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ABSTRACT

Lake Toolibln ls a fresh to brackleh-water lake ln the Western

Australlan {rheatbelt that is largely covered by dense thlckets of

Casuaz.Lna obesa and MeLaLeuca spp. Forty-one specles of waterbird

have been recorded there, 24 of them.breeding. Befireen 1981-85 39

species vere recorded. tventy-three speci'es were resldent and 22

bred or attempted to d.o so. Lake Toollbln has the hlghest known

nunber of breeding waterbird specles of any rretland l-n south-rrestern

Austra l la .

Over the past 15 years Lake T.oolibln Sppears to have become nore

saIlne and some of the tiees in lt have dled. If the trend continues

and the lake beconqs trqly sallqe the uunber of resldent and breedlng

specles wlll drop.by at -least 50 per cent. Freckled Ducks would be

partlcularly adve,rsely affected by the salintzatlon; at present the

lake ls the stxonghold of the specles Ln the south-west of Western

Australia. They only breed .ln wetlands containing dense tree or

scrub vegetatLon. . Higher sallnity wouJ-d also cause loss of the

breeding colonies of Great Cormorants, Great Egrets, Yellow-bl1led

Spoonbllls and Rufous Nlght Herons, all specles which breed in few

wetlands ln gouth-nestern Austf,alia, .Some oGher species would also

stop usLng the lake for breedlpg.p! lrould use. Lt l-n J-ower numbers,

rghlch would result 1n an overal-1 reductl.on ln waterbird productlon ln

south-western AustralLa.
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Flg. 2 Vegetatlon of Lake Toollbln (after Uattlske f978).

Rehabllitatlon Comlttee ras formed It 1977 to examlne lrays

reduclng the sallnLty of the Lake to ensure:

(l) survlval of the vegetation

(2) ttre lake remaing an Lmportant breeding area.

Thls report glves a brlef description of Lake Toollbin and a 1lst of

the waterblrds occufflng there! together $"ith data on breedlng to

shos that lt ls one of the nost inportant breedlng areas in

aouth-wegtern Australia. Sone predlcttons are nade about the effect

of lncreases ln 6a1Ln1ty on its use by lyaterblrals.
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Salinlty

CoDplete lonic compositlon of the lrater ln Lake Toollbin has never

been determlned but, like most Western Australian rretlands (W111-1ans

and Euckney 1976), lt is doninated by sodlun and chl-ori"de lons (Tab1e

1). Perhaps as a result of betng in an agrlcultural area, and

because the water level fluctuates greatly, the concentratlons of

phosphate ln the lake are sometlmes fairly hlgh (Tab1e 2) and it

could be classed as nildly eutrophic (WllJ"ians 1969; Congdon and

McConb 1976), particularly r+hen the lrater 1eve1 ls low.

Table l: Analysis of water from centre of Lake Toollbin ln October

1975 (Western Australlan Government Chemlcal Laboratorles).

TDS-

GII')

NaC1"

G/I')

Colour 0dour pH

2 . 7  0 2 . 5 6 nl1colour less

aBy 
evaporation

DCalculated 
f rom chlorlnity

Data  co l lec ted  f rom the  eas tern  s lde  o f  the  lake  by  J .A .K.  Lane
I

(personal comunlcatlon*) show sallnity levels have varled from 0.5 -

10 ppt TDS over the last five years, belng greatest when water leve1s

nere 1or"r and salts vere concentrated by evaporatlon (Fig. 3). Data

collected by Stokes and Sherldan (1986) exhtblt the sane pattern

although the var.iatlon ls slightly greater. Their data, eomblned

with that of lroend (1983), shon that frequently there are horlzontal

salinlty gradlents across the lake krith concentrations belng greatest

along the nestern side. This ts because inflow from the Arthur Rlver

and a smal1 creek and draln on the rrestern stde (Flg. 2) are more

saline than direct precipltatlon and 1oca1 surface run-off (Stokes

and Sher ldan 1986) .

