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The Pink Lakes, also. known as Linga Lakes, i i k  in the Par ish of 
Mamengoroock, County of Weeah, i n  north-western Victorf a, about 10 
milea north-north-west of' the small t o m  of Underboo1 on the Ouyen t o  
PPhnaroo railway (see Pig. I ), Underbool is 31 9 milee by r a i l  north-west 
from Melbourne via Castlemine, Marybo~ough and Ouyen, and 322 miles by 
road ( the  Cslder EIfgbay) .through Bendigo C b r l t o n ,  Sea Lake and Ouyan, 

Linga railway s ta t ion,  7 miles west of Underbool, f e  wed as 
the  trucking point fo r  s a l t  from the lakes, a s  it is connected with the  
lakes by a b e t t e r  and more d i rec t  ~ o a d  than t h a t  t o  Underbool, The 
roaas t o  the  lakes are! very poor and carting is delayed by wet weather 
In  w i I l t 0 ~  a d  d r i f t 8  ID 6UlBller. 

The three lakee bosh  em the Pink L a b s  that am being worked 
for 8alt are Sai lor  Lake, Lake Crosbg nnd C~escenf o r  Horn Lake. 

The areas of t h e  salt leases are - 
Sai lor  Lake leases - 206 a c ~ s ,  
Lake Crosby " - 395 * 
Creecent Lake * - 311 a 

~ o r t f o n s  of t h e  above areas are occupied by the beaches and 
fore-shores of the lakes, and the t o t a l  potential ealt-bearin8 surface 
of the three lakes is actual ly  about 700 ecpes. 

. In addition to  the Pink Lakes above-mentione8 them are in 
the vic in i ty  two other s a l t  lakes. vizr 

(a) Lake Poulton, about 70 a&@ i n  ems, and 'two miles west of 
Lake Croaby, and , 

(b) an -named lake, here refermd to as 'School' Lake,  probably 
rather less than 50 acme in area m a  s i tua ted  one m i l e  
eouth of  t h e  met en& of Crescent Lake. 

Sal t  is  formed on both these ' U e s ,  b a t  Lake Poulton is 
somewhat d i f f i c n l t  of accesB on the north-east and north, and School 
Lake is in a Govement Reserve and far not avaf lable for Xeasing, 

The country i n - t h e  v ic in i ty  of the lakes i e  h i l ly ,  The 
elevations consis t  of  c and hills mom o r  less anchored b$ vegetation 
although gatchee of loose d r f f t  sand a r e  a conspfcuous featurs', It. 
Gnars, a sandhil l  ~ i b o n t . 9 ~  feet high, ia gradually advancing saetwaP8 
under the  influence of pmvailing westerly winds and is about t o  
encroach on a farmyard under its .lee. 

Although the Mt, Gnarr sandhill lfes north and aouth.$he 
leas pmminsnt ridges strike east and west, parallel t o  thts.preveilfng 
winds, These pa7paLlel ridges ere I rmgdlar ly  spaced but  i n  some areas 
are separated by strips of f l a t  ground about half a mile w%de, Most of 
the flats,  and many of the ridgea are cultivated and at  present are 
under crop, The cul t ivat ion of the higher g~omt3 b e  l ed  t o  the d r i f t  
eanti getting out of hand -and drifts have transgressed roads and 
engulfed emall areas of PamlanU, 

In the immediate vic in i ty  ~f the salt lakes,  and partfeulaply 
on the western side, the lend has not been cultivated and I s  used f o r  
&grazing sheep and cattlle. H e r e  the sandhi218 are oriented in dlffexwnt 
direct ions  and are fixed by a cover of scrub am3 pine, In general the 



- higher ridges carry good stends of ?dumay pine whtle the lower ground 
is principall~p occtlpf ed by malles, cosuarfnaa and ti-tree. The= a m  
patches of low scrub and spinifex. 

The general surface of the region falls gently t o  the north 
but there me no etream channels. Baten, whfeb. collects  in the low lying 
areas is rapidly absorbed i n  the sandy s o i l  and sinks into the ground 

- water. 

The lakes ham neither in le t 'nor  outlet. ~ a c h  .lake fa 
surrounded .by ,low h i l l s ,  A comparatfvely high zlidge, tattout 70 feet above 
the lake level, separates Crescent Lake f r o m  Lake Cm~bg. Elsewhere 
the hills enclosing the lakes probably do not exceeB a height of 50 feet. 

The aouth-western t o  no~th-western margins of the lakes have 
steep slopes rising nather abruptly from the shore-lines, but the ogosite 
shores are gentle slopes with marginal areas of nearly level ground 
suitable f o r  s taekbg the s a l t  won during brqeeting. 

This asymmetry is due to  the gr&?ual, advance of t h e  a& 
dunes from the west and suggeste Chat sme s a l t  may be burfed beneath 

- the western banks of the lakes (see Fig, 2). 

.The area is occupf ea by Recent sEurds. Borne i n  the vicini ty 
have penetrated unconsolidated sand to  an average depth of a l i t t l e  wer . 
200 feet, This  sand is mde~l-csfn By 200 to.250 feet of Wimnan sediments 
mainly composed of p e p  claye containing sheMa and .resting upon 

polyzoal limestone of' JanjuBian age. The Kaliman beds form a fafrlg 
impervious barrier betwe,en the l e w e ~  fresh t o  braokish water and the 
very saline grqund water held in the Recent sands. 

The ground water %able l i e e  a few feet below the surface. 
The gradient is low, less than one foot per mine, the fax1 being to  the 
northwest (see P i g s .  t and 2). 

