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BARRINGTON TOPS - 
WORLD HERITAGE WILDERNESS 

Barrington Tops is part of only 4% of New South Wales 
that survives as wilderness. Two-thirds of the Barring-
ton wilderness is in the 39,000 hectare Barrington Tops 
National Park - one of sixteen National Parks and Nature 
Reserves which form the NSW Rain forests World Heri-
tage Area. 

The Barrington wilderness protects one of the largest 
areas of rainforest remaining in the State. Its pristine 
valleys contain lush subtropical rainforests. Cool tem-
perate rainforests of ancient Antarctic Beech (Notho-
fagus moorei) - a remnant of Australia's past links with 
the super-continent Gondwana - grow on the higher, 
mist-shrouded slopes. 

The heart of the Barrington wilderness is a basalt plateau 
rising to over 1,500 metres. The plateau supports a 
unique system of snow-gum woodlands and sphagnum 
swamps. This sub-alpine area is the largest ecosystem of 
its kind north of Kosciusko and is home to rare plant 
species which occur nowhere else. 

A number of rare and endangered animals are also found 
in the Barrington wilderness. These include the Rufous 
Scrub Bird (Atrichomis rufescens) and the Hastings 
River Mouse (Pseudomvs oralis), which was thought 
extinct until rediscovered in the last few years. 

THREATENED BY 
MISMANAGEMENT 

Although the Barrington wilderness protects a rich array 
of wildlife, considerable work remains to be done to fully 
document it. Current threats could destroy much of its 
diversity without it ever becoming fully known. 

The Barrington wilderness is presently divided between 
National Park and State Forest. The Forestry Comrnis-
sion have logging plans which would destroy the third 
of the wilderness which is outside National Park. 

A more immediate threat comes from proposals in a 
Draft Management Plan for the Park recently released by 
the National Parks and Wildlife Service. 

The Service are proposing to split the wilderness into 
three smaller areas and to construct a damaging access 
road into the unique sub-alpine environment of the 
Barrington Plateau. 

Managing the Plateau as part of the Barrington wilder-
ness is vital to its overall integrity. Three separate studies 
have identified it as the core of the wilderness area. 

The Service claim the Plateau is too degraded by the 
introduced weed Scotch Broom (Cytisus scoparius) to be 
included in the wilderness area. Yet both the NSW 
Wilderness Act and the Service's own Wilderness Con-
servation Policy provide for the inclusion of damaged 
areas where they are important to the integrity of a larger 
area, or where there is a commitment to them being 
restored. 

The CSIRO is working to find a biological control for 
Scotch Broom. However, the road would destroy what 
remains of the Plateau's wilderness value before any 
control could be implemented. 

Disturbance from the road would aid the Broom's 
spread into new areas and make existing infestations 
worse, thereby endangering the rare plants and animals 
that survive in this remnant sub-alpine area. It would 
also require use of scarce funds which could be better 
spent on ensuring the Parks natural features are effec-
tively protected. 

THERE IS AN ALTERNATIVE 

The Wilderness Society have prepared an Alternative 
Management Plan for Barrington Tops National Park. 

The Alternative Plan guarantees access to everyenviron-
mental setting in the Park without resorting to a damag-
ing road into the heart of the wilderness area. All visitor 
facilities which are accessible by normal vehicles will be 
retained and a number of new ones established. 

The Alternative Plan ensures that the full extent of wil-
derness within the Park will be protected while still 
allowing for a significant increase in the facilities avail-
able to visitors. A feature of the Alternative Plan is an 
extensive system of educational facilities providing in-
formation on the World Heritage status and other natu-
ral features of the Park. 



LAND AND ENt IRONNENT COURI 	/ - 
APPLJC\Tlo! FOR 	1NJl!NCTi0, 

ful I 	Envi ronmc-rir,ai 	Impact 	Assessment 	to be conducted. 

- 
EXPLANATIOfI 

	

The Davis Creek Section of Mount Royal 	State Forest 	is one 
of a number of areas 	for which the applicant has commissioned 
field studies and engaged a Solicitor 	to bring an action before 
the Land and Environment Court 	in respcct of Forestry Commission 
operations 	in 	these areas of concern. 	Neither 	the solicitor, 	who 
does not 	live 	in Sydney, 	nor the Sydney harri 	rr, 	have h1 
available to the applicant 	to assist or advise 	in 	the 
preparation of this application. 	Work commenced on the eve of 

Christmas and is to resume today January 2nd a mere few hundred 
metres from the area of greatest concern. 	We ask the Court's 
indulgence with respect to departures from normal 	forms of 
presenaton and other deficiencies 	in this application arising 

advice and from the lack of legal 	 assistance 	in 	its preparation 

'CLAIM 

i. 	propc 	logging operations are likely 	to siOnificanti y
affeer 	the environment 	within 	the meaning of 	S. 112 of 	the 
Environmental 	Planning and Assessment Act, 	and accordingR. the 
Forestry Commission is required to obtain, 	examine and consider 
an environmental 	impact statement prepared 	in arrrd3nce with 
that Act before operations commence, 	The Commission has nor 	nnQ 
so and 	is 	therefore 	in breach of s.112. 

	

1.1 	The area of concern comrises approximately i000 
hectares 	of almost entirely unlogged oldgrowth forest. 

	

1.2 	The Davis Creek Section was included In the Proposed 
Additions to Barrington Tops National 	Park Submission by 
Conservation groups in December 	1952. 	because of 	its high 

SUMMARY conservation value. The submission states: 

Proposed Forestry Commission logging operations in the 
Davis Creek Section of Mount Royal 	State Forest will 
significantly affect an area of high conservation value. 

	Work on 
the final 	section of the access road entering the most 	

. 
environaentally sensitive areas resumed after a long break on or 
about December 20th. 	At the same time locked gates were erected 
denying acce'ss. 	Almost all 	of the area 	is previously unlogged 
oldgrowth 	forest, 	which 	is very diverse, 	ranging from open dry 
scierophyil 	forest with dense casuarina understorey and moist 
dense hardwood Forest. 	to Messmate_domjnated secondary 
rainforest and cool 	temperate rainforest and pure stands of 
Antarctic Beech. 	The area has been submitted 	for 	inclusion 	in 
the Barrington Tops National 	Park because of Its unique 
Conservation values, 	Much of the area 	is steep, with 	instable 
soils and high rainfall. 	

No flora or fauna surveys have been 
completed 	but 	it is known that the area contains rare, 
endangered and vulnerable species. 	The applicant together with 
the North-East Forest Alliance 	an association of conservaion 
groups formed 	in August 	1989. 	is organist tig and funding expert 	 - flora and 	fauna surveys and a soils 	investigation 

"The area contains a diversity of plant communities 

including some not represented or pooriy represented in the
(then existing) 	Park. 	Continuous pure stands of rainforest, 	cool 
temperate to sub-tropical are found throughout the area 

including the Big Losv/Mount Cockrow-Davis Creek/Falbrook 
area.... 	The cool 	temperate Antarctic Beech 	forests within 	this 
section are more diverse than 	the higher altitude Beech forests 
wrthin the Park. 	Those at the 	low altitude of 900m 	such as 
those within the Davis Creek Section 	- applicant) are of 
particular scientific 	interest and are not well 	represented 
within 	the Park." 	(page 	17) 	The groups 	involved 	in 	this 
submissioon were the National 	Parks Association of N.S.W 	the 
Nature Conservatjl)n Council 	of N.S.W. , 	the National 	Trust of 
Australia 	(N.s.w.), 	the Coiong Foundation 	for Wilderness and 	the 
Newcastle Flora and Fauna Protection Society, 

1.2.1 	Justice Hemmings 	found the 	fact 	that part of the 
area subject of the daraslus case was considered by the National 

Parks and Wildlife Service as having environmental 	significance 
J'istir'ing 	its 	inclusion A a Park managed by that service was 
"a relevant matter which should have been taken 	into 

We Submit 	
this application should be granted to enable the 

surveys to be completed so that we are not prevented from 

Presenting evidence to the court that the EPA Act requires a 

consideration by the first rmspondent (the Forestry 
Commission)." 	(page 	O. 	A significant 	factor 	in Justice Cripps' 
finding in the Kivi case was that the area had been proposed 

for  



In: Lusion 	n a N..it I coal Park. WQ 5(10(111 	that. the recoiuimcn'Iul IOfl 

by major conservation groups that tile Davis Creek Section be 

included in the bariington Tops National Park is a lelevant 

matter which the Commission has nor, adequately cotistdei'od. 

1.2.2. 	In late 1087 the Australian Heritage Commision's 

Native Forest Information Kit was accompanied by a media release 

opposing logging in oldgrowth forest. In September 198') at the 

Institute of Foresters Conference, Mr Pat Galvin. Chairman of 

the Australian Heritage Commissslon, called for an end to 

logging of oldgrowth forest. 

1.3 The Davis Creek operations have,  been identified as one 

of several areas of greatest concern by the North-East Forest 

Alliance, formed in August 1989 by conservation uroups covering 

the State north of Newcastle. 

1.4. we submit that, facts presented in this application and 

the affidavits of Roger Tembit and Barrio Griffiths, with the 

attached statement of Dailan Pugh. together with the 

photographic evidence, establish that the Davis Creek Section of 

Mount Royal State Forest is an area conta.ning important and 

unique conservation values which will be irretrievably lost if 

the proposed operations continue. 

2. The Commission is in breach of 5.111 of the Act, in failing 

to 'examine and take into account to the fullest extent possible 

all matters affecting or likely to affect the environment by 

reason of these logging operations. 

2.1 The Mount Royal Management Plan 1988 admits that 

"there has been no comprehensive floral survey" (page 4), and 

"no specifc faunal surveys have been done in the Area. and no 

specific data is available on the relative abundance of species 

of fauna between the major forest types,.,  and 'there is a need 

for improved documentation of the range anO status of species in 

the area" (page 6). The Commission has not made available the 

environmental review allegedly prepared. 

2. 1. 1 Justice Hemmings in the Bailey case found that "the 

Management Plan, as amended, was ccerned predominantly with 

economic factors and the environmental revIews are superficial 

documents. Such documents were inadequate to enable a full and 

proper consideration of the likely affects of the activities.' 

(Bailey. page 27. We submit this is so also of the Mount Ro.,, 

Management Plan, and is likely to be so of the undisclosed 

environmental review. 

Justice Hemmings noted in the Jarasius case that: 

"The locality obviously contains some areas likely to be of high 

conservation value and only survey can identify and determine 

their environmenal attributes. No comprehensive botanical 

survey has been made or research published on non-commercial 

species of flora." (page 38). The same remarks apply to the 

Davis Creek area, which contains great cii1versity and density of 

species of both flora and fauna, neither of which have been 

surveyed or studied. 

2.3 In the Bailey case. Justice Hemmings referred to "the 

potential in this area for rains of high intensity, duration and 

prevalence on land which has long slopes in the elevated parts 

of the catchment, and which are potentially readily reactivated, 

erosion prone drainage systems". This potential exists in the 

Davis Creek Section. Justice Hemmings found that as a 

consequence the proposed logging operations "must be likely to 

pose a substantial threat to landscape stability in the longer 

term." Justice Hemmings continued: 
1. I am satisfied that had the Forestry Commission given 'real' 

consideration to the matter.... it would have had no option but 

to conclude that In the up river forest where the surface soil 

was removed and the sub-soil exposed it must be likely to be 

highly erodable, particularly as a result of logging and tracks 

on slopes over twenty-five degrees. The Standard Mitigation 

Conditions imposed on the operations by the Forestry Commisssion 

are likely to be unsuitable guidelines for erosion control in 

the steeper catchments .....(pages 24-25). Sixty per cent of the 

Davis Creek Section as a whole is over 20 degrees slope, and a 

significant percentage is over 30 degrees slope, the figures by 

compartments being: compartments 200. 50 per cent over 30 

degrees, 201. 12 per cent, and for compartments 202, 203 and 204 

approximately 20 per cent is over 30 degrees slope. (see Plan, 

appendix xb). Photos one to eight show impacts of the Davis 

Creek road, We submit that Justice Hemmings' remarks apply also 

to the Davis Creek area. The applicant has commissioned a soils 

expert to undertake a study and report on the area. 

2.3.1. Roadworks resume today January 2nd with only about 



..1" 
?Ol '.-arijs remaining before the steep gill I y formed b' Cross Creek 

Is rpached. after which the road traverses extreniolv steep 

si opes as jr. ci i nibs the escarpment at the head of Cross Creek 

where the cool temperate rainforesr. and Antarctic Beech exist.. 

If an immediate injunction is nor, granted the destruction of 

this pristine area with associated Severe erosion and hillside 

slip appears certain. 

2.4 	On May 15th 1989 Rnrri,2 Griffitha wrote to the 

regional forester requesting copies of the envirnnmental revicw 

and harvesting plQns. The request was refused. An appeal to the 

Minister Mr Causely against the policy of secrecy with respect 

to environmental reviews was also unsuccessful. 

3. Justice Hemmings has stated that: ' 'Likely' with respect to 

significantly affect as it appears in s.112 means only a real 

chance' or "possibility" and not "more probably than not'. 

(J3rasius page 25). 

:3.1 In the absence of fauna and flora surveys, the claim 

that the environment will not be significantly affected cannot 

be supported by evidence. 

3.2 The applicant has commissioned a series of surveys of 

the fauna, flora and soils in the area. A four-day preliminary 
fauna survey by experts from the University of New England was 

carried out in November for the applicant. Further time for 

another visit and to prepare the report is necessary. This 

survey is being carried out with a permit from the Commission. 

Application for a permit for a botanical survey to be commenced 

during January was lodged with the Commission in early December. 

Mo reply has vet been received. 

3.3 Clear evidence of environmental impacts of the 

operations can be seen in the roadworks already carried out. 

Unstable soils have slipped, blacied areas have eroded, pockets 

of rainforest have been destroyed (for e.'cample. over a 

significant area where the road crosses Davis Creek). 
3.4 	Work resumed on or about December 20th on the final 

section of road which enters the most environmentally sensitive 

and diverse areas, where our survey work has commenced. This 

area also Includes the unique cool temperate lainforest and 

Antarctic Beech areas featured in the 1982 Submission by major 

conserva t on yi'oups. 

3.5 Justice Hemniings stated that: "The 6onstr1lctjon of 

roads with associated works of draiiiaoe. timber clearing, 

cutting and filling, excavation and retaining walls has an 

effect on this environment and that effect is significant. 

particularly if located in or near rainforests, creeks or 

swamps. The opening of such roads and quarries in rhs forest is 

also likely to have a significant effect as a consequence of 

t-ncreased human activity, machinery and vehicles, visual change, 

fire riak and d,niyei Lu fauna." tpage 27) 

3.5.1. Work is scheduled to resume today (Tuesday January 

2nd) continuing the road round the swamp shown in photos nine 

and ten, across the steep slope shown in photo eleven (just 

above the paperbarks). and twelve, then across the steep gully 

formed by Cross Creek (photo thirteen), where a bridge is to be 

constructed. The road is then to loop back, returning to ascend 

this very steep slope (photos fourteen to seventeen) towards the 

head of Cross Creek where stands of Antarctic Beech, cool 

temperate rainforest and Nessmate dominated secondary rainforest 

occur (photos eighteen to twenty-five). The road then appears to 

descend steeply again to cross Cross Creek near the head of the 

gully, (photos twenty-six to thirty) before returning across the 

steep slopes shown in photos thirty-one to thirty-four). From 

the bottom loop after the first crossing of the creek, a major 

harvesting road is proposed, which crosses the watercourse shown 

in photos thirty-five to thirty-seven, which drains from the 

larger swamp shown in photo thirty-eight. Despite amateur 

photography, we submit these photos reveal the proposed roads 

will cause devastating Impacts on this environment of swamps, 

small watercourses and soaks, the major creek gully and 

rainforest. 

3.6 Pockets of rainforest occurring throughout the area 

will be affected by road construction and logging operations. 

Buffer zones are necessary for their protection: "From an 

ecological point of'view the buffer zones are very much part of 

the rainforest" (National Parks and Wildlife Service. Background 

Paper, Rainforest Policies, 1979 pages 35 & 37.) TOwards the 

head of Cross Creek. rainforest extends almost to the Davis 

Creek Section boundary on the escarpment shown in photo thirty-

nine, beyond which is the cleared grazing country shown in photo 



, tv. 

3.7. The proposed road's impact on the ralnforcst pockets 

along Cross Creek. just a few hundred metres from the 

bulldozer's present position, can be seen by comparing photos 

showing sections of road already formed, with photos along tne 

proposed route. For example, photo six. presumably a culvert 

Site, and photo thirteen, showing Cross Creek gully just below 

the lower of the two crossings, where a bridge is to be 

Constructed. 

3.7 The road under construction by the Commission is close 

to significant large areas of rainforest in the adjoining 

National Park, through what should be regarded as a vital buffer 

zone. The road is downslope of these raiaforests which would 

therefore be at risk during post-logging burning and subsequent 

regular control burning. 

3.5 The Davis Creek section is relatively small in total 

area: the impact of roads, trails, logging and post-logging 

burning and treatment will be correspondingly extensive within 

the Section, 

3.9 The Management Plan provides for "broad area fuel 

reduction in unlogged areas", biennial strip burning, low 

intensity burning of regeneration areas, and post-logging 

burning. (Plan, page 36). Of twenty five uncontrolled fires in 

the Management Area between 1957 and 1986, only five are 

attributed to lightning, with most of the remainder being 

escaped 'control burns'. (Plan. Appendix 12). we submit that 

damage from fire is a likely significant effect of the 

operations. 

3,9.1 Justice Hemmings has found: 

"Control burning both pre and post logging is carried out by the 

first respondent to reduce the impact of wildfire and to 

facilitate regeneration. However, it is conceded that repeated 

burning associated with logging, as distinct from wildfire, is 

likely to cause sheet and gully erosion before regeneration. t 

am also satisfied that regular burning as distinct from wildfire 

is likely to affect the diversity of plant and animal 

communities and their habitat to a significant extent, 

particularly in the long term. " (page 27). 

This is an unlogged area, little is known of its Wildlife.  

The operations should be halted immediately to allow surveys and 

studies to be completed before the area is destroyed, and to 

allow a full Environmental Impact Statement to be "obtained. 

examined and considered" in respect of the operations, 

John Corkhill 

ViCe-President, 
Nortf Coast Environment Council 

Applicant 

REFERENCES: 

Judgements by Justice Hemmings in the Land & Environment Court - 

4/3/88 	Jarasius v Forestry Commission of NSW (first of six 

respondents) (No 40173 of 1987) 

31/3/89 Bailey v Forestry Commission of NSW (No 40212 of 

1987) 	 . 	 .' 	+ 

Judgement by Cripps (1982) ELR 0109 KIvI V Forestry Commission 

Submi-sslon to the Government of NSW on the proposed additions to 

Barrington Tops National Park. Dec. 1982; National Parks 

Association. Nature Conservation Council, National Trust, Colong 

Committee. Newcastle Flora and Fauna Protection Society. 

Management Plan of Mount Royal Management Area, Forestry 

Commission of N.S.W., July 1988 

National Parks & Wildlife Service, Background Paper, Rainforest 

Policies 1979. 

ATTACHMENTS 

Statements of Roger Lembit, Dailan Pugh and Barrie Griffiths. 
Photographs numbered one to forty-three. 
Sketch map, Proposed Roading Pattern, Davis Creek Section, 

Mount Royal State Forest. Supplied by the Forestry Commission. 
Detail from Appendix 4a, Mount Royal Management Plan, Forestry 

Commission, showing Slope Classes for the Davis Creek Section. 
Sketch of proposed roading pattern imposed by Griffiths, 



Roger Leinbit 
Environmental Consultant 
22 Blue Hills Road 
HAZELBROOK NSW 2779 

In 1982, whilst employed as Project Officer for the Nature 
Conservation Council of NSW, I was part of a team which 
prepared a document entitled Submission to the Government of 
New South Wales on the Proposed Additions to Barrington Tops 
National Park' (the Submission), published by the National 
Trust of Australia (NSW). 

I am aware that the Forestry Comxn.tssicn of NSW is undertaking 
roading in the Cross Creek catchment in preparation for logging 
operations in this area. 

The Cross Creek catchment lies within part of an area proposed 
by the Submission as suitable for inclusion in the Barrington 
Tops National Park. In the Submission this area is identified 
as the South-Western Section. 

The Submission identifies several reasons for including the 
Section in the proposed National Park additions. Those which 
would apply specifically to the Cross Creek area include flora 
values and catchment values. 

The Submission highlights the value of Antarctic Beech forests 
j the Section as they are more diverse than the higher 

titude Beech forests within the Park. The Commission's Forest 
Type maps of the area show such forests in the Cross Creek 
catchment. 

The Forestry Commission's 'Management Plan for Mount Royal 
Management Area, 1988' states that the forest types of the 
Mount Royal area were originally mapped in the Royal Milli 
Survey of 1961-62. It would appear from the Plan that there has 
been little, if any, further assessment of the vegetation of 
the area. In my opinion it is impossible to assess the impact 
of the operations on the vegetation of the area without more 
detailed survey than is evident in the Management Plan. 

The Forest Type maps show that Messmate forests occur in the 
Cross Creek catchment. Messnate forests are generally 
associated with basalt soils where they occur in the central 
and northern tablelands of NSW. In these regions they are very 
restricted due to past clearing for agriculture. 

The Submission also states that 'Davis and Cross Creeks and the 
steep western slopes of Mt Cockcrow and Big Losy Mountain 
contribute to the catchment of the proposed Rouchel Brook Dam'. 
Roading and logging in the catchment may have detrimental 
impacts on these catchment values through increasing siltation 
and apstabliRation rf g1nnac  

it is my opinion that the roading operations being carried out 
would be likely to significantly affect the flora and catchnient 
values of the Cross Creek area. 

Roger Lembit B.Sc.Agr. 	 '4 

2nd January, 1990.  

r.o. Dox 7 
Bonalbo. N.S.W. 2470 

December 29th 1989 

I have recently been commissioned by the applicant to 

investigate significant areas of forests in North-East NSW. This 

has Involved a detailed study of all available Forestry 

Commission Management Plans for the north coast region of NSW, 

contacts with a large number of people interested in forests, 

and field investigations. A wildlife consultant. Mr H. Hines 

from the University of New England, was also employed to 

undertake preliminary faunal surveys of the Identified areas. To 

date, only relatively small areas of old-growth forests have 

been found, the Commission Is already preparing Environmental 

Impact Assessments for three of these areas (Dome Mountain, Ben 

Hall's Gap and Blackbutt Plateau); a court action has been 

Initiated over another (North Washpool), while the remaining 

five areas already have roads being constructed within them or 

have been surveyed  for roads. 

The most alarming aspects revealed by these surveys were 

the severely restricted distribution of remnant old-growth 

forests, and the Commission's intention to degrade the few 

remaining stands of loggable old-growth forest they control as 

quickly as possible. 

Of particular concern is the scarcity of old-growth dry 

sclerophyll forests. The Davis Creek Section of Mount Royal 

State Forest (compartments 200-204) appears to be one of the 

most significant old-growth dry sclerophyll forests remaining in 

northern NSW. A preliminary faunal survey revealed a diverse 

fauna with good densities of arboreal mammals. The presence of 

Yellow-bellied Gliders. Koalas and Broad-toothed rats (awaiting 

confirmation) are some of the species recorded which will be 

significantly affected by the proposed operations. 

I have no doubt that the Davis Creek Section is of immense 

environmental significance for its old-growth eucalypt forests, 

untouched cool-temperate rainforests, Messinate dominated 

secondary rainforests. swamps and soaks, diverse fauna and for 

numerous other reasons. A detailed report is being prepared. 

though it will not be ready for some time. Given the present 

urgency of the situation it is imperative that an injunction be 

granted to allow the areas environmental attributes to be 

properly and thorouglilk,  assessed. 



Full name bf applicant: John 
Corkh ill 

Address I Oliver Place, 
Lismoj-c N.S.V. 2480 

Occupation Environmentalist 

The applicant claims the 
following relief. 

I. A declaration that the 

Respondent has failed to examine 

and take into account to the 

fullest extent possible all matters 

affecting or likely to affect the 

environment in respect of the 

proposed general logging, 

burning and road activity as it is 

required to do under s.11l of the 

Environmental Planning and 

Assessment Act 1979 (NSW) in the 

Davis Creek section of the Mount 

Royal State Forest No. 297. 

2. A declaration that no valid 

Environmental Impact Statement 

has been prepared in accordance 

with Part V. and in particular 

s.112, of the Environmental 

Planning and Assessment Act in 

respect of the prolrosed logging, 

burning and roading activity in 

the Davis Crook section of the 

Mount Royal State Forest No. 297. 

In the Land and Environment 
Cut ii .1 ew Suur.h WaIe 

of 

JPIILcPRIII1LL 

Applicant 

FORESTRYCOMM ISS ION 
OF NEW SOUTH TALES 

Respondent 

A WJAILQN 
CLASS 

ft 

3. An order that the Uu.pondonL by iLulf, iLa gorvant, a8n.Lc and 

contractors be restrained from carrying out the general logging activity 

until such Lime as it has complied with Part V of the Environmental 

Planning and Assessment Act. 

The applicant also claims by way of interlocutory relief. 

I. An order that pending the further order of the ilonourable Court the 

Respondent its servants agents and contractors be restrained from 

carrying out any preparation for or construction of a road being the 

main access road to the Davis Creek section of the Mount Royal State 

Forest. 

2. An order that pending the further order of the ilonourablc Court the 

Respondent its servants agents and contractors be restrained from 

carrying out any logging, roading or burning activity in the Davis 

Creek section of the Mount Royal State Forest. 

DaLe: 	3 January 1990 

Signed....................................... 

To the Respondent: 
Forestry Commission of NSW 
95-99 York Street 
SYDNEY NSW 2000 

A call-over will take place before the Registrar at the time and 
place specified below. 

OR 

The hearing of (or the applicants claim for interlocutory relief in) 
these proceedings will take place before the Court at the time and 
place specified below. 

If there is no attendance before the Court or the Registrar, as the case 
may be. by you or your counsel or solicitor or your agent authorised by 
you in writing. the hearing or call-over may Lake place and orders may 
be made in your absence. 

Time: 

Place: 

Signed. Registrar. 



Barrio Grjufit.hs 
Green A I 1 I unce Network 

P.O. Bo 9 Singleton 2.330 
October 24th 1900  

Col Nicholson, Regional Forester 
Foresti". Commission of N.S.W. 

Re: Environmental Impact Statement - Nt Royal NariaOement Area. 

GENERAL CO?IMENTS 

Old growth forests are, as such, areas of high conservation 

value, and Forestry Commission operations - logging, thinning, 

roading, burning, grazing - are activities which by their very nature 

are destructive of the significant values, Floral, faunal, aesthetic, 

of such forests. 

Approximately 50% of the forests of north-east N.S.W. have been 

cleared since settlement, and only about 5% of the original forest 

cover is currently reserved and protected. (Lp.0) The National Parks 

and Wildlife Service considers that 54 distinct forest types are 

inadequately protected under the existing system of reserves. (2,p,19-

20) The majority of National Parks have been declared over forests of 

low productivity on poor soils and steep slopes. The NPWS has 

concluded that "the reservation of forests growing on moderate to high 

nutrient soils in N.S.W. is ir.adequate." (2,p.16) While the NPWS 

gained some more productive forests as a consequence of the rainforest 

decision of 1982, the majority of these forests had already been 

logged or were on slopes too steep to log. 20 species of birds and 19 

species of mammals which depend on the tree hollows characteristic of 

undisturherJ forest are likely to be adversely affected by logging in 

the cucalypt forests of eastern N.S.W. (2, App,2) 

National Parks and Nature Reserves do not include all the 

representative samples of species, forest associations or ecosystems 

neede-i to ensure the maintenance of genetic and biological diversity 

of indigenous flora and fauna and ecological processes. Consequently 

there are many species, associations and/or ecosystems, on private 

lands and within State Forests, which are not reserved and protected 

In perpetuity, An alarmingly high percentage of these are at risk of 

degradation, fragInentatin or extinction. (3.2) 

The objects of the Forestry Commission under the Forestry Act 

1916 include: to conserve the timber on Crown-timber lands to the best 

arivantuge of the State; to preserve and improve the soil resources and 

water catchment capabilities of such lands; to preserve the native  

flora thereon, and to conserve Iii rds orid -in ImaS thron 

I COTItC'iiCi that no case can be made that roadino. logging  and 

burning activities within the areas under consideration will not 

result in signi ficont. adverse affects on the values of these old 

growth forest environments. The Commission is undertaking an EIS in 

order that legal responsibilities are fulfilled Regarding proposed 

operations - resporisibi Ii ties which have already been breached by 

commencIng t.hee operations. 

In these circumstances, my general comment on the proposed EIS is 

that the studies undertaken should fully ai comprehensively examine 

the total environment of these areas and adjacent lands. The scope and 

detail of the Investigations must not be compromised by the 

Commission's purpose In relation to the statement of impacts. The 

Commission has a legal obligation to study the forest environment, and 

this obligation exists independently of the obligation to undertake an 

EIS. To quote counsel's advice: 

"The obligation to examine the forest environment is quite separate 

and distinct from the obligation to produce an EIS where activities 

having significant impact upon the environment are proposed." (!.) 

SCOPE OF STUDIES 

The areas under consideration are rich and diverse in species, 

yet relatively small in size, and it is likely that relations and 

interactions with flora and fauna in surrounding lands are significant 

and complex. This applies also with respect to hydrology and soil 

sediments. The significance of areas which constitute protective 

buffers surrounding or adjoining Barrington Tops National Park should 

also be considered. Accordingly, while the areas themselves need to be 

intensively examined, studies need to provide inforniation also for the 

Management Area, for all that forest area existing as an entity 

isolated by cleared land from other forest areas, for adjoining forest 

within the National Park, and for the region. 

In relation to the EIS based on the studies, this scope is of 

ccurse a legal requirement. To quote counsel: 

"As a matter of law, the relevent environment is the area of land upon 

which the activities will directly impact and any other land which may 

suffer indirect Impacts from the logging, burning and roading 

activities." (!) 

MATTERS TO BE EXAMINED IN STUDIES 



MA 
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\TTERS TO IiI EX.?IINED IN STLDIES 

w i rhout I im i I. i iiq tite ueriora I i t y 01 the forego I ni , the studios 

.ha'.I Id include i uvest I gat i on of the to I I OWL ng matters. 

General vegetat ott survey of dominant , widerstOtcy , shrub and 

iic,tliid cover species, noting (.1i fforenCos Wi titi ri spot' ics in di f ferent 

oL:eiur,i tiCS 01 3550C jut ions. unusuu I assoc 131 ens and any rare or 

';tjliierablc species. 

	

2. 	Stand and condition and history of disturtance of all forest 

	

. 	Populations of species dependent oft old growth and high 

protiuc r. i vi t y forests, or dependent on such as components of their 

:bitats in areas with old trees, and on productive sites with wet 

5clerophyll forest. 

The followir,g information will need to be gathered or simulated 

for each forest type, to accomodate the requirements for hollow-

epondent fauna species: 

) The density and crown dimensions and number of hollows of the 

..luiuinant individuals through to the period of their natural lifespans. 

(h) The degree to which these hollows are titilised by various species 

including arboreal mammals, bats, cockatoos, parrots, lorikeets, tree-

creepers, kingfishers, pardalotes and other species. Predictions of 

the populations of each species within these groups needs to be made. 

Changes in soil moisture regime in gullies with the conversion of 

old growth forests to regrowth forests, with the consequent increase 

in transpiration and reduced dry season soil moisture for a long 

period of the regrowth stands' life span, and the consequences for 

rtebruto consumers of detritus-based food chains, such as potoroos, 

baiidit:oots. Ivrebircls, bush rats, aritechintis etc. 

	

5. 	Predictions of the total populations of the species involved need 

to be made for the situations of(1 ) no logging taking place and tii 

fur int'rvaIs of ton years for a period of two tree lifespans 

following a specific harvest, or series of harvests. 

	

r,. 	Effects on the species composition and densities of aquatic 

invertebrates, and other species reliant upon streams, in streams 

whose catchments will receive suspended purticles and solutes from 

roads and tracks and disturbed soil associated with the logging 

activities, both over the short term, under various intensities and 

frequencies or rainfall, and also how the effects vary over the 

l:fcspan of the longest-lived forest components. 

liULiJCS to the rept i Ic popular ions i nOticed by long- term 

il let uti ons to the size of canopy gaps and the influence on the 

peritUicirl.' of solar radiation at and fleer the forest floor. 

S. 	ASSOCICItCd Wi Lii chandes to the structure of the forest Is the 

qlia&ili I. i es of dead and àown material , I ts dimensions and rates of 

decomposition, all variables that influence the equilibrium quantities 

of various sizi''decomposltion combinations. 

Information on the reptiles utiiisiiig diffelent logs as basking, 

egg laying or hibernation sites, needs to be determined, to derive 

predictions of populations, at intervals of a decade, for a period of 

two tree lifespans. 

Changes in the Incidence of utilisation by non-native species 

and/or predatory species, as a consequence of road construction and 

habitat modification, need to be identified. This will entail looking 

at the increase in populations of rabbits, hares, foxes and cats and 

their impacts on potential competitors or prey such as potoroos, other 

small macropods, bandicoots, rodents and carnivorous marsupials. The 

accumulated impact of these feral species plus native carnivores, 

which colonise fragmented habitats (including Dingoes, Kookaburras, 

Tawny Frogmouths, Black snakes, Pied Currawongs), and the consequences 

for nesting success and mortality of potential prey species or species 

subject to competition, needs assessment. In this regard, the Tiger 

Quoll isof particular significance. 

Survey design and field methods should attempt to identify 

populations of endangered or rare species known to exist nearby, such 

as the Hastings River Rat (5,6), and attempt to assess unconfirmed 

sightings of species in the area - for example. Eastern rative Quoll 

(7) 

Population status and habitat requirements of species listed as 

of special concern, vulnerable or rare should be assessed. Examples 

would include the Tiger Quoll, Koala, Diamond Python, Glossy Black 

Cockatoo, Cicadabird, White's Thrush, Crested Shrike-tit, Rufous 

Fantail, Spotted Quail-thrush, Broad-toothed Rat, Peregrine Falcon, 

Powerful Owl, Long-nosed Potoroo. 

The importance of the forest to be logged for migratory fauna and 

the effect of forestry activities on populations of intra-rogional, 

intra-state and interstate migrants should be evaluated. 

1. Predictions should be made of the changes in populations of 

migratory species including birds and flying foxes; and the 

consequences for both the forest and the complementary areas the 

S 



awipwl 
Opqs'poc I Cs' scasot:a 1 1 y o':.upv must be marie 

The ciauagc to tnt i t beari ttcj rn In forest trees arid utiderstorey 

nesomorphi C shrubs and vines wi I I have consequences for fruit eatIng 

fauna, which need to he assessed. 

As well as predicr.ions of populations for the maintenance of 

regional and local pepulatioris, the essential ecological processes 

they are involved In facil itatitig. need to be predicted. These 

Inc I ude: 

(U Any alterations to the pollinatIon success and degree of 

outerossino of plants. 

(if) The degree to which mycorrhlzal fungus spores have their 

dispersal patterns and germination rates changed. 

(iii) Changes to the quantities and spatial distribution of seed 

di ssem I nation. 

(lv) Changes to the rate of litter decomposition, nutrient cycling 

and humification of organic matter. 

(v) Any changes to the rates of herbivory consequent on changes in 

insectivore populations. 

The influence on microclimate and availability of growing 

substrates for vascular epiphytes and biophytes, and their projections 

of occurrence through time under different management options, 

including subsequent logging cycles, needs to be assessed. 

I.S. The seral status of rainforests and moist forests has been 

degraded by roads and other permanent canopy gaps, and weeds have 

Intruded. Quantitative predictions of the species composition, soil 

seed store and structure of vegetation for a period of time following 

harvest, equal to the longest-lived componens of the habitat, need to 

be made. 

The Impacts of repeated harvests on the composition, soil seed 

store and structure of the forest also need evaluation. 

Energy and materials budgets For the forest, 'inlogged and logged. 

should be compiled, the latter including materials removed from the 

site in wood, and smoke, solutes or other redistributed partIcles. 

This should focus on nutrient elements and Carbon, and should include 

time estimates for the Carbon compournds to be oxidised to carbon 
dioxide. 

The energy budget Should include the energy content of the timber 

harvested, the energy consumed during harvesting, tt'ansportlnq and 

milling logs, the energy consumed distributing the product, and a  

.i- ,,por t ion of h 	lifefipait of the machinery r I ties the energy used in 

I ts construct i ott anti na I reitance 

other impacts to be considered arc: 

iii 	hnpcts on soil structurc; 

Ciii effectiveness of erosion mitigation works and rehabilitation of 

disturbed soils: 

Cliii these and other impacts of the roadworks already carried out in 

the Davis Creek Section, and an assessment of erosion mitigation worls 

carried out in connection with those roadworks; 

(lv) short and long-term Impacts of prescribed burning; 

iv' 	i'ffecLs of Lt uLk ,uuvwiiieiiLs ott I u.,d 	ifCt 	I üad 	oi•idj t I C' I Is anti 

the anxiety caused to affected people - for example, implications of 

tourist road use proposed in the Draft Baçrington Tops National Park 

Nanagement Plan, during the time scale of the proposed operations. 

any archaeological sites and other sites of significance to 

Aboriginal people. 

There needs to be a thorough assessment of the economics of all 

aspects of the proposed operations, including: 

(U 	Management: Head Office and District office costs, planning, 

field costs, EIS costs, legal costs, etc. 

(II) 	Costs of constructing and maintaining existing and proposed 

roads used to service the logging operation; (iii) The impact of 

laden trucks on Council and State roads is significant, and needs to 

be assessed. 

The losses of nutrients in the timber harvested, to the 

atmosphere on burning and by increased transport, in overland flow and 

by leaching, needs to be assessed, and the monetary costs of replacing 

these lost nutrients should be determined. 

The loss in productivity caused by compaction and other soil 

disturbances needs to be determined along with the costs of replacing 

eroded soil, and soil restructuring, to return the site to its natural 

cond I t ion. 

vi 	The Full costs of establishing and maintaining replacement 

tress of the same species through their achieving the some size as 

those proposed to be removed. 

('/11) Royalties for all classes of timber to be taken need to be 

detailed, along with all forms of rebates and any other subsidies 

obtained by the falling contractors. sawmillers or their employees, 

directly or indirectly, from the Government. 



The plOPOSLi ,flrl uses of al I r mhc r tkeii . a 1 ong with their 

Sri: country of (l(StiUatiUri. and the .IirCCT_ benefits this provides to 

1: 	peOple of N .5W. . 	hou1d be detai I el. Counpan: prof Its from the iso 

'f .ucb timber need to be separareI 	cictild. 

CO.S1LrAT I ON 

The forests under consideration here are distinctive In 

uiraininj rare and possibly endarijcred species of fauna and a diverse 

f 	ua with uruusua I features. Over this summer, the prel imi nary fauna 

survey carried out last l4ovemher is to be fol lod by 3 more extended 

sur'.ey, and a vegetation survey and sd is assessment Will also be 

uinrert3keu. The experts doing those surveys may wish to contribute 

sou:re specific comments on the EIS process at an appropriate time. 

Those persons doing the field work for the EIS, presumably experts in 

Lher areas of expertise, would be likely to share with our people all 

appreciation of values inherent in their fields of study. It would be 

sensible if the EIS process included discussions with other experts 

orking in the Davis Creek and East Carrowbrook areas. 

Ycirs faithfully, 

liarrie Griffiths 

OTNOTES 

North East Forest Alliance. Submission to Public Accounts 
nuittee. Enquiry into Forestry Commission of N.S.W. August 1000. 
National Parks and Wildlife Srvice (1900) Submission to the 

sources Assessment Commission Inquiry into Australia's Forest and 
:aber resources, N.P.W.S. , Sydney. 

Benson. J.S. (1980) Establishing priorites for the conservation of 
rare or threatened plant assocøiations in New South Wales, in Hicks 
and Eiser (eds) The Conservat:on of Threatened Species and their 
mitats, 1987 Conference Proceedings. australian Committee for the 
..C.N. . Canberra. 
Robertson, T.F. (1990) Corkill vs Forestry Commission of N.S.W., 
.luiiidj State Forest. Memorandum of Advice, unpublished. 
.'ickman. C.R. and licKechnic, C.A. (1985) A Survey of the .'lammals of 
or Royal and Barrington Tops, NSW. Australian Zoolpgy 21(6) pp 531- 

flucl;man, C.R. undated. Search for the Hastings River Rat 
Pseuclonrys oralis) at Mt Royal and Barrington Tops: Report to the NSW 
National Parks and Wildlife Service. 

There have been unconfirmed sighrings by local people and people 
'ho visit frequently, including a confident sighting by a staff member 
f the Australian Museum - pers. comm. 

THE 
I 	 90?neseet I L D, E Q N E 61  es 

r"Tt"i'j 	. . 	 rcvcasUe 2.SOO ..AL I. 	 . 

Tuesday, 29th October, 1990. 

Attention : Col Nicholson 
Regional Forester 
Newcastle 
Fax: (049) 613 409 	 I 

Sender : 	Anthony Too 
The Wilderness Society 
Newcastle Branch 
Ph (040) 294 9.395 

Dear Mr Nicholson,.  

The Wilderness Society welcomes the opportunity to coninent on 
the CorulflissiOfl5 

proposal to prepare an Environmental Impact 
Statement for proposed logging operations in the Mount Royal 
MaflO3CIflCfl1 Area. 	 - . . 	. 	. 

The Society is di3ppOjrttCd that the Commission has inot: 	-: 
withdraLTi Its proposal to carry out logging in the urilo9ged 	.. 

sections of the Management Area in Davis,zifld Cross Creeks and 
Carrow Brook. These are areas of high consdrvat.iofl.YplIC fl 	 '• 

which the public interest would be beLtcr.SCr'JCd through their. 
dLdiLatIDn as,.protected areas.  

If the 
 Commission is to contifluc with the proposal,• it should be 

cognizant of the fact that the area's conservation values are 
sufficientlY hi" th 	

m at an objective assessent of theaCtivity 
would conclude that it is likely to have a significant impact on 
the environment, and that the area's values cannot bemaifltoified 
under a timber production regime. 	 . 	. 

We also consider it unlikely that the activity could take pl3ce 
without severely compromislflgCertain sections of theForestrY.-.. 
Act which direct the Comiissiofl'S responsibilities on matters 
other than timber production. 	 . 	. 	. 	- . 	............. 

With this in mind, we offer the following recomefldutior)s on the 
terms of reference for the EIS. 

That the EIS be extended to include the whole of the Mount 
Royal Management Area. This is necessaryto ensurE3that the 
assessment of environmental impact is consistent with, the 
Commissions planning procedures, which.ouer the long.term have. 
impacts on the whole of the Management Area. The term'the area 
in the following recommendations refers to the whole of the 
Management Area, not just that currently proposed for,  

assessment. 	. 

That the EIS investigate the presence of, arid impact upon. 1' 

conservation values in the area which are contiguous with, 
and/or commensurate with, the World Heritage values of the 
a'djacent Barrington Tops National Park This is necessary to . 
meet Australia's obligations under the World Heritage 	

. 

Convention 

Fit 



That the EIS investigate the presence of, and impact upon, 
conservation values relevant to the Register of the National 
Estate. This is necessary to ensure that public concern for the 
protection of National Estate quality forests is taken into 
consideration and also to reflect the fact that no previous 
assessment of National Estate values has been conducted in the 
area. 

That the EIS investigate the presence of, and impact upon, 
conservation values in the area which are comensirate with, 
and/or would enhance, those of the existing Barrington Tops 
National Park under the criteria of the National Parks and 
Wildlife Act. 

That the EIS investigate the presence of, and impact upon, 
the values of the area as part of a wilderness area which 
extends into the adjacent National Park. This is necessary to 
ensure conservation criteria of the Wilderness Act are-
adequately considered; - 

That the EIS comprehensively investigate the area for the 
presence of unconrnon, rare and endangered species. It should 
report on the size and extent of their populations, the' 
ecological factors influencing them, and the likely impact'of 
the proposed activity. 

That the EIS pay particular attention to the populations, 
distribution within the area, ecological requirements and 
impacts upon species and associations of species which are at, 
or near, the limits of their geographical and/or local 
distributions. This is necessary to ensure long term changes in 
species evolution and distribution are considered, particularly 
with respect to climatic change (natural or otherwise). 

That the EIS comprehensively investigate ecological 
gradients both within the area and which extend as a continuum 
into surrounding areas. 

That the EIS pay particular attention to the assemblages and 
populations of invertebrate species; to their role in the 
overall ecology of the area; and to the likely impacts on the 
invertebrate fauna and the overall envfronment of the proposed 
activity. 

That the EIS comprehensively assess the presence, 
populatiqps and ecology of fauna species, with particular 
attention to be paid to: 

those which utilise ei,ther areas of old growth forest and/or 
isolated mature and senescent trees; 'and 

those which utilise the forest floor.  

That the EIS comprehensively investigate the effect of the 
proposed activity on the physical structure of the forest, as 
well as on the ecological factors which affect forest structure. 
Particular attention should be paid to the impact of the fire 
regime and the effects of integrated harvesting as compared to 
other harvesting techniques. 

That the EIS report comprehensively on the structurc (both 
physical and chemical) and stability of soils in the area and on 
their role in the local forest ecology. It should pay particular 
attention to the conditions of the soil under a timber 
production regime in the short, medium and long term. 

That the EIS report on hydrological factors operating 
within the area, and pay particular attehtion to the impact of 
the proposed activity on these factors. Comprehensive data 
sould be obtained. 

That the EIS fully consider variations in the ecological 
productivity and characteristics of sites within the area, and 
pay particular attention to differences between low—medium and 
steep slopes. This should fpcuson the inadequacy of assigning 
steep areas as non—logging areas 'as the major means of 
environmental protection. 

. That the EIS investigate the potential of the proposed 
activity to aid the introduction of both exotic species and/or 
species not native to the area. It should identifyboth the - 
species and likely vectors. 

That the EIS should consider the impact of the proposed 
activity in the context of the overall adequacy or otherwise of 
the protection of the biota and associations found within the 
area.. It should pay particular attention to any likely 
reductions in the overall conservation status of species(flora. 
& fauna) recognised as endangered, rare, vulnerable or unconinon. 

We look forward to receiving a copy of the completed EIS aLs  well 
as any other rel-evant documents when they are ready. 	- 

Y 	5 sincerely, 

thony Too 
)J4ie Wilderness Society 
Newcastle 	. 



LAND AND ENVIRONNENT COURT 
APPLICATION FOR INJUNCTl& 

EXPL.ANAT tON 
The Davis Creek Section of Nount Royal State Forest is one 

of J number of areas for which the applicant has commissioned 

field studies and engaged a solicitor to bring an action before 

the Land and Environment Court in respect of Forestry Commission 

operations in these areas of concern. Neither the solicitor, who 

does not live in Sydney. nor the Sydney barrister, have been 

available to the applicant to assist or advise in the 

preparation of this application. Work commenced on the eve of 

Christmas and is to resume today January 2nd a mere few hundred 

metres from the area of greatest concern. We ask the Court's 

indulgence with respect to departures from normal forms of 

presentation and other deficiencies in this application arising 

from the lack of legal advice and assistance in its preparation. 

SUNMARY 

Proposed Forestry Commission logging operations in the 

Davis Creek Section of ?lount Royal State Forest will 

significantly affect an area of high conservation value. Work on 

the final section of the access road entering the most 

environaentally sensitive areas resumed after a long break on or 

about December 20th. At the same time locked gates were erected 

denying access. Almost all of the area is previously unlogged 

o[dgrowr.h forest, which is very diverse, ranging from open dry 

sclerophvll forest with dense casuarjna understorev and moist 

dense hardwood forest, to tlessmate-dominated secondary 

rainforest and cool temperate rainforest and pure stands of 

Antarctic Beech. The area has been submitted for inclusion in 

the Barrington Tops National Park because of its unique 

conservation values. Nuch of the area is steep, with unstable 

soils and high rainfall. No flora or fauna surveys have been 

completed, but it is known that the area contains rare, 

endangered and vulnerable species. The applicant together with 

the North-East Forest Alliance, an association of conservaion 

groups formed in August 1989. is organising and funding expert 

flora and fauna surveys and a soils investigation. 

We submit this application should be granted to enable the 

surveys to be completed so that we are not prevented from 

presenting evidence to the court that the EPA Act requires a 

4,  
fu 1 1 Enc i ronmen ta I Impact Assessment to be concluc ted. 

CL.A IN 

1. The proposed logging operations are likely to significantly 

affect the environment within the meaning of 5.112 of the 

Environmental Planning and Assessment Act, and accordingly the 

Forestry Commission is required to obtain, examine and consider 

an environmental impact statement prepared in accordance with 

that Act before operations commence. The Commission haa not done 

so and is therefore in breach of s.112. 

1.1 The area of concern comprises approximately i000 

hectares, of almost entirely unlogged oldgrowth forest. 

1.2 The Davis Creek Section was included in the Proposed 

Additions to Barrington Tops National Park submission by 

Conservation groups in December 1982, because of its high 

conservation value. The submission states: 

"The area contains a diversity of plant communities 

including some not represented or poorly represented in the 

(then existing) Park. Continuous pure stands of rainforest, cool 

temperate to sub-tropical are found throughout the area 

including the Big Losy/Mount Cockrow-Davis Creek/Faibrook 

area. . . The cool temperate Antarctic Beech forests within this 

section are more diverse than the higher altitude Beech forests 

wFthjn the Park. Those at the low altitude of 900m (such as 

those within the Davis Creek Section - applicant) are of 

particular scientific interest and are not well represented 

within the park." (page 17) The groups involved in this 

submissioon were the National Parks Association of N.S.W. , the 

Nature Conservation Council of N.S.W. . the National Trust of 

Australia (N.S.W.). the Colong Foundation for Wilderness and the 

Newcastle Flora and Fauna Protection Society. 

1.2.1 Justice Hemmings found the fact that part of the 

area subject of the Jarasius case was considered by the National 

Parks and Wildlife Service as having environmental significance 

justifying its inclusion as a park managed by that service was 

"a relevant matter which should have been taken into 

consideration by the first respondent (the Forestry 

Commission)." (page !O). A significant factor in Justice Cripps' 

finding in the Kivi case was that the area had been proposed for 



inclusion in a National P3rk, it? subini t that the recolitmendal On 

by major conservation groups that the Davis Creek Section b 

included in the Barrington Tops National Park is a relevant 

matter which the Commission has not adequately constdered. 

1.2.2. 	In late 1087 the Australian Heritage Commision's 

Native Forest Information Kit was accompanied by a media release 

opposing logging in oldgrowth forest. In September 1980 at the 

Institute of Foresters Conference. Mr Pat Galvin, Chairman of 

the Australian Heritage Commisssion, called for an end to 

logging of oldgrowth forest. 

1.3 The Davis Creek operations have been identified as one 

of several areas of greatest concern by the North-East Forest 

Alliance, formed in August 1989 by conservation groups covering 

the State north of Newcastle. 

1.4. We submit that facts presented in this application and 

the affidavits of Roger Tembit and Barrio Griffiths, with the 

attached statement of Dailan Pugh. together with the 

photographic evidence, establish that the Davis Creek Section of 

Mount Royal State Forest is an area contaning important and 

unique conservation values which will be irretrievably lost if 

the proposed operations continue. 

2. The Commission is in breach of sill of the Act, in failing 

to "examine and take into account to the fullest extent possible 

all matters affecting or likely to affect the environment" by 

reason of these logging operations. 

2.1 The Mount Royal Management Plan 1988 admits that 

"there has been no comprehensive floral survey" (page 4), and 
"no specifc faunal surveys have been done in the Area, and no 

specific data is available on the relative abundance of species 

of fauna between the major forest types," and "there is a need 

for improved documentation of the range and status of species in 

the area" (page 6). The Commission has not made available the 

environmental review allegedly prepared, 

2.1.1 Justice Hemmings in the Bailey case found that "the 

Management Plan, as amended, was Concerned predominantly with 

economic factors and the environmental reviews are superficial 

documents. Such documents were inadequate to enable a full and 

proper Consideration of the likely affects of the activities." 

Bailey. page 27). We submit this is so also of the Mount Ro.. 

Management Plan, and is likely to be so of the undisclosed 

environmental review. 

2.2. Justice Hemmings noted in the JaraSius case that: 

"The locality obviously contains some areas likely to be of high 

conservation value and only survey can identify and determine 

their environmental attributes. No comprehensive botanical 

survey has been made or research published on non-commercial 

species of flora." (page 38). The some remarks apply to the 

Davis Creek area, which contains great diversity and density of 

species of both flora and fauna, neither of which have been 

surveyed or studied, 

2.3 In the Bailey case, Justice Hemmings referred to "the 

potential in this area for rains of high intensity, duration and 

prevalence on land which has long slopes in the elevated parts 

of the catchment, and which are potentially readily reactivated, 

erosion prone drainage systems". This potential exists in the 

Davis Creek Section. Justice Hemmings found that as a 

consequence the proposed logging operations "must be likely to 

pose a substantial threat to landscape stability in the longer 

term." Justice Hemmings continued: 

I am satisfied that had the Forestry Commission given 'real' 

consideration to the matter. . , , it would have had no option but 

to conclude that in the up river forest where the surface soil 

was removed and the sub-soil exposed it must be likely to be 

highly erodable, particularly as a result of logging and tracks 

on slopes over twenty-five degrees. The Standard Mitigation 

Conditions imposed on the operations by the Forestry Commisssion 

are likely to be unsuitable guidelines for erosion control in 
the steeper catchments ..... (pages 24-25). Sixty per cent of the 

Davis Creek Section as a whole is over 20 degrees slope, and a 

significant percentage is over 30 degrees slope, the figures by 

compartments being: compartments 200, 50 per cent over 30 

degrees, 201, 12 per cent, and for compartments 202, 203 and 204 

approximately 20 per cent is over 30 degrees slope. (see Plan, 

appendix 4b). Photos one to eight Show impacts of the Davis 

Creek road. We submit that Justice Hemmings' remarks apply also 

to the Davis Creek area. The applicant has commissioned a soils 

expert to undertake a study and report on the area. 

2.3.1. Roadworks resume today January 2nd with only about 



300 yarus remaining hoforo the steep gui ly formed by (:ross Creek 

is rr'ached, after which the road traverses extremely steep 

slopes as it climbs the escarpment at the head of Cross Creek 
where the cool temperate rainforesr. and Antarctic Beech exist. 

if an immediate injunction is not granted the destruction of 

this pristine area with associated severe erosion and hillside 
Slip appears certain. 

2.& 	On May 15th 1989 Barrle Griffiths wrote to the 

regional forester requesting cooip.s of the environmental rcview 
and harvesting plans. The request was refused. An appeal to the 

Minister Mr Causely against the policy of secrecy with respect 

to environmental reviews was also unsuccessful. 

