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CHAPTER 6. 

A. rufesaens HABITAT USE 

6.1 Topography and physiography, climate, soils 

6.1.1 Topography and physiography

In northern New South Wales, A. rufesaens occupies habitats which 

range in altitude from 20 m  to over 1000 m a.s.l. Areas of lowest elevation 

are in the coastal part of the species’ range to the southeast of Grafton, 

and north of Grafton in the vicinity of the Bungawalbin Nature Reserve.

Most known populatiosn are above the 200 m  contour level with highest 

elevations being reached near the Dorrigo Plateau towards the southern dis

tributional limit.

Suitable habitats are occupied throughout a variety of physiographic 

situations. Highest densities are known from the lower hill slopes bordering 

the Clarence River, from its source on the Queensland border to almost Grafton. 

Wooded ridges also support several discontinuous populations more distant from 

the main river valleys along the eastern slopes of the Divide and parts of 

the Richmond Range. Grassy gullies among the network of streams are favourite 

resorts.

Slopes exceeding about 25° are not normally used by A. rufesoens. Most 

sites are moderately to strongly undulating, but never rugged. The Bungawalbin 

Nature Reserve is low-lying, flat and partly subject to periods of inundation. 

Much of the area was so wet as to be non-trafficable off-road from 1972 to 1979 

(local resident, pers. comm.). Data analysis from plot sampling at Wallaby 

Creek indicated that there were no significant correlations for slope against 

either feeding activity or nest location (i.e. for slopes <25°). The restricted 

use of the north-western portion of the airstrip paddock by A. rufesoens at
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Cheviot Hills is a reflection on the steepness of the adjacent woodland 

refuge in this section. Rocky habitats are rarely occupied although small 

stones may be present in some areas. Gould (1863) however found the species 

to be "very abundant on the stony sterile ridges bordering the grassy flats 

of the Upper Hunter, and in all similar situations".

6.1.2 Climate

The range of climatic conditions prevailing throughout the northeast 

of the State has been described in Chapter 1. Although A. rufesaens is found 

in areas of from moderate average annual rainfall (e.g. 900 mml to more than 

15Q0 mm p.a., the species utilises most those habitats which are fairly dry due 

to localised physical conditions determined by slope, aspect, soil etc,

6.1.3 Soils

Apart from determining vegetation characteristics, soil structure and 

moisture are also important in the feeding habit of Aepyprymnus. Digging up 

food items is facilitated by good soil moisture conditions, and may have short 

term consequences on food selection by A. rufesaens - e.g.preference of deeper 

and bulkier thistle roots over flatweed roots. Also, sandy and friable soils 

provide easy digging when soil moisture is low.

Red, yellow and grey-brown podzolic soils dominate over most of the range, 

having developed on non-basic parent materials in well-drained areas. Low- 

lying districts such as Bungawalbin have either a deep sandy topsoil or a 

gleyed podzolic structure. The granite belt of the New England Tablelands 

forms a large part of the western boundary to the distribution of A. rufesaens 

and the granite-derived soils (often supporting a shrubby habitat) are virtually 

unused by the species. Basic volcanic soils, occurring mainly in the far 

north-eastern corner, provide unsuitable vegetative conditions for A. rufesaens.



Selection of nest sites may be affected by soil characteristics and 

microtopography, although an insufficient range of nest sites was found to 

confirm this. It is probable that soils subject to waterlogging would be 

avoided, particularly as nest excavations would be susceptible to damp. 

Christensen and Leftwich (1980) have shown for Bettongia peniaillata that 

nests are generally situated on ridges.

6.2 Vegetation communities

The spotted gum and dry coastal eucalypt forest types (see section 1.3.4) 

are predominant over most of the present range of A. rufesaens in this State. 

The incidence of spotted gum (2T. maculata) , whether dominant in an association 

or otherwise, coincides strongly with those districts where Aepyprymnus still 

persists. This pattern is more of a reflection on the structure of the 

prevailing understorey than on the tree community itself but is a useful frame

work upon which identification of key areas may be made.

E. maaulata associations can occur in the wet sclerophyll form, but the 

dry type is most common and widespread. In areas where A. rufesaens was found, 

associated tree species included E. blakelyi, E. tereticomis3 E. propinqua,

E. euqenoides, Casuarina torulosa a.ndAngophora floribunda. A. rufesaens is 

however not present in all spotted gum habitats, and some extensive tracts 

of coastal lowland areas are apparently unoccupied.

The moist coastal eucalypt and blackbutt forest types occurring in wetter 

situations are little-used. Animals have occasionally been seen adjacent to 

moist hardwood habitats supporting tallowood (E. microcorys) , blackbutt (E. 

pilularis) and Sydney glue gum [E. saligna) . Also, species such as E. dunnii, 

occurring near the Wallaby Creek study area, are indicative of only marginal 

use of the underlying habitat, with most use being made of the adjoining drier 

component. A. mifesaens has not been recorded in rainforest, but some use is
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made of fringe areas (Johnson and Bradshaw, 1977) and of intermediate brush 

box, Tristania aonferta, (C. Mackowski, in litt.).

6.3 Structural aspects

The dry sclerophyll community associations inhabited by A. rufesaens 

vary from open woodland to tall open forest, with a maximum projective 

foliage cover (tallest stratum) of about 40-50%. The amount of cover afforded 

by the tree stratum is related to the history of logging in a particular area, 

especially as most districts have been subjected to some degree of wood 

harvesting in the past, as well as to the clearing of areas for grazing and 

farming purposes.

Open pasture habitats lacking any tree component are frequently a part 

of the normal home range of many individuals. This is largely a result of 

the associated availability of exotic plant foods in such areas and/or to 

the presence of suitable nesting materials and refuge sites. Johnson and 

Bradshaw (1977) include hummock grassland as a vegetation form utilised 

by A. rufesoens in Queensland, and where this may once have also been the case 

in central New South Wales, all present-known populations are associated with 

wooded habitats with or without a pasture component.

Virtually all occupied habitats are characterised by the absence of a 

shrub layer. The species was not found in areas where shrubbery comprised 

a major component of the structural formation, although scattered bushes and 

saplings were occasionally present, particularly along some gullies. The 

avoidance of a shrub element is in strong contrast to that observed in P. 

tridaatylus and is the prime reason for minimal overlap occurring between 

the two species.

1 A dense cover of tall native grasses forms the basis of most favoured 

habitats, but many sites were also found where such cover was patchy, and even



totally absent. Most dry sclerophyll habitats of the northeast, particularly 

the more open sites, support suitable areas of the favoured 'Poa tussocks.and 

blady grass (Imperata cylindrical), occasionally interspersed with kangaroo 

grass (Themeda australis) , native sorghum (.Sorghum leiocladum) , red leg grass 

(Bothrioohloa sp.), and others. Suitable grassy conditions also exist in many 

cleared pasture sections, where neither Poa nor J. cylindrica are normally eaten 

by cattle.

The association with grassy habitats is related mainly to nesting require

ments and does not imply an active seeking of cover for predator avoidance . 

while feeding. Data from Wallaby Creek show a significantly strong (P < 0.01) 

positive correlation between nest location and tussock cover, but no significant 

correlation with crown closure (see Fig. 6.1). Also, the amount of feeding 

activity, based on digging counts, showed no association with tussock cover. 

Rather, selection of the major food items (in January, 1981), flatweeds and 

thistles, was highly correlated with the availability of these plants in the 

field (r = 0.95, P < 0.001; r = 0.64, P < 0.001, respectively) and not to 

structural aspects of the vegetation at the feeding sites? Furthermore, the 

-propensity of A. ruf.enscens for using areas of short grass when not occupying 

the nest is affirmed by the site visibility data. A sight-board, 150 cm in 

height, was positioned at various distances away from a representative 

selection of sites where rat-kangaroos were seen feeding. Maximum visibility 

figures from 30 cm above ground level were 96 + 1% at 5 m, 79 + 3% at 20 m, 

and 59 ± 5% at 50 m, for n=56. This is largely a reflection on the distri

bution of flatweeds as they are often found in thin, overgrazed, underfertilized 

pastures (Lamp and Collet, 1976).

6.4 Case studies

The Wallaby Creek and Cheviot Hills study sites differ greatly in the 

types of available habitat. Patterns of home range movement related to

* Note:- see section 3.4.2 for methods. A summarized form 
of food selection data is given in Table 5.1b.
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State Forest Pasture

FIGURE 6,1 Distribution of A. rufesaens nests (■) in relation to 
tussock grass cover at Wallaby Creek. (Average percent 
tussock, grass cover is indicated by the total number of 
dots in each 25 x 25 m  square. Fifty percent of the non
dashed grids were thoroughly searched for nests, i.e., every 
second one, in a checkerboard fashion).

•  Additional nest found in other areas 7 months later.
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feeding and nesting by A. rufesaens vary between the two areas, and the 

results obtained from both study sites complement each other in building 

a better picture of the array of constraints and conditions at play through

out the overall range of the species.

6.4.1 Wallaby Creek

Highest densities of A. rufesaens at Wallaby Creek were found within 

the area of intensive study (see photo 3.1), recorded by Southgate (1980) 

at 0.44 individuals per ha. Animals were also seen in the pasture section 

to the south and east of here, but at lower levels. Comparable areas which 

were only 2-3 km away carried even lower densities, where very infrequent 

sightings were made (C. Johnson, pers. aorrn.).

Many of the pasture sections carried standing dead trees and fallen 

timber, with distances to woodland areas rarely exceeding 200 m  due to the 

fragmented pattern of past clearing. Observations by Southgate of the 

collared animals indicated that the activity areas of each encompassed both 

woodland and pasture, with roughly equal numbers being seen in both habitats 

Digging activity was however significantly less (P < 0.01)in the State Forest, 

possibly indicating a larger search effort per food item. Flatweeds and 

thistles were in much lower quantities away from the pasture and a signifi

cantly larger (P < 0.01) proportion of digs in the woodland were based on 

unidentifiable food sources?* These may have been hypogeous fungi as their 

remains are rarely found (cf. weeds) in the pits, and spores were detected 

in dung samples throughout the year. Thus, there is possibly an important 

or necessary association of A. rufesaens with the woodland fraction. The 

amount of digging activity in the pasture areas showed no relationship with 

distance to the woodland edge. Here, the species does not exhibit the 

same pattern of ecotonal use seen in T. thetis (Johnson, 1977) , M. rufogriseus

* see Table 5.1b





Photo 6.3 Typical open dry* sclerophyll woodland with
grassy understorey commonly used by A. vufesoens.

Photo 6.4 Open spotted gum (F. maou.la.ta.) woodland used by 
/I. rufeseens at1 Cheviot Hills. Note lack of 

ground cover.



and M. dorsalis in which animals move from forested areas into adjacent 

pastures to feed at night.

Southgate was unable to estimate the individual home range sizes of 

the collared animals at Wallaby Creek and chose to describe "activity areas" 

only. He guessed the home range size to be in the order of 20 ha, with 

nightly activity areas taking up around 10 percent of this. Size and location 

of activity areas varied throughout the year, possibly in response to changing 

food supplies, and competition with conspecifics. Maximum observed seasonal 

displacement for a known individual was 625 m (No. 788, B/R).

6.4.2 Cheviot Hills

Structural differences in the vegetation types found at Cheviot Hills 

had forced A. rufesoens into another pattern of habitat occupancy. During 

the study period, grass cover was short in all pasture areas and woodland 

sections had very little ground cover. Except for some stony patches and 

pieces of wood, clearings were almost carpet-like, being heavily grazed by 

cattle, wallabies and kangaroos (see photo 6.2). Poa tussock and blady grass 

had very restricted coverage and occurred only in a few scattered gully 

sections, mainly in the wooded parts. Individual clearings were variable in 

size and shape and existed in a sea of dry sclerophyll woodland.

During most of theyear, the pasture areas are the focal point of most 

feeding activity (see Fig. 6.2), with flatweed densities reaching 9 or 10 

plants per sq. m  in some sections. Feeding takes place at varying distances 

up to 200 m from the woodland edge although some animals have been seen as 

far as 350 m away. When disturbed, they always flushed towards the woodland.

A dramatic alteration in habitat use occurred in May, 1980. Following 

good rains during that month, there was an upsurge in the production of fungi, 

and particularly of hypogeous fungi which were restricted to the woodlands.
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6.2 Distribution of A. rufesaens sightings at Cheviot Hills in April,
1980, showing spotlight coverage and numbers of times that each area 
was searched.
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May-June, 1980

rScale: ?____£1

FIGURE 6.3 Distribution of A, rufesaens sightings at Cheviot Hills during May
and June, 1980, showing spotlight coverage and numbers of times 
that each area was searched.
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Pasture-feeding on flatweeds virtually ceased and nearly all activity took 

place inside the woodland areas where food and shelter were both available. 

Animals were fairly evenly distributed over the whole area (see Pig. 6.3), 

a pattern which was maintained for at least ten weeks until most fungus 

supplies had degenerated and conditions were again dry. Pasture-feeding 

resumed in August with only occasional animals recorded deep in the woodland. 

None of the collared population were found between May and July, but all 

those that were resighted during subsequent months had taken up occupancy 

near their former activity areas - indicative of a long-term site attachment 

(Southgate, 1980).

