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I

INTRODUCTION

Clearing of vegetation for agriculture in the Western

Australian wheatbelt occurred mainly duringtwo periods.

Firstly, 1900-1930 and, after a lull, began again with the

cnd of World War II and the advent of bulldozers in about

1950 and continued until 1980 (Schofield et al. 1988).
('The wheatbelt' refers to thatpart of Westcm Auslralia in

which wheat is thc predominant cereal crop.) The rise of

saline groundwatcr occurrcd as a result of land clearing

and this process has becn well documented throughout

agricultural areas. The wetlands in the whoatbelt suffered

enormous changes owing to salinisation, incrcased run-

off, siltation and euffophication, but the history of their

degradation remains largely in lhe unrecorded memories

of people over 45 ycars of agc. It was obvious, thcrefore,

that this valuable sourcc of historical information would

be lost !o future generations unlcss it was documented lt

was thought that recording oral history memoirs would

provide the best method of documenting thesc changes.

Although there havc been many oral history projects

covering social and political change, vcry little work has

been <lonc specifically on environmental change. A method,

therefore, was dcvised to record oral histories of

environmenlal changcs in wheatbelt wetlands. A dclailed

description of the methods used to rccord, transcdbe and

process the oral histories is described below. A rcgister of

historical photographs relating t.o changcs in wetlands has

also been compiled through inquirics made with each
participant in this project.

Through dctailed analysis o[ cach transcript a summary

of environmental changes in some wetlands in the Avon

River and Blackwood River catchments has been compiled.

Species changcs and thc sequence of those changes for

thesc catchments are alsopresentcd. Figures I and 2 show

the wetlands documented in oral histories. Notes on othcr

wctlands in thc wheatbelt are included. It is hoped that this

report will provide the basis for further work as there are

many morc wetlands in the wheatbelt and other areas of

the Sntc lhal havc undergone enormous changes sincc

European settlement.

It is rccognised that to properly manage our wetlands

and predict thc continuing impact ofagricultural practices

we must understand the history of the wetlands.

METHODS

Getting started

When I first strrted rcsearch for this project it became
apparcnt that vcry few oral histories of environmertal
change in Western Ausralia had been collected. The first
stige of the projcct was therefore to devisc a method of
collccting oral historics of environmcnLd changes in
wheatbelt wetlands. Constraints governing the scopc of
the proJect were:

. to gathcr information only on wetlands in the

wheatbclt;

. to collectoral histories frompcrsons over40 yeius

of agc having pcrsonal rccollections of wetlands.

The names o[a fcw peoplc known to have ln inlcrest

in wetlands weroprovidedby K. Wallace (Departmentof

Conscrvation and Land Managemcnt). Press releases

were sent to various media outlets and the projcct was

also promoted through relevant govemment publications,

the Western Australian Museum's Counfiy Program and

the Wetlands Conscryation Society newsletter. Potcntial

intcrviewees were listed together with their area of

knowledge. A priority list was then compiled and I

attempted to include at lcast threc people who could

provide information on the samc wetland or wetland

chain. This enablcd dates ofovents to be cross rcferenced

for greater accuracy when collating information. This list

was adjusted as other narnes were suggcsted during the

course of intervicws. After compiling the priority list it

becarne apparcnt that the two areas whcrc most information

was available wcre tlre Avon and Blackwood River

catchments. I thercfore conccntrated on these arcas,

altlnugh some oral histories of wetlands in other calchments

were collected. Appendiccs I and II list wetlands covered

and the names of informants. Appcndix III lists all

intelviewees.

Interviewing tcchniques were researched in conjunction

with compiling a list of potential interviewees. The staff

of the Batlye Libmry Oral History Unit providcd valuablc

guidance on techniques for interviewing, transcribing

and editing transcripts (see refcrcnce list).

Each potential intervicwe€ was confacted by telephone

and the aims of the project were explained. Ideally thc

next step should have been a preliminary visit to each

intervicwee, but as most interviewees involved in this

particular project livc in country areas, preliminary

interviews wcro conductcd only with people living in

Pcrth. In future oral history projects involving country

dwellers I rccommend that in addition to an introductory
'phone call a lettcr is sent to each participant. The letter

shoulcl include aims of the project, a rominder that the

interview willbetaped, thedate and time oftheinterview

and an outline ofthe type ofquestions tiat will be asked.

The next stage was to prepare an outline for each

intcrview. In practice this outline was used as a guide

only. Flexibility was necessary because topics were oftcn

not covercd in any scquence and each person provided

different information depending on thcir own field of

knowledge and special interests. An interview outline is

given in Appendix IV.
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Figure 2

Wetlands in theBlackwood River catchment documented in oral histories
INSET: Location of the Blackwood River catchment

- 4 -



',{q pleq sr
'lr uosred eql Jo euteu eql pu€ qdprSologd eq go (u,tou1
JI) eleppuel.efqns eqt sar'gi pue y xpuaddy se pepnlour
s1 ratsl8cr sqql 'pollduroc sea spuptlJ^r Jo sqdHSotoqd
pcuolsrl Jo JeNr?aJ e seuotsq p:o Surp:oJor ol uonlpp ul

rals!8eJ qdBr8olorld

'drerqrl e,{11e9
eqt l? stqelre^e eJp sodel earo^ II? t€ql ueq Sururro3ur
etou nodlu?rll ? qtr,{ Euole ea,.i\or,\.totul eql ol lues
se,r lduJsusr pug eql Jo ,{doJ v XI xrpuaddy ur ua,r13
ere stduosuer 1p ol saxepul '. spcqpoor, pup ,{l!ulps 'llps
'rele/d qse:3'3'e lreford eqtyo esod:nd aqt ot ater:do:dde
spro,^\,(o{ Sursn pexepur ueqt sear' tdrrcsue-o qoea

',{s^\ 
Fnsn eql ur pasn ere ($elcerq punoJ) .

:edE1
,{erNolur JpurSuo eq1 uo4 seSueqc,{1nuep\ sJtDrl .

:odsl ̂\cr^Jelur [BurBuo
eql uo tou suoqrppe dJnuepr [s]a{Jerq erpnbsl .