3. Justice Hemmings has stated that: "'Likely' with respect to 

significantly affect as it appears in s.112 means only a real 

Chance or "possibility" and not "more probably than not'. 

(Jarasius page 25). 

3.1 In the absence of fauna and flora surveys, the claim 

that the environment will not be significantly affected cannot 

be supported by evidence. 

3.2 The applicant has commissioned a series of surveys of 

the fauna, flora and soils in the area. A four-day preliminary 
fauna survey by experts from the University of New England was 

carried out in November for the applicant. Further time for 

another visit and to prepare the report is necessary. This 

survey is being carried out with a permit from the Commission. 

Application for a permit for a botanical survey to hp Commenced 

during January was lodged with the Commission in early December. 
No i.eply nas yet been received. 

3.3 Clear evidence of environmental impacts of the 

operations can be seen in the roadworks already carried out. 

Unstable soils have slipped, bladed areas have eroded, pockets 

of rainforest have been destroyed (for example, over a 

significant area where the road crosses Davis Creek). 
3.4 	Work resumed on or about December 20th on the final 

section of road which enters the most environmentally sensitive 

and diverse areas, where our survey work has commenced This 

area also includes the unique cool temperate rainforest and 

Antarctic Beech areas featured in the 1982 Submission by major  

conservation groups. 

3.5 Justice -lemmings stated that: "The construction of 

roads with associated works of drainage, timber clearing, 

cutting and filling, excavation and retaining walls has an 

effect on this environment and that effect is signifjcai-tt 

particularly if located in or near rainforests, creeks or 

swamps. The opening of such roads and quarries in the forest is 

also likely to have a significant effect as a consequence of 

i-ncreased human activity, machinery and vehicles, visual change, 

fire risk and danger to fauna." 	27) 

3.5.1. Work is scheduled to resume today (Tuesday January 

2nd) continuing the road round the swamp shown in photos nine 

and ten, across the steep slope shown in photo eleven (just 

above the paperbarks), and twelve, then across the steep gully 

formed by Cross Creek (photo thirteen), where a bridge is to be 

constructed. The road is then to loop back, returning to ascend 

this very steep slope cphotos fourteen to seventeen) towards the 

head of Cross Creek where stands of Antarctic Beech, cool 

temperate rainforest and Messmate dominated secondary rainforest 

occur (photos eighteen to twenty-five). The road then appears to 

descend steeply again to cross Cross Creek near the head of the 

gully. (photos twenty-six to thirty) before returning across the 

steep slopes shown in photos thirty-one to thirty-four). From 

the bottom loop after the first crossing of the creek, a major 

harvesting road is proposed, which crosses the watercourse shown 

in photos thirty-five to thirty-seven, which drains from the 

larger swamp shown in photo thirty-eight. Despite amateur 

photography, we siihmit these photos reveal the proposed roads 

will cause devastating impacts on this environment of swamps, 

small watercourses and soaks, the major creek gully and 
rainforest. 

3.5 Poclets of rainforest occurring throughout the area 

will be affected by road construction and logging operations. 

Buffer zones are necessary for their protection: "From an 

ecological point of view the buffer zones are very much part of 

the rainforest" (National Parks and Wildlife Service. Background 

Paper, Rainforest Policies, 1979 pages 35 & 37.) Towards the 

head of Cross Creek. rainforest extends almost to the Davis 

Creek Section boundary on the escarpment shown in photo thirty-

nine, beyond which is the cleared grazing country shown in photo 



•ty. 

2.7. The proposed roads impact or: the rainforcst pockpts 

along Cross Creek, j list 3 few hundred met res from the 

bulldozers present position, can be seen by comparing photos 

showing sections of road already formed, with photos along the 

proposed route. (For example, photo six, presumably a culvert 

site, and photo thirteen, showing Cross Creek gully just below 

the lower of the two crossings, where a bridge is to be 

Constructed, 

3.7 The road under construction by the Commission is close 

to significant large areas of rainforest in the adjoining 

National Park, through what should be regarded as a vital buffer 

zone. The road is downslope of these raiiiforests which would 

therefore be at risk during post-logging burning and subsequent 

regular control burning. 

3.8 The Davis Creek section is relatively small in total 

area: the impact of roads, trails, logging and post-logging 

burning and treatment will be Correspondingly extensive within 
the Section. 

3.9 The Management Plan provides for "broad area fuel 

reduction in unlogged areas", biennial strip burning, low 

intensity burning of regeneration areas, and post-logging 

burning. (Plan, page 36). Of twenty five uncontrolled fires in 

the Management Area between 1957 and 1086, only five are 

attributed to lightning, with most of the remainder being 

escaped 'control burns'. (Plan, Appendix 12). We submit that 

damage from fire is a likely significant effect of the 

operations. 

3.9.1 Justice Hemmings has found: 

"Control burning both pre and post logging is carried out by the 

first respondent to reduce the impact of wildfire and to 

facilitate regeneration. However, it is conceded that repeated 

burning associated with logging, as distinct from wildfire, is 

likely to cause sheet and gully erosion before regeneration. i 

am also satisfied that regular burning as distinct from wildfire 

is likely to affect the diversity of plant and animal 

communities and their habitat to a significant extent. 

particularly in the long term. " (page 27). 

This is an unlogged area, little is known of its wildlife.  

The operations should be halted immediately to allow surveys and 

studies to be completed before the area is destroyed, and to 

allow a full Environmental Impact Statement to be "obtainee, 

examined and considered" in respect of the operations. 

John Corkhill 

Vice-President, 
North 'Coast 'Environment Council, 

Applicant 
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Roger Lexubit 
Environmental Consultant 
22 Blue Hills Road 
HAZELBROOK NSW 2779 

In 1982, whilst employed as Project Officer for the Nature 
Conservation Council of NSW, I was part of a team which 
prepared a document entitled 'Submission to the Government of 
New South Wales on the Proposed Additions to Barrington Tops 
National Park' (the Submission), published by the National 
Trust of Australia (NSW). 

I am aware that the Forestry Commission of NSW is Undertaking 
roading in the Cross Creek catchment in preparation for logging 
operations in this area. 

The Cross Creek catchment lies within part of an area proposed 
by the Submission as suitable for inclusion in the Barrington 
Tops National Park. In the Submission this area is identified 
as the South-Western Section. 

The Submission identifies several reasons for including the 
Section in the proposed National Park additions. Those which 
would apply specifically to the Cross Creek area include flora 
values and catchment values. 

The Submission highlights the value of Antarctic Beech forests 
in the Section as they are more diverse than the higher 
altitude Beech forests within the Park. The Commission's Forest 
Type naps of the area show such forests in the Cross Creek 
catchment. 

The Forestry Commission's 'Management Plan for Mount Royal 
Management Area, 1988' states that the forest types of the 
Mount Royal area were originally mapped in the Royal Milli 
Survey of 1961-62. It would appear from the Plan that there has 
been little, if any, further assessment of the vegetation of 
the area. In my opinion it is impossible to assess the impact 
of the operati;ns on the vegetation of the area without more 
detailed survey than is evident in the Management Plan. 

The Forest Type maps show that Messmate forests occur in the 
Cross Creek catchment. Messmate forests are generally 
associated with basalt soils where they occur in the central 
and northern tablelands of NSW. In these regions they are very 
restricted due to past clearing for agriculture. 

The Submission also states that 'Davis and Cross Creeks and the 
steep western slopes of Mt Cockcrow and Big Losy Mountain 
contribute to the catchment of the proposed Rouchel Brook Dam'. 
Roading and logging in the catchment may have detrimental 
impacts on these catchment values through increasing siltation 
and cisrablisatinn rf 

it is my opinion that the roading operations being carried out 
would be likely to significantly affect the flora and catchment 
values of the Cross Creek area. 

Roger Lembit B.Sc.Agr. 
2nd January, 1990. 

D. Pugh 
P.O. Box 7 

Bonalbo, N.S.W. 2470 
December 29th 1989 

I have recently been commissioned by the applicant to 

investigate significant areas of forests in North-East NSW. This 

has involved a detailed study of all available Forestry 

Commission Management Plans for the north coast region of NSW, 

contacts with a large number of people interested in forests, 

and field investigations. A wildlife consultant, Mr H. Hines 

from the Ilniver.sit.v of New F.noland. was also employed to 

undertake preliminary faunal surveys of the identified areas. To 

date, only relatively small areas of old-growth forests have 

been found, the Commission is already preparing Environmental 

Impact Assessments for three of these areas (Dome Mountain, Ben 

Hall's Gap and Blackbutt Plateau); a court action has been 

initiated over another (North Washpool), while the remaining 

five areas already have roads being constructed within them or 

have been surveyed for roads. 

The most alarming aspects revealed by these surveys were 

the severely restricted distribution of remnant old-growth 

forests, and the Commission's intention to degrade the few 

remaining stands of ioggable old-growth forest they control as 

quickly as possible. 

Of particular concern is the scarcity of old-growth dry 

sclerophyll forests. The Davis Creek Section of Mount Royal 

State Forest (compartments 200-204) appears to be one of the 

most significant old-growth dry sclerophyll forests remaining in 

northern NSW. A preliminary faunal survey revealed a diverse 

fauna with good densities of arboreal mammals. The presence of 

Yellow-bellied Gliders, Koalas and Broad-toothed rats (awaiting 

confirmation) are some of the species recorded which will be 

significantly affected by the proposed operations. 

I have no doubt that the Davis Creek Section is of immense 

environmental significance for its old-growth eucalypt forests, 

untouched cool-temperate rainforests, Messmate dominated 

secondary rainforests, swamps and soaks, diverse fauna and for 

numerous other reasons. A detailed report is being prepared. 

though it will not be ready for some time. Given the present 

urgency of the situation it is imperative that an injunction be 

granted to allow the area's environmental attributes to be 

properly and thoroughly assessed. 

I~L_5_ ~- 	 - 



Full name of applicant: John 
Corkli ill 

Address I Oliver Place, 
Lismore N.S.W. 2480 

Occupation Environmentalist 

The applicant claims the 
following relief. 

I. A declaration that the 

Respondent has failed to examine 

and take into account to the 

fullest extent possible all matters 

affecting or likely to affect the 

environment in respect of the 

proposed general logging. 

burning and road activity as it is 

required to do under s.11l of the 

Environmental Planning and 

Assessment Act 1979 (NSW) in the 

Davis Creek section of the Mount 

Royal State Forest No. 297. 

2. A declaration that no valid 

Environmental Impact Statement 

has been prepared in accordance 

with Part V. and in particular 

s.112, of the Environmental 

Planning and Assessment Act in 

respect of the proposed logging, 

burning and roading activity in 

the Davis Creek section of the 
Mount Royal State Forest No. 297. 

In the Land and Environment 
4 New S(,uth Wales 

No 	R 	of 19')!I 

JiLcORKJ.LL 

Applicant 

FORESTRYCOMMISS ION 
Of NEW SOUTH WALES 

Respondent 

PLICATIQN 
CLASSI 

3. An order that tho 1u.pondont by jtgolf, ito aorvootc. asontc and 

contractors be restrained from carrying out the general logging activity 

until such Lime as it has complied with Part V of the Environmental 

Planning and Assessment Act. 

The applicant also claims by way of interlocutory relief. 

1. An order that pending the further order of the Honourable Court the 

Respondent its servants agents and contractors be restrained from 

carrying out any preparation for or construction of a road being the 

main access road to the Davis Creek section of the Mount Royal State 

Forest. 

Z. An order that pending the further order of the Honourable Court the 

Respondent its servants agents and contractors be restrained from 

carrying out any logging. roading or burning activity in the Davis 

Creek section of the Mount Royal State Forest. 

Date: 	3  January 1990 

Signed....................................... 

To the Respondent: 
Forestry Commission of NSW 
95-99 York Street 
SYDNEY NSW 2000 

A call-over will take place before the Registrar at the time and 
place specified below. 

OR 

The hearing of (or the applicant's claim for interlocutory relief in) 
these proceedings will take place before the Court at the time and 
place specified below. 

If there is no attendance before the Court or the Registrar, as the case 
may be. by you or your counsel or solicitor or your agent authorised by 
you in writing, the hearing or call-over may take place and orders may 
be made in your absence. 

Time: 

Place 

Signed. Registrar. 



Barrio Griffiths 
Green Alliance Network 

P.O. Box 9 Singleton 2330 
October 24th 1900 

Ccl Nicholson, Regional Forester 
Forestr Commission of N.S.W. 

Re: Envi ronmenta 1 Impact Sto tement - Mt Royal Management Area. 

GENERAL COMMENTS 

Old growth forests are, as such, areas of high conservation 

value, and Forestry Commission operations - logging, Ittinnirig, 

roading. burning, grazing - are activities which by their very nature 

are destructive of the significant values, floral. founal, aesthetic, 

of such forests. 

Approximately 50% of the forests of north-east N.S.W. have been 

cleared since settlement, and only about 5% of the original forest 

cover is currently reserved and protected. (t,p.9) The National Parks 

and Wildlife Service considers that 54 distinct forest types are 

inadequately protected under the existing system of reserves. (2.p.19-

20) The majority of National Parks have been declared over forests of 

low productivity on poor soils and steep slopes. The NPWS has 

concluded that 'the reservation of forests growing on moderate to high 

nutrient soils in N.S.W. is inadequate." 2,p.16) While the NPWS 

gained some more productive forests as a consequence of the rainforest, 

decision of 1982, the majority of these forests had already been 

logged or were on slopes too steep to log. 20 species of birds and 19 

species of mammals which depend on the tree hollows characteristic of 

undisturbed forest are likely to be adversely affected by logging In 

the eucalypt forests of eastern N.S.W. (2 .App.2) 

National Parks and Nature Reserves do not include all the 

representative samples of species, forest associations or ecosystems 

needed to ensure the maintenance of genetic and biological diversity 

of indigenous flora and fauna and ecological processes. Consequently 

there are many species, associations and/or ecosyst.ms, on private 
lands and within State Forests, which are not reserved and protected 

in perpetuity. An alarmingly high percentage of these are at risk of 

degradation, fragmentation or extinction. (3,2) 

The objects of the Forestry Commission under the Forestry Act 

1015 include: to conserve the timber on Crown-timber lands to the best 

advantage of the State; to preserve and improve the soil resources and 

water catchment capabilities of such lands; to preserve the native  

flrra thereon, and to conserve birds ortd animals thereon. 

I contend that no case can be made that roading, loyging and 

burning activities within the areas under consideration will not 

result in significant, adverse affects on the values of these old 

growth forest environments. The Commission is undertaking an EIS in 

order that legal responsi:)ilities are fulfilled regarding proposed 

operations - responsibilities which have already been breached by 

commencing these operations. 

In these circumstances, my general comment on the proposed EIS is 

that the studies undertaken should fully and comprehensively examine 

the total environment of these areas and adjacent lands. The scope and 

detail of the investigations must not he compromised by the 

Commission's purpose in relation to the statement of impacts. The 

Commission has a legal obligation to study the forest environment, and 

this obligation exists independently of the obligation to undertake an 

EIS. To quote counsel's advice: 

"The obligation to examine the forest environment is quite separate 

and distinct from the obligation to produce an EIS where activities 

having significant impact upon the environment are proposed." (4) 

SCOPE OF STUDIES 

The areas under consideration are rich and diverse in species, 

yet relatively small in size, and it is likely that relations and 

interactions with flora and fauna in surrounding lands are significant 

and complex. This applies also with respect to hydrology and soil 

sediments. The significance of areas which constitute protective 

buffers surrounding or adjoining Barrington Tops National Park should 

also be considered. Accordingly, while the areas themselves need to be 

intensively examined, studies need to provide information also for the 

Management Area, for all that forest area existing as an entity 

isolated by cleared land from other forest areas, for adjoining forest 

within the National Park, and for the region. 

In relation to the EIS based on the studies, this scope is of 

course a legal requirement. To quote counsel: 

"As a matter of law, the relevent environment, is the area of land upon 

which the activities will directly impact and any other land which may 

suffer indirect impacts from the logging, burning and roading 

activities." (4) 

MATTERS TO BE EXAMINED IN STUDIES 
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`IATTERS TO BE EXA?IINED IN STUDIES 

Without I imi tg 	 foregolag, th 	tudiesin    

should include investigation of the following matters. 

General vogetat ion survey of dominant, understorey, shrub and 

ground cover species, noting differences within speries in different 

com:nur.ities or associations, unusual associations and any rare or 

vul nc'rable species. 

Stand and condition and history of disturbance of all forest 

types. 

Populations of species dependent on old growth and high 

productivity forests, or dependent on such as components of their 

nabitats in areas with old trees, and on productive sites with wet 

scierophyli forest. 

The following information will need to be gathered or simulated 

for each forest type, to accomodate the requirements for hollow- 

:lependent fauna species: 

a) The density and crown dimensions and number of hollows of the 

dominant individuals through to the period of their natural lifespans. 

(h) The degree to which these hollows are utilised by various species 

including arboreal mammals, bats, cockatoos, parrots, lorikeets, tree-

creepers, kingfishers, pardalotes and other species. Predictions of 

the populations of each species within these groups needs to be made. 

. 	Changes in soil moisture regime in gullies with the conversion of 

old growth forests to regrowth forests, with the consequent increase 

in transpiration and reduced dry season soil moisture for a long 

period of the regrowth stands' life span, and the consequences for 

rtebrar.e consumers of detritus-based food chains, such as potoroos. 

bandicoots, lyrebirds. bush rats, antechinus etc. 

Predictions of the total populations of the species involved need 

to be made for the situations of (i) no logging taking place and (ii) 

for intervals of ten years for a period of two tree lifespans 

following a specific harvest, or series of harvests. 

Effects on the species composition and densities of aquatic 

invertebrates, and other species reliant upon streams, in streams 

whose catchments will receive suspended particles and solutes from 

roads and tracks and disturbed soil associated with the logging 

activities, both over the short term, under various intensities and 

fr'qiiencies of rainfall, and also how the effects vary over the 

lifespan of the longest-lived forest components, 

Changes to the reptile populations induced be long-term 

alterations to the size of canopy gaps and the influence on the 

periodicity of solar radiation at and near the forest floor. 

S. 	Associated with changes to the structure of the forest Is the 

quantities of dead and down material, its dimensions and rates of 

decomposition, all variables that influence the equi1ibrium quantities 

of various size/decomposition combinations. 

Information on the reptiles utiiisirig different logs as basking, 

egg laying or hibernation sites, needs to be determined, to derive 

predictions of populations, at intervals of a decade, for a period of 

two tree lifespans. 

Changes in the incidence of utilisation by non-native species 

and/or predatory species, as a consequence of road construction and 

habitat modification, need to be identified. This will entail looking 

at the increase in populations of rabbits, hares, foxes and cats and 

their impacts on potential competitors or prey such as potoroos, other 

small macropods, bandicoots, rodents and carnivorous marsupials. The 

accumulated impact of these feral species plus native carnivores, 

which colonjse fragmented habitats (including Dingoes, V.00kaburras, 

Tawny Frogrnouths, Black snakes, Pied Currawongs), and the consequences 

for nesting success and mortality of potential prey species or species 

subject to competition, needs assessment. In this regard, the Tiger 

Quoll is of particular significance. 

Survey design and field methods should attempt to identify 

populations of endangered or rare species known to exist nearby, such 

as the Hastings River Rat (5,6), and attempt to assess unconfirmed 

sightings of species in the area - for example, Eastern Native Quoll 

(7) 

Population status and habitat requirements of species listed as 

of special concern, vulnerable or rare should be assessed. Examples 

would include the Tiger Quoll, Koala, Diamond Python, Glossy Black 

Cockatoo, Cicadabird, White's Thrush, Crested Shrike-tit, Rufous 

Fantail, Spotted Quail-thrush, Broad-toothed Rat, Peregrine Falcon, 

Powerful Owl, Long-nosed Potoroo. 

The importance of the forest to be logged for migratory fauna and 

the effect of forestry activities on populations of intro-regional, 

intra-state and interstate migrants should be evaluated. 

l.. Predictions should be made of the changes in populations of 

migratory species including birds and flying foxes, and the 

consequences for both the forest and the complementary areas the 
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;. 	The (lanage to fruit -bean i rig rain forest trees and undcrstorev 

mesomnrph Ic shrubs arid vines wi 11 have consequences for fru I t -eating 

fauna, which riced to be assessed. 

ti,. 	As well as preilicr.ioris of populations for the maintenance of 

regional and local pepulations, the essential ecological processes 

they are involved in facilir.atirig, need to be predicted. These 

include: 

i ) 	.ny alterations to the poll mat ion success and degree of 

rcIIr -rrcsing of p!sct''. 

(ii) The degree to which rnycorrhizal fungus spores have their 

dispersal patterns and germination rates changed. 

(;ii) Changes to the quantities and spatial distribution of seed 

dissemi nation. 

(iv) Changes to the rate of litter decomposition, nutrient cycling 

and humification of organic matter. 

(v) Any changes to the rates of herbivory consequent on changes in 

insectivore populations. 

The influence on microclimate and availability of growing 

substrates for vascular epiphytes and biophytes, and their projections 

of occurrence through time under different management options, 

including subsequent logging cycles, needs to be assessed. 

The sercil status of rairiforest:s and moist forests has been 

degraded by roads and other permanent canopy gaps, and weeds have 

intruded. Quantitative predictions of the species composition, soil 

seed store and structure of vegetation for a period of time following 

harvest, equal to the longest-lived componens of the habitat, need to 

be made. 

The impacts of repeated harvests on the composirjon, soil seed 

store and structure of the forest also need evaluation. 

Energy and materials budgets for the forest. linlogged and logged, 

should be compiled, the latter including materials removed from the 

site in wood, and smoke. solutes or other redistributed particles. 

This should focus on nutrient elements and Carbon, and should include 

time estimates for the Carbon compounds to be oxidised to carbon 
dioxide. 

The energy huriget should include the energy content of the timber 

harvested, the energy consumed during harvestjn.j, transporting and 

	

milling logs, the energy Consumed distributing the product, and a 	- 

V. 

proper Li cii of I lii: i I 1'.ai-  Of the machi ncrv t i Cfl3 th, eric rgy uocd in 

its construct ion and rnai tyilance. 

Other impacts to be considered are: 

(I) 	impacts on soil structure; 

effectiveness of erosion mitigation works and rehabilitation of 

disturbed soils: 

these and other impacts of the roadworks already carried out in 

the Davis Creek Section, and -in assessment of crosiori mitigation works 

carried out in connection with those roadworks; 

short arid long-term impacts of prescribed burning; 

ettects or truct< movements on road surety, road condItions arid 

the anxiety caused to affected people - for example, implications of 

tourist road use proposed in the Draft Barrington Tops r'lational Park 

Management Plan, during the time scale of the proposed operations. 

any archaeological sites and other sites of significance to 

Aboriginal people. 

There needs to be a thorough assessment of the economics of all 

aspects of the proposed operations, including: 

(i) 	Management: Head Office and District office costs, planning, 

field costs. EIS costs, legal costs, etc. 

(Il) 	Costs of constructing and maintaining existing and proposed 

roads used to service the logging operation; (iii) The impact of 

laden trucks on Council and State roads is significant, and needs to 

be assessed. 

The losses of nutrients in the timber harvested, to the 

atmosphere on burning and by increased transport, in overland flow and 

by leaching, needs to be assessed, and the monetary costs of replacing 

these lost nutrients should be determined. 

The loss in productivity caused by compaction and other soil 

disturbances needs to be determined along with the costs of replacing 

eroded soil, and soil restructuring, to return the site to its natural 

condition. 

The full costs of establishing and maintaining replacement 

tress of the same species through their achieving the same size as 

those proposed to be removed. 

(vi) Royalties for all classes of timber to be taken need to be 

detailed, along with all forms of rebates and any other subsidies 

obtained by the falling Contractors, sawmillers or their employees, 

directly or indirectly, from the Government. 
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Tuesday, 29th October, 1990. 

Attention : Col Nicholson 
Regional Forester 
Newcastle 
Fax: (049) 613 409 

Sender : 	Anthony Too 
The Wilderness Society 
Newcastle Branch 
Ph (040) 294 9395 . 	 . 

Dear Mr NicholsOn,  

The Wilderness Society welcomes the opportunity to comment on 
the Connission's proposal to prepare an Environmental Impact 
Statement for proposed logging operations in th Mount Royal 
Management Area. - 	 . . 

The Society is disappointed that the Commission has not 	- - - 

withdrawTi its proposal to carry out logging in the unlol3ged 
sections of the Management Area in Davis and Cross Creeks and 
Carrow Brook. These are areas of high conservation value in 	-: - 
which thepublic interest would be better served thiough their:,...,*.?.  

dedication as protected areas. - 	 - - 

If the Commission is to continue with the proposal, it should be - 
cognizant of the fact that the area's conservation values are 
sufficiently hi' that on objective assessment of the:actiJity.. 
would conclude that it is likely to have a significant impact on 
the environment, and that the area's values cannot be maintained 
under a timber production regime. 

We also consider it unlikely that the activity could take place - 
without severely compromising certain sections of theForestry 
Act which direct the Commission's responsibi1iieS on matters -' 

- other than timber production.  

with this in mind, we offer the following recommendations on the 
terms of reference for the EIS. 

That the EIS be extended to include the whole of the Mount 
Royal Management Area. This is necessary to ensure that the. 
assessment of environmental impact is consistent with the  
Commission's planning procedures, which-over the long term have 
impacts on the whole of the Management Area. The term "the area" 
in the following recommendations refers to the whole of the 
Management Area, not just that currently proposed for. 	- 

assessment. 

That the EIS investigate the presence of, and impact upon, •. 
conservation values in the area which are contiguous with, 	- 
and/or commensurate with, the World Heritage values of the - -- 
adjacent Barrington Tops National Park. This is necessary to 
meet Australia's obligations under the World HeritageS 
Convention.  

C0:5I.FLTAT ION 

The forests wider considerat tori here are distinct ivc- in 

,r:t.aining rare and possibly endangered species of fauna and a diverse 

fa:-a with unusual features. Over this summer, the pro! itninary fauna 

surveY carried out last November is to be followed by a more extended 

su:-vev • and a vegetation survey and soi is assessment will also be 

ur.dertaken. The experts doing these surveys may wish to contribute 

SO,:,e specific comments on the EIS process at an appropriate time. 

Those persons doing the field work for the EIS, presumably experts in 

their areas of expertise, would be likely to share with our people an 

appreciation of values inherent in their fields of study. It would be 

sensible If the EIS process included discussions with other experts 

-orking in the Davis Creek and East Carrowbrook areas. 

Ycurs faithfully, 

Barrie Criffiths 

OTNOTES 
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National Parks and Wildlife Srvice (1990) Submission to the 
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Thnber resources, NP.W.S. Sydney. 

Benson. J.S. (1989' EstablishIng priorites for the conservation of 
rare or threatened plant associations in New South Wales, in Hicks 
and Eiser (xis) The Conservation of Threatened Species and their 
ahitacs, 1987 Conference Proceedings, Australian Committee for the 

.LC.N. . Canberra. 
Robertson. T.F. (1990) Corkill vs Forestry Commission of N.S.W. 

State Forest, Memorandum of Advice, unpublished. 
)ickman. C.R. and MeKechnie, C.A. (1985) A Survey of the Mammals of 
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National Parks and Wildlife Service. 
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who visit frequently, including a confident sighting by a staff member 
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That the EIS investigate the presence of, and impact upon, 
conservation values relevant to the Register of the National 
Estate. This is necessary to ensure that public concern for the 
protection of National Estate quality forests is taken into 
consideration and also to reflect the fact that no previous 
assessment of National Estate values has been conducted in the 
area. 

That the EIS investigate the presence of, and impact upon, 
conservation values in the area which are coirvnensurate with, 
and/or would enhance, those of the existing Barrington Tops 
National Park under the criteria of the National Parks and 
Wildlife Act. 

That the EIS investigate the presence of, and impact upon, 
the values of the area as part of a wilderness area which 
extends into the adjacent National Park. This is necessary to 
ensure conservation criteriaof the Wilderness Act are 
adequately considered;  

That the EIS comprehensively investigate the area for the 
- 	presence of uncomon, rare and endangered' species. It should 

report on the size and extent of their populations, the 
ecological factors influencing them, and the likely impact'of 
the proposed activity. 

That the EIS pay particular attention to the populations, 
distribution within the area, ecological requirements and 
impacts •upon species and associations of species which are at, 
or near, the limits of their geographical and/or local 
distributions. This is necessary to ensure long term changes in 
species evolution and distribution are considered, particularly 
with respect to climatic change (natural or otherwise). 

That the EIS comprehensively investigate ecological 
gradients both within the area and which extend as a continuum 
into surrounding area. 	 — 

That the EIS pay particular attention to the assemblages and 
populations of invertebrate species; to their role in the 
overall ecology of the area; and to the likely impacts on the 
invertebrate fauna and the overall environment of the proposed 
activity. 

That the EIS comprehensively assess the presence, 
populations and ecology of fauna species, with particular 
attention to be paid to: 

those which utilise either areas of old growth forestand/or 
isolated mature and senescent trees; and 

those which utilise the forest floor.  

That the EIS comprehensively investigate the effect of the 
proposed activity on the physical structure of the forest, as 
well as on the ecological factors which affect forest structure. 
Particular attention should be paid to the impact of the Lire 
regime and the effects of integrated harvesting as compared to 
other harvesting techniques. 

That the E13 report comprehensively on the structure (both 
physical and chemical) and stability of soils in the area and on 
their role in the local forest ecology. IL should pay pcII LiculaL 
attention to the conditions of the soil under a timber 
production regime in the short, medium and long term. 

That the EIS report on hydrological factors operating 
within the area, and pay particular attention to the impact' of 
the proposed activity on these factors. Comprehensive data 
should be obtained. 

That the EIS fully consider variations in the ecological 
productivity and characteristics of sites within the area, and 
pay particular attention to -differences between low—medium and 
steep slopes. This should fpcuson'the inadeuacy of assigning 
steep areas as non—logging areas 'as the major. means of  
environmental protection 

That the EIS investigate the potential of the proposed - 
activity-to aid the introduction of both exotic species and/or 
species not native to the area.' It should identify'both the .. 
species and likely vectors 

That the EIS should consider the impact of the-proposed 
activity in the context-of the overall adequacy or otherwise of - 
the protection of the biota and associations found within the 
area. It should pay particular attention to any likely 
reductions in the overall conservation status of species (flora. 
& fauna) recognised as ondangered, rare, vulnerable or unconinon. 	- - 

We look forward to receiving a copy of the completed -EIS as well 
as any other relevant documents when they are ready. 

F
ncerely
Too 
erness Society 

Newcastle 	 '- -'--- 	':,: :r' 	-' ..' 	. 	.' _-•- 	. 	- ' 
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Released: September 29t1-. 1992. 

REMAINING HUNTER REGION OLD GROWTH FORESTS THREATENED BY PROPOSED LOGGING. 

Remnant old growth forests in Mt Royal, Gloucester and Chichster State 
Forests are all scheduled for logging in the near future. Roading and logging 
operations in many old growth areas of north-eastern N.S.W. were ha1ed 
following legal actions by the North East Forest Alliance to compel the 
Commission to undertake Environmental Impact Assessments (EIS) as required by 
law. The first of these EISs have now been published, for Wingham and Mt Royal 
Management Areas, and those for Gloucester and Chichester will be published 
next month. 

A preliminary critique of the Mt Royal EIS follows, together with 
some comments on the Wingham EIS, and a summary of mismanagement and 
unsustainable practice in Mt Royal, Gloucester and Chichester Management 
areas. 

RICH AND RARE FAUNA AND FLORA AT MT ROYAL 

Surveys undertaken in Mt Royal State Forest for the Enironmer.tal Impact 
Statement just published reveal highly significant fauna and flora species 
and associations and confirm an assessment undertaken by the North East 
Forest Alliance (NEFA) in 1989 which concluded the remnant old growth forests 
in the area should be given high priority for conservation reserve status. 

The EIS however argues that proposed logging operations will have minimal 
impact on the environment and should proceed. 

An EIS must be a 'scientific assessment' and be 'objective in its 
approach' (Justice Cripps, Land and Environment Court); these Forestry 
Commission assessments are neither - they distort Survey results to justify 
logging these ancient forests, and they propose 'reserves' which are not 
reserves at all, and which in any case would be totally inadequate to protect 
rare and vulnerable species or maintain numbers of more abundant species. 

The surveys found a rich diversity of fauna species including a number of 
Vulnerable and a few highly Endangered species; and rare flora species and 
associations including cld growth dry scherophyll Eucalyptus canaliculata (a 
Grey Gum) with Eucalyptus eugenoides association with extremely limited 
occurrence, and supporting high populations of the Vulnerable and Rare Yellow-
bellied Glider. The Flora Survey notes a number of other forest associations 
regarded by Benson (198) as inadequately conserved. 

Vulnerable and Rare fauna species include Hastings River Mouse, Parma 
Wallaby, Glossy Black Cockatoo, Tiger Quoll, Long-Nosed Potoroo, Rufous 
Bettong, Koala, Brush-tailed Phascogale and Yellow-bellied Glider. 

The Surveys reveal an astonishing variety within the small area of Old 
Growth in the Davis and Cross Creeks section of the State Forest. Within an 
area of only about 900 hectares, an altitudinal range from 600 to 1200 metres 
and differences in soil and aspect and other factors not well understocd 
because of our inadequate knowledge of natural ecosystems, producE a rauge of 
communities from the rare dry old growth through untouched moist sclercphyll 



forests to pristine cool temperate, temperate, gallery and subtropical 
rainforests and pure stands of antarctic beech (at its southern and western 
limit.) High diversity of flora and fauna at Mt Royal is a direct and obvious 
consequence of the presence of these remnant unlogged areas. Logging 
simplifies floristic structure and consequently potentially fauna also, with 
risk of local loss of entire species and a decline in number of some species. 

Other factors associated with logging are also known to have major 
impacts on many species of flora and fauna - for example, cattle grazing, post 
logging top disposal burning, frequent fuel reduction burns and broadscale 
burns, roads and snigging tracks. 

The Flora and Fauna Survey Reports for Mt Royal both state that "it was 
very difficult to assess general logging impacts because there are no detailed 
pre-logging data available". Evidence from other studies and the Mt Royal 
Survey results themselves suggest an unscientific lack of objectivity in 
assessing logging impacts. This bias is even more obvious in the EIS itself 
and in the Fauna Impact Statement. 

The Mt Royal EIS was ready for final proofing in November 1991. The 
Forestry Commission has acknowledged that the main reason for the inordinate 
delay in publishing it was problems with the Fauna Impact Statement based on 
the Fauna Survey: Head Office required the FIS to be rewritten (Regional 
Forester, pers. comm.) Obviously the Fauna Survey results present the 
Commission with formidable problems and the EIS goes to extraordinary lengths 
to distort the fact that the proposed operations will clearly have very 
significant adverse effects on such rich fauna populations. 

It is quite dishonest for Forests Minister Mr West (Press Release 
September 23rd) to suggest there is no significant difference between logged 
and unlogged forest as habitat for forest-dependent fauna. Studies in Mt Royal 
and Wingham State Forests confirm many other findings including findings of 
the Commission's own researchers, that logging destroys the preferred habitats 
of arboreal mammals such as Gliders and Koalas. 

The Mt Royal Fauna Survey found that 80% of the Yellow-bellied Gliders 
recorded on the study plots were in unlogged forest. All the Koalas, 60% of 
the Greater Gliders and 80% of the Brushtail Possums were in unlogged forest, 
which is only 13% of the State Forest. Furthermore, the logged plots in the 
Survey were harvested more than 20 years ago, and although heavily logged were 
not subjected to the integrated sawlog/pulplog operations proposed for these 
old growth areas. So these previously logged areas are likely to support 
somewhat higher populations of arboreal mammals than areas to be intensively 
logged in future integrated logging operations, especially since there are old 
growth areas nearby. With the loss of this old growth habitat populations of a 
number of species could be expected to decline. Experts such as Professor 
Harry Recher and Tony Norton (Chaelundi evidence) have dismissed filter strips 
as quite inadequate to ensure the survival of viable populations of forest 
dependent fauna. 

As for the Hastings River Mouse, its presence at Mt Royal adds 
significantly to the habitat significance of these small remaining ancient 
forests, which support a number of endangered species. For the Minister to 
suggest that finding a single individual in a previously logged area is a 
hopeful sign and shows logging doesn't harm wildlife betrays a callous 
disregard for wildlife and our native forests. A previous survey trapped 5 
individuals near Mt Royal. The Hastings River Mouse may be in danger of local 
extinction at Mt Royal, and nationally it is one of our most endangered 
mammals. The largest colony found so far, 20 individuals near Tenterfieii, 
could not be located in follow-up surveys after the Forestry Commission roaded 



and burnt the habitat. 

Mr West says Parma Wallabies are thriving at Mt Royal. In fact only one 
individual was recorded. How could the Minister make such an absu:d statement? 

The EIS proposes various measures including two fauna 'reserves' (Koala & 
Yellow-bellied Glider) resulting in 48% of the Davis Creek catchment being 
protected from logging. These "safeguard measures" taken together constitute 
the EIS's justification for concluding the proposed logging operations should 
proceed despite the significance and extreme fragility of fauna and flora, 
the vital Hunter Region catchment values, the unstable (slump prone) basaltic 
soils and the small size of the old growth area remaining within a State 
Forest which has been grossly overcut and seriously degraded, and which 
separates the National Fark  from cleared grazing land, open-cut coal mines, 
the New England Highway and Liddell and Bayswater power stations. 

It is complete nonsense to suggest that these measures are a significant 
concession to wildlife or that they will protect vital habitat from the 
affects of logging. Under the Mt Royal Management Plan (MP,1988) '6% of the 
Davis Creek catchment was to be excluded from logging by the normal management 
prescriptions (which exclude slopes above 30 degrees, rainforest, retention 
strips etc - see Plan Appendix 11). 

Consequently very little area is added to the total which would be 
excluded from logging by standard minimal management prescriptions - 
prescritions which experts (and Land and Environment Court Judges: have 
criticised as inadequate. Moreover, neither the estimated yield from the Davis 
Creek catchment nor the sawlog quota for the proposed old growth ..ogging 
(which is double the figure given in the MP as the sustained yield) have been 
reduced at all as a consequence of these measures, including the reserves not 
provided for in the Management Plan. 

Most importantly, it would appear these "fauna reserves" are not really 
reserves at all. They do not appear to have legal status - as gazetted Flora 
Reserves have, for example. They are simply included in the PMP (Preferred 
Management Priority) mapping system, and there is no guarantee they may not be 
logged in the future. 

The Wingham EIS is dishonest in the same manner. Of the proposed 
"Conservation Reserves" in the Wingham Management Area, 75.2% of the area of 
these is inaccessible because of steep slopes and therefore presunably of "low 
site quality". (Table 4.8 page 162). Moreover, only 6.2% (400 ha) is Flora 
Reserve (already existing), the remaining 93.8% being PMP 1.3 (Preserved 
Native Forest) and therefore not really conservation reserves at all. The EIS 
says these will be "assessed over time to determine which areas should be 
gazetted as Flora Reserves" (page 161). There is no commitment to permanent 
reserves in addition to the existing Flora Reserves of only 400 ha; PMP 1.3 
classification can be altered by the Commission at any time and the area 
logged. 

In any case, these so-called "fauna reserves" are ludicrous. The home 
range of Yellow-bellied Gliders is 30 to 60 hectares. The Davis Creek 'Yellow-
bellied Glider Reserve" of a miserable 56 ha would perhaps provide habitat for 
one family of up to 4 Gliders (the total Survey count was 43) - an uncertain, 
vulnerable and probably temporary refuge for one family amidst the su-rounding 
devastation of integrated logging. And Mr West talks of mammals thriving - not 
for long! 

This 56 ha area serves dual purpose in the EIS insofar as it oveH.aps the 
Eucalpytus canaliculata area temporarily excluded from logging penaing --in 



assessment of areas of reserve in Barrington Tops National Park. However, as 
Doug Binns (author of the Flora Survey) acknowledges (pers. comm.) 
Canaliculata is a low elevation species with an extremely limited distribution 
which is most unlikely to be represented in the Park. So much for these so-
called "reserves" as "safeguard measures'. The object of the exercise is to 
have the thing determined, however dishonest the means, by the Planning 
Minister, for logging to proceed, and thereafter the lack of legal protection 
means that they can log it anyway - no matter that it's not represented in 
the Park, they'll find a small, steep, inaccessible oldgrowth patch in 
Chichester State Forest, and reserve that (Eucalyptus canaliculata only 
occurs between Gloucester and the Hunter River, and the conservation status 
of the canaliculata - eugenoides association occurring in Davis Creek is 

uncertain). 

The Koala "reserve" is entirely within very steep country excluded from 
logging on that basis by routine prescription; no Koalas were found there in 
the Survey. The area has been chosen because it is excluded from logging 
anyway, not because it has been assessed as providing the preferred habitat. 

Another major dishonesty about these "safegaurd measures" concerns buffer 
or filter strips. The EIS suggests in a carefully - worded section (4-12) that 
logging will not occur in these areas: "where no logging machinery is to 
enter", "trees are not permitted to be felled into the drainage lines in these 
specified filter strps", "an area 5 metres either side of the drainage line is 
to be left undisturbed by logging machinery unless otherwise specifically 
approved". What the EIS carefully does not say, is that logging is permitted 
within these buffer or filter strips. This is a major deliberate omission 
since so much is made in the EIS of these filter strips and their value as 

wildlife refuge and corridors. 

The Mt Royal EIS is at pains to stress that the proposed logging 
operations will not be more intense than previous operations in the area (e.g. 
3-11); and that the operations constitute "selective logging" as opposed to 
the "intensive" logging of the south-east forests (8-20). "The degree of 
intensity of logging operations would indicate relatively minor disturbance in 
comparison to more intensive operations and techniques (e.g. clear felling 
and higher yield harvesting)" (4-15). "Past harvesting practices were more 
intense than those practised now or expected in the future." (7-16) 

Again and again the dishonest attempt to "have it both ways" is evident 

in these EISs. At a time when worthwhile Survey-based independent 
expert assessments of the ecology of old growth forest is urgently needed, 
after decades of almost complete neglect and ignorance of wildlife species 
and habitat requirements by the Commission, lack of funds for survey and 
research by the National Parks and Wildlife Service, and decades of wholesale 
habitat destruction by intensive logging operations far in excess of sustained 
yield, significant public funds are being expended in these cynical 
"assessments" which grossly distort the nature of logging operations and their 
environmental impacts to attempt to justify the Commission's policy of logging 
remaining old growth as rapidly as possible.. 

The Mt Royal EIS tries to argue that past logging has been heavy, 
extensive and intense, that future logging will not be more intense than 
previously, and that future logging will be "selective" such as to leave "a 
relatively undisturbed zone" adjoining the Park: 

"It is particularly important that the management prescriptions of the Mt 
Royal Management Area be comptementary, as far as practical, to those of the 
Barrington fops National Park. Therefore, whiie selective logging will occur 

in the nanagement area, the ecology of specific areas should not be disturbed 



or degraded. It is particularly important that the management area 
should continue to act as a relatively undisturbed zone on the southern and 
western flanks of the Barrington Tops National Park and between tie Park and 
unreserved, developed areas currently being used for grazing and agriculture.t' 

The EIS itself presents substantial evidence that these objectives 
are incompatible with the proposed logging operations. 

What is deliberately disguised is the intensive and destructive nature of 
the proposed integrated sawlog/pulplog logging, which is intended to 
achieve "silvicultural" ends by obliterating old growth characteristics in one 
cutting cycle to rapidly establish even-aged crops (stands) of the 
commercially favoured species. Integrated harvesting means the contractors save 
the Commission having to manage the forest by judicious thinning and 
enrichment planting whe-e necessary, because they trash almost everything in 
the one operation. 

Similarly the Wingham Fauna Impact Statement (FIS) implies the proposed 
operations are "selective logging". This is not true - the Wingham Plan of 
Management and the EIS itself are explicit that the operations will be 
intensive integrated sawlog/pulpwood operations. 

The Wingham F.I.S. also says that 'it is clear that there is increasing 
evidence of protected (and endangered) fauna being able to survive within a 
selectvely logged forest." 

It is a weak conclt,sion, to say that some individuals were encountered. 
In the case of the Yellow-bellied Glider, only one individual was seen in a 
total of 105 km of road transects, and 5 were heard calling in gullies. 
(Wingham Fauna Survey Part 1 pages 21, 42). Most importantly, this conclusion 
begs the question of the impacts resulting from integrated logging operations 
as opposed to 'selective logging'. 

Most of the studies carried out for the Wingham EIS were in areas not 
logged recently and the'efore not logged 'intensively' - only 4 out of 45 
plots were in areas described as "high intensity logging -1977 to 1937". 
(Table 5 Fauna Survey Part 1 page 11). However, this category disappears in 
discussions of relative population abundance and species richness and 
comparisons of logged and unlogged forest. 

Similarly the Mount Royal Fauna Survey included as "logged" a plot 
within a compartment part of which was lightly and illegally logged long ago, 
such that this portion is substantially old growth; and it would appear that 
high numbers of arboreal mammals found there skewed the comparison between 
logged and unlogged forest types for arboreals; and of 8 plots described in 
the Fauna Survey as moist, some are described by the author of the Flora 
Survey as dry (Binns, pers. comm.) Yet "site differences" including presumably 
moisture are given as more likely determinants of differences between certain 
plots than logging history. 

These EISs do not provide assessments of the impacts of the integrated 
sawlog/pulplog operations proposed. If the purpose of the EIS and the FIS is 
to examine the likely impacts of the proposed operations, they have not done 
so, and are open to challenge on this basis - that is, not merely that they 
carry out the task inadequately, but that they do not carry it out at all. 
This is true of both the Wingham and Mt Royal EISs. 

The only way to protect now and for the future the Mt Royal habitat of 
the Yellow-bellied Glider, the Tiger Quoll, the Glossy Black Cockatoo, the 
Long-Nosed Potoroo, the Hastings River Mouse and other endangered species, and 



the rare, beautiful dry sclerophyll forests and undisturbed cool rainforest 
and antarctic beech, is to preserve what little old growth remains in the 
Management Area. 

The Forestry Commission are proposing to trash these remaining ancient 
forests in a high-intensity integrated sawlog/puiplog operation for maximum 
short-term yield. It is obvious the impacts on fauna and flora will be 
enormous, and for West and this Mt Royal EIS to say otherwise is dishonest, as 
even their own data, for all its weaknesses and limitations, shows. The same 
is true of the Winghaiu EIS. 

Publication of EISs for Gloucester and Chichester is due next month. 
Attached is a summary of mismanagement and unsustainable logging policies for 
Hunter Region Management Areas - Mt Royal, Gloucester and Chichester. 

- Barrie Griffiths, September 1992. 

* ** ***** * 	* 
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MISMANAGEMENT OF HUNTER REGION STATE FORESTS. 

SUSTAINED YIELD 

In 1981 the then NSW Commissioner for Forests Dr Gentle told 3enior 
Commission officers: 
"The statistics that come out of the Management Planning Division indicate 
without a doubt that our big management areas are being over-cut... What you 
should be doing on the quota side is definitely to pull things back towards 
the sustained yield prir.ciple which is really the corner-stone of all forestry 
at the field management level." (Public Accounts Committee Report, Dec.1990). 
Nevertheless overcutting continued throughout the eighties, as conceded by 
then Minister Ian Causely in 1989. The PAC Committee noted "the Commission's 
continuing failure in 1990 to fully address the need to reduce quctas. In the 
Committee's view, the entire issue of sustainability and the future of the 
native forest resource raises very grave doubts about the Commission's ability 
to plan for the future". 	(PAC, 1990).... 

The Commission routinely overcut native forests in operations showing a 
net financial loss. Currently whilst the Commission talks about "ecological 
sustainability" and a "sustainable yield strategy", forests are still being 
cut at grossly unsustainable levels, and at a loss. The policy seems to be to 
keep quotas high and cu the old growth as fast as possible, and then reduce 
quotas towards more sustainable levels from the regrowth. 

MOUNT ROYAL MANAGEMENT AREA 

The Mount Royal State Forest has been subjected to gross mismanagement by 
the Forestry Commission in past decades. The Commission's own regulations and 
guidelines requires: (Quotes are from the Mount Royal Management Plan 1988) 

* harvesting yield from forests to be "adjusted to the sustainable capacity of 
the forest" and operations shall minimise damage to the forest environment; 
and filter strips along watercourses and sensitive exclusion area3 to be 
observed and erosion mftgation measures implemented; 

* that the forest resource be studied and inventoried for its values and 
characteristics and operations conducted in such manner as to "retain the 
range of forest types and their ecological viability"; and to "maintain a 
diverse habitat for viale populations of indigenous wildlife"; 

* the Commission to "maintain any significant or rare ecological, floral, 
faunal or other scientific values"; and to "retain trees of value for 
wildlife habitat" and establish reserves to conserve representative samples of 
flora and plots to monitor growth rates; 

* that measures be taken to "minimise the loss of forest values resulting from 
wildfire" and "conserve catchment values", and to monitor harvesting 
operations and market forest products to "maximise financial return to the 
State" and ensure "harvesting for the highest economic use"; and to "retain a 
scenic forest environment". Rainforests are to be conserved, harves.ing being 
restricted to "mature trees for specialty use, at an intensity low enough to 
maintain canopy and ra:nforest structure and composition". 



The Commission is also required to maintain regular records, such as 
harvesting plans and logging history maps, compartment history maps, fire 
plans, management plans, annual management and financial reports. 

In all these respects, without exception, the Commission has failed to 
fulfill its obligations in its management of public forests in the Mount Royal 
area, as in most other management areas. 

Prior to legal action by NEFA in 1990 to compel the Commission to comply 
with the law regarding preparation of an Environmental Impact Statement, the 
Commission had not surveyed the flora and fauna of Mount Royal State Forest, 
assessed habitat requirements, or displayed any regard for forest values other 
than timber resources. There are no forest preservation reserves in the M.A. 
There were no fauna or flora inventories apart from the Commission's 
classification of broad forest types; consequently knowledge of the forest 
environment being subjected to such massive impacts was scant. Operations 
proceeded without regard for known likely effects of overcutting on wildlife 
habitat, species composition and diversity, effects on soil (including 
compaction, erosion, loss of structure, nutrient levels and increased 
temperature); turbidity and sedimentation of streams. Prescriptions such as 20 
metre filter strips (within which selective logging is permitted practice), 
erosion mitigation measures, retention of habitat trees and "50% canopy 
retention" were applied, if at all, without assessment of their effectiveness 
and despite criticism by experts. Often even these inadequate prescriptions 
were ignored and supervision of operations was minimal or non-existent. Areas 
of rainforest were destroyed by roading, logging and burning to be replaced by 
regeneration of commercially favoured species. The forest has been subjected 
to decades of grazing and frequent burning with no assessment of the effects 
of these practices. 

Harvesting yields from the Mt Royal Management Area (MA) during the 
thirty-year period from 1950 to 1980 averaged 50,000 cubic metres per decade - 
5000 annually. In January 1985 the quota mill closed down, and by 1988 annual 
yield had fallen virtually to nil. 

Commission operations for the period 1982 to 1988 showed a loss, despite 
considerable subsidies from the public purse. Financial records for the period 
1988 to 1992 have not yet been made available, but would show a significant 
loss, without including the value of subsidies. 

Records and monitoring of operations in the M.A. have been woefully 
inadequate or non-existent over these decades. There was no Management Plan in 
existence over the period when most harvesting took place (the first draft was 
prepared in 1984, and the Plan was not finalised until 1988), supervision and 
monitoring were inadequate, records were lamentable. A perusal of annual 
management reports for the eighties reveals continuing deficiencies. Commenting 
on the lack of harvesting plans and controls, the report for 1985-86 states: 
"The Mount Royal Management Area is a difficult area to afford adequate 
supervision considering its distant location within the district." 

The same Report states that: 
"Compartment histories have not been adequately maintained. Permanent Growth 
Plots have suffered as a result of staff transfers. No measuring or 
maintenance in established PGPs took place in 1983-4 or 1984-5. During 1985-6 
no measuring or maintenance or establishment of PGPs occurred. Priority has 
been given to Cessnock M.A." 

Reports for 1986-87 and 1987-88, 88-89, 89-90 repeat that compartment 
histories have not been maintained and no work done on Permanent Growth Plots. 
Despite very little activity in the M.A. the Report for 1988-89 says of growth 



information: "Lack of time and resources prevented any work being undertaken". 

The Reports for the past three financial years (dated in August, August 
and January the following year respectively) state that "a financ:al report 
will be provided at a later date'. 

NO MORE LOGS 

The Mt Royal Management Plan says that: 

"In the 47 years to 1988 total production has been 200,000 cubic metres net 
including 190,000 of hardwood sawlogs, at an average rate of 4,26€ cubic 
metres net per annum including 4,035 cubic metres hardwood sawlogs." 
In the 30 years from 1950 to 1980 total production was 150,000 cubic metres, 
and in the sixties annual production averaged 5,700 cubic metres. The result 
of this overcutting is that the only mature sawlogs available for harvesting 
in the M.A. until about year 2040 are in the 654 hectares (net productive 
area*) of old growth currently in dispute, of which 532 ha are in the Davis 
Creek Section. This is all the old growth remaining in the M.A., and at the 
conclusion of the proposed cutting cycle in the old growth, about year 2002, 
there will be no mature sawlogs until 2040. It is obvious then that harvesting 
has been well above sustainable levels. 

The position is even worse, however, since there is a shortfall in 
availability even of small sawlogs from thinning, as the Management Plan 
explains: 

"There are no appreciable quantities of advanced regrowth trees now in the 40-
100cm dbhob size ranges. Regeneration stands of sizes generally well Delow 
40cm dbhob are present on some 940 ha logged and culled since 1963 and could 
not be expected to develop sufficiently to sustain a commercial thinning for 
small sawlogs for at least 10 years, i.e. until about year 2000. A further 
1,400 ha has been completely logged and regeneration is well-developed, but at 
least 20 years away from development to a sufficient size to sustain 
commercial thinning for small sawlogs, assuming average tree increment to be 
less than 2cm dbhob per year, i.e. not available until about year 2010. A 
further 40 years is expected to be required for these stands to reach 
harvestable maturity for mature sawlogs, i.e. years 2040 (940 ha) and 2050 
(1,400 ha)." 

The Management Plan then looks at the longer term prospects and estimates 
that after this period of shortage to year 2040, the 4,400 ha available for 
long-term production should "give a sustained yield of quota sawlogs of 
something in the order of 2,000 to 2,500 cubic metres per annum." This is 
based, as with other esimates in the Plan, on yield figures obtained in 
Chichester Management Area. 

Worth noting also is discussion in several Annual Management Reports for 
the Chichester M.A. of an option to use the remaining old growth in Mt Royal 
M.A. to alleviate the c:itical shortage of sawlogs in the overcut Chichester 
forests. 

