
CHAPTER 1. 

INTRODUCTION

"The environmental changes brought about by white settlement and 

the introduction of alien competitors and predators have affected the 

small kangaroos much more seriously than the large ones. The conservation 

and rehabilitation, if possible, of the small species present an urgent 

problem. Surveys are needed to determine more accurately the status and 

distribution of most species, and even to find some of them. Research 

into the ecology and habitat requirements of virtually all small species 

has barely begun".

(Calaby, J.H., in "The current status of Australian Macropodidae",

Aust. Zool: 16(1), 1971, p.26).

1.1 Background and objectives

The rat-kangaroos, or Potoroinae, are a sub-family of the Macropodidae, 

incorporating many of the smallest kangaroo species. Of the twelve species 

and sub-species which were known to exist 200 years ago, three are now extinct, 

four are rare, and the remaining five enjoy a temporarily secure existence.

New South Wales maintains known populations of only two of its original 

five species (see Table 1.1) . The three bettongs (Bettongia peniaillata,

B. gaimardi, B. lesueur) have not been positively recorded as living animals 

in N.S.W. for at least fifty years, although some unconfirmed reports have 

occurred over this period. The species which are known to exist in N.S.W. 

are the long-nosed potoroo (Potorous tridactylus), and the rufous rat- 

kangaroo (Aepyprytmus rufescens).



TABLE 1.1 Status of Potoroinae in Australia, and New 
South Wales

Scientific name Common name Status in 
Australia

Status in 
N.S.W.

Aepyprytmus rufescens Rufous Rat-kangaroo Secure Uncommon

Bettongia gaimardi gaimardi Gaimard’s Bettong Extinct Extinct

B. gaimardi cuniaulus Tasmanian Bettong Secure -

B. lesueur Burrowing Bettong Rare Extinct

S. penicillata penicillata Brush-tailed Bettong Rare Extinct

B. penicillata ogilbyi Brush-tailed Bettong Rare -

Calopryrmus campestris Desert Rat-kangaroo Extinct -

Hypsiprymnodan mosdhatus Musky Rat-kangaroo Secure -

Potorous longipes Large-footed Potoroo Rare -

P. platyops Broad-faced Potoroo Extinct -

P. tridaatylus apiaalis Tasmanian Potoroo Secure -

P. tridaatylus tridactylus Long-nosed Potoroo Uncommon Uncommon

Hie paucity of ecological knowledge regarding the Potoroinae is largely 

a reflection on the conservation status of most of its members. The require

ments of those species that are already extinct were never really understood. 

Of those which persist, most are rare or uncommon and research into their 

ecological requirements has been slow to progress due to difficulties in 

locating observable populations. Rat-kangaroos are also small and generally 

nocturnal, solitary and secretive, occupying shrubby and/or tall grassy 

habitats. There are hence several factors which make field studies of rat- 

kangaroos difficult and time-consuming. Guidelines for their conservation 

depend upon thorough understandings, of the distribution, status and 

requirements of each species, and hence there is a need for extensive field-— ' 

research.
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Prior to this study, no intensive field research of A. rufesaens had 

ever been done, with most accounts of the species arising from occasional 

observations. Aepyprytmus is today found only in New South Wales and 

Queensland, having disappeared from Victoria at the end of the last century.

It is considered common in Queensland (Johnson, 1980) but occupies a very 

restricted range in northern N.S.W. Its distribution and status have 

exhibited considerable fluctuations and overall reductions since European 

occupation, and its long-term survival depends upon an assessment of its 

ecological requirements and of the factors governing their supply. This 

can be achieved through a retrospective view of past and present conditions 

and trends in land-use, competition, predation, etc., and through directed 

field (and enclosure) research on the species.

Hiis study aims to determine the distribution of A. rufesaens in 

northern N.S.W., and in sampling the full range of habitats occupied by 

the species and gathering information on its biology, it is hoped that the 

conservation status of Aepyprymnus may be better understood. With "this 

knowledge, there is a sound basis upon which future management plans for 

the species can be more effectively implemented.

Much of the following information was obtained during my study of the 

distribution and status of-A. rufesaens and P. tridaatylus in northern N.S.W. 

(Schlager, 1981), which was a project funded by the N.S.W. National Parks 

and Wildlife Foundation.

1.2 Description of the Species A. rufesaens

The Potoroinae are taxonomically distinguished from the other macropods, 

the Macropodinae, by their dental characteristics - Potoroinae have canine 

teeth, elongated and grooved premolars, and a posteriorly decreasing molar 

gradient. ,
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Aepyprytmus is a monotypic genus of which the rufous rat-kangaroo,

A. vufesaens (Gray, 1837), is the representative. It is separated from the 

,other genera in having a complete bony palate which lacks the large vacuities 

seen in other Potoroinae. Commonly called the rufous rat-kangaroo; it was 

once widely known under the more general term of "kangaroo-rat”, a somewhat 

misleading expression (also used for Bettongia, ~Potovous3 Lagorahestes).

A. vufesaens is the largest and most robust of all the Potoroinae (see 

photps 1.1 and 1.2). Fully grown, it stands about 30 cm in height, which 

may be increased when adopting its very upright alarm stance. There are

c o n f l i c t i n g  r e p o r t s  of  s e x u a l  d i m o r p h i s m  in the l i t e r a t u r e  ( G ould 

1863; F i n l a y s o n ,  1931; J o h n s o n  & B r a d s h a w ,  1 9 77) b u t  m a l e s  and

f e m a l e s  in thi s  s t u d y  w e r e  o f  s i m i l a r  w e i g h t s ,  r a n g i n g  f r o m
i

.2.2 k g  to 3 .2 kg  in the a d u l t  c o n d i t i o n .

The muzzle is characteristically short, as are the arms which are 

equipped with long curved claws adapted for digging. The tail measures about 

36 cm, is gradually tapered, but gives no indication of its prehensile nature 

The pes shows little variability and averages 13 to 14 cm in size.

The pelage of A. vufesaens is most characteristic and unlike any of 

the other Potoroinae. There is no difference in the colouration between 

the sexes. The rufous or reddish-brown tipped underhairs of the head and 

body contrast against the silver-white banding of the stiff guard hairs, 

resulting in a characteristically grizzled effect. The tail is not strongly 

haired and the distal third is pale, and almost white in juveniles. The 

faint, hip stripe is also more apparent in the young, and merges with the 

white underside seen in all individuals. The rounded ears are covered with 

fine black hairs at the back. The rhinarium is hairy between the nostrils 

but naked elsewhere. A pale horn-coloured pigmentation occurs over the



Photo 1.1 A. rufesaens: sub-adult captive male.

Photo 1.2 A. rufesaens; adult female with reflective 
collar and ear tag.
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rhinarium, as well as on the pads of the feet, the palms of the hands, and 

all claws.

The rufous rat-kangaroo typically occupies lightly wooded habitats 

with a grassy understorey. It is nocturnal and solitary, spending the day

light hours sheltering in a nest which it constructs in a clump of tussock- 

grass or adjacent to a fallen log. A. rufesaens is largely rhizophagous but 

may take a variety of other food items, including fungi. It feeds by 

digging with its powerful arms and long claws. It has a hopping gait during 

which the back is arched and the tail is flaccid, and individuals are capable 

of moving at great speed.

1.3 The Survey Area

Prior to the commencement of this study it was necessary to define 

arbitrarily the limits of the survey area. Under the constraints of the 

project it was important that a maximum amount of information should be 

gained from the balancing of efforts directed towards distributional data 

and information on the ecologies and status of the species.

The survey area was chosen as that part of New South Wales to the east 

of longitude 151°E, and north of latitude 31°S. The western boundary extends 

from about Tamworth in the south, north to the Queensland border, passing 

through the town of Inverell. The southern boundary runs from the Tamworth 

area and meets the coast near Kempsey. The total land space covers over 

60,000 square kilometres. It includes much of the Tweed, Richmond, Clarence, 

and Macleay River Valleys on the eastern side of the Divide, and the upper 

reaches of the Namoi and Gwydir River Valleys to the west (see Fig. 1.1).

The area is a region of extreme ecological complexity, exhibiting 

considerable and overlapping variations in topography, geology and soil types, 

climate, vegetation, and consequent patterns of land use.
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FIGbRE 1.1 The survey area, showing place names used in text.
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1.3.1 Topography and physiography

The Great Dividing Range traverses the study area from north to 

south (see Fig. 1.2). The gently undulating plateau area comprises the 

New England Tableland, which averages over 1000 metres in altitude, but 

is dissected by deep gorges in some sections. The Dorrigo Plateau occupies 

the most easterly extension of the Divide and separates the Clarence and 

Macleay catchments. On the eastern side, the Tablelands are bounded by 

deep escarpments peaking at over 1500 metres above sea level and often 

rapidly falling away to merge with coastal lowlands. The North-West Slopes 

fall more gradually and direct runoff into the Gwydir and Namoi Rivers, which 

in turn feed the Murray-Darling system.

The McPherson and Tweed Ranges in the far north-east supply the Richmond- 

Tweed River system. The Richmond Range is a watershed dividing the tributaries 

of the Upper Clarence from those of the upper Richmond, as it stretches south 

from the Border Ranges almost to Grafton. The lowlands near the mouth of 

the Clarence are interrupted by the narrow Coast Range which parallels the 

coastline at a distance of about ten kilometres, extending south to Coffs 

Harbour.

1.3.2 Geology and soils

•There is a close connection between rock and soil types within the 

survey area. This is most noticeable with the basalt-derived soils, origin

ating from lava flows in the Mt. Warning area and other mountain vents in 

the north, as well as in the Dorrigo and Guyra-Glen Innes regions. The 

friable and initially highly fertile red loams or krasnozem soils occur in 

the higher rainfall areas of the Richmond-Tweed district, and on the Dorrigo 

Plateau. They are favoured for crop production and dairying. The chocolate 

soils dominate in the higher altitudes of the above areas, and southern
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sections of the New England Tablelands, where they are used for pasture 

and cereal crops. The black earths are also of basaltic origin and occupy 

lower rainfall areas such as the Inverell district, where they are valued 

for pasture and wheat production. ( M c G a r i t y , 1963),

The remaining 85 percent of the region contains soils developed on 

non-basic or acidic parent materials. The pattern of distribution is more 

complicated than for the basalt soils, but nevertheless supports the dual 

role of parent material and climate in soil determination. The parent materials 

include granite, sandstone, shale, and metamorphosed shale. Most of the soils 

are podzolics, having undergone the process of podzolisation (base depletion, 

surface accumulation of organic matter, illuviation of humus, iron or clay).

The soils developed on the granite belt of the Tablelands include grey- 

brown podzolics and solodized red-brown earths. The red-brown earths commonly 

support savanna woodland and savanna associations. The granites in the higher 

rainfall areas to the east of Armidale carry the more leached red and yellow 

podzolics, as well as deep red soils similar to deep red earths.

The bulk of the remainder of the region supports soils which have 

originated from underlying sediments. The areas below the eastern slopes of 

the Dividing Range are based on sandstones and shales of the Jurassic period 

which have produced complex associations of grey-brown, red, and yellow podzolics. 

The Richmond Range is largely sandstone and carries much sclerophyll woodland 

and moist forest. Paleozoic shales and slates dominate the non-igneous 

fractions of the top and slopes of the Divide. Here, red and yellow podzolic 

soils are most common.

Alluvial soils exist along the lower reaches of the main rivers. These 

soils are more fertile than the podzolised sands, gley podzols, and regosols
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which originate on the sandy alluvia of the coastal plain. In general, 

the podzolic soils of the region are low in plant nutrients, especially 

phosphate. They are unsuitable for intensive fanning and are principally 

used for beef cattle grazing.

1.3.3 Climate

The rainfall pattern is broadly typical of much of Australia in that 

the highest rainfall is along the coast, decreasing gradually inland. The 

effects of topographic relief are apparent (see Fig. 1.3), and high rainfall 

zones dominate the mountainous north-eastern corner and the Dorrigo Plateau, 

where average annual rainfall exceeds 1,500 mm and may reach 2,500 mm in 

some mountain microclimates. The Clarence valley and the eastern edge of 

the Tablelands receive slightly less than 1,000 mm annually. The western 

boundary of the plateau occupies the lowest rainfall zone with an average 

annual figure of 750 mm. Throughout the region the largest proportion of 

annual rainfall occurs in the summer-autumn period of December to April, 

and springs are relatively dry ( B a u r , 1962).

Temperatures show enormous variations throughout the wide range of 

topographies. Coastal lowland areas experience warm to hot summers and 

warm winters, and mean annual temperatures are about 7°C higher than those 

occurring on the New England Tablelands. The higher altitude Tablelands 

commonly experience hot conditions during summer months, but winters are 

cold and frosts are frequent and heavy. The Clarence valley has the 

greatest annual temperature range for the region, often recording the 

highest summer readings for the State, but having severe frosty nights in 

winter.
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FIGURE 1.3 Average annual rainfall (mm) isohyets for survey area.
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1.3.4 Vegetation

The previously discussed factors of topography, soil, and climate, 

together with land use, have combined to form a diverse and complex vegetation 

cover over northeastern New South Wales. Various classifications and maps 

describing the vegetation of this region are available, each at a different 

mapping scale, and each with a different emphasis. Descriptions of natural 

vegetation based on the structural classification of Specht (in Leeper, 1970) 

have been used in the Atlas of Australian Resources (1976), and elsewhere.

The mapping scales used, however are unsuitable for inclusion in this section.

They are too broad and do not account for the more recent effects of land use 

over much of the region.

Figure 1.4, describing forest types, has been adapted from a map compiled 

by the Forestry Commission of N.S.W. The categorization of forest types is 

arbitrarily based, and for the purposes of the Commission is determined largely 

on timber value of indicator species. There are obvious limitations in this 

classification, but it is a useful system in that it provides a workable 

basis on which more detailed habitat types can be grouped and discussed. 

Furthermore, the classification gives insight into Forestry Commission priorities, 

and hence also into the liability of different vegetation associations to 

past and future management programs.

With reference to figure 1.4, each of the forest types consists of a 

number of distinct and overlapping, structural and floristic vegetation groups, 

which are related through varyingly similar environmental requirements. They 

are described as follows:

(a) Rainforest. This is discontinuous in distribution, with most extensive 

areas in the McPherson Range, and also the Dorrigo Plateau. It has been
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FIGURE 1.4 Distribution of forest types in survey area.
(Information derived from N.S.W. Forestry Commission 
map, Catalogue No. Misc. F1199)
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eliminated from the Lismore district where it was known as the 'Big Scrub'.

It usually requires rainfall above 1,200 mm p.a. and occupies most krasnozem 

areas. Most commonly it is of the sub-tropical league in which booyong 

(Tarrietia spp.), carabeen (Sloanea spp.), coachwood {Ceratopetdlum apetalum), 

and sassafras (Doryphora sassafras) are prominent.

(b) Blackbutt. This type is largely coastal, extending to 700 m altitudes 

and requiring moderate rainfall. Blackbutt (Eucalyptus pitularis) is the 

principal hardwood species sawn in coastal N.S.W. The forest type is based 

on 20% or more of the indicator species occurring in a stand, and tallowood 

(2?. miaroaorys) , Sydney glue gum (E. saligna), and turpentine (Synoarpa 

glomulifera) are among the many associated species. Both wet and dry sclerophyll 

formations occur and frequent burning produces an open understorey of ferns

and grasses.

(c) Moist Coastal Eucalypt. Distributed along the eastern slopes of the 

Divide, it is usually adjacent to rainforest areas. It is typically a wet 

sclerophyll type with a small tree of shrubby understorey. Common tree types 

include grey gum (E. major), red mahogany (E. resinifera) , tallowood, Sydney 

blue gum, and brush box (Tristania conferta).

(d) Dry Coastal Eucalypt. This is most common in the Macleay River catch

ment and the upper Clarence Valley. It occupies poorer podzolic soils in 

areas receiving 1,000 to 1,250 mm of rainfall p.a. Several associations 

exist and species represented include white mahogany (E. acmenioidss) , grey 

ironbark (E. paniculata), grey gum (E. punctata) , spotted gum {E. maculata) , 

and Angophora spp. Ground cover is usually grassy and grazed by cattle.

(e) Spotted Gum. This forest type is widespread and common in lower-central 

sections of the Clarence Valley where spotted gum (E. maculata) is often co

dominant with grey box (E. tereticomts), red bloodwood (E. gvmmifera) , and
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various ironbarks. The type occurs on heavy clay soils and has a sparse 

or grassy understorey.

(f) Scribbly Gum. The scribbly gum (E. rosaii) is restricted to a small 

section of the Tablelands around Armidale.

(g) New England. Stringybark. This is a broad type, dominated by one or more 

of the stringybarks occurring on the Northern Tablelands. It is most common 

on shallow-soiled ridges. An example is silvertop stringybark (£. laevopinea).

(h) Snow Gum. Snow Gum is a common forest type on the Tablelands, occurring 

in formations from low savannah woodland to wet sclerophyll forest, in cold 

situations. The indicator species (E. pauaiflova) occurs as a dominant or 

an' associated species with black sallee (E. stellulata) and New England 

peppermint (E. nova-anglica) .

(i) Moist Tableland Eucalypt. Restricted to the eastern side of the Tableland, 

this type covers wet sclerophyll formations and occurs as tall forest, often 

with a shrubby understorey. New England blackbutt (E. oompanulata), messmate 

(E. obliqua), manna gum (E. viminalis) , and tallowood are well represented.

(j) Western Box. Found on the Western Slopes and on the edge of the Table

land, this type often occurs as a savanna woodland community. Various box 

and ironbark species are represented,dominating cypress pine (Callitris spp.) 

where it is present.

(k) Cypress Pine. This type is represented by a small area in the northwest 

of the region. Callitris species usually dominate the eucalypts.

Cl) Cleared scrub or scattered timber cover. These areas are generally 

related to the effects of land clearing.
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The above forest types are too broad to allow accurate descriptions 

of the typical understoreys of each one. This will however receive some 

elaboration later in the text, as the component understorey is often a 

critical factor in habitat selection by macropods, particularly the smaller 

potoroines. The latter group, by their size and behaviour, are affected 

by land use practices which not only prevail upon the tree layer but also 

shrubs and the lower ground strata.

1.3.5 History of land use

The first human form of land use in northeastern New South Wales is 

credited to the Aboriginals. They were reported by the early European 

settlers to be well versed in tiie use of fire as they burnt out areas and 

flushed the native marsupials to be killed. The fresh herbage which subsequently 

grew in the burnt areas then concentrated the game and added further to the 

hunter's success. There existed a delicate equilibrium between the vegetation, 

nomadic man, and soft-footed marsupials.

