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PART II
~,~.,

THE VASCULAR FLORA
By A.S. Weston, M.E. Trudgen and A.J.M. Hopkins

INTRODUCTION

Middle Island, the largest and most diverse of the
islands in the Recherche Archipelago, is also the
most interesting from a botanical point of view.
This interest derives from three factors which
contribute to the unique botanical situation of the
island: a history of extensive collecting over the
last 175 years, a diversi ty of vegetation that
reflects, in part, the environmental diversity of the
island, and the development of this vegetation in
the absence of major and repeated disturbance.
The last factor has been radically altered by
severe fires in 1973 and 1977, and the after-effects
of the fires have led to the resolution of puzzling
discrepancies in past collecting records.

Robert Brown, who visited Middle Island with
Matthew Flinders in January 1802 and May 1803
(Willis 1959), was the second eminent botanist to
collect in the archipelago and the first to collect
on Middle Island. Earlier, in 1792, La Billardiere
had visited the archipelago with d' Entrecasteaux nn

'- .-
and collected plant specimens on Observatory
Island (Willis 1953; Goodsell et al. 1976; Carr and
Carr 1976). Brown's collection-of 1+7 species of
vascular plants from Middle Island and Goose Island
includes several type specimens and a few species
which were not collected there again until 1973
and 1978.

In January 1818, Allan Cunningham collected at
least 10 species of plants during a brief visit to
the north coast (Lee 1925). George Maxwell
collected on the island in 1863 and possibly again
in 1875 (Willis 1953). Small collections were also
made by F. Stoward and G. Simmonds before 1909,
but apparently no further collecting was done until
D.L. Serventy collected a few species during a
visit to the island in the winter of 1948 (Willis
1953).

These early visits produced a species list for the
island of about 65 species (Willis 1953, 1959). The
Australian Geographical Society's expedition in
November 1950 more than doubled that number
(Willis 1953), and R.D. Royce's collections in
February 1960 added a few more records.

At least one of the authors of this paper visited
Middle Island between 1973 and 1978 for periods
of three to twelve days during each of the seven
research visits detailed in Part I of this
publication. Collections made during the first visit
increased the number of vascular plant species
known for the island to 208, and each subsequent
visit has added more records. However, the
present list is considered virtually complete, and it
seems likely that few additions, other than
introduced aliens, will henceforth be made.

ENUMERATION OF SPECIES

A list of all species of vascular plants reported to
occur on the islands of the Recherche Archipelago



is presented in Table 1. The species recorded
from Middle Island and Goose Island are indicated
in the first and second columns respectively, and
those recorded from the remainder of the
archipelago are indicated in the third column. All
species recorded by the present authors, indicated
by the letter A in the Table, are supported by
voucher specimens lodged at the Western
Australian Herbarium.

The species listed in Table 1 are grouped
alphabetically within families, but the families are
arranged in phylogenetic sequence following Green
(1981).

Although the species names listed are generally
those currently in use by the Western Australian
Herbarium, in a few cases the listed names are not
yet represented by any specimens in the
herbarium's collection. Due to subsequent changes
in taxonomic preferences for particular names,
several of the names used by Willis and by Brown
have been replaced by the names on the current
list. In most such cases the names used by Willis
are given in brackets. A number of cases of
synonomy and variation in determination were
encountered in the preparation of this list; these
cases are indicated on the species list with a
dagger (t) and are discussed further in the
commentary section.
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For all Middle Island sp~cies recorded (Column 1,
Table 1), the collectors t'dates .of collections) are
indicated as: 'B' - Brown (1802, 1803), 'WI ­
Willis (1950), 1M' - Maxwell (1863), 'R' - Royce
(1960), and IA I - Weston, Trudgen and/r; (Hopkins
(1973-1980). Collections by Cunningham are not
indicated separately.

The Weston, Trudgen and Hopkins collections were
determined by the collectors, with assistance from
other members of the Western Australian Herbarium
staff, by means of comparison with published
descriptions and by comparison with what were
regarded as accurately determined herbarium
specimens. Positive determination of a few plants
has proved uncertain or impossible, particularly
where only vegetative material was collected,
where closely related species are difficult to
distinguish and where taxonomic status of the
species is in need of further study. Some of these
problem species are also discussed in the
commentary section.

Species recorded for Goose Island are similarly
annotated for collections (and dates) by Willis
(1950) ..aRd'· Weston (May 1977) and Trudgen
(Nove~ber" 1980).

Other records for the archipelago are indicated by
annotation in the third column of Table 1. These
records were drawn principally from Willis (1953),
but include an additional 55 species reported by La
Billardre (1804) - 'L', Brooker (1974) - 'H',
Goodsell et al. (1976) - IG' and Abbott and Black
(1978) - ~ and included in unpublished collections
by Tingay and Tingay (Sandy Hook and Long
Islands, 1977) - 'T' and by Weston (Observatory
Island, 1974) and Hopkins (Mondrain, Wilson and
Corbett Islands, "1977) - 'A'.

Alien species of plants are denoted by an asterisk



(*) preceding the name.

Some specimens of algae, fungi, mosses and a
liverwort were also collected on Middle Island
during the field work. The moss Funaria
hygrometrica is common and dense after fires.
The liverwort is Marchantia cephaloscypha, a new
record for the archipelago. The basidiomycetes
Trametes lilacino-gilva, Polyporus aff. tumulosus
and an undetermined bolete are new for the island
and probably for the archipelago. One or two as
yet undetermined species of Chara or Nitella are
also new records.

COMMENTARY

The following comments relating to species listed
in Table 1 are presented in the same order as the
species are listed. The comments are mainly
concerned with reliability of identifications,
synonymy and status of names.

Isoetes australis S. Williams
Willis' initial determination of his Middle
Island specimens as 1. drummondii R.Br. was
later changed to I. humilior F. Muell. (Willis
1959), but both names are wrongly used for
the Middle Island material. The use of the
name I. humilior is now generally restricted
to a-species regarded as endemic to
Tasmania.

Calli tris preissii Mig. ssp. prelssll
Since C. tuberculata R.Br. was described
from Brown's Middle Island collection and is
included in C. robusta F. M. Bailey, which is
now regarded as synonymous with C. preissii,
Willis' Middle Island material must belong to
this subspecies.

Amphibolus antarctica (Labill.) Sonde & Asch. ex
Asch. (=Cymodocea antarctica (Labill.) Endl.)

Triglochin minutissima F.. Muell. and To trichophora
Nees
It is possible that the plants from Middle
Island and Goose Island that Willis determined
as T. trichophora are conspecific with the
later collections determined as T. minutissima.
This is assumed in the tallies. -

Poa poiformis (Labill.) Druce and f..
porphyroclados Nees
Willis (1953) recorded one species of Poa
from the archipelago: P. caespitosa. This
name, as applied to Australian material, was
later reduced to synonymy with P.
porphyroclados (Vickery 1970), and a Willis
Long Island specimen was cited by Vickery as
Poa poiformis, a synonym not for P.
caespitosa but for P. australis R.Br. The
authors' collections of Poa on Middle island
have been determined both as P. poiformis
and as P. porphyroclados. ASW 8767 is
probably only a form common on limestone.
Because of the uncertainty about determinations
of archipelago material, the tallies take
account of only one species of Poa.

Stipa flavescens LabUl.
A specimen of Willis' from North Twin Peak
Island lodged in the W.A. Herbarium was
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originally determined as S. aft. elatior
(Benth.) Hughes, but was redetermined by J.
Yickery as S. flavescens Labill. Willis
remarked on the label that this species was
"abundant through the Recherche Archipelago".
It is probably the same as the ~. tenuiglumis
Hughes on Willis' list for the archipelago and
Middle Island (Willis 1953), and the authors'
Middle Island material, originally determined
as ~. variabilis Hughes.

Isolepis cernua (Yah!) R. & S. (= Scirpus cernuus
Yah!)

Isolepis ?cyperoides R.Br.
It is possible that the Middle Island
collections regarded as this species belong to
one of the previously collected, previously
listed species.

Isolepis marginata (Thunb.) A. Dietr. (= Scirpus
antarcticus as used in Australia)

Isolepis nodosus (Rottb.) R.Br. (= Scirpus nodosus
Rottb.)

Lepidosperma angustatum R.Br.
The populations ot"c,,"Middle Island may
comprise more than one species in the
Lepidosperma angustatum complex.

Schoenoplectus supinus (L.) Palla (= Scirpus
supinus U",

I'

Schoenus submicrostachyus K. Kenth. (= S.
drummondii of Willis)

Juncus.bufonius L. (= 1. plebeius R. Br.) Willi,s
.;.~- recorded 1. Dlifonius'-on Goose Island and bo"th

1. bufonius and 1. plebeius on the other
islands in the archipelago.

Juncus kraussii Hochst. (= 1. maritimus of Willis)

Wurmbea dioica (R.Br.)· F. Muell. (= Anguillaria
dioica R.Br.)

Thelymitra aristata Lind!. and T. nuda R.Br.
Willis lists T. aristata Lind!., which according
to George (1971) does not occur in Western
Australia. The name has often been
misapplied to T. nuda, as must be the case
wi th Willis' Middle Island collections.

"

Amyema melaleucae (Miq.) Tiegh.
miraculosa (Miq.) Tiegh. var.
(Tate) Willis)

(= A.
melaleucae

Atriplex cinerea Poir.
Willis includes A. isatidea Moq. in A. cinerea,
a practice notfollowed by P.G. Wilson, who
identified one ASW specimen from Goose
Island as A. isatidea and another specimen as
A. ?cinerea. Although both may occur there,
only one species is listed and tallied.

Halosarcia halocnemoides (Nees) P .G. Wilson (=
Arthrocnemum halocnemoides Nees)

Rhagodia baccata (Labill.) Moq. (= R. radiata
Nees) and R. candolleana Moq.
Until recently, R. radiata has been the
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favoured name for what is now recognised as
R. baccata in Western Australia, while the
name R. baccata has been used for the
eastern-species, R. candolleana (P.G. Wilson
1983 and pers. comm.). The ranges of the
two species overlap on Middle Island and
elsewhere in the Recherche Archipelago.
Probably what Willis (1953) recorded as R.
baccata is R. candolleana spp. candolleana
and what he recorded as R. baccata var.
linearis is R. baccata ssp. baccata.

Sarcocornia blackiana (Ulbr.) A.J. Scott, (=
Salicornia blackiana Ulbr.)
The name Salicornia australis .J3aAks &: Sci; as
applied by Willis is a synonym for this.

(;\.

Sueda _Australis (R. Br.) Moq. (= S. maritima
--(L.) Dun.) -

This is one of three species collected by
Robert Brown on Middle Island and not
subsequently collected anywhere in the
archipelago.

Gyrostemon sheathii W.V. Fitz. (= G. crassifolium
sens. R.Br.)

Carpobrotus aequilaterus (Haw.) N.E. Brown and C.
virescens (Haw.) Schwantes;(
S.T. Blake (1969) does not include Western
Australia in the range of C. aequilaterus, but
ASW 9821 fits his description of this species.
Willis' specimens determined as this species
might be C. aequilaterus, C. virescens or
both. One or both species are also present
on Goose Island.

Disphyma crassifolium (L.) L. Bolus
The name Disphyma australe (Sol. & Forst.)
J.M. Black is a synonym of D. clavellatum
(Haw.) Chinnock. The authors' collections
were previously determined as D. blackii
Chinnock, also a synonym. - Disphyma
clavellatum (Haw.) Chinnock is now considered
to be synonymous with D. crassifolium (L.) L.
Bolus. -

Calandrinia brevipedata F. Muell. (= C.
Diets)

cygnorum

Calandrinia granulifera Benth. (= C. pygmaea F.
Muell. nom. illeg. and C. neesiana Hj. Eichler,
at least in Western Australia.),

Cassytha pomiformis Nees and C. racemosa Nees. {
It is possible that only one species of
Cassytha occurs on Middle Island, but two
are tallied here.

Cakile maritima Scop. and Hymenolobus procumbens
(L.) Nutt.
Common though they are on the mainland
these two alien crucifers were found by
Willis on a total of only three islands in the
archipelago. The Cakile is a particularly
conspicuous beach plant, not easily missed
and now a common plant along the shores of
both Goose Island and Middle Island. It is
one of three alien species that have spread
and become well established along the coast
of Middle Island since Willis was there in
1950. H. procumbens, on the other hand, is a



small, short-lived annual that might be easily
missed by
cannot be
species has
distribution.

a collector.
so readily

increased

Consequently, it
inferred that this
in abundance and

Crassula COlorata (Nees) Ostnf. ( :.: ,-' ,." ( () " )
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Crassu1a miriamae Ostnf., recorded by both

Wi11is and Weston, is now regarded as a
variety of C. colorata (Toelken 1981).

Crassula peduncularis (Smith) Meigen
According to Toelken (1981), C. purpurata
(Hook. f.) Domin and C. bonariensis Cambess.
are both synonymous with C. peduncularis.

Crassula sp. ASW 9865
Although this specimen has not been
determined to species it is definitely distinct
from the other species of Crassula and is
considered as a new record for the
archipelago.

Acacia ligulata Cunn. ex Benth., A. roste11lfera
Benth. and A. heteroc1ita Meisn.
If the two- first species, often difficult to
differentiate, are considered as one species,
they are the only Acacia found by the
authors on both Middle Island and Goose
Island. It is possible that Wi11ls misidentified
his specimens of A. rostel1ifera/liguJata as A.
heteroclita, as neither A. rostel1ifera, one of
the commonest Acacias on Middle Island, nor
A. llgulata, conspicuous on Goose Island, was
listed by Wi11is for the archipelago.

Acacia nigricans (Labil1.) R.Br. (=A. obscura DC.)

Albizia lophantha Benth.
The Middle island col1ection which Brown
initially recorded as Mimosa amabilis was
later described as Albizia lophantha.

Geranium solanderi Carolin (= G. pilosum Forst. ex
Willd.)

Nitraria billardieri}\. DC.
The species' of Nitrarla occurring in Australia
has been regarded as a southern extension or
early introduction of the otherwise northern
hemisphere species Nitraria schoberi L., but it
is now considered by some authors (Noble and
Whalley 1978) to be distinct. The Nitraria is
one of the species apparently col1ected by
Robert Brown on Middle Island but not
subsequently collected there by Willis or the
authors. However, both Willis and the senior

f authors. collected it on Goose Island. Robert
Brown did land on Goose Island and Noble

7' and Whalley (1978) state that in "the British
Museum there is material of Nitraria
collected by Robert Brown at Goose Bay
Island•.••..on January 16, 1802••... ". Noble and

..,... Whalley make no reference to any Nitraria
specimen from Middle Island.

Zygophyllum cf. glaucum F. Muell.
It is assumed that what Willis calls
Zygophyllum ?glaucescens F. Muell. is the
same as what is here considered Z. d.
glaucum, which differs from typical Z.

,.
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glaucum in having winged filaments (ASW
8779). Both winged and wingless filament
forms may be found on the island.

Rhadinothamnus euphemiae (F. Muell.) P.G.
Wilson (= Phebalium euphemiae (F. Muell.)
C.A. Gardn.)
Like Anthocercis genistoides Miers, this
species was rare when Willis recorded it from
Middle Island but locally abundant when the
authors found it, one year after a major fire.

Euphorbia paralias L.
When Willis was on Middle Island this species
was limited to the northeast corner of the
island. By 1973 it had spread all around the
island and is now one of the commonest
species on the sanpl~~ove high tide mark.

oJ ~ ../' I

Phyllanthus calycinus Labill.
What Brown's manuscript refers to as P.
inflexus is probably P. calycinus (Willis 1959~

...

Stackhousia ooeg-eli-i-··eRg.J. 1\ I I..", i ~~ .... ; '! \ V\ L.:;. ~" i \ _ (::;.
A-teRoon<::.y--to-regafo -~;'hlW-egeli'i-. as-- a"".,form .
oL .the more'-widely" 'distributed-- S. -monogyna
Labil1. is foreshadowed by Barker. (1977).

Dodonaea oblongifolia Link. The Middle Island
material of ths species is also regarded as D.
ceratocarpa Endl. (cf. Willis 1959).
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Trymalium floribundum Steud. (= T. spathulatum
(Labill.) Ostnf.) ~ I'

~.;;__ Alyogyne huegelii (Endl.) Fryx. (= Hibiscus . I

huegellii Endl.)

Rulingia corylifolia Grah.
The fact that several R. grandiflora. Endl.
specimens in the W.A. Herbarium were first
determined as R. corylifolia attests to the
similarity of these two species and suggests
the possibility that the authors' Middle Island
R. corylifolia is conspecific with the Willis
R. grandiflora collections from Mondrain
Island and Woody Island.

Rulingia cygnorum (Steud.) C.A. Gardn.
On Middle Island this species was found in a
recently burnt area and showed signs of
heavy grazing, presumably by Tammar
Wallabies (Macropus eugeniO.

Hibbertia cuneiformis (Labill.) Smith
This is another species collected by both
Robert Brown and W.A. Herbarium expeditions. '. t

It is a rare species, found in one unburnt
area near Lake Hillier by the authors, and in
an unburnt area by Royce in 1960. It was
almost certainly present when Willis was on
the island but was not recorded then.

Eucalyptus angulosa Schau. (= E. incrassata
Labill. var. angulosa (Schau.) Benth.)

Eucalyptus conferruminata. Carr & Carr
Carr and Carr (1981) cite Brown, Weston and
Willis spe.cimens from Goose Island Bay,
Middle Island and North Twin Peaks Island,

" respectively/ as E. conferruminata and no
Recherche Archipelago material as the closely
related E. lehmanniii (Preiss. ex Schau.)



Benth.

Eucalyptus sp. ASW 8880.
This appeared to the collectors to be
intermediate between E. cornuta Labill. and
E. conferruminata. Some experts who later
examined the specimens considered them to
belong to an undescribed species often
confused with E. cornuta. M.I.H. Brooker
subsequently annotated a specimen of ASW
8880 as intermediate between E. conferruminata
and E. lehmanniae, which suggests that E.
lehmanniae, as well as the former species,
may occur on Middle Island and in the
archipelago. Unfortunately, the group of
trees from which the specimens came were
destroyed by the 1977 fire.

Eucalyptus sp. ASW 8895
The tree from which this specimen came was
also destroyed by the 1977 fire. It
superficially resembles a form of Eucalyptus
platypus Hook. var. heterophylla Blakely but,
unlike E. platypus, has no glands in the pith
(Carr pers. comm. 1974). It too, is probably i

an undescribed species. )
,"

Kunzea baxteri (Klotzsch) Schau.
What Brown refers to in
Metrosideros quinquelocularis
baxteri (Willis 1959).

manuscript as
is probably K.

Melaleuca lanceolata Otto
This is the currently accepted name for the
species previously called M. pubescens Schau.
The form on Middle Island generally has a
straight trunk and is never a paperbark.

Gonocarpus scordioides (Benth.) arch. (= Haloragis
scordioides Benth.)

Haloragodendron racemosum (Labill.)
(= Haloragis racemosa Labill.)

arch.

Myriophyllum? petraeum' arch.
Being the first Myriophyllum collected in the
archipelago, this .Species is a new record
regardless of the tentative determination to
species.

"
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Leucopogon revolutus R.Br. (= !:.. obovatus (Labill.)

R.Br.)

HydrocotyIe trachycarpa F. Muell.
Although the specimens given this name are
considered to be~accurately determined, there
is a possibWty that, theY will be redetermined
as ~ne" very similar specie,s, H. hispidula
j)un'ge, which would also be a 'new.,.record for
the ar_~~ip~l,agq.-

Centaurium erythraea Rafn. (= Erythraea
centaurium Pers. and C. minus Gars'; see
Melders 1972). - --
Royce's collection from Wilson Island
determined as C. spicatum is probably
conspecific with the Willis and Weston
specimens listed here as C. erythraea and is
tallied as such. -

, ' J
~- '.' . \

Anthocercis littorea Labill.
A. littorea is one of the three species

-.



collected by Robert Brown that were not
found subsequently anywhere in the
archipelago. It could be expected to be
abundant after a fire, as has been observed
in King's Park by Baird (1978) and around
Esperance by Weston (unpublished data).