CHICHESTER MANAGEMENT AREA 

In a 1982 Report on the Chichester Management Plan, Paul Scooie wrote: 

"The Dungog region has been, and is being, heavily overcut with a serious 
decline in sawlog availability. The Timber Industry's own planning coiierence, 
Forward, estimated in 1974 that sawlog availability in the Dungog region 
would decline 75% (135,]00m3) in the 25 years between 1975 and 2030. (Forward 



Panel Report 2, p.50)... It is clear from the Plan that a hiatus is expected 
in sawlog supply from the area and the Forestry Commission figures show sawlog 
availability will decline to almost nothing by 2023. 

"The volume of timber available from Chichester forests was re-assessed in 
1975/76 and it was determined that the sustained yield quota for sawlogs was 
15,800m3 net per annum. (Plan, p.25). From 1975 to 1980 the Commission allowed 
sawlog yields to increase 45%, in full knowledge that the quota was 36% above 
sustained yield levels, and ex-quota cut was 28% on top of this irresponsibly 
high quota. The Plan states (p.24): 

The critical consideration, however, is that sufficient area of regrowth 
stands will NOT have reached maturity by the time the cutting cycle is 
completed about 2023/24. (My emphasis)... 

The Chichester Management Plan states (p.41): 
Harvesting of hardwood forest shall aim at the sale of ALL trees 
considered to be merchantable." 

This very heavy logging of the 90% of the hardwood forests for sawlogs amounts 
to clearfelling when integrated sawlog/pulpwood logging takes place. The Plan 
states harvesting of pulpwood may include: 

trees of any species, size or maturity encountered in timber harvesting 
operations already described in this plan, which are judged to have no 
present or potential value as sawlogs, poles or piles. (p.43). (Paul 

Scobie 1982.) 

Scobie in 1982 saw that 
"The clear intention of the NSW Forestry Commission is to develop an integrated 
sawlog/pulpwood operation in this area, as stated on page 20: 

The virgin forest areas of the Chichester Management Area contain a 
significant component of overmature, highly defective stems which are 
totally unsuitable for sawmilling purposes. Following logging much of 
this material is currently wasted in silvicultural practices such as 
culling and clearing and consequently would be available profitably 
to help support a woodchip project without prejudicing sawmill 
industry committments.. 

These logging practices are so intensive that forest values other than wood 
production receive only token consideration." (Paul Scobie, 1982) 

And indeed integrated logging was introduced in 1983/84, and the 
following year "saw full integration of sawlog and pulpwood operations being 
achieved" (Annual Report). Sales of pulpwood, chiefly to Sawmiller's Exports 
P/L, totalled over 800,000 tonnes during 1983/84 to 1987/88. 

The move to integrated sawlog/pulpwood harvesting in Chichester has 
brought an acceleration of the loss of oldgrowth forest and a significant 
increase in environmental impact. 

Yield analysis of completed compartments shows that between 1976 and 1983 
9,604 m3 was cut from 5 recut compartments and 49,065 in3 from 11 virgin 
compartments. In 1983/84 23,258 m3 of the year's total of 24,337 m3 of quota 
sawlogs were cut from 298 ha of virgin forests. More recent Management Reports 
do not give proportions of recut to virgin compartments logged. 

The Annual Report for 1982/83 stated that: 
" Previous Management reports have expressed some concern with the 1980 Plan's 
requirement to maintan a suitable overall mix of virgin and previously logged 
areas. The 1975/76 assessment recognised a resource of 110,000m3 gross of 
previously logged areas generally available for relogging. The 1982 assessment 
estimated there was 25,000m3 of this resource available at the commencement of 



1982/83." 

In that year (1982/83) 52% of the of the area logged was virgin t'orest, 
yielding 16911rn3 net from 217 ha as against 4460m3 net from 200 ha of 
previously logged forest. 

Throughout the eighties the sawlog quota remained at about double the 
sustainable figure, so that by 1988 assessed yield indicated that "if the 
balance is to last until 2039, quota would be 5,818m3 per annum from 1990, 
i.e. 27.1% of current quota" (Annual Report). As the District Forester said in 
his bitter Report for 1986/87, "the future holds no ray of hope". Nevertheless 
the quota remained unchanged for 1988/89. Instead of reducing quotas, various 
proposals including taking supplies from neighbouring Gloucester & Mount Royal 
Management Areas, even more intensive integrated logging, and greater 
concentration of logging in virgin areas, were considered. 

Despite continued high volumes and increases of 44 - 48% in royalties in 
1983/84, the Management Area lost $717,909 for the four-year period 1982/83 to 
1985/86, the only period for which this writer has figures - an average of 
about $180,000 per annum. (This net loss figure does not include the asset 
write-off resulting from the Rainforest Decision). 

The Chichester Management Plan was due for revision in 1985, extended to 
1988, and the new Plan has still not been published. 

GLOUCESTER MANAGEMENT AREA. 

A similar situation has existed in Gloucester M.A., which includes 
Barrington Tops and Stewarts Brook State Forests. Net  average sawlog 
production between 1977 and 1984 was 28,884 cubic metres per annum, whereas 
the sustainable yield figure is 10,000 cubic metres. In addition to this there 
was a further average net ex-quota cut of 8,566 cubic metres per annum. Thus 
sawlog production from the M.A. has been many times the sustainable yield. The 
Management Plan (1984) states that "Sustainable yield could not be expected to 
be available until towarls the end of next century (2070-2090). (p.4:) 

The Forestry Commission admits that harvesting at this level 2an only 
continue until 2005, but the current Gloucester Management Plan (1984) makes 
no definite plans to reduce production to a sustainable level, and yields were 
not significantly reduced until 1990/91, and remain well above the sustainable 
level. 

The Commission has continued a policy of grossly unsustainable logging in 
this Management Area. In 1986/87 quota sawlog yield was 22,838 cubic metres 
net; in that year Allen Taylor & Company agreed to accept a quota cut-back 
from 19,380 cubic metres to 16,000 cubic metres, with further redtctions 
planned. The Commission rejected this. In his Annual Report the District 
Forester commented: "This District is at a loss to why the offer was rejected 
by Head Office and why further opportunities (for reductions) have gone by the 
way." In 1987/88 total quota was 22,000 cubic metres, and the Annual Report 
for the year states that "In order to achieve a yield towards sustainable 
(10,000 cubic metres p.a. net) annual quotas will need to be reduced 
substantially from 1989 Dnwards. This fact is accepted by local industry and 
it is expected the 1989 quotas will be ... 14,200 net... It can be seen that 
to eke out the remaining resource until 2020 (when regrowth will contribute 
about 50% of yield) an annual cut of about 11,300 cubic metres is required 
from 1989 onward." 

Despite this, current figures from the Gloucester Office indica:e that 
approximately 24,500 cubic metres of sawlogs and about 20,000 cubic metres of 



oLher logs were cut last year (1991-92); the Commission says this is about  

half the previous levels (District Office pers. comm.) - although the figures 

indicate otherwise. 

Current Management Accounts for the Management Area have not been made 
available to date; the Accounts for 1986/87 and 1987/88 show losses of 
$218,000 and $172,000 respectively. The Report for 1988 says that a dramatic 
increase in Head Office overheads contributed significantly to the result. 

- Barrie Griffiths, September 1992. 

* * * 



P.C. Box 9 Singleton 2330 .4ustralia 
phone: (065) 77.3105 fax/data: (065) 77.3001 E-mail: peg: ganref 

TO: Ned, NEFA Big Scrub 
RE: Interim report on FOl Request, Newcastle Regional Office 8.7.92 & Cessnock 
District Office 10.7.92, Forestry Commission. 
Hi Ned. 
As advised in an earlier memo, previous hassles from Head Office egarding 
the 50% reduction in FOl fees were dropped and advice of this was sent from 
Head Office on Jan.17th last. In that letter Head Office advised that: 
harvesting plans were only available for 1984-91; logging history maps - 
available; fire history maps - available but incomplete; annual msnagement 
reports - available; fire plan - available; timber production statis:ics (we 
asked for "monthly and annual print-outs showing logging volumes, species 
type, mills and royalties) - available (but not information of a commercial 
nature) and various other things we asked for - available. 
I had discussed procedure with both Col Nicholson & Mike Rowland beforehand by 
phone, realising some information would be at Regional and some at District 
Office, offering to attend either office at their convenience; they said 
Regional Office would be fine; but it turned out most of information was still 
at District Office. Only Management Reports and EIS survey material was 
available at Newcastle. Nicholson said commercial information would not be 
available and I said this was unacceptable. He said he would not give details 
of roading costs or details of contractual agreements with licencaes (however 
we have copies of licence agreements obtained at the time of the injunction.) 
At Cessriock on the Friday District Forester Shaw responded likewise. -Fortr 
Steve -&haw repe&t.ed that volumes and species types were available but not 
financial information or details of Mills supplied. 
I told both Nicholson & Shaw this was unacceptable. I reminded them that the 
agreement reached as a result of the injunction included full access to 
Commission records, and that the agreement had been effected by Orde of the 
Court; I said that we required access to all material including financial 
details if we were to be able to fully assess and respond to the EIS, that the 
matter had been subject of Ombudsman and Parliamentary findings critical of 
the Commission, and that we would obtain the material by subpoena if 
necessary. All this was relayed by Shaw in phone conversations with Newcastle 
and Sydney, and in the end we were given access to timber product:on statistics 
including royalty rates and values of sales; and we accessed these for the 
period 1980 to March 1992, in the rirst intarice. I indicated we would require 
a further visit. 
I gather that hitherto denial of access to timber production statistics has 
been general policy; perhaps in other M.A. also in future this may nt be the 
case, especially if we are insistant. 
However, we still do not have revenue and expenditure for the last three years 
- the Management Reports for 1989 & 1990 state that A Financial Report will 
be provided at a later date, and the Report for 1991 makes no reference to 
revenue or expenditure - so that although we have timber sales revenue for 
these years, we do not have details of ex enditures, which will incljde legal 
costs, EIS costs, and roading coss (these'were estimated at $..57,000 in 1983, 
budgeted at $204,300 in the Report for 1986/87, and I suspect have tD date 
been well in excess of that). 
I am very keen to obtain these figures, which almost certainly will reveal 
that the proposed operations in the old growth here will show a very 
significant loss. If it proves possible to get them by pressure in the Ombudsman 
complaint/PAC recommendation implemented/consultation process, that ,ould be 
good; otherwise I'll be talking to Tim about subpoena when the time comes. 
there are no fire history maps since 1970; fire reports exist for 196 - 1991. 
The timber production statistics are confusing. I'll peg-post an interim 
analysis. I'm preparing packages for old growth mail-outs to people and 
groups\ will send dralt.  Would like to include leaflet (Quoall on ccver) with 
some packages - could you peg-post it so I can print it a bit larger? It's an 



excellent summary. Thanks, Barrie. Copy to John. 
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P.O. Box 9 Singleton 2330 Australia 
phone: (065) 77.105 fax/data: (065) 77.3001 E-mail: peg: ganref 

TO: NEFA AREA CO-ORDINATORS 
DRAFT BACKGROUND MATERIAL FOR IMPENDING MOUNT ROYAL EIS. 

(NOTE: draft. Material obtained through Freedom of Information Act is 
incomplete (Management Accounts have been withheld), some of it confusing. 
Nevertheless the general account given here is well-founded. Further 
information and comment will be available when the EIS is published - expected 
this month. More information on Chichester & Gloucester M.A.s including field 
investigations will be available soon. Meanwhile, comments/corrections 
welcome.) 

UPPER HUNTER OLD GROWTH THREATENED: 

THE DAVIS CREEK SECTION OF MOUNT ROYAL STATE FOREST 

Mount Royal Management Area comprises 6,694 hectares of the Mount Royal 
Forest, the remaining 753 hectares of which is within Chichester M.A. The 
area occupies the south-western slopes of the extremities of Barrington Tops, 
east of Muswellbrook and about 50km north of Singleton. 

Proposed logging operations in Mount Royal State Forest threaten all 
old growth forest remaining in the Management Area. Most of these ancient 
forests are in the Da'iis Creek Section, adjoining the south-western boundary 
of Barrington Tops National Park, and physically separate from the rest of the 
State Forest. A Court injunction obtained by the North-East Forest Alliance 
(NEFA) in January 1990 halted roading operations pending the preparation of 
an Environmental Impact Statement, as required by law. This EIS is now about 
to be published, and unless prevented by legal or other action, the operations 
which will destroy these forests will proceed this year. 

Almost all of this Section is previously unlogged old growth forest, which 
is very diverse, ranging from open dry scierophyll forest with casuarina 
understorey, moist dense tall hardwood forest, to Messmate-dominated secondary 
rainforest and cool temperate rainforest and pure stands of Antarctic Beech. 
The area has been submitted for inclusion in the Barrington Tops National Park 
because of its unique conservation values. Much of the area is steep, with 
unstable soils and high rainfall. No flora or fauna surveys had been conducted 
prior to the commencement of forestry roading operations; however, it was 
known that the area contains rare, endangered and vulnerable species. 

The Davis Creek Section was included in the Proposed Additions to 
Barrington Tops National Park, Submission by Conservation Groups, in December 
1982, because of its high conservation value. The Submission states: 

"The area contains a diversity of plant communities including some not 
represented or poorly represented in the (then existing) Park. Continuous pure 
stands of rainforest, cool temperate to sub-tropical are found throughout the 
area including the Big Losy/Mount Cockrow-Davis Creek/Faibrook area.... The 
cool temperate Antarctic Beech forests within this section are more diverse 
than the higher altitude Beech forests within the Park. Those at the low 
altitude of 900m (such as those within the Davis Creek Section - ed) are of 
particular scientific interest and are not well represented wiihin the park." 
(page 17) 

The groups involved in this Submission were the National ?arks 



Association of N.S.W., the Nature Conservation Council of N.S.W., the National 
Trust of Australia (N.S.W.), the Colong Foundation for Wilderness and the 
Newcastle Flora and Fauna Protection Society. 

Sixty per cent of the Davis Creek Section as a whole is over 20 degrees 
slope, and a significant percentage is over 30 degrees slope, the figures by 
compartments being: compartments 200, 50 per cent over 30 degrees, 201, 12 
per cent, and for compartments 202, 203 and 204 approximately 20 per cent is 
over 30 degrees slope. 

The Davis Creek/Cross Creek area is small, and the impact of these 
operations will be correspondingly massive, and lead to the destruction of the 
conservation values for which the area is so valuable. The Section contains 
endangered, rare and vulnerable species. 

FAUNA 
The avifauna of the Mt Royal area is rich and diverse. A total of 90 

species of birds have been recorded from the Mount Royal State Forest. These 
include four species of owl, four species of pigeon, four species of cockatoo 
including the Glossy Black Cockatoo, eight species of honeyeaters, the 
Peregrine Falcon, Rose Robin and Ground Thrush. Species at the extremity of 
their distribution include the Noisy Pitta, Regent Bowerbird (soutern limit) 
and the Pilot Bird (northern limit). Most of the rainforest gullies in the 
area support pairs of Powerful Owls, according to the E.I.S. Survey. 

Species richness of large arboreal marsupials is high, with Greater 
Gliders the most abundant (total count 133). Other species detected are 
Ringtail Possum, Yellw-bellied and Sugar Gliders (total count 58) Brushtail 
Possum, Mountain Brushtail Possum, and Koala (6 occurrences). Small arboreal 
mammals include Brush-tailed Phascogale, Brown Antechinus, Sugar Glider, Bush 
Rat and Fawn-footed Melomys. Macropods include Red-necked Pademelon and Red-
necked Wallaby (both extremely abundant), Parma Wallaby, Eastern Grey 
Kangaroo, Common Wallaroo, Swamp Wallaby, Long-Nosed Potoroo and Rufous 
Bettong. Other species include Echidna, Spotted-tailed Quoll, Northern Brown 
Bandicoot, Long-Nosed Bandicoot, Common Wombat, Dusky Antechinus, Common 
Dunnart, Swamp Rat and Hastings River Mouse; seven species of frogs, twenty 
species of reptiles including Diamond Python. There are also reports of 
sightings of the Eastern Quoll, but this species has not been confirmed in 
formal surveys. 

The Report of the Fauna Survey, part of the E.I.S., has just been 
obtained. The general conclusion that fauna would not be significantly 
affected by logging operations is contradicted by the evidence presented, as 
shown by the attached graph of data in Section 4.3 of the Report. 

"Of particular concern is the scarcity of old-growth dry sclerophyll forests. 
The Davis Creek Section of Mount Royal State Forest (compartments 200-204) 
appears to be one of the most significant old-growth dry sclerophyll forests 
remaining in northern NSW... I have no doubt that the Davis Creek Section is 
of immense environmental significance for its old-growth eucalypt forests, 
untouched cool-temperate rainforests, Messmate dominated secondary 
rainforests, swamps and soaks, diverse fauna and for numerous other reasons. 

- Dailan Pugh, NEFA 

DEGRADATION OF THE FOREST ENVIRONMENT 

The Mount Royal State Forest has been subjected to gross mismanagement by 
the Forestry Commission in past decades. The Commission's own regulations and 
guidelines require that harvesting yield from forests shall be "adjusted to 
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the sustainable capacity of the forest" and operations shall minimise damage 
to the forest environment; that filter strips along watercourses and sensitive 
exclusion areas shall be observed and erosion mitgation measures implemented; 
that the forest resource be studied and inventoried for its values and 
characteristics and operations conducted in such manner as to "recain the 
range of forest types and their ecological viability" and to "maintain a 
diverse habitat for viable populations of indigenous wildlife", and to 
"maintain any significant or rare ecological, floral, faunal or other 
scientific values"; to "retain trees of value for wildlife habita:" and 
establish reserves to conserve representative samples of flora and plots to 
monitor growth rates; to adopt measures to "minimise the loss cf forest 
values resulting from wildfire" and "conserve catchment values", and to 
monitor harvesting operations and market forest products to "maxijnise 
financial return to the State" and ensure "harvesting for the highest economic 
use"; and to "retain a scenic forest environment". Rainforests are to be 
conserved, harvesting being restricted to "mature trees for specialty use, 
at an intensity low enough to maintain canopy and rainforest structure 
and composition". (Quotes are from the Mount Royal Management Plan 1988). The 
Commission is also required to maintain regular records, such as harvesting 
plans and logging history maps, compartment history maps, fire plans, 
management plans, annual management and financial reports. 

In all these respects the Commission has failed to fulfill its 
obligations in its management of public forests in the Mount Rcyal area, as in 
most other management areas. 

Prior to legal action by NEFA in 1990 to compel the Commission :o comply 
with the law regarding preparation of an Environmental Impact Etatement, the 
Commission had not surveyed the flora and fauna of Mount Royal State Forest, 
assessed habitat requirements, or displayed any regard for forest values other 
than timber resources. There are no forest preservation reserves in :he M.A. 
There were no fauna cr flora inventories apart from the Commission's 
classification of broad forest types; consequently knowledge of the forest 
environment being suljected to such massive impacts was scant. Operations 
proceeded without regard for known likely effects of overcutting on wildlife 
habitat, species composition and diversity, soil compaction, erosion, 
turbidity and sedimentation of streams, soil structure, nutrient levels and 
temperature. Prescriptions such as 20 metre filter strips (within which 
selective logging is permitted), erosion mitigation measures, retention of 
habitat trees and "5C% canopy retention" were applied, if at all, without 
assessment of their effectiveness and despite criticism by experts. Often even 
these inadequate prescriptions were ignored and supervision of operations was 
minimal or non-existent. Areas of rainforest were destroyed by roading, 
logging and burning to be replaced by regeneration of commercially favoured 
species. The forest has been subjected to decades of grazing and frequent 
burning with no assessment of the effects of these practices. 

All these abuses are a matter of public record and the subject of 
trenchant criticism in court judgements, parliamentary inquiries, expert 
studies and the media, as features of Forestry Commission practice tiroughout 
the State. Such practice makes nonsense of dishonest guidelines and objectives 
in management plans which profess commitment to sustainable capacity, 
ecological viability, species diversity, erosion mitigation, arid so on. 

OVERCUTTING, WASTE, INEFFICIENCY 

Harvesting yields from the Management Area (MA) during the thirty-year 
period from 1950 to 1980 averaged 50,000 cubic metres per decade - 5000 
annually. In January 1985 the quota mill closed down, and by 1988 annual yield 
had fallen to 4 cubic metres (of fencing)! As a result of this massive rate 
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of overcutting over three decades, Commission operations for the period 1982 
to 1988 showed a loss, despite considerable subsidies from the public purse. 
Financial records for the period 1988 to 1992 have not yet been made 
available, but would show a significant loss, without including the value of 
subsidies. 

Records and monitoring of operations in the M.A. have been woefully 
inadequate or non-existent over these decades. There was no Management Plan in 
existence over the period when most harvesting took place (the first draft was 
prepared in 1984, and the Plan was not finalised until 1988), supervision and 
monitoring were inadequate, records were lamentable. A perusal of annual 
management reports for the eighties reveals continuing deficiencies. Commenting 
on the lack of harvesting plans and controls, the report for 1985-86 states: 
"The Mount Royal Management Area is a difficult area to afford adequate 
supervision considering its distant location within the district. When new 
parcel sales begin a formalised system of working will include harvesting 
plans being split into 'sectors', with contractors requiring the supervising 
foreman's- approval before shifting into a new sector. Foremen now fill out a 
standard checklist every time they visit a bush operation". Progress indeed! 

The same Report states that: 
"Compartment histories have not been adequately maintained. Permanent Growth 
Plots have suffered as a result of staff transfers. No measuring or 
maintenance in established PGPs took place in 1983-4 or 1984-5. During 1985-6 
no measuring or maintenance or establishment of PGPs occurred. Priority has 
been given to Cessnock M.A." 
Reports for 1986-87 and 1987-88, 88-89, 89-90 repeat that compartment histories 
have not been maintained and no work done on Permanent Growth Plots. Despite 
very little activity in the M.A. the Report for 1988-89 says of growth 
information: "Lack of time and resources prevented any work being undertaken". 

The Reports for the past three financial years (dated in August, August 
and January the following year respectively) state that "a financial report 
will be provided at a later date". 

It is evident from comments in the annual Management Reports that 
finalising estimates and allocations of the Davis Creek resource was a major 
cause of the inordinate delay in finalising the Management Plan after some 6 
years or more of prevarication. For example, the Report for 1986-87 says: 
"Management Plan preparation: The first draft was submitted in December 1984. 
Since that time there has been much deliberation over the uncommitted 
resource. At present further work on this preparation has been postponed until 
resource allocation has been decided." It would also seem that lack of 
adequate harvesting supervision for the remaining uncommitted quota quality 
timber meant that operations were suspended. The only sales in the M.A. for 
1986-87 were parcel sales to a licencee of 316 cubic metres over a three-week 
period. The Annual Report commented: "Although further sales could have been 
negotiated, the proportion of quota quality timber and the low level of 
supervision that could be afforded meant that operations could not continue." 

In other words, there were no quota allocations in the Management Area 
after the quota mill, Maitland Timber and Hardware, informed the Commission in 
May 1984 that they required no more logs. Evidently the Commission was unable 
to sell the tender until 1989 when two licencees took quotas for the old 
growth. Between May 1984 and December 1989 only parcel sales were made. Parcel 
sales are sales of timber at a flat rate per cubic metre gross regardless of 
species or size. This method is especially uneconomic for class one quality 
sawlogs harvested without adequate supervision. 

NO MORE LOGS 
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The Management Plan says that: 
"In the 47 years to 1988 total production has been 200,000 cubic metres net 
including 190,000 of hardwood sawlogs, at an average rate of 4,266 cubic 
metres net per annum including 4,035 cubic metres hardwood sawlogs." 
In the 30 years from 1950 to 1980 total production was 150,000 cubic metres, 
and in the sixties annual production averaged 5,700 cubic metres. The result 
of this overcutting is that the only mature sawlogs available for ha:vesting 
in the M.A. until about year 2040 are in the 654 hectares (net productive 
area*) of old growth currently in dispute, of which 532 ha are in the Davis 
Creek Section. This is all the old growth remaining in the M.A., and at the 
conclusion of the proposed cutting cycle in the old growth, about year 2002, 
there will be no mature sawlogs until 2040. It is obvious then that harvesting 
has been well above sustainable levels. 

The position is even worse, however, since there is a shortfall in 
availability even of small sawlogs from thinning, as the Management Plan 
explains: 
"There are no appreciable quantities of advanced regrowth trees now in the 40-
100cm dbhob size ranges. Regeneration stands of sizes generally well below 
40cm dbhob are present on some 940 ha logged and culled since 1963 and could 
not be expected to develop sufficiently to sustain a commercial thinning for 
small sawlogs for at least 10 years, i.e. until about year 2000. A further 
1,400 ha has been completely logged and regeneration is well-developed, but at 
least 20 years away from development to a sufficient size to sustain 
commercial thinning for small sawlogs, assuming average tree increment to be 
less than 2cm dbhob per year, i.e. not available until about year 2010. A 
further 40 years is expected to be required for these stands to reach 
harvestable maturity for mature sawlogs, i.e. years 2040 (940 ha) and 2050 
(1,400 ha)." 

The Management Plan then looks at the longer term prospects and estimates 
that after this period of shortage to year 2040, the 4,400 ha available for 
long-term production should "give a sustained yield of quota sawlogs of 
something in the order of 2,000 to 2,500 cubic metres per annum." This is 
based, as with other estimates in the Plan, on yield figures obtained in 
Chichester Management Area - in this case, 0.5 cubic metres net quota sawlog 
volume per productive hectare per year. 

CHICHESTER MANAGEMENT AREA 

Yield estimates, harvesting plans and silvicultural practices used in 
the Mt Royal M.A. are based on integrated sawlog/pulpwood logging operations 
carried out in the neighbouring Chichester area, where overcutting over past 
decades has been most severe. 

In a 1982 Report on the Chichester Management Plan, Paul Scobie wrote: 

"The Dungog region has been, and is being, heavily overcut with a serious 
decline in sawlog availability. The Timber Industry's own planning conference, 
Forward, estimated in 1974 that sawlog availability in the Dungog region 
would decline 75% (135,000m3) in the 25 years between 1975 and 2000. (Forward 
Panel Report 2, p.50)... It is clear from the Plan that a hiatis is expected 
in sawlog supply from the area and the Forestry Commission figures show sawlog 
availability will decline to almost nothing by 2023... 

"The volume of timber available from Chichester forests was re-assessed in 
1975/76 and it was determined that the sustained yield quota fDr sawlogs was 
15,500m3 net per annum. (Plan, p.25). From 1975 to 1980 the Conmission allowed 
sawlog yields to increase 45%, in full knowledge that the quota was 36% above 
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sustained yield levels, and ex-quota cut was 28% on top of this irresponsibly 
high quota. The Plan states (p.24): 

The critical consideration, however, is that sufficient area of regrowth 
stands will NOT have reached maturity by the time the cutting cycle is 
completed about 2023/24. (My emphasis)... 

The Chichester Management Plan states (p.41): 
Harvesting of hardwood forest shall aim at the sale of ALL trees 
considered to be merchantable." 

This very heavy logging of the 90% of the hardwood forests for sawlogs amounts 
to clearfelling when integrated sawlog/pulpwood logging takes place. The Plan 
states harvesting of pulpwood may include: 

trees of any species, size or maturity encountered in timber harvesting 
operations already described in this plan, which are judged to have no 
present or potential value as sawlogs, poles or piles. (p.43). 

The clear intention of the NSW Forestry Commission is to develop an integrated 
sawlog/pulpwood operation in this area, as stated on page 20: 

The virgin forest areas of the Chichester Management Area contain a 
significant component of overmature, highly defective stems which are 
totally unsuitable for sawmilling purposes. Following logging much of 
this material is currently wasted in silvicultural practices such as 
culling and clearing and consequently would be available profitably 
to help support a woodchip project without prejudicing sawmill 
industry committments.. 

These logging practices are so intensive that forest values other than wood 
production receive only token consideration." (Paul Scobie, 1982) 

These practices have continued to the present in all Hunter Region 
Management Areas. 

GLOUCESTER MANAGEMENT AREA. 

A similar situation has existed in Gloucester M.A., which includes 
Barrington Tops and Stewarts Brook State Forests. Net  average sawlog 
production between 1977 and 1984 was 28,884 cubic metres per annum, whereas 
the sustainable yield figure is 10,000 cubic metres. In addition to this there 
was a further average net ex-quota cut of 8,566 cubic metres per annum. Thus 
sawlog production from the M.A. has been many times the sustainable yield. The 
Management Plan (1984) states that "Sustainable yield could not be expected to 
be available until towards the end of next century (2070-2090). (p.41) 

The Forestry Commission admits that harvesting at this level can only 
continue until 2005, but the current Gloucester Management Plan (1984) makes 
no definite plans to reduce production to a sustainable level, and yields were 
not significantly reduced until 1990/91, and remain well above the sustainable 
level. 

The Commission has continued a policy of grossly unsustainable logging in 
this Management Area. In 1986/87 quota sawlog yield was 22,838 cubic metres 
net; in that year Allen Taylor & Company agreed to accept a quota cut-back 
from 19,380 cubic metres to 16,000 cubic metres, with further reductions 
planned. The Commission rejected this. In his Annual Report the District 
Forester commented: "This District is at a loss to why the offer was rejected 
by Head Office and why further opportunities (for reductions) have gone by the 
way." In 1987/88 total quota was 22,000 cubic metres, and the Annual Report 
for the year states that "In order to achieve a yield towards sustainable 
(10,000 cubic metres p.a. net) annual quotas will need to be reduced 
substantially from 1989 onward. This fact is accepted by local industry and 
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it is expected the 1939 quotas will be ... 14,200 net... It can be seen that 
to eke out the remaining resource until 2020 (when regrowth will contribute 
about 50% of yield) an annual cut of about 11,300 cubic metres is required 
from 1989 onward." 

Despite this, current figures from the Gloucester Office indicate that 
approximately 24,500 cubic metres of sawlogs and about 20,000 cubic metres of 
other logs were cut last year (1991-92); the Commission says this is about 
half the previous levels. 

Current Management Accounts for the Management Area have not been made 
available to date; the Accounts for 1986/87 and 1987/88 show losses of 
$218,000 and $172,000 respectively. The Report for 1988 says that a dramatic 
increase in Head Office overheads contributed significantly to the result. 

VIRTUAL CLEARFELLING 

The Chichester Management Plan, published in 1980 and due to be revised 
in 1985, has still not been replaced. The 1988 Mt Royal Plan is more moderate 
in language, but the basic harvesting policy and silvicultural practice is the 
same. 

The Mt Royal Plan states, with regard to the projected sustained yield of 
2000 - 2500 per year from year 2040: 

"To achieve such a level of yield, adequate regeneration to ensure a final 
stocking of at least 125 stems/ha of commercial tree species wculd be required 
on the 2050 hectares yet to be harvested or relogged in the current cutting 
cycle. The intensity of this harvesting should be sufficient to achieve the 
required level of regeneration without further silvicultural treatment." 
"The harvesting and silvicultural treatments involved in the utilisation of 
the remaining old growth resource will establish the stand conditions 
necessary for optimum forest growth over most of the remainder of the 
productive area." 

Licence agreements with two timber companies for the old growth 
resource, obtained by NEFA at the time of the injunction hearing, provide for 
2250 m/3 gross class 1 logs each for the first year of the cycle :at $40.20 
per cubic metre), and there is no specified limit on the quantity of class 2 
logs (at $8.60). The total of 4,500m3 (class one logs only) per year is about 
double the volume given elsewhere in the Plan as a sustainable figure (see 
above). 

UNDECLARED WAR ON RAINFOREST 

"Sydney Blue Gum, Tallowood and Silvertop Stringybark forests (types 46,47 and 
168) all have associated rainforest flora. The Chichester Plan describes these 
moist forests as having 'a high rainforest element', or as 'a wet scierophyll 
forest with an understorey verging on rainforest'. These types make up 58% of 
the total (Chichester) forest, and in logging these areas the Management Plan 
states that 90% will be logged. The remaining 10% includes 'inaccessable 
areas, filter strips, preserved areas etc'. Therefore, very little of the 
poorly conserved moist hardwood with its associated rainforest will remain 
unlogged." (Paul Scobie, 1982). 

Much of the remaining rainforest in the Hunter region consists of ribbons 
and pockets associated with streams, and is very vulnerable to damage and 
disturbance from roacing and harvesting of hardwoods growing near their edge. 
Subsequent managemen., especi.11y the use of fire, exacerbates the damage. 
There are numerous examples of damage and dieback of rainforest in these 

7 



forests. 

The once-widespread misconception that rainforest logging no longer 
occurs in NSW persists in the minds of some people. Even the Mt Royal Plan, 
drafted to take account of the sensitivity of the issue, states that: 
"Harvesting within rainforest stands will be restricted to: 
- the salvage of dead or dying trees, or of trees damaged or likely to be 
damaged by forest operations. 
- very selective harvesting of mature trees for specialty use, at an intensity 
low enough to maintain canopy and rainforest structure and composition." 

Although the policy is not to otherwise log what little rainforest remains in 
Mt Royal State Forest, the reality of Commission practice is management 
directed towards the destruction of rainforest. In the case of Chichester, the 
war on rainforest is an openly declared war. The Chichester Plan states: 

"During the late 1950's and early 1960's there was a period when fire was 
almost completely excluded from sections of the Management Area. The reduced 
fire occurrence in these sections was obviously a major factor in promoting 
development of mesic understorey and generally inhibiting the development of 
regeneration of eucalypts and related hardwoods.... 
Occurence of even a light fire, repeated at long intervals of years may be 
sufficient to kill most rainforest elements and subject to the presence of 
canopy openings of sufficient size, would favour regeneration of moist 
eucalypts and associated wet sclerophyll species... Broad area hazard 
reduction burning and pre-logging and post-logging burning not only provide 
fuel-reduced buffer zones as a fire protection measure, but heavily favour the 
wet sclerophyll types and grass cover against the INVASION by rainforest 
elements." (My emphasis) 

Here the war on this intrusive invader is explicit. However, management 
practice in Mt Royal has also been clearly directed towards replacing 
rainforest elements with commercial hardwood species. Canopies are opened by 
roading and, and regular burning completes the decimation of rainforest 
elements. Of even greater significance for remaining rainforest elements in 
the old growth areas in Mt Royal forests, is the fact that the Commission's 
definition of "rainforest" excludes secondary rainforest containing eucalypts. 
Consequently the majestic ancient Messmates towering over beautiful cool 
temperate rainforest near the head of Cross Creek, below Mt Cockrow in the 
Davis Creek Section, adjacent to stands of Antarctic Beech, are to be roaded 
and logged under the proposed harvesting plan. Many other significant remnant 
rainforest areas are similarly threatened, such as Whispering Gully and the 
Upper Paterson River. These areas are included in the proposed Barrington 
Wilderness. 

In the light of all this, the licence agreements and harvesting plans 
for the proposed operations in the remaining Mt Royal old growth are alarming. 
It is evident that the intensity of the operations in terms of removals of 
some 40-45,000 cubic metres of mature class one sawlogs and maximum removal of 
class 2 logs from the Davis Creek Section together with maximum ground 
disturbance and both top disposal and broadscale burning, will amount to 
trashing the Section in an integrated sawlog/pulpiog operation for maximum 
yield and regeneration towards 125 stems per ha in one cutting cycle without 
further "silvicultural treatment". There is no pretence of a change to 
sustainable harvesting. 

TAXPAYERS PAY FOR OLD GROWTH LOGGING 

An Environmental Review prepared in 1983 for proposed operations in Davis 
Creek Section estimates a net gain of S89,000 to the Commission. Amendments in 



1988 estimate the gain at $128,000. A number of factors suggest that the 
operations, if allowed to proceed, may result in a significant loss: 

* the above estimates do not include legal costs to date and fcr any 
forthcoming action brought by NEFA; 
* costs of the E.I.S. are not included; 
* there is substantial evidence that Commission estimates of available timber 
and yields are based Dn inadequate data and are highly unrelialle; 
* even if legal action and political pressure fail to prevent the operations, 
it is most unlikely that operations based on yield estimates derived from the 
gross overcutting - virtual clearfelling - operations in the Chichester 
Management Area would be permitted to proceed without drastic reductions in 
yield volumes; 
* the proposed operations are clearly in breach of the Management Plan; a 
revision of operations in accordance with Plan provisions would make the 
operations even less viable economically than they are already; 
* it is very likely the final roading costs will be higher than the $160,000 
original estimate (later revised to $210,000). 
* it may be that the Commission has incurred other costs as a result of 
entering into a contract with licencees for operations found to be illegal in 
the Land and Environment Court. 
* given the above, an estimated net gain of around $12-15,000 per annum 
doesn't leave much margin for error. 

The Commission rDutinely overcut native forests in operations showing a 
net financial loss. Currently whilst the Commission talks about "ecological 
sustainability" and a "sustainable yield strategy", forests are still being 
cut at grossly unsustainable levels, and at a loss. The policy seems to be to 
keep quotas high and 2ut the old growth as fast as possible, and then reduce 
quotas towards more sustainable levels from the regrowth. In the Walcha-Nundle 
Management Area, for example, sawlog quotas were set at 52,000 cubic metres 
per annum, which was expected to exhaust the forests of millable wood by 1991, 
after which it would not be until year 2030 or 2040 that viable annual yields 
would again be available. A sustainable yield was considered to be 12,300 
cubic metres per annum, possibly rising to 25,000 cubic metres over time. All 
Commission estimates are based on logging all remaining old growth, including 
those now subject to a morotorium pending an EIS a well as those currently 
being trashed while EISs are carried out. Last year (1990/91) the Walcha - 
Nundle Management Area lost $11,500 on its eucalypt operations and $228,100 on 
its pine plantations. 

These figures, of course, are the Commission's figures which ignore the 
substantial subsidies which, after what is absorbed in waste and inefficiency, 
the Commission passes on to the industry. The NSW Parliamentary Accounts 
Committee reported that the industry benefits from public subsidies amounting 
to $16 million annually. The total figure is likely to be much higher. In 
addition, construction of roads and bridges for timber harvesting costs the 
taxpayer $12 million annualily. 

However, it would seem that even on the Commission's estimates and 
ignoring subsidies, if Davis Creek is logged it would be at significant cost to 
the taxpayer; and the real financial cost would be even greater. 

But the greatest, and irreplaceable cost would be the loss of the last 
remaining old growth in the Mount Royal State Forest. 

- Barrie Griffiths, August 5th 1992 
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------------------- In early 1991 the NSW Forest Commission conducted a Fauna Survey in 
the M Royal State Forest. The consultants conclude that there it 
no difference in habitat value between logged and unlogged forest. 
In the graph above each left-hand column represents the number of 
small native animals found in the study in unlogged forest. The 
right-hand column is the population of the same animal that they 
found in forest that had been logged 20 or more years ago. 

Data from Forest Commission of N.S.W. 
"Mt. loyal Management Area Fauna Survey - June 1991" s4.3 
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NORTH-EAST FOREST ALLIANCE 	 GREEN ALLIANCE NETWORK 
HUNTER REGION 	 FAL BROOK WILDLIFE REFUGE 

P.O. Box 9 Singleton 2330 Australia 
phone: (065) 77.3105 fax/data: (065) 77.3001 E-mail: peg: ganref 

Hello Tim, and best wishes. 

The contrast between your world in chambers and that of Kempsey fa'mers & 
loggers may indeed warrant consideration for a environmental bravery medal, 
were it not that you are formidable enough in any company! 

I have been assembling material in preparation for the Mount Royal E.I.S., 
which I believe will be published/exhibited some time close to September 1st. 
Apparently the latest holdup was because Head Office Wildife Assessment people 
wanted the F.I.S.s to be re-written. Dailan heard they'd had trouble with the 
consultants regarding the E.I.S. 

I have accessed information from Newcastle Regional and Cessnock District 
Offices and next week also from Gloucester and Dungog Offices. Only by 
insistence including threatening subpoena did I obtain timber production 
statistics, and I am currently arguing similarly for access to annual 
management accounts/profit and loss accounts - the annual reports give 
operations revenue/expenditure figures but not things like interest on loan, 
Regional burden of Head Office overheads, depreciation and amortisation, 
E.I.S. and legal costs etc. In fact I do not even know Davis Creek roading 
costs, since the Mt Rcyal M.A. annual reports for the past three financial 
years haven't even got revenue/expenditure summaries - all state that "a 
financial report will be provided at a later date." 

However, I don't know whether we have subpoena power at this stage - my 
reasoning is that unrestricted access was part of an agreement given effect 
by Order of Cripps, and "until further orders" lasts at least until E.I.S. is 
determined, when cause of our action vanishes and we need to initiate further 
action to use subpoena. . * 

I want to be able to assemble precise details of gross overcutting and other 
abuses, and significant financial losses, in Mount Royal, Chichester and 
Gloucester Management Areas. 

I enclose Flora and Fauna Studies for Mount Royal, just obtained. I am sending 
copies to Harry Recher, Harry Hines, Roger Lembit and others for comment. The 
fauna report seems to me outrageous, in drawing conclusions contradicted by 
the data (see enclosed graph) from inappropriate use of sophisticated 
statistical techniques, evidence of interference by the Commission in survey 
niethodlogy and report, and by ignoring peers who have published material on 
impacts on fauna (as summarised by Dailan). 

I will be consulting Roger Lembit regarding a soils/hydrology report and 
perhaps field review of the flora study. I believe a Determination could be 
challenged on grounds of misleading E.I.S., non-compliance with Management 
Plan, continued unsustainable yields, farcical economics, unstable 
soils/catchment, impact on fauna including threatened, rare and vulnerable 
species, unique flora/floral associations, inadequate representation in the 
Park, and overall massively destructive impact of integrated sawlcg/pulplog 
operations to maximum yield within a small area of mostly steep unstable 
catchment. 

However, the E.I.S. isn't out ret, and I have more information to gather and 
analyse, before I can send a draft brief. If we have to litigate, I believe 



John may prefer not to be applicant - myself or Marg McLean would be. I will 
contact you when the EIS is out as to whether we can prevent it being 
determined. 

sincerely, 

Barrie Griffiths 
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NORTH-EAST FOREST ALLIINCE 	 GREEN ALLIANCE NETWORK 

HUNTER REGION 	 FAL BROOK WILO_IFE REFUGE 

P.C. Sax Q Singleton 2350 4us&aJfd 
phone: (065) 77.3105 fax/data: (065) 77.3001 E-mail: peg: ganref 

By fax August 13th 1992 
Mr P. Smith 

Environmental Assessnert/FOl Management Sections 

Forestry Commission of N.S.W. 

Dear Mr Smith, 
RE: FOI Access to Management Accounts/Profit & Loss Statements 

On August 6th last at Newcastle Regional Office I was den iec access to 

Management Accounts by your decision after the matter was referred to you by 

phone by a Newcastle Office employee. Approval had been given previDusly by 

Mike Rowland, Regional Planning Officer, who I believe consulted Regional 

Forester Col Nicholson in the matter. Neither Rowland nor Nicholson were in 

the offce when I called to collect the material. I had driven from hone for 

the purpose, a journey of nearly three hours. 

You told R.O. to inform me I should make separate applicati3n for this 

material, and I did so in a letter by hand on the spot, which I assume you have 

received. I reproduce that letter below, that there be no need for further 

delay in approving this request (I have added a few phrases for 

clarification): 

"We are in the process of reviewing Regional, District and where necessary 

Head Office records in relation to the Hunter Region. Information made 
available to date includes among other things Timber Production Statistics 

and Annual Management Reports including annual financial statements of revenue 

and expenditure (itemised summaries). 

However, in the case : Mt Royal M.A. Annual Reports for the past three years 

do not include financial summaries as in all previous reports, and itemised 
management accounts/profit and loss statements are not included. Accordingly 

approval was sought and obtained from Mike Rowland for access tc Management 

Accounts to date. I have travelled from Mt Royal today only to be informed 

these will not be made available without separate appplication. 

We remind the CommissiDn that full access to all records was agreed a: the 

time of the Injunction Hearing and given effect by Order of Chief 3ustice 

Cripps. We say that in order to assess and respond to the impending E.I.S. we 

need access to significant information upon which it is based and which would 

be pertinent to consideration in the Determination or subsequent Court 

Hearing, including access to Management Accounts/profit and loss statements. 

Whilst we feel that to date Col Nicholson and Mike Rowland from the Regional 

Office have been friendly and reasonable, the Commission's attitude in this 

matter could appropriatelty be subject to further complaint to the OrnDudsman. 

Hopefully, however this separate request will be fully and promptly granted 

and the general amicable tenor of relations to date with Newcastle Office not 

be further impaired by Head Offce. 

Yours faithfully, etc. 

I would add the following: 
We have submitted both generi and specific Huntet Reqion FOI ieIJsts which 

include requests for 'Annual Management Reports and "any files pertaining to 



the Management Areas, whether held in the District, Regional or Head Office. 
* I believe we can subpoena the information required if necessary, for the 
Hunter Region. 
:K Management Accounts/profit and loss statements are also missing from 
information obtained by NEFA (by Rodney Knight) in relation to Gloucester and 
Chichester M.A.s. As explained above, we require this informatIon for all M.A.s 
in the Hunter Region. 
* I asK that this request be granted y phone call today to myself and 
egion.aI Office, that I may collect the required material this Friday from 
Newcastle, and next week from Dungog and Gloucester District Offices. I will 
then phone Dungog and Gloucester to arrange a time suitable to them. 
* If this request is denied, I will refer the matter to Tim Robertson, NEFA 
counsel, for action as he may advise, and lodge formal complaint with the 
Ombudsman. 

Yours faithfully, 

Barrie Griffiths. 

Added Friday August 14th to: Tim Robertson, Dailan Pugh, Ned Ricketts. 

The upshot of phone conversations on Thursday with Head Office and Col 
Nicholson of Newcastle Office, and personal interview with Nicholson on 
Friday, is that Head Office are worried about establishing a precedent by 
granting this access, and so the application is to be treated as separate FOl 
application, and they say I should get reply within the statutory 21 days from 
August 6th. 

Tim, in the event they refuse, can we issue subpoena? 

I will send complaint to Ombusdman. 

- Barrie 
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1. IwuDDxnct 

This repDrt presents the results of a survey of selected faunal grouçs 
undertaken in Mount Royal Management Area. The Mount Royal Managenent Area 
consists of all of Mount Royal State Forest No.297 west of Mount Royal 
Range, aix*mt 45 kin north of Singleton in the Hunter Valley. 	The Area 
occupies the sou1h-tetern sloçes of the extremities of Barrington Topa. 

The survey was carried out by J.Shields, A.York, T.Brassi I. K.Bamnkin, 
W.Capaan and P.Nurphy, with suppart from regional Forestry Ccxwniss ion 
parsonnel (sea Appandix 1). Surveys of the avifauna and arhoreal marsupials 
were primarily conducted by R.Weheter of .4RM4TA Envtronmnantal Consultants. 
Surveys were conducted during the pericd 2nd January to 18th March 1991. 

The objectives were as follows: 

To compile an inventory of selected faunal groupa. 	These faunal 
groupa were determined to be those gret effected by forestry 

management practices, and those considered to be "of spec Ia I 
significance" because of conservation status and representations made 
by other Interested parties. 

To characterize the fauna particularly in relation to vegetation 
canmun it ies. 

To evaluate the conservation significance of the fauna and their 
habitats in the study area in a local and regional context. 

To assess the impact of past forestry practices on the faunal 

ccmmnunities in order to provide guidelines for future management of 
the Area. 

This rejxmrt forms part of: 

ShieldsJ., York,A. and Binns,D. (1991) flora and Fimuna Survey, 
Mt. Royal ,Manag',ent Area. ,Vei.csscie Region, i\SW. 	Forest Resources 
Series No.17. Forestry Commission of New Seuth Wales. 
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2. 111E SPJDY AREA 

2.1 Vtat1cxi Studies 

The vegetation of the Area can be broadly describej in structural terms as: 
ierophyli forest (8.47), Rainforest (157.), and non-forested areas (1%) 

(Forestry Wanission 1988). 	Of the sclerophyil forest, 667 can be 
considered to be ccxujxised of 'Moist Hardtaxxt" forest types, and 347. as 'Dry 
Hardwccd" forest types (Ft gure 1). Records suggest that timber harvesting 
began in the Carrow Brcok catduaant in the 1930's and the Fa I t3rcok 
ca tchmen t in the 1960's. tsth en tchmen t S now having been e. tens I vet y logged 
(Forestry C'cnanisslon 1988). A detailed survey of vegetation camnuni ties has 
been undertaken and is desert bed by Di nns (1991). 

2.2 PrevIous 17aLusa 5Lil, 

No ccnnprehensive fauna surveys have been conducted In the Manageeent Area. 
The Area forms the seuth-west corner of an extensive and continuous tract of 
forested country containing a diversity of habitat types. Barrington Tore 
National Park ad Joins to the north, but no systeina tic fauna survey has been 
conducted within the Park. 

A limited survey of terrestrial marinals was conducted near Mt. Royal in 1984 
(Dicksan and McXechnie 1985), prinsu-Ily to kxate ix,pulation.s of the 
Ilast i rigs River Mouse (Fsudci'nys or-a I is). 	This species was subeeuen t 1 y 
studied at the sate iccalities in January 1988 and July 1989 (Read 1988, 
1989). A similar limited survey of vertebrate fauna was conducted in the 
Davis and Cross Creek area (see iii nes 1990) over 4 days in November 1989. 
Scea data are available from Australian Museum studies in the Tügio Wildlife 
Refuge, a private prorerty iccated a few kilcnetres from Mt.Royai State 
Forest and With similar vegetation and free nearby Cii ichester and Gloucester 
Manageent Areas. 	Fauna detected in these surveys are indicated in 
Aprendices 2. 3 & 4. 
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Figure 1. Mount Royal Manageiuient Area. Pattern of Ocurrence of Broad 
Forest Type Groure (adapted from Forestry Ccetnission Manageiiwnt Plan 

I 1988). 
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Figure 2. Mount Royal Mananent Area. 	Lozation of Fauna 
Study Plots. 
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3.1 Gaera1 Survey Design 

In order 	to rietennine 	the distribution anil abundance of 	fauna within 	the 
Mount Royal 	Management 	Area. 	and 	to doctmetit 	the 	Impact of 	logging, 	t 
coaphaentary strategies 	were employed. 	In 	time 	first 	instance, 	a 	hr wd 

scale survey (Including 	literature review) 	was conducted acroas 	the wiroho 
area. 	The 	ptIre of 	this 	was 	to determine 	the 	state of 	the 	wildlife 
resource 	in general 	terms. 	Sondly, 	a 	more detailed stratified survey 
design was employed 	to determine fxpulatlou density 	In different 	forest 
types and management treatrrments. 	lime study area coaprises the ripper reaches 
of threa catdnmeinls: Carrc,a Brcck, Fat Brcok. and Davis Creek (incoqxrating 
Crmo.s Creek), and is shown In Figure 2. 

For the broad scale study, 	the eat Ire area of the three catchnments of the 
Mount Royal region was surveyed. 	Appropriate tachn irues were ut II lJ for 
the different faunal groupe with an overall aim to record otmervat Ions over 

'These the whole study area. 	are pr-amen led in tabular form and discussed. 

For the detailed phase of the study, 	the area was stratified according to 
broad forest type and 	logging Ii Istory. 	Permanent 	"plots" were establ islied 
In Rat nformst, 	Moist IIardnxx1 	(Eucalyptus) and 	Dry Hardwccd 	forest types  
(see S(:tion 2.1). 	Plots were established within unlogged areas (prImarily 
the Davis Creek catchment), and logged areas with regrowth In excess of 20 	- 

q years of age. 	Ralnforamt logging is no longer carried out in State Fbrests, 
so this was not 	a cons Iderat ion 	In 	this study. 	Thus, 	there were 	five 
categories of 	forest sampled: 	Ra I nforest, 	Moist 	hlardwcxxi, 	Dry Ilardwccxi, 

U Logged Moist hlardwrxxi and Logged Dry Iiardwcxxj. 	Fauna were surveyed using 
techniques most appropriate for each group followIng guidelines sçif led in 
York at a). 	(1991). 

The detailed survey phase was statistically analysed, 	and the results are U 
U history 

interpreted in the discuss Ion. 	In general, broad forest type and logging 
constituted class varIables, which were analyzed in terms of animal 

pDpulatlon density and species richness (sample estimates) as the dependent 
variables. 	Anal ys Is 	of 	var lance 	prcxedures, 	hoth 	parametric 	and 	non- 
parasaetric, 	were employed for arhereal marsupials, 	diurnal birds and small 
maninals. 

3.2 Study Sites I 
Tt..'en ty study "plots", reprent I ng 4 rep II ca tam of each comb I nat ion of broad 
forest type and logging hi story, were random I y I ccated within  time Managumnen t I Area. 	line 	iccation of study plots 	Is shown 	iii Figure 2. and are Identified 
as follows: 

Forest type 	 Logged 	 UnIced I 
Dry Forest 	 0,21),31),I1) 	11D,12D,130,14D 
Moist Forest 	1M,21,1,31,1, 544 	 IJM,12M,13N,14M 
Rainforest 	 1R,2R,3R,4R 

FS1RT 
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Each study "plot" consisted of a transact I I ye hundred netres long. Width 
and sub-division of each plot varied for the faunal group being sampled, 
with 5 study "paints" being established systesatically within eadi plot. In 
add I t ion, 4 SI tes (P1-4) were specifIcally lcxa ted in order to survey for 
the Hastings River Mouse Pseuckniys oralis (see 3.7 below). The vegetation 
of each fauna study plot was sampled and Is descriteij by Bluns (l'lYl). 

3.3 Av I fauna Survey 

Mt. Royal Management Area Thuna Survey 	
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3.4 Large Arboreal Mamm, and Owl Survey 

In the general survey, all roads within the Management Area were spat I Jgh ted 
from a vehicle travel II rig 5km Per hour, us lug two olservers and l(X)W 
spat! ights, Surveys began when it was ccrnpletely dark and erxied one half 
hour before sunrise. At 5km intervals taped cal Is Iran the Masked, S'xty 
and 	rful Owls were played for 5 minutes each (total of 15 minutes (ran a 
standard tape). Additionally, wlenever a heavily forested stream catchnent 
was crcesJ or "audibly" accessible (e.g. a ridge overlcyjlclug the stream), 
the owl calls were played. 

lie following configuration of study sites was used. A X)II transect was 
established as der I bed above. A b I rd count station was as tab I isl ied at 
ICX)n mark intervals along the trant and marked with flagging tape. Study 
plots are shown in Figure 2. 

All birds seen and heirtl at c'arh ttIrin rrm recorçJc for a ton minute 

periaj. The distance from the paint to the bird was estimated, and recorded 
In pre-set distance categories (0-5in, 5-lOni, 10-20n. 20-30in, 30-5Qn, and 
50in) in correspondIng columns on the data sheet. 

