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PIJUJJIJ1URY REPORt OIl !HE GlI>LOGIOAL lEAfUUS O:r 
K. BRODRIU' S lROIlSLft ES'U!I 

IIla"',,1. ~ 
tM ... tate, .. hich 1. d'hat" .boui ... a 1111 .. tan 

of l1qal, has bo. tho .oao of • _'HI' of Gpuia.a". 
oani.oa out d4u "h. au~10.. of ~. OODell for SoioaUtio 
ana IlIhnrial a •• ouch, ])oparlaa" of Ap,.1 Hoa1U .• 
'lh. UpOl'1aatal .. oft has ..... that "here 18 ••• 
UJllalewa 40t1e1tDq, or lla1Uq f.ot.l't .ff.n1 ... tho 
pnoral healtll of the nook. 0.. of tllo pooo1U. eoluUoa. 
ooui4er.a was that th. eoll • .., haYO ha4 ..., boaJ'U« 
on 1hh pro'bl ••• th. ob~.'" of th. pro._"~.f 
laepooUoa was to dnorll1n. it • acr. detail" ltta10al 
txaa1 uUoa of tho prop.ri7 .. ould b. .f ... 18taio. 
In .1uo14aUq 1h. pl'oltl.. A tlarihu ob3."'. pr ••• nhd 
1n tho .xaa1ul1on of .0 .. calcar.ou. ~001 h .. hich, it 
_. thoqlt.1, .., haot. b •• ,.uU.bb for acr1ouUU1'al- l:.~ 

Al'h ...... ao ao"\11.a work was carri.4 ou", 'a 
oua1aaUon of the Propert7 ah .... 4 that th.r. ".1' • 

"'" g.n.ral 

.... 1'11.1 J'Ook t1p.. and t"'" tho ooU. "Ol'. lugol1 r •• 14ual, 
1 ••• th.7 .. ere pro4 ..... of tho tidahpaUon and aeo.-p.e1Uoa 
of tho rook. ia e1 n. 'lhe 1atoNaUoa ooat&1'" la thio 
report 18 b ... 4 oa briof ob •• na11oa ... 40 4u.r1ag tho 
.xawdnat10n and 0. gen.ral 1ator.a110n 4or1y.a fro. 
deparilllatal publioatiou (priao1pal17 11J1dorgroUJl4 Wahl' 
SQppl;y Papor. 1 - 4 b7 P.B. B~.) r.por1. and aaa17.'.' 

!opOgraplq 

'lh. koak o' ~ Riyer no ... la • pneral .... torlJ 
tir.oUon tJuooup tll. prep.rt7. 1'01' a diateJlc. of 0.. aM 
• halt aile. to the •• utllth. oouat&7 10 ocap&l'aUY.lJ 
1 ... 1, 1 t th •• ri ••• eharpl;y ana tato .:nr •• southern 
porilon of the .nat. 18 rugpa ... 1Il1l;y. 'lo the norih 
of th. ri ".1' the oouat17 ta geUl' undulaUDg for a 
clill1ance of a littl. oy.r a aile but bocome ••• Aha" 
rugp4 fUrthor to the north. Several 811&11 oro.ke ator 
the Br.ak O' Day RiYer 'both frail the north and the .outh. 

G.oloq 

!he following rook types oocur on tho •• t.to, 'tis. 
P~, Carboaitorou. l1aeeton •• and lIu40to ... , 'lria. Jura 
An4etono .. 110 .. 8010 tia ••• , f.rU~ graY.la and 
... 4. aa4 Reo.nt a11uYium. 'lh. 41stJl1'but1on of the •• 
rook. 18 shown 1n a ga.ral way on tho aceoapaDJ1ag 
•• tch up. 

