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NEWSLETTER OF THE LAND
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THE PERMO-CARBONIFEROUS GLACIATION
OF GONDWANA:
ITS IMPACT ON WESTERN AUSTRALIA

OME 290 to 320 million years ago, during the Mid

[Carbonifersus to Early Permiazn (Permo-
Carboniferous). Western Australia was covered by a
succession of thick continental ice sheets, comparable
with those that cover Antarctica and Greenland today and
covered large areas of Europe. North America. and Asia
during the Pleistocene (2 million to 10,000 years ago).
The Permo-Carboniferous glaciation occurred when
Australia formed part of the Gondwana supercontinent
This huge landmass was made up of the present-day
continentsof Antarctica, Australia, South America, Afnica.
and India, clustered together around the south pole(Figure
1). Gondwana broke up during the Late Jurassic 1o Early
Tertiary, some 130 to 60 million vears ago, and the
individual continents gradually drified apam (Figure 2).
Western Australia is still moving steadily towards the
north-northeast at a rate of about 7 ¢m per vear.

The Permo-Carboniferous glaciation of Gondwana
was one of three major glaciations that have affected the
earth, the other two being during the Late Precambrian
{around 700 million vears ago) and the Pleistocene. For
most of the earth’s history there were no major ice caps
centred on the north and south poles, although a number
of less extensive glaciations occurred periodically. The
reasons for the development of ice ages are not fully
understoond. but they may be linked with changes in the
sun’s radiation. ocean circulation, and the positions of
the earth’s continents,

The great Permo-Carboniferous glaciation is
evidenced in Western Australia by extensive glacial
sediments and pavemnents. Thesediments contain striated
and facetted boulders, known aserratics, that were dragged
along the base of the moving ice sheets for very long
distances (up to several hundred kilometres). These
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Grecting? cvenyone!

W Oectober. Mr. Fran Logan.

ILA, presented Cooges Primary
School with a certificate for
Hecoming the 1000
registration. It was a very pleasant
event. altended by the ArExecutive
Director. Depariment of Con-
gervation and Land Management',
M Keran MeNamaraandthe Mavor
of the City of Cockburn, Mr Stephen
Lee, as well as other distinguished
guests, 1L owas mspiring 1o see the
enthusizsn with which the students
arc caring for the bushland sround
them, and the seripusness withwhich
they regard environmental issues,
Con-gratulations to Principal Warren
Bell and all the school community.

Lend for Wildlife has been very
fortunate to receive some extra
funding from the State Government
ont of funds from the sale of Alinta
Gas. We will be using it to try to
reduce the waiting time fo gat 10
your property for a visit,

We were also delighied to leam
that the LFWers who applied for
arants under “Australian
Government Envirofund™ were
successful in obtaiming the higher
level of funding through signing an
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Bya-bye -

llh.h ] &3 i‘li‘l..x‘n‘- en Bobl
{ LFI Mundaning) lefithe programme
in November. Boeb has been with us
since the very beginning: and we will
mizs hiz enthusizsm and b
However T am sure we won't
touch, as heisnow working on salimity
from ‘r'iq:iuri'-' Plains to
Beverley and so the matters of bush
regeneration and revegetation will
still be part of his agenda.
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and hiello! -

Bob 15 a hard act o follow, bul
Alison Dugand is doing superbly
continuing to werk with LFWers in
the Hills and Avon Vallev. She is
very knowledgeable and interested
in the whole issue of sustainable land
management, $0. if you haven’t met
her vet. give her a call and say Hil

The Siate Landeare Conference
will be held in Kamanning this vear
and, as usual, it promises W Be a
stimulating event. The various

Landcare Awards are also part of
this vear’s agenda. We feel that
many of our LEW members would
qualify for nomination in-several of
ellent landcarers
over long periods of time. So don’t
be surprised 1f we contact vou 1o
write up an entry!

This 1ssue comtains & number of
articles which referto ¢limate change,
especially Phil Playford’s comments
on glaciation which remind vs that
climate 15 not constant and that it's
changes can have huge effects. But
with understanding and adaptability.
our society and the ecosystem which
supports ws, will survive, Further on
in this issue there is 2 quote from the
poet Randolph Stow, whose spiritual
bondage to, and understanding of,
his Geraldton homeland 5 surely as
greatas any Australian’s, irrespective
of ethnic origins. The poem quoted,
“Sleep”. ends thus:

“Sleep: vou are the month that
will raise my pastures.

You are my firebreak: My
homestead has not fallen.”

Fromall ofus at Land for Wildlife,
to all our readers, best wishes for
sustainability, best wishes Tor 2003,
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LAND FOR WILDLIFE CELEBRATES
1000t} Tegistration

{_ g “urr

N a sunay spring day last Ociober. smudents,

staff and invited guests celebrated Land f
Wildlife 's 1000% registration with a presentation at
Coogee Primary School by Cockburn MLA and
Parliamentary Secretary for Agriculture and the
Environment, Mr Fran Lozan,

Mr Logzan said the 1076 landowners who had
registered with Land for Wildlife are lookme after
105,385 ha of private conservation reserves - a
wondesful contribution o the State’s biodiversity,
“The State recognises the importance of urban
bushland and congratulates the school on its positive
attitude and practical involvement,™ h

The Coogee Primary School staff and studenis’
strong commitment (o environmental education and
landeare is reflected in their invelvement in a number
of projectssuchas: growing seedlings forrevegetation
projects; managing & City of Cockbumn reserve adjacent 1o
the schaol; revegetating nearby Waier Corporation land;
taking part in the Greening Australia/Alcoa Grow Us a
Home project, and assisting the Department with
revegetation work at Woodman Point.

In 2002 Coogee Primary School was highly
commended in the Banksia Foundaton Awards. and OH_]" B%b[ﬁﬂa
came third in the State in the Reflex Paper Habitat

Prﬂgr:im, Wnon wa came o the school, we found that we hod.
rearaund The plocs,. which moge us oll glagd.

e <aid.

an. MLA, presenrsLand for Wildlite sign
sol Envirormentol Ministers, Asfely

Chloe Lynn recited a poem writicn by the School Loe ot
Bushiand Coordinator, Keith Brown,

After the presentation, guests were taken on a guided
walk through the bushland by the school Environmental
Ministers, following by a delicious and very enjovable
morning tea in the sl room.
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Glaciation continued from page |

Flgure 3! The "White Hor
Moora areo duting the

erratics are as much as several metres across, a good
example being the *White Horse® erratic. north of
Mingenew (Figure 3). This is a block of Coomberdale
Chert, 3 m across, that was transported by ice from the
Meoora area, about 200 km to the south-southeast.

Cilacial pavements were formed at the base of moving
ice sheets, where “dirty” ice eroded the underlying
basement. Rock debris, ranging from large boulders 1o
fine ‘rock flour”. was frozen into the basal ice. and this
¢lfectively planed down the underlyving rocks as the ice
moved sieadily away from the south pole. Some of the
best examples of grooved, striated, and polished glacial
pavements are in the Pilbara district, east of Marble Bar
(Figure 4). They are slso displayed clearly at other
locations around the State. notably east of Geraldion.
near Lyons River. and east of Fitzroy Crossing,

The ice sheets Mlowed into the surrounding oceans.
where ‘calving” of icebergs occurred and rock debris
dropped to the sea floor as the icebergs melted. Evidence
of the direction of ice movement is provided by striations
(scratchgs), grooves. and other features on the glacial
pavements. The striations and grooves formed parallel to
the direction of ice movement, which, in Western Australia
was overwhelmingly towards the north-northwest,
averaging about 340° (Figure 3).

The modern Antarctic ice cap is up 10 4.8 km thick
(near the Vostok base), and it seems probable that the

e Cheet wios fransporsd by ics from the

ished glociaol pavement

incheri g arbie
oy e of the Dose of 1hg Eovly Parmian ice shaegt, which
WGI moing fdwards fne nofn-nomwest
Permo-Carbonifzrous ice sheets; which covered arcas at
least four umes that of Antarctica. reached even greater
thicknesses. The Early Permian ice sheet may have been
more than 5 km thick over the southern part of Western
Australia. perhaps thinning to 3-4 km over the Pilbara
and 2 km over the Kimberley. It is expected that the
whole of Western Australia, including mountainous areas
inl the Pilbara and Kimberley, was periodically covered
by ice. There was not just one ice cap, but a succession
of ice sheets that advanced and retreated regularly across
Gondwana in the Permo-Carboniferous.
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After the last major ice sheet melted in the Early
Permian, sbout 290 million yvears ago, some alpine glaciers
probably persisied in mountainous areas for the next 10
iy 15 million vears. The final continental ice sheeat
obliterated maost of the earlier glacial pavements. puming
the *final touch® on the glacially sculptured bedrock
topography. Since then Australia has never been coverad
by ice, although seme small mountain glaciers developed
in the Australian Alps and Tasmaniz during the
Pleistocene.