I

-J.A.K, 
Lane, Department of Conservatlon and Land Management
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reduced substantlally when the lake overfLows and the salt dlssolved

in the outflowlng lrater ls lost.

Surface run-off also contributes to sallnizatton of the lake. When

sol1 becones saturated after heavy rain there ls often 1ateral,

dowrrhill novement of rrater ln the upper so1l layers lnto creeks and

dralnage lines (Martin 1985). Because the upper sol1 layers in

low-lylng areas around Toolibln contaln salt (Froend et a.L. 1987) the

rlver and creek water whlch flows into the lake ls often sa1lne,

partlcularly durlng the flrst ralns of lrlnte! or vhen flow rates are

lorr.

Table 2: Total phosphorus content of !.ater collected from Lake

Toollbln tn 1984-85 (data provlded by J.A.K. Lane, analysis by

Government Chenlcal Laboratorles).

18 July 19 84

DATE

7 Novenber 1984 29 January 1985

Total- P

(ne/t') 0 . 0 6 0 . 2 2 0 . 0 4

VegetatLon

The vegetatlon of the lake has been described 1n detall by Mattlske

(f978, 1982). Over tlro-thlrds of lt contains woodlands or thickets

of C. obesa or Melaleuca spp. Eucalyptua rudis oceurs ln some of the

open woodlands ln lnundated areas. There 1s a large expanse of open

vater along the eastern slde of the lake (Fig. 2). The nost comon

tree specles ln lnundated parts of the lake 7s C. obesa. The naln

Melaleuea growlng there ls an undescrlbed specles although M.

T.ateri.foLia and, M. uiminay'i4 aLso occur. The sedge Chot'izandt:a

endodis 1a comon 1n some areas. Alloeaeuatina huegeliantz, M.

uncinata, E. tudie and. Acacia aewninata forn the frlnglng woodland

around the 1ake, with E. Locophleba growlng on sandy rldges farther

from water.
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WATERBIRDS

Sources  o f  da ta

Data on the rraterblrds of Lake Toollbin come from three sources I the

Royal Australaslan Ornithologist I s Unlon (R.A.O.U. ) Waterbird Survey,

Department of Conservatlon and Land Management flles, and publlshed

l l terature (e.9.  Garstone 1973) .  The R.A.0.U.  Waterb i rd Survey ran

frorn nid-1981 untLl nid-1985. Obgervers vislted varlous lakes ln the

South-nest and Eucla Land Dlvtslons, lncluding Lake Toollbln, at

irregular although often frequent intervals and recorded as many of

the lraterbird species present as posslble. In addition the number of

indlvlduals of each specles was counted and breedlng actlvlty l.ras

recorded.

Nunber of specles

The tern rwaterb l rdr  ls  used loosely  here to refer  to  those specles

that complete a substantlal part of thelr llfe cycle ln weLlands.
. Nlnety-nlne such'speeies occur Ln south-western Australla (Jaensch in

press) .  Between 1981-85 4 l  were seen ln  Lake Tool lb ln ,  o f  whlch

breedlng act lv i ty  was observed for  22 (Table 3) .  Dur lng the 1960s

the Darter Anhi.nga meLongastez. I,as seen occasionally ln the lake and

i t  bred there in  1965 (Garstone 1973) .  Hardheads,  vh ich were

regularly seen between 1981-85 but not recorded breedlng, dld so in

the 1960s (Garstone 1973) .  Thus,  over  the past  20 years 42 species

of rraterbird have been recorded ln Lake Toollbln arrd, 24 are known to

have bred there, Ilowever; for the renainder of the report only those

species recorded between 1981-85 wl l l  be consldered.