. P.ftlO Oarl)::;41forou. U..lI1on.. and ilUtstono.. -
fh.- lia.stoB •• .., 'b. da •• or orystalline. In the t01'll0r 
ca •• th.7 o.ro gnoral17 of a dark bluish colour ana 
1n the lat10r th.., .., b. blui.h or l1ght brOWD t. 7.l1ow. 
fh.7 ooatain abaBdant fo •• il r ... 1n.. 'lh. aRde1ioao. aro 
ti .. 1hi1lO4 rooks of • gr.1111h or 4ir1i7-.. h1 t. qolour 
and g.n.rall7 r .... bl. a ti.. grai.e4 eand.tono~ 

!h... rooks oullorop 'both on the north.ra anel .outh.~ 
.14 •• of th. r1nr. 0. the north.rn 8141. th.7 00ouP7 • 
e1rip approldJlat.l7 40 ohaiu wido .. hich paralble tho 
.... torn boua4ary teno. and th.., extaa .... tward lat. 
the Malahido Enah. In the lIalah1de Eeta ... th., are 



aaen to be horl&ontallt bedded and oonaia1 mainly of 
audetonea with thin bede ot lilleatone; thi. applies 
alao to the rook. ou1oropping aloq the wenarn 
boUDduy tenoe ot the !'robl.,. 'Enate. On the other hanA 
the outoropa fUr1her to the eaat iD410ate the presanoa 
ot enansi.e bade of lillestone with eu'bol'41Dat. audnone •• 
''-os the .ery 'briet n .. 1Dat1on _4. 11 would appear that 
the bedrool!: of e:xper1llanhl plot. Koa. 1 and 2 111 probably 
lisestone. 

On the south sid. of the riTer hort.ontally bedaed 
liaestones ou1;orop def1ni te17 in a _11 ore. in "the 
-laDd- padlock at a poiBt a'bou1 25 or )0 ohaine south 
of the road, and iJlBUaerable lises10ne boulder. ooour 
1n "the 25 acrt and 78 acre paddock. si tuah4 aloq the 
wenern bOUJldaq teca. .0 def1Jl1 ta outcropa ot sudetona. 
wara obaarTed OB the south side ot the ri.ar but .aae 
aanda o.erlying the l1llutoBe ouhrop in the -lan4· pad400lt 
may po •• ib17 repre.ant di.iBtagrata4 audnonas. 

The oha.ical c~oa1tion of the liserionea 1s 
illuatrated b7 the following 8Jla17 •••• 

fable I 

AnalYse. of lisestones 

!Ilk done 
Leases 

do. 
do. 

- do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

11i.OIi 1 Oli u u ." 

7.80 1.00 
12.24 1.57 
11.52 1.4) 
10.12 1.86 
8.60 1.72 

)0.52 
26.11 
11.31 
10.20 
,6.52 
2).26 
9.)2 

:froble, 16. 64 2.07 
Raneos'e 6.72 0.)6 
lit. 23.00 
Nichola. 

5.70 
2.60 
).10 
4.60 
4.86 
).10 
1.61 

froS Yicinitl of I1n", 

1.20 
1.72 
1.8) 

2.27 
2.18 

78.32 
89.38 
83.45 
83.9C 
84.97 
81.38 
62.41 
70.10 
85.20 
82.81 
76.68 
71.96 
88.48 
86.73 

3.89 76.22 
2.88 81.7) 

69.28 

0.32 
0.21 
1.15 
1.15 
1.00 
1.00 

100.11 
100.24 
100.27 
100.1j 
100.22 
98.6) 
98.81 
99.61 
97.~ 

98.08 
98.32 
99.41 
86.73 

0.4) 0.82 100.07 
0.11 99.80 

92.28 

. Onl, one e.nal7.ie ot the Parmo-CarboJl1feroua audnones 
18 aTa11able. fhe l.ooalU, is llangalore Creek, Bear 
PJlntTllle. !hie analysis i8 quoted below .e an illustra110Jl 
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of the g,neral ca.po.1t10R. 

labl. 11 

!paJ yd. of lludstOR'. !a,plolt Cr'M 

82.25 1.25 12.00 0.50 0.44 2.80 0.55 99.79 
-

In COIln.oUon wi 'Ua. the ana17.1. of IhI4sto.. 1 t 18 nto ... 
~ to etat. that th.r . 1. oOR81d.rabl. Taliation 1n th. 
oharaO'hr of the IllUdtton." It:ro\lllt.01lt the .nat.. Soa. 
tn •• art .0)", oalear.ou. a othtr. mort Bilie.ou. than 
the lIn10al ap.ciaen anal;, ". 