The Pleistoceny jee seze was marked by a succession
al 1ce sheets that advanced and retreated over Europe.
Morth America, and Asia, with penedicities of Hlﬁ "“"'fl
to 120,000 years, We are currentiv near the peak of an
interglacial period, and it is expecied that during the next
few thousand vears the earth will again plunge into an ice
age, unless human-induced global warming Ticient
to counteract natural cooling: It must berememberad that
human populations survived through the Pleisiocene ice
atres and associated major changes in world climates, sea
levels. fauna, and flora. 'abu'-lgqfs have been presentin
Australin for at least 20,000 years,
peak of the last Pleistocene glacial penod. enly 18,000
years ago. when sea level was 130 metres lower
today. The coastline was then situated some 12 km west
of Rotmest. and the climate must have been very difterent
trany that of today — probably much more arid and with
stronger prevailing The key
humans in the face of drastically changing
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to the survival of

During the
Has been relative stability inworld
but this situation must surely
centuries, partly 8s a result of
. but probably even more:because of

environments has tde thetr abiliy to adapt
vears ther
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11 of the-basal e below the present Antarctic ice
sheet has melted, as a consequence ol geothermal hear

flow radiating from the centre of the earth. This meliing
has resulted 1n thin films of water at the ice-bedrock
contact in . and ‘:n'lbﬂ'ldl..;'l': lakes, covering
thousands of square in others.  Studies of
parts of the northern hemisphere that were onee coverad
by Pleistocene ice sheets show that subglacial melowater
drained away to the sea via networks of channels cut into
the substrate or within the hasal jce,. Evidence of
comparable Early Permian subglacial channels has been
found in seversl areas of Western Austealia, Nowable
topographic features that may have formed originally as
lacial channels include Windjana and Geikie Gorges
in the Kimberley. and Coppins Gap, Shay Gap. and the
Dakover Valley in the Pilbara, Much of the remarkable
palacoriver system that covers wide areas of inland
Western Australia probably first developed as subglacial
channels during the Early Permian, although they have
been modified by erosion during the Mesozoic and
Caingzoic
Limestones of the Devomian reef complexes in the
Canning Basin (Kimberley diswict) were also subjected
to extensive solution in Early Permian subglacial
meltwater, with the development of subglacial lakes,
potholes. dolines. tunnels, cave systems, and channeds.
Many of the present-day karst features in the limestones
reflect exhumed Early Permian karst. The remarkable
Mimbi Cave System, 90 km east of Fitzroy Crassing, and
the tunnel of Tunnel Creck National Park, testify to the
major effects of subglacial solution.
Large areas of Western Australia have experienced
g and folding since the last continental ive
sheet withdrew. some 290 million years ago. Indeed. this
State forms one of the most stable paris of the earth’s
crust. The present-day landseape. noted Forits remarkable
yreflection of the glacially planed topography
that remained after the last ice sheet melted during the
arly Permuan. The sediments that subsequently coverad
ancient surface have since been stripped away by
resion over wide areas. exposing and degrading the
underlying glacial topography. It seerms clear that the {lat
.‘tm_-ss_uph FWestern Australia owes more to this ancient

or than to amy other PIOCEss.
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REVEGETATION

‘Enyenming Lokes

EUCALYPTS FOR USE IN SALINE REVEGETATION

Dean X

EVEGETATION of arcas showing secondany

salinity is an important priority for many landholders,
Pt what ﬂ]}ﬂt‘:i{:‘; should be used? We believe that there
are better species of eucalypts for saline revegetation
than some of those curmently recommended for plann

We have undertaken extensive ficld and uue-ui._
research, including wial plantings, investigating local
species that have a high tolerance 1w salinny and
waterlogging. At the same fime these species have other
attributes that can add value to the farm revegetation
progeam, for example:

v shelter and wind breaks

» fire resistance with rapid and profuse recovery. plus
rapid recovery from other episodic events such a

strong winds and localised flooding.

e

,-1-

» tuelwood production. from small tolargerscale biomass
production

» biomass for reconstituted wood products such as panel
woad

» casential oils

» enhancement o the local ecosvstem

¥

maintaining genetic integrity — there are nsks of
hybridization with introduced species that may not be
acceptable

Geoffe & Ma

5

Icofm French

» maintenance of other landscape values,

The past extensive use of Evcalvptus camaldulensiy
var. camaldulensis (nver red gum - 2 non native species
to the agricultural regions of WA) as a salinity control
species highlights our ¢concemns. Thh species has been
proven to have on average a lower tolerance to both
salinity and drought than many other species. Poor site
selection for this species 15 also often the reason for 1ts
poor performance.

Local saline tolerant species are generally poorly
known n cultivation but are well suited (o the task and
are listed below for urgent consideration in all farm
saline revegetation programs in agricultural WA,

I'he species are notranked aceording to salt tolerance,
rather species selection should be based on selecting
local species and site attributes such as suil type, degree
of salinization and other environmental effects. All
species are considered to be salt.tolerant under natural
cnnc:fm:_rn':i. however. as many are lttle known in
cultrvation, thewr performance m cultivation will be gite
spec LEJL' Noknown eucalvpt species will grow vigorously

(if at all) on bare, salt-crusted soils,

:'.‘\-m:; Several of the following species have a
conservation rating and seed may not be readily
obtainable. All seed collectors must hold licences from
the Department and strictly tollow all licence conditions.)
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Teh taxa recommended for consideration
for revegetation of saline soils

We consider that the following ten species groups are
the mostsalttolerant re-sprowting eucalypts. Important!
gll are lignotuberous and witl rapidiy .Lg:*u_ralu
following fire or other destructive events. They are
principally of a bushy, spreading habit, presenting good
windbreak and fauna habitat qualities.

b E onprstissing subsp. anaustissiniaand subsp onadéranda
Habit, Malles, 2-5 m, folimge dense and 10 gn

ound level.

Distn:  Subsp, angustissima ocours naturally on sands along
saline drainage lines and salt lzke edges on the Esperance
plains from Lot River w laraelite Bay. Subsp. guoerendo
oceurs naturally around salt lakes in the Lake
Lake King area. Associated cu:alwﬂtiinc‘lude E firoren, £
incrassata, £ leprocalvy and £, aff. perangusia:

Notes:  Fast growth rate; eucalvptus oil potential: sheler
windbreak. Distinguished by the crown of very nerrow
(pme needle-like ). erectly held leaves. On the upper Lo
River on the Esperance Plains subsp. aagussiveima is
known to grow Lo 10 m high,

Cirace 1o

¥ L sargentii subsp. faffens and subsp. onesio ms

Habit:  Mallee. 3-% m_ foliage dense and to around level

Distn:  Both subspecies occur naturally along saline
dramnage lmes und salt lake edges. Subsp. fallens occurs
naturally in the Binnu area north of Gersldton. Subsp
anesig occurs namraily from Plawaning south 1o near
Yotk

Motes:

Fast growth rate, shelier'windbreak

P E orthostemon ms{ Eorthostenon was formally regardad
as part of £ wégrandic with the laner now known to be
restiicted to'the Katanning to Bremer Bay area )

Habit:  Mallee. 3-6 m, folizge dense. though not usually 1o
around level,

Distn:  Cecurs naturally in drainage lines, around sab lakes
and in g vanety of other habitats, from the Wongan Hills
aren south 1o Katanning

Motes: Fast growth rate, shelten'w md,:- gak - waterlogein
tolerance.

I|I.|

» Eobrachveorys, B comitae-vallis and £ exis

Habit:  Mallees, 3-7 m. folinge dense though nat usually to
ground level.

Distn:  All thiree closely related species occur naturaily in
saline depressions and around salt 1akes as well as on e
loam plainz. £ brachyconis occurs thronghout the nort t-e; i
Wheatbeltand inland to the L ake Deborsh area. £ comirge-
vipdlis ooeurs further inland in the Lake Barlee 1o Kalgoorlie
area, E. exigra poours lothe south of the sbave two species.
from Varley 1o Lake Johnston. Assocated cucalyvpes includ
E. nnpriadena, Ealipes and E saffcola

Motes: Moderate srowth rate, shelterwindbreak.

» £ famelicieand E lores

Habit:  Mallees, 2-6 m, foliage desse and to ground level

Distn: £, fimeelics occurs naturally in depressions and near
salt lakes on the Esperance plains from Hopetoun fo the

Stokes Inlet area. The very sunilar £ [iraren oceurs sroumd
salt Iakes n the lsraelie Bay area, Associated suealypts
include £ amgnsticsima and £ fnorasiar,

MNotes;  Moderaml

v Fast erowth rate. sheller'windbreak

» E -'rr':-':"_"_" frifa

Hzbit Mallez. 24 n iags dense and 10 gromd level,

rTis"" Oceurs naturatly on sand around salt lakes on the
Esperanca plains fromithe Scadden area to the Mt Beaumoni
arce.Associated eucalvpis include £ rigens, £ 0
and E. leprocalyx

MNotes:  Modsrarely fast growth rate, shelter‘windhbreak

pEer e Pl e g

W E. merrickie

Habit:  Malles, 22 mi. foliage dense and w ground level,

Distn: Oecurs naturztly around saltTakes on the Esperance
plains from the Scadden area to the Mt Ridley arsa

ted eucalvpis include £

MNotes:  Fast growth rate, shelien'windbreak

Assoe fralophiila.

Habi:  Mallee; 2-4 m, foliage dense and to ground level
i(bushy)

Distn:  Occurs namurally bordeting salt lakes on the
Esperance plains from the Scaddan area to the Mt Beaaimont
area. Associated eucalvpis include £ halophifa and E.
leprocalyx.

Nowes:  Moderately tast arowth rate, shelterwindbreak

» E faliosa

Habir:  Mallee, 2-5 m, foliage dense and to ground level,

Msm:  Cecurs naturally bordering salt lakes and in saling
depressions on the Esperance plains in the Scadden -area:
Associated epcalyptsanclude the tree form of £ necinaia.

