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APOLOGIES: H Manning
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MISSION STATEMENT

The Team will provide planned and coordinated management programs for fauna management in the Souther_n
Forest Region, to enable an increase in the overall abundance of populations and numbers of native endemic
fauna species, using a scientifically and systematic approach.

1. PREVIOUS MINUTES;

Accepted.

2. ACTION ITEMS;

1. Completed. . A copy of the completed silhouettes is included in the questionnaire.

2. Completed. (Attachment 1)

3. Completed. (Attachment 2)

4. Completed. (Attachment 3)

5. Not completed. R Hagan was unable to contact A Burbidge prior to going on ARL to arrange a visit to
the SFR.

3. AGENDA ITEMS;

341 Nature Reserve Inspection Report
A copy of this report form is shown as Attachment 1. It is supported by a database program, which was
prepared by Wheatbelt Region. Members should discuss this within their The team confirmed that they
were happy with the format of the Report form , and its su1tablllty to our needs. Comments at next
‘meeting.

3.2 Develop a Fauna Questionnaire
G Doust has prepared “Interim Management Guidelines for Mallee Fowl (Leipoa ocellata)", which is
Attachment 3. Team members are asked to read these and provide comments to G Doust at Walpole by
1st November 1993.

ACTION - All team members to provide comments on "Interim Management Guidelines for Mallee Fowl.

(Leipoa ocellata)", to G Doust at Walpole by 1st November 1993.
3.3 Update on Perup Information

FILE: 51 o/
Shown on Attachment 2. R Simmonds and Manjimup District staff will ¢ f' ‘%‘“w his list as

background for use in the preparation of a Draft Management Plan for the P Pifadityl Area
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4. GENERAL BUSINESS

41 Kingston Logging Trials

T Foley reported that the District and SID staff have recently completed a weeks trapping to collect more base
data in the Kingston / Warrup area, This trapping resulted in a capture rate of approximately 10% with a large

number of Woylies and possums having been caught. There was also 1 Chuditch captured and a Numbat
sighted in Warrup block.

4.2 Feral Animal Control

Manjimup staff have just completed their Spring fox baiting program. This involved approximately 3 weeks vyork
for 2 personnel to lay baits, erect signs and carry out liaison and administration requirements. T F.oley advised
that Keith morris will fund the purchase and installation of permanent baiting warning sign§ for the ngston area,
and that the district will continue to use "paper" signs in other areas. He also raises the issue of fthe increasing
need to commit funds and resources to maintain control in areas across the District. This will need to be
reviewed before we expand the baiting any further.

4.3 Perup Information Day

Manjimup District have received a good response to their offer to hold an Information Day 'about CALM's
activities for landowners adjoining the Perup. Once they have collated responses then they will establish an
agenda and arrange a date.

4.4 Phillips' Sanctuary

R Hagan advised that we had received the Crown Law advice about the options for Testamer_ns, Caveats and
Covenants on the tities which may be consider in relation to joint agreements for managing Section 16 proposals.
it seems that a Testament is not possible without a Legislative basis, a Caveat may be necessary once QALM
has a significant investment to protect , and the Covenant may be used by the Phillips family to ensure continued
purpose of management by their heirs.

None of these legal mechanisms are considered necessary at this time.

4.5 Liaison with Other Regions

J Kimpton requested that we approach the Swan and Central Forest Region and ask that they send us copies of
their Fauna team minutes, so that we are not duplicating effort across the Regions. .

ACTION - R Hagan to write to SR and CFR to seek feedback on fauna management.
4.6 Fauna Sightings Questionnaire

There was concern raised about the delay in completing the Fauna Sighting Questionnaire. It was agreed that
we should complete this and have it circulated before the end of October.

ACTION - R Hagan and G Liddlelow to complete fauna silhouettes by 22/10/93.
ACTION - Fauna Sighting Questionnaire to be circulated to Districts for photocopying by 25/10/93
4.7 Trap Numbers

We are unsure about how many Elliott, Sheffield and other wire traps we have available in the Region. It was
suggested that we carry out any inventory of these so that we can identify what we have available.

ACTION District staff to carry out an inventory of all traps that they have so that we can identify what
resources we have in the Region.
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4.u;  Stratification

Team agreed to focus on stratifying the Regibn for survey and trapping at the next meeting. Identified a range of
reference material which will be required for this work.

ACTION - G Liddlelow to locate and bring along copies of Churchward's Landform maps for the Region.

ACTION - R Hagan to provide copies of CALM Management Plans, APl maps, Beards vegetation maps,
and access to aerial photo's, Landsat photo's etc.

5. NEXT AGENDA;

The Team members discussed the results of today's meeting and agreed that the format of the next meeting
should be;

1. Previous Minutes

2, Action ltems

3. Define aims and objectives of stratification All
4, Link to regional goals and strategies All
5. Reference Management Plans All
6. Develop a tenure link and weighting " All
7. General Business All

6. NEXT MEETING

Friday 12th November 1993
0930 - 1200 hrs
Regional Conference Room, Manjimup

; 1200 hrs

Distribution; F 9/4
R Hagan _
D/M Manjimup fyi
T Foley
D/M Pemberton fyi
H Manning
J Kimpton
D/M Walpole fyi
G Doust
G Liddlelow
K Morris fyi
Reglonal Manager (CFR) fyi
Regional Manager (Swan Region) fyi
Dr A Burbidge fyi fauna32.doc




~ ACTION STATEMENT

TEAM NAME : SFR FAUNA MANAGEMENT TEAM

MEETING NUMBER : 5

MEMBERS PRESENT :

DATE : 18th October 1993

APOLOGIES ; H Manning
{TEM ACTION
01 All team members to provide comments on "Interim Management

Guidelines for Mallee Fowl (Leipoa ocelfata)", to G Doust at Walpole by
1st November 1993.

02 R Hagan to write to SR and CFR to seek feedback on fauna
management.

03 R Hagan and G Liddlelow to complete fauna silhouettes by 22/10/93

04 Fauna Sighting Questionnaire to be circulated to Districts for
photocopying by 25/10/93

05 District staff to carry out an inventory of all traps that they have so that
we can identify what resources we have in the Region.

06 G Liddlelow to locate and bring along copies of Churchward's Landform
maps for the Region.

07 R Hagan to provide copies of CALM Management Plans, APl maps,
Beards vegetation maps, and access to aerial photo's, Landsat photo's
etc.

NEXT MEETING: DATE: 12th November 1993
TIME: 0930 - 1200
VENUE: Regional Conference Room.

LEADER: R Hagan

R Hagan (Team Leader), G Liddlelow, T Foley, J Kimpton.

RPH

RPH/GL

RPH / GL

TF, HM, GD

GL

RPH

W N
N,

DATE
01/11/93
22/10/93

22/10/93

25/10/93
05/11/93
05/11/93

05/11/93
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ATTACHMENT 1 -~

NATURE RESERVE INSPECTION : REPORT
(Human Usage)-
REBERVE NO.: vvvrenneenennann SHIRE/S: ..o, e ;vesiING: i e
PERSONNE_L.; .................... DURATION: . . ... ittt i eeennns DATE . i it ettt it e e e
SURVEY NO.: vvvveeinnains

COMMENTS/RECOMMENDATIONS: (Inspector)

Initials/Date: .. ..ottt
COMMENTS: (District Managaer)
Initials/Date: . ... ittt vtman ey
OFFICERS TO NOTE: 1o 2 3
FLORA OBSERVATIONS:
FAUNA OBSERVATIONS
1. SIGNS Yes or NO
Y 7 s8
S1 52 Ss3 54 55 56 57 O1¢
Style New
Style:
(O,N) - L L ] ]
— —
Type: ::}
L] L :]

(A,0)

None
Reprace

] ] ] Area 1.0.
N ] [ Other
] [} R ] ]
Maintenance: i:] T:] ::]
(N,R,M,X) — — = =

- -

COMMENTS: (include recommendations for sign posting and maintenance) ............coouvun...