Only a small number of nests were found at Cheviot Hills, in a variety 

of situations. Limited nesting potential in the pastures demanded that most 

animals use woodland areas as daytime refuges, and hence ecotonal crossings 

between refuge and feeding areas were more apparent here thQn at Wallaby 

Creek (except between May and July). It was not possible to determine the 

amount of movement exhibited by marked individuals in the woodland as tracking 

of small animals in such habitats is almost impossible without using radio 

telemetry. One of the collared beasts was recorded at a maximum of 475 m 

between observations on consecutive nights (No. 778, B/B).

The form of habitat use is therefore very different to that which occurs 

at Wallaby Creek. A disproportionate search effort resulted from ouy attempts 

to monitor the collared animals near the pasture areas at Cheviot Hills, and 

the extent of the population not using these clearings at all must not be 

overlooked. Many of the other localities where A. rufesaens was found during 

the survey are intermediate between the main study sites in terms of their 

available cover and the amount of clearing that has taken place.

•»
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Month April May/June

Habitat Pasture Woodland Pasture Woodland

Spotlighting time (hrs.) 
, 1

15.6 5.6 13.5 6.0

A. rufescens seen 68 7 5 9

Sightings per hour 4.4 1.2 0.4 1.5

Table 6.0 A. rufescens sightings at Cheviot Hills, comparing 

woodland and pasture occupancy during April and 

May-/June.

Note:- Although visibility of rat-kangaroos in woodland habitats 

is not as good as in the short-grazed pastures, the above results 

indicate significantly higher (P-^0.001) densities of A; rufescens 

in pasture areas during April (i.e. 4.4 individuals/hour., c.f.

1.2/hour in woodland). Also, whereas there was a significant 

( P <  0.001) reduction in animals seen in pastures during May/J u n e , 

woodland densities showed little variation between the two time 

periods, reflecting the overall high proportion of woodland to 

pasture area.
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6.5 Interspecific competition

Within its present range over north-eastern New South Wales, A. rufesaens 

has relatively little direct competition with other medium and large terrestrial 

herbivores for food and shelter resources. It utilized a wide variety of 

foods which may be seasonally available (e.g., insects, some fungi) or present 

throughout the year (e.g., various plant roots, some hypogeous fungi), and 

it is capable of satisfying its nesting requirements under conditions of 

minimal grass cover.

6.5.1 Marsupials

KaXifmann (1974), referring to the range of macropods seen at his study 

area near Bonalbo, claims that Aepyprymnus is not likely to interact socially 

with any of the other species because it is smaller and more secretive (he 

did not encounter P. tridaatylus). This was supported by observations in 

this study. A. rufesaens frequently fed close to grazing wallabies and kangaroos 

but no interaction between the species was ever observed and movement was 

always independent, with the larger animals flushing much sooner than,and 

often in different directions to the rat-kangaroos. The same was true of 

cattle, and the competitive effects of these will be discussed in the following 

land-use chapter.

Several macropod types were seen utilizing similar areas to A. rufesaens 

(i.e. within about 20 m  and in the same habitat formation). These are listed 

in Table 6.1, together with notes on presence or absence at the main study 

sites. Also, Table 6.2 shows the number of non-potoroine macropod species 

encountered for each of the survey areas visited, averaging 3.5 (n=8) for 

areas known to contain A. rufesaens, and 3.0 (n=13) for areas not supporting 

A. rufesaens. <
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TABLE 6.1 Medium to large herbivorous species co-existing with 
A. rufesaens at Wallaby Creek and Cheviot Hills, with 
notes on relative degrees of spatial overlap of habitat 
use (is dependent on species densities)

Species Spatial overlap with A. rufesaens

MACROPODIDAE

M. rufogriseus

M. giganteus

M. iparryi

M. dorsalis

M. robustus

P. tridaatylus

T. tbetis

W. biaolor

PERAMELIDAE

I. maarourus

P. nasuta

PHALANGERIDAE

T. vulpeaula

LEPORIDAE

0. auniaulus

L. aapensis

W.C. and C.H., large

W.C. and C.H., large

W.C. and C.H., small-moderate

W.C. andC.H., small

C.H., moderate

W.C., small

W.C., very small

C.H., very small

W.C., large; C.H., very small 

W.C., small

W.C., C.H., moderate

W.C., C.H., small 

W.C., C.H., small
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TABLE 6.2 Number of other macropod species seen, and status
of bandicoots, rabbits, hares and foxes in relation 
to presence or absence of Potoroinae in different 
parts of the survey area

Location
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M. rufogriaeua and M. giganteus were by far the most common of the 

associated macropods, and were both present in all areas carrying A. rufesaens. 

M. parryi, M. dorsalis,and M. robustus are all grazing species which have 

restrictive habitat requirements but whose ranges nevertheless overlapped 

to smaller degrees with A. rufesaens, particularly at Wallaby Creek and 

Cheviot Hills. A negligible amount of grazing is exhibited by Aepyprymnus 

and the only competitive element likely to be related to the above groups 

is by destruction of cover through grass overgrazing - conversely, this 

condition may be advantageous to the feeding habits of A. rufesaens by 

encouraging the growth of some root plants.

Minimal spatial overlap was observed with T. thetis and W. biaolor as 

they emerged from dense cover to feed on adjacent pasture. Both are predomin

antly browsers (Johnson, 1977; Harrington, 1976) and W. biaolor may take 

substantial quantities of fungi, although it is more likely to compete with 

P. tridaatylus in this regard.

Finlayson (1958) believed that the superior size of Aepyprymnus, its 

more advanced herbivorous dentition and its greater range of food plants, 

were instrumental in causing a recession of B. peniaillata from the higher 

rainfall areas of eastern Australia. The very wet rainforest and wet sclero- 

phyll habitats are however not liked by A. rufesaens due to their dense 

shrub layers and the excessively moist areas are taken over by P. tridaatylus. 

Only in one small section of Wallaby Creek were the two species ever 

encountered in the same area.

Bandicoots were seen in at least 67% of the areas visited and appeared 

generally ubiquitous, probably occurring in most of the other areas as well. 

The brindled bandicoot, Isoodon maarourus, was often the most abundant of 

the smaller associated species. It was common over most of Wallaby Creek
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and its feeding pits were scattered throughout the activity areas of A. 

rufesaens. Most observations were made during the summer months as it dug 

up insects in the pasture. The species is ominivorous and utilizes a wide 

range of food types, competing with A. rufescens to only a small degree for 

fungi and shelter. The long-nosed bandicoot, Pevamelee nasuta, was seldom 

seen due to its moister habitat requirements.

Brush-tailed possums, T. vulpeaula, spend a large proportion of their 

time foraging on the ground and were frequently mistaken for A. rufesaens 

when observed from a distance. Very little is known of their feeding habits 

while on the ground but it can be assumed that grazing is the main activity 

as their claws are unsuitable for digging. There is no likelihood of a 

competitive element between the species.

6.5.2 Lagomorphs

Hares and rabbits were only ever at low densities in areas where A. 

rufescens persisted, and nowhere east of the Tablelands were they considered 

serious pests (Grafton and Casino P.P. Boards still maintain Rabbit Inspectors). 

Neither species was encountered in 50% of the areas sampled, and where they 

did exist, status was mostly uncommon. Only on properties near Megan, and 

adjacent to Ben Lomond Mountain, were rabbits common (both areas are outside 

the present range of A. rufesaens). The information from these results is 

limited, but it could be suggested that A. rufescens does not exist in areas 

where rabbits (and hares) are abundant.

Rabbits were once common at Cheviot Hills (R. Ramsay. pers. comm.) but 

have disappeared almost completely since the introduction of myxomatosis

in 1950. A. rufescens was infrequently seen prior to this time, and although
t

the Ramsays attribute the recent increase in A. rufescens to the introduction 

of aerial 1080-baiting for wild dogs in the early 1060's, it is possible that
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rat-kangaroos were already re-establishing themselves in the 1950's.

The rabbit is principally a grazer and is not likely to compete with 

A. rufesaens for food during good seasons. However, periods of drought may 

bring about competition. Mr. E. Bolls (1981) claims that rat-kangaroos and 

rabbits are both enthusiastic eaters of seedlings. Also, the food digging 

habit of A. rufesaens is matched by the rabbits ability to dig for roots 

(Myers, 1970).

Prom the early history of the spread of hares and rabbits over New South 

Wales, it is difficult to assess the magnitude of direct and indirect con

sequences causing a change in the status of A. rufesaens. Before the full 

impact of rabbits was felt, hares were exhibiting roughly similar population 

fluctuations to rat-kangaroos (see Fig. 7.1). In some districts, scalp 

returns for hares outnumbered those for rat-kangaroos (e.g. Armidale. approxi

mately 7:1), and vice versa. Hares would contend with Aepyprymnus for the use 

of tussocky areas as refuge.

Although the later increase in rabbit numbers (e.g. Armidale 1909-1915) 

correlates well with the decline of A. rufesaens (and hares), the ravages of 

the fox were also becoming felt by the small macropods. It is probable that 

direct competition between rabbits and rat-kangaroos is only minimal (except 

during drought) and that the decline of the latter was largely related to 

increased predation pressures brought about by increasing fox numbers (discussed 

further in Chapter 7). There are adaptive deficiencies in the nest-building 

habit as compared with the fossorial one (Finlayson, 1958), and this is 

exemplified by the ability of the fox to locate nesting rat-kangaroos (and 

sheltering hares), whereas rabbits have the daytime security of sheltering 

in burrows. Of the 9 sites where foxes were observed in this study, rabbits 

and/or hares were common or moderately common in at least 5 of these. Both 

species exist at Wallaby Creek and Cheviot Hills and all sightings were made
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in open pasture. No rabbit warrens were ever found at either of these sites.

Thus, even though the impact of lagomorphs on Aepypryrmus is somewhat 

hidden by the interconnected effects of predation, large densities of rabbits 

and hares are deleterious to the interests of A. rufesaens through the 

destruction of ground cover by overgrazing, competition for food during 

dry conditions, and competition for refuge (mainly with hares).

6.6 Summary

A. rufesaens exists in areas which vary from flat to strongly undulating 

but is not found in excessively steep or rocky formations. It occupies mainly 

dry sclerophyll associations from open woodland to tall open forest, and as 

a rule is not found in rainforest or wet sclerophyll habitats. Spotted gum,

E. macutata, is the most commonly occurring tree species over its present, 

range in New South Wales and occurs at most known sites. Shrubs are invariably

absent and the most preferred formation is of an open tree canopy with a 

grassy understorey, usually dominated by native Poa and blady grass.

Densities within woodlands are generally low and some local aggregation 

occurs in pasture areas, particularly when feeding at night on introduced weeds. 

Nesting may also take place in pasture areas where there is a tall grass cover 

but usually occurs in adjacent woodlands where nesting resources need only be 

minimal. All normal home ranges include a woodland component which may be used 

all the time or in association with clearings. Centres of activity vary 

seasonally, largely in response to changing patterns of food supply.
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CHAPTER 7 - ■ 

PREDATOR EFFECTS

An evaluation of the effects of predation on Potoroinae is of major 

importance to this study and may indeed hold the key to understanding 

patterns of present-day status and distributions among the rat-kangaroos.

The balance of relationships between predator and prey species has seen 

many dramatic fluctuations since the advent of European man in Australia, 

and probably even before this the Aboriginal's way of life was also having 

its impact as he moved about with his dogs, burning the countryside to 

subsequently concentrate the prey available to him.

The effects of European man were however of far greater consequence.

The clearing and grazing of the land, introductions of exotic animals, 

together with methods of controlling unwanted animal species, had both 

direct and indirect effects in altering the predator/prey relationships 

that existed. The consequent pressures have been so great as to cause the 

complete extinction of some species and to bring others to dangerously 

insecure levels - the Potoroinae have been particularly affected.

7.1 Results of predator scat analysis

A total of 209 dingo and fox scats were collected from throughout 

the survey area. Six tiger cat (Dasyurus maaulatus) scats' were also 

included in the sample and all scats were analysed according to the procedures 

described in section 3.6. Although some wild dogs observed in the survey 

area were not of the pure dingo type, for obvious reasons it is necessary 

to group them all in this discussion. Also, I was hesitant in my ability 

at being able to separate some scats as coming from either fox or dingo, 

and thus the relative impacts of each predator type are partly obscured.



The Wallaby Creek sample of 57 scats was the only one to contain 

any evidence of predation on rat-kangaroos. In fact three scats contained 

remains of P. tridaatylus (approx. 5% of the sample). The overall sample 

comprised both dingo and fox scats, the larger proportion being of dingo 

origin, which was consistent with observations in the area. M. rufogriaeue 

was the most common food item found.

All of the 21 scats from Cheviot Hills were of dingo origin and at 

least 60% contained remains of Af. rufogriseus, the most common macropod 

in the area.

Dingo droppings were very common on the Carrai Taiblelands (between 

Armidale and Kempsey), one of the few areas where P. tridaatylus was actually 

seen to occur. The sample of 56 scats however failed to show up any evidence 

of E. tridaatylus; most prey items were of the most commonly seen maaropods, 

Thylogale spp. and W. bicolor, as well as of the arboreal ring-tailed possum 

([Pseudocheirus peregrinus) and T. vulpecula.

