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GECLOGICAL REPONT ON THE

AND JERVIS DAY ABRODROME,

Rewort No, 19L8/21,

-

L DUMMARY AND RAECOLLIEND.LTIONS.,
e EAEEC AL

Pirebrick Clay. (See "lan ACT.182/1). The firebrick cloy

lies on the south-west side of Jervis Bay Aerodrome, under-
lying an area of about 14 acres within the serodrome boundary
Tence and about 35 acres outslde the fence. It is surrounded
by anlunderlein by sgandstone and has & generally sandy cover
wihich averages about L feet thick., The deposit his steep

edges on the north-west oo’ south-eant marging ond has a thick-
ness of up to 15 feet i inches. Near the margin there are &
number of discoloured and gritty bands in the cloy, particular-~
ly near the southern end. Thesse appear to be of local character
only,

(i

The total cuantity of clay is probably in excess
of 1,200,000 tons oi which &00,000 tons lie outside the zero-
drome boundary, and only about 170,000 tons lie outside the
funnel of a proposed U5 degrec runway,

Present Leases, The position of Block 29, the lease at pre-
sent held by Newbold General Refractorics Limited, anpears to
have been calculgted from an incorrect plot of the proposed

L5 degree runway. 1t conitaing only about 18,000 tons of clay
to a depth of 10 feet and prorably would not exceed 30,000 tons
to its full depth, whercas a block of about 9 acres bounded by
the runway funnsl and the acroCrome fence would contain mors
than 100,000 ftons ol clay.

A new lease opnlicd Zor by Newpold Gensral Reifractoriss
Limitced has been marked by only two leasc pegs, one of which is
well within  the funncl of the (roposed runway.

FProposed RUnNway., To G- %e, the arez avallabhle for mining
appoars to ave been limited mainly by the funnel of a proposed
L5 degree runway. Thic nroject anvears to have been abendened
and the R.A.N,, who are at resent taking over the aerodrome,
may be willing to permit ¢n extension of mining operations.

Aerodrome., (See plan ACT.182/2). The aerodrome has two run-

ways whose bearings arc 25 degrees and ilh degrees. Of these,
the 16l degree runway avnears to bhe the better. It is underlain
by sandstone, sand and grit and has o veisonably firm even sur-
face. However, its south-west eldze has recently been filled
with material stripped from the Lfirebrick clay deposit., This
conteins a large cuantity of white clay which may cause an uneven
gurface in itime.

o Y

The 95 degree runway aas sandstone at each end and
is undcrlain by sand from the cenire to 1ts western end. How-
ever, there is a thin band of white sandy clay underlyin_ the
gastern partion of the runwey where, after rain, the tarred
surface becomes cracked and blistered and csome patches are very
SOftt

Recommendations Ior Future Mining Operations. It is suggested
that, on prescnt rnowledge, it would be advisable tc continue
mining from the existing cuarry along the aerodrome boundary
towards the centre of the deposit where good clay 15 feet L
inches thick has been encountered in Bore No. L3, If possible,
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the present leasc, Blocli 29, shiould be sxtended to the edge
of the proposcd runvay funnel cnd another attempt made to
0btoin permiszion to mine within the {unnel.

The presence of discoloured and gritsy bands in
some areas of the clay sugzests that, 1f it becomes necessary
to open a new guarry, a programme of deep boring should be
undertaken to determine the best quarry location cnd the depth
to which i1t should be worked, :

II. INTRODUCTION,

Situation. The Jervls Bay Aerodrome is situated on high
ground about one mile south-south-west of the former Naval
College. The firebrick clay underlies & triangular ares of
about 52 acres on the south-west side of the gaerodrome and
lies partly within and partly outside the aerodrome boundary
fence,

Prospecting and lanning. A plane table survey of the area
south-west ol the cerodrome was made between 10/2/48 and
25/2/48 and a number of test bores sunk to determine the margin
of the clay. Plan No. ACT.18a/1 has been prepared from this
surveye. A reconnaissance of the aerodrome itself was mede and
a geological sketch plan (Plan No. ACT.18a/2) has been pre-
pared.

