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INTRODUCTION

Clearing of vegelation for agdculture in thc Wcstem
Auslralian wheatbelt occurrcd mainly during two periods.
Firstly, 1900-1930 and, aftcr a 1u11, began again wilh thc
end of World War II and the advent ofbulldozers in about
1950 and continued until 1980 (Schofield et ql. 1988).
('The wheatbelt' refcrs to thatpart of Westem Auslralia in
which wheat is thc predominant cereal crop.) The rise of
saline groundwatcr occured as a result of land clearing
and this proccss has been well documcntcd throughout
agricultural areas. Thc wctlands in the whcatbclt suff'ered
enormous changcs owing to salinisal.ion, increased run-
off, siltation and cutrophication, but thc hislory of their
degradation remains largcly in the unrecorded ncmories
ofpeoplc over 45 yeius ofagc.It was obvious, thcrcforc,
that this valuable source of historical infonnation would
be lost to futurc gcnerations unlcss it was documentcd. It

was thought that rccording oral history mcmoirs would
providc the best rncthod of documenting thcse changes.
Although thcrc have been many oral history projccls

covering social and polit ical change, very l itt lc work has

been donc spccifically on environmenhl change. A mcthod,

thereforc, was devised to rccord oral historics of
cnvironmental changes in whcatbclt wetlands. A dctailcd
description of the methods uscd to record, ranscribe ard
process thc olal histories is dcscribed below. A rcgistcr of
historical photographs relating to changes in wetlands has

also been compilcd through inquiries made with cach
participant in this projcct.

Through detriled analysis ofeach tnnscript a summary
of environmenktl changcs in some wetlands in the Avon
Rivcr and Blackwtmd Rivcr catchmenls has bccn compiled.
Species changcs and the sequcncc of those changcs for
these catchmcnts are also prcscntcd. Figures I and 2 show
the wetlands documcnted in oral histodes, Notes on othcr
wetlands in thc wheatbeltarc included.It is hopcd thatthis
rcport will providc thc basis for furthcr work as there arc
many morc wetlands in thc wheatbelt and othcr areas of
thc State that have undcrgone enormous changes sincc
European scttlcmcnt.

It is rccognised that to properly managc our wetlands

and predict thc continuing impact ofagricultural practices

we must understand the history of the wctlands.

METHODS

Getting started

When I first startcd research for this project it became
apparent that very few oral historics of onvironmental
change in Westcm Australia had been collcctcd. The first
stage of the project was lherefore to dcvisc a method o[
collccting oral histories 0f environmental changcs in
wheatbelt wctlands. Constraints governing the scope of
the project were:

. to gathcr information only on wctlands in the
wheatbelt:

. to collectoral historics from persons ovcr4O yers
of agc having personal recollcctions of wetlands.

Thc names of a few peoplc known to have an intcrcst
in wctlands were providcd by K. Wallace (Departmcntof

Conscrvatiol and Land Management). Press rclcases
wcrc scnt to various mcdia outlets and the projcct was
also promotcd trrough rclevant govcmmcnt publications,
thc Wcstern Australian Muscum's Counfy Program and
the Wetlands Conseryation Socicty ncwslettcr. Potcnlial
interyiewees wcrc listcd together wi& thcir area ol'
knowledge. A priority l ist was then compilcd and I
attcmptcd to includc at lcast three peoplc who could
providc information on thc same wetland or wctland
chain. This cnablcd datcs ofcvcnls to bo cross rcfcrcnccd
for grcatcr accuracy whcn collating inlbrInation. This list
was adjustcd as othcr names wcrc suggcstcd during thc
coursc of interviews. Aftcr conipil ing lhe priority l ist it
beciune apparcnt $at dlg two arcas whcrc most inforrnaton
was availablc were the Avon and Blackwood Rivcr
catchments. I thcrcforc concentratcd on thcsc arcas,
although somc oral histories of wctlands in olhcr catclntcnls
were collcctcd. Appendiccs I and II l ist wetlands covcrcd
and the namcs of inforrnants. Appcndix III l ists all
intcrviewees.

lntervicwing tcchniques wcrc rcscarchcd in conjunction
wiLh compiling a l ist oI potcntial intcrvicwccs. Thc staff
ofthc BattyeLibrary Oral History Unitprovided valuablc
guidance on tcchniqucs for intcrvicwing, lranscribing
and editing Lmnscripts (scc rcfcrcnc(] list).

Each potcnlial intcrviewee was contacted by tclcphonc
and tho aims o[ thc projeat werc explained. Ideally thc
next stcp should have bccn a preliminary visit to each

intcrviewee, but as most intervicwccs involved in this
particular project live in country arcas, prcliminary
intcrviews wcrc conducted only with people living in

Perth. In future oral history projccls involving country
dwellers I rccommerd that in addition to an introductory
'phonc call a letter is scnt to each participant. The lettcr

should include aims of thc project, a remindcr that the
intervicw will be tapcd, the date and time ofthc interyicw
and an outl ine ofthe typc ofquestions $at wil l be askcd.

The next stage was to preparc an outline for cach
intoryiew. In practice this outlinc was used as a guide

only. Flexibility was nccessary bccausc topics were often
not covcrcd in any sequcncc and each pcrson provided

differcnt information dcpending on thcir own field of

knowledge and spccial interests. An interview outlinc is
given in Appcndix IV.
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Wetlands in theBlackwood River catchment documented in oral histories
TNSET: Location of the Blackwood River catchment.
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Standards for names

As is common in oral history, namcs different from the
accepted standard names were often used by interviewees.
Wherc possible these have brcn convcrtcd into srandard
common names.

It was notpossiblo to accurately determine generic or
specific names from the vernacular terms reeds, rushes,
sedges andbulrushes (c.g. bulrush did notstdctly refer to
Typha) . Plant tAxono mi sts clas sify reed s as P hragmites ,
Arundo and some species of Clplru and Scirprs (Smith
1980). True reeds arc unmmmon in south-westem Australia
and the 'reedbeds' refered to by intervicwces could havc
been either rushes ("/lncus), sedges (lzpidosperma and
B aume a), or brtJtu.shes (Typha). Because ofdifficulties in
translating l.hese vemacular names and for ease of reference
m transcripr the tcrminology used for emergent vegelation
in this report remains consistent with that given by
interyiewees.

The standards used for names lue as follows:

Wetlands - Travellcrs Atlas of Westem Australia
(Dcpartment of Lands and Surveys 1986)
and 1:50 000 Topographical Map Series

Mammals - Strahan (1983)

Birds - Blakers et al. (1984)

Snates - Ston er al. (1986)

Turtles - Cogger (1986)

Amphibians - common names used are those popular in
the south-west of W.A. Scicntific names
based on Tyler et al. (1984)

Fish - Allen (1982)

Molluscs - Kendrick (1976)

Aquatic - Smith and Marchant (1961)
plants

Decapods - Shipway (195f)

SUMMARY OF CHANGES IN
WETLANDS OFTHE AVON AND

BLACKWOOD RIVER CATCHMENTS

The oral hislories collected during this project describe
many changes in wheatbelt wetlands. These changes
consist mainly of salinisation and changes in biota" Altltough
each wetland has its own story there are consistent rends
thrcughout llle two catchment arcas, both in biotic changes
and the sequence of those changes (Tables 1 and 2;
Fig.3). Many species can be classed as indicators of
environmental change, particularly water quality changes,
in wetlands. Indicators include aquatic, fringing and
emergent vegetation, birds associated with 'reedbeds',

frogs, freshwater fishes, molluscs, decapod crustaceans
and leeches.