Maintce.
X Remove




2. NEW MINING ACTIVITY Yes or .NO
(Since Last Inspection)

Pit No.: Pl P2 P3 P4 PS P8 24 P8
raee INIRIninIninin
(G,s,0)

Ot
Age: :

(R,M,O) _J L—J __J _J _J _..J —J
Area:

(m?)

i I O B O O O S O O

Rehabilitation Required:

(N,R,C)
Ripping: ' N l l l
N . f —J
| F_— i:] | | | [:: |
Reshaping:
I . A R O I L]
Seeding: ’ ’
L __J | L L} L |
— —— — — s — — —
Planting: :
_J [ | . __J [ L ] ]
— ] — ) — — — —
Area Rehabilitation:
2
Complete (m<) __J
AS [ U D N R I R
Associated Problems:
(S,w,R,N)
(up to 2 entries)
3. INTRODUCED AND DECLARED PLANTS AND ANIMALS
Yes or NO

- 0 0

(R,F,C,s,P,0)

tocation: L0 e e e e
Comment: S e e e et e i e e e e e e e

Indicate position on map if small area. Comment on extent of infastation.

Gravel
Sand
Other

Recent
Moderate

Ova

None
Required
Complete

Soin
Weeds
Rubbish
None

(Indicate area on Reserve Map)

Rabbit

Fox

Cape Tulip
Sour sob
Pateraons
Curse
Other




4. RUBBISH DUMPING Yes or NO
ay :
4
8ite No.: R1 R2 R3 R4 RS RS R7 RS M1 xed
Household
Type (Dominant): Industrial
(M,H,I,V,S,C,A,W) Vehicle
(up to 2 entries) Soi)
Chemicals
Animals
- Wire
Recent
Age: | Moderate
(R,M,0) O1d
Scattered
Form: Heaped
(S,H) = = — — — E— — —
Smali
Size: L] L L Trailer
(s,7,x) T o T - o X Truck
Comments On Cleanup reqQUIred: . ... i i ittt ittt eeentneenaeae s e ot e ie e e e
5. RECREATION USAGE:
Yes or NO (Indicate area on Reserve Map)
F1 E2 E3 E4 ] Picnic
Campsite
Type: ' Watersport
(P,C,W,V,0) Vehicle
Off-Road
(08 A o X - Other
Associated Facilities: Fire Place
(F,B,s,T) . Bins
Structures
Toilets
(Multiple entry if necessary)
— —_— — — .
None
Environmental Damagqge: u : Yes
(N,Y) B L L] L
— = — F— —
Facility Damage:
(N,Y) — — — — —
fr————y ——— am— — h —
Associated Rubbish:
(N'Y)  —— S —— b e et

COMMENTS: (Note activity adjacent to reserve alsSo) ........ ...t rvrensorarannensorreesercs



) None
6. TIMBER CUTTING: E o R
ecnmt
(N.R.M,0) Mode ate
Spectes: ................ Purpose: .............0.. O14
None
002 = - Y
ype Recent
7. STOCK GRAZING: Moderate
(N,R,M,0) v Evidence: ..............c.ciiiiii.. O14
. No
8. OTHER TLLEGAL ACTIVITY: TP e e e e Yes
(N,Y) .
vl vz u3 u4 Telecom
9. UTILITY SERVICES Wate
r
D D D Sec
Type (T,W,S,0) Other
Ot her .
No
Recent Maintenance: Y
es
(N,Y)
COMMENT S .. e e
’ No
10. RESERVE BOUNDARY ALIGNMENT CORRECT?: (indicate on map) Yes
(N,Y)
STOP

Check you have covered everything and made appropriate comments and marked route of
inspection on Reserve Map. Attach Reserve Map to Report.

NOTE 1 If this sheet is a mess, stop and neatly transcribe it to a fresh sheet.

NOTE 2 Recent activity is defined as less than 6 months old.
Moderate activity is defined as 6 to 24 months old.
01d activity is defined as greater than 24 months old.




ATTACHMENT 2

WALPOLE DISTRICT
INTERIM MANAGEMENT GUIDELINES
FOR MALLEE FOWL (LEIPOA OCELLATA)

INTRODUCTION

POLICIES AND ADMIN INSTRUCTIONS
BACKGROUND OF SPECIES

OVERALL OBJECTIVE

AIMS AND STRATEGIES

ESTABLISHMENT OF A MANAGEMENT TEAM

MONITORING

? o\
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INTRODUCTION

During February 1993 CALM roading contractors reported sighting a population of Mallee
Fowl (Leipoa ocellata) Lochart/Thomson forest block. Later in February Grant Wardell-
Johnson (CALM), Rod Smith (R.A.0.U.) along with 13 others visited the
Lochart/Thomson site and saw Mallee Fowl tracks at the roadside, and were quite
convinced of the accuracy of the reports, though very surprised. The fifteen people then
searched about 10 hectares of logged areas without seeing Mallee Fowl or nesting mounds.
A Mallee Fowl was also recently sighted by a faller in an adjacent jarrah logging area.

Lochart/Thomson forest block primary land use is timber production and catchment
protection. The area immediately surrounding the Mallee Fowl sighting has had logging
but there is also areas of unlogged forest.

Other sitings of Mallee Fowl in Walpole District has occurred previously. During July
1971 forest guards Phil Tomlinson and Max Campbell were conducting a dieback survey in
the north east region of Walpole District when they discovered a Mallee Fowl nest in the
table drain of Western Road. This location is approx. 25km to the east south east of the
latest sighting at Lochart/Thomson forest blocks. :

Although the Mallee Fowl is not on the current priority list, this population is the only
currently known population in the higher rainfall forest areas and therefore requires some
consideration in the management of CALM's activities in the vicinity.

RELEVANT DEPARTMENTAL POLICIES/ADMIN INSTRUCTIONS

CALM has a range of Policies and Admin. Instructions that are relevant to the
conservation of the Mallee Fowl.

2.1  Policies

Number 33 - Conservation of Threatened and Specially Protected Fauna in the Wild
(May 1991).

- Develop wildlife management programs or interim wildlife management
guidelines for species or groups of species of threatened and specially
protected fauna.

- Monitor known populations of threatened and specially protected fauna.
- Undertake research on the distribution, taxonomy, genetic systems,
' population biology, protection and management of threatened and specially
protected fauna.

- Train staff how to conserve and manage threatened and specially protected
fauna.

- Establish whether threatened or specially protected fauna are present before
undertaking any activity on CALM land that involves permanent destruction
or major modification of habitat of native fauna.

- Ensure that any burning programme on land managed by CALM will not
lead to threatened fauna being threatened with extinction.

- Maintains appropriate records/database.
Number 44 - Wildlife Management Programs.
- Prepare interim wildlife management guidelines for taxa (and their habitats)

or ecological communities that urgently require management, but where
there is insufficient-data available to prepare wildlife management programs.
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- Consult with interested non-government organisations and the public
concerning the implementation of interim wildlife management guidelines
via appropriate consultative committees and public consultation processes.

2.2 Admin. Instructions

Number 44 - Protection of Endangered and Specially Protected Fauna in
Department Operations (July 1990)

- Maintain an "Endangered Animals Register".

- Record their locations on the H.O.C.S., Master Burn Plans and office
coordination maps.

- Train appropriate staff in their management.
- Nominate an officer for their protection and management.

BACKGROUND OF SPECIES IN W.A.

-~ Knowledge of the Mallee Fowl in W.A. is patchy, despite the fact that the species has been
recommended for addition to the state list of threatened fauna.

The species has already disappeared from several areas of the south-west, such as the
Busselton-Cape Naturaliste-Cape Leeuwin coastal fringe, the Lake Muir area (Storr, 1991
as cited by Orsini, 1992) the Kellerberrin District (Saunders and Curry 1989 as cited by
Orsini, 1992).

The bird occurs in the Shire of Shark Bay (Storr, 1985 as cited by Orsini, 1992) and is
sparsely distributed in the arid interior (Storr, 1985). A study has been in progress for
several years at the Eyre Bird Observatory. The core of the birds distribution in W.A.
today is the Mallee lands of the south-west of the state, particularly where some large areas
of native bush remains (Orsini, 1992).

The main causes for the decline are;

* loss of habitat from clearing (Frith, 1962);

* fire (Benshemesh, 1990) Appendix 1;

* competition for food by rabbits and domestic stock (Frith, 1962);

* Predation by foxes (Priddel, 1990 as cited Orsini, 1992).

A excellent most factual account of Mallee Fowl habits can be obtained by reading a book
by H J Frith (1962) "The Mallee Fowl" who studied the bird for seven years near Griffith
NSW. A more condensed account of the Mallee Fowl habits can be found in Ian Rowley's

book "Bird Life". See Appendix 2.

It should be noted that research undertaken on Mallee Fowl has been carried out in Mallee
vegetation types in low rainfall areas.

The population of Mallee Fowl which these guidelines are addressing are in the high
rainfall areas. Therefore the habits of the Mallee Fowl, while remaining similar, will be
potentially modified to fit with environmental aspects such as shorter summers, vegetation
types and landforms. Our research should address these modifications.