History and Production., It was stated locally that the fire-
brick clay was first Giscovered by an aboriginal from Wreck
Pay. However, 1t was noted that the clay had been exposed
prior to 191l in the old brick-pits (see Plan No., ACT.18a/1).
On L/11/L1 HMewbold CGeneral Refractories Limited firs’s made
annlication for a lease to mine the clay. It was decided not
to grant a lease within the @erodrome boundary or within the
limits of the funnel of a proposed L5 degree.runway, but the
Company was eventually granted a licence to mine the clay as
from 1/12/46 in a Dblock of about 8 acres known ..s Block 29,
Since that date, the Company has anplied for a further lease
on the opposite side of the funnel of the »roposed runway.

The reported production to 30/11/L7 was 2,310 tons
6 cwt. 3 ors. and measurements of the quarry on 10/2/L8 indi-
cate that total production to that date wes eapproximately
2,500 cubic yards.or.3,800 tons, assuming a density of 1,5
tons per cubic yard. This would include clay which has been
dumped near the ¢uarry to allow work to continue while the
guarry is under woater in wet weather, ‘ )

ITI, GEQLOGY AND TOPOGRATPIY COF ABRODROME,

General: The whole Jervis Bay arca consists of Upper Marine
sandstone with localised shallow cover of sand, gravel and
clay., The topography is a mixture of rough scrubby sandstone
country with swampy areas, lakes and old sand dunes covered

by heavy timber, :

The aerodrome 1s situated on high, relatively flat
ground zbhout one mile south-south-west of the Naval College,
the intersection of the two runways being 195 feet above sea-
level, Beyond the aerodrome from north-west through north to
south-east is rough sandstone countryvhich falls sharply to
Lake vindermere in the north-west and to ihe bay in the north-
east, waile to the south-east the country rises ltowswrds the
cliffs near Steamer Beach. To the south, swampy wateprcourses
with few sandstone outcrugs all gently to Mary Beach where
there are low sandstone clifs. bHoyond a swampy area_to the
south-west of +the aerodrome are old sand dunes covered by heavy
tinber. '
Aerodronme. Sandstone outcrops from the north-~eastern side of
ZeroGrome round to the southern end of the 164 degree runway
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(See Plan Fo. ACT.18a/2) where it hws a strile of 17 degress
and & dip of & degrees to the west. At the western end of
05 e nvay are numerous sandstone outcrons, to the

the 95 degr
w swampy arsa ol thin scndy cover underlain

28 T
vest of which i
5 i

mg

by scndstone th & Jew low outerops. 1In the oouth-west

unfle bctuﬁwn the o runways 1s an crea of heavy timbor traver-
sed by a swampy watcr—-coursce. Between this znd the runways

is en arca of low scndoatone outerons walelh arc hicden by
bracken and srass,

Tarce wrcls of clay were wound wisthin the soroldronoe
boundary. The firebricl: cluy lics west of Ho 3 Wh ﬂDJ wator—
course 1in the scuth-woest un.Te off the runvays and extends out-
side the aeroldroms Lound vy \me; Plun Yo, 4CT.18a/1). It has
a shellow cover of sunG and sindy cloy and is generally cover—
¢ by heavy timber cxcept for one ern.ll are., the site of
Newbold Genercl Refractorien Limited nieuent cuarry. On tho
souti side of the 95 degroe runwoy aris the west, 1s an
gxposure of white sdndy clay in o . & bore on the edge
of the timber nearly 1,000 feet eaut of thils encountsred
slightly sandy white clay at i Ieet 6 inches, but bores further
east were bottomed in hard roc“, orob Dlj sandstone, withour
encountering clay. It is not known whether this clay area
is an extension of the firebricl clay, but 1t is considered
more likely to Le a separate occurrence, Thethird clay deposit
lies in the south-east ungle of Lue runways and extends under
the 95 depree runway towards the Jervis Bay road, The clay is
wiite to grey and slishitly sandy, excent for one smzll areu
wherc it closocly resembles the i¢r0b‘10k clay, and it is
generally less than 2 feet thick., It is underlain by sandstone
and has a shallow cover of variegated sonds and grits. A test
bore on the edge of the 95 degree runway encountered vhite
sandy clay from 2 feet 3 inches to L feet and in this area,
tiie tarred surface of the runway becomes cracked and bl"“t=wwd
after rain, Sonc patches are so0 soft that they have o mzrked
braking effeect on a car.. The presence oi roundsd sand grains
and a few diatoms in the clays indicates that they sre of sedi-
mentary origin, probably of Pliocene or Tleistocene age,

o+ 72 C‘J‘ﬂ

To the west and south~west of the Lirebricl: clay
is an area of old sznd dunes which are alipned roughly noirth-
gouth cnd covered by heuvy timber. OCn vhe north side of thie
95 degrec runway are two sand ridses, pousibly old dunes, in
wnlch sand pits huve becn worlked,