Notes:  Moderate growth rate; shelierwindbreak

B inpociilamdais

Habit:  Mallee, 4-8 m, fo liage restricted Lo upperpart of the
plant,

Diistn:  Oecurs around =alt lakes and in saline areas as well
as occurring on mid loam plains, from north of Geraldton
¢ast to Balladonia and south to the south-central Wheatbelt.

d ewcalypts include E, alipes, E exigua, E

sirtides ssp. vivella, £, concinna, E. clindracarpa, E.

arnensis, £ grashyi, E-brachycorvs, and E myriadena,
\o:r Moderately Fast growth rate. The closely related E
that grows around saltlakes and drainage

selicols a ree

L
lines. may alsa be uselul inthe revegetation mix,

MNon-sprouting toxa for saline soils

The following species groups are considered to be
the most salt tolerant non-sprouting eucalypts. All are
nen-lignotuberous and Killed by fire or other destructive
events. They are rapid growing and several are well
known to parform in saline areas, We recommend these
species In the revegelsiion mix in salt affected soils
particularly to provide a good range of habitats and for
their sustainahbility in water logged conditions,
Melaletica, Acacia. Callisremon etc (non
eucalypt species). should also be considered to provide
a good species balance.

Casuaring,

comtintied an page &
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continged from page 7

b L alipes ms, £ mimica subsp. mimica and subsp
contines

Habit:  Mallets. 3-8 m, folinge dense. restricted to
the upper crown.

Distn: Al three taxa occur typreally in drainage
lines and around szlt lzkes. E aliper ocours from
north-east of Hyden and seuth to Pingaring and to
the Lake King aren. E  wmimice occurs in the
Mewdegale area. Asgocizted
sargenti subsp, sargentil
and L. mvriadena,

Notes:  Fast growth mate

b E gremophilo and £ goniocarpa

Habit:  Mallets, 4-8 m, foliage dense, restricied
mainly 1o the upper erown,

Distn: £ eremophile occurs on @ variery of soils
and oceurs around (and in) saltlakes onthe Esperance
plains, It 15 distributed from Zanthus south 10 near

REVEGETATION

E. rigens. Mt MNey irack. Esperance Ploins

Esperance and west to Lake Chinokup. £
gomiocarpa occurs: i depressions and on slight
rises in the Lake King area

Motes:  Fast growth rate.  The malles form of £
eremopkiia that has a wide distribution throughout
the wheatbeli has been published as £ tenergand i3
notl considered for saline revesetation

B fondininensis

Habit,  Mallet, ®-18 m, foliage dense, rest
mainly to the upper crown.

Distn: Olecurs around salt lakes and in saline
depressions from Yealering east to Lake Johnson,
Aszsociated species include E orthosremon and £
celastroides ssp. virella,

Nates: Maderstely fast growth rate; shade;

fed

windbreaks. Proven degree of saling 1olerance,
however, may nol withstand the same waterl

otherspecies. Lignotuberous {sprouting ) var .
insome areas and may be particular]y useful forreclamanon
of saling areas. Hill-dwelling vanian:s are also known, their

LS5 are Known

performance in saline soils iz unknown. £ kondiningnsis is
A comanon nursery standard,

b L sargentii subsp. saveenti

Habit:  Mallew, 5-12 m, foliage dense, restracied to the upper
CTOWTL
Disti:  Oecurs in saline depressions and around salt lakes

fram Cadoux south to Lake Grace and 2ast 1o near Hyden.
Associated species include E minmica ssp. mimica and
contineny and £, celastraides ssp. virella,

Motes:  Maderate growthrate, past performer in saline soils,
Commonly used,

P L ospathulaa

Hahit,  Mallet, 7-12 m, foliage dense, resirieted mainly 1o
the upper crowi.

Distn:  Oecurs in saline depréssions and around salt lakes
from Mt Stirling south to Ongerup. Associated species

include B extensa, £, occidentalls, £ vegrandis and
£, orifiost

Notes:  Fast growth mte, verv varsatile and commuonly used.
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3

South Australia.
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Y faseination with Verticordin

began in the early 1970z after
my family moved o Penh. When
lrving to establish our garden in the
hills | was assisted by Les Norton,
who was passionate about Western
Australia’s magniticent flora, He
had a special interest in verticardias
and afier 4 very short time, I found
miyseltsointrigued that T also wanted
to learn more abowr them,

The small smount of information
thatwas availableat that time seemed
tobe justfragments ina few different
publications. mot mnecessarily
accurate and frequently not up-to-
date. | decided to put together a
personal reference collection of
pressed spectmens, to help me leam
mare about theni, Fiflty threespecies
hiad been described at the time.

When T embarked on the much
larger project that resulted in the
Verticordia Reference Collection
(VRC), T asked Margarel Pieroni 1f
she would consider painting each of
the species for me as they became
available. Having seen some of
Margaret's beautitul and accurae
artwork, | thought that her life-sized
paintingsof the different verticordias
wiuld provide me with a wonderful
aid to identification.

The idea of publishing a hook
arose out of my frustration a1 the
extreme difficulty for ‘amateur
enthusiasts, such as me, 1o access
information about the genus, A
substantial number of the botanical
deseriptions. of species that were
known had not even been iransiated
from the authors” original, Latinised
language.. [ had also sugzested (o
Margaret that if the project ever
resulted in the publication of a book,
her paintings could probably be
reproduced m it

As colleeting for the VRC
progressed, 1t spon became evident
that we were expanding the accepted
knowledge abowt Ferteordia, Even
after the VRO was completed, the
information contaimed in i1 was
limited and only available 1o people
who could actoally visit the Western
Australian Herbarnom., When it was
presented to the Herbarium mm Dec
1988, | gave an undertaking 10 all
the wonderful voluntary collectors
and enthusiasts who conmibuted, that

FLORA

HOW | CAME TO
PRODUCE A
BOOK

Efizabarh Crearee

| would do mv best o bring a book to
frintion (isn’t there a saying ihat
ignorance is bliss?),

Before 1 bad begun to do any
wriling. it wassugeested that [ should
contacta publisher to find out whether
there would be interest, and possibly
get some guidelines on how itshould
be prepared. 50 in 1989, with
Margaret's assislance, a copy of the
proposed format (which at that stage
was fairlv basic) and samples of
Margaret’s artwork were presented
for approval.

The result was that the publisher
was very interested but he suggested
that the colour separations and
printmgshould becarried outin Asia.

They also wanted to reduce the size

of the book. which would mean that
the paintines would not be
reproduced life-sized (and thus
negate therr mam purpose!). It was
also suggested that the publisher
might samehow ]
subspecies and varisties: ont
relevant species.

Apart from our hormror at that
prospect. the number of pamtings
had by then increised to more than
140. We also realised that this was

probably the '

time all the
desenbed taxa of a substantial genus
ad been painted and, if this was so,
itwas an invaluable collection which.
for secunty reasons. should be kept

together in Western Austealia. Apatt
from this, several people had
stizgested and requested particular
inclusions for the book and by this
ums new detatls were constantly
eévolving so wless for the content
were expanding, [ decided not o do
any mors abour publication until |
was in possession of a written
I'I'I:i.T'll'.S"\.L'TI_r‘:

Collating the material was
somewhal daunting and time
consuming but writing it up was
worse, especially as the Nirst drafls
were hand written. The book was
written for people such as T was
when 1 began, whoe would like o
Know more about verticordias, and
athers who dre not even aware of
them. It was not ntended 1o be a
scientific publication, although, of
necessity. it contains botanical
information based on Alex George's
review of the genus. Becatse people
have differing interests, it contains
known detarls about various aspects
of the genus.

Margarer"s beautiful and aceurate
watercolour paintings with blackand
white line drawings were achieved
over a period of 18 years, mainly due
to the fact that each one had to be
painted froma fresh specimen which
only became available when
someone happened to be where the
plantwas flowering at the right ime.

The paintings are g wonderful aid
to identification but jt is also
necessary to.check the text For other
ientifving details. A great deal of
variation occurs within Ferticordia,
also within species. subspecies and
varieties and, even within some
populations ... and there are also an
increasing number of hybrids
occurmng in the wild.

It is important o rémember thal
sach painting s of a particular
specimen froma particalar location,
and may not be exactly the same as
another plant of the same taxon from
a different arez, or evern sometimes
thesame locality, Forthatteason a
caption has been included for eaéh
painting providing the locality and
dite of that collection.

S0, after some 20 years of efTort,
my hope is that people will enjoy
reading Verticordia: The turner of
fearts and find it usefil.
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HE buming gquestion - how
frequently should bushland be
burne?

This quesnon was asked for the
shrublands of the Fitzgerald River
National Park (FRNP) sbout 10 years
Ago. The bushland of the south-west
survived the climatic flue
the glacial perieds of the Quaternary
period which covers roughly the last
2rillion years, most of it well before
Aboriginal Man entered the continen:
about 30,000 10 60,000 vears ago.
Fhe fire regime (which covers
frequency, scale, seasonal timing and
intensity af Niring) belore Aboriginals
were present could be called the
natural fire regime’,

After Aboriginals entered the
south-west the fire regime in the
areas they habitually used changed
to a composite of Aboriginal-set and
lightening induced fires, The greater
use they made of an area, the more
the Abongmal fire regime of many
smaller fires at frequent intervals (2-
10 years) doaminated.  Conversely,
the less use made ofan area, the more
the natural lightening induced fire
regime continued, Semi-and FRNP
was identified from historical
documents as an area little used by
Aboriginals as it had vinually ne
permanent fresh water, The first
European visitors such as Eyre and
Roein the 1840s found the shrublands

extremely thick and difficult to |
penetrate and all the normal signs of

Aboriginal presence found in
adjacent areas were missing.

