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I. INTRODUCTION AND SUMMARY
Should Monga State Forest remain managed for commercia wood production or should its
land tenure change to a conservation reserve? The purpose of this report is to provide a
scientific evauation of the conservation vaues of Monga and adjacent aress. These evauations
are designed to compliment the andyses being undertaken as part of the Regiona Forest
Agreement (RFA) for the Southern Region.

In summary, we argue that:

A. Thereis a strong scientific basis for conversion of Monga and Buckenbowra State Forests
to a conservation reserve, this argument hinges, inter alia, on consderation of the criteria
of Adequacy and Representativeness.

B. Monga has specid regiond sgnificance as a refugia, particular in relation to the effects of
climatic drought.

C. Monga is a high primary productivity landscape in the headwaters of the Mongarlowe
River. This section of the river has a very low gradient and a native forest cover. This is
regiondly dgnificant and criticdly important in maintaining regiond ecologicd integrity and
the long term persistence and population viability of key taxa

D. The Biodiversity vaues of Monga and Buckenbowra State Forests are outstanding, in
particular as they contains a large number of threatened, vulnerable and otherwise specid
species and associations.

E. For the purposes of assessing the criterion of Comprehensiveness, Monga State Forest
must be consdered as part of the tabledland ecological domain as defined by critica climatic
and hydrologicd consderations.

1. CONSERVATION CRITERIA
The CAR criteria have been established within the RFA process to provide a set of targets for
evauating the conservation vaue of forests.

Comprehensiveness — a regiona reserve sysem should contain the agreed to minimum
area of the st of forest communities (that is, forest ecosystem types) in the region.

Adequacy — the extent to which the ecologica viability and integrity of populations, species
and communities is ensured; this criterion can be interpreted in terms of the design, spatid
configuration and management of reserves, and the efficacy of protected habitat in relation to
populaion vighility.

Representativeness — those sample aress of the forest that are selected for inclusion in
resarves should ressonably reflect the diversty found within the recognised forest



communities/ecosystems, for example, the range in understory species composition and Ste
productivity.

Additiond RFA conservation criteriarelate to:
the conservation of rare, endangered and threatened plant and animal species
and targets for old growth forest and wilderness.

Of these three CAR criteria, RFASs throughout Audtrdia have tended to focus on the first
criterion, namely, Comprehensveness, with less emphass placed on Adequacy and
Representativeness. Adequacy, if consdered at al, is genera redtricted to some consideration
of habitat Sze to support minimum viable populations of selected taxa Representativeness is
generdly ignored, or not assessed againgt agreed targets. It is critica that the Southern RFA
properly applies al three criteria This requires an explicit condderation and regiond
interpretation of Adequacy and Representativeness.

1. Productivity

The habitat of a given species is to varying degrees a function of the flux of energy, carbon,
other nutrients, and water through the local ecosystem. An overarching congderation is the fact
the biota play a critical role in regulatiing these loca environmenta conditions. Human
perturbation disrupts these ecologica flows such that the environment and hence habitat for a
given species is degraded. Gross primary productivity (GPP) is therefore controlled by the
environmenta conditions determined by the interaction between the physica environment and
the biota themsdves. However this biotic regulation is congrained by the distribution and
availahility of the primary environmental resources (hedt, light, water and minera nutrients) as
controlled by climatic, topographic and geologica factors.

Net primary productivity (NPP) is the net biomass (averaged over a suitable period of time) left
after community respiration and decomposition by fungi etc. The resduad amount of biomass
determines the overdl leve of organic materia available for herbivores (especidly invertebrates)
and carnivores. NPP is stored in various pools within a forest ecosystem. One of these is the
volume of commercid wood. However a great ded of biomassis sored in forms that have little
or no wood production vaue. Nonetheless, commerciad wood volume is a good index of NPP.
This means tha locations dassfied as having a high dte qudity/productivity for wood
production are very likdly to have a high NPP, and hence are very likdy to be places that have
high overdl biologicad productivity. Consegquence there is an abundance of food and hence
larger and/or more viable population levels through the entire food chain. It follows that
representation of high productivity stes within aregiond reserve system is essentid for ensuring
the ecologicd integrity and viability of both common and rarefthrestened species and
communities. A regiond reserve sysem that lacks high productivity stes is therefore not
representative of inter-forest ecosystem variability and cannot clam to be representative or
adequate.



2. Catchment hydrology

Forests play a criticd role in catchment hydrology, exerting a fundamenta control on water flow
and quality. All other factors being equal, mature wet sclerophyll forest promotes a regulated
base-flow of water out of the catchment, while disturbed and re-growth forest promotes surface
flow and rapid pulses of water following rainfdl events (Audrdian State of the Environment
1996). Climatic conditions are a'so an important factor in determining the overdl characterigtics
of the moisture regime, in particular the annua total, seasona and year-to-year varidion in
precipitation.

A wet environment with low seasondity in the moisture regime is particularly sgnificant for taxa
that depend on and prefer a persstently wet environment, for example, herptefauna. Such
locations can function as regiond refugia in that in times of climatic drought they can retain
viable populations that act as a source for the re-population of neighbouring landscapes
following the return of wetter conditions. These refugia landscapes are therefore regiondly
sgnificant in contributing to ecologica integrity and viability. Also, note that maintaning a
regulated flow of water from a forested sub-catchment is dso important for fauna and flora
associated with downstream ecosystems.

3. Climate change

When considering Adequacy from aregiona perspective, we can no longer ignore the redlity of

accelerated globa climate change due to the greenhouse problem. It gppears likdly that for SE.

NSW within 50 years with a doubling of CO,, annua temperatures will increase between 0.2-

2.7°C, with an incresse in hot summer days, an increase in summer and autumn rainfal, a
decrease in winter and spring rainfdl, and an increase in fire frequencies (Hennessy et al. 1998).

It is therefore vitd that a nature reserve system capture the regional temperature gradients and

does s0 viainterconnected aress. Thisis necessary to promote the movement of flora and fauna
asthey migrate and in effect ‘track’ optimum temperatures (Waker and Steffen 1997).

1. STUDY AREA
In order to evaluate the consarvation value of Monga State Forest and neighbouring aress in
terms of the RFA criteria, we have taken an area defined by the Monga-Buckenbowra Reserve
Proposd put forward by The Friends of Mongarlowe River and the South East Forest Alliance.
Unfortunately, lack of time and resources prevented dternative reservation options from being
examined. Therefore we use this as an indicative reserve boundary to provide a focus for our
anayses.

This area covers most of Monga State Forest, including areas both within and outside the
Mongarlowe River Vdley, as well as most of Buckenbowra State Forest (including Cabbage
Tree Creek and Buckenbowra River Catchments), al of Quart Pot State Forest, and a part of
Wandera State forest, dlong with a smal area of crown land adjacent to Wandera State Forest
and Deua Nationa park. The proposal area covers approximately 26,800 hectares.



Various analyses were undertaken to examine this indicative reserve area according to the RFA
criteria, but particularly in relation to Adequacy and Representativeness.

IV.DATA AND METHODS

1. Regional classifications

Questions of comprehensiveness, adequacy and representativeness, require that a given location
be given an gppropriate regiona context. Here we have used the environmental domain method
developed by Mackey et al. (1988, 1989). This form of andyss has not been substantialy
used in the RFA process. We bdlieve this is because of a fundamental misunderstanding of the
purpose of the methodology. The purpose is to identify landscape pattern in the distribution and
delivery of primary environmental resources (hedt, light, water and minerd nutrients) that (as
discussed above) drive potentia biologica productivity in terms of gross primary productivity
(photosynthes's), rates of respiration and decomposition, vegetation structure, plant carbon
dlocation grategies, plant physiognomy and phenology, and the subsequent flow-on affects for
animd productivity.

The methodology was not developed with the am of predicting or accounting for species
distributions or the taxonomic composition of landscaped It therefore was explicitly desgned to
compliment not replace species-based modelling approaches.

Furthermore, recognisng that the primary environmenta resources vary continuoudy through
space and time, our methodology enables the relative smilarity of landscape patterns to be
quantified and mapped. Failure to use this information about relative landscgpe smilarity ignores
one of the main strengths of the approach.

