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- At least as early as 1940, it wes reanlised b the
Departient of the Interlor that the resspves of suitahle oa: ( shale
or sliate; in the pit adjacont to the Canberya Drichkworiin were llmitod.
A decloion was made to £ind a touporary site $o orovide guwlicient
material to supply the brickworks for iwo jearo.

Choie&of a site for the temporary quarry was linited

. by ceonumic conniderations. Bricke are a low priced roduct and raw
nmatorial shovld be obtained from as ncar the brickvorks as nossible,
A slite at eakiu, 1700 yards Wy road east from the cidsting Lriciworks

. was sclected and was recormwrkled by Lre We Ge Woolnoush in 040 us

;  suitable, subject to tesling by costeans and piic. Some of this
testing was carried oud andi z small gquarey opened, This quarpy !
yielded over 2,000 oubic yards of siate (equel to 1 miilion bricka)
which, presmaély, was suitable for hrickemskin:, anxi o lesser quant ity
of obviocusly unsuitable rock which was quarried b, necuc sity uni Jumped.

The main it and the brlcekworks were clossd down in
1942 and vntil recently bricls were supnlied from existing stociite

20,000,000 brieks in the near future and it is necessary for the
Canberra brickworks to operate at naximmm capacity for tvo years to
meke the bricks.

A prelinminary geologsical survey was tade by ire Fe
Cunavany, Geolo ist, of this Bramh, and showed that the position repards
ing reserves wans as already stated,

. “he Department of the Intexdor has to suy ely about

4 survey of the arca in the subdivision of Leakin,
Cgnberra City Area, was then arranged and was nade dwring lirch and
April, 1944, the obaect being to datem%ne if there were sufficient
rescerves of sultabls material $0 suply the Canberra brickrorks for
a periuvd of not less than two years. '“’nla roport desaries the
resulis of thta aurvan The maximun cutput of the plant is 12,000,000

bricks per snn which exprossed as raw material is equivelent to
48,000 tons of slate or 25,000 cubic yards _%gm Theprefore, it
was necensary to prove & body of suiinble shale or slete containing

at least double these figures,

The provision of rescrves for only two yeurs is a
temporary expedient to provide supplies while the whole question of
brick-makim; at Canberra i8 reviewed, (Ceoclosical surveys and inves-
tigatlions of wider scope will be nmadie with a view to determining
guarry sites with 1at'n§e poasible reservess A further and rore cofle

>~ prehensive roport w then made,
. II. DESCRIPT THE L4
Y
1 The area swrveyed in detall is in the sub.ivieion of Deakin
and on the southern side of the roadway of Adelglde .ivenue (soe

Goolagical rlans Plate XI)e This area is approximately a?wo with
sldes 1,200 feet long and with ite northesetern corner on the jimetion
of | toun Ciroult with Adelalde Averiuss ~ithin this areay mapping,
incl g contouring, was carmricé out Ly plane~tatle and stedia
alidade; nori orly and southerly extcisions were ugpped spprozimately

Y compass and pacings
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- Tocozpephys Two low hilis sepaveted by & saddle cscouny toad
@‘f im swxéa ma are f%iwm ii!l;g? L&gng;ﬁwﬁzm gonhours f}‘s:. & %;mm&i
inkopval of 5 fecks Hear t 3»,3 wwmm 313€ & narerow Joop walors
aourae flowin W%&mwmr%'; 5 throash ﬂmﬂ e’ e and
axpooed a,ﬁ{imz - i ppet of *’é;;; a.ziwmaaé“ o the wubh of the
aeas mmipkﬁ & ﬁ 31; the cpround ﬁmﬂﬂﬁ at a mederpte 8lope tow
wards Hed 0L &1 wihieh &i@&iﬁhﬁ%&“} the locsl landscapce

The nopbhern-nost of bl w two low %*iii.;.ﬂ BOGDS A
beacon of the looal minoy wmnr\mmm;m grobom and in Wi a8
Bricks WThe hopcon stands et an glevatl an of 1547 46 % i above gon
level, and the elevation of the sunilt of the souvbhern hill in
?‘?;5:}.5 Poots :

1e Songrals The m@: formations m:m‘;e:su% include -

mm\riw ~ gloyvy sond gbce Ipounstained
grivby olay.

Sed imen toemy

Slate with intorbedded limestone, e
wacke {grit and tuff), and siliciried
 bandse

Groywacke {grit snd Suffl.

Porphyry .

e hm aroas of slluvium are shown on the plan {(Llate ?a} »
This sliuvium liss in depressions slong deainage channols ond whepe
it is dissected by wabercoursss has an averapge thidiness of aboud
5 faote It is composed of dapk geitty mﬁ aé‘%m soime lenbiculap
bede of gravel, @.n&, on the southern mapgin of the nap Py eontains
uuRerous bouwldars of hard siliccous rocel up f;e;r gne oot in dlsmebep,
The bounderiss shown are somewhat ao m‘&ma@y ag o sharp lioe sannot
be deawn between alluvium and the Blin soid cover on vhe niil
slopeda

be The gritiy clay forme & thin subehorizontal ghoot which ia
ezpoged in sballow road cubilng iu mcﬁ,sﬁ»m swegnuegs Thins mﬁt&%@f
meterial containg small coneretions of lroustone snad on woabhering
these wre liborgted and are found scattered over bhe B aces
Inforbunateldy, thie deposit masks thoe Junction bolwesn the sdate and
the wmderlyin % stratified proywacke ot a polnt vhers olborwise ble
Junction might have been well exposed by the road cutting.