DESCRIPTION OP !i?EE IAKBS, 

Saflor Lake: T h f s  l a b  which hae EUA area of about 180 acres, was the 
obgect of elaborate operations about twenty years ago when a company . 
was forseed t o  produce a a l t  f r o m  i f .  A tramslay was constructed from 
the lake t o  Linga railway station and electr ic  lfght w a s  installed on 
the lake f o r  night operations, The company inourped very heavy losses 

. . and went insolvent, . 
' . 

The lake is roughly pesp-shaped i n  plan tapering to the north, 
The eastern shore is gently 81opfn.g and carries malles and casuspinas. 
The western shore is flanked by s m d h i l l s  and steep banks thfekly 
.vegetated with merlles and spinifex. - . . 

There are narrow sandy beaches around most of the perimeter 
of $he lake, but on part of the western and aouthern margins the  beach 
is  f o m d  of ropy masses md.nodules of granular gypsum. The mseee* 
are soft and spongy t o  the. touch and appamntly have been fomed by 
the crgetallisation of gypsum on s t r ips  of bark o r  other orgmie matter, 

A t  the t b e  this inepection was made Salllor Lake csontained 
, about two inches of bPine a t  a point 200 yards from the shorn and- i t  i a  
dotibtful whether the water was appreciably deeper a t  the centre of the 
lake, 

It was not possible t o  examine the whole of the lake bed but 
an area of' approximately 50 acres was exmined In some detai l ,  Advantage 
wae taken of a strong; northerly winti  which hat3 driven the brine about 
50 yards Born the normal max-gi~, and a hole was dug in  t h e  lake Bed, . 
which showed the f ollowltng sectf an: 

about 1 inch, 
gelatinous mud 
ma containing hydrogen stalphi de. 



Coarsely c ~ s t a l l f n s  sal* with some free space 3 inches 
Hard oobiorsnt mass, Strat i f i ed .  

Very'  coarsely crystalline salt (up to  $w cubes) I 3. inchera 
with rnuch free space filled wfth *ely aireubt-  t o  
fng brine, Mass not coherent, not stratified,  4 fnehes 

D, Coapsely crystalzine eompact salt s f m f l ~ l r  t o  B* - ' 4 Inches, 

E, Coamely crptalline loose e a t  similar t o  C.. - 
(more than g in. 

The Bard coarsePy crystalline sat lging Beneath a film of lnud 
is r e f e m d  to in this report as the 'perwanent' salt t o  dlstingufsh it 
frons the 'annual* salt formed ale a loose cmat every year. 

The brine f r e e l y  circulating insthe co&aratlvely icose salt . 
beneath the hard crust prevented further dfgghg in this hole, 

8mall slrcavatfonts made at verfous points withfn the lake area 
beneath the  brine tend t o  conpfm the section gfsien above*. but maB 
s t i r r e d  ag by digging remained suspended in  the Brtne and prevented 
oieml observation of the underlying edt*' Ppagments brought to the 
surface revealed the presence of coarsely cryetslllne salt to a depth 
o f  . lo to 42 inebes a t  leaat, 

Ewd ealt was also found under the beach . s d  on the north- 
weatern side of this 

It was 8tated that dnrfng a pmvious summer the lessees. had 
aunk a hole thPee feet deep which passed through s a l t  simflar t o  that 
described above anti was still fia sa l t  when slbmdoned. Them seem no 
mason t o  doubt this statement, 

On th8 wesfern bank ,of the Sake a hole about one f o e t  deep 
revealed clear gypsum (selenite) crystals embedded in the mud and no 
s a l t  was encountered. . . . 

Under tbe fnflncnde of prev'ailing a&th and wosterl$ winde 
the brine the lake is driven f~wafis the no~them en8 and aoneequently 
a thicker, crust of annual salt results near the north md ,noPth-east 
b&&s 

Lake Crosb : Thfa lake is mther simflar ahape. t o  Sailor Lake and 1Oes 
about ha l%a mile eoubh-east f ~ c m  it. Its aped i s  abou* '280 acres, Lake 
Crosby . i s  stated to  have been the best ppoducer 'of annual sa l t  in %he 
past bat this aGpeaPs t o  be dfpectly related t o  fts size and t o  no other 

I 
I factor. 

. *  
It has gently slop2ng brinks on the northern and eastern sides, 

and steep banks and small'cliffs an the other $ides.  The western banks 
oonsist of sandhlUs with a band of tnvsrtfne which outcrops aboat eight 
or ten feet above the lake level .  

l~n other mlgpects ~891~0 Cmaby appears t o  be 'verg simih~ to" . 
Sailor Lake. No s a a ~ c h  for barfed eaPt in the  bank^^ :or beneath the b a n e  
was camled oat. . . 

I 

The southern portion of t h i a  lake, about one-third its tetal 
me&, is a vrrrf~l poor producer of annual salt, The C P U S ~  formed is state& 
t o  be thin an8 d i ~ t y .  

. Creecent or Bums Lake: This lake has a total  area of abotze 2&0 acres. 
It consists of two limbs a.mfle sgad and connected at t h e i ~  southern 

, extremfties by a .relatively narrow nectk, Each If& hars an aPea of . 
about "10 acres and the whole 1-43 preeents fn plan the form of a wide 
l e t t e ~  U open to the  north. 

Xn the past,. bar.&& have been built  acrosa the neck a t  t w o  
po&ts t o  e m c t  some control of' the brine but these banks m e  now 
breached and have no effect3 for masone @ven later it ie unlikely 
that  banks b u i l t  the leks beds were of uee af any %%me. 