Lycoperslcon lycopersicum (L.) Karst.
As the several tomato plants found growing
unassisted near the hut were probably the
progeny of discarded tomatoes, and as the
plants apparently did not reproduce, L.
lycopersicum cannot yet be considered-a
naturalized alien. The species is not included
in the tallies.

Limosella aquatica L. and L. australis R.Br.
Probably all collections of Limosella from
Middle Island and Goose Island belong to only
one or the other of these two species. They
are tallied as one species.

Myoporum insulare R.Br. (= M. adscendens R.Br. \

Plantago drummondii Decne.
What Willis determined as P. varia R.Br. from
other islands in the archipelago is probably
the same as the species on Middle Island,
tentatively determined as P. drummondii. P.
varia is restricted to -Eastern Australia
(Briggs 1980). The "two" records are tallied
as one species.

Galium migrans Ehrend. & McGilliv. (=G. australe
auct. non DC.) 't.

.. ··~fhe Galium that Willis collected in other
parts of the archipelago and determined as G.
australe, he later redetermined as G.
tenerum Schleich., partly because it has-5
leaves per whorl (Willis 1959). The Middle
Island material, originally determined as G.
australe, has (2-)4 leaves per whorl. G.
migrans is the only species of Galium native
to Western Australia (McGillivray 1983).

Galium tenerum Schleich.
This is generally considered to be a synonym
or subspecies of G. aparine L. and
consequently is not included in the tallies as
a distinct species.

Lobelia alata Labill. var. alata
TheAustralian plants formerly called L.
anceps Thunb. are now referred to 1::.. alata
(see Willis 1959). What Brown's manuscript
refers to as L. pu1chelJa is probably L. alata
var. alata (Willis 1959).

Stylidium ca1caratum R.Br. and ~. perpusillum
Hook. f.
Willis' material from Mondrain and North
Twin Peaks Islands, initially determined as S.
perpusilJum, was later redetermined as ~.
ca1caratum (Willis 1959). Pending examination
of Maxwell's collection and re-examination of
1973 Middle Island material, ~. perpusillum is
considered to be on Middle Island only, unless
it, too, is S. calcaratum.

Stylidium sp. ASW 8904
This specimen, of a species close to S.
perpusillum, may represent a new record for

,
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the archipelago.

ASTERACEAE ~OMPO~TA8

The majority of genus names that have been
changed since Willis' 1959 paper are in the
family Asteraceae. The changes are listed
belOw.

Angianthus humifusus (Labill.) Benth.
Short (pers. comm.) regards this species as
more appropriately left in Siloxerus: S.
humifusus Labill.

Angianthus tenellus (F. Muell.) Benth. Specimens
of this taxon from the archipelago have been
redetermined as Chrysocoryne drummondii A.
Gray.

Arctotheca calendula (L.) Levyns
The few plants of this species found near the
fishermen's hut in 1974 were destroyed by
the authors. Whether or not the attempt to
remove this aggressive weed from the small
group of established aliens on Middle Island
was successful remains to be seen, but the
outlook is good. None was observed in 1977
or 1978. The species is not included in the
tallies.

Athrixia nivea (Steetz) Druce = Asteridea nivea
(Steetz) Kroner.

Di ttrichia graveolens (L.) W. Greuter
This is the correct name for the species
erroneously listed by Abbot and Black (1978)
as Vittadinia graveolens. It was initially
described as lnula graveolens L.

Gnaphalium spp.
There is some doubt as to whether any of
these is native.

Gnaphalium candidissimum Lam. = Vellereophyton
dealbatum (Thunb.) Hill. &. Burtt.

Graphalium lurteo-album L. = Pseudognaphalium
luteo-album (L.) Hill &. Burtt.

Gnaphalium sphaericum Willd.
The Recherche Archipelago material
previously classified as G. involucratum Forst.
is now placed in G. sphaericum.

Picris hieracioides L.
The Willis (1953) listing of this species for
South Twin Peaks Island is the only published
record of its occurrence in Western Australia.
It is likely that the Willis collection is of
another, possibly native, species (see Lack
1981).

Podotheca angustifolia (Labill.) Less. (= Podosperma
angustifolium Labill.)

Sonchus megalocarpus (Hook.f.) Black = Actites
megalocarpa (Hook.f.) N. Lander

Vi ttadinia australasica (Turcz.) N.T. Burb.
A specimen collected by Willis on Boxer
Island in the archipelago is cited by Burbidge
(1982) as V. australasica var. oricola. N. T.
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Burb. Presumably this is the same specimen
determined by Willis as V. triloba (Gaud.)
DC., a synonym for V. dissecta (Benth.) N.T.
Burb.

ASW 8911
This monocot found in the lower pool south
of "Flinders Peak summit has a lateral,
suprabasal bulb and narrow leaves. It
matches none of the known species from
Middle Island and is considered to be a new
record for the island, if not the archipelago., ..-'-.. ~

The total number of species and vascular plants
recorded for the archipelago is 370. Middle Island
has some 235 species. This tally for Middle Island
is roughly equal to the number of native species
recorded for the whole archipelago prior to the
commencement of the studies reported in this
publication.

Willis (1953) listed 132 species that he collected
on Middle Island in 1950 and later listed 4-7
species previously collected there by Brown (Willis
1959). This second list included eleven species not
included in Willis' own collections. Another eight
species were included in unpublished collections by
Maxwell and by Royce.

Three of the species collected by Brown and at
least two of those collected by Willis were not
found on Middle Island during the present study.
Four other Willis species may be represented
among the authors' collections by specimens which
have been differently determined. One species,
Spyridium spadiceum, has not been recorded since
Maxwell's collection of it.

According to present records, 73 of the species of
the archipelago are restricted to Middle Island.
Three more occur only on Middle and Goose
Islands, and one is restricted to Goose Island.
Seven new records for ·Go9se Island increase the
flora for that island to 6~-1·5pecies. Of the 86 new
records for Middle Island reported here, 4-5 are
also new records for the archipelago.

Only 6% of the Middle Island flora is introduced.
Thirteen alien plant species are established on the

. island; ten ()f. th~se species are new records for
.~ the island. A'~~"'fuf'-ther two species, Arctotheca

calendula and Lycopersicon lycopersicum, were
collected on Middle Island in 1975 but are
apparently not established.

One objective of the 1950 Australian Geographical
Society expedition was to ascertain whether any
undescribed taxa of plants existed in the
archipelago. Since then a Eucalyptus has been
described from North Twin Peaks Island (Brooker
1974-) and a Brachycome from Figure of Eight
Island (Davis 1955). Both have also been
discovered on the mainland. Two Eucalyptus
specimens and a monocot collected on Middle
Island in 1973, and a Eucalyptus specimen from
Woody Island (Goodsell et al. 1976) may belong to
undescribed speCies that are restricted to the
archipelago.

Collecting Anomalies
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Willis collected almost three times the number of
species on Middle Island that Brown did, yet failed
to locate eleven of Brown's species. Seven of
these eleven species have been collected on Middle
Island during the present study: Alyogyne
hakeifolla, Alyogyne huegelii, Gyrostemon sheathii,
Hibbertia cuneiformis, Scaevola aemula, Solanum
simile and Villaris parnassifolia. The four species
collected only by Brown are Anthocercis li ttorea,
Myoporum parvifolium, Nitraria billardieri and
Sueda australis.

Four reasons are suggested for these apparent
anomalies, of which each may apply to one or
more of the eleven Brown species not recollected
by Willis:

1. The species is rare or has a very localised
distribution.

2. The species was collected by Brown on Goose
Island rather than on Middle Island.

3. The species was dormant or inactive at the
time of Willis' visit.

4. The species had become extinct during the
intervening period.

Each of these hypotheses is discussed with
particular reference to the eleven species.

1. Rarity. The large number of species collected
by Willis is indicative of his thorough collecting
practices. However, because his visit to Middle
Island was limited to portions of four days (Willis
1953) he was likely to miss some areas with
localised or rare species. Hibbertia cuneiformis,
found in 1974 only within a stand of Melaleuca
lanceolata near Lake Hillier, is one such species.

2. Goose Island collections. While Flinders had
the 'Investigator' anchored in Goose Island Bay,
Brown not only visited Middle Island but also,
according to the entry in his diary for 15 January
1802, "landed on the smaller island... " Le. Goose
Island. He made no reference in his diary to
plants seen or collected on Goose Island, but
material in the British Museum indicates that he
made some of his collections there (Noble and
Whalley 1978). Nitraria billardieri is the one
species of all those collected by Brown which,

~. \

subsequently, has been collected oAlY"-fpon1' Goose
Island~(Willi~ 1953; T~ble 1 of ,.th~s paper).

t·. ~ ~ f ' ,I ~: ;. "l j r~ ..-* ,:·1 '(' --' ", r ", 1":J

3. Dormancy and inactivity. Collections made
from Middle Island at one time of the year are
unlikely to include all species of flowering plants,
because even at the most favourable time of the
year for flowering (October-November) at least a
few species will not be in flower. For example,
of the twelve species noted as being in flower on
Middle Island in May 1977, six were found by
Willis (in November 1950) only in a vegetative
condition. Nine of the twelve species were
collected by Brown in January 1802 and May 1803.
It seems reasonable to assume that Brown collected
only specimens of species which were in flower at
the time; thus it is likely that some of Brown's
species were not in flower at the time of Willis'
visit. Hibbertia cuneiformis may be one such
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species. Furthermore, the poor flowering of many
South-Western Province species in late summer-autumn
(Specht et al. 1979) may explain in part why
Brown's collection from Middle Island was not
larger.

An extreme form of inactivity occurs when the
entire above-ground portion of a plant is dead
while the plant persists as a dormant seed or
tuber. Six of Brown rs collections represent this
condition: Alyogyne hakeifolia, Alyogyne huegelii,
Scaevola aemula, Solanum simile, Gyrostemon
sheathii and Villarsia parnassifolia. All six were
recorded in quantity on Middle Island soon after
fire and during the period of the present studies,
but they became rare or absent as flowering plants
a few years later (see Figures it and 6, in Part V
of this publication).

In 1974, twenty months after the first severe fire
reported in Part I of this publication, five of the
six species (G. sheathE excepted) were very
abundant in the burnt area, though in more or less
exclusive populations. Three formed dense carpets
which were, in the case of the Alyogyne species,
up to two metres tall. Because the flowers and
inflorescences of all five species are amongst the
largest and most conspicuous of any on the island,
the species would be difficult to miss when
present.

Most of these species again appeared in abundance
following the 1977 fire (see Part I of this
publication), and in addition, Gyrostemon sheathii
was very common just below Flinders Peak and
inland from Cormorant Cove. This species was
first collected by the authors in 1978.

Willis, though he traversed the island and did a
very creditable job of collecting during his brief
visit there, found none of these six species. Since
his visit coincided with their flowering period, it is
unlikely that he would have missed them had they
been present. The obvious conclusion which can
be drawn is that the six species were not present
as adult flowering plants but only as viable seed in
the soil at the time of Willis' visit. Many weed
and early succession plant species have attracted
comment for the remarkable persistence of their
seeds (Salisbury 1942; Thurston 1960; Thompson
1978).

This line of reasoning provides indirect but
conclusive botanical evidence that Middle Island
suffered a fire no more than a few years prior to
the 1802 visit by Flinders and Brown, when Brown
collected the six species of vigorous-growing,
short-lived perennials mentioned above. Had there
been no fire within the few years preceding 1802,
it is unlikely that all six species would have
attracted his attention.

Several other species were observed to be
abundant after the 1972/73 fire but relatively
uncommon or even absent in the then unburnt
section of the island: Anthocercis genistoides,
Kennedia nigricans, Muehlenbeckia adpressa,
Rulingia corylifolia and Sida hookeriana. None of
these species was collected by Brown. Willis did
not collect the Rulingia or the Sida and found only
one bush of the Anthocercis. These species are
predominantly spring flowering (i.e. late winter to



early summer), a factor which may account for
their not being included in Brown's collection of
47 species. Furthermore, Kennedia nigricans is
probably the only one of these species which would
be as likely to attract attention as such species as
the two Alyogyne species.

Two additional species, Opercularia hispidula and
Rhadinothamnus euphemiae, were abundant after
the 1977 fire but restricted in distribution to
Flinders Peak and the associated granitic ridge.
Willis (1953) did not collect the Opercularia and
reported finding only one plant of the
Rhadinothamnus. Neither species was collected by
Brown.

4. Immigration, Establishment and Extinction.
Despite thorough searching, four of Brown's species
have not been recollected on Middle Island. Local
extinction is a possible fate of these species,
although a different explanation has already been
provided for the Nitraria. Similarly, of the new
records for the island some could be recent
immigrants; other new records are certainly due to
previous incomplete surveys of the island or to
dormancy of the species at the time of previous
surveys. A knowledge of habitat requirements of
each possible immigrant, of phenology of its growth
and flowering, and of the thoroughness and
perceptiveness of previous surveyors permits the
assessment of immigration potential. Consideration
of these factors leads to the conclusions that
Arctotheca I calendula, A. populifolia and Cakile
maritima are recent immigrants but that the
species of Alyogyne, Gyrostemon, Rulingia, Solanum
and Villarsia are not.

Probably the majority of new records that are
non-aliens are long-term residents that were missed
by other collectors. On the other hand, the
majority of aliens are probably immigrants that
have arrived or become established since 1950.
Weedy aliens have a greater capacity for
successful immigration and establishment, and
greater potential for extinction in the absence of
disturbance, than most of the native species.

Inferring extinction may be easier than determining
that immigration has occurred but again is
dependent upon a knowledge of the species'
biology. If a previously recorded species can no
longer be found, no matter how thorough the
search, and if it can be ascertained that the
species is not in a dormant state, then a
reasonable conclusion is that it is extinct.

Three of the 47 species collected by Brown in
1802, Anthocercis littorea, Myoporum parvifolium
and Sueda australis, have not been recol1ected,
despite extensive searching. An additional two
species col1ected by Willis in 1950, Clematis
pubescens and Pomaderris oraria, were not seen by
the present authors. These five species may now
be extinct on Middle Island.

It is not possible to accurately estimate species
turnover rates (cf. Diamond 1971) because of the
incompleteness of the early collections. However,
the data given, above do indicate a low rate of
extinction relative to values computed for much
smal1er insular floras near Perth by Abbott (1977).
This is consistent with predictions from the model
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of MacArthur and Wilson (1967), which postulates
an extinction rate that is inversely related to
island size and habitat diversity.

It is further suggested that the rate of natural
immigration of plant species to Middle Island would
be low because of the particular combination of
distance. and direction of Middle Island from the
mainland and the direction of the prevailing winds.
Some immigration from nearby Goose Island could
be anticipated, yet only one of the five species of
alien plants on Goose Island is also recorcied for
Middle Island. Of the other four species, one,
Anagallis arvensis, is among the most broadly
distributed weeds in the world.

Immigration has undoubtedly been enhanced by
human activities, particularly in recent times (e.g.,
the presence of the Lycopersicon and Arctotheca
calendula near the hut). However, it is probable
that subsequent establishment of many immigrants
has been restricted by the undisturbed nature of
the natural vegetation on Middle Island. In
contrast, the vegetation of Goose Island is highly
disturbed, largely as a result of the activity of
rabbits, which may have facilitated the establishme­
nt of alien species such as Anagalis arvensis there.
To date, only fifteen alien immigrant plant species
have been recorded for Middle Island, of which
two are not established, whereas Woody Island (188
ha), which has suffered frequent fires and grazing,
has thirty-five alien species in a flora of 170
species (Goodsell et al. 1976, Abbott and Black
1978). On Middle Island the alien plants are
largely restricted to beaches and adjacent to
granite outcrops.

SUMMARY AND CONCLUSIONS

The survey of the flora of Middle Island reported
here is the most comprehensive one yet undertaken
for any island of the Recherche Archipelago.
Collections were made during seven visits to the
island, which totalled sixty-three days over a
seven-year period.

Vascular plants recorded for Middle Island number
some 235 species, over half the known flora of the
whole archipelago. The next largest floras are
those of Woody Island (170 species) and Mondrain
Island (156 species) (Abbott and Black 1978). The
relative floristic richness of Middle Island is
certainly a reflection of its size and environmental
diversity as well as the thoroughness of the survey
work.

A number of new records are reported, including
some species that may be undescribed. However,
evolutionary aspects of the island's flora (ct.
Carlquist 1974) have not been examined. It is
possible that future study will reveal taxonomic
subtleties leading to an increase in the recorded
flora.

Middle Island has a long history of botanical
collecting)which begins with Robert Browns' visit
in 1802.· Information from early collectors,
together with recent observations on the flora,
permits a chronology of disturbance to be
established. It is suggested that much of the
island was burnt around 1800 AD, and that the fire
in 1972/73 was the first of any major consequence

::~~. :~
,~



since that time.

Five species of plants appear to have become
extinct on Middle Island since the time of the
early collections, and at least fifteen species have
immigrated to the island. Many of these
immigrations have been assisted, either directly or
indirectly, by humans. It is not possible to
attribute" a cause to the extinctions; rather, it is
suggested that they are a part of the process of
species turnover on an island having an equilibrium
flora (ct. MacArthur and Wilson 1967).

It has often been asserted that the flora of
Western Australia is fire-dependent, and that plant
species may become extinct in the absence of fire
(e.g. Gardner 1957). The results of this study
support a contrary view since the species of
Middle Island appear to have persisted without fire
for over 170 years. The current flora includes at
least seven early succession species that appear to
have remained as viable seeds in the soil for this
period.

This study of the flora of Middle Island highlights
the value of islands as biological laboratories. The
substantial volume of data accumulated during the
course of the study can provide a foundation for
further work. Effects of the recent fires on the
total flora deserve attention, as do more detailed
biogeographical and evolutionary aspects of the
flora. However, fu ture human-induced disturbance,
with the consequent establishment of other alien
species and their contribution to future extinctions,
could well preclude the possibility of continuing,
long-term biological studies in one of Western
Australia's most natural ecosystems. Management
decisions should be made with the knowledge of
the island's unique potential.
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PART ill

THE PLANT ASSOCIATIONS OF MIDDLE ISLAND

by Arthur S. Weston and Malcolm E. Trudgen

INTRODUCTION
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An essential prerequisite to the selection of
permanent plots designed to monitor changes in
vegetation over spans of several years or more is
a basic knowledge of the structural, floristic and
geographic parameters of the plant communities
involved. This was especially important in the
case of the Middle Island study because it was the
intent of the study to observe the course and rate
of fire succession in representative stands of the
vegetation severely burnt in the 1972/73 fire.

. l',i''jUf.J~ the communities had to be defined and their
distributions mapped. Determination of the
proportion of each association that escaped
destruction by the fire necessitated mapping of the
vegetation of the whole island.

The customary and most widely used approach to
classifying and mapping the vegetation of Western
Australia is to define formations on the basis of
height, density and life form of the plants in the
tallest stratum and to divide these formations into
associations of species (see Smith 1973; Beard
1973; Beard and Webb 1974). In this approach the
understorey is only occasionally mentioned and is
not utilized in defining the formation or
association unless the overstorey plants are so
scattered as to be considered emergents. Yet "'ffie­
height, density and species composition of this
understorey is important to the distribution and
abundance of the fauna and may continue as an
overstorey adjacent to the stand in which it is an
understorey (e.g. Melaleuca lanceolata on Middle
Island). Consequently, the classification of the
vegetation on Middle Island, though based on the
scheme proposed by Specht (1972, 1972) and used
by Smith (1972, 1973, 1975), considers the
understorey and relies more on the dominant
stratum (i.e. the one with the greatest biomass)
than o~ the tallest, though the two usually
coincide.