3 glluriapn, The Silurian rocke are divisible inte two fommtlons,
The m*z and western parts of the area spe occupled by slate with

intorbedded limestoney grit, tuff and silicified “mm@m The
gasbern part of the area is ceouplod by nassive geeywache - this
torm is used to inciude grits and tulfes, The nowndary bobween

the olates and the greywacke is gverywhere obogursd by & $hin mantle
of @01l and detpitus, bub it is appavently a mnmmamm one with
the greywacke underlying the nlabe.

Beiel geneval deseriptions of the roois w.il be
given bolows Debailed descripticns of same of the types ave given
in sppendix I. ' .

2dabes The mg«; whloh wm‘iﬂeﬁ the raw material for bricke
malcing, although btermed 'shale' by those en ged in wmeking it inbo
wﬁ.&.a is mﬁlwx* a slate with an imperfectly developed ﬁmw cleavape,
but with schisboslity sufliciently pronounced o mask bedding in plsoas
In its woweathored a@n&iti&n, it m t00 heard and too loeking in
plasticity for uwae by the local process. This condition itiposes a
dimit o the awunt of wiwm.ﬁ waberial whielh can be won in a glven

aress and usebls tahele' is condined to a cepurativelr shellow zone
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of weabhicpings - The woeathered slote is yoelluowisheboown opr bufd

ot the surface and is tinged with srsen at a depth of L or 5 Pect

{Specsd) ond is nmbably grey=groen st sreator depth below thﬁ
surfacs.

The roak ia soft and very fine in grain ond has a
alightly plossy & earance on cloayage aces due to the duvelopment
of microscoplie flakes of soricite (mica)e In places tho rook
containg narrow bands of coarser mater Aal (Specsb) enit a conaide
able development of arenaceous (a&nw} ghale is ﬁhewmg in the mm
am:%;é, 3 OR Adeladde Avenus. Hoear the guary ﬁfaw plpte is
8XpO T0p 1,000 feet in s Jivection ot pisht sm ve o the strikey
this mdwmw a thioknese of 700 feets but the mm development
ig copo thun this Plpure.

{iz. ) S . The greywaciey which ig ﬂ.msmwﬁs;‘aﬁ& with the
alale, ponges 0 em*mwitm::t from & fxigm felapathic rock with

the ﬁwmml wwawm&e of a tuff t0 a guartz grite The two oxbreme
types meyre T one anothor and o sharp bowmdnry eon hoe dyawn
hetween them. The bande ronge in width Crom less then one ineh

te 10 Lot ond apre lentliculars Une of the widest of such bands
has been tracoed along its stelke Tor 250 fect, %;m; others appeay

%o be shorters

-

The felzmathm bands are 1izht in uﬁ}lﬁv&a and contein
yellowish op strewecoloured perticles vesulfing from the altepation
of felspar. These bondg differ Pron the move qw?smm oxaizles
only in havmg mn arporently mreater f&im@ and fevronnlienian
contenty and, segrolly, emeldder gpoin size. aleo thoy are nacpover
and mope N ‘i‘”ﬁﬁi“ﬂ?jﬁ snd may oceur finely iﬁtﬁ;ﬂ%ﬁ&eﬁ with ciabos

e rmfmw g&mgﬂ%mm bands consist of groins of
clear gquartz us 40 4495 e, alometer and which nay be lmmly cohering
or finly cobeoted in a ulaiz;;f tris (UpeceGse  One bond of arit
outeropping weat of the quarry (Spece5), eonsists of rroing of
milly cusrtz, Put this 18 not typlesl of the geitty rockco developed
eloewhere in Lhe arcas

(43%) Lipombones Ondy small exposuves of limestone wepe
Pound and these w putelde the area avallable for quarrying as

will be explained below. The limegtone in the Plooyr of the western
ant ::* wmoe o the umm'y cis & dense bluish rock of Tine graile The

limestone whmb outerops to the soutbeeast 0f the quarey Ls o denser
3&'@»&» cind oppoers *m be nore silicoouse

pevgackes, The term Ysreywacke’ hao been used o cover all
the grity maim occwring in izhﬁ aree (exeent the iprongboinod grid
clay wm‘sm«:w underdying the slate on the sast or inteorbodded with &
in various pleesss The soesage fronm felspathic to gunrtsose geid »
that hao beon mentioned in connection with the inte sheided QGG Urrenes s
is also present in the maseive beds wnderlying the sinte ond exposed
in the areek beds

The vock is weld oxposcd in the srosil bed oud north
of Adelaide Avenue. Jtrotification is well Jefined nud vave watere
worn guarts pebbles wp to # inch dlometer pay be obecpveld in the
rocks eathepred ﬁwfast of the rock are dark brown, bot somewhat
frechor faceny notably those exposed to scouping In m@ FohoPe-COUrns,
;ng@ gx-? ;gmaé.ng to greyish brown with inercase of ferrobngnosign

