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ABSTRACT

A mark-capture program from February to August, 1982 formed
the basis of an ecological study of Euttusiiutreolus.lacus in tall
open forest on the Paluma Range, North-east Queensland.

Aspects of the ecology of ﬁhree coexistent small mammals,
Rattus fusecipes, Mblbhys cervinipes énd Anﬁéchinus flavipes have
also beén reported on,

Faecal analyses indicated that R. Zufreolus haé a diet mainstay -
of grass rhizomes and stems, which is supplemented by fungi and
‘insects. |

| The species showed substantial diurmal activity.

"Microhabitat preferences were assessed in relation to the
floristic and structural composition of the vegetation. Avoidance
of closed forest-type microhabitat within the open forest
~ reiterates the restriction of R. lutreolus to open forest per se.

.An association with dense ground cover below 1 metre was shown.
Optimal microhabitat for E. Zutreolus appears to equate with dense
gfass situations.

Prolonged breeding activity throughout the year was suggested.
‘Onset of matﬁre'breéding dondiﬁidn‘ihvyouﬁé.ﬁalés occurred in May |
an& activé breeding condition was notéd from the winter months of
June and July until the last trapping session in August,

R. lutreolus lacus has 8 nippleé, ‘This is fewer than
Rattus lutreolus lutreolus which}has 10 nipples and may be
indicative of sméller litter sizes.

Diet is suggested to be a major determinant of activity pattern,
microhabitat preferences and reproductive performance of R.lutreolus.

In suitable parts of the forest habitat, R.Zutreolus was readil&‘
trapped and»relativg to the 3‘other species was the most abundant

small mammal.
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1. INTRODUCTION

1.1 "Australian Native Rodernts

Thé native rodent fauna of Australia (Order Rodentia, Family
Muridae) is a diverse gfoup of 53 currently recognised species from
14 genefé, comprising some 22 percent of the native land mammals
(Watts & Aslin 1981).

The genus Rattus (Fischer 1803) is perhaps the best known of all
Australian rodents, being widespread with a largely coastal and sub-
~ coastal distribution on the east coast, in south-west Western Australia

" and in Tasmania (Watts & Aslin-i981); Cufréﬁtly‘7 spécies are

‘described: R. fuscipes, R. lutreolus, R. tunneyi, R. sordidus,

© - B. villosissinus, R. colletti, and R. leucopus (Watts & Aslin 1981).

" 1.2 Rattus lutreolus

R. lutreolus {(Gray), the eastern swamp rat, is a predominantly
south~eastern species, with a coastal and sub-coastal distribution
throughout its range on the Australian‘mainland, from the Adelaide
region in South Australia, to at least Lake Barrine on the Atherton
Tableland in north-east Quééﬁsland (Taylor & Horner 1973a). The
_sgegies also ocecurs iﬁ Tasmania,.in‘both_éoéstal‘and highlan&
 ‘habitats (Tayior & Horner 1973a; Green 1967). |

Three subspecies are described: R.1. velutinus, the velvet~-
furred rat, in Tasménia;'R;Z. lutreolus, on the mainland from Adelaide
in South Australia, to near Gympie in southeeast'Queensland;‘and
- ‘R.L. lacus in north-east'Queensland_(Taylor & Horner 1973a).

Among the Ratius taken by a professional collector Gabrielle

Neuhauser in northern Queensland in 1937 as part of the American -




Museum of Natural History Archbold Expedition, are 5 specimens from
Lake Barrine (17015'8, 145°38'E), From these, Tate (1951) in Taylor
& Horner (1967) re-evaluated the status of ‘R. lacus and considered
that this species and R. lutreolus were sufficiently similar to refer
R. lacus to the species lutreolus as R.l. lacus.

‘R,1. lacus (Plate 1) has subsaqﬁenﬁiy been trapped at only 4
other locations in north-east Queensland:

Kirrama State Forest on the Cardwell Range (18010’5,145044'E)
(J.W. Winter, personal communication),

Paluma Dam area on Mt Spec (18056'8 }146010'E) (Taylor 1975),
Adjacent to the Paluma—Ewan road on the western edge of the ,
Paluma Range (19 2's, 146° 9'E) (J.W. Winter & R.G. Atherton,

pers.comm,, present study), and

Mt -Zero on the Coane Range (19 4's, 146° 8'E) (J.W. Winter &
R.G. Atherton, pers.comm.)

-Thisbiévdéspité an intenéiﬁebéufvéy bylﬁhé QdeénéiaﬁdADepaftménﬁ bf |
Primé?y Industries in the Townsville district (Lavery & Johnson 1968),
broad surveys of coastal and highland habitats in North Queensland by
Queensland National Parks and Wildlife Service (J.W. Winter & R.G.
Atherton pers.comm,) and se&eral other trapping programs: throughout
Cape York‘(Tate.l952) and ﬁorthern Quéensiand.(Taylor & Horner 1970;
'  1973a); studies,in northern'cane:fieldsl(MqDougall 1944, 1946; Redhead
1973); in rainforest on the Paluma Range (Wellesley-Whitehouse 1981);
at Kirrama, Cardwell Range (G.E. Heinsohn pers.comm.); on the Atherton
Tableland (Preen 1981); and a survey of a series of coasta} habitats
near Inhisfaill(Hérrisén 1962a).
Chs a consequence, R.Z. lacus has remained a little known rodent.
Its ecology and rgproduction are éompletely unknown. .In comparison,
Braithwaite (1978) ﬁndertook'a comprehehsive stﬁdy'of several
populations of ‘R.lZ. lutreolus in Victoria. This subspecies has also

been included in several broader small mammal studies, in Victoria



'(Cﬁe5111978§,lﬁe§ Séufhlﬁaieé'(foééménfief iQ?é;leésé 1976)/éna iﬁ
south—east Queensland (Hockings 1981). Similarly, many aspects of
the ecology of R.l. velutinus have been described (Green 1967).

A pertinent difference already apparent between R.l. lacus and
its 2 conspecifics, relates to habitat distribution., Habitat
descriptions of successful trapping localities of R.l. lacus, to date,
are given in Table 1, These records indicate 2 similar habitat
attributes:

1., Al]l sites are highland localities.

‘2, All capture sites have been in the,tali open forest type which
‘is developed on well drained, friable soils adjacent to rain~

- forest on the western edge of the coastal range systems, not
associated with swamp and not closely associated with standing
water., Although Lake Barrine was given as the original
trapping locality (Taylor & Horner 1973a), and the lake is
surrounded by rainforest and beyond that, cleared farm land
(Tracey & Webb 1975), open forest patches once occurred

© within about 5 kilometrés of the lake, and hence Lake Barrine
may have been given as a general locality (J.W. Winter
pers.comm.). ~R.l. lacus has not been trapped in rainforest.

‘R.1, lutreolus and R.l. velutinus have been taken in a variety
of habitats (Taylor & Horner 1973a). In Victoria, R.l. lutreolus is
found in wet and dry coastal heaths, dinland heaths, swamps and river
banks, sclerophyll forests and semi-commensal situations (Braithwaite
1978); The major habitat of this subspecieé is considered to be swamp
heath (Taylor & Horner 1973a).

Of note is that throughout the range of R.%. Lutreolus, open
eucalypt forms only a marginal habitat., Similarly, eucalypt'forest
is considered a marginal habitat of ‘R.7. velutinus (Green 1967).

R.1. velutinus commonly occurs in three major habitat types: Myrtle-

predominant rainforest, button grass sedgelands and coastal swamp

(Green 19367).




~ Table 1. Habitat descriptions .of tfappiﬁg~localities of -

Battus lutreolus in north-east Queensland =

.....
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1.4 Present Study

In January 1982, R, lutreolus was live trapped in tall open forest
on the western edge.of the Paluma Range (1902'5, ;46°9'E, altitude 900
metres) in an area where it had previously been located (J.W. Winter
pers.comm. ).

The aim of the present study, which was conducted from February
to August 1982, was to describe the ecology of R.1. lacus in this
habitat type which appears to be an atypical one for R. lutreolus, as
a contribution to the total ecological story of this species through-
out its range.

-~ A primary objective was to didentify tﬁe microhabitat preferences
of ‘R. lutreolus in order to ptovide a preliminary base to aid further
.attempts at locating new populations in northern Queensland. In turn,

it is hoped that this will aid definition of the geographic distrib-

ution and status of R. lutreolus in northern Queensland.

" ‘Other Species

Three other small mammal species; 2 native rodents Rattus fuscipes
and M@ZoMys cervinipes (Plate 3) (Rodentia Muridae) and a
dasyurid Antechinus flavipes (Marsupialia, Dasyuridae) (Plate 4) have
been trapped in association with R. Zutreqlus ph the Paluma Range
tj.w..wiﬁtéf befé.éoﬁ@.; exploratory t#éﬁéiﬁg this stuéy).

Compared with southern Australia and paralleling 'the situation
which is shown in the extreme by R. Zufreolus , there is a dearth of
' basic‘ecological‘information'on'rodents'and‘dther'small mammals in
tropical Queensland. Considerable effort has been devoted to the
native rodent pest problem in central and northern canefields with
studies on R, sordidus (McDougall 1944, 1946) and Melomys littoralis
(McDougall 1944, 1946;-Redhead 1973).

Harrison (1962a) gave a semi-quantitative account of broad habitat
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Plate 1. Rattus lutreolus lacus

Plate 3. Antechinus flavipes






preforences of several small manmal species near Innisfail, and
indicated some foods eaten by several species (Harrison 1962b).
Wellesley-Whitehouse (1981) compared the ecologies of R. fuseipes and
Uromys caudimaculatus in rainforest at Paluma, and Preen (1981) as
part of a broader study, considered the impact of rainforest loggingi
on the small wammal fauna. |
Since 'R. lutreolus is a member of tﬁe Eroader small mammal
community, aspects of the ecology of the other small mammal species,
‘R. fuscipes, M, aervinipés and ‘A. flavipes, have been considered, on

a comparative basis, in this study.

"2,  STUDY AREA AND :GENERAL METHODS

2,1 Study Area

The study site on the western side of the Paluma Range, (1902'3,
14609'E, altitude 900 metres) is situated approximately 8 kilometres
west of the village of Paluma, 85 kilometres north-west of

Townsville (Figure 1).

© 2.1.1 ‘Habitat

'2,1.1,1" Vegetation and Soils

The vegetation in the Paluma;Hidden.Valley éréé is related to
soils and rainfall, and changes in a transitional series frdm.east’
to west (Jackes 1980), |

‘The initial vegetation on the eastern range is simple mesophyll:
-vine forest as defined by Webb (1959)., This type is developed on
deep to moderately deep 'red acid structured earths' with associated
yellow earths (Anon., 1970) and,in general,occurswhere a minimum of
1500 millimetres of rainfall is received annually (Jackes 1980).

As the soils change on the drier western side of the range to




Figure 1. -General locality of the study site on the western
side of the Paluma Range, ndrthéeast Queensland..
Capture sites of Rattus lutreolus in this region

are also shown.




'yellow mottled acid leached structured earths' (Anon. 1970), an’
associated vegetation change occurs. A mixed forest (terminology
sensu Walker & Hopkins 1981) with an open overstorey of the sclero-
phyllous emergents Eucalyptus grandis, Syncarpia glomulifera and
Banksia integrifolia and a closed understorey of rainforest and
other mesophyllous elements, leads into a tall open forest community
with a predominantly grassy groundflora.

’Immediately adjacént to the ecotone is a narrow, 300 to 400
metre wide, belt dominated by Eucalyptus grandis and Syncarptia glomulifera.
This is then developed into a mixed Eucalyptus community. Dominants
" include Eucalyptus iﬁtérmedié, E. ‘a'c.nfeﬁiode.s,' E poZyéai»pa;_ B fesfnifefa
and E; grandis. ‘S. glomulifera is a frequent associate, and an under-
- storey of Allocasuarina torulosa (and B. intégrifblia) occurs. The
-forest is dissected by moist gullies andtc;eeks of which the larger
~ones support well developed gallery (closed) forest.

To the east of Hidden Valley, an open woodland community is
dominant on sandy soils. E, shirleyi dominates in areas with granite
| 6utcrops;'E. peltata and E.drepanophylla iﬁ ﬁoister areas (Jackes 1980),

The present study was centred on the ecotone region between the
tall open forest and the transitionélutype mixed forestf Trapping
:ﬁaé nﬁdértékén inibéfh the oﬁeﬁ férést‘(ﬁitﬁiﬁ about 1.5 kilometrés of
the ecotone) and the transitional mixed forest (hereafter referred
to as closed forest for ease).

2.1.1.2 Climate -

A maximum-minimum thermometer was placed in the tall open forest
from February to September., Temperatures were averaged over 4 maximum
and 4 minimum readings in each month from February to August; only

one maximum and minimum reading was taken in September,
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Average monthly temperatuyre maxima. and minima are.shown in .
Figure 2. An average minimum of 6°C waé recorded in July, and amn
extreme minimum of 2°C was recorded in this month. An extreme
maximum of 29.6°C was recorded in February, with an average maximum
of 29.5°C.

" Rainfall

Rainfall data are not available for the study site. However,
rainfall data from the Paluma village (supplied by B. Venn,Ivy Cottage)
from 1969 to 1981 (Figure 3) and for 1982, January to September
(Figure 4) are presented to indicate general‘txends; rainfall would
- be expected to be lower in the study'éreé; ‘Noﬁably; 1982 has been
the driest year since recofds begah in 1969. |

2.1.1.3 Logging History

‘The study site was situated in State Forest 268 and the general
area has undergone considerable logging disturbance, ZLogging has
been conducted in different sections of the forest from 1960 to 1964
| and from 1970 to 1974 (R. Hamwood, Qld. Forestry Dept., pers.comm.).
A sleeper log operation . involving selective logging of bloodwood
species wés occurring in an area just west of the study area (R.
Hamwood pers.comm.).  However, no operations were current in areas
- being trapped from Fébfdaryvto Aﬁgust’1982..

2.1.1.4 Fire

Most tree trunkskhad scorch burns which extended up: to a height
‘of:lQ‘mgtrgsrip‘sqmgVcases,_indicating_that_fireVis a considerable
»influenpe'in:this habitat.' Interspersion of.closedrand open forest
is‘mainly fire-related (R. Hamwood pers.comm,). Fires are fairly
regular (every 1 to 2 years) but are generally very patchy (spot
burns on ridges) and either largely originate in the southerly coastal

region or are due to lightning strikes (R. Hamwood pers.comm.).
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Figure 2. Average monthly maximum and minimum temperatures (OC)

at the study site in tall open forest, from February
to September 1982, Temperatures were averaged over
4 maximum and 4 minimum readings each month from
February to August. A single maximum and minimum
reading was taken in September.

\,‘Figﬁre 3;' Avéragé mdnthly :aiﬁféli»(ﬁ@}zin the Paluma Village
L from 1969 to 1981 inclusive.

Figure 4. Monthly rainfall (mm) and the number of rainy days
in the Paluma Village from January to September 1982,
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Unnatural causes are probably also .involved.  The .study area was -

free of fire from January to September 1982,

‘2.2 'General Methods

2.2.1 Trapping Desipn and Program

Two trapping types (1) a grid and (2) transects were adopted
'to accommodate the major objective of identifying the ' microhabitat
preferences of R, lutreolus and coexistent small mammal species.

The grid was used to enable the analyéis of the dispersion of
small mammals on a fine scale in relation to the floristic composit-
- don and structure of the vegetation. In contrast, transect trapping
‘enabled a broader range of vegetational -situations (primarily
vegetation densities) to be sampled than would be possible using only
.a.grid arrangeﬁénﬁ. S B

Ezii'

The grid was established across a moist gully with shrubby growth
of rainforest elements and other mesophyllous species about 0.8
kilometres west of the ecotone (Figure 5). A small flow of water
of a few centimetres in depth was present in parts of the creek
from Febfﬁary to April. By May, a small pool of about SO:centimetres
 iﬁ ﬁidth and a few centimetres in depth:énd an area of saturated mud
 remained. The creek bed was.dry from Junei to August,
In February, a small grid of 30 siteé with an inter-trap distance
- of 15 metres was established. In March.this was doubled to 60 sites
and in April extended again to 105‘si£eé."Tﬁiérgfid‘of‘105'éiﬁeé was
trapped each month from Apfil to August inclusive. The true trapbing
area of the grid after the addition of a boundary strip of 7.5 metres
or half the inter—trap distance (Brant 1962) was 2.4 hectares,

All sites on the 30 and 60 traps grid were trapped for 3 nights
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Figure 5. Trapping Design: positions of the 15 transects and
' the grid in the study area.

The stippled areas denote closed forest

in which trapping was conducted. This included
the transitional type mixed forest adjacent to
the open forest and a patch of gallery forest
which had developed on a moist depression
within the open forest.

Dashed lines represent 1ogging snig tracks.
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in February and March respectively; from April’ to August the entire
105 trap grid was trapped for a total of 2 nights each month, with
sites on each half of the grid (52 sites and’53 sites respectively)
being trapped for 2 nights each., Thus, each site on the grid was
trapped for a total of 2 nights in each month from April to August
inclusive. This program was largely governed by availability of
traps and to enable simultaneous grid and transect trapping.
- Trarnsects

Fifteen straight line transects of 10 sites each, with an inter-
trap distance of 15 metres (total length.iBS metres}each) were
establishgd in ﬁhe sﬁudy éfea. ‘The.bosifioﬁslof the‘transéété in
relation to the ecotone and the grid are shown in Figure 5. Two
' transects were established immediately east of the ecotone in the
- closed forest; the remaining were positioned in a variety of visually -
assessed topographical and ground cover situations., With the
exception of transect 5 (Figure 5), transects were established in
vegetation which was homogeneous within a minimum of 50 metres from
the line of traps. This was a visual assessment in order to provide
a discreet 'sample. Tramsect 5 was deliberately set so that 3 sites
' _sampled‘a patch of géllery forest which had developéd on a moist
depreésidnl<Figﬁre 5).

Oﬁe trap was placed at each site. Each site was trapped for a
total of 8 nights giving a total of 80 trap nights (1 trap night =
1 trap x 1 night) on each tranSect.-bvThefentire7trapping program

" is summarised in Table 2,

A single trap type, collapsible aluminium 'Elliott' traps

(33cm x 10cm x 10cm) was used from April to August, In February and
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March, both 'Sherman' galvanised metal box .traps (23cm. x 8cm x.8cm) -
and 'Elliotts' were used., All small mammal species captured using
'Elliotts' were also trapped by the smaller 'Shermans.' Hence, the
smaller size of the 'Shermans' is not considered to have influenced
the observed capture rate of any species.

Abait of peanut paste, rolled oats and vegetable oil was used
throughout the study., This bait has been found to be successful for
capturing a range of herbivorous, omnivorous and inéectivorous small

mammals (e.g. Fletcher 1977; Braithwaite et ql. 1978).

