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nr thl' :'pn•nd of whitl' l'lonir h:i,1 
,mpl'tition t rom rye grass on the 
rowth ol' vlon\1· was observed 0:1 

t,•r planting·, a nu111lwr of pit?C'PS 
,,-,'<·It·,\ :ulll pl:tnt :111,\ till,'r {'nunb 
,. t,, ,-,,u u : th1· \\ hihi ,,\,,\','\' \\li\ nt,-. 

o\,· ,•r:11,!t' nnmh t' l' 
11( ·,rit11•r ~ 
Jh.'J' pbnt. 
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.\ ,·,•r111,rn 1wmb1•l' 
nt' irillors 
1wr :-.t1tmrr. 
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:.!01 
l!L, 

,, rn !U•' numb,•r ,,f pl:111t :; ,1r th,• 
-l lb.- ;.(Ud ti lb . 111'r :h'n' . H.owen•r 
itt• oC i-\1,' hi~h nwrl alit.y, hacl iatill 
I f.-w,• r tiller,; p,·i· plnnt nnd Wt'l't' 

· tilll•rs on eal'h nt !hr plot,-; are in 

I r yc• g-ra:;s wn~ eonPrrned, little, if 

~e(1 din g· . 

\' .\ . 

It ,• 1'111l,1,,·i11 ~ ,\ala wert' ,,1.Jt11i11,•tl :-
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in the early stages of the pastures 
:;ecded plot though this was by no 
uring the later stages sli ghtly more 
3 lh . p er acre than from that seeded 
stand of white clover in the former 
iscrepancy between the grazing days 
ith the tiller counts. 
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Pll:5-i)..~ 
'iVhile the l'l'S~11t.s,· lhm'l'flll't' , t'.:tt111M l11' regar,h•,l n,: 1•,111,·l11 ~in·, -' 1bt• llg111·11s 

ol>tai1ied intlieate that ft lighter rate of ~l?L'<li11g-, a,-; 1·,11np:1n·d with c•a rli, •r vi ~1.1r,>,fh1 
<;011dncive- to bettc•r rlevelopment of th<' i111livid1111l plauls ,1·i1ho11t H11 y 1wr:1;<?)1ti,l~l,• 
decrease in the amount of grn zi1w obtain1•tl Tn the ox-pcrimrnt 11bm·1• tb,crilu:tl '"iL 
1s possiblP that. u better past11l't' ,;ii~ht ,,,·,?11t11:1 lly l)l' nhtaine<l frn111 \ht' plo,t .::wPdo.· <iH ' 
11t S lb. per m·rn thuu (n>m that. ~,.,.d,•,I nt ·tli lb. r•,•1· n,·n• . Oh;:;,•r1·ati1111:1 nui\\11 on 
t.h,, i,fot:-: ~Ii\',, tlw-llil\'l\'*'"'i1,11 rhnt :1 ,,·,·d :,.:'='· ,·~t l<' ,<t' I !!, . ·,,, i;:-·11 :;-,, w.1, i,;:)1h·1· 1111.111 
thi1t \"\';11111, ,(! fo r 11,,i,. (;n·n,1; l't ,1>\ 111°1\v\1 , . 

It i:< l'l'il li~,•~l th:11. u11,l. ·1· ,·,111tliti,,n ,- 11!' l11 ,:ht•1· i:,·11,•rnl r, ,1·t iht\. ;;'.-\1 \1; th,, (1•1•11\ 
"t'.tntililv'' in its hr11:1dP~t ~,·11,1• ::;111\ll'\1·h111 dj11', ,n•11i iil.'.11 1·,·, mi c: h, · h· ,1li l:1\t1,, ,I. • • I • 
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THE SALT lSOD1Ulv1 CHLORIDE') coi<rrENT. OF RAIN
WATER 

By \. .. I. II. Tu1,u:. 
Pla.11( ~11trit.io11 l)lfir·1•1·. 

snDJAlff. 
s\nalysis of 'rai111rnt,~l' ;;hows it i1,val'inhly In ,•r ,11tai11 i111p1tri 1i1•~ 01' whi,:\1 , in 

no11-i11d11slri11I ,•eat.1·1;,;, 1d1l"rid,•s., pri111'i[':il !,1· ~:di (~11 di11111 1,hl11 ri .J,, ) :;r ,• iJ,,, 11111,;t. 
irn1•11rf:1ut. 1•011s1it1w11 I.:,. 

In i'•on~tul nn;mi the lll<'llll :<:dt «u111,·11I ,,r rni11w:11p1· 11 i: 1y ht• t' Xf'<'t ·lo •.t t, , l'>m;:1.· 
i'rpm .l.5 to 50 p.p.m . . _uud i.11 i1ilnn,I :\l'l'Hs 1·n,111 -I l<1 ~ll l'·\'·"1. Th ,• a11u i:1al pn· 
t•ipih11ion of ;;n it in i·:1 inwnt11 r !;l' lll'l'ally n11 1,::1•,· 1'1\·n11 l t>tl if1 n,111 l"'1:11d~ 11,•1· >1 1'\'l' 

iii eoust:al regiou:; ai"11! from JO lo t,ill p,11rnd, 111 •1· lll'l'l' in i11 l:1 11d ,• p11t n·,. 
Salt. brought i11 hv rho raint'nl\ an cl k11,i\\11 a ;,; ,·.1· ,:lic s:ilt i~ t!,·,·11wd 1uh•i11 i:1( 1i 

to act:ount for the an{c1irnt of ~alt ob~c 1Tc• tl i11 ihe ,;oil,; :111d c:Tonnd 1,· 1\, •r.-; in 
Western Australia : It ·seems nnlikl• ly thal till' )liorcuc ~11lim1•r;;,nc-1• i.- :l !'acto r in 
the present conditio11 •. ,,,ith l'l'Spect to (Ill' ,11·c11111ulaiion of solublt! '<a ll ', . 