The New England Tablelands were the first areas to be settled by the 

Europeans, and between the early 1830's and 1843 a continuous line of develop

ment along the Divide, running the whole length of the plateau, was achieved. 

Advantage was taken of the abundant supply of native grasses, and sheep numbers 

rapidly increased. The pastoralists ringbarked and burned large areas of 

eucalypt forest, and cattle soon become prominent in the region.

Towards the coast, the valuable red cedar trees (Toona australis) 

attracted the first Europeans, who forced pathways along the major coastal 

streams. The fertile soils of the alluvial flats and the basalt areas were 

attractive to agriculture, and the lush forests which they supported were 

cleared. These areas include much of the Richmond and Tweed Valleys, and
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the Dorrigo Plateau, which have become important districts of intensive 

agriculture, characterised by dairying and crop production.

Widespread exploitation of the more accessible forest areas continued 

and the less attractive drier coastal regions were opened up for extensive 

beef cattle grazing. In recent decades, beef cattle have been also replacing 

dairy cattle from many districts due to changes in the economics of butter- 

fat production.

By the 1920's the pattern of land use over the whole northeastern region 

was well established. There remained extensive tracts of forest that were 

either rugged, inaccessible,or on poor quality soils, and some sections of 

these areas became dedicated as State Forest for the growing timber industry. 

These forests have become somewhat discontinuous in extent but feature highly 

as wildlife refuges, particularly on the eastern slopes and coastal lowlands. 

The sclerophyll forests are generally managed on a sustained yield basis, but 

small areas have been clearfelled and planted with Pinus species. Much of 

the tall woodland in State Forests is leased for beef-cattle grazing.

The changing pattern af land use was instrumental in disturbing the 

vegetation balance, especially at the grass level. Initially, exotic summer 

growing grasses of the genera Paspalums Axonopua, and Pennisetwn, invaded and 

became well established in coastal areas, displacing the native grass flora 

which was not adapted to the grazing and trampling intensities exhibited by 

cattle. Later, Mediterranean annuals were introduced (e.g. grasses of the 

genera Hovdevm, Bvomus, Vulpia, Avena) and these suppressed the struggling 

native perennials wherever conditions favoured them. Grazing conditions were 

boosted in the more infertile areas with the coming of superphosphate and sown 

pastures of cocksfoot, ryegrass, and c l o v e r ( L e e p e r , 1970) .
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FIGURE 1.5 Distribution of predominant land use types in survey area.
(from: Atlas of Australian Resources, Land Use, Series III,
1979).
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Crop production is an important industry of the northern coastal 

districts. Sugar cane is grown on flood-plain silts along the Tweed, Richmond, 

and Clarence Rivers. Bananas are grown on the sloping lands with good rain

fall from Coffs Harbour to Murwillumbah. Vegetable crops, particularly 

potatoes, are of importance on the krasnozem and chocolate soils of the region. 

Fruit orchards also appear on many of the tableland sections. The wheat belt, 

beginning on the western slopes, is just excluded from the study area.

Areas administered by the N.S.W. National Parks and Wildlife Service 

are well represented in coastal districts. Yuraygir, Hat Head, Bundjalung, 

and Broadwater National Parks occupy a large proportion of the northern 

coastline. The only significantly large Service area between the coast and 

the slopes of the Divide is the Banyabba Nature Reserve, on the sandstone 

country to the north of Grafton . Occupying the eastern side and escarpment 

of the Tableland, running from north to south, are the Border Ranges, Bald 

Rock, Gibraltar Range, Guy Fawkes River, Dorrigo, and New England National 

Parks. Several other smaller parks and reserves are represented in the region 

and most of these will be referred to later in the text.

The accompanying map to this section on land use (Figure 1.5) has been 

/largely compiled from information in the Atlas of Australian Resources (Land 

Use, 3rd Series, 1979). The map delineates and identifies present land use 

patterns, and supplies details on the different intensities of both cattle 

and sheep grazing occurring in the region.

In summary, most intensive alteration of natural communities has occurred 

on the fertile basalt soils of the lower Richmond Valley and parts of the 

Dorrigo Plateau, where crop production and dairying have forced clearfelling 

of extensive forested areas. Also, complete removal of native habitats has 

occurred over much of the north coast where land has been developed for
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housing, sugar cane, and fruit and vegetable production. Natural cover over 

a large proportion of the Tablelands was removed during the early days of 

pastoralism and has recently suffered the effects of eucalypt dieback. The 

rugged eastern slopes of the Divide and the adjoining dry sclerophyll lowland 

habitats have suffered least, existing under low-intensity land use of beef- 

cattle grazing and timber production.
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CHAPTER 2. 

THE POTOROINAE IN PERSPECTIVE

As with so many of the Australian vertebrate groups, the historical 

occurrence of the potoroines has been very poorly documented. Past writers 

have relied heavily on the original works of Gould (1863) and Krefft (1866) 

when giving accounts of early status and distributions of these species. 

Subsequent to this time period, information on the ensuing decline of the 

group has had to be gathered from much later literature accounts, usually 

only specific to restricted areas, as well as from museum and scalp return 

records, personal communications, and cave deposits.

As mentioned in the previous chapter, New South Wales carried, in recent 

historical times, three genera and five species belonging to the Potoroinae. 

Fossil evidence incidates that extinct giant rat-kangaroos of the genus 

Propleopus once inhabited much of the Australian mainland, and remains have 

come from the Pleistocene Wellington Caves, and from similar age deposits 

at Lake Menindee (Archer et at. 1978), Subfossil remains of Bettongia, 

AepyprymnuSt Potorous, and Calopvyrmus have been found in several localities 

throughout Australia, and these provide evidence of different patterns of 

mammal distribution, and climatic conditions, during past centuries and 

millennia.

, 2.1 The historical occurrence of A. rufeaaena, with 
| special reference to N.S.W.

Aepypryrmna was at one time more widespread and common than it is 

today. Fossil remains exist on Flinders Island,dating back to the end of 

the Pleistocene when a land bridge connected Tasmania to the Australian 

mainland (Hope, 1969b). Subfossils from Victoria indicate that Aepypryrmus 

at some time extended into the extreme south-west of the State, and in the



23

Mount Hamilton lava tunnels (200 km west of Melbourne) its remains were 

more abundant than those of any other macropod (Wakefield, 1963a,1963b).

During the mid nineteenth century, A. rufesaens was common over much 

of Queensland and New South Wales, and extended into north-central Victoria. 

Gould claimed that it was almost universally dispersed over New South Wales, 

both on the coastal lowlands and the interior side of the mountain ranges.

He found it very abundant on the stony sterile ridges bordering the grassy 

flats of the upper Hunter region. In the southern part of the State, Krefft 

found it as far west as the Murrumbidgee-Murray junction and specimens in 

the National Museum, Victoria (NMV), dated 1867, are recorded from the 

junction of the Murray and Darling Rivers (Marlow, 1958). The species has 

not been recorded in Victoria for over one hundred years and the only known 

specimens (NMV) came from Gunbower, Echuca and Violet Town (Ride, 1970) - 

see Figure 2.1. The species apparently disappeared rapidly from the southern 

half of New South Wales, and the Australian Museum, Sydney, has only one 

or two incomplete records of its presence near Yass, at the turn of the 

century. All subsequent reports have been from north of Lake Macquarie, 

near Newcastle.

In the northern half of New South Wales, A. rufesaens existed as far 

west as the edge of the plains, bordering the inland slopes of the Divide.

Mr. E. Rolls (in litt.) has been told by old timbergetters that the "little 

red buggers with rounded backs" were common in the Narrabri-Coonabarabran 

district, and that they were decimated by disease around 1910. In the Tamworth 

and Tablelands areas to the east, Pastures Protection Boards issued bounties 

of between Id and 3d on "kangaroo rats" for over two decades, until about 

1915. "Kangaroo rats" at that time were probably nearly all Aepyprymnus 

(Wheeler, 1978) , and they were considered pests on agricultural crops. Scores
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of thousands were killed annually (e.g. 78,938 recorded by Tamworth 

Pastures Protection Board in 1892 alone). There were in fact wide fluctu

ations in rat-kangaroo scalp returns occurring over this period, correlating 

strongly with returns for other, larger, macropods (data from P. Jarman).

These fluctuations probably occurred in response to seasonal conditions and 

pasture improvement, consequently affecting breeding success, and habitat 

use. The significance of predator-related effects are discussed in a later 

section. (N.B. annual records of scalp returns are considered to be roughly 

indicative of the relative abundance of rat-kangaroos in a certain year).

Figure 2.2 illustrates the annual patterns of rat-kangaroo scalp returns 

for the Tamworth and Tenterfield P.P. Boards, 1890-1915, and shows different 

levels of variability in the patterns observed. Variability was also apparent 

within each year, and for the Armidale District, for the ten years from 1901 

to 1910 inclusive, a seasonal trend prevailed. Returns for January, February, 

March, and April exhibited a mean monthly figure .of 570 ± 66 scalps (n=47)., 

whereas August, September and October numbers were significantly higher with 

a sample mean of 1490 ± 188 (n=33) rat-kangaroo scalps.

The period around 1915 was a major turning point in the history of

A. rufesaens in northern New South Wales. The species never recovered from 

the dramatic reductions which took place at that time, and within a few years 

it was uncommonly encountered on the Northern Tablelands and adjoining western 

slopes. The history of its coastal occurrence is very poorly understood - 

specimen representation is scanty but the species may have been at least 

locally common (Chisholm, 1925; Dawson, 1938). Marlow (1958), in his 

marsupial survey of N.S.W., was unable to trace any records of A. vufesoena 

during the period from 1929 to 1957, and subsequently attributed rare status 

to the species.
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2.2 Annual rat-kangaroo scalp return records for Tamworth. and 
Tenterfield Pastures Protection Boards, 1890-1915. The 
fluctuations for Tamworth are more highly variable and 
relatively less gradual than those for Tenterfield,
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Greater awareness and improved communications during later decades 

have indicated that A. rufesoens is not as uncommon as was originally supposed* 

Calaby (1966) considered it to be fairly common, in suitable hatitat, in 

the Clarence Valley, extending to just south of Grafton. Most recent sight

ings have occurred within the confines of the Clarence Valley, where there 

have been both reports of local increases and decreases during the past 

twenty years. The present known distribution in New South Wales is confined

to the eastern slopes and lowlands beyond the Dividing Range, from Queensland 

I '
to about Coffs Harbour, with an isolated pocket occurring in the Barrington

Tops, near Newcastle.

1 In Queensland, A. vufeseens was once widely distributed from the coastal 

lowlands, over the ranges, and extended into some central districts of the 

State. It is now virtually absent from inland southern Queensland but appears 

further north as the ranges become more widespread, reaching as far as latitude 

15°S, n e a r  C o o k t o w n  ( J o h n s o n  & B r a d s h a w ,  1 9 7 7 ) ,  In t he s o u t h  it 

is s t i l l  c o m m o n  on the D i v i d e ,  a l s o  c o m i n g  d o w n  to l o w l a n d  p a r t s .  

Aepypryrmus was once abundant on the coastal plain areas around Maryborough 

and Bundaberg during at least the 1920’s, but its status there is now probably 

uncommon (Dr. G. Gordon, in litt.). Several district surveys have been under

taken in different parts of Queensland and A. rufesoens has been accorded 

"common" status in the open forest on the Dividing Range of the Warwick district 

(Kirkpatrick, 1966), in the open forest of the coastal plain and level hill

tops in the Townsville district (Lavery and Johnson, 1968), in the open forest 

on the foothills of the ranges of the Booringa Shire (McEvoy and Kirkpatrick, 

1971), and in the open forest and cultivation areas of the Ingham district 

and lower Burdekin region (Lavery and Grimes, 1974; Lavery and Johnson, 1974).



2.2 Descriptions, habits and historical occurrence 
of other Potoroinae, with special reference to N.S.W.

2.2.1 Potoroua species

Prior to the recent description of P. longipes, the genus Potorous 

was distinguishable from the other potoroine genera by the hind foot being 

shorter than the head. The canine teeth of Potoroua are among the most 

developed for the sub-family.

The genus Potorous is presently described as containing three species, 

following a history of confused taxonomic status. The broad-faced potoroo, 

P. platyops, is among the smallest of the rat-kangaroos. Once known to 

inhabit the south-western corner of Western Australia, it was rarely 

encountered and not recorded after 1875. Little is known of its habits 

but it seems to have occupied a drier habitat than P. tridaatylus (Calaby, 

1971). The recently described large-footed potoroo, P. longipes, was 

first recorded in 1967 from Victoria's east Gippsland where its status is 

rare. Apart from the relatively larger foot of P. longipes, it is 

morphologically very similar to P. tridaatylus, but somewhat heavier in 

weight and build. It is not known whether P. tridaatylus and P. longipes 

are sympatric but they have been collected within 10 km of each other, and, 

although there is no indication of any vegetation disjunction, further 

investigation is required (Seebeck and Johnston, 1980). P. tridaatylus 

is highly variable and taxonomic revision by Johnston and Sharman (1976) 

has shown that two subspecies exist. The Tasmanian potoroo, P. tridaatylus 

apioalis, occurs in Tasmania and on the Bass Strait Islands. The long- 

nosed potoroo, P. t. tridaatylus, is today restricted to Victoria and north 

along the eastern coastal areas to southern Queensland.
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2.2.1.1 Potoroua tridaatylus

P. tridaatylus is much smaller in size than A. rufesoens with a 

combined head and body length of about 40 cm, and a thickly tapering tail 

of between 20 and 25 cm. There is little difference between the sexes 

although males are slightly more heavily built than females, as indicated 

by weights from a New South Wales sample collated by Johnston and Sharman 

(1976) in which males averaged 1160 gm (n = 42), and females averaged 1030 

gm (n = 32). Hie nose of P. tridaatylus is long and tapering and the pes 

is relatively short (8 cm). Soles of the feet and palms of the hands are 

naked and granular, and more strongly pigmented than in Aepyprytrm.ua.

There is enormous clinal variability in pelage characteristics exhibited 

by the species and potoroos from N.S.W. are predominantly dorsally brown 

or dark grey-brown, and pale grey ventrally. Tail tip albinism is most 

common in the south of its range, hence the subspecies name apicalis for 

the Tasmanian potoroo. The median claws on the manus are greatly elongated 

and adapted for digging and feeding on a variety of food items including 

roots, fungi, and insects. Concerning the teeth, the lower incisors are 

long and powerful, the canines are recurved and functional, and the strong 

premolars are usually 3-grooved.

P. tridaatylus normally occupies habitats of dense undergrowth, 

ranging from coastal heathlands to rainforest associations. In southern 

Queensland and northern New South Wales, most populations inhabit wet 

sclerophyll and rainforest communities, but lower latitude populations in 

southern N.S.W. and Victoria are more strongly represented in heathy 

habitats (Schlager, 1981). Its mainland distribution is restricted to 

areas with an average annual rainfall in excess of about 800 mm.

Although largely nocturnal, P. tridaatylus is often seen during late
I

afternoon or early morning, alone or in pairs. It is capable of transporting
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nesting material with its tail (Le Souef, 192 3), but its nest is rarely 

as elaborate as that of A. rufesoens, and it is usually found sheltering
I , ' ,

in a shallow form at the base of a shrub or tussock. The potoroo is very 

secretive and difficult to observe, and observations rarely consist of 

more than a fleeting glimpse. It is fast and agile and hops very low 

to the ground.

Following much taxonomic revision, P. tridaatylus now includes the 

originally described P. gilberti from south-western Australia (Johnston and 

Sharman, 1977)'. It was known to inhabit the dense thickets and rank vege

tation bordering swamps and running streams (Gould, 1863) but has not been 

recorded in Western Australia during this century. The potoroo was also 

briefly known from South Australia where there is but a single record 

( p u b l i s h e d  in 1888) of its e x i s t e n c e  t h e r e  ( W ood J o n e s ,  1924).

Historical documentation of the changing status of P. tridaatylus 

is confusing and has been largely misinterpreted. The only account of 

its early status and distribution in New South Wales is given by John Gould 

in stating that P. tridaatylus was only found in any abundance in the 

swampy and damp parts of the brushes of the State. "The district of 

Illawarra, Botany Bay, the low scrubs bordering the ribers Hunter, Manning, 

and Clarence, are the principal localities in which it may be successfully 

sought for" (Gould, 1863). ,

There is no evidence to suggest that potoroos were ever regarded as 

major pests of agricultural crops, and this is perhaps supported by the more

secretive behaviour and dense habitat occupancy exhibited by the group. 

Consequently, indications of past status are not available from scalp 

return records even though some potoroos would have been included as 

"kangaroo-rats". A  search through the records of the Australian Museum, 

Sydney, provided little insight into past occurrences of the species in
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New South Hales. One specimen of interest (M 1445) is of a juvenile 

P. tridaatylus with a locality and date record of Newholme, Armidale,

1899. This is probably the only known occurrence of a potoroo on the 

Tablelands proper. Other museum specimens, both early and late, are from 

the more coastal districts bear Bellingen, Gosford and Bega, and from the 

rugged northern areas bordering Queensland.

In his marsupial survey of New South Wales, Marlow (1958) indicated 

an absence of any records spanning the period 1913 to 1958. Calaby (1966), 

following his survey of the Upper Richmond and Clarence River districts 

of the northeast, considered the potoroo to be a very rare species in New 

South Wales. The apparent rarity of the mainland P. tridaatylus in all States 

resulted in its inclusion in the Red Data Book (Simon, 1966) of the Inter

national Union for Conservation of Nature and Natural Resources. In the 

Red Data Book listing, Calaby (in litt.) is quoted as follows: "I now have 

record of six remnant colonies in New South Wales scattered from the Queens

land border to the southern coastal part of the State".

It is only during the last ten years or so, following publication of 

various research results, that a better understanding of the true status of 

P. t. tridaatylus has come to light. Although still generally uncommon,- it 

is now known to be quite widely distributed in Victoria, parts of coastal 

New South Wales, and southern Queensland (see Pig. 2.3).

Potoroos are moderately common in rainforest and adjacent country 

on the Divide in southern Queensland (e.g. Lamington National Park, Warwick 

district). They occur north of Brisbane at Bellthorpe (Brisbane Valley) 

and Beerwah (in heath). The northern most record has come from Bulburin 

State Forest near Gladstone (G. Gordon, P. Amos, in litt.).