'2:2.3 'Daily Trapping Procedure and AnimalVHandliqg

L ‘fraps were‘setvfor ‘the first trapping night in each month from
‘about 1530 hours onwards. They were cleared each morning at first
:1igh£‘ffom 0600 hours to‘6645 hoﬁrs oﬁwafds. vCleafiné fook ﬁé to a
‘maximum of 5 hours and a minimum of 3 hours from March to‘Auguét when
grid and tramsect trapping was concurrent,

Due to the large number of traps operated, traps were left open
during the day and only cleared once daily, except in July and August
- when they were cleared twice daily in order to monitor small mammal
‘activity patterns (Table 2); Traps in ekpbsed,sites, e.g. iﬁ sparse

~ grass, were covered by litter toiprevent_oyerhéating of»poteﬁtial
captureé. In the winter months of June and July litter and soil was
héaped on traps in exposed sites (closed férest,_sparseiy grassed areas)
and, in some cases, soil and litter‘was.placed inside the traps to
:provide'insulatibﬁ.' The latter proved impractical,however, when -
attempting to remove'captuféd animals in the least time possible.
Despite precautions taken, an unfortunate number of trap deaths was
incurred: 9 R.l. lacus, & Rattus fuscipes and 4 Antechinus flavipes.

Captured animals were shaken from the trap into a soft cloth bag.
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For, each capture, body weight was measured to.the nearest gram
using a 200 gram Pesola spring balance, and sex and reproductive
condition were recorded. Criteria used to establish reproductive
condition are described in Section 6.

Each animal was individually marked with 7mm monel metal finger;
ling ear tags (No.FF, Salt Lake Stamp Co.) clipped on the ear. A
single tag was placed into each ear pinna.of'R. lutreolus; a single
tag on only 1 pinna of theother species., Few tags were lost from
R. lutreolus probably due to the small thick ears of this species.
However, a high loss from Melomys cervinipes_and Antechinus fZavipes
between‘trapping séssions‘occurfed; In.tﬁése‘z species the patterﬁ-

of ear rips and a combination of other features such as tail notches

- and sex were used to-identify individuals which lost tags. Additionally,

ltagging_in both ears was adopted. _Howevér,.despite this, the eiact
number of individuals caught on the grid was not finally determined
since in some months all M, cervinipes and A. flavipes had lost
original and subsequent tags and identification became impossible.
Alternative marking techniques have been used in small mgmmal
_stﬁdies which avoid the problem of tag loss, such as toe clipping
-and cutting individual patterns of holes:iﬁ_ear pinnae (e.g. Fletcher
1977). However these were considered undesirable. Anélyses of the
microhabitat preferences of theée species.on the grid were based on
the number of captures rather than the number of individuals. Hence,

tag loss was not important in the end,v'

© 2,2.,4 ‘Standdrd Medsurements

Standard body measurements of R. lutreolus were taken in June,
July and August when animals were breeding, in order to obtain adult
morphometrics. The following measurements considered most appropriate

for use on live animals in the field (Fox 1979) were taken: total
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. body lengthr(tip/offnose to tip of -tail), tail length (tip to anus),
pes length (heel to tip of the longest—the third—toe, excluding
claw) and total head length (base of skull to tip of snout). Total
body length was measured to the nearest millimetre using a steel
ruler, with the animal held horizontally against the ruler, Tail
length was similarly measured with the tail horizontal and depressed
to the rule., Pes length was measured on the left pes using Vernier
Calipers. In this species the pes could be made to relax and flatten
out completely by running the thumb along the bottom of it. Total

" head length was measured with Vernier Calipers with the animal held

" around the'éhdulders; ‘ R |
| Pes iéﬁgtb was aléorreéorded for Méiomys sp. Two speéies,

“M.cervinipes and M.burtoni, occur in North'Queensland (Watts & Aslin
.1981). -Identification. is based on pes length, which is. greater.than 25mm

~in M. cervinipes (J.W. Winter pers., comm.). All Melomys captured

in February, March and April were M, cervinipes,and subsequent new

captures were assumed to be M, cervinipes.

'2.2.5 ‘Miscellaneous Trapping
Apérflffom the main tréﬁping prograﬁ outlined, additional trapping
. was undertaken in February using wiré cage, 'Elliott' and 'Sherman’
traps in the open forest and closed forest. This involved 60 trap
nights in éach habitat. These trapping ﬂata have been used only to
indicate reproductive status in the roaent,species captured, and in
a éuppoftiVevmannér whéﬁ éohéidering ﬁicfdhébiﬁaf breferénéeé; Thé

trappiﬁg resﬁité from therﬁ haBitéfs‘are gibén in Appendix -1,
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. 3, CHARACTERISTICS OF THE GRID POPULATIONS OF RATTUS LUTREOLUS AND

OTHER SPECIES; BODY MEASUREMENTS AND WEIGHTS OF RATTUS LUTREOLUS

‘3,1 Methods

'Pbpulation‘Size. Population size in each month was determined

using the Known-to-be-Alive (KTBA) estimate, which is the number of
animals cauéht at time 1 plus the number marked and known to be alive
prior to time i (Wood 1971). This method avoids the assumptions
inherent in the traditional Petersen Estimate (Lincoln Index) and the
- Jolly-Seber model, that (1) animals do not lose their marks and (2)
;hat @arking does not affect probability of survival, (Additionally;
the Petersen Method assumes that (3) there is no gain or loss of
members during sampling‘and that every animal has the same probability
of capture. The Jolly-Seber model also assumes that (4) there is
feéfuitﬁént éﬁdvihﬁigfaﬁibﬁ Eufidéafﬁ én&leﬁigfaﬁioﬁ éffécf marked
and unmarked animals equally (Smith et al. 1975 in Golley et al.
1975). The KTBA is also considered to be more realistic than direct
enumeration alone, since it allows for individuals known to be

present but not captured in a trapping session (Fletcher 1977).

*'Trappabilify‘was calculated as the totél number of animals
captured per month (from April to August):divided'by the: number of"
animals known to ﬁe alive, x 100 (Stewart 1979).

' Transience.' Animals captured in onl& one trapping session were
designated as transients; those caught in 2 or more months as
' ieéidenté'(e.g. Wbdd-l971§.t-Diétinéfi6n Vwés ﬁadé Eefﬁeenvﬁaft—

_ residents (éaptured in 2 or 3 ménths) aﬁd.reéideﬁfs (capfﬁredrink

more than 3 months).

‘Trap Success.is the total number of individuals per total
number of trap nights in each month (monthly trap success) and the
total over the entire study period, February to August (total trap

success) .,
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3.2.1 'Rattus lutreolus

................

" ‘Population Estimdtes and Composition. A total of 14 females and

12 males were trapped on the grid from February to August. A total
of 162 captures in 1320 trap nights:and 316 trap days (Table 3).was
recorded. A calendar of individual trap histories is presented in
Appendix 2.  Monthly KTBA estimates (Figures 6 and 7) indicate that
the population size remained relatively stable from April to August
(equal monthly trap effort), ﬁith a peak of 16 individuals in June
and a low of 12 in July. R |

.Five females were classed as residents, and 6 as part-residents
.(Appendix 2). Two transients to the grid were captured in February
éﬁd.iuﬁe feépéctivél&,and a néw animal‘ﬁas.céugﬁt-in’Aﬁgﬁst; Fouf
 resident and 5 part—résidéﬁt méleé‘Wéré.récbfdéd;'with'vaéleé new
to the grid being trapped in August (Appendix 2).

The reproductive status of the grid population is discussed in
Section 6., In summary, all males caught_on the grid in February,
‘March and April were considered to be first-year males,and they
 commenced Bfeeding in Méy. Pregnant tb.pbstheprdductive females
- were caught in all mornths gxcep;'April. A;single jgyenile (1ess_thanv

60 grams——see Section 6) was . trapped on the grid in May and June.

traps; a maximum trappability was recorded in May (93.3%) and a
minimum of 83.3% in July (Figure 7).

~  Density. An eétimate.of average density of ‘R. lutreolus on the
grid from April to August, based on monthly KTBA estimates and a true
trapping area of 2.4 hectares, was 5.9 individuals per hectare,
This is considered to répresent average density in equivalent

situations to the grid in the open forest,
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Figure 6a. Monthly Known-to-be-alive (KTBA) estimates of
Rattus lutreolus females on the grid from February
to August, 1982,

. new individuals

Figure 6. Monthly KTBA estimétes_of Rattus lutreolus males on
the grid from February to August, 1982,

i new individuals

Figure 7. Monthly total KTBA estimates of Rattus lutreolus on
' the grid from February to.August, and trappability
of ‘Rattus lutreolus on the grid from April to August,
1982, ' '

: .new individuals

Figure 8. Monthly trap success (%) for Rattus lutreolus on the
. grid from February to August, 1982.
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the number of individuals caught, was low, ranging from a minimum of
4.8% in July to a maximum of 6.7% in February through June (Figure 8).
Total trap success based on a total of 26 individuals capéured in
1320 trap nights (Table 3) was 2%. Total trap success based on 153
night captures over 1320 trap nights (Tablé 3) was 11.6%.

Table 3: Monthly captures of Rattus lutreolus, Rattus fuséipes,
Melomys cervinipes and Antechinus flavipes on the

. Month .. Nights . Days. . ...

Trap Trap R.lutreolus R.fuscipes M.cervinipes A.flavipes

B N DN N oD N D
 Feb. 90 11 5 | 4 5
. March 180 23 7 11 4
April 210 S 32 8 17 . 9
May 210 30 9 22 6
June ~ 2107 22 8 16 IA
July 210 158 17 3 6 14 8 4
August 210 158 .18 6... ... 6 .. ...... .21 5
Total 1320 316 162 49 . . 105 45

Abbreviations: N, night; D, day

3.2.2 Other Species

" Rattus fuscipes

‘A total of 49 captures 'of 5 individuals of ‘R. fuscipes was made
on the grid from February to August (total trap success based on
captured was 3.7%). A calendar of frap histories is given in

Appendix 3. The number of monthly captures are shown in Table 3.

The actual trap histories of individuals of M. cervinipes were

not finally determined due to the ‘tag loss problem. However a total

- of 105 captures from February to August was made (Table 3); total

trap success was 7.8%.

---- Trap Sucécéss, - Monthly trap success' (trap mights only), based on
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Antechinue flavipes

Trap histories are not described due to the tag loss problem,
A total of 45 captures (41 night, 4 day) was recorded from February
to August. Total trap success based on trap nights and captures

only, was 3.1%Z. Monthly captures are shown in Table 3,

3.3 'Body Measurements and Body Weights of Rattus lutreolus

‘3.3.1 'Body Medsuréments

Absolute body measurements and the individual identifications of
animals captured from June to August are giyenbin Appendix 4, These
}data inclﬁde seVefal.immaturevndn;breediné individuals in addition -
to mature breeding animals (Réprodhction‘critéria are outlined in
Section 6 ).

Table 4 summarises.;bgolptg measurements pf all‘animals (malg
and female) measured in June, July and August.

Table 4: Absolute Measurements of Rattus lutreolus (males and
. .females) captured in June, July and August, 1982 = .

. Measurement.. N. = X5.,p, . Observed Ramge = . . .C.V..
HBT (mm) 39 249.0+19.5 - 193-283 : 7.8
TAIL (mm) 36 103.4+ 8.8 77-119 v : 0.5
HB(mm) . . 38 = 147.7#1.9 . 112-170 . 8.1
HEAD (mm) 39 42,6+ 1.8 36.2-46.0 5.3
PES (zm) 43 30.2: 1.5 26.1-33.6 4.9

Abbreviations: HBT, head-body-tail or total length;
HB, head-body length; S.D., standard deviation; C.V.,
coefficient of variation; Pes measurement on the left
pes. - o

Absolute body measurements of mature, breeding males and females
captured during June, July and August are summarised below in

‘Table 5.
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++ + -Table 5¢ 'Absolute body 'measurements of mature (breeding) '~~~
Rattus lutreolus, males and females, captured in June,
July and August, 1982. Abbreviations as in Table. 4..

. Measurement N XtS.D. Observed Range C.V.
HBT (tm) Jd 19 255.7%16.8 212-283 6.6
Q 11 245,5+19.6 194-262 7.9
TAIL(m) & 18  104.9% 9.6 77-119 9,1
Qe 9 105.3+ 4.7 99-112 4.5
HB (mm) g 19 152.2%10.5 135-170 6.9
Q 11 146.5+ 8.6 144-155 ‘5.9
HEAD (ym) d 19 43.,4% 1.4 40.5-46.0 3.2
PES (mm) g 19 31.1+ 1.4 28.1-33.6 4.5
Q 11 29.7% 0.7 2.2

28,9-31.3

Mature males and females were mnot signifidantly different in overall

 body size (HBT, Student t-test comparison: p>0.05).

. 3:3.2. Body Weights

"Rattus lutreolus: Male-Female Comparison

Weights of males and females excluding juveniles (less than 60
grams) at first capture in each month from February to August were
‘used in this comparison. The mean body weight of all non-juvenile
males captured was 101.6+21.09 (range 67-153 grams, N=54). The mean
' body weight of all non-juvenile females was 100+17,49 (range 66 to 153
grams,vN¥58). Méaﬁ,male and female bbéy.wéighté wéré nbt | |
significantly different (Student t-test: §>0.05).
Mature breeding males (June to August) had a mean body weight
- of 11,0+18,5 grams (range 78*153.0 gxams,:N=38).ﬂvMaturerbreeding
females on average weighed 113.7114.5;gram§ (range 90-15i-grams;
'N=26). Males and females were not statistically compared since
this included females designated as pregnant.
The heaviest male at 153 grams was captured in August and
was actively breeding. The heaviest female at 151 grams was captured

in August and was designated as pregnant. .
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. Comparison of ‘R, lutreolus lacus with R; lutreolug lutreolus and’
'R, lutreolus velutinus

In Victorian heathland populations of R.l. lutreolus, Braithwaite
and Lee (1979) found that adult males weighed around 130 grams and
adult females about 120 grams, .

Although Green (1967) did not specify mean adult body weights,
the mean weight of animals in October when the population of
R.1. velutinus under study was breeding, was for males and females
respectiveiy: 139,4(129-149) grams and 105,2(87-114) grams.

On the basis of these data,‘R;Z. lacus appears to be somewhat

" smaller than its 2 conspecifics. This trend is most marked in males.

3.4 ‘Discussion

‘On the grid, R.l. lacus was shown to be highly trappable,
,suggésting that once a population is. located. animals should be.
readily caught. Similarly, R.l. Iutreolus in Victorian heath has
been found to be readily trapped in live traps (Braithwaite & Lee
1979). In addition to trap proneness, trap suécess'feflects actuél
numbers of animals in the‘trapping area. T;ap success has also been
found to be markedly affected by trap placement, e.g. Stewart (1979) -
found that traps placed on runways and near burrows within the
géﬁeralbviciﬁify"ofléidesignéfed gfidlsité pfodueed'a mucﬁ ﬂiéher
réturn than traps placed at exact grid:sites which were not close
to such features, This was attributed to most agtivity of rodents
‘being centred on runways and burrows, and_hence traps close to
these features would be more frequently détécted‘(Stewart 1979).

Of the 4 species studied, R. lutreolus was trapped most
frequently. In rainforest at Paluma, Wellesley-Whitehouse (1981)
" recorded a rodent (R. fuscipes and U. caudimaculatus) trap success

of between 15,3 to 44,47, Trap success in the open forest at Paluma
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.in the present.study  was considerably lower, -apparently reflecting -
lower rodent densities. Notably, a KTBA estimate of only 2-3

R. fuseipes, in each month, from April to August, on the 2.4 hectare
grid was recorded. In contrast, Wellesley;Whitehouse (1981) gave a
KTBA estimate for R. fuscipes in 1.53 hectares of rainforest over
several months of between 11 and 25. In the rainforest, a much
higher trap success was reported for R. fuscipes than M.cervinipes
(Wellesley-Whitehouse 1981). However in the open forest,

M. cervinipes was caught more frequently than R. fuscipes (8.0% versus
3.7%). This‘appears to reflect a much 1ower.density of ‘R. fuscipes
1n oﬁen forest, andrpossiblj’arhigher‘trab d¢minance>of’B.‘fuscipes

in comparison with M. cervinipesin the rainforest.
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* 4., DIET,” FEEDING HABITS AND ACTIVITY PATTERN OF RATTUS LUTREOLUS

4.1 Introduction

One of the major determinants of habitat dispersion in small
mammals is likely to be the availability of.food resources (Cheal
1978). Additionally, the availability and accessibility of
preferred food resources appears to be a major factor in ration-
alising many aspects of small mammal ecological strategies, in
particular, reproductive performance (e.g. Lee et al. 1982).

This section reports on thg diet, feeding habits and activity

'_ pattern of >R. Llutreolus. Activity patte.rns ...o.f R.. fuscipes,
M. cervinipes and A. flavipes are also réported since these are

- unrecorded for these species in north Queensland.

4.2 Diet.
4.2.1 Methods

Diet was assessed by microscopic analysis of the composition
of faecal pellets from animals caught on the grid.

Collection of Faeces

Faeces of first night captures only were collected in order
to avoid contamination by other species;. From each trap, enough
:faécés were.éolieétéd fo fillra 20mi giaés via1. Samples,éollected
“each month from March to August, were stored in 70 percent alcohol
during each trapping session, prior to transfer to the laboratory.

Preparation and Analyses of Faecal Samples:

. Preparation of samples followed standard preparations
described by Watts (1977). Samples were transferred to a petri
dish and crushed down into a homogeneous looking mixture using a

spatula. They were then sieved and washed for a few minutes using
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. a fine .(0.25mm) nylon mesh sieve to remove soil particles and:
material in late stages of digestion. Trials were first rum uéing
unsieved samples; however large quantities of soil and partly
digested homogeneous material made microscopic analysis impossible.
The sieved solids were transferred to a petri dish with fresh water
immediately prior to analysis.

Both a qualitative and quantitative technique were used to

analyse diet.

Qualitative Description: Dietary Range

Each faecal saﬁple was examined under a 1§w power (x10)
'BiﬂoCular miCroscdpe.tb obtain a complété iisf of dietary‘items.
A‘3—point séaie: +, ++, +H+, was used to give a crude index of
abundance of ‘each gross item. This approach also gave an indication
‘of item morphology which aided identification of food items. at .
higher magnification.

Quantitative Analysis

Since R. lutreolus is a specialist herbivore throughout its
range in south-eastern Australia (Watts & Braithwaite 1978; Cheal
1978), it was desirable in this study to attempt to identify
specific plant taxa eaten by R.l. lgcus. For this purpose, a

‘reference collection was.p}épéfea of epidefﬁiéeé and cuticles of

' common groundflora species on the grid. This approach, originally
. descfibed by Baumgartner and Martin (1939), has subsequently been
used with success in numerous_énalyses of herbivore and omnivore
diets (e.g. Cheal 1978; Fitzgerél& & Waddington 1979; Marsh et al.
1982).