CYCLIC SALT. 
Visiting, 'observci rs have always bPen intPrPst.ed in the oh1·iou~ oceurn•ncc of 

sa.lt patelws . in gullit;s in the south-we.,tern coast ii I reg-ions of \\ l'Stern Au,;lr:iliil, 
and an interpretation of 'tht\ phC'nomPnon on till' hasis t>f' th~ ~alt content. o I' r,\i11 -
water has been ntfompted h,v sewral i111·C'sti~·ators. JL is the purpOSP 111" thi.i p,i\Jl'l' ,.;.• 
to sn.:nmari ~c cr.rtnin of' the p11bli :< hP1l n•s11 lt~ ,me\ to ad1l f11rth<'I.' i11fo1•11mlioa·· . 
obtairn\d b,; the , vriter 'anrl n,-socintP;,;. 

It }1<1.S.long l.\~en rccog11isec1 th a t rainwater is li'y no n1em1~ pure- -that it, l'O n
taius appreciable quantities of soluble rnat.ter suc:h as ro mmon salt, ,11itnil es, 
ammonia, dust, etc. In the viciuit.y o f incln~t rial centres, rnlphai-es mul sulphuric, 
acid, ~oot1 tar and ·ashes arc audit iunal a nd 1111clcsirable co11tami1rn11(~. C:e111'r:11ly, 
however, c'ommo)1 s_alt is the priueipnl a11 d ll\Ost ·important impurity, hu ( it is 
associated with small , amounts of other :;ul.Jstances of whi ,· h 111a g·11cs in1H 1111,l n tl 
phatc ar() the mnjor constituents. · 'fhe common ·souree of th r,;e iis sea w11tPr, _the~ 
111·cragc percentage :composition of which is:-

Soditim·--: 'Cltlo;ide; Magnesi um ·cokium 
. (N0,)._, •. ,. (Cl). · (/11:f:) . . (Cn.). 
1·03 ; ' l·!>O ·13 ·Of> 

]'ot,1ssium. 
(K). 
: Oti 

Sulphate 
(SO,;. 

· :!H 

Brnrnide 
(Br). 
·O:I 

·--~- --· - ~- --- ·-··-··~-- ----.. -- -- ·-, ··----· .. 
~ Sodium chlorirln · i~ cnlCul:itctl from dtlm·idc l.l!- ll111at ed 11,v t it rntittn wi t Ii Mtn.11rlJ\rlJ i-d lvur 
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Ir nll of the sodium i;; combined with ,,hlllri,fo t-lH'rt' w1,11l,l hr 2.0:.! 1~•r cl111t. 
sodium diloride in sea ;;alts and the re111ai1uler t) .8!i per (•e11t. woul,I be <·11111po,1·d 
of magnesium chloride, magnesium sulphate, and other compounds. l~inc sea spmy 
is la ;:hc•(l into the aii· by winds, thr. water e\·uporutes and i he rPsirlne, largl• ly 1·0111-
mon salt. but. 0011tnining other snlts 118 \\"(•II, j,. r•arrird inlan<l to I.Jr rlr1io;; if<•d ll, a 
tine <l.1H 01· dis,,1ln•d in tho rnin. '!'hi~ sn lt i~ kn,,wn 1,;: l'\'1<li,, snit. 111 th" vil'ini1,· 
1)1: 1-;:1lt l:1k1•s 1•t' .~11li111;~, th,i >"nit 111:iy h,, dr ri\·,·d in p,nl · fr;,111 lit!.!,-,' l,1,·al ~, •m1·,:,. 
buli, in pl'iI1,•iplP, the act.io11 i~ the ~:um•. ' lla\'ing- rc,, .. h,,,l 1h,, ,:.11rf:,('t' (Ir I ti, , ,.(>ii, 
it. heg-ins lo move ·baek to the oeean. ( or other drni11ng'l' bn;;iu) to' 1:0111pl<'11· t II<' (·~ ..t,, 
-sometimes rapidly, and sometime8 ic;]owly; sometime,- it mny Ill' prn,1ti,·:ill.-·, 
immol,i lisecl in low rainfall areas in which 1ll'ainagc i~ mun.' or lr,s 11011-exist1·11I. 

In -~tnd vi1_1g- th_,. •:nest ion of I ill' ~nl i11it,1· of the :1·ak1_: i11 tliP )fo1Hl:nl1 ,g- 1( 0,Pr

vmr, \\ ,·111•1· l 1!Uh) calrnlatrd , tlrnl an 1l\'t'l'll!!e ot :!~.~t10,l'i10 p,,111Hls j[,t , nil 1s 
nn11uallY iiNng-ht int,1 th,, ws~n·oir fro111 ils 1·1th·l1nlt'nt t11' . :1(i!l ,,pt:ln! }'~i ,•~. This 
1~ eq 11 1\-alrI1t, to 80 pound;; ot ,sn it p er 11cr1• and ag-n•e,; \\-11h111 ,-,,,._v d:dh,11' iilll1I,· 

with that found to he brought i11 by• lhl' rninf'alL It was coi1ch1d,,<1)-l1:1 1 thP ,, :J.!1 
c·.onccrned is ll'liolly derin•cl from tlw oee:rn ::tll(l is hrClu!!·ht to th1• 1·alt-l11111•nl .irr:1 
by th e' winrl and ]Jl'Ceipitatcd with f;hp ;-a.in. 