The western portion of the lake is rather  inaccessible an the 
northern, eastern and sout'hern sides. Yhe western banks hate been 
used f o r  stacking salt but there is very l i t t l e  level ground available 
and 'salt stack8 a m  l iable  t o  inundatf on with  a change of wad. 

~ h s  'etiatern lobe of the lake has been an ihrpo~tant producer of 
annual s a l t  for many years, , 

Seleni te  c rys ta l s  wkre found i n  the mud a t  the., northern and 
western edges of t h i s  part of the lake and it is not known whebher any 
e a l t  underlies %he sand and- mud, but it eeems probable tha t  cunditiona 
here are essent ia l ly  the same as at  S a i l o r  Lake but with a thicker  
layep of mud covering the  sa l t .  

Lake ~ o u l t o n :  'PUS small l d w i t h  an area of a p p r o ~ i m t i x ~  70 acres, 
l i e s  3.i- t o  2 miles west of'the Pfnk Lakes an8 has not been worked for 
saltr It was s ta ted tha t  salt fonns on it Ln the sumer  but that owing- 
t o  the smallness of the lake and t o  the swampy ground an the horth-eae4;""- 
shores, which mkes app~oach ,a L i t t l e  dff'ffcult, It was n o t  oonsidered 

' wo~thhamest tng .  

Its possible yie ld  by' ordinary, hamesting methods would pmbabl 
lie between 1500 and 2000 tons of recove~able  sa l t .  

The df  f f i cu l t i e s '  of aCoe88 could be Overcome compa~atively 
easily, 

'3choal' Lake: T Ms lake is ,approximatelg 50 acres in area and ie 
s i tuated about one m i l e  south o f -  the Pink Lakes and . in a Q o v e m ~ e n t  
Reserve. It is aPso s ta ted  t h a t  a s a l t  orust fomne on t h i s  lake i n  the 
dm seaeon. The banks are rather  steep but there are places wheb  salt 
could be  stacked on the banks for trucking. The possible yield by 
hamea3ting would be about, 5000' tons, assuning t h a t  conditions am 
sfmilap t o  those in the Pink Lakes, 

U N D E R O B O ~ D  S?AT~R,  

Very  aaltne water oocurs i n  the -Recent sand, and,bores for 
.etock purjjosee are d p i l l e d  t o  a depth of about 450 feet t o  tap the . 
brackish, but uaeable, w s t e ~  benitath the  Kalimnm she l ly  clags. 

~ e ~ k d  gene- statements that shallow water has been struck 
in each bore put down 1n the locality and that it has been oased off on . 
aecount of Its high sa l in i ty ,  there is no information regarbing the 
q u ~ l i t y  o r  composition of t h i s  water, 

TWO 8airiple8 w e ~ e  collected in order t b  obtain an idea of the 
composition of the shallow water, but  thay cannot be regarded as verg 
sa t i s fac tory  f o r  t h i s  puk~po&. Sample w a s  taken f r o m  a small a p r h g  * 

which emerges about 8 feet about the l e v e l  of Sailor Lake an the  
north-east bank; and 86 WRS derived from a well sunk near a salt stack 
on the  benk'of Crescent Lake and a t  me time used to '  supply water for 
washing eaZt. The w e l l  i s  a few' yards .fsom the .margin of the lake, and 
the * w a t e ~  in it lstands at the same level aer the lake, 

At?ALYSES IN PAEtTS PER 100,000 jb 

. .. 
chlorine 87 * -  ' 6,920 ' 

equivalent t o  . 
Sodim chloride , 144 . 21,418 .>, 

2 .  . .. 

963 f 'X Total  sdta 104,030 
f Contains organic mattor, - 
9 W.R. Jewell, Melbourne, etnalyst. 

Prolonged rain durtng the past 'winter .WEB responsible for 
numerous seepages in to '  the  lake8 a t  various point a about. t h e k ~  . 
q i r c ~ e ~ n e e s ,  Sruqples of these seepages could not be collected 
ow- t o  the vePy small qnantlt y 0% water avaf lable but the sallnfty of 

. I 
all of t@mi, as fndltcafed By the taste was wem m u ~ h  h.taher t h  t h m t  

. . 



It is probable that the water r0presented by this sempie i a  
derfsted f r o m  a emall pemhed aquifer in the sandhills whfch ha8 been 
replentshed by the ~ecene high rainfall,  

I 

Sample 86 is certain t o  be contaminated with cancentrate& 
Brine from the nearby lake, It is approximately times ae saline as 
normal saa-aater.' 

A l l  the bore* seen were cased. w l t h  4m caaing emti equipped 
with wfndmflls, The demmd czn these bores ia  hnnall  and there ie ,  no . 
record of any of t h e m  having been p-ad t o  their maximum capacity, 

$antplea  om t-e boree shown an the a o h o m ~ a n y ~  section 
. were analysed Kith the follorring msults - 

~ A L P ~ S E B  I!? PARTS PER 900.000 6 

UntierBoolBore. %?.-P~P. - lo, 3. Bore, 
Ylamengofi . Mm~oroock* 

0Q~kr 

50 Milee S,S,.L.. 5 Miles S,E. 2* milee 8.B. 
of of of' 

Cmscent LEthe, Crescent, Leks  Creseegf Lake. 

Chlorine 398 4516 - 490 

i Calculated t o  Sodium 
chlorf8e after satfls- 
fsing magneafum -and 6 9  684 
csle1ta.n in samples 

750 - . . 

(2) anfa (3) ; !l 
ldagnesirim not det. 16 . .  48 

Calcium . not det. a 9 9 

Total sa l t s  755 82b + 948 

.$ W,R, Jewelb, U e l b ~ u r n ~ ~  Analyst. 