C\>
}

~

I

(" ec", ") ." '> (' J h j l'l v \ \ ( I '/ It) /,

This technique overcomes difficulties encountered
in classifying communities with scattered
emergents. Projective foliage cover, the
percentage of substrate covered by a vertical
projection of the foliage in the dominant stratum,
is used to indicate density. It gives a' more
accurate indication of biQ'Ilass aRE! importance
within the community than does crown cover
although it is more difficult to estimate.
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A summary
presented in

of the
Table I.

scheme used by Smith is

2The vegetation classification scheme devised by
Muir (1977) for desribing fauna habitats gives
more weight to the understorey than Specht's,
Smith's or Beard's schemes but was not developed
by the time this Middle Island vegetation Ijwas
done. St.I<Vfl ,J



A second point of departure concerns the
assignment of stands to structural categories. As
a species association frequently has stands that
vary in height and density and because other
stands do not fall neatly within a particular
structural formation, the classification and mapping
(Figure 1) is of dominant species more than of
structural forms.

The classification and description are based upon
ground transects and many observations of mature,
unburnt . stands during five visits to the island.
These led to successive refinements of the map
and descriptions of associations prepared during
and following the first visit, in 1973. For the
eastern part of the island this map, plotted on
1971 aerial photographs, reconstructs the pre-1973
burn vegetation, and for the western section, the
vegetation as it existed until the 1977 burn.
However, because the aerial photographs, at
1:40 000, were far less than the optimum scale for
a map prepared at 1:10 000 (see Kuchler 1967, p.
89) and due to difficulties inherent in identifying
some postfire remnants of vegetation, small errors
may exist on the map. With few if any exceptions
the associations described and the communities
mapped can be considered to be climaxes.

Although some very small communties and narrow
bands of communities have been mapped it has not
been possible to delimit smaller, narrower or less
sharply defined communities ono.. a map of this
scale. The Eucalyptus ptngulosa/Melaleuca
globifera stand between the western quartzite
heath and the south coast is an example of all
three of these conditions.

The bracketed symbols on the map do not refer to
the communities in which they are drawn but to
neighboring, small communi ties indicated by a line
drawn from the bracket.

PLANT ASSOCIATIONS

'I-

The following list of associations is arranged
alphabetically relative to the two-digit abbreviations
given in Table 2 and employed in Figure I, the
vegetation map of Middle Island.

Consisting as they do of only one or two gnarled
trees 2 m to 3 m tall, mature Albizia stands on
the island are too small to assign to density
classes and are in a height range that overlaps
adjacent height classes. Albizia communities are
rare and scattered and are limited to the lower
slopes of granitic monadnocks and outcrops,
particularly the north sides of Flinders Peak and
the southwest central block, Willis Ridge. The
only community mapped, at the base of the
northeast central granitic outcrop, has one large
mature tree, broadly spreading and partially killed
by the 1972/73 fire. The understorey species,
Pimelea argentea and Acacia spp., with young
plants of both Albizia and Haloragodendron
racemosum, have colonized· the surrounding flat.

Albizia lophantha Community

Acacia rostellifera Open scrub
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The stands of A. ·rostellifera form one of the
major associations on the island despite the fact
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that few are shown on the map. Most of the
stands are small patches in the Eucalyptus open
forest, especially of E. angulosa, and in narrow
belts along the dunes. Often A. rostellifera
grades into mixed sand heath and elsewhere shares
dominance with Pimelea clavata as open heath.
The understorey of A. rostellifera open scrub is
Poa porphyroclados~ Carpobrotus virescens,____
Trachymene pilosa and Cheilanthes ~u~
varying proportions. In many p-opulations,
particularly the largest one near the north coast,
up to 50% of the Acacias were dead even before
the 1977 fire reduced the communi ties to ash.
There is no indication that the pre-1977 fire
deaths were caused by burning. A large proportion
of the Pimeleas in the north coast community was
also dead, also from non-fire causes. Another
community, on the west side of Willis Ridge and
designated A?R, may be an open scrub of A.
nitidula rather than of A•. rostellifera. A positive
determination is awaiting regeneration following
the 1977 burn. Other species of Acacia are
important components and even codominants of
communities on Middle Island, but these
communities are either too small or ill-defined to
warrant description here.
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Calocephalus brownii Low shrubland ~,,\; 'I-,

These communities are confined to coastal areas,
where they are in some places a component of
mixed sand heath. The largest populations are on
the migmatite at the tips of the two limestone
points, where the understorey is made up of low
succulents, mostly chenopodiaceous and aizoaceous,
and Frankenia tetrapetala.

Callitris preissii Low closed forest f)jlJ f...

C. preissii is common on Flinders Peal) but only at
the south end of the Flinders Peak ridge is there
a stand large and prominent enough to be mapped.
The Calli tris trees were over 6 m tall before the
1977 fire and very dense. Small trees or tall
shrubs of Hakea suaveolens are common associates.

"t

Eucalyptus angulosa
forest/Open scrub

Open forest/Low opej I;o! j x

•

On the mainland E. angulosa is a mallee to 4.5
metres tall (Chippendale 1973; Blakely 1965). On
Middle Island it occurs as a mallee as low as 4 m
only on some sand dunes along the north coast and
as small enclaves within or at the edge of other
communities. Elsewhere it is a tree, sometimes
mallee-like, usually 6-8 m high, but sometimes
exceeding 15 m. The lowest branching begins as
much as a metre or more above the base. In most
stands E. angulosa is the sole dominant, but in
some communities it shares dominance with
Melaleuca globifera and occasionally overlaps
slightly with E. platypus var. heterophylla.
Melaleuca lanceolata 3 m to 4 m tall is a common
understorey, and combinations of Poa tussocks,
Trachmene pilosa, Carpobrotus vlrescens and
Cheilanthes t~i~briar<e=-up -Hie heroaceous--··--­
layer, though this layer is largely absent in the
densest forests, where there are thick layers of
Ii tter. The E. angulosa forest was a major
community on sand and near the migmatite before
the hot 1972/73 and 1977 fires killed almost all of
it.
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Eucalyptus cornuta Open forest/? Closed forest ~" \t
J

"
The few small stands of E.
mixed with E. conferruminata
intermediate - between E.
conferruminata in fruit
characters.

cornuta were often
and trees that are
cornuta and E.
and inflorescence

,.-
"

The populations ranged in height from 8 m to over
14 m and many of the trees were over 13 m high
with unbranched boles more than 8 m high. The
litter beneath the trees was often several
d.ecimetres deep. The understorey of Lepidosperma
gladiatum, Bossiaea dentata, Leucopogon
interruptus, Acacia myrtifolia, Agonis marginata
and the only flowering Kennedia nigricans found on
the island in 1973 was the most diverse forest
understorey of any on the island. Until they were
all destroyed by the 1977 fire, E. cornuta
communities were restricted to soils at the bases
of the south central migmatite, the western ridge
and Flinders Peak.

Eucalyptus conferruminata Low open forest G))! 'f

Open \. \~ t,i,

-'

Where in mixed stands with E. cornuta, E.
conferruminata was often a tall, broadly branched
tree, but in the extensive, monospecific stand, now
totally burnt .PIo>t" by the 1977 fire, it formed a
4 m to 5 ~ tall dense stand of poles a few
centimetres in dia~eter, narrowly branching only
near the top. Towards the centre of the·
community there was no understorey, only' a deep
Iitter of dead twigs and branches. Elsewhere the
litter was mixed with an almost impenetrable mixed'
thicket of Leucopogon sp. and Acacia nigricans.

Eucalyptus platypus var. heterophylla
forest/Low open forest/Open scrub)'.

Because E. platypus communities have a similar
appearance and composi tion to E. angulosa
communities they can easily be confused with
them, particularly on the 1:40 000 scale aerial
photographs. However, E. platYIJus communities
occur mainly on travertine or Imestone, from
which E. angulosa is absent except on sand at the
edge of the E. platypus stands or as an occasional
understorey plant within certain stands of E.
platypus. The E. platypus forest is one of the
major associations on the island, especially in the
area of the 1972/73 burn. The stands are of trees
commonly 6 m to 10m high, with mallee-like
branching sometimes to the base, but one stand at
the edge of the 1972/73 burn is 15 m tall.

V
Granitic-rock ;egetation: bare or with lichens, \,

low scattered shrubs, small shrub 0U
herbaceous vegetation, seasonal,. .P.90ls or small
shrub and heath communities~~se but all
too small to map individuall))(.

Most of the minute, ephemeral plants of the island
are in the moss and mat swards and seasonal pools
on the migmati te outcrops. 'Species of Centrolepis,
Chara (or Nitella), lsolepis, mrj9p~!lym,..,.

Glossostigma, Tnglochm and orchids not prevIously
recorded from the archipelago were collected from
these communities. The dominants of the moss and
herbaceous plant communities are no more than a
few centimetres tall and include a cushion form of

~ .. I(i

....
.... 'J-

x
No

'/-)­
!-

j.

.,.,

A

'1



'J.

,A

'"g"iJ

Juncus bufonius, Centrolepis spp., Isolepis sPP')( and
Apium eros,kaJ;l,lm.. t\ \1\ \II V IJ In •_ 0 .:.--;....,.

Gastrolobium bilobum - Acacia spp. Open heath

r
Mixed Granitic -~ock

-"/ heath/Low shrubland)

x 'f."
A

A shrub community that is dominated by
Gastrolobium bilobum and two species of Acacia,
A. ni tidula and A. cyclops, occupies rocky, possibly
ironstone ground- southwest of and below Flinders

P~ J
C;:;h~h"' ~"Phebalium rude is common in the commur:itY,hHakea
suaveolens is present as a 4 m to 6 411 tall
emergent in the northern and eastern part of the
community W gives way to Allocasuarina as an
emergent in the south. Over 90% of this
community was a casualty of the 1977 fire.

r
Heath (Closed heath/Openr ~?\Ic:_.f
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The commonest heath community on the granitic
monadnocks is dominated by Astartea fascicularis
that varies in height from 0.5 m to 3 m and
frequently has a projective foliage cover of more
than 70%. It frequently forms pure stands with no
understorey, especially on Willis Ridge. On the
northeast point it is largely replaced by severely
wind-pruned, low, dense communities of Leucopogon
revolutus, Eutaxia obovata, Dodonaea oblongifolia,
Calytrix tetragona, Hakea clavata and other
species. The heaths on Flinders Peak and on the
western ridge are more heterogeneous, with,
communi ties of Astartea, a few of Leucopogon spp.
mixed with Dillwynia pungens, impenetrable thickets
of Hakea suaveolens, the common Kunzea baxteri"
almost solitary individuals of Anthocercis viscosa
and the abundant Melaleuca globifera and Agonis
marginata. It is impossible to characterise a
typical granitic heath; there is none. The above
species and communities are variously intermingled C\ v;d 'I-

combined with each other and with numerous other
shrubs such as Allocasuarina trichodon, Callitris
preissii, Acacia myrtifolia and A. nitidula.

Mixed Limestone Heath (Closed heath/Open heath) \';t' \J 1-

]J:l€ Limestone heath covers much of the two
limestone points and is more uniform and
continuous than the granitic heath. It grades into
the Melaleuca pentagona open scrub though is
generally lower, between 0.5 m and 2 m high. The
dominants are several; they vary in proportion and
include Melaleuca pentagona, Melaleuca brevifolia,
Melaleuca Ianceolata, Acacia anceps var.
angustifolia, and Spyridium spp. Phebalium rude is
a common component of a lower stratum. Much of
this climax association disappeared in the 1972/73
fire.

Quartzi te Heath (Open heath) f,>? \,,'

~

,.
The quartzite heath, where best developed, has an
overstorey of shrubs between 1 m and 2 m tall,
with dominance shared among Melaleuca globifera,
Agonis marginata, Calothamnus quadrifidus and a
shrubby form of Eucalyptus conferruminata. The
proportions of these species, and of the locally
common Allocasuarina ?trichodon, vary widely
within the heath communities, but overall, M.
globifera accounts for about 50% of the cover. C.
quadrifidus is not only a codominant in the
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overstorey but is also a common understorey
component, a status shared with Phebalium rude,
Dillwynia pungens and Hibbertia pungens. Except
for scattered plants of Stylidium glandulosum and
Waitzia citrina, there is no herbaceous layer and
little litter. The substrate for quartzite heath is
a soil-free layer of highly reflective, angular
stones too large to be called gravel. The
association is restricted to three or four pockets
of such substrates near the south coast, south of
Flinders Peak. Most stands of quartzite heath
were consumed in the 1977 holocaust.

Sand-dune Heath (Open heath/Closed heath) ~d 1-.

Sand-dune heath is usually limited to a narrow belt
on the foredunes, mixed and var~le in species
composition, height and density but generally under
I m high and with a projective foliage cover of
30% to 70%. The dominants include Acacia
rostellifera, Scaevola crassifolia, Pimelea
ferruginea, Westringia dampieri, Olearia axillaris
and Spyridium globulosum, with Poa porphyroclados
and Stipa flavescens commonly beneath. Where
Melaleuca lanceolata stands, usually mixed and 2 m
high, are growing on the seaward side of the
foredunes they are designated sand-dune heath.
There are a couple of stands of sand-dune heath
too small to map associated with blow-outs near
the south coast that are designated "S" on the
map. Another type of sand-dune heath is
represented by a community near the southern tip
of the southeast point. It is under I m high and
has a projective foliage cover of 70% to 90%.
The dominant shrubs, Westringia dampieri, Pimelea
ferruginea, Phebalium rude, Olearia axillaris and'
Myoporum insulare, are interspersed with Frankenia
tetrapetala and Threlkeldia diffusa and other
succulents, which contribute much of the high
cover value to this community. Isolepis nodosa~ is
common in the community and, with the low
succulents, extends down into the Calocephalus
brownii low shrubland.

~ C I
Limestone -)lliff 1atena B.,10

j...

'f.

'f. J. j..

The vegetation of the limestone cliffs, more than
of most other sites, is a series of inter-related,
over-lapping pieces of a mosaic. It is mostly open
heath, low shrubland tussock grassland and
Lepidosperma gladiatum. Limestone ledges, caves
and seepages produce micro-associations that are
rare or absent elsewhere on the island. Lt is
interesting that the low species of the (pink ~ake (L",,;< t

shore - Frankenia tetrapetala, Samolus repens and
Isotoma scapigera - also occur here. .Alyxia
buxifolia, a white-flowered form of Lobelia alata
var. alata and Pomaderris oraria were found only
on these cliffs. It was within this community that
Willis (1953) collected two indigenous Middle Island
species that were then new records for Western
Australia, Pomaderris oraria and Haloragis
acutangula. A conspicuous and common shrub near
the base of the cliffs is Atriplex cinerea. '\

a.. ,\i.
Leucopogon revolutus Closed' heath/Open heath V'"

Leucopogon revolutus heath is commonly associated
with the granitic monadnocks and outcrops, is on
gravel adjoining them and is on sand overlaying the
rock. The largest community of it, an almost
monospecific stand, is at the southern edge of the
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north-central granitic outcrop. The projective
foliage cover of this dense stand was estimated to
be close to 90%. The stand has no understorey.

1... 5
Pink-J:ake-)Strand Vegetation (>01 J f-~)()IO. ;i..