The first documented appearanco of salt was in the
East Mortlock River catchment in 1920 (Masters 8). The
firstvisual sign of degradation in the freshwater wetlands
was the death of semi-aqrtatic and aquatic vegetation.
These changes coincided with a rise in salinity lcvels (in
the wetlands) that occurcd around 1930 in the Avon
Rivercatchment and about 1945 in the Blackwood Rivcr
Catchmcnt (Fig. 3). Waterlogging has been identified by
some informants as another cause of death of fringing
vegetation around some wctlands.

Ribbonweed (Ruppia maritima ) has appcared or
incrcased in some weflands and this change coincided
with increased salinity. Since salinisation of thc Avon
Rjver, R. rurrititra has taken thc placc of nrdoo (MarsiLea
sp).

Following the death offringing vcgctation, samphire
(Chenopodeae) stafted to colonise the barc lakc shorcs
and late bcds. Samphire seems to have been incrcasing
around some lakes since thc carly 1940s.

The rise in salinity levels and subscquent changes in
vegetation immediately preceded and almost ccrtainly
caused many vertcbrate and invertcbratc species to disapp:u
from wetlands, or become greatly reduced in numbcrs
(Fig.3). These include mammals, birds, repti les,
amphibians, fish, crustaceans, molluscs and the leech.
Many informants remembered suffering from 'swirnmer's

itch' aftcr swimming in the wetlands in the early days and
itwas thought that thc causative organism (Cercaria) may
bc an indicator of fresh water. It has since been establishcd,
howevor, that these organisms are present in both frcsh
and saline waters (Stevenson and Hughcs 1988).

Although the majority of species changes havc bccn
disappearances thcro are some species that have been
favoured by the environmental changes. During thc latc
1930s and early 1940s the maned duck appeared in thc
wheatbelt. Wadingbirds (Characlrii) and silver gulls have
also been se€n on wetlands whcre thcy had not been
recorded by informants prior to salinity changes.

Following environmental changes on whcatbclt
wetlands, there has been a changc in the relative abundance
of species of ducks. This change was owing to a decline
in the abundances ofspccics which favour freshwater and
an increase in the abundances ofthc Australian shelduck
and manedduck. Overall, the total numberofducks using
the wetlands has declincd.

Concurlent with salinity changes, siltation of some
river pools and creeks occurred, This was caused by
erosion resulting from increascd run-off after clearing
and increased flow-rates in rivers owing to thoremoval of

.vegetation from river channels to conhol flooding.

- 6 -
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Table 1

SUMMARY OF ENVIRONMENTAL CHANGES IN WETLANDS OF THE AVON RIVER CATCHI\,1ENT

Informant references for all tables are initials followed by transcript page numbers.
Informant codes are as follows: NF=FOX; HH=HALL; JM=MASTERS; PM=MCMILLAN; PP=PAULEY; RR=RlcBY; BS=SL4lTH

T Y P E  , O F  C H A N G  E

Date
ot

Change

onset of Salinity Hligh Salinity D6ath ot Vegelation Oisappearance ot Ahimals

Wetland Ref Wetland Ret Type Rel Type Rel

1916-20 E [,lortlock JM8

1926-30 Channel HH2,3 kees E Mortlock JMg

1931-3s Avon R JM3;PM2
Yenyenning J l\,,|9;HH4,5
Kurrenkutten HH13
Baandee H H 13
Lk Yenyenning HH13
Koombekine BS1

trees Koombekine BSl trogs Mears HH2

1936 40 Kunjin Bk HH6
Yealering RR9
Nonalling BR2
W. Water RR2

Mears HH6

Yenyenning HH5 trees
nardoo
natooo

Yenyenning HH5
Kunjin Bk HH13
Yenyening HH I3

freckled duck Mears HH6

1941-4s Mears HH5 mo uscs
fish
teecnes
crustaceans

Avon R JM3
Avon B JM18
Yealering RR2
Yealering RR2

1946,50 Aq veg Avon B JMl0 crusta@ans
mussels

Avon R Jl\.43
Avon R J[.43

1951,55 Lake nr Cunderdin
NF3 rees

Damboring PM4
LaKe nr
Cunderdin NF3

A. bittern
B. biftern

Avon R JM4
Avon R JM4

1956 60 rees W. Waler PPl waler-rats Yealering RR4
Yealering RR3
Nonall ing RR3
W. Water RR3
Brown RR3

1961-65 Paradiss PP1
Nonalling PP'l
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A majorflood throughout thc whcalbelt in February 1955
caused silLation and othcr changcs in tlte wctlands.
Permanent water level changes, as opposed to seasonal
changcs, havc occurrcd in somc wct]ands. Thcsc sccm to
havc rcsultcd from: incrcascd run-off rcsulting from
clcaring; thc destruction of natunl lcvccs by major floods;
and deliberate damming or draining by humans.

A fcw cases of eutrophication, madc apparcnt by
increased growth ofalgae and other aquatic plants, have
been documented in whcatbclt wctlands. This is a rclativcly
rcccnt phcnomcnon and was first noticcd in 1975,

SPECIES CHANGES AND
SEQUENCE OF CHANGES

The way the wetlands used to be

Most of thc wcllands of tho Avon Rivcr catchment
documentcd in this projcct wcrc frcsh or ncar fresh until
thc carly 1930s, and in the Blackwood River catchmcnt
until the 1940s (Tables 1 and 2). It was not establishcd
why there was a difference of ten to 15 years bctwccn thc
onset of salinisation of wctlands in thcsc catchments but
further research may idcntify diffcrcnt pattems and timing
of clearing as being responsiblc. Many of thc lakes,
creeks and riverpools providcd watcr for stock and some
informants remember drinking the watcr as childrcn.
McMillan (2) rccalls horses, cattle and sheep drinking thc
watcr in the Avon River pools up to thc carly 1930s.
Mastcrs (3) noticcd that lhe milking cows were producing
less milk during the early 1930s owing to rising salinity.
Prior to that they drank thc rivcr water with no ill effects.
Lake Ycalcring was frcsh in the early 1930s ard sheep
used to drink directly from the lakc (Rigby 2).

Prior to changes in salinity thc wctlands wcrc cithcr
surrounded or covered by livng Caswuina obesc (shmak),
M elaleuca spp. Q;apubark) att,d ltpto spermum spp. (te'

tree) (Tables 3 and 4). Hall (l) dcscribcd Lakc Mcars in
the early 1930s as an idyllic place that was totally
surroundcd by sheoak and paperbarks, with a 'low scrub'
growing across it in dry years. Late Nonalling was
described by Rigby (1) and Paulcy (l) as having dense
sheoak and paperbark right through thc latc. Rigby (1)
rcmcmbcrs that the trees in the lake forncd a dcnsc
canopy and walking undemeati it on a hot summcr's day
was likc walking into a refrigerator. In the early 1930s thc
Coblinine River had tca-trcc flats where it waj 'vifiually

impossible to see through the canopy' (Bccck 3). Whcn
shooting ducks during thc latc 1930s and early 1940s,
Durell (6) recalls that, on Toolibin and Gundaring, it was
possible to become lost in the heavy undergrowth. Many
of Lhc wetlands supported 'reedbeds' and rushes and
some had nardoo and othcr frcsh watcr aqual ic vegeLrlion

growing in them (Tables 3 and 4). Warren (1) recalls
rushes and nardoo growing in the Narrogin Brook in the
1920s and Durcll (5) rcmcmbcrs 'rccdbeds' and nardoo in
Lake Toolibin during the 1930s and 1940s. Hall (13)
dcscribes great blankels ofnardoo growing in the Kunjin
Brook in the late 1920s.