The time of %he vSslt t o  the lakes cofnc%Ued with the en8 of 
an exceptimally wet winter, It was generally agreed among maldents-of 
the dilstrict that  the j942 wPnter had been wetter than formsuag years. - 

Men who .Red Bad experience o f  the seslt lakes we= of the 
opinion that the depth of water at the of thie visit was between 4 
and 9 inahss but Sailor Lake contained anly about 9$ t o  2 fnchee of water 
at a point 200 yalds distant fx?om the shorn* Mt?, A. Hall,- who b s  been 
associated with s a l t  prodaction P r o m  the lakes for several years was 
inclined to think that the level of the lake bed Bas pisen noticeably 
dw%ng t ha past two ox? three yearn, He based "Us suggestion on 
obeeroation of an inn spike dfiven into the Xake bed, Four years ago 
the head of thfs spike was protruding jurst above the eolfd lake bed, 
l a h r  it waa noticed to be flush with %he bed, and has now dfrsapgearsd. 

The evidmtial value of these obeematione may not be m a t ,  
buf them l e  a stmng s ~ e s t f o n  that the 1- bed level is rising, If 
this is sos the principal caues must be a86titlons to-  the permanent 
 elf bed, The eunounf of salt, carried into the labs in a normal year ' 

f e negligible since there a m  no open channels feeding the lakes, and 
the wind-borne dust is merely sufficient to  df scolonr the salt sl ightly,  

~he'levele of the lake beds approximate closely t o  the  wet 
season gmund ,water table, with the rosult  that the rain. of rm exception- 
ally wet .sfntep, such as t h t  juat experi-eneed, do not caase any 

appreciable rise of' the water level in the lakes above that of nomnerl 
seasons, as It would .do if they had impemlous bott;oms, 



O~onnd aeteC movement is suff icientlg' sluggish t o  p e a t  
concentratism of the brine fa the lakes to pass beyond saturation with 

. rpsulting precipitation of ealt. Apparently cronditlons are so  nleely 
balanced at  the Piak Lakes that the fall of %he water table Pn early 

. . ,sMnnsr occurs before magnesium e a t s  are plrocipitated 'and the magnesia- 
< pick bittern Brains away leaving a emet of very pure aalt to be hamrest- 
ed. The presence of- sufffcfent magnesium to se~iottsly contaminate the  
aa l t  if precipitated fs shown In the analysis of lake brfne quoted b e l ~ .  

- THE m u &  SALT. 

I& fe etatea that the layer of sal t  f o m d  at  the P U  Lakes 
is gene~elly 'less t b  half an Inch thick .an average, and increasere in 
thickness and qaality towards the northern enas of the lakes. 

The annual salt ia harvested by scrapfng it into heaps with 
horsedrawn scoops. It I s  then ahwel led  amually fProm the heaps into a 

, mator truck which is driven up a l o w  ramp of timber t o  the shore, Hem 
the salt f a  shovelled into a stack which m y  be built  up unti l  it'ooa- 
taim several hundred tone. It is worthnoting thae w R e l s t  the lake 
earface can support horses and motor-trycks Itt is found necessary t o  
provide a timber ,mat in the form of a l o w  ramp to  b ~ f d g e  the sand and 
mud around the edges of the lakes, 

The use of horses sod trucks on the lake. aoFPeces throws some 
l i g h t  on the strengtli of the upper cmsf of permanent ealt. A light 
draught ho-rse wei- about 2,300-lb. and, walking, distributes thde weigh1 
over three points of  small area. From thfe, it would appeal. that mbber 

' 

tjrPed tracttors o o d d  be eupported on+ the h k e  with a margin of safety. 

Of .the tot& a m a  of tha lakes (700 aorsrs) probably only 4i30 
acres c a r v  sufPicfent apnual salt t o  make hamesting prof f table. 

In cabdlatfng the available quantity of annual s a l t  the 
factor used by Or4 ReLo Jack In Bulletid @s,8 of the Geological Survey 
of S o ~ t h  Australia has been used. Dr. Jack fount2 that the average 
quantity of ealt recovered per inch of crust amomtea to 100 tons per acri A 

With an average thickness of ons-third of an fnch'of - harvest- 
. able salt 'the yield would be about JT, ton. per acre; or a total of 14i000 

tona. It' was ~laimed by the lessee that the greatest recovery o f .  salt 
in one season was d 5,000 tons and that f t would be possible to harvest 
t n ~ m a a m  of 20,000 tans. So fa~.observations tent3 t o  confirm these 
figures but an examfnation of the lake fn the dry seaeon w i l l  be necess- 
ary t o  permit a deffnite opbion t o  be formed. 

'PEE PBRMAIYEET SALT. 

~ineralogirrallp the pe~nnneni s a l t  consi'ets of 'aa agglcmiretio~ 
of'halite cryetaZe, ,These cryetala are ne(ilrly all ctibes but, ,a few - 
impe~f'eot aetahedris we~e.notiaed. The characte~ltstfc *hopperq atmacture 
W ~ S  O ~ S ~ F P B ~  ~ a ~ ~ l g e  . 