In New South Wales they exist in scattered localities throughout the 

length of the State occurring in mainly wet sclerophyll/rainforest communities
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FIGURE 2.3 Present mainland distribution of P. tvidactylus 
Sources: for Qld., P. Amos (in litt) , G. Gordon 

(in litt) ; for Victoria, Seebeck (1981); for 

N.S.W., Schlager (1981).



of the eastern slopes to the north, and mainly in sandy heath-type habitats 

in the Central and South Coast districts. Outside the main study area of 

this project, potoroos are recently known from Old Bar (near Taree) and 

Barrington Top3 National Park (J. Trudgeon, in litt.), Myall River State 

Forest (G. Maynes, pers. aorrn.), Comboyne, Wingham, and Dungog (A. Rose, pers. 

aorrn.), Central Coast areas including Gosford, Matcham and Terrigal (G. Lyne, 

pers. aorrn.) , Tuglo Wildlife Refuge (J. Caughley, 'per8.aorrn.), Barren Grounds 

(B. Gall),Narooma (Mus.spec. No. CM 1275), Bega (A. Rose, pers.aorrn.) and 

Nadgee Nature Reserve (H. Recher, pers.aomm.). Some of the Central and South 

Coast sections support good populations. Dr. P. Johnston,during four nights 

of trapping at Cobargo in 1968/9, caught 48 potoroos.

Seebeck (1981) describes the overall status of P. tridaatylus in 

Victoria as uncommon, although the species may be locally almost abundant.

It occurs in six discrete regions, namely, south-western Victoria, The 

Grampions, the Otway Ranges, Western Port, Wilsons Promontory, and East 

Gippsland. A small population at Pomonal (Grampians region) occupies the 

only known inland site, even though the vegetation there is not unlike that 

found in coastal areas (Seebeck, 1968) .

2.2.2 Bettongia species

The history of the Bettongia group in Australia is a remarkable one. 

Mainland populations disappeared over much of their former ranges during 

early stages of European settlement. All originally recorded species still 

exist but under very restricted conditions.

The taxonomy of the genus has been the subject of much confusion.' Most 

of the member species were widely distributed and exhibited considerable 

morphological variation throughout their range. The works of Finalyson 

(1958), Wakefield (1967) and Sharman et al. (1980) have been responsible
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for clarifying the taxonomy of Bettongia. Three species are represented, and 

they are B. lesueur, B. peniaillata, and B. gaimavdi. The northern bettong,

B. tropica, first described by Wakefield in 1967, has been the recent subject 

of chromosomal studies by Sharman et al. (1980). The authors conclude that 

the closest extant relative of B. tropiaa is B. peniaillata and that chromo

somal criteria do not justify the two forms being placed in separate species.

The genus Bettongia is distinguishable from the other rat-kangaroo 

genera by the following combination of characters; the upper premolar 

teeth are marked by seven or more deep grooves, the palate has large 

vacuities, the bullae are markedly inflated, and the rhinarium is naked.

All members are smaller than Aepyprytmus, usually ranging in weight between 

1 and 2 kilograms. Their noses are much shorter than that shown in 

P . tridaatylus, and the ears are also short and rounded. The hands are 

equipped with long claws for digging and all species have a prehensile tail.

2.2.2.1 Bettongia gaimardi

Known as the eastern bettong, Gaimard's bettong, or the Tasmanian rat- 

kangaroo, B. gaimardi has been classified into two supspecies. B. g. auniaulua 

is restricted to Tasmania where it is widespread and in reasonable numbers, 

occupying tussock grass and sedgy clearings associated with woodland and 

forest areas (Calaby, 1971). The mainland race B. g. gaimardi, is believed 

extinct and has not been recorded anywhere for about sixty years.

B. g. gaimardi was known from the eastern highlands and adjacent coastal 

tracts, ranging from south-eastern Queensland, through New South Wales, to 

southern Victoria. Well preserved subfossil remains from the extreme south

west of Victoria are believed to constitute a considerable western extension 

to the known modern range of the species (Wakefield, 1963b). Older fossil 

evidence of B. gaimardi has been found in South Australia (Smith, 1971).



V.

FIGURE 2.4 Approximate distribution of Bettongia species
in New South Wales immediately prior to European 

settlement.
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It was first described by Quoy and Gaimard in 1819 from a specimen 

which was collected on the eastern slopes of the Blue Mountains in New South 

Wales. Marlow (1958) incorrectly states that it has not been recorded since 

it was collected by Gould in 1840. The Australian Museum houses specimens 

from Campbelltown (No. S 583), dated 1896, and from near Mittagong (No. M 1835), 

dated 1906. Identification of these has been verified by Wakefield (1967).

The most recent evidence of B. gaimardi in New South Wales is given by he 

Souef and Burrel (1926) - "We have noted Gaimard's rat-kangaroo in the open 

forest on the Blue Mountains, whure specimens were living in small 

excavations covered with rough grass and debris". The Tasmanian subspecies 

is known to construct nests of grass and bark in shallow excavations 

(Johnson, 1979).

2.2.2.2 Bettongia peniaillata

The woylie or brush-tailed bettong was considered by Pinlayson (1958) 

to be of two distinct subspecies, namely B. p. ’peniaillata and S. p. ogilbyi. 

Wakefield (1967) does not formally refute this classification but casts doubt 

upon the validity of the subspecific divisions.

There was a rapid decline in the status of the species following European 

occupation. The former extent of its distribution is uncertain and several 

accounts are conflicting. However, it was probably formerly widely distributed 

in south-western Australia, southern and central South Australia, north-western 

Victoria, and New South Wales. It may also have occurred over much of Queens

land and parts of the Northern Territory in central Australia.

The early distribution of B. peniaillata was certainly wide-ranging 

and covered a diversity of environmental combinations,, from the hot, flat,



and scantily vegetated inland regions, to the wooded highlands of the eastern 

ranges. This delicate nest builder was nevertheless very susceptible to the 

impact of pastoralism and its associated effects. Until recently the nominate 

race was believed to be extinct from eastern Australia. Following the re

classification of B. tropica into P. peniaillata, the species is now represented, 

with rare status, in the Cairns district of north Queensland. The south-western 

form, B. p. ogilbyi persists in only four known localities, scattered between 

Perth and Albany, and occupies areas of wandoo (Eucalyptus wandoo) eucalypt 

woodland with a shrub or grassy understorey (Sampson, 1971). It is listed in 

the Red Data Book (Simon, 1966) as "probably secure at the moment", but 

increasing numbers of foxes in the region are threatening its chances of 

survival (King et al., 1980).

Gould (1863) claimed that B. peniaillata was once very abundant in 

parts of New South Wales, particularly on the Liverpool Plains and along the 

banks of the Namoi River. He believed the interior side of the ranges to be 

its stronghold, never having found it on the eastern slopes and lowlands, where 

he considered it to be replaced by B. gaimardi. Krefft(l866) found it common 

near the Murray-Darling junction of south-western New South Wales in 1857, 

claiming that it was completely replaced by Aepyprytmus at Gunbower Creek 

(south-west of Deniliquin). This is apparently the last known record for 

this State.

The only known account describing its habitat use in New South Wales 

is also given by John Gould: "The usual resorts ... are low grassy hills 

and dry ridges, thinly intersected with trees and bushes" (Gould, 1863). In 

Western Australia, B. peniaillata occupies distinct home ranges within which 

feeding and nesting areas may be distinguished (Christensen and Leftwich,

1980). There, it feeds on mostly fungi, particularly during the summer months, 

and other vegetable matter and insects are also occasionally eaten (Christensen, 

unpub.).

37



2.2.2.3 Bettongia lesueicp

The boodie or Lesueur's rat-kangaroo, B. lesueur, is the only truly 

fossorial member of the Botoroinae, living gregariously in well constructed 

burrows. It had one of the most extensive continental ranges of any of the 

Australian marsupials. Originally collected from the Western Australian 

islands off Shark Bay, the species was later recorded over all but the most 

northern parts of that State, extending throughout the bulk of South Australia 

and the lower Northern Territory, as well as south-western Victoria and inland 

New South Wales.

S. lesueur-is now probably extinct from the mainland, but its decline 

in status was somewhat slower than that recorded for B. peniaillata. During 

the early 1930's it still maintained a stronghold over large areas of western 

and central Australia, and as late as 1940 remained numerous in the region 

of the Macdonnell and Musgrave Ranges. By 1958 however, it survived in only 

very small numbers in some parts of the Northern Territory (Finlayson, 1958), 

but there has been no record of it since then.

In New South Wales, Krefft (1866) reported 0. lesueur from the lower 

Darling River and noted that it had disappeared from south of the Murray by 

1863. It is known from the north of the State following re-identification of 

a specimen originally thought to be B. peniaillata, dated 1882 and coming from 

near Bourke (Wakefield, 1967). The last specimen from this State was collected 

in 1892, but some old residents are still capable of remembering the animal 

into the 1920's at least (Frith, 1973). Bones were recently collected from 

the mouth of a cave near Binnaway, south of Coonabarabran, and identified 

as probably belonging to B. lesueur (E. Dovey, in litt.). Bones have also 

been found and B. lesueur. warrens are still obvious in the far west of the



State in Kinchega National Park, indicating that the species was formerly 

common in the region.

At present, B. lesueur remains locally common, away from competition 

with domestic livestock, rabbits, and foxes, on Bernier, Dorre, Boodie, and 

Barrow Islands off the Western Australian coast, and possibly still on Flinders 

Island, South Australia (Simon, 1966).

"There is little doubt that over much of South and Western Australia

B. peniaillata ardB. lesueur were truly sympatric, camping and feeding over 

the same areas and exploiting ecological combinations of a very similar kind" 

(Finlayson, 1958). A similar situation probably existed in central New South 

Wales, where B. peniaillata became dominant in the higher rainfall areas, and 

at the other extreme, the burrowing B. lesueur was most common on the drier 

plains further inland. Pastoralism and the spread of rabbits may have caused 

the earlier decline of the nest-building B. peniaillata, whereas the shelter 

requirements of B. lesueur were not so severely altered. Rabbits apparently 

co-existed with B. lesueur in similar areas, and even in the same warrens, for 

quite some time, but Wood Jones (1924) attributed the decline of the boodie 

very much to the ravages of the fox.

2.2.3 Caloprymnus aampestris

The desert or plains rat-kangaroo, Calopryimus aampestris, has not been 

recorded in New South Wales as a living animal. However, it is indicated from 

fossil evidence to have once had a wide distribution. Late Pleistocene 

deposits from Lake Menindee, western N.S.W., contain bones of C. aampestris 

(Tedford, 1967), and sub-fossil material has been collected from the southeast 

of Western Australia, near Eucla (Lindelius, 1957). The latter finding tends 

to confirm Tate's statement (1879) of its presence at the head of the Great 

Australian Bight over one hundred years ago.
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The species was first described by Gould in 1843. In his account, he 

gave no indication that the animal was rare, but the absence of any subsequent 

reports caused Wood Jones (1924) to fear its extinction. In 1931 C. aampestris 

was rediscovered in the eastern part of the Lake Eyre Basin, comprising portions 

of the northeast of South Australia and southwest Queensland. It was living 

in sparse shrub habitat of the sand-ridges and stoney plains (Finlayson,

1932). No reliable record of this nest-builder has been obtained since 1935.

2.2.4 Hypsipryrmodon mosahatus

The musk rat-kangaroo, Hypsipnymnodon mosahatus, is the smallest of 

all macropodids, with a head and body length of 25-30 cm and a tail length 

of about 15 cm. It is the only member of its genus and differs from the 

other Potoroinae in possessing a five-toed hindfoot with a movable but 

clawless first toe, and an almost hairless tail which is covered in skin 

scales. These differences have caused taxonomists in the past to often 

place it in a distinct sub-family.

II, mosahatus is known only from north-eastern Queensland, mainly 

along coastal areas between Townsville and Cairns, and extending inland 

to the Atherton Tableland. It is partly diurnal, inhabits rainforests, and 

feeds on fruit, insects, worms, and tuberous roots. Its lair is formed like 

a globular nest from fallen leaves near the root of a tree (Lavery, 1978).

2.3 A review of past and ongoing research on Potoroinae

Prior to the last 25 years, the Potoroinae were little studied and 

poorly understood. Subsequent to this, several studies have been under

taken on various aspects relating to the different species. Most research 

has been geared towards a better understanding of the species' ecologies, 

aimed at improved guidelines for future management of existing populations.



2.3.1 Aepyprymnus

A. rufesoens is one of the least studied members of the Potoroinae. 

Virtually no detailed research was done on the species prior to the last 

decade. Work has since been initiated in several directions.

This study in New South Wales forms the basis of the only available 

detailed account describing the ecology of Aepyprymnus in wild populations. 

Interpretation of some of the results are based partly on the findings of 

Mr. R. Southgate (1980), who has investigated behavioural aspects of the 

species in the wild, and with whom some of the field research was 

coordinated.

Captive colonies are presently housed in at least three known 

locations. The husbandry of A. rufesoens in captivity has been described 

by Johnson (1978b), based on his experience in maintaining a colony at the 

Queensland National Parks and Wildlife Service research station, near 

Townsville. He also recently published an account of the behaviour of

A. rufesoens in captivity (Johnson, 1980). Animals are also being maintained 

at the University of New England, Armidale, and behavioural studies are 

continuing (Jarman, unpub.). Research on the species' energy metabolism 

and thermoregulative behaviour has also commenced. The third known 

colony is housed at the University of New South Wales, Sydney.

Data on breeding and reproduction are being maintained for all captive 

colonies. Moors (1975) has presented a detailed account of the urinogenital 

system and notes on the reproductive biology of A. rufesoens. The latter is 

somewhat conflicting with a subsequent description provided by Johnson (1978a), 

who also furnishes information on age estimation of pouch young. Mr. P. 

Johnson {in litt.) has recently also been involved in age determination of 

more mature animals.

The anatomy and adaptive significance of Potoroinae stomachs have been 

the subject of much recent discussion. Comparisons, between the genera, and
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against other mammalian groups have been made (Kinnear st at., 1979; Kinnear 

and Main, 1979; Langer, 1980; and Hume, unpublished).

2.3.2 Potovous

Clarification of Potovous taxonomy is credited to Johnston (1973), and 

Johnston and Sharman (1976,1977), who have analysed morphological variations 

and have done extensive electrophoretic, chromosomal, and breeding studies.

The long-nosed potoroo, P. tridaatylus, has been the subject of much 

investigation, particularly in Tasmania. Guiler (1958) and Heinsohn (1968)

have investigated habitat requirements, movements, and distribution of the 

species beyond the Tasman. An account of the food of P. tridaatylus is 

given by Guiler (1971). John Seebeck, of the Victorian Fisheries and.

Wildlife Division, is perhaps the foremost authority on potoroos on the main

land, having done both extensive field and captivity studies.

A comprehensive description of reproduction in P. tridaatylus is given 

by Hughes (1962). Other workers have elaborated on various aspects such as 

delayed gestation (Shaw and Rose, 1979), reproductive potential (Heinsohn,

1968), breeding season (Guiler, 1960a), and pouch young (Guiler, 1960b).

Mr. P. Amos, of the Queensland National Parks and Wildlife Service, is presently 

also undertaking breeding and reproductive studies on Potorous in that State.

Potoroos, through their conveniently small size and docile nature, have 

proven to be popular animals for various aspects of physiological research, 

both in Australia and overseas. In Britain they are apparently present at 

several different research centres (P. Jarman, pers.comm.). At present in 

Australia they are being used in research on the cot death syndrome in humans. 

Colonies are being maintained at Macquarie University, the University of New 

South Wales, Monash University, the University of Tasmania, the Arthur Rylah 

Institute (Vic), and the Animal Research Institute (Qld).
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i 2.3.3 Bettongia ■

The brush-tailed bettong, B. peniaillata, has been the focus of much 

recent research by the Western Australian Forests Department. Aspects on 

the biology of the species were described in Ph.D. theses by Sampson (1971) 

and Christensen (1977). Christensen assessed biological relationships 

associated with fire, and during recent years has further concentrated 

his efforts on feeding behaviour. He has also instigated much valuable research 

into the predation of bettongs by foxes in the south west of Australia. The

latter has brought to light some fascinating predator-prey relationships 

based upon natural tolerances of different populations to sodium fluoroacetate 

(the active constituent of 1080 poison). King et at., (1980) have determined 

the tolerance of all three species of Bettongia to fluoroacetate.

The CSIRO Division of Wildlife Research, having once housed several 

boodies, is responsible for descriptions of the behaviour of B. lesueur in 

an enclosure (Stodart, 1966), and of reproduction and post-natal development 

in the species (Tyndale-Biscoe, 1967). Tyndale-Biscoe had also previously 

described aspects of the ecology of B. lesueur on Bernier and Dorre Islands, 

Western Australia (Fraser, 1962).

B. gaimardi in Tasmania has not apparently been well documented, but 

several studies make mention of its habitat requirements there. The Tasmanian 

National Parks and Wildlife Service have been directing some efforts towards 

research of the species, including radio-tracking (K. Johnson, in litt.).

Although the genus is no longer extant in New South Wales, the State 

National Parks and Wildlife Foundation has provided funds for personnel employ

ment towards confirming the validity of reported sightings of rare fauna, 

including rat-kangaroos, throughout the State. Also, the Service is making 

preliminary investigations into the feasibility of re-introducing B. lesueur 
«

into Kinchega National Park (P. Jarman, pers.aorrn.).
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2.4 Aepyprymnus: primitive or specialized?

The origins of, and radiations within the Potoroinae have received 

much discussion in the past. The adaptive significances of different 

sets of morphological and physiological characters form the basis of all 

discussions. However, due to different approaches and interpretations, the 

conclusions drawn are not always consistent with each other.

There is general agreement from cranial and dental features that the 

Macropodidae originated from the Phalangeridae, and some writers claim 

that the Potorinae are ancestral to the Macropodinae, whereas others 

maintain that the two sub-families radiated independently from phalangerine 

forms (Bensley, 1903) or from a common divergence of the main phalangeroid i. 

line (Pearson, 1950). Pearson's argument, based largely on his claims of 

specialization of the female urogenital system, is however no longer 

consistent with current knowledge (Moors, 1975).

Regardless of the pattern of divergence of the sub-families, all 

macropods maintain a degree of similarity in possessing elongated feet, a 

semi-erect posture, a hopping gait, and a single pair of lower incisors. 