Tiu! problem wn;; discussed from nnolhe1· po int of ,·i1•1\· l"· '\Yo1o:l ( lil:.!:l) 
brt'o1·(• thl' Hoyal Soc·iet)· of '\\T.A :.in 1D2:l. H e g-an• ~,·id P1irl' ll\· ,•r ,, p,·ri,1,l or :.!!i 
y<•nr::: whi1·l1 i'howr(1 1111 im·rrn>'t' in :-11 li11its ·ii'1 rn ilw11_,· r,·~, •n·oir". p ri11 ,·ipally in tlu· 
On•:1t. :--:,,11thr1·11 a11,l South-\\:p~ft•rn .li~trid~. r,,ll,mi11i; tin· ,1l(•.t ri11!,:' 1,f tb· ,,1 11· 
rnnnd;ng- (;ountry. In many C.lSPS the illl'T('H,l'd s:ili nir~- wa:;· tr:11·,•.ihl,· tn 1i,•1rl,1· 
formc,1 saline streams entering thn resl'n·oir, somet.i inP~ 011 tht• ;;11rl':H'(' :111.I «0 1111 -
times in the sub8oil, often following the pa-th of deca ye1l root~. . It was also olis1•n·i>rl 
that in some instances the first. water entering the reservoirs with th<' hrcnk of 
t.he dry snmmcr period was much · more ,salii1e than the nonn;1] \1·i11t er ;; npplies, and_ 
this was attrihnted to salt flS dust being- deposited on the surfa l'e of the soi l ,luring 
the summei·. '\Vood concluded that t.he salt. was derived from rYaporate<l :=;ra ~pray 
driven inland by the sea breezPs or "doc·toi-s" which temper the l' limn t!' of coa;;rai 
areas nt all seasons of the year in W cstern Australia. 

Consideraule scientific and pmctical interest in \Voocl's paper led the Royal · 
Society to appoin!'. :l' committee to investigate the matt.er more f11lly allfl a compr~
hcnsiYe report ·,,,as published in the: Jour11al of the Royal Society of West.em 
Anst.ralin for 102H, This -investigation· involved the analysis . of rnimrn!Pr anti I.hr 
rnen suremcnt of the strength of prevailing winds during Jfl2G at a 1111mlrnr of 
coastal anu inland centres, but the hulk of the evirlen~<' wa,; outai11ctl for the Prrth 
Obser vntory which is ahout 5% mile.s' east · of the west coast. · · · 

At: the ·Perth Observatory rai111vater was <iollcctr.cl an<l analysccl ou 100 days 
of I.lie Hi4 011 ,vhi c:h .rain foll. On the rc!maining clay;; ,-e r~- light rain wns r l'rClrdcd 
nnt1 wns not <•xm11iiw11. Thi' .iHfol'Jn11ti()11 pro,·r,1 that ll1l'n• is n sti\111g positi-,o 
corrclut.ion bctwel'11 !]w nmonnt and strength ol' ln11lh\·anl win,l s a11,l the. :imouut 
of :salt:·in the r;:1infali'. 8frong, gusty _,rcalhl'r from the w1•,;tp1•1.1 ,1ua.rl cr 1:m1,;p,l the 
salinity of the ·rai1111:at\!r to be pnrticulmly high. , . 

Of part.icular significance are n;e figures obtained during a ~lot'Ill on t.he coast. 
between July -18Ui :md 'July 22nd, 1926, when 4.lG inchrs of rain were 11ecorded 
and the total ·Jnndward wind )novement amounted to :l,1S5 milr·s for the five-<lay 
pci·ioc1 . The average sil.linity. of ·the' tainwatcr in tenr.s of i,alt " ·as 50 p.p.m. (3.5 
grains pm' g-allon) llllll 45 pournls of salt per n.nl'e wcrt· clepositca. 'l''he maximmn 
c,mceutrnt.ion oi" sr1lrin the ' ri1i11iv11t.or nnd the nurximum cleposif:ion in one tlay were 
l'l'L,ordPil on ,July 2Ji:;t:, 'wltcm the _lp11dw1n-(1 wi11rl movo11u•11I. arnou,1 l.<'d l.o J ,032 mil(\~, 
nu avm·11ge of ,1-3 mili•s }WI' horn·. _Oi_1 t,hi~ day 0 .80 irwl,1•;; of rni11 l'rll and t.bn rn.in-· 
water 11oi1taiued 154 p ,p .m. sa\t -~10.8 grains per gnJlon), wit!, the n•,;nll. Iha!: ~H.tl 
pounds of salt were deposited on the city of Perth, 11s H'prc~enfot1 · by 1he Olisl'rVn-
1ory. · '' 
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\wr,• w:rnl,1 he 2.62 }1<'1' l'Pnt. 

\lt'l' i•,•111. 1\\)11l.l hli CUlll]l\\S(•d 

· ,-,,m1hn11Hh. F'im· ~l'II sprny 
:rn ,\ t h,• n•si,hw. l:irp·I~· n1111 -

l inl:11111- ro b,• .'lcp,1sit1•,I :1, a 
;\~ ,·~·di,· ,;alt. 1H tlw \·i,•inity 
l' a rt t:r"m t he,se loen I ;;,1 :11·(•,,;_ 

:whc•,1 · tlll' , nrf:H'c' of th,• ,·oil, 
,• h.t,ill) to ,·111\ljlkic• th,• ,·y<'h' 
""' ' ii ma~· ht~ pr:wti,·ally 
.._ 11\lll"t' l)\' lt1~ ~ \\l\11-l::.~\:-;lt'llL 

:lt<'l' in th,• )I \l!l(laring l{('~l•r
~:-:.soo.ooo \HlllllCh 01: ,nit is 

·Ill ot' ;j{il) sq11.1re miles. 'rhi8 
c•e;; 1rilhin nry nnrrow limits 
''t w::rs;comhH1l'l1 tbnt the ~nlt 
, rung-lit rci ·fol' ,-a t<-hment a n•,1 

inl ,,t' \·ic•\\· hy '\\',1t1,\ (Iii:!:\) 
· ,.,. id,•nl'l' nn•1· n. Jl!'riod of :!fl 
,· n ':'<'l'l·oir,_. prineipally in t.\w 
.,·i11~ thl' el t•arin~· ol' th1• sur
-.l itdy w,13 rrnee,1ble to ne1dy 
' l \ l':: l':l t}"c>- .:::urfal't' ~nhl ' t) H\l'

::._-.,:_ r ... ,\., :~ . Ir wr,-:: :ti~u ,)b~}r\"t:lll 
!Y·:'c·:·1·,, ir:' with r\11' br,•ak of 

11(.' nor--·l willl:l' $l1pp_lies, nnd 
1 rhe , Jee <11 1Ji,, s,nl dunn!! 
i1·1•.l t'n,m ,•YnporntP,l sen ; pray 
, t<-mper the l'limnte ,,t' eoa"tnl 