OVERALL OBJECTIVE

To increase both the overall abundance and numbers of populations of Mallee Fowl within
Walpole District.

AIMS AND STRATEGIES

5.1  Aim
To consolidate existing known population.

5.1.1 Strategies

Determine numbers and current distribution of both range and nests
using visual and aural observation.

5.1.2 Train staff in management practices necessary for the re-establishment and
_monitoring of population of Mallee Fowl.

Minimum of four people in the district will be familiar with
handling, tagging and surveying (visual and aural) of Mallee Fowl.

One will have attended and passed the Mammal Conservation course.

Three people will be accredited to handle and lay 1080 baits. One of
these will be an officer.

Train staff and contractors in identification and recording procedure
for sighting of Mallee Fowl or their nest.

5.1.3 Determine management strategies to secure existing known population.
- Consider fire regimes on master burn plan.
- Predator control by fox baiting three monthly.

- Consider the effects of operations that cause structural habitat
change.

- Map location of existing nedt mounds for internal use. e.g. -
Wildfire Suppression.

5.2  Aim

To increase knowledge of Mallee Fowl and their habitats in the high rainfall *
forests.

5.2.1 Strategies

5.2.1.1 Monitor and record nesting cyclé.

5.2.1.2 Define effects of fire on Mallee Fowl and its habitat
and recommend management guidelines;
* season

* intensity
* frequency
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5.2.1.3

5.2.1.4

Impact of structural habitat change.
- Effect of harvesting timber, wildflowers.
- Proximity of roads.

Identify alternative habitat areas within Walpole
District.

- Design system using vegetation and landform
maps to identify possible habitats.

- Validate and map these areas.

- Recommend future management strategies e.g.
relocate or facilitate natural desbursion.



Management of VIalleefowl Wlth Regard to Flre

J. Benshemesh

: _Broad rcale/‘re climinates malleufowl in the short term, and .
even 20-30 years after fire, breeding densities were found 10
be only aboui a third of those in long-tnburnt hubitats. As a.
_comequence optimal fire- frequency for malleefowl

" conservation is likely to be in excess of 60 years. The
negative effects ofﬁ:e are mitigated if fires burn patchily. In
Waperfeld National Park, some mallecfowlwere able 10
survive and repr o(/u( ¢ in burat arcas where relatively small
islandsof anburnt vegeidtion remaine o ws core-refuges. s
argued thar the prunary role of fire in the management of
malleefowl is 10 lower the chance df five inhabitats
importani for mallaefuwl and to enconrage the formation of
istands occurring in the event uf wildfire.

Ma\lleefowl (Lelopoa ocellata) have-undergone a
dramatic reduction in the extent of their range over the
past century (see Frith 1962a, Blakers « al. 1984, Kim-.
ber 198\) Furthermore, within. their current range in
New South Wales, the population density hus declined
over large. areas during the past two detades (Brickhill
. 1987). Consideration of factors that muay éffect habitat
suitability for malleefow! is therefore urgently required.

'Apan from grazing by sheep. which has a dramatic
and deleterious ¢ffect on malleefowl populations (Frith
1962a), fire is the major agent likely toalfect mal-
leefow! habitat suitability in-uncleared areas. Like most
. other Mediterranean-type ecosystems, malee habitat is

" both fire-dependent and fire-promoting (Mutch 1970),
and fire plays a vital rolein determining floristic and
structural diversity, Gill (1975.1977) has emphasised
the importance of the fire reginie (Irequency, intensity,
and season of burn) inCoNSIde ring vegeritien responses
10 fire. In mallee, fire frequency is perhaps the most im-
‘portant atiribute of fire regime as nost fires oceur in
Kie spring.to summer, and fire intensin iy relavely in-

variable for 2 given habitat (Cheal 1984, For ammals
she pattern of Tire (Le. size and paichiness of fireris
also of ericial importance as unbusmt piches iy pros:
vide refuges afier fire, and burnt/unburt boundaries
may provide additional benefits for some animals (¢.g.
Bolton & Latz 1978, Saxon 1Y83).

"Given that same fire is necessary and inevitable in
the matlee. Taddress two main ssues heres what is the

likely etfccl of fire frcqucncy and pattem of bum on -
m'\lleetowl and whalt scope is there for man'u:ement to )
bcncﬁl mallccfowl"

Flammabnllty of Malleefowl Habltat
Mailce habitats are amongst the most inflammable

“hahitat types in the semi-arid zone largely because of the

accumtation of Teal; twig amed bark litter uinder m.\llce
trees (Gardner T957). This litter formis a highly,

combustible fuel'bed \»hlch aided by hanging ribboas
of decorticated burk, transmits fire to the canopy. Fires

that develop often ‘expand rapidly and burn vast arcas of

country despite discontinuities in the ground fuel. Few
malleefowl! are tikely to survive such contlagrations.

The accumulated litter is also an essential require-

- mént for malleefowl nest construction (Frith 1962b).

Bumt country does not support recolonising birds for
10-15 years after fire, probably due to inadequie fitter
supplies for nesting (Cowley etal. 1969). By ihis time
mallee may orice again-c camy sufficient fael forafire
(Le_n:h & Naoble 19811,

Frequency of Fire
Might fire improve mu/lu/ms Ahabitat?

“ It has been suggested in the past that fire may lmprove ‘

habitat xun\\bllnv for mallecfowl in the longer temu
Frith (19624 showed the dict of mallecfow 1o be
Fareely cormposed ot seeds irom shrubs (pumumulv

Acacra sppo, and crreumistiitial evidence sugiests that

the sthundinee O these 1ood sOourges iy o o L tor
determining matlectow! breeding density (s itinlh,
Booth 19871, Several authors have suggested ta as
these Toad-shrubs tend to dectine m aburdinee as
madlee communities mature, mabieelowl consers atien
ey require periadic fire 1o maintun adequate
popalanons ol foag-heub species (Cheni ered 1979,

Noble 1984, Birekiufl jasT).

[ iested thevadidity of this argument by direetly
compiwing the density of breeding malleetowln four
ni \lehul patirs of Tvou n“'l"() 30y earsadter tiee), and

At ites Gt least A0 vears atter fire g in the Vie-

o




tormn manec (sec Bcnshemcsh 1988) If ﬁre |mproves

. habitat for malleefowl, ‘young sites-should support -

- higher densities than their *mature pam\crs ‘The results
revealed an cnurely opposue trend breeding density in-
young sites was on average only about one third of

_that in ‘matyre’ snes despite higher abundances of -

© food-shrubs in most of the ‘young’ sites compared with

their ‘mature’ pdrlncxs(Fu:urLs Idb)

- Possible effects. ofdijj’erem fire frequencies
The possible effécts of different fire-frequency regimes
- on malleefow! breeding densmes were estimated using-
the following assumptions (Flgure 2a)

1. no breedlng occurs for 10 years after fire; ,

2. there is a'linear increase in brcedmg density from 10-
25 years after fire, at which stage the denslty reaches -
one third of the maximum capacity of the habitat;

3. thereisa linear increase in breedmg densny from 25-
40 years aﬁer fire, at which stage 1the dcnsny reaches
the maximum capacity; and . -

4, maximum capacity is mdml\uned fora runhex 20 years

For a hvpotheuwl “,lle {or reserve) that is burnt peri-
odically in patches 1 assumed that.equal areasof. each:”
age-class of mallee were presentatany One time. The
overall density of nests in the- site was then calculated
for difterent fire- trcqumcv regimes as the average of

-the expected density in cach pateh th.e. the cumulative
area under I 1eure 2. and this averigee density was
fakento L\llm(llt. the eltect of diltesing fire- mquuu v
mumes on mallactowl (Figure “b)

- This prmucuvc analysis prowdgd.J meuns of ussess-

ing the possible effects on malleefow! of fire frequen-

.cies previously suggested-as nommal or desirable far
mallee generilly. Leigh and Noble (19811 have es-
tated that fire odcurs with o 20 vear l"ru]uckn( v in -
tee tands, and pastoral mallee of New South Wales niay
be burntat 15-20 year intervals for hazard reduction
(Noble F984). Ch«.al c¢ral. (1979) suggested an average
hcqucm\ of 40 years as ecologicully desirable for flord
and Fauna conservation in Victorian malee. Al these
fire frequencies matieciowl popuhlmn:\ nay he ex-
pected 1o be mantained atabout 6% 1 20 vear mten aly
and 304 (50 yewr) of the maximum crrying -capacity
of the habitat (Table 1, Even an average fire frequency
ol 60 years may only maintain populations at about
54% ot the muximum c;irrying -capicity, neverheless
this 1s o 75% improvement over a0 yeareye le of

- buins.

