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iUnerql.Eesources Survey. 

BERQA. gN THE eeL! llESOURCES QJ<' Ttl, t INl\, kMER II! • AI COUlinr' 

OF WEEAij, VICtORIA, 

Regort No. 1943/12. Plan No. 824 • 

i. INTROllUC.IO:b 

This report follows a prel1m.in .. try report d<.:ted 9th S,ptember. 
1942, and it is not proposed to recapitulute the m.tter contained 
therein,. al th()ugr~ SODle references to the prellm1ru:..ry report are 
necessary • 

The pinclpal purpose of i.L second vis1 t to the Lc..-kes WdS b 
determ1ne accurately the area of useful salt-bearing surface and the 
nature of the.lake beds. 

Much evidence conf1rm~tory of th~ views expressed e::...rli8r 
rec. ardint the- structure of the lake beds w~s lloted. HO?i€VCr, ~ plhIle­
table survey revealed that the tot;.:.l extent occupied by recover .... ble 
salt 1s cons1der6.bly le!'s th(;..n C".:. c;·.l.su~l ill.spcctiL,n would su~g,-st and 
consists of the followint;. '-_I'E: .... s, fftlich are shown on the ,.ccompanyin6 
plo.n. 

Water Usu~:il h::-.rvest- Exter"sions of Total 
Lake. surfaces 1ng areas. harvestini, dreas harvest-

Clble are.:.s 

acres acres acres ~C4cres 

Sailor 
(Becking) 

Crosby 
(Gyels) 

Crescent 
(Home or 
Kenyon) 

. 
168 

2CO 

218 

64G 

120 

110 

(West urm)50 
(Ec.zt arm)44 

40 

50 

120 

150 

104 

374 

The term, water-surface, 1s used to represent that urea 
enclosed by the winter high-Water mar,_ in c4l.l'~1 weather and exc:ludes 
sandy be~ches and some are s where brine is driven by th~ wind up 
gently shelving be~ches or into flat swampy b~ys. Uaualy h~rve~ting 
areas means those parts of the lakes ~lat dre usu~lly,. but not 
necess~r1ly regul'rly, hJrvested. In some yeurs portlo~ of these 
areas may be p,-.ssed over for a vo..rlety of c~us_·.s. Xhe extellsions 
are small are-.s on Cr~scent L,.ke over which thfd bed is strong enough 
to support rubber tyres vehicles hnd an area of 40 C4cres on L~e 
Crosby which it is be11eved w, s h;,rvested in the p--st, but not in 
recent ye"'rs. 

m. ;ritA ltrKE 13#9. 

Sect1 ·ns of the lake beds show the str~tific~tlon 
aentioned on p 3 of the e;..l.rllcr report e}.cept that, in gener..:;.l. the 
sand (present n-. ,':!r the marg1ns only) and brown and bl,_~ck mud now 
l1e oenea th :'J. crust of aDD.Ual sal t about 1-1t inches thick. At the 
time of the .revious visit this salt h~d not been de~osited. Xhe 
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lake beds vary in composition and structure from place to place, but 
the crust of annu.~l salt is very un1form over dlmost the whole of 646 
acres of water surface. The unh~ rvest;·,ble PDrt1ons, i.e. 272 acres, 
conslst of marg1nal areul 1n which the annual crust rests on soft mud 
and, in the cuse of Lt.ke Crosby, an c..r!J~~ of some 30 <-cres in which son -
patches of mud surrounding .blow-holes· are so close toc.etlH:r c.S to 
render the area quite unsafe for horses or vehicles. 

BlOW-holes are common to the three lakes, but are ~ore 
frequently developed on Lake Crosby. They are vents through the 
thick beds of permanent salt and have more or less vcrt1c~1 walls. 
They are filled w1th li~u1d bl~ck ~ud containing flne gypsum In 
suspenslon and possesslng a very fould odour. The odour ls ,.uch 
aore repulsive than that of hydrogen sulphide alone, <.11 thou~h that 
gas is undoubtedly present, and Is strongly remin1scent of the small 
of 1ndole and skatole, two related products of the putrefact10n of 
nitrogenous organic matter. 