This narrow belt is only marginally mappable and is
itself made up of narrower, concentric though
interrupted belts. ,An idealised transect ,running
inland from the lake's edge would pass through
stands of Samolus repens and MiP9rpr.Lavw~ s-, rr J :- J, U2l.Q, ~Jg,(
Isotoma scapigera, Frankenia tetrapetala, Juncus
kraussii, Gahnia trifida and Pultenaea obcordata.
The idealised transect would be a composite of
transects run perpendicularly from various points
around the lake's margin.

~~~ ;-) ,/
" .-<

Most of the Melaleuca globifera low open forest is
in the northeast quadrant of the island, where it
attains heights of more than 10 m. More
commonly it is between If m and 6 m tall and is
usually found in the neighbourhood of migmatite
and on inner dunes. Where it comes close to the
sea further west along the north coast it is a
windswept, low closed f/orest or closed scrub only
2 m tall. On Willis Ridge it is associated with
Eucalyptus angulosa in a forest that has practically
no understorey, and on Flinders Peak M. globifera
communi ties range from under I m to over If m in
height with 50% - 90% projective foliage cover,.'
The densest communities are monospecific, with
thick litter layers and no understorey, but even
the more open stands, with shared dominance, have
little low undergrowth.

Melaleuca globifera Low open forest

Melaleuca lanceolata Low open forest

I1nlJ
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Melaleuca lanceolata is the most widespread tree
or large shrub on the island. Not only is it the
dominant in extensive stands, it is also a common
tall understorey in the Eucalyptus angulosa and E.
platypus communities and a major component of
some of the limestone heath and the sand dune
heath. The stands of M. lanceolata low open
forest are similar to the contiguous populations of
M. lanceolata understorey in the Eucalyptus forests
except that the Eucalyptus overstorey is absent.

po. "D:le understorey is usually almost absent, and the
majority of M. lanceolata forest was missed by
both the 1972773 and 1977 fires.

;( j.

Previously a major community on the eastern half
of the island, the Melaleuca enta ona community
was destroyed by the 1972 73 fire. It was
probably closed scrub to open scrub with a common
height of about 2 m and the dominant vegetation
on sand over limestone on the high plateau
bordering the cliffs on the south coast. Scrubs of
Eucalyptus angulosa were scattered within the
community. In November 1973 most of the ground
within the community was still bare or with only
small seedlings and some regeneration from
rootstocks or stem bases. M. pentagona continues
south down the southeast point at a height of
0.5 m to 1.5 m but is here considered to be a
member of mixed limestone low shrubland.

Melaleuca pentagona Scrub

Pimelea clavata Open heath
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Where Pimelea clavata is not an understorey of
Acacia rostellifera and Melaleuca globifera it
forms pure stands at the edges of these
communities and bordering Leucopogon revolutus.
Like the Acacia rostellifera, much of it is dead
for an unexplained reason, and other populations of
it were burnt in the 1972/73 and 1977 fires.

Sand V (j') ef '"+; 0 VI l~dJ I', '/...

Most of the sand commu nities shown on the
vegetation map are sparsely vegetated or barren
beaches plus their bordering dunes where these are
too narrow to be shown sep1rately. The dunes are )(
dotted with sand-dune heath, the beaches with
Euphorbia paralias, Cakile maritima, Spinifex
hirsutus, Sporobolus virginicus, Arctotheca
populifolia and Senecio lautus. The category also
includes two sets of inland dunes, blow-outs, that
bear dune heath on their margins.

S
Seasonal ,wamps ~Ol) 1-. ~

o l'Y)O n~'

The seasonal swamps are aRe ai" the few mature
associations eliminated from the island by the
1972/73 fire. The communi ties embraced by the
swamps before that fire are unknown, and certainly
some of the species that are most abundant in the
swamps now were not evident before the fire.
These latter include Rulingia cygnorum, Dichondra
repens and Sida hookerana. Villarsia parnassifolia,.
now comm0'k was not found by Willis (1953).

(More characteristic swamp species present are
,,,~ ... Baumea juncea, Isolepis nodosa and Isolepis

, ,:,) marginata.
~)

.I. DISTRIBUTION

Eucalyptus and Melaleuca forests characterize the
central lowlands and the broad, shallow north-south
oriented trough of the island, the northern slope of
the limestone and the skirts of the granitic
monadnocks, and the otherwise unbroken spread of
the forests in the central lowlands is interrupted
only by several discrete, mostly small, stands of
Acacia rostellifera, by small migmati te outcrops in
the proximity of the pink lake and by the pink
lake itself. Four species of EucalyptusrE.
angulosa, E. platypus var. heterophylla; E.
conferruminata and E. cornuta, - and two of
Melaleuca~. lanceolata and M. globifer~ in some
instances ' and combinations share dominance but
more commonly are single dominants of mutually
exclusive, clearly delineated stands.

The distribution of forest associations on Middle
Island appears to be closely correlated with soil
patterns and the underlying parent material, an
appearance that is supported by field observations
and published information on the rock/soil types
associated with some species (Chippendale 1973).
Although investigations sufficiently detailed to
determine the nature and degree of correlation are
lacking, some generalizations can be made. In
particular, E. platypus stands are mainly limited to
the lower, soil-covered limestone slopes and E.
angulosa stands to lower-lying sandy soil north of
the limestone and between the main granitic
ridges, distributions that reflect the edaphic
preferences of the two dominants on the mainland
(Chippendale ibid.). E. platypus and E. angulosa,
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single dominants in most of their stands, occur
together only in narrow ecotones, primarily where
the lowland sand overlaps the lower margin of the
limestone.

The Eucalyptus conferruminata forest was of two
distinct types, the more common one being a dense
stand of relatively short, straight, narrow-stemmed
trees with a moderately dense Acacia understorey
on what appears to be a sandy-loam soil over-lying
quartzitic!granitic rock in a broad, shallow
depression between two granitic ridges. E. cornuta
shared dominance in the less common but more
impressive E. conferruminata!E. cornuta forest on
the damp loamy soils and deep humus at the base
of the granitic ridges and near the old wells. The
differences between the E. conferruminata
associations and the other Eucalyptus communities
are not solely edaphict.~ruDlaY·er-u~er the
former is well-developed, often dense/:. l:he latter
have only low herb layers mainly. Their recent
histories are also different; the stands of both E.
conferruminata associations were almost totally
consumed by the 1977 fire, which little-affected
the several E. angulosa and E. platypus
communities that survived the 1972/73 fire.

Melaleuca lanceolata, occurring as it does as a
forest dominant, as a tall understorey of E.
platypus forest and as a dominant or co-dominant
in dense scrub communities on the south coast
limestone, has a more widespread and complex.
distribution than have any of the eucalypts. There'
is no apparent correlation between the distribution
of this species and of the soil ~n .,.parent material
on which it is found. 11 M ~ , era forests and'
shrublands seem to be fairly closely restricted to
soil-filled channels and pockets on the migmati te
and shallow, rocky, sometimes sandy soil near the
base of migmatite outcrops and on quartzitic and
other metamorphic parent material. Not so
complex and diverse as the communities of which
M. lanceolata is a member, the M. globifera
communities do, however, vary more and cover a
wider range of soils than any of the Eucalyptus
associa tions.

More complex floristically, more variable and more
difficult to define are the heath and shrub
communities. These communities can, however, be
grouped into six or more sets on the basis of their
species compositions and edaphic!parent material
substrates. These are the granite associations, the
quartzite heaths and shrublands, the limestone
heath and cliff catena, the Gastrolobium!Acacia
open heath on red-brown, lateritic, possibly
quartzitic gravel, the heath on the stabilized dunes
and the taller shrub communities near the pink
lake, though these last may be only a seral stage.
There is also an association of low, succulent,
chenopodiaceous plants on and just below granite
surfaces above the ocean splash level, which might
be considered heath or scrub and might be
considered as separate from the granite group.
Some of the chenopods are more appropriately
considered herbaceous where they occur, with
Samolus repens, as a mat adjacent to the pink
lake. Three types of sedge heath or herbland are
represented by stands near the pink lake and in a
seasonal swamp in the northeastern corner of the
island•
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DISCUSSION

Until the fires of recent years, the islands off the
southwest coast presented an excellent, but
underexploited, opportunity to study vegetational
characteristics of forests similar to what may have
existed on the mainland prior to colonization by
Europeans. There was no better island in the
Recherche Archipelago for such an endeavour than
Middle Island, the largest in the group and one of
the few with no introduced animals and few alien
plants. The absence of any remains of post-fire
species (e.g. Alyogyne hakeifolia) prior to the
1972/73 burn, the paucity or absence of charred
wood except near the summit of Flinders Peak)
near old campsites and, rarely, below the deep
accumulation of litter in Melaleuca lanceolata
forest, all lend support to the hypothesis that the
island had not had a major fire since before
Robert Brown coJlected there almost two centuries
ago and that the stiJl unburnt vegetation was in a
climax state. This is further indicated by the
demographic studies of Melaleuca lanceolata forest
by Hopkins and Trudgen reported upon elsewhere in
this volume.

Thus far the synecological investigations of Middle
Island communi ties have concentrated upon the
forests, the associations most readily defined.
Several conclusions about the indigenous forests
that can be drawn from the Hopkins and Trudgen
demographic studies <£e. cit.) and from observations.
of community composition and structure, conflict
with observations and conclusions about comparable
mainland communities. The foJlowing three
conclusions relate to the M. lanceolata associations'
and the Eucalyptus forests with sparse understoreys.
Firstly, the Hopkins and Trudgen studies indicate
that the low open forests of M. lanceolata are
stands of climax vegetation and not a seral stage
in the successional development of eucalypt forest,
as postulated by Beard. (1973) for mainland
situations. Secondly, climax forests of E.. platypus
and E. angulosa on the island typically have an
herbaceous, not a, shrubby, understorey" often
composed mainly of Poa porphyroclados. No
comparable community has been found on the
mainland by either of the authors, and it is
suggested that grazing by livestock and rabbits
plus frequent fires with subsequent invasion by
alien grass,es and other weeds have prevented the'
persistence and regeneration of Poa tuss'3ck
grasslands under eucalypt forest in the southwest .

It is obvious on Middle Island that fire, far fro~
being important in the maintenance of an open r
understorey, has quite the opposite effect. Earl:J''
as yet tentative, conclusions are that many years,
probably decades, without another fire wiJl be

3 The Middle Island tussock grass understorey
communities, possibly totaJly destroyed by the 1977
fire, plus a few similar, smaller communities on
some other islands of the Recherche, are probably
the last remaining Eucalyptus grassy open forests
(see "grassy woodland", Specht, 1970, pp 55, 56) in
southwestern Australia. The claim made before
the Middle Island fires that a stand of tuart forest
near Busselton was "the only savanna forest in the
state" (Gardner 1973, p 91) was inaccurate or
misleading on two counts even if revised to include
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"
only the southwest. First, natural grassy forests '\
did exist on Middle Island at that time, and,
second, the grasses of the tuart forest are aliens.
Should the tuart forest be accepted as a "savanna"
so too must be Kings Park and other Metropolitan \',
woodlands with predominantly veldt grass .
understories. ~

necessary for the reestablishment of Eucalyptus
forest with Poa porphyroclados understorey. Where
the Eucalyptus7Poa communities regenerate is a
function of where the communities existed prior to
the fires, of the availability of propagules and of
various edaphic factors, soil moisture, texture,
depth and slope and the nature of the parent
material.
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Table 1. Structural Plant Formations

Life-form and height of

tallest stratum

~ .~

Projective foliage cover

of tallest stratum, as % '. Description

\-- 1J (t' _,~.;,;,
\ ~ i \

t ."();; ..))
( v\

Trees 70-100 High

over 30 m 30-70 High open forest

10-30 High woodland

under 10 High open woodland

Trees 70-100 Closed forest

10-30 m 30-70 Open forest

10-30 Woodland

under 10 Open woodland

Trees 70-100 Low closed forest

under 10 m 30-70 Low open forest ""
10-30 Low woodland

under 10 Low open woodland

Shrubs 70-100 Closed scrub

over to 2 m 30-70 Open scrub

10-30 High shrubland

under 10 High open shrubland

Shrubs 70-100 Closed heath

up to 2 m 30-70 Open heath

10-30 Low shrubland

under 10 Low open shrubland

Herbs 70-100 Closed herbland

Closed grassland

Closed sedgeland

30-70 Herbland

Grassland

Sedgeland

10-30 Open herbland

Open grassland

Open sedgeland

. -,
I f,-



•

Tabie 2. Index to Plant Associations

L

·1
~..

,.

f'

AL Albizia lophantha ''"i=> "" "" v ,,: "- )'

----- 0
AR Acacia rostellifera ~pen scrub

CB C~lo;;-eph~i~~-~.r.Q.~!lji low shrubland

CP ~~i~~;~issiiIw closed forest 0L . 0 l.-

EA ~~<:~ll!S~~&u!~~a -or'en forest~w open forest/ppen scrub

EC Eucalyptus ~.ornu~ e.pen fore.st/?elosed forest
L 0 ,,\:1:£ l:.r:_~-U1-,-Yla'~

EL El:'calyptus mMdllliti t w open forest 0 L 0
EP Eucalyptus platvDU$ ,var. hete.to.Ph-yila wen foresttJow open forest/~en scrub

<or~(L;'h-:>'i;
G Granitic'a&&eciations: bare or with lichens, low scattered shrubs, herbaceous

. J. ~"~-ii'I~ vegetation, seasonal pools or small shrub or heath communities, often dense but
",.

\ small to map individually 0
GA GasllolQb.ium bilobJ.lm-~ spp. ~pen heath

('r<.. ..".\;'-rb7r ~")"'jJl 0 '-
HG Mixed gr;aAite~~ath (jtTosed' heath/ppen heath/)ow shrubland)

• L., H /f c.. C . 0
HL Mixed limestone l'leath (~Iosed heath/ppen heath)

HQ Quartzite ~'iath (;pen heath) C.
HS Sand-dune Jeath (Open heath/szlosed heath)

C
LC Limestone-cliff ,atena

L 0
LR Leucopogo~ revol~tus .¢'Iosed heath/91pen heath

LS Pink-Iake.strand yegetation ~...
MG Melaleuca globifera I~ open forest

ML Melaleuca lanceolata low open forest

MP Melaleuca pentagona Scrub
() ",

PC Pimelea c1avata "pen heath

S Sand l1e")e-f:;;. ~~} eO

SS Seasonal fwamps

all too
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Goose Island .

.The recollections of T.e. Andrews, resident on the islar111

numerous on Middle Island, in parts thickly covered with

~~~.

·~, ..""".

}\.

f'

"

falin.{ .bot h,and

The island was

flora

account but it wah
)

\
\

Flinders (1814, p BII)

c;k' ·'C'
of,,'the

f~ ; (

1959) are the next
l

:,'.'\

t.okn6wl~dge

r ' ,.0'
r.....- .,-+~, i C... ~,·( T

THE. VERTEBRATE FAU~IA

( J,.rl'Andrews

coils id~f,ably..""

IV

added.

A.ustralian Museum (.see Whittell 1938).. , , , .

in 1890

the Austra:i.ianGe6,graphicalsociety expedition in

November 1950,(S~iv~nty 1952, 1953, Glauert 1954).

subsequently visited by D.L. Serventy in June 1948 and

A:l~h()U9h,thev£sit:6ft'heA'G.S. lasted only two days, it

not until 1994..that the first systematic observations we) "

made by J. T.· Tunney, who was collecting for the Western

and Cape Barre.n Geese .(C.,reop"is novaehollandiae) on nea, I,y

and noted the' presence of Little penguins (Eudyptula mir,,,,)

brush wood· and small trees,though none were caught."

recounted " ....A. s!Jiiill species of kangaroo seemed to be

INTRODUCTION

has included anumbei of.visits by early explorers and

botanical collec:.torl?,'aswell as sealers, .survivors of

early, records of the fauna are few.

shipwrecks arid's<llt· miners (see Part I of tli"is publicatJ",,)

By A. TINGAY AND S·R· IINGAY

Although the loqgand C:blollrful history of Middle Island

._,' "'_. ,~,



oneamphibianand.six 6therreptiles to the list (Glauert 1954)
•

OF SPECIES

,

i7i11C' .... _

,

eX.

f,.