Prehistoric climatic events occurring over the Australian continent allowed 

for speciation to take place within each of the sub-families. Kangaroos 

and wallabies gradually adapted to bulky herbivorous diets, through increases 

in body size, and changes in digestive physiology and dental characteristics. 

Hie rat-kangaroos were also responsive to environmental changes, occupying a 

diversity of ecological niches through somewhat more subtle changes to skull 

and tooth morphology.

H. mosahatus is undisputedly the most primitive of the living 

potoroines in having a well-developed, movable and clawless great toe, 

and an almost naked tail (reminiscent of the phalangerine condition).

These features are not evident in any of the other rat-kangaroos and have
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resulted in Hypsiprymnodon being placed in a separate sub-family until 

fairly recently. It is the smallest of all the Potoroinae and the only 

one which is solely restricted to a rainforest habitat. Aepyprymnus, on 

the other hand, is the largest of the living rat-kangaroos and occupies 

relatively dry open woodland habitats. Such relationships of body size 

and habitat density also occur for many of the kangaroos and wallabies, 

and it has been shown by Johnston and Sharman (1976) that clinal variation 

of body weight within P. tridaatylus correlates highly with rainfall in 

that smaller potoroos were recorded from wetter habitats and larger ones 

from drier areas within Tasmania.

Compared with other potoroines, Aepyprymnus has the most advanced 

herbivorous dentition. Its larger size is therefore not only related to 

habitat use, but also to feeding preferences. Its incisors are greatly 

broadened, the canines are reduced, and the molars show a trend towards 

bilophodontism. The sectorial premolar, although not as large as that in 

Bettongia, is adapted for cutting tuberous roots (see fig. 2.5). There 

has therefore been a trend away from the primitive insectivorous ancestry. 

The results of this study (see chapt. 5) support the high level of 

herbivory claimed for A. rufesaens, and the only other comparable dietary 

studies done for other species indicate that the bulk of ingested food of

B. peniaillata (Christensen, 1980a)andP. tridaatylus (Guiler, 1971) is 

fungus, with root material featuring only minimally compared with the high 

root intake recorded for Aepyprymnus in most seasons. It is probable that 

Calopryrnnus and B. lesueur also fed heavily on plant roots over their 

former ranges as these species also exhibit levels of dental specialization 

approaching that of A. rufesaens. Their ranges however probably overlapped 

very little with the latter.

There is a trend within the Potoroinae for those species of wetter 

habitats to have narrow skulls (dolichocephalic) and those of drier areas
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FIGURE 2.5 A,B,C - Superior, palatal and lateral views of the skull 
of A. rufesaens.
A subadult female, natural size.

D,E - Palatal and buccal views of teeth of A. pufesaens, 
showing the characters of the' incisors and the 
trenchant modification of the deciduous premolar (dP^) 
An immature male, 1.7 times natural size.

(Source: Finlayson, 1931)
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to have broad skulls (brachycephalic). The more primitive Hypsiprymnodon 

and Potoroua occupy relatively high rainfall areas and are generally 

dolichocephalic, with the exception of the broad-faced potoroo, P. ptatyops, 

which seems to have occupied a drier habitat than P. tridaatylus. Broadening 

of the skull is most pronounced in the extinct desert-dwelling C. aampestris, 

but is also obvious in Bettongia (esp. B. lesueur) and Aepyprymnus. The 

relationship of muzzle shape with a tenperature/humidity factor also holds 

true for the pattern of clinal variation seen within P. tridaatylus and 

it has been suggested by Johnston and Sharman (1976) that expansion and 

shortening of the nasal passages may allow greater air flow and increased 

heat loss.

The degree of inflation of the auditory bullae is one of the major 

cranial differences separating Aepyprymnus and Bettongia. This difference 

is most pronounced in B. lesueur where the bullae are probably the largest 

in relative volume in the Marsupialia (Pinlayson, 1958). The bullae in 

A. rufesoens are but little inflated. The enlargement of the bullae greatly 

increases auditory sensitivity, as shown for the rodent kangaroo rats 

Dipodomys (fam. Heteromyidae) (Vaughan, 1978), and it is common in many 

desert mammals, compensating for the poor sound-carrying qualities of 

warm, dry desert air. This level of specialization, together with its 

burrowing habit, allowed B. lesueur to utilize the driest of habitats.

Rat-kangaroo fossil evidence is indicative of different past 

climatic conditions prevailing over the continent, as many fossils and 

sub-fossils have been found in regions which were not known to support some 

species during historical times. In the words of Finlayson (1958), "... the 

evolution (of Potoroinae) leads from dense scrub or jungle living forms of 

sedentary habit and restricted range to highly mobile, wide ranging 

denizens of open forest or plains1'. The Potoroinae are all essentially



nest-builders (B. lesueur builds nests in burrows; Stodart, 1966) and 

they are all equipped with long claws as adaptations to digging for food. 

Aepypryrmus still maintains some of the primitive characters of its 

ancestry, but it has become specialized towards utilizing a mixed but 

largely herbivorous array of foods, and by occupying a somewhat larger 

home range area than the dense forest-dwelling species. These adaptations 

are reflected in its larger size, giving it advantage over other Potoroinae 

where there is overlap in habitat occupancy and competition for resources.

48
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CHAPTER 3. 

METHODS 

3.1 Locating populations

The success of this study relied heavily upon locating a maximum 

number of A. rufesoens populations so that assessment could be made of the 

distribution and status of the species. It was also important that this 

should be achieved in order to sample the full range of habitats and 

conditions under which A. rufesoens existed.

3.1.1 Literature and museum search, questionnaire, 
personal communications, publicity

Prior to embarking on fieldwork, all possible avenues and sources 

of locality information were investigated. Calaby's survey of the mammals 

of the Upper Richmond and Clarence Rivers (1966) provided valuable locality 

and habitat information. It has acted as a useful reference in comparing 

the recent changes in status of A. rufesoens and P. tridaatylus in the Tooloom 

district. Other literature sources have provided some site locations of 

observed or road-killed animals.

Time was spent at the Australian Museum, Sydney, and an inventory was 

made of all the rat-kangaroo specimens housed there. All available data 

relating to source localities, dates, and body measurements were recorded.

A similar approach was also undertaken at the museum of the C.S.I.R.O.

Division of Wildlife Research, Canberra. Familiarisation with body measure

ments and pelage characteristics later proved useful when identifying animals 

under field conditions.

A questionnaire was designed with a two-fold purpose of creating aware

ness about the survey aspect of the study, and as a means of requesting any
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relevant information concerning known sightings of rat-kangaroos. A 

covering letter from the N.P.W.S. head office was included and the question

naire was posted to all N.P.W.S. district offices in the northern part of 

the State. The overall response was unfortunately numerically poor but 

cooperation with N.P.W.S. personnel improved markedly following further 

contact.

Several known or reputed authorities who were potentially useful sources 

of information were either contacted in person, or via correspondence. This 

form of contact has been maintained throughout the study, and in many respects 

expanded upon.

During fieldwork operations, personal communications with landholders 

and government personnel proved to be a most valuable information source. 

Local knowledge of areas and their wildlife components by landholders led 

to the location of several rat-kangaroo populations. This was also the case 

with the N.S.W. Forestry Commission whose members were most willing to 

cooperate. Mr. Charles Mackowski and Mr. Terry Tweedie of the Coffs Harbour 

district office provided me with several reported sightings of potoroos and 

rufous rat-kangaroos. Pastures Protection Board officials and Department 

of Main Roads workers were also of help.

Publicity via the presentation of poster displays at different venues 

created discussion and valuable feedback. On one occasion, at the invitation 

of the Richmond Valley Naturalist Club, I presented a talk detailing the 

aspects of the survey work and received helpful support from the members.

3.1.2 Daytime searches.- road-kills, diggings 
dung, nests

The nocturnal nature and nesting behaviour of rat-kangaroos make them 

almost impossible to see during daylight hours. A. rufescerts is virtually
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never seen between sunrise and sunset, except when it is disturbed from its 

nest. Under these conditions the presence of animals in certain areas can 

be more productively assessed by the investigation of secondary evidence.

Ihis evidence may take the form of feeding signs, presence of recognisable 

dung, or nest sites.

A total of about 30,000 kilometres was travelled during the survey 

period (see Fig.3 .1 ) and road-killed animals were always inspected and 

identified. Only three specimens of A. rufesoens were found by me during this 

time. However, several other specimens were collected and reported by my con

tacts. Roadside walks along some sections revealed old bones of A. rufesoens, 

particularly where highways bisected animal pathways.

Rat-kangaroos mostly dig for their food,which may be root, fungal, or 

insect material. The only other animals occupying similar areas with a 

comparable digging habit are bandicoots LIsoodon maorourus and Perameles 

nasuta). The diggings left by A. rufesoens when feeding are fairly charact

eristic, and with some experience can be confidently identified. The digs 

are usually shallower and less acute than those of potoroos and bandicoots, 

but there are sometimes exceptions. Fresh A. rufesoens diggings are most 

commonly between 2 and 4 cm deep, and about 3 or 4 cm across at the top.

Often the discarded leaves of the food plant are identifiable and found among 

the upturned soil (see photo 3.3) . Under moist conditions diggings may be 

up to 20 cm deep. Bandicoot diggings are often deep and acute and may contain 

some insect remains. Feeding pits left by potoroos are easily confused with 

bancicoot digs and X was unable to confidently separate the two. "If anyone 

says they can tell the two apart, ther're kidding themselves" (J. Seebeck, 

in litt.).

The dung of A. rufesoens is very distinctive and provides back-up 

support in verifying the origin of diggings. In shape, the droppings are



FIGURE 3.1 Map showing fieldwork coverage.
Thick lines indicate all roads traversed 
during the survey period - daytime searches 
for road-kills, diggings, dung, etc.,were 
made along many of these areas.
All campsites are marked (■ ), together with 
areas where spotlighting was done (shaded),
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relatively long (6 cm) and narrow and may consist of between one and four 

unequal length pellets, usually tapering at one end into a wisp (see photo 

3.4). The contents of the dung are invariably very fibrous with root material, 

and in this sense, unlikely to be confused with anything else.

Rufous rat-kangaroos build eleborate nests, and vacated nests can some

times be found in areas of suitable habitat. The mode of construction is 

usually indicative of the species and will be described further in a later 

section.

Daytime searches for secondary evidence thus proved to be an important 

tool for detecting the presence of A. rufesoens, and in this way it was often 

possible to delineate boundaries of distrivution by systematically recording 

the presence or absence of such signs along transects.

Analysis of predator scats (see section 3.6), apart from its application 

in dietary studies, is yet another tool for wildlife survey work. Fox (Vulpes 

vulpes) and dingo (Cants familiaris) scats were collected from several areas, 

some of which were not known to contain rat-kangaroo populations but where 

evidence of occurrence may have otherwise been indicated in predator faeces. 

This technique was instrumental in detecting P. tridaatylus in the Petroi 

area near New England National Park, where the species has otherwise not 

actually been observed (Robertshaw, 1976).

3.1.3 Spotlighting

Direct observation of A. rufesoens was achieved by spotlighting in 

selected areas. This was sometimes done from a vehicle or on foot - 

both methods have advantages and disadvantages.

Spotlighting on foot was the most common method used at the Wallaby 

Creek study site where conditions were largely unsuitable for vehicular 

travel over the survey area. This method was commonly used throughout the 

study and required the use of a 12-volt motor-bike battery, supported in a 

back pack and connected to a portable 30-watt sealed beam. The battery life



achieved usually varied between two and three hours.

An equally large proportion of spotlighting was also done from a 

vehicle. In this case a 100-watt light was connected directly to the car 

battery. When field assistance was available, spotlighting was done from 

the roof of the slowly-moving vehicle, but otherwise good coverage could 

still be achieved by holding the light out through the side window while 

driving. This method allowed survey coverage of large areas, without being 

plagued by fading light. The strong power source was ideal for the open 

pasture areas of the Cheviot Hills study site.

Spotlight observations usually commenced shortly after dark and on 

average varied between lengths of two to five hours per night. Both methods 

were generally used in all areas.

A. rufesoens has a distinctive and bright pinky-red eye-shine which 

can be detected at up to about 80 metres in open habitat. It is however, 

often confused front-on with grazing brush-tailed possums (Triahosurus 

vulpeaula), until disturbed. It is easily approached at night and will 

often flush at only a few metres or less, apparently not alarmed by the 

lights. Potoroos are less approachable and are rarely detected by more 

than a fleeting glimpse, dashing into the scrub.

3.2 Selection of sites for monitoring A. rufesoens 
populations

Together with distributional and density data, an assessment of the 

conservation status of a species requires a good understanding of its overall 

ecology. With this in mind, two study sites were selected for monitoring 

populations of <4. rufesoens over extended time periods. The sites both con

tained relatively good numbers of A. rufesoens, but differed markedly in 

their biophysical attributes and in the wildlife/land use relationships that 

existed.

3.2.1 Wallaby Creek

The term "Wallaby Creek" refers to both the name of a stream and of 

a property within the first study area chosen, and hence this name

54
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has been adopted to identify with this site. The location is centred on 

152°26'E and 28°29'S, on the southern side of the Border Ranges, and on 

the eastern slopes of the Great Dividing Range. It is 105 km inland from 

the far North Coast and the nearest village is Urbenville to the east.

The Wallaby Creek area has long been renowned for its abundance and 

„ diversity of wildlife. It was selected for intensive study following 

preliminary trips there in August and December, 1979. A. rufesoens was 

found to occupy both forested and pasture areas, providing the foundations 

for interesting ecological research. P. tridaatylus was also known to occur 

there and thus information relating to it could also be sought on a regular 

basis.

The Wallaby Creek valley is essentially based on sedimentary rocks 

of Mesozoic origin, but the soils are highly variable due to localised volcanic 

intrusions, such as the Koorelah Range, and Wallaby Knob. Deep fertile 

krasnzem soils occur at the head of Wallaby Creek near the forest/pasture 

boundary. The slopes to the east of the creek carry fair to poor quality 

yellow podzolics. The country is dissected by acute gullies and general 

topography is steeply undulating.

Soil and topographic variability give rise to several different 

vegetation types. The basalt-derived soils support subtropical and dry 

rainforest associations throughout much of the Koorelah Range. Rainforest 

occurs in the protected gully sections near the main study area, often 

adjoining wet sclerophyll forest with a shrubby understorey and dominated 

by Dunn's white gum (Eucalyptus dunnii) . The yellow podzolic soils carry 

dry sclerophyll forest types. The most common one is the forest red gum 

(E. teretiaornis) - grey gum (E. propinqua) - grey ironbark (E, siderophloia) - 

rough-barked apple (Angophora floribunda) association, which may sometimes 

be enriched from nearby basalt outcrops and dominates that section used by



Photo 3.1 Wallaby Creek study area. Scale 1:25,000 

(Reproduced with permission of Director of 

Crown Lands).



A. rufenaens. Further away from the volcanic influences, the drier slopes 

of the private property holdings support mainly an association of grey gum, 

ironbark, and white mahogany (E. aomeni.oid.es) , typical of the dry coastal 

eucalypt forest types described in section 1.3.4. Dry sclerophyll habitat 

represented has no shrub layer, except for sections of invading lantana 

(Lantana oamara) . A grassy understorey predominates, with tussock (Poa sp.) 

and blady grass (Imperata cylindriaa ) featuring strongly, together with some 

scattered kangaroo grass (Themeda australis) and other species.

The climate of the area is characterised by hot summers and cool winters. 

Frosts are common in the valley of Wallaby Creek. Average annual rainfall 

is 1082 mm (C.M.A. Koreelah sheet 9341-II-S) with a pronounced summer maximum. 

Monthly rainfall data for the study period is compared with average figures 

recorded for the area in figure 3.1.

The history of European land use commenced with bullock grazing in the 

Wallaby Creek valley during the mid-nineteenth century. Timber-getting began 

with the cutting of red cedar in about 1880. The introduction of paspalum 

grass (Paspalum spp.) around 1900 resulted in dairying being undertaken on 

a large scale throughout the district. 1913 saw the dedication of Beaury 

State Forest along much of the Koorelah Range. Shortly afterwards, in 1915, 

clearing commenced adjacent to the State Forest at the head of Wallaby Creek. 

It was originally established for dairying but reverted to beef cattle graz

ing in 1924. Timber-getting accelerated in the 1920's with the establishment 

of nearby sawmills being supplied with hoop pine (Araucaria cunninghamii), 

and later with hardwoods(J . H a y e s  , p e r s .  c o m m . ) .

The forested area forming part of the intensive study site has been 

grazed by cattle almost since its dedication. It was probably logged early 

in the century but the only record available is for 1967-8. Logging was

57



58

Actual rainfall during that month, 1980 

| I Average monthly rainfall (C.M.A. Koreelah 9341-II-S)

Sept.'79 = 3mm.

Oct.'79 = 63mm.

Nov.'79 = 78mm.

Deo. '79 = 41nim.

Jan.'81 = 29mm.(to 28/l)

Average annual total = 1082mm.

1977 total = 709mm.

1978 total = 785mm.

1979 total = 520mm.

1980 total = 758nnn.

FIGURE 3.2 Wallaby Creek rainfall data for study period, with averages.
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1980 total = 836mm.

Figure 3.3 Cheviot Hills rainfall data for study period, with averages.
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selective and was followed by timber stand improvement in 1968-9 (D. Binns, 

pers.comm.). Its openess is indicated in the aerial photograph and it is 

structurally classified as woodland (according to Specht, in Leeper,1971).

It has a grassy understorey which is burned on a 5-7 year rotation.

The Wallaby Creek valley section, surrounded on all but its south

eastern side by State Forests, is owned by two main interests. Mr. J. Mulcahey 

is solely concerned with beef-cattle grazing, and occupies the land in the 

north. The remainder and bulk is cooperatively managed by Messrs. Jack and 

Ned Hayes, and Mr. Rusty Bell. The Hayes' have lived in the valley for many 

decades and are very much responsible for fostering the natural attractions 

associated with the area. Some corn has been grown in the past but the 

principal land use is geared towards beef production. Pastures are mainly 

of the narrow-leafed carpet-grass (Axonopus affinis), with some paspalum 

(P. dilatation). Some paddocks are occasionally sown with lucerne (Mediaago 

s p .) or oats (Avena s p .) for supplementing cattle feed.