,Jin. 
11 Wood's paper led the Royal 
atte1· more fully :mil a eompre-
1he Royal So<'iety of Western 
, analysis of rninwnt,•r am\ tlw 

clnring l!l2G at a nmnbcr of 
•n ee was obtained for the Perth 
.vt•st const. 
drnl nntl analysed 011 100 days 
1.vs very lig·ht rain was recorded 
ihat there is a strong positi-;e 
rndwaTd wi_nds and the amount 
1 the we,;tPrn q,l:1 r tl'r t' tlllSl'tl tl10 

1wd during a ~torm on the .:onst 
L6 inehr-:,; of rain: were recordecl 
to :J ,185 miles for the five-day 

r1·ms of snlt was 50 p.p.m . . (3.5 
werr -1eposited. 'fl1e ma,ximmn 

mun'. position in one day were 
veme'nt' amounted to 1,032 miles, 
1 inches· of rain fell and the rain
:allon), :with the result that 28. 0 
,, , RS Tc presented by the Observn-
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. , {t fi' Nornmlly, of 1•.011rsl', the rninwntl?r is much Ip,;!, ~nlinr. 'l'hll :11·pr:1.g,i l'o1· ·u1:, 

Ohserrntory iu l!l:!(l wiis 27.2 p.p.m . .,;nit. (l.!1 :rrni11,; p1•r ia!l,,11) nnd. nhnnl :lO() 
p,,,uuh, of' !'nit JWI' l\l'l'l' \\'l\l'P ,h•1w,si1t:d dnrin~!· th1· 1\'h1>lt• ~-,•nr. Th,• 1nini1n11m ,•,111 . 
,·,•nlntli,111 1h-t.·rn1im•,I \\':tii <HI ~(•pl1.n11l1l'r ·:J71h, l!l:.'.t\, 11h,·11 ti p,11n1 , (ll.Oti ini:111•,., ·1 
,,r rniu, 1•011laininµ· J, :w p .p.111 . ~alt i O.'.!:l gT:I i II :; pl'I' g:1llon l l\"l' l 't ' l'l'l'tll'rl,•,I. 

A certain amount of dnta for n. 1111111her nr ol.lit•r "\:1tiu1i:- w,•n) nhtnin,•d and 
lll\' 8\lllllll:\l'i,;ecl. with tli()se for Perth, i11 T:d1ll' 1. It is 1111fortn11:H,· th:11 111,1n• ,~om- · 
pletti ,lntn coul,1 1101 11(' nlit·.ii11P,l hnt. it i" c11n;; i,\"r<'.l t h:11 1·,·li:1hlt· ,l<-d111·I i1111s :1 rp 
po~,ihle nud 11c·1i01·dingly ,•~ti111nl1':< :in• i11dud1•tl i11 T:1hl.• l. T\i,,,,. ,· ·-t1m:11i•~ 111n ,1 
h,• 11e1·1•pll'd in tlw lig·hr d thl' dnth ;.: nl11nitl,)d. 

'l'AHl.t•: l. ) . 

8nm111ary oJ' information puhlish,·d b,· I h .. H111·:d ~,11-i<'t .1· v~; \\' ,,,r, · ru .\11 .,l,{"twi:1 
(l!J'.!6) coucerning th e salinit~- of rain.fall at l'ari 1J 1t:< t"ntn' " :),l'i ,)~ t !u· 1·st i1ll •d,·,I ' pr •· · 
dpitation of salt pn aere during 1!l26. · __ '/_ 
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• Na Cl calcnlat,1d ,fro111 l'lilor.ic\L' ion · ,let,•rmi!l(•tl l,_1· tifr,itio11 ·,,· it!t , t n ,, dar•l silv;,r 
11it.rnt.c. 

't 1-'or the purpose of this cakttlatio11 it i~ :1,su111ccl r.hat tl, p r-otal rai11i':1ll ro,· rh• .r,·nr 
h::is the san1c ll\"L~rnge composition H~ thnt p nrti<!ll :t c tu:tll .\· :tHaly-.;'-'d. 1• n · 1·i1,it~ 
tio11 of s:il~ j1tH' n(•1·e rq na\8 total rainfall X sa li11ily -:.: 1l. :: ~7 ll,". 

THE SAL!N'l'J'Y :oF 1L4..JK\L\.'l'C:H AT 11mHHI::ll['.'\ .\.ND 
SALM.O~ (Wl\!S. 

I1'urtlwr iuformnt.io,{ foi· \ ,VesLcrn 1\ust rali,i ha;; hpr.n ohlai110,l b.1· lhl' writP1· 
1H1t.l hi,; u~Roeiatcs ill the eour~e of soil alkali i11v1•sl:ig:at.ion.-; in tl1e 11·heat lidt. The 
wal,:r colloded in ·thci ·1:ain gauge;; at t.l1e 1\lerniili,; and ~ul111nn Gums l{r··,r:an•h 
St,aLious for the four-year period rn3:1-rn:rn \\'HS sampl1•1l al mo11thly i11I C' l'\':tl.~ hy 
th,, courtesy of the Supcrintenclunt ·of \\'heat l•'nrmi11g- (.:\fr. J. Thon1:1 :3) a11cl . 
unalysed' for chloride content by Best's met.hod (HJ2!)). \\Then i11snfficient. rniu· wn;; 
collected during one rnontll, two, ancl sonll'timrs three or four n1011th ;;' precipita
tion were bulked for -analysis. In Rll cases the total amoun t of water collected in 
the gauges in the usu.ii routine was sa.rnpled for analysis so thn.t any salt falling 
on · the gauge in the fonn of dust 'l'.Ottl<l br {ue\111lcd in the dellwm'i nri:tion. l'hc 
M:erredin H.esenrch Station' is approximately 160 miles (•nst .of Perth and the 
Salmon Gums .Research S.tatioti 65 miles north of E~l'eranec. 
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'l'he r!'Htilts ol'. t.hiH work an' ::i11111111arisucl in Tabin 2. 