Taxa included in the collection were the grasses
- Imperata cylindrica (bladey grass) and Sorghum sp. (Poaceae), and

non-grass groundflora Pteridium esculentens (bracken fern), native
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- ginger Alpinea caerulea ‘(Zingiberaceae), Dianella sp. (Liliaceae) * '~
and Gahnia sp. (Cyperaceae). Epidermal mounts of rhizome, stem and
leaf/blade were prepared as follows:

Thin strips of tissue were excised from the different vegetative
parts of each species and soaked overnight in hot hydrogen peroxide
to dissolve mesophyll (Cockburn 1981). The remaining epidermises
and cuticles were mounted in glycerine on glass slides. Additionally,
grass spikelets and seeds were collected, dissected and mounted for
use as reference material.

de_glaés‘slides df eaéh faecallsambié were prepared by

'spfeédiﬁg‘a‘thin film of faecal mikture'dvér the slide with a
pasteur pipette. Ten sites on each slide were examined at x40

‘magnification , and diet items present in éach field listed
.(Occurrence. method, Hynes 1959).  The first site was positioned by
selecting a pre-determined cc-ordinate and subsequent sites were
positioned at pre-determined set distances on 2 parallel transects
(e.g. Marsh et al. 1982). Higher magnification (x100) was used to
identify specific plant taxa where necessary.

The diet of R, fuscipes is probably the best known of all
Australian rodents (e.g. Watts 1977). The contents of one stomach
of a éoiléétedispecimen Qéré éxaﬁined at 16& boﬁér.(kinIaﬁdvitéms‘
were indexed using the abundance ranking used in the R. lutreolus
faecal analysis. |

4.2.2 Results

Qualitative Description

Table 6 shows the relative abundances in faeces of gross food
~items. In all months, grass stem and/or rhizome dominated faecal

samples. Grass remnants were present as obvious chunks of grass
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' Table ‘6. Diétary range of Rattus lutreolus and relative abundances

of food items eaten.
Abundance index: +, present; ++, abundant; H+, very
abundant. N, number of faecal samples.

March April May June July

August
Food Item
N= 3 3 3 3 3 2
Grass stem/rhizome ++ ++ H H +H
: chunks, strips of stem
: cross sections of stem
: rhizome bracts
Monocot rootstock ' | + . + ++ +
: matted fibrous tissue
Grass seed : : S : +
Fungi-—massed fruiting
~ bodies and mycélia o o+ -+ ++
Fruit and seeds (fleshy) - R
Flower— Banksia sp.? +
Fragmented insect cuticle,

. limbs, -wings ‘ + + + + +- +
Unidentified plant tissue + + + + + +
Ants,* coleopterans* o

(entire) _ .+ S O + +
Woody stem fragments - B N S EE +

* Considered to be accidental inclusions in samples.
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stem and/or rhizome, in some’'cases as tomplete cross-sections of
culms (above ground stems) in which the dense outer vascular layers
and inner aerenchymatous cortex were obvious, and as strips of
sheathing leaf bases. Rhizome has also been listed. . This was
based on the presence of very characteristic rhizome bracts of
Imperata cylindrica. Imperata is a perennial grass which develops
an extensive rhizome system which enables rapid colonisation of
recently fired sites (Kleinschmidt & Johnson 1977). No other grass
species on the grid Sorghum sp., Panicum sp. and Themeda australis

(séction 5) haé a well-developed rhizome system (pers.observ.;

‘Kleinschmidt & Johnson 1977). Fragmented insect cuticle was present,

but relatively unimportant, in all months. Whole ants and

coleopterans were considered to be accidental inclusions in samples

.since these were often found active in the - traps each morning. -

Quantitative Analysis

Table 7 shows the presence and frequency occurrences (%) of

“diet items in R. Ilutreolus faeces, from March to August 1982. Sixty

microscope fields were examined‘each month from March to July and
40 in August, giving a total of 340. Since monthly sample sizes

are not large, the analysis mostly indicates'the relative importance

‘of different food items duringvtherentire study period, rather than

in each month. Criteria used to identify and classify diet items
are outlined below:

Anatomical distinctions between the'grasses were not - recognised
in early énalyses‘and>ﬁo attempt. to distinguish. between grasses was
ma&e in subsequent analyses. Grasses show several distinctive
qharacteristics which rendered cellular material readily recognisable:
parallel venation, epidermal cells with crenulated margins, and

silica bodies. Plate 4 shows culm epidermis from Imperata. Rhizome
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. Table.7. . Frequency occurrence: (%) of diet items'in ‘faeces'of =~ '~ ' '
Rattus lutreolus, March to August 1982.
N, = Number of faecal samples

NM = Number of microscope fields

March April May June July August Total

Fruit (whole)—berry

Food Item S}I} 66 60 6o 60 60 40 340
Grass stem/rhizome 100 100 100 100 100 100 100
Grass aerenchymatous
cortex 98 100 100 100 100 100 99
Whole root fragments - 12 2 - 7 -
Grass seed (glume/palea) 2 10 2 - - -
~ Monocot rootstock? 13 65 18 - 10 487 20 29
" Dianella (Liliaceae) 100 3 & - - 10 4
Alpinea (Zingiberaceae) . - - - - -
Pteridium stem/rhizome 2 5 37 - 3
Loose vascular elements 17 | 32 | ‘iO 23 5> 16
- Unidentified cellular . L
material 23 82 20 22 8 4 32
Insect cuticle 10 10 10 12 18 20 13
Woody stem fragments 20 32 2 - 2 5 10
Fungal hyphae and/or .
fruiting bodies 10 7 27 33 7 5 15
Dicot seeds (fleshy) - 12 - - - - 2
Fiower——whole , ‘
. ——gtamens/ - 7 - - - - 1
. anthers
- 2. - - - - 0.3
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" épidermis and ‘cortex tissue is shown in Plate 5. As noted in the
qualitative description, much of the grass material occurred as
chunks of stem/rhizome and,similarly, this material was readily
identifiable on slides. Aerenchymatous cortex was originally
associated with grass in the qualitative description. Nodulate
fibrous material has been tentatively classed as monocotyledon
rootstock. Three non-grass species weré recognised on faecal

slides on the basis of cellular characteristics: epidermal trichomes
‘rendered Dianella epidermis identifiable (Plate 6). Stems and
rhizomes of Pteridium possess distinctive large vacuolate cells
.withbmﬁlficéliﬁlar‘ﬁairs (Pia£e 7); Aléiﬁea.tiQSﬁe waé ﬁét( |
adequately reproducible; however epidermal cell shape and arrange-
'ment>pefmitted reédy idehtifiéatioh..'Aithéugh thej were ﬁoﬁ
included in the frequency occurrence determinations (Table 7), spore

masses and pollen grains which were probably incidental dinclusions, \

were noted at x100 magnification. Fragments of charcoal and wood
also occurred in most samples. |

Stomach contents of a sample R. fuscipes contained large
amounts of fungi (+++), substantial amounﬁs of insect cuticle (+)
. and traces of Woddy_spem‘fragmeﬁts'and unidentifiable plant tissue
b(+);. Uniiké all‘of.the R. Zuireolus, tﬁeréinglé R. fuscipes had

not utilised grass stems/rhizomes.

4.3 Feeding Habits of Rattus lutreolus

- ..Sﬁaiiow diggings, no more than 5 centimetres in deptb,»into thg
béée# of ﬁrue érasses (Plate 8) on the grid and on 5 transecgs (2,

4, 6, 9 and 15) were oﬁserved. These were attributed to R. Zutreolus
- which was captured on the grid and the above transects (section 5).
Diggings were characterised by a shallow hole scooped out around

the bases of swards of grasses, predominantly Imperata cylindrica,
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Plate 4

Outer cell layers of the basal
stem of Imperata cylindrica.
Note the crenulated epidermal
cells and parallel venation.
Similar fragments were present
in faecal material.

(Scale bar is 0.1lmm.)

Plate 6

- Basal stem epidermis of

Dianella sp. Note the
characteristic epidermal .
trichomes.

' - (Scale bar is O;Ome.)

Plate 5

Rhizome epidermis and cortex of
Imperata cylindrica. Note the
crenulated epidermal cells.
(Scale bar is 0.0lmm.)

Plate 7

Basal stem epiderﬁis and e?idéfmal

hairs of Pteridium esculentens.

_Note the characteristic multi~

cellular hairs and large vacuolate
epidermal cells.
(Scale bar is 0.lmm.)

Plate 8. Characteristic ground diggings
of Rattus lutreolus lacus. The
grass species is Imperata cylindrica.
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- with soil from the working face forming a mound of loose workings

in front of the hole. Gnawed root, rhizome, lower stem and leaf
bases were observed in most cases, with fragments of root and stem
often littering the working area.

Although R. fuscipes excavates burrows (Watts & Aslin 1981),
it has not been reported to produce shallow diggings into the bases
of grasses. Grass material was not found in the sample stomach
of R. fuscipes exaﬁined. Throughout its range, R. fuscipes is
largely an opportunistic generalist omnivore. In Victoria, its

diet in forests consists of seeds, berries, drupes, roots, soft-

‘leaf and stem material, macro-fungi and a variety of leaf litter

invertebrates (Warneke 1971 in Gullan & Norris 1981). 1In rainforest

on the Atherton Tableland, Watts (1977) found that R. fuscipes ate

mainly insects with .some seeds and herbs. Similarly in rainforest

approximately 8 kilometres from the present study site at Paluma,
litter invertebrates (mainly arthropods) formed the bulk of the
diet, although a variety of vegetable material was also eaten
(Wellesley—Whitehouse 1981),‘

Due to its omnivorous habit, R. fuscipes has no digestive or

masticatory specialisations for feeding on coarse plant material

‘such as grasses or mature fern fronds (Warneke 1971 in Gullan &

Norris 1981). Melomys cervinipes is semi-arboreal and vegetarian,

eating mainly soft leaf and stem material, and fruit (Harrison

1962b; Wood 1971). . Antechinus is carnivorots.and.insectivorous

(Ride 1970; Fox 1982). Hindmarsh and Majer (1977) in Fox (1982)

have shown that A. flavipes is largely insectivorous taking most

arthropods in roughly the same proportions in which they occur

" in their habitat.

Neither M. cervinipes and A. flavipes are known to produce
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.ground . diggings and .on the basis of diet would not be expected to
do so. Certainly the faecal composition of R. Zutreolus would
suggest that these diggings are produced by this species.

Watts and Braithwaite (1978) and Cheal (1978) indicated that
R.7. lutreolus exploits mainly sedge rhizomes and basal stems via
diggings. Siﬁilarly Green (1967) noted that R.1. velutinus almost
completely ate away the root system of clumps of button grass.

Thus, the feeding behaviour of R.l. lacus appears to be very similar

to its 2 conspecifics.

4.4 Activity Patterns

4.4.1 Methods
In order to detect diurnal activity; alllgrid and transect
: trapsvwere.cieared twice daily during the July and August trapping
'sessions. Tfaps'ﬁefé élééréd.frémAd6Od ﬁo-d630.ﬁoﬁré.oﬁwéfdé iﬁ |
the morning and from 1630 to 1700 hours onwards in the evening
(about an hour prior to the onset of darkness). The trapping
program and trapping effort was as follows:
July— transects 5, 7, 8, 12, 13 and 15 for 3 trap days each;
a total of 180‘trap days. o |
—the grid: 53 traps‘foerVtrapzdays each; 52 traps: for
1 trap day each; a total of 158 trap days.
August—transects 3, 4, 5, 6, 7, 8, 9, 12, 13, 15 for 3 trap
days each; a total of 300 tfap days.
' f—fhe'gfidﬁ as in Juiy;‘artoﬁai.bf.158-trap daﬁs;-
‘The total humber of traps déyé was 796 (Table 2). -
- The number of diurnal captures of each species during these 2
' sessions was compared with the number of captures of each‘species

recorded on the first 3 nights of the total 4 night trapping routine
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. in the same sessions, on each transect, and on ;he,grid,(altqtal

of 796 trap nights).

4.4.2 Results

‘The numbers of day and night captures of each species are
shown in Figure 9. Out of a total of 34 éaptures, equal numbers of
R. lutreolus were caught during the day and the night. These data
do not indicate eqﬁal amounts of diurnal and nocturnal activity,
since traps were not open and available to animals for equal periods
during the day and the night. Morning clearance took up to 5 hours
on some days. They do, however, indicate:considerable diurnal
“aétivity;

Diurnal activity was also shown by A. flavipes (Figure 9),
éitﬁouéh'significahtly more night captures were recorded’(xz;'p<0;001;
" based on ‘expected 1:1 ratio). 'R. fuseipes and M. cervinipes were.

active only during the night (Figure 9).

4,5 Digcussion.

The major limitation of any diet analysis is the limited
pbwers‘of identification of individual food items. Diet analysis
is time consuming and,to be anyﬁhing»but superficial, spécific
'iﬁentification of food items, in particular plant species, is
considered to be basic. However, the potential scope of a system
gsing reference matefial can Be enormous.' Notwithstanding this,
the range of food items ingested by R. lutreolus was quite narrow
>énd fﬁekffeqﬁeﬁcy‘oécufrénéé 6f‘dnidéﬁtified'céllﬁlér material
avéraged ovef all months was less than Sd percent.,

In all samples, grass stem and/or rhizome ﬁés recorded and
formed the bulk of the diet (qualitative assessment). The grass'

species Imperata cylindrica is considered to have provided the
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Figure 9.

Number of day and night captures of

~ Rattus lutreolus, Rattus fuscipes,

Melomys cervinipes and Antechinus flavipes

“in"July and August, 1982, - - - -

‘day
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. bulk of this grass material for .2 reasons: -

a. On the grid, Imperata was the dominant grass species,
occurring in more sites and providing the highest mean.cover—
abundance of all grass species (section 5). Since R. lutreolus
has been found to have a diet mainstay of grass stem/rhizome, it
would be expected to eat proportionately more of the most abundant
species.

b. On the grid, diggings into the basés of only Imperata
were observed; however at least one digging into the roots and
lower stem of Sorghum was observed on tfansect 7, a capture site
bf‘R; Lutreolus (séction 5). - |

Grass stem/rhizome was supplemented by insect material and

-fungi which were taken throughout the year in small quantities,

Unidentified cellular material and loose vascular elements

(possibly from the grass bulk) also occurred. Three non-grass
species Dianella, Alpinea and Pteridium were eaten infrequently,

apparently in small quantities and thus, possibly non-selectively

along with grasses, since the 3 species grew in association with

grasses on the grid (section 5).

Watts and Braithwaite (1978) found that in Victorian heath,

‘R. lutreolus sﬁbsisfed'méiniy'dn:sedgeé (Cyperaceae) which were

the dominant groundflora type. However, in non-heath habitats

(riparian and semi-commensal), the bulk of the diet consisted of

grass stem which reflected the absence of sedges and dominance of

true grasses. Insect and underground fungi were reported as being

eaten in small quantities. Similarly, Cheal (1978) considered
that the diet mainstays of R. lutreolus in heath were rhizomes

and rootstocks of Cyperaceous species with these being supplemented
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. by inseect. and mycorrhizal fungi. -Analysis of a single faecal 'sample-

from R. lutreolus in eucalypt forest indicated the dominance of
leaf-bases, rootstocks and leaves of grasses which comprised
the dominant groundfora (Cheal 1979).

Thus, the diet of R. lutreolus appears to remain largely mono-
cotyledon-based and quite specialised throughout its range. Between—
habitat differences in the actual plant species contributing the
bulk of thé diet appear to be related to &ifferent groundflora
dominants.

Although sample sizes in this study were insufficient to
1adequate1y aéséss'if there were any seasonal changes in diet
diversity, the diet of R. Zutreolusron‘the'grid Qas generally
‘dominated by grass stem/rhizome, mainly of Imperata cylindrica,
which was largely exploited by characteristic shallow ground .
diggings.

Considerable diurnal activity was shown by R.Z. lacus.

R.7. lutreolus has been found to display considerable diurnal activity

in Victorian heath (Braithwaite 1977)? i# Ngw‘Soqth Wales forest-
grassland (Press 1976) and south-eastern Queensland heath

.(Dwyer et al. 1979) with diurnal captures véfying from 30 to 70
percent in different localities in Victoria (Braithwaite 19'77)'; |

The activity patterns of A. flavipes at the study site

corroborate findings by Dickman (l980)-who,récorded a few daylight
captures of this species near Canberra. Similarly, diurnal activity
"has been found to be shown by Antechinus stuartii (Wood 1970) and
Aﬁtechinus swainsonii (Braithwaite 1977; Hall & Lee 1982). The
exclusively nocturnal activity of R. fuscipes and M. cervinipes

(at least in July and August) is similar to findings in subtropical

rainforest in south-east Queensland (Wood 1971).
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. Many factors have been cited to influence activity patterns-
of small mammals, such as diet, availability of dense cover,
rainfall, cloud cover, activity rhythms of competitors, predators
and food resources (Ashby 1972; Southern 1964; Doucet & Bider 19743
Park 1940 in Braithwaite 1977). In particular diet has been
suggested to be a major determinant. Several herbivorous rodents
have been found to show considerable diurﬁal activity, e.g. the
South African swamp rat Otomys irroratus (Dieterlen 1968 in
Posamentier 1976) and North American Micrbtus spp. (Getz 1961).
Ashby (1972) in Braithwaite (1977) postﬁlafed_that since the diet
" of herbivorous small mammals is.bulky, énranimal‘réquires mﬁéh '
longer to ingest sufficient nﬁtrimeﬁt in each 24 hours and thué
- would be likely to be active and feeding during the day as well as
,at‘night._,lf has also been_suggested_thétAdiurnal.activity in

insectivorous small mammals may be related to the time required to
locate sufficient food or to the activity rhythm of their insect
food species (Braithwaite 1977).
Since M. cervinipes is herbivorous and R. fuscipes ingests

insects, and both have been shown to be exclusively nocturnal, much
"of the generalised arguments above appea:.pnlikely. However, the
ébéérﬁedvaéti?ity'battefné of the 2 excluéiveif Qegétériéné; |

R. Zutﬁeolus and M. cervinipes, may be more_specifically related to
the nature of the diet. The diet mainstay of R. lutreolus is

. grass stem/rhizome,which is bulky. The argument that slow digestion -
_ rates require diurnai feeding may apply. In addition, the nutrient
cdntent and caloric value of grasses may be low relative to soft
leaf, stem and fruits of dicotyledonous species which are expoited
by M. cervinipes (Harrison 1962b; Watts & Aslin 1981). In particular

Imperata cylindrica is sometimes regarded as indicating low soil
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fertility (Burbidge 1968). The food types of M. ¢ervinipes are
less bulky which would be likely to result in greater digestibility
and hence, assimilation. Thus differences in bulkiness, nutrient
content and calorific value of the plant food resources exploited
by R. lutreolus and M. cervinipes may be sufficient to explain the
difference in activity patterns.

Antechinus spp. fossick for insects in leaf litter, under logs
and on tree trunks (Wakefield & Warneke 1967); A requirement for
successful fossicking may be that prey are active and visible.
Observations of Antechinus sp.‘in captivity have indicated that

- vision played a 1arge'part in'fiﬁél pfeyréapture althoUgh'noisé.

and possibly‘smell Were‘inifial‘péiﬁfefslfo the preéence of prey

' whén animals were not actively Searchingi(pegs.observ.). “Activity -
. peaks of insects,are‘iikely to occur,during ﬁhe.day‘when
temperatures are highest, and this may‘cdntribute to diurmal
activity in this genus.

