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l ~ t  leaat aa eiw*lq t36 43240, f t  t ~ 3  l~8~2if3Cd b,,,: th6 
D ~ p & ' n  of the Xntoplor tlrat the ~*awrm@ (3-5 aaitaFds2e Paeic (3hdeb 
or sla%ej PA thzt p i t  adgaaanf t o  the Cai~berrn I:ric&o~:;lr,, vws %&nitad. 
A bcrli;.%otr wae wde t o  rknd a t ~ @ 4 ; p a ~ & q  a f t@ $6 ; ; ~ ~ ~ v i ~ ' e a  amnfP@i@nt 
mte~lid %a supply $he bnqicl-wo~ks fur two yeora, 

The mliirz ;,;it ancf the  5~ICSi:vo~Ics vicm d08d &mn in 
iW2 and u n t f l  raoontly h~Zc2rs rmn'a a:tl::;rrf it* fprn ox$s&lng B ~ O C ~ I D .  

f2L"tse U q ~ ~ u r a 1 3 , t  o f  % 1 % ~  %n*or4;aor ko to a~~1,.~A;sp aboua 
2O*OWb000 'S;ril*Wke in the n@ana Put=-e md it $8 nscs~oerry fop the 
OmBerrra b~~Ok;fa36~k1~ opem~rato at ~wcimm capac%ty for, two ;,rams $0 
make the briczke* 

A ppelfozfnary .gm&ogical, aumey was rade by &+ P* 
C;lmvan, 0801o,;i&, W t h i l s  &tuwh, nad ahow@d that tb pof i t f  rn ~ 8 g ~ d -  
lrr& me~tmtes waa as aXmsa&y &8t&r 

A s m e y  of the mca in %be e#bdfvS&ct-zt of aesrEEFa, 
Canberm City Ama, mm then orpangod an& wee durtn@ &zr& an8 
bkpr&l, 5944, tW ob$m$ be% Co defermine flP fbm wm@ auf'fl'fahnt 
msarvee of mifable matsrd 3 to  eq);:Q %ha c"oab@ma ~ & 7 0 r k r a  folh 
a prsricsfP of no% Is- thantwo ysa~ee  thin^ &errtw%t,!ea tM 
rarsuLf s o f  %hi@ -+ The rataxlrrrtn;l output of the @.tmti is 4%100(5000 

mr a m  WO)P ~ m ~ B e i i  8% mw mf 622& 18 f~~uivdt~nfi t a  
I&,OQO .done of "s s De op am c a i a  yard8 2 ilepef ore, f @ 
wae nscane~ry %o pr~oa Q bad& o f  suitable sJ&a oox%%aiftbW 

1@a& d0Ubh t t ~ 3 8  f 2 A ~ l r p .  

The provfslon of rescrvss for o a  two Seure is a 
tt#qgwwy oxpdbont fa provide stiySiers tslrrUt3 tile wh&@ qu~ation ot 
brloln- at CtlnWma f e  ~csvimdr beo1s;:iQesX mwve;5;.s and in#& 
tigtitions of biidtw wiS1 b~ made v i th  8, view t o  detarLlhnAng 
austmy sites with lar e gorsrsS013e ~1)8e2*v@8* A f &br zlMu'S. mp8 @am- 

+-- pmbnsitte reps~t w d ba tbm mi%. 

T M  tweet ma?v@yd in ckteahl  i e  in tho wLl- fai ion o f  Pacnkia 
~Pxtbtnrn of ths  mailww Qf &&&Laid8 i'otpez~ (8194 

m* : GaPogWal Pka1: Phate S) r r i t ~ a  m*ea fa  a ~Oxinzattcfaf a m 4  with 
aides 4 ,fiff)o f e d  long rntnd with  itar na;l&W~~@ c)03kwe, an h@ JwwtW11 