'rAnr.r,: ~- ~ 

Sa It. iu H11i11w11t,•r • at thl' J\.Torrl•,liu nnd 8,Jl11H•11 l, 11111s l:, •s1>11 r ,:h ~\:\ t i,111~ I :1:;:: 1:1 :, 1, . 
Yt\11 \' i'\1, ·fr, •dln. ~:1lm1111 t:1111 1~ . 
)!) :_;;l- --

.l?ai11t'nll (inchc5) 
:-;,1l t-p.p.m. 
8a lt~n,~. per n<·rc 

1n::~ -
H:iinf:111 (in,·hes) 
8:1 lt.- p.p.m. 
:-;;1\t---1\1~. ]Wl' lltl'(' 

l !l:l:,-
llaiuf:ill (iul'lH'H) 
Salt - -p.p.111. 
~alt - - lbs. pl'r a,•t'!' 

l93li- · 
Tininfall (incites) 
f;ait- p .p.m . 
Salt-lbs. per aere 

:.Tenn of fo ui· yearn by years
Salt-p.p.m. 
Salt--grains per gallon 
Salt-lbs. per acre 

!l. Iii 
- " , .,) 

16.2 

1::. -1!; 
;), 

17 .3 

10 . :: .1 
:") _;.._ 

13 . l; 

d.S I 
fl. l 

18 .2 

7. 0 
0. -Hl 

16 . 3 

1 ~. 1:t 
!l. ,l 

25.8 

11 . !1 .; 
W.:.! 
S'1. 8 

11.1f 
111 .b_ 

•)(; ·~ 
---~/· -: 

1 V. .:;3 
:i . -J

:22.1 

!1. 4 
0. 1;7 

27 .2. 

*'!'he cou1:ent.1·ation· of salt rcportc,l is the ,reil-(ht,' 11 average 
of all ilekrmin a tions during each yr-ar . 

'.L'he averng'li annu~tl salt pn•t~ipitat ion at; 'Salmon G urns is about '27 pouncl::; :rnd 
at ~forrcdin Hi pouu<ls, a ra tio of 1. 6!) to 1, ·anti the difference is due lu.rgeh· to th,~ 
c,oncenirati!Jn or salt in, the

1
rainfall. I£ all of thr sa.lt precipitated acc·Hm1ila.lc·<l 

in !lie soil it would t ake over 200 ~em·s at Morrerliu :mcl about 120 v cars a t :--:alrnon 
Omiis to raise tl1e soi l to a -!lcpth.o'f one foot hy 0 ,1 pt'l' cent. salt,: ln Lltu COillW· · 

1,t: !,ho .Sn.lmon G1uns nntl ·Lake Br0\111" Roil ::,nr,py ;; it wn .. ,; 1liBco verl'd that. llu, 
lleepPr subsoil layers ({i-10 feet) ' contaiued abo\lt 0.li per eent.. a nd o. ::s (l('l' (' (•lit . . 

salt at Salmon Gum:,· ancl Lake. Brown r especfo·cly. This eorresponch lo a ratio of 
1. 71 Lo 1, which ve11, 'Closely . appro'ximatcs that for salt pTeeipitat iu n au,1 ::'Hggcsb; 
that the salt content of the 1·ninfall is adequate to explain the prcsenC'c ot: salt in 
these soil s and also tl1e differential amounts found in the course of the soil s111Tcys. 

. COMPOSITION 9r' RAINWATRH IN OTHER 
·p ARTS OF · THE WORLD. 

It has been c~ns id~r cd by s~n1e that the salt prnl'.ipifa.tion in '\Yest.c'rn Ans
tralia is extr:10rdina1iJ.v high . That t his is not so i;; amply dmnonst.rnt ,·,l h_v infor
mation from the lit er ature, J\Iillcr ·(l!J0fi) ancl Crowther aud Rnslo1t ( IDll). F'o1· 
purposes of comparison data \coll cGted by these investigators are s unu1tari sPI] in 
Tab)., 3. · . ; 

The composition hf the rain • with r espec t to snit at tlie statious f rom ll'hich · 
studies arc r eported resembles that examined in ,v cs tern Australia an,l the nnnunl 
deposition of salt varies between s imilar limits. Th<' p aramount imporhu11' r· o r: th e · 
proximity to the co~st aIJq the ·typc of wind is made cl<':tr by the data for '\Yestem . 
Anstraliu and is eri1phasised by a · figure for Land's End, 'Eng land, 1·cport et1 by 
J\1illcr (l!J06). Rainwater colle'c.ted at a hei ght of JOO feet alioYe th e sea at Lnnd's 
End anulys()il 360 p,p.m. , sult . (2/i grn.ins p er gallon), a figure whi eh proba.hly . 
approuchcs tlu1 mnximum for 11 01·µrnl rninfall. 

·-· . -- ·-- --- ·---- - -·------
'·,J'h,i Lake llruwu HOtl Hurvcy w1, S c,;rricd ou t. h1 n11 11r,.:a. :!!", 1.0 •10 milt~i Jh1r lh ,,r Merr1:dl 11 
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wt•i~htf•tl ~1,·f•rag-0 
h _v~~a r . 

U nm;; i:; abonL ~. pound, :ul<l 
liffereuce is due la,rgely t.o ·thc 
;a.It precipitu.ted accunuiln.ted 
1d al' ) 120 yea.rs at Salmon 
per ceuL salt. In the cotu-~ 
•s it was discovered that the 

per cent. nnd O. :i:-, p,~r emit. 
Chis corn•~po.uds to :t ratio ot: 
a il prcc:ipitation and suggest::'
,plain the presence 0£ salt in 
the course of the soil sm·Yeys. 