The R.A.O.U. surveys shorsed that ttre waterbirds of Lake Toolibln fa11

falrly clearly lnto trro categorles : resident specles and those that
occur only occaslonally or as vagrants (Table 3). There are 24

resldent species, of which 22 breed, at the lake : six bred each year

between 1981-85, six bred three years, slx bred two year6 and four

bred one year. The non-breedlng residents, accordlng to R.A.O.U.

surveys, are the ilardhead and Marsh Harrler although lt is posslble

that Itardheads breed at the lake. Three specles occur occasionally,
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The specles for vhich the largest counts Ltere nade at Lake Toolibln

bet l reen 1981-85 LTere the Grey Teal  (1 100 b l rds) ,  Freekled Duck (600)

and Eurasian Coot  (350)  (Tab1e 3) .

The total nunber of blrds using Lake ?oollbln remalns conparatively

constant through the year (provlded there 1s lrater ln the lake), but

there ls variation betlreen years that caniot be attrlbuted to water

depth or  sa l ln l ty  a1one.  More b i rds were recorded between I98I-83

than 1983-85.  In  th ls  context  l t  should be real lsed that  the term
rres ldent  speelesr  is  used here 1n reference to specles that  are

recorded ln most surveys; indlvldual blrds nay only spend short

per iods at  the lake.

Feeding

The waterblrds of Lake Toollbin occupy eight loosely-deflned feedlng

gui lds (Table 4) .  A lmost  50 per  cent  of  the specles and over  90 per

cent of the lndlvlduals are 'swlnnlng I blrds that obtain food

prlncipally by dabbllng or diving. The dabbllng species generalJ.y

have a nlxed dlet of plants and aninals although Black Swans are

alnost completely vegetarlan and Plnk-eared Ducks and Australasian

Shove],ers feed mostly on lnvertebrates (Frith 1977; Brlggs et aL.
1985). In shallow L,ater dabbllng blrds feed by subnerging thelr

b111, or head and neck, or by upend.lng. In deeper water they feed

only on the surface, eLther by filterlng or by pecking at floating
plant  nater ia l  and anlmals (Fr i th  1977) .

The divlng species probably prefer r,rater at least 1 m deep (see Frlth

1977 pp.  297,  371;  Blake"s et  a l ,  1984 p,  4 l )  a l rhough l i r tLe

lnformatlon ls avaiLable on thls aspect of thelr blology. The data
f ron Lake Tool lb in  shon that  water  depth has l i t t le  ef fect  on nunbers

of diving birds when the lake coatalns 1 n or more of trater but that
numbers decline rapidly, and most species are absent, when 1t

conta ins 1ess.  Thls  re lat lonship appl les for  a l l  d iv ing specles
irrespective of the type of food they eat. Cormorants and Australlan
Pellcaas feed exc.lusively on anlmals, grebes eat some vegetation

although they are predoulnantly carnj.vorous, and dlvlng ducks and
Euraslan Coots consune nostly vegetatlon, I{or{rever, Musk Ducks also
eat large animals, lncludlng Gllgles Chez,aa quinquecatinatus .

L 2
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A11 but trso of the non-di.vlng, non-dabbllng specles forage on

nudflats around the lake, at the waterts edge or in conparatlvely

shallow water along the shoreline. Although they feed nostly by

dlv ing,  Euras ian Coots occaslonal ly  graze on mudf la ts .

The renaining tl 'o specles, the Marsh Harrier and Whiskered Tern, are

aerial feeders. hhlskered Terns catch insects above the rrater and

occaslonally dlve for anlmal food, Marsh Harriers usually feed on

waterblrds but also take a varlety of other animals fron around the

lake .

In sumary, hraterblrds feed throughout the lake and around its

nargln, eatlng prlnclpally lnvertebrates, sma11 vertebrates (f1sh and

frogs) ,  a1gae,  aquat lc  nacrophytes,  and vegetat ion on the mudf la ts

surroundlng the lake. Individual species eat a comparatively narrolr

range of food ltens.