We therefore generated a terrain classification that was mapped at two levels of amilarity. A
250m resolution Digita Elevation Modd was used to generate vaues of devation, dope and
relief for each grid cdl. Smilarly, a dimate classfication was generated and mapped at a two
levels to show higher and lower order affinities.

The cdasdfications were intersected with land use data (indicating relative biophysicd
naturaness), the reserve network, and geologica coverage from the national geological atlas. A
table was produced that showed for each higher order climate and terrain group found within
Monga and Buckenbowra, its regiona digtribution, current land cover and geology. These
gpatia anadlyses were undertaken using the ARCINFO Geographic Information System, and
additional statistica software, operating on aSUN_UNIX platform.

These andyses can only be consdered as indicative for a number of reasons.
Lack of time and resources prevented an evauation of lower order (ie. finer resolution)
climate and terrain groupings



We did not have access to the high spatid resolution digital elevation data that is now
available for the region; 20-40m is actualy the gppropriate resolution for terrain anayss,
nor did we have time to gpply more recent developments in topographic andyss
We did not have access to the recent land cover data and up-dated geologica data that
have been generated as part of the CRA.
Hence the climatic andyss was conducted a the correct resolution, but the digitd terrain
andysis and geologica data were too coarse to derive definitive analyses.

2. Bioclim analyses

It is our expert opinion that the BIOCLIM/BIOMAP programs (Nix 1986) remain the best
method for moddling the potentid climatic domain of species where presence-only data are
available. Digribution data were collated and andysed for two important plant species found at
Monga, namely, Eucryphia moorie and Telopea mongaensis. These data were collected from
published papers and museum records. The potentia climatic domains of these two species
were mapped using the 250m resolution gridded climatic data base referred to above.

3. Catchment significance
Data and results from the Nationa Wild Rivers study (Wild Rivers Project 1999) was used to
asesstheregiond catchment and hydrologica sgnificance of the indicative reserve.

4. Productivity

Biomass data collected during ANU undergraduate field trips was used to estimate per unit area
total carbon as an index of NPP. These data were compared with other estimates of biomass
and total carbon from Kioloa State Forest (Jones 1998) and East Gippdand (Gibbons
pers.comm.).

5. Biophysical characteristics of the indicative reserve
In order to more fully evaluate the consarvation vaue of Monga-Buckenbowra we used a
variety of sourcesto ascertain the ared s hiologica characterigticsincluding:
- published scientific journa articles, reports and books
research theses published by universities
persond communications from scientific speciaists
persond field observations of the authors.

V.RESULTS
1. Bioclimate
Fig 1 shows the 99 group climate classfication for the region, Fig 2 the 15 group classfication,
and Fig 3athe dendrogram of the inter-group relations. In dl cases, the location of the indicative
reserve boundary and Monga State Forest are indicated. The attribute vaues for the groups
aregivenin Table 1.



At the 99 group level, Monga occupies a distinctive bioclimatic domain. At the 14 group levd, it
shares affinities to the south, and to an outlier in the north. Mongais clearly part of the tableland
- rather than coastdl or escarpment - bioclimatic domains.

The regiond bioclimatic dgnificance of Monga is dso aoparent from the maps ranfal
Seasondlity (Fig 4) and Annual Mean Rain (Fig 5). Monga State Forest occupies an areathet is
relatively wet and aseasond, ie. it has high rainfal in both winter and summer. Also note Annud
Mean Temperature (Fig 6), and the extraordinary therma gradient sampled by the indicative
reserve proposa — nearly sSix degrees celsius.

2. Terrain

The 40 group terrain classfication is given in Fg 7, the 14 group in Fig 8 and the inter-group
relations indicated in the dendrogram in Fig 3b. The atribute vaues for each group are detailed
in Table 2. The dasdfications highlight the specid podtion of Monga being a nexus of the
tableland/escarpment landscapes.

3. Representativeness analysis

Table 3 detalls the results of intersecting the climate and terrain classfications with geologicd
coverage, land use, and the reserve boundaries. Bioclimatic group 3 corresponds to Monga
State Forest, while groups 5 and 8 correspond to Buckenbowra State Forest.

Of particular interest are those terrain classes that are characterised by low dope vaues - #1,
#3, and #4, as these generdly have only very smdl percentages with a natural cover currently
found within reserves. Also of note is the poor representation of locations in the “Ordovician-
Sluran dae/dltsone” subdrate class with naturd cover. Note that finer scde maps of
geological coverage show that Monga has, inter alia, substantia areas of basalt.

Fig 9.1-9.9 show for each bioclimate and terrain group found within the indicative reserve the
digribution of natura cover overlaid on geologicd classes. The dominant bioclimatic group for
Monga has affinities with remnant naturd cover to the north and south but virtualy none remains
on the “Ordovician substrate’ class dominant under Monga. By comparison, the dominant
bioclimatic group for Buckenbowra has more extensive naturd land cover remaining.

4. Catchment quality

The indicative reserve proposal actualy crosses three catchment: Shoalhaven River; Clyde
River/Jervis Bay River; and Deua River. The River Disturbance Index vaues for these three
catchments are shown respectively on Figs 11-13. Monga State Forest can be seen to be a
critica component of the Shodhaven catchment — having rdatively low disturbance vaues
compared to the rest of the southern haf of the catchment, and encompassing the headwaters of
the Mongarlowe River. Buckenbowra occupies a smilarly significant catchment position for the
Clyde-River System.



5. Bioclim models

The biocdimatic profiles for Eucryphia moorie and Telopea mongaensis are given in Tables 4
and 5. The predicted climatic domains are mapped in Figures 14 and 15. Note the
geographicaly redricted extent of the predicted optima climatic conditions for these two
important species, and that Monga State Forest encompasses both species core climatic
domain.

6. Productivity

We analysed total biomass for data from afour hectare area of the wet sclerophyl vegetation at
Monga State Forest (collected during undergraduate field trips), comparable stes (n=45) in
East Gippdand (Gibbons, pers.com.), and aso estimates from Kiola State Forest (Jones 1998).
The Monga and East Gippdand dtes are largely unlogged by modern forestry practices. The
results were as follows: (8) Monga— 1836 t/ha™; (b) East Gippdand — 1639 t/ha™; and Kiola —
874 t/ha™. Thisis very strong empirica evidence that Monga State forest is an unusualy high
productivity landscape.

7. Critical Forest types/associations and species

When evduating the conservation vaue of an area it is obvioudy important to compile the
known taxonomic composition as this provides the information needed to apply the criteria of
(@ Comprehensiveness, (b) rare/lendangered/threatened species, and (c) genetic diversity.
Appendix 1 lists from published sources and expert knowledge critica forest types/associations
and plant and anima species found in the indicative reserve area.

V1. DISCUSSION

1. Hydrological Significance
The climatic andyses and the caichment evaduation both emphasis the regiond hydrologica
significance of Monga State Foredt. It is the head-waters of the Mongarlowe River, is forested,
and has a rdatively high ranfdl with low seasondity (ie. has both summer and winter
precipitation). This means that Monga tends to remain a rdatively wet environment throughout
the year and relative to other places in the region. We strongly suspect that Monga s year to
year vaidion in precipitation is low on a regiond basis. This has a number of ecologicd
implicaions.
The wet environment results in high growth raes (ie. both gross and net primary
productivity); this has flow-on effects for arborea animal productivity
The dretch of the Mongarlowe River within Monga State Forest has a very low dope
gradient. There are very few if any such landscapes in the region with a native forest cover.
Monga represents a very significant habitat for herptefuana; frogs are particularly sengtive to
water dress, hence Monga represents for this group of animas an important habitat refugia
Down-stream agriculturd land use benefits from base-flow, as this provides a regulated
supply of water
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There has only been limited scientific investigation into the impact of forestry operations on
caichment hydrology (Austrdian State of Environment Report, 1996). However one of the few
generd principles that has emerged is that logging in high productivity forested landscapes
increases surface run-off and flow at the expense of base-flow. This means that water leaves a
catchment quickly following arainfdl event. While an unperturbed forested catchment will have
amore regulated and continua flow of sub-surface water. A logged catchment will tend to be
drier than an unlogged catchment, and have grester seasond variaion in wetness. The result is
likely to be greater seasond and year-to-year variation in landscape wetness, with resultant
degradation in Monga' s function as aregiond refugia

Monga State Forest lies atop the Eastern Escarpment. A large proportion of Monga is the
upper catchment for the Mongarlowe River. The Mongarlowe River runs south to north for
approximately forty kilometres along the top of the Eastern Escarpment without dropping down
the escarpment face, ingead turning inland to join the Shodhaven River. Monga receives
precipitation from winter westerly’s and summer easterly’s. Cloud interception and fog drip add
to the total annudl precipitation.