Ii\ OTHF.R 
·,n. 
re1•ipitn.tion in 'IY cstern Aus
imply demonstratPil by i11for- . 
her and Ruston (l!Jll). For 
cstigators arc summarised in 

.t at the stations . from ,Ybich 
:crn· Anstralia and the annual . 
paramount importance of the 
:~lca.1· bv the data for vVestern 
; Enu," England, rcpo1:tcd by 
:) i' ) above the se:t :1t Land'~ 
0111, a fignre which proba.hly 
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l'omposition of rni11water from ,'arinns parts of th ,• wnrhl from 1i~ur,•s r·,•p :, rl,•d fi,,· 
)lilh-r ( l!li)(>) anti Croll"th,.•r :rn\l n.u~t,,11 ( 1011). · 
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These soluble salts m·e g-~ucrnlly rcgnr<led as more ri r l~ss ii1noc11011s n utl 
mny · bo an ndvai1l'nge in the 'growth of spec ial cror,s ,;m:h ;1,, art iehok r. a.nd heet. 
l '011siuerablc concern, however, ·Lns hccn occnsi,JIH'tl b.1· other arnl lt ig-hl y umfo
;;i;.n hk impnritii)S ' in the vicinity of large ii11'1n,-tri •1l ,:,n1trl'S. Tht• lal !'. .J11li11;; 
Stoklasa has been one of the foremost investigator;; of thP 1,robll'111 i11 C:nruH\n~·, 
:111 ~1, in E 'ngland, ,Crowther llilll Ruston (Hlll) h a.ve thoru11gl1ly im·C's tig:ttl1<l the 
('Ollditions near Leeds. 

Crowther ' and R.usfor~ found 'that. t!,e 111axi11111111 quantity nt' su;;pr-1ufoil iw
pnrities deposited p'er itcrc 1je'r annum at Leccb :111101111l·t•c1' t.o 1,88G 1•ot111<l~. ,•,,m
p,iscd of. 110 pounds of · tar, . 663 .romHls of soot .. ancl 1,11 3 pounds of a, h. In 
11<lilition, ·considcrable quantiti es-of sulphuri·f' aci<l were clrpositeil. the rnaxin11111\ 
amount recordecl being 9() potinrls per acre per annum. )formally, there would 
h1! no· snlphui·ic acid in rain .water. 

'l'hcsc impurities leaci to the s tunting- of the growth of plants an,l pre\'l';lt 
entirely the growth of more ·scnsitive varieties. '.rho suspended impuritic~ l'NhH'r 
th e intensity•of sunligh~ hy as much 11s -10 per r-C'nt., an,! the sc,'ot. 11nd tar hloc'k 
!ho stomata] openings of' 'the leaves an<l retarcl the abso11)tinn of cnrhon dinxi,le 
and the exhalation of oxygen. Leaves badly rnated werr, able to assimilate onl.1· 
11 per ·cent. of the normal amount of carbon clioxicle for clean leaves, ThP ,ml-

' phuric· ncid in 1he rain water also prnver1 c1ele1,!rious hi the leave:; ,1iiw,lly a11,l 
r·n11sed serious damage to tho ·soil by pro111oti11g :rniclity. 

Fortunately, in Western Australia <lanrn~e from such Rom·ees is almost 
11011-cxistcnt., but. the µossihle i111portanet' (>l the salt contrnl· of thr r :1 i11water 
in Uie accumulntion of i;alts ' in · soi ls in the ag-rienltural an•:l;; i, of co11sider11hle 
int·crest ancl praeticnl inomrmt. 
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THE INCIDENCE OF CYCLIC S,\L'f. 

'fhl' rlntn frDm thr ?1Jern•di11 1111d ~11lmo11 t 1!1111~ 1/.,•,,!l\l't·!i St11li1)1b 1111' ,, rd :111 
Oj1p11rt11nil_v l\1/,ouw 4tuily u[' th\' i11ddl't\t11• ,;f thl' salt 1)1·,•1·ipit11t ;p 11. 

Fig1trn L shows lhL• l't!lat-ion~hip lwtll'<!<'II 11111111hl .1 pn•ripit1111,111 1111,l 11111111111t 

of salt ileposit-e<l in pounds pc•1· uere nt· ~fr1TP1li11 nnd S:il111011 011111, ,\11ri11 ,t:· the l\,11r 
ye11r period unrler te,:t and Table 4 gives the fonr-y<',ll' nw:rn, for 1•:t!'h ,;tntio11. 
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There appears to he a 111axi111nm d<•posit.io11 of :,;alt in tlw \\'i11ter 1111,nth~. June, 
.July and August, at both stations and a mi11imu111 in F't•hnrnry, lrnt consi,lPrnblr. 
1111HHml s of salt may be collected in the rain duri11g any ~c,a:,;on . 

At J\fcrrndin there is quite a 8trong eo rrelati1111 hl'tll'l'(' ll t!i,, amu1111t t!l" l'Jliqfall 
:111,I the nmonut ·of snit deposited by ·months bn t at :-:11.h1Hm H u111:,; the C\OJTl'!ation. 
whill' n.ppnrent, i :,; far Jes,; mnrkct1. _For .8nh1wn Uu111s nil that ,·nn he ,:i id is 1h11t 
1nllnth~ of high rainfall ·are months of high salt depos ition lmt quit e eonsiilPrable 
nmonnts of salt may be deposited with a relatil' c,1,,· !01\· raiufa.11. 