An iftterpretat10n of the aboye and oth.r analTa •• 
wi th r .. pen to the eo11 forming mbete.llOtIJ liltely to be 
71.1d" wUl be giyen in a later a80Uon. \ 

frias lura Sandston ••• - a,OIle .andston .. outOl'Opp1ns 
on the hill. in the .outh 8asttrn ponion of the eetat.. -
jut b"ob4 the oultiTattd land, probably beloag to th18 
a1.t... The outorop. ob.trYed wert prinoipall7 qua~. 
sand.tolle. of the Rose serie., but, troll the fact that ooal 
lIIeaaures are moWJl to ocour 1n Cardiff Cr.ek, 1 t 1s 
probable that f.lspathio s nndttones also ooeur in this 
YicInit7. Bo other sandatone otnCI'OP' w.r. ob •• "ed, 
thoush the sandJ nature of the soil 1n the oulUTde4 
paddocks, on the e.etern ponion of the prop.ny i_edishlT 
south of the road, 1ndicat.s that the b.4rQck is probablT 
a sand.ton •• 

In oonn.ction 1I'1th the foregoing paragraph it 18 
nee.ssa17 to .xplain that in la_ani a the Triae-Jura sy.t_ 
is oOllposed of two gr.at a.rie. o( rocks, yi.. a low.r 
known a. the Ross and an uppu oa11.4 the Pelepath1o. !he 
former seri •• 1. COIlpo .. 4 118J.nl7 of quan ... ean4s;on •• , 
mudston •• and shales and the latt.r of f.lepathio .an~~s 
mud.ton •• .bIl.s and ooal S.&II8. !h ••••• ntial diff.r.nc. 
b.~.en the ~o stri.s as soil form.r. is the pr.senc. of 
f.lspa£ 1n the Pel'path1o Sandaton. seri.s and 1t. ralit7 
or absenoe in the Ros.. . 

'h. aost oa.aon conetitu.:ab of the Ros. aaadstou. 
art ,ual't. and IlWlOOYi t.. Of the t.lspath1o sandston ... 
the main conatituent. aft t.lapar, quaftS and auecoYit,. 
No ana17s.. of Ro.. taD4atou aft sTailabl. but the 
ohtm1oal ooapoelt1on of 'lih. f.lepathic sandstou is 
indioated by 'tin. following anal,.i •• 

table III 

AjDel18h of "el'9.'41o Sananopt 

• 

M&O X20 Ba20 

0.01 3.10 2.85 

Wat.r 

99.76 

Localit1 - Borth eaet elop's of Pikes Hill, eaat ot 
J.ri,oho. 

M.lta .. - !his 18 a lII.d1a 'lio ooarS! grai:a.4 Ipeoue 
rock; ot int.rm.diate to basic coapo.1 tion, COh81tting 18rp17 
of soda lim, i.lepar. and augit.. It 0001llS .s dyk •• and , 
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.111. 1n1:J'Ud1q "h. rooka of the P.1'IIIo-Carbonif.roua 
and Triae-Jura a,al.a. 