How do we find out how frequent
[tres were in the past? One way itcan
be dene is by documenting how long
after a fire seeder species (plants
killed by [ire} take 1o mature. set
seed and build up a seed bank that
will survive the next fire, The

teations of

| RESEARCH

PAST FIRE INTERVALS IN
FITZGERALD RIVER
NATIONAL PARK

S OF MIOMe ). some
areas at least must have provided
this Habitat.

Another method 1o est

i'n;x 1ency 1s lo exan

Z
1]

a Ay

ne the cf Earedal

ntent of a dated sediment core, If

table 10 presfrre
found. and deposition
ous, by examining
layers

sediments suil
charcoal can be

appears con

sSuCCcessive
charcoal deposition should reflect
charcoal production by fire in the
surroundmgarea. 1ffin esare seldom.
ol large extent. and intense, a large
amount ofcharcoal will be produced
al one ime. Some of this charcoal
will be washad from the burmnt area
by the next heavy rain and be
incorporated in the upper sediment
layer. Iz'_n:u'ﬁieq';a:-ﬁ-:h no fires occur
foralong time, the charcoal included
in successive lavers of sadiment will
decrease markedly. A graph of this
pattern will show high charcoal peaks
followed by a reduction overa long
period to low charcoal levels.
What were the results for the
FERNP? Recovery of a num
species in marked plots afterafire in
1988 shows that nearly 10% are
require
nme to build up a seed
bank and suggest fires should be at
20 wears apari, preferably
longer. A well-known example of a
maturing seeder spacies is

_1:.-|_-.1-
2L

conaid

least

slow

inference is that if the seeder
species exist in an area,
frequency must have been such
that the tme 10 build up a seed
bank was shorter than the fire
frequency, . If'a cpccitu likes 12-
|3 years to set it's first seed and
20 years to build up a seed bank.
mast fires must have been more
than 20 years apart.  Similarly
with the mammal and bird fauna,
if the species that live in an area
require long unburnt bush areas (say

the fire

picture of

ber of

Baxter's Banksia. A number of rare
bird and mammal species ocour in
FRNP and most need vegetation for
feeding and breeding that has not
been bumt for at least 10-20 vears,
with optimal conditions 20-30 vears
or mers.  Such spectes include the
Bristle-bird, Whip-bird, Ground
Parrot and Malleefowl, and the
mammals Tammar, Wovlie, Dibhler,
Heath Rat and Honey Possum.

I he pattern of charceal deposition
im an estmarine eare: from Gordon
Inlet indicated over the period about
4,600 to 2,700 vears before present,
that mitially fires were infreguent
with periods between major fires over
100 years. The charcoal pattern later
in the period was more eéver. but still
with major fires not closer than 30
years dpart,

Thedifferent methods ofinferring
fire intervals thus agree that fires in
this area were not in therange of 5-10
bul were considerably
longer, probably in the region of 20-
50 vears apart, with some areas on a
considerably longer rotation. The
results apply to the arsa of FENP and
may beconsiderad close to the natural
fire frequency of thisarea ol southern
shrubland. Similar exténded [ire
frequencies are found on off-shore
islands which were not inhabited or
visited by Aboriginals. The
occurrence of rare plant, bird and
mammal species in FRONP suggests
that fire frequencies of 2-10 years
elsewherein the south-west may have
wiped out many species of'both plant
and anmimal life that existed before
Abongnal occupation of Australia.

The from this study
provide basic information on which
to base a fire policy for FRNP that
will ensure survival of its many

speciacular and rare species

years apart

resulis

Cleve Hassell has o backeround
in geology as well oy recently
completing « Phl} in Borany ar
LA, aoad spresndds pavt of his tise
al Quaglup. adiacent to the FRNP
He can .-’*.. confacted by email.
elevhass lene uwe, edls au

Refr Hassell, CW_ (28 Five

Ecolagy Stdies in Fizgerald River

A

Natioral Park, Western Australio.
PiDd thesis, Botony Dept,. UWA,

Craw LEY,

comtinued gn page 1
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| RESEARCH

USING OUR NATIVE TREES AND SHRUBS TO SUPPLY NEW INDUSTRIES

The SEARCH projeet aims to identify a range of criteria for panel board and paper production. For
large-scale profitable woody perennial crops species w i:h other potentially commercial attributes,
associaled products, suited to the different elimatic reg: samples of olher p] FlI"'.J.L""-T.iEF&\_LIPfCFEd.F‘UF&‘-.‘LE[I'II[.‘IE'J.
and soil types in the WA Wheatbelt. The Departme leaf” for leaf o1l analysis, 200g lzal for fadder
Farm Faorestry Unit is coordinating the project. bvsis, and 10g bark for tannin extraction.

lunding from the NHT. 2 Intermedizte screening: Fronthe specics tested in stage
SEARCH consists of three components: L. approximately 100 were selected for more intense
» systematic selection of species and products: sereening. based on their favourable density and wood
» demonstranon plantings of likely prospects: and colour.

gl

» large scale planting of early candidates.
SEARCH has examined the WA {lora o select species

Lzboratory testing: Based on wood density and colour,
| and an assessment of their growth polential,

with premmsing atiributes for large scale planting on 1pprm imately 30 species were selected for more
farmland. Simultaneously, potential pro duu\ were ntensive laboratory investigations. Ten kg of wood
{ examined to identify those best sumed 10 the tvpe of was collected from each of these species, for
material that could be produced on wheathelt farms. The measurement of fibre characteristics, pH, bu’r’rl.rmg
products chosen were panel boards, pulp and paper. and capacity and extractives content.
energy, SEARCH 1s now testing the wood attributes of | g ga3mple products: The most realistic test for each new
the most promising species to determine which are suitable species is ko make sample products and test their quality.
for these products. ";Ifnl the 10kg wood samples will be tested for pulping
Why were the products chosen? and paper manufacture. Panel board manufaciure is

more complex and expensive, and reguires a minimum
of 1530 kg of dry wood. At the tume of writing, woad
from seven species has been collected for panel board
testing: results. we hope; by Apnl 2003.

Wheatbelt growers may be able o produce
volumes of small timber ata very low cost of production.
Produets that are best suited to this tvpe of raw matenal
are panel boards and pulp and paper. These industrics

have very large markets with strong growth. both | Wnich speciss were chosen?
ey y : —— M o A i .. . " " :
domestically and mternationally. The wood they use As SEARCH has progressed. the range of specics
. ey ey ey - s . il 58 i
makes upa significant share of theirtotal productioncost, | gitable has steadily diminished. However. the results
which gives low-cost wood producers & competitive | haye heen pleasingly diverse. Twentv-five genera are

advantage. ; . Rce . represented in the lab testing phase. and thus far seven

Energy is an ideal third product group 1o look al. | species have been selected forsample panel board testing.
because it can be produced from any plant material. They include the fast-growing disturbance opportunists.
Residues fromother manufacturing pr ._n.\,hbv_-_‘.kmprrﬂ ide ; “ =

a cheap, convenient and reliable supply of raw material, ~ WNaT is e sxpecied end point of his project?
leading to multi-produet industnes. For example a panel The manutacture of' the test products will represent the
board plant may use the leaf, bark and lower quality wood  end of the “SEARCH™ phase of the project. but the results
L generate elecincity to supply its own needs and feed should lead o planung of tnal plots of the most promising
any surplus inta the grid. Waste process heat may also be species and further R&D by the Department and the
used for other purposes, for example water desalination. Cooperauve Research Centre for Plant Based Management
Because clectricily and water are transmitted long of Salinitv.

distances to most wheatbeltl towns. the costof supply can
be higher than the price paid by wheatbelt consumers. A

cheaper oplion may be to generate electricity and Dan Cooper is a Project Officer with the Department s
desalinate water lacall ‘ i Farm Foresiry Unit. He canbe.comacted on 9334 0184,
How are the species baing matched with ihe
producis? a i

More melaleucas (eucs efc) anybody?

Matching WA species 1o products has been a muli-
SIEEC Process:

= _:-;pl-_;.:-:u;-i?..-
| .Coarse sereening: Approximately 250 species native to P smasen - well. more
the WA Wheatbelt were selected for investgation,
based on their height. growth form and distribution.
Wood samples were collected from each ofthese species
by extracting a core from their trunks. The wood cores
were: tested for density and colour. two important

iz guite A lorgs range
ks elo, il at 55¢-aach

For morg infarmeatian
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PRACTICALITIES

TYPHA AT LAKE MEALUP

| AP
o LTF] .I‘L'.'.'IE_’.'.-

HIS report swmmarises our experience m typha

{Tvpha orientalis) comrol al Lake Mealup, our 120
ha property southwest of Pinjarra. The Lake Mealup
Preservation Society Inc. (LMPS) is an incorporated
community-based organisation that purchased three
blocks in and around Lake Mealup from 1986 10 1988
with funds donated or loaned by members. There is an
adjoining Department of Conservation and Land
Management reservein the centre of the lake. which was
enlarged by a departmental purchase around the same
time as LMPS purchased its land.

We have tried six control methods, deseribed below
and summarised in the table. We decided to undertake
this work because of concern about the spread of Typha
across the lake, especially in the reécenl yeurs of low
water levels, which greatly reduced the areas of open
water.

The Tyoha problem of Lake Meolup

Lake Mealup is a large freshwater wetland. Itreaches
a maximum depth of typically 0.6 10 | 4 min late spring.
but dries out over most summers. The lake presently has
approximately 50% cover of Tywpha, which 15 almost
certainly all T. orientalis. There 15 a relatuve absence of
non-targetspecies, apart from small patches of emerae
such as Bawmeo articulata, and excellen fringing stands
ol Melaleucas.