The animal life in and around thewetlands was varicd
and very diffcrcnt from thc dcpaupcratc slatc of theso
wetlands today (Tables 3 and 4). Waffcn (1) dcscribcd
part o[ thc Narrogin Brook in spring during the 1920s as
'sccthing wift watcl crcaturcs; tadlnlcs, cyclops, lruatman,
daphnia and many o[rcrs'. She remembcrs watching
ducks in thc Brook tcaching thcir ducklings to f-eed and
purple swamphcns wading about with $cir chicks. Durell
(2) rcmcmbcrs tiat on Murrin Lake in the 1930s thcro
wcrcbctween 2 000 and 4 000 swans that, when thcy took
off, 'laccd lhc *,atcr to foam with their fect as thoy ran'.
Bccck (4) rccalls catching rcdfin perch in tho Carrolup
Riverpools in the 1930s and McMillan ( l) rcmcmbcrs his
fathcr fishing for cobblcr and rcdfin pcrch in tho Avon
Rivcr (bctwccn Northam and York) in thc 1920s. The
Arthur Rivcr (ncar Moodiarrup) also had rcdfin perch in
thc 1930s to the 1950s (Durell 2,3). Durell (2) also
remembcrs sccing licshwalcr shrimps, manon and mussels
in the river at Carbcrdine Pool up unti l 1940. Rcdfin
perch were still in Carbcrdinc Pool up until thc latc 1950s
or eiuly 196{)s (K. Wallace pcrsonal conmunication).

Changes in vegetation

Fringing and emerg€nt Ycgetation

Environmental changes in wetlands bcgan with thc rise in
the saline watcr tablc that followcd thc'opcning up' of
thc wheatbelt rn the early 1900s. Thc carlicst occurrcncc
of salinisation was noticcd by Mastcrs (8) in the East
Mortlock Rivcr, whcre in 1920 salt wa-s sccn on thc land
in thc rivcr catchment. Salinity of streams startcd to
increase in thc Avon Rivcr catchmcnt bctwccn 1931 and
1935. Rises in salinity lcvcls in thc Blackwood Rivcr
catchmcnt bcgan around 1940 (Fig. 3). Thcse salinity
changcs wcrc followcd by dcath of fiinging, emergcnt
and freshwatcr aquatic vcgctation. Thcse deaths secmed
to occur within five years of the rise in salinity lcvcls. In
thc Avon River catchment Masters (8) observed thc tca-
tlee in thc East Mortlock River dying in 192tt. Smith (l)
noticed that in Lakc Koombckine the sheoat and tca-trcc
started to dic whcn salinity lcvels incrcased in the late
1920s. Sheoak and papcrbarks dicd around Lake Mears in
thc early 1940s (HaU 5). Of fie lakes documcntcd in thc
Blackwood River catchment it appcars that Lake

Quccrearrup was tle first lake to lose its vegcl.ation.
When Garstone (1) visitcd itin thc carly 1940s the sheoat
and papcrbark around thc lake were already dead.

- 1 0 -
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Table 3 (Continued)
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FRESHWATER AQUATIC VEGETATIoN (contlnued)
DATE
1931-
1935

1940-
1945

1946-
1950

1951-
1955

1956-
1960

JM lO

JMl  O

JMlO

JMlO

JMl  O

HH13

SALT TOLERANT WATERWEED (Fuppia naruma)

1931-
1935

196't-
1965

1989

HH2

JMl  O

JMlO

W Af ER-RN ( Hyd rcmys ch tysogaste4

1921- JM17
1960

'ts61- JM17
1989

HH4 RR4

HH4

OBLONG OR LONG-NECKED TURTLE /Chelodina oblonga)

192'l-
1930

1931-
1940

1941-
1950

195 t-
1960

HH8

HH8

HH8

HH8

RR1 RR1  RR1
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Table 3 (Conlinued)
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SWAN RfVER GOBY (Pseudogobius olorum)

DATE
1920- Ji,l18
1989

MOSQUITOFISH (C'ambus ia altin is)

1989 JM10

REDFIN PERCH lPerca tluviatilis)

1920- JM17
1930 PM'l

194G
1950

PP4 RRg
PP5

CARP
192e
1930

JM17,18

UNIOENTIFIED FISH

192G PM4
1930

193'l- PM4
1940

'194 t- PM4
1989

HH'I

HH.I

clLGlEs (cherax quinquecarinatus) KOONACS (C. prelss/,

1921
1930

1931
1940

1941
1950

1951
1960

1961
1970

JM2

JM2
HH,'

JM3

JM3

PM4

PM4 HH1 HHl

PM4

RR2

PM4

PM4
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Table 4

SPECIES RECOBDED IN WETLANDS OF THE BLACKWOOD RIVER CATCHMENT

The dates given in his table are the periods in which informants ohserved each species. The dates do not denote when each

species disappeared. Where these dates have been established they are included in Table 2.

lnformant codes are as fol lows: RA=AITKEN:NB=BEECK;MC=MRS COCHRANE;LC=COCHRANE;BD=DURELL;RG=GARSTONE
PM=L4CMILLAN;FM=MITCHELL;PP=PAULEY;BSc=SCOTT;GW=WARREN;VW=WATSON
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1916-
1920

1921-
1925

1926-
1930

1931-
1935

1936-
1940

1941-
1945

1946-
1950

1951-
1955

1956-
1960

1961-
1965

1966-
1970

1971-
1989

FRINGING VEGETATION (including tea-tlee, paperbark, sheoak) '

GWl

BD6

RA3 BD6

PP2

PP2

BD6
PP2

PPz PPz
8D6,7

GW1

vw6

VW6
FM1

PMs VW6
FM.I

PI,Is VW6
FM1

vw6
FM1

vw6
Fl\'11

vw6
FN41

VW6
FMI

RG2 VW6
FMI

RG2 VW6
FM1

VW6 FMl

GW1

GWl

RA2 NB2
N82
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Table 4 (Continued)
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Table 4 (continued)
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Salinity levels increased in tie unnamed lake
16 km north-west of Cunderdin in the early 1950s and
within five years the trees had died @ox 3). In Lakes
Towerrinning, Wardering and Little Murapin and Rushy
Swamp death of'reedbeds'coincided with floods in thc
early 1970s (Garstone 4; D. Muffo, DepL CALM, personal
communication). Although dates for the disappearance
of 'recdbeds' are not given for othcr wctlands Tables 3
and 4 show that 'reedbeds' were no longcr present after
the early 1970s, with the exception ofthc Channel Lakes.
Hall (8) notes that'reedbeds' (possibly ?)pftd) still grow
in thesc lakes where fresh water is runntng rn.