!h •• on .xtena1T. ou"oropa of d1aM •• on l1h • 
• stal1. ooeur "0 l1h. no~h of l1h. r1T.r and for. a 
bl'oa4 nl'1p abou1: 70 ohain. wide wh10h ext.naa p&1'all~ 
wil1h l1h •• an.rn bouaaa.., teno.. btI.natT. outoropa aleo 
ooour on 1h. hill. in 1:he aou1:b w.atern port10n of "h. 
propeMl. and a _11 hill of 41alla •• ooour. t..e41a1le17 
aou1:b of "he road. In add1t10n to the.e, 1DDUab.,.ble 
41aM •• boulder. 000Ul' 1n 1lh. T1c1ni '" of 1:he hoae.1:eed 
and 110 l1he w.al1 of th. I12Jkiq •• 48. 1.1: pre.en" no op1nion 
oan b. hasar4.d as to whnher the.e bould.ra were d.ri T.d 
fra. un4.rlJ1ng 41a-' •• , or whether lhe7 r.pre.en" 
.. 1:er1al deriTed froa tne dlalla.e 11 •• 

' -Onl, "11'0 anal, ••• of d1aM.. are aTailabl.. Thea. 
are .hown 1n "h. following "able. 

table IT 

.u.lne. of Diaba8. 

(1) (2) 

51°2 52.49 52.31 
!t°2 0.62 n.d. 

Al203 16.44 20.86 
"e203 2. fiO 1.40 
"eo 5.)0 7.88 
1In0 Trace -
·sO 6.18 3.64 
OaO 11.71 10 .. 28 
Na20 2.06 2.56 
x'20 1.09 0.38 
H2O. (under 100°0) 0.15 1.1S 
H2O+ 1.42 0.30 
P20, - -

100.06 100.79 . 

Looa'tion g~ Launce."oa -
!e~1al'1 SZ'&nl. and Sand.. - theee _"'" 

pr1noipal17 along 1lhe 1'81111'&7 liae 1:011'&1'48 "he we.'tern 
boun4al'1 fenoe. !he ou"orop. W8re no" e~ned bu" 1:h. 
ooourreno. 0 f "heee rook. 18 indicat.d on the polol1oal 
up aooOllp&ll71q -Undugroun4 Tia1ler Supp17 Paper .0. 4-. 

aeoen1l AlluT1_. -tIPioel black 1'1 TU alluTi_ 
.xteb aloq ... po~101l8 ot the Break .' Da, R1Ter. 
th. prinoipal oocurr.noe. no11ed weI'. on 1Ihe no~h.rn 
.1d. of the nTu "0 the noMb and nor1lllwen of the 
hoa.need. 

the S011.. - J.. ."ate4 aboTe lhe .011. are lar.~, 
produo". of lhe d1.1n"egrat10n and deoOllpo.1"10n of "he 
rook. 1n .Uu. While 1Ihi •• "a".ent gen.ral17 hol48 good. 
"here are oe~a1 tran.1t10n ton8. oOTering aaJlJ acr •• 
of land 1n which the 80U. of -no conUguou. rock "IPe. 

r 
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may intermingle. Thus the soils of experimental 
plots Nos. 2 and 3 probably consist in part of a 
mixture of soils derived from diabase and limestone. 
The following notes refer mainly to the fairly definite 
sotl types derived from underlying rocks but some 
reference vdll also be made to intermediate or 
transition types. 

Limestone - The limestones yield a light coloured 
brownish or yellowish soil somewhat in the nature of 
a marl. In some:;laces it is many feet deep and 
ap',;eare to cons; st mninly of clay. Experimental 
plots Nos. 1 and 2, the 25 acre and 78 acre paddocks 
referred to above and probably the bulk of the land in 
the "land" paddock are located mainly on limestone soil • 

The analyses in Table I show that the limestones 
are impure. In the process of soil formation probably 
80" of the calcium oarboD8te and the bulk of the m~'gnesium 
carbonate (shown as oxide in the analyses) would be 
leached out. The resultant concentration of the 
remaining cons1iituents accompanied by ohemical and 
physioal changes forms a soil composed mainly of 
quartz (sand) , clay, limonite (hydrated ferric oxide) 
and calcium carlJonate. Though such a soil would be 
rioh in caloium carbonate the amount present relative 
to the other constituents would be comparatively small. 
The "ercentage of clay would be probably large. 