The cubes ere highly perfect But are nea~ly always somewhat 
intergrown. In the specimens aeen the cryst'kls varied fn siee f 2 o m  near11 
microscopic to  cubes with edges exceeding hn in .le~gth, 

The crystal8 emsfst of a series of corkenfric shells mpres- 
entlng different perio8s of growth, and many contain within them one or 
more films of black mud, These films have fomea as th in  coatings an 
partly grown c ~ y s f 8 l s  whfch, again becomfng fnnnersed fa brine, have A 

con%hued their growth en%rabfng the f i lm of xmd. withfn the enlargedl - 

c~ystal. S ~ n e  of t h i s  mud f i l l 6  minute vughs, in the .mgles between 
lntesg~own crgstals and in  the interfacial so l id  angles. 

The sa l t  I s  not .hygroscopic, but on.bre&Ing oaen the ergrstals 
containing mud f t is found that the mud i s  wet. 

The c ~ y e t a l s  tend to cleave fairly re'edily elong the mitddy 4 

partings* 

In the mahjs the aalt is grey In colour and banded. Lighter bands 
altermate wf th  dark bands ma psob&ly repmeeat seasonal changes. 



Slightly bmvnfsh bands may be due t o  wind-borne dust during the summer, 
gmy hanas t o  inchded Blerck mud a d  If  ght banda periods of rapid 
crystal growth in easy s m e r .  

In the epeotrnens recovered these alternating bands are about 
3'' thick. 

Thebed of salt Sn oitn p~esentrn a s o l i d  face of cubic cws ta l s  
but there is much SFee spatc-ably amomt ing to  about 25% of the 
t o t a l  volume oceupied Lp the thickness of ~ a l t  bed examfned, These 
free agacea form canngcted channels for  the free passage of brine Prom 
place t o  place withia t h e  salt beneath the lake bed, 

The permanent s a l t  w h e n  armshad presents a d i f i y  greyieh 
appearanae but simple expe~imental washing w i t h  warm saturated s a l t  
solution effected a great fmppomment. It was d'emnnstrated that crushing 
t o  about minue 20 mesh w i l l  be neoessao$ to free include4 mu4 and permit 
effective washing. 

It is knom that a sheet of salt over me foot thick exis ts  
over an area of 50 acres in one lake alone, A l l o w i n g  2% of Ppee space 
in  %Ma aalt the tonnage amounts t o  90,000 long tom. 

Thfs figure is derived by direct calculation from the specific 
gravity of e a l t  which gives the weight of one CUBIC foot as 123 lb, 
or 1.1 cwt, and has been experimentally canffmmd with ~lgecimegca of 
the. permanent sa t  fF0m the Pink Lakes 

f t ie probable that the whole ama of the  lake beds, excluding 
some small patches of soft mud h o r n  t o  the ha~vesters, is ttnde~lain 
by s d t  t o  a greater OF lesser depth, 

 here is l i t t x e  local  knowledge mlating to  the thickness of 
the eal t  bed, but the evidence of the lessee and contractor indicate8 a 
depth i n  exceea of 3 feet, and it is aeserted that  p~evious operator8 
have sunk through 27 fee t  of salt on the aorth-eaet edge of Crescent 
Lake .. ... 

Discounting thls latter,  figure and tentatively accepting tM 
f igwe of three feet it will be aeea that within the 700 &ere6 of lake 
surface there may be over 3,000,000 tons of aalt ,  

Poesfblp Lake Poulton and School Lake c&ld also contribute 
t o  the quantities of sa l t  if needed, 

,mE MUD OmRLYING TEE SALT BED. 

The mud o v e r l m g  the sat bed ids dn two layers, an upper me 
about one-quarter of an inch thick w h e n  wet, and a lower and thfeker one 
of black mud saturated with hydc0ge.n ratalphide. Both layera thin out Itowarde 
the centre of Sarlop Lake3 the conibfned thfcgBeas .of both layers' was 
found to  be about me-quarter t o  half an fmh at a point 200 yards fJrom 
the s-hope cmpa~ed wi th  4 -inch t o  14 inches at the water's edge. 

The upper brown leyer is slfmy and gelatinous in oonsistency 
an8 hangs together i n  sheets and e t ~ i p a  when dfstwbed, ' It appeare t o  
conelat almoet wholly of organ10 matter and is much ewollen wi th  containea 
water, It would probably dry to  a film of l i t t l e  more than pate~th ickness  

The black mud U e r  the lake euxtface has %he consietenoy of a 
thin gruel, It appears t o  be composed of minute psrticlee of black o~ganfc 
matter. When disturbed it remains suspended in the  water tarn- it black. 

In some plecee thl8 black mud underlies the beach sand t o  a 
known depth sf a foot o r  more, Is glome placee f t has the consist;enoy of 
tar, has loat fts hga~ogen srulphide, and I s  very difficult t o  wash of'f' the 
skin, Theae deepei patches of mud are comparatively ram end have their 
countarpwt i n  the lakes w h e r e  they are known as 'blowholes*. Thrsee 
blowholes, about a dozen a l l  told, am marked wi th  stakes so that the 
harvesters w i l l  avoid thorn during the hap8tesfhg season, 



YBhen the leesee was questioned a s  t o  the effect of the mud. 
when harvesting the loofse sa l t ,  he stated that the mud caused no trouble 
s i ~ l g b e c a u s e  &it had diaappeai?sd, He  expreseed the oplnfon that It 
floated to  the surface an8 was biown ashore before the annual aa l t  
crystallfzed, but  f t  is not thought that th is  explanation is correcti 
f f  seems more probable that the mud dries t o  a thin f i lm adhering t o  
the rsurf'ace .of .the permanent sa l t  and would not be apparent to  casual 
observation. Wha the lakes are flooded i n  the ensuing wef aeasan thnr 
f i b  of' mud takes up water and again expands t o  its for me^ volumet. 