The blow-holes provide vents for the ascent of bri~ when 
the ground-water level r1se::;, vertical movement of briIl6 tlil'OUbh the 
permanent salt be1n~ greatly impeded or absolutely ¥revented by hori­
zontal sheets of Lelat1nous mud and the thin surface film of salt 
w1th a waxy appearance. The lntter 1s formed prob .. bly bJ dlurnCll solution 
of salt by dew and the subse \uent r-"depositlon of the salt on evaporatlon 
durlnL the succeedini day. 

These blow-holes are generally only a few inches across, 
but they const1tute a ser10us danter to horses Qnd ~ust be avoided 
when harvestint. with horse-drawn scoops. A few larger onces, .100 
groups of them, must be ~kirted by motor vehicles. 

Should condIt1ons permit, the format1on of a crust of salt 
over a blow-hole or group of them, the r1se of brlne may inject mud 
beneath the salt crust before it cracks ~nd relieves the pressure. In 
this way these vents c~use a mingli: b of h1ghly objectionable gypseous 
aud with surface salt over a radius varying ffaa two or three inches 
to 15 feet. 

Each lWle Is surrounded by a shelv1ng amdy bec~ch com~Jv;Ed 
l;;lrtely .)f gypsum sand und und(;;rlain by bl~~ mud and gypsum crystuls. 
~ediately off-shore, the annual s~lt cr~~tti·th1n>and is supported 

on a layer of soft mud overlying a1th r gypseous sand or scams of hard 
salt. This th1n salt crust c~innot support any Weight und is not 
hnrv~sted. Cont1nual s epage of sallne E,round-water lnto the l<.o.kes rr.eeps 
Ue mud loft near the margins. As po1nted out ir.. the preliminary 
report, timber corduroys are necessary to provide access across th1s 
marginal soft belt to the h(;:.rvestinL are, ... s .. 

The widCth of the soft belt surrounding the harvestlnt, areas 
var1es from place' to place and appears to be a functl·:'n of the angle of 
the slope of the beach. A gently slo~lng be.:..ch CL.uses a more rapld 
retreat of the brine durinh the crystall1s1ng st~te, while steeper slopes 
per.it the formation of thlcker crusts of salt with, necessarl1y, less 
aud tmderneath. 

The lake beds dre discussed in breater det~11 in later 
sections of th1s report which treat of each lake sep~rately. 

IV. tHE ANNUJU" ~N.1'. 

~ The crust of annual salt was not in existence at the time 
"_of the previous v1sit to the ~kes (in AU6USt, 1942) but It WQ5 

stated that the Id.yer formed a~Uhlly at the P1nk ':<kk.es was gener~lly 
_ ",less than half an inch In thlclmess. An examination of the l.:lkes sur­

o faces a t-DT points however disclosed that the annual crust "vcrages 
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between 1 and 1t inches in thic...:ne -. s. There is a trudci. tien in 
size of the errs tala composing this crust. The uppt'ir pLrt, VIi th 
athickness of t to 1 inch, consists of finely branul~r w~ite salt 
nth considoarablE.; free space bc:tw en the crystb.ls. This upper 
layer mer'ges into cQmp".ct pink salt below with crystC1.ls up to i 
inch size. Thel'e is nc· sharp line of demarcL;.tion betw cn the~e layers 
but the lower salt 15 of poorer ~uali ty and its comp..::.c tness makes scoop­
ing more difficult. For these redsons the 10 .. ,~r hc.lf of the ",nnual. 
crop has been left euch yG~r ~ the depth scooped haS come to be 
.ccepted as the thickness of the annu;l eDop. 

The top layer of whIte salt C:.l.p}>eors to h,'.ve been 'ormed phrtly 
by rapid deposition Just b~fore the brine sinks b~low the surface 
and ~rter the small lUdntity of .yud present has been entrained in 
the lo':.er salt, and partly by ev'"-poration of brine brought to the 
surface by <.:apillarity as sUbt:ested by Dr. F.J. Campbell. The 
removul of the brine to below the white layer pr~vents the continued 
growth of the constituent crystals in the upper layer to the sizes 
commonly present in tI~e 10·o.er })ortion of the annuul crust. 