2. Climate Change

The combined Monga-Buckenbowra indicetive area traverses a remarkable thermd gradient
(see Fig 6). Thisis paticularly dgnificant in the light of projected globa warming scenarios by
the CSIRO Divison of Atmospheric Research (Hennessy et al. 1998) which suggest that mean
annual temperatures may raise between 0.5-2.7°C over the next 50 years. Given this, the
Monga-Buckenbowra area provides a continuous reserve system that will maxamise the
opportunities for taxa to migrate and track optima thermd conditions in the region.

3. Contribution of theindicativereserve boundary to regional reserve
design

There are four large National Parks in the South Coast region - Budawang and Morton
Nationa Parks adjoin each other in the north and Deua and Wadhilliga are joined through the
Badja Reserve Proposal in the south. These two pairs of large national parks are connected by
Monga and Buckenbowra State Forests. A Monga-Buckenbowra Nationa Park would
function as an important landscape corridor to link these existing Nationd Parks. This would
contribute significantly to the Adequacy of the regiond reserve network.

In the north east, the boundary borders the Kings Highway where Cabbage Tree Creek flows
under it, providing an important connecting corridor, as this is the only wildlife underpass
between there and west of Clyde Mountain. The western boundary of the indicative area
follows the boundary of Monga State Forest which encompasses the headwaters of the
Mongarlow River. The western section of the indicetive area (outsde the Mongarlowe River
catchment) contains, around McCarthys Cresk, one of the largest areas of wet, high
productivity mature forest in the region (it aso contains well developed Pinkwood rainforest).
Near the western boundary of Monga is a Pleistocene sand dune (Stone 1985), which while
outsde the date forest is of congderable regiond interest from both geomorphologicad and
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prehistory perspectives. The middle section contains part of Buckenbowra State Forest and
Quart Pot State Forest which are centrd to the reserve system corridor linking Deua National
Park to Budawang Nationd Park. The far south eastern section contains McGregors Creek
caichment in Wandera State Forest — this area is nominated Wilderness and would improve the
link to Deua National Park.

4. Monga as a drought and firerefugium

The combination of Monga State Forest’ s landscape setting, climate and vegetation cover result

in high biologica productivity with relatively low seasona and year-to-year variation in wetness.

Thus Monga functionsin effect as a drought refugia for many anima species. While species may
be common or abundant during norma years, such locations become critica during drought

years or periods of extended climatic dryness. During these circumstances they function as
refugia where populations can perdst. When average conditions return, these refugia act as a
source to repopulate the surrounding region.

The generd wetness of the area dso modifies the fire regime from that experienced in the
surrounding region. Based on our experiences in andysing the fire regime in Centrd Victoria
(Mackey et al. in press), Monga probably experiences an extended mean fire interval, thereby
promoting fire sengtive vegetation types such as the stands of Eucryphia moorei.

Monga State forest therefore is important for ensuring that the regiona reserve network meets
its requirements under the criteria of Adequacy and Representativeness. Its productivity and
refugia satus add sgnificantly to the ecologica viahility of the regiond reserve network.

4. Species and associations of special interest and concerns
As documented in Appendix 1, the Monga-Buckenbowra indicative reserve area has a very
high biodiversty. By way of summary we note the following:

Thereis substantid areas of mature/old growth forest within the indicative reserve area. The
mature/old growth Eucalyptus fastigata fores in Monga is paticularly important as it
represents a high productivity environment. This would stand it gpart from other reserved
samplesof E. fastigatain the region.

Monga contains large areas of Eucryphia moorel (Pinkwood) rainforest, a species largely
endemic to southern NSW. The Pinkwoods in Monga reach enormous sizes and ages,
some measuring four metres in width

Buckenbowra contains some of the best developed and most significant stands of warm
temperate rainforest in the region, such as the rainforest in Cabbage Tree Creek and
Buckenbowra catchments

The indicative areais the only place known where cool- temperate rainforest supports a co-
dominance of E. moorei and Atherosper ma moschatum (Black Sassafras)



The indicative area is a mgor habitat of Telopea mongaensis (Monga Waratah) and
Telopea Oreades (Gippdand Waratah). This is one of only two places in Augtraia where
two species of waratahs grow so closdly together.

There are 7 known rainforest species growing at or near their southern limit of distribution
There are two species of nationdly threatened fauna plus one probable species. These are
Macquaria australasica (Macquarie Perch), Prototroctes maraena (Audrdian
Grayling)(Probable), and Dasyurus macul atus (Spotted-tailed Quoll)

The Southern Brown Bandicoot (Isoodon obesulus) is found in the Monga-Buckenbowra
Reserve Proposal Areaand islisted as an endangered species (Schedule 1) on the NSW
Threatened Species Conservation Act 1997.

There are 16 species consdered to be extant in the Monga-Buckenbowra indicative
reserve area and which are listed as Vulnerable Species under the NSW Threatened
Species Conservation Act 1997

There are ninety-five gpecies of birds known to live in the proposed area (Audtrdian
Heritage Commission,1992,4). Of these 9x (6) are listed as VVulnerable Species (Schedule
2 threatened species) on the NSW Threatened Species Conservation Act 1997

The three threatened owls (Powerful, Masked and Sooty) have been recorded breeding in
the Monga-Buckenbowra Reserve Proposad Area. The Boobook Owl Ninox
novaeseelandiae and the Tawny Frog Mouth Podargus ocellatus are two more owls that
aso breed in the proposa area.

The area contains fourteen known species of bats, indicating a high diverse bat fauna in the
aea. Of these bat species, five are threatened species listed as Vulnerable Species
(Schedule 2 threatened species) on the NSW Threatened Species Act 1997

The Monga-Buckenbowra area supports populations of Petaurus australis (Ydlow-
bellied Glider), Dasyurus maculatus (Tiger Quoll), and Phascogale tapoatafa (Brush
talled Phascogde) al of which are classed as Vulnerable Species (schedule 2 threatened
species) on the NSW Threatened Species Conservation Act 1997.

The Giant Burrowing Frog (Heliporus australiacus) and the Stuttering Barred Frog
(Mixophyes balbus) are threatened species, listed as Vulnerable Species (Schedule 2
threatened species) on the NSW Threatened Species conservation Act 1997. The latter is
known from three records in Monga State Forest, while the latter is predicted to occur
there; generdly, Monga State forest is considered to be regiondly a very important frog
habitat but there has been little or no systematic survey work undertaken there.
Microdonacia pilosa sp.n. is a pecies of leaf beetle confined to cool temperate rainforest
on the eastern dopes of the coastd range between Clyde Mountain and the Monga area
(Reid 1992,370). Eucryphia moorei is the sole known host plant (Reid 1992,370).

There are 18 known species at or near their southern, northern, western , north-western
and eagtern limits of digtribution for the Mongarlowe-Buckenbowra Rivers Area

5. Representativeness
The analyses presented above using the terrain and climatic classfications intersected with the
land cover and geology data are sufficient to indicate:
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There is a Sgnificant degree of environmenta varigtion found within what might otherwise
be consdered broadly distributed forest types.

Only remnant patches of the combinations of cimateterrain/geology found within Monga
State forest remain with reaively high biophysica naturaness

Monga does occupy a regiondly distinctive combination of climate, terrain and geology
even when congdered at relatively coarse scales.

These factors together with its high primary productivity, present a strong case for its
incluson in a reserve in order for the regiond system to meet the requirement of
Representativeness.
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Appendix 1 Critical Forest types/associations and _species found at
M onga-Buckenbowra

The following sections detall the known taxonomic compaosition of the Monga-Buckenbowra

indicative area. This review is critica to ensuring the area is adequately assessed againg criteria

relaing to () Comprehensiveness, (b) rare/endangered/threatened species, and () genetic

diversty.