Small collections of fox scats only were taken from two localities.

Seven scats found in Bald Rock National Park during December all contained 

either insect material or remains of freshwater crustacea. A further five 

fox scats from the Megan area near Dorrigo were all found to contain rabbit 

hair - both rabbits and foxes were commonly encountered at Megan, an area 

from which P. tridaatylus was recently well known (Johnson, 1977).

The remaining 63 dingo and fox scats collected from within the survey 

area failed to reveal the presence of potoroine species in those areas 

where rat-kangaroos were otherwise not detected. The D. maculatus scats 

gave no evidence of rat-kangaroo predation by the species, but indicated 

that scavenging did occur.
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It of interest that A. rufesaens was not detected in any of the scats, 

particularly in those from Wallaby Creek and Cheviot Hills where the species 

exists in good numbers. The sample of course would have been much more 

convincing had it been significantly larger but logistics unfortunately 

did not allow for it. On the other hand, P. tridaatylus, which appeared to 

be well outnumbered by A. rufesaens in the area from which scats were collected 

at Wallaby Creek, may be a significant item in the diet of the dingo and/or 

fox in some habitats.' It is possible that these predators at Wallaby Creek 

were ranging well outside the area of intensive study when in search of prey.

7.2 The dingo in northeastern New South Wales

7.2.1 General history

The dingo in northeastern New South Wales has had a very chequered 

history, on the one hand having the support of conservationists and on the 

other hand being accused of malicious attacks on sheep and cattle. Most 

criticism has come from landholders whose properties adjoin largely unin

habited tracts of land which may be part of a reserve, State Forest, or 

may abut the rugged gorges of the Tablelands.

Reports dating back to the 1830's when the New England Tablelands were 

first settled, indicate that dingo predation on sheep was a major problem 

(Johnson and Jarman, 1975). The next forty years saw apparent increases 

in the numbers of macropods competing with domestic stock for feed, and rat- 

kangaroos (species uncertain) were aceused of damaging potato crops. In 

1881 the Armidale Pastures Protection Board (P.P. Board) began a system of 

paying a bounty on the dingo, and this bounty still remains today.

Scalp returns for dingoes, foxes, rat-kangaroos, and hares paid out 

by the Armidale P.P. Board for the period 1900 to 1920 are shown in Figure
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FIGURE 7.1 Scalp returns, Armidale Pastures Protection Board, 

1900-1920. (Source: Johnson and Jarman, 1975).
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7.1. It is noticeable that dingo scalp returns showed little fluctuation 

during the two decades relative to the major fluctuations exhibited by the 

introduced hare and the native rat-kangaroos. Perhaps the dingo population 

was being constrained by factors other than the availability of suitable prey 

(both wallaby and kangaroo numbers were also at high levels during this time 

period). Records for the year 1904 indicate that dingoes were still commonly 

being taken from the cleared pastoral lands around Armidale (e.g. Gostwyck, 

Booralong, Rockvale, Rocky River, Guyra), and not just from the escarpment 

interface further east. Some dogs were recorded from Kellys Plains and west of the

railway line into the 1930's (R. Harden, pers. comm.), but the fall off in 

scalp returns after the 1940's probably reflects the elimination of dingoes 

from the cleared areas to a point where they were being harvested at more 

constant levels along a front between major pasture and forested areas.

During the years between the'early'2 0 's and the mid'6 0 's of this century 

the dingo continued to be trapped, shot, fenced out, and poisoned by individual 

landholders. There were also "doggers" (dingo trappers) who virtually made 

a livelihood from the trapping of dogs over wide areas. They worked the 

Tablelands and the rugged eastern slopes of the Divide where the dingo was 

most common.

A  dramatic and controversial change of events took place during the late 

1960's with the introduction of aerial baiting for dingoes, using 1080 

(sodium fluoroacetate) poison. The effects of such poisoning programs on 

the native fauna are yet to be fully understood and herein lies the source 

of the controversy. Nevertheless,landholders were rewarded with noticeable 

reductions in dingo-related stock losses and gave strong support to this 

method of controlling the dingo pest in inaccessible areas.

The future of such aerial baiting is uncertain but may become very 

restrictive in the near future (F. Clark, pera. comm.). Delegations of
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landowners are claiming that there has been a rapid increase in dingo 

activity in northern New South Wales in the past three years, and that 

this has- coincided with the Government's limit of 1080 to 3.6 micrograms 

per 30 g bait CThe Armidale Express, February 1981). In May, 1981 it was 

decided to' increase this strength to 6 micrograms per bait (the New Englander, 

May, 1981)'

7.2.2 Wallaby Creek

Dingoes were often heard howling at Wallaby Creek and their scats were 

commonly found along the road tracks in the area; they were however seldom 

seen. During approximately 103 hours of spotlighting observations only 

one pair was seen. This pair of animals was recognized from the previous 

couple of days when they were seen with up to four others as they hunted 

in the morning and late aftrenoon in the pasture areas near our camp. There 

was little coordination in their hunting strategies. Mr. C. Johnson (.pers. 

aomm.) regularly sighted these same animals for several subsequent months 

in the main study area.

The landholders near Wallaby Creek occasionally suffer damage to their 

cattle as dingoes attack dying and bogged cows, as well as an odd calf.

The incidence is only low (J. Hayes, pers. aomm.) but much more damage was 

incurred shortly after the area was first opened up for grazing, when up 

to twenty dingoes in a pack were sometimes seen.

Poison baits have never been used on dingoes in pasture sections of 

this study area although trapping and shooting have been used to eliminate 

troublesome dogs. There are no records available detailing 1080 dingo baiting 

in the adjacent Beaury State Forest, although it was almost certainly done 

in the past fD. Binns, pers. aomm.). Much of the forest is grazed by cattle
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7.2.3 Cheviot Hills

Relatively small clearings in amongst extensive tracts of woodland 

provides a situation beneficial to the dingo in that there is a concen

tration of game as well as a good supply of ideal refuge. During 106 hours

of spotlighting, nine dingoes were seen on Cheviot Hills^ All but one were

i
encountered during April of 1980 when several carcases-ot M. giganteus, 

which had been shot, were left lying about the clearings. The dingoes, 

moving about in loose groups, fed on these carcases. During the study 

period, the Ramsays often encountered dingoes during daylight hours, in 

groups of up to five or more individuals . Almost all dingoes encountered 

seemed of very pure stock.

The dingo has always been regarded as a menace on Cheviot Hills. Prior 

to the advent of aerial baiting in approximately 1968 (R. Ramsay, pers. comm.), 

calf losses and attacks on larger beasts were extremely high. Shooting and 

trapping of dogs were done intensively year after year, but generally with 

little impression on overall numbers. Aerial baiting with 1080 poison was 

welcomed by landholders in the area who claimed significant reductions in 

dingo numbers, and much improved calf survival rates.

The Ramsays have continued with annual 1080 drops since 1968, usually 

baiting in JUne or July when the dogs are still mating. However, baiting 

success during the last two or three seasons is claimed as having been 

almost negligible, as a result of the reductions in the allowable poison 

content of baits. The Ramsays claim to have noticed significant increases 

in dingo numbers over this period. Stock losses remain low and macropod 

densities still appear to be high.
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7.3 The fox in northeastern New South Wales

7.3.1 Spread and distribution

Originally released in Victoria, foxes first appeared in New South 

Wales in 1893 (Frith, 1973) and had spread north to reach Queensland by 

1911. Their spread was fuelled by the rabbit which preceded the fox by 

up to 13 years in the south - this gap was closed by the time the north 

of the State was reached as rabbits and foxes appeared there almost 

concurrently. As foxes reached new districts, there were a few years 

when numbers were low, followed by dramatic increases in the next 4 to 5 

years.

Not much has been documented on the fox's coastal occupation of northern 

New South Wales and it is possible that it may never have been common on the 

lowland areas. The coastal representative of the bettongs, B. gazmardi, 

nevertheless almost completely disappeared by about 1910, possibly a decade 

or two before the other representatives of the genus in New South Wales.

During the survey effort covering the northeast of the State, foxes 

were infrequently encountered. Most sightings were made on the Tablelands, 

or above 1000 m  a.s.l. At least 3 were seen at both Manilla and Megan, and 

1 each at Bald Rock and Ben Lomond. The major search effort was however 

concentrated below the level of the Tablelands, and in 303 hours of spot-. 

lighting, only 4 were seen along the eastern slopes, and 2 in lowland areas 

below 100 m (see Appendix 3). Higher fox densities on the Tablelands are 

supported by data from Smith (1980) who made 7 sightings in approximately 

50 hours of spotlighting in travelling stock routes and reserves within a 

radius of about 100 km from Armidale (cf. ave. 1 per 50 hrs. on the eastern 

slopes and lowlands for this study). Foxes occupy most habitat types,
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except dense rainforests.

The fox is equally as susceptible to 1080 poisoning as the dingo 

and undoubtedly suffers from aerial baiting. It also succumbs to secondary 

poisoning where 1080 rabbit control is practised. Unlike the dingo, there 

is no bounty on the fox but the latter is nevertheless sought after by 

shooters for its valuable skin.

Perhaps the greatest factor limiting the distribution of the fox in 

eastern New South Wales tand most eastern coastal districts of the mainland) 

is the occurrence of the "dog tick" or "scrub tick", Ixodes holocyalus.

Several authors have made comments to this same effect (Le Souef.- 1923; 

Troughton, 1938; Rolls, 1969), claiming that indigenous mammals have developed 

an immunity to these ticks, which are fatal to canines and somewhat less 

harmful to cats. I. holocyalus rarely ranges more than 15 km from the coast 

(Roberts, 1970) , but in southern Queensland and northern New South Wales it 

extends somewhat further inland as far as the valleys leading into the 

Dividing Range (Seddon, 1951). It has been found at Woodenbong and Bonalbo, 

west of the Richmond Range. There is no available information detailing 

the relative susceptibilities of dingoes and foxes to the tick, but Seddon 

claims that small dogs, and those with long hair appear to be most susceptible 

and suffer severely. A. rufesaens is among the many recorded hosts of 

I. holocyalus (Roberts, 1970).

7.3.2 Status in study areas

Only one fox was seen at Wallaby Creek during the period of this study 

and their scats were infrequently found. They have never been common in 

the area (J. Hayes, pers. comm.). During the spring of 1979 Mr. E. Hayes 

discovered a fox den along the banks of Wallaby Creek,,approximately 3 km
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from the marked A. rufesaens population. Outside of the den were the fur 

and skeletal remains of five T. vulpeoula, three A. rufesaens, and a juvenile 

P. tridaatylus.

Foxes used to be moderately common on Cheviot Hills prior to aerial 

baiting but they are now infrequently seen (R. Ramsay, pers. aomm.). Rabbits 

were once numerous in the Drake area during the early 1950’s but apparently 

never again assumed significant proportions, following the early outbreaks 

of Myxomatosis. Hares appear to slightly outnumber rabbits on Cheviot Hills 

today, although they are only occasionally seen. Only two foxes were seen 

during the study period, both of which were near shot carcases of M. giganteus

7.4 Impact of predation

"It is easily demonstrated that within a given taxon there exists an 

inverse relationship between the size of a prey species and the number of 

predator species capable of preying upon it" (Heinsohn, 1968). The simple 

relationship described here is of course stated without regard to the 

behavioural significance of both the predator and prey lifestyles. In 

analysing the impacts of predation by certain predator groups it is necessary 

to gather information on diets of each group and to weigh this information 

against the potential of given predator/prey encounters occurring under field 

conditions. For example, "through nocturnal activity, secretive behaviour, 

and the utilization of only dense stands of vegetation, hawks, owls, the eagle, 

and the thylacine would seem to be eliminated as important predators of 

Potorous tridaatylus" (Heinsohn, 1968).

7.4.1 The dingo

I have been unable to locate any dingo scat analyses which report evidence 

of predation on A. rufesaens. Furthermore, no reports of direct observations
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have been uncovered in the available literature.

The predator scat analysis of this study indicated that dingo predation 

of P. tridaatylus may assume significant proportions in some areas (e.g. 

Wallaby Creek, 5% of scats). This compares with a study of the dingo diet 

undertaken near New England National Park, which reports P. tridaatylus 

remains occurring in 17 of 1,022 scats (Robertshaw, 1976). When averaged 

over the whole of this sample (combined for Petroi, Five Day Creek, and 

Briggs Creek) the percentage occurrence is 1.64%; however, the 1974 Petroi 

sample alone (n=147) has a percentage occurrence of P. tridaatylus reaching 

7.5%. The secretive nature of P. tridaatylus is expemplified by the absence 

of any positive sightings of the species at Petroi during many years of 

research there (Robertshaw, pers. aorm.). In another study of over 1,000 

dingo scats collected from within the Nadgee Nature Reserve, the percent 

occurrence of P. tridaatylus as a food item was less than 1% (P. Catling, 

in litt.) - P. tridaatylus however, was not really abundant within the 

Reserve and only occurred in small localised areas. From all of the above 

results, the dingo appears to be very capable of preying upon P. tridaatylus.