This brings up the matter of the composi tion of the rainfall mu! again it is 
rnry difficult to _o!Jserve precise correlation ~ between rainfall nml salt. co11ee11tration. ' 
1-'mrn th e dntn it '11111\' be ·conrlu c!Pcl thnt in rno11ths of liid1 nii ufall the $:di <'011-

1'i'lll,rntio11 of the ruir;wnter t ends to he lower thnn in mo;iths of low rainl'nll. · 
The position is represented in Table 5. 
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· At llforrerlin, the low<'1· eoneentratiou oL ,;alt in lhl} rainwater in hig-h rniuf'ail 
months is mneh l~lOrQ de(i1~itQ tl\llll a\ Sal111u11 ( <11111~ - Thi,; j,; proliahly dtlt' [(I tit\\ · 
p1'('Xi111ity qf Sii t1rn>w. 01n·1;~-tl, t i"' \~,,uthPrn ,,,,,, ;..t 11·!\id, i ., 1:11r,Hl 1·111· ,,tn,11~· ..s1•11l h· 
n-1\; ~\1!\ h r,1,g1::i;, ;\ 1\\1\llb',!I' ,,r dii11:11\ ,•. 1:1,·-\,1\'>. \I ill i11:li1,•l \\'·\" iii,,' ,·,•\k,·1111n ql ,.,,,11 , 
s1n:ay in tlrn at·mo~phrini an,I in :sull:,,i,•nt ,lat:1 r,'11,lt•1--, tt 11 n p,1, , 1\ilc ,., ,, , : ,•1ul l h,~ 

~'.l\ 

,lisen,-sion jierl', · 
/·' 

rnscn,::;10~. ,·[ 

Vnt:il rccenti); it · ha~ generally been a:s,;umed that th(• ::-alt iu our ~oils '; ,,, 
and gr~nnd watrr · ii, 'largely of geological ori~'in--- that is,. i t rq-.resent;; the ·.,_\ 
remains of an aneient .si1hmerg:Pncc wlH·n th,• <H·,;,,11 wa ~ th,n11.d1 t to <•xtvud ,1., fur _.,._ 
north as alront latitude 2Udcg. S ... during .i\J ioc1•11e timr;;. Tlw t·ydi,· salt tlwory :;ug
gested by -Wood (1023) received ouly scant sup1>t11-t. i11 \\'esl<• rn}An;-;tralia, nllh ~ugh 
in South Austl'alia, . J:wk (l!JH) has been a strnug atll·,,r·al(• _. j, 11([ h«d p1'()s(),lit.>d 
mnch data and argument in :rnpporl. . . / ::1 ,~ ; 

Ju the di:;cussio4 :of Wood's tlfl:!:i J pllper, :\fo11tg·o111t•~', th,·n Stille "iniag-' 
Engim•1)r , ~i1g-g-,•slP.il tli'at: Ute· t'Pn•g:ni:-ed ('nitH•zni,· (Terti11r_v I ~ubmt•r~en,•,, 1/l thl' 
sonLh,;rn portion of \Veste.rn Auslrnlia n,·.,-,111ntl'.i t\1r nt l,•:1,; t n i'(n·tin ll ,if !in• ,-alt 
in the soils1 of the St.ate. Simpson (l921i, p . ti l~) a,;s,wiat cd the incnr,,i, ,n o l' th,• 
Miocene sea with the occurrence of salt in the soils :rnd g-ronncl " ·atf\r of the south 
central portion of the ~-t.ate ns rcprrsentec1 b.v ::'l[rrre<li;·i and ~almou · Gum;;. 

While thcl'e is :t possibi)ily that tlw huge deposits u f ;;a It in some · of the salt 
lakes or salin:{s of ,v csteri1 Australia may bl' rl' l:lt<'d to a :'II i11ct•n,• sulm il'r-;;'l•11<:•.', 
tlwre i,; 11011· a large hody o.l' opi11ion, bnst•(l 011 mur,· n •r·(•llt 11h--:1·rrn.ri ,l: 1,; , 1n tlw 
elfrct that it is Y<!l'V likely lhat the 1·\·clie sa lt lht·on· will :H·1· r11111t i'n l' llw o<:c11ne11l·C 

of sali;' in soils -~d ; gro;1i'1il ,rnter,i g'l'IIC'l'il !1_1·, 'l;hr- _,litlf'<'lll' .-;11lH11t·rg c:rH•( ' h,•.~;11\ , 
about 40,UOO,OiJ,(J yr,ani ~1go llttd 'the f11n11ation ul' t hP i n,1 :.-;t.111 1P /.!1':l\'t• I.-; , ,,,11,ru1onl,1· 

associated with sandplri.iri ri oj 'tl;e -iut1."rior, i'i N·r ta i11 l_1· miin• 11·1·,•111 111:111 this p,•riorl . 
As · these gravels rcquiro nioist condition;; fol' Lhcir fon11atio11 it i;-; ,•1·itl r·111 that 
since 11:liocene iiine:;, 'i-\7:esteru r'u1stralia h:ts e11jllyed a periotl of 11111 (: h iJPl ter min- ' 
fall than pertains at p·resent. , -1li'nrther evirlenee in support cl' this h:vpotlwsis i, 
adduced by J.t'inia'.yson' (10:36) in · his · discu;;5ion of' t he -ma1urnals r,r th, , ,h,sl'rl i<, i11-
tcrior. The fe'ehlc speeialisatiorn; of Atistrali,111 <k,;ed l'a1111a to l'lie tlP~<'rt.i,· 1·011-· 
<litions leads him to co~~:lpd

0e ·(p, 57) that ''if' . . . .. th e• (•entn• is a ,h•,;L' l'I , lhl'l~ 
at le11st it . is the', veriest 11f) \YC'omer amoug·~t (it-;;('Jt,;, :.111,l 111:.lll_)' of itti d,•i1i ic 11;; 
ret.ajn ·: · . ... habits · 1vhic:h mu;;t havp oh1·io11sl \' liecn d<·H•lop1•1l 1111dl'!' 1111u'h le,, 1 

1·igor01is C(Jn.dit.ions '0L¢li1nat~ tha~ HOii' obtain.;' Amongst tlw /!om of thP l .iw,,'_I' 
H.a11ge-; near t4e 1Ve~teru Australian border north ol' the .Nullarl,or Plains -i, a 
pateh of b]a()kboy (Xanthprrhoca sp. nnlrnown) , n g-enus typic·n 1 of the high nuu
fall areas. SiiniJ1tr, occm~·eneis hal'e been l'L\ jlOl't ('(l 11nst of '\\'ilnnn. a11d . ca.~t of ' ,, 
Leonom u.n~ it is 9i1gg·()s~eg ·. that thi~ affonb bola11i (:al support fo r Fiolny~·i,11's 
conclusion. ' · ,. · · 1 · 