In contrast, R. fuscipes is omnivorous and not entirely
'dependent on insects. Insects ingested appear to be mainly litter
arthropods exploited during general ground fossicking (Warneke 1971
~in Gullan & Norris 1981; Wood 1970). VDﬁé'to its opportunistic
' &ie£§f§ ﬁébit,'thé'épéciésvwohldvbe>e%pedtéd tqibé‘littlel‘ |
restricted by insect activity peaks and less likely to show diurnal

activity.
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5. - MICROHABITAT PREFERENCES OF RATTUS LUTREOLUS 'AND OTHER

SMALL MAMMALS

5.1 Introduction

The habitat distribution of R. lutreolus in North Queensland
appears to be highly restricted. However, although the species has
not been trappgd in rainforest, its distribution in relation to the .
open and closed forest ecotone is of interest.

The microhabitat attributes of trappihg sites exist only as

qualitative accounts from the trapping records (Table 1). In contrast,

 the microhabitat preferences of several populations of R. lutreolus -

in Victoria have been comprehensively assessed (Braithwaite & Gullan

- 1978; Braithwaite et al. 1978; Cheal 1978). Similarly, quantitative

habitat relationships of R. lutreolus in coastal heath (Posamentier

1976) and in a grassland area (Press 1976) in New South Wales, have

~ been described. Green (1967) gave a qualitative account of habitat

utilisation by R. 1. velutinus in Tasmania.
Vegetation is the most obvious component of a small mammal's

habitat and detailed floristic and physiognomic descriptions of the

' vegetation are now considered essential to adequately characterise
' habitat use and apportionment in small mammals (Cheal 1978). The -

" microhabitat preferences of R. Zutreolus and the 3 co-existent

small mammal species, R. fuscipes, M. cervinipes and A. flavipes

have been assessed in relation to floristic composition and

structure of vegetation.
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. 5,2, Methods .

5.2.1 Vegetation Description: Grid and Transects

5.2.1.1 Floristic Description and Analysis

Description

The method used to assess the floristic preferences of
R. lutreolus and the other species followed that developed by
Braithwaite and Gullan (1978) in which thg'dispersion of small
mammals is viewed in relation to the major floristic groups
identified on a trapping grid.

At each trap site on the grid, every vascular plant species

‘occurring in a 5-metre quadrat centred on the site was listed

Additionally, the cover-abundance of each species was estimated

-using the Braun-Blanquet cover-abundance scale (Mueller-Dombois &

Ellenberg 1974), which is outlined below:

4

solitary to few individuals with small cover

1 - numerous but less than 5% cover, or scattered with
up to 5% cover

2.- any number, with cover 5-25% of the reference area

3 - any number with 5-25% cover

4 — any numBer with cbver 50—752'of tﬁe reference area

.5 ~ any number with cover more than 75Z of the reference area.

Although the rating is quaﬁtitatively crude, it is considered
that fairly consistent results are obtained when used by the same

person a number of times, and when worked methodically by deciding

first if cover/abundance is greater or less than 50% and then

: working up or down thé‘séalé (Muéller—Dbﬁbois &‘Ellenberg, 1974).




- Analysis

Floristic data were analysed using a computer based clustering
technique, the Clnstén i.C. Package (Wishart 1978) to Ehﬁier the
105 trap.sites into groups on the basis of presence-absence of plant
species, The Similarity Index used was the Jaccard Coefficient.\
Several species which were reéorded only once or twice on tﬁe entire -
grid were excluded as background noise in‘this analysis. These were
Eucalyptus grandis, Helichrysum sp., Solanum parvolium and
Monotoca scorparia. |

Sevgral species of bloodwoods have beén’recdfded in this region:
Eucalyptus iniermedia;‘E, acheniodés, E. polycarpa (B. Jackes pers.
comm.). These vere nét consistently distinguished in the field
jandvhavéAbéeh grduped togéﬁhér ﬁiﬁh E. reéiniféfa‘§s Eucalyptus spp.
-in-this étudy."Distinttibh’Was'médé'bétwéeh'matﬁie‘ésﬁabiiéhéd t;eés
of Eucalypius spp., Banksia integrifolia, Syrncarpia glomulifera and
Allocasuarina torulosa (greatE?.than 3 metres in height, character-
istic bark features developed) and regenerating individuals (up to
1.5 metres-in height), since these represénted very different
'strucﬁural types. Thus, some conSideratiéﬁ of structure has been
.iﬁqbrpprated intortﬁe'floristic analysis_to.ﬁahilitate finer
.iﬁﬁefpfetatioq of the type of habitat presented by the different

- floristic groups.

5.2.1.2 Structurél Description: Gfid'and Tranéects
‘The term vegéfatibn stfu¢tufé deééribéé ﬁﬂe vefticéi iayériﬁg.
'énd.horizontalrspaciﬁg (dén;ity)>df #egefétidnr(wﬁlkef-& Hbﬁkiﬁs
‘1981). Structure wa; assessed independently of floristic datav
using a point quadrét procedure, foliowing Cockburn’ (1981):
| A 2-metre graduated aluminium pole (1.5‘centimetre diémeter)

was dropped into the vegetation at 10 regular intervals of
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50 centimetres .along a 5 metre transect which passed through -each
trap site. On transects, this was run along the axis of the
transect. On the grid, this followed the long axis. Intervals
- were initially measured using string marked off in 50 centimetre
intervals; but thereafter a half pace was walked to approximate
50 centimetres on structural transects. The presence or absence
of vegetation touching the pole was noted at 6 height intervals:
0-0.25m, 0.26-0.5m, 0.51-0.75m, 0.76—1.0&; 1.01-1.5m and 1.51-2,.0m,
to give a comparable index‘of vegetation density from 1 to 10 for
~each height class at each trap site. Only the vegetative parts of
B grésSeé ﬁere'considéred; énd‘Boih standing,'dead and live vegetation
'(ﬁainly referring to gfasses)rwas included_to give an estimate of |
-.total-cover;
_Above 2.0 metres, the presence o.r.absenée of vegetation in the
height classes: 2.01-3m, 3.01-6m, 6.01-12m, 12.01-20mand 20.01-35m
- was recorded by sighting along the pole. A Ranging-120 rangefinder
was used to measure heights, |
 The height classes above 2 metres were chosen using a
structural classification of rainforest and non-rainforest vegetation
developed by Walker and Hopkins (1981) in which the height classes

~ describe the foiloWihg grbwtﬁ forms:

1.01 - 3m - dwarf trees, tall shrubs
3.01 - 6m - low trees, very tall shrubs
6.01 - 12m - mid high trees,vextremély tall shrubs
12,01~ 20m - tall trees
20.0L - 35m - very tall trees.

Emphasis was placed on density of vegetation below 2 metres .
"since this was assumed to be of most significance to ground-dwelling

small mammals.
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5.2.,2 Animal-Vegetation Associations

5.2.2.1 Floristics

Floristic preferences of the 4 small mammal species were
analysed by comparing the mean number of captures per site in each
floristic grouping identified on the grid. The mean number of
~ captures of each species per site in each floristic group was
assumed to indicate the amount of utilisation of different floristic
groups; an approach which has been shown to be useful by recent
studies on small mammal habitat preferences (e.g. Braithwaite &
Gullan.1978; Cockburn 1981). Cqmparisons for each species are
.Based on total captures from April to Augqu. Since the trapping
program 6n fhe 105‘site grid ran‘from Aprii to August only, seasonal
- dispersion patterns are not considered. .Both'day and night
captures of R. lutreolus and A. flavipes are used in respective .
aﬁalyses.

5.2.2.2 Structure

Transect and grid captures wére analysed separately. The
total number of contacts in each height class below‘2 metres was
éumﬁeé~for eééh trap site to give an index of density at that -
~height class., Spearman Rank Correlatioﬁ coefficients were
‘calculated for the density iﬁdex'ét‘eéch:héightvclass:aﬁd Cabtufeé‘
6f each of the 4 mammal species at each trap site from February
to August.

,This'approa,Ch was adopted to produce a more descriptive,
rather fhan definitive, account of the relationship between each
: speéies and vegetation density at lower height levels. Only
transects established in open forest sites, i.e. with grassy
‘groundcovers, were included in the analysis in an attempt to assess

the relationship between the 4 species and vegetation density in




was classified as one of 3 cover types: (i) sparse and patchy, !

' 5.2.4 Abundance Index of Food Resources of Rattus Lutreolus

- of the diet (Section 4). Each of the Braun-Blanquet cover-

" to 1, 1 to 2 and so on to 5 = 6. From the floristic proforma, the
mean cover-abundance of each grass genus in each of the major

- floristic types on the grid was calculated.' This was multiplied by
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the open' forest habitat alone. 'Thus, transects 1 'ahd 3 and sites 8, 9
and 10 of transect 5 were excluded (Séction 2, Figure 5).

Structural profile data for heights above 2 metres on the grid
were used to summarise theAstructural features of each of the
floristic groupings identified.

5.2.3 Other Habitat Characteristics

The major components of and the cover characteristics of the

leaf litter at each trap site on the grid were recorded. Litter

(ii) thin continuous layer or (iii) thick continuous layer.

“on- the Grid
A crude index of the abundance of‘fééd_rgsourges‘of‘R,Zutreolus
in the major floristic types on the grid was calculated as follows:
éli gfaés'geﬁéfé 6nbfhé gfi& Qérévrégéfdéd.és‘pbfeﬁtiélAfééd.sbécies,

although it was considered that Imperata contributed to the bulk

abundance scales was converted to an integer, so that + was converted

the frequency occurrence of each species in each different floristic
type (outlined in detail in Section 5.3.2, Table 12). The individual

indices for each grass genus were summed to produce a total index

' 6fp6téﬁtiai fdod in each floristic type.
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5.3 Results

5.3.1 General Trends in the Habitat Distribution of
Rattus lutreolus and Other Small Mammals

Transects were del;berately positioned on either side of the
open-closed forest ecotone in order to establish the distribution
of R. lutreolus in relation to these 2 habitat types at their
junction (Figure 5). The numbers of 'individuals and captures of
each small mammal species on the 15 tranmsects are shown iﬁ Table 8.
No movement of individuals between transects were detected. In
160 trapnights, no captﬁres of R. Zutreoiué on the ciosed forest
"franseCts_1 and 3 (figure 5, Platé 9); ﬁére Qade; hoﬁever‘thé‘S
dther-small mammals co-existent with R. lutreolus in the open
- forest, R. Juscipes, M.'cefvinipes'and A. fidviéeévwére'trapped oni
,these_é.transects (Table 8).. ‘Additionally 2 captures of an
individual A. stuartii were recorded on transect 1. Identification
. was based on pelage characterisﬁics, in particular (i) uniform

grey-brown body colouration andv(ii) absence of cream-apricot eye
rings/crescents which are characteristic of A. fiavipes in North

Queensland (Van Dyck 1982). In North Queensland, A. stuartii is’

,-.Wholly restricted to_ﬁighland‘ving‘fpreét_(Van Dyck 1982), :l
ZOnly‘R. fﬁé¢£pes wﬁs cgpturea‘during 6b.mi§cellaneous trap nights

- -in the transitional closed forest in February (Appendix 1). Thus,

of the.4 spgcies régﬁlarly caught iﬁfthe open foreét, only

‘R. fuscipes, M. cerﬁinipeé and AQ‘jZaviée§.u9ed both habitat types.

'ConsidEriﬁg that a maximum of 9 individualé (30'Captﬂrés) of

"R iutreolus were recorded in 80 trap nights on transect 2 (Table 8)

which was positioned 50 to 100 metres from the glosed forest edge

'(Figure 5), these data ére considered sufficient to indicate complete

restriction of R. lutreolus to the open forest per se.
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Table 8. Transect trapping results: number of individuals and number

of captures {in parentheses) of Rattus lutreolus,
Rattus fuscipes, Melomys cervimnipes and Antechinus flavipes
on transects 1-15.  Night captures only.

% Antechinus stuartii, l(2)fa1s03Captured on transect 1.
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" A'similat rddent ‘distribution pattern was found on transect ‘5
(Figure 5) which included both open forest sites with a grassy
groundcover and sites in a patch of gallery (closed) forest.
~ Table 9 below summarises the number of individuals and captures of
each small mammal species on transect 5.

Table 9. Number of individuals and number of captures (in

parentheses), of 3 live-trapped rodent species on
transect 5 (Figure 5), June and August, 1982

Closed

Open Forest , Forest Total
| Trap Site 1 2 3 4 5 6 718 9 10
|Trap Nights 8 8 8 8 8 8 8|8 8 8 80
|B. tutreolus  1(2) 1(1) - o2
|R. fuscipes 1) 13 2(2)|1(1) 5(6) 2(3) 8(16)
M. cervinipes 122y 1 2(3) 3(7)

A. flavipes was not captured‘on this transect. R. lutreolus
_Vwas confined entirely to open forest sites. R. fuscipes was caught
on both open and closed forest sites. A total of & individuals of
R. fuscipes were trapped; however only 1 individual was common to
both the open and closed forest sites. Two were caught only on open
-riforest sites, 5 only in the cibsed‘forest islapd. Similarly,
M. cervinipes was caught at both open and.closed forest sites. Of
the total 3 individuals which were captured, the 2 individuals
'céught in the closed forest were also t?apped on the open forest
-sifes.'VOnevﬁas ffappéa éﬁly iﬁ élbéea férésf; o

| réompéfiéon of-the ﬁuﬁbef éf individuélé of R. fuécipes haptufédk
on the closed forest transects 1, 3 and 3 closed forest sites on
_transect 5, with the remaining open forest.ﬁransects (Figure 5)

indicated that a significantly higher number were caught at closed
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- forest sites' (Table 10,'x?; p<0.05; based on'trap nights completed
in eaéh habitat type). This suggests thag open forest is a sub-~
Opﬁimal habitat for R. fusecipes. M. cervimﬁpes and A. flavipes were
not compared due to low numbers.

Open Forest Transects

Transects in the.open forest (excluding transects 1 and 3) were
classified into one of 3 broad topographical situations: ridge-top
(PlateiO), midslope (Plate 11) or lower slope adjacent to a moist
gully (Plate 12). Positions were referenced in ;elation to
prominent ridge—top and gully situations.

‘From the éﬁrﬁcﬁﬁ:ﬁl profile»daﬁa, the mean number of céntacts
.in each height class below 2 metres (Sectioﬁ 5.2.1.2) was calculated
for each transect. Transect 5 was excluded since it was deliberately
’heterogeneous;"An index of ground cover volume on each transect was
obtained by summing the individual height class means. Figure 10
indicates the transects on which B. lutreolus and the 3 other species
‘were Captured in relation to the index of vegetation volume and
'ftOpographicai position..

R. lutreolus was captured on transécts which were positioned in
',rlngr,EQ mid;siope situétions,bcqrrelating.ﬁithvthe upper rénge of
'vegetétion densities. The species was totélly absent from all ridge
tfadéects. The absence of R. lutreolus from a transect over 80 trap
nights is copé;dered meaniﬁgful sincé high trappability was

" established earlier (Section 3.3.1).

_R. fuscipes, M. cgrvinibes' and A. flavipes were trapped across

the range of vegetation densities and topographical situatioms.
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Table 10.

Figure 10,

Numbers of individuals and number of captures (in
parentheses) of small mammal species in the 2 habitat
types, open and closed forest.
Closed Forest: Transects 1, 3 and sites 8, 9 and
10 of transect 5.
Open Forest: Transects 2, 4, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15 and sites 1 to 7 of
transect 5.

x2 comparison is based on the number of live trapped
individuals of Rattus fuscipes.

Occurrence of live-trapped Rattus Llutreolus,

. Rattus fuscipes, Melomys. cervinipes and . . . . . . . . . -

Antechinus flavipes in relation to topographical
situation and volume of vegetation below 2 metres
‘on open forest tramsects. '

Abbreviations: LS - lower slope adjacent to gully
MS — mid-slope
R - ridge top

Horizontal lines indicate transects on which each
species was captured.




Closed Forest Open Forest 2

X
Trap Nights 184 1016 Comparison
R. lutreolus 0 33 (70)
R. fuscipes 22 (54) 21 (50) : - p<0.05
M. cervinipes 7 (11) 23 (44) -
A. flavipes 5 ( 6) 14 (19) -
A. stuartii 1 (2) 0 -
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Plate 9. Transitional type mixed forest, transect 3. Note the
regenerating understorey of rainforest and mesophyllous
shrubs and the open overstorey of sclerophyllous tree
species including Eucalyptus grandis and
Syncarpia glomulifera. The stake is 1 metre in height,

Open Forest Transects:

‘Plate 10. Example of groundcover density in a ridge position
within the open forest. Transect 10.
- The quadrat is 1 metre x 1 metre.

Plate 11, Example of groundcover density in a mid-slope position,
Transect 9. The quadrat is 1 metre x 1 metre.

Plate 12. Example of groundcover density in a lower-slope
position. Transect 7. o
The quadrat is 1 metre x 1 metre.
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.5.3.2  Description of Floristic Groupings on the Grid (105 .Sites). . . .

Seven floristic groups were classified at the first major
grouping produced by the clustering procedure, at a Jaccard
Coefficient of 0.284. Two sites at this level of similarity remained
unclassified. A dendrogram, showing site groups and their associated
similarity coefficients,4which was produced by procedure. TREE of the
Clustan Package is presented in Figure 11. The seven groups on the
grid are plotted in Figure 12. Table 11 lists the plant taxa
recorded on the grid and the frequency occurrence (%) of taxa in
éach floristic group. Designation of taxa_aé rainforest elements
is based 6ﬁ'?rancisb(1981)'and descripfions of James Cook University
hérBariuﬁ feférénce ﬁaterial. o

‘A -brief description of the seven groups is given below:

Floristic Group 1

This group included most of the grid (Figure 12) and generally
was represented by sites with a grassy groundflora adjacent to the creek
-on the western grid section and separated from the creek by several
" smaller groups on theeésterngrid section. Sites were characterised
Ey grass taxa Imperata cyZindricd (dominant species),
- Themeda australis, Sorghum sp. and Panicum sp., with other ground-
‘flora taxa Pteridium .es"cul‘ent‘ens, Dianella sp. and AZp?lﬁea caeruled
'éontributing Variablekcover—abundance (5 to 25% cover-abundance).
Sites were also characterised by the regenerating mesophyllous‘shrubs,
Troma, Fhodomyrthus, Melastona, Maeoa,and several regenerating
 rainforest elements, Mischocarpus, Macaranga, Wilkiea, Guioa, Jagera,
'Schizomeria, Glochidion and the disturbance genus Rubus. Eucalyptus spp.
were the dominant overstorey trees (12.01-20 metres) with the
'cﬁdominant Syncarpia glomulifera present. An open understorey

(6.01-12 metres) of Allocasuarina torulosa and Banksia integrifolia
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 Figure 11. Dendrogram showing classification of 105 grid trap

: sites into 7 floristic groups and 3 floristic types.
(See text for description of floristic groups and
types.) . o A ' |
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Figure 12, A plot of the 7 floristic groups on the grid.

.....................................

Figure 13. A plot of the 3 floristic types on the grid.
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Table 11. Frequency occurrence (%) of plant taxa in 7 floristic groups

rrrrrrrr
,,,,,,,,,,,,,,

2 unclassified sites.