It f s believed the hydrogen eulphfda f s generate8 by 
b a e t e ~ i a l  action an.s$psum,, bat 1s may be due t o  the decomposition of 
organfc matter, , 

8 c 

D~SCUSS~ON OF THE PROPOSALS PUT FORWARD WITH A V I ~ W  'PO 
IZ?CREAS1[ISG THE YIELD OF SALT' FROM PIBK LAKES. 

1 $looding the lake8 w i t h  water from under@ouo8 aoumes t o  prodwe 
additional crcrats of salt b y  natupal evapo~atlon. 

This  propoeal aesamee that the lakes posaesa ad Impermeable floor 
of clay beneath a laver of salt ernd that they eonld be wed t o  bola 
water duping the dry season, ' Observations indicate that th l e  fa  not so. 
The lake beds eonslisrt over a consiUereble area, if  ;not wholly, of 
layers of" cos~sely crys%allirre s a l t  to a depth of a t  least  c#re foof, 
and probably several feet. T h i s  salt contains srrfficient free sgaee t o  
pemf t almost unimpeded circulation of flnidla ant¶ ang water QP brSne 

' gumpea on t o  the dpar lake @&ace woulU imme38iettely Bescent thoagh the 
sa l t  to  the wate~ 'table, carrying df ssolved salt with  it. 

The depth t o  whicrh the water l'evel sinks below the lake bed8 in 
s m e r  is not born,  

It is goaslble tha t  specially favourable areas of the l&ee might. 
be used as natural evapo~at ing pans if enclosed with low alay b-, 
but thla i s  dodbtful ow- t o  the porosity of the EmderXgfng salt. The 
sueceeafbl ntiligation of the lake beds f o r  t h i s  purporjre wo\lld depend 
upan lntercallated seam of clay yet t o  be discovered, 

2, Be-1 of. the pe&ent sa l t ,  U n t f  1 the lakes can be examined in 
. the summer there ' f s no Infopatation available t o  'lfndf cate the dry season 

Level of the water table, It seems however that If the permanent a a l t  
. f s t o  be removed some of f t,, at  l e d s t ,  m y ,  b v e  t o  be mcWered f r o m  be- 

low the b~fne .  

. The msmlting exposure of fresh surfacos of b ~ i n e  to the atmosphexk 
suggests that addf t ianal  salt will be fomed by preoigltaf ton. 

~he'pemwnent ealt lylng below a thixi layer of d, presents a 
kough f a i r l y  smooth' surface, -but once this' ,surface is broken t o  form 
a working face the salt could be easily w o n  by manual labour or some. 
f o m  of plough, 

Zn the description of heryesting methods it ha8 been stzggested 
that the lake swfkce would bear t he  wefgb-t; of tractom but breaking 
the suPface of the pemnanent salt nag so weaken the l e e  be& as t o  
renaer the use of heavy machinem ilqposreibfe, Owing t o  the snccesaive 
layers of salt beneath the hard surface crust it is not gossibl'e to 
liken the surface t o  that of' a frozen lake however, The effect of 
breaking tb@ sopface can-be detemined only by opening a small area 
and tasfhig It.. ' , 

The quality of the aa l t  to be won has been discussed end it 18, 
appa~ent that cpushinlg and' warshfng w I Z 1  be necessaPg t o  prodwe a 
marketable product other fharr; agrleultural ~ a l t  for killf ng wee8s.- 

If brine from beneath the a a l t  crust ie w e d  for vash%ng it may 
- 

be necessary t o  ala~ify E% either  by aettlfag or filterfag to free it 
*om any objectionable black mW.suspendea in  it'. 

It is p~oballle, how eve^, th i t  brine removed from beneath the s a l t  
y ~ t  w&31 nof be un8uly aontamfnated wfth the mud which apgeaFs $0 be 



confined t o  thin layer above the dry sa l t ,  HOW much m d  is f i l t e r e d  , 

out by the s a l t  crust when the brim sin&3 below the lake bed, an8 how 
much mmafns suspendedi is no% known. 

3. Use af arYtfficla1 eva~ora tors  and driers. There a m  several methods 
of evaporating l iquids use& ia t he  cWmieal  fndustrr ant3 those commonlg 
applied t o  the produotion of salt in countries where natural  ellmatie 
condi ti one are not f avonrable a t i l i z s  vacuum pane,, e i t h e ~  isingle or 
multiple, o r  open grafners. 

The former type of plant is elaborate and costly, requims' much 
auxiliary equipment, propep housing, and aU11ed sapemision. Brleflg 
the essentf al apparatus consists of one or  more stem-Jacketed pans 
which operate under reduced presswet. ydhere more than me pan ie med 
the mite are emnecked in series. The first psn in a ser ies  is heated 
by l i v e  steam, the jacbts of the second pan receive the vagour fi.orn the 
first and so on. The 'PapouP finally passee $0 the condemer an8 a high 
Begree of vacrllum,.with comespondPng low tempemture, my'be mintshed 
In the last  pan oP the serfes, Such evaporators are comionly used in 
augax' refineries where high tempe~atwea are deZeterious t o  .concentrated 
sugar solutions, The chief advan%age of the systexh as applie8 t o  . 

evaporation of s a l t  soZntions, where the f %rial product is not affected 
by temperatures a l i t t l e  abeve 100W, f ls the ragid ev~poration (and 
emsequent. prectipitatian of vezy fine salt) under low preeeara. EX&- 
orate plant of this nature would not be just i f ied a t  &he Pink Lakss.  