=

Method 1: Slashing dense stands in shcllow water
or damp ground

Slashing in itself will not control the plants. We use
it to clear aceess mto green regrowth patches because 1t
15 much easier to apply herbicide to emergent growth or
to slash green stems -underwater if they are emerg
from a bed of slashed brown material, rather than tvin
to force vour way through dense stands of old dry stems

This is hard physical work, A brushcutter with a
metal blade is the best, and it works better on brown
foliage than on green. A sickle is good on green growth

o

Method 2: Coverng with plostic

Low stands or stands that have been slashed can be
coverzd with heavy black plastic tokill ity the combined
effects of light exclusion and heat. This method works
OK, but dragging large sheets of plastic around is hard
work. Because it requires lots of plasuc, it is better for
small areas. We used tyres 1o hold the sheets down,
which was only partly successful as they tended 1o float
ofT as the water rose.

3 3 Cutling stems under water

It the plant 1= cut deep enough below the water (at
least 30 em underwarter) it should drown — that’s the
theory anyway! The plants must remain submerged for
weeks, so this method does not work on a falling water
level. Peak water levels usually occur in late winter and
The best toel 15 a sickle. which cuts well unless
there are tangles of old dead material. There will be some
regrowth, and the area will probably need two recuts to
inaie Survivors.

It may be that this method works best in coloured or
murhid water, but we are nol sure about this,

SDTIg

elit

Methed 4: Wiping with glyphosaie

A selution of | part glyphosate (360 g/L) to 2 paits

water 15 wiped onto the leaves. using a PVC elbow-
length glove which has pieces of kitchen sponge glued
lo the tingers. One needs only towipe 10-20em ot a few
leaves. We added a dve to the mixture to mark the treated
plants, but we didn’t find it effective. A stronger dye
may work but genemlly one can see damp arcas on
treated plants for long enough while moving through the
stands.

Thismethod appears 100% effective on treated plants.
Survivors are those missed in the first treatment. It takes
two o three weeks to show any effect. The best time of
aris said to be late spring through summer, At Mealup
we found: it « I’r»:cfix'c through to May on green plants
hare growimg vigorously, It is not recommended if
p[*nh are standing in water that is degper than 30% of
their height. Also, don't slash plants and apply herbicide
to the cut stems as the herbicide works by being
translocatad o the roots.

e

Method 5 Spraying with glvphosate

A solution of 100 mL glyphosate (360 g/L) plus 140
mL Liguid Ammo per 7 L is used in a spraypack with
hand pump action. The operator must thoroughly wet the
plants. The spraving is ¢asy — carrving the large valumes
of water 10 the spraying sites to reload the spraypack is
the difficulty at Lake Mealup. Because of the potential
harm to aguartic animals or non-target plants, weonly use
13 method at Lake Mealup when the lake is dry,

Tt L ..--.-‘ =
oo & Ha weeding

We have gru'r_vbﬁ:d out small seedlings (typically to
maximum of 30 cm tall, preferably less), This works for
small areas. We have covered larger areas by having 2
roup-0f members walk in a line across the dry lake bed.
dealing with plants as they find them.

continued on page 13
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continied fiom page 12

Method Best time fo Mon-farget Water guality
contrel based on plonis nearby
water lzval

hathod 1 v x = i P
Wedbod 2 Plastic Eny or yery louw o
Method 3 Sut umcer wiotsr a By w

¥ swiher
Memod & Wipe with givphosats A

B e Gl

Methoo 3. wil har sultec A
Meaihiod & Hond weeding Dy vy [ovw K A

Glyphosate foxicity issues

Read the instruciions and saferv informatio
with the herbicide. Wear gloves, zogeles, a long-sleave T 4 _
shirl and long pants, Have water nearby to wash splashes f i | § 7 ,.¢
off your skin. Wear eye protection, for example safety A !
gogeles, as the dead Tvpha spikes can senously damags _ ' '
vour eves if vou walk into them. [

The surfactant in seme formulations 15 10x1¢ 10 [fozs, \ J j
Up o ten mmes more 10x1c than the herbicide itself i Mann oA f | &
and Bidwell, 1999}, There are formulations which are '  f
fess toxic to aguatic life, and these should be used Vidd
Whatever the formulation used, it iz best w0 avoid W : - -
contamination of water. Therefore, do not let herbicide VR (W i QU QUK RGeS mitee
come inio contael with the water of the lake or river. iR et m:.:,- :ler cw:ﬂ

Because our part of Mealup adjoins a nature reserve, XN . rr jahﬂ : : fijr;
we discussed the use of herbicide with the Depantment. -"'_] ' sy hie sma et carel e
Agreement for application of herbicide should be first i cnanged water flow. |0
, sought from the owner or manager of the wetland, 11 nchustial areas howsver, that
A caveat ¥
These notes represent our experience at Lake Mealup
where the varying water levels and the location of non-
larget plants influence our choices of control methods.
Some of these methods will not be practical ¢lsewhere.
We are delinttely not expents! We have learmed b
trial and error. by reading and by secking advice from.
and sharing experience with, others. We hope to continue fi-yie : & Intro
lo optimise our methods and oet the best results for our B stnan T domingenss s naflve,
efforts.
Reference
'hrl..l W, R-1I'|r /.'.".'||; .Fjlll'url'u.fll-.l! .JI.'I{ '_ll ':b"':-"lb'.l .'l I-Z‘é' _'l.l'i""_'i( i :’.'l
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Jan Knighr and Peter Wilmot ave formider members of the
Lake Mealup Preservation Socisiv Inc. For more

fiaformation abow! fvpha comtrol or to arrange a visin to
T

Lake Mealup, contact them on 08 9244 3015 or emaii.
Jenn editiiomen.connan
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| WEED ALERT

ACACIA NILOTICA HAS REACHED

MNE of pastoral Australia’s worst weeds, dcacia

mifoiica (Prickly Acacia), has been discovered
growing just inside WA, on the border with the Northem
Territory. [t forms an umbrella-shaped small tree, and
has pairs of thorns up 10 10 cm long.

A. nilotica was promoted extensively in Queensland
in the 1890s as a shade and ornamenial tree, especially
1 be planted around water points, where heavy cattle
grazing pressure had eliminated the local shrubs. No-
one seemed toappreciate that & plant grown because its
toliage 15 not eaten by stock is likely to eventually
become a weed! Currently it is estimated to Infest more
than 7 millien ha, mostly in ONd but also in the NT.

The plant does produce protein-rich pods, eaten by
cattlein drought situations, and viable seeds are dispersed
in cattle manure. Perhaps thisis how it hasteached WA,
in the droppings falling off a stock transporter?

Whether youlive inthe Kimberley, or are just visiting.
keep an eye out for this plant. There 15 only one native
it could be confused with. 4. farnesiana, and plants in
undisturbed sites are likely 10 be this. But to be sure.
collect a specimen of anything suspicious and 1ake it to
an AgWA or the Department's oftice for ID. Specific
contact: Moel Wilson, AgWA Kununurra, 9166 4047,

UTE GUIDE “SOUTHERN WEEDS AND
THEIR CONTROL"

OUTH COAST readers - if vou haven't already got

a copy of this booklet, reach for vour phone now!
Written by weed researcher John Moore (AgWA) and
taxonomist Judy Wheeler (the Department) it givesclear
and practical 1D and control advice for weeds in both
agricultural and environmental situations.

John recently was awarded the Council of Australian
Weed Science Societies medal for leadership. for his
outstanding contribution to weed management and
research over the past 25 years, A well-deserved award
- ask him, eg, about his computer programmes 10 help
farm weed management!

Contact: John Moore on 9892 8476.

SUPPORT FOR COMMUNITY WEED
AND PEST CONTROL

Thea Nabban

HE Department oft Agnculture manages an NHT

project called Inregrarion and Coordination of Weed
and Pest Control (ends June 2003) which supports and
facilitates the formation and function of commumity
groups leading to on-ground action in managing pests
and weeds. The project assists both formal (LCDCs,
Shire-based groups, Bushearers ete) and informal groups
{landholders and their neighbours) n the following
ways:

» sources information and technical expertise on weed
management ie local contacts, experts, results of
wead tnals, methods of weed control ete.,

» brokers traming in weed control and management
prachices,

» provides infurmation onsimple and effective cquipment
to use in wead control. possible loan of equipment,

» networks with other local groups or neighbouring
weed action groups,

» advises on weed mapping,

» assists groups tmove from planning to action
i prioritising weeds foraction, facilitating action plans),

» point of contact to involve other stakeholders (Shires,
government agencies gic).

This project supports community/group action for
both declared (agricultural) and environmental weeds &
pesis. It does not provide individual or one-to-one
support. Regonal coordinators have a role within the
project to assist communities to set up Action Groups or
o use existing structures (LCDCs, Shires, Regional
NRM Groups) to manage weed and pest control. planning
andaction. They actas the avenue that groupswould use
for facilitation, information and the bringing in of
additional expertise and resources that they require to
get the results they want.