NEralie

nbrucive,s The nawe porphyry h&'z& heen i‘iﬁyl od ac &
L G s deseriptive of 'i:*:a& intrusive rogl o w@ﬁt in
the wem&m km of the qQuerry and in the bed of the cvock noear
mﬁewm uia*e,,ui The reck Lo cxbensivedy woatherod, brown in
our and con m;a nunerous guartsz phenocryets erbedded in o fine
matrize. Hica (blotite?) is aloe pogonts The rock hao ﬁ'&@‘& been
stwiled in any deteil, but ic probably related to the rhyolite op
quartz-porphyry voek iﬁ@em’? which outerops at 1,000 feel ssuth
of Adelaide Avenue and 400 fwﬁ east of the srea schown on the plan

and is described in the Appendix,
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Se ubruchures

,um*mn sedlmentary rockc oceupy the pren i;w et
of the aroa mm are folded and iau&t@m They are inbtruded b
porphyries in the foms of narrow dykes or thin sills. Veuy mm
deposits of Regend alluviumn, etoe, overlie the above rodiss

(b) Foldings The bedding of the fine cediments which now ﬁm
the slale " mr*m masked by the development of alaby clecvopos
The direction of bedding planes ney, mwmm be followed vhere
textural or emwsﬁ.tmml {,i‘za gea in the rock are aﬁgwm § i‘z:'sx'
exgaple, the compgeyr pritty beds wre a‘.g.az‘.ly followed and mapped
where not coversd with soil, gms,a coloured bonds in tm glate may
slnilaply be obeerved and mspped. lleasguranents of dip vers w::mibm
only in the warious shallow exesvetions in the slate; ond ot some
cutc,mw of proywacks in and near the epreelk on the eastorn zzwe of
the avea Host of the excavabtions in the slate are only & to 12
inchea, «&Fzﬂ conseguently the meagureneants of 4ip ave aot as deponde
able a2z they would be for deepar cxoavebions.

The general dipection of strike is wosl-nopthwest
to rac;r‘bkwmz"tmems and dip is to ithe southwest. On thy ﬁ.,ww
side of the avea, the dip is high end ranges between 507 and 707
*rw wi@ the east and nprth, howsver 1%%* dips of betvggr ohout 20

are wiam%, with one isolated neasuroment of 4

The rocks haves thersfore; beon modevately foddad
along general northwesterly axes and the ares under review appoars Ho
ogeupy the westoyn linh of an sndielines Minor folding in supepe
imposed on the above folding, the axes a%mg.mr; avoud u@m{’wm‘h,
Thua very open synelingl folding is lundiceated by the 6&3:"'?5*% putcerops
of gritty beds on the southern bili sand by the oxposures of eywacho
north of Adelaide Avenuss 4n anticline between bhe &,;ﬂmiams may
be inferred in the depression between the twoe hills,; but thore is no
satiaactory evidance for it ferither Lo the northensts '

Fauming ia nob mueh in evidense, The porplyry

i’ S OUnIBG On the eant Wy o feuld i?ﬁd&&?«ﬁ dipe
3 ia mrml gubmparallel to the strile of the

ﬂmtm This fault can be traced in the wall of the guwarpy for 300

feet and at the noythern end appears to swing 0 the weat. Another

steeply dipping fault ogcurs neer the creat of the southern hille

It is wwm* el o the strike of the slate and gzrit bede and dips

gbeeply 15 the monthwest.

{4) Ispeous intrusions, Ww twe intrusiong of porphyry ave in
the form of thin Mﬁ Or narrow ﬁma wiﬂtz pirike in closs surce-
ment with ﬁmm of the slate and greywaoke.

It will be seen fpom the geologicel map (Plate 1)
that the greater pw of the two hills comprising the proposed site
for a pit, is corupled W siates This mapping is based o outerops,
exposures in the shallow workin e excavated for rosd blinling,
exposures in the two test trenches and shalt snd the presence of
numerous slate Ireguents in the solls Fr ng this area on the eagb-
ern, northwestern and southwestern sides, there ave nnvrow tracts
in which there are no ouborops, but in which the wmderlyinge voolk is
most probebly slates

The lower paris of the eastein mza noyiheastem
ala:paa of the Lills ave ccowied by g,;rw’sfaekm The junction ig
slmoat certainly n conforusblo one, the creywacke underlying the slates
and, therefors, limiting their extent to the ecast end noriheasts On
the wa@ gentral portion of the site, Lhe dlales cxtend se far as the
westemn side of %%w existing quarry. Slatos also ogcur farther west,
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but they countaln interbedded grits and limcstoness. There arve 0o
cuterops in the northwestern portion of the aite, but it ie spoubable
that the underdying rocks are slatese  South from the two hiliils, out-
¢rops and exposures are not numerous, but those whiech exist inlicate
thot the siates eftenﬂ in that direction, bui thet they eontain beds
of limestonszs and sillcivied types (cherts). These Beds are peobably
prescnt in 5a¢;MuxaQ% guaatity to considervabiy roduce the snount of
slate aad posuer this portion of the ares pgencrally unsulitable Tor
obtaining zlate. '

The above vescriptions indicave thut there s @
considerathle nrea (at least 10 acres) fron which slute aami quarrled,

However, there ape other factors which restrict the ares in and depth

cto which Cuaspying cem be conducted. h
The proposed guarry~site lies within $he vonbeprn 3

City /rea and cousenusntly is undepr the contyol of the Hinintop f
the intor.ory whosne natters such as Lhids, scts on the suv.oce of Lhe
Bational Gagliad a;&ua;ng tad bevelomoent Goonitiecs Yne following
gonuitivns under whaoh egoavalion nay be carried out at thiso site have
been itposcds ”er&ly, any excavating nust not go deeper than “he 1930
feet conlour snd, escondly, that everything ebove thig level ust be
conipletely rewmoved and thus leave & levelled site suitable [or bwilding
DUTPUSESe These conditicons affect the proupesed cvoarpying in seversd
WOy Bie