Frequency Occurrence (%)

Unclassif-
Plant Taxa Floristic Group v ied
1 3 5 2 6 7 4 A6 F7
. No. of Sites 72 6 4 11 3 2 5 1 1
Imperata cylindrica 100 100 100 45 33
Themeda australis 24 17
Sorghum sp. 92 50 75 9
Panicum sp. 56 33 50 9
. Pteridium esculentens 78 50 100 100 100 100 80 + +
~ Other Pteridiophytes 50 100
Gahnia spp. 14 S0 18 100
Dianella sp. 85 ' _ 50 20
Cordyline sp. : -7 - 50 10
Alpinea caerulea 43 100 +
. Pimelia sp. - 21 " ‘ +
- Trema aspera 13 100 25
Melastoma polyanthum 29 67 25 33 50 60 +
Rhodomyrthus trineura ~ 64 67 50 33 20 +
Rubus spp. 46 17 9 - 100 40
Maesa dependans = . . . . .36 . . . . ... .36.100 - - ‘100 : L
Macaranga subtendata 22 75 45 100 100
. Mischocarpus lachnocarpus 10 75 9 +
- Wilkiea huegeliana 1 18 33 50 20
Guitoa acutifolia 56 25 27 33 20
Eucalyptus spp. (M) 15
Eucalyptus spp.(R) 18 50
Banksia integrifolia (M) 7
Banksia integrifolia (R) 6 25
Syncarpta glomulifera M) 8 17 9
_Syncarpia glomulifera (Ry 8 17 75 o
Allocasuarina torulosa (M) 43 50 25 9
Allocasuarina torulosa (R) & ' 75 '
Jagera pseudorhus . . 13 9 60
Smilax australis 18 27 : 100 - 40
Schizomeria ovata 6 9 20
‘Glochidion ferdinandi 15 ' 50 20
Eupomatica laurina 9 '
Cryptocarya sp. ' : 60
Sloanea sp. , 20

SyzygiwnSP. ........ .40

No. of Taxa 31 13 15 18 7 9 19 7 1

R ——— R
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- occurred. -Floristic' group 1 showed highest floristic’ diversity-
with 31 taxa (Table 11).

Floristic Group 2

This group was comprised of sites adjacent to the creek and one
site at the eastern edge of the grid (Figure 12). In contrast to
floristic group 1, Pteridiwm was the characteristic and dominant
(in terms of cover-abundance) groundflora species. Alpinea was also
characteristic. Imperata and the other grass genera were unimportant
to absent. Various regénerating rainforest and mesophyllous shrubs
- were present, although Fucalyptus spp. were absent. The group was
V‘fldristicallyllesé diverse (18 taxa) thaﬁ.grbﬁp 1 (Table 11).

Floristic Group 3

"This group (Figure 12) was very similar to group 1 (Table 11).
The characteristic groundflora species was Imperata. Notably the .
associated groundflora of Dianella, Gahnia and Alpinea were absent,
resulting in a floristically less diverse ground layer. All sites
- were characterised by the mesophyllous shrub Trema. No rainforest
Iglemeqts qccgrredf The group was represented by 6 sites only.

Floristic Group 4

This group was represented by 5 sites'in the actual creek bed
'(Figuré 12).énd‘fépfesents é ﬁéjér flbriétié éiscontinuityIfioﬁzgfoﬁps
1 and 2. Notably, grasses were absent and.other groundflora genera,
Pteridium, Gahnia and Dianella,were'insignificant in the provision
of ground cover (cover abundance, + to less than 5%).  Thus, vegetation .
was absent to negligible at ground level.  Cover was provided by well .
' devéloped rainforest shrubs and trees and other mesophyllous species
Melastoma, Rhodomyrthus and Maesa which also occurred as regenerating
‘shrubs in other groups. The group was characterised by the rainforest

understorey tree genera Cryptocarya sp., Sloanea sp. and Syzygium sp.




60

.which occurred at no other sites.on .the grid.. Other characteristic
features were the presence of ferns (other Pteridiophytes) and mosses
(not included in the analysis).

Floristic Group 5

Group 5 was very similar to groups 1 and 3 in that ground cover
was characterised and dominated by grasses, in particular Imperata
(Table 11); Although Pteridium was present in the 4 sites (Figure 12),
.cover-abundance was low and did not exceed 5-25%. Floristic diversify
(15 taxa) was comparable to group 3 (13 taxa) althoﬁgh lower than
group 1 (31 taxa).

'Fioristié‘Groups 6 and 7

These groups wererrepreseﬁted by 3 and 2 sites>respectively.
(Figure 12). - Ground cover was characterised and dominated by -
. Pteridium. Group 6 differed from group 7 by the presence of
. Imperata, although this was insignificant in terms of cover-
abundance (<5%). Along with the absence of Imperata, the presence
of the rainforest shrub Glochidion and the vine Smilax in group 7
. appears to have separated it from group 6.

Unclassified Sites

The 2 unclassified sites were floristically similar to group 2.
‘The characteristic and domiﬁaﬁt'groﬁndfldra épeciéé was Pteridium.
| Shrub species,Melastoma, Rhodomyrthus and : Miséhocarpus ,added
structural heterogeneity to site A6, | |

From the floristic description abbve, there appeared to be 3
' major floristic discontinuities on the grid, which are described
’ by'the last major classification produced by the clustering technique.
Thus floristic type 1 comprises groups 1, 3, 5 and the unclassified
" site A6 (a total of 83 sites), floristic type 2 comprises groups 2,

6 and the unclassified site F7 (a total of 15 sites) and floristic
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type 3 is comprised of groups.4 and 7 (a total of.7 sites).. Since
the purpose of this analysis was to analyse small mammal dispersion
in relation to major floristic types, the 3 major floristic
discontinuities will be considered only.

The 3 floristic types are plotted in Figure 13. Table 12
summarises the'floristicyfeatures of the 3 types. A brief description
of each of the 3 types is given below:

Floristic type 1 (Plate 13) was characterised by a grass

dominated groundflora, the species Imperata being present in all
sites. Regenerating sclerophyllous, rainforest and mesophyllous

- species provided a scattered shrub 1ayer."An open overstorey and

-understOréy was provided by scletophylls. This type was representative

. of most of the open forest habitat.

Floristic type 2 (Plate 14) was represented by sites with a

- dense homogeneous ground cover of Pteridium. The shrub layer extended
into this type.

Floristic type 3 (Plate 15) describes creek bed and creek bank

vegetation dominated by well developed rainforest and mesophyllous
~shrubs and understorey trees. Groundflora was sparse and grasses
. were absent, -

© ©5.3.2.1 Structural Characterisﬁiés‘dfiﬂajor Floristichypeé

The main structural characteristics and tﬁe litter features of
the 3 types are summarised in Figure 14,

Typg l Vgs‘charactgrisgd byrdense_gréund cover below 1 metre,
_ pegligibié;végetqtionfatm1,5.t972 metres and from 2 to 3 metres.
'Undérstorey (3-12 metres) and overstorey (>12 metres) trees were
present.

Type 2 was characterised by medium dense vegetation below 0.25

metres and apparently denser vegetation from 0.76 metres to 1 metre.
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Frequency Occurrence (%)

Floristic Type

Plant Taxa 1 2 3
No. of Sites 83 15 7
Imperata cylindrica 100 39
Themeda australis 22
Sorghum sp. 88 6
Panicum sp. 54 6
Pteridium esculentens 73 100 80
Other Pteridiophytes 6 100
Gahnia spp. 15 100
Dianella sp. 74 17 20
Cordyline sp. 6 6 100
Alpinea caerulea 38 61
Pimelia sp. 20

. Trema aspera: S 20 o -
Melastoma polyanthum 32 17 60
Rhodomyrthus trineura 62 11 20
Rubus sp. 41 17 40
Maesa dependans 32 39 100
Macaranga subtendata 23 28 100
Mischocarpus lachnoearpus 12 11

. Wilkiea huegeliana. = == = = . . . . i 22 20 .
Gutoa acutifolia 50 22 20

- Bucalyptus spp. (M) 13 ‘
Eucalyptus spp. (R) 20
Banksia integrifolia (M) 6
Banksia integrifolia (R) 6
Synecarpia glomulifera (M) 9 6
Syncarpia glomulifera (R) 12
Allocasuarina torulosa (M) 43 6
Allocasuarina torulosa (R) 7
Jagera pseudorhus 11 6 60

- Smilax australis 16 28 40
Schi zomeria ovata 5 6 20
.Glochidion ferdinandi 3. 6 - 200
‘Eupomatica laurina 6

© - Cryptoecarya sp. 60

Sloanea sp. 20
Syzygium sp. 40
No. of Taxa 31 23

- 19

' Table 12. Frequency Occurrence (%) of plant species in 3 floristic
types on a 105-site grid in tall open forest, Paluma

Range.
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Plate 13.

‘Plate 14.

""Plate 15.

Floristic Type 1

Note grass dominated'groundflora, open understorey of
Allocasuarina torulosa, Banksia integrifolia, and
open overstorey of Eucalyptus species and

Syncarpia glomulifera.

Floristic Type 2

Note dense homogeneous groundcover of
Pteridium esculentens (bracken-fern).

Open understorey of Allocasuarina torulosa
and open overstorey of Fucapyptus spec1es
and Syncarpia glomulifera.

Floristic Type 3

Creek associated gallery forest. Note dense
stand of mesophyllous and rainforest under-
storey trees and shrubs, sparse groundcover
and the absence of grasses.
Stake is 1 metre in height.
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- The latter reflects the morphotype of Pieridiwm,the groundflora '~~~ =~ '~

dominant, in which overlapping fronds provided complete cover at
this height. There was negligible vegetation above 1.5 metres.
Overstorey trees were absent..

In contrast to types 1 and 2, there was negligible vegetation
below 1 métre in floristic type 3. Densest vegetation occurred at
1.5 to 2 metres. Most sites had foliage at 2 to 3 metres. Under-
storey and overstorey trees were present.

In summary, the 3 types showed basic differences in the nature

and amount of vegetatlon prov1d1ng cover at. lower helght levels.

S 3.3 Abundance of Food Resources for Euttus Zutreolus in the
3 Major Florxistic Types on the Gr1d

Ind1v1dual abundance indices of each grass genus and the total

index of food resources in the major floristic types 1 and 2, in which

grasses were present, are shown in Table 13 (below).

Table 13. Abundance Indices of Rattus Lutreolus Food Resources
in Floristic Types 1 and 2.

Floristic Type 1 Floristic Type 2
*Mean Frequency Mean Frequency

Grass

Genus cover Occurrence Food cover Occurrence Food

abundance (x100). Index abundance (x100) Index
 Imperatq 4 - 100 400 1 ... 39 39 ...

Themeda 1 / 22 22 0 1] 0
Sorghwm 2 88 176 1 6 6
Panicum 1 54 54 1 6 6
Total 652 51

*Reconverted to original Braun-Blanquet rank values.
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Figure 14.

Summary of structural and litter characteristics of the
3 floristic types on the 105-site grid.

Height classes below 2 metres:
mean number of contacts per 5 metres =
total number of vegetation contacts
at each site in the floristic type,
summed and averaged over the total
number of sites in-the floristic type.

Height classes above 2 metres: .

- frequency occurrence. (%) - .number. of.
sites of the total number in each
floristic type (x100), in which.
‘vegetation was present:at a’ particular:
height class. o




Litter Characteristics

,,,,, Sclerophyllous leaves and. . Pteridium fronds and. . Mesophyllous. . . . . . . .
dead grass; patchy, Allocasuaring leaves;
discontinuous needles; thin, continuous

thick, continuous
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5.3.4 Mammal - Vegetation Relationships

The 4 small mammal species are considered separately in the
following discussion of relationships with vegetation floristics
and structure.

5.3.4.1 Rattus lutreolus

a. TFloristic Preferences

The dispersion of 129 captures of R. lutreolus on the grid from
April to August (Table 3) is plotted in Figure 15a. Captures were
made over a large part of the grid,although it is notable that no
captures were recorded at creekfsites. Considering dispersion in
relation to the 3 major floristic types, the speqies sﬁowed complete
avoidance of type 3 and utilisation of the 2 non-creek types 1 and
2 (Figure 15a). The total numbers of captures and the mean number
qf captures per site in types 1 and 2 are given in Table 14. The
mean number of captures per site per floristic type is plotted in
Figure 16. Comparison of the meaﬁs#uéing a Student t-test indicated
that there was no significant difference (p>o.05) in the amount of

utilisation of the 2 floristic types. However the nature ' of the

~ captures in the 2 types should be analysed. Table 15,which is

based on the individual trap histories of grid animals (Appendix 2)
indicates the number of captures of individual males and females in
floristic types 1 and 2,

Floristic type 1 captures were of grid residents (caught in more
than 3 months on tﬁe egrid), part—fesidents (caught in 2 or 3 months),

a transient animal (caught in 1 month only) and new animals caught

- in August. Floristic type 2 captures were of grid residents, one

part-resident female and a new male captured in August. However,

'ail resident animals caught in types 1 and 2 were caught more often

in type 1.
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Figure 15a. Dispersion pattern of captures of Rattus lutreolus
on the grid from April to August 1982.

Figure 15b. Dispersion of Rattus fuscipes on the grid from
o April to August 1982, - - - 0

Figure 15c. Dispersion of Melomys cervinipes on the grid
from April to August 1982.

Figure 15d. Dispersion of Antechinus flavipes on the grid
- from April to August 1982.
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Table 14, Abundances of live-trapped Rattus lutreolus,
Rattus fuscipes, Melomys cervinipes and
Antechinus flavipes in 3 floristic types on
the 105-site grid, April to August, 1982:
total number of captures and mean number of
captures per site (in parentheses).

Figure 16. Mean number of captures per.site of each smail
: mammal species, Rattus lutreolus, Rattus fuscipes,
Melomys cervinipes and Antechinus flavipes in the

° Rattus lutreolus
» Rattus fuééipeé
o . Melomys cervinipes

.o Antechinus flavipes




Total
1 2 3
No. of Sites 83 15 7 105 |
Rattus lutreolus 112(1.35) 17(1.13) 0(0) 129 ‘
. Rattus fuscipes 6(0.07) 13(0.87) 19(2.71) 38 |
Melomys cervinipes 63(0.76) 11(0.73) 16(2.29) 90 ‘
Antechinus flavipes = 30(0.36) 3(0.20) 3(0.43) 36
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++ + - This breakdown suggests that R. lutreolus captures in type 2 ' -
comprised new animals (possibly transients) and exploratory sallies
of type 1 residents.

No grid residents were caught only in type

2, although 2 grid males were caught only in type 1.

Table 15. Number of captures of Rattus lutreolus individuals
in floristic types 1 and 2, April to August 1982,
Individual Individual ?

Tag Floristic Type Tag Floristic Type
Numbers 1 2 Numbers 1 2
Residents Residents

-{1804/1805. 8- 3 1815/1816 9 2
11821/1822 13 - 1886/1887 8 1
1911/1913 9 - 1900/1901 8 4
1986/1988 3 1 1919/1920 8 2
1928/1929 5 1
'Paft;feéidénts Part-residents
11806/1807 4 - 1906/1907 . . . 3. -
2095 4 - 2011/2012 3 -
1921/1922 1 - 2001/2002 - 2
1964/1965 2 - 2006/2007 4 -
1904/1905 4 - 2009%/2010 6 -
2040/2055 6 -
Transients Transients
2099/2100 1 -
New Animals o ‘ New. Animals
2122/2124 1 - 2128/2129 1 -
" 12114/2116 1 -
-12118/2119 - 1

Structural Association

Spearman Rank Correlation coefficients and their associated

Significant positive correlations with density of vegetation in the
- .4 height classes below 1 metre. Thus, a strong association with dense

groundcover on both the grid and the transects was indicated.

rrrrrr
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GRID TRANSECTS
Height
Class/m r_ P L P
‘§ 0.0 -0.25 0.2829 <0.005%  0.5019  <0.001%
R 0.26-0.5 0.2882  <0.005% 0.5152  <0.001%
8 0.51-0.25 0.2781  <0.005%  0.5597  <0.001%
3 0.76-1.0 0.2654 <0.01% 0.4517  <0.001%
' 1.01-1.5 0.1422  >0.1 0.1517  >0.05
s 1.51-2.0 -0.1377 >0.1 0.0203  >0.5
@ 0.0 -0.25  -0.3870  <0.0001* -0.2160  <0.05%
& 0.26-0.5 -0.3667 <0.001* -0.1754  <0.05%
o 0.51-0.75  <0.0658  >0.1 -0.0724  >0.05
&, 0.76-1.0 0.0215 >0.5 0.0220 = >0.05
) 1.01-1.5 0.1189 >0.1  0.2046  <0.05%
o 1.51-2.0 0.4528  <0.005%  0.0849  >0.05
o 0.0 -0.25  -0.2146  <0.05%  -0.1547  >0.05
& 0.26-0.5 -0.2596  <0.005% -0.0474  >0.5
S 0.51-0.75  -0.2578 <0.005% -0.1323  >0.1
R 0.76-1.0 -0.2446 - -<0.01* = -0.1474 >0.05
S 1.01-1.5 -0.1652  >0.05  -0.1993  <0.05%
L 1.51-2.0 0.0964  >0.1  0.0280  >0.5
< ... 0.,0280 >0
o 0.0 -0.25 0.2561  <0.005%  0.1737 p=0.05%
Q 0.26-0.5 0.2877 <0.005%  0.1094  >0.1
o2 0.51-0.75 0.1974 <0.05% 0.2537 <0.005%
éi 0.76-1.0 0.2011  <0.05% 0.1022 >0.05
_ 1.01-1.5 0.0837 >0.01 0.0356 >0.5
< 1.51-2.0 -0.0516 >0.5 -0.0833 >0.1
] .

Table 16. Spearman Rank Correlation Analysés.fbr Grid and Transects.
o : Correlations between captures of each small mammal species
and vegetation density below 2.0 metres.

a. Rattus lutreolus

b. Rattus fuscipes

c. Melomys cervinipes
d. Antechinus flavipes -

r, = correlation coefficients

P associated probability level..

L]

" (An asterisk indicates significant correlations.) -
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5.3.4.2 Hattus fuscipes

A total of 38 captures of R. fuseipes was recorded from April
to August (Figure 15b). The breakdown of the total and mean number
of captures in the 3 floristic types is shown in Table 14, The mean
number of captures per site per type is plotted in Figure 16. A preference
for floristic type 3 over 1 and 2 was suggested. The mean number of
captures per site in type 3 was significantly greater than the mean
in floristic type 2 (Student t-test, p<0.001), indicating a highly
significant preference for type. 3. The mean for type 1 was not tested
since only 5 captures were reéofded. Howevet, the preference for
" type. 3 is further highlighted when the capture success of types 1 and
2 combined (0.19 captures per site) is compafed with the mean
‘capture success of type 3 (2.7 captures per site). Means were
significantly different‘(Student t-test ;0mpg;i§on? pﬁOfOQl)f

Table 17 is a breakdown of captures in the 3 floristic types,
based on individual trap histories of grid animals. Captures in
:, type 1, at D9 and F9 (Figure 15b), were of resident maie (1802/1803)
iﬁ May and June. In the other months, the individual was caught
in types 2 and 3. Captures at Al and A6‘wefe:df‘a resident female
_ (1817/1818) in May, June and July. The samé'individual.was caught
1in type 2 and 3'in'tﬁefdther'months.'No individuals were caught only
in type 1. A single traﬁsient was captured only in type 2; however
this was a single capture only. The part-resident individual was
captured more often in type 3 than 2, and a new animal in August
1 rﬁaé éapfuféd:oﬁiy-in type 3 (Table 17).
- Thé breékdéwﬁ in Table 17 indicates that.captures in floristic

type 1 represented transient forays of type 2 and 3 resident individuals.