Although A. rufesaens is more strictly nocturnal than P. tridaatylus, 

it is less secretive, slightly larger, and occupies more open habitat than 

its counterpart. For these reasons A. rufesaens is potentially at least as 

vulnerable to predation by dingoes as P. tridaatylus.

The history of predator-prey relationships at Cheviot Hills is a most 

interesting one. A. rufescens was uncommonly seen prior to the advent of 

aerial baiting for dingoes with 1080 poison in 1968 (R. Ramsay, pers. comm.). 

Since then, numbers of all macropod species which occurred in the district 

have apparently increased dramatically, A. rufesaens included. Unfortunately 

the dingo factor is inseparable from the predation effects attributable to
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the fox, before and after baiting. The dog tick, I. holoayalus, is present 

in the Drake area and may be partly responsible for the higher incidence 

of dingoes compared to foxes.

It is quite probable that dingoes have always been a controlling factor 

of A. rufesaens populations, at Cheviot Hills and elsewhere. The dingo 

usually preys upon the commonest game available and high predator/prey ratios 

place added stress upon all other animal groups present. The dramatic lowering 

of predator numbers brought about by aerial baiting in some areas has 

undoubtedly benefited the short term survival chances of herbivores. and has 

been responsible for the build up in macropoql.numbers at Cheviot Hills. The 

ability of A. rufesaens to survive at Wallaby Creek under relatively higher 

dingo densities is a reflection on the suitability of available habitat.

It may be that the Cheviot Hills population is occupying overgrazed and normally 

unsuitable habitat, and that A. rufesaens can exist under such conditions 

when predation pressures are artificially controlled.

7.4.2 The fox

"The effect, if any, of the fox on native wildlife is one of the great 

enigmas of wildlife conservation in Australia" (Calaby, 1971). There are 

nevertheless numerous accusations which have been made against the fox, 

particularly in relation to the Pctoroinae (Le Souef, 1923; Chisholm, 1925; 

Finlayson, 1958; Guiler, 1958; Marlow, 1958; Troughton, 1966; Rolls 1969).

The spread of the fox across the Australian mainland coincides strongly 

with the disappearance of rat-kangaroos from many districts, and from within 

many habitats. It is difficult, however, to isolate the predation factor 

from the accumulated effects of pastoralism and the spread of hares and 

rabbits. Hares were already well distributed over much of New South Wales,
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and were exhibiting roughly similar population fluctuations to rat-kangaroos, 

when rabbits first made their impact (N.B. - the term "rat-kangaroo" in 

Figure 7.1 probably refers mainly to A. rufesaens but may also include 

P. tridaatylus and Bettongia spp.). With reference to the Armidale data, 

rat-kangaroos Cand hares) were already falling in status before fox numbers 

had reached significant proportions. Rabbits (no bounty) were first noticed 

in Armidale in about 1902 and assumed pest status after 1909, when fox numbers 

began to rise. Rat-kangaroo numbers had already crashed before foxes became 

well established.

‘ The total elimination of rat-kangaroos by the 1920's from most districts 

on the Tablelands and Western Slopes is probably attributable to the combined 

effects of the fox and rabbit. Jarman and Johnson (1977) claim that "it 

could quite possibly be an example of a predator, sustained by a more numerous 

prey species, being able to eliminate a less numberous but more easily caught 

species". Foxes still thrived on rabbits following the decline of rat-kangaroos, 

and therefore thwarted any possibility of a resurgence in the small marsupial 

element.

The fox is undoubtedly an important predator of A. rufesaens. Its size 

and renowned cunningness make it an efficient hunter of small and medium 

sized animals, and its keen sense.of smell probably enables it to detect rat- 

kangaroo refuge areas, and particularly A. rufesaens nest sites. Evidence 

of A. rufesaens predation by foxes was found outside a den at Wallaby Creek 

(see section 7.3.2). Kaufmann (1974) relates having seen a fox carrying a 

rufous rat-kangaroo in its jaws at his study site near Bonalbo. He saw foxes 

on only four occasions during his thirteen months of fieldwork which included 

only daytime observations. A further incident was related to me by Mr. R.

Butler (N.S.W. For. Comm.) who once saw a fox dragging a rufous rat-kangaroo
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from out of a log, during daylight hours. An old resident of the Manilla 

district, near Tamworth, blamed the fox for the decline of the rufous rat- 

kangaroo. He claimed to have found "dozens of them" that had been killed but 

not eaten by foxes. The tails and ears had apparently been chewed, and the 

males had had their testicles removed (Wheeler, 1978).

The absence of foxes (and dingoes) from Tasmania and some small island 

reserves adds weight to the predator-prey argument. Good populations of 

P. tridaatylus and B. gaimardi still exist over much of Tasmania. On the 

other hand, Sampson (1971) refutes the claim made by Wood Jones (1924) that 

the fox was mainly responsible for the decline of B. peniaillata on the 

mainland. He claims the foxes in the Pingelly district of Western Australia 

have not apparently depleted the stocks of B. peniaillata in the reserves. 

However, more recent observations indicate that fox numbers in the southwest 

of Western Australia have increased markedly since 1970, and that B. peniaillata 

was suffering considerable predation from foxes (King et al. , 1980).

Seebeck (1978) believes that foxes do not appear to be a controlling 

influence on P. tridaatylus in the Otways region of southern Victoria, claiming 

that alteration of habitat is the main factor causing a decline in the status 

of the species in other parts of the State (Seebeck, 1981).

Heinsohn (1968) argues that the effects of fox predation outweigh habitat 

changes in causing the decline of P. tridaatylus in New South Wales. His 

argument is based on observations by Marlow (1958), stating that the greatest 

decline in macropods in N.S.W. has been among the smaller forms. This decline, 

he claims, is independent of reproductive rate as the larger species have■ 

lower reproductive potentials. The area near Megan which was searched for 

P. tridaatylus as part of this study is perhaps supportive of this argument.
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Johnson (1977) reports that the species was "reasonably common" there during 

the mid 1970's, having trapped four individuals in twenty trap-nights. The 

habitat remained apparently unaltered prior to my visit in 1980 although 

significant increases in the numbers of foxes had been observed (T. Christ

ensen, pers. aomm.). Fifty trap-nights and ten hours of spotlighting failed 

to detect potoroos.

Fox predation and habitat changes must not be considered as separate 

arguments in explaining the declining status of the Potoroinae. The recent 

increase in fox numbers in the southwest of Western Australia exemplifies 

this point in that B. peniaillata has disappeared from some habitats but has 

been able to survive in others nearby. The species is dependent on dense 

cover where it is able to outwit pursuers, but in open understoreys it is no 

match for a fox or a dog (P. Christensen, 1980b).

The evidence suggesting a link between fox abundance and the status of

A. rufesaens and P. tridaatylus is strong, and can be gauged from both historical 

records and present predator-prey levels. The hunting behaviour of the fox 

and its ability to occupy all but the densest of habitats in northern New 

South Wales are undoubtedly implicated in the decline of the rat-kangaroo 

in many areas.

7.4.3 Feral cats and tiger cats

Feral cats (Felis aatus) and tiger cats (Dasyurus maaulatus) have been 

grouped in this discussion on the basis of their similar size. Neither species 

was commonly encountered during the survey period. D. maaulatus were seen 

twice at Cheviot Hills, but never at Wallaby Creek. The species is common 

in Gibraltar Range National Park, and also New England National Park. No feral 

cats were seen at Wallaby Creek and only one was recorded at Cheviot Hills.

Of only three others recorded during the survey, one was in A. rufesaens
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occupied habitat at Bungawalbin Nature Reserve, one was in P. tridaatylus 

habitat on the Carrai Tableland, and the third was seen near Byron Bay.

Both feral cats and D. maculatus may attain sizes of up to 8-10 kg, 

making them potential predators of P. tridaatylus and at least sub-adult

A. rufesaens. Dietary studies of these predators (Van Herk, 1980; Alexander, 

1980; L. Allen, pers. aotrn.) indicate that they have similar food habits, and 

may also take carrion. Christensen (1980a) considers the western native- 

cat D. geoffroii to be a major predator of B. peniaillata in the southwest 

of Western Australia.

Domestic cats at Cheviot Hills often caught small mammals which were 

subsequently found lying about the homestead. No specimens of A. rufesaens 

were known to receive this fate during the study period, although a full" 

sized bandicoot, Perameles nasuta,was collected in this way. Marlow (1957) 

reports one incident of a juvenile A. rufesaens having been killed by a 

domestic cat. A. rufesaens carcases (size unknown) were known to be 

occasionally brought in by a domestic cat in the Baryulgil area (Rabbit 

Inspector, Grafton District, pers. comm.). Marshall (1966) tells of the 

introduction of the feral cat to St. Francis Island and the subsequent 

elimination of all rat-kangaroos (B. peniaillata).. there. At least one 

of the juvenile P. tridaatylus specimens collected from Wardell during this 

study was supposedly killed by a domestic cat, and Mr. A. Rose (N.S.W. Nat. 

Pks. and Wildl. Ser.) has record of a near-adult sized potoroo being brought 

in by a cat.

7.4.4 Birds of prey

Almost with relief, there is no exotic bird of pray element with which 

the Potoroinae have had to contend in'their struggle for survival. There 

are however, both diurnal and nocturnal bird species which are potentially
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predacious on this group.

The largest of the diurnal birds of prey is the wedge-tailed eagle 

{Aquila audax). The largely nocturnal and sometimes secretive behaviour 

of the rat-kangaroos would seemingly be a safeguard against attacks from 

the skies, particularly during daylight hours. Le Souef (1918) however, 

gives accounts of at least two instances of rat-kangaroos (species unknown) 

having been taken by eagles — "He also saw an eagle quickly descend and 

take a kangaroo-rat from its nest". Even the burrowing representative,

B. lesueurj  may somehow fall prey to the eagle as indicated by Glauert (1929), 

giving evidence of B. lesueur remains being found in a wedge-tailed eagle's 

nest on Dorre Island, Shark Bay.

Eagles were occasionally seen at Wallaby Creek and two old nests were 

found near the study area, below neither of which could be found any rat- 

kangaroo remains. Dr. P. Jarman [pers. oorrn.) discovered some A. rufesaens 

fur beneath the plucking perch of a wedge-tailed eagle, adjacent to the main 

study area. At Cheviot Hills, eagles were generally uncommon but became a 

frequent sight during April of 1980, when they were observed feeding on the 

carcases of M. giganteus. Eagles have not been known in the past to nest 

at Cheviot Hills (R. Ramsay, pers. aomm.).

A most interesting observation was made by Mr. Roderick Ramsay at about 

10 a.m. during one day in January, 1981. As he was riding his horse, he 

came across a small clearing where he saw two wedge-tailed eagles together 

on the ground. When disturbed, one flew off, followed by the other clutching 

a rufous rat-kangaroo in its talons. The prey was apparently in good 

condition. The question remains as to whether it was found in its present 

condition (the Bruxner Highway was about 5 km away), whether it was disturbed 

from its nest by cattle feeding in the area, or whether one of the eagles
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was able to locate the rat-kangaroo in its nest.

The powerful owl, Ninox strsnua, is the largest nocturnal bird of prey 

in this part of New South Wales. It has been reported to take greater gliders 

(Sohoinobates volans) and young brush-tailed possums (Frith, 1976 ), as well 

as bandicoots and rat-kangaroos (probably Potorous, Seebeck, 1981, f ro m  Le  

Soaef, 1907 ). The reluctance of pouch-evicted juvenile A. rufesaens to leave 

the shelter of cover may be partly a behavioural adaptation against this form 

of predation. Powerful owls were seen and heard at Wallaby Creek (C. Johnson, 

pers. comm.). Heinsohn (1968) regards the masked owl (Tyto novaehollandiae) 

to be a potential predator of P. tridaatylus, but discounts its hunting success 

as being significant due to the density of habitats occupied by potoroos in 

Tasmania.

7.4.5 Reptiles

Of the large reptiles, the lace monitor (.Varanus varius) was by far the 

most common species encountered, occurring in good numbers at both Wallaby 

Creek and Cheviot Hills. The sand monitor (7. gouldii), also represented in 

the area, was infrequently seen. Both are known to take small mammals 

(Cogger, 1975 ), and although they would be physically capable of killing 

juvenile Potoroinae, their hunting success in this regard has not been 

documented, and would probably be only small. Finlayson (1958) claimed that 

the perentie (V. giganteus), the largest Australian lizard, was a voracious 

creature, and attacked B. lesueur in its warrens, taking a considerable toll.

The carpet python (Morelia spilotes) , by virtue of its size and varied 

habitat occupancy, is a potential predator of both A. rufesaens and P. 

tradaatylus. The species was seen on about seven occasions during the study 

period, including sightings at both Wallaby Creek (2) and Cheviot Hills ( 1 ) .
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7.5 Summary

Under most conditions, foxes and dingoes are the only natural predators 

which are likely to have any serious effect upon the status and distributions 

of Potoroinae in New South Wales. Feral cats, tiger cats, birds of prey 

and reptiles, are of only minor significance, and probably take mainly 

juveniles.