"

i The postoecbion of the lower 1inilt oF sperations $o the
19830 Teut wonbuudr neesnoay rovuwe s Lhe doothy end
s8lap the virvns of slate 3 eunt be junrrlods

iis The ponwovel of all rocks above the 1,@;& feet contoup
neseooitates the renwoval of rociis ovier $than the olate
regulired sor brickmakinge Thia wild add to the cost
of mining aad transports '

Liie 4As the 14930 feet contour doee not close in the soulbhe
eastern portlon of the aveay it is not kunown how fop
guarrying wiitd be pepnitied in thelt dipections

#Fophunately, these conditiong have 139ﬂ1@ af'fect

on Hthe area of the alate Yo bhe cusrried on the castern side of the aite.
in thuﬁ ,°t, the wegtern bsunuaﬁv of the greywacke or eastern boundpry
of the slete opproxipotely ceincldes with the 1035 coalbour, Gonasegquente
lys 3% will-re ooseible to quaryy alrogt oll the sinte existing tieve

and artinz s oo cormarebively amell ssount of waste pock o L have

to be rouoveds '

x

G sia& the olfte oxtends belg
Id‘."!}-} oot cuonbuuy : ibltien coudd be obdalned
WOPRingse P4 sTCRRERFFES i : nan been opened on thic olde,
oxeaveted down to a isvel of sbould 1,384 Loet. :

south of the southewn hild, 1L is probe Ao
asprecioble guantltics o slate eould be puarried zbove the
COnLOLre '

in aaaitiun, it would of wouprse be p “h
mineg clote below the 1,930 foob centour in the esrep in vwiloh Cuaepying
souda be perniticd tu that aepﬁao

TN ﬁ&vJ;’w;
it h\..u bﬁer‘ :?.«Q —.uv}.!a\sjt 7

2 oliabe as

(e} Un the eastern side by the boundary between the siate
and greywacke or between the slote and the ares of no
c)utfzmya, o by the 14830 fool c;uaxww where it ig wnoob
of the abiovwe lines.

un bhe ourthern ia B the 15930 fout contours

e P
@1
L e

£
B i?

un bhe western and so ‘%ﬁ”ﬁm%&f& cLdes by either the %cm*uary

betw en the aress of slate un G o out rous op ne the Ty 2O
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foet contour, desvendent on which in situsted Farilerp
to the caube

(d) on the vouthesetern side by the houndary bebweon apeas
of slate and of no outerops (this aspess genersliy with
an arbitrary lione which ey be dgolded in sccordpnoe with

the toporraphienl festuros vhen guarrying to the lovel of

of the 1,933 foot contour).

If the areas of no outerops and the slluvial above
the 15930 foot conbour are considered to have slates bencolth them
{and this i n reasonably safe asoumption), a zcmewhal lovzor apres
woudd be availables It would be bounded on the dast by the olotow
greywacke boundary op the 1,930 foot contour; on the norblwont, weed
and scuthwest by the 4,930 foot contoury and on the soubthegast Ly the
arblitrary iline relerred to Lawdintely ansoves

dne [irst grea 1s of 10 seres and the second of
1245 acress '

Caleulations of guantity weve rostricted o the
erea of 10 acress 1% is about 1,100 fest fpom novrth to south and
vanges up 0 700 feet wide, For purposes of caleulaiisong CIUBTe
sections were prepared slong twelve parallel eross-szecbion Linss
(omi® o Leeis') whieh ave shown on . laste 4 The lines are in cuersl
guastwwast dlrveeltlons and avs agaced at intevvals of 100 {faat,

The erossegectiong avo ghown In VYlate 2 and indicaie
the volume of sdste availabls down $0 the 1,930 Loot contour, The
croua-sgaotional avsae of slate which have been used in the following
guantity celeulstions, ave coloured dark gresu while probable ‘
aextensions of alato beyond these areans ave shown in Llight proen, The
lizht grecn arsas represent slate lying below 1,930 feely ol those
parts of the sections where the surface 18 wder a mantie of noil
or alluviuwm, buab the »regence of slate s inlerred feom 110 oharacter of
the soil or o oithor ohsepvobionoe

waeg Srdtty boad o
Jed? hove not been sxcluded {rom : gnlouvdations although 4t 18
vrealiged that the rock eontaincd in those beds alons would nod be
suitable for beickimkinge These bands bave been lgnopsd because,
firstly, theiy volume is too asmall {to grestly affeet the Tianl ©i7uvey
and, secouddys it is probable thot the grity L7 mizxed with siate, in
tgg proportions in which they occur could bYe used without delotarious
effect.