I senvar, strany cise can bestade foren-

“couraging much longer intervals betw een fires than

.c:(lrymc and perhups ennicad stage of a lte

m
(o

N vourg

g - 8
e

Ca
o
——e

)
-

£

Figure 1 _Malleefowl breeding densily and food-shrub.
abundance = ‘malure’ and ‘young' sitgs:

(a) estimatoc nu“bw ol used neslts per 100 Fa.,

(b} abundaiice ¢! major leod-shrubs. Letlers indicale site

. location:

8. Bronzewing reserve: U, Underbool Track (Brg Desen): A.
Annuello block (eastern Sunset Country); G, Gunners track
{north ol Pine Plains). Sites were 150 ha in every case

'excepr Bronzewing where sites ware 250 ha vach.

thase previously considered for habitats which support,
or potennaily sapport. populations of malleeiowt.

~ Pattern of Burng
- Habitats which are most suitable for-mullecfowl are

probably the mostlikely to hum in the event of fire due
to the accumulanon of lier. Nonetheless pi uches of

suttable habitat are oceasion; Uy feft unbumtin the wake
o mallee tires. Sach sfands may serve as rEservVeins for

Sthe fUlUIL recolenmsiion ol the burnt county as il

becomes miore favourable over ensuing dcwdu

rhc viability ol these unburnt lx.‘mds as core-
refuges far malleetow} will depend on the balance be-
tween the survisal ol birds contwned in them, and the
recruitment of birds from within the paten wnd rrom out-
A ther inception, unbumt shinds arc an
d"(. ”'U\"I(.

side sources.
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 Management of Mallegfow! < Witk Régard 1g.

‘oo"is Max Carrying-Capacity

- 20 0 0

YEARS SINCE FIRE

T o0

oo% Max Carrying Capacity

80}

BOF e e

w0r

S0 20 20 w0 0
FIRE FREQUENCY (years belween res)

Figure 2° Estimated responses of malleslow breeding -
densily- to fire. Breedihg densily is expressed as a proportion
- "ol the supposed-maximum carrylng capacuy of the hab:la! at
40-60 years after firs.

(a) alfect of lime since lire on breeding densily (numbers
indicate assumplions listed in text).

(b) estimated effect of lire-frequency (years between fires) on

breeding density.

and the response of malleefowl is especially interesting
as'the active promotion of fire-age mosaics has been
suggested for enhancing malleefowl habmt (Brickhill
1987). '

A case study of malleefowl after a patchy burn.
A study of malleefow! before and after o wildfire in
Wyperfeld National Park has provided'some
information on the response of the hirds 1o fire
generally, and on the effectiveness of small unbumt
islands to support malleefow! (Benshemesh 1988).

The fire occurred in mid summer (January 1985),
burnt over 10,000 hectares of mallee and left only 6-8
islands of unbumt habitat. Four of these islands were
contained within the study area; each totalled 6-7 hec- -
tares (less than 10% of home-range) and was sur-
rounded by 12-20 hectares of partly. burnt habitat
(Figure 3). Patches of Callitris verrucosa appeared

responsxb]e for the formauon of cvcry 1s]and lcft in the .
wake of thls fire, probably because the scarclty of
ground fuel under Calllm_s p_rovnded a barrier to the

fire and split its front,

-Eight*birds were radio-marked.prior to the fire and

- all initially survived the fire. Two-of three birds banded
~before the fire (but not radio-marked) were recaptured
" in subsequent months, However, in the months follow-

ing the fire most of these birds had either emigrated or

- died, and after nine months only four of the original -
eleven birds rémained in the study area, [t is notewor-

thy that all emigrating birds (four birds) used corridors
of remnant vegetation and pine/belah woodlands, rather
than traversing large aréa’s of bumt country..

The remaining birds did not breed in the season fol-
lowing the fire, probably due to a'scarcity of food for
several months after the fire. Breeding resumed during
the second season after the fire, and each island con-
tainéd at least one active nest (one island contained two
widcly separated nests). The breeding success of these
nests was similar to that measured in the study area

“before the fire i in terms of the size, number, and hatch-

ing success Qf eggs laid;

- Despite breeding in islands after the fire, recruit-
ment of birds into istand populations is probably lower
thar in contiguous unbumt mallee. Most radio-tagged
chicks' released ar nests dispersed widely. and readily
crossed into recently bumt habitat. As no breeding
would occur in bufnt habitat for at least a decade

(Cowley et al. 1969),immigration into the islands will

probably be far higher than emsigration out of these is-
lands.

'Rudio-t_racking of adults surviving in the istands
revealed thal, although they showed a consistent

-preference for the least fire modified habitats in most

seasons, they nevertheless utilized the bumt habitats ex-
tensively (Figure 4). Many of the malleefow! foods
were found predominantly in the bumnt areas due 16 the

‘emergence of herbs afier the fire. There was a strong

correlation between where the birds spent their time in
burnt areas and the seasonal availability of their poten-
tial fouds. These foods sources however may be unreli-
able in the longer term. Herbage pulses after fire in the -

mallee are short-lived and the abundance of herbs

Table 1 Predicted effects of fire-trequency regimes on

malleefow! breeding density (from Figure 2b).

Flre-frequenéy(years) 10 20 30 40 50 60

% max carrying-capacity 0%. 6% 15% 31% 45% 54%

of habitat
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b
Mosatcs Do lhc'v improve ma//eefowl habitat?
Brickhill (1087). suggested that a-fine scale. fire-age
: mosaic would actually improve mallesfow! habitat, as a
i high diversity of habitat ages increases the abundance
-and diversity of foods. particularly herbs and
food. hwrxn" shrubs, Evidence for-oragainst this idea is A
scant. At Brickhill's study site at Yalgogrin (N.S.W
Eucalyptus harvesting produced & re-ace oy T.".-:
i site contained a high breeding density, although this was
, still below the average density recorded by Frith (1962a)
, in similar. though unmodified habitat (Frith's type-I-
- mallee, now almoxt cnurely cleared),
lfm.lllcc!nwl were :\(Ivanmgul by access to recent
burns, then higher hwuhn[. densitics may be expected
| in immediately adjacent "mature” habitats. | found o
I evidence for an increase in nest density in “mature’ mal-
: lee adjacent 1o 1-4 yeur old burns in nest searches m
l Wyperfeld (Benshemesh, unpubl data). There was
however an indication of an increase in breeding der-
sity in those pnmnm of the *mature’ sites immediately
adjacent o ¢ young'siles in the paired Compitrisons
I - described above: more tham rwo thirds of active nests
| were found in the half of *mature’ sites closest to tha
‘young sites. Nonetheless this increase in density was
' B HABTALS offset by the much lowcr breedlmz density in ‘young'
MATLIL i aevew PR L aneny ' sites.
N R PUCI UL ADT L anngenn .
’ E o v In summary, there are inadequate data (0 ascertain
. R = B whether a fire-age mosaic may improve habias 1
‘ ' i mallecfowl. Considering the long time required helors
K Figure 3  Islands of unburnt habitat after the fire in the - bumt habitat regains its general suitability for mal-
study Site at Wyperfeld National Park lecfowl, a cautious approach to the use of fire is
declines markedly after 1-3 years (Cheal er a{ 1979, necded. [t is clear however that ‘mature "habitats are ¢s-
Specht 1981, Noble 1989). The usefulness of bumt sential and their protection should be the focus of
habitat for foraging therefore will probably decline. at
least until Acacia and other shrubs maiure o praduce a
regular supply of seed, Even then, food may be abun-
dantin burntareas only in summer, )
| In short. this study demonstrated the potential of -

even small unbarnt islands o support malleefow !, af-

though the viabdine o these satar populations was uey

i certamsthe toods the birds aatised 10 b Coumn ,
were short-lived, and such repracuciion as was . ,
achieved was dissipaied to strraunding habuats, Lirger : ' /
islunds would reduce the dependence of malieefow! on ’
the uncenain foraging value of the recently bumt sur- ™~
roundin('\ and a higher frequency of islands would in- ST~
crease bath the total number of malleelowl surviving a durnt 45%
fire and the chance al dispersing chicks recolonising is- Figufe i The Avefane proportions of habitat-lypes i the
fands w here malleelowd b have become ¢ Xingt. . R home- -rarge of birgs /O/’GW'ng the firg. Vith the exception of
o unburnt ail habilats were modilied by firs o some f’Pf"“ﬂ
(see legend of F/gure 3.) All birds (12) and all seasons /7
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" Blakers, M., Davies.. S.J.J.F & Reilly, P 1984,