Contact details for Regional Community Weed and
Pest Coordinators:

+ for Peel & South West & State wide project manager.
Theo Mabben, AgWA, Bunburv. Ph: 97 806 270:
Fax: 97 806 136; email: tnabben(@agric.wa.gov.au

+ tor Kimberley & Northern Rangelands - Noel
Wilson, AgWA Kununurra, Ph: 9166 4047; Fax:
9166 4067, email: nwilsoni@agric wa.gov.au

* for Central Agricultural & for Northern

Agricultural (includes most of the central Wheathelt,

including Gingin ). Sam Giles, AgWA, Northam. Ph:

9690 2144; Fax: 9622 1902;

email: sgilesf@agric.wa.gov.ay

forGreat Southern & Esperance-Graham Blacklock,

Community Agricultural Centre, Kojonup.

Ph: 9831 1997; Fax: 9831 19490;

email: ghlacklocki@agric.wa.gov.au
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ECONOMIC VALUE OE BIODIVERSITY

SHIRE OF BUSSELTON OFFERS RATE REBATES ON LFW SITES.

ATEPAYERS in Busselion
Shire can benefit from a
partnership arrangement between
Land for Wildlife and the
Biodiversity Incentive Program
which came into action in April 2002,

The incentive program offers two
rate rebate options to landowners
wilh bush which meets certain
criteria. One option is conditional
On signing 4 {en-year management
agreement with the Shire and being
a member of Land for Wildlite. The
other 1s conditional on taking cuta
conservation covenant with a body
affering stewardship armangements
feurrently cither the Depariment or
the National Trust). The rebate
offered is proportional to the area of
bushland set aside and 1s 35%, fora
managemenl agresmenti with the
Shire, and 30% for a conservation
covenant.

The LFW  management
agreemen! option has proved
popular. 1t is destgned o limit the
following activities:

Shire's

» clearing. removal or damage 10
vegetation:

» the removal of timber, including
lallen timber (unless specifically
negotiated for limited personal
TN

w any act that may adversaly affect
local indigenous flora or fauna:

» the grazing of remnant vegetation
by any non-native amimal, except
in parkland cleared areas that are
isolated by fences where crash
grazing may be required to reduce
fiel loads:

v burning exceprin accordance with
approved fire mensgement
recommendations contained inthe
management plan;

» wildflower picking:

Careivit Switzer and Cherie Key HE
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» any act that may affect the natural
state, flow supply, quantity or
guality of anv water body (unless
required to do 50 by law).

Theadvantages for the Shire and
manifold! The
LFW Officer already has personal
comtact with landowners and offers
an extensive range of mformation
1o assist them manage their
bushland. If needed. the Shire has
some funds w "'E‘:i"'l with fencing or
relabihitation of land that otherwise
would meettheentena. Inthe future
this funding pool is likely
topped up.

LFW property owners have been
keen to Ta!\'—" ad‘;ﬂnt-lge of this offer
of rate rebate as many have been
activie by m'-n'.?nr-:*ra 111r.;'1|m;‘;1'-n'.u
tme.  Beinz involved in LFH has
_';..‘_i'n CTl ':I':L‘I‘.I i.‘aT!l_'l.‘-‘-1"iI':\. 10 "."'.1"!':.‘5. '.';rthl."
and a support system to assist the
in their man
conservation, and m.-. [h,, Shire
come forward with & further .'1.-'-1.'-;1:'._;
tor their efforis.

When @ kandholder applies. a
Shire Biodiversity Officer and the
L0 visit the property (a revisit
for the LEWO): the Biodiversity
('h"Ln:eru' writez bushland criteria
xport for the rate rebate
scheme and the LFHFO will write 2
Manzgement Plan for the propeny
owners. based on the LFF Report.

]'"l]"h'_'r"\r DWNCOTs 8re

0 e
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The bwo programs reintoree each
other — receiving a rate rebate
reswards the LEWer for valuing their
bushand the Shirgis able to conserve
someofthe area’s biodiversity, The
Shire of Busselion has only 35% of
its remnant vegetation lefi and only
10%, of the Abba Plains vegetation
CommLmities,

The Shire of Augusta’Margaret
River is moving towards having &
sumitar Biodiversily Strategy. and
other Shires in WA have made
enguiries as o how the scheme
works. Having a Biodiversity
Incentive Scheme in place in almaost
every Shire in WA would give large
benefits 1o Shires, property owners
and the biodiversity of our State.

Formore information regarding the

hire of Busselton's Biodiversine
Tneentive Scheme contact Carolyn
Switzer ar Kirrilly White on 9781
444, ar Cherie Kemp, LEWO

Busselton, on 9732 5533
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THE FIRST HARVEST - OIL MALLEES ON ‘SUN VALLEY

NE paddock on our property,

*Sun Valley" at Beacon, has a
sloping area of poer. gravelly soil
that was hardly worth while
cropping. Once 1t would have
carried a natural stand of mallees,
so we decided 1o putin a trial of oil
mallees.
Eucalyptus plenissima were planted
in 1998, on the contour, in single
lingsat 10 matre spacings, The area
between the rows was left to revert
to native grasses, everlastings and
shrubs. By 2002, after one very wet
and two very dry years, the mallees
were ready for harvestung. The
average heighowas less than s metre,
but they were bushy, ideal for il
praduction.

Kalannie Distillers arrived with
the equipment in July. First. a forage
harvester cut the plants, then the bin
ol chopped leaf and stem material
was steam distilled. Tt was exciting
tr see the pale solden oil begin to
collect! This plantation produced
600 litres of high guality oil. Asvel
it is not certain what will happen w
the organic residue.

We were horrified at the
appearance of the plants after the
forage harvester had gone through -

25,000 secdhings of

surely they would never recover?
But. despite being in the second

year of one of the worst droughts on
record, by October itisclear that the
mallees are regenerating well. If
this rate of growth continues we
should be able 1o harvestevery two
vears. At the moment the financial
returns are not very great, but they

do exist, and every little Bt helps.
In addition the area is developing
into a very altractive wildflower
and bush bird comer, as well, of
course, as helping to control
aroundwater. We are pleased with
this trial, and are considering
whether we might set up other areas.

Peta and Gerry Kirhy

Regrowth . Golobsy,
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B 22" Apri] 2002 a Field Day

and Warkshop was held in
York on the initiative of the York
LCDC with the support of the York
Shire_ Tt was held because of concern
about the serious and sgrowing
preblem ot Wandoo Crown Decline.
The dav was attended by upwards
af 60 people representing various
interests from the locality and

neighboring districts such as
Beverley and Toodyay.

n the morning damage (o
wandeo forest and roadsides was
inspected.  In the afternoon
warkshop, we were regaled with
explanations af work dong so far,
none of which seemed 1o come near
the root of the problem. 1t does
seem (hat sporadic attempis have
been made over the past twenty
years to pin the problem down hut
in cold hard facts no one has come
up with anything better than to sav
the wees are suffering from the
effects of various environmental
slresses,

so many of the “theories™ about
environmental stresses being the
cause of the problem can be

disproved by the perfect health of

trees which have suffered all the
same environmenial stresses and vet
remain unaftected and in beautiful
condition. Should these rees finally
become infected by transition of the
condition, this argument would
disappear, so locations should be
noted now:

The wandoo forest Hlanking the
road from York to Perth is an
illustration of the problem. Al
across the forest, as far as the eye
can see. all the upper branches are
bare and dead: This is where the
[lowers happen. So thers will be no
Noswering, or fruiting. or nectar. or
pellen, Allcreatures large and small
who rely on this productivity have
last their living and cannot be
expected 10 survive. Manv forest
inhabitants aceendemicintheirown
trees or plants or even their own
piece of ground hter. The number
ol extinctions thatare & ikelv result
make a mind boggling scenario -
the ecosystem, or large parts of i1,
must die.

FLORA

WANDOO WORRIES

The future

hatwill
: future

It 15 100 so0n 1o say W
happen to these

until we can

trees in the
discover what has
happened to tress that have bheen
examined in the past. Is there
recovery. s theproblem evelical and
if so does it remain 1o antack again?
A huge amount of researchisneeded
L0 answer these sorts of questions.
I can say that in my jowrneyving:
up and down the road [.can notice
that there is quite a lot of releafing
goingon but there are also damaged
irees showing no sign of any
recovery. so at this stage it is
impossible to quantify aoyvthing. |
would like to mile put drought as |
think Australian planis are built w
survive such conditions. | am
convinced that we must look fora
!‘a"af--‘t-: and a vecior

n Majer and
I!arij.' Re:‘.‘-cr h;aw ‘.H‘;L!d:r:d the
relationship
invertebrates and birds, Jtun-.m how
interlinked everything ’h;' WOoTk
clearly shows that m:mj; of the

oeiween iTees,

myriad inhabitants of trees
i =1[Eu~m>dw e} dare exclusive o the
trees they live on so that the loss af

g coveran-any one place mecans
the [oss of all this invertebrate life
which carmes through to be the loss
of the birds that teed o them and the

pollinators amongse them, dte.

Hesides pre ablems with Wandoo,
we know the Tuart Flooded Gums
and other trees are also subjeel (o
severe decline. How can we
upderstand the enormity of the
potential consequences of the loss
of canopy we may be faced with,
uniesssomehody does some research
fow?