Open grainera are shallow pans of masanry, brick or concrete, two 
dp three feat deep and pay be of the order o f  4 0  feet wide by 300 feet 
long. They are f$ t te& with steam pipes a Sew Inches f r o m  the bottom 
and a mechanical device, preferably a type of pusher conveyor t o  remove 
loose solids from the bottom, The pane are f i l l e d  wfth brine, an8 st8aI?l 
a t  about 20 Ib, pea square inch is parused through the pipes to heat the  
brine and hasten evapomtion. Pz?ecfgftatf~¶ s a l t  is scraped oin t o  a 
sloping apron a t  the ex&d of the grainer an8 drained t o  a moisfrvl~e amten t  
of about 396, 

Either of the above methods would permit of dmining the mother 
l i q u o ~  t o  waste before magnesium salts sf&%d t o  sreparate. 

. As far as can be abcerbalned spray awing has no% been use4 in the 
sa l t  industry. This me&had ~ o n s i a t s  of aprayfng the l iquid &o be evap- 
orated into a current  of w a r n  or  hot alr e i t h e r  a t  naPmal o r  reduced 
pressures, Spray dr ie r s  a m  cornonly used f o r  the preparation of powdsmd 
m i l k ,  There seem t o  be no reason why apPay drying ahotald not  be applied 
t o  evaporating blrine unless the brine contained- a h l  gh proportion of aa l ts  
other than sodium ohloride, as a l l  lsolid matter will be throarn down, 

The analysis of brine from Sailor Lake (8.R. Jewell, Melbourne, 
analyst) Indicates that the ra f io  of uza&neaSum and caloiam t o  siodiuin is 
very low. The analysis fn parts, per 100,000 is given:- 

Chlorine . . 44,940 
Sodium chloride ealuulated * a f t e r  
satisfying magnesium and calcium 24,020 

Magnesium , 50 =3 192 Magneeium Chloflde 
85 = 336 calcium Chloride, *. I 

Calclam 

In the absence of a f i gwe  f o r  the siilphuric acid padlicle, whlch I8 
known t o  be present, it f s not pos~fble  to calculate the corn~oslt;Ion of 
the residue which mul8 be bit by the t o t a l  eivaporation of brine of th i s  
composition But it appears that the  dry s a l t  would dontain betseen 97 and 

.98  per cent. Sac4 the  remainder being chloriaes and eulphates of' calufum 
and magnesium. Both cklorfdes ape objectionable as they are detl%quenscent 
eubstances an8 would mnCter the salt markedl$ hygroscopic, Their removal 
would be necessary an8 could be effeeted by washing the s a t  in brine OF 
by addfng soda ash t o  the solntim Before evagaratlng, Addition of soda 
aeh would convert t he  calcfum and magnesium salte  fo  carbonatena which, 
in  amall mounts are not objectionable in salt, and the sodium ion fmm 
the soda ash would, united with both acid radlclesj fom sodium chloride 
and sodium aulphate. 

1 



In thie section the question of natural evapo~ation of lake bpine 
. I s  shallow artf f i a ia l  pans can be dllscussed. 

Cltmatological conditlone in the locality a m  Pamumble, Rain- 
fall mounts to 12 inches per annpm and net t  evaporation is about 40 

, &nebs. The ra1~a l . l  f s nomally comfinmo the wl~ter months and the 
sume~ 1s hot and d r y  with st~ong wfnde. 

One cu32io foot a? satnrated b ~ b e  conlains '19 lb, of salt .  
a 

~~ystaZflzing paas m e  foot in depth would require '120. $0. feet- of area 
for each don of stilt t o  be produced. . . 

*A l low$x~g fop evaporation 0% two Peet of brine per annmn tbe annual 
$reduction of 100tOOO tons would require the provision of evaporating 

,a % .  with a total  ama of 6,000,000 fee%, or 138 acres, The canstruotlon 
of such pime is obviously out of the question. 

Any suggestion of applying art i f i c ia l  methods of evaporation to  
salt productIan z%fses the question of CO&. Salt is a >low prlced 
commodity and the follow%ng ffgums ape .submit%e8 t o  show that the 
cost of ~ ~ O d u c t i t ~ ~  aiust be kept dome. 

Qalt  from the Pi& Lakes f s sold on' pa91 at Linga at 20/- and 
- 21/- r ton, m d  as stacked on the lake cage sftes harvest lng is valued 
st 5 P o ~ y .  

The seLTeng prlce fa made up as fo l l om - 
5 .  

Cost of harvesting and etaaking - 5/- 
Cost of bagging and handling 
Royalty to Victorian Governrrrent 

1/6 
2/- . 

Re& (oar average yield ;$2 Certage t o  rail . 
flags, augervision a& leasee'a' profi t  .s9 ... 

r > 

20/- - 21/- ' 

#Value of seconcbhand bags br aoeen (42 bags to 
the ton) 38 8/96. - 

; AB many as poasible are sent back froan MeXboume . 
for refflXing, 

4 .  

The royalty seem unusually Ugh and if it were s~ubstanfially 
reduced the differenoe. eould be wed to  of'fset the higher coats . .  
involved in recoverhag, c ~ l e h i n g  and washing the.pennanent; salt;. 

* .  

The s a l t  pmoipitated at the Pfnk Lake8 Is ' except1 onallg pure due 
to two factors, vie, (a) the vem low ratio of magneeSm and calcium .to , 

sodium in t h e  l oca l  ground water and consequently in the lake brinea, 
and (b) the lowering of the ground water fn summer whheh permit8 the 
bitterns containing a concentratipn of magnesium and calcium sa l ts  fo 
drain a w a y .  

 he c m s t  of a n u u a ~  salt formed ~ p .  the concentration of &und . 
wate~  exposed t o  the atxnosphere in the lakes cuntaine &out 15,000 but 
not more than 20,000 tons of recoverable salt, contatning from 98 t o  
9% maC4. . 