Graphically, the area counted rnbles the outline of a target or bull 's-
eye, with the station at the centre. Birds were recorded in each of the 
e.xpand I rig rings of the target area In the appropr late columns on the data 

sheet. All those entirely outside the target areas, but within the habitat, 
are recorded in one cal umn. ii ta for each bird Spec las is recorded on a 
separate line on the data sheet. 

The formal census was conducted from 2 January 1991 to 10 February 1991. 
Additional records for species occurrence were made from 1 March to 15 March 
1991. 

Four counts are made on each study plot on four dl I feren t days, with  the 
plots being censused from alternate ends to avoid tenpra I bias. That Is, 
if a count begins at station 1 the first day, it was started f ran station 5 
the following day. A tel ancej number of early and late counts is achieved 
In this manner. 

A running list was canpi led of the species encountered in each forest type 
and stream catchnent, outside of the formal 10 minute count per I cxl, as all 
species encountered during the census procedure may not he recorded as part 
of the formal censuses. These records are reçor ted in Appendix 2, where, 
with information from other sources, they constitute an inventory of the 
over-all avian resourte. 

In format ion recorded for each species oteerved included an accurate road 
location, distance from  the read, tree species in which the animals was 
otzserverj, DUll (dl ameter at breast height) of the tree, height of the t 

and height of the animal. Notes on foraging, reprcduct I ye conditIon, sex 
ree 

and age were recorded where Ix'esibie. 

On the survey plots, observations were made from the onset of darknasm (-1 
hour after sunset) to one half hour before sunrise 	An initIal 10 minute 
I Isten lug per icxi to detect any owls or nenmels which were calling or noving 
about on the site was conducted at the beginning of the transent. Calls of 
the Sxty Owl, Masked Owl and 1werful Owl were played from a stanciarijized 
tape througj) a lOW speaker for 15 mInutes, followed by another 10 minutes of 

mwaiting for respon. The tranet was then survrnyerj for a minimum of 45 
minutes with two oboervers us lug 100W spat lights. In other words, at least 

9 minutes were spent covering each 100 netres of the trant, If there were 
no animals seen. All animals seen within a 20un band either side of the 
transiact were counted for the purjxes of population density anal ys Is. All 
animals seen were recorded to deter-mine species richness information and 
add I t I onal explanatory data. t ta for each species recorded: tree species, 

height of parcJ, and a perpeyJ I cu lax- distance approximation freer the 
transect lire to the animal 

3.5 &rel I Arboreal Maimer 1 Survey 

In order to detect seal 1 arboreal maunnals not always adeluately detected by 

spotlighting and to quantify their use of the tree resource, 10 tree-fw,ljnted trapa were installed in each study plot. At each of the 5 "paints" within t
he plot, two 33x1()x9ca aluminirer ("Elliot") box trapa were attadad to 

brackets rrnunted approximately 2 nnstres above ground on trees representatIve 

of that forest type. Each trap was placed inside a small plastic bag to 
exclude ealstuj-e, and baited with candied honey (see Smith and Phil 1 ipa 1984) The troo 

trunk dJaui to the trap was sprayed with a honey/water  mIxture as an attractant 	Thepa were checked daily, and ro-baitud an uui 
I red. An i ma Is capturad were Iden t I fled, weighed, sexed and measi 

given a temporary marking 	 u-ed, 
to distinguish then if subeequently recaptured, and then released. Thapa were oper- r ted for 4 successIve nights di ur I ng I I ne 

weather in early March 1991, providing data for 760 trap nights in total. 
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3.6 1arge Terrestrial Mairil Survey 

The presence in the study area of large terrestrial mammals was detected 
firstly through incidental observations made whilst surveying other groups, 
secondly by systematic searches at each study plot for evidence such as 
tracks, diggings, burrows and sca ts, and thirdly by the use of cage traps 
Two 6Ox3Ox3Ocm wire cage traps were p1 ac*ad along animal runways at one 
"point" in each study plot. One trap of each pair was baited alternately 
with fish and chicken (to detect carnivorous marsupials) and the other with 
a peanut-butter/roiled oats mixture (to detect xrssuma, bandicoots and seal I 
macroçcxis). Traps were checked daily, and re-baIted as required. AnImals 

captured were identlf led, weighed, sexed and measured, given a temporary 
marking to dl st I ngu I sh them I f suisquen t I y recaptured, and then released. 
Traps were operated for 4 successive nights during fine weather In early 
March 1991, providIng data for 152 trap nights in total. 

3.7 Small Terrestrial Maimil Survey 

In keeping with the sçecific goals of this project, survey of seall 
terrestrial mammals was directed specifically towards one species, the 
iiast ings River Mouse Pseudcwys oral is, which reaches the southernmcet limit 
of its known distribution in the Mt.Royal area. 	Four sites were chosen 
which were regarded as potentially gccd habitat for this species (see King 
1984, Dlckean and MoKechnie 1985, Read 1988,1989). Twenty-fIve 33xlOx9cm 
a I urn in I urn ("Elliot") Lox traps were p1 aced a long transect lines at each si te 
and baited with a peanut butter/rolled oats mixture. Traps were checked 
daily, and re-baited as required. 	Animals captured were Identified. 

U 	weighed, se.xed and measured, given a temporary marking to distinguish them 
I f suLuen t I y recaptured, and then re I eai. Traps were opera ted for 3 
successive nights during fine weather in early March 1991, providing data 
for 3(0 trap nights in total. 

3.8 Rmpt lie & Atribian Survey 

Reptiles and amphibians (frogs) were surveyed by opportunistic hand 

I 

	

	collecting, systematic searching and pitfall trapping. Two dry (non-baited) 
pitfall traps (plastic buckets 20cm diameter x 20cm deep, with funnel 
inserts) were installed at one "paint" in each study plot. 	Traps were 
checkeddaily, and animals captured were Ident if led, given a temporary 
marking to dl st I ngu I sh them if subsequent I y recaptured, and then released. 
Traps were opera ted for 4 successive days during fine weather in early March 
1991, providIng data for 152 trap nights in total. Systematic searches were 
conducted for 30 minutes at each paint on every plot. 

I 
I 
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3.9 Survey Limitatici 

All faunal groups exhibit seasonal and diurnal patterns of abuxiance and 
activity which influence their "detection" In surveys. 	This study was 
conducted during the pericxj 2nd January to 18th March 1991, which cret)ined 
wi lii an extended drought In the region, meant that a number of groups were 
under-sampled. 

U It is likely that many frog species were remaining dormant In response to 
the dry weather coud I t loris, while the often ccx) I cond I t Ions during au tusnn at 
this altitude meant that activity periods for many reptiles was greatly 

reduced. Sun liar I y, the seasonal migrants within the Let fauna would not 
have been present and therefore rendering an extensive hat survey at this 
time impractical (reccmineiyJat ion by Greg Richards, (SIRO DIvision of 
Wildlife & Ecology). 

A major constraint of this survey was one of access as dictated by the steep 
terrain. Access to the northern sect ion of the Davis Creak catchimant was 
not feasible, however study sites selected are considered reprntative of 
the catchuent. Site 4D in the Cart-ow Brcok catchment was only surveyed for 
birds and large arhoreal mammals because of limited vehicular access. 

Ipite these limitations it is considered that the results of this survey 
represent an effective and significant sample of the fauna present. 
Realistic conclusions can therefore be drawn concerning the distribution of 
fauna and the future implications of forestry manageaent practices. 

3.10 Data Analysis 

Throughout the Resu I ts and Discuss ion sect ions of this report, Forest Type 

I refers to broad catories which incorporate Loth moisture levels 
(Dry/l*jist) and logging history (logged/unlogged). 	Forest categories 
studied are therefore: Rainforest, Moist Sclerophyl I Forest (logged & I 	unlogged), and Dry &lerophyll Forest (logged and unlogged), 

I Data are first presented in tabular form, partitioned by forest type and 
plot and/or replicate number. In order to establish the natural variability 
of the system, data for unlogged sites (rainforest, unlogged moist & dry 

I 	sclerophyll forest) are then canpared across the dIfferent forest types 

usIng One-way Analysis of Variance (ANOVA) prccedures. WI th seal I sample 

sizes there was a risk that certain conditions required by this parametrIc 

I prccedure could not be verified, in particular, the hcxTx)geneity of variance 
(all variances equivalent). 	Therefore a non-çerafletrjc analysis (the 
Kruskal-Wallis 1-way ANOVA) was also utilised, and In addition, data were 

I iog- tran.sforued to improve norma Ii ty and hcxrxgene I ty. In every case all 
prozedures produced cc*liparabje results. 

I 	 I  
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Where the ANOVA suggested that a significant difference hetween forest types 
did eXist (with u).05) 

a multiple range test (Scheufe's prcxrJj4-e) was 
implei,ted to identify which group eeans were Slgnuflcajtjy different 
(where P<0.05) 	

The significance (P) value represits the protabi Ii ty of 
obtaining this result due to chance factor-s alone (le. randrur variability in 
the systue) 	

In this study, any result with a P value of <0.05 (5.) was 
dee1 not t have cccurrj by chance and to reflect a tJ (significa 
result 	Appropria 	test statistica 	 nt) 

and their probabIlity values are rioted 
in the lest and detailed ANOVA tables provided in Appndlx 5. 

The second step was then to frEiucje logged sites Into the overall context 
for ccrnparison 	The prr -

jw-es descrfLJ alx)ve were then utilise] to 
ccepare logged and tin logged Sites acrces all forest types.  

lb I rd I y, si tes were then part I t loned accorrj in2 to logg trig history 
and forest moisture levels (moist/dry) with Rainforest excluded fri-si rhi< analyst3 	Tht,., vilabled a more detailed analysis (two-way 

ANOVA) to judge the effects of logging history and forest typa on the 
measux-ed faunal variables 	

Unless statistIcally significant interactIon 
(a=005) was shown to exist between these two var fables the inter

-act ion 
term is not displayed In the ANOVA tables and was added lo the error term in 
the analysis. 

Data from the detailed (plot-based) cc*none 	
of thesurvey were analysej 

using the SPSSX statist ice I cet-J<age (SFSSX Inc. 1988) on a VAX 1
1/785 

an 
maInfr 	

ccxnputer and the SAS statIstical package (545 Inc. 1987) running on 	
Owb.Drne 386 F. Dutails of the analytiJ Proredw-es used can 

fotjncj in Steel and Torrje (1981) and Zar (1981.). 	
be 

I 	Rainforest had the highest' number of birds per hectax-e, and dry un logged 
scierophyli forest had the lowest, with moist unloggej scierophyll forest 
nccupy I ng an in termei late txar I t ion. 	A czsnpar I son of plot means using 

I Scbeffe's prrxedure indicated that there was a significant dIfference 
Lertrai dry forest and raintorest, but that moist unloggeci scierophyil 
forest was not significantly separateri from either of the other two (Table 

I 4.1). 	'these results must he viewed cautiously, due to the lack of 
hcmx)geneity of variance in the original analysis. 	Interpretation of the 
rankings in the Kruskalj Wallis test, which indicated there was a 

I significant difference among forest types gives more reliable information on 
the reIationsi'jp among forest types. 	The rankings for dry and moist 

4. kJJCiS 

I 4.1 Avifauna Survey 

A total of 90 species of birds have been recoi-dei fr-car the Mount Roal study 

I area (see Appendix 2). A limited four day study by hInes (unpublisirel data 
1990) recorded 51 species of bIrds. Ills rnethicxjs were not recorded, but the 
data I rid ice tes an I nforina 1 search techn I qi re was used. 	Incidental species 

I are Inc I tided In the U I nes list (Dusky t&ohen, PeregrIne Falcon). 	The 
current study recorded 73 species, 64 of which were recorded on the formal 
censuses (p1 ot-based survey). Of thcsie spec I es not recorded on the formal 
censuses, six were rxxturnal birds (Pewerful Owl, &xDbxk Owl, Soty Owl, 
Masked Owl, Wh I te-throated Night Jar, Tawny Frogiw)uth), 	The PeregrIne 
Falcon recorded by Ft ines is the only species with a rarity rating In the 
NPWS Schedule 12. 

I 	Notable groupa are the p1 gecx'rs (4 species, three of which are fru i 1-eat I rig 
rain for-es t birds), c4xka toos (4 species, Inc I edt rig the oh I I gate Cnsuar I na 
feeder, the Glossy Black Ccakatco and two past species), Iioneyeaters (8 

I 	species, including the rainforest dwelling Scarlet Uoneyeater) and owls 
(four species; see Section 4.2). 

I Species at the extreiiity  of their distribution include the Noisy Pltta, 
Regent Bowerbird (9.'sithern limit) and the P1 lot Bird (northern limit). 

4.1.1 Fbpjlaticxr Analysis 

I Al Unicigj forest 

The three tin 1 oggecl forest types were ccxnparecj using analysis of variance. 

I In terms of £xrpulaticn densIty of the total bird ccimiunity, there were 
differences among forest types (F=4.56 DF=2,237 P=0.011). The result from 
this parametric analysis of variance (ANOVA) prrxeciure should he interpreted I 	cautiously due to lack of harogeneity of variance among treatments, however 
the non-parametric prcxecjures earploed (Kruskai-Wallis) revealed similar 
results (.X=23.16 n=40) P<0.001), as did ANOVA with iog-transfon 	data I 	(F=18.78 DF=2,237 

FgSTRY ca.tIsshc.I OF N.S.iI. 
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sclerophyll were very similar (104.2 and 106.3, respectively) while the 
ra Inforest rank I rig was much higher (150.8). Th Is I rid icates that rainforest 
clearly supported a higher population density of birds than the other two 
forest types. 

Table 4.1 	Fpulat ion Density of Total Bird Ccoiiiiwijty. Cnpertsn of Mean 
Values in Unlogged Forest. 

FOREST 
TYPE 

Unlogged 
Dry 

Unlogged 	Rainforest 
Moist 

MEAN' 

ODLNr 
3.7 4.3 	 5.6 

MEAN' 104.2 106.5 	130.8 
RANK 

A' = 23.16 P < 0.0)1 

Lines ircte grwp ward r,t siqoifkiotiy (rf,,t at the I.e ivoi (itipie Pang, lt - ScIrfks P-ocedure). # 	Eruii-iIj l-'ay Malysj of Vria,c, 

B/ All forest types  

The population density of the total bird caiinunity was not shown to be 
significantly different across all forest types by parametric analysis of 
variance at a=0.05 (F=2.32 DF=4,395 P=0.056). The probebility value was 
very close to a, and the result must be interpreted cautiously due to lad( 

of hcmogeneity in variance. The Kruskall Wallis test revealed a a very 
significant difference anrmg all forest types 02 =21.3 n=400 P=0.00003). No 
assumptions of the latter test were violated, and i t is a robust nsure of 
the relationship between bird population density and forest types. 
Similarly, AMJVA with log-transformed data revealed significant differenc es 
between forest types (F=4.38 DF=4,395 P=0.0013), 

A cconparin of mean values across all forest types using  Scheffe 'S 
prcoemjure revealed no difference anoig forest types, inherently, at a = 

0.05, however the results of this test must be interpreted cautiously due to 
lacj( of hcoirjgenei ty of variance in the original analysis. Inspet ion of the 
means (Table 4.2) shows rainforest and mist logged forest as the two most 

productive habitats in terms of bird population density (5.6 and 5.5 birds 
per hectare, respective I y), while dry unlogged forest and noi St unlogged 
forest were the two least productive habitats (3.7 and 4.3 birds per 

hectare, rest lye! y. Dry logged forest cxcupied a central Position in 
terms of bird productivIty (5.0 birds per hectare). Heuristically, it iajld 
appear that there are close relaticoishipe between the bird po-rmiuctivi ty of 
rainforest and noist logged forest (high) and unlogged mist and dry forest 
(low). 

FsmY tPiSiI IF N.S.V. 

Table 4.2. lbpulation insity of Total Bird Ccamiuntty. Cbuparison of Mean 
Values for all Forest Types. 

FDRFSF 
TYPE 

Unlogged 
Dry 

Unlogged 
Moist 

ixiggsi 	logged 	Rainforest 
Dry 	Moist 

MEAN' 3.7 4.3 5.0 	5.5 	5.6 
(X*JNT 

MEAN' 175.2 179.2 190.3 	209.5 	248.3 
RANK 

A' = 21.5 P = 0.0003 

* 	Lines iicte gr=ip seam not significantly different at tle 1.15 kori (Puitipi, Pang, Trot Set,11,'o Pioaun). 
N 	al-laiho i-wy Maiyo of Vorii.ce 

Insçect ion of the ranking values from the Kruskal -Wail Is prctedure agree 
with the preceding interpretation of the data. The two un logged nc I erophy II 
treatments had very similar low rankin 	(175.2 and 179.2). However, the 
prcductivity of rainforest in terms of population density was enphasizemi by 
the very high ranking (248.3), when compared to the cict ncieropbyli plot 
(logged mist sclerophyll = 209.5) 

C.' Logging Effects 

The effect of logging was imlated in a two-way analysis of variance oxxiet. 
In this analysis, only the m lerophy ii plots were considered, as there was 

no logged rainforest treatnent (rainforest logging is not carried out in the 
Mount Royal Managsnent Area). Forest type was not significant in terms of 
bird population density in this sutt of the data (F=1.16 DF=1,317 
P=0.281), while logging treaInt was (F=4.85 DF=1,317 P=0.022). The logged 
treatments of hoth dry and mist aclerophyl 1 forest had more birds per 
hectare than the unlogged treatments. 

4.1.2 Thta! Habitat Species Richness  

The total habitat species richness was estimated from the number of bird 
species recorded at each point during the formal (plot-based) census. These 
data reflect all species detected within the habitat. irrespective of 
distance from the point, and are therefore a gcxid indicator of the general 
avian diversity of the habitat (forest type) sampled. 	There were four 
counts made on each of four plots, and there were five point counts within 
each plot; each forest type was thus sub-sampled 80 times. 

1(T5TRi CMISSIOR IF 1.5.1. 
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.1 

A/ Unlogj forest 

The three un 1 ogged forest types were ana yzed with ANOVA prcxedtires. &ith 
pararretrtc and non-para,lietric tests indicated that all three unlogged forest 
types differed Significantly In species richness (F=28.45 DF2,237 P<0.001). 
Variance was hut eneous and results of these tests can he interpreted with 
cuifidence. 

A ccepar I son of plot means revealed that Rain forest had the highest mean 
number of species (10.8), dry unlogged forest the fewest (7.2), and ntalst 
unlogged forest nccupled the interuediate fxeition (8.8) (see Table 4.3). 

Table 4.3 Total habitat Bird Species Richness. Comparison of Mean Values in 
Un logged Forest. 

FORESF 
TYPE 

tin logged 
Dry 

Unlogged 	Rainforest 
MoIst 

MEAN 7.2 8.8 	10.8 

MEAN• 86.1 117.0 	158.4 
RANK 

= 44.06 P < 0.0001 

tine5 ifdicAtE 9f04p .eins not significantly djIieient it the I.IS level (*ltipie Rirqe lest - SchefI&s Ptvadure). 
# 	Eruskiiiiiik I-.ay ieiysis of Y4ile,ce 

81 All forest types 

AM)VA tests revealed significant dl fferezEes asong forest types and logging 
histories when these treetments were included In the analysis (F=17.139 
DF=4,395 P<0.0001). 	The two logged plots had the intermediate values, 
falling Letween the low numhers of species recorded on the unlogged 
Sc lerophy Ii plots and the high numters recorded on the ra inforest plots. 
All assumptions of the statistical tests were met, and these results can be 
interpreted with confidence. 

A canpar I son of plot means indicated that dry logged so I erophyi 1 (9.9 
bve- let. pat I tab 1 tat), nxit logged so lerophy II I orest (10.4 sçec I es per 
habitat) and ralnforest (10.8 species per habitat) did not differ 
signifIcantly In total habitat species richness (Table 4.4). hiniogged noist 
scleropityll and dry logged solerophyll 	supported similar nt.irnbers o 
bird species (8.8 and 9.9 respectively), while dry unlogged sclerophyll was 
separated significantly from all other groupa (7.2 species per habitat). 

- 	.. 
FSIV COMISSICH if N.S.W. 

Table 4.4. Total Bird Continuni ty HabItat Species Richness. 	Catipar I son of 
Mean Va I Lies for all Forest Types. 

FORESF 
IYPE 

Un logged 
Dry 

Un logged 
Moist 

Logged 	logged 	Ra I nforest 
Dry 	t'bist 

MEAN 
ar 

7.2 8.8 9.9 	10.4 	10.8 - 
MEAN' 128.3 177.9 217.5 	231.9 	246.7 
RK 

= 55.05 P<0.0001 

Lies indicite geep am not significantly different it the 1.05 level (nitiple R.vqe lest Stheffe's Procednre). N 	iruiii041lis i-=iy A=aiysi5 of Variate 

Ql Lagging Effects 

A to-way analysis of variance prtxedure was eeployed to examine the effects 

of logging and forest nolsture In scierophyl 1 habItats. Both factors were 
significant (forest noisture: F=22.47 DF=1,317 P=0.0)6: history: F=37.21 

DF1,317 P<0.0)0) In determining the number of bird species per habitat, 
with toist forest environjits and logged forest environments having the 
highest species richness. 

4.1.3 Bird Species Richness per Hectax-e 

Bird species richness per hectare was determined from the total species 
count within each census paint (Son radius circle). 	These data were 
analyzed to determine lccal, rather than general, species richness In each 
habitat sampled. 

Al Unicigged Forest 

Anai ysis revealed a significant difference anong forest types In tax-es of 
bird species richness per bectax-e (F=23.7 DF=2,237 Pc0.00)1). 	All 
assulupt Ions of the tests were met and results can he interpreted with 
confidence. 

Means testing separated all three unloggtei forest types (Table 4.5), with 
ra i nforest suppart ing the highest number of species per hectare (6.5), dry 
unlogged forest the least (3.8) and aoist unlogged forest cccupying a 
central lxndtion (4.4). These results suppart those of the analysis of 
species per habitat. 

fSTRr COMISSICN if M.S.W. 
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Table 4.5. Bird Species Richness per Hectare. Canper in of Mean Values In 

unlogged forest. 

FDRFSf 
TYPE 

Un logged 
Dry 

un logged 
moist 

Rainforest 
Dry 

MEAN 3.8 4.4 6.5 

MEAN' 94.1 106.5 160.9 

RANK  
,17  = 42.29 p < 0.0)01 

1ks irdicMr qrap wans not sigoifkaotiy di(kreot at tk I.OS Ir.d (61t1ple brqo Iet Scklfe't Ptocedoce) 

# 	EruskaIftII 	ooy M,115i3 of Yariiocr  

This cicea grouping may be clarified by insiectlon of the rank values 
generated In the Kruskal-WaI Its analysis. Dry unlogge-i rcieroc1iyl I had a 
very low ranking (156.2), while rainforeat had a very hipli ranking (266.8). 
The two logged sc!erophyi pi')ts had very slmiir rankings (dry = 197.9, 
moist = 206.7). Moist unioggeej forest (rank = 177.1) fail In tetwen the 
dry un logged forest and the logge I tree tnoants 

C/ Logging Effects 

A two-way analysis of variance indicateri that there was a signhfic.t effect 

for logging (F=8.73 DF=1,317 P=0.CX)3) but notfor forest moisture (F=1.55 
DF=1 .317 P=0.214), wbez toth were factors  were Inc I uded In the ntdel. 

plots. 
Logged plots had higher bird species richness per hectare than unloggeti 

I 

I 

I 

I 

I 

B! All Forest Types  

Analysis of the entire suite of forest types sampled revealed differences 
among different groupings of habitats (F=9.95 DF=4,395 Pc0.001). 	All 

assumptions of the statistical tests were met, and results can 	be 

interpreted directly. 

Rainforest and moist logged nclerophyll were shown to be similar In species 
richness per hectare (6.9 and 5.2, respectively), although moist logged 
moist forest, dry logged forest and moist unloggei forest also forieai a 

group that did not differ significantly (Table 4.6). A grouping of habitats 
that supported low numbers of species per hectare was also indicated, and 
these were dry uniog1 aclerophyl I forest, moist unlogged nclerophyl 1 and 

dry logged forest. 

Table 4.6. Bird Species Richness per Hectare. Caiipariin of Mean Values for 

all Forest Types. 

mr 
TYPE 

Unloggel 
Dry 

Unlogged 
Moist 

Logged 	Logged 	Rainforest 

Dry 	Moist 

cxur 
3.8 4.4 4.9 	5.2 	6.9 

MEAN' 156.2 177.1 197.9 	204.7 	266.8 

RK 
= 61.89 P<0.0101 

I.i,r, irocatr qrwp wara not ,iqnif,motly di11ent at the  f.IS level (Yiiltipie Ringe Test - Scl,eIfe's Pymedore). 
Tiskii-Wilis I-.uy Maiy,io of Vo,jaece 

FESTRT cissie OF N.S.M. 

4.1.6 Forest Dependent Birds 

The 	
preceding analyses invest Iga ted the nature of the (iis tr i bij t Ion, 

abundance and diversity of the total bird ccosuunity. To provide insight 
into the factors concerning  the suite of birds species that are d'9rendent on forest resources, a subset of data was analysed. 
were the: 	 Inc I tided in this group 

Brown Pigeon, King Parrot, Ground Thrush, Cicada Bird, Rcse 
Robin, Blad(-fa.-j Monarch, Rufous Fan-tail, Red-broeerj Tre=cre.=per, Scarlet 
Tloneyeater and Ci-ee 

Cat-bird Other species which are forest dwellers were 
excluded tecause: a) they are extreme I y abundant and they mask effects of 
treatment and forest type which are the subject of this pertici,ir analysis 
(for example, Brown Thot-ablil) or b) they occur In a wide variety of 
forested envirrts (city perks, garriess, reiriant bush In peddcr-j'..$) and 
similarly mask effects (for example, Yellow Robin, Spotted Pardalote). The 

suite of species chceen all have some dependence on natural forest resources 
such as tree hollows or forest interior micro-habitat 

L ta analysed were the population eat I mates from the 50m radii is circle at 

each point of the formal census. The nature of these data was not su I table 
for stancJ-rJ AM)VA testing, and they 

were subjected to the General 
LInearized Mcdels procedure usIng the SAS statistical peckage, which dee Is 
w I th unbalanced design and Ix-terogeneity of variance In a robust manner. 

Result.s indicated that there was no significant differice between all 
forest tyse (logged & un logged) w I th respect to the pope ila t ion density of 

forest deenrjent birds at the a=0.05 level of signjflcan (F=2.22 DF=6.1462 
P=0.05). However-, the probabilIty value was very close to this te'vel of 
confidence, and I t can be assumed that there are sate di rrJ?rn lb I e 
differences anong forest types and treetnents 

FtSTRT cc*,SSIgI cc N.S.W. 
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Irrsisatton of risen values (Table  4.7) reveals that rainforest supported the 
highest population density of this suite of species (0.65), and uiiiogged dry 
sclercpbyl I supported the lort (0.50) 	Logged dry scierophyl I was the 
second highest in population density (0.62) and logged moist scleropbyl I was 
the second lowest (0.52). Unlogged moist scleropiryti cccupied the central 
pition. iliese results In general support the those of the total bird 
camnunity analysis, in that the high. low and riesilan groupings rena lii 
consistent. 	There is a drange in the order of the habitats within the 
riesilan group, with moist uniogged forest srrpsxrting pro5x)rtlonateiy more 
forest speiaiist birds than forest generalists. II should he noted however 
that the rankings are ncrininal as plot risefls are not significantly different. 

Table 4.7 Population Density of Forest tpendent Birds. Ccxnparison of Mean 
Values In all Forest Typs. 

FOREST 	Unlogged 	Logged 	Un logged 	Logged 	Rainforest 
TYPE 	 Dry 	Moist 	Moist 	Dry 

MEAN 	0.50 	0.52 	0.55 	0.62 	0.65 
CDLWr 

Ur, Wicate vwp eins not signiiIcntly d;rreri.t 4t the 0.05 ieei (Nltipie Rnye Trt ScI,fl's Pcdure). 

4.1.5 BIrd Sies of Spsial Concern 

lire Glossy Black Ockatco has been put forward as a species of special 
concern, and there has been urea t ion of the Ground Thrush in this context. 
The Rcee Robin is ccrimon and wide-spread, but is a habitat specialist that 
may indicate suitable old forest interior micro-habitat. 

Glossy Black Ccdatc were recorded most frequently In dry, logged forest. 
The data presented are from the formal census prcoess in Table 4.8. During 
the course of field work for the entire project, Cicesy Black Ccxkatcce were 
observed frequently in all catcirments. 

Table 4.8 Sightings of Glossy Black Ccckatacs 

Forest Nurnbrir of Records 

Dry logged 11 
Dry Unlogged 2 
Moral L&,gvd 2 
Moist Unlogged 3 
Ralnforest 0 

.,. 	J.MUkI -.rIrvey - 	 -.----------- 	
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The Groujyj Thrush was recorried exclusively In rainfonsst plots during th
e  forma I census During ncotuna I censuses for arbDrea I marsupials and ow Is, 

this species was frequently (11 
lights. 	 rewr'dsfrom 40 visits) pirI lip in spot- 

The Rose Robin 
 occurrpA primarily In rainfo,-t andmoist llIllc.oj forests 

on the formal censuses (Table 4.9). 	It was recorried in rrnet ax-e moist unders torey througJ out 	 ns with 
In drier habitats. 	 the course of fieldwork mc I id I ng cretk I I nes  

Table 4.9 Sightings of Rcee Robins 

Forest 
Nurnirer of Records 

Dry Logged 
Dry Unlogged 	

1 Moist logged 	
1. Moist Unlogged 	
3 Rainforest 	
5 

4.2 Owls 

Ow Is were sampled 
 on the 20 ar i mon ta I sites by recording 	pon 	to 

taped calls and auditory censuses The nrethod is described in detail in the 
Arftjt-eal Marsupial Section (4.3) of this report, as the two fauna 
were sampled slmuItanec.ly. 	 groupe  

Data are Presented in Table 4.10 and represent the total numter of records 
of owls from two  cr*.rnts on four study 
treatn'rt 	 plots Within each forest type or 

I 
Table 4.

10 ()rcurrence of Owl sicecies detected in ncxturnal surveys 

OWL 

 

moist Unlogged 	1 	 2
Moist Logged 	3 	

2i 

2 
Dry c

iij 

Rainforest  

2 

Fsmy caIl OF H.S.V. 
rcsTpT CiSSI81 T N.S.W. 
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The Masked Owl was recorded in all forest types except rainforest. A pair 
was spat 11 gh ted on the Moist logged plot in Davis Creek Ca tclimen t, and a 
single bird was recorded calling from the sama scot near a logged dry plot 
In the Fal Brcok catchnent on several successive nights. Two other records 
werecA,eJ from 	 ix the general arreal meannal and owl survey (riol shuwii In Thbio) 	hotli were on Cassel 's road in lugged forest In the Fdl Brook catcle.sit 	

From simul tajiecus records it appears that there is one pair of 
Masked Ow Is in each ca tchment, a I though Carrow,  Brook Ca tohoant birds may 
have been birds in passage. 

The&oty Owl was recorded in all forest types. Al though there was only one 
record from a rainforest plot, moat of the records from scierophyl I forest 
were influenced by the presence of rainforest in nearby gullies. Plots that 

were long distances from rainforest gullies did not have Sooty Owls. An 
add I t I ona I record from 	the genera I road survey was obta I ned near the 
entrance to Mt. Royal State Forest on Cassel 's road. A single bird was 
cal led in to a logged dry forest from the ra I nforest gully be low the road. 
The isolated nature of the observations of the Sooty owl prevent papu I at ion 

estimates but it appears likely that there is more than one pair resident 
In the rainforest gullies of each Catclimaijt. 

The Fbwerful owl was recorded In all forest types, but was most caimon in 
dry unlogged forest (9 records) and noist logged forest (6 records). The lawerful owl was recorded fr-cat all catchnents Slmultanec records suggest 
that there are one pair of owls in each ca tchoan t. One lad lvi duel was 
called to within ten metres of the noist logged plot In Davis Creek 
catdi.nt. An additional record was obtained during the course of fieldwork 
from Fal Brook catchnent, where a single individual was heard Calling in 
logged dry forest near the base camp for the survey team on Casse I • s Road. 

The ib±C()k Owl was coiuon in all forest types, and by far the camtonest 
species of owl. 

I 
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4.3 Large Artxxil Manual Survey 

Seven species of large arhorea 1 mama I were detected during this survey 
(Ccrnron Ringtail Fkesum, Greater Gilder. Yellow-bellied Gilder. Sugar 

Glider, CcamxDn Brushtall }siim. Mountain l3rushtail Ptesum, and Koala). 

add I t tonal species have been recorded for this 
s area (see Appund I x 3) and 

none of these are listed in Schedule 12 of the National Parks and wildlife 

Act (1974) as endangered In NSW. 

The data described below reprnt the total sum of records for all 

individuals of all spec ies recorded during the detailed survey phase of the 

study. 	
They should be interpreted With Caution due to the varying 

detectability of artoreal marsupials in different forest types. Arbareal 
marsupials were more easily observed in forest types with more oçen 
structure (dry, logged) than In cici forests (rainforest). However, the 
comprehensive nature of this data set makes it of Interest to the overall 

analysis. 

Inspect ion of TabLe 4.11 revea is that unlogged Dry Sc lerophy ii forest had 
the highest number of detections, fat lowati by unlogged Moist ScierophY ii. 

logged Moist Scierophyll. logged Dry Scierophyil and Rainforest. 

Thbie 4.11 Total Numbers of Artoreal Marsupials Observed in all Forest 

Types. 

Survey 	
Painforest Uniogged Untagged Logged Logged 

Plots 	

Moist 	Dry 	Moist 	Dry 

plot,  count' 

	

ia 

	 0 	9 	 8 	5 	3 

	

b 	 2 	11 	 9 	 2 	3 

	

2 	a 	 3 	 6 	14 	 5 	2 

	

b 	 4 	8 	14 	 4 	 5 

	

3 	a 	 2 	8 	14 	 3 	1 

	

b 	 3 	7 	 4 	 i 	 2 

	

4 	
a 	 1 	3 	14 	iS 	3 

	

b 	 2 	3 	ii 	13 	 5 

1IYIAL 
T717  55 88 48 24 

I
. 	Plots are  the1,4 repiietm within  edt den v.riabie 

' 	Co.,nts uthe a 	e repctitio within each r,iIcite each plot s counted twicr. 

Results from toth the general survey and the detailed survey phase indicated 

that there were differences bsttn forest types and treatrreflts In the 

I 	

number of artoreal marsupials and the species richness of arhereal 

marsupials. Analyses  were perforuesi on the entire data eat cot i ectei during 

FctSmy caigia ci IL SW. 	 tciswi ctsiiSsll OF N.S.W. 
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a' All Forest Types 

A One-way Analysis of Variance revealed a significant difference (Table 
6.13) In the total number of all arboreal marsupials between forest types 
(F=9.56 DF=4,35 P<0.(X)1). 	This result should be interpreted cautiously 

however as one of the cond I t ions for the test (hcenogene I ty of variances) was 
not net. 	A non-parametric analysis (Kruskal -Wall is ANOVA) however also 
revealed a signIficant difference hetn forest types (.V=20.97 11=40 
P=0.0X003), as did ANOVA with log-transforimsi data (F'=9.78 DFv4,35 PO.C(X)l). 

Table 4.13. Mean counts of arboreal mammals In all forest types. 

FORf 
TYPE 

Rainforest 	Logged 	Logged 
Dry 	Ha 1st 

Unlogged 
1101 sI 

lin logged 
Dry 

MEAN° 2.1 	 3.0 	6.0 6.9 11.0 
(AJ(F 

MEAN' 9.4 	 13.6 	20.9 25.6 33.0 
RANK 

X2=20.97 n=40 P=0.0003 

lives indicate grnop w4ns not significantii diflerent at the O.OS level (.jItipie R..raje let - Scheffe's Prrcedure). 
N 	frvsai-$ailis l-aaay Ma15'us of Vriarc, 

Unlogged dry sc I erophy 11 forest clearly supports the highest numbers of 
arboreal marsupials (as detennined by spotlighting). 	The number of 
individuals is significantly higher than that found on rainforest, and 
logged dry so I erophy Il plots, however not sign i f I cant 1 y higher than numbers 
found on logged moist sc ierophy Ii and unlogged moist sc leropby I 1 plots. 

Mt. Royal g3nagement Area Thuma &Y 	
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the data! led survey pha. and on suiel.S of this data. 	
Results ware 

eneraiiy consistent. in tenns of both populatiLxi density and sr.*,ies 
richness, that Dry Unlogged forest types had the highest numbers of arboreal - 

marsupials. and Rainforest the lowest. Ranking within the other types and 

T5tt1mntS was variable. 

A/ Uiilcl Forest 

One-iJay Analysis of Variance revealed a significant difference (Table 4.12) 
hetn the counts of all arboreal marsupials recorded between different 

(unlogged) forest types (F=20.26 DF=2.21 P<0.0001). This result should he 
Interpreted cautiously however as one of the cond i t ions for the test 

(hceogenel ty of var lances) was not eat. 	
lbwever, the non-parametric 

analysis (Kruskal-WailiS ANOVA) also revealed a significant difference 
t.ean forest types (X2=16.08 n=24 P=0.0003), as did ANOVA with log-

tiuc,foraad data (Fw21.01 DF-2,21 Pd1 (U1). 

Table 4.12 Mean Counts of Arboreal Mamals in Unlogged Forest Types. 

F0IFSI' Rainforest 	Unlogged Unlogged 

rIPE Haist Dry 

MEAN° 
cr 

2.1 	 6.9 - 	- 11.0 - 
MEAN' 5.1 	 13.4 19.1 

RANK 
A=16.0 	n=24 P=0.0003 

ibm irdicate ip eam not sigoilicintiy dilfenent it the •.i ievei (sitIpie Ron9e let - ScIeffe's Pamè.an). 

N 	irudallailis 1-vey Milysis of Variarce 

C/ Logging Effects 

Rainforest plots supported the lowest number of 
arboreal marsupials, with 

unlogged moist so lerophy ii forest supporting (on average) 3 t I ties as many 

individuals, and un logged dry so lerophy 11 2 times as many again (on 

average). 	This may be due to high numbers of Yellow-bellied Gliders and 

Sugar Gliders detected on some of the unlogged dry solerophyi 1 plots. Most 

of these detections were by call, and came fran a considerable distance away 

from the transect lines, thus inflating lIne uunnL*as of onimalo recorded. - 

The following 'v'rtlon, which deals with population density of a known area, 

addresses this probles. 

csun caiiislei OF w.s.. 

A two-way analysis of variance Indicated that there was a significant ci f€t 
for logging (F=10.05 DF=1,28 P=0.001) but not for forest moisture (F=2.53 
DF'nl .28 P0.557) when both were factors were mc ltxied in the exiel. There 
was also a significant Interaction betsn these two factors (F=8.06 DF=1.28 
P=0. (Xe), due primarily to the large numbers of individuals recorded on 

unlogged dry sclerophyil plots (see Table 4.11). 

This suggests that logging history Is a more important influence on the 
total numbers of arboreal marsupials found than forest moisture levels. 
Unlogged forest sites have the highest numbers of large arboreal mama is. 
Irresrective of forest type (for scierophyli forests). This Is an artifact 
of the apparent reduction In the number of detected animals in logged dry 
sclerophyll forest as ccmnpared to unlogged dry sclerophyll forest. As in 
the analysis for other strata of data, the high level of detectability of 
Itaun gliders in dry habitats is likely to have biased the results. 

FcVSIRT tt*lSSIai OF X.S.W. 
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4.3.1 Ikjlatlou Dtaity of all Artzeal marsupials 

Estimates of popu l ation  density of all arboreal rremls observed on 

sptilghtiflg transects are presented in Table 6.14. 

T.sble 4.16 lk,pulation Density of Arboreal Marsupials Observed in all Forest 

Tyçes'. 

	

7 Survey 	Ra I n fories t Ungged 	Unkgged Logged 	Logged 

	

Plots 	 Moist 	Dry 	Molst 	Dry 

Y_j 

1 a 0 6 0 2 2 

b 2 3 3 0 1 

2 a 3 3 5 2 2 

b 0 3 4 1 1 

3 a 2 6 8 3 0 

b 2 6 3 1 1 

4 a 0 1 3 2 2 

2 0 0 9 0 

TUEAL ii 26 26 20 9 

• plots are the 1-4 replicates within  each clas-s vari.ble 

C,aots are the tworepetitions within each replicate - each plot was conoted toice. 

ita are the roi.hec of all arboreal marsupials coanted on a  transect 40 • nide by SOO • lorq (Pt • each side of the 

vamect livr) 

A/ 1Jnloi Fest 

A 
One-way Analysis of Variance revealed no significant difference in the 

population densIty of arboreal marsupials (as nsured by spotlighting) 

between forest types (F'-2.22 DFn2.21 P=0.136). A non-ceranetric analysis 

(Kruskal-WalliS Al-OVA) also revealed no significant difference between 
forest types (X2=5.24 n=24 P=0.073), as did ANOVA with log- trans foflnei data 

(F=1.61 DF=2,21 P=0.224). 

Un logged dry se lerophy 11 forest supported (on average) the most arboreal 

.sersupials, while rainforest supported the least (Table 4.15). 	Although 

seen va I ues are hI giser for rio I St and dry s lerophy I I forest sites,  

v.srtabjllty within sites is such that forest type dcx.es not appear to be 

nfluenc1ng total arboreal sensual density. 

ccsit wIqtlt04 CF N.S.W. 

Table 4.15 Meeis values for population densIties of arboreal marsupials In 

unlogged forest types. 

R)REST 
TYPE 

Rainforest Iiologgerl 

Dry 

lIrtloggi-NI 
Moist 

MFAN 1.4 3.3 3.3 
axiwr 

MEAN' 

RANK 

7.9 16.6 151) 

.k=5.26 n=24 P=0.073 

Lirs indicate getup seam not significantly different at the 0.05 ks-el (..rItipIe large lest - Scbettes Procedeerl. 

H 	knaskal-lLslIis l-.aay Analysis of Variance 

RI All Forest Types  

A One-way Analysis of Variance revealed no significant difference between 
forest types (F= 1.93 DF=4 35 P=0.127). This resu I t should be interpreted 
cautiously however as one of the cdltIons for the test (hcomogenelty of 
varIances) was not mat. A non-perametrlc analysis (Kruskal-Wallls AFXJVA) 
however also revealed no significant difference between forest types 
0=8.58 n=60 P=0.0726), as did Al-OVA with log-transforw1 data (17=1.54 
DF=4.35 P=0.211). 

Although sean values are higher for unlogged moist and dry selerophyll 
forest sites (Table 4.16), variability within sites Is such that forest type 
does not appear to be influencing total arboreal maninal denity. Inspection 
of the Kruskal-Wallis ranking reveals two grouçe of values. Logged plots 
and rainforest had low ranks (13-20) while the unlogged elerophyll plots 
had high ranks (26-27). 

Table 4.16 Mean values for population densities of arboreal marsupials in 
all forest types. 

FORZSF Logged 	Rainforest Logged Un logged Un logged 
TYPE Dry Moist Dry Moist 

f\l-4o  
ax 

1.1 	 1.4 2.5 3.2 3.3 

MEAN' 13.6 	15.8 20.1 26.0 26.9 
RANK 

L. 
X2=8.58 n=40 P=0.0724 

Lines indicate 9rnap seem not sinific.iotly different it the 0.05 Irs-el (Philtiple Rieqe lest Sct.(fns Prcc.Hjre). 

H 	rnshal.Oallis Irup Analysis of Yseirce 

FMTRY casoitit OF H.S.W. 
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c' Logging Effects 

aY anaIYsi of 
variance 	

ed that neither 
logging historY 

A two-w 
F16.53 F=l,29 P=0 076) 

or forest n
indicat

I5tUre (F=3.78 DF=1.29 p=0.386) 
would 

'sen to be in f I tienc i ng 
arborea l mammal deits I ty. 	0nsidering the 

ei tca I ypt 

forest habitat 	
the relativelY high numI 	of arborea l m stIp(O 	in 

all forest yp and trea 
teants 

did not all ow the rmxie I to separate ma I n 

effects at the a = 0.05 level. h
owever, logging effects we sig it 	

at 

the a 	0.1 level (p .07&) 	Th
is Indicates that there is 	

iuternc1l" 

bet° logging history 
and the dtstrR1tb0fl of 	

marsupials,with 

average) having 
hIgher çopu lat ton dens i ties 

ui logged plots (on  

Rich
ness of all Arboreal Marsupials 

4.3.2 	xles 
ma1 e1 	on 

Est i mates of 	species 	r ida 	
s 	of 	all 	arbo

real 

are presented 
in Table 4.17. 

Spotlighting trants 

MarsuPials cerved in all Forest 

Richness of Arboreal 
Table 4.17 Species 

~7'p 
moist 

plots 

AN ME plots are the I 	
repiictes ojitlo each ci15S 00(iiblC 

.Utsn each replicate - each plot 

the t 	etiti15 
015 cwntcd toice. 

Co nt 	ire 
of species rrcodcd 	i ecb tramect. 

totil r=.be Data are 

WNW 
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Table 4.18 Mean values for species richness of arboreal marsupials in 

unioggeii forest types. 

MEAN 	 1.4 	 2.4 	 3.0 

COUNr 

RANK 

lives indrcate si-map yarn rot olgoiuicantly diifeferst at the ItS Iran (Mtiple Dante Test 5cheff's Pr&ndrarr). 

ft 	trOsial$iiIjS loop AnalysiS at Vi(iaIlCn 

tV All Forest Types 

A One-way Analysis of Variance revealed a significant difference between 

forest tyI 	(F=3.46 DF=6,35 p=0.0175). A ncn-peraitetrtc analysis (Kruskal- 

Wallis AI3VA) also revealed a significant difference between forest types 

(X2=9.62 n=60 p=0.0473). as did ANOVA using log-tr 	stsfori data (Fo3.02 

DF=4,35 p=0.031). 

Rainforestagain 

supports the lowest number of species, and while taoist and 

dry sclerophyhl sites are more species rich, variabilitY within sites 

nor logging history clearly influences 
indicates that no! ther forest type  

in aclerophyl 1 forest. 	Dry unlogged 
arboreal mammal species richness  

sclerophy 11 forest was the most distinctive treatitent, supporting higher 

species numbers than any of the other plots (see Table 4.19). 

Table 4.19 Mean values for species richrS of arboreal marsupials in 

unlogged forest 

- I 	

ty. 

FOFES~Ralnforest g 	L 	Un logged 	On logg 
 

d e 

istTYPE 	D 	Moist 	Dry 
o 	

3.0 
 j.4 	1.3 	. 	/.  

MINT 

Lines irdic4te 9rrnp yarn not sipaufic.antly di(ferent at the 1.15 level (Daitipie Dante Test Schefte's Procnôaee). 

ft 	
tssistailuilis i-viny MiIyis of Vviaece 

Fci&STRY WI1il]f 
OF N.S.W. 

S 

A.f Unloid jE5t 

A One-waY AnalYsiS uf 
VarlaflcO rivealed a 	 (Fm5.72 DF 

significant difference in 
species 

rlCImnP 	of all 
arboreal mammals betWfl forest tyi 	

2.21 

p=0.0106)- A non_paratr analYsis 
(kaIMU5 

AVA) also revealed a 

signlflt 	
forest types 

(A=7.79 n=24 p.03). 
as did 

difference 

 

FN3VA using 

	

	 5f0 	data 
(F=5.22 

rts the 
lowest numbers of arboreal 

DF 2.21 Po0.0iS) 	ClearlY 

log_tr 

ra I nforest suppo 	
rnaaea 	

cUpYit 	an 
I spe les and dry 

sclerOPttYU forest 
the higJt, with taoist sclerCcYt' nc  

interusediate 1xssiticfl (Table 4.18). 

Fsm't OMISSION OF H.S.W. 
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C/ Loggifl8 Effects 
When only sclerophYt 1 forest is considered, is It apparent that unlogged 
si tea support a h gher s lea r tchn5 whereas forest n* i sture is not an 

, tmlstUre: F=1.61 DF=1.29 
impor.nnt factor (loggin 	

F=3.54 DF=1,29 p=O.026  
trends Indicated In the 

P=0.215). 	
This lends support to the general  

precoitng one factor nxxieis. 

6.3.3 Total Counts of Greater Gliders 

The total counts 
of Greater Gliders as observed 00 spotlighting transects 

are presented in Table 4.20. 

Table 4.20 Total Counts of Greater Gliders Observed in all Forest Types. 

Survey Rainforest 	Unlogged Unlogged Logged Logged 
Dry  

Moist Dry Moist 
Plots 

PIot 	count' 8 2 

i 	a 0 
7 7 1 1 

b 0 
6 2 

2 	a 0 
7 8 4 3 

b 0 
6 3 3 1 

3 	a 0 
6 2 1 1 

b 0 
2 2 10 2 

4 	a 0 
3 2 14 0 

b 0 

0 	41 38 42 12 

TCTrAL 

Dlots are  the I-I relictrs witMo rids cuss viriabti 
- each plot M counted baler 

Crants ire the tim repetitive within each replicate 

A/ Unlogged Forest 
Variance revealed a significant difference in the 

A One-way Analysis of  tyi 	(F=17.'S DF 2.21 
total count of Greater Gliders tett 	

forest  

P-O.CX)1). This result should he 
interpreted cautiouslY however as one of 

tie cond I t ions for the teat (hcaogefle I ty of variances) was not net. A non- 
rysranetric analysis (KruskalWal Its ANOVA) however also revealed a 
significant differecehetween forest types (X16.10 n=24 p=0.(XX)3), as did 

fll 	
data (F=60.21 DF2.21 P'cO.(X)l). 

MJOVA using log_tran5fO  

It is clear free this result that rainforest sites are not preferred habitat 

for Greater Gliders. 	
Unlogged onoist and dry 	

ierophyll forests would 

of this species (see Table 4.21). 
ppsar to suçOrt equivalent numhers  

FORESTRY 	ISSIh OF N.S.L 
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Table 4.21 Total counts of Greater Gliders in unlogged forest. Cconperincn 
of nean values. 

FORESt' 
TYPE 

Rainforest Unlogged 
Dry 

Unlogged 
Moist 

MEAN 
cxiwr 

0.0 4.8 5.1 

MEAN' 4.5 16.6 16.6 
RANK 

.k=16.10 n=24 P"0.0033 

live irdic.ate peep rica not significantly different at the IfS level (feiltipie ltarqe lest - Scftffe'i Procedure). 
# 	Krustalaliis i-ruy Analysis of Variance 

8/ All Forest Types 

A One-way Analysis of Variance (ANOVA) revealed a significant difference 

hetween forest types (F=7.24 DF=6.35 P=0.0002). 	This result should he 
Interpreted cautiously however as one of the conditions for the test 
(hcoixsgenelty of variances) was not met. A non-peranetric analysis (Kriisieal-
Waills ANOVA) however also revealed a significant difference hetween forest 
types (X =25.53 n=40 PeO. 0(X)1), as did ANOVA using log-transformed data 

(F=20.75 DF=4,35 P<0.000I). 

Al though nxist scierophyl I forest supçxrts on average higher nusnters of 
Greater Gliders, forest type is not clearl.y a significant determinant of 

these numhers (see Table 6.). 	Rainforest and logged dry scierciphyil 

suort low numters of Greater Gliders. 

Table 4.22 Total counts of Greater Gliders in all forest types 

FORESt' 	Rainforest 	Logged 	Unlogged 
IYFE 	 Dry 	Dry 

Unlogged 	Logged 
Moist 	Moist 

MEAN 	0.0 	 1.5 	6.8 
QiNT 

5.1 	5.3 

MEAN' 	5.0 	14.8 	27.4 29.2 	26.1 
RA 

=25.53 n=40 P<0.0001 

live ir4icite group .earn not significantly different at the 0.95 level (iltipIe Rieqe lest - Schrf fe', Procedure). 
N 	fruskal-Vailis tany Analysis of Variance 

FS1PT COWISSICH or N.S.A. 
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I 	 C/ Lc*lng Effects 

When only nc I erophy II forest is consIdered • analysis of variance resu I ts 
confirm that numbers of Greater Gliders otrved was not related to either 
logging history (F'2.28 DF=1,29 P=0.142) or forest solsture (F=3.97 DF=1,29 

P0.O56).The probability value for this factor (P=0.056) Inthe nolel is 
Ieee to a, and I nspt ion of the seans (Table 4.22) I rid I Ca tea that no 1st 

sites supçx)rt more Greater Gliders than dry forest, Irrescective of logging 
history. 

4.3,4 lkslatic*i lsndty of Greater Gliders 

Estimates of cxpiiiation density of Greater Gliders as obeerved on 

s1x)tilgitip,g transects are preaenteJ in Table 4.23. 

Table 4.23 PopulatIon tnsity of Greater Gliders flh=r-ued in 311 Fonnt 

Survey 
[Plots 

I 	Ra I .'tforest Un logged 
Moist 

Un logged 
Dry 

Logged 

Moist 
Logged 

Dry 

Plot 	count' 
1 	a 0 2 3 0 1 

b 0 4 1 2 0 
2 	a 0 3 3 2 1 

b 0 2 3 3 2 
3 	a o 6 2 1 1 

b 0 4 3 3 0 
A 	a o 1 0 2 0 

b 0 0 2 9 2 

TUrAL 0 20 17 22 7 

'lots are the 1-4 replica tes  nithin each class vaiiahle • Co,nts are the two epetat ions •ithin cock, replicate each plot was c000ted t,jce. • Data are the rsaher of Greater Gliders conoted on a transect 44 • wide by 504 • loiq (20 • each side of the tnns.ect live) 

A/ Uiilcg1 Forest 

A One-way AnalysIs of Variance (ANOVA) revealed a significant difference in 

the cxpu lot Ion desc,1 ly of Greater Gliders between forest types (F=12. 28 
DF=2,21 P=0.0003). 	A non-parantrIc analysis (KruskolWotlls ANOVA) also 
revealed a significant difference between forest types (. =13.08 n=24 

as dId .\JOVA ttsin log-1r3nSfot-s,j data (F=17.28 DF=2,21 
P'O.(XX)l). While Greater Gliders were ateent from rainforest sites, theIr 

tiens i ties were not sign If i cant I y di fferen 1 on un I ogged ito 1st and dry 
scleroçtiyil sites (Table 4.24). 

Table 4.24 Populat let density of Greater Gliders in Un logged Forest. 