There i1s a great resistance to
taking the possibilitv of disaster
serigusly enough to do something
about it. No one likes to be thought
an alarmist, including me. One of
the sreat needs 1 see right now is to
collect and sately store seed of the
native species of plants. We should
examine all of the species under
threat be it of disease, drought, salt
or inséct predation, :m{J collect seed
from those individual trees which
seemmastable 1o resistthe particular
threat. Not justa little but bushels ol
it. Why aren’t we doing it already?
Ref- One Humble Guam Tree " Majer
and H. Recher, Geo, December 1996

Seabrook, roted
comsepvationist and aurhor, now
lives in York She ean be contacted
by email on:

.rl.J qf!Fur.i'SL‘(.l'b?-"}lIl-\'(t WesTREL Com.au

Joanng

Wandoo decline survey
Ecologist Jack Mercer, who i3
based in Albany: has recently
conducted a survey across the
wandoo belt, to attempt to
estabi iﬁl"-'-.]'ll._[h:_r[h-"l";_‘I‘-..-l]'ld[[._lﬂ
in the expression of Wandoo
decline. His analysis should be
completed soon; and we hope to
bring & precis of his conclusions
to vou ma future issue of Westem
Wildlife

Nb: LFW understands that LI'WA
has recently received some
funding to study Wandoo decline
- Ed
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CICADAS

UMMER days in a hot chimate -

whar sound defines 117 Surt on
the beach? Thesoficall of'a Peacetul
Dove? Mo, all over the world. it is
the incessant, dav-leng, rasping call
of cicadas which defines summer!
Deafening and unmelodious, for
some people the noise contributes
to the process which used to he
called “poing troppo’!

But whar are cicadas? They are
aworld-wide family ofinsecis, with
some 250 species found in Austrahia,
principally in the tropics and down
the east coast - Cairns s the centre
of diversity. They vary in size. the
Tick-tock, which is common around
Perth, has a wingspan of about 4cm;
the Sanderinder. which sounds like
a buzz-saw in coastal plain sandy
banksia woodlands, is 6om across,
while the Golden Drummer which
deafens Carnarvon’s residents at
certain times of year, has a wing-
span of 8cm. Theinsects lance into
a branch to feed on the sap. and
many other insects, including ants,
oftentakeadvantage of the overspll.

Fermale cicadas make a series of

small tears in the bark of a twig and
lay an egg into each hollow. When
the larvae hatch. they drop to rh=-
ground and burrow down to find

root where they can feed on sap -
remaining underground and
incregsing in size. often for VEars.
One American specigs has been
known 1o spend 17 vears in this
underground stage! Buteventually.
the final stage nvmph bresks through
to the surface and climbs up a tree,

or a fence posi or something, fixes
into the bark and sheds
The outer shell ofien
anging there for months,
I_"J:IIL.' :nt species of cicada have
different calls. The sound is made
by two vibrating drum-like
membrines called timbals, held m
the abdomen, which in some specics
15 almost hollow, so acting as an
amplifving air-chamber. Why do
thev make the noise? Probably itis
for sexual aftraction, but In some
species, both males and females

1t's claws
it’s. skin.
remain

drum. Perhaps it also deters
predato It can centainly deter
humans! John Lort Stokes; when

exploring the Bonaparte
Archipelago in the Beagle in 1838,
noted that =...the trees swarmed
with large locusts [cicadas - Ed].
quite deafening us with their shrill
buzzing noise.” Even Shakespeare
has Faistaff mention th e 10 ise as 4
*damnable iteration™ - though
whether Shakesy i

ever have heard 1t is doubtful.

Cicadas™ five eyes give the

. bt they do not
The French
Henri
i by

Fabre.
borrowing the “locaianillery™, puns
which were fired on fesst-davs In
the xlll'{uu He had them crammned

with powder and ex (ploded be neath
s cicada-flled ree. The resultant
bano iderably disturbed the

village®s human inhabitants; butthe
cicadas continued their drumming
without a pause or a change in

.-d-’:‘\_ o =7

e /fff 2 ;;’ e (i N
.-’&/ \"i"l I"‘:.}___ hﬁll
> 7 o)

busroawdng lansa

rhythm!
experiment!

Like most of Australia’s insects,
we know little about the specific
natural history of most cicadas, so
that every observation made will
contribute 10 our understanding.
How long does the nymph spend
underground? Which plant roots
do they prefer? What is their effect
on the plants? Which birds cat
them? The parasitic fungus
Cordvceps (sometimes called a
veetable caterpillar) is often found
srowing from the mummified body
of a cicada grub, as well as of other
soil-dwelling insect larvac.,. How
important 15 this in regulating
numbers? Have cicadas increased
in numbers since the grub-eating
marsupials such as bandicoots and
potoroos have decreased?

Have vou any information that
can add to our slender store of
knowledge

I the meantime, cicadas are a
sign of home! WA poet Randolph
Stow uses their sound to typify his
‘country

“So far. so sweet, [ know | shall
one day love them,

the warchants of cicadas trill in
My caverns’

Lowve them or hate them, 1n many
narts of WA the one thing you can’t
do to cicadas 1s ignore them!

Quite a resounding

Fenny Hisey
Ref “dustralinn Cleodas™
ME Monfds. 199, NS University

Press,
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THE GREAT NAMBLING SALT FLAT WHEELBARROW MUSTER

“e E:Ndfield

OUR vearsago Menofthe Trees

{MOTT)settheirsightsondoing
something about dry land salimity,
We wanted to take on a severely
degraded piece of'land, the kind that
most people would regard as being
well bevond economic recovery.and
see if we could learn by acmally
applying treatments and processes
and observing the cutcomes. The
land selected is at Nambiing. 5 kn
west of Dowerin on the Goomalling
road. It covers about 11 ha,

The first thought was dramage
Parts of this land are scalded hare
and in winter some inundation
occurs.  Two piezometers at the
vastern end show the water table 10
be within 20-40 ¢cm of the surface.
We settled [or “microdrainage” -
raising the planting site§ above the
water table by putting in a series of
raised beds, varving in height from
30-70cm. This had the effect not
only of giving us a little more depth
to water table but also aerating the
soil which, over a period of several
vears, had become quite anaerobic.

Thenext idea was to incorporate
Orizanic material, not just compost
but matenial that would persist in a
dry soil through a succession of
long arid summers.  (Gilles

Lemieux, of Laval University,
Canada. has written about this: ref*
hitp://forestgeomat. for.ulaval.ca/

brf). For three vears we have
received loads of mulch from
various sources, which a dedicated
team of volunieers has spread over
the mounds,

Into beds so prepared and top
dressed we planted our trees,
selected for their tolerance to saline
soils. One source of seed is right
there Nambling; Ewucalvprus
sargeniii and £ sparhulatg trees
growing as healthy sentinels all
around the back of the site. Wealse
planted Melaleura cuticularis,
Casuaring ehesa and several other
known sall tolerant species. In
nzs 2t 51, Barbe
Grove Nursery we also took heed of
the myveorthiza work done by Inez
Tommerup at CSIRO. Top <oil
scrapings were taken from under
flourishing twrees around the site,
and even a few puflballs were made
imto sturmy to inoculate the pots.

Details of this tnal are being
recorded. However, probably our
major enemy at the moment is the
consistent low ramfall, [tsnot just
the farmers whe are having a hard
time!

ITOWING OUr 36

Barrie Qidfield is Presidemt of
MOTT. Contacr MOTT Nuisery
an: 92300 JRES.

Fhiote: M. Brooker

SALT ANYONE...?

LEVEN ha of grevowhite salt,

pitted with stubby ereenish
growth, was the stark unwelcoming
outlook for about 250 voluntesrs
who converged on the ‘Great
Nambling Salt Flat Wheelharrow
Muster' in June last vear, Once
agamn Men of the Trees was doing
something a bit different, spreading
muleh over planting mounds i 4
salt flat,

The volunteers were armed with
shovels, rakes and wheelbarrows
plus a strong desire 1o help nature
restore the major nulrients so vital
for the future growth of trees and
perennials reclaiming their rightful
place on the now embattled terrain
of this arew. This happy gathering
of people voung and old included
myself and my wife Pam, who, |
my add. did not come to-any harm
in this project as she did last vear on
a similar ouwting, and only because
she was placed in a ‘protective
bubble’ throughout the working day;
allowed out only for sustenance and
physical relief. Well, that was the
theory!

Five vears ago abouat 1000 trecs
were planted in the same salt-
intested arca. Today, they proudly
stand vigorously spreading their
leafy arms o heaven, and this one
hecrare has beendedicatedasa *Tres
Park Memorial'.

Vie Ferreirg

(It will be interesting to fnd out
whether this costly and labour-
intensive process does lead o ahigh

t5 it worth the effort? Keepan eve
out, as vou drive past the site. Ed.)
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WNDEE old York Gum or
Wandoo trees thers is often 2
lot of leaf litter and it mav seem as
though there are few plants growing
there - but look elosely. Inaumumn,
an nconspicuous spindly upright
plant with datk green leaves, will be
in flower. It's in the carrot family,
and it carries an umbel of small
cream flowers on a long stalk. s
scientific name is Platvsace cirrosi,
I'was first shown this plant many
vears ago by an elderly gentleman
fram York, who told me he learmt
about it from the aboriginal kids he
went to-school with, “We used to
dig up the tubers on our way hame
fromschool ona summerafiernoon™
he said, “itwas like eating a crunchy
ice cream!™ Well, Fm not sure |
agree wilh the comparison, but
maybe it’s an acquired taste!
The plant 15 found throughout
the Wandoo and York Gum
woodlands, always growing in the

leal” litter beneath the erown of

mature trees.  An old plant may
have half' a dozen tubers, some of
themquite large. Itwasan important
food source for the Nyoongar

1_&;"
A EETL
“ptent i
voung |

F ——

spellings - even given it's name 1o a
townsite in the northemn wheatbelt).
Moel Nannup. of the Department’s
Indigenous Heritage Unit, said that
the tuber contains a lor of moisture,
50 ifcaten raw would be 2 good thirst

gquencher. Altermatively it could be
rogsted in the camp fre. when, like
& roast potate, you get 4 crisp skin
around a fluffy nside. | wonder
how 1t would taste when roasted in
nium foil with a dab of urter?
Kanna survives well, even in
temnants that have been liehtly
grazed. lis presence s an indicator
of goed understorey comdition in
remnant woodlands, Why not have
a look for it in your woodlands? If
vou can find several plants. you
could dig one up te Ond the tubers,
Then, thatevening, “throw a Kanna
on the barbie!™ Notanly a new taste
sensation. but a living link to past
land use
Atthe same time, you could do a
little experiment to help increase
our knowledge. Carefully replace
the small ibers and, because we do
not know if they will survive this
rreatment, please mark the: place
with a stick, and check it a vear later
for regrowth. We presume that
Aboriginal people did this, and it
worked. but no-ome is sure - so,
could someone find out please?
Penny Hussey

people. whocalled it Kanna(varicus

Soufhlands - enthusiasm
and energy!