Breedlng

The 22 species recorded breedlng between 1981-85 can be d lv lded ln to

four nesting gullds based on the usual locatlon of thelr nests (Table

5)  even though most  species somet lmes choose other  s i tes.  Nlne

specles nest in trees over L'ater, several uslng only live trees. Two

specles bulLd nests of  s t icks under  the cover  of  t rees,  Two specles

nest  ln  dense rushes or  grass.  Four  specles nest  in  t ree hol lows,

often some distance from water (Paciflc Black Ducks often nest thls

way instead of on the ground) and flve species bu1ld open nests that

are either floatlng or nade of stlcks bullt up from the botton of the

lake. Llve vegetation in the lake ls of paranount lmport€nce ln

provlding suitable nestlng sltes for most of the species breedlng

there .

Most breedlng activlty at the lake occurs durlng spring although in

mauy species lt extends lnto sumer (Table 3). The Creat Cornorant

is a wlnter-breedlng species and Black Swans, Australlan Shelducks

and Paclfic Bl"ack Ducks have long breedlng seasons that begln in

early lrlnter and extend into suDmer. Grey Teal and Plnk-eared Ducks

have a variable season, breedlng at any tine of the year, although

1 4
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IMPORTANCE OF IAKE TOOLIBIN

More species were recorded breedlng in Lake Toolibin than in any
other  of  the 251 wet lands exauined ln  R.A.O.U.  surveys (Jaensch in
press) .  The lake a lso had the second h ighest  number of  specles of
any ln1and wetland. Thus Lake Toolibin is undoubtedly one of the
most lmportant wetlands in south-western Australla.

I t  is  a  par t icu lar ly  inpor tant  breeding s l te  for  Great  Egrets,
Ye11ow-bll1ed Spoonbl1ls, Freckled Ducks, Rufous Nlght Herons and
Great Cornorants (nestlng recorded ln flve or fewer surveyed wetlands
in the south-west) and a slgnLficant one for Little Black and Llttle
Pied Cormorants, Great Crested Grebes and Blue-bi1led Ducks (n1ne or
fewer surveyed wetlands). The lake 1s the stronghol-d of the Freckled.
Duck in south-western Australla, belng the wetl,and where thls specles
was seen Dost frequently and ln greatest numbers between lggl_19g5.
Freckled Ducks are gazexted. rare under the wirdlife conservatlon Act
and are genera l ly  consj .dered to be decl in lng ln  mubers (Fr l th  1977) .

An analysis of the characteristlcs of wetlands of south_western
Australla ln relation to the number of breedlng specles they support
shows that lretlands ldth {nundated tree or sedge-rype vegetation
support more breedlng species than lakes wlth completely open rrater.
Furthernore, fresh/bracklsh lakes tend to have the hlghest number of
breedlng species (Halse unpubJ-ished data). provlded water ls present
ln sprlng of mOst years, the d.egree of permanence of a wetland has
l l t t le  ef fect  on number of  breeding specles;  nel ther  does.depth nor
area. Therefore, there appear to be three reasons for the hieh
number of breeding specles at Lake Toollbln:

(1) tfre extenslve, dense thlckets of C. 9gss4 arLd. MeLaleuca spp.
through much of the inundated area

(2)  the f resh/brack ish water ,  whlch is  of  suf f lc lent ly  h igh qual i ty
for grorrth of emergent vegetation (Froend et aL. Lggl) "rrd ," 

'

potable for very young blrds (see Swanson et aL. L9g4).

1,6
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EFFECT OF INCREASED SALINW

If nothing 1s done to nodlfy the hydrology of the catchment of Lake

Toolibln lt ls 1tke1y that the rrater table w111 continue to rise

(Martin 1986), leading to more saline soil in the lake bed and more

sallne water flowlng lnto the lake fron the Arthur Rlver and creek

and drain on the western slde (Stokes and Sherldan 1986) " This w111

cause death of the emergent vegetatlon (Martin L986:' Ftoend et aL.