:s^{olloJ s? tduJsuprl oql uo pell€ur ere.r eseql
'paNanbar seeneu:a1q s" appu eje^\ suoq$p€ pu€ seEueqc
'suouJeJoj perunlet ele/r stdr:csuel pstlpe eql JaUV

ld!rJsuurf teu!d
'y1y6 xrpueddy ur pepnlour sr

tuoulnjop lq8u. doj etdues V sJeqsJeeseJ epg Euoq Jeqto
,4q esn roJ ^{er^ratur qoea Jo Fdoc e o^rocet of f,JpJql-I
a.(tteg eqt ot ,{tr:oq1ne a,r.ef pue podcr srql;o uo4cnpord
eql ur pesn eq ol lduJSuEI eqt pelq?ue lueunrop srqJ
'mmar,rrgur eql,4qpeu8rs eq ot tducsuea qJRa ol poqJslt€
sB^ luetunrop lq8u,{doc y sleeds uosred leqt {e,t
aqt pue po,{\or^rclur Surcq uos:ed eq1 lJeuer ol s€,!\ ture
eqt teql puE pJo^\ ue u^\ eqt uo4 luo.lcalrp ,{.rc,r sr proA
uelods oqt leql ee,rer,ualur cq1 SuunssErr lduJsuHl
qJee peruBdruoJJe rollct V 

'(pepl^ord s€,t\ edole^ue
pcdrusls 'pcssarpp€-Jles p) Suurpa roJ eamel^relur erll ol
tucs s€^\ ,{doJ ? polelduoJ s€A{ lduJsup.Il lJeJp eql JoIJV

luarunJop 1q3u,{doc puE ldlJ)suBrl lJBr(
.IIA

xpueddy rn ua,rt8 are gduosue4 o,n1 uro4 gdrecrg',ireJql.I
e,{ll?g eqt,4q suonspuouuroJeJ qtr.,rr eull ur sa?ueqr

l€rJolrpa roultu fluo qlr.r uqeqJa^ peqursu?I sle^r
sldar^Jaur eql (NrI uuara;ar ees) qdursue4 Sussaco-ld gn
Surquosuel ro3 seurlaprn8 pJpr^ord drprqrl ed11eg sq1
'equJsueJt ol setnurur g g ot g6 Eurlet,,ner^lelur Jo selnurur
uel qcee qlr,tr SununsuoJ-aun tsou aql se,n lralord aq1

;o e8ets srql :ossaaord pro^\ puB curqJ?u uonduJsueil
€ Sursn lno poure3 spdr s.r\er^rolur Jo EurquJsu?Jl

Sugqgmsue.ra
'pa,l1o,rur crca,r cldoed a:out ro

o.rl ucq, \ ltnJqJrp eueccq uorldrrcsue4 se uos:od euo ol

sArer rolurlrurrJ ol InJssSJtns eJour sE \ lI'^\ar Jolur ur?ru
eql Jo pua aql l? uo pappe uoqloJe^\ eseql'u3r0 ol Iseq
etum serJoruou Jer{lo pue gJxsler ee^\er^Jalur eql ueuo
osneJcq dn les luourdrnbe eq ge1 1 ,,irera.rc1ur sq1;o ued
urcu eqt Surqsrurg:suv IA xrpueddv eos Surr'rar.uatur
uo sturq pue pro,re o1 q1e;1rd rog'suoDsanb unur aql
ol roud peprotar se,r uos.rad qree jo fqdzrSorq garjq y
'prururtuarer't suoldnr:elur pue esrou punorE{Jeq alaql{
uosoqJ s?.,t{ asnoq eql Jo upd lernb e ,(lleepl 'dpdurotd

Surpro:a: wSoq I adu1 uo ureSe 11 teede: ot 8u1,rzq
uaql e^?s ot puB seJusuedxe J1oql eleleJ ol tlml eJe/d
see^\ar^ralur tsol I 'elqrssod sE uoos se Eup:ocar ur8cq
ol lseq ll punoJ I esnoq s.cc^\er^relur eql l3 I"^rrJB uo

3uglaa1,l.ra1u1

'oJnspre pluaprJJe lue,rerd o1 pa,roua: uoql
oro,lr edn oqlJo IJ?q cqt te s8nl aql'enSoprp oqlJo puo
oqt le , ̂\or^iolurJo puo, qtr,n Suop pep:ocor osl? se^{ srql
'adsl puoras e uoro 'g eprS uo penunuor ̂\or^tclur eqlJI
'peJe^oJ s't33fqns eql pu€ ,ror^Jalur Jo Jl€p eql 'D/r\erNolur
pue ?J^\cr^rctur eql Jo setueu eq1 Eur,rri edel qoec 01
peppe se^\ uollJnpo.qul uv 'A xrpueddv ur uerrr8 sl leeq g
Ioluo3 r.tseJ I eldurus y eldoad tue:a;3rp , q ouop cre,ll
uondu:sua4 puu 3ul,'daluolul ueq^\ luslrodrur,{Felncrged
se,{\ srql satun [p le cdq eql q1rar,ldel pu? edsl qJeo roJ
lno pJIITJ sE^\ leaqs IoluoJ JetseIAI ? ̂\or^rcluI eql lelJv
'uorlJnpolur uB JoJ Suruurieq eql te areds qSnoua e,r.ua1
ol prB,rroJ pe^ou ueqt sp,r ods'l cqJ 'elll lmlord puE
'Joqunu 'ro/'dorNalu pu? ao.ror^Jolur Jo eIlIBu ',ren rolul Jo
elsp eql qtr^{ palleqel s'ux ed4 e ,r,rer,L:e1ur qrse ol Joud

Sulssarol4 ade;

'd\ar,\Jolur qJee JoJ pesn sBA\ ed€l eleJEdas e puu
ssdel elnurul 09 

',tltenb poo8 ere/r\ Swproce: :og pasn
sadu1'drerqr-I efleg eql ,(q pelsoSSns sV'peurrJuoJ
eq plnoJ spuEle,tr Jo sJutEu pue uorteJol pue 'sarrads jo
uorl?JrJrluopr lBql os ,rel^lelur qr€e ol ue{gl eJe^\ s?nv
sJo[[a^eJI ? pu? s{ooq ooucreJod 'SurpJoJeJ Jo ,{lrlenb
eql e,lo:durr ot tadrec 11erus e uo peceld se,{\ euoqdororur
eql :oldepe elqnop pu?peJI uorsuolxe ue d-ueo ot yn;csn
lr punoJ I "/r\erNalur uB Suunp arnIrP,J remodSo oser u1 dn
-IJpq p s3 saun II€ lp pJrupJ JJJ^I sJuJlteq ejeds lruO
frolsl{ prO drerqrl o,{lle g eqt uro{ pgol pup reuroJsuu.rl
'euoqdoJJ(u 'Japro3or €dsl ? ,roxoq ol elqe se^\ I €rIRqsnV
Jo uorlercossv frotsrH IErO eqJ Jo Je(luetu e sv

p a1 1 aqol {po a t1o's a do1
ytuad puo po4

atlltno aa|^ra l
sollv stalla^orJ
qooq azualalaA

tadtox to atald

sattayoq atodg

PJOJ UOIS AFn

toldopo alqno 6
nlurcttuotl Wo poal

"Itoqdo14 W
)aprc?al adpl

:aeI/\JeluI

rlJ?a JoJ pesn ere^\ l9rll surelr sopnlJur lsrl buli'dolloJ oqJ

luaurdlnbg



Standards for names

As is common in oral hislory, names different from the
accepted standard names were often used by interyiewees.
Where possible these have been converted into st2ndard
common names.