A. Associations/forest typesThere would appear to be substantial areas of mature/old
growth forest within Monga Buckenbowra. The mature/old growth E. fastigata forest in
Monga State Forest is particularly important as it represents a high productivity environment.
Thiswould stand it apart from other samples of E.fastigata reserved in the region.

Monga contains large areas of E. moorei (Pinkwood) rainforest, a species largely endemic to
southern NSW.  The Pinkwoods in Monga reach enormous Szes and ages, some measuring
four metres in width and potentialy thousands of years old. Pinkwoods are relic vegetation
communities, having survived the climate fluxes of the Quaternary (last 1.6 million years), and
thus are rdics of Gondwanadand. Monga probably contains the most developed and viable
stands of E. moorei in the region and stands &t the core of the gpecies’ bioclimatic domain .

Buckenbowra contains some of the best developed and most significant stands of warm
temperate rainforest in the region, such as the rainforest in Cabbage Tree Creek and
Buckenbowra catchments. The warm-temperate rainforests in Buckenbowra State Forest go
through a gradient from warm temperate to cool temperate rainforest as they rise up the
escarpment into Monga. Some of these stands are as well developed as the warm-temperate
ranforests nearer to the coadt, containing old trees including 30 metre tall Giant Stinging Trees
and woody vines up to 30 centemetres in diameter — both an indication of old age and low
disturbance (see Fig 15). Plant species found here include: Scentless Rosewood; Doryphora
sassafras Sassafras; Coachwood; Pencil Cedar; Livistona australis Cabbage Tree Pam;
Acmena Smithii Lilly Rilly; Giant Stinging Tree, Water Gum; Festherwood; Synoum
glandulosum; Eupmatia laurina; Gippdand waratah.

Other communities of flora in the indicative Monga-Buckenbowra reserve noted by the
Audrdian Heritage Commisson (1992) include (&) Tdl old growth forests of Eucalyptus
seiberi / Eucalyptus fastigata / Eucalyptus cypellocapa; Eucalyptus agglomerata /
Eucalyptus muellerana / Eucalyptus cypellacapa; also Eucryphia moorei / Atherosperma
moschatum, Eucalyptus sieberi / Eucalyptus cypellocapa / Eucalyptusobliqua, Eucalyptus
fraxinoides/ Eucalyptus fastigata, Eucalyptus obliqua / Angophora floibundar.
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Within Subdliance 54 (Eucryphia — Doryphora / Atherosperma ), Floyd (1990) listed the
following set of co-occurring species (bold = definitely at Monga State Forest):

Scientific Name

Trees

Livistona australis

Ather osper ma moschatum
Doryphora sassafras
Hedycarya angustifolia
Acacia Melanoxylon
Pomaderris aspera
Elaeocarpus holopetalus
Eucryphia moorei
Acmena Smithii

Rapanea howittiana
Ehretia acuminata

Shrubs

Cyatheaceae Cyathea australis

Cyathea leichhardtiana

Dicksoniaceae Dicksonia Antarctica
Osmundaceae Todea barbara

Common Name

Cabbage Tree PAm

Southern Sassafras
Audrdian Mulberry
Blackwood

Hazd Pomaderris
Black Olive Berry
Pinkwood

Lilly Rilly

Howitt's M uttonwood
Koda

Rough Treefern
Prickly Treefern

Soft Treefern
King Fern

Pittosporaceae Citriobatus pauciflorus Orange Thorn

Solanaceae Solanum brownii
Rubiaceae Sambucus australasica

Herbs

Lastreopsis acuminata
Lastreopsis microsora
Polystichum proliferum
Asplenium flabellifolium
Diplazum australe
Blechum nudum
Bletchum patersonii
Bletchum wattsii
Dennstaedtia davallioides
Histiopterisincisa
Lepidosperma elatius
Australina muelleri
Elatostema reticulatum
Urticaincisa

Violet Nightshade
Yelow Elderberry

Shiny Shidd Fern
Creeping Shield Fern
Mother Shield Fern
Necklace Fern
Augtrd Lady Fern
Fishbone Water Fern
Strap Water Fern
Hard Water Fern
Lacy Ground Fern
BatsWing Fern
Tdl Sword Sedge
Shade Nettle
Smooth Nettle

Shrub Nettle



Hydrocotyle acutfloba
Hydrocotyle laxiflora

Vines

Microsorum diversifolium
Microsorum scandens
Smilax australis
Clematis aristata
Clematis glyinoides
Rubus sp. aff. Moorei
Rubus rosifolius
Parsonsia brownii
Parsonsia strminea
Marsdenia rostrata
Pandorea pandorana

Epiphytes

Asplenium bulbiferum
Asplenium flaccidum
Grammitis billardieri
Hymenophlllum cupressiforme
Hymenophlllum flabdlatum
Polyphlebium venosum
Pyrrosia rupestris
Tmesipteris billardieri
Dendrobium pugioniforme
Sarcochilus olivaceus
Fieldia australis

C. Fauna species|list
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Broad-leaf Pennywort
Pennywort

Kangaroo Fern
Fragrant Fern
Audrd Sarsapailla
Travelers Joy
Erect Clemdtis
Greenlesf Bramble
Rosdeaf Bramble
Mountain Silk Pod
Ivy Silk Pod
Stalked Doubah
Wonga Vine

Mother Spleemwort
Weeping Spleenwort
Finger Fern
Common Filmy Fern
Shiny Filmy Fern
Veined Bristle Fern
Rock Felt Fern

Long Fork Fern
Dagger Orchid
Lawyer Orchid
Fiedia

Following isalist of speciesin the indicative Monga-Buckenbowra reserve area as listed in the
NSW Wildliife Atlas — Fauna (1998). Also note that rainforest is sgnificant in Buckenbowra
because warm temperate rainforests are of importance to the maintenance of local populations
of fruit eating birds (Audtrdian Heritage Commission, 1992).

Scientific Name
Frogs

Crinia signifera
Pseudophryne dendyi
Litoria lesueuri
Litoria phyllochroa
Litoria peronii

Common Name

Common Eastern Froglet
Dendy's Toadlet
Lesueur's Frog

Leaf Green Tree Frog
Peron's Tree Frog



Lizards/ Skinks
Amphibolurus muricatus
Physignathus lesueurii
Varanus varius
Bassiana platynota
Egernia sexatilis
Eulamprus heatwolel
Eulamprus quoyii
Lampropholis delicata
Lampropholis guichenoti
Nannosclncus maccoyi
Saproscincus mustelinus
Ramphotyphlops nigrescens

Snakes
Pseudechis porphyriacus
Rhinoplocephal us nigrescens

Birds

Accipiter cirrhocephalus
Aquila audax

Leucosarcia melanoleuca
Lopholaimus antarcticus
Callocephalon fimbriatum
Calyptorhynchus funereus
Calyptorhynchus lathami
Allsterus scapularis
Glossopsitta concinna
Platycercus elegans
Scythrops novaehollandiae
Ninox strenua

Tyto tenebricosa
Eurostopodus mystacalis
Dacel o novaeguineae
Eurystomus orientalis
Menura novaehollandiae
Climacteris erythrops
Cormaobates |eucophaeus
Malurus cyaneus

Malurus lamberti
Acanthiza lineata
Acanthiza nana
Acanthiza pusilla
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Jacky Lizard

Eastern Water Dragon
Lace Monitor
Red-throated Skink
Black Rock Skink

Eastern Water Skink
Grass Skink

Garden Skink
McCoy's Skink
Weasd Skink

Red-bellied Black Snake
Eastern Small-eyed Snake

Collared Sparrowhawk
Wedge-tailed Eagle
Wonga Pigeon

Topknot Pigeon
Gang-gang Cockatoo

Y dlow-tailed Black Cockatoo
Glossy-black Cockatoo
Australian King-Parrot
Musk Lorikeet

Crimson Rosdlla
Southern Boobook
Powerful Owl

Sooty Owl
White-throated Nightjar
Laughing Kookaburra
Dollarbird

Superb Lyrebird
Red-browed Treecreeper
White-throated Treecreeper
Superb Fairy-Wren
Variegated Fairy-Wren
Striated Thornbill