A furthcr cause of tree deaths around somc of the
lakes was waterlogging. When clearing first occurrcd
run-off increased and water levels rose in some wctlands
causing death of vegetation by watcrlogging (Durell 10).
Beeck (9) recalls that waterlogging was the cause of
many t-rec deaths before salt became a sedous problem.
The death of shcoal and paperbark around Lake Noning
has been attributcdby Watson (6) to waterlogging. When,
during dry years, the wator receded fresh water sccpage
appeared around thc perimeter of the lake and many
plants germinated. When water levels rose to their morc
normal lcvels the trees died. Watson (6) has observed this
process happcning on Lake Noffing since his earliest
mcmories (mid-1920s). Garstone (6) recalls seeing
ftousands ofyoung sheoaks gowing around the margins
of Lake Dumbleyung. When they were 2 m high the lakc
fillcd and thetrees died (no date given). The waterlogging
process may occur naturally and it was not established
whether dcath of vegetation owing to waterlogging was a
result of natural intermittent inundation or increa.sed run-
off owing to clearing.

Aquatic vegetation

Nardoo disappeared as salinity levels increased in Kunjin
Brook in the early 1940s (Hall 5, 13) and freshwatcr
aquatic weed had disappcared from the Avon Riycrby the
late 1940s (Masters 10) (Table 1). Although these are the
only dates for the disappearance of aquatic vegetation,
Tables 3 and 4 show that freshwater aquatic vegetation
occurred at many of the wetlands but no longer occurs
there. Ribbonweed (Ruppia maritima) has bccn obseryed
in frc Avon River (Mastcrs 10), Monel Pool in the
Yenyening t-akes (Hall 2) and Brown Lake (Rigby 5).
This species withstands wide fluctuations ir salinity
(Smith and Marchant 1961) and Masters (10) considers
that R- naritima h^s almost taken theplace of nardoo in

the Avon River. Hall (2) observcd R. maritima for the
first time in Monel Pool on the Yenyening Lakes after the
pool became clear (probably a resuli of increased salinity)
in the late 1920s.

Samphire

It appears that samphire has successfully colonised large

areas around some wetlands where previously it grew

only in isolaied patches. Pauley (10) frst noticed samphiro
around the edges of thc lakes in the Yealedng arca in the
mid-1960s. Hc noticed it was colonising thc bare salt
arcas in paddocks and around thc lakes. Rigby (10)

noticed samphire growing around parts of Brown and
WhiteWaterLakcsthatwereonceclearedbutncvcrused
to grow crops (no date given). He has also noliced
samphire increasing in the Yealering area sincc thc lal.o
1930s. Samphirc has aiso colonised largc arcas around
Lake Mears, Channel Lates and the Ycnycning Lakes.
Hall (3) noticcd samphire increasing around these lakes
in the mid-1970s and colonising areas whcrc previously

therc had been trees and scrub. There is one record of
samphte decrcasing and this is on the Coblininc River
flats. Ai&en (3) notes that thcrc is less samphire around
*re river now than thcre usetl to be.

Changes in animal species

Mammals

Thc only mammal idcnti l ied during the interyicws to be
associated mainly with wctlands was the watcr-rat
(Llydromys chrysogaster). Thc water-rat was notcd as
being prescnt at Lakes Mears (Hall4), Yealering (Rigby

4), Noning (Watson 4; Mitchcll 3) and Towerrinning
(Cochrane 4), also thc Arthur (Scott 4; Durcll 2) and
Carrolup Rivers (Beeck 15) and Boycrine Creek (Watson

4) (Tablcs 3 and 4). It may still be present around Lake
Mcars (Hall 4), the Carolup River (Beeck 15) and
Boyerine Creek (Watson 4). According to Rigby (5), the
water-rat disappeared from thc Yealering area around
1960. No other dates on the disappcarance of the watcr-
rat are available. The dccline in the abundance of the
watcr-rat was probably relatcd to declines in the abundance
of its prey (large crustaccans, fish and frogs) which
occurrcd with increased salinity in wetlands.

When discussing changes in fauna in the wheatbelt it
is impoflant that the mbbit (Oryctolagus cuniculus) is
mentioned. Information gained from the oral histories
suggests that thc presence of large numbers of rabbits
both directly and indirectly had an cffcct on wetland
degradation. Informants first noticed rabbits on their
farms in the early 1920s which built up to plague
propo ions over the following ten to 15 years. Masters
(4) recalls that the undergrowth along the banks of thc
Avon River was thinncd out by rabbits. Native bushland
harbored rabbits and Hall (10) and Smith (2) remember

bush bcing cleared to help kccp the rabbit population

down. It seems that not only did rabbits have a direct
effcct on tlle vegetation but they also indirectly conributed
to the salinity problem when more bushland was clearcd
in an attempt to control their numbers.

'fhe fox (Vulpesvulpes) also had an effecton wetland
fauna. Many informants wcre of the opinion that the fox

l
l
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Cochranc 6; Durcll9,10; Giustone 6,7; Hall 7; Paulcy 11;
Rigby l1). It sccms thal its expansion across Auslralia
from eastto west was owing to opportunitics provided by
the establishment of pasl.ure and farm dams rathcr than
salinitychangcsinnaturalwetlands(Blakcrset al. 1984).

Another duck that has bccn grcatly advantaged by thc
environmcntal changes ir the wheatbclt is thc Australian
Shclduck. It has increascd grcatly in numbers since thc
early 1900s (Cochrane 7; Durell 9; Hall 6,7,1 1; Masters
l; Mil.chcll 1; Pauley 3). Somc informants are of thc
opinion lhata factor that has contributcd to the success of
this duck is that it is not a popular cating bird and duck
shooters avoid thc shclduck iud conccntratc on thc more
popular eating birds, such as the Pacific Black Duck and
the Grey Tcal (Bccck 10; Durell 9; Hall 6,7; Rigby 11).

The Silver Gr:Jl (tqrus novaehollandiae) is now
using some inland wctlands. Cochrane (6) noticcd that
the Silvcr Gull first appearcd atLakc Towcrrinning in thc
1980s in groups of 20 or 30. Pauley (3) rccalls seeing
Silver Gutls at Wagin in the 1960s and Cochriue (6) has
also seen them thcrc rcccntly.

Wading birds have also made an appearancc at somo
wctlands since salinity changes have occurrcd. Masters
(9) saw Sharp-lailed Sandpipcrs (Calidris acuminata),
Red -necked S tin ts ( C . rufcollis ) ar:,d Grctn shanks (Tringo

nebularia) at the East Mortlock River for thc first time
during the 1930s. The Bandcd Stilt (Cladarhynchus

leucocephalus) was first seert around thc Ycalcring area
by Pauley (3) when salinity levels bccamc high in the
1960s. The Banded Stilt has also become morc common
on Queercarrup Lalie since it bccamo saline, with largc

numbcrs observed for the first time in 1988 (Beeck

12,13). The Black-winged Silt (l I inwntopus hinantopus)
has farcd lcss well and was prcscnt on wetlands in the
Yealcring area only beforc thcy went saline (Paulcy 3).
Garstonc (12) noted Black-wingcd Stilts and Red-knccd
Dotterels ( Erythl o Bonys c inctus ) or Lakes Towerrinning
and Murapin in thc carly 1980s altcr an unusually wct
year. Thcir prcscnce was unusual and both are usually
associatcd wi[r freshwatcr (Scrventy and Whittcll 1976).