Itwas notpossible to accurately determine generic or
specific names from the vemacular terms reeds, rushes,
sedges andbulrushes (e.g. bulrush did not strictly refer to
Typha). Plant taxonomists classify reeds as P hrqgmites '
Arundo ar'd some species of Clprus and Scirpzs (Smith
1980). True reeds are uncommon in south-wesfem AusFalia
and the 'reedbeds' referred to by interviewees could have
been either rushes (,Iuczs), sedges (Lepidospemu arrd
B aumca), or bulrushes (Typha). Because ofdifficulties in
translating lhese vemacular names and for ease of reference
!o transcripts the terminology used for emergeni vegetauon
in this report remains consistent with that given by
interviewees.

The standards used for names are as follows:

Wetlands - Travellers Atlas of Westem Australia
(Department of Lands and Surveys 1986)
and l:50 000 Topographical Map Series

Mammals - Stnhan (1983)

Birds - Blakers et al. (1984)

Snakes - Ston €t d/. (1986)

Turtles - Cogger (1986)

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

Fish - Allen (1982)

Molluscs - Kenrlrick (1976)

Aquatic - Smith and Marchant (1961)
plants

Decapods - Shipway (1951)

SUMMARY OF CHANGES IN
WETLANDS OF THE 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" Altlnugh
each wettand has is own story there are consistent trends
thoughout the two catchment areas, both in biotic changes
and the sequence of those changes (Tables I and 2;
Fig.3). Many species can be classed as indicators of
environmental change, paflicularly 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 appearance 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-aquatic and aquatic vegetation.
These changes coincided with a rise in salinity levels (in
the wetlands) that occurred around i930 in the Avon
Rivercatchment and about 1945 in the BlackwoodRiver
Catchment (Fig. 3). Waterlogging has been identified by
some informants as another cause of death of fringing
vegetation around some wetlands.

Ribbonweed (Ruppia maritira ) has appeared or
increased in some wetlands and this change coincided
with increased salinity. Since salinisation of t}le Avon
River , R. maritirna has taken the place of nardoo (Marsilea
sp).

Following the death offringing vegetation, samphire
(Chenopodeae) started to colonise the bare lake shores
and lake beds. Samphire seems to have been increasing
around some lakes since the early 1940s.

The rise in salinity levels and subsequent changes in
vegetation immediately preceded and almost certainly
caused many vertebrale and invertebrate species to dlsappear
from wetlands, or become greatly reduced in numbers
(Fig.3). These include mammals, birds, reptiles,
amphibians, fish, crusbceans, molluscs and the leech.
Many informants remembered suffering from 'swimmer's

itch'after swimming in thewetlands in the early days and
itwas thought that the causative organism (Ccrcaria) may
be an indicator of fresh waler. It has sincc been established,
however, that these organisms are present in both fresh
and saline waters (Stevenson and Hughes 1988).

Although the majority of species changes have been
disappeannces there are some species that have been
favoured by the environmental changes. During the late
1930s and early 1940s the maned duck appeared in the
wheatbelt. Wadingbirds (Charadrii) and silvergulls have
also been seen on wetlands where they had not been
recorded by informants prior to salinity changes.

Following environmental changes on whcatbelt
wetlands, there has been a change in the relative abundance
of species ofducks. This change was owing to a decline
in the abundances ofspecies which favour freshwater and
an increase in the abundances ofthe Australian shelduck
and maned duck. Overall, the lofal numberofducks using
the wetlands has declined.

Concunent with salinity changes, siltation of some
river pools and creeks occurred. This was caused by
erosion resulting from increasod run-off after clearing
and increased flow-rates inrivers owing to theremoval of
vesetation from river channels to control flooding.



'L-

slueuqaea Ja^Q{ poo \Itelg pue uo^Y erl Jo spuene^l uI senu?qc IElueuuorr^ue q spuo{
g arn;ld

lusr,uqclJua ualrlnu fo aeuapl^3 - 3

slPtuluP lo acuaeaddesgq - q

uollelaoa^ lo qleoo - 3

spuellar u; I1u1;es peseercul - E

6ulrea1c 1o spolrad uleq - y

006 t

906 t

0t6 t

9t6 t

0z6 t

9?6 t

0e6 t

9E6 t

0t6 t

9t6 t

095 t

996 t

096 t

996 t

0z6 t

9Z6 t

0861

986 t

066 t
INtt\tHclvcoool^)0v'19rNfllH3rVC HSA|U NOAV



Table 1

SUMMARYOF ENVIRONMENTAL CHANGES IN WETLANDS OF THE AVON RIVER CATCHMENT

lnformant referen@s for all tablss are initials followed by transcripl page numbers.
Informant codes are as follows: NF=FOX; HH=HALL; JM=MASTERS: PM=MCMILLAN PP-PAULEY; RR=RlcBY: BS=SMITH

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

Dals
ot

Change

Onsel ol Salinily Hllgh Salinity Doath of Vogetation Dlaappsalance of Animals

Welland Ref Wetland Rof Type Rel Type Rof

19't6-20 E Mortlock JM8

192&30 ChannelHH2,3 r€gs E Modloc* JM8

1931-35 Avon R JM3;PM2
Yenyenning Jirg;HH4,5
Kurrenkutbn HH13
Baandee HH13
Lk Yenyenning HHl3
Koombekine Bs1

trees Koombekine BS 1 frogs Mears HH2

193&40 Kunjin Bk HH6
Yealering RRg
Nonalling RR2
W. Water RR2
Brown RR2
Mears HHG

Yenyenning HH5 ress
narooo
narooo

Yenyenning HH5
Kunjin Bk HH13
Yenyening HHl3

freckled ducl irears HH6

1941-ils Lrears HHs molluscs
fish
teecnes
crusta@ans

Avon R JM3
Avon R JMl8
Yealering RR2
Yealering RR2

1946-50 Aq veg Avon R JM10 cIUSta@ans

musseE
Avon R Jir3
Avon R JM3

1951-55 lake nr Cunderdin
NF3

trees
trees

Damboring PM4
lake nr
Cunderdin NF3

A. bittern
B. bittern

Avon R JM4
Avon R JM4

19s6-60 r6es W. Waier PPI water-rals
waterfowl

Yealering RR4
Yealering RRg
Nonalling RR3
W. Water RR3

1961-55 Paradise PPI
Nonalling PPl
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A major flood throughout thewheatbelt in February 1955
caused siltation and other changes in the wetlands.
Permanent water level changes, as opposed to seasonal
changes, have occurred in some wetlands. These soem to
have resulted from: increased run-off resulting from
clearing; tie desEuction of natual levees by major floods;

and deliberate damming or draining by humans.

A few cases of eutophication, made apparent by
increased growth ofalgae and other aquatic plants, have
been documented in wheatbelt wedands. This is a rclalively
recent phenomenon and was first noticed in 1975.