Ydlow Thornbill

Brown Thornbill



Gerygone mouki

Pardal otus punctatus
Pycnoptilus floccosus
Sericornisfrontalis
Sericornis magnirostris
Acanthorhynchus tenuirostris
Lichenostomus chrysops
Lichenostomus leucotis
Meliphaga lewinii
Melithreptus lunatus
Myzomeia sanguinolenta
Philemon corniculatus
Phylidonyris novaehollandiae
Eopsaltria australis
Petroica multicolor
Petroica rosea
Cinclosoma punctatum
Psophodes olivaceus
Calluricincia harmonica
Falcunculus frontatus
Pachycephala pectoralis
Pachycephala rufiventris
Rhipidura fuliginosa
Rhipidura rufifrons
Coracina novaehollandiae
Coracina tenuirostris
Artamus cyanopterus
Artamus supercilliosus
Cracticus torguatus
Srepera gracullna
Srepera versicolor
Ailuroedus crassirostris
Ptilonorhynchus violaceus
Neochmia temporalis
Zosterops lateralie
Zoothera lunulata

Falco cenchroides

Falco subniger
Cacomantis flabelliformis
Anthochaera carunculata
Phylidonyris pyrrhoptera
Petroica phoenicea
Pachycephala olivacea

Brown Gerrygone
Spotted Pardalote
Piolothird

White-browed Scrubwren
Large-billed Scrubwren
Eagtern Spinehill

Y ellow-faced Honeyeater
White-eared Honeyeater
Lewin's Honeyeater
White-naped Honeyeater
Scarlet Honeyeater
Noisy Friarbird

New Holland Honeyesater

Eastern Y ellow Robin
Scarlet Robin

Rose Robin

Spotted Quail-thrush
Eagtern Whiphbird
Grey Shrike-thrush
Crested Shrike-tit
Golden Whidtler
Rufous Whistler

Grey Fantall

Rufrous Fantall
Black-faced Cuckoo-shrike
Cicadabird

Dusky Woodswallow
White-browed Woodswallow
Gry Butcherbird

Pied Currawong
Grey Currawong
Green Catbird

Satin Bowerbird
Red-browed Finch
Slvereye

Bassan Thrush
Nankeen Kestrel
Black Falcon
Fan-tailed Cuckoo
Red Wattlebird
Crescent Honeyeater
Hame Robin
Olive Whidler



Pachycephala pectoralis
Gymnorhina tibicen

Corvus coronoides
Corcorax melanorhamphos
Dicaeum hirundinaceum

Mammas/ Marsupids
Vombatus ursinus
Antechinus sp.
Antechinus swainsonii
Dasyurus maculatus
Phascogal e tapoatafa
Sminthopsis sp.
Perameles nasuta
Trichosurus vul pecula
Petauroides volans
Petaur us breviceps
Pseudochairus paregrinus
Macropus giganteus
Macropus rufogriseus
Wallabia bicolor
Rattus fuscipes

Rattus lutreolus
Rattus sp.

Bats

Nyctinomus australis
Chalinolobus morio
Chalinolobus gouldii
Nyctophilus geoffroyi
Nyctophilus gouldi
Vespadelus regulus
Vespadelus vulturnus
Vespadelus darlington
Scotorepens orion

D. Unique associations of Flora
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Golden Whigtler
Audrdian Magpie
Audrdian Raven
White-winged Chough
Mistletoebird

Common Wombat
Unidentified species

Dusky Antechinus

Tiger Quoall
Brush-tailed Phascogae

Dunnart
Long-nosed Bandicoot

Common Brushtail Possum

Gregter Glider

Sugar Glider

Common Ringtall Possum
Eastern Grey Kangaroo
Red-necked Wallaby
Swamp Wallaby

Bush Rat

Swamp Rat

Rat

White-gtriped Madtiff Bat
Chocolate Wattle Bat
Gould's Wettled Bat
Lesser Long-eared Bat
Gould's Long-eared Bat
King River Eptesicus
Little Forest Eptesicus

Eastern Broad-nosed Bat

i. The indicative reserve areais the only place known where cool- temperate rainforest supports
a co-dominance of Eucryphia moorei (Pinkwood) and Atherosperma moschatum (Black
Sassafras) exigts (Australian Heritage Commission,1992).

ii. Theindicative reserve areaisamgor habitat of Telopea mongaensis (Monga Waratah) and
Telopea Oreades (Gippdand Waratah). Thisis one of only two places in Audtrdia where two
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species of waratahs grow o0 closdly together. The Gippdand Waratah population in Mongais
severdy digunct (by 170 kilometres) and cohabitates with the uncommon and endemic Monga
Waratah. A mogt interesting aspect of this asssociation is the fact that these two species have
bred together. In Monga State Forest there is apparently a hybrid zone of some hundreds of
metres.

E. Flora at the edge of their range

There are 7 known rainforest species growing at or near their southern limit of distribution, some
being liged by Audrdian Heritage Commisson (1992). These include: Liparis reflexa;
Citronella moorel; Ceratopetalum apetalum; Diospyros australis, Cryptocarya
microneura; Livistona australis (Orscheg and Parsons, 1996). One species is known to be at
its extreme northern limit of digtribution, the Gippdand Waratah (Telopea oreadies).

F. Threatened fauna species

The Monga-Buckenbowra Reserve Proposad Area contains sixteen threstened vertebrate
species. Thisisahigh number of threatened species. It isimportant to note that there are many
groupsof faunathat have recaived little or no scientific investigation in this area.

There are three species of nationdly threatened fauna in Monga-Buckenbowra Reserve
Proposal plus one probable species. These are Macquaria australasica (Macquarie Perch),
Prototroctes maraena (Audraian Grayling)(Probable), and Dasyurus maculatus (Spotted-
talled Quall ). The Macquarie Perch lives in the Mongarlowe River, and the Buckenbowra
River is a probable habitat of the Audrdian Grayling (Audrdian Heritage Commisson, 1992).
Both species of fish are listed as nationdly threatened on the Endangered Species Protection
Act 1992.

The Southern Brown Bandicoot (soodon obesulus) is found in the Monga-Buckenbowra
Reserve Proposal Area and is listed as an endangered species (Schedule 1) on the NSW
Threatened Species Conservation Act 1997. (An Endangered species is defined as an animal
or plant species which isin danger of extinction and will probably not survive if it continuesto be
threatened.

Following is a list of species congdered to be extant in the Monga-Buckenbowra indicative
reserve area and listed as Vulnerable Species (Schedule 2 threatened species) on the NSW
Threatened Species Consarvation Act 1997. A vulnerable species is defined as an animd or
plant species which will probably become endangered if it continues to be threatened:

Scientific Name Common Name
Birds
Calyptorhynchue lathami Glossy Black-Cockatoo

Ninox strenue Powerful Owil



Tyto Novaehollandiae
Tyto tenebricosa
Pachycephala olivacea
Petroica rodinogaster

Mammals - Bats
Miniopterus schreibersi
Scoteanax rueppellii
Mormopter us norfolkensis
Kerivoula papuensis
Vespadel us troughtoni

Mammas - Gliders
Petaurus australis

Mammals - ground dwelling
Dasyurus maculatus
Phascogal e tapoatafa

Frogs
Mixophyes balbus

Heliporus australiacus

Fish (nationdly threatened)
Macquaria australasica
Prototroctes maraena
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Masked Owl
Sooty Owl
Olive Whidler
Pink Robin

Common Bent-wing Bat
Greater Broad-nosed Bat
Eastern Freetall Bat
Golden-tipped Bat
Estern Cave Bat

Yéelow-bellied Glider

Tiger Quall
Brush-tailed Phascogae

Stuttering Barred Frog
Great burrowing Frog

Macquarie Perch
Augrdian Grayling

G. Fauna groups of particular interest
Monga-Buckenbowra Reserve Proposal Area contains particularly high numbers of threastened

bird (6) and bat (5) species.

i. Birds

Monga-Buckenbowra Reserve Proposa Area has an extremely rich bird fauna. There are
ninty-five species of birds known to live in the proposed area (Audtrdian Heritage Commission
1992). Of these six are listed as Vulnerable species (Schedule 2 threastened species) on the
NSW Threatened Species Conservation Act 1997. These are:

Ninox strenua

Tyto tenebricosa

Tyto Novaehollandiae
Pachycephala olivacea

Powerful Owl
Sooty Owl
Masked Owl
Olive Whidler
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Petroica rodinogaster Pink Robin
Calyptorhynchus lathami Glossy-Black Cockatoo

The three threatened owls (Powerful, Masked and Sooty) have been recorded breeding in the
Monga-Buckenbowra Reserve Proposal Area. The Boobook Owl Ninox novaeseelandiae
and the Tawny Frog Mouth Podargus ocellatus are two more owls that aso breed in the
proposd area. The area therefore contains a very diverse owl breeding habitat (Austraian
Heritage Commission 1992).

ii. Mammals - Arboreal marsupials

Bats - Microchiropteran

Monga-Buckenbowra Reserve Proposal Area contains fourteen known species of bats,
indicating an extremdy diverse bat fauna in the area.  Of these bat pecies, five are threatened
species listed as Vulnerable Species (Schedule 2 threatened species) on the NSW Threatened
Species Act 1997. These are:

Miniopterus schreibersi Common Bent-wing Bat
Scoteanax rueppellii Greater Broad-nosed Bat
Mormopterus norfolkensis Eadtern Little Madtiff Bat
Kerivoula papuensis Golden- tipped Bat
Vespadel us troughtoni Eastern Cave Bat

Other species of bats in the Monga-Buckenbowra Reserve
Proposal Areaare:

Chalinolobus morio Chocolate Wattle Bat
Chalinolobus gouldii Gould's Wettled Bat
Nyctophilus geoffroyi Lesser Long-eared Bat
Nyctophilus gouldi Gould's Long-eared Bat
Vespadelus regulus King River Eptesicus
Vespadelus vulturnus Little Forest Eptesicus
Vespadel us darlingtoni

Nyctinomus australis White Striped Madtiff Bat
Scotorepens orion Eastern Broad-nosed Bat

Note that al species of bat present in Monga-Buckenbowra Reserve Proposal Area are
dependant upon hollows in old trees for habitat (Gibbons 1994).

Gliders

Ydlow-bellied Glider

Petaurus australis is a vulnerable species in NSW, being the second biggest glider in Audrdia
is prey to the two largest owls, the Powerful and Sooty owls. Trees containing suitable hollows
for arborea marsupial habitat are estimated to be between 144 and 194 years of age (Gibbons
1994). Old growth Eucayptus forests of south-eastern Audtrdia are optimum habitat for nesting
by the Y ellow-bellied Glider (Scotts 1991).
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iii. Mammals -Ground dweling

Spotted-tail Quall

Dasyurus maculatus is a nationdly threstened species listed as a vulnerable species on the
Endangered Species Act 1992. Old growth Eucayptus forests of south-eastern Audtraia are
optimum habitat for nesting and foraging by the Spotted-tailed Quoll (Scotts 1991). The Tiger
Quoll occurs at low population dengties (Possngham 1991). The mgor causes to render the
Spotted-tailed Quall threatened are intensve foredtry, fragmentation of habitat, dltation of
streams and shooting, trapping and poisoning Wilson 1991).

Southern Brown Bandicoot

Isoodon obesulus is lisged as an endangered species (Schedule 1, Endangered species,
populations and ecologicad communities) on the NSW Threatened Species Act 1997.
Bandicoots in NSW especidly the Southern-Brown Bandicoot are an “ extinction-prone group”
(Ashby 1991). Diet includes ants, beetles, seeds, plant material and hypergedl fungd fruiting
bodies. Habitat includes coastal heathland. (Claridge 1991).

iv. Herpetofauna - Amphibians and Reptiles

Frogs

Monga s moisture regime contributes to the high probability that this landscape is a regiondly
sgnificant frog habitat and refugia. Frogs lose moisture directly through their skin hence a gable,
wet environment is a crucia habitat requirement for many species. Dr. Osborne, a herpetology
expert a the University of Canberra believes Monga to be extremely suitable habitat for frogs.
Dr. Oshorne predicts the presence of the Giant Burrowing Frog Heliporus australiacus, a
threstened species, in Monga. Dr. Osborne has reviewed the ditribution information reating to
the Stuttering Barred Frog Mixophyes balbus and indicated three records from Monga State
Forest. Dr. Osborne noted that there has been little or no frog work donein Monga.

Both frog species mentioned above are threstened species, listed as Vulnerable Species
(Schedule 2 threatened species) on the NSW Threatened Species conservation Act 1997.
Other species of frogs recorded in Monga-Buckenbowra Reserve Proposa Area (NSW
Wildlife Atlas 1998) are:

Criniasignifera Common Eastern Froglet
Pseudophryne dendyi Dendy's Toadlet

Litoria lesueuri Lesueur's Frog

Litoria phyllochroa Leaf Green Tree Frog
Litoria peronii Peron's Tree Frog

Old growth Eucayptus forests of south-eastern Audtraia has been considered optimum habitat
for foraging by Mixophyes balbus (Scotts 1991). The mgor reasons for the decline of M.
balbus have been conddered intensve forestry, fragmentation of habitat and changes in fire
regimes (Wilson 1991). Habitat for H. australiacus is usudly redtricted to Hawkesbury
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Sandstone. Digtribution is confined to only part of the NSW and Victorian coastlines (Robinson
1993). One of the mgjor causes for the decline of H.austrdliacus isthe sitation of streams.

v. Invertebrate Fauna

Thereis an apparent lack of study of invertebrate species in the area. This very important group
of fauna risks being largely ignored in RFA assessments. One consequence is that the risk of
extinction for this group remains unknown.

Theleaf beetle

Microdonacia Blackburn is a genus of leaf beetle. A recently identified species of this genus
has been found at Monga state Forest, namely, Micronacia pilosa sp.n. This particular species
of leaf beetle has a limited digribution being confined to cool temperate rainforest on the
eastern dopes of the coastd range between Clyde Mountain and the Monga area, with E.
Moorei being the sole known host plant (Reid 1992).

As noted above, Eucyyphia moorei is a Gondwanic rdic, with Monga State Forest housing
stands possibly many thousands of years old (JAsh, pers.comm). This suggests that the leaf
beetle and rainforest tree species have co-evolved together over avery long period of time. The
leaf beetle is therefore possbly a primitive form, indicative of a larger set of primitive
invertebrate forms. For example, stands of Eucryphia moorei occupy rich organic soils which
have changed significantly for extended periods of time. It is therefore dso possible that there
could be very digtinctive and perhaps primitive forms of soil fauna co-inhabiting with E.moorel
(JAgh, pers. comm).

H. Fauna species at the edge of their ranges

There are 18 known species a or near their southern, nothern, western, north-western and
eagtern limits of didribution liged in the Audrdian Heritage Commisson's Nationd ESate
Report for the Mongarlowe-Buckenbowra Rivers Area(1992). These include:

I. Species & their southern limit of digribution

Adelotus brevis (Tusked Frog); Mixophyes fasciolatus (Great Barred Frog); Pseudophryne
dendyi; Litoria dentata (Bleeting Tree Frog); Litoria fallax (Eastern Dwarf Tree Frog);
Litoria freycineti Lesueur's (Velvet Gecko); Saiphos equalis; Sphenomorphus tenuis;
Dendralaphis punctulatus (Common Tree Snake); Hemiaspis signata (Black Belied
Swamp Snake).

ii. Species & their northern limit of didtribution

Isoodon obesulus (Southern Brown Bandicoot); Petroica rodinogaster (Pink Robin)

iii. Species a their western limit of distribution

Ceyx Azurea (Azure Kingfisher); Monarcha melanopsis (Black Faced Monarch); Perameles
nasuta (Long Nosed Bandicoot).