Munagement of Malléefowl

for-malleefowl conservétion, and thus lhc‘major role of

* fire in the management of malleefowl isto lessen the ef-

fects of wildfire. A similar argument may apply (o other
bird species found only in mallee. Mostof these mallee
endemics (listed in Schodde: 19817 are restricted 1o
habitats that have not been bumt for at least 15-20
years, and bird species richness in malice increases for
at least 60 years after fire (Cheal e af. 1979, Meredith
1984). The conservation of these species in each '
reserve will depend on-the continual presence of long:
unburnt habitat. Given the potential size of mallec fires
in relation to even the largest reserves the continual
presence. af tong-unburnt mallee cin no longer be as-
sured. The development of management methods that
limit fires or encourage them to burn more patchily war-
rants urgent attention.
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rd manages to stay on top and peck at its defenceless
victim below. Despite the violence of the battle, Michael Ridpath
found only a few of his birds suffered serious damage. Such fights may
last as Jong as fifteen munutes but most are only one to two minute
bouts. During his study 2,335 encounters were seen; not all of these

ended in fights, of course.

The banded native hens at
many hours and it was possible 1o recor
between the owners of territories and either respa
groups Or roving young birds. Allsuch fights were started by the owners
who won 77 per cent of them ; 22 per cent of fights were stalemates and
in only one per cent of cases was the owner foreed to retreat. Most of
the stalemates occurred between established groups and usually they
took place right on the territorial boundary. Analysis of these fights
chowed that ownership of territory and the attacking role were more
important than cither age or numbers of group members.

Both spontaneous roving by one-vear-cld birds and greatly -
creased territorial behaviour by group members reduced the density
of the population at the start of each breeding season. Surplus birds,

that roved out of the optimal territorial habitat into less favourable
areas such as neighbouring farms, suffered a heavy mortality from
hunting by dogs. shooting and peisomng. Adult mortality was very
jow amongst established groupsin nutural situations.

So, the native hen. cvolving in the catety of an island habitat has

become highly social and flightless ana has special habitat require-

ments. 1n consequende. living space i the right sortis at 2 premium
ntdetence from lessformupate, aspiring neighbours.

over until one b3

Hunting Grounds werc watched for
d the outcome of 1.122 fights
ssing established

and requires consta

shorter. Ay ¢ : '
e AN g Ay require s wher

13 Thc E\"IaHCC FOWI' LEIPOA OCELILATA

I ¢ ¢ * - v, <
24 } LN at oul d bl“ AN ~oul (hL f 1
l) n JA 1 i n 1 l i 1 8 i ll\’

confined to Ausiralia Megapodiidae are

’ \ ! and the siands 1o the : i
SR ' he s o the north and consist of si
et ']-1::1),}:1!1\;:\ ol}\ cd rcma_rkat_)lc ;1rr;mgcnurnt;‘li<t) :’:1:1’;
o e g, They all ! r.)-( weir eggs in the ground and rely on heat
o o oo S fromm ot \g vegetation, or even from volcanic activity
to provide the ‘m]\._.( Y »a}rm(h. Although there are thirteen s cc",
et wmd,(‘m’ | )-n-g._,l the nL-i]'](‘(' fowl, Leipoa ocellata h‘dspb l‘cs
for sensible consery ”'( tal for 1t hie history to be well lll’)d(‘;'S(OOd iy
Nany of [},'(. nw;qxox)udnhrﬂr-afur::'s 1o be planned and implcmcnte;“d
P ;;\i;u;;(;f;: Jungle dwellers and use large pilcs- of
s ¢2g5~as'-[;, ch e Ig}?l any compost-gardener, to1 :
pmccs; o m<d1\1< ge;ablg material rots down, generatin , hcl:tcybdtc
proc em.imnmmlc[chacz]wtlhm fx .nwg:xp(x?c that has adaptcfi to a ;lu[?}f
Austrabamomment than | crestof the family. It livesina particularly
o 130 s inrai;) ub, the mallee. which grows in areas with ]cgq
fhan 430 mm o (‘”ra]\}.)cr.annum. and which is dominated by vario;.;~
Ty e (-3( : pts_sc“l(jlom more than 8 m high. It also occu us
Thany othe , s scmi-arid scrahb possessing a\li r : o
i crgraovth or compleie Canupy ;
Acacia shrubs Pluge 23, e

ht soil, a dense
and one or more abundant

The mallees shed leaves

. . bark . . A i
dry at first glance wmd twigs which appear harsh and

JUS[ how wrong ﬁxi:l?mmcfl- ‘f“Pﬂ’ﬂHSlng material for a compost hea
shown by Harm i:ri[hpdc»}om can be was clearly and painstakingﬁ;
mallee-fowl near Griffith L-lrm\g .‘ht. seven years that he studied th;:
papers {(Frith 1950, 19 ’Im—. ,-b'\\ ' H]S results are contained in four
The Maller Foeg it g2 #1002} and in amost readable book
Unlike most other hj ()i 1[ .' | . ‘
clutch and the interval g::’l'w(—)’::’{:"1’7}1"""//(11(1 tay as many
In vears when food was Jb.‘»)‘mj;“';t

a8 33 egys in a
eggs may vary from 5 to 10 davs
.h.c interval between cggs was
' . .

¢ irem ¢ jo davs” incul
130 1o gudavs’ incubuiion
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before it hatches, eggs laxd late in the scason taking longer to hatch.
This means that a female laying an average-sized clutch of 19 eggs

‘at intervals of 6.4 days {the mean interval) would require 115 days

to lay the eggs and 2 further minimum of at least 50 days to hatch
the last laid cgg:2 total of 5} months when the eggs require to be
incubated. . ' _

" The southern part of the continent where these birds live has a
mainly winter rainfall and a hot dry summer. To achieve incubation’
for 5} months, mallee fowl use both the sun’s héat and the heat
generated by the fermentation of organic material. The eggs are laid in
a large carefully constructed mound, as shewn in Fig. 15. How the
temperature in these mounds is regulated over such a long period of
varying climate was discovered after many hours of careful observa-

. tion and measurement and confirmed by experimentation.

- > o m=
rganic material =
= = -~

undisturbed’soil

0000007

FIG. 15 Section Lhroﬁgh a mallee fowl mound (from Frith 1962).

. The yearly cycle

‘" The sequence of events at the mound is shown in Fig. 16. Mallee-
fowl start to show an interest in their mounds in April or May. Either

they excavate new sites or, more usually, they open up old ones and

. remove all the spent vegetable material. Provided some rain falls, the

pair keep digging the site at intervals throughout the autumn and
winter until they have 2 pit some three metres across and more than
one metre deep (Fig. 162). At first they may work at several mounds

but soon concentrate on oné. When the pit is deep enough they begin

THE MAaLbER FOWL ’ L=

[
(524

Digging

EARLY WINTER pit

Filtling with
litter

Sun weak
Ferment moderate

Litter covered
Ferment starts

b .- ’ LATE SPRING

Sun moderate
Ferment strong

Mound opened early
morning to cool,
refilled quickly '

d.

E N SUMMER ¢ ,
P - Sand cover

Sun stro i
Sur ng increased for
ment moderate insulation

¢

Sun moderate . N AUTUMN .
Ferment weak-

n

Opened for
warming

Sand

E h :
S gg © ambfr

s B 527
sy FX
i”) .*_}_z Strong Moderate Weak ferment of litter

FI(.':. 16 The sequence of events at a mallee fowl’s mound.
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raking in the very sparsc unpromising litter that is available 10 the
mallee. By the time enough bark, leaves and twigs have been gathered,
the scrub may be bare of litter for as much as sixtcen metres all round
the mound (sec Plate 15). Rainfall determines mound activity at this
carly stage; showery days prompt the birds to work regularly whilst
both dry weather or soaking heavy rain calls 2 halt to.progress
(Fig. 16b).

Once the material is piled up in the hole the birds wait untl the nexe
rain saturates the heap and then they dig 2n egg chamber 1n the top
about the size of a four gallon drum. This chamber is cleared of all
large sticks and Glled with leaf material, bark, twigs and sand. By now
it is August and the heap of moistened vegetable taterial has begun
to ferment and to warm up; the sand excavated from the pit that was
dug in the autumn is now kicked back over the pile of litter and may
reach a thickness of nearly a metre by the summer (Fig. 16c). This
layer of sand not only helps to keep the heat in, but serves to shed
water when it rains, preventing the compost heap from becoming
cither saturated or desiccated. ' .