“The areas on the c¢rossesecilons were dotcrsined Wy
ecaleulation of areas of triangles and the results ave givew in the
following tabletw -

ReX' ;f?ﬂﬁ

The total volume of slate in the blowk wouresented
by the cross-sections was caleulated hetwsen segtions and by the
prismoldal formula,  Resulte were obtalned ranging from 153,000 to
155,000 cubic yoods, end the smount of 1544000 cuble yards will be
adopteds On the Dasle of 4493 lons per cuble yurdy this emouvwad
represants 297,220 tonaz. Assuming 9 1hy of alate malen one bHrick,
thie tommage of slate popresonis aboud 7@;9ﬂ@,ﬁﬂﬂwpr§sg@ﬁ hrickay
vwhen it is considercd that the brick guusrisg al rarreluile are abated
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t0 have yielded mabterial sufficient for 80 million bricks only, the sbove
figures moy appear highy but the yarrelumle quarries, thoush pyobably
somewhat deeper than the proposed one, cecupy an aves of onily 0. acres,
while the area available for quarrying at beskin smounts %0 10 acres
exeluding those portions ebove the 1,030 feot conbour which are

secupled by sreywacke or masked by e0il and alluviuns

If the 1935 foot eontour is token as the bave ﬁf‘
the aunarr, the amount of glate.avalilable for quarrying is 'zf,?f 500
tonsy  IC the 1937 foot contour is takeny the mmmt svaliasie L@
193,000 tonea.

Ve Gl

The moterial *}emg uged from the pit adjoacent
to the brickworks at Yarralula is a partly weathered slete, 1% is
gtated that the herder, unweathered slate i1s not sultable Tor ¢he
process of briekmaking in uses The calcarecus (limy) siste is not
usad because the aale:!.m garbonate conmtent is too mm and the consegquent
evolution of carbon dioxide when hricks of thig uniep ni are it
produges a swollen and distorted briek wiih & veslowlar texbarce The
gandstone and prit arve also rejected on account of $heinr logh of
plasticlty.

Phe gl abe prades inlo eoleareous globe ond into
saadestons and Looge oust he ind mﬁwﬂm L 508 wiiaeh 4,‘3, *-fsi}!:;:il%c} Ty
Giffieudt To claoss as suitable op unsultab Co Thure i uo o c“*’émnl
testing conduc w:e?. ol myaﬁem"‘ s wﬁaﬂmcﬁm” Baded o i) § ,
obtainaed i relind sh for the pursosc of goldéeting aablofootom material.

The siate at the Oeghin site is wery zinmiliar in
appearence to that ob Yarrslumlase % i3 apparently suitable for bricke
making as 2,000 cublo yards weare cuarrisd and useds. The clste in the
shall quarry thus opendd is somewhod "aam, sng the nore weatlored slate
whieh @utex*wa on the two low hille should be even more sultable as
regards the hapdness faoior.

At Deakin there are no bheds of caleareous alateos
sinilar %0 Lihose at Yarralumls, which contaln numerous holoes ropresenting
foruer fossilse  Howevery the slate contalns calcile In am’wmﬂaﬁlﬁ
smounts,  Thus a niovoscopic exemination of a fagmm imen (%) © vom the
quarpy revealed about 8 per eents of caloite and one (Mzma,f;?, POm near
the top of the southern hill revesled shout § ver cents of colc E,“%;a. '
A the elante from the guarry has prw«s& to bs suiiable 1t would apreay
thet o celelte content of 8 per cente 18 not detrimentel,

Por purposes of couparison -two specimens of olate

from the Yarralunle guaryy were &mmnm mmmsw?man-r Thono
recinensg were obtalned from sites indicated by the Hanager sa yiaelding
the beast slate, and the most caloareous siate mmﬁ had been used
with saticfactory resulis, respectively. y
in

The firet speolmen is slightly finer/proin than
either of specimens 6 end 9 from eskin and eonteins lo:e vhe  The
gspecimen containg a fow external casts of fossiles ine thrcadn of
white transparent material may be calcites The siste ls mowe wentleved
'bimn gpegimen 9 from Vealine

“he calcarecus slate is very similar 0 thab :
described above, bubt is eressed Ly veins of ealelte snd contains oslcite
seattered throughout the rocks The scection containg about 5 nor genbs
of eslcitey, bub ip much less cnlcarsous than a represcutative gaanie Trom
this seotion of the pit would bos

Both epcelnens contain ;rains of bloltite, Mo
whieh have theilr cleavars mwnm at right engles to the cleavar@ e;f
the glate.

The slpte at Degkin containg a few narroy beds of

greywacke {orit and tuff). while these rocks would not, in thevsolvos
be sulitable for naking bricks, the proportion of them is's0 @nld that ff

-

- ) - [P S : - LTI e e - . - — e
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?;m? with the aalm:a they would zmw ne amwwmhm ﬁi‘f&ﬁt on the
PLEE B R

Northwest fre@ the Brick 'ii’r:im the 'sl&
more silicecus than elsewhere and approaches o very i Gy aima
gandstones Tuis siate would have to be tested to debdMyine wiether
it would be sulteble, but even if wnaouitable it iz not "’?Wﬁ“@ to an
extent sullicicrd to reduce very much the total &mmm% of alotg presents

in gmwml, ﬁmmi*sam 1t Wiﬂ.@. sopeay ?m’ﬁ; the
slate at Jeaxin i just ss sulteble as tfmt at the Yervaluwila it

- .Jhixs has hosn verif Mei as far az the amall QUARTY ia concernad bBeGouss.