A 4 R

72

 Table, 17, . Number of. captures of Rattus fuseipes individuals in’

floristic types 1, 2 and 3 from April to August, 1982.

Q a é"
Individual Floristic Type Individual Floristic Type
Tag Numbers 1 2 3 - Tag Numbers - 1 2 3
Resident 4 3 7 Resident 2 8 5
1817/1818 1802/1803
Part-Resident Part-Resident - 1 4
. 1908/1009
Transient Transient - 1 -
2036/2037
. |New animal New animal - - 2
2120

Structural Association

‘Table 16 lists Spearman Rank Correlation coefficients and their

éssociated probability levels for transect and grid data. On both

-the transects and the grid, significant negative correlations between

captures of R,.fuscipes‘ahd vegetation density below 0.5 metres were

indicated, suggesting avoidance of dense vegetation at low levels,

It is notable that this is opposite to the association with dense

- ground layer vegetation which was shown by R. lutreolus. Additionally,

"~ transect captures showed a significant positi?e correlation (rg=0.2046,
. p<0.05) wifh vegetation density at 1.0 to 1.5 metres. On the grid
:there was a significant positive cOrrelation:(rS=O.4528, p<0.005)

between captures and vegétation density at 1.51 to 2.0 metres. The

relationship of increasing numbers of captures of R. fuscipes with

decreasing ground cover (below 0.5 metres) density on the transects

Vrgflgcts>thg floristig p:éference on the grid. Strong preference
'~i fq; flpristic.typg 3 which was characteriseafby‘negligible ground-
' cover below i.Ol metre and increased vegetation demnsity at 1.51 to
2.0 metres (Figure 14), which was provided by shrubs and understorey

‘trees, indicates a preference for sparse groundcover.
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- 5.3.4.3 Melomys cervinipes

Floristic Preferences

The dispersion of 90 captures of M. cervinipes on the grid
is shown in Figure 15c. The species was caught in all 3 floristic
types (Table 14). The mean number of captures in each floristic
type is shown in Figure 16. Student t-tests,used to assess the
significance of the differences in the mean number of captures per
site in the 3 types,indicated that the mean capture success for
type 3 was significantly greater than that of type 2 (p<0.05) and
type 1 (p<0.001). However means for types l.and 2 were not

significantly differeﬁt (»p>0.05). |
In summary, a preferencé for ty?e 3 ovef typé 1 and 2, with ﬁo

.difference in the amount of use of type 1 and 2 ,was indicated.

Structural Association
On the grid, captures of M. cervinipes were significantly

negatively correlated with vegetation density foreach of the 4

- height classes below 1 metre (Table 16). Association with sparse

- groundcover can be related to the floristic preference; the preferred

floristic type 3 was characterised by sparse vegetation below 1 metre

. withrelatively more vegetation from 1.5 to 2 metres (Figure 14).

‘This relationship with vegetation density was corroborated by the

 ftransect data, although the correlation coefficients were not
" statistically significant for height classes below 1 metre (Table 16).
However a significant negative correlation with vegetation density at

 1.01-1.5 metres (rg=-0.1193, p<0.05) occurred.

5.3.4.4 Antechinus flavipes

Floristic Preference

A total of 36 captures of A. flavipes from April to August was

recorded. The dispersion of these captures'is compared with the




‘classes (Table 16) indicated an associatien with dense ground cover.

.On the transects, significant positive correlations with vegetation:

‘differences in vegetation floristics and structure, represent 3
‘different microhabitats for small mammals. Workers who have

successfully used floristic classifications to define perferred or

. composition of vegetation and the type and évailability.of food
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" patterns 'shown by the 3 other species in Figure 15d. ' Captures were °

made in both creek sites and sites not associated with the creek,
largely on the eastern grid section. Captures were made in the
3 major floristic types (Table 14). The mean number of captures

per site in each type (Figure 16) suggests a preference for type 1

-over type 2 and 3. Since only 3 and 3 captures were recorded in

types 2 and 3 respectively, statistical comparisons between the 3

types were not made. On this basis, floristic preferences are

considered to be undefined.

Structural Association
On the grid, significant positive correlations between captures

of A. flavipes and vegetation density in each of the 4 lower height

density at 0~0.25m (rs=0.l737, p=0405)and 0.51-0.75 metres (r =0.2537,
p<0.05) suggest a similar reaction to density of groundcover.
5.4 Discussion

The 3 floristic types, which showed quantitative and qualitative

required microhabitats have contended that the usefulness of this

approach stems from the close relationship between the floristic %

- resources, edaphic conditions and vegetation seral stages

(Braithwaite & Gullan 1978; Braithwaite etal. 1978; Gullan & Norris
1981; Gullan & Robinson /1980; Stoddart & Braithwaite 1979).
In relatively homogeneous open forest in Victoria, this

approach was found to be less useful for describing preferred
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microhabitats of Antechinus stuartii and A. swainsonii. Lack of any
floristic associations was attributed to interspecific competition
between the 2 Antechinus species and Rattus fuseipes, with habitat
use being influenced by moment to ﬁoment interspecific avoidance
(Hall & Lee 1982).

In the present study, floristic microhabitat preferences of the
3 species, R. lutreolus, R. fuscipes and M. cervinipes, have been
described; the association between A.flavipes and floristics remained
inconclusive. The»floristic‘assqciations_df_R,iZutreoZus and the
- 2 other species appear to be directly interpretable in rélation to
knbwn niche occupation, being mediated inrparticular‘by diet.

Rattus lutreolus

| R..Zuffeélﬁé deﬁdnétfatéd éqﬁélvpféféréﬁce fér fidrisfic-t&éeé
1 and 2 with complete absence from type 3. The major differences
‘between the 3 groups was related to the nature of and amount of
vegetation providing cover at lower.levels. The absence of
‘R. lutreolus from type 3 reiterates the restriction of this species
to the»open forest per se.

The creek-associated floristic type 3,eSsentialiy-reéresented
a small strip of rainforest habitat which ﬁas surrounded by open
forest. Thus, witﬁin the open forest, cohplete avoidance of
raiﬁforest type microhabitat is,confirmed.

It is suggested that the dispersion of food resources on the
grid; in addition to therstfuéturai‘pfeferénces'of>R;.1atfeblus»
‘would be éufficieﬁtﬂto explain the floristic association of this
spe;ies. The bulk of the diet of R. lutreolus was found:to be
grass lower stems, leaf blade bases and rhizomes, with a variable
amount of insect material and fungi ingested from March to August

‘(Section 4, Table 7). Since grasses (the dominant species was
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. Imperata) were the dominant groundflora in'floristic’type'l,’th% ’
utilisation of this type by R. lutreolus would relate to the
dispersion of food. However, equal preference for type 2 does not
appear to relate to the dispersion and abundance of food resources,
The food abundance indices (Table 13) indicated that floristic
type 1 was superior in the provision of the main food resource

of R. lutreolus. The major plant food items available in type 2

would include tubers, roots, rhizomes and frond material of

 Pteridium and Alpinea. (Table 12). Additionally, the deep moist

litter layer would be expected to support a large invertebrate
rféuna.’ In the dietary anélysis; Alpinéd'wés'abseht‘and_Pteridium
'éellular material occurred infrequently, which suggested that
rhiiome material may have been included while digging for grass
‘rhizomes and basal stems.. The apparent transient nature of -captures
in floristic type 2 suggests a primary dependance on type 1 in terms
.of food resources. The analysis of the relationship between
. R. lutreolus and density of vegetation below 2 metres indicated an
association with dense groundcover on both the transects and the grid.
A similar structural requirement has been cited for R. lutreolus
-.in an areabof'grassland (Press 1976) and in.cﬁéstal heathland
 ‘(ﬁoéahén£iér 1976)'in'Néﬁ So§£h1Wéieé;‘ Assoéiétién wiﬁh;lof a
: reéuirement.for,,dense ground level vegetétion by herbivorous
.rodents has invariably been related to a-reéuirement for protection
" from diurnél predators (e.g. Getz 1961; Posamentier:1976). Such a.
._réquirement would be conferred by diurnal,activity; &hich has, in
:-iturﬁ, been related to herbivory (Section 4.5).
The high level of diurnal activity shown by R. lutreolus in
July and August may rationalise the observed structural association.

However, as Braithwaite and Gullan (1978) reasoned, dense ground
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' cover may be correlated with the densest concentration of food

resources,

The average structural characteristics of each floristic type
were summarised in Figure 14, Both types 1 and 2 supported medium
dense to dense groundcover which was provided by the dominant

groundflora of true grasses and Pteridium,respectively. The

'dispersion of R. lutreolus in type 1, then, may be interpreted as a

response to both the availability and abundance of the grass

resource and the cover resource by which to expedite the

exploitation of food. Although floristic type 2 groundflora was

'not diréctly utilised, dense ground cover would have allowed

transient sallies.

The summarised structural characteristics of floriétic>type'3
(Figure 14) indicated an open ground situation. ' However, although’
it was not fully described Ey the structural profiling method,
almost complete cover was provided at height from about 1.5 to
3 metres, by the closed canopy of rainforest and nesophyllous shrubs.

Thus, absence of the grass resource may be sufficient to dictate

‘complete avoidance of floristic type 3.

The role of interspecific relationships in moulding the .

. microhabitat dispersion pattern of R. lutreolus should be considered.

In contrived laboratory encounters, R.l. lutreolus was shown to

be interspecifically subordinate to R. fuseipes, although

- ‘R. lutreolus was far more aggressive (Braithwaite11978); Highly:
- significant preferehce for floristic type 3 by R. fuscipes has

" been establishéd and this was an almost complementary trend to that

of R. lutreolus.
Avoidance of R. fuécipes by R. lutreolus in type 3 may have been

involved, although only a small population of R. fuscipes was present
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. on the grid (Appendix ‘4).  ‘Additionally, overlap 'in ‘the’ dispersion’

of the 2 species occurred in floristic type 2 and to a lesser
extent in type 3, which suggests spatial separation was not rigid.
Instead, avoidance of closed forest type microhabitat and habitat
appears to be better related to the absence of the grass food
resource,

Rattus fuscipes

The diet of R. fuscipes in forest habitats is well known.
Throughout its range the species is largely an opportunistic

generalist omnivore (Section 4); If the potential food resources

‘offered by the 3 floristic types are ésééséed, floristic type 3

would be expected to be superior in the provision of the primary

- food resources of this species, such as litter arthropods, fungi

‘and other soft plant resources. Invertebrate populations vary

with soil types, plant species and leaf litter characteristics

(Matthews 1976 in Gullan & Robinson 1980). The moist continuous

" cover of mesophylls in type 3 and the deep continucus cover of

Pteridium fronds and Allocasuarina needles of type 2, would be

‘likely to support a greater biomass of litter and soil invertebrates
~ than the patchy drier litter of sclerophylls and dead grass in

type 1. Additiomally, floristic type 3 was the wetter of the

3 microhabitats and supported macro-fungi, mosses and lichen

throughout the year. Macro-fungi were noted in floristic type 2

-only in the wetter months of February and March.

- The summarised structural characteristics of floristic type 3.
(Figure 14) indicated a sparse groundcover to open ground situation.

The association with sparse groundcover on the grid appears to

‘reflect the strong association with floristic type 2. However, the

association with sparse groundcover was repeated on the transects
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- which traversed only open forest, grass-dominated groundflora.

A similar relationship with vegetation was detected by Press
(1976) for R. fuscipes in forest-grassland in New South Wales, and
may suggest an adaptation to unimpeded ground movement (Press 1976).
The latter, in turn, would be related to an omnivorous foraging
habit, since the various food resources exploited by this
species are spatially dispersed in contrast to R. lutreolus, and
unimpeded ground movement would be likely to optimise foraging
activity.

R. fuseipes shows poor tolerance of water deprivation - relative

to R. lutreolus (Bévefstoék.1976). This méyrhave been an additional

contributing factor to the microhabitat preference of R. fuscipes.
‘Captures of R. fuseipes in flbristié'type'l were recorded only

in May and June, . Use of floristic type ‘1 -by this species was

possibly facilitated by access walking tracks through the dense

grass, which were well established by that time as a result of

- regular grid traverses.

Melomys cervinipes

M. cervinipes is a generalist herbivore (Section 4). Preference

“for floristic type 3 over types 1 and 2 may have been a reaction

"to the dense stand df.mesophyllous and rainforest elements which

would have provided abundant soft leaf and stem material. Mosses,

 ferns and a common soft leaved species in this type, Cordyline sp.,
. would have supplemented the vegetarian: diet of this species.

- Additionally, semi-arboreality has been noted fgf M. cervinipes
'(ngd 1971; Watts & Aslin 1981l). Floristic type 3 was the only area
- on the grid which supported a dense stand of well developed shrubs

‘and spreading understorey trees (Plate 12) which would have offered

abundant foraging surfaces.
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The association with sparse ground cover on the grid mainly
reflects the floristic preference, although not entirely, since
M. cervinipes showed a more general dispersion pattern than
R. fuscipes. Alfhough corrélations were not significant, possibly
due to the fewer data, an association with spafse groundcover on
the transects was also suggested.

The microhabitat preferences of M. cervinipes have not
previously beén quantified. Wood's (1971) aémonstrafion‘of
arboreal foraging and nesting in this species_exists as the only
assessment of habitag utilisation for this species.

Antechinus flavipes

Antechinus is insectivorous and carnivorous tSection 4).
;Microhabitat'preferences have either been difficult to defime in
relation to floristics and structure (Hali:&.Lee 1982), have been .

found to be complex and temporally variable (Fletcher 1977), or
have been best defined by structural rather.than floristic
'characterisation (Fox & Fox 1981).

The floristic preferences of A. flavipes were mot defined in
.the present study and will not be commented on further.

Ap association with dense vegetétién b;loﬁ 1 metre and at lbwer
'Height levels on the transects suggésté a éévér'fequireﬁeht which
may be conferred by the diurnal activity which is shown by this
species. Similarly, Dickman (1980) contended that 4. stuartii in

:relatively unstructured woodland near Canberra used whatever cover
‘_Qas available and showed strong association with features such as

" logs and tree-log complexes, which provided maximum cover.
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5.5 Summary

The microhabitat preference of R. lutreolus was described in
relation to vegetation floristics and structure. Of 3 broad micro-
habitat types in the open forest,which were defined in terms of
floristics and characterised by different structural attributes,
a preference for sites with grass dominated groundflora was
demonstrated. Over and above this, a strong association with
dense groundcover was established. Distinct avoidance of creek-

associated closed forest—type microhabitat within the open forest

- biotope reiterated the restriction of this species to the open

forest per se.

In contrast, R. fuscipes and M. cervinipes showed strongest

~ preference for the creek associated strip of closed forest-type
‘microhabitat; in the case of R. fuscipes, the sub-optimal nature

of the open forest in comparison with the closed forest, corxrcoborated

this.

The associatiom of R. lutreolus with dense groundcover and

. monocotyledon-dominated microhabitat was related to primary

dependance on true grasses as the major component of ‘the diet.
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‘6. ' REPRODUCTIVE PATTERNS OF RATTUS LUTREQLUS '

6.1 Introduction

The reproductive biology and behaviour of R. lutreolus lacus
is unknown. In a major assessment of the reproductive character-

istics of wild native Australian Rattus, Taylor and Horner (1973b)

 considered 13 of the 14 subspecies recognised at that time, excluding

R. lutreolus lacus due to lack of material. The number of abdominal
nipples of this subspecies has remained unknown since they were

found to be indistinguishable on the Lake Barrine holotypes. The

 feproductive biology of R. lutreolus lutreolus has been thoroughly.
- assessed (Braithwaite 1979). 'Green'(l967) reported observations

on breeding in wild and captive R. lutreolus velutinus.

This section presents observations on the reproductive
5ioi§g§ éf F..iufréolﬁs‘iaéuébwﬁich were made during the mark-
recapture program, concerning (1) pattern of breeding throughout
the February to August period, and (2) mammary formula. The
reproductive performances of the 2 coexistant rodent species,

R. fuscipes and M. cervinipes are also considered, in an attempt to

~identify the ecological factors which might be influencing the

pattern of breeding in R. lutreolus lacus in the study area.

6,2 Methods

6.2.1 Timing of Onset and Duration of Breeding

Information on the reproductive condition of the 3 rodent

species in each month from February to August was collated from

. exploratory trapping in February (Appendix 1) .and from grid and

trémsect trapping.

Reproductive Classes

Animals were assigned to several reproductive classes which
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were recognised in the field. The criteria used in constructing
these classes largely follows Dwyer (1978).

Rattus lutreolus

Males
Three classes were recognised in the field:
1. Juveniles: animalé weighing less than>60 grams, testes
abdominal. This upper weight limit follows Braithwaite
(1979), but additionally below about 60 grams, animals
clearly formed a separate cohort of lighter and hence
younger animalskcompared with theiméjority §f animals
captured during the study period;'
2. Immature, non-breeding: abdominal testés and a small (2x2mm)
| ‘sﬁéotﬁ éiémenfed batéh just antefio£ fo fhé.anus which
'ekﬁéﬁdé'td fdrm‘the éaudéQeﬁididyméi prbtrﬁsion; Firét.
year males.
3. Mature, breeding:
| a. TFirst year males at the onset of testicular descent and
breeding: testes at the base of the penis or in upper
scrotum. Cauda-epididymal sacs showing obvious enlérge—
. ment to about 5x5mm.
b. Actively breeding: testes scrotal, cauda-epididymal sacs
expanded, scrotum‘bélding.v
Females
1. Juveniles: animals Weighing'léssithan 60 gfams;'withrimpérfdrafe.
'végihae, nipples minute (less than 1mm) and>c6v;£ed by dense
ventral pelage. No animals in the weight range 60 to 70

grams were captured.

!._.........W KT




!_m;.;....‘;:‘ e

84

- 2., Immature, mnon-breeding: ‘greater ‘than about 70 grams, impérforate

or perforate vaginae, nipples less than lmm. and covered
with dense ventral pelage.
Note that perforatinn of the vaginae in the genus Ratitus

usually occurs spontaneously and is unrelated to whether or not

‘mating has occurred, e.g. in R.l. lutreolus, perforation occurs

between 26 to 45 days following birth (Fox 1979).
3. Mature, breeding: all animals with perfofate vaginae. Two
subcategories were recognised:

a. Animals in early pregnancy or post-reproductive condition.
Braithwaife (1979)‘foﬁﬁd‘thét femaies:of R;Z.iiutreolus
with medium sized nipples (1-2mm) Qere either in early
pregnancy or were post-reproductive. Post-reproductive

. refers to animals which have bred previcusly in at least:
one breeding season. In the absence of autopsy data in
this study, females with this nipple size were classified
likewise.

b._Late pregnancy to lactating: nipples large (2-4mm),

ventral pelage around nipples thinned.