From the point of View of plant and animal 
nutrition the chief defioiencies likely in such a 13011 
would be potash and phosphates. W1th regard to potash 
a possible source of this material exists in the 
diabase"nd felspathio sandstones from which it is 
leached by the action of carbonated waters. As most 
soils have the power of absarbing alkaline bases (potassium 
or sodium) from percolating waters, and in view of 
the fact that most of the underground waters would 
be likely to contain potash, there would be in all 
probability no deficiency in this substanoe. However 
no similar source of phosphoric acid exists, the four 
tables of analyses indicating a complete absenoe of St. 

Before concluding these remarks on the limestone 
soils it may be advisable to pOint out that on some 
undrained portions notably on or near eXperimental 
plot No.1, precipition of calcium carbonate (calcareous 
tufa) is taking plaee. Apart from the water logged 
oondition of the land the excess lime produced in this 
manner is injurious to the growth of many plants. 
Effective drainage would arrest the local precipition 
and tend to leach out the excess lime in the soil. 
Another condition likely to arise in such sail a is the 
formation of ferrous oarbonate, a substance poisonous 
to plaU growth. 

Mudstones. - Wi th the possible exception of a 
small area of sand7 soil overlying the limestone 
outcrop in the "lane- pa440ck, no definite soil 
types derived from these rocks were observed. Given 
complete disintegration the mudstones should yield 
a soil with a" lieJl clay content, the chemical composition 
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of which would :-'pproach closely to that of the original 
rock (see analysis Table II). Unfortunately complete 
disinteF,ration is rather the exception than the rule 
with the mUdstones and the soils derived from them often 
contain large angular blocks and pebbles (stony ground). 
Mudstones with a high lime content and these interbedded 
with shales are likely to form much better soils. In 
the former case the soil would be probably somewhat 
akin to that of the limestone. Some mUdstones merging 
on sandstones yield a soil similar to that derived 
from the Ross sandstonee. 

With regard to deficiencies, lime mayor may not 
be present in sufficient quantity depending on the 
composition of the original rock. The analyais indicates 
an absence of both potash and phosphorus but as shown 
above a possible source of potash is available. 

Sandstone - As indicated in an earlier section 
of this report, the Trias Jura sandstones are divisible 
into two major groups. and it will be convenient there­
fore to deal separately with the soil types likely to 
be derived from the rocks of each group. 

The Rose sandstones consist essentially of quartz 
grains and a little mica. The residual soils are 
therefore sandy. When these rocks co~tain beds of 
shale. the clay content of the resultant soils i. 
increased and the soil is therefore of much better 
quality_ The lime content is likely to be low and 
conditions as to potash and phosphorus would probably 
be sillilar to the o~lses outlined above. The soil of 
the oultivated paddocks on the eastern boundary, 
immediately south of the road, appeared to have been 
derived largely from Rose sandetones. 

The felspathic sandstonee yield a dark loamy 
soil of good quall 117. The deooaposi tion 0 f the 
felepar ensures a high clay content and abundant potash. 
Lime mayor may not be present in sufficient quantity. 

As with soils derived from other .ock types there 
is a deficiency of phosphorus. In Underground Water 
Supply Paper No.1, P.E. Nye, describes the felepathic 
sandstone soil as being the beat occurring in the 
ldidlanits. No soil of this type was observed on 
Frodsley but it is possible that some may occur in 
the extreme south eHstern portion of the estate, I.e. 
towards Cardiff Creek • 

• abase - This produces a dark red or brown, 
heavy soil with a high clay content. As the rate of 
disintegration and decomposition of the diabase is but 
little in excess of tinat of erosion the depth of soil 
on diabase country is shallow hence most of it is poor 
and stony. The greatest depth of such solI is likely 
to be fo.nd around the foot of diabase hills. Under 
certain conditions the soil is of fair to good quality. 

The analyses (T.qble 4) show that phosphorus is 
likely to be the only serious aefioieney. The weathering 
of the augite and felspars provides an adequate amount 
of lime and the felspars also provide potash. As 
mentioned previ.ously the potash derived froll diabase 
and that from felepathic sandstones is probably also 
the main source of the substance for residuel soils 
of ,.,hich the parent rocks contain little or none. 