The annu.::~l salt crop rests on the bud described in the 
vGrtical section give in the e:_trlier report tinct this mud in turn 
lies In a hard Jirly smoo~l floor of very comp_ct crystalline salt. 
The thickness of the ~ud layers veries from place to place ~l~ 
further details nil be found in section 6 of this ret>ort. 

V. -&iXhQD OF lie.ijV£.HTIi.(, • 

. Until this yeb.r h;..trvestinb w, .... s carried out with horse-drawn 
scoops. but the horses h,.va nor.' been re1JL .. ced by trUCAS and tractors. 

The first scoopint, of the l .. ,ke surfE..ces aims to recover the 
~ whilte salt without admixture of the !J.i.~. This salt, Anown as No 1, 

1s little different in composition from the piIllt, but it; il. CoL finer 
state of division and has a r..uch b'.::tter appe.:..l'ance. 

The 'first cut' removes c.bout t inch und gets the bul,. of the 
goodiuality salt. The surfuce is then scarified to about the san:.e 
or rath::r gre&ter depth L,nd the ':econd cut' t~..ken. This recovers 
the remainder of the wh1 te sal t 2nd about t inch of the pink ~ 
completes the harv€sti~ op8r~tions. 

The rema1n1nt ~lnk salt is never removed und redissolves 
1n winter with the rise of the ground water level le~vi~ the top 
of the peBllanent salt exposed to the brine, except for a thin lc..yer 
of sliay mud. 

At a later st<:o-te 1n this report it is recommended thc.t 
harvcstlni sh uld be so conducted as to recover the whole of the 
annual salt. This modified procedure wi.Ll be ref~I'red to as "deep 
harvest1nt;;n. 

VI. DiRChlpTION Of TU, LAKf.S. 

A. Sallpt Luke (Ar LAke Beckingl, 

(1) Inaccessible area. The unworkable area of this la.ke 
consists of the marginal soft b~d described above. The belt is up 
to 5 chains w1de on the eastern shore where the beQches are wider 
UIld slopes coaparutively tenUe. Thm'e are 8011e blow-I.oles in 
Sailor Lake. but the area affected by them is negligible and they 
are not shown on the plan. As sllgf,ested in the report of 9th Sep­
t_ber l;~'.st, it has been found that trucks Wld tractors can operate 
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over sorter ground than horsas, but 1 t 1s not cons.1.dered that 
any extension of the usual harvestill6 aI-eQ. on Sailor Lake will 
be appreciable and accord1nb1y no allowance has beeL m~de. 

(2) HarYI,ttple areQ. This consists of 120 acres of 
lake s~fac. which bears an annual salt crust of very uniform 
thickness of 1* inches restinb on the permanent salt. 

The top or the permanent salt forms a h~rd level floor 
of gre~: t streD&th. 

A very th1n...J.ayer of fluid blacA: mud with a gela t1nous 
brown tJ..Ua 011 top sepa:!'.:. tes the atUlu<::.l from the peI'JD.c.t.Ilent salt and 
pera1 ts the whole thickness of 1t inches to part cleanly from the 
floor. 

A typical section of the bed of Sailor Lake is -

W),i te and pink salt •••••••••••• 
Brown and black mud •••••••••••• 
Crystalline aalt layer ••••••••• 
Similar layer with 

~~ inches. 
J./ 16 inch. 
2 to 3 inches. 

3 to 4 inches. coarser crystal •••••••••••••• 
Clear glassy salt 

crystals ••••••••••••••••••••• more than 2 feet. 

!he three lo~er .~lt layers contain some entrained mud and 
gypseous sand. 

I. Lik, CrQsby (9f Gye I sLake). • 

(1) Inaccessible area,. The soft marginal belt around the 
lake is/sim11ar to that described above and occupies about 80 
acres. A broad tongue of muddy ground extends nearly across the 
lake ffaa east to west and 1s occupied by closely spaced groups of 
blow-holes and soft muddy patches. This tongue h~s an are~ of 
s_e 30 aery. and 1s covered w1th a salt crust total11116 probably 
3.000 tons. bUt none of th1s salt could be recovered as the crust 
1s too wea~{ to supvort vehicles or even :Jersons walking upon it. 