The abundance ofore othcr wading bird has changed
in thc wheatbelt. Thc Banded Lapwing (Vanellw tricolor)
is gencrally believed tc havc bccn favourcd by thc expursion
of grasslands created by clcaring (Serventy and Whittell
1976), but Cochranc and Scott (17,18) noted that it

occurred in flocks of hundreds up to the 1950s but now

only the occasional pair is sccn.

Reptiles

The wcslern tiger snakc (Notechis scutatus occidentulis)
srcms to have disappcared from many wetlands,probably
owing to the disappearancc offrogs which arc thcir main

food source (G. Harold, wildlifc consulnnt, pcrsonal
communication). Cochranc (2) rcmembers that in the
early 1920s part ofLake Towerinning on thcir propl:rty
had to be fenced off to cxclude cattle as each ycar up to
ten per ccnt of thcir hcrd woukl bc lost bccause of
snakebite. Hc rccalls seeing approximatcly thirty tigor
snakes under a pilc of fcncc posts when he was fcncing
the lakc. Durcll (7) and Scott (7) rcmcmbcr sccing tiger
snalcs in the 'reedbcds' along thc Arthu River in the
1930s. Masters (19) is of the opinion that the carpet
python (Morelia spilota inbricata)has diminishcd along
thc banks of the Avon Rivcr bccausc of the bss ol old
trecs with hollow limbs which providcd shcltcr for them.

The occurrcncc of the oblong or k)ng-ncckcd turtle

{Chelodina oblonga) was notcd at wctlands in both
catchmcnt arcas (Tables 3 and 4). Thcy appcar to havc
suryived up to the prcscnt timc in somo of thc wctlands.
Hall (8) saw a large turtlc in 1984 in Lake Mears but hc
notes that thcy arc not as colnmon as thcy uscd to bc.
Garstone (2) recalls secjng a lot of dcad turtlc shclls on
the banks of Lalic Towcrrinning in thc carly to |nid
1970s, which coincidcs closcly with the dcath of thc
'rccdbcds'. Cochranc (3) notcd, howcvcr, that hc has sccn
the long-ncckcd turtle in Lakc To$,crrinning rccently.

Amphibians

Frogs havc also disappcarcd sincc tic incrcase in salinity
lcvcls in the wetlands. Hall (2) dcscribcd thc sound ofthc
bullfrog or banjo frog (Limnodynastes dorsali,s) around
the overl]ow of Lake Mears in thc latc 1920s as a 'low

thunder' that could bc heiud ovcr half a milc away. Hc
notcs that these tiogs arc no longor thcrc. Frogs wcrc irlso
prevalent in l ic Caffolup Rivcr pools whcrc Bccck (5)

remcmbers the 'f lvc o'clock chorus', which consistcd oI
three or four spccics of frog, during thc late 1920s up unti l
about 1950.

Fish

The disappcarancc of fish from wctlands also coincidcd
with increesed salinity. Mastcrs (18) rccalls that carp
(introduced in the 1900s) disappeLred liom tho Avon
Rivcr over a five-ycar pcdod after the salinity change in
1945. Scott (8) and Paulcy (6) remembcr catching redfin
perch (Perca fluviali lr) (introduccd in the 1900s, Allcn
1982) in the Aflhur River near Moodiarrup in thc 1930s

up unti l the mid- 1960s. Lakes Dulbinning, Toolibin and

Walbyring had redfin perch and carp up until tho early
1960s (Pauley 4). Using oral historics of tho AYon,

Carrolup and ArthurRivcrs and Lakc Dulbinning (Tablcs

l and 2) it appears that lish disappeared from tcn to
25 years after salinity changes wcrc first noticed.

Crustaceans

Dccapo{i crustaccans have disappcarcd from many wedands
in boft catchmcnt arcas. Rigby (2) cannot recall sccing
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arca. He recalls tammars being present throughout the
tca-llee flats prior to fte flood and thinks many of them
may have been drowncd.

Permanent water lcvel changes in othcr wedands
have been noticed by some informanls. llccck (22,23)

dcscribed water lcvcl changes in the Carrolup River pools
near his property in the Katanning Shirc. He explained
that somo ofthe pools, at prcscnt, are 6 m deep and, in his
memory, have neverbeen dry, cvcn when the rivcr did not
run in 1940. In 1893, however, Mr. Bctck's grandfathcr
rode along the dver system looking for water and found

that only Round Pool had water. The local pioneers used

to trap brumbies in Round Pool but the old lcncc is now
well submcrgcd. Lake Yealering has also increascd in

dcpth. Rigby (8) rccalls that in thc late 1930s to carly
1940s Lake Ycalcring was about 2 m deep ir the dccpcst
part. The water level rose when, after a flood, it was
dccided to change the direction of flow of the creek
running into Lake Yealcring and a direct channel was
constuucted (datc not given). The latc now holds morc
water and thc water remains thcrc for longer pcriods
(Rigby 8).

The creation ofwetlands causcd by increased run-off

was not documcnted during this project. The informanls
could not recall any wctlands that, in thcir mcmory, had
not always bcon there. It is undorstood, howcvcr, that
thcrc are residents of thc wheatbelt who wclc not intenr'iewcd
for thisprojectbutwho havc infonnation on lhc formation

of new swamps or lakes.

EUTROPHICATION

Eutrophication is a well recogniscd process in wctlands
on the Swan Coastal Plain but vcry few infbrmants have
noticed this process occurring in wheatbclt wctlands.
Masters (10) first noticed algae growing in the Avon
River pools in 1975 and dcscribes three instanccs slnce
then wherc thc Glen Avon Pool has become deoxygcnated.
Mastcrs (l 1) has also noticcd ribbonweed and Paspalam
narginatum growing more profuscly in the Glen Avon
Pool since the onset of nutrient enrichmcnt in 1975. Lakc
Towerinning also appears to bc showing the elfccts of
nulient enrichment. Cochrane (7) dcscribes a'green
slimc' that floats on thc lake towards the cnd of summer.
Late Norring has had an increasc in weed growth ovcr the
past ten to 15 ycars (Watson 7,8). Watson describcs the
growth as wccd, not algae, that grows very tall. Mitchell
(2) dcscdbes two types ofweed growingin LikeNoring,

a'tall grass' and a'spongy'wced that grows on the
bottom of the lake. Watson (8) mentions that Lake
Dumbleyung also has problcms with exccssive weed
growth (no datc given).

NOTES ON OTHER
WHEATBELT WETLANDS

ln addition to the Avon and BlackwoodRivcr catchments
information was collected on changes in wetlands in
other arcas of tie wheatbelt. In tllc Yarra Yarra catchment,
near Morawa, the oral history of a wetland callcd 'Dry

Swamp' was recorded. This 'swamp' used to fill with
frcsh water in wct ycars and was vegctatcd throughoul.
wilh Eucalyptus spp. in park{ike fbrmation (Yewcrs 1).
The land was cleared around fte 'swamp' in 1940 (Yewers

2) but thc vegetation showcd no sign of changc until it

surted to dic in thc ealy 1980s. Ycwcrs (2,3) attributcs
thesc dcaths to salinisation of the groundwatcr.