3.2.2 Cheviot Hills

"Cheviot Hills" refers to the name of a property which is owned and 

managed by Mr. R.B. Ramsay and sons. It is located 45 km due south of Wallaby 

Creek and approximately 8 km north of the Bruxner Highway from Drake at 

152°23'E, 28°53'S. From my search of museum records, it was found that a 

specimen of A. rufesoens had been presented to the Australian Museum in 1972, 

with locality as Cheviot Hills. Upon visiting the Ramsays I learned that rufous 

rat-kangaroos were apparently often seen there. In September, 1979, after a 

few days were spent on the property, good numbers of A. rufesoens were found, 

and the area was considered as an ideal monitoring site.
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The Clarence River valley bisects the area separating Wallaby Creek 

from Cheviot Hills, The country around Drake is based on sedimentary rock 

formations - igneous intrusions have resulted in the district acquiring a 

long history of mining interests. Most areas on the property are gently 

undulating but steep sided hills occur over much of the north-eastern portion. 

Yellow podzolic soils dominate throughout, except for higher fertility alluvial 

components of the creek-beds.

The vegetation of the area is basically all dry sclerophyll, represented 

by several associations in the dry coastal eucalypt and spotted gum forest 

types Csee section 1.3.4). Spotted gum (ff, ma.Qula.ta) is ubiquitous over 

Cheviot Hills and dominates the flatter and gently sloping sites, often 

associated with forest oak CCasuarina torulosa) . Several other eucalypts 

occur over the property and may assume dominance or co-dominance with spotted 

gum, according to local variations in soil and topography. These include 

white stringybark (E, eugenoides) , grey ironbark (j?. paniaulata) , Blakely's 

red gum (E. blakelyi) and rough-barked apple (Angophora ftoribunda) . A shrub 

layer may be found in some creek sections but the woodlands and open forests 

mostly have a short grass understorey. Unlike Wallaby Creek, the common 

tussock (Poa sp.) does not occur on Cheviot Hills to any extent, and even 

blady grass {Imperata cylindrica) , which is dense throughout the nearby 

Girard State Forest and adjacent areas, seems restricted to small gully 

sections. The short grass understorey is occasionally interrupted by patches 

of Carex long-Cbraahi'ata and Lomandra longifolia in the moister situations.

The altitudes of both major study sites are similar (450-500 m  ASL) 

but the climate at Cheviot Hills (C.M.A., Pretty Gully sheet 9340-II-N) is 

significantly different. The several dissected mountain ranges separating 

Wallaby Creek from the coast tend to eliminate coastal wind influences but
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Cheviot Hills, separated from the coastal lowlands by only the narrow 

Richmond Range, experiences a slight temperature-moderating effect from 

occasional easterly winds. Average daily and seasonal temperature ranges 

are therefore less, although winter frosts still occur. Rainfall is 30% . 

higher (1402 mm) and has a very marked summer maximum.

The prime land-use on Cheviot Hills is beef production. Sheep are 

unknown from the area and cattle grazing has been maintained ever since 

management was taken up last century. Only a small proportion of the property 

has been cleared, with the "Forty-acre" and "Airstrip" paddocks (see photo 

3.2) having been bulldozed in about 1969, following ringbarking almost fifty 

years previously. The Airstrip paddock was subsequently sown to oats, but 

this was never repeated. Much of "Lunatic's"and "Green-trees" was poisoned 

only during the last decade. Aerial fertilising with superphosphate (some

times mixed with clover seed) was done in 1980 and occasionally in the past, 

with coverage of the above sections as well as of the major clearings along 

Girard and Emu Creeks. Cattle utilise all of the wooded and cleared areas.

Some selective cutting of sawlogs has taken place on Cheviot Hills in 

past years. Today, logging is restricted to small sleeper-cutting operations - 

original leasehold sections have been earmarked for declaration as private 

land, requiring a ten-year notice being given, and during which time the 

Forestry Commission has access to logging rights.

The surrounding woodland and pasture areas of the Airstrip, Forty-.-acre, 

Lunatic's and Green-trees paddocks were chosen and used for intensive study 

at Cheviot Hills.



Photo 3.2 Cheviot Hills study area. Scale 1:25,000 

(Reproduced with permission of Director of 

Crown Lands).
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3.3 Marking and monitoring A. rufesoens populations

No systematic study of recognisable individuals of A. rufesoens had 

ever been done under free-ranging conditions. Formulation of guidelines 

towards species management requires a full understanding of behavioural ecology 

in terms of daily and seasonal movements exhibited by different sexes and age 

classes. Regular monitoring of known animals provides for a systematic 

approach in assessing the importance of home range and/or territorial 

behaviour within a group. The size, shape, location, and heterogeneity of 

habitat tpypes of individually occupied areas can be assessed by regular 

observations. Also, social encounters, spatial and temporal allocation of 

activities, breeding and growth rates, feeding behaviour, and chances of 

survival, are all aspects which may be furnished with valuable information 

during such a study. Most of this work was carried out in conjunction with 

Mr. R. Southgate who helped in the capture of animals and spent much time in 

locating and observing individuals.

3.3.1 Reflective collar designs

The collars used to identify animals in..this study were designed and 

constructed by myself. Usually six squares of reflective material, of either ' 

one, or two alternating colours, were glued on to a narrow white strip of 

plastic (cut from an ice-cream container). This strip was then slipped into 

a piece of clear, flexible, polythene tubing which had been flattened by 

ironing - two tubing sizes were tried, with external diameters of 10 and 

17 mm. Cattle tail-tags provided an adjustable joining mechanism for use 

on the collars, and tags were cut in half and rivetted to either ends of 

the tubing. Precautions were taken against moisture getting inside the collar



65

and the exposed ends of the tube were sealed with a flexible glue or a caulking 

compound. An improved seal may possibly be achieved by the use of silicone 

(G. Blackmann, pers.comm.).

Collars were attached only on adult animals, leaving enough room for at 

least two fingers to be slipped between the collar and the neck. The protrud

ing join of the tag was trimmed to avoid abrasion to the chin and arms. 

Immediately following release, animals attempted to remove the collars but 

subsequent observations indicated that no apparent discomfort resulted, 

although some hair loss did occur with the larger size. Collars were visible 

at up to 80 or 90 metres at night but often required closer observation for 

distinguishing some colours.

3.3.2 Capture methods

Although fairly approachable at night, A, rufesoens is very aggressive 

once captured. Cage traps, although useful for the more docile potoroos, are 

not recommended for use in catching A. rufesoens as injury is likely to result, 

and netting is more profitable (P. Johnson, in litt,).

Two nets were constructed by technical staff of the Faculty of Resource 

Management, U.N.E. The framework for the nest was of aluminium conduit, 

consisting of a long handle, which was 146 cm in length and screwed apart at 

the centre, and a circular loop of 73 cm diameter was attached to one end. 

Netting was securely tied around the loop and was allowed a generaous fall to 

effectively entangle the captive.

Animals were successfully caught by two methods, on foot or from a 

vehicle. In terrain which was unsuitable for vehicular travel, the former 

method was used. It could be done alone but usually involved one person 

holding a spotlight and carrying a sack while another slowly approached the
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blinded animal with the net. Most catching at Cheviot Hills was done from 

a vehicle, with one person slowly driving towards the object, another spot

lighting from the roof, and a third person sitting on the bonnet with a net. 

Although most animals would flush, some were dazzled by the lights and the 

noise of the engine and opted to remain on the spot, allowing the captor to 

simply drop the net over them from the vehicle.

Once caught, individuals were immediately placed into sacks and processed. 

Processing consisted of weighing, sexing, pouch inspection, and measuring the 

tail (ventral and butt), pes, crus, and forearm length and girth. Pouch young 

were aged using the tail length relationship described by Johnson (1978a). 

Adults were collared and also ear-marked with a numbered metal chicken-wing- 

tag. Sub-adults were only ear-tagged. All animals were immediately released 

where they were caught, and, with two exceptions, were not recaptured.

3.3.3 Monitoring of individuals

■The first animals were caught at Cheviot Hills during January, 1980.

Seven individuals were collared then, and a subsequent capture period in 

February, increased this number to ten (see Fig. 3.4). Six of these were taken 

on the "Airstrip" paddock, three on Forty-acre, and one from Lunatic's".

At Wallaby Creek, eight A. rufesoens were collared, six in January, and two 

in May, all from near or within the area of intensive study delineated in 

photo 3.1. The overall sample consisted of seven males and eleven females.

During 1980 and early 1981, each of the study sites was revisited by 

myself and/or Mr. Southgate during most months for periods of from one to ten 

days. Mr. C. Johnson also passed on information of sightings at Wallaby Creek 

during the latter months of the study.



67

1980

I H i  sighted during that month 

EZZ) no search during that month

CZZ1 not sighted during that month, with search

FIGURE 3.4 Monitoring periods for collared A. rufesoens at 
Wallaby Creek (W.C.) and Cheviot Hills (C.H.)

* N.B. only two collars were ever found. That of 
No. 786 was found on 5/8/80, chewed and with pieces 
up to 800 m  apart. That of No. 684 was also found 
with teeth marks, on 14/6/81.
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Spotlighting observations were undertaken during each of the return 

visits in an attempt to relocate as many of the marked animals as possible.

An area of approximately 850 m x 250 m  was gridded at Wallaby Creek, marked 

with identifiable pegs delineating 25 m  x 25 m  grid squares (Southgate, 1980) . 

Upon relocation of a recognisable animal, the exact location was thus recorded. 

The more extensive search area at Cheviot Hills demanded the employment of a 

different method whereby an occupied spot was marked with stones. This spot 

was relocated during daylight hours and distances were paced from physical 

features (trees, tracks etc.) and from previously marked sites. Information 

obtained in this way provided data towards recognising daily and seasonal 

patterns of habitat occupancy, together with home range and/or territorial 

behaviour exhibited by A. rufesoens. Other aspects of behaviour were also 

available to Southgate for study, and to a certain extent, information on 

breeding status could also be gauged for each sex.

A  summarized description of the relocation success for each of the marked 

animals is given in Pig. 3.4, together with the time of capture and length of 

time for which individuals were known to be surviving.

The small size and occasional rapidity of movement of A. rufesoens make 

extended observations of individuals difficult, especially during twilight 

periods. It was thus almost impossible to gauge how far animals were moving 

to and from nesting sites, and how regularly these nesting sites were being 

used. The potential value of a radio-tracking program was apparent. Radio 

transmitters have been previously used on other Potoroinae; Dr. K. Johnson 

(in litt.) has tracked B. gaimardi in Tasmania, and B. peniaillata has been 

tracked in Western Australia by Christensen (1980) and Sampson (1971). A 

minimal amount of radio-tracking has also been done with P. tridaatylus in
I

south-eastern New South Wales by the C.S.I.R.O. Division of Wildlife Research
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(P. Catling, in litt.). Some weeks were spent by me in attempting to develop 

a system for use on 4. rufesoens, but further effort was abandoned following 

continued technical difficulties. Further details of this attempt are 

described in Appendix 2, together with descriptions and shortcomings of methods 

used by other workers in radio-tracking rat-kangaroos.

3.4 Techniques of habitat analysis

Initially it was important that a large number of areas be sampled 

to achieve an understanding of the full range of habitats occupied by 

A. rufesoens in northern New South Wales. Once this was achieved, irore • 

detailed and directed analyses could be formulated-to assess the relative 

importance of different parameters associated with occupied areas.

3.4.1 Structural and floristic descriptions

For all those areas visited, whether or not known to contain populations 

of A. rufesoens, general descriptions were made of the broad-scale nature of 

forest types occurring in the district. Then, for more selected sections, 

the prevailing floristic community association was determined on the basis 

of the dominant or co-dominant tree species. Some associated tree types 

were also identified, with notes on localised variability according to 

soils and topography. Specht's structural classification of Australian 

vegetation (in Leeper, 1970), based on projective foliage cover of the 

tallest stratum, was adhered to.

The presence or absence of grass and shrub layers were recorded for all 

sites. Heights and relative densities of components of these strata were 

tabulated. Here, structural information was more important than pure floristics 

and only some dominant species were noted.

3.4.2 Systematic plot sampling

A systematic method of habitat analysis was devised with the aim of



evaluating the relative importance of certain components of the environment, 

at both the macro and micro levels, to the individual A. rufesoens. Such 

information is-of value in describing observed behavioural characteristics. 

Familiarity with the Wallaby Creek area, together with a readily available 

gridded section, made this area an obvious choice. The vastly different 

habitat occupancy exhibited by A. rufesoens at Cheviot Hills provided an 

interesting comparison, and similar sized plots (25 m x 25 m) were marked 

out in selected areas.at Cheviot Hills.

Ik
A checker-board pattern was chosen for the 101 plots sampled at Wallaby 

Creek and variable length linear transects, with plots 30 m  apart, were used 

for 76 such sites at Cheviot Hills. After identifying the location of indiv

idual plots, the following information was tabulated for each one:

a) projective foliage covers for tree, shrub, and tussock strata, i.e. the 

percentage of ground that would be shaded by a stratum if sunshine came from 

directly overhead and no other strata were present.

_hL. distance from woodland edge to centre of plot (if applicable);

c) log suitability index - arbitrarily based on a relative unit scale from

0 to 5 inclusive, describing the potential availability of fallen wood as 

habitat for refuge and cover.

d) slope - taken to nearest 0.5 degree, at centre of plot, using climometer.

e) aspect - taken to nearest 5 degrees, at center of plot, using magnetic 

compass.

f) digging index - a total count of feeding digs attributable to A. rufesoens

2
occurring within a 100 m area, taken as that area of a circle formed by 

rotating a 5.64 m length of string about a stick at the centre of the plot.

g) food availability index - a total count of all flatweed (Hypoohoeris

radioata) and star thistle (Centaurea oatoitrapa) plants occurring within a 

2
25 m  area (radius 2.82 m) at the centre of the plot.

* N o t e : -  i.e. a p a t t e r n  by  w h i c h  d i a g o n a l l y  o p p o s i n g  s q u a r e s  
of  a g r i d  a r e  s e l e c t e d  ( e g . , e i t h e r  all b l a c k  or a ll w h i t e  
s q u a r e s  of  a c h e s s  b o a r d ) ,  h e n c e  s a m p l i n g  50% o f  an area.

70



71

h) food selection index - where possible, identification and tabulation

2
of food items selected by A. rufesoens within a 25 m  area at the centre of 

the plot (i.e. from discarded plant remains at diggings).

2
i) dung index - total count of A. rufesoens droppings found within 100 m 

area at the centre of the plot.

j) nest sites - total number of nests attributable to A. xufescens found 

during a thorough search in the plot.

k) sightings - total number of A. rufesoens seen in each plot during six 

nights of spotlighting (Wallaby Creek only).

I employed computer technology to analyse the above data. A fortran 

program was constructed to give information about correlations, simple and 

multiple regression analyses, and plots, for selected combinations of variables. 

All results are given in Appendix 4.

3.4.3 Description of nests and nest locations

During fieldwork activities, rat-kangaroos were occasionally flushed 

from nests or refuge sites. A, rufesoens was flushed by me on nine occasions, 

five times at Wallaby Creek and four times at Cheviot Hills. Data from 

observations by others, as well as descriptive information gathered from 

over fifty nests found during the study period, go towards building up a 

picture of nesting behaviour for A. rufesoens.

All A. rufesoens nests from which animals were flushed were systematically 

described. Observation notes on flushing distance and immediate behaviour
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were noted. Prevailing weather conditions were recorded. Brief structural 

and floristic descriptions of the habitat were made, particularly at the 

micro-environment level. Slope, aspect, and distances to alternative refuge, 

other known nests, and available nesting material were described. Nests 

were rechecked daily for the period until the end of the field trip., when they 

were measured and collected.

Freshly collected nests of A. rufesoens were oven-dried. Nesting material 

was separated into grass, twigs, leaves, bark, roots, etc., and each category 

was then weighed and assigned a percentage value of the total nest weight.

Nests were too well interwoven to allow for separation into tail-fulls of 

nesting material.

3.5 Investigation of feeding patterns

Food selection and availability are potentially important factors which 

could partly govern the status and distribution of species. Dietary information 

for Potoroinae (especially for A. rufesoens) is readily available through 

inspection of diggings, analysis of faecal pellets and stomach contents, and 

through observations made on wild and captive animals.

3.5.1 Inspection of diggings

Descriptions of pits left by A. rufesoens when feeding have been 

described in section 3.1.3. When selecting roots, A. rufesoens typically 

digs up the whole of a plant, eating the root section, and discarding the 

leaf material. Identifiable leaf remains can thus be found at most fresh 

digging sites, thus providing information towards feeding preferences (see 

photo 3.3). Fungal remains are also occasionally left at feeding sites 

and these can be identified from other nearby fungi or from spores. This 

form of investigation requires careful interpretation as only relatively



Photo 3.4 Faeces of A. rufesoens.
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fresh diggings are useful and some food items are more easily identifiable 

than others. Where digging has been for hypogeous ( s u b t e r r a n e a n )  fungi 

or insects, there may be no trace left of evidence for such items.

At all localities where A. rufesoens were found, searches were made in 

attempts to ascertain the most important food items being selected. Also, 

for the regular monitoring sites, periodic assessments were made of changing 

seasonal patterns of food availability and selection,

3.5.2 Collection and analysis of faecal pellets 
and stomach contents

As mentioned previously, the faecal pellets of A. rufesoens are 

characteristic in shape, and relatively easily found. Sample collections 

were taken of A. rufesoens faeces at all sites where they could be found, 

as well as periodic collections from Wallaby Creek and Cheviot Hills. The 

activities of the dung beetle Onthophagus peramelinus unfortunately make 

collection difficult during summer months.

Dried faeces were macroscopically examined for the presence of insect 

remains and counts were made of the percentages of scats containing such 

fragments for each sample collection. Identification of such food items was 

dependent upon the presence of sufficiently useful material.

For each sample collection, 0.3 gram of dried faecal material was 

thoroughly macerated with 2 mis of 30% alcohol. A drop of this solution was 

then placed on to a glass slide with a coverslip and viewed under a micro

scope at X400 magnification. Fungus spores were apparent in all samples. 

Counts were made of each spore type represented, for ten different fields 

of view, and average spore counts were obtained in this way. Australian
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fungal spore taxonomy is unfortunately poorly documented and most spore 

types could not be identified.

A small number of stomach samples of A. rufesoens road-kills, and 

the contents of one P. tridaatylus stomach, were analysed in a similar 

manner. The contents of two A. rufesoens stomachs were tested for nitrogen 

levels using the Keldahl technique.