The south-watt olge of the 18l Jdegres runway has
recently been filled witll natericl snr?n“ed Tpyom the firebrick
claye This contains o lurge proportion ol white clay, but

test bores indicate tha t io underliin by sandstone with a
shallovw sanly and _ruvelly cover

iv. THyEs I P LOn Oli‘ L IRUPRICH CLAY.

Surveying. The vicinity o the clay Ceposit was surveyed

v meons of a planc table and ta¢duc001c alidade fitted with

& Beeman Arc. The survery was oriented from the existing run-
ways ond levels were cédlculated from the helght of the inter-
section of tne “unw S as shown on ¢ plan being used by the
Department of Jorks oud Housing, ALl traverses closed accu-
rately ifor level no that the reduced levsls of bores Hos. 1 to
L3 (whielh were surveyed) should be reliable. The contours
should be reagsonably accurate in the vicinity ol the clay
depossit, but in some o” er areas, particularly within the
timber to the east of the clay, insufficient pointg were obtain-
ed to allow accurate contouring, All sandstone outcropns shown
with & so0lid line wore accurately surveyced, the position of
the remainder having bcen interpolated,

D"
——G‘
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Boring —Wovramme. The retiring local manager for Newbold
General Refractories Limited stated that some boring hed been
carried out by him, using a 3-inch cuger, to determine the
extent or the clay, However s N0 record of thesc bores had
been kept and their positions had not been mnarked, o & boring
prograumne was undertaken together with the olan teble survey.
The bores were put down using a L~inch post thole vorer with
extengion rods, a 3-inch auger and a H-Ffoot crowbar.

In most cases the —osthole borer wus more effective
than the asucer, althoug: the suger wvas wreful vop penetrazlrg
hard or gravelly bands, and ihe crowbor was invalusble for
work in compacted sedingnts., It woos found that the nosthole
borer was rapidly olunted in uh::p sond and the blades become
bent in coarse gravelly matoriel 1, wo uhat, os the work pro-
gressed, boring become mozc difficult,

Due to llmloea time, only thice doep hores were put
down, the remainder heiny shallow bores 10 determine the posi-
tion of the clay margin, In several cascs very hard bands
were encountersd above the cley, but, boring won continued
where it was nposoible to make any pro ress no matter how slow.
In most cases, where clay wes not ﬁnco1ntureu, the holes were
bottomed in hard rocli, Gonurully the bottom coul?® not be
sampled, especielly in holes more than 6 feet deep, but in
some cases sandstonce Ifragments were obtained, Yor the purpose
of outlining the clay it hos been acpumed that all theze hores
encountered sandstone, so it is pos.ible that the clay has a
greater extent than has been indicated.

V. RESULTS OF INVESTIGATION,

General, The results of all test bores (sce hnpcndlx I) have
been plotted on Plan Ho, ACT.18a/1 togothvr with the estimated
boundary of the clay. The occurrence is roughly triangular
with a sharp apex to the south and has an area of abhout 52
acres., DExcept for the north-cast corner and the southern avex,
the surface of the clay in very flat with an even dip ol about
# degree to the west. DSection A, through bores Wos. 5, I3 ond
26 indicates that the thickness of vile clay on this line is
very constent at about 15 Teet; alithoughr the exact thicliness

in Bore No. %6 was not determined. It will be noted that the
sandstone margin is verysteep, as is zlso rerealed in the cuarry
which has been worked %o a doepth of 10 feet of cley very close
to a masgive sandstone outcrop. In the southern apex of the
occurrence the clay haw a sihecper surf.ce an: thins out, being
only 16 inches thick in Bore 21, Thig may be due to fO ion
alter the clay deporlt was forwed, In the north-esst corner
the clay surface appears to rise considerably as shown in Bores
"Nos. 41 and L2, suggesting either an uneven surfuce of the clay
or the presence of anothi.r LTav deponit stratigraphilcally

higher thﬂn the main occurrence, The nuwiber of hores on the
north— ast corner wos -mu“ffici@nt to CutO“]iH“ exactly she