The fox is less common than the dingo over most of those parts of 

northern New South Wales where A. rufesaens and P. tridaatylus are still 

known to occur. The converse is true for the adjacent Tablelands, from 

which the once common rat-kangaroos disappeared after the initial build up 

of rabbits and foxes prior to the 1920's. The distribution of the dog tick 

is probably a major factor limiting the paralysis-susceptible fox from 

assuming greater numbers in the habitats of the north-east slopes and low

lands .

On hunting success alone, the efficient fox is potentially a greater 

marauder of rat-kangaroos and small mammals than the more social and power

ful dingo. Dingoes are at least very capable of hunting potoroos, but 

usually feed mainly on the more common wallabies and kangaroos.

Artificial control of predator/prey ratios (e.g. aerial baiting with 

1080 poison) may improve the short and/or long term survival chances of 

Potoroinae, and other macropods. There is also evidence to suggest that 

it may result in atypical habitat utilization by A. rufesaens, under conditions 

of low predator stress.
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CHAPTER 8. 

LAND-USE EFFECTS

The construction of management guidelines aimed at species conser

vation is dependent upon a thorough assessment of the effects of different 

land-use management practices occurring throughout the past and present 

distribution and range of habitats occupied by a species.

8.1 Land Clearing

Destruction of the original habitat by clearfelling has been most 

intense on the rich basalt soils of the far northeast of the State. Here, 

the "Big Scrub" of the Lismore district, which once extended over 75,000 ha, 

is today represented by only 10 remnant patches of the original rainforest 

(e.g. Victoria Park Nature Reserve, Davis Scrub) totalling 300 ha. Such 

areas are too small and isolated to act as viable long-term conservation 

sites for species such as P. tridaatylus, even though Potorous has a high 

capacity for survival, even in very small pockets of bush (Seebeck, 1981).

Clearing has also been intensive, but less extensive, in the Ranges 

towards the far north and about the Dorrigo Plateau. Where clearing is 

fragmented in these moist habitats (and heath areas), it is probable that 

movement by P. tx^idaatylus may occur along narrow forested strips and road

side verges (Bennett, 19811, thus connecting different populations and 

adding to overall stability. Regeneration of cover in cleared moist 

habitats may be relatively rapid through the invasion of exotics such as 

lanatana (L. oamava) and crofton weed (Eupatorium adonophorum). P. tridaatylus 

has been observed in some areas of dense lantana. Heinsohn (1968) cites an 

example of dense heath developing into suitable Potorous habitat in less 

than 13 years after being completely cleared.
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Land-clearing has been most extensive on the Tablelands and over much 

of the country immediately inland of the Western Slopes. Here, A. ruf3 3aena 

and B. peniaillata were the main potoroine representatives prior to 

European occupation. The combined effects of pastoralism, together with 

the spread of rabbits and foxes, were too overwhelming for the small-medium 

sized marsupials as they had become deprived of adequately large and continuous 

wooded habitats where such pressures would be less intense. B. peniaillata 

has thus disappeared and A. rufesaens has its stronghold in the mosaic of 

forests and cleared valleys along the eastern slopes. A further example are 

the bandicoots which have disappeared from the inland districts but which 

survive in many denser coastal habitats.

Partial clearing of the land such as exists at Wallaby Creek and Cheviot 

Hills appears not to have unduly affected the status of A. rufesaens. Rather, 

from the range of areas where A. rufesaens was found during the study, it 

seems that the species is advantaged by the thinning of some forests and wood

lands, and by the complete clearing of small sections provided that the 

particular areas are part of a more extensive "sea" of wooded habitats. Small, 

isolated remnant patches of woodland are rarely used, unless connected by 

significantly large tracts of tussocky grass. Partial clearing promotes 

grass cover and also benefits the species by increasing the supply of plant 

foods.

8.2 Agriculture

The growth and development of agricultural pursuits throughout Australia 

have caused fluctuating and wide-ranging effects upon the status of different 

groups of native and introduced mammals. The small macropods reacted greatly 

to the pressures of early pastoralism, with the level of response being
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governed by the habits and habitat.requirements of particular species. Due 

to their small size, the Potoroinae were never considered to be of much 

economic value in terms of fur or meat, although they were sometimes used 

for human.consumption.

Gould said of the rufous rat-kangaroo: "As an article of food, few 

•animals are so valuable" (in Marshall, 1966), and John MacGillivray wrote:

"We had a jabiru for dinner a few days ago (skinned, of course), and it ate 

very well, but could not be compared to a kangaroo rat some days previously" 

(Iredale, 1937).

8.2.1 Crop production

Crop growing over the present range of A. rufesaens in New South Wales 

is minimal and no instances were encountered of animals utilizing such areas.

One potato crop at Clouds Creek was thoroughly searched for evidence of feeding 

by Aepyprymnus but no signs were found (one animal was seen'300 m  from the crop). 

Rat-kangaroos were supposedly notorious raiders of crops as the original 

imposition of bounties was based upon their alleged propensity for damaging 

vegetable patches. This led to frequent poisoning programs (Wood Jones, 1924; 

Chisholm, 1925; Finlayson, 1931), and even after rat-kangaroos had disappeared 

from the Tablelands, poisoning was still done in other parts of northern New 

South Wales. Baited corn was used at Wallaby Creek around 1930 to control 

the rat-kangaroos which were eating the roots of corn shoots (J. Hayes, pers. 

aomm.) . Calaby (1966) claims that A. rufesaens concentrated on lucerne patches 

in virtually the same area.

Any benefit derived by rat-kangaroos from the planting of crops is 

far outweighed by the extensive monocultures created by todays large-scale
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farming. The succession of land-clearing for wheat production in the lower 

rainfall districts of southern mainland Australia has forced the total 

elimination of vast areas of once suitable habitat of small macropods.

8.2.2 Grazing

Dairy-cattle-, beef-cattle- and sheep- grazing are the three main domestic 

grazing forms present in northern New South Wales. Each is characterized 

by different animal densities, grazing styles, and associated management 

practices over a diverse range of natural and altered habitats.

Sheep are virtually absent from all districts below the level of the 

Tablelands and are consequently not found in any areas occupied by

A. rufesaens. Much of the historical distribution of the Potoroinae overlapped 

with sheep-grazing areas and competition between native and introduced animals 

was undoubtedly high. Uiis competition would have reached critical levels 

during drought periods when land was already overstocked, causing denudation 

of ground cover and making the small nesting macropods highly susceptible to 

predation. Beef-cattle numbers were also on the increase and the surface 

nesting animals were further disadvantaged by the trampling effects of 

ungulates as the constant movement to and from watering places caused a 

multiplication of a disturbing factor (Finlayson, 1961). Competition for

food (except during droughts) was only minimal and the alteration of 

pasture composition by selective grazing may even have improved the food 

resources available to the rhizophagous rat-kangaroos. Even the burrowing

B. lesueur was apparently intolerant of pastoral occupation (Finlayson,

1958; Krefft, 1866).



FIGURE 8.1 Stylised curves of year-to-year changes in abundance
of sheep, rabbits and rat-kangaroos for Tamworth District 
between 1880 and 1920. The scale of abundance is different, 
and undefinable, for each species. (Adapted from Jarman and 
Johnson, 1977).
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The full impact of sheep and cattle grazing is complicated by the 

effects of introduced predators and lagomorphs. Jarman and Johnson (1977) 

argue that the eruption of rabbits, rather than stock numbers, coincides 

with the precipitate decline in rat-kangaroo scalp submissions (e.g. 1892- 

1913 for the Tamworth District, see Fig. 8.1) in most districts along the 

plateau and western slopes of the Great Dividing Range in New South Wales.

They claim that rabbits would have removed the ground cover required by 

rat-kangaroos at least as effectively as would sheep. Areas such as Cheviot 

Hills, where sheep have never been grazed but where rabbits were once numerous, 

are able to support A. rufesaens today because most of the framework of the 

natural habitat still remains and the species is able to co-exist with the 

present intensity of beef-cattle-grazing.

Beef-cattle are found throughout the entire range of A. rufesaens in 

northern New South Wales,,.and in the only cattle-free areas visited (National 

Parks), A. rufesaens was not detected. Overall grazing intensity in many 

areas was only light, even though cattle scattered throughout State Forests 

tended to concentrate along the more grassy gullies, also the preferred habitat 

of Aepyprymnus and other macropods. Grazing of the Forest area by cattle at 

Wallaby Creek has not noticeably altered the native composition of the ground 

cover, and thistles and flatweeds were rarely found. Forest grazing in most 

parts is not intensive enough to prevent regeneration of eucalypts. The use 

of fire (see section 8.4) for both timber and grazing interests in State Forests 

has had a more significant impact on altering grass composition than the 

direct effects of cattle-grazing.

The trend away from dairying towards beef production in recent decades 

has favoured both A. x*ufesaens and P. tridaatylus as farmers distribute cattle
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at lower densities over larger areas, avoiding the intensity of land-use 

and pasture improvement required for economic dairying. The dense shrubby 

habitats occupied by potoroos are a natural barrier to the grazing and 

trampling effects of cattle, and apart from some grassy gullies which may 

be used by both, there is very little competition between the two. Only 

in some areas around Wallaby Creek and near Old Bonalbo is A. rufesaens 

known to persist on some dairy properties, usually backing on to fairly 

steep timbered country.

Thus, beef-cattle-grazing is the main agricultural pursuit over the 

northeast of the State, and whereas A. rufesaens is not unduly affected by 

the present grazing regime, P. tridaatylus largely avoids contact with cattle 

through its dense vegetation requirements and its fate is dependent upon 

maintaining suitable tracts of habitat. Such are the present indications, 

but Frith (1973) guards against complacency in stating: "It is important 

to remember, though, that the sheep districts include those that have been 

settled longest and have had the added load imposed by rabbits. Perhaps 

similar-end points will be reached in cattle districts when they have been 

grazed for a long time".

8.3 Wood harvesting

North-eastern New South Wales is a very important timber producing area 

and it is imperative that Forestry Commission management activities are 

carefully assessed in relation to their implications for the status of 

Potoroinae and jDther native animals. Most emphasis is on hardwood production 

on a sustained yield basis and the momentum of rainforest logging is slowly 

decreasing. The amount of clearfelling that has taken place in the State 

Forests is relatively small and such areas have been re-planted with eucalypts 

and native and introduced pines.
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Clearfelled areas are generally unattractive to A. rufesaens at most 

stages following felling. Planted eucalypts (esp. E. grandis) form too 

dense a canopy to be of much value whereas P. tridaatylus may benefit 

depending upon the firing frequency of the understorey. Pine plantations 

are of little long-term value to the species. Hoop pine, Araucaria cunning-: 

hammii, is planted in cleared rainforest sections in the Beaury State Forest 

near Wallaby Creek and at Acacia Plateau. Although it is of only limited 

extent, it has led to a decrease in the numbers of animals in these areas 

(Calaby, 1966), and the potoroo is predictably one of these.- The homogenously 

open understoreys of mature pine plantations in the drier habitats are 

probably equally unattractive to A. rufesaens. The most extensive pine area 

is in the Whiporie-Banyabba State Forests section between Grafton and Casino, 

and within 12 km of the Bungawalbin Nature Reserve. There are at least five 

other State Forests in the northeast where pines are commercially grown, 

and one of these, Clouds Creek State Forest, has been the site of previous 

wildlife studies. A. rufesaens and P. tridaatylus are both uncommon in the 

Clouds Creek area and neither Barnett et al. (1976) nor McKenzie (1976) 

obtained sufficient numbers of sightings to compare habitat use between exotic 

pine plantations and native forests. During this study, one rufous rat- 

kangaroo was seen crossing the main Armidale-Grafton road, from the edge of 

a 10-year old stand of Pinus t&eda. Further searching in the area failed to 

elaborate on the usage by A. rufesaens. The anderstorey was devoid of any 

grass cover and consisted of a thick mat of pine needles which could have 

offered shelter and material for nesting.

Selective logging in hardwood areas generally creates little more than 

temporary and local disturbance, slightly altering the level of habitat 

suitability for different animal groups. In the northeast, blackbutt
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[E. pilularis) and spotted gum {E. ma.oula.ta) are considered to be species 

of outstanding economic importance (Baur, 1965), and Sydney blue gum {E. saligna) 

and tallowood (E. nriaroaorys) are also well sought after. In most of the 

forest areas where A. rufesaens was found, there had been selective logging 

of E. maaulata and other dry species. Logging intensity is generally too 

low to allow for much invasion of exotic grasses and weeds but native grasses 

are favoured and benefit several of the macropod forms, including A. rufesaens. 

The State Forest section forming part of the main study area at Wallaby Creek 

was last selectively logged in 1967-8 (D. Binns, pers. comm.) and 4“. rufesaens 

tends to use the more open canopied parts (esp. for nesting) where tussock 

grass is abundant. Low-intensity and low-output logging was being done at 

Cheviot Hills throughout the study period as eucalypts were felled for rail

way sleepers.