SPECIES CHANGES AND
SEQUENCE OF CHANGES

The way the wetlands used to be

Most of the wetlands of the Avon River catchment
documented in this project were fresh or ncar fresh until
the early 1930s, and in the Blackwood River catchmcnt
until the 1940s (Tables I and 2). It was not establishcd
why there was a difference often to 15 years betwecn the
onsct of salinisation ofwetlands in these catchments but
further research may identify different pattems and timing
of clearing as being rosponsible. Many of the lakes,
creeks and river pools provided water for stock and some
informants remember drinking the water as children,
McMillan (2) recalls horses, cattle andsheep ddnking the
water in tle Avon River pools up to the carly 1930s.
Masters(3) noticedthatthemilkingcowswereproducing
less milk during the early 1930s owing to rising salinity.
Prior to that ftey drank the river water with no ill effects.
Lakc Yealering was fresh in the early 1930s and sheep
used to drink directly from the lake (Rigby 2).

Prior to changes in salirity the wetlands were either
surounded or covered by livng Caswrina o&sa (shmak),
Melaleuca spp. (paperbark) and lzptospermum spp. (tea-
tree) (Tables 3 and 4). Ilall (1) described Lake Mears in
the early 1930s as an idyllic place that was totally
surounded by sheoak and paperbarks, with a'low scrub'
growing across it in dry years. Lake Nonalling was
described by Rigby (l) and Pauley (1) as having dense
sheoak and paperbark right through the lake. Rigby (l)
remembcrs that the trees in the lake formed a dense
canopy and walking underneath it on a hot summer's day
was likewalking inlo a refrigerator. In the early 1930s the
Coblinine River had tea-fee flats where it was 'vi ually
impossible to see through the canopy' (Beeck 3). When
shooting ducks during thc late 1930s and early 1940s,
Durell (6) recalls that, on Toolibin and Gundaring, it was
possible to becomo lost in the heavy undcrgrowth. Many
of the wetlands suppoted 'reedbeds' and rushes and
some had nardoo and otherfreshwater aquatic vegetation

growing in them (Tables 3 and 4). Warren (1) rccalls
rushes and nardoo growing in the Narrogin Brook in the
1920s and Durell (5) remembers 'reedbeds' and nardoo in
Lake Toolibin during the 1930s and 1940s. Hall (13)
describes great blankets ofnardoo growing in the Kunjin
Brook in the late 1920s.

The animal life in and around thewetlands was varied
and very different from the depauperate state of these
wetlands today (Tables 3 and 4). Warren (1) described
part of the Narogin Brook in spring during thc 1920s as
'seething witi water creatures; tadpoles, cyclops, boatman,
daphnia and many others'. She remembers watching
ducks in the Brook teaching their ducklings to fced and
purple swamphens wading aboutwith their chicks. Durell
(2) remembers tiat on Murrin Lake in thc 1930s there
were betwecn 2 000 and4 000 swans that, when they took
off, 'laced the water to foam with their feet as they ran'.
Beeck (4) recalls catching redfin perch in thc Carrolup
Riverpools in ttre 1930s and McMillan (1) remembers his
father fishing for cobbler and redfin perch in the Avon
River (betwe€n Northam and York) in the 1920s. The
Arthur River (near Moodiarrup) also had rcdfin perch in
the 1930s to the 1950s (Durell 2,3). Durell (2) also
remembers seeing freshwabr shrimps, maron and mussels
in thc river at Carberdine Pool up until 1940. Rcdfin
perch were still in Carberdine Pool up until the latc 1950s
or early 1960s (K. Wallace pcrsonal communication).

Changes in vegetation

Fringing and emergent Y€getation

Environmental changes in wedandsbegan with therisein
the saline water table that followed the 'opening up' of
the wheatbelt in the early 1900s. The earliest occurrence
of salinisation was noticed by Masters (8) in the East
Mortlock River, where in 1920 salt was seen on tho land
in the river catchment. Salinity of streams starlcd to
increase in the Avon River catchment between 1931 and
1935. Rises in salinity levels in the Blackwood River
catchment began around 1940 @ig. 3). These salinity
changes wcre followed by death of fringing, emergent
and freshwatcr aquatic vegetation. These deaths seemed
to occur within five years ofthe rise in salinity levels. In
the Avon River catchmcnt Masters {8) observed the tea-
trec in the East Mortlock River dying in 1928. Smith (1)
noticed that in Lake Koombekine the sheoak aid tea-lree
started to die when salinity levels increased in tho late
1920s. Shcoak and paperbarks died around Lake Mears in
the early 1940s (Hall 5). Of tie lakes documented in the
Blackwood River carchment it appears that Lake

Queerearrup was the first lake to lose its vegetation.
When Garstone (1) visited it in the early 1940s the sheoat
and paperbark around the lake were aheady dead.
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Table 3 (Continued)
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FFESHWATER AQUATIC VEGETATION (Conrinued)
DATE
193]1-
1935

1940-
1945

194e
1950

1951-
1955

1956-
1960

JM l  O

JMl  O

JMl  O

JMl  O

JMlO

HH13

SALT TOLERANT WATERWEED (BuWh naitina)

1931- HH2
1935

1961- JM10
1955

196& JM10
19S9

W Af ER-RAf ( Hyd rcnW dtysogastet)

1921-  JM17
1960

1961-  JM17
1989

HH4 RR4

HH4

OBLONG OR LONG-NECKED TURTLE (Cheldina oblonga)

1921-
1930

1931-
19|0

1941-
1950

195 t-
1960

HH8

HH8 RR1 RR1 RR1

HH8

HH8
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Tabl6 3 (Conlinued)
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DATE
192G
1989

SWAN RfVER GoBY (Pseudogobius olotum)

JM18

1989

MOSQUITOFISH (Gambusia affinis)

JM.I O

REDFIN PERCH eerca flwia is)

't920- JM17
1930 PMI

1940-
1950

PP4 RRg
PP5

CARP
1920-
1930

JM17,18

UNIDENTIFIED FISH

192G
1930

1931-
1940

1941-
1989

PM4 HHl

PM4 HHl

PM4

RR3

GILGIES (Cheax quinquecaflhatus) KOONACS (C. preissii)

1521-
1930

1931-
1940

1941-
t 950

19s1-
1960

't961-

1970

JM2 PM4

JM2 PM4 HH'I HHl
HH1

JMs PM4

RR2

PM4

PM4

JM3
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Table 4

SPECIES RECORDED IN WETLANDS OF THE BLACKWOOD RIVER CATCHMENT

The dates given in this tabls are the periods in which informants obseryed each species. The dabs do not denote when each
species disappeared. Where these dates have b€en esbblished f|ey are induded in Table 2.