,It scPms 'unlik~Jy' th1\'t. any e~risirlr•raltle portion of th(' 5al! at prl' ;-;ent i11 the , 
so~Js . m1rl gTourid ,:_wat?1} of" 1\Testcrn . Au~t-ralia ha s bC;'!n (le 1;i rntl frt)lll the -/~ 
M:10cene sea: . ·. · · · · , : ., 

Con'side1:ing tl1~ ' ra·ct.ii· of cy<:lie salt ul611,• ;11~rl.' n,~uming· tlin 1m<· t;11solidnted : ·. 
niateriar nborn t_he roek ,t,<J)!A 50 foel ,tlt!l'P, i11 the Iola! nhse11i,(• or ,jrai11ag-t' it woulil -·' 
take H7,00!l ycnrs· to raise. the soib l\t Salmon Gu111:s t,i l\.G per (•<·nt. s11lt a nd :15,000 
years to niise th(l ~oils' af. l\Ierretli.n to 0.;!5 per t' rnt. ln viPw ot this' th Pre seems 
little renson1 to pos'tulate that th~ salt. in \\TeA(l'l'll Ali'strnli :rn soil-; :111 ,l water,; l11we 

their origin in it'.' sea ~vhioh t-:Xi\3ted 40;000,000 ye:.ir~ ,11 _~·0. , , 

Jn the ·.fac~ ·of tl1is ;' th!)t'e seomi. little thai . 1.Han can ,lo ti, ,•oHtrol tlw forn.•.r . ,:
nssoei1tt11cl with ·th!) oc<'urre11ci> of ~nit in thr ,;,)ib ot' W <•:,tern .\11qr:1lia . . Tt is 
ki10\~n , however, · tJmt, uµi1er yirg·in 'ennditions, 1111 t'qnilihrittm hns ht't'n <'~!~~!. 

* 1'lingencw "'"'na .Lcopot'a m~y be tnkcn to represcut tho loco. ti on of lntitude ~9 c. S . . 
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raiuwi1ter in high rainfall 
'h is is pwliably due to the · 

is notP<l for strong so11th-
1ienr·e the c·,1llPC'1 ion ol' :;ca
t i111JHh~iblt• to c:dc>ad the 

1,\1.· thP ~alt in our soils 
hat is, it represent::. Ute 

thot1,r!1t to c>~tPll<l as !':tr 
Tlw ,-~·eli1• salt tlu"Vry sug

. l'~trrn A11stralia, although 
m:alr a·pa hnd presentN1 

11me~-~ _t hen Sta It• .!\'linin;;
ti:1 ry }'s~i1hmcrg:Pncc o[ the 
lt•aot a port.ion of tlw s:r\t 
·iatt,d thr inclll'$ion of lh1' 
!!;ronncl ,rnter of the south 
;1 and Salmon Gums. 
,f salt in some of the · salt 
i •a :.fioccne subniei·g-ence, 
C'rc-nt oh,en·a.tions, tn the 
•H:connt for 1 he occurrence 
orPllt' subnll'rg·e nce began 
,nstunc graYPb, comrn,mly 
rt• H\C-C.!! LI than this p C' riod. 
wtin ' ) is e,·idrnt thal 
·riocl 01 1n11<\h hdlL'r rain
rnrt o(' this lry pothe5is i~ 
.111nrnl~ ot' the dl'::<c>l't ic i11-
:11111:1 to flt<' dt>sertic eon
" c-ell tr!' is a tlt>SPl' l, then 
, ,l m,rn:· of ih deni zens 
n·lnped u11der much le~s 
;t ihe flam of the Livesey 
:1e X ullarbor Plaius is a 
typical of the high ~·ain- · 
t of Wilu1m mid east of 

;;npport. for Fi11hryson's 

lw ,-alt at pres1'nt in the 
Jeen dr:rirnd from the 

11ning the unconsolidated 
e1wr of drni11age it. woulil 
per cent. salt r.nd 35,000 
Yiew of this there seems 

i,1n ~oils and water s lmvc 

i~ ) cmitrol · the formis 
r L•steru Australia. It i,; 
·in111 has been e;.tnhlished 

tion of lntitude '.!9° S. 
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in which the ratio •between the percentage of ·salt in the soil and I he 1wn·P11tagi, ,ll' 
::;alt in rainwater is· about. 500 to 1 nnrle1· .11' l3-inch annual raint':1 II. Wi th the· c·h•ar
in:; of the conntry 1111dcr this rainfall, the ~o lubll' sa il s arc rnpidly hm,·hPd from 
light lpxtnrctl soils a11d slowly,-if nt all, .t:rn111 hr.iffy tPxt11n•tl soib. 1-:Yc·n in ltPa1·~, 
tL•xtnred soils, t.his ratio ·wnnlcl l111 1!X[lt'de<l to widPB in !'t1ltin1tt'(l eunntry anti t'.N

tain, if slow, in1pro,·eml'nt. shouh! rc•sult : 
This in1pro,·cment in the shape of IPal'hing of so lnblt, s alt s follnwin~ the• elt:1i'1 ·

in:; oJ' the eunntry bri11g::: othPr problcrns 11;; the g-rn1111,l wntl'I' len·I t,·11d ,- to ri:-sP 
:111d is knnw11 to have risen under a 13 to :!ll-i11,·h :1111111al 1·:1i11Ltll. \\'iilt 1h,· ri >< c~ 
of the watt•r table low-lying areas nncl porti11n,- ot' ,·,ilfrys 11n, linhl1• r,, t.1•1·01111· 

afl'ertrd with salt e1ie1;oachment. As far as is k1101n1 little l'a11 b!' .-lu111' 111 111:111\' ,•!' 
thesp iustanees except t~ establish salt lol t• raut pastnrl';; and, wh,•rtt l'""'ibl,:, [,, 
conqil!'I~ the cyclti uy- facilit.nt.ing· drninage aml th<' rcmo1·al of thr s/Jt tu tlw ,ea 

wheun, 1t eame. . . .· ___ _ /'.1 
/ 
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