The invasion of weeds, and especially of lantana (L. camara), is of 

concern throughout the northeast. This weed is particularly prevalent in 

the moist hardwood sites, but is also common in some drier and wetter habitats, 

following roads and snig-tracks. In some closed-canopy rainforests which 

have been disturbed, lantana adds to the shrub layer which is favoured by the 

improved light conditions, and although potoroos have been seen utilizing 

such areas (e.g. Carrai State Forest), the overall extent of their value is 

difficult to assess. Certainly A. rufesaens does not benefit from the growth 

of lantana.

8.4 National Parks and Reserves

There are 12 National Parks represented within the north-eastern survey 

area, covering 2.0% of the total land area. • This compares with approximately 

25% of the area dedicated as State Forest. Banyabba is by far the largest
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of the Nature Reserves but most of the others are relatively small, partic

ularly those towards the far east (e.g. Victoria Park, Uralba, Ballina, ~ ~  

Bungawalbin).

In keeping with the N.S.W. N.P.W.S. policies on Nature Reserves, 

recreational use of these areas is minimal, with the possible exception of 

Victoria Park. Bungawalbin Nature Reserve and its surrounds remains an 

important refuge of A. rufesaens and is advantaged by its relative isolation 

from main roads and high-intensity land-use.

Most of the National Parks in the area have the security of being 

situated adjacent to buffer areas of low-intensity land-use (often State 

Forest). The pressures related to recreational demands are presently only 

small and management plans have often restricted visitor use to relatively 

small portions of some Parks, leaving other sections as wilderness areas.

8.5 Fire

"There can be no subject in Australian conservation on which there are more 

opinions but fewer hard data than the role of fire" (Frith, 1973). It is an 

effective and low-cost management tool which can be utilized for destroying 

or altering existing habitat structure and floristics, but is also responsible 

for much of the evolutionary development and regeneration seen in the 

indigenous flora.

Long before European settlement, the Aborigines were well versed in the 

use of fire as a hunting tool. Areas were burnt to flush out the wildlife, 

and although some animals may have been killed by spears as they fled the heat, 

or burnt to death, the main intention of the firing was to promote new grass 

grow th and induce the grazing species to concentrate and feed on the lush 

food supply, where they could be more easily hunted. Scientific interpretation 

grew to a belief that the high frequency, low intensity burning by Aborigines
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over the past 40,000 years resulted in widespread habitat alteration, 

causing significant changes in animal status and distribution. More 

recently though, suggestions have been made that the extent and effects of 

the "firestick farming" model have been greatly exaggerated and that in fact 

there was very little difference betwen the Aboriginal fire regime and the 

natural fire regime in Australia (D. Horton, 1981).

The importance of fire as a management tool in the conservation of 

potoroine populations cannot be under-estimated. The general requirements 

of most of the Potoroinae for dense ground cover, together with a high level 

of home range fidelity, make them potentially susceptible to the effects of 

unnatural fire regimes. Christensen (1980a) has done a comprehensive study 

of the biology of B. peniaillata in relation to fire, concluding that the 

species exhibits a marked degree of "fire dependence" for food and cover.

No comparable studies have been done for any of the other rat-kangaroos, 

but the available knowledge on habitat use, together with a number of casual 

observations, allows for the development of some crude management guidelines.

The ability of fauna to survive the heat effects of fire is dependent 

upon the intensity and duration of a particular burn. Surprisingly good 

numbers of the medium-sized mammals, including Isoodort and Potoroua were 

found to have survived the fierce fires around Hobart in 1967 (Helmsley,

1967). Bandicoots did not do so well in the Nadgee fire, whereas P. 

tvidaotylus probably survived better by occupying moister habitats (Newsome 

et al. , 1975). Within hours of one high-intensity wildlife passing through 

an area of forest in Victoria, potoroos were seen feeding, apparently having 

survived the fire by seeking refuge in rabbit burrows (Seebeck, 1981). 

Christensen (1980a) found that mortality of B. peniaillata during experimental 

burning was extremely low.
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Lack of cover during the first few weeks following fire imposes high 

predation pressures upon those animals surviving in their burnt-out home 

ranges. A. rufesaens is advantaged by its ability to construct well-hidden 

nests under conditions of minimal availability of nesting materials. P. 

tridaatylus would suffer most in coastal heath areas where burns are often 

hot and thorough, leaving very little effective cover. Plant growth following 

a fire is usually rapid, with heath species regenerating from seed and from 

underground rootstocks, rhizomes, or tubers. Repopulation of areas may 

quickly follow, as has been evinced for B. gaimardi (Kershaw, 1971) and 

P. txn-daatylus (Dwyer et al. , 1979) .

"The most adaptable to a fire regime would be those animals with a broad 

diet and flexibility to adjust according to availability of various food 

items" C C a t l i n g  and Newsome, in G i l l  et al. , 1 981 ). The food and feeding 

habits of the Potoroinae are undoubtedly among the most successful inherent 

survival strategies safeguarding them against the destructive effects of 

fire. The continued availability of fungi, roots, and some insects below 

ground following fire ensures most of the Potoroinae with a guarenteed 

and sustainable food supply. Guiler (1971) partly attributes to this factor 

the ability of potoroos to survive the 1967 Hobart fires when most other 

species perished. B. peniaillata fed primarily on hypogean fungi when 

maintaining itself in burnt-out sections of Christensen's (1980a) study area. 

He has also shown that the production of epigean fungi (also used by A. 

rufesaens) is stimulated by fire and that hypogean sporcarp production may 

also be influenced.

The frequency, intensity, and size of burns are all important components 

in the assessment of optimum fire management strategies. A particular fire 

regime which is incompatible with the interests of a species may act to reduce
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or eliminate that species from a particular area. For example, B. peniaillata 

has been found to be a fire specialist (Sampson, 1971), requiring a hot fire 

evey 7 years or so to promote germination of Casuarina3 Acacia, and 

Gastrolobium thickets for use as shelter. The western hare wallaby,Lagor- 

chestes hirsutus, apparently began its decline when the desert Aborigines 

left the area, as it was favoured by the tight mosaic of differing regenerative 

vegetation brought about by their burning (Catling and Newsome, in Gill et al. , 

1981). The effects of different fire regimes and their potential impact on 

the status of A. rufescens and P. tridaatylus are discussed in the following 

sections, relating fire and land-use to current knowledge of the species' 

ecologies.

8.5.1 Fire and pastoralism

Fire has been used as a pastoral management tool since the earliest days, 

It has been widely used throughout the native Australian grasslands, aimed 

at the promotion of new grass growth for domestic stock. In north-eastern 

New South Wales, it is only ever used on a small scale as areas of tall, 

native grasses are usually restricted to small clearings and narrow valleys. 

The larger and more open areas have mostly been sown with introduced grasses 

and the scattered clumps of native Poa and blady grass (I. aylindriaa) which 

remain are usually too dispersed to maintain a fire front, and are often left.

Burning usually takes place in the winter or early spring, and may only 

be done every few years. Fire intensity is low and burns are frequently 

patchy. Refuges of A. rufesaens andP. tridaatylus are destroyed but the 

impact on the species is only small as alternative nest sites are generally 

available close by. The loss of cover has little effect on the feeding 

activity of A. rufesaens but is a deterrent to P. tridaatylus. The short
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mat-like grass cover which occurs on clearings at Cheviot Hills is never 

burnt, although very slow burns of adjacent wooded sections did occur 

during the study period. These were patchy and largely fuelled by leaf 

litter. Dense patches of Poa tussock at Wallaby Creek occasionally came 

under fire during the study period.

8.5.2 Ft re and forestry

Fire is the most powerful tool available for use by forest managers, 

and has become incorporated into most forest management plans. Fuel- 

modification burning (or prescribed or control burning) is defined as 

"the planned application and confinement of fire to the vegetation of a pre

selected land area" (McArthur, 1969). It is extensively used throughout 

the sclerophyll forests of the northeast, acting to suppress the vegetation 

build-up in the lower forest strata and safeguard against high-intensity 

fires which are deleterious to the interests of maximising timber production.

Fuel-modification burning in the State Forests is significantly altering 

both the structure and floristics of the grass and shrub layers. It is generally 

agreed CFloyd, Catling and Newsome, in Gill et al. , 1981; McArthur, 1969; 

Christenesen, 1980a). that high frequency/low intensity burning tends to convert 

open forest with, a shrub understorey to open forest with a grassy understorey. 

Many shrub species require periodic hot burns to promote germination and are 

effectively being denied these opportunities. On the other hand, plants with 

either a short life cycle or underground rhizomes (e.g. bracken fern, blady 

grass) can persist and become advantaged.

Fire regimes in State Forests are also affected by grazing interests.

Stock owners may further increase the frequency of fires in some forested 

sections in attempts to maximize new grass growth. Cattle will eat blady
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grass only when it is in young shoot but frequent firing tends to eliminate 

the more useful forage plants (e.g. Themeda australis). This "vicious 

circle" effect has worked against the interests of forest stocking and 

has decreased the attractiveness of this form of grazing (Luke and McArthur, 

1978).

Depending upon the degree of grass cover which is already present,

A. rufesaens may be either advantaged or disadvantaged by continued frequent 

burning. Extremely dense patches of blady grass limit the availability of 

food plants and are little used by the species - for example, A. rufesaens 

was in very low densities in Girard State Forest and was not detected in 

equally dense grass cover in Washpool State Forest. On the other hand, the 

encouragement of unpalatable grass species in some other areas may provide 

useful refuge for A. rufesaens where this resource may otherwise be limiting. 

Unlike P. tridaatylus, A. rufesaens is advantaged by the reduction of the 

shrub component.

8.5.3 Fires and reserves

"More work is needed ... before ... fire should be contemplated as a 

tool for management of fauna in Australia" (Newsome et al., 1975). The use 

of fire in reserves (i.e. national parks, nature reserves) is the topic of 

much controversy and will remain so until we achieve a better understanding 

of the effects of fire on natural ecosystems. There is an urgent need for 

more research comparable with Christensen's (1980a) study of the biology of

B. peniaillata and the tammar wallaby, Maaropus eugenii, in relation to fire. 

Through the management of fire regimes in reserves, it is important that the 

detrimental effects of fire on wildlife populations are minimized. This 

should be based upon a full consideration of the range of animals using an 

area so that the balance of species can be maintained. Most importantly, the 

use of fire in reserves needs to be assessed in relation to the long-term 

objectives for a particular reserve.
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8.5.4 Case study: Bungawalbin Nature Reserve

The Bungawalbin Nature Reserve was first visited toy me in early March, 

1980, and 9 A. rufesaens were seen within and outside the Reserve in 7*1 hours 

of spotlighting over two consecutive nights. I was informed in June that a 

fire had occurred in the area during early April, burning out 200 ha (over 

one-third) of the Reserve (R. McKinney, in litt.). It was decided to re-survey 

the area in early August (four months after the fire) in an attempt to gauge 

any effects which the fire might have had on the status, distribution and 

feeding habits of A. rufesaens.

Vegetation growth in the burnt section during the four months after the 

fire had been small, and the originally dense blady grass and bracken was 

represented by scattered tufts of short green regrowth coming from the original 

rhizomes. Most of the ground was still bare and charred. An inspection 

of part of the burnt area showed no signs of A. rufesaens diggings, although 

faeces of M. giganteus and M. rufogriseus were quite common.

Spotlighting figures for August (11 animals seen in 10 hours) indicated 

that overall densities of A. rufesaens were similar to levels recorded before 

the fire, for the area as a whole. Almost 5 hours was spent in walking along 

the fire boundary in an attempt to compare relative usage of burnt versus 

unburnt areas. The results are presented in Table 8.1.

Table 8.1 Macropod sightings in burnt vs unburnt areas at
Bungawalbin Nature Reserve (4.75 hours spotlighting)

Unburnt Burnt

M. rufogriseus 2.2.1.3.1.2.1.2.2 (tot. 16) M. rufogriseus 2.1.1.2.1 (tot. 7)

M. giganteus 1.6.2.1.1.1 (tot. 12) M. giganteus 2

U. biaolor 2.1.1 (tot. 4) A. rufesaens 1.2 (Ad - s.ad pair)
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Visibility, especially when looking for rat-kangaroos, was much better 

for the burnt areas and it is dangerous to interpret too much from the data. 

Both M. rufogriseus and M. giganteus were more commonly seen in the unburnt 

sections, and W. biaolor made no use of the burnt area. A. rufesaens was 

observed feeding on the bulbous fleshy roots of the annual-growing 

Arthropodium milleflorum in the burnt habitat, but retreated to the dense 

unburnt cover when disturbed. Too few observations of A. rufesaens were made 

to warrant further comment, but the removal of cover probably caused some 

relocation of nesting sites as the fire front left virually no unburnt grassy 

patches.

fi.6 Summary

Beef-cattle-grazing is the main form of land-use in north-eastern 

N.S.W. and the present low-intensity grazing levels are generally compatible 

with the interests of A. rufesaens. The partial clearing of the woodlands 

and forests for cattle-grazing and timber production promotes grass cover and 

benefits the species by increasing the supply of some food plants. Although 

it frequently feeds in pasture areas, Aepypryrmus suffers from the intensive 

clearing of treed habitats over large areas as woodland tracts seem essential 

components to the normal home range. The close grazing exhibited by sheep, 

combined with the effects of  large rabbit numbers, particularly during 

droughts, has eliminated rat-kangaroos from sheep districts.