FOREST 

TYPE 
Rainforest 	(in logged 

Dry 
(in logged 

Moist 

MEAN 0.0 	 2.1 2.5 
aJU1T 

5.5 	 15.3 16.8 
RANK 

=13.08 n=24 	.014 

lines indicate gfoup wins not siqoilic.antly dilferent at the .IS level (Pultiple Range lest ' Schef Fe's Ptecedore). 
Ervshoi'lollio I-way Msly'sin of ON-loom 

8/ All Forest Types 

A 	One-way Analysis of Variance revealed a sign if icant difference In 
copulation density of greater gliders between forest types (F=4.72 DF=4,35 
P=0.0037), This result should he interpreted cautiously however as one of 
the conditions for the test (hctogenei ty of var lances) was not mat. A non-

paraeetrjc analysis (Kruskai-WaIlis ANOVA) however also revealed a 
significant difference between forest types (X = 18.85 n=40 I'=O . (XC8), as did 
ANOVA us trig log-transfonj data (F=8. 25 DF=4 .35 P=0. C(X)l). 

A ccsnperison of plot seans revealed a similar çettern to the total count 
data dl scuj in the prey I ejs set Ion: 	no 1st (logged & tin logged) 

I erophy 11 forest supxr ted the greatest numbers of Greater Gliders, 
respetively, followed by dry forest sites, while rainfon-est was 
unprcxiuctive (see Table 4.25). 	These differences, however, were not 
significant. 	This result extenda the previous ccnclusion to show that 
Greater Gliders densities are not significantly different on lioth logged and 
unloegej iroist and dry nclersjphyll sites. 

Table 4.25 F\Dpulat ion densities of Greater Gliders In all Forest Types. 

rFORESF 	Ralnforest Logged 	Unlogged Unloggi 	Logged 

LIPE Dry 	Dry Moist 	Moist 

I 	MEAN' 	(i.0 

L 
0.9 	2.1 2.5 	2.8 

- 
I 	MEN' 	7.5 15.6 	?1 9 27.8 	25.8 L RANK 

Lives iioiicate gronp onion not sipiificawti4iffer( at the 0.05 Ic-re! (jitiple Range lest - SckIfes Procc-doe). 
# 	Gnaskal-lIallis 1-wey Maiysis of Variance 

F4STRY callc*i OF 5• 	 ROESTRY callisslal OF N.S.W. 
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C/ Logging El fect.s 

The two way rtxxiel that considers logging history and forest TTr)isture 

revealed no significant effect.s of either on populatiOn density of Greater 

Gliders (history: F=0.676 DF=1.29 P=0.418. rioisture: F=3.424 DF=1,29 

P=0 074). Although Greater Glider densities were on average sli htiy higher 

on '1)1St sclerophyll sites, logging history and forest maisture do not 
sIgnifIcantly influence animal densities in scierophyli forest. The effect 
of forest maisture was more pronounced than logging. 

6.3.3 Total Counts of all Petaures Species 

Total counts of all F'etaurus species (Sugar and Yellow-bellied Gliders) as 

oteerved on  sçotlightiflg transects are presented in Table 4.26. 

Table 4.26 Total Count of PetauriLs Species Cbserved In all Forest Typ'. 

Survey 
?lot.s 

I Rainforest Unlogged 
Moist 

Unlogged 
Dry 

Logged 

Moist 

Logged 
Dry 

21o1 	count° 
0 0 

1 a 0 2 0 

b 1 3 1 1 1 

2 a 0 1 5 1 0 

b 0 1 4 0 1 

3 a 0 1 7 0 0 

b 2 0 2 0 0 

4 a 0 0 9 4 2 

b 0 0 6 1 2 

'itTFAL 3 8 34 7 6 

Piots are the 1-4 replicates within each class nariabie 
# Counts are the tso repetitions within each replicate - each plot was counted taice. 
@ Datat are the total .s..ber of Suqar Gliders and Yellow-bellied gliders counted on each plot. 

V Unlogged Forest 

A One-way Analysis of Variance revealed a significant difference in the 

numbers of individuals of PetaurtLs species between forest types (F=9. 16 

DF=2.21 P=0.0)14). This result should be interpreted cautiously however as 
one of the conditions for the test (hcerjgenelty of variances) was not rret. 
A nou-p3raflStrlC analysis (Kruska I-Wall is ANOVA) however also revealed a 
significant difference between forest types (.2=9.56 n24 P=0.0086). as did 
ATOVA using log-transfOnn&i data (F8.72 DF=2 .21 PinO .0017). There were a 

si gal f I cant I y higher number of Fetauns species on un logged dry sc I erophy ii 

forest sites (Table 4.27). This would aopear to be due to the very high 

number of Yellow-bellied Gliders on one site (see Table 4.30). 

TOMMY caIie 

Table 4.27 Total counts of all Petaurus species in un logged forest types as 

otrved on sxtl ighting transects. 

FOREST 
TYPE 

Rainforest 	Unlogged 
Moist 

Unlogged 
Dry 

MEAN 
OJNT 

0.4 	 1.0 4.3 

MEAN' 7.9 	 11.4 18.2 

RANK 
X2=9.56 n=24 P=0.0084 

tires iedicate group Sean, not siqnificaotiv different at the tiS ievI (iltipie Ra,re lest - Scheffe's PrOCehIrO). 

N 	tzusb.ai-allis luy Analysis of Variance 

11/ All Forest Types 

A One-way Analysis of Variance revealed a significant difference in the 

number of individuals of Petaurus species betnn forest types (F=7.17 

DF'4.35 P=0.0002). This result should be interpreted cautiously however as 
one of the conditions for the test (hcrogenei ty of var lances) was not net. 
A non-eremetric analysis (Kruskal-WalIls A1)VA) however also revealed a 

significant difference betcn forest types (%2 =11.75 n=40 Pnn0.0193), as did 

AMJVA using log-transforn1 data (F=5.32 DF=4,35 Pin0.0)19). 	It is clear 

that unlogged dry sc lerophy II forest sites sup5x)rt higher numbers of 

individuals of Fhetaurus species (Table 4.28). however this would appear to 

be due specifically to the greater number of Yellow-bellied Gliders on these 

sites. 

Table 4.28 Total counts of all Petaurus species in all forest types as 

olrved on srotlightlng transects. 

FDRFSI' 	Rainforest 	Logged 

TYPE 	 Dry 
Logged 
Moist 

Unlogged 
Moist 

Unlogged 
Dry 

MEAN° 	0.4 	 0.8 

JNr 

0.9 1.0 4.3 

MEAN' 	13.9 	18.4 18.0 20.5 31.7 

RANK 
X1=11.75 n=40 Pn0.0193 

lires irdicate group Sean, not significantly dñferent it the 1.15 level (*,ltipie Range Test - Schefle', Praode). 

N 	lrv,bal-Mallin i-say Analysis of Variance 

F5TUY cCIi5l8f OF  
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C/ LcginR Effects 

lle numbers of I nd lvi duals of Ftaurus spec tea vary sign I ft cant I y between 

sites with different logging history (F7.86 DF1,28 Fr0.()()9) and forest 
troisture (F=5.83 DF=1.28 p=0.023). There is also a significant InteractiOfl 

tet'-°'en these two effects (F=6 .80 DF=1.28 
 P'0 .016). ibese ressi Its are seen 

primarily to be an artifact of the large number of individuals on a number 

of plots established on uniogged dry sclerophYll sites (see Table 4.26). 

4.3.6 [kJlat ion tssi ty of all PetaUrtzs Species 

This data, which is not sufficient for analysis. is 
presented to give an 

over-view of the actual x>pt' I at ion dens I ty of I'm taurus spec ies cccurr I ng In 

these forest types. Ppulat ion density was very low on most forest types. 

The total count data reflects the wide area that can be sampled  for these 

species, due to their loud and persistent calling behaviour. 

Table 4.29 Population [hsnsity Estluetes ot ttauflLS Speciao 01 	ved In all 

Forest Types'. 

Survey Ralnforest Unlogged Unlogged Logged Logged 

Plots Moist Dry Moist Dry 

plot* 	count' 
0 0 

1 	a 0 0 0 
0 0 0 

b 1 
0 

1 
1 0 0 0 

2 	a 
b 0 0 1 0 0 

3 	a 0 1 4 0 0 

b 1 0 1 0 0 

a 0 0 0 0 1 

b 0 - 0 0 0 0 

ItJTAL 2 3 6 0 1 

Plots are the i-I replicates within  each class sarjahle 

N Cmots are the tas repetitions within each replicate - each plot 	
counted twicp. 

( 	 r. ata are the total .ber of Sopor Glider, aM Tellasbeiiied pliders counted as the 40 x 5t transect. 

4.3.7 Thtal Qsints of Yellow-bellied Gliders 

Total counts of all Yellow-bellied Gliders as olrved on sr.otllghting 
trarts are presented In Table 4.30. 

Table 4.30 Total Counts of Yellow-bellied Gliders Observed In all Forest 
Types'. 

Survey 
Plots 

Rainforest Unlogged 
Moist 

Unlogged 
Dry 

Logged 
Moist 

Logged 
Dry 

Plor 	count' 
1 	a 0 1 0 0 0 

b 0 2 0 1 1 
2 	a 0 1 5 1 0 

b 0 1 4 0 0 
3 	a 0 1 5 0 0 

b 0 0 2 0 0 
4 	a 0 0 8 2 0 

b 0 0 5 1 2 

TOTAL 0 6 29 5 3 

Plots are the 14 replicates within each class ,arjuiale 

N Cmt, are the two repetitions within each replicate - each plot was counted twice. 

@ Data ace the total eater of TeIlou-illied plider, counted as each plot. 

Al Unlogged Forest 

A Cne-way Analysis of Variance revealed a significant difference in the 
numbers of individual Yellow-bellied Gliders observed In different forest 
types (F=10.72 DFa2,21 Pn0.0006). 	This result should be Interpreted 
cautiously as one of the ccxtdi tins for the test (hcniogenei ty of variances) 
was not eat. A non-peranetric analysis (Kruskal-Walljs AN)VA) however also 
revealed a significant difference between forest types ( 2 =11.21 n=26 
P0.0037), as did AM)VA using log-transforuJ data (F=11.23 DF=2,21 
P0.0))5). 	It is apperent that while no Yellow-bellied Gliders were 
oirvmd on rainforest sites, considerably higher numbers were recorded on 
unlogged dry sclerophyll sites than unloggeci rroist ncierophyll sites (Table 
4.31). 

icis1P1 ca,.issrc*l a N.S.W. rsir caiue OF 
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C! Logging Effects 
Both logging history and forest eisture influence the numbers of Yellow-
bellied gliders otservei (history: Fn9.80 DF=1,28 P=0.IX)4, nlsture: F=5.93 
DF=1.28 p=0.022). There was significant Interaction between these factors 

(F=8.39 DF=1,28 P=0.007). 	
Sttficaliy, the results showei that higher 

numbers were 
recorded on unlogged dry sclerophYil forest plots (Table 4.30). 

4.3.8 Koalas 

A total of six Koalas were recorded during the detailed survey phase of the 

census prozeiure 3 each in unlogged solst and dry sc 
let opity II forest (Table 

4.3). Three other Koalas were recorded during field investi8ti0ns. all in 
logged dry aclerophyll forests. Two were in the logged port ion of the Davis
creek catchnent, and a third was recorded near Cassel's road in the Fal 

Brook catchirent. 

Table 4.33 Total Numbers of Koalas Obeerved in all Forest Typss' 

nforest 	unlogged Unlogged Loggec 
MoIst 

L.'e6 

Dry 
Moist Dry 

0 0 0 
0 	2 

0 1 0 0 

ffa 

0 
0 2 0 0 

0 0 0 0 
0 

0 0 0 0 
0 

1 0 0 0 
0 
0 	0 0 0 0 

0 	0  0 0 0 
b 

0 	3 3 0 0 
TML 

Plots are 	4 replicate aithi 	each clans vulable 

was counted baice. 
H 	Cents are the two repetiticnn .jthjn each repitcate 	cacti plgt 

during the fornat cerres pcoceôJrc. of Koulas rccoded 
@ ktu we  the  tout  is.ber 

Mt. Royal Maneaen t Az-aa Naulid .9. vey 

Table 4.31 Total count of Yellow-bellied Gliders ou tinloggei Forest Sites 

Wmr 

RANK 

tine irdicato 9rep ar6 not signihc.00tly dii krcnt at the III leef (Ajitipic Rare let - SckIfes Ptocre). 

# 	trvstsi-IaIli l-oy Anaiysis of Vari&nm  

B! All Forest Tyj 

A One-way Analysts of Variance revealed a significant difference in numbers 

	

of Yellow-ilied Gliders recorded between different forest ty 	
(F=9.09 

DF=4,35 PO.0001). This r-esilt should be interpreted cautiouslY as one of 

the conditions for the test (hcxagenel ty of variances) was not met. A non-

paranetr ic analysis (Kruskai -Wa 1 us ADVA) however also revea led a 

signiflcait difference between forest tyc 	
(=14.61 n=40 P0.0056). as did 

	

ANJVA using log-transformed data (F=7.42 DF=4,35 P=0.0002). 	Clearly 

significantlY higher ntinbers of Yellow-bellied Gliders were recorded on 

unlogged dry aclerchyll forest sites (Table 4.32). 

Table 4.32 Ntunbers of Yellow-bellied Gliders in all Forest Tyr. 

IFORI:Sr 

R 

ainfcrest 	Logged 	Logged 	Uniogge I 	Unlogg 
 
e 

 

d 

TYPE 	 Dry 	Moist 	Moist 	Dry 

0.4 	0.6 	0.8 	3.6 

30.9 
12.0 	16.6 	20.5 	22.4 

 

RANK 
X14.61 n=40 p0.0356  

tine irdcute qcep unue out significantly dilfenent at the Iii Icei (ilt,pie Range lest - Scheifes Proce*ure). 

# 	trvskaIlkIlis i-nay Milyits of Variane 

F$1RT cc*issltti OF 
FSI11T t*lSSiOl OF H.S.W. 
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4.3.9 Ririall & Bciht.ail P 

Numbers of Ringtail and Brushtail Frssiirns were InsuffIcient to parmit 

statistical analysis, however a number of conclusions can be drawn I run 

1 ist Ion of otrvat Ion rords. 

31- ishta I 1 psuns were rorded In all forest types and treatnents. The 

rezords In Table 4.34 are from the deta I led survey phase of the census 

prscedure. [ir I ng the general survey. th is species was fcxind to he abundant 

In parts of the Davis Qeek catcheant and In partially cleared areas of 

private proparty and logged forest along Ca I • s road In Fa 1 Brcok 

catciusent. 

Ljl,le 4.34. Total Uurnber3 of G.smn Bruthtail Pccsuns Cterved In )l Pnrot 

-1. 

Survey 

Plots 

Rainforest Unlogged 

Moist 

iinlogged 

Dry 

Logged 

Moist 

Logged 

Dry 

Plot 	count' 

1 	a 0 0 0 0 0 

b 0 0 0 0 0 

2 	a 0 0 0 0 0 

b 0 0 0 0 1 

3 	a 0 1 0 0 0 

b I) 1 0 0 1 

4 	a 0 0 4 0 0 

b 2 0 1 0 0 

'LUFAL 2 2 5 0 2 

Plots ut tl 1-4 rrplic.tci oithin each class vujale 
4 Ceets are the be ropetitiom wathi, each replicate - each plot was wntrd bico. 
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The l'ko.zntain Brushtall Pum was restricted to rainforest within the study 

area. Within this habitat, It was relatIvely camn (Table 4.35). 

Table 6.35 Total Numbers of Mountain Brushtail Fsune 0(srved In all 

Forest Tyi. 

Survey 

Plots 

Rainforest Unlogged 

Moist 

Un logged 

Dry 

Logged 

Moist 

Logged 

Dry 

Plot0 	count' 

1 	a 0 0 0 0 0 

b 0 0 0 0 0 

2 	a 2 0 0 0 0 

b 2 0 0 0 0 

3 	a 0 0 0 0 0 

b 1 0 0 0 0 

4 	a 0 0 0 0 0 

b 0 0 0 0 0 

1UAL 5 0 0 0 0 

Plots are the 1-4 ropllcatos ,ithin each class yiiiahie 
Coasts are the two ropotitiore •ithin each replicate - each plot was cowited b.ict. 

The Rlngtai 1 Ek5sum was most caiwl in rainforest, but also cccurred In 

ezierophyl I forest. Numbers were relatively low In sclerophyll forest, but 

It was a caimn resictt of rainforest (Table 4.36). 

Table 4.36 Total Numbers of RingtaIl Pcessmts Obeerved In all Forest Tys. 

Survey 

Plots 

Rainforest Unloi 

Moist 

ljnlogged 

Dry 

Logged 

Moist 

Logged 

Dry 

PIot 	count' 

1 	a 0 0 0 0 1 

b 1 0 0 0 1 

2 	a 1 0 0 0 0 

b 2 0 0 0 0 

3 	a 2 0 1 0 0 

b 0 0 0 1 0 

4 	a 1 0 0 0 0 

b 0 0 0 0 0 

lurAL 7 0 1 1 2 

Plots aco the 1-4 replicatzi .iithin each class vorlahie 
' Cowito are the two repetiticim within each replicate - each plot was cwcntzd bulce. 

FSIPT cISSIcII a U.N. 
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4.4 Ssll Arboreal Mammal Survey 

Four spstes of sinai I manonal that make substantial use of forest trees were 
detectni during this survey (Brush-taIled Phascogale, Brown Antechinus, 
Sugar Glider. and Bush Rat). One additIonal species (Fawn-fcx)ted Melcznys) 
has heen rsiçor ted for the area (see Appendix 3) but its preferred habi tat 
was not sampled in this study. None of these sIes are listed In Schedule 
12 of the National Parks and Wildlife Act (1974) as endangered In NSW. 

Three sprc lea of mail arboreal mama I were detected during the tree 
trapping program (Brown Antecitinus, Sugar Glider. Bush Rat), and the Brush-
tailed Phascoga I e and Sugar Glider were observed during spot light I ng. Two 
Sugar Gliders were trapped on trees (plots 11M & 1ID) and were recorded 15 
tiees during sixtlighting (see Table 4.37). Although Sugar Gliders were 
caught andlor observed in all forest types (and tree teen ts), numbers are tco 
low for eeanlngful analysts. Similarly, data for Bush Rats (5 individuals) 
and 	Brush- tat led Fhascoga lea (1 sight i ng) cannot he In terpre ted in this 
study. 

Table 4.37 Total Numbers of Sugar Gliders Otrved in all Forest Types'. 

Survey 
Plots 

Ralnforest Unlogged 
Moist 

Unlogged 
Dry 

Logged 
Moist 

Logged 
Dry 

P!ot 	count' 
1 	a 0 1 0 0 0 

b 1 0 1 0 0 
2 	a 0 0 1 0 0 

b 0 0 0 0 1 
3 	a 0 0 2 0 0 

b 2 0 0 0 0 
4 	a 0 0 1 2 2 

b 0 0 1 0 0 

mrAI.. 3 1 6 2 3 

• Plots Are the 1-4 replicates .ithin each class variable 
I Crx,nls are the two reyetitjom aithjn each replicate 	each plot was corroted toice. 

are alt S.,Pr hi dr-ri recordr-d in foreSt fypei ipled by spotiiqhtirq. 

Over the 4 day sampling psricd (760 trap nights),  a total of 89 individuals 
of the Brown Antech i nus Antezhinus stuartl I were caught In tree traps (99 
captures. 137 capture rate). The data are presented In Table 4.38 and the 
results of statistIcal analysis presented below. 
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Table 4.38 Total Numbers of ,4ntachlntis stuartil Trapped In all Forest 

Ty'. 

Survey 
Plots' 

Rainforest Unlogged 
Moist 

un I ogged 
Dry 

Logged 
Moist 

Logged 
Dry 

1 6 2 8 8 2 

2 11 7 2 2 

3 4 3 10 0 4 

4 6 0 7 3 

Numbers per 0.68 
0.

0 
. 033  033 1 

Plots are the 1-4 replicates oithin each clam variable 

Data are otbeos of MIechi,vp oivartiieaugM aec 4 4ays at each site. 

It 	Plot not saçied. 

A/ Unlogged Forest 

A One-way Analysts of Variance (ADVA) revealed no significant difference In 

the numbers of AnthIflus stuarti I betsn unlogged forest types (F=1 .93 

DF=2.9 P=0.201). 	
A non-paraeetrlc analysts (Kruskal-Wallis AJ')OVA) also 

revealed no significant difference between forest types (. =2.95 n'12 
P=0.228), as did ANOVA using log-transfonTed data (F=2.27 DF2.9 N0.159). 
It is apparent therefore that there Is no significant difference In the 

numbers of Antechinus stuartli caught in different uniogged forest types  

(Table 4.39). 	 - 

Table 4.39 Mean numbers of AntechlnuS stuarti I trapped on unlcgged Plots 

(rainforest, noist and dry scierophyll). 

kFORESr Unlogged Unlogged Rainforest 

	

Moist

3.0 	 6.8 	 6.8 

	

4.0 	 8.0 	 7.5 

RANK 
A' =295 n=12 P=0.228 

turn inlicate gro.Ip arias not siqnif'icantiy d'afleceot at the O.IS to-eel (Daltipie Pine test - Schef to's P,acrduse). 

if 	trusbailfailis lwy Analysis of Variance 

Ft4EIDT ctWlltl4 

FOZSTRY C*iSlt*l OF N.S.W. 
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13/ All Fest Types 

A One-way Analysis of Variance (AI4OVA) revealed no significant difference in 

the numbers of AntecJl Int.Ls stuart Ii 
between forest types (F'4 .66 DF6 ,16 

p=O.215). A non_pararfetric analysis (K-uskal-wallIs MXJVA) also revealed no 

significant difference between forest types (X5.32 n=19 P=O.256), as did 

Ai'IOVA using iog_trnsformnd data (F=1.50 0F4,14 
['=0.255). 

It is therefore apparent from an inspect Ion of sean values for each plot 

(Table 4.40) that the largest numbers of 
Antechlflus stuartil were caught in 

rainforest and unlogged dry sclerophYll sites. High variabilitY In capture 

i-
ate haever seant that these results were not statistically different fr-c-in 

other plots. 

Table 4.40 NumberS of AntechinuS stua.rti I 
caught In tree trapa across at 1 

forcot typ°s 

TYPE Mo 1st 

Logged 	Unlogg&i 	Rainforest 

MoIst 	Dry 	Dry 

MEAW30 3.233  

COYUNT 

fEAN' 7.0 7,5 

RANK V2=5.32 n=19 ['=0.256 

different at tf I.IS Ii'vrl (*iitiple rqe Tent - 	
Predure). 

1irr indcato qrip ae ot significiotlY  

# 1ru5kiIalIiS i-oay Maiyiii of Yarirct 

Cl 1..cin8 Effects 
A to way analysis of variaiE predUre was employed to separate effects of 

logging and forest rioisture in sc lerophy ii habitats. Mel ther factor was 

significant (historY F=0.8' DF=1.12 ['=0.378; uoisture: F=1.71 DF1,12 

['=0.216) in determining the number of 
Antechinus stuartll per habitat. 

It is apparent therefore that there is no significant difference in the 

numbers of AntechinUS stuart Ii 
caught In forests with different logging 

histories or noisture levels.  

Ht.RoyaJ Manageie'jt Area F anna Survey 	
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4.5 [arge l -reatriaI ?mnai Survey 

4.5.1 t'bcrcixyJs 

Eight spales of MacrpyJ (Rej-nec-ked Pademelon ['area Wallaby, Red-necked 
Wallaby, Eastern Grey Kangaron Common Wa  liar-on, Swamp Wallaby, Long-ro--j 
[k)torco maci Ruf(xus Bet tong) were detected during the survey (see Appendix 
3). 	

Of these, the Par-ma Wallaby is listed as "vulnerable and 
rare" in &thedule 12 of the NPWS Act. 

Maci-oixrjs were recorded during scotlight surveys, night and day-t 
limo travel and the general road survey  for arboreal marsupials, Small to med I urn sized 

macropods were ubiquitous and abundant throughr.yjt the study arve. ilie two 
large species to be expected In the area, the Eastern Gray Kangnrcr) and the 
Wallaron were recorded, but not cramionly. The Red-nj<ed Wallaby and the 

Red-nerj<ed Padmnelon were extrJy abundant, with the former spec lea 
Predconinating In f0rosts with Ui,.kliI grasey understorey. and the latter most 
c-carmen In ROist scierophyll and rainforeat 

The Par-ma Wallaby was recorded once (T. Brass I 1, H. Rod ands, J Shields) - 
A single individual hoppej onto the road-way at the Junction of Ca'erei 's and 
Young's road during a road spDt- light trant, It rena I ned on the road for 
10 minutes, and was Ixisitively identified by facial nerkings, hip strips, 
size and bilateral colour pattern. 
scierophyil forest. 	 It was in heav II y logged no 1st 

The Long-nc-med Ektoron was recorded once (J. Shields, R. Webster). A single 
female was observed with a young at font on Cedar Road in logged foist 
Sc 

lerophyl I forest, The yca.ing an lana I, atout hal f the size of its 
nor ,  her, enterJ the çxjucJm during oirvat ion 

The Rufous Hettong was observed once during the course of the study (D. 
Binns), A single individual was o{rved in nolst scierophyl I forest with 
heavy regrowth of Ac-ac-ia after logging. 

.5.2 Other Native ?bnmanls 

Five additional mid-sized native marina Is have been rep:,rted facis the 
Mt Royal area (Echidn., 

 Tiger Quol I, her-them Brown Bandiccot, Long-nosed 
Band Ic-cot and Ccnniixi Wcinhet) (see Appendix 3). None of these are regarded 
as rare or endangered in NSW. Prim Tityr Quoll was 

auzgla in a cage trap in 
Pal 13rc-ol< catchment (plot 1D) however they were carmen y heard va ii sing at 
night during rgxtl lJat, lug trants 	inbnbats were uncclmen In tim area, 
with sc-a ts and burrows evident in i ogged areas of the Car i. Br onk 
ciitchjnent 

FcSIlTY Cc*PiSSi g N.S.W. 	
FOKSM 
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11e Lcng-ncs1 Band iccot was ccanisi Uuougitout the study area, and was 
recorded in all forest types during the detai led survey phase of the study 

(Table 4.41). Moist logged sclerophyll had the fewest records, but the 
other habitats had similar numbers of Long-ncmed BandiccotS. 

Table 4.41 Total Numbers of Long-nceed Bandiccots Citserved in all Forest 

1. 

Survey 

Plots 

Rainforest Unlogged 
Moist 

Un logged 
Dry 

Logged 
Moist 

Logged 
[)y 

Plot0 	count' 

1 	a 0 1 1 0 0 

b 0 0 0 0 1 

2 	a 0 0 0 0 1 

b 0 1 0 0 0 

3 	a 1 2 0 0 2 

b 0 0 0 1 1 

4 	a 4 1 3 0 1 

0 2 3 1 2 

TIJFAL 5 7 7 2 8 

Plati are the i-I rephEAtes aIthi, each class vaj'igle 

Caanb ate the two  itpetitloa ulthiaa each replicate - each plot aa cuaated b,ice. 

! Dali we  the  total c.-ber of La.q-coed L,olic,,ot3  On the  3tufy pl015. 

4.5.3 Intraiuced Mammals 

Six siies of intrtxiuced maninals (rabbit, dog, fox • cat, horse, cow and 

pig) are known f run the study area ( 	Appendix 3). Feral horse and cattle 

are widespread through the area and have caused considerable trampling of 
ground vegtat ion and other habitat damage (see Binns 1991). RabbI t.s were 
ccwii in open forest adjacent to çesture, dog tracks and scats were found 
a long roads near habitat ion and one feral cat was trapped on a rainforest 
plot (3R). Foxes were cxcaslonally seen in dry sclerophyll forest areas 

however no evidence of pigs was detected in this survey. 

4.6 9an1 I l'erivetrlal Dan I Survey 

Eight anali terrestrial maninals have been reported from the Mt.Royal area 
(Brown Antechlnus, Dusky Antechinus, Carzwn Dunnart, Dush Rat, Fawn-footed 
9eianys, Swamp Rat, Hose lxise, Water Rat and Hastings River Mouse 

Appendix 3). The Hastings River Mouse Pseucbvys oral Is is regarded as very 

rare and endangered in NSW. 

11 N.S.W. 
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I 	 MW l-äL1jtd Suz;uY 
it. Roya 

CChl nus Aflth1IJt° 

Except for the Hastings River Mouse, 
 only the Brown Aflt  

stuartit was deliberately n tigated in this survey. prImarilY 
	of 

its use of trea habitats for shelter. Ramilts for this spezies have been 
is largel 

desrlbed in SectiOt 6.4. HabItat i
n the  area 	

Y unsuitable for the 

CcanaDn DunIatW t, i)usky Antech i nus and Fawn_fcoted Me iconys, and the Swamp Rat 
and Water Rat use habItatS which are not directlY effectnai by logging 

cçerat ions. 
surveys for the Hastings River 

A number of investigators have conducted  

Mouse iseticktn) oral is 
in the Mt. Royal Mana mt Ar 	

D ickman and 

IcKechnie 1985. Read 1988, 	 near s
1989) and a general conclusion would seem ground 

to be 

that this species prefers noist areas 	
tre 	with dense  

vegetation (King 1986). This surveY trapped one indivlduml (sexuallY mature 

female) in logged forest 

 

	

in the Fai Brook catch11t en 	There is growl ng 
(plot P1). PreviOus 

researCh 	had al no trapçi an I ma is in this area.  

eviderX that the distribution of the species is nore wide
sPread in NSW than 

prevIouSlY thought (D.Read pers.cCxn.) 

4.7 Reptile & arrçiIbIam Survey 

Seven species of frogs have been dezrit 
	fran the Mt.RoYai area (e 

APpeIXIIIX 4) and none of these are protected in 
NSS1  under Schedule 12A of the 

NFSS Act. Due to seasonal dormancY and the drought conditionS prevalent 

during the survey, only two species were detected on study plotS. 'The 

C.cmXI Eastern Froglet Ranidel Ia signlfe.ra was collected 	logged nolst 

scierophYll forest plots in the Fal Btxx'k catchflt and 
unlogged noist 

scierophYll forest plots in the  Davis (vek catchiIt. 	
Loaner's Frog 

LI tons Iesuerl I was collected 	

one logged noist scieroPhYl 1 forest plot 

in the CarrOci 
 Brook catchseflt. No frogs were heard 

	lling during the 

survey pericxi. 

Twenty species of reptiles have been described fran the Mt. Royal area (see 
or 	angered in 

Appendix 4) and rx 	
of t 	

are considered rare 	
& 

according to Schedule 12 of the NES'DS Act. miring ttii 
S surveY. 2 Agamid 

(dragOn), 6 skink. and 4 snake species 
	'e rOri3d. 	NaunberS of 

Individuals recorded were i-ufflcient for statistical analysis. 

on a logged dry 

One Jacky Lizard AmphILOlu11 munlcatus 
was collected 

scieroPhYli plot in the Carrow BrOnk catchxamt, and 
several Eastern Water 

MagonsThy lgnatJlUS lesuerl I 
were observed adjacelot to creek lInes in 

logged noist forest in the Fai Brook catchnt and unlogged noISt forest in 

the Davis Qk catchmeflt. 

One Land Mullet ernIa major was captured in a cage  trap In logged nist 

	

forest (with adjacent ra I nforeSt), and cx 'Free 
	Ink EgerliIa stnlola ta was 

captured in a pitfall trap on a iog1 noist scieroPhll plot in the Carrow Y  
during plot searches 

Brook catchInat Lsmprtclia cjtal jengerl was capttired  

in rainforest and logged rrist forest plots in the Carrow Brook catdWt 
------------ 
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5.1 Avifatmfla 

ilie avifaufla of the Mt. Royal area is r 
	

. and widely ich and diver  

distributed throtighC*Jt forest tyes and 	
agmToflt treatts. Species and 

family distribution are typical of the mix of 
EucalYPtuS forest and sub- 

tropical rainforest found in mid-altit 	
sub-coastal areas in tnaiYrate 

eastern Australia. Species typIcal of high altitude forest of the adjacent 
barrington Tops National Park were not recorded, or exrscted. sçec I f ically 

the Rufous Scrub-bird and the Olive Whistler. This is in agrealent with 
studies conducted in the National Park and adjacent areas of private 

property (Bell 1990. Ferrier 1985. Hymn 1936. 1937). 

Species present here that are at the limit of their distribution (NoISY 

Pt LLa. Regcnt Bocierhi rd 
and Pilot Bird) are cc-minion In central regions of 

their range. 

I MC.Ruyal &Li4Ue.ait Ai 	-iiLUk .SWThY 	
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The Crs SkInk Lamproflol is del Icata was cL.Z1iat&ly obeerved in Itiuf liner 

in the Fal Brook and Davis Q-eek catchnents, and the Weamal 	Ink 

1 	Sapruelncus mustelina was obeerved cxi one rainforest plot In the Fal Bronk 

I 	 catchnit. The Eastern Water Skink Filamprus quoyff was cournonly obeerved 

In logged and unlogged eclerophyil plots in all catdunentS. 

[Airing this study, four spie5 of snake were captured or othersi I ma 

çx1tiveiy identified. The Diacexx! Pyttxxi ThreiIa spi iota was obeerved In 

logged aclerophyl 1 p  tots In the Fal Brook and Carrow Brook catchnents. The 

Eastern Tiger Snake Mtechis scutatUs was obeervei on a snigging-track in 

logged riolst forest in the Carrow Brook catchnent. One Red-bellied Black 

Snake Pseudechls çcryliyriacus was obeerved In logged dry scierophyl I forest 

In the Fal Brook catchment. The Eastern &own Snake Pseudc -iaJa te,xtIiis was 

cal lected from a road in logged moist forest and obaerved In rainforest In 

the Fal Brook catchuent. 

V Ek,puiation Analysis 

of all the forest types, rainforest proved to he the most productive habitat 

In terms of bird oppulat ion densitY for toth the total avian ccmixnuflitY and 

for a suite of forest dependent birds. This difference was significant in logging. rainforest 
statistical terms (a=O.OS). 	

In terms of the impact of  

can be considered 
 a permanent and productive refuge for the bird papulat ion 

forest logging is not a current or propreed 
for two reasons. Firstly, rain  secondly. rainforest iXcurS 
operation in the Mount Royal Manageflent Area.  
in riparian strips along creaks in this region, and these stream-side areas 
are protected from disturbance by soil protection legislation and the 

manageneflt prccedures of the Forestry Cc-amisS ion. 

Logged areas were found to suiOrt more birds than uniogged areas when the 

entire bird ccemufl I ty was considered, and this dl f ference was significant In 
statistical terms (cr0.05). The nature of unlogged scleroPYiI forest in 
the Mount Royal area is an open vegetation type with a grassy uixlerstoreY 
(Blnns 1991). The disturbance created by logging promotes under2jowth of 

the shrub and regeneration layer. which provides a larger number of foraging 
fran nest predation than does the opal 

niches and more protect ion  
understorey of tin logged forest. Thus. It can be exiscted that more birds 

would orCUI iii 
logged habitat with increased structural 

and florist ic 

diversitY. Iii addition, the nature of the logging treatment sasnpltmii added 
to the potenliai for retaining and maintaining bird papiiiatiOnS. Logging 

was i lght in nature, and the treatments samnpied demonstrated the effects of 

20(+) years of recovery from logging. 

FSIRT cIt1ltIi T N.S.W. 	 11111 fii 	-.--- 	FS1R1 co.ilsIc*l OF H.S.W. 
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I 

I 

I 

I 

In cons icier trig effects of logging on forest dependent birds, a scxnewhat 

cii fferent relationship was revea led. 	
Again, rainforest was the nt 

productive habitat. This difference was significant in statistical terms. 

deemnstrat to be different f
rom all  other forest types 

and rainforest was  
and treatflPnt5, which were grouped together nueeriCailY 

	unlogged dry and 

m,ist sclerophYll forest and unlogged moist forest had very similar 

population densities of forest birds within that sub griping. Logged dry 

Sc lerophYil forest had higher, 
 çopu tat ion dens I ty than the preceding three 

forest types. In terms of the impact of current logging practices, forest 
tained within rainforest reserves and logged 

dependent birds should be main  

areas. 

2/ Species Richness 

Bird species richness on toth the macro (habitat) and micro (per hectare) 
ne pattern as population 

level followed the much sa 	
density. Rainforest was 

the nist species rich habitat, followed by the logged aclerophYli habitats 

(moist and dry. r
espectively) and finally unlogged sclerophYil habitat 

Dry unlogged habitat was particularlY 
(moiSt and dry, rescti"Y)  sclerophYil was very close to rainforest in 
species peer, while logged moist  tural uniformitY 

s
pecies richness (see Table 4.4). The fioriStic and struc  

of unlogged dry habitat does not contain the resources 
 essential to manY 

forest birds, particularlY those 
 species that require rainforest elements or 

thick cover. Both of these resources are readily available in logged 
moist  

sclerophyil 

These results were scmewhat different than those of a similar study (Shields 
W 

CC 
a]. 1985) conducted at Mt. Boss, near auchope N.S.W. 

   In that study, 

moist and dry clerophyi 1 forest had the highest species richness when 
ccxnpared to three types of rainforest. This was due to the prflce of a 

dense rainforest understorey in the moiSt scierc)hyll forest, which 

supper ted many rat nforest species of birds. 	
At Mt. Royal. the euca 	I ypt 

forest types had no or little rainforest elements in the understoreY. and 

subsequently the avifauna was limited to non_rainforest species- 

The Glossy Black Ccckatcx, also requires large tree hollows for nesting. 
Reprcxluct ion and fecundity investigations were beyond the scope of this 
study. Direct removal of nest sites would be highly deleter!ous to the 
species continued survival in the Mount Royal area in its present numbers. 
Forest management plans call for the retention of habitat trees within all 

logged areas, and specific plans for the retention of known Glossy Black 

Ccckatco nest sites are in effect. 

The Ground ("Bassian") Thrush is a tropical migrant with a requirement for 
forest interior habitat. The incal subspecies has ixen put foreard by some 
taxonanists as a true species. but there is some doubt about the validity of 

this classifIcation. In some areas, there may be a threat to the Ground 
flirush in conservation terms due to cc*npet it ion from the lntrcxiucmd 
Blackbird. At Mount Royal it was a comiixn resident of rainforest habitat 

and not recorded in other forest types. 	It no doubt orcurs in rio i St 

sc i erophy 11 forest in low numbers, but ra i nforest is obv ions 1 y the most 
important habitat. The effect of logging on rainforest is mInimal for the 

proposed operations at Mount Royal, and, ijso facto, for the Ground Thrush. 

Similar conditions exist in the case of species such as the Rcse Robin. 
Black-faced Monarch, and for the fruit-eating rat nforest pigeons. 	 - 

The Peregrine Falcon recorded by Hines (1990) is an incidental cccurrence. 
and no population estimate, habitat requirement, or factor of distribution 
can be described In the context of the proposed operations. It is possible 

that there are nest sites on more of the tonal cliff faces. 

5.2 l.arge Owls 

Owls were recorded in all forest types and treatments_and in all three 
catchinents of the Management Area. Most of the rainforest gullies in the 
Area supported pairs of FkDwerful Owls, at a spacing of about five kilaretres 
apart within the sane catchnent. The distribution of the &oty Owl probebly 

follow much the sane pattern, but due to lack of reproductive behaviour, it 

was not possible to determine the exact pattern. The Masked Owl avoided 

rainforest, but was recorded in all other forested habitats and in adjoining 

open country. 

The large owls in the study area are dependent upon large trees for nest 
sites, and this factor may be effected by logging. Otherwise, their prey 
base should rena in constant, as Indicated by the arboreal rmmrsupi a Is. and 
populations of owls would be retained within the context of the proposed 
operations, given that individual nest trees are not destroyed in the 

prccess of tree harvest. 

3/ species of Special Ccxerfl 

The GlossY  Black Ccckat(X) is an obi igate 
Casuarifla f1er, obtaining most of 

i ts f cxxi resources from the seeds of this forest tree. 
	A sub-CanoPY 

a feature of the Mount Royal area. and 
cicininated by Casuarina5 is  
con

sequently this species is wide_spread. it was recorded in all forest 
was by far the nxt ccimmDn on dry logged sites. 

types except rainforest. and  

Glsuarifla. an 
invader species that fixes nitrogen in dlsturbe soils, Is 

and the preponderance of observations of the 
ccmllon In dry logged sites, 

 

forest treatment is no doubt an art I fact of 
C lY Black Cockatco in this  
the increased f cxxi rYJrce available there. 
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Lre arb3reai marsupials were cc*mixin and widespread tluuilghc4Il the 

Ma,'winaflt Ax-eu, and species rIchness was high. Al I species that could he 

e.'pctnd in the Area were recorded on this study. Rainforest was the least 
pronk:tive habitat in tetss of bath species richness and population density. 
although It was the only habitat that suppurted populations of Mountain 

Bruabtail Pomsums. 	It is pcssibie that all metheds underestimated 

populations of rainforest ethereal marsupials, due to the extresxly dense 

nature of the understorey. canopy and sub-canopy The lack of a Eucalyptus 

res:4lrce Is rwapDnslble for the atzaence of Greater Gliders from this 

habitat, which in turn is responsible for the low total numbars of arbarea 1 

marsupials. 

Unlc,ged nolst and dry habitat supports the highest, and nearly equal. 
populations of artoreal marsupials. The prcductive nature of the canopy and 
lack of disturbance to the canopy are psible explanations for this factor. 

Logged habitat supported a complete suite of species of large arLoresi 
riwiraupials, but population density was lower than the corresponding unloggei- 

habitats. 	Lck of consistent canopy resources (foliage, flowers, buds, 

sheller) explain this phenceena. Populations were high on some individual 

plots, indicating that high productivity sites can support populations of 

the total artx,reai marsupial community. 

L/ Greater Gliders 

The Greater Gilder was the at abundant, although not the most widespread. 
species of arbareal marsupial. It did not occur in rainforest regularly. 

due to the lack of a eucalypt resource. Populations were highest in logged 
iroist aclerophyll forest, which was grouped alcre by analysis prcceiui'es as 

the most productive habitat for this species. 	However, populations were 

very similar in unlogged maist acierophyll forest, and these two habitats 

are no doubt the most important for the Greater Glider. The Greater Glider 

was unccirmon and in some cases totally atent from logged dry sclerophyll 

wrest. The richness and diversity of Eucalyptus foliage is the controlling 

iactor in the distribution of this species in undisturted forest, and this 

is reflected by the results of this study. 	In some cases, the shelter 

resource, tr 	hollows, may he a limiting factor. If these are totally 

reeved. The logging operaLluiis zeui,Pled in the detailed survey pert of the 

study were light and left many hollows, and this was apparently not a factor 

In distribution. 	Results from the general survey, which sampled heavily 

logged areas a lung Cs.sel s Rood, found very fec Greater Gliders, and the 

lock of hollows is the most likely explanation for this phencxrna. 
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2/ Yellow-bellied Gliders 

Ye 1 low-hell led Gliders were imet ccgmron in Un I ogg€1 dry sd enc 
cpliy II forest. 

This forest type was represented in the sample by two plots which cccur on 

open, level country with a diverse mix of Eucalyptus species. The nr.cist 

sites, a I though more productIve, were less diverse In teram of tree species
,  

and this 
 factor explains the distribution of patterns cxserveI. The Yellow-

bellied Glider requIres diverse Eucalyptus resources for energy supply 

throughout the year. The high populations and wide-spread nature of this 

species in dry forest is notable. 

3/ Brtittaii and Rlngtail Possums 

The Brushtall Possum was the ircet widespread species. 	
curring In all 

treatments; It was abundant throughout the study area. The 
forest types and 

 

re abundant. 	The Mountain    
RI ngta ii Possum was widespread, but nowhe  
Brcishtail Possum was confined to rainforest gullies. ThIs suite of svsies 
showed no apparent response to logging, and only the preference of Mountain 

Brushtail 1xesune 
for rainforest indicated a particular habitat selection. 

4/ Koala 
In the area, but not abundant or widespread. 

The Koala was relativelY ccecnon  
A pair was recorded in the Davis Creek catchment, where they utilized bath 
logged and unlogged uIst scierophyll forest. Another regular recording was 
made near Cedar Road in the Fal Brook catchinent in heavi iy logged country on 
State Forest and adjoining private property. Aside from direct disturbance, 

the impact of logging was not derronstraterl to he deleteriOUS. 

5.4 5mm!! Artxreel Maneals 

Results of a tree-uKxinted trapping program and extensive spotlighti 	
has 

shown that Sugar Gliders are relatively uncaimxjn in the Mt. Royal Area. 

Irxl ividuals were recorded in rainforeat and bath rroi st and dry ac iercphy ii 
forest. While the highest numbers were recorded in unlogged dry aclerophYil 
forest, animals were also recorded in logged forest plots. There is no 

evidence 
that past logging practices have had a deleteriouS effect on glider 

populations. 

inus stuartli is an abuxiduit mcncher of the sl I 
The Brown Antechinus Antech  

arbarea 1 manm 1 fauna in the Mt . Royal area. 	
In unlogged forest It is 

equally abundant in rainforest and noist and dry scieroiDhyll forest. There 
was no significant difference in the numiasa of individuals caught in logged 

and unlogged plots, suggesting that past management operations have not 

effected population numbers of this species. 

Numbers of the Bush Rat Rat tc.zs fuscir.eS and Brush-tall Phascogale Phascogale 

tapaa tafa 
were too low to draw meaningful conclusions, however bath species 

were recorded from areas that had previously tean logged. 
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5.5 Large Terrestrial Mammals 

One of the nriln features of the environment at Mount Royal was the abundance 
and species rIchness of sea 11 and medium-sized macroixxis. This resu I ts frcm 
a corresponding richness and diversity in the grazing and browsing resource. 
In particular, the Red-necked Wallaby was able to exploIt the open grassy 
'inderstoray of bath the rmDist and dry sc ierophy II forest types. 	In 
rainforest, recently logged soist scierophyil and the relatively unccamx,n 
areas of troi St SC lerophy 11 forest with thick understorey, the Red-necked 
Pxiemalon was extremely abundant. In these habitats the Swamp Wallaby also 
eccurred, but at lower population levels. 

For these species, a regime of continued disturbance from logging and fire 
can be expected to maintain overall population levels. After logging, when 
thicker regrowth replaces grassy understorey, the Red-necked Wallaby, a 
grazer, may decline and the Swamp Wallaby, a browser, may increase. 

The Parma Wallaby, recorded only once during the study, cccurs in logged 
forests and plantations as well as undisturbed sites through out Its range 
in 	north-eastern New South Wales. Opt I mum habitat appears to be  wet- 
sc lerophy Ii forest wi th a thick, shrubby understorey associated wi th grassy 
patches (Maynes 1977). InItial disturbance by logging activity may displace 
some individuals, however habitat carrying capacity should remain at similar 
levels or increase after logging. The same logic and argument pertains to 
the Rufous Bat tong and the Long-ncmed Pbtoroo. 	All threa species were 
recorded in heavily logged sclerophyl I forest during this study. 

Fire trails arid primitive rceds exist in the study area, and have been in 
existence since early in this century. The forest Is by and large open and 
easy to travel through. The argument that the roading prccess would allow 
Increased access to intrcduced predators Is therefore not relevant. 

Large macropeds were unccanion in the study area, but abundant in ad joining 
cleared areas. Logging and roading might increase habitat carrying capac I ty 
for these species. 

5.6 Other Native Mammals 

11e five other native rnairinal species eccurring in the area have no known 
reuireaents for unlogged habitat. 	Wcebats are ccmaasi inhabitants of 
di sturhed agr 1 cu 1 tura 1 land and were only detected in the logged areas of 
the Ca.rrow Brcok catchment. The Northern Brown Band Icixit is approaching the 
.outhern limit of Its distribution at Mt.Royal and Is crmxion and secure 
:hroughou t Its range. The Long-nceed Band I ccot is si ml I ar 1 y secure within 
logged and unlogged ccepenents of Its distribution. The Tiger Quoll Is 
'inccenon over most of Its range but is regarded as having "secure" status 
(Strahan 1989). Records for the Quoll at Mt.Royal were restricted to logged 
fry szieropliyl I forest. 
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3.7 Intr'xhxxid Mammals 

The Intrcnjucecj rabbit eccurs In some areas adjacent to cleared private 
property. HabItat carrying capacity should decrease directly after logging, 
due to regrowth of axxJy shrubs and eucalyptus saplings, and may piesibly 
increase as the forest matures. The effect and impact of this Iritrclucei 
species on native manina ls Is not sign I f I cant in forested areas. 

Intrcduced carnivores may be deleterIous to popu I at lens of sea I 1 macroixxis 
and other marsupials. An active and selective program of predator control 
Is propeised for the Management Area to reduce this effect. The effect of 
logging on populations of these animals Is mInimal. 

Ilorses and cattle eccur throughout much of the area. 	LoggIng should, 
eventually, advantage these grazing species, after the first stages of wcyi1y 
regrowth vegetation are replaced by the more open understorey typical of 
mature forests in the area. Numbers should be rionitored, but the effect of 
these animals on native species of fauna Is minimal at current stocking 
levels. See Binns (1991) for a discussion of the pea'.sible effects of horses,,, 
and pigs on swamp vegetation. 

5.8 Smell TerrestrIal Mammals 

Because of the great diversity of habitats in the Mt.Royal region, the area 
has a rich isiell terrestrial mamai fauna. The Water Rat has been recorded 
from the region but as it reulres parsenent water it is not lIkely to be a 
permanent resident within the Management Area. Similarly, while the Common 
Dunnart Snint/iopeis cur/na Is widespread in southern Australia, bibitats are 
marginal for this species around Mt.Royal. Low- lying swampy area provide 
gocd habitat for the Swamp Rat while dense rainforest vegetation along 
gullies is ideal habitat for the Fawn-footed Nelceys. Bath these species 
are not at risk from forestry operations due to ex 1st 1 ng Forestry Comm I ss ion 
policies that protect streams and their riparlan vegetation. 

Pseudcriys oral/s reaches the southern limit of its 
.Royal. Femsi I evidence suggests that It was once 
In NSW but It Is currently known from only a few 
I 1974 It was listed as in "iminent danger of 
12 of the NPWS Act, however It Is likely that 

uncover more widespread popu I at ions. This species 
t within the Fai Brook catchnent at iltRr,val over 

own habitat reuIrements suggest that It Is not at 
risK from torestry operations, however there is no fkKitit that further 
investigations into the biology and reuirenesits of the animal should be 
under taken. 

g€sgy caissie 

The Hastings River Mouse 
known distribution at Mt 
more widely distributed 
isolated locations. 	Ii 
extinction" in Schedule 
further survey work may 
has been regularly caugi 
the past 6 years. Its k 
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5.9 ReptIles & Amphibians 

It is likely that the prime habitats for frogs In the Mt.Royal Managemant 
Area would he adjacent to the few permanent streams and within the large 
ni.ullb?r of sn I I swampy areas 	fliese environments would provide gcxxl 
I cca ii sod env I ronneai ts for a number of species, and forestry management 
practices are such that streams and acccnicenylng riparlan vegetation provide 

habitat in the region. Tree frogs are not at risk within areas of 
rainforest and there is no evidence that logging has diminished habitat 
quail ty for other forest dwelll rig species. Seven species of frog have been 
described from the Area and It is likely that this list would he extended 

with continued survey work. 

Twenty species of reptile have been descr ibsJ I rcin the region. Al though 
conducted in Autumn. this survey uncovered 12 species, all of which were 
reprented in logged forest areas. 	Represen tat I yes of groupa rein I ring 
riparian vegetation (Eastern Water Dragon), moist vegetation (Eastern Water 
Skink). rainforest vegetation (Land Mullet), arlxreal habitats (Tree Skink. 
Bearded Dragon), abundant leaf litter (Lamprophol is spp.), and open forest 
habitats (Tiger. Black and Brown snakes) were detected during this survey. - 
Although the Impact of management practices could not be quantitatively 
assessed with this group. It would appear that the reptiles have not been 
adversely effected by past operations. 

The National Parks and Wildlife Service expressed their concern aheut 
çxstble occurrences of the skink Larnprophoiis c.allgula, however its habitat 
ru I raments of cco I - temperate forest are not met within the Manageman t Area 
(Ingram & Raw! Inson 1981). 

5.10 Cc*xluding Caiixients 

Mount Royal State forest consists of 7,467 hectares of native forest with a 
widely variable logging history. 	A rich and diverse fauna currently 
occupies the area within this context. It forms the seuthern end (ahout 5%) 
of a much larger area of contigi.rus forest (140.(XX)ha.), which Includes 
Barrington Tope National Park (Forestry Ccmnlss Ion 1988). 	With! n this 
overoil ecological domain, the effects of the proped operation on fauna 
are consistent with the continued conservation of native species. 
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APPENDIX 2. List of Avifauna frx= Mcxmt Royal Area. 

ZOOGICAL HAW COIN HAlE CAIDIE1II 	FST 	AUTI)QtIY 
F 	H 	H F9 	CB 	DC 	DF 	W 	RF 

fasily ANATIPAE 	Sns, Geese & Ducks 

Haried (Wood) (ck Chenonetta jub.tta X 	 X 	 X 	X 

Fa.iiy ACCIPITRIPt 	: Kites, Hawks, Eagles & Harriers 

ollared Sparrowhawk Accipitec cirrhocephaius K 	K 	K 	K 	K 	K 

K 	K 	K 
rey Goshawk kcipiter novaehoiiandiae K 

K 	K 	K K K 	K 
Brown Goshawk Accipiter fascia tus 

K 	 K 
_ittle Eagle Hieraaetvs .orplinoides K 

K 	K 	K 	K 	K 	K 	K 
Wedge-tailed Eagle Aquiia audax 

K 
Swiap Harrier Cirrus aeruginosus 

faij)y FALCMIDAE 	Falcons & Kestrls 

Peregrine Falcon Faico peregririus K 	 X 	K 
K  

Brown Falcon Faico beriora 
K 

Rankeen Kestral Puce cencfroides 

Faiijy lE6APODI1DE : Mound-builders 

Australian Brush-turkey Aiectura iathaii K 	x 	 K 	K 	K 

Faailv MIANIA : Quails, Partrdges and Pheasants 

Brown 	iail Coturnix australis 
K 

K 

King 	jail Ccturnix chinensis 

Failv RALUDAE 	Rails, Crakes, Water-hens & Coots 

Dusky Moorhen Gjliinuia tenehrosa K 	 K 

Faailv QiARADRIIDAE 	Plovers I Dctterels 

Masked Plover Varielius ilies 
K 

Fiiily COU.IWIDAE : Pigeons I Doves 

Topknot Pigeon 
Lophoiaiws antircLicus K 	K 	 K 	K 	K 

K 	K 	K 
White-headed Pigeon CoJ&5a ievco.ela K 

Brown Cuckoo-dove 
(Brown Pigeon) Nacropygia m4oinensis K 	K 	K 	K 	K 	K 	K 	K 	K 

Wonga Pigeon Leucosirria aelanoJeuca K 	K 	K 	K 	K 	K 	K 
x 

Eaerald dove Ch.lcvp,%aps indica 

cont.. 
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1JICAJ. NAME COIO1 NN( CATCI1E}1T 

FBCB 	DC 

FOREST 

DF 	MF 	RF 

AUTHORITY 

F 	H 	M 

Faiily CACATUIDAE : Cockatoos 

Glossy Black-Cockatoo Calyptorhynchus Jathami X 	X 	X X 	X X 	X X 

Yellow-tailed Black- 
X 	X 	X X 	X X 	X X 

Cockatoo Calyptorhynchus (unereus 

Galah Cacatua roseicapilla 

Sulphur-crested (White) 
X X 	X X 

Cockatoo Cacatua galerita X 

Family PU.YTELITIDAE 	Long-tailed Parrots 

King Parrot Alisterus scapuiaris X 	X 	X X 	X 	X X 	X X 

Family R.ATYCERCIDAE 	Broad-tailed Parrots 

Crimson Rosella Piatycercus elegans X 	X 	X X 	X 	K K J X 

Eastern Rosella Piatycercus exiius 
K 

Family CUCtLIDAE : Cuckoos & Coucals 

Brush Cuckoo CicuJus variolosus K X K 

K 
Pallid Cuckoo Cucuius palLidus 

K K 	K K 
Fan-tailed Cuckoo Cuculus pyrrhophanus X 

K 
Horsfield t s Bronze Cuckoo Chrysococcyx basaiis K K 

K 	K K 
Shining Bronze Cuckoo Chrysococcyr Jucidus K K 

K K 
Channel-billed Cuckoo Scytlrops novaeboliandiae K 

K 
Koel Eudynaays scolopacea 

Family .STRI6IDAE : Owls 

Powerful Owl Ninox strenua K 	K 	K K 	K 	K K 

K 	K X 
Southern Boobook (Owl) Mmcx novaeseeiandiae K 	K 	K K 	K 	K 

Family TYTOHIDAE : Barn Owls 

Masked Owl Tyto novaehollandiae K 	K 	K K 	K K K 

Sooty Owl Tyto tenebricosa K 	K 	K K K 

Family PODNGIDAE : Frogmouths 

Tawny Frogmouth Podargus strigoides K 	K 	K K K 	K 

Family AEGOT}ELIDAE : Owlet-Nightjars 

(Australian) Owlet-Hightiar Aegotheies cristatus K 	K 	X K 	K K 

Family APODIDAE : Swifts 

White-throated Needletail 
K 	K 	K K 	K K K 

(Spine-tailed Swift) Hirundapus caudacutus 
cont... 



cix 2. cont...  