<

posiltion of the clay margin and it 1s possible that the clay

[
3

extends towards that found in Bore No. 4“,

The cover, which varies in thickness from 1 foot
10 inches t0 8 fect G inches, consists gencrslly of sand and
brown sandy clay, with local variations such as rﬂﬂ\ellv bands.

e

The averase thiclness 1s probably about L. feet.

Guality of C;gy In the quarry, the clay has besn exposed to

a de,bh of 10 feet. The quality appcars to be guite cons lktent
the clay being clean end white, with numerous rootlets as the
only visible "impurity'". However, in Bore No. 5, about D00
feet south of the quarry, the olwy contaings brown and yellow



gravelly bands fron % feet & inches $o0 10 Teat. Delow tiis
the clay may e of hichwr w.lilisy but saunles were countomin-
ated by browniuh ~r. "oTJv vator wiich come in at 10 feet,
In Bore o. 50, on the Oggoui e tide ol the deposit, .o cluy
sovnt O inches to 11 fect.  Below

ig of mood cuolity from o

11 feet bands with red @il yellow Zincolouration were encoun-
tered and below 17 Ieet the clay is consistently yellow in
colour. Bores Iios. 18 Lo 22 in tiwe couthern apexr of fthe
denosit encounteved cloy wilcil contoins o largc nroporvion

of red and yellow suncCy, oritey ond rwoevelly bonds.  All these
Giscoloured end ~ritty bands in o cloy ayncar to be of
limited extent and locelly variable. In all othear Hores in-
cluding Mo, L3, the deep bore in the centre, ithe clay wprears
to be of good quclity.

C.-,'_r

The retirine loccl maneger for Newbold CGenemtl
Refractorice Limifted stated that the cluy ot pregent teing
cuzrricd is valued chiefly woi its hich clwnine content. Its
water contcnu 1z high =so thcu, due to irvegular shrinluce,
it cennot he wade directly into firchricks It is, therelforc,
calcined, crusihed and mixed with othoer ¢ ,layu o lower alumina
content to produce o livcbrick with at lecst [0 ner cent
alumina. The followin~ wis stated o be 2 troicel an.lrsis
of o calcined sawple IRom Tie (U,

-
N
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Origin and .re o Oliy, A
nuwibsr ol cluy samyslos reves
ot guartz and chnlc’\ou\ Wi
gnonge Uulculo and versy o
The alatoms have beecnil Tentiri
water tynes o v1oul;, Dictonn wna ef, Jyclotells. Hhe clay
is, therefore, a Ireshwater sellmenvary denoslit ol age - Tlio-
cene Lo Reccnt. The fuet thet the clay hag a dip of +r derree
swirests that 1t i older thun Recent and that its age may

e Pliocsne Lo Tlelntocene,

roscoric exoning tion ol a

whe ﬁuebhuc~ o roundad grainsg
'urely Teoaoments ol siliceous
nilotons. thwrourshouws the dewesit.
by Lilss L Cresin os tie fresh-~

Four cloy scunles wrow Hore No. L3 are described
in detzil in A3wuu'3x I,

Reserves. he lack ou d’wn Lbores and whe fact that wost
borcs are loccted necr the margin allows only @ vary roush
estimetion of the cuantity of qluy. A8 Seetion MAT shove a
denth oL 15 feet ol clay and the cley 1n bho guarry hos heen
orked to 10 feet, un over-all depth of 10 Teet has besn
asswaed for the »nurnouse oi culculation, mle areas calculated
are those containcd by the estimated clay margin as shown on
Plan 0. S0T.18e/ Y, omeept that the e”en o_ noor cuslity clay,
souti orf Bore Iloe 10 his been omitted. he clay density =
boon ”%buj cs 1.9 tons wer cublic yumd