Opinion is divided as to how much the male and female contribute
to the building of the mound; probably this means that there 15 con-
siderable individual difference between pairs. Young birds are very
inefficient in their first. mound-building efforts and not untl their
third or fourth year do they perfect the skills of building and tempera-
ture control. However there is no disagreement that once the eggs
begin to be laid it is the male who dominates the mound and who is

responsible for temperature regulation. And rightly so, when one

considers what the female has to do in producing the eggs.

Few birds lay eggs that are more than 5 per cent of their own body
weight. The mallee fowl whose hatchlings have to burrow up through
maybe a metre of sand and then be able to run, and who can fly
24 hours later, need to be.very well developed when they hatch. The
eggs are thercfore very large (av. 190 g) and cach onc is more than
one-tenth the weight of the bird producing it. To produce an egg of
this size every five days or so for more than three months is a major
physiological task and mcans that the average malleec hen produces
more than twice its weight in eggs each scason. Not surprisingly then,
her job once laying starts, is €gg production and. to this end she just
feeds and rests, rarely spending more’ than one hour a day at the
mound. :

T S
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When the female is ready e lay an egg she approaches the mound
hunched up in a characteristic way and uttering a conlinuous o call.
The male, if he is not already there, hurries up and starts to open the
mound while the female remains crooning ncarby. Now and again she
approaches the mound to’see how the male is getting on and she may
even give a few helpful scratches before retiring again. At last the male
reaches the organic material and gives a serics of sharp loud grunts
which brings the female hurrying in to scratch and probe at the litter.
She is seldom satisfied with the first place the male exposes and so
leaves the pit to let the male try again. She may reject several sites
before finally accepting one and taking command of the situation. The
male stands on the rim of the excavation and both birds croon whilst
she scratches vigorously into the packed organic material in the egg
chamber. The actual laying of the egg appears to need considerable
physical effort; the egg is deposited directly into the hole prepared by
the female, after which she mav lie there gasping for several minutes

before walking out of the hole panting and with wings drooping, to

stand in the shade nearby and rest. The male, who has been standing

-quietly by all this time, now gently covers thecgg and finally replaces

all the excavated sand; this may take two to three hours.

The male has a hard life and I can do no better than quote Harry
Frith (1962, p. 63) *. . . the mallee fowl does seem to have little to live
for. From the time these birds are born. deep underground, they are
faced with a life of constant toil under a scorching sun. This life of
labour clearly shows in the birds’ movements; every move they make
is cautious, slow and deliberate, as though it was carefully thought out
peforchand to save wasting energy that must be conserved for more
important things’. ~ : '

How many cubic vards of sand a male mallee fowl moves in the
course of a year has not been calculated but it must amount to many
truck-loads (see Plate 15). Certainly it keeps him busy for most of the
day throughout the major part of the year, until he retires to roost
close by for the night. What he achieves by all this earth-moving is
shown in Fig. 16 and described below. _

By inserting into the mound instruments that would automatically
rcc.ord tempcrature on a chart in a hide some distance away, Hény
Fnth was able to monitor the changes in temperature that took place
in the mound throughout the year. To help interpret these results he
also monitored two artificial mounds that he and his hclpcfs con-
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.structcdlncar the natural mound. One of these was as similar to the

patural mound as the men could makf: it; the chgr \;]as nncd.v:;:t};
sand instead of organic material. I:n this way he wasa he 1o scpra:d_ e
the effects of heat from fermentation .a.nd heat from the sur; ;ound
compare these with the temperature maintained in the natura

managed by the birds {see Fig. 17)-

ORGANIC MATTER

% MALLEE -FOW§. MOUND
3‘ -
30 -

"26"‘“

22

SAND ONLY:

“INCUBATION PERICO

v
Y Y

B

T j ! — — TJAN | FEB  MARCH
JuY - AUG  SEPT - OCT NOV  DEC

. parison of the pera ‘ ded in a natural mound manipu-
of the tem tures recorde
FIG. 17 }A i&";‘)pamafcc fowl, and those obtained from a mound of pure ;altld ::rg
fat a:; untended artificial mound contiming organic material (
. from v

Frith 1956)-

The excavation and-the filling of thcpit by the birds has already
cribed above. .
b'E;ixn:rf:lczlo:crcd by sand, fermentation starts a.nd.t.hc tcmgcratt\.;;i
rises rapidly in early spring (Fig. 16¢). In the artificial mound a te
- . f I . : . t
pcratt;lxrifotcg which it slowly declined reaching the level of t?lc sand-
:;:oln n,xound in mid-December. After that date fermentation as a
| sou)r’cc of heat does not need to be considered further.

Once the natural mound reaches the required temperature of 313{'0 |
A ptember the. temperature remains steady at this level for -

the rest of the breeding cycle. Harry Frith found that the first €ggs

Once the pile of organic matter is moistened by .

°C was reached in September and held for most of that-
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were laid in September each vear, generally just before the mound
reached this temperature. Fig. 17 shows that in carly spring the tem-
perature in the mound containing sand only, was well below 33°C, and
theretore the difference between this and the temperature of the
natural mound must have been due to heat from fermentation of the
incorporated vegetable material.

That the temperature of the natural mound did not soar to that of
the artificial one was duc to the activity of the birds. Early in the
morning, before sunrise, the male opened the heap and immediately
scraped the sand back in. The recording instruments showed a clear
drop in the temperature of the nest chamber at this time, so that by
manipulation of the sand the bird had cooled the heap (Fig. 16d).

As summer approached, less heat came to the eggs from below and
the warmth of the sun was steadily increasing so that for a period the
birds could take it relatively easy. '

The male sall visited the mound every day but he only opened 1t
every two or three days and then he was in rio great hurry to close it,
leaving it only half filled in for most of the day. For a few weeks the
mound could be said 1o almost look after itself — and its eggs — although
the custodian was ready if required.

The installation of electrical heating equipment in a natural mound
enabled the temperature to be artiticially raised to 49°C, far above the

'normal range. Provided the bird began digging or scratching at the

mound he quickly noticed the high temperature and took the steps
necessary to achieve cooling by opening it up. However, sometimes
the male visited without digging and then he did not always reahize
that all was not well. Of thirteen such experiments conducted during
October-November, the male immediately recognized and corrected
for the high temperatures on nine occasions. From these experiments
and from field observations it appears obvious that the male bird can
gauge temperature accurately when it uncovers the mound, but not

otherwise. Most probably the tongue serves as a sensiuve thermometer
" since the open bill is frequently thrust deep into the sand. Whatever

his instrumentation he manages to keep the temperature remarkably
constant around 33°C throughout the incubation period.

~ By December the days are long and hot, and shade temperatures
frequently reach 37°C, while that of the ground may rise much higher.
Heat is still coming from the fermentation below the eggs-and so the
thickness of the sand layer above the egg-chamber is increased to
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provide greater msulation from solar hez‘t_t {Fig. I 6¢). Even [dhm"gs
coarse dry sand is a good insulating material, heat is slowly con uc;tc
in waves downwards from the surface, S0 t}?at even mounds m.orc:ktI xla.n
a metre tall began to heat up. Te cool thls.suuam_)n t\hc male would ¢ 1§‘
out.the whole mound early in the morning and after scat}tnl'mg 'm
turning it thoroughly he would scratch_ it allhb_ack into the mdchga;tr?._
The flow of heat through the mound is sufficiently disruprc - _\rt }n\
labortous process that throughout the summer the tvmpf*ralturf. 0. (l“.
cgg-chzamber never varied by morc ,th.zm a degree or fwo... [ n-l?x.\lllxl
<'\r'r:ph;\.si'/rd here thar icis the male ?nrd' that controls ac (x\:.(‘\ .\1' })(‘
meoeund. It for example, a cold spell in i\n\'(‘mlwr. mikes OP,‘ tng ;'i(,
mound impracticable: he mnay (:\;cn] ()p.pujv the temale aond xtop bes
xcavating in order to lav the cgg that is due. . .
(\L}‘;:\:li:?g ::i:% dlhc apbmach_ of autumn, axfd the passing _of~ thcc;
summer heat, the lasi phase of this complex incubation i rc.ac_hc
{1:g. 16f}. Fermentation has ceased to provide f_xcat .ior S(r.!:l;( tme',
more due to the materials drving out than to their bcx_ng used up, sc;
that the sun is the ouly available heat source for (he‘_mculf;x'[or anc
maximum use must be made of 1t. To this cn(! the birds \'1;:(:‘(} fhc
mecund late in the morning when the sun was at its hottest ;_md shining
directly on it. They removed all the covering sand except for mim Ii)r
se. letting the sun’s ravs fall into the centre of the mound. Tc» r;qa e tbc
most of the sun’s heat they warmed up the rest of the sanc 100, by
muxing it and turning it over; as.each layer was warmed so :; was
kicked back into the hole until by late afternoon the mound was
reconstructed full of warm sand. S _
By mid-autumn even these efforts were not enough to kecdp th:]:
cqz—‘chamber warm and by April mos't_m;ounds are abz;;xdc-mc an
the pair enjoy a brief respite before begvmmg'thc? cyc_lc ah ov er;ga'x:xh.
Perhaps because most humans'assocxatc digging in the san wxb
seaside holidays as a child, shovelling san.d around may nc;t Sf:en'lxdto].kc
a very highly developed skill. To put this in pcrspccuv; : would like
to quote from Harry Frith’s book again (1962, pp. 37-3 ):