The controlled use of fire is essential to the management of rat- 

kangaroo populations. Potoroinae have a high capacity to survive the short

term effects of fire. However, it is the long-term implications of unnatural 

fire regimes which require most consideration due to changes caused in the 

favouring of some plant forms and the elimination of others, resulting in 

changes to habitat structure, and hence to habitat suitability.
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CHAPTER 9. 

MANAGEMENT CONSIDERATIONS

"The north-east corner of New South Wales was an area of diverse 

habitats and several kinds of land use developed. Although the original 

fauna disappeared in large areas the same animals remained elsewhere in the 

district where land use was less intense. Most of the original fauna has 

survived into an age in which it might be possible to conserve it"

(Frith, 1973).

9.1 The conservation status of A. rufesaens in northern 
New South Wales - a resume

During the early part of the nineteenth century, Aepyprymnus had a 

distribution extending from northern Queensland to northern Victoria, ranging 

over almost 60% of New South Wales and occupying virtually all woodland 

habitats. It no longer exists in the southern part of its former range and 

has become restricted to Queensland and north-eastern N.S.W. (an isolated ' 

population persists in the Barrington Tops area). The total occupied area 

in N.S.W. represents less than 2% of the State and takes in a narrow strip 

along the eastern slopes of the Divide, from the Queensland border to about 

Coffs Harbour.

Even within the present restricted range of the species, distribution is 

discontinuous and patchy. The upper and middle reaches of the Clarence water

shed support the best known populations, and local concentrations such as 

occur at Cheviot Hills and Wallaby Creek probably exist at other localities 

within this district. Disjunction between populations is partly caused by 

the dissected occurrence of moist and dry habitats, but even within some 

apparently suitable tracts of woodland the area may be unoccupied by A, rufesaens, 

or only a restricted portion may be utilized.
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Over much of the southern half of its present range, the species persists 

in scattered localities at relatively low densities. Land-use intensity within 

this sector is very low (mainly selective logging) and most detected popu

lations were contained within State Forests. The area thus provides an 

extensive and important habitat reservoir for Aepyprymnus. The greater 

concentrations of animals observed in some of the more northern areas are 

related to the pattern of_.land. clearing and to the use by <4, rufesaens of 

suitable pasture areas for feeding, and some nesting.

Considerable fluctuations in rat-kangaroo numbers are indicated in P.P. 

Board scalp return records for several N.S.W. districts around the turn of 

this century. In recent decades, however, <4. rufesaens has maintained a 

fairly steady hold within its present range. Population dynamics are being 

influenced at a very local level by different land-use management regimes 

incorporating various combinations of clearing, burning, grazing, and predator 

control strategies, etc. There has been a noticeable slow recession-of' 

areas occupied by A. rufesaens along the eastern lowlands and in the far 

northeast of the State during the last 20 or 30 years.

The habitat requirements, nocturnality and small size of A. rufesaens 

make observations difficult and spotlighting searches are frequently time- 

consuming. Evidence for occurrence of the species can be achieved through 

daytime searches for feeding pits, dung and nests. Some familiarisation 

with these methods is required, and once a good level of competence is 

achieved, rapid appraisals can be made of the presence or absence of animals 

in particular areas, and of the relative usage of some sections. Comparisons 

between areas which are separated by large amounts of time and/or space 

should be done with caution because of the washing effects of rain on 

diggings and dung, the seasonality of dung beetle activity, and seasonal 

patterns of habitat use in response to changing food supplies (e.g., the
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up-surge in woodland fungus production following good rains at Cheviot 

Hills). These factors can cause misleading interpretations to be made of 

the extent of some populations and of individual home range sizes.

State Forests and freehold land make up the bulk of areas supporting 

A. rufesaens. Representation of the species in National Parks and Nature 

Reserves is very small. It probably occurs only in some sections of the 

Gibraltar Range and Border Ranges National Parks, and has been recorded within 

about 5 km of Guy Fawkes River National Park (personal observation). In the 

lowlands, Aepyprymnus is known from one site on the edge of Yuraygir National 

Park (J. Davies, pers. aomm.) and from the Bungawalbin Nature Reserve which 

covers only about 500 ha.

9.2 Conservation guidelines related to the biology 
and ecological requirements of A. rufesaens

Management principles aimed at species' conservation require a thorough 

understanding of the biologies and ecological requirements of those species 

which are to be conserved. Such knowledge is fundamental to interpreting 

historical changes and events which have occurred in the past, allowing for 

a balanced assessment of the different factors at play, and providing a 

sound ecological basis upon which future management guidelines can be modelled.

Prior to the commencement of this study, Aepyprymnus was a relatively 

unknown biological quantity. The field and captive studies which were done 

brought to light valuable information concerning its habitat requirements, 

home range use, nesting behaviour, food preferences, reproduction and 

growth, susceptibility to predation and competition, and more. Much of
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this research still needs to be expanded in the future so that conservation 

of the genus may be more assured.

A. rufesaens normally requires a fairly open dry sclerophyll woodland 

habitat which is mostly devoid of shrubs but where patches of tall grass 

are available for refuge. The most common associated tree species within 

its present range in New South Wales is spotted gum (E. maaulata) with 

blady grass (J. aylindriaa) and Poa tussocks mostly supplying the structural 

requirements at ground level. Most feeding takes place in short grass/herb 

areas, and not in or under the dense tussocks. It is therefore important 

that some sections are grazed by other herbivores. Where A. rufesaens occurs, 

it is present at low densities in the less disturbed natural habitats, tending 

to be more populous and locally concentrated in selected areas where some 

land clearing and pasture improvement has taken place within or adjacent to 

extensive timbered areas. Under conditions of low predator stress, the 

species may possibly be able to persist with almost no ground cover (e.g. 

Cheviot Hills), and the major short-term effects of extensive burning would 

be to increase its susceptibility to predation. The widespread use of high- 

frequency fuel-modification burning is altering the structure and composition 

of the grass layer, and the consequences of such fire regimes conflict with 

the long term interests of A. rufescens by favouring a uniformly dense cover 

of blady grass, hence limiting the availability of food resources.

A. rufescens occupies a home range (in the order of about 20 ha), over

lapping those of other conspecifics in the same area. The centre of activity 

within a home range is seasonally variable and partly related to food 

availability. All home ranges include a woodland component but open pasture - 

areas are commonly used for feeding and nesting.
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The species is completely nocturnal and spends the daylight hours hidden 

in a well-constructed nest, usually in a patch of tussocky grass or under a 

fallen log. It utilizes a wide variety of nesting materials, preferring 

Poa grass when it is available. Its resourcefulness in this regard is 

important to its survival as each individual requires a high density of 

potential nest sites to provide alternative refuges.

Roots, fungi, invertebrates, grass leaves and seeds, flower buds, fruit 

and gum exudate are all food items taken by A. rufesaens. Its catholic diet 

and large intake of tuberous roots and hypogean fungi allows the species to 

maintain a sustainable nutrient intake during droughts and after fires. The 

apparent palatability and ready perennial availability of some exotic weeds 

as root foods has concentrated feeding activities in and around some pasture 

areas. The lower densities of A. rufesaens observed within extensive wooded 

tracts may reflect limited food availability, and it is unlikely that localised 

densities of A. rufesaens such as at Cheviot Hills and Wallaby Creek could be 

supported in similar sized areas of native habitat. Conservation in most 

parks and reserves must therefore be geared towards maintaining the species 

at low densities over relatively large areas.

Reproduction is virtually continuous throughout adult life and young are 

born in all months. Adult females are potentially capable of producing up to 

3.1 young per year, with females and males attaining sexual maturity at ages 

of approximately 6 months and 9 months respectively. Thus, the ability to 

repopulate is high but the failure of the species to exhibit plagues and/or 

crashes during recent decades indicates that existing populations are being 

constrained by limiting factors (i.e. food, refuge, predation...).

One of these factors, predation, is believed to have had a significant 

role in the initial decline of A. rufesaens and is probably responsible for
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the absence of rat-kangaroos from otherwise suitable areas. The main offender 

is the European fox, and although the early impact of the fox is complicated 

by the impacts of rabbits and hares, its efficiency as a hunter is well known. 

It is uncommon wherever A. rufesaens persists and should be controlled in 

conservation areas. There is some evidence to suggest that aerial baiting 

for dingoes (and foxes) improves the survival ability of Aepyprymnus, 

possibly even to the extent where normally unsuitable habitats are occupied 

(e.g. Cheviot Hills).

Rabbit and hare numbers are showing signs of increasing in some areas 

occupied by A. rufesaens. It is important that such build-ups are safe

guarded against so that the native species do not suffer from the effects of 

increased predator densities (A. rufesaens may be relatively more susceptible 

to fox and dingo predation than either of the lagomorphs). Also, competition 

for food with rabbits and hares can occur during drought periods, and hares 

may displace rat-kangaroos from refuge sites.

Low-intensity beef-cattle-grazing on semi-cleared freehold properties 

is the main form of land use over the present range of A. rufesaens in New 

South Wales. The species co-exists satisfactorily with this regime and is 

benefited by the clearing of small areas which acts to improve refuge and/ 

of food availability. The thinning of forests by selective logging is also 

beneficial throughthe promotion of grassy habitats at the expense of the 

shrub component. Intensive use of agricultural land such as is seen with 

dairying and crop production goes against the interests of the species.

9.3 The need for an integrated approach

The proportion of land area under the control (national parks, nature 

reserves) and influence (wildlife refuges) of the National Parks and Wildlife 

Service in north-eastern New South Wales is relatively small. Furthermore,
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the representation of Potoroinae, particularly A. rufesaens, in these areas 

is also small and generally inadequate for long-term conservation of the 

species. On the other hand, a large fraction of the northeast is dedicated 

as State Forest and much of the remainder is privately owned and used for 

low-intensity agriculture. Such areas are important reservoirs for wildlife 

communities and support the bulk of all known populations of A. rufescens and 

P. tridaatylus. It is essential that conservation administrators assess the 

overall status of a particular species, formulate a conservation policy for 

that species, and act accordingly by stating long-term objectives for the 

fauna within individual reserves, while at the same time attempting to 

achieve some form of influence over the management of wildlife in other 

areas.

The ability of A. rufescens to benefit from some aspects of low-intensity 

agriculture and forestry improves the conservation potential of the species 

and removes the urgency for more adequate representation in reserves. 

Complacency in this regard can however be dangerous as the situation is 

never static. Changes are continually occurring at local and regional levels, 

altering habitat suitability and availability, changing balances between 

competitor groups, affecting predation levels, etc. Communication with 

landholders and with the Forestry Commission should be encouraged so that 

a basis exists whereby a co-operative approach towards the conservation 

of these species can be achieved.

The area within the catchment of the upper Clarence River, from the 

Queensland border in the north, south to at least the Drake-Tabulum area, 

and east to the Richmond Range, is of prime importance to the conservation 

of Aepyprymnus andPotovous in New South Wales. The proclamation of wildlife 

refuges should be strongly encouraged in this area as it supports a 

richness in macropod abundance and diversity rarely seen in other areas.
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Much of this sector is also dedicated as State Forest and potoroine 

populations commonly utilize forest/pasture boundaries, hence demanding 

that species management guidelines involve agreement between all parties 

concerned.

Attempted reintroductions of rat-kangaroos into new areas and 

improvements to the status of the species in existing reserves (especially 

small reserves such as Bungawalbin) will also require co-operation with 

those responsible for the management of adjacent land areas. Mutual 

consent regarding levels of clearing and burning, intensities of 

grazing and other land uses, and control of exotic pests and predators 

is essential. There is a complexity of factors governing the present 

distribution and status of A. rufesaens in northern New South Wales and 

conservation of the species is best achieved through an integrated approach 

of ensuring its survival in as many areas as possible.
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appendix i Radio tracking rat-kangaroos

Value. Because of their small size and cryptic behaviour, rat-kangaroos are 

difficult animals to track in the field using conventional spotlighting 

methods. The use of radio telemetry is a valuable technique and allows 

for continual monitoring of an animal's whereabouts without causing dis

turbance to its normal activity pattern.

Constraints. The Potoroinae have relatively short forearms which.are 

extensively used in digging for food. A radio transmitter attached to the 

neck of an animal needs to be sufficiently small so as not to cause discomfort 

and abrasion to the arms and neck. The weight of a transmitter should also 

be as small as possible in order that the animal's movement is not impaired.

The development of a radio-tracking program is very time-consuming and 

initially requires much experimenting, usually with several modifications 

being made before a workable system is achieved. Financial, technological 

and time constraints need to be carefully assessed in relation to the potential 

value of undertaking such a program.

Designs. Christensen (1980a) used a loop antenna incorporated into the collar 

when radio tracking B. peniaillata. A similar design was used by Dr. K.

Johnson (in litt.) for B. gaimardi, with collars needing to be 5-8 mm wide 

if injury to the neck was to be avoided. Catling and Newsome (in litt.) radio 

tracked a potoroo using a transmitter and collar attached to the neck of the 

animal, but with a loop aerial wound around inside the transmitter case.

The C.S.I.R.O. rabbit group have since developed a better system (P. Catling, 

in litt.) .