RE—

Lok
-
i

3 . Lox convenlence,
the denoplt 113 bean divided Lo slxn wortions bounded by the
aero&romn rence and i DOUNCLITLOS 0. '30 innnel o the »nro-
posed lii Jegreos DunLay.
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_t’OI"t 1.0 Sren UU[.—IU-.-L"V [ —
e e i poTes | yerds . FOPS
Horth-west of Lunnel within Cence 3.0 60,000 90,000
Within fuonel and feonce 9., 160,000 2110 , 000
South~ecast of fumnel within Tence 349 65,000 05,000
Total within Fence 176 280,000 120,000

North-west of funnel outside feonce i,7 75,000 115,000
Within funnel outside fence 27.0 150,000 675 OCO
south—-east o funnel outsidie fence 2,2 55,600 559000

Total outside {ence ‘ 3l 7 560,000 8L, GO

Whole clay depouit 52,34 10, 0G0 1,270,GC00

et v  pasg e I v vy

Loy hotol CAn nhl U:)r

Irom this 1t will be soen
of clay is probdbly in exce.s of 1,20 tons, of which liutle
moie thun one eisivth lics cuinide ithe aerodrome poundary and the
funnel of the pronoiod LY (eriee TENVOY . -

LS

_____ ed ap Blooll 29,
Nresent nela by Hewbeld Gonercl Rorrasiorics L1.¢1cd connists
rininly of sand“uono un&er gunalloy corer.  Phe 1 :ebnlc celay is
conllned to an area o 0,9 acrses in the eazlbern corner of the
lease and lies Wuoliy vithin <he vYenced area (see lan No. ACT.

s
<

Present LecieS. The ored 6! 9, the leose u.t
-

-7

J
18a/1), Assuming & depth of 10 feot of cluy, the depth at nre-
sent being worked, the total cloy evailable iz ao.nt 16,000
tons. hOWGVu;, i worled %o ifs full Jenth, & further 10,000
tons may be obtaincd, '

The position of Block 29 sunears to have been calcu-
ated from an incorrect nlot ¢ the pTOJOudU TUnviay,
thereby preatly reducing the count of cluy ; fOL mining.
If the nosition ol the L5 (blncc PUNYWEY &hovn on n To. CT.
182/1 is correct (meo uclom then & block ol wbouth acres bounded
by the eserodrome bountary I ance aund the runway funnel would con-
tain more than 100,000 tona of clay,.

The new lease anplicd for Dy Newbold (Genercl Relrac-
tories Limited has becn marhk by only two lsase pegs nsar the
aercdrone boundary Lence. AiLs uhown on Plan io, Cr.luQ/l, this
proposed lease lies almont wntlvely within the runwcy Lfuniel.

Proposed LS Degrec RuUNWAY. e DTODOEE d ranvay &s ploted on
Tlan Lo, ACT.1loa/1 has beon ploivted Lioxn Depﬁrtm@n* ol ﬂm,
Interior Neg. No, 303 i.i..¥., allowing an over—2ll width of
LOO feet and an over-run ol 500 fcet, fPOM‘dulCﬂ the edpes of
the funnel diverge at 15 denrees Irom tiwe line ol the runway,.

Jarolu the @ero-
Tucurae on 23/3/L&,
no hYnoulstse o6 the u?OUODCd PUNWAY
They stated that, us rar LE Lhwir genar awent 1s conce srned, any
such project has becn abailoned, Lo there would e uo obdection
to mining opercuions outulde thic sowth-west bou uuc"w of the
a8roaroine,

The Department ol Civil .viotion
drome at vreuvent and, vm,ﬂ interviewed 1in ilc 'I“L
the engineers concernsd Luid

-\,«‘

The aerodrome is ut Hresent :eing hanced over to the
Rek, N, and an informal discussion with the orficers concerned
suggested that, alter LUPFAO“ deliberation, the R.L.1U, may he

willing to nevmit cuch wining op: thlons..