The work at the mound, though laborious, is donc quickly and cfﬁ;:l;cnlfl)j. lI :ickc;
about half an hour, with a shovel, to expose the cggs. jI'hc male ;nsa- ce owa o
an hour and a half, using only his feet. Hc pants heavily and ﬁl:) it ncccnszi;yhis
rest frequently in the shade before the job is finished, but except in cr?crgc cies bis

rate of work is steady and unhurried. Digging out. hc-. stands facing t \: ccn‘.(h nd
kicks backward with powerful strokes, four or five with the left leg, then wi

Laadbo e e PPN
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right. The sand is thrown # clear three teet. and al(hox_xgh not much ts moved at a
time the constant rate soon tells and the hole rapidly deepens.
The way the bird goes about the digring suggests some knowledge of what work

is neceded: if it is 1o be a narrow shaft, a5 in the SPring. just 10 expose the cRg-

chamber. he begins in the top of the mound and digs rapidiv downward: if i¢ 18 fo

be a broad opening. as in autumn. he begins part way up the side and circles the
mound. marking out the broad hole, then gradually works to the centre.

As the cavits decpens, a stngle kick is not cnough to move the sand over the
nm. so he adopts 2 svstem of double handiing by lifting the sand halt-way with vac-
kick and then moving up to lift-rt over the edge. If the female » present. one bird

-may be stationed half-wan up the slope asad they work in unison, one lifting «hir
sand to the other whe pulsat over the edee. .

I the Mope Becomes o steep that the sand begin to run back :md-impcdc theu
work. they leave the bottom and RO ¢ the top to remove the spoil and widen the
shoulders of the hole. which. of vourse. 1. the only thing 10 do.

This chupter has been mainly concerned with the complicated pro-

cedures carried out by the mallee fowl to maintain a constant and

suitable temperature in their incubation mound - activities which
keep them busy for most of the vear. To fill'in the gaps of their life-
history I sh:l return to the Lirge cgg laid with such effort by the
female, and which remains deep in the mound for the fifty to ninety
days until it Latches. This big difference in the length of time taken
for the cggs to hatch appears te be due, at least in part, to the falling
temperature of the mound late in the season. Eggs laid in Januarv .
and February ook longer to hatch than those laid earlier, averaging
sixty-two days, whilst eleven eggs incubated in a mound from which
Harry Frith had removed the fermenting organic matter all required
more than sixtv-eight days and one hatched successfully after ninetv
days! ' :
Young mallee fowl hatch from the egg unaided by either parent,
in fact it is most unlikely that they will ever see their parents for once
they have burrowed up through the.sand they totter off into the bush
and appear to positively avoid contact with others of their species.
In order to sec how the young hatched-and escaped from the mound
Harry Frith incubated some eggs artificially. When the eggs were
ready to hatch he placed them in a heated, glass-sided box full ofsand,
in a darkened room and watched the whole process. He found that the
young scramble free of the €gg within two hours of the first crack
appearing and then with bursts of activity, each lasting five to ten

minutes, they struggle upwards through the coarse sand. One hatch- -

|
;
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ling, later found to be deformed, survived for twenty-two hours in the
sand before dying, which is quite incredible when onc considers t_hat
the only air available is from the pore-space bctyvcen ﬂjc sand grains.
Successful hatchlings may take anything from two to ﬁﬁ_ccn hours
to reach the surface after leaving the egg, probably‘de}?gndxng on the
degree of compaction of the sand, although exhaustion in hot weather
ng the journey. ‘ :
m?;‘;:x?ti?:)%sirvcr-’}s p(')in)t( of view there is lit-tlc warning before a
chick emerges from the mound. Because theschick burrows upwards.
with its neck bent and head close to its chest, the back of the neck or

;. _a claw are the first to-break the surface. The rest.soon follows and the

chick opens its eyes for the first time (Pl_atF 15). _Exhaustcd by its
exertions the.chick may rest on the mound for a while !)ut more often
‘it staggers off the mound and into the bush where it rests for the
remainder of the day. At dusk the chick emerges and .bcgms to feed,
scratching the ground and snatching up any insects disturbed. Even
on its first night above ground the chick usually manages (o §cr_ambl§
into a bush and to roost off the ground. By the second night it can fly
strongly to roost where it pleases, thanks to the wcl!-dcvc]opcd
primaries with which it leaves the egg:

for the chicks — or even taking notice of them. On_cc Harry Frith
watched a remarkable instance of this lack of parental interest: -
‘ . on i e ' le bird opening the mound
On a memorable occasion one morning we saw a ma

for the female to lay. When he had penctrated about a foot deep, he uncovered

1 i di iss a stroke, and ejected the chick in a
chick coming to the surface. He did not miss a stroke, ¢ :
:howcr of s»andg It fell on the mound and rolled down the edge under its mother’s

- nose, but she gave it no more th
‘serub (Frith 1962, p. 121). .
'Not only are adult and chick never seen together but the ch_ic_ks livc;
-completely solitary. lives. Even under the unnatural crowding o
aviary conditions, young birds keep apart from.each other.

Unfortunately; the legs of mallee fowl chicks are so much thinner

than the adults’ that it was impossible to band'thc.m in any way %hat
would have allowed the leg to grow normally. This means that lxtFlc
is known about how the young disperse from thcxr blrthplaFc. Pcrhaps
few data would have come from banding such birds even if a method
was available, for very few half-grown birds were ever encountered.
It would seem that the mortality of young mallec fowl is high and this

" No one has ever recorded any instance of adult mallee fowl caring

an a passing glance as it struggled away into the:
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is notreally surprising for the adults are long-lived normally and need
to produce only two young that reach maturity, in their lifespan, to
maintain the species’ status quo.

Nothing is known about the immature phase of the mallee fowl's
hfe. We can only gueéss that they mature fairly quickly as do most
of the pheasant family, who are related and have members of similar
size, In all his hours of watching, Harry Frith never saw anything that
could be called a courtship display — not has anyone clse; so we don’t
know how pairs are formed. But we do know, from his studies, that
mallee fow! remain together. once paired, so long as both partners are
alive. His particular favourites, Joc and Josephine, remained together

for six years; six other banded pairs remained unchanged for at least.

four or five years, depending on when they were first trapped and
banded™ :
Although the pair-bond once formed remains constant, the birds
roostapart, and for most of the year forage and rest scparately, meeting
only on the mound to dig, copulate or lay eggs. The birds defend a

territory in the sense that they attack other mallee fow! that come too
. close to the mound during the breeding season, -but once autumn .

comes interest in the mound (and’ territory) wanes and sometimes

several pairs have been seen feeding together. During the time that

Harry Frith was studying the mallee fowl, a lot of the mallee was béing
cleared and his study area was severely reduced. This may have
affected the density of birds in the remaining scrub, but one year

. before devastation struck twenty-one occupied mounds were found in

770 hectares ( one mound per 36.7 ha) which is probably a reasonable
figure for that country. Later, on his reduced area (162 ha) the highest

. density recorded was one mound per 18 hectares and the lowest, one

mound per 40.5 hectares. ‘
~ After the autumn-winter ‘walkabout’ during which territories are

- abandoned, the pairs resume mound activity and with it territorialism.