Thc Lockier Rivcr trib u taric s, also in thc Yarra Yaffa

catchmcnt, had ficshwater pools in them during thc 1930s

and many crccks in the Morawa arca were l'rcsh during
tllis timc (J. While, farmer and naturalist, Morawa, pcrsonal
communication). The Yarra Yarra Lalies thsmsclvcs
werc visited by McMillan (5) in fie latc 1950s and hc
rccalls Melaleuca tp. and Allocaruarlra sp. growing

around t-tre edgc. In subsequcnt visiLs in thc 1980s McMillan
(5,6) observed that they did not look as healthy as in
prcvious visits as thcre wcre dead trccs around thc cdgcs
and thc lakcbed was muddy. Hc also noticcd 7)pl.z was
growing in placcs.

CONCLUSIONS

The collection of oral history memoirs rclating to
environmental changcs in wheatbclt wctlands has enablcd
a rcconsrruction of wctland condition during thc carlicr
part of fiis c€ntuy. It hi].s al$, for ftc ltrst time , d()cumcntcd
thc broader biological changcs that have occurrcd
throughout calchmenls sincc clcaring for agriculturc beg .
This historical acccnt is valuable in that it is a point of
rel'erencc for further rescarch and also providcs goals fbr
ful.ure rehabilitation programs. Thc identification of
indicator species and trcnds in changes contributes to
futureplanning by assisting us in prcdicting the impact on
wet lands  o f  changcs  in  land mrnrgernent  p rac l i ces .

The first stagc of wetland degradation associatcd with
increasing salinity, pcrmanent watcr lcvel changcs and

siltation becamc apparent with thc dcath of semi-aquatic
and aquatic vegetation. Melaleuca spp., rushcs, sedges,
bulrushcs and freshwatcr aquatic vegctation no longer

suryive atmost ofthe wetlands documented in this report.

Thc most obvious animals to disappcar from wctlands

were freshwater fishss, molluscs, decapod crusl,aceans,
frogs, birds associated with 'rccdbeds', and lcechcs. The

loss of thcse animals constitutes a severc diminution of

biological divcrsity throughout wheatbelt wctlands. It

may be argucd that it is too latc for rehabilitation ofmost
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APPENDIX I I

Wetlands in lhe Blackwood River Catchment Documented in Oral Histories

All wetlands are lakes unless otherwise specif ied.

WETLAND 1:50 000
MAP REF

SHIRE INFORMANT

ARTHUR RIVER 2230 |

2330 tV

2330-l

2432 lll

2331-ll

2331 |

2331,1

2330- |

2431 l l  &  l l l

2431 ll

2430-l

2432-||l

2431-||l

2430,tV

2330 |

2331-tl

2330-tV

2331- tl

2331 |

2331 t l

2331-1

2332-tl

2331 rr

WEST ARTHUR

WOODANILLING

NARROGIN

WOODANILLING

NARROGIN

WEST ARTHUR

KATANNING

DUN4BLEYUNG &
KATAN NING

DUMBLEYUNG

KATANNING

WICKEPIN

WAGIN &
DUMBLEYUNG

KATANNING

WOODANILLING

WAGIN

WOODANILLING

WAGIN

NARROGIN

WAGIN

NARROGIN

WOODANILLING

WAGIN

BEAUFORT RIVER

BILL IEL IGHI

BILLY

BOKAN

BOYERINE CREEK

BRUNTS SWAMP

CARBERDINE POOL

CARROLUP RIVER

COBLININE RIVER

COOI\,4ELBERRUP

COYRECUP

DULBINNING

DULBINNING EAST

DUN4BLEYUNG

EWLYAMABTUP

FLAGSTAFF

GUNDARING

LITTLE MURAPIN

LITTLE NORRING

LITTLE WHITE

MURRIN

NARROGIN BROOK

NOMANS

NORRING

PARKEYERBING

CocHRANE;DURELL;PAULEY;ScoTT;
WATSON

cARS-ioNE;WATSON

GARSTONE

PAULEY

WATSON

WABREN

DURELL

BEECK;WATSON

AITKEN;BEECK;WATSON

BEECK:GARSTONE;HALL

PAULEY

AITKEN;BEECK;DURELL;GARSTONE;
PAULEY;wATSON

GARSToNE;WATSoN

AITKEN;DURELL

GARSTONE

DURELL;N4ITCHELL;WATSON

PAULEY

DURELL

WARREN

PAULEY

BEECK;DURELL;GARSTONE;HALL;
N4ITCHELL;WATSoN

DURELL;GARSTONETMC[.4lLLAN
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APPENDIX III

Parlicipanls

AITKEN, Ray

BEECK, Nevi l le

COCHRANE, Laura

COCHRANE, Louden

DURELL, Bob

FOX, Normah

GARSTONE, Ray

HALL, Henry

KING, Ray

MASTERS, Jim

MCMILLAN, PeteT

MITCHELL, Frank

PAULEY, PhiI

RIGBY, Ray

SCOTT, BiII

SMITH, Bi I I

WARREN, Gwen

WATSON, Vern

YEWERS, AII

Perth

Katanning

Duranillln

Busselton

Cunderdin

Woodanilling

Perth

Goomalling

Northam

Perth

Wagin

East Wickepin

Yealering

Moodiarrup

Cervantes

Highbury

Woodanilling

Dongara

anecdolal noles

oral hislory and anecdotal noles

oral history andanecdotal notes

oral history and anecdotal notes
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APPENDIX V

Sample Master Control Sheet

INTERVIEWEE. .  TAPE NO/S  . . . . . , . . , , ,

INTERVIEWER..

INTERVT EW DATE . . . . . . . . . . . . . . . . .

TRANSCRTBED BY . . . . . . . . . . . . . . . . . . . .  . . . . . . .  DATE COMPLETED. . . . .

DRAFT TRANSCRIPT AND COPYRIGHT DOC SENT.. . . . . . . .

REMTNDER SENT . . . . . . . . . . . . . . . .

FINAL TYPING OF TRANSCRIPT

PROOFREAD 8Y . . . . . . . . . . . . . . . . . . . . . . .  DATE . . . . . . . . . . . . . . . . . .

F INAL  TRANSCRIPT AND THANKYOU TO INTERVIEWEE . . . . , . . . . . . . . . . . . . . . . . .
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Appendix Vl (Continued)

Let lhe inlormant do the talking - don't be tempted to add your own knowledge

Keep a surreptitious eye on the lape counter and lry not to let the tape run out in mid-sentence.

Don't interview rnore lhan one Derson at a lime.

Keep questions short wilh each one covering one point.

Avoid asking leading questions.

lf a question was asked prior to the interview and the answer was negative don't forget to record tne
queslion again. A negative answer is sometimes as important as a posilive one.

lf a question has obviously been misunderslood ask the question again in a difterent way.

Try to keep the interview restricted lo personal recollections although it may be interesting in some inslances
to collect second-hand accounts.

Alter the interview

Check lhat allthe points noted during the interview have been covered on tape.

Rememberlo check the spellings of names ol people mentioned in the interview before leaving.

ll there is any doubt as to the identity of species mentioned confirm these before leaving. Also make sure
the location of all wetlands mentioned is recorded.

(These notes were adapted from Battye Library Oral History Unit, ,Some points on interviewing')
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Appendix Vll (Conlinued)

Lake Wardering, have you heard of Lake Wardering?

AS No.