Z.lC1L 9JE 	 COQ1ON NAIE 	 CATC-*(N1 	FOREST 	AUTF)RITY 
FB TB M 	DF MF RF 	F H 

Fatily 	LCNlDAE : Kinqfishers & Kookaburras 

Laughing Kockaburra Daceio riovaegvineae 

Sacred Kingfisher Haicyon sancta 

Azure Kingfisher Ceyx azureus 

Faiily COCNDAE : Rollers 

ollar-bird Eurystous orientalis 

Rajily PITTADAE : Pittas 

Woisy Pitta Pitta versicolor 

Fa.ily 	ILlDAE 	Lyrebirds 

Superb Lyrcoird Nerira novaeholiandiae 

aaily H1RLDU1DAE : Swallows & Martjrs 

dco.e Swa i low Hirundo neoxeno 

sily CA1E?AG!DAE : Cuckoo-shrjes & Trillers 

ck-faced 	uckoo-shrike Coracina novaehollandiae 

iite-winqei Triller Lalage sueuri 

'.te-bellied 	(Little) 
Gkoo-shr ike Coracina papuensis 

çadi-biro Coracina tenuirostris 

.ily 	JSCCAPIDAE : Thrushes, Flycatchers, Monarchs and Fantails 

tte's (Scaly) (Ground) 
flwush Zoothera dauaa 

se Robin Petroica rosea 

Zr1et Robin Petroica aulticolor 

Etern Yellow Robin Eapsaltria australis 

icky-Winter 
(rown Flycatcher) Nicroeca ieucophaea 

Crested Shrike-tit Falcuncufus frontatus 

29fous Whistler Pachycephala rufiventris 

ètden Whistler Pachycephala pectoral is 
y Shrike-Thrush C.ojiuricir,cia harionica 

31ack-facei 4onarch Nonarthe aelanopsis 

Satin Flycatcner Nyiagra cyanoieuca 

hfous Fantail Rhipithira rufifrons 

ey Fantail Rhipidura fuliginosa 

willie Waqtail Rhipidura Ieqccphrvs 

x 	x x 	x x x x x x 

x 

x 

x 

xxx xxx xxx 

x 

x x x x 	x x x 
x 

x x x 
x 	x x xx xx 

x 	x x x x 	x x 
xx x x x x 	x x 
x 	x x xx x 	x x 
x 	x x x x x x 	x x 

x x 
xx x x 	x x 

x x 
x 	x x x x x x 	x x 
x 	x x x x x x 	x x 
x 	x x x x x x 	x x 
x x xx x 	x x 
x 	x x x x x x 	x x 
x 	x x x x x x 	x x 

x 

cont... 



CATC}IEHT 	FOREST 	ALJTRIT'( 

FBCBDC NMFRF F H M ZOOLOCIi I.X HAlE 	
COQON HAlE 

Eamil', 	
: Chowchillas & Quail-thrushes 

Orthonyr teinckii 
Logri'ner 
Easterfl Whipbird 

P5ophodes olivaceus 

Spotted Quail-thrush Cincioso.a pcirictatlil 

Australian Warblers (Wrens) 

S4Jperb 	3lue Wren) 

Fairy"ren 
M41urus cyaneus  

Varieçed (Wren) 

Fairy-wren Halunis luberti  

Fa.ilv 	.CANTH1ZiDAF : Australian Warblers 	Scrubwrens, thornbills 

Pilotird 
Pycnoptilus fioccosus 

Larqe-iiled Scrub wren 
Sericornis .agnirostris 

Yellow—hroated Scrub wren Sericornis citreogularis 

Whiza-rowed Scrub wren Sericornis (rontalis 

Brown 	Srnbill 
Acanthiza pc,silla 

BufF-uced flrnbill 
Acanthiza reguloides 

Striaeo thornbill 
Acanthiza lineata 

e!Iowumped Thornbill Acanthiza chrysorrhoa 

Telkw 	bornbill Acanthiza ,iana 

Brown 	Warbler) Gerygone Serygone aoukl 

Weebill 
Saicrornis brevirostris 

Fii1i IIEOSITTIDAE 	: Sittellas 

Varied 3ittella 
Oaphoeraitta chrysoptera 

ELY C1..I)ACT1DAE : Treecreepers 

Whit-throated Treerteper CJi,acteris Jeucophaea 

Rea-~)rooed Treecreeper C1i,ac1eci5 e,ythrOPs 

E1MEL1P&G1DAE 	Honeyeaters 

Re 	attlebird Antivx.haera carunculata 

So nv-cheeked Honeyeatyer Acantha4leflys rufogularis 

Ho15v 	riarbird Phile.ai cornicuiac'Js 

Bet! 	iner 
Manorina aeijnophrys 

Lewkn1 s Honeyeater Melipliaqa JeNini 

leilow-faced Honeyeater 
LicheiitcuS chrysops 

'hite-naped Honeyeater .e1itJreDttI5 Junatus 

.rute-cheeked Honeyeater 
Phyiidcvyris nigra 

astern Spinebill 
AcanthorhYflCh'JS ter,jirostriS 

:ar jet Honeyeater 
.vzoia 	anguinoienta 

I- 

- 

XX 	 X 	X 	X 

XXX 	XXX 	X 	X 

XXX 	X 	X 	XXX 

XXX 	XX 	 XXX 

XXX 	XX 	 X 	X 

X X X 

XX X X X 

X X X X XX X 

X X X X X X X X X 

X X X X X X X X X 

X X X X X X X 

X X X X X X X X X 

X 

X X X X 

X X X X X X X X 

X 

XXX X X X 

XXX XXX XXX 

XXX XXX XXX 

XXX XXX XXX 

X 

XXX XX XXX 

X X 

XXX XXX XXX 

XXX XXX XXX 

XXX XX X 	X 
X 

XXX XXX XXX 

XX XX X 

cont... 



pPENDIX 2. cont... 

%OGICAL WE COIH NAE CMC}1 FOREST AUTHORITY 

FBCEDC DFMFRF F 	H 	M 

,iili DlCAEE : Flowerpecker 

is1etoebird Dicaeua hirur,dinaceua X 	X 	X X 	X 	X X 	X 	X 

ily PARDA..OtIDAE : Pardalotes 

otted Pardalote Parda1o'j5 p'rsctatus X 	X 	X X 	X 	X X 	X 	X 

X 	X 	X 
riated Paraalote Pardaiotus striatus X X 

.iv ZOSTEROPIDAE : (Silvereyes) lThite-eyes 

ilvereyc Zosterops iateralis X 	X 	X X 	X 	X X 	X 	X 

samily 	EDAE : Australian Grass Finches & Allies 

ed-rowed Firetail 	 Ejbje*a te,poralis 	 X X X 	X X X 	X X X 

:aiilv  )RllDAE : Orioles & Fjgbirds 

1ie-oackeJ Oriole 	 Orioius saqittatus 	 X 	X 

iu.lv &RADISAEIDAE : Bowerbirds, Cattirds and Riflebirds 

satin 3owerird 	 Ptiloriorhynchus violacet,s 	 X X 	X X X 	X 	X 

Tegnt 3.erbird 	 Sericulus clvysocep/alus 	 X 	 X 	X 

'keen C.itbird 	 Aiiuroedus crassirostris 	 X X 	X X X 	X 	X 

Faijjy VAMIDAE : Woodswallows 

usky Wocossallow 	 Arta.us cyanopterus 	 X 	 X 	X 

Fai1y ACT1CIDAE : Currawongs, Eutcherbirds & Nagpies 

irey Butcherbird 	 Cracticus torquatus 	 X X 	X 	 X X 

Austraiian Xagpie 	 Gyanorhirsa tibicen 	 X 	X 	X X 	X X X 

?jei Currawonq 	 Strepera graciilina 	 X X X 	X X X 	X X X 

ami!y CVIDAE : Ravens, Jays & :rows 

Australian Raven 	 Corvus coronoides 	 X 	X 	X X 	X X 

	

ferexz: 	List of Pr,ided Erlish Nam, The Ej,  97fal ktriasian (nitl13loqist3 Union. Vol. 77 may 1I* 

	

C.UO1€ff: 	FR Fal kook 	 CR Carri kook 	X Davis Cre&c 

Dry 	 MF moist 	 AF Rainforest 

	

.IJfll11: 	F Forestry Cission Survey 	 H Hires (1990) 

N Cissim Nanaqent Plan im (Cciled f rom  locil bmsiledqe and a list supplied by the luastralian *isea based on preliminary 

studi in Tuglo Wildlife Refuge a few ki1tres fr Nt.Aoyal State Forest, aM Gloucester and CMstester naqent Pla). 

ii 

-i 	
•,:.?..;.....: 



NIXTREMES 

j]y TAa{Y&.OSSID 	Spiny Anteaters 
X 	X  

Echidna 
Tachyg1osus aculeatts X 

E!iilY 	IRPRMPJIK  
Platypus Ornithorhyrichcis anatinus 

NNa1M.S 
yjAS11IDZ 	Marsupial Mice & Native Cats 

X 
Tiger Quoll 

Dasyurus saculatus X 	X 

Brush-tailed Phascogale Phsccga1e tapoatafa X 	X 
X 	X 	X 

Brown Antechir*is Antehinus stvartii X 	X 	X 
X 

Dusky Antechims 
Antechinus swairtsonii X 

Comm Dunnart Sainthopis aurina 

Faiilv PERAMEIDAE 	Barxficoots 
X 

Northern Brown Baricoot Isoodon ..rourus 
X 	X 	X 	K 	X 

Long-nosed Bandicoot Pera.eies nasuta X 

FamilyCOLMCii 	:Koala 
K 	 K 	X  

Koala 
Phascolarctos cinereus 

E!iY /BAT1D 	: Wo.bats 
XX 	K 

Coon 	o.bat 
Vc.batus ursinus  

Fai1v PETAURIDAE 	Ringtails & Larger Gliders 
X 	X 	K 	X 	K 

Coon Ringtail Possu. Pseudocheirus peregrinus 
X 	K 	K 

Greater Glider 
Petauroid 	volaris K 	K 

K 	X 	X 	K 	K 
Yello,rbellied Glider Petaurus wstralis 

K 	K 	K 	K 	K 	K 
Sugar Glider Petaur'is beeviceps 

Faiily 	1ALNRID&E. : Possuis 
frichosurus vjipeaila K 	X 	K 	K 	K 	K 

Coon Brushtail Possum 
X 	K 	 K 

Mountain Brushtail Possu. frichosur7.ss CJniflUS 

Faaily POTOO1D 	: Potoroos & Bettongs 
K  K 	 K 

Long-nosed Potoroo 
Potorus tridactylus 

K  
Rufous 3ettong Aepyprj.nus rjfescef X 

jlv 	ACODID 	: Kangaroos & Wallabies 
K 	K 	K 	 X 	K 

Red-necked Pade,elon 
Thylogale thetis 

K 	 K 
Parsa Wallaby Xacropus parla 

K 	K 	K 	 K 	K 

Red-necxed Wallaby 
Nacropus rufogriseus 

K 	 K 
Eastern Grey Kangaroo 

Nacropus giganteus X 
K 

Co..on Wallaroo 
Nacropus robvjstvs K 

X 	X 	 K 	X 
Swa.o iallaby Wailabia bicolor 

APP9(DIX 3. LIst of Mmua1 Fauna fran Wxint I,ya1 Area- 

Comm nome 	 Scieitific name 	 Catd.ent 	 Forest 	 Mdaity 

type 

FB8X 	OF IF RF 	RDFHK 
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Puthority 	

I I 
R D F H N 	 :1 	1 

I 

Scitific 	e Catd:iit Forlest 

type 

FBBDC 

BnERIM 

Easily 	ERT1LiON!D 	'Ordinary' £.ats 

1itle Cave Eptesicus 	 Eptesicus darlingtoni 	 X 

ig River Bat 	 Vespadeius regulus 	
X 

Easily &iDAE : Rats & Mice 

Hastiri; 	iver Mouse 	 Pseudc.ys oralis 	 X 	 X 	 x 	x 	x 	x 

ish Rit 	 Rattus fuscipes 	 X 	X 	X 	X 	X 	X 	X 	X 	X 	X 	X 

Srsiup Oat 	 Rattijs Jutrecius 	 X 	X 	 X 	 X 	X 	X 	X 

House Acuse 	 Abs ,jgcujus 	 X 	 X 	 X 	X 

Fm-foued Melosys 	 %elo.ys cervinipes 	 X 	X 	 X 	 X 	X 

Water Rat 	 Hydro.ys chrysogaster 	 X 	 X 	 X 

OnERS 
bbit 	 O,-yctolagvjs cuniculus 	 x 	 x 	x 	 X 	X 	X 	X 

Feral 	Dingo 	 Canis faiiliaris 	 X 	X 	X 	X 	X 	 X 	X 	X 	X 

Fx 	 Vuipes qjipes 	 x 	x 	x 	 x 	x 	x 

Cat 	 Eel is catus 	 X 	X 	X 	X 	X 	X 	X 	X 	X 	X 

4rse 	 Equus cabeiius 	 X 	X 	X 	X 	X 	 X 	X 

- 	 I 
Cow 	 Bos taunts 	 A A A 	 A A 

Fig 	 Sus scrofa 	 X 	 X 	 X 

rerc: 	I.es as in traki (J$3) fl htraliis *,em Ccp 	eiL kte Book of histralim Annals. 

A1Q€41: F8 Fal Brook 	 CB COTM kook 	X Davis Creek 

Dry 	 NF moist 	 AF binforast 

MIRWITT: 	R $ed (1SU,) 	D Dii & AcKechie (iSIS) 

F Forfry Cion Survey 	 H Hines (199) 

N Cissicm Wansqit Pli 151* (Ciled from local lamledge aed a list çlied W Or hetralian kzmn based on 

eliinar.y studies in Tlo Wildlife fuqe a fe ki1t3 es frog  Ntal Sbte Forest1  ard 6lxsrstE ayd ChistrstE 

n_ Pi. 



APPE24DIX 4. LIst of Reptiles & Mr1iibians fr-cm Mt.Royal Area. 

Scientific name 	 Catdnt 	Forest 	 Mthrity 

pe 

FB8X 	tl* RF 	 FH 

FROGS 

Coon Eastern Froglet Ranidelia signifera X X X X X 

Peron ts Tree Frog Litoria peronii X X 

Litoria verreauxii X X 

Blue Kountains Tree Frog Litoria citropa X X 

Eastern DK&rf Tree Frog Litoria faliax X X 

Lesuer's Frog Litoria Jesuerii X X x 

Uperolia iaevigata X X 

'*1Ds 

Bearded Dragon Aiphiboiurus barbatus X X X 

Jacky Lizard A.phiboiurus iuricabis X 	X X X X 

Eastern Water Dragon Physignathus iesuerii X X X X 

1*3 
X X 

Co9per-tailed Skink Ctenotus taenioiatus 

Land *illet Eqernia major X X X 

Tree Skink Egernia striolata X X X 

Hemiergis decresiensis X X 

La.propoiis chailengeri X 	X X 	X X 

Laiprophoiis delicata X X X X X 

- - -. Laaprophoiis guichenoti X X 

Weasel Skink £,prosciricus austelirsa X X X X X 

Red-throated Skink Le.ioiopisaa platynotum X X 

X LeioJc'pisaa entrecasteauxil X 

-- -- Saiphos euaiis X X 

Eastern Water Skink Eufaiprus quoyii X X 	X X 	X X X 

Eulamprus heabsuiei X X 

Family 901DAE  
X X X 	X X 

Diamond Python Abrelia spilota 

Family ELP!DAE 
X X 

Eastern Tiger Snake Hotechis scutatus X 
X X 

Red-bellied Black Snake Pseudechis porphyriacus X X X 

Eastern 3rown Snake Pseudonaja textilis X X 	X X  

Prferec: 	:- 	in Co 	(13*3) 	til aM ftétibiam of Malm1ia. 

CATuI(t: FB Fal &ok 	 CS CMIram &M& 	X Davis Crrá 

RIST: 	OF Dry 	 IF moist 	 AF hirwfarest 

MflIWI11: 	F Fartry Cci,ian amey (1331) 

II Hirrs (1331) 

I 

III 



ftiçiilatics [nsity of Total Bird Ccxanunity. COe-way AN3VA testing for 

di ffereeces between all forest types (unicgged rainforest, nxist & dry 

slerhyll and log_gei sist aisi dry sclercphyll plots). 

Sourtes S&mi of DF 	Mean 	F 	P 

of Variation Squares Square 

Forest Type 207.63 4 	51.91 	2.32 	0.0564 

Error 8838.13 395 	22.38 

Total 9045.75 399  

:[. 

Total Habitat Bird Species Richness. Ce-waY ANOVA testing for differ. 
es 

Itn unlogl plots (rainforest, usiSt and dry sclercdwll).  

Fo

Sources S&nn of 	DF 	Mean 

.

juare 
of arIation

:5;7T582327:.314::. 

Eor 

Total 	 2688.4 	239 

Tutal Habitat Birri sper.les R1chn. 
(be-way ANOVA testing for differel 	bet% 	all forest LyiS (unIogd 

ral nforest, uoist & dry scierochY LI and logged nlst and dry sc lerophy Ii 

plots). 

sum of 	DF 	Mean 
sources 

f Variation 	 Squares 	 Square 

	

695.06 	4 	173.765 	17.139 	0 OIXJ 
Fot iy 

	
395 	10.138 

Eor 	 4004.54 

Total 	 4699.59 	399 

' 	IÜIX . miiu&-  t&&tlta of i.naiyis of VurlI 	rI (AlA) 	xx1uti. 

bte: for  all P values • Indicates sinIfIcanc at gr=0.a5 

population tns1ty of Total Bird Oxrsnunity. (-way ANOVA testing for 

dlfferCes between un1ci plot-s (rainforest. niDist and dry 	lerophyl1). 

r s.xir-rss 	 Sum of 	DF 	Mean 	F 	P 

of Variation 	Squares 	 Square 

Between Focests 	138.86 	2 	69.43 	4.56 0.0114 

Within 	 36.94 	237 	15.23 

Total 	 3747.79 	239 

1t4A,Iatlon iais1ty of Total Bird Ccximinity. 	T-way ANOVA testing for 

forest type and logging history effects (uX)ist arx.i dry sieroiyil plots 

only). 

Sc*irces 
of Variation 

Sr.wi of 
Squares 

DF Mean 	F 	P 

Square 

lorest ptisLure 30.01 1 tl (H 	1.16 	0.381 

logging History 125 1 125 	4.85 	0.028 

£idudl 8170.38 317 25.77 

Total 8325.39 319 26.09 

Bird Species Richness of Total Habitat. T-saY ANOVA testing for forest 
type and logging history effects (lst and dry sclerochyl 1 plots Only) - 

Sources S&in of DF Mean 	F 	P 

of Variation Squares Square 

H5ture 
0.006- 

.OS l o57.72 Forest 
1 405.0 	37.21 	o. cxx). 

I Legging History 405.0) 

Residual J.).5O 317 10.89 

3939.55 319 12.35 



Bird Sçies Richness per iieztare. One-way ANOVA testing for differences 

between unlogged plots (rainforest, mist and dry lercphyll). 

Scurces Sum of DF 	Mean 	F 	P 

of Variation Squares Square 

Forest Type 319.61 2 	159.7 	23.72 	0.000 

Error 1595.78 237 	6.73 

Total 1915.18 239 

Bird Sçies Richness per Hectare. One-way ANOVA testing for differences 

between all forest types (unlogged rainforest. mist & dry slenjphyl I and 

logged mist and dry scierophyll plots). 

Sources Sum of DF Mean 	F 	P 

of Variation Squares Square 

Forest Type 325.59 4 81.39 	9.95 	O.(XX) 

Error 3232.05 395 8.182 

Total 3557.64 399 

Bird Sçec ies Richness per Hec tare. Two-way ANOVA testing for forest type 

and logging history effects (mist and dry scierophyll plots only). 

Sources 
of Variation 

5mi of 
Squares 

DF Mean 	F 	P 

Square 

Forest Moisture 14.03 1 14.03 	1.55 	0.214 

Logging History 79.00 1 79.00 	8.73 	0.003 

Residual 2870.34 317 9.06 

Total 2963.37 319 9.29 

Fulatlon 1stty of Forest Depencit Btrds. One-way ANOVA testing for 
di fferxes bet*t all forest types (unlogged rainf crest, mist & dry 

scleroçihyl 1 and 1ogi mist and dry sclercyl 1 plots). 

Sources 	 Sum of DF 	Mean 	F 	P 

of Variation 	Squares Square 

Forest Type 	 3.926 6 	0.9825 	2.28 	0.0588 

Error 	 629.6066 1462 	0.4306 

Total 	 633.531 1466 

Data are a ppu lat ion est ieate of forest birds w i th hab i tat ru I r€eents 

for forest eccsyst. Sies are 1 isted in the text. 

Two-way ANOVA table for effects of logging history and forest misture on 

numbers of arlx,real nsniials. 

Sources 
of Variation 

Sum of 

Squares 

DF Mean 
Square 

F P 

Logging History 157.53 1 157.53 10.05 0.001' 

Forest Moisture 2.53 1 2.53 0.20 0.657 

Interaction 101.53 1 101.53 8.06 0.008*  

Residual 352.88 28 12.60 

Total 614.47 31 19.82 

Ts,-way ANOVA table for effects of logging history and forest misture on 

population density of axLel uersupials. 

Sources Sum of DF Mean 	F 	P 

of Variation Squares Square 

Logging History 16.53 1 16.53 	3.38 	0.076 

Forest Moisture 3.78 1 3.78 	0.77 	0.386 

Residual 161.66 29 4.89 

Total 161.97 31 5.23 



Two-way A}OVA table for effects of logging history and forest u,tsture on 

s1cies richness of arbereal marsupials. 

Scijrces 
of Variation 

Sum of 
Squares 

DF Meen 	F 	P 

Square 

LL,ing History 5.28 1 5.22 	3.54 	0.026 

Forest Moisture 1.53 1 1.53 	1.61 	0.215 

Residual 27.66 29 0.95 

Total 34.47 31 1.11 

Two-way AJXJVA table for effects of logging history and forest moisture an 

numbers of Greater Gliders. 

Scirces 
of Variation 

Sum of 
Squares 

DF Mean 	F 	P 
Square 

Lcg1ng History 19.53 1 19.53 	2.28 	0.142 

Forest ibisture 34.03 1 34.03 	3.97 	0.056 

Residual 248.66 29 8.57 

Total 302.22 31 9.75 

Two-way AM)VA table for effects of logging history and forest nx,isture on 
ixculation density of Greater Gliders. 

S.xirces Sum of DF Mean 	F 	P 

of Variaticm Squares Square 

Logging History 2.00 1 2.00 	0.676 	0.418 

Forest Moisture 10.13 1 10.13 	3.424 	0.074 

Residual 81.25 29 2.90 

ror,al 97.88 31 3.16 

Two-way AlOVA table for effects of logging history and forest uiistUre on 
 

- 	.. 	' 	 soec les. 

Sources Sum of DF Mean F P 

of Var1atit Squares Square 

Logging History 
Forest MoIsture 

26.28 
19.53 

1 
1 

26.28 
19.53 

7.84 
5.83 

0.009 
0.023* 

InteractiOn 22.78 1 22.78 6.80 0.014 

Residual 
Total 

93.88 
162.47 

28 
31 

3.35 
5.24 

Two-way AlOVA table for effects of loIng history and forest noistUre on

nurnljr3 of individtols of the YellocJ-bellind Glider. 

Sjrce5 Sum of DF Mean F P 

of VariatiOn Squares Square 

Logging History 
Forest Moisture 

22.78 
13.78 

1 
1 

22.78 
13.78 

9.80 
5.93 

0. CX)4 
0.022 

InteractiC*1 19.53 1 19.53 8.39 0.007- 

Residual 
Total 

65.13 
121.22 

28 
31 

2.33 
3.91 

Two-way MOVA table for effects of logging history and forest nolsture 
Cu 

numbers of individuals AntechiflUs stuartli. 

rces Sumof DF Mean 	F 	P 

of VariatiOn Sq Square 

7.73 1 7.73 	0.84 	0 378 
Logging HistorY 

1 15.73 	1.71 	0.2.16 
Ft 15.73 

Residual 
12 9.22 

Total 13573 14 969 



- 
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FIgure 1. FIora 8urvey Mount Royal M.A. 

Approx. locations of survey plots 
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ad]acent to raintorest, there is a dense to closed understorey of 
tall shrubs and this unit grades into, and would be most 
appropriatelY sapped as, unit Yb. Low closed forest of ?i'eljleuca 

or Ler'rosperouo palygalifoliuo occurs as small, linear 
stands along some creeks in gently sloping areas of poor drainage. 
r.rex .aporessj. C. longebrachiira and Juncus spp. may be locally 
comm on in minor drainage depressions, and there are several SULC 

extensive areas 	lha( of impeded drainage which are sedgelan'is with 
only scattered, stunted trees. 

F:ucalyprus obliqua becomes increasingly dominant (and E. saligna less 
frequent) at higher altitudes, where this unit overlaps with Ne and 
should perhaps be sapped as such. At lower altitudes. E. canpanul ala 
or E. c.analiculati may be locally dominant and Na' grades into either 

or Dl respectively.  
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E. nobalzs, and is not distsnct from 11e . The more ncrthetl'j pazch 
is a woodland of E. obliqua with E. paucit!oz'a, which is other"ts,.' 
fiortstically very similar to Ne 

Dh 	Open forest of very mixed canopy cospostt:on and variable :ar,c:, 
height, usually below 35m but up to lbs on farourable sites. C.incpy 
species Include Eucalyptus salagsa, E. acoe.'uoujes. E. euget.,:ies it 
E. canaliculara, There is usually a sparse to moderately iise sir 
stratum of ,4cacis irrorata or .4. maidenj, wilh a grassy ground 
cover. 	Limited areas on lower slopes adjacent to r.sinforas: :va';e a 
more well developed understorey of tall shrubs or small trees o 
Irrorata, Cllastemon salignus or y2ljlejc3 sryphelioides. Tb:z n 
grades into Dl and to some extent, fla' . 	It usually his a sore oea: 
shruboy understorey than Dl. 

Na- 	This unit is similar to Na' but generally has a lower canopy height 
(usually (30s) and tends to occur on drier sites. Understorey 
structure and floristics are very similar. Eucalyptus saligna is 
less frequent in the overstorey while E. campanulata and E. 
canalaculara are more frequent. This unit is interoediate between 
typical Na' and Dl and grades into both. 

Nb' 	A tall open forest dominated by Eucalyptus laevopznea, with or 
without E. saligna, with grassy understorey. As sapped, this unit is 
not distinct from Na, .  

Nb- 	A minor variant of Nb' on slightly drier sites, with slightly lower 
canopy height. Not distinct from Na', 

Mc' 	A tall (35m) open forest tloristicaily very similar to typical Na' 
Eucalyptus casspanulata tends to be more prominent in the overstorey 
and may be locally dominant, but is absent from some stands. 

Nc 	In Fal Brook and Carrow Brook catcheents, this is a grassy open 
forest (up to ibm tall) In which Eu.alj'j,.tUi caspanulata is usilly 
prominent. It grades into Dl on drier sites, with increasing 
frequency of E. eugensoides. E. canalicuiata and E. acmenodeS. In 
Davis Creek area it is a taller, slightly more mesic forest in which 
E. laevopinea or E. obliqua are dominant and which is intermediate 
between Na' and lie' 

He, 	Tall open forest of E. obliqua (35m( with dense grassy understorey 
dominated by Poa sieber2ana and Lomandra longs toLlS. 

Me' 	Very similar to lie' . but with generally lower canopy height (usually 
<3Dm) 

Hg- 	A map unit of very limited extent, occurring in two separate small 
patches in the Davis Creek area. The more southerly patch is almost 
exclusively E. obliqua with scattered or occasionally locally common 

Dl 	Open forest (mostly (30m tall) of mixed canopy compositton, oc:urr::; 
mainly on drier sites at low altitudes. Typical canopy specIes 
include Eucalyptus canal Iculara, E. camp.anulat,a. E. euqenloides and 
E. acsenaades. E. saligna and E. laevopinea may be locally cos:cr, 
espectally on more mesic sites where this type grades into tytca 
Na' .  .4110c3suarina corulosa invariably occurs as a subcanopv 
specIes, often with .4ngophora tlor:bunda. Understorey is grass7 
sparse or absent shrub layer, common ground cover specles beitç ?,a 
labsllaz-daerj, Imperata cylindr,'ca, Lomandra longjfolja, Daanei.j 
caerulea, t'chondra repens and Glycine clandestina. 

Cm 	Open forest (up to 35s tall) dominated by Eucalyptus canalicalaca 
with a subcanopy of .4nqophora floribunda and .4llocasuarana ror'aloss, 
representing the drier end of the open forest gradient in the area. 
Overlaps with Oh, Dl and to a lesser extent, Na' and ftc' on drier, 
low altitude sites. 

Cm 	This map unit which occurs as several small patches includes two 
different grassland vegetation types. Trees and shrubs are absent o: 
rare. On very steep upper slopes at high altitudes it is 
floristically very similar to the understorey of units ?1e and '<c 
The patch on gentle slopes north-west of tiount Carrow differs in 
being an area of impeded drainage on a basalt bench. Spectes of 
Cype<aieae and Juiueaceae die ,auue abuuudauui and there are several 
small swamps. These were not sampled. 

Cr 	This is a distinct unit occurring as a single discrete patch. it i. 
a mosaic of shrub thickets (mostly (3m tall) and bare rock. The 
shrub thickets are variously dominated by teptospezmum varlabile. 
Baeckea sp. aft. diosmafolia and Plecrranthus graveolens, with a 
ground cover of tepidosperma larerale. 
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Tot. 
Yreq. 

1 
(39) 

2 
(10) 

Coiioity 

	

3 	4 

	

(2) 	(6) 

niber 
5 

(3) 

	

6 	7 

	

(1) 	(1) 
1 

(8) 
9 

(2) 
10 

(1) 

Pollia crispata 5 . . . . 0.67 . 	. 0.25 0.50 
Poiyqala veroLicea 1 0.03 . . . . . 	. 
Polyosia 	conoinqhaiii 1 . . . . . . 	0.61 0.63 
Polyscias iurrayi 2 . . . 0.17 . . 	. 0.13 
Polyscias saibucifolia 9 0.18 0.10 . 0.11 . . 	. 
PolystichQl australiesse I 
Polysticboi fallax 12 0.21 0.10 0.50 0.13 . . 	. 
Polystichni prouiferni 3 . 0.20 . . . . . . 1.00 
Poranthera iicropbylla 15 0.11 0.70 . 0.17 . . 
Pratia pednncnlata 1 0.03 . . . . . 	. 
Pratia 	pnrpnrascens 41 0.12 0.90 1.00 0.11 . 1.00 	. 
Prunella Tolgaris 5 6.08 . 1.00 . . . 	. 
Psychotria loniceroides 19 0.21 . . 0.33 1.00 . 	. 0.75 
Pteridini escnlentui 50 0.35 0.00 1.00 1.00 . . 	. 
Pteris 	treinla 13 0.21 . . 0.33 0.67 . 	. . 6.50 
Pteris 	nibrosa 10 . . . . 0.33 . 	0.33 0.00 0.50 
Pterostylis coccinea 2 . 0.20 . . . . 	. 
Pterostylis curta 5 0.10 0.10 . . . . 	. 
Pterostylis decnrva 7 0.05 0.50 . . . . 	. 
Pterostylis lonqifolia I . 0.10 . . . . 	. 
Pterostylis notans I . 0.10 . . . . 	. 
Pyrrosia confinens 11 0.03 . . 0.17 1.00 . 	. 0.50 1.00 
Pyrrosia rupestris 17 0.26 0.10 . 0.11 0.67 . 	. 0.25 . 1.00 
uintinia sieberi 1 . . . . . . 	. . . 1.00 

launoculus plebeins 22 0.26 0.90 1.00 0.17 . . 	. 
lapanea 	hovittiana 4 . 0.10 . 0.33 . . 	. 0.13 
lapanea 	variabilis 17 0.21 0.10 . 0.50 1.00 . 	0.33 
Rhodainia 	rubescens 6 0.00 . . . 1.00 . 	. 
Ripogonni albui 7 . . . . . . 	. 0.63 1.00 
lipogonui discolor I . . . . . . 	0.33 
lipoqonni facettianun 1 . . . . . . 	. . 0.50 
Inbns hillii 3 0.03 . . . . . 	. . 1.00 
Rubus parifo1ius 38 0.14 0.40 0.50 0.50 . . 	. 
lubus rosifolius 20 0.26 0.10 0.50 0.03 0.61 . 	. . 0.50 
Johns sp. 	aff. 	ioorei I . . . . . . 	. 0.13 
Juiex broynii 10 0.21 . 0.50 0.11 . . 	. 
Saibucns australasica I . . . . . 	. 0.25 
Sarcochilus 	falcatns 15 0.00 . . 0.11 0.67 . 	0.33 0.63 1.00 1.00 
Sarcochilus o1iaceus I . . . . . . 	. 0.13 
Sarcaaelicope siiplicifolia I . . . . . . 	. 0.11 
Sarcopetalu hareyanui 4 0.03 . . . 0.67 . 	. 0.13 
Scaevola 	albida 1 0.03 . . . . . 	. 
Schizoierja ovata I . 0.10 . 0.11 0.61 . 	0.61 0.13 
Schoenos apoqon 1 0.05 0.30 1.00 . . . 	. 
Scieranthus biflorns 3 0.05 0.10 . . . . 	. 
Scutellarja buailjs 4 0.05 0.10 . 0.11 . . 	. 
Scutellarja iollis 1 . . . 0.11 . . 	. 
Senecio aiyqdalifolins 15 0.21 0.20 . 0.67 0.33 . 	. 
Senecio biserratns 1 0.03 . . . . . 	. 
Senecio hispidulus 10 0.10 0.20 . 0.11 . . 	. 
Senecio lautus ssp. 	aft. 	iaritiaus 3 . 0.30 . . . . 	. 
Senecio linearifoijus ii 0.15 0.20 . 0.50 . . 	. 
Senecio ucranthus 3 0.08 . . . . . 	. 
Senecio iiniius 6 0.00 . 0.50 0.33 . . 	. 
Senecio sp. 	8 	(aff.aparqiaefolius) 20 0.28 0.90 . . . . 	. 
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Co,innity nuber 
Tot. 	1 	2 	3 	4 	5 	6 	1 	0 	9 	10 

!req. 	(39) 	(10) 	(2) 	(6) 	(3) 	(1) 	(3) 	(8) 	(2) 	(1) 

Oicrolaena stipoides 	 19 
Oicrosoriui diversiioliui 	1 
Oicrosoriai scandens 	 11 
Oicrotis sp. 	 1 
Iischocarpus anstralis 	7 
Oorinda jasninoides 	 12 
Oyosotis snaveolens 	 I 
Oeoiitsea aostriliensis 	1 
Oeoiitsea dealbata 	 10 
oteiaea longifolia 	 5 

8otelaea venosa 	 I 
Oothotaqns ioorei 	 1 
Olearia oppositifolia 	 3 
Oialanthus popnlifolins 	1 
Opercularia aspera 	 3 
Oplisienus iibecillus 	34 
Oreoiyrrhis eriopoda 	 4 
Orites excelsa 	 6 
Oxalis ?radicosa 	 3 
Oxylobini ilicifoliun 	 3 
Palieria scandens 	 8 
Pandorea pandorana 	 26 
Papillilabini becUeri 	3 
Pararchidendran pruinosni 	2 
Parsonsia brovnii 	 1 
Parsonsia species 1 	 1 
Parsonsia straninea 	 17 
Parsonsia velutina 	 6 
Paspalni dilatatu 	 I 
Pellaea falcata ear. falcata 	23 
Pellaea falcata ear. nana 	6 
Pellaea paradoxa 	 1 
Pennantia cunninhaiii 	12 
Pennisetni alopecuroides 	1 
Peperonia tetraphylla 	 1 
Persicaria decipiens 	 2 
Persoonia linearis 	 14 
Pbraqiites australis 	 I 
Phyllanthus qasstroeiii 	 3 
Phyllanthus sinilis 	 1 
Phytolacca octandra 	 I 
Picris hieracioides 	 14 
Piielea ligustrina ssp. ligustrina 	2 
Piper none-hollaadiae 	6 
Pittosporua reo1utu 	 8 
Pittosporni undulatni 	 1 
Planchonella australis 	2 
Plantaqo debilis 	 21 
Platycerini bifurcatna 	12 
Platysace lanceolata 	 2 
Plectorhiza tridentata 	2 
Plectranthus grneolens 	I 
Plectranthns parif1orns 	28 
Poa labillardieri 	 59 
Paa sieberiana 	 4 

	

8.33 	0.40 	. 	0.33 	. 	. 	. 
. 	. 	. 	. 	. 	• 	0.13 
• 	. 	. 	0.61 	. 	0.33 	0.88 	. 	1.00 

	

0.03 	. 	. 	. 	. 	. 	. 	. 
. 	. 	. 	0.33 	. 	0.33 	0.3 

	

0.03 	. 	. 	0.11 	0.61 	. 	. 	0.18 	0.50 
0.20 	. 	. 	. 	. 	• 	. 

. 	. 	. 	0.33 	. 	. 	. 

	

0.11 	0.33 	. 	0.61 	0.63 	0.50 
0.10 	• 	0.11 	. 	• 	• 	. 	1.00 	1.00 

	

0.03 	. 	. 	. 	. 	. 	. 
1.00 

	

0.03 	0.10 	. 	. 	. 	. 	. 

	

0.11 	. 	. 	. 

	

0.05 	. 	. 	. 	1.00 	. 	. 

	

0.62 	0.10 	. 	1.00 	0.33 	. 	. 	. 	1.00 

	

0.40 	. 	. 	. 	. 	. 	. 

	

0.11 	. 	. 	1.00 	0.13 	. 	1.00 

	

0.05 	0.10 	. 	. 	. 	. 	. 

	

0.05 	0.10 	. 	. 	. 	. 	. 	. 

	

0.33 	. 	0.61 	0.63 

	

0.33 	0.30 	. 	0.50 	0.67 	. 	0.61 	0.50 	0.50 

	

0.03 	. 	. 	. 	0.31 	. 	. 	. 	0.50 
025 

. 	. 	• 	• 	• 	• 	. 	. 	1.00 

	

0.3 	. 	. 	0.33 	1.00 	. 	0.61 	0.63 
. 	. 	. 	. 	. 	. 	0.15 

	

0.50 	. 	. 	. 	. 

	

0.36 	0.10 	. 	0.67 	0.61 	. 	. 	. 	1.30 

	

0.33 	. 	. 	0.50 	0.50 

	

0.01 	. 	. 	. 	. 	. 	• 

	

0.11 	. 	. 	0.61 	1.00 	0.50 

	

0.50 	. 	. 	. 	• 
0.1) 

	

0.03 	. 	0.50 	• 	. 	. 	. 

	

0.13 	. 	. 	. 	• 	. 	. 	. 	. 
. 	0.50 	. 	. 	. 	. 

	

0.11 	. 	1.00 	. 	. 	0.50 

	

0.10 	. 	. 	. 	• 	. 

	

0.03 	. 	. 	• 	• 	• 	. 

	

0.13 	0.80 	. 	0.11 	. 	. 	• 

	

0.11 	0.33 	• 	. 

	

0.33 	. 	. 	0.63 

	

0.10 	. 	. 	0.11 	. 	. 	. 

	

0.08 	0.10 	. 	0.33 	0.33 	. 	. 	. 
. 	. 	. 	0.33 	. 	• 	0.13 

	

0.46 	0.80 	. 	0.11 	. 	• 	. 

	

0.13 	. 	. 	. 	0.33 	. 	0.33 	0.50 	0.50 

	

8.03 	. 	. 	. 	. 	1.00 	. 

	

0.03 	. 	. 	. 	. 	. 	. 	0.13 

	

1.00 	. 

	

0.56 	0.10 	. 	0.50 	. 	. 	. 	. 	0.50 

	

0.97 	1.20 	1.00 	0.61 	. 	1.00 	. 	• 	0.50 

	

.0.40 	. 	. 	. 	. 	• 	. 	. 	• 

- 
S 	 -- 
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rreq. 	(39) 	(10) 10 (2) 	(6) 	(3) 
 

hloraqfs ?serra 
 

8ardenbergja riolacea 	 26 	0.51 	0.50 
Bedycarya anqnstifolia 	 - - 
ffelichrysni apicolatni 1 

. o.iu . 	0.50 . 	• . 
e1icry9nI bracteatni . 	0.10 . . 	. . 

Oeiichrysoi diosijfojj01 
II 

2 
0.15 	0.40 . 	0.17 . 

Belicbrysus elatni 
2 

0.05 . . 	. . 
e1ichrysn1 rofescens 

0.03 	. . . 	1.00 
8elicbrysni scorpjojdes 

11 

I 
0.15 	0.10 . 	0.50 

0.50 
Oelipterni antheiojdes 

. 	0.10 . 	. . . 
8ibbertja dentata 

3 
15 

0.03 	0.20 . . 	. 
Ribbertia 	scandens 36 

0.31  

Rjbjcns beteropbyll0s 1 
061 	0.10 . 	1.00 . 	. . 

Sistiopterjs icj51 I 
0.03 	. . 	. . 	. . 

Oydrocotyle acntjloba 
8idrocotyle qeranijfolja 

40 
. 

0.56 	1.00 

. 	. 

. 	1.11 

. 	. 

. 	. 
. 	. 	

. 1.00 . 
8ydrocotyle peduacniaris 

1 
8 

	

0.03 	. 

	

0.10 	0.20 

. 
1.00 

. 	. . 
Oydrocotyle tripartita 3 0.03 

. . . 
Oylenantbera dentata 10 

. 
0.15 

. 	. . . 	
. 1.00 

ynenosporu, flavni 1 
. 

0.1 0 
. 	0.11 	. • . 	0.13 	1.00 

Oypericui qralineua 16 
. 

0.28 	0.20 
. 	0.17 	0.33 

0.3) 
. . 	0.25 	1.00 

iypocboerjs radicata 21 0.2 0 	0.90 
. . 

0.50 
1.00 . 

ffypolepis 	Olindulifera 
Inperata 	cylindrjca 	var. 

0 0.03 	0.10 
. 

0.50 	0.61 	0.33 

. 

. 
. 

iajor 	33 
Indigofera 	australis 	var. 	anstraljs 16 

	

0.59 	0.20 

	

0.31 	0.20 
1.00 	0.61 	. 1.20 

. 

. 
Jucs 	f11jàJjg 2 

. 	0.11 	. . 
Juncus 	honajocaujis 

0.93 0.50 	. . . 
Jucus pauciflorus 

1 
14 

0.03 	. 
0.21 

. 	. . 	. 
Juncus prislatacarpus I 

. 1.00 	0.33 	. . . 	1.00 
Juncus sarophorns 1 

. 	. 
0.00 

0.50 . 	. . 	. 
Ienaedja rubicunda . 1.00 	0.11 	. . 
Lagenifera 	stipitata 

11 
9 

0.28 	. . 	. . 	. 
Lastreopsis 	aculinata 4 

0.13 	0.30 . 	. 	. 1.00 	. 
astreopsis decolposjta 0 

. 	. . 	. 	. . 	
. 0.50 

Lastreopsis 'icrosora 5 
. . 	0.33 . 	1.00 0.38 	0.50 

Lastreopsis Innita 
I 

. 	. . 	. 	. . 	
. 0.50 	0.50 

Lepidosperia 	laterale 23 

	

. 	. 

	

0.31 	0.60 

. 	. 	. . 	
. 0.13 

Lencopoqon fraserj 2 
. 	0.33  

Lencopogon 	lanceolatos 13 

	

. 	0.20 

	

0.08 	0.90 
. 	. . 	. 

Libertja panicojata 1 0.03 
. 	0.11 	. . 

Litsea 	retjcnlata 3 0.03 
. 	. . 	. 

Livistona 	australjs I 
. .0.33 . 	. 0.13 

Loganja 	albiflora I 
. . 	. 	. . 	

. 0.13 
Loiandra 	filjforijs 1 

. 	. 
0.03 . 

. 	. 	. 1.00 . 
Loiandra hystriz 

I . 
. 	. . 	. 

Lolandra 	longifolja 
Loaandra 	spicata 

55 

	

. 	. 	. 	. 	. 

	

0.05 	1.00 	1.00 	0.67 	. 

. 
1.00 

. 	0.50 

Lazula 	aeridjonaljs 
16 
10 

	

. 	. 

	

0.00 	0.70 
. 	0.11 	1.00 

. 
. 	1.00 1.00 	. 	1.00 

laclura 	cocbincbjnensjs 4 
. 	. 	. . 	. 

Iajajsja 	scandeos 5 
. 

'. . 	0.11 	0.33 . 	. 0.13 	0.50 
!arsdenja 	rostrata 6 

. 
0.05 

. 	. 	0.33 . 	. 0.50 
Iarsdenja 	suberosa 2 

. 
0.01 

. 	0.11 	0.33 . 	. 0.13 	0.50 
!aytenus 	silvestrjs 1 0.28 

. 	. . 	. 0.13 
Oeialeoca 	stypheljojdes 3 

. 
0.08 

. 	0.17 	. . 
lentha die,enjca 10 

. 
0.26 	. 

. 	. 

. 	. 
. 	. 
. 	. 
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Coiiooity nuihe 

Tot. 1 2 

Freq. (39) (10) (2) (6) (3) (1) 	(3) (8) 12) 	(1) 

Z1aeocarps tirtonfl I . . . . . . 0.13 

Olaeocarpos obotu 
Zlaeocirpos retcn1tus  

g1tosteia 	reticu1tu 6 . . . 0.17 . . 	. 0.30 1.00 

E1attostclys Dmosa 0.33 

1!Ias scaber ear. 	scaber 10 0.15 0.40 . . . 
hbeiia aostraliana 2 

Ondiandra sieberi 4 0.03 . . 0.17 0.33 . 	. 0.11 

Ontolasia iarginta 3 0.05 . . 0.17 . . 	. 
Entolasia 3tricta 2 0.03 . . . . 1.00 	. 

Opilobini 	i11ardieranui 
5. 	lydrophiln 1 0.03 . 0.50 . . . 	. 

Eragrostis leptostacbya I . . . . . 1.00 	. 

Eucalyptus acienioides S 0.13 . . . . . 	. 
Eucalyptus caipnulata 20 0.36 . . 0.50 0.61 . 	. 
Eucalyptus canalicolata 19 0.04 . . 0.17 . . 	. 
Eucalyptus enqenioides 14 0.36 . . . . . 	. 
Eucalyptus laetopirea 32 0.54 0.60 . 0.50 0.61 . 
Eucalyptus iicrocorys 1 0.03 . . . . . 
Eucalyptus 	nob:lis 1 0.10 0.10 1.00 . . . 
Eucalyptus obLqna 9 0.03 0.00 . . . . 
Eucalyptus pauciflora I . 0.10 . . . . 
Eucalyptus quadraugnlata 7 0.13 0.20 . . . . 
Eucalyptus 	resinitera 1 . . . . . . 	. 0.13 

Eucalyptus 	saligna 36 0.64 . . 1.00 1.00 . 	. 0.13 0.50 

Zucalyptns 	tereticornis 4 0.00 . . . . 1.00 

Enodia iicrococca 9 0.05 . . 0.33 0.67 . 	0.33 0.13 0.50 

Zupolatia lanrina 11 0.03 . . 0.17 1.00 . 	0.33 0.63 

Zustrephus latifolius 26 0.46 0.20 . 0.83 0.13 . 
Ezocarpos cnpressiforiis 1 0.03 . . . . . 
Ticus coronata 1 . . . . . . 	. 0.63 1.00 

Fiens obl:qna 2 . . . . . . 	. 0.25 

Gabnia ieianocarpa 9 0.13 . . 0.50 0.33 . 
Gahnia 	sieberana 2 0.05 . . . . . 
Galini bi3ifoliui 3 . 0.20 . 0.11 . . 
Galiui gndiclaudii 1 0.03 . . . . . 
;aiiui spp. 36 0.64 0.80 0.50 0.33 . . 
Geitonoplesint cposui 19 0.26 0.10 . 0.61 0.67 . 	. . 1.00 

Genoplesini sp. 1 . 0.10 . . . . 
Geranini neglectui 1 . . 0.50 . . . 
Geraniui potntil]oides 40 0.62 0.90 1.00 0.50 . . 	. . 1.00 

Geranini solanderi 6 0.10 0.20 . . . . 
Glyceria 	anst:alis 1 . . 0.50 . . . 
Glycine clandestina 53 0.87 1.00 . 1.00 . 1.00 	. . 0.50 

Gielina leicbardii 1 . . . . 0.13 . 
Guaphalici gyinocephalni 22 0.36 0.10 0.50 . . . 
Gapha1itn spnaericui 1 0.03 . . . . . 
Goiphocarpns 	sp. 5 0.10 . . 0.11 . . 
Gonocarps hijiis 16 0.44 0.80 . 0.17 . . 
Goodenia ovata 1 . . . 0.17 . . 
Gratiola 	latifolia 3 . . 0.50 0.11 . . 	. . 0.50 

Coma 	setiglauca 13 0.10 . . 0.33 0.67 . 	0.61 0.25 0.50 

Gyinostachys anceps 19 0.15 . . 0.33 0.67 . 	0.33 0.15 1.00 

Eahea 	erantba 1 . 0.10 . . . . 
Baloragis heterophylla 18 0.33 0.20 1.00 0.11 . . 