( 2)U,ua1 haryestilli area, This area of 110 acres occuVying 
the rJorthern half of the lake 1s simila.r to the harvest1nt:, urea of 
Sailor Lake and the descriptions of the l~tter apply e~uQlly well 
in this case except ~lat the mud layer oetween annual and perm~nent 
salt tends to be thicker and the section is not so uniforll in 
thickness. 

(3) Asis111;lQNal harve;1;iVV s.te~. Addi t10nal salt to that 
usually harvested can be won from <in a.re .... of 40 acres south of the 
tODlUe of muddy ground mentioned above. This area has not been 
harvested for many year. princIpally bec~use of thg slibht d1fficulty 
of access round the ~uddy bround ~nd ~ laCk of ~uch suitable 
ground for stackin~ salton the ba.nks of the sout~l-W.st aide of the 
lake. 

Typical sections of the lake bed are as follo.1 S -

• 
1. North@rn haryes1;iOi arg@:e 

Wflite and pink salt •••••••••••••••• 1 to 1t inches. 
Brown and black mud •••••••••••••••• variable. probabll 

• inch average. 
Stratified crystalline 
salt with blaCk bands ••••••••••••• 4 to 6 inches. 

Coarsely crystallin salt ••••••••••• more than 18 inches. 



• 

• 

'Ii 
• 

.. 

-5-

lfil1te and pink salt •••••••••••••• i to 1 1nch. 
Brown and black mud •••••••••••••• about. inch. 
Strat1fied crystalline salt •••••• 4 to 6 inches. 
Gypsum sand •••••••••••••••••••••• I to 6 inches. 
Coarsely crystalline salt •••••••• more than 18 inches. 

3. Inaccessible Mud~y tongue. 

Wh1te and pink salt •••••••••••••• i to 1 inch. 
Fluid black mud and f1ne 

Iypsua ••••••••••••••••••••••••• .,t less than 2 feet. 

Sand ••••••••••••••••••••••••••••• 1 to 3 inches. 
Black .:.:.1I1tld ••••••••••••••••••••••• 0 to 1 inch. 
Gypsua crystuls and sand ••••••••• 1 to 4 inches. 
Salt ••••••••••••••••••••••••••••• 0 to 1 inch. 
Sand ••••••••••••••••••••••••••••• not less than 2 f~et. 

C. Crescent Lakl UU': tipae L"ke or L<iie ,eAXon). 

1. Ipacgoi1ib1e "eie Themarg1nal soft strips and the 
narrow neck join&z,lg the two t..rJIlS of Cr~scellt Luke cannot be 
l.arveated. 

2. Haryesta\)l, iX'ihi" Th<::J western arm haa !lOt been 
harvested for two years .:.md now be .... r. a crust of 1* inches of 
white and pink salt over an area of 53 acres. The eastern arm bears 
a crust of rather gredter thickness but some trouble may be 
experienced with mud which 1I':4Y become .:tdDli):ed with the salt when 
the proposed deep harvesting is attempted. Mud beneath the annual 
salt crop is thicker in this part of the lake than. e~sewhere and 
there 1a soae rIsk that traffIc on the lc...ke will breG.k throu~ 
the crust causing mud to be $~ueczed up through the resultint 
cracks. However _ this season I s No. 1 sal t has been ga. the!' ed from 
an area of 10 acres without any difficulty so far. 

3. Additional hurvesting areas shown on the plan represent 
small extensionsQ£ the usual aredS where the foundation beneath 

. the annual crust is prob" bly strong enough to bea.r rubber tyred 
trucks~ but could not be worked with horses. 

Secti ns of the bed of Crescent L2~e Qre &1ven below -

lieu north Near south end 
kl~~I:D Arm. shore. Centre of harvesting areu 

inches inches. 

Whi te and pink salt 2 1t 2 

Stratif1ed .alt and 1. 8t 1-
blaCr: mud. 