3.5.5 Observations on wild and captive animals

It was often possible to observe A. rufesoens feeding at close quarters 

in the field, particularly with a dim light, or with a night-vision, light- 

intensifier unit. This allowed for first-hand viewing of food selection by 

the species. Animals disturbed while feeding also occasionally left half

eaten food items behind.

The establishment of a captive colony of A. rufesoens (see section 3.7) 

provided a situation in which the relative attractiveness of certain food 

items could be gauged, by supplying different combinations of weeds, tubers, 

etc. The requirement for water, for which no information was obtained in 

the field, was partly established by observations on the captive animals.

3.6 Predator scat analysis

During the last decade analysis of predator faeces has become an important 

and useful tool in both dietary studies and wildlife survey programs. The 

ability to detect and identify the presence of hair samples in predator scats 

was employed in this study, firstly to assess the significance of fox and 

dingo predation on rat-kangaroos, and secondly as a method of determining the 

presence of rat-kangaroos in localities where their presence may otherwise 

not have been detected.
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Scats were collected from most areas which were visited, and particularly 

from Wallaby Creek and Cheviot Hills. They were most commonly found along road 

tracks or on dam walls, where animals had been marking their territories.

Each scat was individually soaked in a dish of hot water and broken up 

by hand. Rubber gloves and a face mask were worn during this procedure to 

avoid the possibility of contracting hydatid disease from the dingo scats.

The suspension was then poured into a 500 micron gauge sieve and washed under 

running water. Claws, teeth, bone fragments, and a representative sample of 

hair were put aside into a vial of alcohol solution.

Time constraints did not allow positive identification to the species 

level for all samples. Those samples which were obviously not of potoroine 

origin were generally left out of any further analysis. For those which were 

still "possibles", the hair sectioning technique described by Brunner and 

Coman (1974) was undertaken. This method basically produces a thin cross- 

section of several hairs which is directly viewed under a microscope. Size, 

shape, and colouring of the medulla and cortex, particularly of the guard 

hairs, usually differ between species. A reference collection of slides or 

photographs thus allows comparisons to be made against the unknown sample, 

often leading to its identification. Further inspection of whole hairs for 

medulla patterns, or the production of scale casts, may facilitate improved 

identification.

I employed photomicrography techniques to obtain a reference collection 

of prints for sections and scale casts of P. tvidaotylus and A. rufesaena 

hairs. Reference photos for most other macropod species in northern New South 

Wales were also made as some species tend to exhibit local variations in hair 

structure, and it is often difficult to separate some macropod types.



Photo 3 .5 Section through sample of A. rufesoens hair. 
Mag. x 200.

(Note: underhairs have larger cortex width 
cf. P. tridaatylus)

Photo 3.6 Scale cast of A. rufesoens guard hair in proximal 
*5. Mag. x 200.
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Hair characteristics exhibited by P. trid a a ty lu s are described in 

Brunner and Coman (1974). Hair from A. rufesoens (see photos 3.5 and 3.6) 

is characterised by underhairs which are more circular and have a larger 

cortex width than P. trid a a ty lu s . Primary guard hairs have a maximum 

diameter of 150 microns, often with an irregularly shaped medulla.

3.7 Establishment of a captive colony of A. rufesaens

The decision was taken to establish a captive colony of A. rufesaens .

In doing so, several biological and behavioural aspects could be conveniently 

studied under controlled conditions, allowing resultant information to be 

extrapolated to field conditions and alternatively, providing possible 

explanations to field observations.

A wire enclosure of aereal dimensions 12 m x 8 m was available for use.

It was divided into two sections by a fence and a hinged doorway. Chicken- 

wire was secured to the base of the fencing and extended to 20 cm below ground 

level, prohibiting animals from digging their way out. The top of the enclosure 

(2 . 8  m high) was part-fenced with wire netting to prohibit predators from 

entering. All edge fencing was covered with hessian to minimise disturbance 

and to protect new occupants from damaging themselves. Water and nesting material 

were freely available, and several hollow logs, together with tall grassy patches, 

provided shelter.

The first introductions were made in July, 1980, consisting of an adult 

female and a subadult male, from Wallaby Creek. The male died shortly after

wards of unknown causes. A  subsequent adult male and two adult females 

collected in August made the full complement of the original colony. Each 

of the females has since produced pouch young to eviction, and some of their 

progeny have also successfully reproduced.
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Animals were maintained on a mixed diet of mainly sweet potato, dog 

food pellets, and sheep nuts (compacted grain and fodder), and occasional 

quantities of flatweed and thistle roots. No vitamin or mineral supplements 

were required and food was always freely available.

Occupants were only infrequently caught and checked. Growth rates

of young were recorded and pouch conditions of females were monitored.

Minimal disturbance was important as most emphasis was on behavioural obser

vations. Adult males were separated into different enclosures when fighting

became vicious.

A  raised hide was set up immediately outside of the enclosure, facili

tating observations to be made. Dim lighting was maintained by the use of 

three or four gas lamps around the perimeter. Observations on the colony were 

periodically made by Jarman, Southgate, and Keller.
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CHAPTER 4 

PRESENT DISTRIBUTION AND STATUS OF 

A. rufesaens IN NORTHERN N.S.W.

Both Bettongia gaimardi and B. peniaillata were once known to have 

inhabited this survey area of north-eastern New South Wales. Neither 

species has been positively identified in the region during this century, 

nor do X know of any recent unconfirmed sightings which have been made.

Some fairly extensive forested areas which have been subjected to minimal 

disturbance still remain, particularly to the north and south of the 

Gibraltar Range. Even in these areas, where research activities have 

recently been stepped up, no evidence of Bettongia has been reported, and 

the likelihood of its existence in the northeast is very small. P. tridaatylus 

and 4. rufesaens are the only potoroines known to be still persisting in 

N.S.W. and this chapter details the present known distribution and status 

of Aepyprymnus in the northeast of the State.

4.1 General distribution

An approximation of the probable distribution of A. rufesaens in 

Australia immediately prior to European settlement has been illustrated in 

Pig. 2.1. Also shown is the assumed present distribution (Queensland infor

mation from Johnson and Bradshaw, 1977). In Queensland, the species inhabits 

the eastern slopes of the ranges as far north as Cooktown.

Figure 4.1 illustrates all of the valid recent reports of A. rufesaens 

in northeastern New South Wales, together with locality information from 

specimens housed in N.S.W. and A.C.T. museums. Sightings other than my own 

were considered valid if the supplying authority was regarded as being



competent in identification and/or if descriptive information was sufficient 

to confirm the identification. Some of the site locations were based solely 

on evidence of diggings and/or dung. Appendix 2 lists those areas where 

search efforts were concentrated (camping, spotlighting, trapping), together 

with survey dates, dominant land-use, cattle-grazing intensity, presence or 

absence of Potoroinae, and status of competitor species seen (i.e. other 

macropods, bandicoots, lagomorphs, and predators) in each area.

A line has been drawn to encompass the entire portion of northern N.S.W. 

where A. rufesaens is assumed to exist. The boundary takes in all of those 

localities which are considered to be still supporting rufous rat-kangaroos 

on the basis of site information, and topographic and vegetational barriers. 

Densities are far from uniform within these boundaries and distribution is 

patchy in some areas.

More than ninety percent of the overall distribution is contained 

between the 152nd and 153rd meridians, stretching south to just beyond the 

30th parallel. The north-south distance covers 210 km, varying between 45 

and 95 km from east to west, and covering a total of over 13,000 sq. km.

Some unconfirmed reports of A. rufesaens in other parts of the State 

have occurred during recent years, and these will be discussed later. The 

only district outside of the survey area where the species confidently still 

persists is in the Barrington Tops National Park, north of Newcastle, and. 

possibly some sections beyond the Park boundary. The area was not investigated 

in this study, but information obtained from Mr. J. Trudgeon (Senior Ranger, 

Hunter District) indicates that recent sightings have been made in the 

Gloucester River, Gloucester Tops and Williams River (vicinity Barrington 

Guest House) sections of the Park.



FIGURE 4.1 The distribution of A. rufesaens in 
northern New South Wales. (Numbers 
refer to areas discussed in text)

#  Records subsequent to 1970 

A Pre-1970 records (tit.} mus.)
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4.2 Distribution and status in the survey area

For ease of discussion, site locations have been grouped into eleven 

areas (numbered 1 to 11 in fig. 4.1). Each of these areas, although not 

necessarily distinct from each other or internally homogenous, have been 

selected from the distribution continuum for systematic description of 

A. rufesaens status in different localities, together with discussion of 

distributional barriers in these areas.

(1) The north-western sector takes in the Wallaby Creek study site and is 

part of the upper catchment of the Clarence River. It has always been a 

stronghold for A. rufesaens and Calaby (1966) considered the species to be 

fairly common in suitable habitat in the early 1960's. Local inhabitants 

are well aware of the animal's presence and Forestry Commission personnel 

frequently sight them when burning in grassy habitats.

Distribution is locally patchy due to the strongly undulating nature 

of the country, which is dissected by rainforest sections, particularly along 

gullies and sheltered ridges of the Koorelah Range. State Forest occupies a 

large proportion of the Urbenville-Tooloom-Legume-Dalman area and only the 

valleys and lower slopes have been cleared of timber, supporting mainly beef 

cattle. Macropod diversity is high and up to eleven species may be represented 

within a few kilometres.

(2) The Richmond Range in the Bonalbo area acts as a natural dividing line 

between the eastern and western sectors. To the east towards Kyogle and Casino, 

local inhabitants (incl. Mr. R. Thomas, Rabbit Inspector, Casino P.P. Board) 

were unable to recall any sightings of A. rufesaens,. and day and night searches 

by me supported these findings. However, I found diggings and dung on the 

lower western slopes of the Range and inhabitants of the area vindicated the 

existence of the species, claiming the status to be common in some parts
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around Bonalbo and less common near Old Bonalbo. Kaufmann (1974) records 

A. rufesaens from this area and two museum specimens (CM 108, CM 115) dating 

back to 1960 were taken from there.

(3) Within this district about Drake is the other main study site of 

Cheviot Hills. Extensive areas of eucalypt woodland are dotted with small 

clearings. A. rufesaens are lightly distributed through much of the woodland 

component, but tend to concentrate about the clearings where densities may be 

high (up to 17 individuals have been seen on a 40-hectare paddock). Numbers 

on Cheviot Hills are unusually high compared with past decades, as are 

densities of wallabies and kangaroos, claimed by Mr. R. Ramsay to be caused 

by more efficient methods of dingo control.

A. rufesaens diggings were common in woodland and pasture areas to the 

immediate south of Drake. The species has been reported along the Paddys 

Flat Road between Tabulam and Tooloom. Animals were seen near Morgan's 

Creek north-west of Drake. Sightings have been made by Mr. A. Butler (For. 

Coiran.) in the Girard State Forest, but the species appears to be uncommon 

there as five spotlighting sessions produced only one sighting, and diggings 

were uncommon. Some local inhabitants have reported a decline in the numbers 

of rat-kangaroos seen during the last 20 or 30 years.

The western cut-off point for A. rufesaens in this sector appears to 

be near the Sandy Hill-Boorook Road, which runs adjacent to a steep-sided 

range of hills and beyond which no signs of occurrence have been found or 

recently reported. Bald Rock National Park, forming part of the granite 

belt further inland, supports apparently suitable habitat and Fairley (1978) 

claims that rufous rat-kangaroos may be there. However, two days and nights 

of intensive searching failed to indicate any such existence.
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(4) The Clarence River Valley, downstream from Tabulam to beyond Baryulgil, 

is bounded on the west by  the Ewingar and Washpool State Forests of the 

Gibraltar Range, and on the east by the southern continuation of the 

Richmond Range. Rufous rat-kangaroos occur over much of the valley section 

but tend to be mostly absent above the 300 m  contour level as areas become 

steep and heavily forested. Once again, local inhabitants and foresters are 

unfamiliar with A. rufesaens on the western side of the Richmond Range, but 

not on the eastern side where I found no evidence of its being there, except 

for a road-kill seen by Mr. G. Holloway (N.P.W.S., Grafton) in 1980 near 

Wyan.

The area between Coaldale and Grafton was searched, but without a positive 

result. The hilly sandstone-based habitat of the extensive Banyabba Nature 

Reserve appeared little-used by macropods, and failed to exhibit character

istic site conditions utilized by Aepyprymnus. The Rabbit Inspector with the 

Grafton P.P. Board has not encountered A. rufesaens within 40 km of the town.

(51 During this study, no rufous rat-kangaroos were seen within the bounds 

of the Gibraltar Range National Park following almost a week of intensive 

searching by Mr. R. Southgate and myself, at different times of the year. 

Certainly it is not common there, but several conflicting reports build a 

confused picture of its possible status and habitat use.

The northern side of the Park, particularly along much of Grassy Creek, 

appeared to contain suitable habitats for A. rufesaens. Sightings in this 

area have been reported by Messrs. N. Shepherd and G. Robertson in 1975, and 

by Mr. R. Paine, all of the N.S.W. N.P.W.S. The northern sector is however 

very shrubby and unlike any areas where A. rufesaens have previously been seen. 

Although N.P.W.S. park workers knew of no sightings along the road to, or in 

the vicinity of, the Mulligans Hut camp site, some visitors (Ms. L, Broome,
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Mr. M. Dillon) have reported fairly convincing observations in this 

section.

The Washpool State Forest has been recently investigated by several 

research groups but none have succeeded in identifying the presence of A. 

rufesaens. My research in the area was part of a combined effort organised 

by-the N.P.W.S., in July, 1980. Some tall open woodland habitats with a 

dense blady grass (Imperata aytindrica) understorey along the ridge top 

appeared most suitable, but without result. The site location to the east 

of Washpool Creek has been supplied by Mr. G. Wilson (Aust. N.P.W.S.) based 

on a 1972 observation.

On the eastern side, where the Gwydir Highway begins its ascent of 

the Gibraltar Range, A. rufesaens was found to be fairly active. Several 

road-killed animals were collected at this point but searches in surrounding 

areas failed to extend this distribution further east towards Jackadgery and 

Grafton, local inhabitants know of no such animals on their properties, but

I was able to locate a small occupied area at the base of the Grange State 

Forest, north of Jackadgery.

(6) The deep gorges of the Guy Fawkes River and its tributaries act as a 

natural boundary to the present distribution of A. rufesaens in this south

western portion. Distribution appears to be patchy and densities are low.

A concentration of diggings was found in a small pasture area near 

Buccarumbi, and small numbers of animals were seen in one area of Dalmorton 

State Forest, and in a grassy gully section of Chaelundi State Forest. The 

latter area is adjacent to the Guy Fawkes River National Park, and although 

there has been one fairly recent report of A. rufesaens in the Park (Mr. R. 

Leggat, pers. comm.), searches by myself, together with extensive periods 

of fieldwork by Mr.K. Joblin, cannot further confirm this.
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(7) The areas centred around Clouds Creek occupy the northern portion of 

the Dorrigo Plateau, and the slopes emanating from it. A. rufesaens does not 

cross the Plateau into the roughly undulating catchments of the Bellinger and 

Macleay Rivers, nor does it extend eastwards on to the Tablelands proper.

The most southerly recent occurrence of the species has been reported 

by Barnett et at. (1976), about 10 km south of Clouds Creek. Other occasional 

sightings were made by myself and by M r . C . Mackowski (For. Comm.) in Clouds 

Creek State Forest, and also by Mackowski in Kangaroo River State Forest.

The status of A. rufesaens in these parts is difficult to ascertain 

due to the inaccessibility and dissected nature of many sections. Mr. D.

McKenzie (1976) failed to record the species during extensive spotlighting 

observations carried out in the Clouds Creek State Forest over several months.

Mr. C. Mackowski has been undertaking weekly spotlighting transects throughout 

most of the State Forests in the Coffs Harbour Forestry District over the past 

two years, and, although efforts have been concentrated on arboreal mammals, 

only five A. rufesaens have been seen, on three nights, in two State Forests. 

Northeast of Clouds Creek towards Nymboida, some local residents claimed that 

they saw an average of about four individuals per month (B. McLennan, B. Ellis, 

pers. aorrn.).

(8 ) The south-eastern arm forms one of the two coastal lowland districts 

where A. rufesaens is still found. Populations are probably patchily dis

tributed as I was unable to locate any occupied areas during three days in 

the district. Reports from the inland side of the narrow Coast Range indicate 

that local abundances may occur in Newfoundland State Forest (P. Paige, via

A. Gilmore, pers. aomm.), and towards Lanitza.

In April, 1981, Ms. Jocelyn Davies (N.P.W.S., Grafton) flushed a rufous 

rat-kangaroo from its nest near Lake Hiawatha. This site was on the lower coastal
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slope of the Coast Range, _within_8..km of the sea,-hence becoming the most 

easterly known location for A. rufesaens in New South Wales.

(9) The Bungawalbin Nature Reserve and its immediate surrounds provide an 

important refuge area in this only other lowland district where A. rufesaens 

has been found. During two nights in each of March and August, 1980, a total 

of 20 rat-kangaroos was seen in 17 hours of spotlighting. Most were along a

3 km road section leading south from the Reserve.

Evidence from several different sources suggests that there have been 

relatively recent changes in the status of the species in these parts. On 

the one hand, it has been claimed that recent extensions to the distribution 

have resulted from increased dingo baiting activities, but most opinions 

support a declining status during the past ten or twenty years, Timber- 

cutters and graziers can rembember frequently encountering A, rufesaens over 

much of this district from Mongogorie to Whiporie during the 1960's, but they 

now claim to rarely see them, if at all.

(10) This district is bounded in the north by the McPherson Range, and in the 

east by the Tweed Range. My searches and interrogations in the lower reaches 

around Grevillea failed to indicate the presence of A, rufesaens. The museum 

specimen (CM 366) from this area is dated 1961.

Field investigations of the Border Ranges by N.P.W.S. staff in 1977, 

with particular emphasis on Levers and Wiangarie Plateaus, indicate the status 

of A. rufesaens there to be "frequent", inhabiting tall and partly-cleared 

woodland, and grassy areas. Mr. A. Rose (pers. oormA has collected droppings 

at Levers Plateau, after having observed the species on the adjacent Queensland 

side of the border.
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111) Isolated reports of A. rufesaens have been received from the far north

east between Lismore and Murwillumbah although fieldwork in the area failed 

to add to this information. Landholders below the eastern escarpment of the 

Tweed Range were unfamiliar with A. rufesaens. Among the only known reports 

is a 1953 sighting made by A. Fox (pers. oomm,) near the base of Mt. Warning 

National Park. However, more recent reports have come from Nullum State 

Forest near Mullumbimby (seen 5 April 1981, A. Gilmore, pers. oomm.), and 

from the Rosebank area where an animal was trapped in 1974 (E. Reeve, pers. 

oomm.) in fairly atypical shrubby, moist habitat. The status of the species 

in these parts is very uncommon and probably represented by only a few very 

small and isolated populations.