- . 



pdii 2 cont. 41 

Coinnit1 nniber 
Tot. 1 2 3 1 5 6 	1 0 9 10 

Treq. (39) (10) (2) (6) (3) (1) 	(3) (0) (2) (1) 

/ 

	

crrptoclrya oboyati 1 . . . . 0.61 . 	0.33 0.38 0.50 
Cyathea anstralis 1 . . . 0.11 . . 	. 
Cyathea leichhardtiana 2 . . . . . . 	0.61 
Cyihidini snave 6 0.15 . . . . . . 
Cybapoqon ref ractos 1 0.08 . . . . . 	. 
Cpoglassni australe 3 0.05 0.10 . . . . . 
Cinoglossni latifolini 21 0.41 0.20 0.50 1.00 0.33 . 	. . 0.50 
Cynoqlossui snaveolens 1 0.83 . 0.50 . . . 	. 
Cyperns enervis 3 0.05 . . . . . 	. . 8.50 
Cyperas 	flaccidus 1 0.03 . . . . . . 
Cyperns iibecillis 13 8.23 0.10 . 0.50 . . 	. 
Cyperns lhotshyanus 2 0.03 . 8.50 . . . 	. 
Cyperns Incidus 5 0.05 . 1.08 . . . 	. . 0.50 
Cyperus tetraphyllus 9 0.03 . . 0.11 1.00 . 	. 0.25 1.80 
lanthonia 	Iaevis 1 . 0.10 . . . . 	. 
Danthonia 	loaqifolia 2 0.85 . . . . . 	. 
Danthonia raeeiosa 13 0.26 0.30 . . . . 	. 
laphandra iicrantha 20 0.05 0.10 . 0.33 1.00 . 	0.61 1.00 1.00 
Daucns qlochidiatus 3 0.08 . . . . . 	. 
Davallia pyridata 2 0.03 . . . 0.33 . 	. 
Deeringia 	ziaranthoides 2 . . . 0.11 . . 	. . 8.50 
Dendrobini fairfaxii 3 . . . . 0.33 . 	. 0.25 
Dendrobiui qracilicanle I . . . . . . 	. 0.13 
Dendrobini iortii 1 . . . . . . 	. 0.13 
Dendrobini puqioniforie 1 . . . . 0.33 . 	0.33 0.50 . 1.80 
Oendrohiui tarberi 3 . . . . . . 	. 0.13 1.00 
Dendrocuide excelsa 9 . . . 0.11 . . 	0.33 0.15 0.50 
Dennstaedtia 	davallioides 10 . . . 0.33 1.00 . 	. 0.15 1.80 1.00 
Desiadini brachypodni 1 0.03 . . . . . 	. 
Desiodini rhytidophyilna 3 0.08 . . . . . 	. 
Desiodini varians 50 0.81 1.80 0.50 0.61 . . 	. 
Deyenxia quadriseta 1 . 0.10 . . . . 	. 
Dianella caerulea 46 0.82 0.30 . 8.83 . . 	. 
Dianella lonqifolia 2 0.03 0.10 . . . . 	. 
Dianella reo1uta 2 0.05 . . . . . 	. 
Dianefla 	tasianjca 1 0.08 0.30 0.50 . . . 	. 
Dichelachne iicrantha 6 0.08 0.30 . . . . 	. 
Dichelachne rara 3 . 0.30 . . . . . 
Dichondra repens 43 0.19 0.80 . 0.61 . . 	. 
flicksonia 	antarctica 2 . . . . . . 	. 0.13 . 1.00 
Dictyiia broinii 4 . . . . . . 	. 0.50 
Diqitaria paruiflora 1 0.03 . . . . . 	. 
Diascorea trannersa 16 0.10 . . 0.61 1.00 . 	. 0.30 1.80 
Diospyros anstralis 14 0.05 . . 0.33 1.00 . 	. 0.63 1.80 
Diospyros pentanera 8 . . . . . . 	1.00 0.61 
Diplazini assiiile 2 . . . . . . 	. 0.25 
Diploqlottis 	anstralis 12 0.03 . . 0.11 0.61 . 	1.00 0.63 
Dipodini variegatni 4 0.10 . . . . . 	. 
floodia 	aspera 10 0.56 0.20 . 0.83 1.80 . 	0.33 0.63 1.80 
Doadia caudata 3 0.08 . . . . . 	. 
Doodja nedia 2 0.83 . . 8.11 . . 	. 
Doryphora sassafras 14 . . . 0.33 0.13 . 	1.80 0.38 . 1.80 
Dysozylni fraserianun 13 0.03 . . . 0.13 . 	1.00 1.00 
Echinopogon aatus 26 0.41 0.60 . 0.50 . . 	. . 0.50 
Ohretia acniinata 4 . . . 0.11 . . 	. 0.25 0.50 

- 



Counnity nuiber 
Tot. 1 2 3 4 5 6 1 8 9 	10 

Freq. (39) (10) (2) (6) (3) (1) (3) (1) (2) 	U) 

Iotrychivi iostrale 2 0.05 . . . . . . 
Orachychiton acerifolius 6 . . . . . . 0.33 0.63 
Orachycoie iicrocarpa 14 0.15 0.00 . . . . . 
Oreynia 	obloBqifolia 14 0.31 . . 0.17  
Caldclnyja paniculasa 12 0.03 . . 0.17 0.67 . 1.00 0.63 
Callicoia 	serratimolja 1 . . . 0.17 . 
Caliisteion sa1inns 4 0.05 . . . 0.33 1.00 . 
Callitriche 	inelieri 2 . . . 0.11 . . . . 0.58 
Calochlaena dubia 8 0.05 . . 0.67 0.33 . . . 
Canthini coprosioides 2 . . . . . . . 0.25 
Cuda.ine paocijaqa 4 0.10 . . . . . . 
Cardaiine sp. 	T 1 0.05 0.50 . . . . . 
Carex appressa 18 0.26 0.10 1.00 0.67 . . . . 
Carex breviculiis 3 0.05 0.10 . . . . . 
Carex declinata I . 0.10 . . . . . 
Carex fascicularis I . . 0.50 . . . . 
Carex hattoriana 3 . . . . . . . 0.25 0.50 
Carex inversa 11 0.41 0.70 0.50 0.33 . . . . 0.50 
Carex lobolepis I . . 8.50 . . . 
Carex longebrachiata 11 0.15 . 0.50 0.50 . . . . 0.50 
Cassine australis 4 . . . . . . 0.33 0.38 
Cassinia 	coipacta 8 0.15 0.10 . 0.17 . . . 
Casuarina cunninçhaijaua 2 . . . . . . . . 1.00 
Cayratia cleiatidea 4 0.08 . . 0.17 . . . 
Celastrus australis 1 0.03 . . . . . . 0.13 0.50 
Centanriui erythraea 1 0.03 . . . . . . 
Ceutella 	asiatica 2 0.05 . . . . . . 
Cephalaralia 	cephalobotrys 6 . . . . 0.67 . . 0.38 0.50 
Cerastini qloieratni 1 0.01 . . . . . . 
Cheilanthes 	austroteunifoija 1 0.03 . . . . . . 
Cheilanthes sieberi I . . . . . 1.00 . 
Chi1o1ottis qunnii 1 . 0.18 . . . . . 
Chiloglottis 	spp. 4 0.03 0.30 . . . . . 
Christelia dentata 1 . . . . . . . . 0.50 
Cirsini vullare 21 0.51 0.30 1.00 0.33 . . . 
Cissus antarctica 19 0.13 . . 0.50 0.67 . 0.33 0.75 1.00 
Cissns hypoglanca 21 0.26 . . 0.33 0.67 . 0.33 0.50 1.00 
Citriobatus paucjflorns 19 0.05 . . 0.17 1.00 . 1.00 1.00 1.00 
Citronella ioorei S . . . . . . 0.63 
Claoxylon anstrale 2 . . . . 0.33 . 

. 
0.33 0.13 8.50 

Cleiatis 	aristata 30 0.49 0.10 . 0.50 0.33 . . 
Cleiatis glycinoides 2 . . . 0.17 0.33 . . 
Clerodendrut floribundui 1 . . . . 0.33 . . 
Clerodendrni toiebtosut 1 0.03 . . . . . . 
Coiielina cyanea 4 0.05 . . 0.17 . . . . 0.50 
Conyza 	albida 13 0.28 0.10 . 0.11 . . . 
Coprosia quadrifida 12 0.10 0.50 . 0.33 . . . . . 	1.00 
Correa reflexa I . . . . . 1.00 . 
Corybas 	sp. 1 . 0.10 . . . . . 
Crassula 	sieberiana 6 0.08 0.30 . . . . . 
Croton verreauxii 2 0.03 . . . . . . 0.13 
Cryptocarya 	erythroxylon S . . . . 0.33 . . 0.50 
Cryptocarya 	foveolata 3 . . . . . . 0.33 0.25 
Cryptocarya glancesceus 11 . . . 0.33 1.00 . 0.67 0.38 0.58 
CrTptocarya licroneura 9 0.08 . . . 1.00 . . 0.25 0.50 

. 1 
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lppendjz 2. frequency of occurrence of vascular plant species in floristic CollDfljtjes Species are listed alphabetically 
Frequencj5 

shoyn under each coflunity are the proporto 
not recorded in that coiionj 	 of plots ritbjn the caalajy in 'hich the species vas recorded 

:  

Counnity uniber 

	

1 	2 	i 	 5 	6 	7 

	

(39) 	(10; 	(2) 	(6) 	(3) 	(1) 	(3) 	
8 	9 

(8) 	(2) 	(1) 

10 

 

Tot. 
Treq. 

lcacja liplera 

	

Icacia irrarata 	
11 

	

ICacia laidenji 	
23 

	

lcacja lelanozylon 	
12 

Acaena novae-zelandjae 	 29 
Iclanthus fornicatns 	

4 

	

Aciena slithj 	
15 

lcronycbja oblonqjfojjà 	
3 

	

ldiant aethiopjcua 	
17 idiatua diapbai 

	

ldjantui (orlOsUi 	
19 

	

ldiantui bispidu1 	
3 lqeratjoa adenophor 	
1 

	

1qrostj aeluJa 	
2 

1110stj 5  avenacea var. avenacea 	5 

	

Ajoqa anstrajjs 	
3 

llanqiai 'illosui ssp. POlyosloides 8 

	

llectryon subcjnereus 	 12 

	

lllocasuarjnj torniosa 	 32 Ilyria ruscif0) 	
I lioj 	alatni 	
I 

Alyeia Conqener ssp conqener 	5 
layela pendulni ssp. pendglui 

	

Ineilesa acolinatu, 	
1 

	

Inellena bifloran 	
I 

Inqophora florjbanda 	
16 

	

Ipbanopetalu, resjnosui 	 4 

	

&rthropodju1 Iilleflorua 	13 

	

lrthropod1u1 linUs 	
3 

	

Zrtbropterjs tenella 	
13 lsParaqus sp. 	

I 

	

Ispernja sCoparia 	
2 

	

isplenini austrajasicun 	 8 

	

lspienjua bulbiferni 	 I 

	

Ispienju, f1abeIlifo]j1 	 7 

	

Asrrotrlcha latifolia 	
4 

	

lnstraljna PUSiiJa 	
1 

	

lustroiyrtus bid,jl1 	 2 

	

Iackbo,514 nyrtjfolja 	 1 3a1oqha 1cida 	
6 

1iflardjera scandens 	
4 	0. 

	

Ilechnun cartilagjneu, 	
2 Ilechnna patersonji 	
2 



cYPUCEA 
B C.areX appressa R. Br. 
B Crex breviculmis R. Br. 
B Crex declioata Boott 
if C.rex tascicularis Soland. ex Boott 
H Cjrex gaudichaudiana Kunth 
II Carex battoriana Nakai ex Tuyama 
U C,rcx inbcr;a R. Br. 
B Cjrex lobolepis F. Kuell. 
H C.irex longehrarhiarA Hneck. 
H Cyperus enervis R. Br. 
H Cyp.r. 	ipbecilliy A. Br. 
1) Cyperus lhotskyanus Boeck. 

Cyperus lucidus R. Or. 
H Cyperus teti-aphyilus H. Br. 
H Eleocharis atricba 
B Zleocharis sphacelara 

Gahnia .selanocarpa 
Gahnia sieberiaaa Kuoth 

B Isolepas inundata 
tepidosperma larerale R. Br. 

B Seboenoplectus aucronarus 
H Schoeous apoqon Roe. & Schut. 

DxoSCoRkACgAE 
Dioscorea transversa H. Br. 

IRIDACEkE 
Libertia paniculata (R. Br.) Spreng. 
.flJNCACEAE 

U Juncus filicaulis Buchen 
B Juncus boeslocaulis F. Much. ex Benth. 
H Juncus pauciflorus H. Br. 
U Juncus prisaatocarpus R. Br. 
H Juncus sarophorus L. A. S. Johnson 
H Juncus usitatus 
H Luzula s,eridionalis Nordeoskiold 

ORCHIDACEAE 
Acianthus foz-nicatus H. Br. 
Chiloqiottis qunoli Lindi. 

B Chiloqiottis sp. aU. reflexa (Labiul.) Bruce 
Corybas ?fimbriatus (R. Br.) leichb. t. 
Cynbidiuz suave H. Br. 
Deadi-obium tairfaxii F. Muehl. & Fitzg. 
Deadrobiva qracilicaule F. Muehl. 
Dendrobiun mortil F. Muehl. 
Dendz-obiun pugioaxforae It. Cuon. 
Deodrob2u2 tarberi H. Clenents & D. Jones 
Dipodiu ?varleqatue H. Cleneots & B. Jones 
Cenopiesiu.s sp. 
Mici-otis sp. 
Papillilabius beckleri (1. Muehl. ex Benth.) Dockr. 
Plectorbiza tridentata ()4ndl.) Dockr. 
Pterostylis coccina Fitzg. 
Pterostylis curta H. Br. 

H Pterostylis decurva H. S. Rogers 
Pterostylis longifolia H. Br. 
Pterostylis nutans H. Br. 
Sarcochilus talcatus H. Br. 
Sarcochilus olivaceus hindi. 

PHTLESIACE.AE  
Eustrephus latifoliUs R. 	Br. 
Gitonop2eS1Ue cymosus (A. Br.) 	A. Cunn. ex Hook 

PBORWIACT.AE  
Dianella caerulea Sims 
Dianella longitoliJ H. 	Br. 
Dianella revoluta H. 	Br. 
Thanella tdmaaJca Rook. 	f. 
Stypandra qlauca H. Br. 

roltCEJtE 
)qrostis aemula H. 	Br. 
AyitaCi3 avCnaCe.2 Cmel. 	var 	avenacea 

CyrnbopoqOfl retractus (H. 	Br.) 	A. 	Ca5U5 

H Dantlionia lonqifolia H. 	Br. 

H Danthonia racemosa R. Br. 
H Deyeuxia quadr.iseta (Labihl.) 	Benth. 

Dichelachne mic:antha (Cay.) 	Donin 

DichelaChne rara 	(R. 	Br.) 	'lickery 

U Diqiraria parvitlora (R. 	Br.) 	Hughes 
EchinopogOn ovatus (Forst. 	t.) 	Beauc. 

Elymus scaber (H. 	Br.) 	A. Love 

H Entolasia marginata (R. 	Br.) 	Hughes 

Entolasia stricta (R. 	Br.) 	Hughes 

H Eragrostis leptostaChya Steud 

B Glyceria australis C. £. Hubbard 
Inperata cylindrica Beauv. 

var. 	major (Mees) 	C. H. 	Hubbard 

H Microlaena stipoides (Labihl.) 	R. 	Br. 	var. 	St 

OplismenUs imbecillus (R. Br.) 	Roee. & Schult 

B Panicuzs obseptun 
Paspa1uD dilatatue Poir. 

H PennisetUm alopecuroideS (L..) 	Spreng. 

PbraqmiteS australis (Cay.) 	Trin. 	ex Steud. 

B Poa labillardieri Steud. var. 	1.3blllardierl 

B P05 queenslandica 
H Pos sieberiana Spreng. var. 	sieberlana 

H Sorghum leiocladua (Back.) C. H. Hubbard 
Stipa raeosiSSXma Trio. 
Themeda au.stralis (H. 	Br.) 	Stapf 
POtATOGETOHACKAE 

B pomatogetOa tricariaatUs 
SMILACACE.AX 

RipogonUm album H. Br. 
Ripnqoflum discolOr F. Much 
RipOqOnUm tawcettianU: F. Much. 
Smilax australis B. Br. 

SPARGANIACEIX 
H Sparganium subglobosum Morong 

LOHANDHACZAE 
Lomandra tiliformis (Thunb.) 	Britten 

Lomandra bistrix (R. Br.) 	L. 	Fraser & Vick. 

Lomandra longifolia Labihl. 
Lomandra spicata A. 	T. Lee 

WfTBORRBOEACEA 
Xanthorrhoea 59. 



HyneDosporua, ulavu (Hook.) F. Muell. 
Pittosporun revolucue Ait. 
Pittosporun undulatun Vent. 

PLANTAGINACEXE 
Plantaqo debilis R. Sr. 

POIYGONACEAE 
U Muehienbeckia gracillima fleisn. 
B Persicaria decipiens 
U Persic.sria hydz-opiper 
H Peralcaria stz-igosa 

Runex brownii Caapd. 
P ROTEA C EkE 

ifakea erjantha H. Br. 
toaataa arborescegjs L. Fraser & Vickery 
Orj.tes excelsa H. Sr. 
Persoonja linearis Andr. 
Stenocarpus salignus R. Br. 

RA1WNCULACEAE 
Clesatis aristata R. Br. cx DC. 
Clemacis glycinojdes DC. 

H Ranuncujus inundatus 
.?anunculus pleboius R. Br. cx DC. 

RH?JO(ACEA 
Poniderris aspera Sieber ex DC. 
Pomaderrjs ligustrina Sieber cx DC. 

ROSACEAE 
,lcaena novae-zelandjae Kirk 
Rubus billii F. Much. 
Rubus sp. aff. aoorei F. MucH. 
Rubus parvifoijus L. 
Rubus rosifolius Sn. 

RUBXACEAE 
sperula scoparia Hook. t. 

Canthjum cOptosnojdes F. MucH. 
Copx-ossa quadrjfjda (Labihl.) S. L. Rob. 
Gilium binifoijus N. A. Vakef. 
Galium spp. 
forinda jasminojdes A. Cun. 
Opercularja aspera Gaertn. 
Psychotria looicerojdes Sieber cx DC. 

RUTACEAZ 
1crouycbia oblongifolia (A. Cunn. cx Hook.) Endi. cx Reynh. 
Cotrea reflexa (Labjhl.) Vent. 

H Helicope aicz-ococca (F. Much.) T. G. Hartley 
Sarconelicope sinpljcifojja (Endi.) T. C. Hartley 
Zieria arboj-escens Sin s. lat. 

SANTkLACKA 
Zxocarpos cupressiformjs Labihl. 
Skj'INDACLSE 

Alectryon subcinereug (A. Gray) Radik. 
Diplogiottis australjs (G. Don) Radik. 
Elattostachys nervosa (F. Much.) Radhk. 
Guioa semiglauca (F. MucH.) Radhk. 

H .Yiscbocarpu.s australia S. Reyn. 
S A POTAC EkE 

P1inchonella aust.raljs (H. Br.) Pierre  

SCROPIflJLARXACEAE 

H GratiOld latifolia R. Br. 
Veronica calycina H. Br. 
Veronica notabilis F. Much. cx Benth. 
Veronica plebeia H. Br. 

S OLAN AC EkE 
H Solanun aviculate Forst. (. 

H Solanun brownii Dunal 
Solanum prinophyllUm Dunal 
Solanun .ctelligerUm Sn. 

STERCULTACEAE 
BrachychitOn acerifoliUs F. MucH. 

SYPt.00ACEAE 
Symplocos stawelili F. Much. 

THYMELAEACEAE 
Pimelea ligustrifla Labihl. asp. ligustrifla 

ULMAC EkE 
Drena aspera (Brongfl.) Si. 
URTICACEAK 

Australifla pusilla Gaudicb 
Dendrocnide excelsa (Vedd.) Chew 
ZlatostenSa reticulatUm Iedd. 

tirtiCa incisa Poir. 
rER B EN AC E.AE 

ClerodendrUm floribundUm H. Br. 
Clerodendrum tomentoSUn B. Sr. 
Gelifla leichhardtii F. Much. 

*Verbena bonarienSiS L. 

H Verbena officinaliS L. 
VIOLACEAE 

Hymenanthera deatata R. Br. cx GinC. 
Viola betonicifolia Sn. 
Viola hederacea Labihl. 
YXTACEAE 

Cayratia clenatidea (F. MucH.) loam 
Cissus antarctica Vent. 

H Cissus hypoglaUca A. Gray 
rerrastigna nitens (F. Mccli.) Planch. 

WINTERAC EkE 
rasmanflia insipida R. Br. cx DC. 

Subclass LILIIDAE 

MFrBERICACEAZ 
ArthropodiUm nilletlorUl (Red.) Macbride 

ArthropodiUn Sinus H. Br. 
ARJLC EkE 

Qynnostachys anceps H. Br. 
AR EC AC EkE 

Liviatona australia (H. Br.) Mart. 

ASP ARAGACEAE 
AsparaguS setaceus (Kunth) Jessop 

COMXELIMACEAE 
Aneilena acuisinatUm R. Br. 
Aneilema biflorUm H. Sr. 
Cowmelina cyanea H. Br. 
Pollia crispata (H. Br.)' Bentb. 



&? lppe°i5 	 r 
; 	—.-.--.----------------- 

rrifolius repeflS L. 
FACACA 

gochotaqus soorei (F. Muell.) Krasser 
GENFIAUACEAE 

Centauriun erythraea Ratn 
GERAJIIACEAE 
(er"'"° neglectum Carolin 

H Geraniuta potentilloides VHerit. ex DC. 
a Geranium solanderi Carolin 

GOODEN SAC EAB 
Goodenia ovata Sm. 

H Scaevola albida R. Br. 
B ALO RAGA C El K 

B Gonocarpus bumilis Orch. 
H galoragis hecerophylla Brongn. 
a ifaloragis 'serra Brongn. 

BYPERICACEAE 
ifypeticum granineum Forst. f. 

H ifypericum japonicum Thunb. 
IcAcIHAcEAI 

H Citronella .soorei (F. Muell. ex Benth.) liowar 
Pennant.ia cunninghawii Forst. & Forst. f. 

LAMIACE.AE 
Ajuga australis B. Br. 

H .Yentha die:enica Spreng. 
Plectranthus graveol ens R. Sr. 
Plectranthus parviflorus Wilid. 
Prunella vulgaris L. 

H Salvia plebela 
Scutellaria bumilis R. Br. 
Scutellaria mollzs B. Br. 

LAURACEAE 
Cryptocarya erythroxyion Maiden & Betcbe 
Cryptocarya foveolata C. T. White & Francis 
Cryptocarya glaucescens B. Br. 
Cryptocarya sicroneura fleisn. 
Cryptocarya obovata B. Br. 
Endiandra sieberi Nees 
Litsea reticulata (Heisn.) F. Muell. 
Neolitsea australiensis Kosters. 
Meolitsea dealbata ( B. Br.) Herr. 

(.OBELIACE.AZ 
Pratia purpurasceos (R. Br.) K. Winner 
LA)GLHIACUE 

Logania albiflora (Andr.) Druce 
LORANTHACRIE 

H Anyema congener (Sieber ex Schult. & Schult. t.) 
Tieghen asp. congener 

mye3a pendulum (Sieber ex Spreng.) Tieghen 
H Huellerina eucalyptoides (DC.) Barlow 

HAL VAC RAE 
Hibiscus heterophyllus Vent. 

MXLIACE.AE 
Dysoxyl Lie fraserianum (A. Juss.) Benth. 
Synoum glandulosue (Sm.) A. Juss. 
Tooaa australis (F. Muell.) Barns 

MEN IS PERHACEAE 
Sarcopetalue barveyanum F. Muell. 
Stephania japonica (Thunb.( Miers 

var. dacolor (Bi.) Fornan 

.i•. 

.4 ......., 	 • :r. 

MONIMIACEAE 
Daphandra aicrantha (Tul.) Benth. 
Doryphora sassafras Endi. 
lfedycarya angustifoJ.ia A. Cunn. 
Palseria scandens F. Muell. 

M0RACEAE 
Ficus coronata Spin 
Ficus obljqua Forst. t. 
Ficus rubiginosa Dest. ex Vent. 
,Yaclura cochinchinensis (Lout.) Corner 
!talalsia scandens (Lour.) Planctu. 
Streblus brunonianus (Endl.) F. Much. 

HYRSINACEAE 
Enbelia auscraliana (F. Muell.) (ez 
Rapanea howittiana Hez 
Rapanea varzabilis (B. Br.) Nez 

MY RTA C RAE 
4cse03 smithii (Poir.) Herr. & Perry 
,thgop?Lora floribunda (Sm.) Sweet 
,)uscrotayrtus bidwillil (Benth.) Burret 
Backhousia nyrtifolsa Hook. f. & Bar,. 

B Baeckea sp. aft. diosmifolia 
H Baeckea sp. aff. virgata 

Callistemon salignus (Sm.) DC. 
H Eucalyptus aceenoides Schauer 

Eucalyptus canpanulata B. T. Bak. & H.G. Sm. 
B Eucalyptus canaliculata Maiden 
H Eucalyptus eugenioides Sieber ex Spreng. 

Eucalyptus laevopinea R. T. Bak. 
Eucalyptus sicrocoryS F. Muell. 

H Eucalyptus nobilis L. Johnson & K. Hill 
Eucalyptus obligua L'Herit. 
Eucalyptus pauciflota Sieber ex Spreng. 
Eucalyptus quadrangul eta H. Deane & Maiden 
Eucalyptus resinifera Sm. 
Eucalyptus saligna Sm. 
Eucalyptus tereticornis Sm. 

a Leptospermum polygalifoliva Salisb. sap. zontanun J. Thompson 

Leptospermus varxabile J. Thompson 
H Melaleuca styphelioides Sm. 

Rhodamnia rubescens ( Benth.) Miq. 
Syncarpia glosulifera (Sm.) Mied 
Sy-ygium australe (Vendi. ex Link) B. Hyland 
TristaniopSiS collina Peter G. Wilson & Waterhouse 
uiE.AC RAE 

Notelaea Iongifolia P. S. Green 
Notelaea venosa F. Muell  

ON AG RAC EAR 
Epilobium billardieranum 5cr. sap. bydrophilum Raven & Enqhehorn 

OXALIDACEAR 
B Oxalis 'radicosa A. Rich. 

PEPEBOHIACRAE 
Peperomla tetraphylla (Forst. f.) Hook & Am. 

PBYTOLACCACEAE 
Pbytolacca octandra L. 

PIP ER AC RAE 
Piper aovae-hollandiae Niq 

PITTOSPORACEAS 
Billardiera scandens Sm. 
Cicriobatus pauciflorus A. Cuon. ex Cttinqsh. 



-) 

*conyza albida Vilid. cx Spreng. 

B Gna pbalium gymnocepbalus DC. 

B GnaPhJliUn sphaericum ViUd. 

B HelichrYSUc apiculatue (Labill.) 	D. Don 

( 

ffelichrysuc bracteatu 	(Vent.) 	Andr. 
gelichrysun diossitolium (Vent.) 	Sweet 
jfelichrysua elacun A. Cuno ex DC. 
Iielicbrysum rut escens (DC.) 	U. 	T. 	Burb. 
Relichrysum scorpioides Labill. 

II Helipterun anthesoides (Sieber cx Spreng.) 	DC. 
*fjypochoeris radicaa L. 
Lagenitera stipitata 	(Labill.) 	Druce 
Olearia nernstjj 	(F. 	Mccii.) 	F. 	Mccii. 	cx Benth. 

H Olearia oppositifolia (F. 	Much.) 	Lander 
H Olearia 	visciduja (F. 	Hueli.) 	Benth. 

Picris hieracioides L. 
Senecio asygdalifo1ius F. Muell. 

H Senecio biserratus Beicher 
H Senecio hispidulus A. 	Rich. 	car. 	hispidulus 
H Senecio lautus Forst. 	f. 	cx Ujild. 	sap. 	atf. 	caritimus iii 
H Senecio ljnearifojjus A. Rich. 	- 
H Senecio sacranthus A. Rich. 

Senecio :inLSus Poir. 
H Senecio sp. E (atf. apargiaefol2us Vaip.) 

Senecio vagus F. Mccii. sap. vagus 
Sigesbeckia orientalis L. 
Sonchus oleraceus L. 
Taraxacua off icinale Weber 
Vernonia cinerea Less. car. cinerea 
Vernonia cinerea Less. var. lanaca Koster 

H Vittsdjnja tenuissisa (Benth.) J. H. Black 
BIGNONIACEAE 

P.andorea pandorana (Andr.) Steenis 
BOR.AGINACEAZ 

Cynoglossus australe R. Br. car. australe 
Cynoglossus latitolium R. Br. 
Cynoglossum suaveol ens R. Br. 
Ehretia acu2inata R. Br. 
fyosotis exarrhena F. Mccii. 
BRAS SICACBAZ 

Cardanine paucijuga Turcz. 
Cardasine sp. V 
CALLITRICBACEAE 

H Calhitriche .suehlerz Sond. 
CA)PA1WLACEAE 

H Wahlenbergia stricta Sweet ssp. stricta 
CAPRIFOLIACEAS 

Sabucus australasica (Ljndl.) Fritsch 
CARYOPHYLLACE.AZ  

'Cerastius glomeratum Thuili. 
H Scleranthus biflorus (Forst. & Forst. f.) Hook. f. 

Stehlaria tiaccida Book. 
*Stehlarla sedia (L.) Vill. 

CASUARINhCEAE 
Ulocasuarina torulosa Ait. L. A. S. Johnson 
Casuarina cunnjnghasjana Hiq. 

CE LA S TRAC EkE 
H Cassiac austrajjs (Vent.) Kuntze 

Celastrus austrahis Rare. & F. Mccli. 
Maycenus silvestris Lander & L. A. S. Johnson  

Appendix L coat. 

COffVOLVUlACE 
pichondra repens Forst. & Forst. t. 
CRASSIJWICRAE 

crassule sieberiana (Schuit.) Druce 
CLENONIACEAE 
phanopeta1Um resinosum Endi. 

Cjidcluvia paniculosa (F. Much.) Hoogi 
Cahhicona serratifohia Andr. 
Schi:oner2a ovata D. Don 
Vesselowskya rubifohia (F. Mccli.) Pampanini 
DILLEMIACEAE 

Ribbcrtia dentata R. Br. cx DC. 
Ffibbertia ?diffusa R. Br. cx DC. 
Sibbertia scandens (Wilid.) Gjig. 
EBENACEAE 

Liospyros .austrahis (R. Br.) Hiern 
Diospyros pentasera (Woolls & F. Mccii.) F. Mccii. 

E L.AEOC AR P XC EAZ 
Elaeocarpus kirtonil F. Much. cx F. M. Bail. 
£laeocarpus obovatus C. Don 
Elaeocarpus reticulatus Sc. 
Sloanea austrahis (Benth.) F. Much. 
Sloanea woohhsii F. Mccli. 

EPACRIDACEAX 
Leucopogon trasers A. Cunn. 
Leucopoqon lanceolatus (Sc.) R. Br. 
Trochocarpa laurina H. Br. 
Trochocarpa sp. atf. laurina 
ESCALLONIACEAE 

Polyosma cunninghasii Bean. 
Quintinia sieberi DC. 

EUPHORBIACEAZ 
B.sloghia lucida Eadi. 
Breynia oblongifohia Much. Arg. 
Claoxylon australe Baihl. 
Croron verrcauxii Baili. 
Osalanthus popuhitohius Grah. 
Phyhlantbus gasstroelaii Huell. Arg. 
Playhlanrhus siaihis 
Poranthera sicrophyhla Brongn. 

EUPOMATIACZ.A 
Euporsatia Jaurina R. Br. 

FABACZAZ 
MIM0S0IDEAE 

%cacia implexa Benth. 
Acacia irrorata Sieber cx Spreng. 

H Icacia .caidenii F. Much. 
cacia aielanoxylon R. Br. 
FABOIDEAE 

H Daviesia genistifohia A. Cunn. cx Benth. 
Desmodium brachypodum A. Gray 
Dessodius rhytidophyhlum F. Much. cx Benth. 
Dessodiuc varians (Labill.) Endi. 

H Glycine clandestina Wendi. 
ifardenbergia violacea (Schneev.) Steam 
Indigotera austrahis Viiid. 
Kennedia rubicunda (Schneev.) Vent. 
Oxylobius ihicifohium (Andr.) Donin 
Pararcbidendron pruinosum (Benth.) Nielsen 
Swaizisona galegifolia (Andr.) R. Br. 
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Appendix 1. List of vascular plant species recorded during a survey of 
fount Royal itanagenent Area. Taxonomy and nomenclature follow Jacobs and 
Pickard (1981), Jacobs and Lapinpuro (1986) and Harden (1990.1991), except 
where more recent revisions are available. 

Symbols are: H specoen retained at FC tISV Herbarium, Vest Pennant Hills 
naturalized taxon 

? deterjnatjon uncertain 

Class FILIc0PsXDA 

ADIANTACEAE 
.ldianrum aerhiopicum L. 

H .diancum dlaphanu3 91. 
.4diantm for3ogun R. Br. 
Adiantux hispidulum Sw. 

ASPLENIACE.AA 
A$plenjum auscrajasjcum A. Br. 
.lsplenjum bujbjferum Forst. f. 
ASPIeDiUZ flabelJifoJiun Ca'. 

ATEYRIACF.AE  
H Diplazium assLmije (Endl.) Beddome 

Diplizium australe (A. Sr.) Vakef. 
BLECKNACEAX 

31ecbaum cartilagioeua Sw. 
81echüun patersoajj (. Br.) Mett. 
DOodia aspera R. Br. 

H Dooda caudata (Cay.) R. Br. 
B Doodia sedij R. Br. 

CUTEEACEAS 
Cyathea austraj.js (R. Br.) Doin 
Ciathea leachhardt:ana ( F. Muell.) Copel. 

DAVAI.LIACEAE 
Davallia pyxidata Cay. 

O KNIt S TA EDT I A C KA E 
B Deonstaedria davajjjojdes (B. Br.) T. Moore 

flistioprerjs incisa (Thunb.) J. S. 
H 9ypolepis glatidul hera (Thumb.) Kuhn 

Pter,djum esculeatum (Forst.) Nakal 
DICKS0NIACEA 

Ca1och1.ten,w ,luhia IR Ar.) H. Turner & I Whire 
Dicksoaja antarctica Labill. 
DRYOPTERIBACUE  

Lastreop.cis acunjnata 
B Lastreopsis deconposita (R. Br.) Tindale 
B tastreopsis zicrosora (Endl.) Tindale 
B tastreopsis xunita (Hett.) Tindale 
B Polysti chum australietise Tindale 
B PoJystchum fallax Tindale 
H Polystichum proliferue (A. Br.) Presi 

HYNENOPHYLLACEAK 
Hymenophyllun cupressiforme Labill. 
0LEAiDRACgA 

Arthropteris tenella ( Forst. f.) J. Sm. 
OPBIOGLOS$ACE,AE 

B Botrychiun austraje R. Br.  

POLYP0DIACEA 
eli 	Dictyola brownil )Vikstr.) Copel. 

Hicrosoruo divez-sitoliug (Vilid.) Copel. 
Jfjcrosorum scandens (Forst. f.) Tindale 
Platyceciun bifurcatun (Car.) C. Chr. 
?yr:osia confluens (B. Br.) Ching 
Pyrrosxa rupesrris (R. Br.) Ching 

PTERIDACZAE 
Pteris tremula R. Br. 
Pteris umbrosa A. Br. 

SINOPTERIDACEAE 
Chei1anths .austrotenuifolja (Burn. f.) Sw. 
Chehianthes sieberi Kuntze 
Peilsea talcata (R. Br.) Fee var. talcata 
PeJlaea falcata (R. Br.) Fee var. mans Hook. 
Pellaea paradoxa (R. Br.) Book. 

TICEL?PTERIDACEAE 
Chrisrella dencata (Forsskal) Brownsey & Jeriy 

Class MAGHOLIOPSIDA 
Subclass MAGNOLIIDAE 

ALANGIACEAR 
Alangium vhllosum (Bl.) Vangerin 

ssp. polysomoides (F. Muell.) Bloemb. 
AMA RANT H AC KA K 

IC Deeringia amaranthoides ( Lamk.) Herr. 
APIACEAZ 

CnCe11a asiatica (I..) Urban 
Daucus gluchidiatus (Labill.) Fisch.. C. A. Meyer & Ave-Lall. 

H h'ydrocotyle .scutaloba (F. Muell.) N.A. Vakef. s. hat. 
ifydrocotyle qeraniifolia F. Muell. 
b'ydrocotyle peduacularis R. Br. cx A. Rich. a. lat. 
ffydrocotyle tripartita R. Sr. ax A. Rich. 

H Oreosys'rhis eriopoda (DC.) Book. f. 
P1.atysace lanceolata (Labill.) Bruce 

A POCYM A C ElK 
Parsonsia brownii ( Britten) Picbon 
Parsonsia stramjnea (R. Br.) F. Muell. 
Parsonsia velurina B. Br. 
Parsonsia species A 

AP,.ALIACF.AE 
Astrotricha latifolia Bentb. 
Cephalaralza cephalobotrys (F. Muell.) Harms 
Polyscias surrayi (F. Muell.) Harms 
Polysci.as  sambucifolia (Sieber cx DC.) Harms 

ASCLEPIADACEAE 
*G,iphocarpus sp. 
Marsdenia rosrrata B. Br. 
Marsdenia suberosa S. T. Blake 
tylophora barbata B. Br. 
Tylophoz-a paniculata R. Br. 

ASTER.ACEAE 
wAqera tins .idenophora (Spreng.) R.M. King & H. Robinson 

H Cmmobium sJ,atum R. Br. 
B Brachycome nicrocarpa F. Hu1l. 

Cajotis cuneifolia B. Br. 
U Cassinia compacts F. Muell. 

Cirsiurs vulgare (Savi) Ten. 
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senign in terms of invasion by exotics. 	Long term changes which may have 
occurred in floristic composition, particularly of the herbaceous 

component, and the extent to which current vegetation reflects the grazing 
history, is unknown. 

Of possible concern is localjsed heavier disturbance in perched 
swamps. Several such swamps had been heavily trampled, in some cases most 
of the above ground vegetation in particular patches having been destroyed. 
However, most swamps appeared relatively undisturbed and naturalised weeds 
were a minor component or non-existent. Most of the dominant species are 
tufted or rhizomatus sonocotyledons which would be expected to be fairly 

resilient to destruction of their above-ground parts. Heavy disturbance by 
large herbivores appears to have been periodic and has probably allowed 
adequate regrowth during disturbance-free periods. 	However, it is not 
clear whether, if at all, the current abundance of apparently resilient 
species is a result of past disturbance history, more sensitive species 
having been possibly eliminated. Although there is no evidence of adverse 

impact or otherwise, there would be some concern over increased grazing 
intensity and subsequent potential increase in disturbance of these swamps. 

Count Royal M.A. Flora Survey 	
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CJIdCIUV2JI. The conservatioO status of the latter is regarded as 
excellent. 	

Community 10y9 represents a structurally poorly-de,eloped 
rainforeet with floristac similarities to suballiances 14 

(Dorypiior_ .7aPhnarnIra_000drocnlde_pacus_Toofl.a) and 23 

lubajliance 14 is regarded as well conserved, while 23 is 
inadequately conserved, with no representative samples reserved in the 
ci'h of the range of this suballiance south of the Manning River. 

Reservation of stands in Mount Royal NA. would Contribute an only a niflor 
way in Lnprovesc,,t uf the conservation Status of this suballjauce since 
the Nount Royal stands are poorly-developed atypical examples. 	Much more well developed examples occur elsewhere (e.g. Whispering Cully, Chichester S.F.) 

The shrubland community ROY6 appears to have no Benson equivalè 
probably not surprising considering its very restricted extent in the 
survey area and Benson's aim to describe primarily "major" associations 
Benson includes an Eleoc'harjs sphacejjtj association (possible equiva1en 
to community ROY3B) which he regards as adequately conserved. 	There 
appears to be no equivalent to community ROY)),. In any case, all the Shrub 

or herb dominated communities are of very limited extent in the Survey area 
and are worthy of particular consideration 

4.4 Impact of logging 

Although both logged and unlogged stands were sampled, it was very 
difficult to assess logging impact, for the following reasons: 

There are no detailed pre-logging data available, and substantial 

differences exist between major environmental features of previously logged 
and unlogged areas. Davis Creek section is largely on basalt and mostly at 
szgher altitudes than the previously logged Pal Brook catchiient and western 
Side of Carrow Brook catchment so that present differences in vegetation 
may be related more to site factors other than logging history. 

Previously logged areas were often logged repeatedly or using different 
prescriptions to that planned for future operations 	It is thus difficult 
to relate impact of past logging to that of planned logging. 

As a result of these complications it would be very difficult to 

attempt to interpret logging impact on individual species. Relationships 
among plots resulting from the community classification give a broad 
indication of impact. 	

it logging impact on floristic composition was 
najor, logged plots would be expected to be group together at a high level 
of dissimilarity compared to unlogged plots. The classification dendroqram 

shows a strong tendency for logged plots in the extensive open grassy 
forest to be grouped separately from the unlogged plots, although the two 
groups are more similar to each other than to other vegetation types. The 

grouping corresponds even more strongly to the division between Davis Creek 
plots and those elsewhere, with only three plots out of 21 in the 'Davis 
Creek group" being misclassified 	Thus plots within each of the two broad 
physio-geographic units tend to be grouped together regardless of logging 
history and the apparent logging impact in the open grassy forest is more 
likely due to site differences unrelated to logging. 	For moist eucalypt 
forests and rainforests logged plots are generally dispersed among 
unlogged plots in terms of florastic similarity, suggesting that logging 
impact is within the range of variation due to site differences. 
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Of a total of 23 logged Plots, only plot 40 shows a cleat aea:st:o
n  flOristically from other groups of plots. 	It is in anOnaous 'y 

plot which differs mainly due to very low tlor:sttc r:ciness 
	:. florzstic richness of logged plots is not signtfjc 	

zs the 

	

anzy 	eret 	ac of unlogged plots (overall means of 46.0 and 46.2 reipecz:vei., 
it as unlikely rhat the anomalous 

1.1uie of plot .10 is s:zpv .e to 
logging. Plot NA8 is a slightly unusual logged plot which,  plot B55, represents a transjrnn het;een noia 

fOLCSL (COsziaii::y )C"4: and 
Its c 
wet sclerophyll forest with mesophyll shrub understorey (co:zuz::•' 

omposition ma 	 ICYS,, 

	

y be partly die to previoca beavy log 	;i:y to physical site factors and fire history. 	
tnq and 	 ue  

Even though it is not possible to examine loggaq impact 
vegetation post-logging remains broadly similar to unlocIvdfor.s. 

4.5 Weeds 

A small number of weed species are widespread in the area hut, 
u::h the exception of a narrow ((iOn wide) strip along parts of soze f:ecuen::y 

traversed roads, form only a very minor component of the flora. 

widely distributed 	

t'r'o::ao repens, Iypochoeris radicatj, Pacrjs hieracjojdes 
and C::siu Yul;are are 

in a range of habitats, including both '09ged and 
unlogged areas, Presumably due to the long history o gra::ng, hi: ste 
never abundant. 

"Pioneer" species proliferate after major 
SOil 

particular along roadsides such as the recently coisiructud 
pa:: at Cassells Road in Davis Creek catchment 	Both native (e.g. G 	j ,acdn•  Junctjs uSjtJtu 	Senecso ljnearlfoljus Sojanun avscuja-e) and satJrs.:ed (C2z- ju5 vulgare, Cooy;a albida) 

species are prominent in the roads:de 
flora. Small depressions are colonised by native species such as 

rscie;is Inundata Pez-sjcarij decipjens and Salvia plebeja and introduced Persicarja hydropiper. 	
the 

 

Creek beds and banks, particularly near the boundary with pr:'aace 
pasture land, are commonly colonised by introduced weeds, probably lue to 
fairly intensive use of these areas by cattle. 	These are usuall'j a very minor component of the flora, but Agerafin adenopiaora (crof,  ton veedf :i 
locally abundant on banks of the larger streams near the forest bcur.dar'j 
with private property. 

Apart from the few widespread weeds which occur throughout the area 
in both logged and unlogged stands, several species colonise s:aii h:ghly 
disturbed patches immediately after logging. These tend to be the SpecIes 
which proliferate along recently constructed roads. The absence or :hese 
species from older logged areas suggests that they do not persIst as 

actively growing individuals beyond about S-lOyr pOst-logging, althouçh 
some undoubtedly persist as soil-Stored seed. 

4.6 Impact of grazing 

It was not poSsible to assess grazing impact by sampling Irazed and 
ungrazed areas because grazing iby native macropods feral horses and fera 
and domestic cattle was ubiquitous in open forest, in both the State Frest

l  

and adjacent National Park. The widespread, although minor, occar:e
I  

r,ce f herbaceous weeds is probably due to grazing. 	That they rema:n a ntzo
o
r 

component of the flora suggests a long history of light grazing ts fa:rly 
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, 	 Species which apparently do not occur south of the Hunter Rver 
valley and are near their southern limit are: 

ilanqiue villosu 
Austrooyz-tus bidwillii 
tastreopsis sunita "I  

4.3 Conservation status of plant communities 

FIgure 3. Approx location of Population s  of 

Seneclo macranthus 

It is very difficult to assess the conservation status of plant 
communities because of the ultimately sub3ective nature of community 
definition and its dependence on scale. 	Attempts to assess con5eriaton 
status at a national scale are too broad for adequate consideraton of 
regional conservation requirements, Benson (1989) has made an at:espt to 
describe conservation status of plant associations in NSV. This provides a 
preliminary basis for conservation assessnent, although it considers only 
the tallest vegetation stratum and there are difficulties in relatng 
Observed stands to Benson's associations because no descriptions are 
provided. Assessment of conservation status is also severely restr:cted by 
the lack of adequate Site-specific data for the existing reserve system 
state-wide. 

iuch of the eucalypt forest in the survey area may be broadly equated 
to the following of Benson's associations: 

E. sallgna association - equates to forest type 46 and possibly par.iy type 
168; floristic communities 1.2.3 and 3; coded N], not threatened and 
adequately conserved. 

S. obliqua ± S. andrewsjj - probably includes type 153 and type 140; 

floristic community 2; coded N2, not threatened but regarded as 
inadequately conserved. 

S. laevop.znea - includes type 167 and partly type 168; floristic 
communities 1,3 and 4; coded 112, not threatened but regarded as 
inadequately conserved. 

S. (aodrewsij asp.) campanulata - equates to type 163; floristic community 
1; coded 113, not threatened and adequately conserved. 

The fairly widespread grey gum - stringybark forest type (type 62, 
floristic community 1, in part) characterised by Eucalyptus caoalIculata. 
S. eug-enioides and S. acmenoides is more difficult to relate to Benson's 
associations, 	it may have most similarities to the S. acmenoidos - S. 
propinqua association. in the broad sense, forest type 62 is widespread in 
north-eastern USW and probably well conserved. 	In the narrower sense, the 
conservation status of forests containing specifically S. canaliculata as 
the grey gum is unclear, and would be worthy of further investigation due 
to the geographically restricted distribution of S. caaaliculata (which 
occurs only between Gloucester and the Hunter River). 

The conservation status of the rainforest vegetation may be assessed 
by comparisons with Floyd's (1990) suballiances. Floristic community ROY7 
has most similartses with suballiances 13 (Scbizomeria-Doryphora-
Caldcluvaa-Cryptocarya glaucesceas) and 39 )Scbimozeria-Doryphora- 
Caldc'luvia-Qrares) . 	These suballiances are both regarded as adequately 
conserved. 	Community ROYB has affinities with suballiance 13 and also 12 

(Sloanea woollsi1-ysoxy1uj traserianum-Argyrodendron actinophyllum- 
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Rhodim nxj 	cubescens 	in 	plot 	81) 	It 	is 	distributed 	from 	south-east 7 1. 	DISCUSSION Queensland 	to 	Vollongong 	and 	occurs 	in 	several 	Nattor.al 	Parks 	and 	ockr 
It 	is 	an 	inconspicuous 	twlg 	epiphyta 	which 	appears 	to 	be 	much 

more comson than its 	risk code would indicate, 

4.1 	General 
5e1,ecio 	sactanI,us 	3RC-, 	Bsyys 	and 	Leigh 	1908) 	fairly 	widespread 	and 

The 	extensive 	grassy nature 	of 	such 	or 	the 	foresr 	in 	.'vr,-r,, 
sometimes 	locally 	cannon 	in 	the area, 	mostly on 	steep, 	rocky 	basalt 	slopes 

and 	the general 	paucity of 	shrubs 	over 	large 	areas 	is 	slghty unusual. 
in 	open 	grassy 	forest. 	It 	was 	noted 	to 	be 	regenerating, 	prosuably 	from It 	may 	be the result 	of 	a 	long 	history 	of 	combined 	fire 
seed, 	along 	recently 	((lyr) 	constructed 	road 	batters 	in 	the 	Davis 	Creek and 	qra?ing sward 	provid 	

S 	 grams es 	intense 	competition 	for 	seedlings 	of 	woody plants 	and 	once 
area. 	The 	appronimate 	extent 	of 	known 	populations 	in 	the 	study 	ares 	is 

established, 	would tend 	to persist even if 	fire 	frequency was reduced. 
shown 	in 	Fig. 	3. 	It 	is 	endesic 	to 	eastern 	fl.5,'J,, 	occurring 	between 
Wolloisoisbi 	Falls 	and 	Tallong, 	mainly 	on 	the 	tablelands, 	but 	is 	also 

Ixcept 	for 	the 	association 	of 	perched 	swamps 	with 	basalt 	'benches', 
recorded from 	the coast 	and western 	slopes. 	The only reserve from which it 

no 	clear 	relationship 	was 	found 	between 	geological 	Substrate 
is 	recorded 	by Briggs 	and 	Leigh 	(1988) 	is 	Itanagra-loyd 	H.P., 	but 	there 	are 

and vegetation. 	possibly because of 	widespread 	basaltic enrichment of 	downslope 
also 	specimens 	at 	NSW 	National 	Herbarium 	from 	Oxley 	Wild 	Rivers 	HP, 

sedimentary substrates, Barrington Tops 	NP and 	Winburndale HR. 	There 	is 	a 	total of 	32 collecttcns 
at 	the NSW Herbartum 	representing at 	least 	15 	separate 	loCalties, 	although 

As 	noted 	by 	Floyd 	(1983) , 	the 	Mount 	Royal 	Range 	in 	the 	bt'oad 
many of 	the collecz:ons 	are old, 	with 	vague 	locality data. 	It 	is doubtful 

sense (and Malumla 	Range 	in 	particular) 	is 	the 	highest 	of 	the 	north-south 
whether this species should be considered rare. 

range s in 	the 	Barrington 	Tops 	sasscf 	and 	is 	on 	the 	westerly 	side . 	presenting 	a topographic barrier 	to Soisture-bear:ng easterly ii: 	flows. 	The 	broad, 	low Hunter 	River 	valley 	has 	been 	a 	dry 	southerly 	barrier 	to 	plant 	dispersal, 
Species 	which 	occur 	at 	the 	geographical 	limit 	of 	their 	distribut:on 

The 	combination 	of 	these 	two 	factors 	results 	in 	the 	study 	area, 	by virtue 
in 	the 	survey 	area, 	according 	to 	Floyd 	(1983,1989), 	or 	from 	specimens 	held - 	of 	its 	position, 	being 	at 	the 	southern 	and 	western 	limit 	of 	distribution 
in 	the 	NSW 	National 	Herbarium 	(NH), 	are 	listed 	below, 	with 	1ocal:zes 

for 	a 	number 	of 	rainforest 	species. 	These 	are 	discussed 	below. 	Valleys 
prevtously 	reported 	as 	geographical 	limits 	(S=southern 	limit; 	V=westerm; 

become 	progressively 	moister 	towards 	the 	east, 	resulting 	in 	the occurrence 
Nnorthern) 

of 	a 	greater 	range 	of 	rainforest 	species 	and 	generally 	better 	development of 	raoforest 	than 	exists 	in 	the 	survey 	area. 	This 	pattern 	is 
comprehensively dIscussed by Floyd 	(1983) Cryptocarya erythroxylon 	 S.W 	Boonabilla Creek 

Cryptocrya toveolata 	 5,1 	Mt Royal 
4.2 Significant Plant Species. 

Dendrobium tenujssjmum 	 S 
The 	conservation 	significance 	of 	plant 	species 	is 	assessed 	on 	a national 	basis 	using 	Briggs 	and 	Leigh 	(1988) 	as 	a 	standard. 	Only 	two 	of 

Di plaza tam assimsle 	 5.11 	NH 	(Nabiac) 
the species 	recorded in 	the area are listed by Briggs and Leigh as rare or 
threatened. Eucalyptus campanulaca 	 S 	NH (Mt Royal) 

Eucalyptus nobilis 	 S 	NH 	(Barrington Tops) 
Botrycbiuz 	ausrz'ale 	- 	widespread, 	not 	listed 	by 	Briggs 	and 	Leigh, 	but generally 	regarded 	as 	uncommon. 	Only 	a 	two 	individuals 	were 	recorded 

b'elicbrysum rufescens 	 S 	Blue Gum Flat, Boonabilla CD 
during 	the  auLvey, 	All upeu grassy forest. 

Leptospermum vatiabile 	 S 	NH 	(Gloucester Buckets) 
Haloragus 	?serra - This 	species 	is 	rare and 	localised 	in 	the 	survey area, the 	few 	individuals 	in 	plot 	35 	being 	the only 	population 	noted 	during 	the 

Lomatia arboresceas 	 S 	Barrington Tops 
survey. 	Although widespread 	and 	not 	listed 	by Briggs 	and 	Leigh, 	H. 	serra is 	represented 	by 	relatively 	few 	specimens 	at 	11511 	National 	Herbarium 	and 

Norjiofagus zooted 	 SW 	Mt Coctrow 
appears 	to 	be 	uncommon 	throughout 	its 	range. 	The 	record 	from Mount 	Royal I.A. 	is 	the 	first 	from 	the 	Northern 	Tablelands 	subdivision, 	although 	the 

Orices excelsa 	 S 	Jerusalem Creek 
survey 	area 	is 	very 	close 	to 	the 	boundary with 	the Central 	Western 	Slopes 
subdivision 	for 	which 	previous 	records 	exist. 	As 	noted 	above, 	it 	is 

Sloanea woollsii 	 5.11 	Chichester River 
 possible 	that 	the 	record 	is 	actually 	H. 	exalata, 	a 	species 	listed 	as 	3RCa by 	Briggs 	and 	Leigh. 	Until 	the 	identity of 	the 	Mount 	Royal 	 can 	be plants 

Trochocarpa sp. aft. 	jjur;na 	S,V 	Barrington Tops 
confirmed, 	and 	the conservation 	status of 	H. 	serra further 	investigated, 	it is best 	to regard the record as being of conservation signsticance. Vesselovskia rubifolia 	 S.V 	Fal Brook  

Papa llilabium 	becklet, 	( 3RC-, 	Briggs 	and 	Leigh 	1988) 	- 	uncommon 	and localised 	in 	the 	survey 	area, 	occurring 	mainly 	in 	riparian 	rainforest 	at lower 	altitudes, or 	rarely 	in 	lower 	slope 	eucalypt 	forest 	(e.g. 	on 
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Torest 	Teg. 	a 
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160 	4 	4 

tratuu 1+2 	 U 	Ic 
) 20i 

Eucalyptus laevopiuea 	0.1 	3.0 
Eucalyptus saligna 	0.1 	3.0 

Eucalyptus laeyopiuea 	1.0 	2.0 
Eucalyptus obliqua 	1.0 	2.0 

Stratui 3 	 U 	Ic 
6-201 

Icacia uaideaii 	0.1 	2.0 
Eucalyptus laevopinea 	0.1 	2.0 
Eucalyptus saligna 	0.5 	2.5 

icacia irrorata 	1.0 	1.0 
hcalyptus tereticorais 	1.0 	1.0 

Stratal 4 	 U 	OC 
1-6i 

Geit000plesiuu cyuosui 	1.0 	1.5 
Dioscorea transversa 	0.1 	1.3 
Eustrephus latifolius 	0.1 	1.3 
Belichrysuu rufescens 	0.1 	1.3 
Cleuatis aristata 	0.1 	1.0 

heptosperini vuiabile 	1.0 	5.0 
Phyllauthus gasstroeuii 	1.0 	2.0 
Plectranthus gra,eolens 	1.0 	2.0 
Callisteuon salignus 	1.0 	1.0 
Correa reflexa 	1.0 	1.0 

Stratni 	S U OC 
0-11 

!ypolepis 	glandulifera 1.0 1.5 
luhus 	rosifolius 1.0 2.3 
Dydrocotyle acutiloba 1.0 2.0 
Tiola hederacea 1,0 2.0 
Oplisuenus 	inbecillas 1.0 1.0 

epidosperna 	laterale 1.0 3.0 
Cheilanthes 	sieberi 1.0 2.0 
Entolasia 	stricta 1.0 2.0 
Inperata 	cylindrica 1.0 2.0 
agenifera 	stipitata 1.0 2.0 

Poa 	sieberiana 1.0 4.0 
Sorghnn 	leiocladus 1.0 4.0 
Dichelachne nicrantha 1.0 1.0 
Poa 	lahillardieri 1.0 3.0 
Scieranthus 	biflorus 1.0 3.0 

Cyperus lucidus 1.0 3.5 
Jnacus sarophorus 1.0 3.0 
Poa 	labillardieri 1.0 3.0 
lydrocotyle 	pedunculuris 1.0 2.5 
mucus 	pauciflorus 1.0 2.5 

Eucalyptus nobilis 	1.0 	2.0 	Eucalyptus nobilis 	0.5 	1.0 
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163 	1 	3 	!oc11ypto caipou1ta 1.0 3.4 !ucalyptus 	ca*piiilta 0.8 2.1 !ucilyptis 	cilplauliti 0.6 1.8 Jipenti 	cyIiidric 1.0 3.5 
Lllocasiarjoi 	torilosi 0.6 1.6 Pteridiai 	esculestoi 1.0 2.4 
Personii hitiris 0.5 Lolladri 	1oiqifoli 1.0 2.3 

Glyciie 	cliidestiia 1.0 1.8 
libbertia 	scaDdei3 1.0 1.8 

161 	1 	6 	hcalTptos lauopiiea 1.0 3.1 hcalyptui 	lieiopiiea 0.8 1.0 Poa 	labillardieri 1.0 4.1 
Loiaadra 	loigifolia 1.0 2.5 

- Desiodiui 	variass 1.0 2.2 
Pteridio& escoleatii 1.8 2.0 
Vahicibergia 	stricta 1.0 1.7 

167 	2 	2 	ticalyptos laeyopinea 1.0 4.0 bogophora 	floribonda 0.5 2.0 Icacia 	iaidenii 1.0 2.0 Poa 	labillardieri 1.0 2.5 
icacu 	iaidenii 0.5 1.0 Cassinia coipacu 0.5 4.0 Loiandra 	longifolia 1.0 3.5 

yienosporoi flnui 0.5 2.0 Carex 	innersa 1.0 2.0 
Isdigofera 	anstralis 0.5 2.0 lesnodini 	varians 1.0 2.0 
!ncalyptns 	laevopiiea 0.5 1.0 Dichoidra 	repens 1.0 2.0 

168 	I 	I 	lucalyptis laevopinea 1.0 ii Allocasuarina 	torulosa 0.7 2.0 Poa 	labillardieri 1.0 4.2 
hcalyptns saligna 1.0 2.0 hcalyptus 	lae,opinea 0.5 1.6 ?terjdiui esculeitni 1.0 2.6 

Pratia 	purpnrascens 1.0 1.8 
Desiodiui varians 0.8 2.0 
Geranini potentilloides 0.0 1. 