That

~~~c:

IS.landwithiri the

Spotted-Thighed,prog;r;.
, ,- --,,:' .>. ':.: -<,:.' ,." '.:

a distribution.alo~g .the south

Aprelimiparyevaluation of the effect of the

AMPHIBIA

in 1950.was Of'theskihlc,ctenotus labillardieri.

expedition failed to locate this species again but added

InCIdEmtal col.lectif!~rhas Occurred since then and. various

;P 'f' f., ,'0. ,'.~. ,\,-,.
''-''. I. )" t... ~

a·result.

An annotated list' of all vertebrate species recorded from

2.

the visit of.the Australian Geographical Society (A.G.S.)

The onlyherpetelogical record from Middle Island prior to

AMPHIBIA AND REPTILES

'HYLIDAE

Middle Island is given, below.

thirty-one bird and two .mammal species were located.

of theWesterriAustralian Department of Fisheries and

Wildlife.

from.S to 16 N6vem1:":~.r1976made in..-=nj.un.cticm with officers

1972/73 fire on the population of the 'I'ammar Wallaby

(Mac;ropus eugenii) was also undertaken; the results of that

sfuCiy are·reporfedinpart.VIl: of this publication.

During the surveY,<>ne amphibia.n, eleven reptile,

'I'he.present survey 'occurred during an eleven day visit

.speciIllens are.c16dged in the Western Australian Museum as

'".



AGAMIDAE

REPTILIA

Certainly the most conspicuous reptile on Middle Island,

~,;.,

"--,

'-.'

.-.-

,:_--,--,'

",

,..;.... ;;:,-.

TheA.G.S. eXpedition

",'

marm'ora.t us (Fitzinger) Marbled Gecko

'~""''''<": .:,~:''''->,~...~,;'';;'~''~.4" ..

.~

: ..'
(1954) 'fr6m_speCim'Ems ':collected on Mondrain Island and

, '-. "., '. ".

predating.OrnateDragonson Flinders Peak.

where i.t.shelteredunaerexfoliating rocks.

A Brown Goshawk, Accipiter fasciatus, was observed

depres~ic:>ns.on.,~#pqli~d granite.

granite particularly on Flinders Peak.

During 'the pI:"esent survey it was common under exfoliating

plant ecology studies were initiated in 1973 (WAM 45597).

but was subsequently collected by A. Weston when the

Isl.and and .the

presEilit:;,iQ&1:hBii)fburi'dlt>in shallow pools in
' .. - .' .. '.-:':..:.; ,'-,-._._,,,;.,.'., , ,."._ _ .. .' ,.' ."..' ,,-'--

\v.

the present survey.

First noted byH. Bakker in 1974 (WAM 47659?,.. this

species was common under exfoliating granite during

the Ornate Dragohwas~ery common on granite outcrops

-There' is et,"des<::rIptioIl'oflhe insular form in Glauert
';' ' '. . '. .' ,'. ",,', '.".' ' .. ,

Ctenophorus ornatus(Gray) O,rnate Dragon

Phyl tirusmilli£ (Bory) .Thick-Tailed· Gecko
., --. I' ... ; ','. -- .

This species was not located by the A.G.S. expedition

Phy11 o'da at yi uS

GEKKONIDAE

"".'



.,..

.."',

It appeared

A.G.S.

Island was

, "" ~""~ i~

":',

identity

(wAndrews 1959)

-,"'J"

It was not recorded

its

during- the

and

during-the present survey.

island.the

(Mertens)

common. throughout

rosenbergi

J;P. Wh~p~iiI\1~M.(WAMR8684).
" ,', "" ,.. ' " '''. "

A.G.S.expeditAo~ or by subsequent visitors.

to be

This species was first collected on Middle Island by

'4.

It was not located during the present survey.

.; -~'

remained '. unknown,.

again sighted by Willis

eXPedition but-was not.ca\lght

It was

The presence of a large 90annllOn Middle

first noted in 189bbyT~c;.Andrews

this Cd:Cresponds'with'individuals on Middle Island.

It wasor~g-inallYlocatedby.the A. G. S. expedition

(WAM. 1963}65).

The present. a,u:thors caught and examined two individuals,

.one .in mixed limestone heath and one in MBlaleuca globifera

scrub, and others were sighted elsewhere.

CtenotuslabillardJ.eri {Dumeril and Bibron )

SCINCIDAE

Var-anus

VARANIDAE
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Ellis

~ 'I': '6

.'_ •.";;:':.C" '/, . (.

V' t_:)(·~,~,,j~/~;:o

[»~

Crowned Snake

~'~

two Morethia obscura were caught

northern beaches of the island.

-~.~.~<.j;~ '~'"

£or~a,j;·i'<m'..

,:,';,;.

Bobtail

cpll/?qted by M.
".:' ...."., "'.'"

Eucai y.ptus an'gulosa

It .was recorded by' the A•.G.S. expedition on Middle,

Recorded by the A.G•.S. expedition from Mondrain, Round

and Christmas Islarlds, the. Crowned Snake is also common

Mondrain. North.TWin, Peaks and Salisbury ISlands.

In the present survey,

Two individuals of. this species were found in

under driftwood on the

by Bakker (WAM47725).. During the present survey,

on Middle Islcmd',,:,The species was originally collected

there by M.C. Ellis in 1973(WAM 41915) and sUbsequently

part.icularly on Flinders Peak and one was sighted in a

this species (a. Ab~epharuslineo-ocellatcs)from

regenerating Melaleucaglobi£era - Eucalyptus
ve ,") e+~-h>4V~

angulosa' £9~n.tothewest of Lake Hillier.

in'dividuals were usually found under exfoliating granite

Esperance but none .was observed on any of the islands.

(WAM nn6)/ ';Lti$ih~oniyreCordfrom !"'.:iddle Island.
~. "., .

NoteCty's; Coronatus .( Schlegel)

ELAPIDAE
.. .... ,- -,~"-

Moretllia', O.l;>SC1l ra(Storr),
,', . c,, • ", .... ' .•. '."

The A.G.S. expeditic5tiobtainedtwo individuals of

Tiligua rugosa (Gray)

f;i:ttipi~i::;~:;;~''fii;:\~#.j'.•
This'species.wa:s

~"'.~1~.~' r'","~-"_"

~Et,...:i.?:m.H&m:
·;;c,

.J;~":f.:il

-'."

~:~':
'.)

<':;'

--'~,.

.".
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DISCUSSION

The ,results of the surveys were summarised in Serventy's

,',

••

<.

i'

._')~",':

the

oV,eri'lll,

Tunney in

in

~:i·~,·c

species listed by'

This included fourteen

(1959)
"

only ,exceeded by Mondrain Island
'~

of the Recherche witJ{;'pecies.
, c'
~ ......-

Earlier records ,are,provided by the accounts of

Flinders' (1814) 'and Andrews

1~04 (see Whit:telli938), D.L. Serventy in June of 1948

paper,.

Middle Island has be'en visited at least three times in the

I
last, century by bird observers and collectors I'

species of birds> were recorded.

unrecorded for the island and also confirmed the

The present expedition located One species previously

ide!1tity of the va.ranid lizard known to occur there.

The present survey was the longest so far and thirty-one

The herpetofauna of Middle Island now stands at fourteen

species including one frog, twelve lizards and one snake.

(A.G.S.) expedition on 22 November 1950 (Serventy'1952).

(seeServenty1952) a.ndthe Australian Geographical Society

new>rec:otclsfor Midcile,Is1anda.nd. two new records for the

. ~.,;'-:.,....:::~\

/
/PARJ.,rVA," //

:.....(, ,;'"

~~,.....-...""',.J

BIRDS

The total is

Archipelago



, .<

x

and

Island,

Sedgwick

Goose

by

onmade

---- ---~

".---',.--- .._~_:- ..........\
,/;/-- '\,

fOllow~

"------_.-,"'"' .

mainland

was

list

Great-winged Petrel

adjacent

Recherchetheof

reCql;a~d

The first record of this species nesting in the

Archipelago

cliffs 'of the southern, coas"t. A straight line transect of

ClPPf°J{imClte"~yI5d.inintej;,c,epted 52 burrows. As very little

of:·the,sQuthcoast was" surveyed, this indicates that the

nesting·~o~hJ.~tionont~e:island during winter may be

quite lafgEl •

'8
1

and Christmas.

five islands:, Boxer, Figure of Eight, Douglas, Termination

just north of Middle Island"by Thomson and Shipway (1948)

TheA.G.S. expedition recorded it as nesting on a further

c, .:~.

werefdund in shallow san~ysoils above the high limestone

by the location of 4 dead specimens adjacent to burrows)

On Middle Island, burrows"of this species (confirmed

atdtal of 64 for the'Archipelago of the Recherche. This,.- " ", ',' " " '.

is the highest total yet recorded for any of the islands." ,' .•...... -,

These totalS"may:be~c>#ared'withthe more than 100

fOf,the

Then6menclature in the species

LIST OF "SPECIES

PROCELLARI IDAE

seagW:Lc~:(1~50+ and P~i~';(1,975)
, .... -,,' ",' : "\.:( .,' .

Pt:erodroma macropt:era (Smith),

"specie:5

f,.

.~'_.



....:

.,;

.i::-

'," ..

. /'

,,'f-

,',' .

_..

....

Cormorant

They were

',-', ,,<

Hoary-headed Grebe

. ,",~..

The colony was also

Selby)

on Lake Hillier.

by a member of the

..

Black-faced

Black Cormorant

Reef Heron

. "-"',

9.

bays of the northwestc:oastthroughout the survey

A single Reef Heron was resident in the small rocky

1890. Hoary-headed Grebes are nomadic and these

active during the present survey 86 years later.

A single Black COrmorant was observed stan"ding on a

granite pr.omoniory into the sea on the north side of

Cormorant Cove was named because of the presence of

period .

A breedingcolony.ofthis species located at the foot

this colony.

It was also mentioned in the notes of Andrews from

photographed by Serventy (1952).

the island.

of Flinders Peak on the north shore was described and

not present during the present survey.

A. G. S. expedition.of 'this species

known to T.C. Andrews in 1890 and was present and

Serverity(1952 ) notes a sighting

sightings would be of occasional visitors.

Egretta sacra (Gmelin)

ARDEIDAE

PHALACROCORACIDAE

PODICIPEDIDAE

Phalacrocoraxcarbo (Linnaeusl

Phalacrocorax fuscescens (Vieillot)

Poliocephalus poliocepnalus (Jardine &

;".-{

"

, ;',.
',:

',>.

.<z,~

';:>r,;f"

....... ,.w:·

,",;r-'

-~:'

• .J:'"
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coast of Western 'Australia.

seen over the regenerating vegetation on the eastern

'.
.~-:

...... ,

".k J' {..,,< ,.t..,

. ",'.

A.

Middleon

One was seen

;'.>~.;-'--'

Brown Goshawk

based

Mountain Duck

~- ,-
were

_;:.>i.:~, ;-

had any appearance of

White-breasted Sea-eagle

This is the first record of the

Sea-eaglesof

It is likely. therefore. that one or

pair

Two inactive nests were located, both in

oneleast

Flinders

the north.

At

its talons.

two pairs were resident on the island.

Flinders Peak.

observed rangiI1 g beyond Goose and Miles Islands to

Island during the present survey although they were

the southern limestone cliffs. and on the summit of

part of the island. roosting in small trees overlooking

th~ ..fateforest (Eucal gptus cornuta) on the slopes of

tree: of Eucillgptus platgpus and indivitdual birds were

An actiV8I1est of this species was discovered in a tall

with an adult Ornate Dragon (Ctenophorus ornatus) in

A pair of Mountain Ducks was sighted on the northern

beach of the island.

regularly visits and nests on other islands off the

species for the Archipelago of the Recherche but it

Haliaetus leucogaster 'IGmelin)

ACCIPITRIDAE

Accipiter'fasciatuslVigors and Horsfield)

ANATIDAE

Tadorna tadornoides l~ardine and Selby)

(bJ!L;



,lfmestofle heat'h formation.inthe.south-east of the island.

FALCONIDAE

;...

<,

,

)I,

?,

fro:n

present

Island

the

sighted c:;.

.' ~',,-_. ,"-

Middle

Narikeen Kestrel

during

(1952)

on

of";Andrewsf'r-0m1890.

sighting ·cifanindividual

In Tasmania this

Eagle

.',;--,.

occasional visitor

Swamp Harrier

Brown Quail

J ,~~:,.•• ,,;

'i,- _ '''"

.',l

'\'

189.6in

.... ;..~.;::I'':',~

Island

,

.Jir~se~b:a?ih;~fS

,.. ,.... ---,.,_~c:."_'_"'" ._~. 'C-._ •• ',", .....-~~.."

in mixed g'ral1itic heath on Miles Island Point but the

TheBrownQuailhas1:l~el1positivel)' or tentatively
c'~;' ,'" '{' _,::.,' -'.-,' ,:;~. ',';; .-:.',',' .:' ,-:'. :',: :,':. " . '. ..' '.,

!1~l'!bE:jJ:"/01:,Jslapds of the. Archipelagorecorded
',C;'·;-"·'· , .• " ,

northern coas t.of.·t:he island.

Middle

..

The indi\7idual sighted may have beeri such '''a nomad or a

and of crossing the oCean to the mainland (Templema.'l 1974)>,. -'., ;"",- .. -, .- -..

(Goodsell, et al. (.1976»).

visitor from the mainland (9 km to the north). An

A single Swamp flarfiei- ,wa.s sighted flying along the

which is approximately 5 km from the mainland

individual has also been sighted over Woody Island,,

species "is known to .be capable' of moving long distance ':~

and;Serventy
~'. -~ \

_, " - ,"_ .. '''' ,.', _, -", t.;.\.:>l- ".,t

individualin195g~.p,~?n.~:~'f:,::seen
-, .-,;",.' ,',::. - '"'- -" "':.:

survey-a>lc iti!!/pr9pablyan
"_, ':~.;~~~.',,,~.~;,,'.;,~ .. '\J_~' ·0•••-'" <--~:~"4 ,'" -",' '- <"

Xfi~maiI1 hind.
, ;

Andrews:<{l!l$~J ITlenti6ns.tjiis species as nesting on

PHASIANIDAE

coturnix ausfralis (Latham)

'_"':"','>' ':'; " '_ .. ':,':-:;,:,,:',:'. Co, ,;':··,~.:;.-:_."i:," _:.. : ::;",'

'Fa], sq..cench+of.de~';(Y~W?rs

A Nankeen' Kestrel was. observed' hovering over the mixed

Ci"'cus.aerugindsus(L:tri~i~U:s)
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Middle Island.

on Westall

Serven1:Y' (19.52 )

Red-capped Plover

:-::~t,~

It has not been recorded

Sooty Oystercatcher

Turnstone

Banded Plover

e'Xpedftionincluding the present
.;-. -"./

Small g:r;oups were always present on

\'

,Smaller groups were seen feeding in frontlocation.

by any subsequent

of the tide on the sandy .beaches.

ofroughweatheraccompallied'by strong wester1.y winds.
• .... '.' .... "0 ,'" .. """.' -',' ~.-' " .... ',.- " "

This and the.followihg. three.wader species arrived

on the northern sandy beaches. following three days• 1 ' .... .. .. .. .

(Combe) IslafId.,
.'-' '~" .

D.I..Serventyre¢orcdedtwo birds on Lake Hillier in

PfevJ.ouslyrecorded.f:r'omtheshores of Lake Hillier

byServenty .(;l<j52),<hocksof up to 30. birds were
, -," .. " ',. '.

observedd1.lring't:hEipr~sent survey in the same

survey and undoubtedly. is an occasional visitor.

July 1947 (Seryeh(y<195:l)
,',..... ,. ',' ',' ,". ,.",.,' .... '-,

the Reche,rche.

This species is common throughout the Archipelago of

the sandybeaches'and'rocks of the northern coast of

,"0'

ARENARIIDAE

Arenaria interp'res (Linnaeus)

Charadiius ruficapi11 us, (Temminck)

Vanell·ustricolor . (Vieillot)·

CHARADRIIDAE

Haemantopus fUliginosus (Gould)

HAEMATOPODIDAE

,1'+t-;:l
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Red-necked Stints and Tuinstones.

recordedf'romWoody ,Island (Goddsell et al. 1976) and

r

was ,recorded

were'seen feeding

on Middle Island.

of Lake Hiniet":

It has previously been

Silver Gull

Gull was· recorded by

islands of the Archipelago

Red-necked Stint

Common Sandpiper

Grey-tailed Tattler

of the north coast.

not been previously sighted, was

other waders, these were feedingLike the

The maximum number we recorded on Middle

Island,where it had

on the sandy beaches

mainland.

seventeen.

A new record for ,'the Archipelago of the Recherche,

Recherche and groups of 200-300 at Israelite Bay on the

the sandy shore, in, the company of Red-capped Plovers,

this species on four islands ,of the Archipelago of the

Serventy (1952)' rec.orded groups of up to 30 birds of

A singleComrlloh Sandpiper was sighted on a low granite
,', . -.. .."'. ". : . ,.,

a single. Grey'-tailed Tattler was observed feeding on

Mondrain Island (Abbott and Black 1978).

promontory on .the.northcbast.

r:~rusilovaehoi.z.?ndiae.,(Stephens)

LAR I DAE

Calidris ruficOllis ,(PiHlas)

Tr inga brevipes( Vie.il19t.)

SCOLOPACIDAE

Tringa hgpolellcos (Linniieus)

, "

,
.~

~
:,~,
~
-;~



and granite headlands and ,a nest with two eggs was

Caspian 'l'el;nS were bften,dbserved flying alone or

A common species 'in'all plant associations'of the

"'",~

,

.\

"',
".~-~'.'

,~~.

sea.

Island

'.-

It was

since his visit.

Caspian Tern

14.

Brush ,Bronzewing

Pacific Gull

I ...•..•.. '1

gran~teoutcrops .

Fairy Tern

on the

Serventy'(1952) also found a nest with two

over the beaches or just out to
',-V

l
: ',~ l"");:\"'~ ,,-.,..;. !_~

~t'- .. - :',?,. -""'''''' '",.•
(1952) recorded ~ from Middle

numbers may have

depressions

fishing a few metres out from the northern

from the srriallfreshwaterpools that form in

island, Brush Bronzewings were often observed drinking

A,single bird 'and later a pair were observed

describedby'ServeIlty'(1952) as not abundant so its

and located,a nest on nearby Goose Island.

beaches after three days of rough weather.

Serventy

located.

in pairs

young.

This species was always present on the sandy beaches

COLUMBIDAE

Phap$ el.egans(Temminck)

Hydroprogne caspia (PaIla~)

Sternanerei$ (Gould),

Laru$ pacificii,.,(Latharri)
. - - '".'.. , ....;."., '.. .
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~,

may

-",',

forest

open
-...,fIr..."" '

:~::

White-browed

--

globifera low
(.O'i'l+' f.' '\ i

-E. 7e hman.-i....i

Golden Whistlers

It is common on Middle

Golden Whistler

where there was low ,and

of the regenerating areas,

still abundant during the

Melaleuca

··1··'·' .. ··'-- •

16.

It.was

:: J.

Welcome Swallow

, - i:

'l;{]ggesto=d1:hat

the Eucalyptus cornuta

communities,

-'"

'-~-""""'~;"·"--·'·I~-""·"··.~,.,:·,";' .

eucalyptsta~ds.

tall plant,~onUnlJn:i.tiessuchas'theva.rious.unburnt
. '.. .' ,.,.,' "".-: \,"_',' :'--~-'. 1-" "

~e~~h H"""",":. # ....h. " ;;
~~l.)",~p;Llebird,w~suggest~

that .th;isispr~bal:>lYa :r:esident nesting species.
,',,, ... ', :-: ..... '; -,i"" '''', . .',.

be corifiried..to,the.l.arger islands, of the Archipelago

of the Recherc::he : ,;

the heath

on the ,slopes of F,linders Peak.•

forest and

present surveYjparticulaily

dense,vegetatid~as in'most

expeditiCln:in<:1950 .'

Golden Wh:i:~tle:r;"appearedtobe 'largely confined to

This species, was plentiful at the time of the A.G.S.

mixed granitic heath, and other associations

regenerating after the 1972-73 fire.

Island, particularly over the mixed limestone heath,

Archipelago of the Recherche.

The Welcome swallow occurs on most islands in the

.serventy.:(i"9§·2),'

t-

Scrub-wren

ACANTHI ZIDAE

Sericornis frontalis (Vigors and Horsfield)

H,ir·und6 neoxena,(Gbuld.)

HIRU.NDINIDAE

'MUSCICAPIDAJ;;

'P~;ch!Ji:ep1iala:p~'dtoi.;alH "(Latham)
" c, ,..":·'::'.--:-';.;_,-"':" __ ":".'"'-'O',· .. ~·, .. '. x~::.

l"n·

-;,1:,~.;;

<:: :;';-:

":.'.-:;.::,

--;

_".,.:t;-

,.."

.>. -~.''''-

''-:



associations. They were also recorded by Serventy (1952).

Another verycjommon 'species; individuals were observed

serventy (195,2) noted that the records of Andrews from

.,;,.
"'<"

"

',- ..

):'

.:i~ -.
' ..•..

"",.'"

',: .,.,'

.',."'....',.

....-.., -.,.
-,-:_-,'

New Holland

He suggested, that ,this

Red-eared Firetail

Serventy (1952) recorded

Red Wattlebird

Singing Honeyeater.

Silvereye

• '0'

on Middle ,Island at that time.

in all,' plant associations.

during the present survey.

Hone:y'~crter

Island but provides no details.

Serventy (1952) recorded this species on Middle
~('c

It was not present

17.

D.L. Serventyheard one individual of this species

family parties with fledged young.

calling in eucalypt forest in June 1948. It has

1890 indicated that a species of finch was fairly common

not been recorded by subsequent surveys.

wasmbs£ likely 'to be' the Red-eared Firetail, but was

i.in~bleto cOnfitn)t:11if;,hypothes is with a sighting •

Silvereyes were common throughout all plant

/";'; :::

Emblema oculata(Quoy and Gaimard)

ESTRILDIDAE

Anthochaera caruziculata (Shaw)

Meliphaga virescens (Vie.illot)

PhYlidonyI'is novaehol1andiae, (Latham)

MELIPHAGIDAE

ZOSTEROPIDAE

Zosterops lateralj.s (Latham)

,~,::~

~,~.,

.-~::',



18.

Australian Raven .'

DISCUSSION

,,- .

.,

·n~·

~._.--'-'-'''''',

;.~'; :'f'
',.,,(

1.

".~

Australian Raven

is shown on Table

J.;
.,:~

"",;',1

Further individuals were sighted

Hdwever,De.ll (1975) commented that

The species did not appear to be common.

Serirenty' (1952) recorded two birds but

and ob~~~yations

'''~-~;'':~:''~"''~.... "

communities.

species in 1890.

behind the base. camp..

associations.

often '. congregate iIi: ,large f locks than does the

noted thi:ltAndrews'referredto "black clouds" of this

these mayhaveoEleIiLi,t toler •. Crows (Corvus bennet t i) ,

which are commdIi oIithe.adjacent mainland and more

present-survey iriboththe burnt and unburnt plant

one recentlyfled~<=djuvenile,were noted during the

Pairs and small groups of up to four Ravens, inclUding

in the same situation ori· subsequent days but not in. other

present authors ata small shallow pool on the granite

A single Red,-.earedFiretail waS' first noted by the

outcrop. surrounded by regenerating vegetation and just

littoraLOrpe lagichCl.1::l.f-j;'ats,
.' .,' • I

j":.-

by all surveys

Thus far, 37specieshci!vebeehrecorded, 20 of which
- -- ' . '." ...;':<~...-;' -,'. ':"

are'princ:ApCl.llYlCl.nd-'bii-~.s}~hiitii,theremaihderprefer

The total list ofbiid,sPeCies,recorded for Middle Island

Corvus coronoides (Vi~or$ an~Horsfield)

CORVIDAE



19 ..

recorded species such. as the Singing Honeyeater (Meliphaga

',:;~~~;l~~~
~-;;:;~':;<:~'~~(.';~~i~

"'fil
'<';~;':f~l

"i";"Y'~"-~':;,c~,~'::';: 111
J:;~.'

::

<·;w.

1~,

five

fourteen

(Glossopsitta

These differences

However,

for the island,
.'~

These, together with

survey.

, ,,,,~

1976.

The species may have been