Bore R.L. Depth Pirebrick Clay ground -
o j}'f% of - Bottom waterp Rénarice
Pe * cover Iroim TO levsl . ‘ —
1 18L 6! il Sandstone ot reached
2 185 2! Hil i i
3 18¢ 3! il i i

L 150

3
5 190 3! 6” 16” 1976" ’ " 101 Bi

\

s i1 clay Ffrom i9' to 19'6%,
9)6“9 11.!_'6",.811(1. 19!6H.
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o

23

W
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o ek

6 188 L' 67 ¥il Herd rock ot recched Botton: sandy, »rotkbly sanisjpne.

7 189 51 il i 1 i .

8 90 5! 5! 51 ot reached ' Bore abandonsd in cleah white clay. Sampled at 6%,
9 159 Lo Wil #aed rock ! Zobten sandy, »rebably sandstone.
10 191 SR eI il T i i
11 190 3t 3¢ ograv . 3E 10t rescined g Bore abandoned jn clsan wiite clay. Sampled at

3L,

12 205 14! 11l i Lt Bore in dune sand.abandoned at 1&'; owing to water,
13 188 Lt wil Eard rock "ot reached Bo%tom sandy, nropbably sandstone.
b 188 5t Wil it : " “

5 ! ITll ’ i ] ST

l.._..l
U
,._l
- 03]
O (@)

[
(WA
=
O



1

Appendix I continued.

B

Bore aband-

Bore abandoneG in clean white

Bore abandoned in clean white

Bore R.L. Depth 4. ; o Ground
No. in ft. ©°F Fizebrick Clay Boettom water Remarks
. __Ccover From To level —_ — — .
17 192 L Iyt 5t Not reached 3tgn Glay sandy to L4'87, Bore abandoned in clean white
claye.
18 192 6! 6! gt3n 1 8! Humerous reddish gravelly bands in clay.
: oned in wet clay with ironstone grit.
19 189 hrut Lthw 7ren i 2! Clay contains yellow sandy bands to 5'6" then red clay
’ bands to 7'6" where bore was sbhandoned,
20 187 4Lt it 534 " 2t fop L' of clay sandy.
Claya
21 184 1110 1'30% 3! 1' eclayey sand Not reached Top 10" of clay contains yellow sandy bands.
over sandslone
22 184 310" 3'10% lyren ot reached 1! Ton BY of clay sandy.
’ Clayo
23 194 6! Nil i Mot reached  Bore abandoned in dune sand,
o, 187 Lt Nil gandstone i
25 184  L'e" Nil Ilard rock " Bottom sandy, probably sandstone,
26 1856  L'hn Nil Not reached 1.t o Hole abandoned in sand owing to water,
27 162 B3z Nil Sandstone Not reached
28 185 310" Mil i R
29 186 26! Nil i "
30 188  3'9% Nil i "
31 189 5! 5° 5'9"  Not reached 316N Bore abandoned in clean white clay,
32 200 18 Nil Sandstone Not reached
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Appendix I continued.

Bore aban-—

Red and yellow bands
Yellow clay from 17!

Blades possibly striking sand-

Bore abandoned owing to

R n o Depth T e ol GI‘Ollnd
%ﬁéejn}ﬂ? of Birevprick Clay Bottom water Remarks
* *  aover From TO level — -
33 195, L I 7! Not reached  Not reached ‘Top 6% of clay sandy. Sampled at 7'.
doned in clean white claye.
3 204 2'6" Nil Hard rock " Possibly sandstone,
35 205  L'L" Nil " i Bottom sandy, nrobably sandstone.
36 20k 816 816" 181 Not reached i Clesn white clay to 117,
. in clay from 11' to 17'.
to 18'. Bore abandoned in yellow clay.
Sampled at 9'6", 1L4'6% and 17'6%,
37 208 &! Nil Hard clayey " Fo vrogress made.
scandstone gravel stone.
38 207 7' 7! ot Mot reached " Bore abandoned in clean white clay.
39 ZOLL. 2 t 61! 2 t 6?1 S t 7 it LH] it
)—l-o ?.OO -).:-' Li.‘ 5 t it i} it "
Ll-l 207 5!6” ;:.f 6” 67 it i? it 1
Ll.2 205 616" 6! C it 7! it £? i . 1"
L3 197 L3t pr3v 19t7t 3" yellow sand " A1l clean white clay. Sampled at 4'6", 9'6",
and 2% grey clay 146" and 19'6%.,
over sandstone. -
Ly 189 3ton Zron Lron Not reached 1! Clay slightly sandy.
water.
45 195 6o Wil i Lte" Abandoned due to water.
u6 197 3t Nil Sandstone Not reached
47 199 4! Nil Hard rock " Bottom sandy probably sandstone.
8 203 2 Nil Sands tone K