25000 cuble yards of clate have been used Ipom Lhores Ja popapds
t > vempinder of the glate, veriﬁﬁnﬁiﬂn eould be made cmly Wy
qu,zmz teatbse

Ay besting to be ﬁ;f‘xnumw@. should be Wy trenchve
and shallow ghaf'te and perhaps in some of 1"* iiwpw teating b drill
holes instend of shpflae  Separ abe BOHLEE * the w&"@i‘} iovels to
whigh quaryying may hooseoitlions and

o wniuuﬁt il }.,1

BT

3.@33{7’%;?5 of Lhe Lpeachos ano Lhe 4 24, L?L )L s JI :gﬁ’%a
for zach of the Lhpee schemes gre ohown o »1g sw He whe o3 vas of

the trenches and the shafts are not pegeed ou the L_,a."ﬁa&’li-..

“.. i BN ,,’_ F (T Y . ‘, '
Damh to be such that

6 %0 12 inches of dine U
rgclt or weathered R |
roglk- are exposeds A ¢ cleaning 100
worcings
S | ; alexa{mmg 00
Swopkdngs ..

To be sunk from the ) ‘
troachea, bvut depihs uine b

Lo owpface glvens 4 500
i F .* 5 £
1 3 ®
1] ﬁ ' 7 J
; 1 5 !
L 1 8 ’
1 15
,-' - 5 o
RSO Am
TOTAL e 57
E— ) TR

riso cleaning out shaft ueay Brick Trije Stobions

ap“i;h to be such that ek

& to 12 inches of Line D 50 Yoet

*’*mﬁ* or veathered woop 335 M

rock ere exposede # H oo v plu elonning m@
Peat woriings 450
feet trenche |

A 3 OO " plus elecudng 100
—— L 08% workinge .

g ; ‘
- e o e wmizte e Tz J—



0 be sunk from Line D
tvenches, bod depth
given fron surface. " p

1

|

|

| 1

& K. g
1

1

i

1

®g

]
Depth to bo such that & Loneth |
to 12 inches of roek oy Gina U ek oot
weathored rock are e~ # oo Lhap ® _
pogede B SR -7 andng 100
?w% z:s@ %&%«
nze end 150
f&ﬁ’& of old
* g 600 v ;1% ?immg
400 Poct of word
w 3 :
Sumboz Denth
To be sunkz from the trénches Ling & 4§ i1 Peout
bud deptha given fram the 1 42 "
gurfacoe L - S Y
4 ‘fﬁ ]
1 5 v
| G "
- 1 2z
1 12 ;;
" g-_, 3 g zi
B ..2&.....‘
N Algo e&m&ag out of shaft near the Bpick Trigs
Station.
Vil. CONCLUBIONRE,
The ?@1 ogical swvey of the Leakin site wswﬁm
thaty from the mfaw evidence availablie, there 1o ou apres of 10 asres
aiaw with probebly sn additional ares of 25 acrods
Subject to the eonditions Lepo
in that vicinity, the guantities of slate avallawnl
vown t0 9937 Contourr
1 i 3 ) w
i it : "
4s @ two year g vogpanme of bridimeking roguires
g,w«is cubic vards op 96,000 tongy thepre is wm;m@ wﬁ tf a gite and
t0 the 1937 amww a qwﬁi of glate of spprozimately thive
times that W@uim -
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Erﬁ? neral, the slate is very similar Lo thot
ot the Yerrglumla pid mm ;2 000 mfhi* yerds of it hag ol regdy beon

" uged Por briekmakinre Ei’%vem is on abhe x@e of the ealonpeons

fousiliforous type of slate presend in the ’z‘*‘mmi wiia »it ard ondy
thin beds of greywache oboe, ave interbelded with ihe a@i&ﬁﬂ, it woudd
gppear that the ma. % ks likely to be suitable.

1t should be ma‘i;z sed thet the rescrves 3»f slate
indicated above ave not reserves defin itely proved to exist holh as
vegards guantidy snd suitoble fm&lit;, ahe i"y*m x5 0 the %f}‘“it;* contoup
are bagsed on wg%iz %mxm&g vp 0 23.6.0cet, but the only ¢
&6&{3&3?" than 2 fset are the omell cuarpy, ze ;ai”t near the Drick Prige
and o supll exeavetion on the soufhern i, The vesulte of enlwr
testing by the shaeft {now infilied %o wi  $hin 5 feet of the )
the cosbeans (now leorsly m&:&leﬁ} on the &wﬁf’*ﬁm Bill and
of dpill holes on the southern hill ave not Znowne  LIf all of thoso
intersgotod slnte of suitable fsxmlity, th ‘"M}ﬁi‘i}-}.ﬁﬁ rGL z&m% the
peserves would be nove definite, The hishor S ne base o ghich guarsy-
ing is cay f:z'mcl the lens is the ﬁ%ith imm"tvv& and wore relisuco can
be put on the estimales based on surface ouberons and shallow cupogurety

in view of tho ghovey the Department of the Intepe
iop mipht decide o fmszzfg to the 1930 m@i ievel without furdher
tepbings Thero would be 1ittle doubt that the smount of sinte
required {9G4000 %nﬁ} would ke obbained and under osdine: G\;Mﬁmiﬁi&?‘ﬁ
ol guarry i.m;; thip progedure would no Lim%i; be fellowscs Hoveven,
wmder the mzz:::iﬁ:i:imz, imposed it would be necessary to guorry adl
materlial obove the f‘}iﬁ%) Foot contow *mai, ir "‘*rme proved Lo bhe Dopg .
unsuitable matericl than anticipated, the *emmi of it would add to
the cogt of quaprying onds therefofe, 0f the brickss