G&$*~uiff. with f&@l aid% PltteMU@ r 
eB S 

4 it hin t h  5 s msa$ EaRpJI*, 
coatow%w, mo C W ~ L *  e)ut 1~,y p&m~r*abfa sbnd &ndU L%, 

di&$bj nor%. .c?rly. anrl southet.l;y embc:islapte ware t:w~xria a~rpaxudmatalg- 
OmQ19aa Eiw pmtag, 
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2.. is i,!i&f~, T\v(;) lorl hilla oopal~at{M.l 'tr$' EtsatkUe 0001.tPil r;lQ st 
flit 'l1e tiWe:Q I21.nel ~,J;'.~ Gho\"m by tH~tH)[::l\a];,b.1e COtl,tOUt~1j t~tn V'~j.t}ct'io€tl 
l"'~""""'t't"'''nl {'I"f' 1'; ~;!,V;~'*'... ':i'X("'t",,? '1~hn f.,>~.~s~·~."t'~.n';'!i'%'" "" '",-~~~~.''j~r:; 'tcr.·j"~n's"l_ 
j t;&r.l~\,y~ \i"~ , ~"", ~ ,~~ """ .. \l,i.> V 'l1li' t."~",;l-.':" .... ., ..... 'W' l>;.K"""""" ... ,ld"><.ll"_ ~."" '" _,,J.,,-¥ '\of"" J.~!;E;!..lI .. _ Vlo.. "" ~,11~"""·_ 

OO'W'$~ 1'1.0\'11\1 t·: h-I10);<>t h:~:n~ ::rt <Jut t iJ.r r) and 
e~~ t'OO-j.~c;(:lr;: :iXl .,ati o.f ;;, ta (i!}!~11le;1. ~o (,ri.\ -the, 
urlOt\ MaJ,"IJ'ild (l,at.£1.i1. tti.~ t;~CI'\.trl~t ~~S(N;! trt a i,';!A)V.{i;:"il'W sl.o:p~ to-
lV€!l'*tl$ Roo. l,l Vii eh ,dOO11rlat~!il tho 10c:,o.1 l:ll'l0.aCtfpe .. 

1';;'!'Ii'~.b "I"l ""'~t, t·~&""·.~".:....,,~c,,, ~ ""'f' ,~ hn 'Ih:''''''' ltf""., ly~ '1 '1 C"l 'b r,'·:' ~'H" !';l .o.u.tiiJk't.f;if ~jiJVJ;v-" £~V.;L. ~"I~~~V~\f; V,l<i:I- v~.;$.~ ~~'iV- . V.'~':!f ¢"",~.\fAA>_.J"~~..... ~,/l"""-'~lt ... ~ ~~) w 

l1eaoon {)f' th~ l(~al mil'lOl? tl"i,aJl6fl;(1,nt.1,()h nt,l'Bta!l a.;;'~d 113 as 
D:pial~.. !i'h(1 b'@o.ool1 stan(l:1'i at an l':lfl evtitj. on of 1947.6 t'eo'e. eho'v'G sea 
1 "" .... ·!;lol "'n/\ tho t,)"'&,1',!>,voti·o''''' (}.f' '1',r"II1' '!"I';\'l~"",,,.,f. ""f' "-,h('~ ,V,~\'I"""~v~"'r' h'~'~l 4ft, t;fIl.,:~ 1l- u U. "h,,"~ "W..J",v ~ -!\>'\i\t l..,i. ~~ ~< , ... :l.~ ~w .... j#".~ • .v y~~ t. H.-W ~,,},v{A·~~·jl;.~.J.,:'Ir.t .... J.,.""~""i>~ "",,~ 

i95.?r.b fe$t. 

III .. (ii$;l.wl~I . _~')~<H& 

1 r.,. ilA~:;I"" '} . n~'b;.'il> ""'oe.k: #"" ..... W1.,.,.t. ~ 1!>it""<IJJ 'ft .... "" [It"""'''',t. '~"'-l~' ",.om. I> '. ~~'v t" '~~~ 4- ;"f~\~ .'~.{., __ 0' .£. ¥~ *l~ 4f.~ .. U',Jt~ ".t~,,"l~ 1f;$ ~~;. (" tt "".i,.;,,;;. U'J~~'" .. 