BEECK Now I'm getting away trom the Coblinine system but I iusl might mention here Lake Wardering which
is a sanctuary, it's a waterfowl sanctuary west of Woodanilling. Actually I was inslrumenlal in having that turned
inlo a sanctuary back in 1954, I think it was [o4 55. The then Fisheries departmenl came and met some of us
who were interested in, well I suppose you'd say conservation in Kalanning, and I made the recommendation
lhat Wardering would be closed to all shooling and turned into a wildlife sanctuary. lt was passed, gazetted and
I was abused because it was a good duck shooting spot. But this Wardering, now I'm getting away {rom what
you were actually talking about, but I think it might be relevant.

AS Yes.

BEECK Wardering Lake when I first knew it had a big populalion of crustaceans, these big...well we called
lhem koonacs but we'll callthem gilgies just so there's no argument. Gilgie covers a lot doesn't it?

AS Yes it does.

BEECKTherewere holes allthrough that lakel. When you were walkingthrough to retrieve a duck orsomething
you'd bog down in these holes. But lhat's gone salty since [then] ol course and lhey've disappeared too.

AS Did you ever nolice leeches in any of these wetlands?

BEECK Oh, did I what !aughsl. Yes, they've disappeared now because they can't stand salinity. But any good
bulrush swamp back in the 30s and early 40s, and the last onelhat lcan remember is one that we called Douglas
Swamp, or Rushy Swamp, it's now gone salty. I used to bird observe in lhere and poke around in the rushes and
you gotthe leeches alright, theywere very plentiful. But I haven'l seen a leech lorthirty-five years now, wellthirty
years anyway. They seem to have completely disappeared.
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APPENDIX IX

Indexes to Transcripts

AITKEN INDEX

Allocasuarina obesa, 2, 3, 4
Australasian Grebe, 1, 2
Australasian Shoveler, 4
Bilby, 3
Blue-billed Duck, 2
Carpet Python, 3
Chuditch,3
Coblinine River, 1 , 2, 3
Coot, 1
Ducks, 2,
Dumbleyung Lake, 1 , 2, 3
Dunnart ,3
Dusky Moorhen, 1
Echidna,3
Erosion,2
Eucalyptus occidentalis, 2
Eucalyptus spathulata, 2
Floods, 2, 3
Fox,2
Freckled Duck, 4
Fringing vegetation, 2, 3
Great Crested Grebe, 2
Grey Kangaroo, 2, 3
Grey Teal,2, 4
Gundaring Lake, 4
Hoary-headed Grebe, 1,2
Little Pied Cormorant, 2
Mal leetowl,2
Maned Duck, 4
Melaleuca spp.,2,3
Pacific Black Duck, 2
Pacific Heron, 1
Pink-eared Duck, 2, 3
Salinisation, 2, 3, 4
Samphire, 2, 3
Taarblin Lake, 3, 4
Toolibin Lake, 3, 4
Trout, 3
Water-rat, 3

BEECK INDEX

Australasian Shoveler, 9, 10, 1 2
Austral ian Shefduck, 1,2,9,  10, 11, 12
Banded Hare-wallaby, 22
Banjo Frog, 5
Bats,26

Bi lby,  15, 16, 24
Blackwood River, 4, 5
Blue-bill Duck, 2
Brown Bandicoot, 23
Brush{ailed Phascogale, 21, 22
Brushtai l  Possum, 16, 17, 18
Brush Wal laby, 18, 19,20
Bulrush, 5
Burrowing Bettong, 17, 24
Carrolup River,  5,  6,  15, 19, 22, 23
Casuarina Swamp, 8, 10
Chuditch, 16
Coblinine River, 2, 3, 8
Coot, 2, 8
Coyrecup Lake,2, B, 17
Crustaceans, 3,  4,  5,  12, 15
Dumbleyung Lake, 2
Emu,  18
Ewlyamartup Lake, 2, 3, 8
Fat-tailed DLrnnart, 25, 26
Fish, 4, 5
Floods, 3, 4, 22
Fox, 3,  17, 18
Freckled Duck, 9, 10
Frogs, 4, 5
Gambusia, 5
Gi lgie,  3,  4,  1 5
Great Egret, 2
Green Tree Frog, 5
Grey Kangaroo, 3, 18, 19, 20, 26
Grey Teal,  9,  10, 1 1 ,  12
Hardhead, 9, 10, .l 2
Honey Possum, 22
Koonac, 3, 4
Leech, 4
Maned Duck, 1,  10, 12
Marron, 5,  15
Minnow, 4, 5
Mud j i sh ,5
Musk Duck, 2
Norring Lake, 8
Numbat, 20, 21
Pacific Black Duck, 9, 10, 1 1 , 1 2
Pacific Heron, 2, I
Paperbark, 2
Pink-eared Duck, 10, 1 1
Pygmy Possum, 22
Queerearrup, 12,20
Quokka, 22
Rabbit ,  16, 18, 24
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Tiger Snake, 7
Toolibin Lake, 4, 5, 6
Walbyring Lake (Mud Hut), 4
Water Lillies, 5
Waler-rat, 2
Waterweed, 8,
Wolwolling Pool, 3

FOX INDEX

Australian Shelduck, I
Black Swan, 1
D u c k s ,  1 , 2 , 3
Fish, 2
Fringing and emergent vegetation, 1, 3, 4
Gi lgie,  2,  3
Grey Teal, 1
Koonac, 2, 3
Leech,2
Paperbark,4
Reeds, 1 , 3
Sal in isat ion,3,4
Water rat, 3
Water Lillies, 4

GARSTONE INDEX

Allocasuarina, 1 , 2, 5, 6
Australian Bittern, 4, 6
Australian Shelduck, 7
Auslralasian Shoveler, 6
Banjo Frog, 12
Barn Owl, 7
Beaufort River, 3
Bilby, 8, 9
Billielight Swamp, 3
Black-shouldered Kite, 7
Black Swan, 2
Black{ailed Native-hen, 1 2
Black-winged Stilt, 12
Blue-billed Duck, 1 1
Boobook, 7
Bremer Bay Lakes, 1 1
Brown Bandicoot, 10
Brush Wallaby, 8
Brushlailed Phascogale, 1 0
Carp, 5
Chestnut Teal, 6
Clamorous Reed-Warbler, 2
Cobbler, 3
Coomelberrup Lake,2, 6, 12
Coot,  1,
Coyrecup Lake, 2
Crested Pigeon, 7
Darler, 1 1
Ducks, 5,
Dumbleyung Lake, 6

Eucalyptus rudis, 5
Fish, 1,  5,  10, 1 1
Flagstaff Lake, 7
Floods, 3, 5, 6, 1 1 , 1 2, 13
Freckled Duck, 6
Frogs, 12, 13
Galaxias,l0
Gambusia, l ,11
Great Cormorant, 13
Great Crested Grebe, 6, 1 1
Great Egret, 2, 5, 6
Green Tree Frog, 12
Grey Kangaroo, 8
Grey Teal, 6
Hardhead, 6, 1 1
Koonac, 1 0
Leeches,4
Little Black Cormoranl, 3
Little Eagle, 1 1
Little Grassbird, 2
Little Murapin Lake, 4
Little Pied Cormorant, 1 '1

Long-necked Turtle, 2, 3
Maned Duck, 6, 7
Marron, 2, 3
Melaleuca, 1 ,2, 4
Minnow, 10, 1 1
Murapin Lake, 4, 12
Norring Lake, 2, 3
Numba t ,8
Pacific Black Duck, 6
Paperbark, 3, 13
Parkeyerring Lake, 3
Pullitup Swamp, 1 '1