G)'paeous sand not present 2 not present 

11 
not less 

Coarsely crystalline than 24. 5 
salt • 

)(ud i not 
not less 

lo'..nown than 24.' 

Coarae glassy salt not less 
crystals than 18 not Xnown not Known. 
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Eastern end Centre 'ties tern end • inches inches lnch€:s 

Whi te and pin salt it 2 if 
Stratif1ed salt wlth not present 4 not present 

black mud 

BlCiCK mud 1 6 3 

Crystalline salt 3. , not present 

Gypseous sand and mud more than more than 4 
E4 24 

PU'€ glassy salt not .known not known more than 
24 

.outh .... wes tern 
s1de • 

inches. 

North-eastern North-west-
• estern Arm. 

Wr:i t and pint.: salt 

Back mud ~ salt 

Crystl:l.lline salt 

Black b<.Jld 

Crystalline salt 

Bl&ck band 

COhrse blas8Y salt 
crystals. 

1 

more than 
21 

s1de. Centre ern corner 
1nches. inches inches 

1t 

about l' 
et about at 

more than more than lIor e than 
24 15 15 

VUe <lQAlU':X OF JU~NUAL pAL. AVA1k@LL 

Some d1ff1culty has been experienced 1n selecting a foctor 
for c~lculatlng the tonnaGes of salt given in the table below. 
One acre-inch of m""ssive salt without interst1cl&.l spCLces cont"'_ins 
220 tons. Recent harvest1n6 on the Pink L~kes yielded za tons of 
salt per acre from the first cut, eiuivalent to 130 tons per ~cre­
inch .. 1! the cut 1s taken to be oi ~ve!'at,e depth of i inch. However. 
the depth of a shallow cut OV'2r do L~rge surface c.::..nnot be aeasured 
w1th eXactness and the tOllIllit,e of s~lt recovered has been estl.llated 
by me" surement of the staCl; resul ting from harvestlnt. a larc. area. •. 

The factor finally used is thatl.uoted by Dr. H • .L. J~.ck 
(Bull. No. 8 S.A. Geol. Burv.) viz. 120 tons per acre-inch and 
th1s f1gure is cons1deI-ed to be soaewhClt conservative in view of 
the very ComPHCt nature of the lo.y 1 .~,ortion of tile <.J.nnu:...l s<.:.1 t 
EIIIIt. 

The follow1nt: table shows the est1aated 1.ucl.nt1t1es of salt 
wh1ch may be recover~~ by deep . arv~stinb on e~ch lake. 

Lake Area 
acres 

Thickness 
of crust 

inches 

-
No. 1 Salt 

Tons 

Other salt Tot..;.l. 

Tons To~s. 
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Crosby 110 1 

40 1 -
8.500 ~ 16,1>00 

5,000 

Crescent 50 1 

~.e8t~ 3 1i 
east 44 it to 11 

7 it 
9'OOO'l 9.500 500;, 
5,000 

8,900 1,300 

9,200 45,300 54,500 

VIII. ,u4NxI:r.x OF r' r..N4~l.JfA b.:l,* (l.h.J:i.iA12LE. 

The estimated total ~u.::.ntlty of permanent sG.t.lt benet1.th 
the lake beds to a depth of 2 feet is {lS follow~ -

Lake 

Sailor 

Crosby 

Crescent 
West ara 

Area 

Acres 

125 

110 

60 

40 

Avera~e th1ckne~s of Tons of salt. 
salt 

1nches 

18 

18 £37,000 

20 144,000 

15 72.000 

Total - 72Z.000 

It 1s known that s<l.l t extends below the northern .:ind 
northwestern beaches of S~llor LMke, but this ~uuntity h~. not been 
taken into account in the tarE above. It is probable that salt 
occurs s1allarly underneatrl the DtiaCh sand at the oth".r l;:.kes. 

At various pOints in the thr,. e l~l{e.s, $(..1t ha.s o~:an 
proved to exist at depths up to and exceedl116 3 feet, and although 
the total thickness of permanent s<.t1t in the lue beds is }1robably 

, considerably more than the figures u.enti ;ned here, it hu.s r...ot been 
deterllined. 