Ben Lomond Mountain, situated halfway between Armidale and Glen Innes, 

was intensively searched for two days and nights. Mr. M. Trudgeon (pers. aorrn.) 

claims to have frequently seen Aepyprymnus on the summit and above, through, 

and below the scree slope on the northern side, between 1956 and 1966. This 

was indeed an isolated island occurrence. In October, 1979, the flat grassy 

summit was being lightly grazed by cattle, and although the habitat appeared 

suitable, no evidence to suggest the persistence of rat-kangaroos was found.

One fox was seen.

In summary, the upper Clarence watershed, taking in sections 1-4, supports 

the best known populations of A. rufesaens in New South Wales. The pattern of 

distribution is however not continuous and is characterized by fairly discrete 

concentrations in areas of suitable habitat. In the lowland sections (8 and 9), 

and in the far northeast corner (1 1 1, the status of the species is most insecure, 

and is apparently declining. The southern slopes portion (5, 6 , 71, carrying 

very scattered low density populations, remains an important component to 

the overall status of A. rufesaens in N.S.W., providing an extensive reservoir 

of low-intensity land-use based on forestry.
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4.3 Recent unconfirmed reports outside the survey a r e a _______________________

a) In June, 1979, Mrs. J. Nixon of "Oakhampton", Upper Manilla, reported 

having seen an animal fitting the description of A. rufesaens while mustering 

cattle on the property. Subsequent to this, and in almost the same area, Mr.

N. Grant (pers. oomm.) made three similar sightings while spotlighting. Four 

days of fieldwork in the area during the following month of July proved 

unsuccessful in confirming identification of the animal(s) seen, and no 

further sightings have been reported since then.

The Manilla district may in fact have supported relict populations of 

A. rufesaens for several years after the widespread decimation of the species 

in the years preceding 1915. Specimens in the Australian Museum, dated as late 

as 1924 and presented by the trustees of Taronga Park Zoo, are recorded as 

having originally come from Manilla. Wheeler (1978) cites an incident of a 

rufous rat-kangaroo having been caught in a rabbit trap near Manilla in 1946- 

47. He also relates three other instances of claimed sightings since 1968, 

all within 15 km of each other, near Manilla.

b) Further west beyond the slopes, the Pilliga and Gilgandra districts 

have been the sources of other recent reports. Ms. E. Dovey (N.P.W.S., 

Coonabarabran) writes of continuing suggestions of rat-kangaroo-like animals 

being seen in the Pilliga Scrub, particularly in the north-western area from 

Pilliga to Wee Waa. A further report by Mr. J. Tipping (via Mr. E. Rolls, 

pers. oomm.) is of a rat-kangaroo seen near Baradine on three occasions in 

about 1975.

Rat-kangaroos were said to have been seen at least twice on the property 

"Bellvue" near Gilgandra in 1979 (Mr. B. Kean, pers. oomm.). Ms. E. Dovey 

and Dr. J. Caughley (also of N.P.W.S.) spent two days investigating the 

reports but were unable to produce verification. Much of the area has since 

been burnt and no further sightings have been reported.
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CHAPTER 5. 

THE BIOLOGY OF A. rufesoens

Assessment of animal status is dependent upon consideration being 

given to biological characteristics pertaining to the species in question.

Mere discussion of distribution and density is inadequate and requires 

integration with biological peculiarities, and with land use management 

pressures.

5.1 Behaviour

The information supply on the biology of A. rufesoens has been 

minimal, particularly in relation to field studies. This chapter presents 

aspects of the biology of the species considered important in its management, 

hence allowing for a more integrated approach to discussion in the following 

chapters. The contents of this chapter are based largely on my own field 

observations, with some additional information from Southgate (1980), and 

from captive studies by Johnson (1980) and Jarman (unpublished).

5.1.1 General behaviour

A. rufesaens is strongly nocturnal, spending the daylight hours hidden 

in a well-constructed nest. Emergence from the nest always takes place after 

sunset and usually in conditions of about half-light. In captive situations, 

adult males emerge five or ten minutes before females.

Activity patterns during emergence from the nest are variable and weather- 

related. Animals engage in feeding, grooming, travelling, nest building, 

interactions, and marking. Most feeding activity occurs in the first two or
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three hours after dark subsequent to which some animals returiT to "their 

nests for varying periods in between activity sessions. Observations 

during the study indicate that they return to their nests before sunrise 

and remain there throughout the day. Unless flushed from the nest, A. 

rufesaens was never seen during daylight hours. Frauca (1980) has however 

seen them on at least ten occasions in the light of morning.

The behaviour of young at foot (YAF) is somewhat different in that 

during the first six weeks following pouch eviction the young spend much 

of the night time alone in the nest, accompanying the mother on excursions 

for increasing time periods as they become larger and more confident.

5.1.2 Intraspecific behaviour

A. rufesoens exhibits a typically solitary behaviour. For all obser

vations recorded by Southgate and myself over an 18 month period, a total 

of 667 animals were seen in 579 groups. The 492 sightings (85%) of solitary 

individuals consisted mostly of adult-sized animals, and only very few sub

adults were seen alone. Adult-adult pairs (i.e. adults < 10 m apart) were 

seen 67 times (12% of sighted groups) and adult-subadult pairs were seen 

19 times (3% of sighted groups). Only once were 3 animals (2 adults + juvenile) 

seen together.

Because dimorphism between sexes is negligible, it was virtually 

impossible to distinguish males from females at a distance unless animals 

were marked or were carrying large pouch young. Part of the significance 

of paired associations is therefore lost. Also, during the study it became 

evident that adult-subadult pairs were not necessarily mother-YAF combin

ations and that adult males frequently escorted subadult females. No attempted 

measure has thus been made of the mother-YAF group class.
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The typical group size, or the size of group in which the average animal 

found itself (Jarman, 1974), has been calculated at 1.27. This figure is 

fairly consistent throughout the year and throughout the range of habitats.

No evidence of territoriality was found for either sex, but both males 

and females occupy loosely overlapping home ranges (approx. 20 h a ) . The home 

range areas of known individuals at Wallaby Creek and Cheviot Hills comprised 

both pasture and woodland sections, affected by the distribution of food and 

shelter resources, and conspecifics (S o u t h g a t e  , 1980).

Within a home range, animals tend to occupy a small centre of activity 

for feeding over successive days, and even months, while maintaining spacing 

within sexes. Apart from social influences, this centre of activity is usually 

shifted about throughout the year in response to changing patterns of food 

availability. In some seasons major shifts can occur. For example, no members 

of the marked population at Cheviot Hills were seen in their home area or 

other pasture areas during May, June or July, but returned to near their 

previous activity centres in August and September.

In captivity, especially in the company of females, adult males 

are extremely aggressive towards each other, and one may kill the other if 

escape is impossible. No such encounters were observed in the field and 

males that could be recognized tended to avoid each other.

Adult females, although not characteristically aggressive towards each 

other, maintain a social order or rank when in captivity. Smell, posture, 

vocalization (low growl), and striking with hind feet and forepaws, are all 

involved in the hierarchical process.
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Field observations were made of adult males in the company of both adult 

and subadult females. Pair bonding did not appear strong as animals often 

flushed independently, and in different directions.

5’. 2 Diet 

5.2.1 Feeding behaviour

A. vufesoens characteristically digs for its food, although some food 

items are available without digging. The short forearms are equipped with 

long curved claws which constantly grow to balance wear incurred while 

feeding (captive animals which were not required to dig for food attained 

unusually long claws).

Plant roots are the main food items selected, but fungi and insects 

are also dug up and eaten. Smell is important in food detection and animals 

hold their noses close to the ground, slowly moving them about in between 

hops. Upon locating a suitable root plant, the whole of the plant is dug 

up with both arms rapidly scraping at the soil on either side, until the 

plant is free of its hold. This rarely takes more than 3 seconds. The 

smaller plants are then held in both hands as the tuberous root section is 

devoured with the leaves being discarded in and around the digging site.

It is not uncommon for six or seven food items to be dug up and eaten 

within a minute. Movement while feeding is variable and related to food 

dispersion.

Johnson (1980) has observed regurgitation of food by A. rufesoens in 

captivity - "regurgitated material was dropped directly onto the ground in 

liquid form and was then re-eaten". This behaviour was not seen during this 

study for either captive or wild animals.
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5.2.2 Food selection

Although largely rhizophagous (root-feeding), 4. rufesaens is omni

vorous. Plant roots form the main part of its diet but fungi and insects, 

together with other less important foods, are seasonally selected according 

to general availability and preferences.

The introduced flatweed, Hypochoeris radioata, is by far the most 

common and widespread food item eaten (see photo 5.1). Its fibrous tap 

root was favoured in nearly all disturbed habitats where the weed was 

abundant, particularly in grazed pastures such as at Wallaby Creek and 

Cheviot Hills. 3ftis perennial herb is well able to withstand dry conditions 

and provides a readily available nutritive food source throughout the year, 

as do the roots of several other plants.

When soil moisture is high, other plant species which have deeper and

j
larger roots may be preferred to H. radiaata. This appeared to be the case

at Wallaby Creek. March and April were dry months (total 65 mm rain) and H.

radiaata was the main food item being selected. Then, with up to 300 mm of

rain in. May, the deeper rooted star thistle (Centaurea aalcitrapa) became

easier to dig up with the improved soil moisture levels, and the thistle took 

over from the flatweed as the dominant food item for tha next three to four

months. Continuing dry conditions during the winter and spring saw a reversal

back to H. radiaata in October, although smaller thistle plants were still

being taken.

The above two plant species are both introduced perennial weeds, occur

ring in almost all pasture areas which are well grazed, as well as in many 

disturbed open woodland habitats. The dandelion (Taraxacum offiainale) is in 

a similar category and has been identified as another food item taken by 

A. rufesaens.
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TABLE 5.1 Plant species upon which A. refescena is 
rhizophagous

Plant species Common name Native/Introd. Habit Occurrence

Hypochoeris radicata
(Compositae)

flatweed or 
catsear

introd. perennial
herb

common pasture 
weed

Centaurea aalcitrapa 
(Compositae)

star thistle introd. perennial
herb

common pasture 
weed

Arthropodium milleflorum 
(Liliaceae)

- native annual woodland

Sydrocotyle pedicellosa 
(Umbelliferae)

- native perennial
herb

woodland and 
pasture

Ajuga auBtralia 
(Labiatae)

bugle native perennial
herb

woodland

Brunoniella australis 
CAcanthaceae)

- native perennial
herb

woodland and 
pasture

Solenogyne bellioides 
(Compositae)

- native perennial
herb

woodland and 
pasture

Taraxacum officinale 
(Coihpo sitae)

dandelion introd. perennial
herb

common pasture 
weed

Axonopus affinis 
(Gramineae)

narrow-leaved 
carpet grass

introd. stolonif-
erous
perennial

pasture grass



Area Wallaby 
CrS'ek 

- Pasture

.Wallaby 
Creek 
Woodland

Cheviot
Hills
Pasture*

Cheviot
Hills
Woodland*

Number of 
sample sites 51 50 40 14.

Average No. 
of Flatweeds 
a v a i l ./5m2

20.6 0.6. 8.9 0.0 -

Average No. 
of Thistles 
a v a i l . /5m1

15.8 1.4 0.8
'

0.0

Ave. No. of 
dlgs/25m2 12.7 4.1 3,4 0.1

Ave. % of 
digs with 
Flatweed 
remains

52.8 0.0 55.6 . 0.0

Ave. % of 
digs with 
Thistle 
remains

8.0 1.5 0.0 0.0

Ave. % of 
digs with 
other or no 
identifiable 
remains

39.2 98.5 44.4"’ 100

Table 5.1b. Food availability and selection of items by A. rufescens 

1 at Wallaby Creek and Cheviot H i l l s ,- J a n . / F e b .,1981.

* Note:- many digs were washed out by heavy rain during the Cheviot 

Hills survey.



Photo 5.1 Flatweed, Hypochoeris radicata. Common 
root food of A. rufesoens.

Photo 5.2 Hypogeous fungi (Rhizopogon sp.) eaten by 
A. rufesoens at Cheviot Hills.
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Grazing by cattle occurred in all areas where A. rufesaens was found 

and hence no information was directly available on food selection in completely 

.undisturbed habitats. There were five native plant species identified as 

being root food items.of A. rufesaens in woodland.areas, particularly State 

Forests. Three of these, Hydroaotyle pediaellosa, Brunoniella australis, and 

Solenogyne bellioidea are also found under pasture conditions, and H. pedicellosa 

made up the main food item in one such area when soil was dry. Ajuga australis 

and Arthropodium milleflorum are restricted to wooded sections and occurred 

over wide ranges. The latter is the only annual species represented in Table

5.1, but its bulbous fleshy roots are well sought after by A. rufesaens and 

are a seasonally major component of the animal's diet in less disturbed habitats 

where the favoured exotic species have not yet invaded.

.Narrow-leaved carpet grass (Axonopus affinis) is an introduced, stolon- 

iferous perennial species and is a frequent constituent of pastures. A. rufes

aens has been seen at Wallaby Creek digging up and sifting through this grass,

although it remains unclear as to whether it is the stolons or the roots which

i ' 
are being eaten, or perhaps even insects or fungi beneath .the grass mat.

Both underground (hypogean) and above ground (epigean) fungi are taken 

by A. rufesaens^and this behaviour (mycophagy) is also known for P. tridactylus 

(Guiler, 1971) and B. peniaillata (Christensen, 1980). The major seasonal 

shift in home range use exhibited by A. rufesaens at Cheviot Hills in mid 

1 9 8 0  coincided with a burst in fungus production following heavy 

rains in May.. Animals were observed feeding on these fungi at 

Cheviot Hills. The main fungus which probably affected this shift 

was of the "false truffle" group, being a representative of the 

hypogeous Rhizopogon genus (see photo 5.2), and which was found 

2-3 cms below the soil surface in woodland areas, while possibly 

being mycorrhizal on Casuarina roots. The general rainfall pattern
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for Wallaby Creek was similar but no evidence was found for a comparable 

production of hypogean fungi, nor was there any equivalent noticeable change 

in location of activity centres. Toadstools were seen to be completely eaten 

by A. rufesaens at Wallaby Creek but were never present in large enough 

quantities to affect the prevailing rhizophagous feeding pattern.

Fungal spores occurred in all A. rufesaens stomach and faecal samples 

collected during the study, and caution was taken not to include those spores 

which were present in fungi growing on the older scats. Twenty-five samples, 

covering as many areas and as long a time period as was possible, all con

tained between one and seven different spor& types (see Fig 5.1). Species 

identification from spores is difficult and poorly documented in Australia 

(J. Walker, in litt.) and sampling was hence limited to distinguishing the 

different types. At lease 32 different fungal spore types were separated out 

in the analysis and the form of the curve in figure 5.1 implies that the 

majority of fungi occurring as food for A. rufesaens in the northeast of the 

State were represented in the overall sample. The results indicate that 

fungi are eaten during virtually all months and that short-term availability 

is not apparently restricted to periods following wet conditions, although 

the bulk diet component may change seasonally in this respect. Nothing is 

known of the distributional occurrence of the several fungi eaten by A. rufesaens 

and further research needs to be done to identify the species, to understand 

the natural patterns and land use effects determining availability, and to 

assess their dietary importance.

Insect remains were found in scats collected between September and January, 

consisting of Coleopteran (fam. Scarabaeidae) cutin and larvae skins of 

Lepidoptera and subterranean Scaraboeioidae (A. Smith, pers. aomm.). The 

insect bulk was only small but macroscopic analysis revealed that up to 80%
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FIGURE 5.1 Incidence of fungus spores in A, rufesaens faeces.

▲ number of spore types for each sample

•  progressive number of different spore types found in 
faeces during survey period.
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of scats from some areas contained insect fragments, particularly when 

conditions were unusually dry. In September of 1979, 8% of the sample 

: (n=123) from Cheviot Hills showed evidence of feeding on insects, compared 

to 56% (n=68) in the same month of 1980 when soil moisture and pasture 

conditions were poorest.

• Pollen grains appeared infrequently in the microscopic scat analyses 

...and may have been incidentally ingested with other food. Animals in the 

captive colony were however observed to eat flower buds of H. radicata when 

supplied with whole plants (P. Jarman, pers.; aomm.). Similarly, for grass 

seeds, A. rufesaens- has been seen to strip the contents of seed heads by 

running them through its mouth (Southgate, 1980; Jarman, pers. aomm.). With 

one or two minor exceptions, scats did not contain plant seed material. The 

stomach of one road-kill from the Clouds Creek area contained a large quantity 

of fruits, identifiable only as drupes (J. Williams,pers. aomm.).

Root fibre formed the bulk of all scats collected*(no samples for 

Cheviot Hills in May-July, 1980) and leaf remains were largely undetected.
• I • '

A. rufesaens infrequently nibbled the grass growing in the enclosure and 

also took small amounts of clover when this was supplied. No bbservations 

were made of animals grazing in the field. Calaby (1966) -.claims however 

that they were often seen grazing on improved pasture and that stomachs 

of specimens collected contained much paspalum and clover. Harrison (1961) 

found grass in the stomach of one specimen from Innisfail, Queensland.

Animals were twice observed in the field feeding on gum exudate, both 

times at the base of an Aaaaia. The importance and nutritive value of this 

food to A. rufesaens is unknown; suffice it to say that gum exudate is also 

eaten by B. penioiltata (Kinnear et at. , 1979).

In captivity, A. rufesaens regularly drinks water but this was never 

seen in the field. Supposedly the species obtains a good deal of moisture

* Note:- percentage composition of scats would have been 
meaningless due to the extreme digestibility of some 

components (esp. fungi).
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from plant roots, giving it an advantage over grazers during prolonged dry 

periods. Finlayson (1931) nevertheless states that "it suffers severely ... 

and will go to great lengths in excavating holes in dry creek beds to get 

down to water level". The activity areas defined by Southgate (1980) for 

marked individuals at Wallaby Creek did not include any areas of free water.