, '* 
~im!Ul.~~ l~ll1 "UluviU(tl .. ftl.n;~l, a!~_nd, oto. Itf (}!1st0J.ilOO. 

~~ ittvel£({ " 

~ Slat~ wi tb. into~"~ed li.nt'n~torlet {:.:t~;l:"" 
, "'.1" '. "'''4 ( .... ,~ it" " .. ,."1 t.~~.t'<} ~"" "";1"'."1 ":',,'l .'1 wao..t'»... gl.l." trbtu ~ ... J t')""v" b,;.· J,.C", .. ,,;, £,0 .. ,< 

barulaw 

f1.i", •• ':"',f"wn.",1it'i!» (,""'''i'l ~ ""n,1 '" ,,>If.\>lI'I'\ . ""'" "'tY " • ....,,,,,.1',,,,,, . t,,<, "" 1,,' ~;!I;t. ... "",. ~ Y;&. "" i " 

~~Yi .in~;;:~~ POrl'byr;y; • 

2. i~~Uf* a. ll;('~e l),l.'$a$ of alltt\,1um f~~ uh~non the ;plan \. Llt:rc$ 1). 
5:his allwlta 11,$$ :tn dePl"'~$\'i,d.on$ al~\g (lt~aj:r~ag@ chtttl~'~Ql[;, O!lcl whe;ct(~ 
it in dil$$ct~ bywateveou~$~B bt:U~ an average th1oknfH~s fiJ: f;l~)Gut 
:£ t6et. It .1,(S canposoo .Q~ iiSirk gl~1tty soil w'ith p~m~':J lfj'td:d,,;rular 
bed.$ ot~ ~avelft::tn4. on tlle $Outhel'u, mart~n of} tile' n~p! ()£mtaine 
n_erOtlS bt.)'I.;ud(;n~i1iiof bfU'tl ~;Lliee(HJfj m)c1',z 'Ul,J 1';(.:1 OllO :t:"Oq ill '11.amJat{';~. 
'I'be 'bOund~tti.tU~ sh(ttvr.t ewe sonw~vhat a,d)~tv~ (Hil (;;\ ta;,ar'~l :U •. r~$ cannot 
be ~a'ifllbet\'fe~n ~lLluv:1um tliin G011 COV'tl;JJ Ou.lh~ htU 
slopes. 

b. 'l!be w.~ii~t9 olfl¥ f>l;m~:> til. tIl!ll $'U'b-l101~izorltf;~l.abeet 'tJh10h i~ 
(tXI.l'Osed in ab,allow 'i!'O~ outtl-g,g in j~u~lf,;\1d~ /,~tJ~nt-$. r:t:blaf~lrlttw 
mat.erial oont(\:L"ls small Qontl·;j;;"'et1oM, of' j.l~at",u:rtor£ ~ an Wi:;;tlth~X1.ng 
t'h~ae m~el 11be:~u~t_ ~d eJ!SEJ ~4Wltl eoatte~ed Qver tnt' stttt..f.ltwe. 
UnforiuxlatielVt tid,s Q.QPos1't rna.SltS too 3:uuet1011 betWGEll.l tb~ fJl.sit~ tmd 
t11$ tm.4 .. ~1'l¥111~ $tttat.1.f1G\1 g'r~/\Vacke at a pOint \tit1.aJ:loo'Wlol1:ul~ t~~ 
~nction mighu bav~ bMn \fell $X!l(U!ie4, au t!l~ :t-oad cutting. 

3. ~;Ll~-f* 1'M S11~lati, roOk$ arN$ Mv1!&1bl.o lnte t\"fO.fOftUlt1ons. 
~e (len "'" :and 'muft.~n pEWt a of the al;~t1 8l1'e oo~1ipl00 lW ftl~t~ v,1.th 
1'llte:l;~~1de4 11£itest01:ui. gvit, t't1ff and sil,1.citled btm4s. ~na 
CiaGt~,~n ;ptU"t 'of tbG U$Q is OCCup14:