Purple Swamphen, 2, 4, 6
Queerearrup Lake, 1,3
Rabbit, 7, 8
Redtin Perch, 5
Red-kneed Dotterel, 12
Red-tailed Phascogale, 9, 10
Reeds, 2,  3,  4,  5,  12, 13
Rushy Swamp, 4,  6,  l2
Sal in isat ion, 1 ,  3,  4,  6,  10, 1 1 ,
Samphire, 5, 6
Spolless Crake, 4, 6
Spotted Burrowing Frog, 12
Square{ailed Kite, 1 1
Swamp Harrier, 4

Swimmer's ltch, 1
Taarblin Lake, 3
Tammar Wallaby, 4
Tea-tree, 6
Tiger Snake, 1 1
Toolibin Lake, 4, 5, 6, 13
Towerrinning Lake, 2, 3, 12, 13
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Mortlock River, 8, I
Musse l ,3
Nutrients, 10, 1 1
Pacific Black Duck, 1
Paperbark,  1,4,  17
Paspalum marginatum, 10, 11
Pike, 18
Purple Swamphen, 1
Pygmy Perch, 18
Rabbit ,  4,  15, 16, 19
Redfin Perch, 17
Red-necked Stint, 9
Reeds, 2
Ribbonweed, 10, 11
Salinisation, 3, 4, 8, 9,
Sharp-lailed Sandpiper, I
Sheoak, 16
Shrimp, 2,  10
Siltation, 5, 6, 7, 1 1
Tea-tree, 1 ,2, 4, 5, 6, 8,
Wading Birds, I
Water-rat, 17
Waterweed, 10
Western Minnow, 17, 18
Whistling Kite, 16,
White-faced Hercn,2,4
Yenyening Lakes, 9, 14

MCMILLAN INDEX

Allocasuarina, 2, 4, 5
Australasian Grebe, 2
Avon River, 1 , 2, 3
Black Swan, 2
Burlong Pool, 1
Carnamah-Three Springs lakes, 5
Cobbler, 1
Cormorant, 2
Crustaceans, 4
Culham Brook, 3, 4
Damboring Lake (Ballidu Lakes), 4
Dragonfly, 5
Eucalyptus rudis, 2,3
Fairy Shrimp, 4
Fish, 1,  3,  4
Floods, 1,2,  4
Galaxias, 3
Gambusia, 4
Grey Teal, 2
lb i s ,5
Koonac, 4
Leeches,5
Melaleuca, 5
Mortlock River, 3
Muresk Pool, 1
Musk Duck, 2
Nightfish, 1
Notonectidae,5

Pacilic Black Duck, 2
Paperbark, 2,3, 4, 5
Parkeyening Lake, 5
Poorrarecup Lake, 5
Salinisation, 2, 3, 4
Seed Shrimp, 4
Sheoak, 4
Shield Shrimp, 4
Shrimp, 4, 5
Spencer's Brook, 3
Springs, 2, 3, 4

Tea-tree, 4
Typha, 4,5
Water Bugs, 5
Waterweed, 5
Whiskered Tern (Marsh), 4
Yarra Yarra Lakes, 5
York Gum, 5

MITCHELL INDEX

Australian Shelduck, 1
Black Swan, 1
Black-tailed Native-hen, 3
Fish, 3
Fox, 3
Frogs, 4
Grey Kangaroo, 2
Little Norring Lake, 2, 3
Long-necked Turtle, 3
Noning Lake, 1 , 2, 3
Pacific Black Duck, 1
Tammar Wallaby, 2
Tea-tree, 2
Water-rat, 3
WateMeed, 1 , 2

PAULEY INDEX

Arthur River, 6
Australasian Bittern, 6
Australasian Grebe, 6
Auslralasian Shoveler, 3
Australian Crake, 6
Australian Shelduck, 3
Baillon's Crake, 3
Banded Stilt, 3
Banded Hare-wallaby, 8
Bats, 1 2
Big White Lake, 2, 3
Bilby, 7
Billy Lake, 2
Black Swan, 1 1
Black-winged Slilt, 3
Blue-billed Duck, 1,3
Bokan Lake, 2
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Maned Duck, 1 1
Musk Duck, 3
Nonalling Lake, 1 , 3, 4, 5, I
Numbat, T
Pacific Black Duck, 3, 4
Pink-eared Duck, 4
Rabbit, 7, 8
Redfin Perch, 3, 9
Reeds ,  2 ,  4 ,11 ,12
Rufous Night Heron, 2
Sal in i ty,  1,  2,9,
Samphire,  10, 1 1
Tammar Wallaby, 6
Toolibin Lake, 5,
Water-rat, 4, 5
WateMeed, 5
Western Minnow, 3, 5
White Lake, 1, 5, 10
Yealering Lake, 4, 5, 8, 1 1

SMITH INDEX

Australian Shelduck, 4, 6
Bilby, 4, 5, 6,
Black Swan, 2
Carramarra Springs, 3
Egret, 6
Feral Cat, 5, 7
F ish ,3
Fox, 2, 3, 6
Fringing vegetation, 1 , 3, 4
Frogs,3
Goldf ish,3
l b i s , 6
Kangaroo, T
Koombekine Lake, 1 , 2, 3
Mal leefowl,6
Maned Duck, 1, 6
Mute Swan, 2
Rabbit, 2, 3, 5, 6
Rockhole,3
Rushes, 3
Salinisation, 1
Water-rat, 3

WATSON INDEX

Algae,7
Arthur River, 3
Australasian Shoveler, 4
Australian Shelduck, 1, 5
Beaufort River, 3,
Black Duck, 1 , 4, 5
Black Swan, 2, 8
Blue-billed Duck, 4
Boyerine Creek, 2, 3, 8, 9
Burrowing Bettong, 7

Carp, 3
Carrolup River, 3
Catfish, 3
Chestnut Teal, 4
Cobbler, 3
Coblinine River, 9
Drought, 1
Dumbleyung Lake, 1,8,
Erosion by wind, 6, 10
Eutrophication, 7,8
Fertilizer, 7, I
F i sh ,3
Flagstaft Lake, 6
Freckled Duck, 4
Freshwater, 1 , 2,
Fringing vegetation, 2, 6
G i lg ie ,3
Grey  Tea l ,  1 ,5
Kangaroo, 7
Koonac, 3
Leeches, 3, 4
Long-necked Turtle, 3
Maned Duck, 4
Marron,3
Nor r i ng  Lake ,  1 ,2 ,3 ,4 ,5 ,  6 ,  7 ,  9
Perch ,3
Phascogale, Brush{ailed, 7
Quarbing Lake, 2
Queerearrup Lake, 3
Reeds ,2
Sa l i n i t y ,  1  ,  2 ,3 ,5 ,  6 ,7 ,  I
Salt gathering, 5
Samphire,6
Siltation, 7, 8, I

Tammar Wallaby, 6, 7
Wardering Lake, 2
Waterlogging, 2, 6
Water-rats,4
WateMeed, 7, 8

YEWERS INDEX

Black Swan, 2
Clearing, 1 , 2
Dry Swamp, 1 , 2, 3
Ducks,2
Eucalyptus spp.,  1,3
Salinisalion, 2, 3
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