Table 4 coat. 

Poret 	leq. 	a 	Stratni 1f2 	 Ti 	IC 
Type 	Coi. 	>201 

?fl 	1 	1 	£oc1ypts aicrocorys 	3.0 	3.0 
icalyptns sa1iaa 	1.0 	3.0 
aco1yptos caaalicalata 	1.0 	1.0 

!ucalyptos eugeaioides 	3.0 	2.0 

Lucalyptas caipaaulata 	1.0 	1.0 

Tocalyptus cipaaulata 	1.0 	2.0 
- 	 lacalyptos canaliculata 	1.0 	2.0 

62 	1 	6 	lucilyptus canaliculata 	1.0 	2.6 
ncalyptas euqeaioides 	0.7 	2.3 

340 	2 	1 	locilyptu obliqua 	1.0 	3.0 
lucalyptus pauciflora 	1.0 	3.0 

151 	2 	6 	Oucalyptos obliqua 	1.0 	3.8 
localyptos lienopinea 	0.5 	2.3  

Stratni 3 	 U 	IC 
6-20a 

ncalyptus saligna 	1.0 	2.0 
ustrephns latifolius 	1.0 	2.0 

Syncarpia gloaulifera 	3.0 	2.0 
Synona glandolosni 	1.0 	2.0 

Icicia irrorata 	1.0 	2.0 

011ocisoarina torolosa 	0.7 	3.0 
lucalyptas eoqenioides 	0.7 	2.0 

incalyptus obliqua 	0.6 	1.3 

Stratni 	4 U Ic 
1 	6i 

Poa 	labillardieri 1.0 1.0 
Syncarpia 	gloanlifera 1.0 3.0 
Ocacia 	aelanozylon 1.0 2.0 
breynia 	oblongifolia 1.0 2.0 
Cissus 	antarctica 1.0 2.0 

icacia 	irrorata 1.0 3.0 
Lilocasoarina 	torolosa 1.0 2.0 

lucalyptus eaqeaioides 	0.5 	1.5 

lucalyptus obliqua 	1.0 	1.0 

localyptus obliqua 	0.5 	1.7 
Tristaniopsis collina 	0.5 	1.7 

Stratun 5 	 13 	IC 
0-11 

5mhz 	aestralis 3.0 2.0 
Gahnia 	sieberana 1.0 1.0 
Syncarpia 	glomuhifera 1.0 3.0 
Cissus 	hypoglanca 1.0 2.0 
Calcita 	dubia 1.0 2.0 

lardenbergia 	violacea 1.0 2.0 
Imperata 	cyhindrica 1.0 2.0 
!ndi4ofera 	australis 1.0 2.0 
Loundra 	loagifolia 1.0 2.0 
Poa 	labillardieri 1.0 2.0 

Too 	labillardieri 1.0 0.0 
Desiodium 	various 1.0 2.0 
hicbondra 	repeas 1.0 2.0 

Lomandra 	langifolia 1.0 1.9 
Plectroatbos 	parvitlorus 1.0 1.6 

Poa 	labihlardieri 1.0 5.0 

Lomandra 	longifolia 1.0 3.0 
lrtbropodiui 	nulleulorum 1.0 2.0 
Can iuersa 3.0 2.0 
Clematis 	aristata 3.0 2.0 

Lonaudra 	longifolia 1.0 3.5 

Too 	labillardieri 1.0 3.0 
lesmodium varians 1.0 2.0 

Dianehia 	coerulea 3.0 2.0 
Glycine 	clandestina 1.0 2.0 



It 	IC 	Stratni 5 	 TI 	IC 
0-li 

46 	3 	1 	Oaphaaadra sp. 1 	1.0 	3.3 
uci1ypt4s saIiea 	1.0 	3.0 

Encalyptas reiaitera 	1.0 	2.0 
yjcs obliqaa 	 1.0 	2.0 

Strataa 3 	 It 
6101 

1110cas+irji torulosa 	0.8 	2.6 
ingopbora floribnnda 	0.5 	2.5 

Acacia 	irrorata 0.5 4.0 
lucalyptus 	saligna 0.5 2.0 
011ocasuarina 	torulosa 0.5 1.0 
lugophora 	floribunda 0.5 1.0 

iciena siithii 	 1.0 	2.7 
Cryptocarya glaucescens 	1.0 	2.0 
Syaoui qlaadulosu 	0.6 	3.0 
Caldcluia paaicnlosa 	0,6 	2.5 
e1icope aicrococca 	0.6 	1.5 

Oeadrocnide eucelsa 	1.0 	3.0 
Oorypbora sassafras 	1.0 	2.0 
Oaloqhia lucida 	1.0 	1.0 
lrachychitoa acerifolius 1.0 	1.0 
Caldcluvta paniculosa 	1.0 	1.0  

Stratni I 
1-61 

!ucalyptus saligna 
	

0.5 	1.5 

!elicope aicrococca 0.5 2.0 
ustrepbus 	latifolius 0.5 2.0 

feolitsea 	dealbata 0.5 2.0 
lapanea 	horittiana 0.5 2.0 
Icicia 	irrorata 0.5 1.0 

Syao+a g1znd1osi 0.6 2.5 
Oupoiatia 	laurina 0.6 2.0 
Psycbotria 	loniceroides 0.6 2.0 
Cryptocarpa 	licroneura 0.6 1.5 
lioscorea 	trausrersa 0.6 1.0 

Cissus 	antarctica 1.0 1.0 
Cryptocurya 	glaucescens 1.0 3.0 
apoaatia 	laurina 1.0 3.0 

lipoqouun albui 1.0 1.0 
laloghia 	lucida 1.0 2.0 

Psi 	Iabillardjerj 1.0 3.6 
lichoudra 	repens 0.8 2.0 
Lonaudra 	louqifolia 0.8 1.6 
Dianella 	cierulea 0.8 1.4 
Glycine 	claudestina 0.3 1.4 

ydrocotyle 	acutiloba 1.0 2.0 
Sibbertia 	scandeus 1.0 2.0 
Poa 	Iibillardjerj 1.0 2.0 
Piola 	bederacea 1.0 2.0 
Cyoqlossui 	latifoliui 1.0 1.5 

Loiandra 	spicata 1.0 2.0 
Doodia 	aspen 1.0 1.1 
Citriobatus 	paucitlorus 1.0 I.) 
Odiautua 	forioson 0.6 2.0 
Saphoandra 	sp. 	1 0.6 1.5 

Lastneopsis 	aicrosona 1.0 3.0 
ldiantua 	foriosua 1.0 2.0 
Dpbuaodna 	sp. 	1 1.0 2.0 
Pollia 	cnispata 1.0 2.0 
Ptenis 	nabrosa 1.0 2.0 

Table 4 cont. 

Torest 	Yeg 
Type 	Cai 

46 	1 

a Stratoi 1+2 	 11 	OC 
>201 

uca1yptas saligea 	1.0 	3.6 
+ci1yptas euqeajoides 	0.5 	1.3 

4 	2 	uca1ptus siligol 	1.0 	3.0 
uca1yptus caipanulata 	0.5 	3.0 

0ca1ypt3 31iqll 	1.0 	LI 
aca1yptis laevopiaea 	0.6 	1.0 



Table 4. Floristic coiposition of veqetation strata of Forest Types (FC in  198), lout loyal I.!. 
Ye. Coi. is the corresponding Coununity or couunities derived iron the floristic classification; 1:00. of plots; Fi:frequency of occurrence; IC:ueai cover code. 
For each forest typefeoninnity coibination, only species vith a frequency )0.5 are listed, or the five nost abundant such species ubere there are nore than S. lithin each conhination, species 
are listed in order of decreasing frequency and abundance. 

9 	2 	Casuarina cunuinqhauiana 1.0 	2.0 

Daphnandra sp. 1 	0.5 	3.0 

tucalyptns saligna 	0.5 	1.0 

10 	1 	tothofagos noorei 	1.0 	4.0 

Stratun 3 	 11 	IC 

6-ion 

Pennantia conninghaiii 	0.8  

Cissus 	antarctica 0.1 2.2 

laloghia 	lucida 0.5 3.3 

Dendrocnide 	excelsa 0,5 2.3 

Doryphora 	sassafras 0.5 2.1 

liospyros 	pentanera 1.0 2.1 

Diploglottis 	australis 1.0 1.1 

loryphora 	sassafras 1.0 1.1 

iciena 	siithii 0.6 3.0 

Orites 	ercelsa 0.6 2.5 

Cissus 	antarctica 1.0 4.0 

Licus 	coronata 1.0 3.0 

Ilectryon subciaereus 1.0 2.5 

Cissus 	bypoglanca 1.0 2.0 

Dioscorea 	traisversa 1.0 2.0 

Doryphora 	sassafras 1.0 1.0 

Ouintinia 	sieberi 1.0 1.8 

Notbofaqus 	ioorei 1.0 2.0 

Orites 	encelsa 1.0 2.0 

Stratun 4 	 Fl 	IC 

I -In  

Alangiun 	villosun 0.1 2.0 

Lciena 	snithii 0.5 1.5 

laioghia 	locida 0.5 1.5 

Diospyros 	pentanera 0.5 1.5 

Dysozylun 	fraserianon 0.5 1.5 

Guioa 	seniglanca 0.6 2.5 

Tasiannia 	insipida 0.6 2.5 

Ilectryon subcinereos 0.6 1.5 

Cyatbea 	leichhardtiaaa 0.6 1.5 

lysozylni 	fraserianun 0.6 1.5 

Daphnandra 	sp. 	1 0.5 1.0 

Iphanopetalun 	resinosun 0.5 2.0 

lynenanthera 	dentata 0.5 2.0 

tipogonun albun 8.5 2.0 

lacbbousia 	nyrtifolia 0.5 1.0 

Coprosia 	quadrifida 1.0 2.0 

Dicisonia 	antarctica 1.0 2.0 

Doryphora 	sassafras 1.0 2.0 

!otelaea 	lonqifolia 1.0 1.0 

Iothofagns 	noorei 1.0 1.0 

Stritun S 	 It 	IC 
0-li 

lonandra spicata 	1.0 	1.1 

Citciobatus pauciflorus 	1.0 	1.6 

Pteris unorosa 	 0.8 	2.5 

ldiantai fornoson 	0.8 	2.2 

Daphoandra sp. 1 	0.1 	1.6 

Lastreopsis decoiposita 	1.0 	3.3 

Losandra spicata 	1.0 	2.0 

Citriobatus ?auciflorus 	1.0 	1.1 

lrthropteris tenella 	Oi 	1.5 

Idiancu fornosun 	1.0 	2.5 

loodia aspera 	 1.0 	2.5 

Ineilena acontoatun 	1.0 	2.0 

Citrioiatus pauciflorns 	1.0 	2.0 

Oplisneous inbecoilus 	1.0 	2.0 

Lonandra spicata 	1.0 	2.0 

Polystichum proliferun 	1.0 	2.0 

Deunstaedtia 

davaiiioides 	1.0 	1.0 

listiopteris incasa 	1.0 	1.0 

Forest 	Peg. 	 Stratun 112 
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laphoandra sp. I 
	

0.8 	2.3 

bysozylno fraserianun 
	

0.1 	3.4 

Caldcluvia panicnlosa 
	

1.0 	2.1 

Dysoxylna fraserianni 
	

8.6 	2.0 
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/ 	oy i.Ca1dcJ.vi,,-Or.L 
rainforest Plots lA.)R,4R 

lap units Rn . 

Fairly 	extensive 	stands 	of 	t h 13 	easelilsally 	wars raintorest ottn with well develop structure occur in Fal tempera 
ratchoent and on sheltered Slopes in Carrnw Brook cch 

	
Brook spcc 	include CJjdcjuvia PJIIICUJQSJ 	 Cannon canopy and Dzospyroy PenOer 

	

	 Oztes excejsa, Daryphorj sass)rr Other frqunt apecIC3 include L;JPJOq1,tz is paucafjorus Lomandrj spica and .4rrhz-op.. 
tenC !Jj. 

ROY a. DysoxyJ 	rainforest 
Plots 28.151, 16,31,813 818 820 as) 
flap units Ra' ,Rn-  ,Rs 

A subtropical rainforest which is widely distributed in the area but 
with indisidual patches of generally 1iOjtd extent and largely confined to 
narrow szrps along creeks and on sheltered slopes. 

	Structure and floristic composition are variable 	
with a cano py of varying height (maximum heights between JOm and 45m) and developme 
	The canopy is typically very uneven, with the tallest doaiinants commonly of less than 50% 

canopy cover. Common tree species are 
DysoxyJum traserjjnum 8alaghla luc:da. Pejntij cutinghaj 

Daphnjnd- zicrjatha 	endrocnjde eXCeJsa 
and Cryprocacya eryfhroxy!on 	

Understorey species include Cltrlobatus pauciflorus Lomandrj spicaCa )zrhropCerj5 teneija and Adijnu,jj forcosus, 

ROY 
9. fie'u coronata._Cdsuat2na Cuflflingh,jj 

gallery forest, Plots 856.RM2 
flap units Ra-  ,Rs 

A variable and often floristically rich (up to 78 species per O.lha) 
type occurring in narrow bands (usually 	

0m wide) along streams at 
al5iudes below ROOm. There are occasional tall (up to 45m) emergent trees of Casuar2na cunnanghasii 

with lower strata of a sosaic of Closed thicliets (usually below 20 height) 
of 4ce 	smjthjj ficus coronata Al ectryon 

subcloereus and .S'trebjus brunonjaous wi prominent, especially C2SSUS bypovjjuc3 
th many gaps. 	Lianes are 

 and C. antarctica 	Plot 856 Samples a depauperate form on an apparently marginal 
	'te, %lhich irn.1ud dense thicketa t C.  

ROY 10. Noto(agus loorej railiforest Plot 17 

flap unit Rb' 

A very well defined and well developed (maximum canopy height 45m) but floristically poor (17 
species per 0.lha) cool temperate rainforest of Nothofagus moorej 

occurs over about 17ha at the head of Cross Creek above ISOn altitude 	
This is the only known locatson for N. soorej in the survey 

area. 	
Assoc5ated tree species are Dorypji0j sassatras Quitjnja s1betj and Oz-ares excelsa 

all of which occur commonly in other rainforest stands in the area. 	
This stand represents the southern and western linit of distribution for this vegetation type. 

joint Royal M.A.  ulot.a Survey 

3.1.2 Comparison of vegetation map units and floristic communities 

As indicated above, the most extensive fiorst:c comiun::y (cid-
altitude grassy forest) encompasses a very wide range of sap units. 

Sisilarly, the most C5tcniivc map units arc varible is iir:iti 
composition and each includes a range of floristic communities. Cvestir'j 
types within the broad category of open grassy fnrvsr corrnspnnd nnro 
closely to map units, with varuatsons mSinly due to differences in scale of 
stand de(initon. 	The mrrurriir.vlly ,lisrn'r and g.vrierully rwcr.-.ad 
tlor:stc communities correspond much more closely to map units (e... AS, 

As, As, Cr). The general lack of correspondence betaeeii the more ex:wns:',e 
map units and floristic communities is a result of several fac:ors, as 
follows: 

flap units are defined on the basis of structure and floristScs of the 
overstorey only. 	Variations in understorey, which are important in 
defining floristic communities, are not considered. 

flap units have a coarse resolution, of the order of hectares, reiaz:ye 
to the finer resolution of 0.1 ha plots. 	Details of Varsatton :n 
overstorey composition recorded on a plot basis are obscured in map units. 
Some map units, such as Dl and Oh, are very variable in overstorey 
floristic composition in any case, by definition. 

There appear to be some napping inaccuracies possibly due to 
ssidentifjcation of species from air photos. 	In particular, forest 
dominated by E. obliqua seems more extensive than the mapping indicates, 
and occurs in map units Na. Nc and hg as well as unit Ne with which it 
nominally corresponds. 	E. pauc:ilor,a forest is much less extensve than s 
tndicated and is restricted to a single small stand of several hec:ares at 
most. Most of the area mapped as Ng is dominated by E. obiiqua. 

Appendix 3 provides descriptions of map units on the basis of plot 
data and general observations recorded while traversing the area. 

3.1.3 NSW Forestry Commission Forest Types 

For each plot, the vegetation was allocated to the most appropriate 
forest type (Anon. 1989) on the basis of canopy composition. The resultant 

range of types corresponds reasonably well to those described in the 

management plan for the area (Anon. 1988) . The main discrepancies are as 
follows: 

stands dominated by E. obliqua have been allocated to type 153 (which 
usually includes C. laevopinea as a co-dominant) rather than type 151, due 
to the absence of E. fasciqata. 

poorly stuctured rainforest at lower altitudes has been equated to type 
6, rather than 23/26, because type 6 more accurately reflects the floristic 
composition of the stands. 

Some forest types equate well with single floristic communities. 
Other types, notably the extensive type 46, vary considerably in 
understorey composition and include several floristic communities. Table 4 
shows the relationships between forest types and floristic communities and 
list major species in each vegetation height stratum for each forest type-
community combination. 
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Five overstorey types may be recognised within this broad community, 
as follows 

lÀ. F. caapanu1ata, often associated with F. canaliculata, F. saligna or F. 
laevopinea. 

Plots l,1D,2D,14M,B3,UC3,NC5 
Map units Na-  ,Na' ,Nc' Nc- 

13. Mixed stands with 4llocasuarina torulosa prominent as a subcanopy tree, 
usually at lower altitudes. 	Common canopy species include Eucalyptus 
canaliculata, F. euqenioides, F. saligna and Angophora (lor:bunda. 	This 
represents the drier end of the open forest continuum in the area. 

Plots 9,24,27, 34. 30, 130.8l.B54,DL5,Nl,N2,NC1 .HC7 
Map units Dl.Gn,Na' ,Na,Nc .Yl 

IC. F. saligna with F. campanulaca or F. laevopinea. 
Plots 28,lfl.2M,3M,5M,NA12,835,358 
Map units Na' .Nb' .Rc' 

ID. F. saligna dominant. 
Plots 3,4.23.12D,13M 
Map units Dh.Dl.Na' ,Yt 

1E. F. laevopinea dominant. 
Plots 35,14D,12M,Bl5,841.N3 
Map units Dl ,Na' ,Ua-  ,Nb' .Nb .Hc 

ROY 2. High altitude grassy forest 
Plots 11D,NA13,CN1,20.22,B22.B40.850,851,352 
Map units Na'.Na.Nc'.Ne,Ne- ,Ng,Cn 

Structurally and floristically similar to community 1 but occurring 
at higher altitudes. 	Eucalyptus obliqua is usually dominant, associated 
with F. laevopinea at lower altitudes. 	The understorey is dominated by 
Losandra lonqifolia and Poa spp. with scattered small shrubs, commonly 
Leucopogon l.unceolacus. 

Plots 110 and 822 represent stands transitional with community 1. 
Plot CR1 is an area of grassland with scattered stunted eucalypts, which is 
floristically very similar to the open forest stands. Plot 852 samples the 
only stand in the study area containing F. paucifloz-a, a small area north 
of Mount Cockrow. 

ROY 3. Sedgeland 

3A. Carex-Cypecus-Juncus sedgeland (plots 30,817) 

Widespread but of limited overall extent, occurring in soakage areas 
and perched swamps on basalt. 	Variable in composition with a mixture of 
graisinoids, commonly abundant species being Cyperus lucidus, Carex 
lonqebz-achiata, Juncus sarophorus and J. pauciflorus. There are occasional 
eucalypts, often S. nobilis. 
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38. Eleocharis sphacelata sedgeland 

Only two stands of this type, each of several hecrares, Occur in the 
area, in Davis Creek secton. 	F. sphacelara is dominant in the wet:est 
zone,assoc:atad with species such as Schoenoplecrigs sucronarus and Isolepas inundata, This community was not quantztatzvej'j sampled and is 
not included in figure 2. 

ROY 4. F. saligna-F. laevopinea moist forest 
Plots 114,NA2,NA5.NAll 
Map units Na' .Na 

A tall open forest with mesosorphzc herb and fern understorey with 
moderate to well developed shrub stratum. Common shrub species are Synou glaadulosua and h'edycarya angustjfolia, 	h'ypoiepls glandulifera, Caloclijaena dubia. Rubus rosll'oljus and Seneclo amygdalifoljus are cor.on ground cover species. 

Plots N?,8 and 855 are transitional between this community and ROY S. 
NA8 is a prevtously heavily logged stand of F. saligna with dense subcanopy of ,lcacja lrz-or,sta and shrub thickets of rainforest species. Plot 355 is a 
sheltered site with a very dense fern ground cover (Calochlaena dubij 3nd 
b'ypolepss glanduliferu) , which is near the forest boundary and probably 
regularly burnt. 

ROY S. F. saligna wet sclerophyll forest. 
Plots 2,10,97 
Map units Na' • Yh 

A tall open forest with well developed shrub and small tree 
understorey, often of rainforest species such as 4cmena ssithi. Synou.m 
glandulosuo, Cryptocarya glaucescens and Psychotria loniceroides. 	Ierns such as Doodia aspera and Dennstaedt1a davallioades and the herb Lonandra 
spicata are common in the usually sparse ground layer. 

This community occurs on sheltered aspects and lower slopes, usually 
adjacent to rainforest communities. 	It is of limited extent in the Davis 
Creek section and the eastern part of Carrow Brook cstchment, but is more 
extensive elsewhere. 

ROY 6. teptospereum varjabjle shrubland. 
Plot CR1 
Map unit Cr 

A very distinctive but floristically poor community of localised 
extent corresponding to map unit Cr and occurring on an extensive rock 
slab. 	Variously dominated by dense thickets, mostly below 3m tall, of 
Leptospersus vari,sbile or Baeckea sp. aft. diossiifolia, with Plecrranthus graveol ens. 



Tb1e 3. 1ltith, ve8ettio1 strictire ad floristic ricble3s of floristic coiiuiUe3. 

8edia 	ci*opy corer 

IItitude(*) 	 Slut I 	Slut 2 	Slut 1 	Slut 4 	Slut 5 

CoLlaitl 	a 	 uage aediao 	 (35i) (20-35*) (6-20*) (1-61) 	((1*) 

Ii 
	

In. caaopy height 	 floristic richotss 

(1) 	 (spp.I0.lha) 

u*qe 	iedia 	 range 	*ediia 

1 	36 
2 	10 
3 	2 
4 	6 
5 	3 

1 	1 
0 	0 
9 	2 

10 	1 

300-1090 155 21.5 30 	10 	1 10 15-50 35 13-81 44 

920-1350 1150 46 32.5 	2 	1 30 25-45 35 38-60 45.5 

180150 865 3 	1 100 12-20 16 31-42 36.5 

540-294 105 12.5 10 	10 	15 50 25-15 36 38-61 61 

360-650 530 30 70 	31.5 25 10-55 10 51-56 

490 I 	10 10 10 24 

610-810 010 15.5 51 	40 	U.S 25 30-40 14 24-35 33 

310-890 615 20 55 	65 	1.5 10 30-10 10 15-64 51.5 

550420 505 5 6 	90 	2 10 25-40 15 54-19 66.5 

1140 35 15 	3 4 45 17 

Table 	2 	coot. 

Teg. 	0 	Stratoi 	10 10 	IC 	Stratoi 	3 Ti 8C Stutui 4 18 IC Strata S TI IC 
Coi. 	 120* 6-20* 1-6* 0-1* 

10 	1 	8othofag*s ioorei 1.00 	4.0 	lory8hou 	sassafras 1.00 4.4 Coprosu qoadrifida 1.00 2.0 Loiandra 	spicata 1.00 2.4 
4ointioia sieberi 1.00 3.0 Dictsooia 	aatarctica 1.00 2.0 Polysticho* prolifern 1.00 2.8 
tothofaqns *oorei 1.00 2.0 Qoryphora 	sassafras 1.00 2.0 Qtoostaedtia 
Orites eicelsa 1.00 2.0 Iotelaea 	loogifolia 1.00 1.0 davallioides 1.00 1.0 

Qothofagns 	soorei 1.00 1.0 Qistiopteris 	iocisa 1.00 1.0 



Stritii 3 	 Il 	OC 	Stratui I 	 U 	OC 	Stratui S 	 U 	OC 

6-201 	 1-61 	 0-11 

ib1e 2 CoAt. 

1ev. 	A 

CaL 

5 	3 
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Stratu Ui 	 U 	IC 

>201 

ucdyptis sili8aa 	1.00 3.1 

8ucalypti3 1etopinea 	0.67 1.0 

CaldcloTi4 poico1osa 
	

1.00 2.1 

D!soxyIoi frseriiui 
	

0.67 2.0 

Dapiandra sp. 1 
	

0.08 2.4 

bysazylu (raserianui 
	

0.63 3.1 

Casuarila ClIoliughaliaria 1.00 	2.0 

flaphuandra sp. 1 	0.50 3.0 

aca1yptus sa1ina 	0.50 1.0  

leitu nithil 	 1.00 2.7 

Cryptoearya g1cescis 	1.00 2.0 

Sybil glabdulosul 	0.61 1.0 

CaIdeluvia paiiculosa 	0.61 2.5 

1elicope licrococcl 	0.61 1.5 

leacia irrorata 	 1.00 1.0 

lucalyptus tereticoriis 	1.00 1.0 

Diospyros pentalera 	1.00 

Diploqlotti3 australis 	1.00 

Doryphora sassafras 	1.00 

IClela siithii 0.61 3.0 

Orites eucelsa 0.61 2.5 

Penantia cunniighnii 0.88 2.1 

Cissus atarctica 0.15 2.0 

5110hia 	lucida 0.63 2.8 

Oendrocnide ezcelsa 0.63 2.4 

Doryphora sassafras 0.63 2.2 

Cissus 	antarctica 1.00 4.0 

Ficus 	coronata 1.00 3.0 

hlectryon subeinereus 1.00 2.5 

Cissus bypoglanca 1.00 2.0 

Dioscorea 	transiersa 1.00 2.0 

Sinoul glandulosut 	0.61 2.5 

!upoiatia laurina 	0,67 2.0 

Psychotria loniceroides 	0.61 2.0 

CryptoCarpa nicroneura 	0.61 1.5 

Dioscorea transuersa 	0.61 1.0 

Leptospernub uriabile 	1.00 5.0 

Phy11athus gasstroenii 	1.00 2.0 

?lectranthus grueolens 	1.00 2.0 

Callisteion saians 	1.00 1.0 

Correa retleza 	 1.00 1.0 

Guioa seiiglauca 	0.61 2.5 

Tasiannia insipidi 	0.61 2.5 

liectryon subcinereus 	0.61 1.5 

Cyathea Ieichhardtiana 	0.61 1.5 

Dysozylui fraserianni 	0.67 1.5 

ilingiui yillosu 	0.15 1.8 

tipogonui albun 	0,63 1.8 

Daloqhia lucida 	0.63 1.6 

Diospyros pentanera 	0.63 1.4 

Dysoxylui fraserianus 	0.63 1.4 

Daphiandra sp. 1 	0.50 1.0 

Iphanopetalu resinosui 	0.50 2.0 

3yneuanthera dentata 	0.50 2.0 

lipogonu albui 	0.50 2.0 

Backhoosia iyrtitolia 	0.50 1.0 

Loiandra 	spicata 1.00 2.0 

Doodia 	aspera 1.00 1.1 

Citriobatus 	panciflorus 1.00 1.3 

Odiantua 	foriosui 0.61 2.0 

Oaphnandra 	sp. 	1 0.61 1.5 

Lepidosperia 	laterale 1.00 3.0 

Cheilanthes 	sieberi 1.00 2.0 

tntolasia 	stricta 1.00 2.0 

liperata 	cylindrica 1.00 2.0 

Laenifera 	stipitata 1.00 2.0 

Lastreopsis 	decoiposita 1.80 3.3 

Loiandra 	spicata 1.00 2.0 

Citriobatus 	pauciflorus 1.00 1.1 

irthiopteris 	tenella 0.61 1.5 

Loiandra spicata 	1.00 

Citriobatus paiciflorus 	1.00 

Pteris nibrosa 0.08 	2.4 

Idiaotui forosui 0.80 	2.1 

Oapbnandra 	sp. 	1 0.15 	1.1 

hdiantui 	forlosuL 1.00 	2.5 

Doodia 	aspera 1.00 	2.5 

Ineilcia 	acu&inatui 1.00 	2.0 

Citriobatus 	panciflorus 1.00 	2.0 

Oplisienus 	itbecillus 1.00 	2.0 



leg. 	0 	Stritiq 1+2 	 £1 	IC 
Coo. 	 )20o 

- 
1 	36 	tocalyptvs saligia 	0.59 2.9 

lucalyptus laevopioea 	0.51 3,0 

ca1yptu obliqua 	0.00 3.5 
lucalyptus laevopiiei 	0.60 2.0 

lucalyptus oabilt, 	1.00 2.0 	Iucalyptus sohilis 	0.50 1.0 

Stratui 3 	 Tt 	IC 
6-20o 

Illocasuarina torulosa 	0.69 2.4 

tratuo 1 	 71 	IC 
1-ho 

Oucalyptus saligua 	0.03 1.0 
Oucalyptus laevopioea 	0.50 LO 

lucalyptu, saligni 	0.50 2.3 
Icocia aaideujj 	0.50 2.0 
bealyptus Iaevopiuei 	0.50 2.0 

Eustrephus latifolius 	0.67 1.5 
Geitonoplesiii cyoosus 	0.61 1.5 
Dioscorea tranyeri 	0,67 1.) 
lelichrysuo rufescens 	0.50 1.3 
Cletatis oristata 	0.50 1.0 

S 

Yahie 2. tloristjc colposjtioi of vefetatjoo strata of flaristjc c011uitjes, lout loyal LI. iio. of plots; Ft;freueoci of occurreoce; lCoeao cover code. 
for each couuuity, only species 

 with a frequeocy 0.5 are listed, or the five iost abuodaut such species rhere there ire oore thao S. Yithjo each couuoity, species are listed ii order of decreasiag trequescy aid ahuadiict, ibseoce of records for 	
stratu does not lecessarily ioply that the stratui is 001-existeot, oily that oo species occurred with frequeocy 0.5. 

Strtoi S 	 71 	IC 
0-la 

- 
Poa lahillardieri 	0.95 4.0 
Loiandra lougifolii 	0.95 2.0 
Glyciae clandestina 	0.07 1.0 
Uestodjuo Tar)aus 	0.05 1.9 
Pteridiva esculentoa 	0.79 2.1 

Poa labillardjerj 	1.00 3.0 
ooandra looqitoiii 	1.00 3.3 

Oesoodiui variaos 	1.00 2.0 
1yciae clandesiaa 	1.00 2.0 

lydrocotyle acotlioha 	1.00 1.9 

Clperus lucidus 	1.00 3.5 
Juocos sarophotus 	1.00 3.0 
Paa labtllardieri 	1.00 3.0 
3idrocotyle peduocularis 1.00 2.5 
Juocus paociflorus 	1.00 2.5 

Iydrnrotyle acotiloba 	1.17 2.0 
yiolz hederacea 	1.00 2.0 
libbertia scandeos 	1.00 1.7 
Oplisoenis libecillus 	1.00 1.1 
Pteridiui esculeitui 	1.00 1.1 



Community 	 1 

Total no. plots 	 39 

Total no. logged plots 	14 

Total no. uniogged plots 25 

2 3 Plot 	4 	Plot 	Plot 5 	6 7 8 

I 	I 

9 
10 4D 	NA8 	855 10 

2 4 3 	1 3 8 2 	1 
1 0 2 1 	0 0 1 0 	0 
9 2 2 2 	1 3 7 2 	1 

FIgure 2. Dendrogram resulting from FUSE at 13 group level, 

using Bray-Curtis coefficient of dissimilarity and beta0 

Plots 40, NA8 and B55 are regarded as anomalous or transitional. 
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Difficulties were experienced with the following species or groups, 

mostly due to lack of suitable material: 

.4c.sena novae-zelandiae No fertile material was availaxile. 	Other 

species may have been included. 

Saecirea sp. act. dios,szfolia 	A single pupul.,ton near plot CR1. 
Although very similar to typical B. d2osmifol.ia, plants were growing 
in an unusual habitat (dry srubland in cuuL.jbL Lv thy u.iwl 	t 
heath) and possessed distinctive bright orange, 'woolly" bark. The 
taxonomic and conservation status of this population requires further 
investigation. 

Baeckea sp. aft. virgJra 	Specimens collected represented an extreme 
form of this very variable species which may eventually deserve 
separate specific status. 	The form is widespread in north-east 145W 

and is often locally common on rock outcrops, and even if 
taxonomically distinct is unlikely to be of conservation aiqnificance. 

Carex appressa/decliaata 	Some sterile material may have been 
incorrectly assigned. 

Galium spp. 	Except for the distinctive G. b,nifoiiva, all Gallon 
material has been aggregated pending specIalist determination. 

G000carpus humsl1s Most of the material was sterile and it is 
possible that records of this species include G. rerragynus. 

J1.aloragzs ?serr.s Only a few small plants were found. 	It was not 

possible to unequivocally determine whether these belonged to H. serra 
or U. exalata in the absence of fertile material. 

ifibbertij difrusa This species occurred only as a small population 
near Smiths iount. 

h'ydrocotyle acutiloba/peduncularis This genus requires revision. 

Some records were difficult to assign to a species. 

Poa Jaballardzerilsiebera.ana Some specimens may have been incorrectly 

assigned to either of these species. 

Pterostylis decurva This species exhibited considerable variation in 
the area. Some specimens approached P. abrupc.s. 

Ranunculus plebeius Flowering material was rare and records of this 

species could include R. iappaceus. 

2.6 Data analysis 

Floristic data were classified into vegetation communities using a 

numerical hierarchical agglomerative classification process, using the 
Bray-Curtis association measure on percentage cover and a flexible UPGMA 
sorting strategy (part of FUSE') with beta 	0.0 (Belbin 1988). Although 
this provides a repeatable and explicit method of defining communities, 

there are a number of critical decisions required which are essentially 
subjective and which may substantially affect the final community 
composition. The most important of these are the choice of beta and the 
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choice of an approprIate level in the dendrcgras to define communities. 
 

beta value of zero was chosen to minimise distoron and most realtst.cally / 	 reflect actaal associations 	
Combined overstorey and understorey data 

analysed to yreld a total vegetation community ciassificat-on 
	Spec: 

were 

with a combId cover code over all plots of S2 were found to not contrIbute s1
gnificanty to the reilt of the analysis iid we from the final analysis. 	 re excluded 

3.1.1 Yloristic communities 

Fioristic survey data from the 76 plots have been Classified 
vegetato communities 	 into ten 

Figure 2 is the dendrogram resulting from the 
Qumerrcal classification cut off at the 13 group level. 

	Three of the 
'groups' are single plots which are considered either anomalous or 
transitional and not representative of a particular community type. 

	The ten communities are briefly described below. 	Within each floristic 
community, the distribution of plots across the forest type sap uriis is indicated 	

Table 2 lists the major characteristic species or each height Stratum in each community. 	
Table 3 lists altitude canopy cover for each 

stratum, maximum canopy height and tioristic richness for each community. 
Appendix 2 shows the frequency of occurrence of each species 

lO each community. 

Roy 1. Mid-Sjtitude grassy forest. 

This is by far the most extensive community type throughout the area, 
occurring over a broad range of habitats, on both sedimentary and basalt 
geology, from 400m to 
remarkable 	

l000m altitude. 	
On a broad scale, there is a 

uniformity of structure and floristcs of the understorey, and 
variations in understorey floristics do not appear 
flVPrtorey itructu 	'.'L fiuristics 	 to be related rn

This community includes open forest 
and tall open forest, with canopy height between 25m and SOm. The 

understorey is typically grassy with a poorly developed or non-existent 
shrub layer. 	Poa labljjardieri 

is usually dominant, often with Lmperara cyj1fldri5 Lomandra lønq1fojj5  and Pterldju5 esculentum. 
Other frequent and widespread but less abundant species include 

Desmodium varlan5, Qlyc'ine clandest ins 	Dianejl,a caerujea 	Dicbondrs repeas and Rubus parvj fo1is 	
On a scale of tens of metres, small patches characterised by ground cover species 

longebracj5j 	
typical of swampy Sites (e.g. 

Cirex appressa, C. Cypez-us lucIdug) 
occur in small drainage depressions in a Sosaic with more extensive drier site species. 

3. REZ-ULTS  

3.1 Floristics and vegetation communities 

A total of 447 
vascular plant taxa (4)1 native and 16 naturalised) 

was recorded from the survey area. These are listed, with authorities, in Appendix 1. 



5. Flora 5or,e 
Mount Royal M.A. Flora Survey 

INTRODUCTION 

This report presents the results of a flora survey undertaken in 
Mount Royal Management Area on the southern slopes of the Barrington Tops 
plateau in New South hales. The field work was carried out by D. Bsnns, T. 

Brs5il, U. Chapman, R. Sergeant and P. Murphy, during September 1990 and 

February-MarCh 1991. 

METHODS 

2.1 Plot Location 

Floristic data were derived from a series of non-permanent plot., 

established within the study area. 	
plots were initially marked on a 1.5 

000 topographic map and their positions transferred to the field aj 

accurately as possible using topographic features. 

Plot points in previously unlogged areas were stratified primarily by 
vegetation type, on the basis of a map of forest types ('Royal Mill' 
types) previously prepared from aerial photograph interpretation with 

extensive field checking (FC KS') unpubl. map). 	
For forest types whch 

occurred in two or more discrete patches, a minimum of two plots was 

randomly located per forest type stratum. More plots were located in more 

extensive tyies, up to a maximum of five. 	
A single plot was located in 

each forest type mapped as only a single stand. For each of the five most 
extensive types, several plots were also located in previously logged 

areas. 	Sampling intensity was higher in the essentially unlogged Davis 
Creek catchment and the partially logged eastern part of Carrow Brook 

catchment. 	
Fal Brook catchment and the western side of Carrow Brook 

catchment have been mostly logged and were less intensively sampled. Plots 

were located to sample each geology type in the area. 

In the field, plots were positioned as far as possible within a 
relatively homogeneous patch of vegetation. The standard size was a SOn x 
20m(O.lha) rectangle, although some habitats required a variation in size 

or shape to ensure homogeneity within one plot e.g. longer or narrow plots 
were used for riparian vegetation, and smaller plots for vegetation of 
restricted extent. A total of 16 plots were surveyed during the present 

survey. 	Approximate locations are shown in Figure i. Table I shows the 
distribution of sample plots among mapped vegetation units and catchments. 

2.2 Floristic and vegetation structural data 

All plant species which could be disc:ngu:shed within a plot were 
recorded and identified as far as possible to species lve1. Vertcj 
heights of vegetation strata were subjectveiy deftned and recorded for 
each plot. 	Stratum limits of 0-in, 1-6n, 6-0m and 20-35m and )lSm were 

used as a guide for the coding of structural data, even thouçh actual 
heights were recorded. 

Cover codes, based on projected canopy cover, were estimated for each 
species within each vertical stratum. Where a species occurred in more 

than one stratum, an overall cover code for the plot as a whole was also 
recorded. Codes are as follows: 

Covor Code 	 Projected Canopy Cover 

c 5%, few imd:viduals 
5%, any number of individuals 

6-25% 
26-50% 

51-75% 
1 75% 

The locations of any occurrences of signtficsnt species noted while 

traversing the area, additional to those occurring in plots, and any 
species not previously recorded in plots, were also recorded. 

The map unit in which each plot was located was recorded and a 
sub)ective assessment made of the forest type (Anon. 1989) to which the 
vegetation would be most appropriately allocated. 

2.3 Habitat data 

At each plot, slope (in degrees), altitude, aspect, topographic 
position, drainage, percentage cover and particle size of surface rock and 
cover of outcropping bedrock were recorded. Any other unusual feature was 
also recorded. 

2.4 Limitations 

Field work was carried out in early sprang and late summer. 	Some 
ephemeral species may have been overlooked, and summer dormant geophytes, 
including most Orchidaceae and many Ljljaceae, would have been generally 
overlooked during the second part of the survey due to the absence of 

active growth. Although the area was traversed comprehensively, the survey 
was not exhaustive and further species would be recorded with additonal 
effort. 

2.5 Taxonomy and Nomenclature 

Taxonomy and nomenclature follow the National Herbarium of U.S.W. 
This is mostly as published in Jacobs and Pickard (1981). Jacobs and 
Lapinpuro (1986) or Harden (1990.1991), whichever gives the most recent 
treatment. 
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MT ROYAL MANAGEMENT AREA, FORESTRY COMMISSION OF N.S.W. ENVIRONMENTAL IMPACP 
STATEMENT (EIS) and FAUNA IMPACT STATEMENT (FIS). 

F1.aFW OF OBrEcrIoI1 
NOTE: Send objections to the EIS/FIS to the Forestry Commission, Locked Bag 23, 
Pennant Hills, NSW 2120, to be received by November 17th. Submissions should be 
clearly labelled Mount Royal EIS/FIS, and should demand that the Mir.ister for 
Planning not allow the logging to proceed and the Director of National Parks and 
Wildlife Service should not issue Fauna Licences for the operations. The remaining 
Mt Royal old growth forests should be incorporated into the Barrington Tops National 
Park which adjoins. The Forestry Commission will forward copies of letters and 
submissions received to the Department of Planning and the NPWS. 

New legislation now requires the Forestry Commission to prepare a FIS regarding 
impacts on fauna of logging operations in order to obtain a Fauna Licence from the 
NPWS with respect to proposed operations. The FIS is included in the EIS. The EIS 
and FIS are not independent studies, but are undertaken and prepared by the Forestry 
Commission themselves. Consequently they are not objective assess:nerits of likely 
environmental impacts and they always conclude that the proposed logging should 
proceed, regardless of the evidence. The lack of honesty and objectivity and proper 
scientific rigour of these assessments is responsible for their iros: basic errors 
and deficiencies, and is a major basis of objection to the EIS and the FIS. 

The EIS and FIS state that the lack of pre-logging data, including even adequate 
data on past logging methods, and "substantial differences between liajor 
environmental features of previously logged and unlogged areas" in the Management 
Area, means that it is not possible to assess the impacts of the proposed operations 
on flora or fauna. In other words, the EIS and FIS admit there is insufficient data 
to support their conclusions that impacts of the proposed operations are not likely 
to be significant! 

The EIS misrepresents the proposed operations as "selective logging", and does 
not discuss or attempt to assess the impacts of the proposed intensive, integrated 
sawlog/puiplog harvesting. Consequently, insofar as impacts of logging operations 
are considered in the EIS, the assessment and conclusions do not apply to the 
proposed operations. 

Apparent errors and anomolies in the site selection upon which the flora and 
fauna survey plots were based cause the difference between the comparative value as 
fauna habitat of logged and unlogged forest in the area to be significantly 
understated. Consequently conclusions drawn in the EIS and FIS concerning the likely 
impacts of logging on certain species of fauna, most notably arboreal mammals, are 
unsound. This is perhaps the most fundamental source of error in the survey 
methodology, which invalidates conclusions drawn in the FIS and the EIS. 

Even without correcting for these errors, the Fauna Survey Census found that 80% 
of the Yellow-bellied Gliders, all the Koalas, 60% of the Greater Giders and 80% of 
the Brushtail Possums recorded in the survey were in the unlogged 'forest plots. 
Consequently the finding of the EIS that logging impacts are not likely to be 
significant is not even consistent with the data in the fauna survey with regard to 
these species. 

If this is so it would appear that the impacts of logging on other species, such 
as Owls, is also likely to be significant. 

The EIS and the FIS make a number of false and misleading claims about measures 
proposed to conserve flora and fauna: '  

the EIS suggests a significant area has been excluded from logging as part of 
special "safeguard measures" to conserve species. In fact the difference between the 
area excluded from harvesting by the routine prescriptions in the Management Plan 
and the area now proposed to be excluded is negligible. 

the "reserves" are in fact temporary Preferred Management Priorty 
classifications whidh do not provide the legal protection afforded, for example, to 
Flora Reserves. It is misleading to call them "fauna reserves". 

the "safeguard measures" are clearly and demonstrably inadequate to conserve 
species of fauna. The "reserves" are absurdly small and the "corridors' are merely 
rainforest filter strips unsuitable for many species - it is misleading to 
call them "wildlife corridors". 



the EIS onits to state explicitly that logging is permitted in filter strips; 
since much emphasis is placed on the value of these strips as refuge and corridor, 
this is a significant and misleading omission. 

the Fauna Impact Statement (FIS) is unjustifiably complacent about likely 
logging impacts and routinely draws inadequately supported conclusions - for 
example: "Food resources for this species (Glossy Black Cockatoo) are expected to be 
either unchanged or enhanced by logging"; "the mosaic of logged and unlogged areas 
and reserved areas should ensure its (Tiger Quoll's) survival"; "the.development of 
a grassy understorey under a more open canopy would be expected to favour this 
species (Rufous Bettong); "In thelong term, disturbance due to logging and fire is 
thought to increase habitat for grazers and browsers by increasing the productivity 
of the understorey layer. After logging, as thicker regrowth replaces grassy 
undertorey, a number of grazers such as Red-necked Wallabies may decline relative to 
browsers, such as Swamp Wallabies"; "The fact that it is found in logged areas 
suggests that forestry pratices may not place (Hastings River Mouse) at risk. Its 
preferred habitat, near creek banks, will not be disturbed by logging machinery;" 
"The Mount Royal area has been subject to the same fire regime as is scheduled by 
the Forestry Commission for at least 100 years. Therefore, the impact of prescribed 
burning in the area is thought to be small"; "no species will be eliminated or 
severely reduced in populaton size over the entire area... and where there is an 
indication that resources from old trees are required, management plans have been 
formulated to retain these resources;" "in conjunction with nearby reserves, the 
overall effect of forestry operations will not result in permanent reduction in the 
distribution of any endangered wildlife species." 

There is insufficient evidence presented to support these conclusions; material 
presented is inconsistent (for example, it is asserted that logging will produce a 
grassy understorey, then that it will lead to the replacement of grassy understorey 
by thicker regrowth); and research studies of the impacts of logging on fauna 
contradict these conclusions. The FIS is, quite simply, a dishonest and biassed 
attempt to justify logging. 

The EIS claim that standard erosion mitigation prescriptions will ameliorate 
impacts on erosion and water quality is not supported by evidence and it would 
appear that such impacts have been and will be highly significant. 

The impacts of frequent burning and grazing are not adequately assessed; studies 
and other evidence suggest the impacts of these to be significant. 

The EIS does not attempt to address the cumulative impacts of successive cutting 
cycles, and therefore is inadequate as an assessment of likely medium to long-term 
environmental impacts. 

Only two studies using pre- and post-logging survey data have been undertaken to 
assess the impacts of logging in NSW forests. Both studies found significant 
impacts, and consequently the EIS makes no reference whatsover to these studies. 
Since the major purpose of the EIS is to assess environmental impacts, this is a 
major deficiency. 

A growing body of literature exists reporting studies into impacts of logging 
operations and aspects of management such as burning and grazing on forest 
ecosystems, flora and especially fauna. There is scarcely a study from this 
literature reporting adverse impacts cited in the EIS. Most are not mentioned at 
all, or even cited in the EIS Bibliography or the FIS references. This is further 
evidence of lack of objectivity and proper scientific diligence. 

For further information write or phone: North East Forest Alliance, Hunter Region 
P.O. Box 9 Singleton 2330. Phone: (065) 77.3105 Donations towards legal a9d campaign 
expenses are needed and much appreciated.Please reproduce/circulate this 
document. 



The likely Environmental Impact of Logging 
in the Dome Mountain Area 
A forest is the sum of numerous interactions and complex inter-dependencies that the 
plants and animals have developed over millions of years of co-evolution. The damage or 
destruction of each link starts a new chain reaction that spreads throughout the forest. 
Knowledge of how the components of a forest function and inter-relate is extremely 
limited. As such the effects of man-induced disturbance to a natural ecosystem are mostly 
unknown. Enough research into certain aspects has been undertaken to show that the 
proposed roading, logging and burning of forests in the Dome Mountain Area will have a 
variety of significant adverse impacts upon the environment. 

Some consequences of the proposed operations will be: 
a degradation of soil structure & stability 
extensive soil compaction 
an increase in erosion 
altered streamflows 
degradation of aquatic habitats 
loss of nutrients 
a severe reduction in hollow-dependent 
fauna 
an increase in fauna from more open 
habitats 
an increase in introduced predators 
a reduction in fauna preferring mature 
forest, rainforest, a stable microclimate and 
some specialised food sources 
a reduction in populations of endangered 
species, with increased risk of elimination of 
some species 

THE 
DOME MOUNTAIN AREA 

The Dome Mountain Area encompasses some 2,870 ha of forested public 
lands comprising the headwaters of Capeen and Duck creeks on the south-
western slopes of the Richmond Range. 
Dome Mountain caps a series of basalt plateaus and shelves which rim the 
heads of the valleys. The rich soils, high rainfall, southerly aspect and 
inaccessibility have resulted in extensive stands of well developed old-
growth forests, within which diverse flora and fauna abound. 
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a possibly significant reduction in genetic 
variability and viability of some rarer species 
an increase in introduced plants 
a degradation of forest structure 
an increase in pioneer and early 
successional plants 
a decrease in later successional rainforest 
plants 
inadequate regeneration on some sites 
an increased chance of the introduction of 
pathogens 
an altered microclimate 
an increased chance of wildfire 



Endangered Species List 
Marbled Frogmouth 
Wompoo Fruit Dove 
Sooty Owl 
Noisy Pitta 
Paradise Riflebird 
Alberts Lyrebird 
Double-Eyed Fig Parrot 
Red Goshawk 
Blackbreasted Button-Quail 

Whirring Tree Frog 
Fleay's Barred River Frog 
Leaf Tailed Gecko 
Legless Skink 
Southern Angle Headed Dragon 
Topknot Pigeon 
Parma Wallaby 
Eastern Pygmy Possum 
Long-Nosed Potoroo 

The Dome Mountain Area is particularly 
significant because: 

0- 	IT SUPPORTS over 1000 ha of unlogged old-growth eucalypt and Brush 
Box stands. 

0- IT REPRESENTS the majority of well-developed unlogged "hardwoods" 
in the Urbenville Management Area and is by far the largest single 
stand remaining on the Richmond Range. Most of the "hardwood" 
stands in the National Parks and State Forests of the adjacent Mt 
Warning region have been logged and there are similarly no unlogged 
stands as extensive. 

0-. 	iT IS THE MOST important refuge for fauna dependent upon mature 
eucalypts and tree hollows remaining in the region and may be the 
only one large enough to maintain genetic viability of some species. 

* 	AT LEAST 10 SPECIES of animals listed in Schedule 12 of the National 
Parks and Wildlife Act as endangered fauna have been observed in the 
area. Unusually large populations of Alberts Lyrebirds, Southern Angle 
Headed Dragons and Koalas have been noted. 

0- 	IT SUPPORTS one of the largest and most westerly populations of the 
threatened Marbled Frogmouth remaining in N.S.W. 

0- 	THE DOUBLE-EYED FIG PARROT, listed as in imminent danger of 
extinction, was observed within the same forest in the adjacent valley 
in 1984 and can be expected to inhabit the area. 

* 	MANY SPECIES of plants and animals reach or approach their western 
limits of distribution within the area. 

0- 	THE AESTHETIC APPEAL of unlogged old-growth forest, the well 
developed and extensive palm understorey, the spectacular spur 
crowned by Dome Mountain, unique perched swamps, and swift creeks 
in deep sandstone ravines give the area outstanding scenic attributes. 

Faunal Values of the 
Dome Mountain Area 

The Dome Mountain area is one of special faunal significance. Many sub-
tropical rainforest and wet sclerophyll forest dependent vertebrates 
including several endangered species occur in the area at higher densities 
than anywhere else in the state. Dome Mountain is at the centre of the 
N.S.W. distribution of three of the state's rarest birds. 

Incomplete information coupled with only cursory inspections ensure the 
extent of Frog and Mammal Fauna in the area is poorly known. This is 
consistent with Forestry Commission statements that they had not 
undertaken any faunal assessments in the area, nor did they intend to do so. 
Despite this there is little doubt that the area would be of special significance 
for a number of restricted species. 

"Because of the scarcity of undisturbed moist hardwood habitat in the 
Urbenville Forestry Management Area and the heavy logging prescription 
currently applied to this type, it is critical that stands in the Dome 
Mountain area receive protection from logging in the ,fiture, to function 
both for fauna conservation and as an area for Scientific reference. With 
the general deficiency of information for most vertebrate groups it is also 
essential that a comprehensive faunal survey of the area be initiated 
without delay to ,I'idly assess the resource." 

David Milledge, Wildlife Ecologist... 20/3/1988 
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STATEMENT OF CLAIMS FOR PAYMENT 
HCV STUDY, N.E. NSW 
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Photography 
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