Informant codes are as follows: RA=AITKEN;NB=BEECK;MC=MRS COCHRANE;LC=COCHRANE;BD=DURELL;RG=cARSTONE
PM-McMILLAN;FM=MITCHELL;PP-PAULEY;BSo=SCOTT;cW-WARREN:VW=WATSoN
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1950
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1956-
1960

1961-
't965
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1989

FRINGING VEGETATION (lncluding tea-troe, paperbark, shooak)

GW'l

BD6

RA3 BD6

PP2

BD6
PP2

BD6
PP2

?P2 PP2
8D6,7

PP2 PPz

GWl

GWl

GW1 BA2 NB2
N82

GW1

FMl

PM5 VW6
FMl

PM5 VW6 RGl
FMl

FM1

vw6
FMl

FM1

FM1

FM,I

vw6
FM1

VW6 FM1
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Table 4 (Continusd)
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't97S

1S89

SALT TOLERANT AOUATIC VEGETATIoN (induding Ruppia naitlma)

FM2

vws FM2
vw7,8

W AT ER-R AT ( H y d rc n Ys dt rys o g aste r )

'1921-

1930

1931-
1940

N815BScT
BO2

LC4

WESTERN TfGER SN AKE (Notechis scutatus o@identalis)

1930- BSCT
1940 BD7

194+ LC2

1950

192t -
1930

1931-
1940
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Table 4 (Continued)
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Salinity levels increased in the unnamed lake
16 km north-west of Cunderdin in the early 1950s and
within five years tlle trecs had died Gox 3). In Lakes
Towerrinning, Wardering and Little Murapin and Rushy
Swamp death of 'reedbeds' coincided with floods in the
eady 1970s (Garsonc 4; D. Munro, DepL CALM, pcrsonal
communication). Although dates for the disappearance
of 'reedbeds' are not given for other wetlands Tables 3
and 4 show that 'reedbeds' were no longer present after
the ea y 1970s, with the exception ofthe Channel Lakes.
Hall (8) notes that'reedbeds' (possibly Typla) still grow
in these lakes where frcsh waLer is runnina in.

A further cause of tree deaths around some of the
lakes was waterlogging. When clearing first occurred
run-off increased and water levels rose in some wetlands
causing dsath of vegetation by waterlogging (Durell l0).
Beeck (9) recalls that wate ogging was the cause of
many tree deaths before salt became a serious problem.
The death of sheoak and paperbark around Lake Norring
has been atlributedby Watson (6) to waterlogging. When,
during dry years, the water receded fresh water seepage
appezfed around the pedmcter of the lake and many
plants germinated. When water levels rose to their more
normal levels the trces died. Watson (6) has observcd tris
process happening on Lake Norring since his earliest
memories (mid-1920s). Garslone (6) rccalls seeing
thousands ofyoung sheoaks growing around thc margins
of Lake Dumbleyung. When they were 2 m high the late
filled and the rees died (no date given). The waterlogging
process may occur naturally and it was not established
whether death of vegetation owing to waterlogging was a
result of natural intermittent inundation or increased run-
off owing to clearing.

Aquatic v€getation

Nardoo disappeared as salinity levels increascd in Kunjin
Brook in the early 1940s (Hall 5, 13) and freshwater
aquatic weed had disappeared from the Avon Riverby the
late 1940s (Masters 10) (Table 1). Although these arc 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 (R uppia maritirn) has been observcd
in thc Avon River (Masters 10), Monel Pool in the
Yenyening l-akes (Hall 2) and Brown Lake (Rigby 5).
This species withstands widc fluctuations in salinity
(Smith and Marchant 1961) and Masters (10) considers
that R . naritima has almost taken the place of nardoo in
the Avon River. Hall (2) observcd R. rnaritima for the
first time in Morrel Pool on the Yenyening Lakes after the
poolbecame clear (probably aresultof increased salinity)
in the late 1920s.

Samphire

It appears that samphire has successfully colonised largo

areas around some wetlands where previously it grew

only in isolated patches. Pauley (10) hrst noticed samphire
around the edges of the lakes in the Ycalering area in thc
mid-1960s. Hc noticed it was colonising the barc salt
areas in paddocks and around the lakcs. Rigby (10)

noticed samphire growing around parts of Brown and
White Water Lakes thatwere once clcared but never uscd
to grow crops (no date given). He has also noliced
samphire increasing in the Yealering area since the late

1930s. Samphirc has also colonised large areas around
Lake Mears, Channel Lakes and the Yenyening Lakos.
Hall (3) noticed samphire incrcasing :uourrd thesc lakes

in the mid-1970s and colonising areas where previously

there had been trees and scrub. There is one record of
samphire decreasing and this is on the Coblinine Rivcr
flats. Aitken (3) notes that there is less samphire around
the river now than lhere used to bc.

Changes in animal species

Mammals

The only mammal idcndfied during thc interviews to bc
associatcd mainly with wetlands was lhe water-rat
(ITydromys chrysogaster). The water-rat was noted as
being present at l-akes Mears (Hall4), Yealering (Rigby

4), Norring fiVatson 4; Mitchcll 3) and Towcrrinning
(Cochrane 4), also lhc Aflhur (Scott 4; Durell 2) and

Carrolup Rivers (Beeck 15) and Boyerine Creck (Watson

4) (Tables 3 and 4). It may still be present around Lake
Mears (HaU 4), the Carolup River (Beeck 15) and
Boyerine Creek (Watson 4). According to Rigby (5), thc
water-rat disappeared from the Yealering area around
1960. No othcr dates on the disappearance of thc water-
rat are available. The decline in the abundance of thc

water-rat was Fobably rclatcd to declines in thc abundance
of its prey (large crustaceans, fish and frogs) which
occuned with increased salinity in wetlands.

When discussing changes in fauna in the wheatbclt it

is important that the rabbit (Oryctolagus cunicuLus) is
mentioned. Information gained from the oral histories

suggests that the presence of largc numbers of rabbits

both direcdy and indirectly had an effect on wetland
degradation. Informants first noticcd rabbits on thcir
farms in the early 1920s which buih up to plaguc
proportions over the following ten to 15 years. Mastcrs
(4) recalls that the undergrowth along the banks of the
Avon River was thinned out by rabbits. Native bushland
harbored rabbits and Hall (10) and Smith (2) remember

bush being cleared to help kcep the rabbit population

down. It seems that not only did rabbits have a direct

effect on the vegetation but they also indircc y contributed
to the salinity problem when more bushland was cleared
in an att€mpt to conl.Iol tieir numbers,

The fox (Vulpes vulpes) also had an effect on wc and
fauna. Many informants were of the opinion that the fox

)

!
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Cochrane 6: Durell9,10;Garstone 6,7; Hall T; Pauley 1l;
Rigby 11). It seoms that its expansion across Ausfialia
from east to westwas owing to opportunities provided by
the establishment of pasture and farm dams rather than
salinity changes in natural wetlands (Blak erc et al. 1984).

Another duck that has been gready advantaged by the
environmental changes in the wheatbelt is the Australian
Shelduck. It has increased greatly in numbers since the

early 1900s (Cochrane 7; Durell9; Hall 6,7,11; Masiers
1; Mitchell 1; Pauley 3). Some informants are of the
opinion that a factor that has contributed to the success of
this duck is that it is not a popular eating bird and duck
shooters avoid the shelduck and concentrate on the more
popular eating birds, such as the Pacific Black Duck and
the Grey Teal (Beeck 10; Durell 9; Hall 6'7; Rigby 11)'

The Silver Gull (Inrus novaehollandiae) is now

using some inland wetlands. Cochrane (6) noticed that
the SilverGull first appeared at Lake Toweninning in the
1980s in goups of 20 or 30. Pauley (3) recalls seeing
Silver Gulls at Wagin in the 1960s and Cochrane (6) has
also seen them there recently.