" The factor used for calculat1nL tonna".es of annual 
salt, v1a. 120 tons per acre-inch hus bclen used for estimating the 
perau.nent salt. 

fl. r' 4 Nil. .l.e.5&AS. 

The amount of salt produced by the present metbOda of 
harvesting var1r:,s fro. Tei..ir to ye:"l.r according to the cond1 t10n 
of the lake surface at the beginn1nb, of the hurv st1~ s12 .. son ;;..,nd 
the enSuing weather. L16ht rain after b.:;.rvestillf, brings about 
a'fresh crop of salt by dissolvinc Q portion of the ho.rd residue 
aDd repreclp1tating it ~s a 801ft crust of fine salt. It 18 slso 
possIble that downward percolat1~-:-jn of r&inwater to the brine level 
peraits the process of capillarity to st~rt again and brings a 
arill :.Juantlty of fresh salt to the surf",ce. 

!he aax1aua tODnD.f;.e of salt produced in aD¥ ~l'1e sCO'.l.aon 
lo.u lo., .... _"" .. +",,,,o +'hA fow" l:~v"""'A r!psC'!1"1bpd above aDd any fresh crODa 

". 
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now desired to produce 50_000 tons ~nnually. 

It is recommended thc.t this ,Pl'oducticJn should be achiev8d 
by harvesting the tot~l annual salt crop amountlnt to 54,500 tons 
either by modifying the usu~l harvesting metilotis to enable deeper 
cuts to be taken after the No.1 salt hi:L5 bee .. r';:~Jov.,d, or by 
repBafing the sCarifying &bd seoopi~ ~rocess until the top of the 
permanent salt is dlsclos~d. 

On all but a portion of Cr6scent L::lKe this procedure w..l.ll 
involve scooping the lower se:r.lt in a shallow depth of brine amountint, 
to half an int::h or so. 

The margin. betweeh the :i:'e ",uired .j,u'.l.nti ty of SC1.lt , .. nd the 
est1aat:.>d tonnae::€' of cmnual salt e.xistint, is v _1'1 nurfow, nuJllely 
4,500 tons and it is possible th" t, r.l though the estimate is believed 
to be conservative, the desired ~oal lli~y not be achieved. Recovery 
from the e~ ster arm of Crescent L~l¥:e mclY be disappo1ntillb owing to 
the presence of much mud at the surfi:.ce of the perwunent salt as it 
seems possible that traff1c on this p\.lrt of the lake m';~i breQA the 
~nnual Salt, 8ixinc sufficient mud with the salt to render it useless. 

Should the above deep harvesting tall to produce 50,000 
tons of si"lt alternative schemes for rt:.:cov8ry 01 the b.1.l,;,nce will need 
to be considE~red and further sU~,6esti ,ns are offered 0elo .. (section XII) 

Deep harvestint should be put in h::..nd without delay to 
encible as much i.S tJossible of the salt to be stac..ted before the la.ke 
levels rise .:.nd the sult Is lost by solution in the incomine. r;,round 
water. To minimise lOSseS from this cause it would appear desirable 
to leave the hdrvestint. of the e&stern c..rm of' Crescent LaKe, in which 
the brine stands at 'f~om 2 to 6 inches below the surface, till last. 
It 1s <...lso sUfi,t;,ested that hu.I'v~st1ng of the deepE:!r salt should be 
stCirted near the lake margins first where solut1Dn of s'-Llt mibht be 
expected to proceed most rapidly. ' 

x, 

That there 1s very little difference in com~osit1on be­
tw.en the white and pink salta is evident from numerous analyses that 
have been made fro. time to t1me and five analyses given in a report 
by Dr. Campbell dated 21/11/24 are ;uoted. The samples ~re from 
stacked salt at Sailor Lake and the figures have been !'educed to a 
dry basis -

Grade No. 1 •••••••••••• 98.8~ Sodium chloride O.O~ insoluble matter 
1 •••••••••••• 98.~ • .. O.07/~ n " 1 •••••••••••• 96.4% • • 2.6 ~ Calciwr. sulphate 

99.a' " • 0.1~ insoluble matter 2 •••••••••••• 
2 •••••••••••• 99.~ n • 0.1~ n n 

While these few analys~s actually show that the pink salt 
is of t,;rei-~ter ;,:urity than the white, it c,~nnot be taken that ti:is is 
always so, but the figures. deillons trc~ te the simil.ari ty in composition 
"~89Il first and second :.tualities. It is Clpp""rent that the 
higher market value of the No. 1 salt is depe!ld~nt upon its physiCal 
rather than its chemic~l state. 