1987). That aLone wl11 render the lake an unsuitable nestLng habltat

for Freckled Ducks, most of the large tree-nestLng wadlng birds and

those species that  nest  1n dense rushes and reeds (Table 5) .  A

further, more direct effect of lncreaslng salinlty is that the water

1n the lake may no longer be potable for young blrds. For the flrst

week or so after hatchlng the aalt glands are undeveloped so that

young birds can only drlnk fresh water. In sallne wetlands they rely

on the exlstence of fresh-water seepages around the 1ake, lf these

are present ,  for  dr lnk lng water  (Rigger t  1969,  pp.  168-182;  swanson

et aL. 1984). The seasonal pattern of salinity and time of breedlng

are lmportant in thls context. The data in Table 3 show that young

of most specles hatch in sprlng, and provldlng water is potable at

this tlure, froE the vierrpolnt of having drlnking water it does not

matter 1f salinlty levels subsequently rlse substantLally (although

it n111 affect Ehe vegetatlon) because older birds can survlve on

qui te sa lLne water  (Rlgger t  1977;  Baudinet te et  aL.  19823 Mahoney and

J e h l  1 9 8 5 ) .

In general terms, moderate lncreases ln sallnity result in reduced

species diverslty but lncreased productlvi"ty ln wetlands (Wlllians

1969;  Bayly  and Wi lL iams 1973,  pp.  28,  2I I ) .  Hol rever ,  accurate

predlc t lons about  the ef fect  o f  lncreased sal in i ty  on food suppl les

of partlcular specles, and hence thej.r occurrence at the lake, cannot

be made wlthout better Lnfornatlon about the dlets of waterbirds and

the blology of algal, macrophyte and invertebrate specles 1lke1y to

lnhablt the lake lf 1t were nore saline.

Sallnity and number of breeding specles

Some ldea of the number of specles that w111 stop breedlng at Lake

Toolibin if it becomes more saline can be galned from Fi-gures 5 and
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Great Crested Grebe Hoary-headed Grebe

Austral ian Sh6lduck

Austlalasian Shoveler

5 r  t - 3  3 - 1 0  > l o s ' t  1-3 3-10 >10 =1 1_3 3-10 >10

Water sal in i ty  (ppt  TOS)

Ereedlng at tenpts ln  south- testern Austra l ia
(R.A,0.U.  data)  ln  re lat ion to sa l ln l ty  (data suppl ied by
J.A.K.  Lane)  fo t  waterb l rds that  breed at  Lake Tool lb ln  and
have precoclal young. w = number of wetlands where breedlng
Iraa recorded, b = nulber of breeding attenpts (le rretlands
and years, not indivldual palrs), s = naxlnun September
salinlty at rehlch the specles attempted to breed.

Australasian Grebe
w 1 0
o  1 1
s  1 l

Black Swan

Pacit ic Black Duck Grey Teal

Pink-ea.ed Duck Maned Duck

Blue-bi l led Duck Musk Duck Eurasian Coot
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Sallnlty and total nunber of specles

Very young duckllngs cannot drlnk salt-water because their salt

glands are not functional and they cangg!'excrete the salt load

lncurred (Rlggert 1969). nowever, thts tg riot a problen for adul-t

birds and nany areas that are unauitable habtlat. for breeding because

of the salt content of the rrater support large numbers of adults.

Lavety (1972) found adult Grey Tdal'ln Queensland fed in coastal,

salt-water habltats after the breedlng seeson although nost ionature

blrds remalned at fresh-water lakes.. "i.y tg 
-1.1. r,$o not appear ro have

as great an ability to excrete sal-t as eone oihe: Australlan

waterfowl. Lavety (1972) found the adult Gtey Teal drank sone

salt-water but aLso flew inland to fresh-$ater .lakes to drlnk.

Australian Shelducks behave sinilarty @ilgert Lg6g, lg77) bur adult

decline ln the total number of specles and.ad,ult l4divlduals

occaalonally uslng the lake but a dianatlc drop ia the ntrmber of

regldent species because blrds woul-d move eldewhere to breed. The

sltuatlon would be slmllar to that 1n the nearby, saline Lake

Taarblln, for whlch 3l specles were recorded between f98l-85 but only

e ight  were resLdent .