Appendix I continued.

o

. Depth .. s i Ground *
Bﬁée iﬁf%% Og rireprick Cl?f' Bottom water Remarks

> o __cover From To _Jevel — —
L9 196 3tiov Nil Hard rock Not reached Bottom sandy probably sandstone.
50 202 o' Nil Claysy sandy " o progress made, blades possibly striking

grit gsandstone,
51 - Lt Wil Hard rock i Bottom sandy, probably sandstone,
52 - 3! Nil Sandstone frag- G
ments in clay.

53 - 2tz przw Lt Hard rock Lreh Bottom sandy, probably sandstone. Clay

light grey and sandy.



APPENDIX II,

DESCRIPTION CF CLAY GAMPLES,

The four samples from Dors No, 43 appear 10 be
typical of the whole clay devosit excspt where gritty or dis-
coloured bands occur. The _ollowﬂn{ Gescripticn of the
samples is the result of a preliminary examinabtion, but, as
nc sultable apparatus was availobls, the clay minerals could
not be positively identilied.

Sample A was taken {rom a depth of L £t, 6 inches,
a .
Sample B from 9 Tt. & inches, Sampic C #From 14 ft, Sinches
and Gample D from 19 £t. 6 inches,

ery similar in appearance and
behaviour. When dry, they are nearly pure white in colour
excend uawule C which hag some teihes of very pale greenish
grey colour and a fow spots of reddish brown and dark grey.
When wet, SBample D romains noar¢d white, Samples A and B hecome
very pale greenish grey with streaks and lenses of white and

o few streaks of brown and Samgle C becomes mottled greenish
grey and very pale brown with a few spous of reddl 31 browL and
dark grey. The dry samples are all friable and stick to the
tongue and when wet the clay is slightly plastic and has a
greasy fesl, In water it “reasks up with a crackling noise
giving finely divided material and a residue of flakes up to

5 mm. long. Heated hefcore the blowpipe the clay decrepitates
but is infusible, Thin rods of clay which wers moulded and
dried then heated in the flame of .4 Barthel burner, which
easily melts copper (M,P.1080°C), shrank snd cracked, but did
not soften,

L

All four somples are v
n

Under tha micro%cope, thin sections of Sample A are
en to consimt essentially of three minerslis, One is an
roregate of very fine colourless transrarent grains which
heve low relief ond an R.I. greater than that of Balsam, It
158 no crientation and shows very little double refraction,
gc may be primzry halloysite which would explain ths excess-—
ive water conient ¢f the clay. It is traversed by fine irre-
gular veins of similar material with e same R,I, but which
is oriented and shows low interference colours. This may be
secondary kaolinitc and may be the matericl which remains
as flakes when the clay breaks up in vater. Throughout the
aggregate material, but more commonliy in or nsar the matcrial
in the veins are irrcgularly distributed and irregularly
oriented latiis of a transparcnt colourless minerel with a
higher R.I. and higher double refrastion than the material
in the veins. The laths arc coummonly uw*ea, in one¢ case
forming a complcte circle, ond have one good cleavage parallel
to their length and o cross parting. ﬁﬂ%ts witin roughlv cali-
brated refractive index liquids incdicated that its birefrin-
gence is greater than that of kaolinitec and thet its R.I, 1s
near that of gibbsite. The high alumina content of the clay
suggests that this mineral may be o hydrated aluminium oxide,
but it is length fast whereas gibbsite is length slow, There-
forc, 1t may bc boechmite, a recently identified mineral of
which 1littlc information is available in Canberra., Dana states
that the R.I. of boehmite is slightly higher than that of
ribbsite, and its chemical composition is the same as that

of Maspore® which is length fast. In hydrothermal antne81s,
”kaOlluluS forms by the reaction of alumina and silica in

newbral slkali~Trec solutions, or in acidic alkali-containing
solutions, below LOQ%¢, Excess alumina crystallises to bosh-
mite; excess silica remains amorphous’ (Morey and Ingerson,
19373 Thus, boehmite is a mineral which could have been

]
(‘G‘ao

]
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Tormed at the samc time as the secondary kaolinite by the
action of ground and suriace waters.