Middlersland is only 9 km from

However, no new resident species

The Hoary-headed Grebe (poliocephalus

are.,;almost:i9~~j:i:!irilyepisOdii:::visitors

These .deta.ils of status are shown on .,Table 1.

sancta ),'I'ui'ple.,-crown.ed Lorikeet
>:.\;'-.;" .--:., ',".,";

;seen

(Halcyon

short periods.

andmigratoiy species.

the mainland at cape Arid and it is possible that previously

could cross a sea barrier of this distance and remain for

in speciesrecoided·.g.uiing the present survey and previous

poliocephalus) , Banded Plover (Vanellus tricolor),

pCirphy riocephalaJandeFan:":taiied'Cuckoo (Cacomant is
• - '/ "c, .• ",.

Of.1:he23spec.iespr'e'V:ious lyiecorded

.diiiihg,~'he'Piesent" ,'- ..

Wedge-tailed Eagle (Aquila audax), Sacred Kingfisher

vire'scens) and the Red Wattle-bird (Anthochaera carunculata)

previously hrirecorded species were seen.

is likely to be locat'edand the number of these is,

land birds.

~ei;e riot

list of. bird..species for the island could increase with

subsequent surveys.

thereforeiprobablyabout 16 species) of which 11 are

increasing records of visiting' waders, indicate that the

the Barn Owl (Tyto alba) which has been recorded on Woody

Weston and· Onus s'ighted a pair of White Owls in a cave

on Flinders Peak in 1977.

.'ones may be largely attributed to the presence of nomadic

·rsland:.by Goodsell, et al
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rare' 'on' t'he
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.in the long-term

<

"%

Matthew Flinders

i~0ho~.considered

No species except perhaps the

It would aPl?ear that no new

-'~" '..

t:~..~,~.;#~er~us liome 60 years later~
t'

Serventy (1953) noted that the

The TalriITiar '

~ ">"~'"-" -'''.'''',

'.-;,

The Red-eared Firetail appears to have

1953). ,

1904 (WhitteIL1938).

of Tarnmar Wallaby (Macropus eugenii)

was not identified until Tunney~urveyed the island in

at the 1:ime of:ithe'Alll;;tral*ariGeographic:al Society expedition
.-. '-"'.','<' - ., •. , .... " ',- - '

population of a ·small species of kangaroo" but the species

(1814, p.88) noted the presence of an apparently large

Andr.ews Brothers ,who lived on Middle Island for about 9

Red-wat.tle Bird and Singing Honeyeater have become extinct

20.

Middle Island has long been known to support a population

MAMMALS

Middle Island for one day.

persisted for 86 years.

on the island.

have been overlooked by Serventy who only remained on

and Nankeen Kestrel (Falco cenchroides) , but these may

except perhaps the Brown Goshawk (Accipiter fasciatus)

in 1950 and a few were known to be present in 1890 from

species have colonized the island in the past 26 years

The 11 land birds were nearly all recorded by Serventy

'«se~enty

the records of Andrews.

mont.hs .in .. 11190.'Claimed ito have.,snared over 800 wallabies

(¥e~ aliso. Andre~.s1959).
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number
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aand

During the present

survey,

;;'-

A universal bait based

The .. species. appeared to be

Melaleuca globifera and
'CJi;,

and the Eucalyptus ~~

.Tammar Wallaby

Cage t~aps (20 x 20 x 50 cm) and

of skulls' werecdi;J.~6t:E;ld,

'werebbse:rvidduiil1g'the;p~~sent
i:" '. "" - , ,," ;,-' .... ,,'I'. - , -"" - '..

Macropus eugenii(Demarest)
. . ,- .- .:C',:-.--

Noiindivfduals()L:Of~~s splicies were trapped but many
':C':.· "'"",,:_,y;"'" ,",

MARSUPIALIA

MACROPODIDAE

LIST OF SPECIES

on peanut paste was used.

M.' lanceolataand'Acacia .rostellifera and A. rostellifera

21.

Open Forest units mapped by Weston and Trudgen (Part ~
, .... . ;' . -...--

E. angulosa Open Forest with ,Kennedia nigricans, M. globifera

of this publication )

M. lanceolata Low Open Forests

Apartfrom·a.reportedsighting of a single ship rat

set in the sand-dune heath, the

OpanScr~b with Poa understorey.

survey, medium Elliott traps. (32 cm x 10 cm x 8 cm) were

Australian mainland but has been recorded on six

have been recorded for Middle Island.

offshore islands ~t-,--·-e£-t:-hi:s--pub1.·iGat.ion}.
I

(Rattus norvegicus) by Bowler (1958), no other mammals

Low Open For~st,' regenerating E. platypus Forest with

'smal):Elliott,traps(;13x ,8 x 7 cm) were set ,in regenerating

_.·.'----....;· .. 0

~:-"','

,,':

"C",,"

::"~'"

<~~: ":
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and (2) that

It is possible

(1) that the
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this suggests the
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Nevertheless, many

:,..:

No animals were trapped

This is probably due to differences

24.
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sho~ld not have caused extinction.

..,.",~

extant cn Middle Island.

"........ ,....'"

These are typical findings for islands and

ce."

half of :::::.e is land,

in eiUr.= 'Jurnt or unbu=nt formations;

recolon~cion of burnt areas.

species =-= not

in the Ar"" ipelago of the Recherche.

probably ~he most faunistically diverse of all the islands

perhaps =-~ught by a nesting raptore.

The pres=::t survey has confirmed that Middle ,..Island is

CONCLUSIMS

that th~ O?ecimen recovered was that of a chance immigrant

vertebrat= species recorded on other islands appear to be

Furthe~=, sufficient time should have elapsed for

absent fxcm Middle Island.

in islan~ size, topography, vegetation, time since isolation

from the mainland, distance from mainland and distance from

other islands and interaction effects of these variables.

wa:rrantedbut .thereare two indications

With the paucity of information from the Archipelago,

conclUsions on the~biogeography of its fauna are not

correlated.

both are probably simply related to variety of habitats.

vertebrate fauna 6fthe islands consists of far fewer

species than that of the, adjacent mainland;

,,-':

the number of species and island size are positively

::,.,-..:,,-:,
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islands should be surveyed thoroughly and then managed

wisely for the conservation of their unique biotas.

including those of this archipelago, are increasing.

Extinctions have already occurred on islands o£f the west

partiCUlar habitats, and even species introduction.

The authors ",,£:shtothank ..MrAngas Hopkins of the Western

irivi.tai:ionto;a:ccornPi3~:Y:hi.nion" the expedition.

Aui>tralianp¢partmentOfF'Isheries and Wildlife for the
-..' . -.,' -- ,." -- '... ',...... . ... '. ~ "">' .. '.-- ,,' " ,

25.

coast of Australia and pressures for the use of other islands.

Obtaining these answers will be more difficult if the islands

as increased incidence of fire, damage to and reduction of

Development would increase the possibility of species

are exploited for tourism and recreation in the future.

extinction due to uncontrOlled human-induced factors such

and National Parks are becoming) remain to be answered.

of species in limited ecosystems (which all Nature Reserves

mammal and herpetofauna, and the survival and extinction

Answers to the more interesting questions of distribution

of fauna among islands, particularly the less mobile
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REGENERATION OF )J"f€ VEGETATION I AFTER FIRE
.J ~. K

By A.J.M. Hopkins, A.S. WestOn and M.E. Trudgen
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The response of the in<jigenous biota to fire is a
topic of increasing interest a'l1ongst Australian
ecologists and land managers. This interest is
evidenced by the extensiv~ literature, which is
reviewed in Gill et al; (1981). Fires have long
been recognisec' as being part 01 toe Australian
environment, but th"question of the relative
importance of this factor in the evolution of the
biota has not been resolved unequivocally. Many
plant (and animal) species show "adaptive traits"
(Gill 1981) that enable them to survive or avoid
the effects of a single fire and to recover
afterwards.

An understanding of the effects of fire on the
biota is particularly critical for the south-western
portion of Australia, much of which experiences a
Mediterranean fire bioclimate (sensu Naveh 1974).
The long, hot, dry summers together with the
dense, highly flammable vegetation produce a
potential for regular and intense conflagrations.
However, the critical need for this understanding is
not reflected in the quantity of published studies
relating to south-western Australia. The few
studies on the response of plant communities to
fire which have been reported have mainly involved
contemporaneous observations of several sites that
have similar vegetation but differ in their fire
histories (Bell and" Ki.&h 1979( Brown and Hopkins
1983( Christensen and Kimber 197.$( Hop.kins and
Robinson 1981). However, "floristic differences
from one site to, another generally obscure any
successional trends (Bell and Koch 1979); thus
long-term studies at fixed sites are of central
importance in developing an understanding of
regeneration processes. Here we report quantitive
observations of regeneration after fire of major
plant communities on Middle Island over a period
of eight years. Permanent quadrats were
established for this purpose in the'area burnt in
the 1972/73 fire. This regeneration study provided
the impetus for all the work undertaken on Middle
Island in recent years. The other studies reported
in this publication were carried out to provide
supporting documentation for this study or to take
advantage of existing logistic arrangements.
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Si tes and Methods /--
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The general physical and biological environment of
Middle Island is adequately described in Parts I
and III of this publication. Some discussion of the
1972/73 fire, supported by a fire history map, is
included.~ An important feature of the fire history
relevant to the present study is the long-unburnt
nature of the vegetation prior to 1972 (ca. 170
years old, see Weston et al., Part II of this
publication), and the probable-;- consequent, intense
nature of the fire.

;- Eight sets of permanent quadrats were established
"I,.. in the J.Iflburnt section of the island in November

~ 1973, at the same time as the, vegetation [lKlJ5 was
, ~ 1

~

. 1
f-._

,

•
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" being prepared. Sites were selected by

examination of pre-fire aerial photographs
(February 1971) supported by ground inspection of
post-fire remnants of the vegetation. Sites were
selected to encompass a range of vegetation units
and the variation within each unit.

..,:.'::'

,/

"',,",.
.~, ...' ~,

.'

Each set of quadrats consisted of from one to ten
quadrats, generally laid out along transects through

"f the study site~. A total of thirty-six quadrats was
established. The locations of the study sites are

" shown im Figure 1.
~ ~)

A4P~:, tr~pezoi9 ,~uadfat (ba~e 3,& v:as utilis~d
" ant permanently ~marked wtfh' ' steel pInS. ThiS

unusual shape was selected to permit photographic
recording of regeneration from two fixed
photo-points at each quadrat! (d. Noble 1977).

On each sampling occasion, data recorded for each
quadrat included presence of species rooted within
the quadrat, density of each species (number of
individuals or obviously separate clumps), percent
foliage cover of each species including species
rooted outside but overhanging the quadrat and
dimensions of the largest individual of each
species. All quadrats except one were sampled
five times during the period 1973-&0. Details of
the visits are given in Part I of this publication.
The single F plot was not found in 1975 and 1976.

A description of each of the study sites at the
time of the initial sampling in 1973, together with
the layout of the quadrats, is given below•

!

I .., /

!--

"

1 .t-). ('.J \ ,"j .... I

,- A Plots Leucopogon revolutus Heath

Five quadrats were placed semi-randomly in a
heavily burnt section of the largest Leucopogon
revolutus community shown on the vegetation map
(Figure 1, Part III of this publication). Bare
ground comprised &0-9&% of the area of the plots
in 1973. Much of the remainder of the cover was
contributed by Muehlenbeckia adpressa, Anthocercis
genistoides and, to a lesser extent, Trachymene
pilosa. Seedlings of Leucopogon revolutus and
Hibbertia racemosa were abundant, as were mature
individuals of Isolepis marginata. Anthocercis
genistoides and Pelargonium littorale appeared to
be heavily grazed, and ,lammar tracks were
abundant in the area. i::

B Plots ? Melaleuca lanceolata Low' Open
" Woodlan!d.

A line of five quadrats was run eastwards from
the eastern end of Lake Hillier. The quadrats
were about thirty metres apart in an area that
was probably dominated by Melaleuca Ianceolata
before the fire. The stand was burnt to the
ground and only partial stumps of either Acacia sp.

.... or M. lal)$<>lata remained in 1973. Air-photo I

interpretatio'n suggested that the latter species had
been dominant. However, it did not regenerate
strongly after the fire.

CAP' "
;x

/arvGu>loJa-

c

In 1973, the principal species, Muehlenbeckia
adpressa, Acacia rostellifera, Solanum simile and
Anthocercis genistoides, contributed less than 5J*; "
cover in' anyone quadrat, with bare ground
contributing up to 95% cover per quadrat.

SO~I'0 I),.s <:;
~
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c J Plots ifucalyptus platypus
Forest.

E. angulosa

Ten quadrats were laid out along a northeast­
southwest 105m transect. At the eastern end, the
quadrats were sited in what had been a 15m tall,
well developed stand of E. platypus var.
heterophylla with ocasional Melaleuca lanceolata to
5m (quadrats I and 2). The western quadrats
(quadrats 9 and 10) were located in a 10m tall,
intensely burnt stand of E. angulosa. This E.
angulosa stand included occasional E. platypus and
had an understorey which included Melaleuca
lanceolata and Acacia sp. Between the two stands

! was an area of mixed euca~t forest which...-­
probably supported a population of Acacia ~

(rostellifera in the understorey, an understorey
totally destroyed by the fire (quadrats 5, 6 and 7).

Seedlings of both species of Eucalyptus were
present in the quadrats and, in addition I individuals .f.­
of E. angulosa with all above-ground parts killed
were sprouting from the base. Other prominent
species were Trachymene pilosa, Muehlenbeckia
adpressa, Acacia sp. (resprouting and seedlings) and
Phyllanthus calycinus. In 1973, over 80% of the
cover of each plot was bare ground.

<-" uSJ/fr ? (OJk (th~'
~-

;- /

~, D Plots
~

Melaleuca pentagona Open Scrub "

\ .1

Five quadrats were located at regular intervals
along a 100m transect running approximately
parallel to, and some 250m in from, the cliffs of
Limestone Bay. Only dead stems remained after
the apparently intense fire. Eucalyptus angulosa
and Leucopogon revolutus were sprouting from the
base, but neither species occurred in the quadrats.
The small amount .of plant cover was mainly
contributed by Scaevola aemula, with abundant
seedlings of pultenaea obcordata and occasional
seedlings of Melaleuca pentagona, Alyogyne
hakeifolia and Anthocercus genistoides present in
the quadrats in 1973.

r
) .E Plots Sand Dune Heath

'J

A line of four quadrats was run over the crest of
the dune which separates Lake Hillier from the
sea. The first quadrat was located about
two-thirds of the way up the dune from Belinda
Beach, the second was on the level crest of the
dune, the third was about halfway down the lee
slope, and the fourth quadrat was at the base of
the dune on the lake side.

The quadrats showed minimal regeneration in 1973
(bare ground 95-99% cover) with a few shoots of
Acacia rostellifera and Muehlenbeckia adpressa
present.

(
F Plot Acacia rostellifera Scrub ,

i

A single quadrat was located in a stand of A.
rostellifera with occasional, talI,.., Melaleuca
globifera trees present as an· overstorey.
Ninety-five percent of the quadrat was covered by
a carpet of the moss Funaria hygrometrica, which
was sporulating in 1973. Seedlings of Melaleuca
globifera and Trachymene pilosa were present,
together with some individuals of Stylidium
adnatum.

.,
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'I G Plots Melaleuca globifera Low Open Forest I

A transect of three quadrats was laid out in the
M. globifera stand just west of the fisherm~n's i €::
hut. Bare ground comprised only 70-80% of each
quadrat's area. The remaining cover was provided
chiefly by M. globifera (seedlings and coppice),
Muehlenbeckia adpresa and Kennedia nigricans.
Seedling regeneration was prolific in alI quadrats.

A transect of three quadrats was run through the <=- ,. ...
~. angulosa was coppicing freely as well as
regenerating from seedlings. Other important
species regenerating. from seedlings were Melaleuca
globifera, Kennedia nigricans and Alyogyne
hakeifolia. However, bare ground in each quadrat
exceeded 90% cover in 1973.

:
\ I H Plots Eucalyptus angulosa Low Open Forest

/\ , /\ \ C\. I ,,'
, , '

i'-"· .~: ~i';,
L;

: (/.
~-

" "---"

Results

All of the quadrats were laid out in areas that
were completely burnt in the fire of summer
1972/73. Basically, the ground was bared to
mineral earth with only dead plant remains
standing. When the plots were established less
than 12 months after the fire, some regeneration
was evident but the quadrats were still essentially
bare.

n(
Quantative observations On the regeneration study
plots from the time they were established in
November 1973 (=Year I) until 1980 (Year 8) are
summarised in Tables 1-&. Data have been pooled
for each set of quadrats. Species have been,
grouped using Raunkiaer's life form classes (in
Kershaw 1973). Cover data are also presented
graphically in Figures 2-5 to better illustrate
changes that have occurred during the observation
period.

:--.

/

Results show the rapid regeneration of the
vegetation within the first two years after the
fire, after which time the special floristic
characteristics of each group of quadrats become
of overriding importance to regeneration patterns.
Data from years 2-6 illustrate the complex,
dynamic interactions between individuals and
species. Of particular note is the rapid growth,
then senescence, of fire ephemeral species (see
later definition) in some plots. By the eight!> year, ~

the amount of bare ground was still declining as
the woody perennial species (phanerophytes)
increased in size and overall dominance.

(, ·)·~l,

The use of Raunkaer's life-form classes provides a
convenient method of summarising regeneration
patterns; species in each of the classes typically
respond in similar ways. Phanerophytes, for
example, regenerate from seed or by resprouting
from below-ground parts or both. Phanerophytes
are mainly long-lived, relatively slow-growing
species that are important in mature (climax)
vegetation.

The two major species of lianas, Kennedia
nigricans and Muehlenbeckia adpre1a, both
regenerated rapidly and profusely from soil-stored
seed and were very important contributors to
vegetative cover for the first two years after fire;
thereafter they decline in importance. Geophytes

1 (7l rI, D (' (' ';, ;;."..,.. --t-.-_.-- ..- -'-, ,- .



have below ground parts (bulbs, tubers, rhizomes)
that were little-affected by the fire. New shoots
were developed from these vegetative organs the
following winter and spring. However, the two
geophytic orchid species seemed to appear later in
the pyrosere. Therophytes generally have
abundant, wind-dispersed seed and rapidly colonize
bare or disturbed areas. They were abundant in
some quadrats for the first one to two years after
the fire, but since the individual plants are small,
they generally contributed li ttle cover.
Therophytes diminished in abundance as the
perennial species became established and began to
dominate.
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Additional insight into regeneration patterns is
facilitated by the use of classifications specifically
developed for studies of fire effects. There ~ Gas
been a proliferation of such classifications since

,{ th~e pioneering, .J'ork of Kujala (l926a," cited in
lA' gren and ~gren 1960) and Jarrett and Petrie

1 29), particularly in recent years ~ Gill 1980,
" Naveh 1975, Purdie 1979a, b, Purdie and Slatyer f.

1976) Three sub-classes of 'PhanejiophYJes useful in f

this s~dy are: ' r
f-

a) fIre ephemerals - species of phanerophytes '
that appear in abundance after fire through