LBANY'S Southlands Christian College has
L \joined the Land For Wildlife scheme and
dedicated *‘Monday afierncons’ w managing their 3
ha school grounds. Every Monday aftemoon the
grade 4, 5, 6 & 7 students can be observed carrving
out some form of *bush care” activity. The students
haveso far ideritified 68 native plant species in their
bushland and have pressed samples for their school
herbarium collection. They have enthusiastically
tackled the large invasion of weeds like Sydnev
watlle and Victorian tea tree with pruning saws and
secateurs. They have also done seed collection from
the bushland, seed propagation. path building and
planiing of seedlings. They have taken on the
rejuventation of the school grounds as part of their
school science programme on the environment. On the
rainy davs when the students have been ‘stuck’ indoors
they have spent some time learning about some of the
unigue fauna of the region and some of their habitar
requirements, Some of the high school students volunteer
to assist in supervising the younger children during the
‘weed attack’ sessions. The high schoaol aged students
also went on a nature walk with the Land For Wildlif

Ay

frem Saitnlands School standing
hiey cut down o large Sydney

g Fug with o local pravenance

: local coastal landscape features. The students also
plan to visit Two Peoples Bay Nature Reserve to look at
one of the regions biediversity “hotspots'.

Sylvia Leighton
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Gilbert’s Potoroo
Action Group formed

ILBERT" S Potoroo is the most
endangered mammal in
Australia, and one of the rarest
mammals inthe world. ltwasthought
o be extinet until rediscovered in
1994 at Two Peoples Bay near
Albany, Tt is believed that there are
less than 40 animals in the wild
(silbert’s Potoroo lives in small
groups in dense, long-unbumt scrub
ind feeds on undereround fungi, The
potarons are vilnerable to fire.
infradiced predators and the spread
of dieback disease which leads to the
loss of habitat. GPAG members
work with the Department staft on
monitoring and captive breeding
programmes (including radio
lracking) and are also developing
educational and sponsorship
packages.
To find out more. phone Val Hack
on Y841 3096 ora’h 98443312,

Climate Change

Ahrupnri produced by the Perth-
Abused Indian Ocean Climate

Initiative in Sept 2002 has been
written specifically Lo interpret work
om climate variability for the benefit
of decision makers in climare-
affected industries and in natural
resource managément in the south-
west ol WAL The summary leafler is
inserted in this issue.

I documents changes in rainfall
and temperature overthe last century,
tiscusses why these changes have
occurred. and goes on predict
future elimatic seenarios. 1t should
be required reading for every land
manager in WA,

Get your copy of the full report
from: Water and PRivers
Comenission, Hvatt Centre, 3 Plain
Street East Perth

IN BRIEF

Purchase of Land
for a
Conservation
Reserve

THF Fricnds "l_ i }"L-r-“'I"LI‘UP
E = have been ziven the

opporminity 1o pur-:;‘.-a.:.& a- 3] lha
property, of which 73% 15 remmant
bushland. t0 mganage as =
comservation reserve. The property
Is an important link in the bush
corridor c¢hain  around the
Porongurnip MNanena! Park and also

has 1 u_-n veg
represented im the NP or the
surrounding f=¢-iu::n some of which

e exireme edoe of their

etation Ivpes nol

¥l 5 "  dry L'--r Tl :‘r:.'LIJIr.L
laterite, white Hd[l-. -w.-llll..lmul‘l;,. C ..{}
and flooded ironstone. Preliminary

surversindicate over 5 "ij species of

flora. 60+ birdsand many speciesof
other fauna ';ml_. ding ‘brush
wallabies. Two rare and six priority
plant species have so far been
discovered and the flooded ironstone
plain is a threatened ecological
community. The property les
between the Porongurups and the
Stirlings, and provides some
fantasne views of both

Itis umn:m'—‘]; rareto findsucha
lazge plecs of uncleared bush still in
private ownership this busy
farmingarea. The Friendsarcasking
for v irhel lp to protectiz sothatit’s
l..i;"-':_f:u:} can be enjoved forall the
years 0 come. They are applying
for funding from NHT, butthey still
nead to raise about $130,000. They
are in the process of registering as a
pubiic funad for ax deductibility. so
they ask vou not to send anything
now, but please_ give them a ]:‘;u..._’t'
for the 2002 “ﬂlh financial vear!

For more information, contact:
Ann Burchell. President, Friends of
the Porongurop Range Inc,

Phone 9555 1153
email: burchell@wn.com.au

]

Fitzgerald Fire
Symposium CDs now
available

I[ vou wish 1w abtain copies of
these, which contain the speakers
presentations and forum sessions of
the symposia held a Ravensthorpe
arid Crairdner 1o Feb 2002, conlict:
Gillian Craigon 9838 107 1 oremail:
ripicasaiiwn.com.au

New clearing
legislation

MENDMENTS 1o the

Environmental Protection Act
are being considered in Parliament.
Une of the marters dealt with by
these amendments 15 the protection
of natve vegetation. Under the
proposed new laws, clearng native
vegetation will require a clearing

pe.rmn unizss the clearing is for an
XEmpl purpose.
For turther information, contact
the Deparmment of Environmental

Frotection, Native Vegetation
Protection Group. on:
Freacall, 1800 061 025

Or wvisit the web site at
WWW_environ, wa.gov.au

Honeyeaters benefif
from nectar-

producing
native plants
in Albany
gardens

\ /ICTOR SMITH recentiy
documented the results of 18

years of bird banding at Goode
Beach near Albany. He shows how
bird populations change as
development proceeds. Forthe full
story, read: Victor W, Smith. “Avian
rupulmmn changes in a developing
urbanaresin Western Australiagver
an eighteen year period”™ 2002,
Corella, 26433 79-54
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The value of
shelterbelts (NT)

Judy Le Mesurieor

HEMN we took up our

property “Tarrimeor™ at
Berry 5prings, in Litchtield Shire
(NT) we ¢leared much of the
savannah woodland to plant
mingoes. However, we left broad
shelter belts of native bush around
the crop arcas. Some neighbours
were surprised that we didn™
maximise the area of production by
clesring the whaole Block, but we
like the nabive plants and animals
that live in the bushland, and wanted
1o retain habitat for them. A couple
of years ago, a violent storm ripped
thremgh our aréa. and as we listened
tor branches cracking we were really
concerned for the crop - our
livelihoad, But the shelterbelts had

proved their worth!  Our crop
showed no effects of the storm,
whereas our neighbours sustained
big losses.

We believe that “land for
wildlife” and production can
complement each other!

Wastt to find owt moie abiowt LEW in
the NT? Comtaet LEW Coordinator,
Seally Jacka, phove (08) 8983 1972
ar email sally fackaldlsent gov.an
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Australian Government Envirofund
Lastvye

il orants (up to 530

weunder the NHT 2 allocated
000 to -'*f:-up: and 'rldj'-':'u:lmh

ar. this progranin

|r_r||_ 1]

fertd

$600 ko

1;( b} voluntan
0 ¢ lemi and () cove
After much Fl¢_:__’:_5'|id?'.i;-ﬁ '.~.-1rt| Ihc me::l;mwuallh. il
was dgreed thata VMA with Land for Wildiife qualitied
of funding. and | am delighted to
fur as | konow, all the LFWers that
scheme have recerved their sranis!
monetary reward for all the
PUE I T VOUT property to manage bodiversity
the future of all of us.

for the middle level ¢
annotmee that., as
d under this

This gives you

a real

work vou

- for
So - Envirofund s due to happen again “early |
2003, Do vou have some remnants that have ha.:*en
assessed by LFW as ‘good” or higher (NOT degraded
creeklines) and want to fence them? Long narrow

kaways or mallet hills would be ideal candidates.
So would genwine bush corriders, eg stnps around
p-*:id;xk edges. That middle level of grant is pretty
Andif vouare workimg to vour LFH Report, you
will find the VMA to be not in the least 1hrr,m~.mng, hil
fact 11 1z what vou are already doing,

I you think vou might he eligible for this grant
scheme, contact vour LFW Officer NOW 1o discuss
vour ideas, so that it will be guick to write up an
;L;:r-'\i:w:i-.'-n onee the new call for projects 15 announced,

[ really would like to see the extra dollars going to
people who have already demonsteated their willingness
to care tor-our biodiversity! Good luck!

""‘I."\"'L

NHT 2

At the time of going to press, the way NHT 2 will be
delivered 1o for on-ground works s
unclear. Contact vour Commumnity Landeare Coordinator

ate advice.
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for up-io-

I late Decamber,
Recovery Round' of
application - closes 14ih February 2003
Contact your LFW Officer for r
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