The lowest layer of salt removed by deep [,larvest1ng from 
Immed1ately above the perm~nent sult is liKely to cont~1n much of the 
brown and black mud layers which are interposed. OIl S.::.iler Lake the 

u':,nti ty of mud is so small and 1 t 1s so highlj a'i,ueous as to be 
virtually negligible, but Ci...re m~y be l'c':--:iuir?d to .:...void undue con­
tamination on the other l~es. 

The colour is not of any importance when the salt is 
re~u1~'ed for cheaical .Jur,,'os,-s i:.110 bc ... dly discolourt::d salt froa the 
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P1n.~ L~;kes can be absorbed by tht;} incr,;:· ... sinb demands 01' chemical 
industry. However. this point shot.J.d be dlscu5sea with. an 
authori ty fCllll11iar with the re -. uirements of the cht3m1cal trade. 

XI. .EFFECT Of DW iJ..r...hV l:.i:.>TI.N ... ON vUl.~.I!..t:i;.!.l\v ChOf~. 

The thickness of the unnu~l salt cr'ust depends _,n tne 
leng th ··_,f time elaps1ncf between th.:: bebinnint. of s£:l.l t prec1p1 ta tion 
and the lowering of the brine l·.::vel to a 1-oint ut ",filch no further 
evaporation can take place. In other words the controlling f",ctor 
is the volUlie of water wfiich is &.v;;..11able for solution &nd redeposition 
of salt. and this fuctor is entirely dependent UlJon th~· re6ion~1 t,round 
water level. 

It does not seem re,.sor.able to SUl-1jJose, in view of the gr€Ci t 
masses of salt lyin6 beneu.th the lc...J.{· s, that the pOl'tivl1 of u.e 
annual crop lldft behind by sha.llow hc.rv~;:;tinb ,rIlb.ys anythinb but a 
minor part in contributin5 to the next successive sdlt crop. It 
appears that the residue of ,C,nnuc.,l salt whicr. dissolves ;,i th the 
influx of ground-water in wint:~r recrystallizes to the exclusion 
of an e:-iuivalent quantity of suIt p<...rtly w.reudy existint:, in the 
ground-'W:.. ter and p .... rtly capa.ble of oeine;; taken up fro;.· the permcinent 
salt beds with which the e,round-water comes into intimate Co:r~tact. 

It is not considered that the nt;W factor introduced by 
deep harvest1Il6 as proposed in this re;Jort will hi::l.ve bIly ~pprcci3.ble 
effect on the thIc.!mt:;ss of annual crust when it i::.; compa:. ed with the 
vast influence of the volume of the salt water ~vailable for concentra­
tion and crystalliZation. 

One effect of deep harvBstin,::, m:;.y De to cause succeeding 
crops to become cleaner (is mud is ramoved froi!! t!.e upper surfdce of 
the permanent salt • 

Should deep harves tint; of the Pink Lti.kes fail to provide 
the req,uired 50,000 tons of salt, attention should be directed to the 
~ue8tion of harvest1~ Lake Poulton about 2 miles west from Sailor 
Lake, and of 1ncreus1ng supplies froa Lake Tyreell. The latter Lcike 
1s 98 Ililes nearer to Meloourne than the pink Lakes and is convenient 
to a railway ~t Sea Lake. 