Wading birds have also made an appearance at some
wetlands since salinity changes have occurred. Masters
(9) saw Sharp-tailed Sandpipers (Caltdris acuminata)'
Red-necked Stints ( C. rufcollis) and Gteanshank (?rr,zga

nebularia) at the East Mortlock River for the first time
during the 1930s. The Banded Stilt (Cladorhynchus

leucocephalus) was first seen around the Yealering area
by Pauley (3) when salinity levels became high in ihe
1960s. The Banded Stilt has also become more common
on Queereamrp Lake since it became saline, with large

numbers observed for the first time in 1988 (Beeck

12,13). The Black-winged Sl.rlt (HiMntopus hitnantopus)
has fared less well and was present on wetlands in the
Yealering area only before they went saline (Pauley 3).
Garstone (12) noted Black-winged Stilts and Red-kneed
D oLtercls ( E ry t hr o g o ny s c tn c t u s ) on Lakes Towerrinning
and Murapin in the early 1980s after an unusually wet
year, Their presence was unusual and both are usually
associated with freshwater (Sewenty and Whittell 1976).

The abundance ofone other wading bird has changed
in the wheatbelt. The Banded Lapwing (7a nellus tricolor)
is generally believed to have been favoued by the expansion
of grasslands created by clearing (Serventy and Whittell
1976), but Cochrane and Scott (U,18) noted that it

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

only the occasional pair is seen.

Reptiles

The western tiger snake (Notechis scutatus occidentLlis)
seems to have disappeared from many wetlands, probably

owing to the disappearance of frogs which are their main

food source (G. Harold, wildlife consultant, personal
communication). Cochmne (2) remembers that in the
earty 1920s part oflake Towerrinning on their prope y
had to be fenced off to exclude cattle as each year up to
ten per cent of their herd would be lost because of
snakebite. He recalls seeing approximately thirty tiger
snakes under a pile of fence posts when he was fencing
the lake. Durell (7) and Scott (7) remember seeing tiger
snakes in the 'reedbeds' along the Arthur River in the
1930s. Masters (19) is of the opinion that thc carpet
py thon ( M or elia s p ilo ta imbr i c ata) has diminished along
the banks of the Avon River because of the loss of old
trees with hollow limbs which provided shelter for them.

The occurrence of the oblong or long-necked turtle
(Chetodina oblonga) was noted at we ands in both
catchment areas (Tables 3 and 4). They appear to have
survived up to the present dme in some of the wetlands.
Hall (8) saw a large turtle in 1984 in Lake Mears but ho
notes that they are not as common as they used to be.
Garstone (2) recalls seeing a lot of dead turtle shells on
the banks of Lake Towerrinning in the early to mid'
1970s, which coincides closcly with the death of the
'reedbeds'. Cochrane (3) noted, however, that he has seen
the long-necked turtle in Lake Towerinning recently.

Amphibians

Frogs have also disappearcd since theincrease in salinity
levels in thewetlands. Hall (2) described the soundofthe
bullfrog or banjo frog (Limnodynqstes dorsalis) around
the overflow of Lake Mears in the late 1920s as a 'low

thunder' that could be heard over half a mile away. He
notes that these frogs are no longer there. Frogs werealso
prevalent in the Carrolup River pools where Beck(\
remembers the 'five o'clock chorus', which consisted of

three or four species offrog, during the late 1920s up until
about 1950.

Fish

The disappearance of fish from wetlands also coincided
with increased salinity. Masters (18) recalls that carp
(introduced in the 1900s) disappeared from the Avon
River over a live-year period after the salinity change in

1945. Scott (8) and Pauley (6) remember catching redfin
perch (Perca fluviatilir) (introduced in the 1900s, Allen
1982) in the Anhur River near Moodiarrup in the 1930s

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

Walbyring had redfin perch and carp up until the early
1960s @auley 4). Using oral histories of the Avon,
Carrolup and Arthur Rivers and Lake Dulbinn ing (Tables

I and 2) it appears that fish disappeared from ten to
25 years after salinity changes were first noticed.

Crustaceans

Deceod cnrslaceans have disappeared fiom many wedands
in both catchment areas. Rigby (2) cannot recall seeing
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area. He recalls tammars being present throughout the

tea-tloe flats prior to the flood and thinks many of them

may have been drowned.

Permanent water level changes in other wetlands

have been noticed by some informants Be?tk Q223)
described water level changes in the Carolup River pools

near his propeny in the Katanning Shire' He explained

that some ofthepools, atpresent, are 6 m deep and, in his

memory, have neverbeen dry, even when theriverdidnot

run in i940. In 1893, however, Mr. Beeck's grandfather

rode along the river system looking for water and found

that only Round Pool had water. The local pioneers used

to ffap brumbies in Round Pool but the old fence is now

well submerged. Lake Yealering has also increased in

depth. Rigby (8) recalls that in the late 1930s to early

1940s Lake Yealering was about 2 m deep in the decpest

Dart. The water level rose when, after a flood, it was

decided to change the direction of flow of the creek

running into Lake Yealering and a direct channel was

constructed (date not given). The lake now holds more

watcr and the water remains there for longcr periods

(Rigby 8).

The creation ofwetlands caused by increased run-off

was not documented during this project. The informants

could not recall any wetlands that, in their memory, had

not always been thcre. It is understood, howevcr, that

herc are residens of the wheatbelt who werc not inkrviewed

for tiis project but who have information on fteformadon

of new swamps or lakes.

EUTROPHICATION

Eutrophication is a well recognised process in wetlands

on the Swan Coastal Plain but very few informants have

noticed this process occurring in wheatbelt wetlands'

Masters (10) first noticed algae growing in the Avon

River oools in 1975 and describes three instances srnce

drcn w-here the Glen Avon Pool has become deoxygenated'

Masters (11) has also noticed dbbonweedandPaspalum
margtnatum growing more profusely in the Glen Avon

Pooisince the onset of nutrient enrichment in 1975' Lake

Towerrinning also appears to be showing the effects of

nutrient enrichment. Cochrane (7) describes a 'green

slime' that floats on the lake towards tho end of summel'

Lake Norring has had an increase in weed growth over the

past ten to 15 years (Watson 7,8). Watson describes the

gowth as weed, not algae, that grows very tall Mitchell
(2) describes two types ofweed growing in Lake Noning'

a 'tall grass' and a 'spongy' weed that grows on the

bottom of the lake. Watson (8) mentions that Lake

Dumbleyung also has problems with excessive weed

gowth (no date given).