A. rufesaens is therefore principally rhizophagous, feeding on the roots 

of both introduced and native plant species. Fungi are eaten throughout the 

year and may take over in importance from roots under seasonal.conditions in 

some areas for brief periods. Insects are eaten in spring and summer in low 

to moderate quantities, possibly in response to declining soil moisture levels. 

Other more infrequently ingested items include flower buds, grass seeds, grass 

leaves, fruit and gum exudate.

5.2.3 Protein levels in stomach contents

The nutritional biology and adaptive significance of potoroine stomachs 

have only recently received intensive scrutiny (Hume, 1978; Kinnear and Main, 

1979; Kinnear et at., 1979; Langer, 1980; Hume, unpublished). Hie main 

difference between potoroine and macropodine stomachs is in the large 

sacciform forestomach of rat-kangaroos, making up as much as 75% of the 

total gastric volume (cf. 25% in Macropodinae). The tubiform forestomach 

is the main region in the kangaroos and wallabies. Hume (1978) proposes 

that the sacciform forestomach of the Potoroinae may be important for fibre 

digestion, or alternatively, itimain adaptive significance may be as a 

storage organ allowing for active feeding over short time periods, and hence 

aiding in predator evasion. The latter proposal is supported by field and 

enclosure observations, with animals frequently retreating to nests for 

extended periods during the night. (Southgate ,1980).



The stomach contents of two fresh-killed A. rufesaens were analysed 

for protein content using the Keldahl method. Both samples consisted largely 

of root material and no other food types were observable in the dried 

sample. The protein contents of the two samples were 30.3% (winter) and 

27.1% (spring). In comparison, Taylor (1981) has recorded an average 

protein content of 17.3 + 0.6% (range 10.5 - 28.1%, n = 70) in the stomachs 

of grey kangaroos (ftf. giganteus) taken over all seasons and in a variety of 

habitats on the New England Tablelands. Similar figures were recorded for 

wallaroos (M. robustus) where the average protein content of stomach samples 

was 18.5 + 0.7% (range 7.8 - 25;0, n = 67). Therefore, the results for 

A. rufesoens are equivalent to or exceed the maximum levels recorded for 

the larger species, whose average protein contents were much lower than the 

A. rufesaens samples. Furthermore, both rat-kangaroos were collected during 

extended dry periods. Although the sample is minimal, the results indicate 

that Aepyprymnus obtains a higher nitrogen content from its root-feeding habit 

than achieved by the grazing habits of the larger kangaroos and wallabies.

5.3 Reproduction and growth

Systematic studies of A. rufesaens reproduction in captivity have been 

done by Moors (1975) and Johnson (1978a). The results are however very 

conflicting. Irregular observations on the enclosure colony maintained during 

this study tend to support Johnson's findings, and conflict in parts with 

Moors' data. The following discussion of reproductive patterns is therefore 

based on the more recent publication, supported by and furnished with my own 

observations and information gathered from the captive animals.

The oestrous cycle is of 21.0 to 25.0 days duration (n=5), and the 

gestation period is of similar length from 22.0 to 23.6 days (n=5). Parturition 

is usually followed by post-partum oestrous and mating within 24 hours.

Embryonic diapause does occur in the species and premature removal of pouch 

young results in development and birth of the replacement young, or a return 

to oestrous if no quiescent embryo is present,in both cases taking 18 to 24
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days (n=9).

Birth has not been observed and is assumed to take place in the nest.

Age estimation of pouch young in this study was based on the relationships 

of tail and hindfoot lengths against age, as described by Johnson. Between 

the ages of about 80 to 90 days the young becomes unattached from the teat, 

eyes open, and body hair first appears. Although never observed in the 

field, the head is first put out of the pouch at about 90 days (Johnson, 1980). 

The large young possibly spends much of its time outside of the pouch when 

in the nest, re-entering when the mother emerges to feed (P. Jarman, pers. 

eomm.). The first short excursions occur at about 98 days after birth, and 

within another 16 days the rapidly growing young is permanently evicted from 

the pouch. The young at foot is suckled for another 50 days or so.

Each of the three wild-caught adult females had pouch young when taken 

into captivity. The two most immature young were subsequently lost and 

replaced by newborn. The other more developed 100-day old was successfully 

reared to adulthood but the following pouch young died at 50 days. Thus, each 

of the captive females had one young which died during the first three months 

in the enclosure, but have all since produced other young through to pouch 

eviction without any further losses. A similar pattern of events has been 

recorded for P. tvidactylus (T. Morton, pers. aomm.).

Growth is very rapid after pouch eviction and the weights of captive 

young quadrupled from 500 g to 2.0 kg in a period of 9 weeks, after which they 

are barely recognizable from the adults. Finlayson (1931) claims that females 

are appreciably larger in linear dimensions than males and are considerably 

heavier. This is supported by Johnson and Bradshaw (1977) who found females 

weighing up to 3.5 kg and males to 3.0 kg. Gould (1863) however believed 

females to be somewhat smaller than males. In this study there were no



significant size differences recorded between sexes, either for linear 

dimensions or weights. Measurements of series of skulls could indicate 

sexual differences as some adult males appear to have broader faces than 

females. The crus measurement (or tibia length) appeared to be the most 

consistent indicator of adult status, and the following adult sample of 

wild animals was taken for males with a crus length of > 150 mm, and 

similarly for females but only for those with pouch young (approximate pouch 

young weight was subtracted). Ihe mean weight for males was 2.73 +_ 0.18 kg 

(range 2.54 - 3.01, n = 6), and for females 2.60 0.19 kg (range 2.19 - 2.79, 

n = 10). Of the captive population, the maximum weight attained by a male 

was 3.22 kg, and 3.08 kg for a lactating female.

Sexual maturity is attained by females as early as 6 months of age (own 

captive data) and at about 9 months for males. Breeding is continuous 

throughout the year in both captive and wild populations. Although the field 

sampling period was biased, age estimates were made of all pouch young, and 

hence approximate birth dates could be calculated. From the 14 samples, births 

occurred in all months except March, September and November, and captive 

animals produced young in these other three months. All but one (93%) of 

the adult females which were either caught in the field or found as road-kills 

were suckling young.

The reproductive potential of A. rufesaens is relatively high. Although 

the monovular condition for Macropodidae is maintained, the species is poly- 

oestrous and breeds throughout life. The approximate 119-day interval between 

successive births (Johnson and Bradshaw, 1977) allows for a maximum reproduction 

rate of 3.1 individuals per adult female per year.

Even with its larger size, the reproductive potential of A. rufesaens 

is comparable to or even better than that of the other Potoroinae. The length 

of pouch life for B. lesueur is 115 days (Tyndale-Biscoe, 1968) and 120 days 

for P. tridactytus (Guiler, 1960b), compared with 114 days for A. rufesaens.
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All are monovular and polyoestrous, but it is suggested that P. tridaatyluB 

in Tasmania is in anoestrous from mid March to late June, as well as having 

a much longer oestrous cycle and gestation period (Hughes, 1962). B. leaueur 

also appears to have a seasonal breeding pattern, particularly in the lower 

latitudes.

In the wild, P. tridaotylus may live to over 7 years of age (Guiler 

and Kitchener, 1967), and one captive animal has been known to exceed 11 years 

(P. Johnston, pers. aomm.) . No such information is available for A. rufesaens 

Moors (1975) had captive females which were at least 4 years old. Longevity 

in A. rufesaens is probably comparable with that for potoroos.

18
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Number of months since collared

FIGURE 5.2 Rate of disappearance of collared A. rufesaens.
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Mortality in A. rufesaens appears to be relatively high, probably due 

to predation. Although breeding was continouous throughout the year, there 

was no apparent increase in overall numbers of rat-kangaroos from one year 

to the next at either Wallaby Creek or Cheviot Hills. The rate of disappear

ance of the collared A. rufesaens from these areas was relatively high (see 

Fig 5.2) and was probably not a function of animals losing collars (only two 

collars were ever found and there were no known losses of ear-tags) or moving 

away from their normal home ranges. Apart from road-kills, no carcases were 

ever found.

5.4 Nesting

A. rufesaens, being strictly nocturnal and cryptic, follows the usual 

potoroine pattern of taking refuge during daylight hours in a nest. Apart 

from functioning as an anti-predator device, the nest also has insulative 

properties against temperature extremes, and may be an effective barrier 

to moisture.

5.4.1 Site selection

During the study, several nests were found by accidentally flushing 

animals from them or by systematically combing different areas. Although 

forced into abandonment, it was hoped at one stage that radio-telemetry could 

be employed to gain a better understanding of nest location in relation to 

individual animals and their activity centres. Of the 6 animals that were 

flushed from nests at Wallaby Creek,3 carried reflective collars but only one 

of these was identified by its colour code, the latter having nested within 

its confirmed activity area.

Site selection is dependent upon the availability of natural cover and

t
suitable nesting material. Poa tussock and fallen timber were abundant in
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both the Forestry and pasture sections at Wallaby Creek. There, 68% of 

nests which were found (n=44) were located in clumps of tussock, either at 

the base of a single plant or within a closed group of two or three. A 

further 23% were found backing up against logs, but still under cover of a 

grass overhang. Ano.ther four nests were constructed underneath large logs.

During one equally balanced search effort, covering 50% of the area in a 

checkerboard fashion, 12 nests were found in the open pasture and 11 in 

the adjacent woodland of the State Forest (only one was occupied).

Tall grass cover in the area of intensive study at Cheviot Hills was 

virtually non-existent, hence minimising the resources available for nesting, 

or at least forcing a different pattern to prevail. The open short-grazed 

pasture sections were not used for refuge by A. rufesaens, except where 

suitable logs were available. Six nests were found over the whole area in a 

variety of situations, although the search effort was not equivalent to that 

for Wallaby Creek. Four of the nests were wholly or partly built against 

or under timber, another was at the base of a small paperbark tree (Melaleuca 

sp.), and one was below an isolated grass clump.

The level of the slope in areas where nests were found at Wallaby Creek 

varied from 1° to 35°, with a mean and median value of 8°(n=32). This was 

consistent with the overall average slope for the survey area of 8° (n=101), 

indicating that there was no nesting slope preference for animals within the 

surveyed part. Some of the nests were old and probably out of use and in 

taking the overall sample an average density of 3.6 nests/ha (n=23) is obtained, 

with two nests commonly being found within a 25 x 25 m  grid square (see Fig.

6.1). Christensen and Leftwich (1980) found B. peniaillata nests at densities 

of up to 6.9 nests/ha in suitable grassy habitats.
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5.4.2 Nest construction

A  shallow excavation forms the basis of all nests. This is usually 

about 30 cm long by 20 cm wide. The depth has been measured up to 20 cm 

but is more typically 5 to 10 cm. The excavation is commonly directed into 

the slope and is hence often deeper towards the back. Where grass cover is 

limited, the depression is more substantial such as in the nest shown in 

photo 5.3 - here the roof of the nest is virtually at ground level, illus

trating the adaptive significance of nest construction when resources are 

limited.

Although the tail of A. rufesaens does not appear to be prehensile 

when handled, it is the means by which nesting material is carried to the site, 

observed in the field only once by myself and once by Southgate. The method 

of grass collection and carrying in the tail has been fully described by 

Johnson (1980) and is identical to that observed for B. lesueur (Stodart,

1966). Contrary to the claim by Stodart (1966) that "... A. rufesaens, with 

a much smaller tail (cf. Bettongia), carries a smaller bundle, only about 

1 inch across", my sole field observation was of an animal carrying an 

enormous quantity of Casuarina needles, at least 10 cm across at the middle, 

without any apparent discomfort. Subsequent observations on the captive 

animals indicates that A. rufesaens was very competent at moving about and 

adding extra material to its bundle.

Nests built by animals in the wild are usually more elaborate than 

those constructed in enclosures. Construction probably takes at least two 

or three nights (Johnson, 1980) and fresh material found inside some nests 

indicates that they may be added to from time to time. All nests are of a 

domed structure with approximate external dimensions of 35 - 40 cm long, 

and a diameter of about 20 - 25 cm (not unlike a large blunt-nosed football - 

see photo ^.4). Hie walls are firm and well matted, 6 - 7 cm thick with 

a shallower and compressed floor section. A single entrance and exit opening 

may be at the side but is more commonly at the long end, from where a



Photo 5.3 A. rufesaens nest at Cheviot Hills, constructed 
mostly of stringybark.

Photo 5.4 A. rufesaens nest at Wallaby Creek, located 
amongst Poa tussocks and constructed mostly 
of Poa grass.
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TABLE 5.2 Weights and compositions of A. rufesaens nests
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1 W.C. 163.8 93.6 2.8 2.7 - - 0.9% Carex longibradhiata

2 W.C. 80.7 76.1 16.2 3.1 2.4 2.2 -

3 W.C. 213.1 94.5 4.0 0.7 0.8 - -

4 W.C. 160.8 86.1 10.4 0.8 1.8 - -

5 W.C. 162.8 99.5 0.5 - - - 0.9% Aaaoia seed pods

6 W.C. 223.5 98.9 0.2 - 0.9 - - -

7 W.C. 82.8 95.5 2.9 - - 1.6 -

8 C.H. 553.2 14,8 12.3 63,6 4.9 - 2.3% lichen
2.1% Casuarina needles

9 C.H. 107.5 81.6 1.1 - 0.5 0.5 16.1% Pteridium fern 
0.4% lichen

10 C.H. 223.6 11.3 6.2 28.0 9.9 1.4 43.2% Casuarina needles

11 C.H. 147.4 - 1.8 0.2 1.7 1.0 94.9% C. lohgibraahiata 
1.4% Pteridium fern

12 C.H. 241.7 25.6 6.7 2.6 7.8 25.6% C. longibradhiata 
13.2% Phi ly drum lanuginosum 
6.8% Pteridium fern 
3.1% Casuarina needles

13 C.H. 143.5 40.5 0.4

'

57.3% C. longibradhiata 
1.5% cow hair 
0,3% lichen
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lookout cam be kept, and usually facing the direction of an alternative refuge. 

(The idea of an alternative refuge may be important as Southgate once 

observed a nest-building animal to be apparently familiarising itself with 

a nearby hollow log, by hopping through and around it.)

Thirteen fresh nests from which animals were flushed during the study 

period were collected, sorted into material types, oven dried, and weighed.

The finely matted nest structure did not allow materials to be separated into 

"tail fulls", and no estimate could be made of the number of trips required 

to make each nest. Dried nest weights ranged from 80.7 g to 553.2 g, averaging 

192.6 ± 33.6 g. This compares with Johnson's (1979) average figure of 242.4 g 

for B. gaimavdi nests in Tasmania, and 490.9 g (n=4) for S. peniaillata nests 

in Western Australia (Christensen and Leftwich, 1980).

The individual percentage component weights for each of the material types 

are listed in Table 5.2. Fine Poa tussock grass constituted the bulk (average 

95.5% by weight) of all nests from Wallaby Creek, with most other items being 

largely incidental. The absence of this "preferred" material from Cheviot 

Hills forced the usage of a variety of other resources, these included: blady 

grass (Imperata aylindriaa), claimed by Calaby (1966) as not used in nests; 

paperbark and stringybark (over 350 g in one nest); Caauavina needles; bracken 

fern (Pteridiwn sp.); and Carex longibraohiata and Ph-ilydrum tanuginoswn, both 

found in swamps or along creek banks, possibly having been collected as water- 

washed creek litter-.

5.4.3 Nest occupation

During daylight A. x'ufesoensdoes not flush from the nest unless it is 

approached to within 3 to 5 m, whereupon it makes a hurried exit, usually 

disappearing into nearby woodland or tall grass, and sometimes into a hollow
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log. Animals were flushed by me on 9 occasions and nests were checked daily 

for up to 3 days following flushing. The same occupants did not return to 

these nests. A  mother-YAF pair were once disturbed from a nest (A) at 

Cheviot Hills and found the following day in another nest (B) 113 m away.

On the third day, nest B was apparently occupied by a solitary adult which 

had been flushed from a third nest (C) on the previous day, 40 m  from B. 

Supported by enclosure observations it seems that there is a fair amount of 

interchanging of nests, with animals having knowledge of alternative nest 

locations.

Most nesting observations are of solitary adults but some pairing has 

been observed and reported. Most pairs are adult-subadult (probably mother- 

YAF) groups and no adult-adult pairs were seen by me during the study. 

Dependent young do not necessarily follow the mother when she flushes (my 

observations), sometimes choosing to stay in the nest, and they may also 

flush before the mother without her even following (Southgate, 1980). It is 

probable that mother-young pairs usually adopt the same survival strategy 

described by Christensen and Leftwich (1980) for B. ’peniaillata by the mother 

leaving the nest first and acting as a decoy for the slower moving joey.

Two adults and a juvenile were once disturbed from a nest at Cheviot Hills 

from which an adult-subadult pair were flushed on previously consecutive 

days (R. Ramsay, pers. aorrn.) - this is the only known instance of more than 

two animals in a nest, and of animals returning to a nest once disturbed from 

it.

5.5 Invertebrate fauna

Ticks were frequently found on A. rufesoens. The most common species 

was the small, hard Haemaphysatis banarofti, which is essentially a parasite 

of macropodids and especially of wallabies. The soft type (fam. Argasidae)
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was uncommonly encountered on the pelt, and no observations were made of the 

dog tick, Ixodes holoeyolus, of which A. rufesaens is a known host (Roberts,

1970). Lice (Phthiraptera) were uncommon but present on some captive and 

wild animals.

In seven stomachs that were examined, nematodes were present in 

only two, and considered abundant in one of these.

Of most interest, and requiring further study, is the association of a 

native dung beetle with A. rufesaens. This was first noted by Finlayson 

(1931) in commenting that "in several specimens (of A. rufesaens) examined, 

the cloaca showed a heavy infestation of a dung-eating beetle". Similar 

observations were made during this study with over 20 such beetles being 

recorded on one animal at Cheviot Hills. The species,identified as 

Onthoiphagus peramelinus (J. Calaby, in litt.) has a prehensile claw allowing 

it to cling to the fur (J. Weir, pers. aomm.). The few available records 

are from December to April (Mathews, 1972) and they were seen on most A', ricf&naens 

at Cheviot Hills and Wallaby Creek in January and February. A  related species 

(0. paxvus) is well known from several macropods in north Queensland, occurring 

only during the "wet" (P. Johnson, in litt.). This native genus of dung beetle 

apparently drops from the cloacal region of A. rufesaens whenever the host 

chooses to defaecate, and buries the product. Dung was subsequently very 

difficult to find during the summer months and should not be used as an 

indicator of A. rufesaens abundance when comparing areas over seasons.