germination of soil-stored seed, grow rapidly for
2-3 years and then decline, often disappearing
altogether from quadrats within 6 years. Species
of this type that appeared in quadrats are
Alyogyne hakeifolia (D, H plots), and Scaevola
aemula (D plots). Other species of Middle Island
that display similar characteristics include Solamim 50\.::' ,\ ~ ,'~ ~

simile, Myoporum adscendens and Gyroste on 'y,'
sheathii. The importance of the fire ephe ral " llO'\
species in developing a chronology of fire on 0 .
Middle Island is discussed in Part t of this, /" "{,7
publication. .][ \.~,

, ; II

"1

It

,..bi Resprouting phanerophytes - woody species
that regenerate from a store of buds either
below-ground (in lignotubers of some Eucalyptus
species or rootstocks of other woody species) or in
stem tissue (epicormic buds). Resprouting enables
a plant to recover relatively quickly after fire
since the existing, well-developed root system is
maintained. This root system may be a store of .
carbohydrates and nutrients as well as provid~;"'>' ~QJ',J,,,:!
ready access to soil moisture supplies. On Middle
Island the fire was so intense that all above
ground parts were killed and resprouting was
observed only from below-ground parts. Major
resprouting species in quadrats were Eucalyptus
angulosa (C, H plots)l Leucopogon revolutus (A, D,
E, G, H Plots) and Melaleuca globifera (A, B, F,
G, H, plots). In some plots Acacia rostellifera
resprouted from roots at a distance of up to
several metres from the original stem. Seedlings
of resprouting species also made important c ,1,11 ( I. I"~

f- contributors to regeneration. For example, in the x
A plots (Table 0, there was a decline in the

• contribution of Leucopogon revolutu s in 1978 i.
because seedlings were not as abundan in quadrats
in that year as in previous 'years. Subsequently, in
1980, a further crop of seedlings became
established. In the F plots, Melaleuca globifera
was establishing from seedlings in the first year
after the fire. These seedlings all died wi thin two
years: perhaps they were in some way adversely
affected by dense moss cover that was developed

1
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~in that time.
;: 'c) Obligate-seed -= -c:.. regenerating, long-lived ''x

phanerophytes - woody species that regenerate
" only from seed which-may---be stored either in the

soil (Acacia acuminata, Anthocer)1is genistoides,
Lasiopetalum discolor Pimelea spp, Pultenaea
obcordata and SpyridiJm globulosum) 6r in fruits
amongst the foliage (Eucalyptus platypus, Melaleuca
lanceolata, M. pentagonal. There was a profusion
of seedlings of these species after the fire.
Generally each stand gradually thinned out as
individual plants increased in size. The thinning
process is exemplified by Eucalyptus platypus in

f. the C plots: numbers declined from 455 in 'fear 1 f

to between 250-300 in Years 2, 3, 4 to 120 in ,
[ • Year 8. At that stage the individual saplings were .

~J:.¥ up to .3.& m tall and some had produced flowers "'
eXmand frUit. 51",>(
'0~ tDISCUSSION ,-- f-.
, ' ----- -----

.:-' The results reported here, with observations
spanning an eight year period, can be regarded as
indicative of the patterns of regeneration of
Middle Island vegetation after fire. Further
observations will be necessary to substantiat;( the
indicated patterns. In general) though, the rate of
change (e.g. in cover and abundance) has stabilized
in the last few years and regeneration in most

'f-.. plots is quite well-advanced and continuing. Yet
no vegetation type has recovered its former
structure. The eucalypt formations, for example,
are less than 50% of the height of pre-fire stands.
It seems likely that the slow growth of the
dominant woody species will continue for many

f-. years ~
.. C1 +- ~ ~,"",,, P J I"~

Precise estimation of regeneration time"would be
premature. The data suggest that it may take
between 25 and 40 years for the pre-fire structure
to redevelop, but changes in species densities could
continue to occur for much longer. Some aspects
of the pre-fire character of the vegetation (e.g.
tree size and spacing and understorey composition;
see Part 7"[ of this publication) may well not
develop for 100 years. This is not an unreasonable
estimate since it has been estimated that 170
years had elapsed between the previous fire and
the one of 1972/73. These estimates compare
favourably with ones from a study of post-fire

, regeneration of woodland at 90 )6ile pnks, north ;:< (I)

west of Esperance (Hopkins and Robinson 19& I).
For that site, which received only about half the
average annual rainfall of Middle Island, a
regeneration time of around 100 years was given.

A range of regeneration and life-history strategies
has been exhibited by species in the study plots.
The rapid regeneration, then death, of fire-ephemerals
was spectacular. The lianas also showed major
changes in cover and abundance throughout the
observation period. Seedlings of long-lived
phanerophyte species mainly appeared in Year 1
and grew slowly, with many species showing
density-dependent thinning. Some phanerophytes

1'- also resprouted from below-ground partsl. but these )'..
species were in the minority. The small
contribution of resprouts' to,yerall' regeneration ""
patterns on Middle Island is "marked contrast with"
observations on sclerophyllous shrublands and
woodlands elsewhere in southern Australia, where
resprouting species have comprised around 70% of
the total species present (Bell and Koch 19&0,

\ ~'i



Russell and Parsons 197&, Specht et al. 195&, van
der Moezel 19&1). These other communities were
considered quite stable in response to fire mainly
because of the predominance of resprouting species
present in them.

Some floristic drift seems to have occurred in
specific areas of Middle Island as a result of the
fire: the regenerating vegetation differs from that
existing in those areas prior to the fire. The B
plots were located in an area mapped as Melaleuca

-',( lanceolata Low Open Woodland" ( Unfortunately
-< precise pre-fire data are not availablej. However,

the regenerating vegetation is best described as
Acacia scrub/heath. Only a few Melaleuca
lanceolata seedlings established after the fire and
most of these died as regeneration progressed; only
one of the B quadrats had a Melaleuca plant
nearby by the ll-th year. It is possible that the
fire was so intense that it destroyed much of the

'" Melaleuca/t S (U i , +. ~/( e •
'A,~ A-fuf'ther probable case of floristic drift occurred

". : .. i in the area of the single F quadrat. That area
was formerly Acacia rostellifera scrub with
occasional emergents of Melaleuca globifera. By
the third year after the fire neither of the
dominant species was present in or around the
q~aU~t; subsequently it was colonized by Acacia

fCC 0 sand Pimelea spp.

;l.. ~
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The weather pattern during the observation period
has not been uniform. For example, the annual
rainfall recorded at Thomas River for the years'
1977 and 19&0 was only 70% of the mean value.
The fluctuations in rainfall may have been
responsible for some variations in species
populations . but it has not been possible to
establish ali correlation.

rl; on
{ The generally observed pattern of regeneration -<H;

Middle Island involved early establishment after the
fire followed by thinning, senescence and death.
This general pattern has been described as the
Initial Floristic Composition Model (Purdie and

'f Slatyer 1976) and '* is now considered to be
characteristic :t. of Australian sclerophylous
vegetation types. However, some species on
Middle Island demonstrated the ability to establish
long after fire)' e.g. Car 0 rotus vifescens,
Hibbertia racemosa, Leuco 0 on revolutus,
Phy~nthus calycinus, Pimelea argentea, Pimelea
claY ta and Poa porphyroclados. The possibility of
some long-term floristic change of a type more in
accordance with the Relay Floristic Model (see
Noble and Slatyer 19&1, Purdie and Slatyer 1976)
can therefore not be ruled out.
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A corollary to the Initial Floristic Composition
Model of Succession is that there may be a decline
in species richness with the passage of time.
Individuals senesce and die and little recruitment is
likely. Furthermore, no new species colonize. The
behaviour of the fire-ephemeral species characterise
this particular syndrome; all of these species
disappeared entirely within p years. However, they
probably persist as long-lived seeds in the soil. At
Middle Island, trends in richness were partly
obscured by the behaviour of the therophytes that I

1-. were subject to _rear- to- year fluctuations in
r- abundance. The lfnd C plots showed a marked

decline in richness after the second and third
years respectively whereas values in the other

)



". plots were still high at the end:.of the observation
periods.

We thank J.M. Brown, M.E. Trudgen and C.J.
Robinson for their invaluable assistance with the
field monitoring. The data were compiled, and
figures and tables prepared, by R.D. Grounds.

So far this regeneration study has provided
valuable insight into the processes involved in
regeneration of a few insular vegetation, types.

i-." The observations made on ..:tAe life historylt'df the
fire ephemeral species in the course of this study
have facilitated development of the fire chronology
outlined in Part 1 of this publication. The study
has scope to provide further background data that
would be useful in natural area management
throughout southern Australia and for this reason
will be continued as far as practicable.
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A PLOTS

SPECIES TOTAL DENSITY (FREQUENCY) MEAN COVER %

1973 1974 1975 1976 1978 1980 1973 1974 1975 1976 1978 1980

Bare Ground 86 50 37 22 37 21

Total Cover 15 55 68 100 85 95

PHANEROPJIYTES

Acacia cyclops 1(1) 1 (1 ) - 1(1) 0(2) - + + + 2 5

Acacia myrtifolia 17(2) 23-(3 ) 18(4) 23(4) 10(2) 8(4) <1 9 14 21 9 10

Anthocercis genistoides 85(4) 61(4) 60(4) 56(4) 30(4) 43 (4) 2 5 5 12 19 24
5"

Astartea fascicular is 44(1) 33(1) 21 (3) 21(1) pres ( 2) 2J(2 ) <1 2 2 4 9 8

Hibbertia racemosa >330(4) >310(4) >300(5) >340(5) 194(5) 36 (4) - 2 21 23 25 9 2

Leucopogon revolutus 341(5) >326(4) >350(5) >376(4) 96(5) 219(5) <1 2 10 21 11 25

Melaleuca globifera 4 (3 ) 5 (4) 4 (3 ) 8(5) 3(2) 3 (2 ) <1 1 1 1 3 4

pimelea argentea - 1 (1 ) 1(1) 1(1) - - - + + +
Pimelea ferruginea 1(1) 1(1) 1(1) 1(1) 1(1) 1 (1 ) + + + + 2 2

Solanum simile 2 (1 ) - - - - - +
(Sterculiaceae) - - 1(1) - - - - - +

..c.-.:.-.·.·.-.... .". '_"". :. .~;,...........-:.. -:I....: -"0-':-.'- - .

Syridium 1(1) 2(1) 1(1) - - - + + 1

CHAMAEPHYTES

Agrostis avenacea - - - - 1(1) - - - - - +
Carpobtorus virescens 32(4) 26(4) >14(3) 27(4) 16(5) 11 (4) 2 2 2 3 8 4





-:'Il
(

Wahlenbergia gracilenta

UNKNOWN Indet. Seedling

, GLa&~eedling_YUlpia '1

<Galium murale

pres(l)

1(1)

3 (2 )

16(1)

<1

+
+



B PLOTS

SPECIES TOTAL DENSITY (FREQUENCY) MEAN COVER %

1973 1974 1975 1976 1978 1980 1973 1974 1975 1976 1978 1980

Ba:q;l Ground 75 40 37 51 35 19
-".

T6tal Cover 28 75 64 50 67 91

PHANEROPHYTES

Acacia cyclops 4 (3 ) 3 (3 ) 3 (3 ) 5 (4 ) 5 ( 3 ) 4(4) <1 11 2 5 11 17

Acacia rostellifera 58(4) 43(4) 54(5) 68(5) 60(5) 33(5) 4 13 20 25 28 35

Anthocercis genistoides 15 (2) 14(2) 11 (2) 11 (3) 8 (2 ) 8 (2 ) 1 3 3 4 7 8

Eucalyptus angulosa - - - - - - - + + + 3 1

Hibbertia racemosa - 1(1) 4(2) 4 (3 ) 8 (3 ) - - + + + 1 1

? Leucopogon sdlg. (B4) 1

Melaleuca globifera - 1 (1) 1(1) 1(1) - - + + + - +

Melaleuca lanceolata 3 (2 ) 2(1) 2(1) 2(1) - + + <1 + 1 +
\ (\S" \a I'€.-

1(1) 1(1) 2(2) 2(2) 1(2)
.,.';.;.;-;." ",.,..:::.'." Myoporum aQseeaehB - <1 2 4 2 - 9

Myoporum i parvifolium - - - - - - - - - - <1

pimelea argentea - 1(1) 1(1) 1(1) - 1(1) - + + + - +
pimelea clavata - - - - 16(1) 17(1) - - - - <1 3

pimelea ferruginea 3 (2) 3 (1) 3(1) 4 (l) 3 (1) 6 (1) + <1 <1 1 2 3

Phyllanthus calycinus 3 (2) - - 1 (l) 3 (1 ) 1(1) + - - + + +



Pultanaea obcordata 14(2) 15(1) 18(1) 12(1) 12(1) 11 (1) + 1 2 2 5 6

Solanum simile 9 (3 ) 2 (2) - - - - 1 2

Spyridium globulosum 5 (2 ) 4 (2 ) 4(2) 3(3) 4 (3 ) - <1 <1 <1 <1 1

Westringia dampieri - 2(1) 2 (1 ) 2(1) 2 (1 ) 3 (2 ) - + + + 1 2

CHAMAEPHYTES

Carpobrotus virescens - - - - 1 (1 ) 1(1) - - - - + 1

LlANAS

Muehlenbeckia adpressa 43(5) 33 (5 ) 27(5) 11 (5) 5+(4) 5(3) 20 50 30 8 5 3

GEOPHYTES

stylidium 2 (2 ) 7(5) 6 (4) 10(4) 88(3) 92(3) + + <1 1 1 1

THEROPHYTES

Crassula 1(1) - - - - - +- --- .. - ", ...... .~ ~.

Gnaphalium indutum pres(l) 1(1) 8(2) - - - + +

Gna~alium sph~icum pres(l) 7 3 - 2 (1) - + <1 - - <1tii 1\ t"o\o.~,,0-;. . pres(l) pres(l) 1 (1)Fp\i£ ant CtlCUS - - - + + - - <1
~s .

pres(l)us nodosus - - - - - - + - - <1

Senecio lautus - - - - 1(1) - - - - - +
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•
C PLOTS

SPECIES TOTAL DENSITY (FREQUENCY MEAN COVER %

1973 1974 1975 1976 1978 1980 1973 1974 1975 1976 1978 1980

Bare Ground 80 40 33 43 38 31

Total Cover 21 72 70 59 76 77

PHANEROPHYTES

Eucalyptus platypus 455(8) 297(8) 268(8) 249(8) 157(8) 120(8) 9 28 29 30 34 37

Eucalyptus angulosa 71 (6) 67(6) 64(6) 61(6) 52(6) 46(5) 2 8 7 9 15 16

Acacia acuminata

var. latifolia 31(6) 45(7) 40(7) 48(7) 31(6) 31(6) <1 3 6 4 7 4

Acacia rostellifera 46 (9) 47(9) 37(9) 31(9) 27(8) 15(6) 2 17 17 12 14 12

Melaleuca lanceolata 79 (9) 61 ( 9 ) 57 (9) 5.7 (9) 53(9) 48(9) <1 2 3 2 6 6
\"Si:f/IA~ 1(1) 2+(3) 3 (3 ) - - - + 1 <1 +Myoporum aQseen ens

phyllanthus calycinus 14(1) 16(1) - - - - <l 1 - + <1

Pimelea clavata 1 (1) 4(1) 3 (1) 3 (1) - 1(1) + 1 <l <1 - +

..' --:- .. :~..>: ......... - .;.:." ',_. ? Rhagodia· - - 5(4) 1(1) - - - - + +

Solanum simile - pres(l) - - - - - +

Spyridium globulosum 1 (1) 1(1) 1(1) 1(1) pres(l) - + + + + <1

CHAMAEPHYTES

Carpobrotus virescens 6 (3 ) 7(4) 14 (5) 9(4) 2(1) 1(1) 1 3 2 1 <1 +



-....:..

LlANAS

Muehlenbeckia adpressa 2 (2 ) pres(4) pres(5) pres(l) - - 1 6 4 +

THEROPHYTES

Crassula pres(3) pres(4) - - - - + +
Gnaphaliurn - 1 (1) - - - - - +
Scirpus antarcticus pres(3) pres(2) 1(1) - - - . + + +
Trachyrnene pilosa 123(4) 75 (7) 39(2) - - - . 5 2 <1

Funaria hydrograrnetrica - - pres(2) pres(5) - - - - 1 <1

01earia - 1(1) 1(1) - - - - + +
lndet. seedlings 2 (1 )



D PLOTS

SPECIES TOTAL DENSITY (FREQUENCY) MEAN COVER %

1973 1974 1975 1976 1978 1980 1973 1974 1975 1976 1978 1980

Bare Ground 95 34 60 48 34 18

Total Cover 6 90 43 56 92 107

PHANEROPHYTES

Acacia cyclops - 6 (2 ) 18(4) 16(5) 11 (4) 9(3) - + 1 1 2 2

Acacia myrtifolia 14(3) 4+(3) 12(4) 15(3) 11 (3) 16(4) + 1 2 3 7 5

Alyogyne hakeifolia 20(3 21(4) 14(4) 15(3) - - <1 8 5 6

Anthocercis genistoides 4 (1 ) 4(1) 5(1) 3 (1 ) 4(1) 5(H + 1 1 1 3 3

? Atriplex - - - 3(1) - - - - - +

Las iopetalum dl S<Dlo.N 37(5) 42(5) 35(5) 41 (5) . 45(5) 38 (5) . <1 10 12 19 23 28

Leucopogon revolutus - - - 1 (1 ) . 1 (1 ) 1 (1.) - - - <1 1 +

Melaleuca pentagona 14(3) 2(1) 3(2) 4 (1) . 4 (3 ) 5(4) + + <1 1 5 5

Phebalium rude 10(3) 6 (2) 16(4) 14(4) 11 (4) 4 (2 ) + + <1 <l 2 1
.;-:-:.' .~.:,:-"'- .. ~'.- -: ....:.;. Pimelea ferruginea 1(1) - - 1(1) 1(1) - + - - + +

Pomaderis myrtilloides 48(3) 10(3) 34(4) 43(4) 30(4) 24(4) <1 <1 1 2 6 7

Pultenaea obcordata >400(5) >340(5) >355(5) >410(5) 138 (5) 153(5) <1 11 18 22 41 60

Rhagodia radiita - - - - 1(1) - - - - - 1

Scaevola aemula 97(5) pres(5) 14 (4) - - 4 58 1

Spyridium globulosum - - 1 (1 ) 1(1) 1(1) 1(1) - - + + <1 +

Westringia dampieri 1(1) - 1(1) - pres ( 1) 1 (1 ) + - + - + +



... ~'- ,<-.,~,.

CHAMAEPHYTES

Lepidosperma 1(1) - - - - +

LlANAS

Muelenbeckia adpressa - - pres. 1(1) - - - <1 + +

GEOPHYTES

Thysanotus patersonii - - - 1(1) - - - - - +

THEROPHYTES

Poranthera microphylla - - 6(2) pres(l) 23 (2) - - - + + <1

Senecio lautus - - 8(3) 2(1) - - - . - <1 +
lndet. seedling i(l) - - 1(1) 2(1) - + - - + +





•

Sporobo1us virginicus 11 (1) pres(l) pres(l) pres(l) pres(l) 35(1) + 1 1 1 1 1

Zygophy11um bi11ardieri 1 (1 ) - - - - +

LlANAS

Clematis microphy11a 7 (1 ) - 1(1) - - + - +
Mueh1enbeckia adpressa 22(3) pres(3) pres(3) 5(3) pres(2) pres (1") 1 38 11 6 5 2

GEOPHYTES

Sty1idium adnatum - - - 1(1) 13 (1) 4 (1 ) + <1 +

THEROPHYTES

Senecio 1autus~ 3(2) 5(3) 12(2) 8(3) 14 (2) 9 (3 ) + 1 1 <1 1 1
'Isqle&" (VIO.r~'. ""

.s E1;l£ 126 aAt_etictls - - - 8(1) 6 (1 ) - - - - + <1

Trachymene pilosa - 1(1) - - 1(1) 1(1) - + - - <1 +
lndet • seedling (El) . 1

......... ::,. "." ' .. '..... ;-:... '-'
.... ,.:.-. ".':'

".;:'





.... '. .~ "

Gnapha1ium sphaericum
110 1 1 +

-: Marchantia 1 - 1

scirpus antarcticus
60 16 <1 1

Trachymene pi10sa 1 40 74 22 1 30 5 1



G PLOTS

SPECIES TOTAL DENSITY (FREQUENCY) MEAN COVER %

1973 1974 1975 1976 1978 1980 1973 1974 1975 1976 1978 1980

Bare ground 73 25 20 27 31 20

Total Cover 32 99 87 74 73 88

PHANEROPHYTES

Acacia acuminata var.

1atifolia 16(3) 14(3) 9(2) 12(2) 8(2) 7(2) + 1 1 4 15 23

Acacia 6 (2 ) 2(1) 1(1) 1(1) 1(1) - + + + + +

A1ygoyne hakeifo1ia - - - - - - - + +

Anthocercis genistoides 23(3) 17(2) 10(2) 9(2) 6 (2 ) 2 (2) 1 2 2 2 4 2

Eucalyptus 3(1) 3 (1) - - - + +

Hibbertia racemosa 55(3) 92(3) 46(3) 52(3) 103(3) 22 (3) 1 11 10 6 3 1

Leucopogon 42(2) 5(2) - - - + <1

Me1a1euca globifera >350(3) >350(3) 365(3) 365(3) 188(3) 163(3) 11 40 57 51 39 47 \-; .~ ,. .....,.

Pe1argonium 3 (1) 1(1) - - - - + +

Pheba1ium rude - - - 2(1) 5(1) 4 (1) - - - + 1 2

Pime1ea argentea 1(1) 1(1) 1(1) 1(1) - - + 1 1 1

Pime1ea c1avata 2 (1) 2(1) - - - 1(1) + 1 - - - +
Spyridium 1 (1 ) - - 1 (l) 1(1) 1(1) + - - + 1 1



CHAMAEPHYTES

Carpobrotus virescens 2(1) 2(1) 3(1) 3 (1) 12(1) 12(1) <1 2 2 3 4 7

LlANAS

Kennedia nigricans 47(2) 30(2) 6(2) 4 (2 ) 2 (2 ) 1(1) 5 27 5 3 5 7

Muehlenbeckika adpressa 171(3) 100(3) 20(3) 9 (3 ) - - 12 11 6 3

GEOPHYTES

Stackhousia huegelii 1(1) 1(1 ) 1 (1) 1 (1 ) - - + + + +

Stylidium adnatum 20(2) 23(2) 42(3) 19(2) 43(3) 27(3) + 2 2 1 1 1

THEROPHYTES

Crassu1a 1(1) - - - - - +

....;.;.... Gnaphalium sphaericum 3 (1 ) 3(1) 11 (1) - 2 (.1 ) - + + + +-
Poranthera microphy11a 2(1) - - - - - +

Scirpus antarcticus 1(1) pres(l) pres(2) - 10(1) - + + <1 - +

Senecio - - 9(1) - 2 (1 ) - - - 1 - +

Trachymene pi10sa 2 (2) - - - - 5 (1 ) + - - - - +



, '., . ,
\

H PLOTS

SPECIES TOTAL DENSITY (FREQUENCY) MEAN COVER %

1973 1974 1975 1976 1978 1980 1973 1974 1975 1976 1978 1980

Bare Ground 99 50 72 72 67 48

Total Cover 1 57 38 32 49 67

PHANEROPHYTES

Acacia cyclops 3(2) 2 (2 ) 2(2) 2(1) 2 (1 ) 1(1 ) + <1 1 2 7 13

Acacia rostel1ifera - - - 1(1) 4(2) 1(1 ) - - - + 2 1

Alyogyne hakeifolia 4 (1 ) pres(l) 7(1) 5 (1) - - + 28 17 13

Eucalyptus angulosa 68(3) 20(3) 7(3) 7 (3 ) 6(2) 6(2) <1 <1 2 3 12 18

Leucopogon revolutus - - 1 (1) 1(1) - - - - + +
Melaleuca glob ifera 43 (3 ) 40(3) 32(3) 32(3) 24(2) 19(3) <1 10 10 9 14 16

Melaleuca lanceolata 3 (1 ) - - - - - +
Pelargonium littorale 1(1) - - - - - +
Phebalium rude - - 1(1) - - - - - + +

"' ..- .,.".", ..~ .. :,
Pimelea argentea 12(2) 2 (2 ) 1 3- - - - - - - -
Pimelea clavata 1 (1 ) - - - 14(3) 26(3) + - - - 2 12

Pultenaea obcordata - - 1(1) - - - - - +
Rhagodia baccata - - - - 4 (1 ) - - - - - <1

Spyridium globulosum - - - - 1(1) - <1



CHAMAEPHYTES

Carpobrotus virescens - - 1(1) 1(1) 1(1) 1(1) - - + + <1 +

LlANAS

Kennedia nigricans 8 (2 ) 'pres (2) 2(2) - pr-es(l) pres(l) <1 10 <1 <1 1 2
Muehlenbeckia adpressa - pres(2) pres(2) 4 (2 ) pres(2) - - 3 2 4 <1

GEOPHYTES

Stylidium adnatum - - 9(3) 8 (3 ) 73(3) 45(3) - - + + 3 1

THEROPHYTES

Gnaphalium indutum - - 4 (2 ) -'- 2 (1 ) 63(1) - .- + - <1

4.8naphaliumsphaericum - - 5(1) - 87(2) - - - + - 1
it~i~ I~ MI\r~"o-.~,:, - - 8 (2) pres(2) 31(2) - - - <1 + 1\iB aAt et1etlS

Senecio lautus - - 4(1) 8(1) 10(1) - - - + <1 +
::::; ~- ':;:.~: :~': .';-

....•.;.;.;.;... :.,.;,.:0:..:;::.;.,..•. ;•.. ;-'.- ;.;,:-

Trachymene pilosa 118(3) >250(3) 121(3) 260(3) 5 4 3 1- - - - -
lndet seedling - - 3(1) 1(1) - - + +
Hibbertia seedling 1(1) +
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PART VII

THE TAMMAR WALLABY : HABITAT PREFERENCES

by A. Tingay and S.R.' Tingay

INTRODUCTION

The Tammar Wallaby, Macropus eugenii (Demarest)

is a small macropod which occurs in south-western

Australia and in South Australia. In Western

Australia it is found on Middle Island and four

other offshore islands, and in eight isolated

mainland localities (Table 1). The principal

wild mainland populations occur in reserves in

wheat growing districts and for the purposes of

management these may be considered as