12 the Uepaptuent of the mmwm eciven O
corzience operations e;:i's;hmt fupther testing 11 would %}e nmf;mhle
%0 cuarry ab first down fo the 1935 op f%%* foot contours Luch
guorpies would have faces ranging un 10 1646 and ?8;5 Peel az.*w&:mm
on whebher the ~usery floor wes at jhe i§w1§ ferd '3*:}.;3{ fapt contow
The prospects of the cstinates of cuantity being reslised ave ?‘*m&
votter in these couto. The estinated cwntitise are in czoesa of
those requirod {Qu;{)% tong) and it is Possonably certaln that the
latter gmni;mv gould be obteined. T woudd sloo be evallable
sope further cquantities in the areas withoud outeropo, which are nob
mamam in the estinated quaniitiess Furiior, even 4f there happened
o be more wesultchle noterisl thon anticipoted; the am@mt o he
@mv&l would be much lesgthan for a quorey o the ‘l@:f:f} w0 contouds

The working to the 1935 oy ’i.;,,;”? foot contour would give much Information
m@ gnable reliable catimates 0 be made of the *Mzﬁ‘:i?}d and cunlity
of slate down to thoe 1930 foot contoumrs

2*

In view of the above conclusions, it iz meoron-
ded thotiw

1e The Leportnent of the Inteprlor decide the amouut of slote it
desires to remove £rom the Deskin site and wns&azzwnﬂw to degide the
depth %ev shich 4t requires the quardy 0 be dokons

24 If the ewmount required is only that for &h@wﬁ two vear's scupply
of byicksy the level of the botbom of the :%% should be el z‘,_.imz*

the 19735 or 4957 foot contours Thepe ig ﬂ% éimmt that the
anomt of slate would be obtainable oxeent in so far as theve L;igs_m be
unezpectedly larce gmounts ai’ ynavitable raberial present. asw,ng,
6o outiined would provide wingt thia mﬁmﬁmzzw, ut 1f not oone

dueted, the Leparttment of the Interior would have o am&% the

m%mzsmﬁiw and risks abt eﬂ&mﬁ on such a gmﬁﬁm@*

3¢ 1f the mexinmwn spount of slate pbbais a’ﬁle is deniped, the ievel
of the bobbom of the guarry should be t*a, 4930 foot contowr and &

decision nade by tm x‘w weinent of the Interior whethor :i;i*g:a CORrRY
ghould be operated in one or W0 henohese 10 4% is to be operated



in ome beneh down 0 the 4930 foot contow vy i would be wwice ol
to condust the feoting outlined Cop vopliing %o %hwl mwh E& m
is dselded to operaie in btuo benches, Lhe poolilon re A,im‘,.,ml wh
upper one (Gowi to 1935 or 1957 coutow; abl tho teosbing hopoof

has been outlined in 2. 6boves The festing of the lower boneh {from
1935 or 1937 % 1930 mmtﬂw} eould be veviowed.in accordonoe with
the results obloined fpom tho vpper benohs

3

Lw .;.f any tepting Lo condwted » ,
{a) The Hinersl Heaourges uwwy exonine geslogionlly tho
tronches and shefds dug ond report on OO
{b) Tho moterial fponm the shoafts end Mm aul a&;}% plocen
in the trenches be tesied in the Ixickworis to sﬁmw«
mine its oullebility Lor the m:s*mg_, of bpidons

CLNEERRY g aGeTe 2o By %/f
12th June, 19hle sepletont Gipeotors

HeBoliLiliy
Gecdopints




,éf’fsﬁ4mus» s This 1s a light brown siate from the corloce snd
conteing glasey cwarts prains and strawe-coloured specie prouchly orpransed

in & band parallel (o the bedding.

Unuer the micvoscoye the larger grains (up to 3mm.)
are ssen t0 be rounved and the smeller ones, which have resulted from
the shattering of bigger perticles, are angulors, The shattered frage
wents are scattered along the direction of clenvage of the slato, bub
are not drawn out in well defined lines. .wong narrow Cragmonts of
guartz are not orionted with thelir longer axes parallel, but lie in
haphazerd direction. The strawecoloured specks are caleite prosumsgbly
replacing felapars

The slate in this ssction contalns many fine graine
of gquartz evenly distributed throughout. Folintions show puckering
and folding in the vicinity of guariz and calcite grains, and calecite
replacemsnt oceurs in some gases about the guartz grains, and forme a
large proportion of coverser gralned crushed matrix which surrounds groups
of quartz {raguentss Colelte amounts to sbout 5 per cente of the pock.

10 Greenish-bpown slate from the eastern wall of the
guarry 4 fect helow surface. This slate is alightly softer than
Speeimen & wnd smootheor 0 the touch. e grain is very Tine and esall
glistening flakes of mica can be geen in places.

Yderoscopically, very suall pleees of cuavtz
ealeite, muscovite (saricite) and biotite can be recogulsed wnder high
magnification enbeddsd in an srgillaceous matrix. spatite ig algo
present in omall amount. Caleite forms part of the fine matrixand may
amount t0 as nmuch as & per cent. of the whole rocks

Spacimen 1s This is & greenish-grey roek of speckled appesrance
with & few glistening guartz grains. It is modervately finc-ryuined,

but individual graing are sasily distinguished by the unnided eyes They
putorop bas a vanlforn texture snd vedding is not evidout.