In this study, I attempted to adapt for A. rufesaens a transmitter design 

in use by Dr. E. van Beurden for tracking cane toads (Bufo marinus). The 

simple 9-component circuit was apparently capable of transmitting a 27 MHz
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signal able to be . detected at 300-400 m  using two PX-13 Mallory cells 

(tot. 2.7 volts) and a relatively sensitive receiver. Also, a whip aerial 

was used in the hope that time-consuming adjustments of aerials and capacitors 

could be avoided when attaching the transmitters to animals.

Difficulties were encountered in developing a suitable harness system, 

and also in producing a workable signal response. Yaril animals were tested 

with a thoracic harness constructed of seat-belt tape which was joined dorsally 

on the animal with the transmitter device, and the 20 cm whip aerial (of 

insulated stainless steel wire) was allowed to trail loosely down the back 

of the animal. The total weight of the harness plus transmitter was 47 g 

which is less than 2% of the body weight of an average adult A. rufesaens.

The harness remained on one animal for 3-4 days but was later removed because 

one section had been chewed through. I was also unable to achieve adequate 

reception with the range of receivers tested. Rather than spend more time 

in developing the program, it was decided to abandon the attempt.

It is suggested that a suitable harness system for radio tracking rat- 

kangaroos may be difficult to achieve and that future studies, particularly 

of A. rufesaens, should pursue those collar designs already used for other 

Potoroinae.
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APPENDIX 2

Following is a list of those localities where intensive searches 

were undertaken during the survey period, together with survey dates, 

dominant land use (including cattle grazing intensities), status of Potoroinae, 

and abundance ratings for other macropods, peramelids, lagomorphs, and pred

ators seen in each area. Area codes are illustrated in Figure 3.1.

Abundance ratings:

C = common; ave. > 3 sightings/day 

M = moderately common; ave. 1-2 sightings/day 

U = uncommon; ave. < 1 sighting/day

P = present, but status uncertain (insufficient sample period)

N.B. An average of about 3 hours spotlighting was done each day.

For predators, abundance ratings are mostly given by the 

total number of animals seen.

1. Manilla, 23-27/7/79

- semi-cleared beef-cattle-grazing property

- rat-kangaroos reported by owners, but no evidence found

- M. giganteus - C, M. robustus - C, W. bicolor - U

- rabbit - M

- fox - 3

2. Wallaby Creek, 9 trips between 6/8/79 and 28/1/81

- light beef-cattle-grazing in State Forest, and moderate to 

high intensities in pasture areas

- A. rufesaens - C, P. tridaatylus - U

- M. rufogriseus - c, M. giganteus - c, M. parryi - 0, 

M. dorsalis - u, T. thetis - u.

- bandicoots (mostly J. maorourus) - C

- rabbit - 0, hare - U

- fox - 1, dingo - 6 (but often heard)
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Cheviot Hills area, 11 trips between 21/9/79 and 10/2/81

- part-cleared, moderate intensity beef-cattle-grazing

- A. rufesaens - c

- M rufogriseus - C, M. giganteus - C, M, robustus - M, 

M. parryi - M, W. biaolor - u, M. dorsalis - u

- bandicoots - U

- rabbit - U, hare - M

- fox - 2, dingo - 9, tiger cat - 2, feral cat - 1 

Ben Lomond, 11-12/10/79

- part-cleared woodland with moderate to high intensity sheep 

and beef-cattle-grazing

- A. rufescens last reported in 1966 CM, Trudgeon, in litt.) 

but no evidence of the species still persisting

- M. robustus - c, M. giganteus - c, W, biaolor - c

- rabbit - C _

- fox - 1

Gibraltar Range National Park, 12-16/10/79 and 31/1-3/2/81

- no grazing by cattle

- no evidence of A, rufescens inside Park boundary,but it was found

at the eastern base of the Range. P, tridactylus was neither trapped 

nor seen but persists in some parts (various reports!, and a road- 

kill was collected in December, 1980 CN.P.W.S. staff, pers, comm,I.

- M. rufogriseus - C, M, parma - c, W. biaolor - M, Thylogale spp. - M

- bandicoots - U (but diggings common)

- tiger cat - 3, feral cat - 1
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Clouds Creek - Chaelundi State Forest group, 12-16/11/79, 5-6/3/80, 
24/8/80

- State Forest with very light beef-cattle-grazing

- A. rufesaens - U

- M. giganteus - M, M. rufogriseus - M, W. biaolor - M, Thylogale spp. M, 

M. parma - U

- bandicoots - U

- rabbit - only seen on cleared pasture near Chaelundi State Forest

- dingo - 1

Bald Rock National Park, 4-6/12/79

- no grazing by cattle

- no signs of Potoroinae

- M. giganteus - C, M. rufogriseus - C

- fox - 1

Bungawalbin Nature Reserve area, 3-5/3/80 and 4-6/8/80

- moderate to low beef-cattle-grazing inside and outside Reserve

- A. rufesaens - C (most sightings outside Reserve)

- M. giganteus - C, M. rufogriseus - C, W. biaolor - M

- rabbit - 4 (outside Reserve)

- fox - 1, feral cat - 1 

Megan area, 24-29/3/80

- largely ungrazed State Forest and relatively small areas of 

intensive dairy and beef production

- P. tridaatylus known from the area, but no sightings made

- T. thetis - C, W. biaolor - U

- bandicoots - U

- rabbit - C (common in clearings, uncommon in State Forests)

- fox - 3 (all in pasture)
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10. Styx River, 15-17/5/80

- State Forest, light beef-cattle-grazing

- P.. tridaatylus present (reports)., but no sightings made

- M. giganteus - C, M% robustus - M, M. rufogriseus - M, 

M. parryi - u, y, biaolor - M, T, thetis - M

- bandicoots - U

- rabbit - U, hare - U

- no predators seen, but dingo scats collected

11. Carrai' Tableland, 19-22/5/80 and 3-6/8/80

- very lightly grazed State Forest with minor clearings 

of moderate intensity beef-cattle-grazing

- P. tridaatylus - u

- T. thetis - c, T. stigmatioa - P, F. biaolor - u, M, giganteus - M, 

M. rufogriseus - U

- bandicoots - M  (both species seen)

- rabbit - U (woodland and clearing)

- dingo - 1, feral cat - 1

12. Richmond Range, north, 2-5/6/80

- State Forest, no evidence of cattle-grazing,

- P. tridaatylus has been reported CD. Binns, pers.oorm,\ but no 

evidence was found, A. rufesaens near Bonalbo,

- Thylogale spp. - c, M. dorsalis - u

- bandicoots - M

- rabbit - U
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13. Washpool State Forest, 1-5/7/80

- State Forest, no cattle-grazing

- no signs of Potoroinae detected

- Thylogale spp./M. parma - U, W. biaolor - U

- bandicoots - U (only I. maorourus seen)

- fox - 1

14. Byron Bay, 20-23/7/80

- part-cleared area of moderate-intensity beef-cattle-grazing

- P. tridaatylus reported in 1975 (M. Whicker, pers. aomm.) 

but trapping and spotlighting were unsuccessful

- bandicoots - P

- no macropods seen

- hare - U

- fox - 1, feral cat - 1

15. Wardell, 23-25/7/80

- patches of intensive pineapple and sugarcane production among 

areas of dense heath and scrub. No grazing

- 2 P. tridaatylus specimens from here (cat-kills?) but trapping 

and spotlighting were unsuccessful

- W. biaolor - U

- bandicoots - M

- house cats - 2

16. Dalmorton-Newton Boyd, 27-28/8/80

- State Forest, low-intensity beef-cattle-grazing

- A. rufesaens - P

- M. giganteus - C, M. rufogriseus - C
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17. Grange State Forest, 28-30/8/80

- low intensity beef-cattle grazing adjacent to pasture 

areas

- A. rufesaens - M

- M. giganteus - C, M. rufogriseus - C

- bandicoots - P

18. Halfway Creek, 30,31/8 and 1/9/80

- ungra2ed(?) State Forests and pasture areas of moderate- 

intensity beef-cattle grazing

- recent reports of A. rufesaens, but no evidence found

- M. giganteus - C, M. rufogriseus - C, W. biaolor - U

19. Richmond Range, middle, 27,28,31/10/80

- lightly-grazed State Forest

- A. rufesaens present on western base of Range

- M. rufogriseus - c, M. parryi - M , M. dorsalis - P

20. Ewingar State Forest area, 28-30/10/80

- moderate-intensity beef-cattle grazing adjacent to State 

Forest

- no evidence of Potoroinae

- M. rufogriseus - C, M. giganteus - C, Thylogale spp./M. parma - C, 

Petrogale peniaillata - C (localised), M. parryi - U, M. robustus 

- U

- bandicoots - M

- rabbit - M, hare - M

21. Richmond Range, south, 30,31/10/80

- semi-cleared, moderate intensity beef-cattle grazing •

- A. rufesaens - P

- M. giganteus - C, M. rufogriseus - C

- bandicoots - P
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22. Nimbin - Murwillumbah, 17-21/11/80

- several State Forests (largely ungrazed by cattle) and areas of 

intensive crop production (bananas, sugar cane) and moderate

to high intensity beef and dairy production

- no evidence of Potoroinae

- Thylogale spp. - M

- bandicoots - U

- feral cat - 1

23. Boonoo State Forest, 9-10/12/80

- State Forest, ungrazed (?1 by cattle

- no signs of Potoroinae

- M. giganteus - c, M. rufogriseus - M, W, biaolor - M

24. Billyrimba, 11-12/12/80

- low intensity beef-cattle-grazing of forested areas

- no signs of Potoroinae, although A. rufesaens has been reported 

from there (A. Butler, pers. aomm,)

- M. rufogriseus - C, M. giganteus - C

- bandicoots - P

- dingo - 3 (adult and 2 juveniles)
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APPENDIX 3 Weights and measures of A. rufesaens handled 
during the study.

T
a
g

S
e
x

W
e
i
g
h
t

(g
m)

C
r
u
s

(m
m)

P
e
s

(m
m)

T
a
i
l

v
e
n
t
r
a
l
 
(i
ra
r

T
a
i
l

bu
tt
 

(m
m)

F
o
r
e
a
r
m
 

L
e
n
g
t
h
(
m
m
)

F
o
r
e
a
r
m
 

Gi
rt
h 

(m
m)

P
o
u
c
h
 

yo
un
g 

a
g
e
 

(
d
a
y
s
)

693** M 3050 155 136 386 111
791 M 3010 175 134 352 107 _ _

789 M 2840 160 140 332 90 - —

688 M 2740 170 143 389 98 65 70
685 M 2660 155 133 355 98 62 71 _

787 M 2560 164 137 368 90 90 _ —

684 M 2540 155 134 352 108 70 75 _

692** M 2530 150 134 357 102 - - _

690** M 2185 145 138 311 85 60 69 _

- M 2100 - 132 323 75 59 61 _

100** M 1490 133 132 300 84 _ _

- M 1450"" 134 132 281 72 51 50
- M 542 109 116 207 52 38 47 _

- M - 154 140 305 85 60 65 _

779 M - 153 130 332 91 - - _

776 M - 150 140 360 100 _ _

784 M - 120 134 292 75 -  . . - -

- M - 67 72 110 - 26
689 F 2790 164 134 371 100 67 70 106
686 F 2780* 161 142 330 83 _ - 28
788 F 2720* 165 137 337 95 - 101
794 F 2710* 162 136 365 100 _ 5
799' F 2650* 165 133 365 95 - 29

- F 2650* 154 127 332 - 60 65 5
786 F 2640 158 135 362 84 _ - 109
- F 2400 162 138 350 86 66 61 _

790 F 2380 153 136 342 88 _ _

548** F 2370* 143 134 346 85 7
792 F 2190* 151 131 320 88 - - 5
795 F 1910 146 129 328 90 - - _

800 F 1180 132 133 273 60 - - _
_ * * F 805 121 120 222 88 - - _

- F 240 98 107 203 - - _ _

777 F - 160 130 355 104 - - 88
- F - 159 129 384 100 62 70 71

785 F - 152 135 350 90 - - 28
783 F - 148 135 318 100 - -

778 F - 143 130 310 91 - - 8
782 F - 135 129 330 105 - - 15
780 F - 120 126 255 60 - - -

* Includes weight of pouch young

** Reared in captivity.
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APPENDIX 4 . Results of plot sampling (ref. 3.4.2).

K e y

Column 1: 1 = Wallaby Creek, 2 = Cheviot Hills.

,, 2 . l ,3,5,8=Pasture , 2,4,7=Woodland, 9,10,ll=0ther'

WD = Distance to Woodland (metres)

TC = Tree Canopy (%)

SC = Shrub'Cover (%)

TU = Tussock Cover (%)

L = Log Suitability Index (0-5)

S = Slope (degrees)

1
D = Total number of Diggings 

■FS = Digs with Flatweed remains

TS = Digs with Thistle remains

- i
OS = Unknown or other food remains

FA = Flatweeds Available

TA = Thistles Available

F2 = Corrected Flatweed Availability Index

T2 = " Thistle " "

Dn = Dung found

N = Nests found

X = No. of A. rufescens seen in plot during survey period
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