Species a thar north-western limit of distribution include the undescribed Hadronyche species
of funnelweb spider. Species a their eastern limit of digtribution include an undescribed Atrax
species of funnelweb spider.
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Monga-Buckenbowra Reserve Proposal Areais aso the transtion zone over which three forms
of the marsupiad mouse Antechinus stuartii occur.
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Figure2. The 15 group climate classification for the Southern RFA
region
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Figure3a. Dendrogram showing inter-group similarity for the 15
group climate classification for the Southern RFA region
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Figure 3b. Dendrogram showing inter-group similarity for the 14
group terrain classification for the Southern RFA region
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Figure4. Rainfall seasonality for the Southern RFA region
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Figure5. Annual total rainfall for the Southern RFA region
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Figure6. Annual mean temperature for the Southern RFA region
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Figure7. 40 group terrain classification for the Southern RFA
region




Figure8. 14 group terrain classification for the Southern RFA
region




Figure9.1-9.10 Highest quality natural vegetation cover of those
climatic and terrain classification groups found
within the indicative M onga-Buckenbowra area
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Figure 10-12. River disturbance index of the three catchments
crossed by the indicative Monga-Buckenbowra area: Shoalhaven
River; Clyde River/Jervis Bay River; and Deua River
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Figure 13. Spatial prediction of potential climatic domain for
Eucryphia moorei
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Figure 14. Spatial prediction of potential climatic domain for Telopea
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Figure 15. Woody vine (30cm diameter) in mature E. fastigata/sub-
tropical rainforest association in Buckenbowra State
Forest
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Table2. Median and mean attribute values for the 14
group terrain classification for the Southern RFA region

Terrain
group
means

Group No # Cells  Elevation (m) Relief (m) Slope (0)

1 303980 723 73 2.0

2 130454 712 171 5.1

3 104187 1163 129 3.8

4 142192 203 89 2.3

5 88705 361 247 8.8

6 24415 642 394 9.8

7 60601 914 275 8.9

8 17148 415 444 19.3

9 20813 646 396 15.5

10 6973 906 424 20.0

11 25807 1491 269 8.4

12 12965 1317 438 15.1

13 3876 757 613 25.6

14 2108 1451 606 234
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Table3. Area of highest quality natural vegetation cover remaining
in each climatic and terrain classfication group and
geological unit found within the indicative Monga-
Buckenbowra area

Area in conservation reserves for combinations of climate, terrain and lithology
occurring within the Monga indicative reserve

Bioclimatic Terrain Lithology Reserved Out of reserves  Total Highest LU  Area in

group group symbol area (km2) area (km2) area class (%) reserves
(km2) (%)
3 1 OSs 4.25 319.31 323.56 8 1
3 2 DuCls 71.07 91.88 162.95 68 44
3 2 OSs 6.45 128.83 135.28 52 5
3 3 OSs 13.49 191.65 205.13 29 7
3 5 OSs 0.32 0.95 1.27 55 25
3 6 DuCls 41.61 11.12 52.73 89 79
3 6 OSs 22.45 26.97 49.42 85 45
3 7 DuCls 59.48 74.47 133.95 77 44
3 7 OSs 34.86 186.02 220.88 63 16
3 8 Dlg 2.87 5.78 8.65 69 33
3 8 DuCls 6.44 1.39 7.83 98 82
3 8 OSs 3.56 3.17 6.73 76 53
3 9 Dlg 19.37 26.38 45.75 77 42
3 9 DuCls 48.42 12.66 61.09 90 79
3 9 OSs 26.52 17.06 43.58 87 61
3 10 DuCls 27.33 8.01 35.35 86 77
3 10 OSs 20.52 1351 34.02 91 60
3 12 OSs 4.32 3.70 8.02 94 54
3 13 DuCls 48.26 1.93 50.20 96 96
3 13 OSs 10.09 12.60 22.69 87 44
5 3 OSs 26.15 273.49 299.65 29 9
5 7 OSs 106.77 71.96 178.73 71 60
8 2 DuCls 8.58 2.97 11.55 93 74
8 4 Dlg 13.84 347.79 361.82 23 4
8 4 DuCls 45.71 179.28 224.99 47 20
8 4 OSs 39.96 1425.05 1466.03 26 3
8 5 Dlg 79.59 225.95 305.54 60 26
8 5 DuCls 128.52 196.24 324.76 73 40



Table 4 Bioclimatic profile for Eucryphia moor el

Parameter:

mean SD. 25% 5% 10% 25% 50% 75% 90% 95% 97.5% maximum minimum
(thetime period for this profile is months)

1. Annual Mean Temperature

1220 141 1000 1030 10.70 11.20 1210 1390 14.20 430 14.30 1430 9.80

2. Mean Diurnal Range(M ean(period max-min))

1000 192 720 730 750 840 11.00 1150 1170 1370 1370 13.70 7.10

3. Isothermality 2/7

049 002 046 046 046 047 049 050 051 052 052 052 046

4. Temperature Seasonality (C of V)

138 020 106 107 109 117 147 15 159 165 165 165 1.05

5. Max Temperature of Warmest Period

2280 118 2140 2150 21.60 2190 2280 2380 2430 2620 2620 26.20 21.40

6. Min Temperature of Coldest Period

230 258 -040 -030 -020 010 120 510 650650 650 650 -040

7. Temperature Annual Range (5-6)

2060 331 1550 1570 1610 17.60 2210 2310 2420 2640 2640 2640 15.30

8. Mean Temperature of Wettest Quarter

1500 247 920 970 1160 1320 1610 17.00 1830 1830 1830 1830 870

9. Mean Temperature of Driest Quarter

910 410 540 580 640 690 7.70 10.30 17.60 1800 1800 1800 5.10

10. Mean Temperature of Warmest Quarter

1700 099 1540 1550 1570 16.20 1690 1800 1870 1870 18.70 18.70 15.20

11. Mean Temperature of Coldest Quarter

730 199 440 460 490 590 680 9.60 1060 10.60 1060 10.60 4.30

12. Annual Precipitation

1166.00 302.21 795.00 858.00 984.00 1022.00 1085.00 1204.00 1927.00 1989.00 1989.00 1989.00 733.00
13. Precipitation of Wettest Period

125,00 4257 87.00 96.00 98.00 105.00 116.00 127.00 245.00 245.00 245.00 245.00 79.00
14. Precipitation of Driest Period

69.00 14.70 38.00 41.00 55.00 58.00 73.00 80.00 93.00 96.00 96.00 96.00 35.00

15. Precipitation Seasonality(C of V)

1800 640 11.00 11.00 11.00 1200 21.00 23.00 29.00 29.00 29.00 29.00 10.00

16. Precipitation of Wettest Quarter

353.00 106.86 254.00 274.00 281.00 302.00 331.00 357.00 648.00 648.00 648.00 648.00 233.00
17. Precipitation of Driest Quarter

221.00 47.61 123.00 134.00 179.00 189.00 227.00 248.00 310.00 320.00 320.00 320.00 113.00
18. Precipitation of Warmest Quarter

310.00 88.29 221.00 224.00 230.00 249.00 303.00 338.00 539.00 539.00 539.00 539.00 217.00
19. Precipitation of Coldest Quarter

264.00 71.90 152.00 168.00 206.00 225.00 252.00 287.00 437.00 453.00 453.00 453.00 136.00
20. Annual Mean Radiation

16.10 023 1580 1580 1580 1580 1620 16.30 1640 1640 1640 1640 15.80

21. Highest Period Radiation

2390 030 2320 2320 2330 2370 2390 24.00 2430 2450 2450 2450 23.20

22. L owest Period Radiation

730 041 690 690 690 700 740 760 810 810 810 810 6.9

23. Radiation Seasonality (Cof V)

3800 217 33.00 33.00 3300 36.00 37.00 40.00 40.00 40.00 40.00 40.00 33.00

24. Radiation of Wettest Quarter

1690 521 970 980 1000 1060 2050 21.00 21.30 2140 2140 2140 9.60
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25. Radiation of Driest Quarter

1330 330 11.30 11.40 1140 11.60 1200 12.80 20.30 20.60 20.60 20.60 11.30
26. Radiation of Warmest Quarter

2220 105 20.60 20.70 20.70 20.90 2290 23.10 2320 2350 2350 2350 20.60
27. Radiation of Coldest Quarter

910 050 850 860 860 870 900 950 1000 1010 1010 10.10 850
28. Annual Mean Moisture Index

082 009 061 063 074 078 082 088 096 098 098 098 059

29. Highest Period Moisture Index

099 003 089 090 099 099 099 100 100 100 100 100 088
30. L owest Period Moisture Index

051 014 036 037 040 044 049 056 0.83 088 088 088 034
31. Moisture Index Seasonality (C of V)