The interesting thing is that there appears to be very little consistency.
in the choice of successive mound sites. It is rare for the same pair to
re-use the mound that they used the previous year but quite common
for some other pair to use it so that there can be nothing intrinsically
wrong with re-use. One might expect young and inexperienced pairs

to start off with poor sites and progress to better ones-and this does

" appear to happen, but older pairs still frequently change mounds,

sometimes moving hundreds of yards. Fig. 18 shows the different sites
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\ - ’ rounds 1t; roosts are legion in mallee scrub and the food supply is at
7 / : o .the mercy of the season yet to come. However, it does seem strange

| ~ ones (H.J.F. only found two new mounds in seven years) a tradition of
7 , ownership has not developed. Perhaps variation in this regard, with
. someindividuals preferring a changeand others staying put, makes the
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®s3 species flexible towards environmental changes.
5 ~© . Astudy of the food of mallee fowl was difficult for two reasons.
57 Firstly, the standard method of collecting representative stomach
% - samples throughout the year was out of the question for a rare and
 lsss % S _ possit?ly _cndangcrcd. species. And secondly, the retrieving and
,//.- -.V : : . €xamination of scats (droppings) was impossible as the birds excrete:
/ _ o 400 dust, so efficient is their water retention. The only method left was to
054,55 e observe and record patiently every occasion when he found the birds’

feeding; to try and identify the item eaten and to search the-spot
where the bird had fed to confirm the identification. This must haye

‘v K /57
i ) °%

Successive mounds used by Joe and Josephiqe.

, ® Max and Maxine. been a hcartbrca.king procedure with such a shy bird but eventually
o g several of the pairs became well used to humans and tolerated their
: ’ 8 Loc'a.tlion of succeisive mallee fowl mounds, heavier’ © prying. It turned out that mallee fowl are largely vegetarian; in
P FIG- 1% soil shown hatched, (from Frith 1959). . : winter and spring they graze on the small buds and flowers of the-
; . . st move was forced on ' abundant herb layer and this source lasts them uniil some of the
used by Joe and jc?scph,r?e over aix )cllcifc.l Tbgznﬁ:;ctsuoycd by clearing, ; small shrubs set seed and then these are eaten. From January onwards
them bccaus§ their pre\fxf)us r?téug o m east and after staying there for Lo the cassia and acacia shrubs begin to shed their masses of seed arnid
but for the third year they move h Osl where they stayed for oneseason these keep the birds going until the autumn rains germinate the herbs
twoyears th.cy shifted 400":50‘" ::.vcst Another pair was more con- again. As the birds foraged through the bush any ground-living insect
bcforc_ onng 54? - ﬁrln rﬂc;lstc::natcd i)ttwccn two sites only 1oom ¢ncountered was quickly snapped up but they were never seen
.servative and for ._our }cah. iic used by Joe and'JoscPhinc two years to search for them especially. o
apart, bclforc moving (o the si o -+ The mallee fowl’s life is no sand-digging sinecure. Even before
previously. y N Harry Frith to European settlement, Aborigines regularly used to harvest the
These and the mOVCfncn‘; o,io{h:;i}zzll;sr };:lf,:;cis 1argrz,ly at ran- from the mounds and proba%ly the gingo )c’iug out eggs and snapcpgfds
conclude that the sclectxc_m of a c)ll I; to move less, and in all years they | up young hatchlings. But this was as nothing to the changes of the Jast
dom. In good years the birds ten Cd i tvoes T,o me this emphasizes hundred years with cxtensive clearing of the mallce for wheatlands,
preferred the lighter, bc‘;“ cgabm:hcs;ou);% in the lives of these birds. ~ the introduction of the fox and a large increase in the human popula-
the u;xquc cc?ct:z:)lfr,f::;gciz’icrrztorial birds, food and water supplics tion, that relished fresh €ggs and a nice dressed fowl
' ::gzzh_:: S;‘}:;;l roost and nest sites are all important and familiarity

with these resources over a particular territory is considered t; be on:
. : -
: i f life and tends to perpetuate the sa
of the advantages of this way o ' 1 me.
ial distributi 1 ; With the mallee fowl, once
spacizl distribution year after year. th : ’ e
’r'xr:ound site for the year is decided the territory automatically su
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before egg-laying and 34 were subjected to predation (one by motor-
ists, 33 by foxes). Foxes accounted for 377 of the 1,094 eggs laid; 130 of
the remaining 717 eggs failed to hatch and 111 of these were eggs laid
early in the breeding season, perhaps before the incubator was
functioning perfectly, or perhaps due to soaking rain. Fiftcen eggs
were broken, leaving 542 (49.5 per cent} to hatch successfully. It has
been calculated that despite the foxes the average pair of mallee fowl
produces 74 viable chicks during their lifetime,
clearing for agriculture and the consequent loss of suitable habitat 1s
the main cause of the decline of the species, c3mpetition for food from
sheep ranging through the mallee is an almost equally serious bazard
facing the mallee fowl. - :
© " As a direct result of the work upon which this chapter is based, the
study area has been created’ the Pullctop Fauna Reserve for the
preservation of mallee fowl and other fauna. It is only 65 km-from
- Griffith on a good road; I hope that many who read this book may
visit this historic patch of mallee and make the acquaintance of these
unique fowl — and remember the gallons of sweat that Harry Frith
and his assistants shed as they accumulated the data that unfolded the

mallee fowl story.

and that although -
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14 Two Parrots

In his recent book 1 '
on Australian pa
o his recent parrots, Joe Forshaw has lis
four aizci;s' in three separate sub-families : six lorikeets 'clcvc:d ﬁfi)" A
oos and U lrty-s;vcn parrots. Nearly all of these nest in’ holes rrioct a;'
rees, but several in termit i roc
: ¢ mounds, and i
crevices. 1 1 ) e
crey c:zh;l)‘hi lonl} excepuions are the ground and the ni vl:’l: Tt
i -l;: d a neston the ground amongst dense ve ctatig(; %arrors
e orikeets that feed largely on nectar and pol?cn m:s't ');'Ccp(
parrots ::stt seeds. Thc§e two, facets of parrot ecology tf;c nccdof -
hole to nes in and their diet of seeds, have led to the ’dcvci of
pj 1};11 s§cxal systems to suit these requirements. cpmentof
ohn 1 :
W haiir;:)t:n ar:ddm:s students at Armidalein northern New South
/ cn studying the parrot fami
: _ ily for man
{:cutl}?r» :1!']1?’ are mterested in the means of chmunicZn};cr?l:’ If; roed
y the different r:ncmbcrs of this large and diverse et O'de
wc¥ represented in Australia ' group which s so
he Armidale worke ve ; .
: rs have also assessed
o L the complexi
cor rx::}t:::)caﬂo;x systems evolved by the different parr:;icimntz ol
the mostc: o} dl:stmct call_pattcrns that are given by each et .
TE most ognp c¢x system 1s that developed by the easter spccllla-
o bt € more ternitorial king parrot of the forest and r:hrosc .
garious budgerigar of the inland (Plate 19) each have far Fm?rc
( simpler

_ vocabularies:
:gpeciex “ Number of calls

King parrot '

Crimson rosella 2‘1}
E:.astcrn rosella 25
Ringneck parrot 16
Galah 11
Cockatiel 8
Budgerigar

g 8 (Brereton 1g71)




ATTACHMENT 3

PROPOSED PERUP FAUNA RESERVE.

Information held by Manjimup District.
PERUP NATURE RESERVE

INFORMATION HELD

BURNING HISTORY

1. Burning History 1950 - 1960 by year.

2. Burning History 1960's by season & year.

3. Burning History mid 1960 to early 1070's by year.

4. Burning blocks as of 1982 fuel ages.

5. Burning Plan - mid 1970's to early 1980 by season/year..
6. Burning Plan Rotation & season.

7. Burning Plan Master Plan mid 1970'?.

8. Burning Plan mid 1970's to early 1980's.

9. Burning Plan Planned & actual mid 1980's to mid 1990's.

10. Comprehensive records of both logging and'burning history for
Balbarrup, Dwalgan, Balban, Yendicup, Moppinup.

11. Logging records of the following forest blocks, Camelar,
Yendicup, Chariup, Yackelup, Boyicup.

12. Ecology Working Plans - authentic,but no details.

13. Vertebrate Fauna in the Southern Forests of WA. A survey P
Christensen, A Annels, G Liddelow & P Skinner.

14. The biology of Bettongia penicillata, Gray 1837, and Macropus
eugeni in relation to Fire - PES Christensen.