ecological islands (Main 1961, Main and Yadav

1971). Studies of the population ecology of

the species on ,actual islands can,th,erli!fore,

provide considerable .., information fo~ the

selection and management of mainland reserves.

Prescribed burning of sections of these

mainland reserves is currently practised as a

fuel reduction measure, anq it has been

suggested that regenerating vegetation,

particularly of Casuarina formations, provides

necessary habitat for Tammars (Ride 1974).

However, Main and Yadav (1971, p.129) from

considerations of island populations, stated

that the species has " ••• considerable

ecological tolerance ••• due to non-specific

habi tat requirements together with an ability

to survive on poor food and to drink sea

water." The ability for the Tammar to survive

on sea water has been documented by Kinnear et

al. (1968).



Table 1

This article details the distribution of

. Tammars on Middle Island and includes a

quantitative assessment of relative use of five

vegetation types by analysis of abundance of

faecal pellets. This method has been used in

mainland Australia by caughley (1964) for two

other species of Macropod, by Johnson (1977) in

Tasmania for macropod and possum populations,

and in New Zealand by Riney (1957) for several

species of mammals.

METHODS

Physical and biological aspects of the Middle

Island environment have been described in

detail in other parts of this publication.

Terminology in this paper is consistent with

that used in those parts.

Data on the Tammar were collected as part of a

vertebrate fauna survey of the island carried

out from 5 to 16 November 1976 (se Part IV of

this publication). Sightings of Tammars, and

notes on the occurrence of faecal pellets in

different plant associations, were made. Two

associations, Melaleuca lanceolata low open

forest and Eucalyptus platypus open forest,

were sampled for quantitative assessment of

droppings. The sampling of burnt and unburnt

areas of each association gave a total of four

standardised quantitative samples.

The unburnt sites had a sparse understorey with

little shrub cover and good visibility (Figs. 1

& 2), while the burnt sites were very dense to

a height of about two metres and had very

~:

;:.

~

{o.



restricted visibility even at ground level

(Figs. 3 & 4). The burnt sites were approximately

equal in density of vegetation, but the unburnt

Melaleuca lanceolata site had a lower and more

closed canopy than the unburnt Eucalyptus

platypus site.

In each of the four sample sites, twenty one

metre square quadrats were laid out. The first

quadrat at each site was selected randomly and

subsequent quadrats occurred at ten metre

intervals along a line transect. The leaf

litter in each of these was carefully sifted

and all faecal pellets were collected and

counted regardless of age. The absence of

other mammals on the island meant that there

were no identification problems.

A fifth sample was collected in a dense unburnt

Melaleuca lanceolata closed scrub - sand dune

heath association on the promontory' between

Cormorant and Coverdale Coves on the north

coast. This vegetation unit was on;I.y large

enough for ten quadrats. NO comparable burnt

association was located for sampling. Data

were collected according to the standard method

described above.

RESULTS

Sightings of Tammars or their faecal pellets

were made in all plant associatoins and on the

bare granite of Flinders Peak and the sandy

baches of the northern coastline. Daylight

sightings were most frequent in the dense,

regenerating associations. At night, the

Tammars appeared to disperse widely from dense

cover. This subjective impression of a diurnal

pattern of dispersion may, however, be



inaccurate as concealment of observers is

naturally more difficult in the less dense

associations.

Tammars may have visited Flinders Peak and the

beaches to obtain water from the shallow pools

on the granite or from the sea.

Results of the quantitative samples of faecal

pellets are summarized on Table 2. The data

from the· four main samples were analysed using

a two-factor analysis of variance with

replication (Zar 1974), the results of which

are summarised on Table 3. Data from the fifth

sample (Melaleuca lanceolata closed scrub

sand dune heath association) were not included

in the analysis because of the different sample

size. There is no interaction effect of

vegetation type and fire history (F = 0.679,

0.50 > p > 1.00). There is a significant

difference between the number of droppings in

Melaleuca forest association types and in the

Eucalyptus forest types (F = 14.1, l' < 0.05)

but there is no difference between burnt and

unburnt samples of these associations (F =

as an important trend.

3.9-, 0.05 > p >
significant

considered

at

0.10): The last comparison is

the 0.10 level and may be

DISCUSSION

Tammar wallabies are distributed throughout

Middle Island and make some use of all plant

associations and of open granite and sandy

beaches. They have an apparent preference for

relatively dense vegetation as shown by the

high numbers of faecal pellets recorded in the

very dense low coastal heath and in regenerating

vegetation. Denser vegetation may provide

better daytime cover and/or relatively I greater

diversity or quantity of food.



However, the number of faecal pellets recorded

in both types of Melaleuca associations were

significantly higher than in either of the

Eucalyptus associations even though burnt

Eucalyptus association is apparently denser

than unburnt Melaleuca association. This

indicates a preference for particular types of

vegetation independent of density of cover.

Furthermore, within each type of plant

association there was no difference between

burnt and unburnt samples (at the generally

accepted 0.05 level of significance>.

On Middle Island, therefore, type of plant

association, seems to be more important to

Tammers than does density per se. Regeneration

of preferred habitats after burning apparently

does not significantly increase their

attractiveness but there is a trend toward the

burnt samples.

The generality of these findings to mainland

habitats is unknown. It is possible' that on

Middle Island the determining factor is habital

preference is the type and availability of food

items rather than habitat density.

In the previous

VIlA>Section

preference

described.

in

This

study (Bakkeer and Weston

selective grazing or food

regenerating vegetation is

was not related to water or

nitrogen requirements. The authors suggest

that palatability in terms of quality of food

items may have been the cause. The indication

of both studies of the Tammar Wallaby on Middle

Island is that preferred food items of the

species occur differentially in vegetation

associations. In some cases regenerating food

•

species may be more palatable. These factors

::;



result in population concentrations.

Further studies were planned to include a wider

range of plant associations but the island

suffered a disastrous fire in January, 1977

which burnt most of the previously unburnt

area. Future work, perhaps on other islands,

should include more plant associations together

with studies of diet as a basis for intensive

examination of the reasons for differential

habitat use. Middle Island could be used to

study use of vegetation at various stages of

regrowth. The technique may be applicable to

studies of mainland reserves provided positive

identification of faecal pellets could be made.
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Table 3. Analysis of Variance Summary Table of Data

Summarised on Table 2.

Source 55 OF

Total 27226.4 79

Cells 5359.8 3

~actor A~4047.0 1

Factor B 1117.5 1

Interaction 195.3 1
-
Error 21866.6 76

MS

4047/0

IIp.5
95.3].

287.7

F~·

140&7
'3 . ~?lf

O.&7{j

*~ q~ :CCP1:..{--Ass~
r:-O-L- J-o-r- B - F~ 1-*; I) ~ ill' I
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;·:r.ble 2. ~mber of T.......r F.ecal Pellets in Samples
""
Sites ,~, . !

,; ,

Vegetstion Type Sample Size Mean + S.E.
2

(No. 1m

quadrats)

Range
..

Eucalyptus platypus

open forest

unburnt

burnt

Melaleucs lanceolata

low open-forest

unburnt

burnt

20

20

20

20

9.8 + 1.78

14.5 + 2.49

20.9 + 3.09

31.5 + 6.22

1-30

0-44

4-54

5-103

Melaleuca lanceolata

closed scrub - sand

dune heath

10 1.38 + 37.28 24-356
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by H.R. Bakker and A.S. Weston

INTRODUCTION

The effects of grazing by indigenous mammals on

the regeneration of native vegetation after fire

have received relatively little direct attention,

though some authors have noted apparently

increased grazing in recently burnt areas (e.g.

Christensen and Kimber 1975).

A recent study by Leigh and Holgate (1979) has

highlighted the considerable significance of

selective grazing by predominantly native mammal

herbivores on pyroseres in dry sclerophyll forest

and woodland vegetation in New South Wales.

They found, for example that grazing exerted

profound effects on species compositions of plant

communities as well as on their structural

attributes.

Of the few published studies concerning these

effects in Australian ecosystems, all have been

undertaken in stands of vegetation that either

include significant components of alien annuals or

are subject to grazing by introduced mammals or

both. In a few studies, the size of the burnt

patches was to small to be representative.

The fire on, Middle Island in the summer of

1972/73 provided an opportunity to study some of

these effects under more optimal conditions. The

fire was severe and extensive, burning about half

the vegetated portion of the island (see Part I of



this publication). One mammal herbivore, the

Tammar wallaby (Macropus eugenii), was present in

'low to moderate densities, and alien plants were

relatively rare' on the is!<l'l1d' (see Part', II'· of 'this' '

publication). A brief investigation of post-fire

grazing was carried out in November 1974 in

conjunction with ongoing studies of the regeneration

of the burnt vegetation (see Part V of this

publication). The aims of the investigation were

twofold: to enumerate the species of plants

subjected to heavy grazing during the early stage

of the pyrosere, and to determine the importance

of the grazed species in the diets of the

herbivores.

STUDY SITE

A detailed description of Middle Island and its

vegetation is included in Parts I and III of the

present publication.

The si te chosen for detailed study of the grazing

was a completely burnt stand of Melaleuca

globifera forest on the south-eastern side of the,

granite outcrop immediately west of Lake Hillier.

At the time of the study, twenty months after the

fire, the site was largely covered with a variety

of shrubs and vines to a height of 50 cm. In

terms of density, cover and biomass, the most

important species were Anthocercis genistoides,

Muehlenbeckia adpressa, Kennedia nigricans and

Alyogyne hakeifolia. All four of these species

were rare or absent from the island before the

fire. Flowering plants of Rulingia cygnorum and

Pelargonium littorale and seedlings of Melaleuca

globifera, Leucopogon revolutus were also common.

METHODS

,

--~'-------------------~------------



During random traverses through the study area,'.
consistently heavily-grazed species of plants were

noted. Samples of these sp~c'i~s ~were '~ollected
r _ . .<" , .•

for subsequent analy'sis \f()r'~~aterandnutr'i~nt

content. The analyses were performed at the

Zoology Department, University of Western

Australia. Water . content in the plants was

determined by drying to constant temperature at

105°C. Nitrogen determinations were made using

the Kjehdahl Method (Willits, Coe &: Ogg, 1949).

Tammars were captured in circular net traps baited

wi th anise oil and small pieces of bread. These

traps were placed in the study area and nearby at

the edge of a dense, unburnt Leucopogon revolutus

shrub community.

Immediately after an animal's capture, a blood

sample was taken. Subsequently, urine and faecal

samples were collected, and total bodywater of

each animal was determined by the injection-of­

tritiated-water technique described by Bakker &:

Main (1979).

The diet of the Tammars was inferred from visual

observations of grazing animals and from records

of grazed plants. These observations were

substantiated by identification of plant epidermal

material in the Tammar faecal pellets (see Storr

1964).

RESULTS

Three of the most important pioneer species in the

study area, Anthocercis genistoides, Kennedia

nigricans and Muehlenbeckia adpressa, showed signs

of heavy grazing. Two less abundant species,

Rulingia cygnorun and Pelargonium littorale, were

also heavily grazed. Rootstocks on resprouting
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Acacia cyclops plants nearby, were' partially

.~'lc~avated by Tammars '~to,.,permit,,,.grazing" of

,;.ha~~Htional ,D-~;",~hqp:~", ,,~pi~Trtn~: \ti,s,~e""pf,, ,t~~, . "'.> '.
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first tryree specjes was predominant' i,\l~he .fa~cal
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pellets. The dominant species of the plant

association, Melaleuca globifera and Leucopogon

revolutus, were abundant as small seedlings, but

they apparently were not grazed.

Table I gives the water and crude protein contents

of the three most important grazed species,

together wi th two species, Alyogyne hakeifolia and

Anthocercis viscosa,' that did not seem to form

part of the Tammar's diet.

Table 1. Water and Crude Protein Content

(C.P.C.) of five selected plant species on Middle

Island. Sample material was collected in November

1974.

weight.

Protein content is expressed as % dry

Alyogyne hakeifolia

Anthocercis viscosa

Anthocercis genistoides

Kennedia nigricans

Muehleribeckia adpressa

C.P.c.

10.8

8.3

8.9

14.0

7.8

% water

79.7

79.4

73.7

72.0

81.8

No quantitative data on grazing were collected as

this would have necessitated the use of exclosures

as part of a long term study. It was obvious from

field observations, however, that the rates of

spread and projective foliage cover increase of the

two Iianas, JS.. nigricans and M. adpressa, were

substantially reduced by the grazing. Anthocercis

genistoides was kept pruned to a small compact

shrub.
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Only seven animals were captured. All . of them

two adult males, four" adult" ,females!, il!ld one

juvenile male appeared to be.)n g<?od condition.
" -~, ,,: . c :~." .,-,.,:,::.~ ,,> '." \ ~ ,': :,',

The average'weight of aduli'males .was' '5.'53i 0.08

kg and of the females 3.75 .! 0.03 kg. Total

bodywater content was 74.7 .! 1.04% per animal.

Faecal swabs analysed for Salmonella gave negative

results.

DISCUSSION AND CONCLUSIONS

" "
" ~

Aspects of dietary and habitat preference of

Tammars have been studied in a number of other

Western Australian localities (Storr 1965, Kelsall

1965, Kinnear 1970, Bakker 1973). The species

shows an apparent preference for shrub

communities with dense canopies from two to four

metres in height, with fairly open ground storey.

Dietary preference varies from place to place, but

Kelsall (J 965) and Kinnear (1970) reported that

Tammars are capable of existing on diets with very

low nitrogen levels without ill-effects. Kinnear

(J 970) noted heavy grazing of Mirbelia ramulosa on

East Wallabi Island. This Fabaceous shrub species'

had a water content of from 35% (mid-summer) to

57-7 I% (mid-winter) and crude protein content (%

dryweight) of 6.9% (mid-summed to 11.6 - 15.3%

(mid-winter). None of these earlier studies

--=:> involved areas of vegetai ton regenerating after a
~ v

fire.

The results of the present study seem to indicate

that the animals caught were in good condition as

a result of the availability of high quality food

and sufficient water. Water content of the plant

species was much higher than both the summer and

winter levels recorded for Mirbelia ramulosa on

East WalJabi Island, and free water was also

available in rock pools. This probably reflects the
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fact that Middle Island experiences an annual

rainfall which is about 50% higher .. than,' ,that of

East. Wallabi Island.. .The low total· body water
.' " ,"~':',l'i:-'~~t·,,:.· ".: ".-: '; ','., -:~.,;":':

figure for the Middle Island Tammars is indicative

of their good condition, as this measure is

inversely related to animal condition (Main and

Bakker 1979).

In November 1974 the Tammars in the study area

did not seem to graze selectively for either water

or nitrogen. With regard to water this is not

surprising since, as mentioned above, free water

was still available. The nitrogen levels of the

plant species analysed were sufficiently high and

similar to be unimportant in respect to the

Tammars' food selection activities.

The Tammars displayed a definite preference for

species which were important in the early stages

of the pyrosere, while seedlings of species

dominating the climax plant association received

little attention. It may be that, as postulated by

Cates and Orians (1975) and Otte (1975), these

early succession species are more palatable to the'

generalist herbivore; certainly the foliage is less

sclerophylIous. Avoidance of unpalatable species

may be an important factor. For example the

bitter, sticky, external covering on the leaves of

Anthocercis viscosa may deter potential grazers.

Alternatively, as has been suggested by Westoby

(1974), large herbivores may select an optimum mix

of nutrients, available in a variety of species.

The heavy grazing pressure on the three early

succession species appeared sufficient to affect

significantly the course of plant succession and it

is suggested that this pressure could increase with

the advance of the dry season. However,

Carpobrotus and Disphyma were not recorded as

•
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being grazed on Middle Island at any time; the

former genus was grazed on. other islands by

Tammars (Kinnear 1970) and Quokkas .(Setonix

brachyurus) (Storr 19~4) at times of ·phYsiologicai

stress. A few Pimelia argentea shrubs were noted

as being ringbarked in a nearby area in May 1977,

after the second fire, at the end of the dry

season.

The dominant species of the association, Melaleuca

globifera and Leucopogon revolutus, appeared to be

advantaged by the heavy grazing pressure on the

pioneer species, at least in the short term. In

particular, the removal of the dense lianas

provided gaps in the canopy to which slower-growing

seedlings responded favourably.

In the long term, however, the effect may not be

so pronounced, as most of the pioneer species

showed a decline in importance by the third of

fourth year after the fire ( Part V of this

publication). The findings of this study are

supported by results of Leigh and Holgate (1979)

from the Southern Tablelands of New South Wales,

and Taylor and Weston (unpublished data) for the

University of Western Australia Marsupial Breeding

Station at Jandakot, near Perth.

An indirect effect of grazing upon pioneer species

was the considerable reduction in their reproductive

capacity. Although a large proportoin of the

affected plants survived the grazing, many did so

in a stunted form, with production of fewer

flowers. A consequent reduction in seed

production could extend the effects of this

epidsode of grazing to future generations.

It was not possible during the course of this study

to determine the effect of the fire and the



post-fire food resource on the Tammar population.

However, it is suggested that" this latter, effect

would be slight, as Tamrl)ar populations are slow to

respond dem6gr'aphicallY"' 'to sudden increase~" '~f

short durations in food resources.

The results of this study highlight the importance

of grazing during the process of plant regeneration

after fire. The selective grazing of pioneer

species by a native mammal herbivore species

appears to facilitate the return of the sclimax

community, and to influence the course of plant

succession in not only the contemporary generation

but also future generations.
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