2 2
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to be used because there are substantial areas of fresh-water seepage

hrhere t rees and r rushes '  s t i l1  grow (R.p.  Jaensch personal
?

communication-). Kwobrup Swanp ls also becoming sallne. Crackers

Swamp is fresh but fi1ls only sporadically so that breedlng there is
erratic. Wlth appropriate management, holTever, Benger Swamp shouJ,d

remain suitable for Freckled Ducks.

Lake Toolibin is the only r,7et1and ln south-western Australia where
Great  Cornorants were recorded breedlng ln  R.A.O.U.  surveys between

1981-1985,  a l though they a lso bred in  Booragoon Swanp ln  per th.

Betrreen L97l-87 they were recorded breeding 1n at least three

wetlands (Blakers et aL. 1984) and they are not uncolmon in hTetlands

of the south-L7est. Nevertheless, the disappearance of the Lake

Toolibin breedlng colony would represent a signiflcant ornlthological

1 o s s .

The Great Egret breeds in only slx Lretlands ln south-western

Australla. It was recorded breedlng in Lake Toollbln, Lake Chandala

and Australind Egret Swarnp during R.A.O.U. surveys and also breeds at
Esperance, Ludlow and Wokalup. Only Lake Chandala and the Esperance

slte are 1ike1y to remaln ln their present conditlon; Australind

Egret Sr{ramp and the Wokalup slte are close to heavy industry and

thei r  fu tures as breedlng areas are uncer ta in (J .A,K.  Lane personal
L

conmunicat lon ) .  Seepage of  groundwater  f rom nearby min lng

opercations has caused the seasonal Ludlow wetland to become
pernanently flooded. The vegetatlon nay die because of
water-Iogglng, which will result in loss of the breedlng colony
there. Thus the disappearance of the Lake Toolibin colony rsould be a
s lgni f lcant  1oss.

Yell-ow-bll1ed Spoonbllls and Rufous Nlght Eerons are ln a similar
sltuatlon. The spoonbllls were recorded breeding regularly in Lakes
Toollbln and Chandalal ln addition breedlng attenpts were recorded at
Lake Eganu and Crackers Swanp. They also breed near Mandurah and at

3 R . P .  
J . . n " " h ,  R . A ,  o . U .

*J.A.K. 
T,ane, Department of Conservation and Land Management.
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described, have a marked effect on the population slzes of several
specles ln the south-vest. It would also have an effect on overall
number of  waterb l rds.  As Oarstone (1973)  and Goodsel l  e t  aL.  ( j ,97g)

have stressed, and Table 6 shows, Lake Toolibln ls a very lmportant
breedlng area. Large numbers of ducks breed there most years, whlch
contrlbutes to overall population sizes of these garne species.
Because none of the gaEe specles ls rare, there is frequently

lnsufficient attentlon paid to the preservatLon of sultable breedlne
habi tat  for  then.

There ls an aesthetlc appeal in the presence of large numbers of
waterblrds of all klnds ln the south-west whlch is belng lncreaslngly
recognlzed by the comunlty at large. Therefore, the breedlng

habltat of conmon, non-game species also should be protected to
ensure an abundance of birds in the reglon and to prevent currently

comon species becomlng rare. It ls much easler to conserve and
manage animals tr'hen they are abundant and population slzes are large
enough to accomodate natural fluctuations ln numbers than wheD they
are rare. Then a drop ln aumber that ls palt of a natural populatlon
cycle can Lead to ext lnct lon.

Hence, all that is posslble should be done to malntaln Lake Toolibln
as a densely vegetated fresh-water 1ake. This wltl ensure the
continued exlstence of a sizeable population of Freckled Ducks and
breedlng coloules of Great Cornorants and several specles of large
wadlng birds that breed r.n few wetlands rn south-western Australla.
It trril l also provide substantial recruitment to populatlons of nany
comon waterblrd species, includlng ducks. Only through the
exlstence of hlgh quallty breedi-ng grounds where large numbers of
birds nest, like Lake Toolibtn, ra,il l population slzes of lraterblrd
specles remaln at their present leve1 ln south-western Austratla.
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