NOTES ON OTHER
WHEATBELT WETLANDS

In addition o the Avon and BlackwoodRiver catchments

information was collected on changes in wetlands in

other areas of the wheatbelt. In the Yara Yara catchment,

near Moralva, the oral history of a wetland called 'Dry

Swamp' was recorded. This 'swamp' used to fill with

fresh water in wet years and was vegetated throughout

with Eucalyptus spp. in park-like formalon (Yewcrs t)

The land was cleared around the 'swamp' in 1940 (Ycwers

2) but the vegetation showed no sign of change until it

started to die in the early 1980s. Yewcrs (2,3) attributes

these deaths to salinisation of the groundwatcr'

The Lockier River [ibutaries, also in the YarlaYarra

catchment, had frcshwater pool s in them during the 1930s

and many creeks in the Morawa area were ftesh during

tfis timc (J. White, fanner and naturalis! Morawa' penonal

communication). The Yara Yarra Lakes thcmselves

were visited by McMillan (5) in the latc 1950s and he

recalls Melaleuca sp. and Albcasuarina sp' growlng

around ttre edge. In subsequent visis in the 1980s McMillan

(5,6) observed that rey did not look as healthy as in

previous visits as there were dead trees around the edges

and the lakcbed was muddy. He also noticedTJpha was

growing in places.

CONCLUSIONS

The collection of oral history memoirs relating to

environmental changes in wheatbelt we ands has enabled

a reconstruction of wetland condition dudng the earlier

part of this century. It has also, for trc hrst timc, documented

ihe broader biological changes that have occurred

tlroughout carchments since clearing for agdculture bcgan'

This historical accent is valuable in that it is a point of

reference for further research and also providcs goals for

futue rehabilitation programs. The identification of

indicator species and tends in changes contributes to

futue plann in g by assisting us in predicting the impacton

wetlands of changes in Iand managemenl practiccs'

The first stage ofwetland degradation associated with

increasing salinity, permanent water level changes and

siltation became apparent with the death of scmi-aquattc

and aquatic vegefation. Melqleuca spp., rushes, sedges,

bulrushes and freshwater aquatic vegctation no longer

survive at most ofthe we ands documented in this report'

The most obvious animals to disappear from wetlands

were freshwater fishes, molluscs, decapod crustaceans'

frogs, birds associated with 'recdbeds', and leeches' Thc

losi of these animals constitutes a severe diminution of

biological diversity throughout wheatbelt wetlands' It

may G argued that it is too late for rehabilitation ofmost
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APPENDIX II

Wetlands in the Btackwood River Catchment Documented in Oral Histories

All wetlands are lakes unless otherwise specilied'
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APPENDIX III

Participants

AITKEN, Ray I nertn I oral history

BEECK, Neville I Katanning , I
COCHRANE. Laura I Duranillin

MCMILLAN, Peter I Perth

COCHRANE, Louden | 
" 

I

DURELL, Bob I Bussefton

FOX, Normah I Cunderdin

GARSTONE, Ray I woodanilling | 
"

HALL, Henry I e"nnHALL, Henry 
I 

Perth 
| 

"

KING, Ray I Goomalling I anecdotal notes

MASTERS, Jim I Northam I oral history

MITCHELL, Frank I Wagin

PAULEY, Phil I East Wickepin I oral history and anecdotal notes

RIGBY, Ray I Yealering

SCOTT, Bill I MoodiarruP | 
"

SMITH. Bill I Cervantes I oral history andanecdotal notes

WARREN, Gwen I Highbury | anecdotal notes

WATSON, Vern I Woodanilling I oral history

YEWERS, Alf I Dongara I oral history and anecdotal notes
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APPENDIX V

Sample Master Conrol Sheet
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Appendix Vl (Continued)

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

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

Don't interview rmre than one person at a time.

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 lorget to record the
question again. A negative answer is sometimes as important as a positive one.

lf a quest'on has obviously been misunderstood ask the question again in a difterent way'

Try to keep the interview restricted to personal recolleclions although it may be inleresting in some instances

to collect second-hand accounls.

After the interview

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

Remember to check the spellings of names of people mentioned in the interview before leaving.

lf there is any doubt as to the identity of species mentioned conlirm these betore 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 iust might mention here Lake Wardering which

is a sanctuary, it's a walerfowl sanctuary west ol Woodanilling. Actually I was instrumental in having that turned

into a sanctuary back in 1954, lthink it was [orl 55. The then Fisheries department came and met some of us

who were interested in, well I suppose you'd say conservation in Katanning, and I made the recommendation

that Wardering would be closed to all shooting and turned into a wildlife sanctuary. lt was passed, gaz etted and

I was abused because it was a good duck shooting spot. But this Wardering, now I'm getting away from whal

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 population of crustaceans, these big...well we called

them koonacs but we'll call them gilgies iust so there's no argument. Gilgie covers a lot doesn't it?

AS Yes it does.

BEECK There were holes allthrough that lakel. When you were walking throughto retrieve a duck or something
you'd bog down in these holes. But lhat's gone salty since [then] of course and they've disappeared too.

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

BEECK Oh, did I what flaughs]. Yes, lhey've disappeared now because they can't stand salinity. But any good

bulrush swamp back inthe 30s and early4Os, andthe last onethat lcan remember is onethat we called Douglas

Swamp, or Rushy Swamp, it's now gone salty. I usedto bird observe in there and poke around in the rushes and
you go he leeches alright, they were very plentiful. But I haven't seen a leech lorlhirtyjive 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
Auslralasian Shoveler, 4
Bi lby,3
Blue-billed Duck, 2
Capet Python, 3
Chuditch, 3
Coblinine River, 1, 2, 3
Coot, 1
Ducks,2,
Dumbleyung Lake, 1, 2, 3
Dunnart, 3
Dusky Moorhen, 1
Echidna, S
Erosion,2
Eucaly ptu s occ id entalis, 2
Eucalyptus spathu lata, 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
Malleefowl, 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, 12
Austrafian Shefduck, 1 , 2,9, 10, 11 , 12
Banded Hare-wallaby, 22
Banio Frog, 5
Bats, 26

. Bilby, 15, 16,24
Blackwood River, 4, 5
Blue-bill Duck, 2
Brown Bandicoot, 23
Brush-taif ed Phascogale, 21, 22
Brushtail Possum, 16, 17, 18
Brush Wallaby, 18, 19, 20
Buhush, 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, 8, 17
Crustaceans, 3, 4, 5, 12, 1 5
Dumbleyung Lake, 2
Emu, 18
Ewlyamartup Lake, 2, 3, 8
Fat-tailed Dunnart, 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,  15
Great Egret, 2
Green Tree Frog, 5
Grey Kangaroo, 3, 18, 19, 20, 26
GreyTea l ,9 ,  10 ,  11 ,12
Hardhead, 9, 10, 12
Honey Possum, 22
Koonac, 3, 4
Leech,4
Maned Duck, 1 , 10, 12
Marron, 5, 15
Minnow, 4, 5
Mudj ish,5
Musk Duck, 2
Norring Lake, 8
Numbat, 20, 21
Pacilic Black Duck, 9, 10, 1 1 , 12
Pacific Heron, 2, I
Papebark, 2
Pink-eared Duck, 10, 1 1
Pygmy Possum, 22
Queereanup, 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
Waler Lillies, 5
Water-rat, 2
Waterweed, 8,
Wolwolling Pool, 3