The following percenta_es of minerals in the
samnles are rough estimates made Ly agltating ahout 50 gms,
of reach samples with water, decanting the clay ia Jractions
and preparing slides from each fraction.

Cample A Lh%  Prigary Lalloysits.
20% wecondary kaolinite.
0% Doghmite 7 as crystals sverogling 0.1 .
long, one incomplete crystal being 2,5ipm x
) Qe 29 ram,
G5 Accessory minersls comprising: :
505 Levcoxine o8 roundoed graing up to O.lbmm
in diameter.,
1L10% Chalcedony as rounded graing from O.05mm
to O LB in diameter with inclusions of
leuzozine. .
10% Guartz as subangular to rounded gra
from C,05mm to 2,0 mm in diameter.

ins

0% Primary halloysite,

% Secondary kaolinite,

s Boehmite 2,

9% Accessory minerals comprising:

L45% LeWcoxene as rounded grains up to 0,25mm
in diameter. ’

30% Guartz as subangular to rounded grains
from 0,08mm to 0,70mm in diameter.

2l Chalcedony as rounded grains from 0,10nm
to O0423mm. in diameter with inclusions of
lewzoxene,

1% Ilmenite as large subangular groins up
to O.blmm in diamster.

A Tew grains of limonite up to O.25mm in

diameter .

¢ prism of zircon O,2umm long,

e crystal similar to zircon, but possibly .
eassiterite, G.1l0mm in diamcher.

On
on

Sample C 207 Frimary halloysite.
68% Secondary kaolinite.
A few laths ¢l boehmite ?.
1295 iccessory minerals coumprising:

65,0 Lenlcoxene o8 rounded crains up te O,1llom
in diameter,

15% Limonite ag gubangular o rounded grains
from 0,08mm, to Q.70mmn in diameter.

15% Quartz as subangular to rounded grains
from 0,07mm to C,39mm in diameter.

5% Chalcedony as rounded grains from 0,08mm
to 0,50mm in diameter with a few inclus-
ions of lew:oxene,

A few rounded grains of ilmenite about O,lmm
in diameter,

Sample D 7% Primary halloysite,
- 85% Secondary kaolinite,
2% Boehmite ?
6% Accessory minerals comprising:
50% LemgoOxene as subangular to rounded grains
up to O,3Lmm in diameter,
L5% Quartz as subangular to rounded grains
from C,09mm to 0,85mm in diameter. A
5% Chalcedony as subangular to rounded grains
from 0.,10mm to 0,16mm in diameter with
inclusions of leucoxene,
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Tew graing of limonite from C,1Cmm to 0O,85mm
in Llametcr.

A Tew grains of ilmenite un to O u2mm in dia-
meter,

CONCLUSIONS,

. The p?eliminar; gxanmination suggests that the follow-
ing may be the history of the lformation of the firebrick clay,

The clay was origin 17y laid down as & sediment
consisting of ha“Tov ite with or without finely divided
kaolinive in a small swamp or lake which contained very little
organic matter, Following tihe deposition cif the halloysite,
ground watesr and surface water have leached out some of the
halloysite and remcved scme of its silica content, causing
the deposition ci secondary kaolipitein the Tra ctures and the
formation of boehmile crystals. Thus, the boehiiite 1s most
common at the top oi the clay wiwre uhe leaching of silica
would be greatest and Cecreases rapidly with depth; and the
secondary kaoliniis lormed by the transportation of the hal-
loysite 1ncrea es with deptn. It will e noted that the amount
of boehmite increasgs dightly at the botitom of the deposit,
probably due 4o the action of ground water in the aanduuonc
immediately uvnder the clay leaching out some of the silicz,

. REFERENCE,, -

Morey, G.@. and Ingerson, B, : he Pneumatolytic and Hydro=-
thermal A’tera ion and Synthesis of Silicates.
Econ., Geol, 32-~7L6,
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