Tertiary Gra.vels and sands - Owing to the wide 
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variation among the several types of these formations 
there is likely to be a s1m1lar variation in the nature 
of the soils. The gravels are likely to be oomposed 
of pebbles of diabase, limestone, mudstone, and probably 
quartz and sandstone, henoe the s011s may be analogous 
to a mixture of soils derived from the four rook types. 
A predominanoe of psbbles derived from any single rock 
type would of oourse produoe a s011 type closely 
approaohing that of a normal residual soil derived from 
that rock. Th .. s a 'reriiary formation, in which diabase 
pebbles predominated, would produce a soil 010se1y 
r'sembling that of the diabase. 

AllU'ri.um - The alluvial soil occurring along the 
banks of the Break o' Day River is oomposed of a 
mixture of mineral fragments derived from the various 
rook types traversed by the drainage system of that 
river. It may therefore be described as a mixture of 
all the soil types described. It probably contains 
a high percentage of organic material. Such as was 
observed was blRck and heavy. 

Transition Types - It would be impossibls to discuss 
other thaD in very general terme, the characterietios 
of the various types of soil likely to be formed by the 
intel'mingling of the more or less definite types derived 
directly from the rocks. With regard to the mechanical 
nature of the various soils those d.erived from Ross 
sandstones are the only ones 11kely to lack an adequate 
amount of clay, hence the addition of material from 
any of the other types would tend to correct this 
defect to some degree. As regards the chemical 
constituents an addition of diabase or felspathic 
sandstone soil to that derived from quartz sandstones 
or mudstones would increase the potash content. while 
an addition of limestone or diabase soil to the other 
types would result in an increase in lime. 

Agricultutal Lime 

Some deposits of oalcarious tufa were examined 
in view of their possibilities as :l source of agrioultural 
lime. The principal deposits occur on the norih side 
of the river in the Malahide Est~te just beyond the 
western boundary fence of P'rodsley. The calcareous 
material forms small irregular mounds and, undoubtedly. 
has been deposited from springs exuding from the horizontal~ 
bedded Permo-CarbOniferous mudstones And limestones 
ocourring in the immediate vioinity. The material is 
soft and friable and could be readily worked but 
unfortunately only a very small quantity i8 available. 
Present indioations are that the amount is insufficient 
to warrant the expense likely to be incurred in extracting 
it. 

Conclusions 

The principal objeot of the present inspeotion 
was to asoertain if a more detailed geological survey 
of the estate would assist in the elUCidation of the 
problem presented by the unknown limiting factor which 
is affecting the health of the stock. The results 
which could be ,cchieved by such work arel 

(1) An r: ccurl1te {\oological map of the estate. 
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(2) A soil map based mainly on (1) but whioh 
woult1_ also take into consideration the intermediate 
or transition so11 t_ pes. 

(3) An investigation of the ohemical and physioal 
composition of the several soil types. 

(4) An examination of the soils from the point 
of view of their mineralogical composition. 

1 " . . i 'l" 

(5) Examination of the surface and underground waters. 

It is suggested that (3) and (4) could be carried 
out with the co-operation of the Department of 
Agriculature. 

The interpretation of the data so obtained, in 
so far as the i.formation is likel,. to be of use in its 
application to the lR1IJ;Jeri of anlul health, would be 
beyond the proTin" of the geologist and must be left 
to those competent to deal with it. 

Geologioal work along similar lines has been 
oarried out in Western Australia and, I think, aleo 
in New Sealana. In We.tern Australia the results have 
been negative in1be two cases)f which I have read, 
but a negative result does not necesssrily mean that 
the information so obtained is valueless, rather does 
it suggest the undertn~ing of other lines of investigation. 

Mines Department, 
Hobart, 
11th November, 1932. 

Sgd. R.J. Finucane 
r'IELD GIDLOGIST 
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