Unuer the milcrosvope, Lt is seen toul pounded to
angular guarts prains, preaging Seon 15 to Uetd mine in wilancter nake up
50 per cents of the rocke. The guurtsz contains a Tew blebs of glassy
matter, and, io part of the section, shows porslleld glveaks of fine
inclusions. dome of these astreaks plainly continus across several nelgh
bouring guarts graing, but can be traced scrozs the intsrvening mobrix
only Pfaintlye. About 25 per cents of the rock consists of Telspar
(046 t0 0415 mm.) in varying stages of replacement by celeite. dome
grains have been wholly altered and others coutaln only flecks of
caleite, The unaltered grains are recognisable ae a vlagloclove.

The bulk of the groundmass is green or gtained brown with iron oxide,
and is microcrystaliine forming fibrous bands surpcounding the large
graing, Much of it is chlordite probably resulting from the sltcration
of biotites _

The rock may be reparded as a quartz tull.

Gpeoln , In the hand specimen the rook is similsr 10 Los 1
but is brown in colour owing to & greater degree of wealheriag and
gxidabion. The graln sige le lapger and quartz is more prominents
inciplent banding ie noticesble in large spocimens.

The appearance under the microscope is sinilar t0
that of Nos 41 with the following differencess The guartz grains, which
also contain a little glaes, amount to sbout 70 per cente of the rock
and felspar is less altered although much ewlcite ie prescats The
felgpar includes both orthoclase and plagioelamse, and some blotite
evbedded in chlorite ocecurs in the groundmass.

(e) Specimens 3 and Le These spocimens differ fyom los 2 in the
comparative coursenges of thelr texburess Los 3 is only o Little courser

than Noe 2 and Nes 4 oontains cuards geeins exceeding 3 moa in dlimeter.



In othew rﬁﬁy@ﬁtﬁ theip apyeﬁrﬁaee is slmilor to that of Hos 2

secimen S The rocik is coupossd of c¢osrase (1 1o 3t
paﬁticlaﬁ of white quarts with very 1ittle cement between the oralng,
The quaridsg is sﬁhwan*ulqr and amounts to a%aut 90 per cents. of &
ropek, the ramoinder bcihb interstitial cement wgéah is yudl ﬁimﬁhwﬁﬁﬁwn
in colours _

(a}'ﬁggg;§gguﬁg ?his is a light colowred grenular rock which
containg velinlets of ecaleite and is enerusted with ealeifs filling,
Jointa, it is yellawishmbrawv in colouwr with very nunspous riassy
quartz grainss

The main difference between this roci saul ;:&ciﬁ%ﬂﬁ
1 and 2 is the HQWitJ of felspar and the cxplete ?&pl%bﬁﬂﬁﬁ% of the
ground nmass by cololtes foundea omd shnbvered grains of cuorts make
up about 65 per cent, many of ihe Le aing ef pinoloclans have thin
laths of cal.lte vovelopod alony twin lenellse. 1 sedeine dn the
altered Lelaprny and in The motrix anwusits 10 aboul 25 saer cenlbe

neel i Thig Syuﬁlﬁﬁﬁ wes chosen for exmminostion on
aceount of iis fﬂ&t ¥ eppearance and apparent dack of folanar,. ‘The
rock i greyer iu culour than any of the others that have ﬁeﬁm G488~
cirihed snd conelsts of elae@my packed grains of guartz in - 31~htu
coloured matrix. The quards gruiua weasure up o 2 e i“ Liameter
ant constitute aboub 90 per cenls 0F the rocks

: In thin ssctlon the rock ia,s&&a o be a nore
gusrtzose vapliation of the other spococlmene and bears a close resoblance
o Noe 2. s Little Pelspar is uras&mt and aome biotite, paridy

chloritiged There does not appear o be any calcite, tost of the
gquartz o mzna contaln rows and bands of @ustelilke inclusionn. Unlike

the inclusions noted in the quaritz grains of Nos 1 speciven thess bands
have random cvrlieatztlion and asre, in soame instance, branched and curved.
They are aosoclated with arcas of strein within the cryotaly

(3, i

naaine The intrusive rock in the oreek lis vesy weathereds
Manscﬁg ¢ examzﬁaaxun of the sprcmm@n shows the roclk, in L?$ waathe &,ﬂ
state, to be light brown in colour with glassy guartiz phecoerysis

embedded in a fine nmatrix whioch slso b&ﬁ%iﬂﬂﬂ snall yellowish streske

and laths, Owing to the weatheped obate of the soek no speelnens Trom
the creek bed wore gectioned for pderoscopicsld axnminatian, but & thin
seetion of an apparesntly identical but fresher rock from an guterop
faprther east was prepareds

Under the nicroscope this seatlion showed that the
quartz phenccryeis are nuch corroded and anuda; by groundansg along
Practures and in the snboymente coused by Corrosione aﬁlﬁgar Lia very
rote, bul nwerous iucluvious of spagque “raw~emlﬂu$@& miteral are
apparents, Tilp munoral cceura wu bu*c%ea 3“’f1n$ dage-) ks lines
which are swrounded by sround mass sud appear o be depived fpom
plagioslase by ksolinization alan& twlnninu lamellaes  vecasivuadly
these lnclusions are seen to prebtaln an ovidine suggestive of idiomerphic
felapar oryetals, bub most are distorted snd orumpled, /potite is
gbundant throughout the rock and some biotite is present in very minor
gnounts The grﬁandmaas is microcryetalline and exhiblte flow structure
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