The annual salt cruet is unde~lain by a bed of salt containing a 
8 m ~ ' f . l  proportion of mechanfcally held an&. The thickness of this bed 
is la~own t o  be not l e e s  than one foot  over an area of 50 acms on me 
lake. Efidence suggests tbt the thickness of salt greatly exceeds 
one foot,' an8 that  the area so occupied lies between the 50 'acres 
proved and the total  area of lake surface, vie, 700 acres.. . 

The t o t a l  mount of recovemible pezhanent sslt pel" wm-foot is 
&bout 8 , 8 0 0  tom, 

11% is c~~~s iaernd  that $uimying the pemtanent a d t  .ill be the 
111080 ~ o P ~ ~ I Z  =tho& of rapidly increas'ing a e  OatPat d thout  *nip 
~qt8-g COS~S.. 

. . - 



* .  
. ?  

S a l t  reoovesed from the aolt bed gill rcqulre ~ r u s h i &  and 4' 

:wasbiqg. ' Bpine pmped from beneath the. lake surfaoe, be%= eetursted , 

: a t h  sodium cblortdte enti conteinlng very l iZtle  mal$nWiwa and cak~lnar ;; 
. -eaTts u;o\rld be suitable for, pa@hiag purposes. TBe b ~ S a e  ':might. regulre 

e9aPilPicatlon t o  remove ~ $ $ W i e d  mar .. _ L 

' r 
I ~n a~eplllltive m t h ~  of iacreasgdg s a t  ~ e b t e m  16. - . "  : 

1 e w c a t e d  by the practice of Gprsg drgtng as .opglieti Bo milk. ..~&ie, 
j; ax~eady ea tu~s ted  could be spray~d  indo o cwrent of hg6. aio. .%h& 
I brine . ~ u J . d  nee& treetiog with soda w h  Co precipitats m ~ w e l l h i ; a ~  ., ': cal~Purn aciiAfs, fi2tefing t o ,  m o v e  the preullgitate an@,,.tmipen8e% ' -.) 

' 1  i 1 mud before evaporation. It oeem probabblo %Yet t h i s  rplthod aot ..,,, 

..be bble t o  compete w%th that saggeateli above, vie., m l q g  thg:~,&13,&~.--' 
%ed. The queetlon of comparative oosta mqZd have td be imreet*$g&d. -,' 

. -. 
1. Uther methoa~ of artii'iciol evegoration rappereoti~~'. 
' lexojl,uded br the csa* of plont end operat5ng -cxge;azlsers,;,qlsld, o o l e ~  ;̂ . i" 

evaporet$on i n  artif icial .  dsm or gsrm 3.8 out o f  %be -gues*t;lon o s i ~  
tb the large eurfaee area needed t o  yPelB wdrthwB0le quantitgea OF rs+tk: 
1 

me fowat iono i  a a a i t i o d  ealt timats by f i o o i i i ~ g  / ~ b s  XS~$& 
with wafer or brP1m during the summer is .DO% pooeBb3.e oving t o  tih-cs . 
,nsceocioa of thc p s n n d  ~ e t s r  table m d  the poroet2y of l;hc l8ke bsda. , 

he~vs8t ing  o f  the ~anrmel sa l t  might be socelerst& bg Ohe , . 
grooisSon or extra labour, and .$be qt'iantfty o f  s a t  ga%hered might WJ , 

iacresaed by kaMiesfit'@ Lnkc PouXfon andnScirso) Leke iih dd i t5on  40 ( .  

%he three 3abew included Pn the p~eaaot  Zeaaoa. X t  is poosfb2e tbf , - I  

. insllffioie,ne eel$ vFLE3 be Pozwd oa these Gso m&Z t&es hommr, t o  
vierrant hapvesting. 

?t is eugsestsd that a moke":eaeurobe edtiEate of the! -uat 
of peganent eelf. in the la%@ beQs'rshoul8 b& W e  when the lbkce. am 
dry e n o ~ ~ h  ts,genolt t e a t  pitf ine(  srptematf~s1&7. Aplene-table 
~urvey of an area embrec%w 6% loset %he fhme &@$or %&@8, and 

p 088ibly 811 fIwr should also be @8~3?ie8 ouf; e 0 g  f he 
necesoitq. for en aaaurete. p X a ~  of the lnkee e u ~ h  8-  . , , ; ~ o O ~ ~ .  go'pn a 
besle FOP eclee2ing site6 fops $u$clre si~s'raf %ow, p 
pfpe &ims e%e, - . , 

' , / .v 
* 

no etbpa ahotaa be tekati t o  distu~b+thc.~&\seaaeot s&t 
until the clean emuel. salt. 3y lw above, f t &lee Besn , . ,'colleot;e.d' h d  
rgmoved. 

. . .. . 

The leoeie bes Zagen ug e 'consiaorsble tkc* &' land on the 
south-veeto~n aide of &he aslQ; Pekee to  grevenf Pemlrq on the Immediate 
windmard. aide and consequent trouble aith dust. It s ~ s  'noted that 
cattila sere betng grerze&.on %hie Isne. ThXk p~aetiee -9hich w i l l  
defeat the object of Leaslw thw land i n  qw.cal$oa, shsu3.d be 
di8continue8. r . 

. - . . 
8 
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SECTION FROM UNDERBOOL TO CRESCENT LAKE 
HOR. 0 2 3 MILES 

600 FEET 

FIG. 2 