FOX INDEX

Australian Shelduck, 1
Black Swan, 1
Ducks ,  1 ,2 ,3
Fish, 2
Fringing and emergent vegetation, 1, 3, 4
G i lg ie ,2 ,3
Grey Teal, 1
Koonac, 2, 3
Leech,2
Paperbark, 4
Reeds, 1, 3
Salinisalion, 3, 4
Waler rat, 3
Water Lillies, 4

GARSTONE INDEX

Allocasuaina,l, 2, 5, 6
Australian Bittern, 4, 6
Australian Shelduck, 7
Auslralasian Shoveler, 6
Banlo Frog, 12
Barn Owl, 7
Beaulort River, 3
Bi lby,8,  9
Billielight Swamp, 3
Black-shouldered Kite, 7
Black Swan, 2
Black-tailed Native-hen, 1 2
Black-winged Stilt, 12
Blue-billed Duck, 11
Boobook, 7
Bremer Bay Lakes, 1 1
Brown Bandicoot, 10
Brush Wallaby, I
Brush-tailed 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
Darter, 1 |
Ducks, 5,
Dumbleyung Lake, 6

Eucalyptus rudis, 5
Fish, 1,  5,  10, 1 1
Flagstalf Lake, 7
Floods, 3, 5, 6, 1 1 , 12, 1 3
Freckled Duck, 6
Frogs, 12, 13
Galaxias,10
Ganbusia,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, 5
Hardhead, 6, 11
Koonac, 10
Leeches,4
Little Black Cormorant, 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
Numbat, I
Pacific Black Duck, 6
Paperbark, 3, 13
Parkeyerring Lake, 3
Pullitup Swamp, 1 1
Purple Swamphen, 2, 4, 6
Queerearrup Lake, 1,3
Rabbil, 7, 8
Redlin Perch, 5
Red-kneed Dotterel, 12
Red-tailed Phascogale, 9, 10
Reeds ,  2 ,  3 ,  4 ,5 ,  12 ,13
Rushy Swamp, 4, 6, 12
Salinisation, 1 , 3, 4, 6, 10, 1 1 ,
Samphire, 5, 6
Spotless Crake, 4, 6
Spotted Burrowing Frog, 12
Square-tailed Kite, 11
Swamp Harrier, 4

Swimmer's ltch, 1
Taarblin Lake, 3
Tammar Wallaby, 4
Tea-lree, 6
Tiger Snake, 1 1
Toolibin Lake, 4, 5, 6, 13
Towerrinning Lake, 2, 3, 1 2, 1 3
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Mortlock River, 8, I
Mussel, S
Nutrients, 10, 1 1
Pacilic Black Duck, 1
Paperbark,  1,4,  17
Paspalum marginatum, 'l0, 11
Pike, 18
Purple Swamphen, 1
Pygmy Perch, 18
Rabbit, 4, 15, 15, 19
Redtin Perch, 17
Red-necked Stint, 9
Reeds, 2
Ribbonweed, 10, 1 1
Salinisation, 3, 4, 8, I,
Sharp-tailed Sandpiper, 9
Sheoak, 1 6
Shrimp, 2, 10
Siltalion, 5, 6, 7, 1 1
Tea-tree, 1, 2, 4, 5, 6, 8,
Wading Birds, 8
Water-ral, 17
WateMeed, 10
Westem Minnow, 17, 18
Whistling Kite, 16,
Whitejaced Heron, 2, 4
Yenyening Lakes, 9, l4

MCMILLAN INDEX

Allrcasuarina,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
Dragonlly, 5
Eucalyptus rudis, 2,3
Fairy Shrimp, 4
Fish, 1,  3,  4
F loods ,  1 ,2 ,4
Galaxias, 3
Ganbusia, 4
Grey Teal, 2
lbis, 5
Koonac, 4
Leeches, 5
Melaleuca, 5
Morllock River, 3
Muresk Pool, 1
Musk Duck, 2
Nightfish, 1
Notonectidae, 5

Pacific Black Duck, 2
Paperbark, 2,3, 4, 5
Parkeyerring Lake, 5
Poorrarecup Lake, 5
Salinisation, 2, 3, 4
Seed Shrimp, 4
Sheoak, 4
Shield Shrimp, 4
Shrimp, 4, 5
Spencefs 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
Pacilic Black Duck, 1
Tammar Wallaby, 2
Tea-tree, 2
Water-rat, 3
Waterweed, 1, 2

PAULEY INDEX

Arthur River, 6
Australasian Bittern, 6
Australasian Grebe, 6
Australasian Shoveler, 3
Australian Crake, 6
Australian Shelduck, 3
Baillon's Crake, 3
Banded Stilt, 3
Banded Hare-wallaby, I
Bats, 12
Big White Lake, 2, 3
Bi lby,7
Billy Lake, 2
Black Swan, 11
Black-winged Stilt, 3
Blue-billed Duck, 1,3
Bokan Lake, 2
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Maned Duck, 11
Musk Duck, 3
Nonalling Lake, 1, 3, 4, 5, 9
Numbat, 7
Pacific Black Duck, 3, 4
Pink-eared Duck, 4
Rabbit, 7, 8
Redlin Perch, 3, I
Reeds ,  2 ,  4 ,11 ,12
Rufous Night Heron, 2
Salinily, 1, 2, 9,
Samphire, 10, 1 1
Tammar Wallaby, 6
Toolibin Lake, 5,
Water-rat, 4, 5
Walerweed, 5
Western Minnow, 3, 5
White Lake, 1, 5, 10
Yealering Lake, 4, 5, 8, 1 1

SMITH INDEX

Australian Shelduck, 4, 6
Bi lby,4,  s,  6,
Black Swan, 2
Carramarra Springs, 3
Egret, 6
Feral Cat, 5, 7
Fish, 3
Fox, 2, 3, 6
Fringing vegelation, 1, 3, 4
Frogs, 3
Goldtish, 3
lbis, 6
Kangaroo, 7
Koombekine Lake, 1, 2, 3

. Malleefowl, 6
Maned Duck, 1, 6
Mute Swan, 2
Rabbit, 2,3, 5, 6
Rockhole, 3
Rushes, 3
Salinisation, 1
Waler-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, I
Burrowing Bettong, 7

Carp, 3
Carrolup River, 3
Cattish, 3
Chestnut Teal, 4
Cobbler, 3
Coblinine River, 9
Drought, 1
Dumbleyung Lake, 1, 8,
Erosion by wind, 6, 10
Eulrophication, 7,8
Fenilizer, 7 , 8
Fish, 3
Flagstafi Lake, 6
Freckled Duck, 4
Freshwater, 1 , 2,
Fringing vegetation, 2, 6
Gi lgie,3
Grey Teal, 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 ,  I
Perch, 3
Phascogale, Brush-tailed, 7
Quarbing Lake, 2
Queerearrup Lake, 3
Reeds, 2
Sal in i ty,  1 ,  2,3,  5,  6,7 ,  I
Sali gathering, 5
Samphire, 6
Siltation, 7, 8, I

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

YEWERS INDEX

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