' The nature of the pubic symphysis has been used to indicate pregﬁancy'

in iodents;'an‘open.symphysisbdehoting pregnéﬁcy (Wellééley—Whitehouse

1981). This index was found to be highly subjective on unetherised

animals and was not used. Abdominal palpation for embryos was

. unsuccessful and.no importance has been.placed on' this method for

. deciding whether an animal was pregnant or not.

Rattus fuseipes

Males
Animals were assigned to one of 3 classes:

1. Juvenile-immature: testes abdominal, cauda-epididymal sacs still
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a small patch anterior to the anus.

Mature, breeding: testes scrotal, scrotum full, cauda-

epididymal protrusion prominent.

Mature:

a, Animals at breeding onset: testes at penis level or in
uppervscrotum; cauda-epididymal sacs showing obvious
enlargement.

b. Post—feproductive: testes at penis level or in extreme
upper scrotum; cauda-epididymal sacs large, flaccid and
wrinkled.

B LFémales

Juvenile—immatﬁre: imperforate vaginae, nipples minute and

covered by dense ventral pelage. |

Mature, non-breeding: perforate vaginae, nipples small (1-2mm). -

Mature, breeding (pregnant to lactating): perforate vaginae,

nipples large (2—-4mm).

Melomys cervinipes

Males

Cauda-epididymal protrusions are not obvious in Melomys. Two

categories were recognised on the basis of the position of the

2.

7 tés‘tes': ‘

1. Non-breeding: testes abdominal.
Breeding: testes scﬁotal,.scrotum full.
Females
, Immatﬁre, non-breeding: imperforate vaginae, nipples minute.
Mature, non-breeding: perforate vaginae, nipples small (lmm).
Mature, breeding (pregnant to lactating): vaginae perforate

or imperforate. (In M. cervinipes, the vagina may become

imperforate again during pregnancy (Wood 1971). Captures of
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females with iﬁpérfdrété,vééiﬁaé'aﬁd very large teats, in
this study, also suggested this.) Teats medium to large
(2-4mm).

6.2.2 Mammary Formula of Rattus lutreolus lacus

Females were carefully examined in July and August when nipples
were enlarged and when thinning of the ventral pelage allowed
accurate counts of nipples. The mammary formulas of females with
enlarged nipples only, were considered.

6.3 Results

6.3.1 Breeding Pattern

Rattus lutreolus: Males

The number of individuals in each reproductive class each month
frémkFeBruéry td Augﬁsﬁ and thé totalvﬁoﬁthl§.séﬁpie siéesr ére sﬁowu
in Figure 17. One actively bfeédihé male was captured in February
during exploratory trapping. On thergrid, only first year immature
 animals were captured in February. 1In March, R. Ilutreolus was

caught only on the grid, and all males weré of immature status. In
April, the onset of testicular descent in grid animals was detected.
By May, all males had scrotal testes and most were considered to

bé in mature bréeding.conditién. Activé.b;egdiqgvconditiqn‘was
obvious from June to the last trapping session in August.

Thus, the onset of mature breeding condition in first year
males occurred in late April to early May. On the grid, the descent
'of'testes'was synchronous in the small population of males.  No
post-reproductive males (a'ciaés’déSCribéd'for R. fuscipes) were
caétured on the grid or on the transects, The mean body weights,
with standard deviations, of grid-caught males, in each month from
'February to August are shown in Figure 18. An increase in weight

from the immature non-breeding condition to the actively breeding
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Figure 17. Numbers of Rattus lutreolus males in each reproductive class
from February to August, 1982.

Reproductive classes:

Juveniles are shown separately each month.

1

I juveniles (testes abdominal, less than 60 grams).

immature, non-breeding males (testes abdominal, cauda-
epididymal patch only).

males at onset of mature breeding condition (testes
in upper scrotum, cauda-epididymal sacs enlarged).

males in active breeding condition (testes fully
descended, cauda-epididymal protrusion prominent).

N = total number of iﬁdividuéis.céﬁght each month.

_Figure 18. Monthly mean body weights (grams). of. Rattus. luireolus
males caught from February to August on the live-—
trapping grid. C '
Horizontal line is the wmean.

Vertical line is * 1 standard deviation.
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‘'condition was well marked, 'Mean' body weight continued to increase -

to August. Five males captured at Mt Zero (Figure 1) in late
September 1976 had scrotal testes (J.W. Winter pers.comm.).

Females

The number of captured females in each reproductive class and the
total sample sizes from February to August are shown in Figure 19.
Pregnant or lactating females were present in all months except May
and June. Females with enlarged nipples (1-2mm) were captured in

all months; however difficulty in distinguishing between post-

reproductive animals and those in early pregnancy preventedfufther

distinction. Most females captured from February to June were

immature, non-breeding animals and probably consisted of first year

‘animals. In July and August, all females which were earlier classed

as immature were obviously pregnant.

In summary, some individuals appeared to be pregnant or
lactating from February to April. From June to August all females
appeared to be breeding. The monthly mean body weights with standard
deviations of grid—caught females are shown in‘Figﬁre 20, An
increase in mean body weight from May to August correlates with the
onset of breeding and pregnancy in grid individuals.

FJuQenilés. I | o
The presence of juveniles in a population is a good indicator

of the timing of reproductive activity (Taylor & Horner 1973b).

_Three .different juveniles weighing 30, 45 and 47 grams respectively, -

. were trapped in February, May and June.  Braithwaite (1979) reported

a mean gestation period for a laboratory colony of R.l. lutreolus
of 23 days, which was extended to a span of 28 to 33 days when
coincident with lactation and postpartum oestrus. Taylor & Horner

(1973b) contended that the gestation periods of all Australian
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Figarce 19.

Figurre 20.

" Numbers' of Rattus lutreclus femalés in each reproductive '

class in each month from February to August, 1982.
Reproductive classes:
Juveniles are shown separately each month.

juveniles (imperforate vaginae, nipples minute,
less than 60 grams).

immature, non-breeding females (imperforate or
perforate vaginae, nipples small, greater than
70 grams).

early pregnant or post-reproductive females
(vaginae perforate, nipples medium, 1-2mm).

11ate pregnant or lactating females (vaginae
perforate, nipples large, 2-4mm).

N.-= total number of individuals caught each month.

Monthly mean body weights (grams) of Rattus lutreolus
females caught from February to August on the live-
trapping grid. '

Horizontal line is the mean.

Vertical line is * 1 standard deviation.

[,
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. Rattus were comparable, .with a span of 21 to 24 days.  Assuminga
maximum gestation length of 33 days and allowing 4 weeks for young
to be recruited into the trappable population (Braithwaite 1979),
the presence of juveniles in February, May and June suggests mating
in December, March and April.

Summary of Breeding Pattern of Rattus lutreolus

The following observations:
1. Inferred mating in December, March and April,
2. Presence of a scrotal male in February, and
3. Development of mature breeding condition in males on the grid
" in May, and the contiﬁuation of breédiﬁg'until at leééfi
late April, | -

- suggest prolonged breeding activity. Most Australian Faqtfus species

show seasonal breeding in spring and summer when levels of vegetative.

productivity are highest (Taylor & Horner 1973b). Assuming that
R.1. lacus continues breeding over the normally wet summer, almost
-continuous year-round breeding may occur.

Rattus fuscipes: Males

Figure 21 shows the number of animals caught monthly in each

- reproductive class. All males in February_aﬁd March were in mature
1Breeding édn&ifioﬁ.:.Téstes'ﬁere fﬁily Héséehdea; Regfessibﬁ éf

. testes occurred from April, and mosttmales caught in May, June and
August were postwréproductive. Partial descent of testes in newly

. mature males occurred from June onwards. However, no fully scrotal.

. males were present by late August. Immature males were present

from May to August.
Females
Pregnant and/or lactating females were present in all months

from February to August (Figure 22). Most females caught in May
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Figure 21. Number of Rattus fuscipes males in each reproductive
class in each month, from February to August, 1982.

Reproductive classes:
Juveniles are shown separately each month.
ljuvenile—immature males (testes abdominal).

mature, breeding males (testes scrotal, cauda-
epididymal protrusion prominent).

males at onset of breeding (testes in upper
scrotum, cauda-epididymal protrusion small).

post-reproductuve males (testes regressed,
cauda~epididymal sacs. flacecid and wrinkled).

N = total number of individuals caught each month.

‘Figure 22. Number of Rattus fuscipes females in each reproductive.

class in each month from February to August, 1982,
Reproductive classes:

' I juvenile-immature females.

mature, non-breeding females (perforate vaginae,
nipples small). '

mature, breeding.females: pregnant .to lactating . .

(perforate vaginae, teats large).

"N = total number of individuals caught each month.
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- and ‘June were ‘mature, non-breéeding individuals which weré possibly '
post-reproductive, Immature animals were recruited from April to
August.

Summary

Regression of testes in males from May until at least late
~August and the absence of fully scrotal mature individuals in late
August suggest an over-winter lull in breeding.

Melomys cervinipes: Males

Several trends are indicated by Figure 23. Fully mature
scrotal males and immature non-breeding malgs were trapped in all
months except May, wﬁen only.immétﬁre non-breeding aﬁiﬁalé vere
' céught. However only 4 males were trapped in May. Most males caught
'in'jUne, July and August were mature animals with descended testes.
Fewer immature, non-breeding animals were also caught in these
3 months,

Females

Immature individuals were caught from.March to August; no
females being trapped in February (Figure 24)., Most females caught
from March to May were immature. Apparently mature but non-breeding
- females were caught in Mérch,rMay'and August; Pregnant and/or
:1é¢tating.fémaieéLwerélcaughtbih Mérch,‘Apfii, juhé,.July aﬁd Augusﬁ;

Summary

The observations above suggest prolonged breeding activity.
. Assuming that breeding continues -through the summer months, and this
. has been ieported for M. cervinipes mnear Brisbane (Wood 1971) and
"noged for a few other Queensland localities (Taylor & Horner 1970),
almost continuous year-round breeding may occur. A brief non-breeding
period, in May, in which no mature breeding males or pregnant-

lactating females were caught, was suggested. However, it should
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Figure 23. Numbers of Melomys cervinipes males in each
reproductive class in each month from February
to August, 1982. '

Reproductive classes:

immature, non-breeding males (testes abdominal).

. mature, breeding males (testes scrotal).

N = number of individuals caught each month.

‘Figure 24, 'Numbers'of‘M@Zmesicérvinipeé females in each
: reproductive class each month from March to
August, 1982,

Reproductive classes:

immature, non-breeding females (imperforate
vaginae, nipples minute). -

mature, non-breeding females (perforate vaginae,
nipples small). '

mature, breeding females: pregnant to lactating
(perforate or imperforate vaginae, nipples
large, 2-4mm).
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'be noted that the numbers of animals caught in all months except
August were low, and while the presence of mature animals is
indicative of breeding activity, their absence may merely reflect
small sample sizes.

6.3.2 Mammary Formula of Rattus lutreolus lacus

The total number of nipples possessed by R.l. lacus was found
to be 8, 2 pairs of pectoral and 2 pairs of abdominal nipples
(mammary formula is 2,2=8). This was based on counts from 10
individuals. Eight nipples represents a reduction in comparison
'with R.1. lutreolus which possesses 10 nipples (2,3=10) (Taylor &
Horhér'l973b), buf is‘fhé ééme és the nﬁmbér.ﬁoéséésédvﬁy‘ N
R.1. velutinus (2,2=8) (Green 1967; Taylor & Horner 1973b).

‘6.4 Discussion

McDougall (1946) stressed the importance of rainfall on the’
breeding pattern of R. sordidus; a vegetarian species; due to the
effect on food availability. When green plant material was
available throughout the year, R. sordidus bred almost continuously.
Taylor and Horner (1973b) reviewed the importance of climate on the
pattern of breeding in native Australian Rattfus, contending that
most species bred in distinct breeding seaéoﬁs.yhéq vegetativer
‘rprodﬁcﬁivity‘wés at iﬁé highest, uéuallyIiﬁ_épring-aﬁd.summer. It
was suggested that in tropical areas, populations bred over a less
punctuated season since variability in vegetative productivity
was less markedly seasonal than in temperate areas of Australia.
'—Braithwaife (1979) considered that rainfall was the main>factor
controlling reproduction in R.Z. Zutreolus in Victorian heathland.
In summer when Victorian soils undergo a severe water deficit due
to low rainfall, many ﬁlants die, growth of sedge rhizomes and

stems is severely curtailed and accessibility by digging is
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.(Figure 3). Breeeding commenced in May and continued over the dry !

" norm for this species in North Queensland, since 1982 has been an

. R. lutreolus and|!R. fuscipes in the study area. and appear to be-

breeding in R. ffuscipes in rainforest at Paluma. This correlates

' Abundance of thes main dietary components of R. fuseipes (Section 4)

would be éxpectead ‘to be reduced by low temrpératux"e' and raihfall, |

conceivably limiit breeding activity. In contrast, the grass
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restricted. As: a consequence, breeding is curtailed (Braithwaite'
1979).
In the pressent study, the onset of breeding in first year

males correlatess with decreasing monthly rainfall in 1982 ‘

winter months off June and July. This suggests that in the tall
open forest habiitat on the Paluma Range, R. Zutreolus was not
limited by availlability and accessibility of grass resource over

the driest part of the year. Hence,dry season breeding may be the

extremely dry yeear (Sectiomn 2).

Differencess in the pattern of breeding were shown by
attributable to dietary differences. Breeding in R. fuscipes was
shown to be reduwced or to cease in June and July. Similarly,

Wellesley-Whitelouse (1981) reported an over-winter cessation of

with lowest montthly maximum and mininum temperatures, and rainfall.

resulting in a ffood stress situation in winter which would

resource appearss to be a more stable dietary mainstay which did not

become limiting during the drier, cooler winter mortths.

Dwyer (1975) commented on a similar phenomenon in New Guinean
Rattus species. Reduction or cessation of breeding in the drier
winter months wais least evident for grassland species. Periods of

sustained high breeding were at least one or 2 months shorter
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. for rainforest species, .and this phenomenon .was attributed to .

different levels of food availability in rainforest and grassland
habitats.

Prolonged breeding aétivity was shown by M. cervinipes at
Paluma. M. cervinipes is a generalist herbivore (Section 4) and

relative to R. fuscipes would be less likely to suffer a food stress

- situation in the colder, drier winter months.

Following the trend shown by R.l. velutinus in Tasmania

(Green 1967), R. lutreolus in North Queensland shows a reduced

nipple number relative to R.l. lutreolus from south-east Queensland

to Victoria. Taylor and‘Hornef‘(1973b)‘shdwed'that‘mammary formula

was a reliable subspecific characteristic for all Australian Rattus

species, except for R. fuscipes.  Mean litter size and nipple number

;ﬁpgérvtp‘be positively related in R. lutreolus. R.l. velutinus in
Tasmania (with 8 nipples), has a mean litter size of 4. 1In Victoria,
although litter size was found to vary widely in different habitats,
mean littér size of R.1. lutreolus (with 10 nipples) averaged

over a range of habitats was 5 (Braithwaiﬁe:1979). Based on these

trends, a reduced mean litter size would be predicted for R.l. lacus.

V.The only available data on litter sizes of R.7. lacus is the
_observation that a litter of &4 was produced by a trap-held female

captured at Mt Zero (Figure 1) (J.W. Winter pers.comm.).

It is interesting that the reduced number of nipples of

S Llutreolus in North Queensland is paralleled by a reduced number
' in R. fuseipes, from 10 (2,3=10) in R.f. assimilis from south-east

' Queensland to south-eastern Victoria, to 8 (1,3=8) in R.f. coracius

in North Queensland (Taylor & Horner 1973b).
Wellesley-Whitehouse (1981) gave a mean litter size of 4,

from 8 laboratory-~reared litters of R. fuscipes coracius. In
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- comparison, mean litter 'sizes of 4.5 and 4.4 were recorded for

R. fuscipes in south-east Queensland (Wood 1971) and 4.5 for a
population in New South Wales (Taylor & Horner 1961 in Wellesley-
Whitehouse 1981).

It should be noted that a number of factors have been cited
as correlating with litter size. Mean litter sizes were positively
correlated with latitude in R. ratfus in North America, varying
from 3.2 in the tropics to 7 at higher latitudes (Jackson 1965

in Braithwaite 1979). Lloyd (1966) in Braithwaite (1979) found no

- correlation between latitude and litter size. Other factors such
'aé humbér‘of‘pfeVious 1itters; maternal body size and the time
of year in‘which a litter is produced (Braithwaite 1979) may also

‘be implicated.

Cody (1971) - in -Braithwaite (1979) considered reduced litter -

"~ sizes and adult mortality to be characteristic of a stable environ-

nment,
Relative to temperate  habitats, comparative stability of

food resources appears to have allowed prolonged breeding by

R. Zutreblus in the tall open forest habitat. As a result, it
‘might be predicted that prolongation of the pefiod suitable or

»jpoésibié fof.pfodﬁctibﬁ of young might lead to selection of a

reproductive trait such as smaller litter sizes. A reproductive

pattern. in which few young are produced at any one time, but over

‘an extended. period, rather than a larger number in a major seasonal
- effort, méy be selectively advantageous when there is little

- seasonal variability in food resource abundance.
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" 7. 'DISCUSSION '

The primary objective of this study, as part of a broader
ecological study of Rattus lutreolus lacus , was to identify micro-
habitat préferences of the subspecies within the_open eucalypt
forest. Since open eucalypt forest forms only a marginal habitat
of R. lutreolus in south-eastern Australia, the study afforded the
opportunity to determine how the species uses such a habitat. The

; adjunct, then, is to identify the major determinants of the micro-
‘.habitat preferences and other aspects of'ecoiogy. |
‘A diet mainstay of grass stem/rhizome (it is likely that the.
-bulk is provided by Imperata cylindrica) is suégésted to be a major
determinant of the observed microhabitat'preferences, activity
pattern and reproductive performance of R. lutreolus. R. lutreolus
'wéé f&ﬁﬁd tb‘bé résﬁriétéd.fo tﬁe 5péﬁ forest, being absent from
3, the adjacent transitional type closed forest (described in Section 2).

Microhabitat preferences appeared to be mainly related to the spatial

dispersion and abundance of the grass resource.  However, a cover
requirement may also be important. On the live-trapping grid,
which was situated in a lower to mid-slope position, spanning a

moist creek bed, avoidance of the creek-associated rainforest type

.microhabitat was pronounced. . The 2 preferred floristic types
“differed in groundflora dominants, which separately were grasses
rand Pteridium esculentens (brécken-fern). Uée of the grass
_;dominafed.fiérisfic‘t&ﬁe 1 épéeéfea té refie§£ priﬁary‘dependance on
l‘graSSes as‘the main diétéfy componeﬁt (Section 4). Howevéf,
ébundance of grasses and a high food resource index in‘this
'1tyPe, corresponded with dense groundcover. As previously outlined,

‘a small mammal's requirement for, or association with dense groundcover
§
y:
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ﬁas'largely'been‘related'to'a'need'for protection  from  diurnal .
predators (e.g. Getz 1961; Posamentier 1976). R. lutreolus has
been found to show a requirement or preference for dense vegetation
at low height levels in heath communities (Braithwaite et al. 1978;
‘Cheal 1978; Posamentier 1976) and in forest-grassland (Press 1976).