2300 819 500 500 7.00 20.00 25.00 31.00 34.00 34.00 34.00 34.00 4.00
32. Mean Moaisture Index of High Qtr. M|

099 003 08 08 099 099 099 100 100 100 100 100 085
33. Mean Moisture Index of Low Qtr. M1

056 014 039 040 043 048 054 065 090 092 092 092 037

34. Mean Moisture Index of Warm Qtr. M|

056 015 039 040 043 048 054 065 090 092 092 092 037

35. Mean Moisture Index of Cold Qtr. M|

099 003 08 08 099 099 099 100 100 100 100 100 085
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Table 5 Bioclimatic profile for Telopea mongaensis

Parameter:

mean SD. 25% 5% 10% 25% 50% 75% 90% 95% 97.5% maximum minimum
(thetime period for this profile is months)

1. Annual Mean Temperature

1270 128 11.30 11.30 1140 11.70 1230 1390 1520 1520 1520 1520 11.20

2. Mean Diurnal Range(M ean(period max-min))

1160 049 11.00 11.00 11.10 1130 1150 11.80 1290 1300 13.00 1300 10.90

3. Isothermality 2/7

049 001 048 049 049 049 049 050 051 051 051 051 048

4. Temperature Seasonality (C of V)

155 008 144 145 145 150 156 158 174 174 174 174 144

5. Max Temperature of Warmest Period

2480 0.99 2280 2300 2380 2410 2530 25.60 26.10 26.10 26.10 26.10 22.70

6. Min Temperature of Coldest Period

140 128 -050 -030 000 040 110 270 330 330 330 330 -060

7. Temperature Annual Range (5-6)

2340 105 2210 2220 2230 2290 2330 2390 26.30 26.30 26.30 26.30 22.00

8. Mean Temperature of Wettest Quarter

1600 255 11.20 11.30 1150 16.10 1690 17.80 1840 1860 18.60 1860 11.00

9. Mean Temperature of Driest Quarter

800 139 650 660 670 690 7.60 9.40 10.70 10.70 10.70 10.70 650

10. Mean Temperature of Warmest Quarter

1810 114 1650 16.60 1680 17.10 1810 1910 2010 20.10 2010 20.10 16.30

11. Mean Temperature of Coldest Quarter

720 142 560 570 570 600 670 850 990 9.90 990 990 560

12. Annual Precipitation

1038.00 140.40 726.00 736.00 757.00 1012.00 1065.00 1167.00 1204.00 1204.00 1204.00 1204.00 716.00
13. Precipitation of Wettest Period

111.00 19.70 73.00 75.00 78.00 107.00 111.00 131.00 137.00 139.00 139.00 139.00 72.00
14. Precipitation of Driest Period

50.00 753 46.00 47.00 50.00 54.00 60.00 67.00 7200 7200 7200 7200 45.00

15. Precipitation Seasonality(C of V)

1900 367 1500 15.00 1500 15.00 21.00 2200 24.00 24.00 2400 24.00 15.00

16. Precipitation of Wettest Quarter

309.00 44.98 211.00 214.00 220.00 305.00 321.00 349.00 359.00 361.00 361.00 361.00 207.00
17. Precipitation of Driest Quarter

198.00 2855 144.00 148.00 155.00 180.00 215.00 221.00 224.00 225.00 225.00 225.00 141.00
18. Precipitation of Warmest Quarter

280.00 37.51 198.00 204.00 215.00 277.00 291.00 305.00 319.00 324.00 324.00 324.00 193.00
19. Precipitation of Coldest Quarter

233.00 40.45 157.00 160.00 166.00 212.00 238.00 279.00 288.00 290.00 290.00 290.00 154.00
20. Annual Mean Radiation

1630 005 1620 1620 1630 16.30 16.30 16.30 1650 1650 1650 1650 16.20

21. Highest Period Radiation

2370 023 2340 2340 2340 23.70 2380 2380 24.30 24.30 24.30 24.30 2340

22. Lowest Period Radiation

780 024 740 750 760 760 770 810 810 810 810 810 740

23. Radiation Seasonality (Cof V)

3500 155 33.00 33.00 3300 3500 36.00 36.00 37.00 37.00 37.00 37.00 33.00

24. Radiation of Wettest Quarter

1800 386 1090 1110 1140 1740 2020 20.80 21.10 21.20 21.20 21.20 10.80




25. Radiation of Driest Quarter
1230 0.33 1190 11.90 1200 1210 1220 12.80 12.80 12.80 12.80 12.80 11.90

26. Radiation of Warmest Quarter
2260 037 2210 2210 2210 2260 22.70 22.80 2320 23.30 23.30 23.30 22.10

27. Radiation of Coldest Quarter
960 032 920 920 920 930 940 1010 1010 10.10 1010 1010 9.10

28. Annual Mean Moisture Index

0.75 008 057 058 063 073 079 080 082 084 084 084 056
29. Highest Period Moisture Index

098 004 088 083 092 099 099 100 100 100 100 100 087
30. L owest Period Moisture Index

041 007 028 029 031 038 043 046 053 053 053 053 027
31. Moisture Index Seasonality (C of V)

2900 4.76 22.00 22.00 2500 25.00 28.00 33.00 38.00 38.00 38.00 38.00 21.00
32. Mean Moisture Index of High Qtr. M|

097 005 08 08 09 098 100 100 100 100 100 100 084
33. Mean Moisture Index of Low Qtr. Ml

046 007 032 033 036 043 050 052 058 058 058 058 031
34. Mean Moisture Index of Warm Qtr. M|

047 007 032 033 036 045 050 052 058 058 058 058 031
35. Mean Moaisture Index of Cold Qtr. M|

097 004 08 08 09 097 099 100 100 100 100 100 084




Bedrock geology of Australia (1:2 500 000)

Table6.

uelwiad

ulelJano ‘ueln|Is - ueIdInoOpIO
Krews |

oissell |

ueun|is

ueun|is

ueun|is

ueun|is

ueIdINOPIO

ueIDINOPIO

ueln|Iis - uelINopIO
pauyapun

Snoadelal)d
ueIdlAnopIO - Ueuqwed
shoJsjiuogre) - ueluorad
uejuonag

ueluonsdg

ueluonadg

ueluonsdg
snoJajiuogie)d
snoJajiuogie)d

aby

au0ISaWI| ‘81|l ‘auoISPNW ‘BU0IS)|IS ‘Buoispues

aresawo|buod ‘auolspues ‘aljjAyd ‘Layd ‘auoisy|is ‘ale|S ONIATYIAO SOIUBD|OA pIoe Jouiw ‘Yeseqg

SOIUBD|OA pIoe Joulw ‘yeseg

auoIspnw ‘suo)sy|is ‘suolspues

SOIUBD|OA PIOY

auOISaWI| ‘auolispues ‘sjeys ‘auolsy|IS

alAyd 1s1yos ‘ssisug
$)201 JnIUBID

auolsawil| ‘eresawo|buod ‘are|s ‘anzienb ‘suoispues
SOIUBI|OA JISeq pue alrIpawIalu|
a1elawo|buoa ‘sucispues ‘aljlAyd ‘Uayd ‘suoisyjis ‘are|s

PaqLoSap 10N

SBAISNJIUI pUB SOIUBD|OA 31elpalLIaiul pue pIoy
Jeseqelaw ‘ssiaub ‘ayAyd ‘anzuenb 9s1yos

1S1Y9s ‘aufjAyd ‘auoisawi] ‘LBYd ‘ajeys ‘auoIsyIs ‘auoispues
SOIUBD|OA BTeIpawWIalul pue pIoY

auolspues ‘ajeys ‘auoisyIs
$)904 JnIUBID

S$)20J aAIsnIUl dleweN
SOIUBI|OA PIOY

$)201 J1IURID

uondiiosag

sd
paulspun
Arenual Aq
¢SSO/ql
aL

Sdl

AS

SS

ws

6s

SO

qo

SSO

N

Y

wod
s|ond
¢

sid

bia

ad

[Z\10)

60

apoo de

uolbal uiaylnos v4y ul sapod Abojoas yoolpag :(81e2S 000‘00S'Z:T) eljelisny Jo ABoj0a9