It has been proposed that ~roduction of salt ~t the Pink 
Lakes ahould be increased by ~uurrying permanent salt from the bed of 
one of thea. Such operations would remove considerable! '1u;:inti ties 
ot .ud mixed with coars~ly crystalline s~t and would necessitate 
crushing and washint. the salt before it could be used. The technical 
dIfficultIes associated with this procedure may not be greht, but it 
is desirable in the interests of Simplicity ~nd low costs that they 
should be avolde:d if ossiole. For this reason 1t is reclOlllllended . 
that eV':ry attempt should be "., ... de to produce the required salt from 
the annual crop even to the extent of transferrlne; to another locality 
and 80 obTia te the necessity for CI'ushll~ and washing plant. 

There is also the possibi11ty, ~nich has been raised by 
the lessees. that the excCivation of purt of the lake beds ra1.ght cause 
the failure of succeediJlf; crops of annu.;.l salt by disturb1ng the 
natural condit1ons and caus1ng the drainage of brine to the excavated 
part of the lake floor. However, as it 1s h~ld that the level of 
brine in the lakes 1s regIonal ground wQter level, it is highly 
taprobable that any part of the lake surf~ces, eAcevt that actually 
excavated. would b8 affected • 

It is worth noting in passint that excdvatlons in the lake 
floors which expose brine to the at.osphere durtDi summer act as 
crystallising paDS. One hole excavated in Lake Crosby about 4 or 5 
IIOntils ago had seae 8 inches 01 very pure flaky salt lying on the 
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bottom of it. Dur1ng the very hot weath~~'r in the early part of 
February, it WdS obse.r·ved that whe. e brine became exposed, .a film 
of salt forae4 on the surface witnin A tew minutes. Flakes of salt 
up to 1/16th inch in thickness could be recovered within 24 hours of 
exposing the surface of the brine. 

This abserva tion opens U.yl the possib1l1 ty of augmentint, 
supplies by excavating shallow pits to act as evaporating pans during 
the sUlllJaer months. Such pits would not need to be deep .:r than 6 to 
12 inches on Sailor Lake and La.ke Crosby, but might need to be 12 to 
24 inches deep on Crescent Lake owing to the lOiter level of the brine 
relative to the top of the salt crust. 

XIII. CQJj.CkQSIONS tu"4p h1.:.@lii4AljllA;tIO.NS. 

Surve,. of the Pink Lakes indicatea that the total area of 
annual salt crust access1ble to harvesting operations amiunts to 374 
acres. The crust var1es in thickne~s between t inch ~nd 2 inches and 
1s estimated to contain 54,500 tons of salt. 

o.r areas fIore or less coincident with the area. of harvestable crust, '. 
th1ck layers of coarsely crystalline i..Ierm~ment salt occupy the lake 
beds beneath the ~al crust. To a total dep~1 of 2 feet below the 
surface of the beds of coarse salt contain at least 72Z,OOO tons of 
sal t, but the horizontal 11111 ts and thickness of the salt are not 
knoq. 

The \'Sual practice at the Pink Lakes consiat. of !~arvesting 
about half an inch of the annual salt crust with scarifiers and scoops. 
By th1s aeana16,OOO tons of sa~t can be recovered. 

lJi:~_ ·to increhse this ,tJroduction flLure to 50,000 tona, 
it ls reCOliaeDded in thl$ report that th.mole of the access1ble aalt 
ctust should be recovered 9y deep harvesting. Should th1s method 
ta1l to s.ltsfy the increased demand, it is sUGgested that a nearby 
lake, Li1ke Poulton, should be harvested, or that production from Lake 
Tyrrell, 98 ailes Dearer to Melbourne, should be increased if pos.lbla. 

The abo~. deep harvesting is suggested 1n preference to 
quarrying of the coarsely crystalline salt layers to avoid the necesalt,. 
of providing crushing and washing vlhDt to treat the ~uarrled aalt. 

Deeper work1ng of the lakes, either by deep harvest1ng over 
large areas, or by qu~rry1ng limited areas, i. not considered likely 
to have &n1 deleterious effect on future salt crops. The former may 
tend to provide cleaner salt in aucceedint. years by the removal of 
aud frca the top of the permanent salt layers durin6 th.e first year's 
operatio~ and the latter method would provIde evaporating pans in 
which very cl ... ·,aalt would be preCipitated during the summer. 

(H.b. m~D) 
Geologist 
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