‘Unlike heath vegetation where cover is provided mainly by low
1'shrubs (see Cheal 1978), dense low cover on the grid in the 2
preferred floristic types was provided by grasses and Pteridium.
.Although transects through the open forest were not described
floristically, all traversed grassed terrain (é.g. Plates 10, 11
and 12) and deﬁsities beloQ.ZImétréé are CGnéiaéréd fé have largely
‘described grass densities. B | |

' Dense homogeneous belts of Pteridium are commonly developed
.adjacentvtO»gulliesvand creeks in this foresftype.and probably
reflect a combination of moist sopil conditions and the absence of
fire from the localised area for some time. Use of this floristic
type by R. lutreolus was shown to be of a transient or temporary
nature. Diet analyses indicated that Pteridium and Alpinea (a
common associate in this floristic type) were eaten infrequently,
despite this concentration of foﬁt, rhizome and stem material.
ﬁoﬁever,’digésfibilitybdf>P%éridfﬁm éhd AZ?fnéa tiésué,.felatiVe
" to grasses, remains an unknown factor.
It seems, then, that the dispersion of R. lutreolus relates to
i - both abundant food and cover. :Both may be essential components of
‘suitable‘microhabitaf which is capable of suﬁéorting resident
aniﬁals. Both food and cover requirements are satisfied by dense

grass situations.
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Whereas R. fuscipes .ceased breeding during the coolest and -
driest months of June, July and August, young males of R. lutreolus
showed mature breeding condition in May, and active breeding condition
was observed from June until the last field observations in late
August. This ability of R. Zutreolus to breed during the winter
months was related to the grass resource being a temporally more
stable food base than litter invertebrates and fungi which have been

reported to be important dietary items for R. fuscipes in forest

~ (e.g. Warneke 1971 in Gullan & Norris 1981; Watts 1977; Wellesley-

Whitehouse 1981).

" Insect productivity appeéré'to be vafiéuély governed by
téﬁperature and fainfall; and thé individualrﬁnd combined effects
of the 2 factors may vary considerably with -latitude (e.g. Van Dyck
1982). Perhaps arthropod abundance is affected more by. temperature, .
so that the lower winter temperatures reduce arthropod productivity.
Equally well, the combined effects of low temperature and rainféll

may limit arthropod abundances. On the grid, macro-fungi was

‘abundant in the wetter months of February and March, yet was notably

absent in the drier months of June, July and August. The diet of

R. fuscipes has been shown to change seasonally, depending on food

resource aﬁaiiaﬁility (é.g.:Cheal'l978). Iﬁ Qihfef; fhéihigh.
- protein summer diet of mainly arthropods and fungi may become
'_proportionately more vegetarian as arthropod abundances become
‘limiting (Cheal 1978). Relative to an arthropod dominated diet,
1aVVegetarién diet is likely to be richef:in éarﬁohydrates than

' profeins (e.g. Braithwaite 1978; Cheal 1978). Such a change in

nutritional quality, combined with a straight food stress situation

"in which insufficient quantities of preferred food items such as

arthropods and fungi are available, would be likely to limit




101

breeding by R. fuscipes during winter, '

In contrast, growth of vascular plants such as grasses is
likely to be largely controlled by rainfall. The apparent temporal
stability of the grass resource in the Paluma Range study area is
most likely related to the high annual rainfall regime of the
area. The proximity of the rainforest which develops where a
minimum of 1500 millimetres of rain is received annually (Section 2)

indicates a moist forest habitat. Evidence for this suggestion

. of stability of plant food resources in the study area was provided

by‘the patern of breeding which was shown by M. cervinipes; This
épécies‘éhowed maﬁuré breeding condition ih all mqnthé éxcépt |
May. (However the May observation was based on only a small sample
size of 4.) In the winter months of June and July, R. fuscipes

showed regressed .testes. 'In contrast, in these months, testicular -

- descent was noted for M. cervinipes.

R. lutreolus is a member of a broader small mammal community

and as such, it might be expected that aspects of its ecology

could be influenced by coexistant species. Interspecific effects

are not limited to congeners, although they seem to be particularly

common where species of the same genus are Syﬁpéﬁric (Cheai 1978).

,Cﬁeél (1978) éonteﬁded fhatbﬁhere thé 2 éfeéiés Qere coeiistant in
© an area of closed heath in_Victoria, there was little evidence of
any competitive exclusion of R. fuséipes by R. lutreolus and vice
.:vérsa. -1t was found that the most suitable areas for R. lutreolus

" also supported R. fuscipes; and elsewhere-in the vegetation type where

R. lutreolus abundance was lower, R. fuscipes was absent (Cheal 1978).

In contrast, Braithwaite (1978) contended that R. fuseipes had an

important effect on the distribution and abundance of R. Ilutreolus.

In other Victorian heathland where the 2 species were coexistant,
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R. fuscipes was common, throughout most vegetation groups, whereas

R. lutreolus was restricted to wet community groups (Braithwaite
1978).

At the Paluma Range study area, the 2 species showed almost
opposite responses to vegetation floristics and structure. On
the liveftrapping grid, R. fuscipes was largely restricted to the
creek associated strip of rainforest-type microhabitat and made
only transient movements into the‘Pteridium and grass dominated

floristic types. 1Indeed, open forest appears to be a suboptimal

habitat for R. fuscipes since a significantly higher number of
individuals were captured at closed forest sites than at grassy
- open forest sites. Within the open forest, the species may

,ﬁltimately be dependent on. the moist gully and creek vegetation. -

Rather than suggesting competitive exclusion, it was suggested
that the microhabitat preferences of R. fuscipes and R. lutreolus
appear to be better related to the different dietary requirements

of the 2 species. Generalised foraging by R. fuscipes might be

~ optimal when unimpeded ground movement is allowed (e.g. Press 1976).

The almost clear ground situation in closed forest microhabitat

would enhance the species' ability to exploit spatially dispersed

‘ground-based focd resources. It was suggested that a diet including

large amounts of litter invertebrates and fungi would be better

satisfied in closed forest microhabitat.,

R. fuscipes has been shown to have lower tolerance of water
deprivation relative to R.'Zutreolus (Baverstock 1976), and this
maj contribute to the species preference for creek associated
closed forest microhabitat.

The strong within-habitat separation of the 2 species suggests

there is little potential for field interactions. Competitive
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interactions result in apportionment of habitat and food resources -
(e.g. Krebs 1978). Hence, the almost complementary microhabitat
preferences of R. lutreolus and R. fuscipes may be indicative of

strong ecological displacement as a result of former competitive

.- interactions.

In many asbects of ecology, R.l. lacus appears to be in close
ecological harmony with its 2 conspecifics. The diet remains
1arge1y mbnécotyledon based. Im Victoria and New South Wales,

" R. lutreolus appears to be best adapted to swamp-heath (Braithwaite
-1978; Taylor & Horner 1973a) where sedges rather than grasses are
common. The diet of R. Lutreolus in this habitat reflects this
.déminancérof sédges (e.g; Cﬁeal 1978;.Wétté & ﬁraithﬁaite 1978).
However it has also been shown'fhat‘when grass forms the major

- groundflora type, R. lutreolus is equally capable of utilising.

it as a diet mainstay (e.g. Watts & Braithwaite 1978; Cheal 1978).
In Tasmania, where R. fuscipes is absent, R. lutreolus occupies a
wider range of habitats including temperate rain forest where it

‘may be more insectivorous than elsewhere (Braithwaite 1978).

Substantial diurnal activity appears to be .characteristic of S
fhis species throughout its range and; as suggested earlier, is
broﬁaﬁly diet reléted.

| The major ecological difference between R.Z. Zaéus and its
2 conspecifics, R.I. lutreolus and R.l. velutinus, relates to
:rep:oduction, A reduction in the number of nipples possessed by
‘R.1. lacus relative to R.1. Zdtreolus was equated with a potential
'.fof producing smaller litters. This trend is shown in Tasmania,
by R.l. velutinus which also possesses 8 nipples (e.g. Braithwaite
:1é79; Green 1967). In Tasmania, this may be a result of lower

vegetative productivity in the highland habitats which prevents
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‘R, lutreolus rearing larger littérs (Braithwaite 1979).

The reproductive strategy of R.l. lacus needs to be clarified
by longer term study. However, from the theoretical literature
(comprehensively reviewed-by Braithwaite 1979), smaller litter

sizes would be expected to be adaptive where temporal stability

-0of food resources facilitates extended breeding periods. Larger

litter sizes might be predicted for populations with shorter
breeding seasons (e.g. Spencer & Steinhoff 1968 in Braithwaite 1979).

Cody (1971) in Braithwaite (1979) recognised that characteristics

normally associated with island populations, such as a mature age

strﬁcture, 1ong preéreproductive periods, reduced clutch or litter

sizes, and reduced adult mortality would be associated with a stable

environment. A relationship between reproductive effort and

adult survivorship has been recognised, so that the higher the
reproductive effort, the higher the mortality of adults (e.g.
Braithwaite 1979). Due to the short term nature of the present

study, a detailed analysis of the dynamics of the small grid

population of R. Zutreolus was not attempted. Hence, other
population characteristics such as levels of recruitment and mortality

which would normally be important correlates to consider when k

attempting to identify the reproductive strategy of a small mammal
population are unknown.

It was unfortunate that some data on litter sizes of

- R.l. lacus was not able to.be obtained during the study. It would
-be an intéresting adjunct to obtain field data on litter sizes in

" order to establish the pattern of reproduction of R. lutreolus in

North Queensland. This would provide insight into the influence

of latitude on the reproductive characteristics of R. lutreolus

which is the only native Australian rodent species with a
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‘distribution from Tasmania to north-east Queensland (Watts & Aslin
1981).
Recognising the north-south cline of increasing commonness

and habitat generality of R. lutreolus (Section 1), Braithwaite
(1978) speculated about the status of the species in North
Queensland. Due to the apparent habitat restriction of R... lacus
it was suggested that a narrower range of food resources would be
available to this subspecies relative to R.l. lutreolus and
"R.1l. velutinus which both occupy a broader range of habitats.

As a result, R.l. lutreolus and R.l. velutinus are_éble to_exploit 
é broader range_of.foéd‘feéources;le.g. inltempérate rainforest

in Tasmania insects may form an important dietary component, and
.in Vicﬁoria; theldiétlméinétay 1arge1y reflects the dominant
monocotyledonous food resource. Following on from this,
Braithwaite (1978) suggested that R.l. lqcus was probably highly
specialised in diet so that it was at the point of rarity, close

to extinction.

If R, lutreolus is L;estricted to the-oﬁen forest habitat in

north-east Queensland, which is the picture that has emerged to
~ date, a diet‘mainstay_qf‘the dominant mpnoéotylédonogs groqndflofé
in this habitat ; trué‘gfasses - reéresenté a.narrower food Saéé
than that exploited by populations of R. lutreolus in south-eastern
mainland Australia and Tasmania. However, the habitat distribution
“of R. lutreolus in north;east‘Queenslandlneeds to be clarified

by further extensive and intensive trapping'effortS‘before‘
conclusions on the status of the species can be made. All intensive
trapping programs in highland situations have been in rainforest
‘(Section 1). It is poséible that this lack of intensive trapping

in adjacent sclerophyll forest has contributed to the apparent
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rarity of R.l. lacus.

Within the open forest study area on the Paluma Range,
R.. lutreolus was found to be readily trappable, and relative to
R. fuscipes, M. cervinipes and A. flavipe:, the species was common.
Om the open forest transects, more individuals of R. lutreolus
weere live-trapped than any of the 3 other species. On the grid,
a density of around 5.9 individuals per hectare was recorded.
However, dispersion of R. lutreolus withir the forest was not
umiiform. Avoidance of ridge situations which were characterised

by sparser groundcover, was notable,  Hence, it is suggested that

_wiithin the coarsely grained open forest, the availability of

swiitable microhabitat-dense grass situaticns - is probably the

"major parameter controlling the dispersion and abundance of

. R... lutreolus..

8. GENERAL CONCLUSIONS

In tall open forest on the Paluma Range, Rattus lutreolus, a

- specialist herbivore, is coexistant with 3 other small mammal
species, A. fuscipes, M. cervinipes and A. flavipes. The importance
~off diet as a major determinant of the ecology of R. lutreolus has

~ been stressed. The spatial dispersion of food resources was

considered to be a major influence on the dispersion of the
species.within the habitat. Use of the’ habitat on a temporal
bza81s v‘va.s :'rél.aﬁed tb ‘thbevn'aﬁu‘rer <‘>f‘ the &égﬁtéfién. d]‘.ét. ‘Re‘va'o;iuct»ive
characteristics and performance were suggested to be related >to

the temporal stability of food resources throughout the year.
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APPENDIX 1 o ' o

Individual tag numbers and sex of small mammal species captured
during 60 trap nights in both open and closed forest (transitional
type mixed forest with an open overstorey of sclerophylls and
closed understorey of rainforest and mesophyllous species) in
February 1982, M = male; F = female.

Closed Forest (60 trap nights) Open Forest (60 trap nights)

' — Rattﬁs — ‘Ante'chinus
Rattus fuscipes Lutreolus flavipes
1838/1839 M 1852/1853 M 1835 M
1844/1845 T 1866 M

184271843

<

1840/1841
1856/1857

1860/1861

2 2 OB R

1858/1859

~ 1854/1855

=

1834/1868 M

Total: 10 oz o1




" Individual trap histories of Rattus lutreolus males and females capght on the grid from February to

APPENDIX 2

August, 1982
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Tag

February March

‘Numbers . April May June July Augx{st
1804/1805 M A6,C7,E7  D8,D8,D8  D8,DS-E7  B9,B9-D6  C10,A12-E7 C9,C1O I.D.
1806/1807 M E8,E8,E8  F9,F9,F9  D9,D9,ES, '
E8
1821/1822 M --F10 10,610,  --G11,G11 —F10,F10 ---G8 -D11,G11-  Cl11,B12,E10,
G10 (D)G2 E10, (D)E10
1904/1905 M ~Ch, G4 —E2,P4  --DL,F2
1911/1913 M -G2- ——G2- --63,62  —-G1,G2  -E10,62,63, .
(D)G2 :
1921/1922 M --B10 c9 T.D.
1964/1965 M ~C2-- -Cl--
11986/1988 M -—¢Gl13 —F12-  Cl0—- a2
2095 M g2 M3 clo—-ELL
2122/2124 M ' —Gl12-
2118/2119 M ——;—(D)F7
21147/2.11.6 " G2
1906/1907 ¥ -D10- -D9,C10  -C10,F11,F11
1815/1816 F  —G8,¥7 C6,G6,F7  --F8,F7  --G9,G9  —G6,G7-- --Fll- —-C11,F11,
(D)E11 (D)F11
1823/1827 F  —D6 7
1886/1887 F Cl—m B3,A3,B1,D4 A2,A2--  ~A3— Al,A2-- .
1900/1901 F -C8,89 A10,A10,E7, B10,B10,E7, Al0,A10-— D9,D9—=
| E7 8
1919/1920 F - --B6 A6,B7-=  A7,A7--  C9,C7-D7 --DI- ~-D7-(D)D8
1928/1929 F -—G2 --G1,61 ~G1,Gl- . =—-F1° (D)G6
2011/2012 ¥ . D13,D13-- - ~C12-- o
2001/2002 F —Al— ' (D)B2
2006/2007 F | Al4,AL4— Al5,AT4—
2009/2010 ¥ p15,015, . D11,Di2 I.D.
E12,E12
2099/2100 F A6 A ,
2040/2055 F Dlh——  -CIS,DI5-  -D15,D15,D15
2128/2129 F o “C13-
Trap Nights 90 180 210 210 210 .210 210
Trap Days ’ 158 158

Abbreviations: T.D., tra'p death; (D) day capture.

M, male; F, female.

[P
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, APPENDIX 4 .

Absolute Body Measurements of Rattus lutreolus captured in June, July and August 1982, at Paluma.
Abbreviations: HBT, head-body-tail or total length (mm); HB, head-body length (mm). Weight =
weight at time of measurement. U.T./T.D. - Untagged trap death.

. Tag

Noobers | Sex HBT (um) TAIL(mm)  HB(mm) HEAD(mm)  PES (um) ("’::ai*;g
2099/2100 F 242 109 133 4.2 296 79
| 2011/2012 F 240 100 140 41.7 28.7 80
| 1913/2031 M 243 96 147 40.5 30.5 107
11876/1880 F 194  damaged 161 1.3 29.4 104
- 1910/1977 M 230 damaged 160 - 42.4 30.8 108
- 1928/1929 ¥ 262 . 10 152 43.5 29.3 90
1900/1917 F 244 . damaged 155 40.4 30.0 108
- 1805/1877 M 257 . 102 155 42,5 30,3 101
- 1927/2041 F 249 100 149 42,0 29.4 103
2040/2055 F 245 103 142 447 29.4 105
 2009/2010 F 193 81 112 36,2 26.1 46
11935/2003 F 251 - 95 156 © 41.00 ©  29.5 90
' 1986/1988 n 251 01 160 - 44.1 30.0 - 122
2095 M 250 110 140 - 42,6 30.1 99
2128/2129 F 245 100 145 - - 30.0 132

2122/2124 M 266 108 136  42.8  29.2 111
2188/2119 M 280 110 170 45.1 32.5 125
211472116 M - o e 5.0 30.2 0 112
2194/2195 M 270 110 160 43.2 31.9 135
| 2175/2176 ¥ 258 112 146 41.4 29.1 98
2163/2164 M 265 100 164 46.0 31.8 148
2092/2152 M 257 . 110 140 44.0 33.6 131
2150/2151 M - .- - - 28.5 105

2153/2154 ¥ 260 110 150 42.7 30.0 13
2132/~ M 245 . 107 - 138 . 42,0 31.8 97
' 2065/2066 F 218 93 125 40.8 28.1 79
12140/2141 M 264 110 154 44.3 32.0 140
2161/2162 M 212 - 77 135 41.0 28.1 88
2159/2160 M 283 119 . 164 . 45.1 32.9 153
2138/2139 F 230 105 125 40.5 . 29.5 . 109
2136/2137 o 250 100 150 43.0 30.3 . 101
2189 ¥ 249 102 147 43.8 - 29.5 132
'U.T./T.D. M 269 108 . 161 445 31.0 103
2148/2149 M - - - - 29.0 124
2042/2087 M 265 107 158 43.3 30.6 107
205072051 F 255 105 150 415 2.4 g8
204572047 F 265 112 153 . 4L.9 3.6 99
~ 2044/2076 M 263 114 149 43.3 - 31.6 112
' 2157/2158 M 260 109 151 444 33.0 140
2145/2146 F 260 107 153 43,8 31.3 151
- 2071/2197 F 254 99 155 41.5 . 28.9 881
F 240. 93 147 41.4 30.0 93

1981/1982
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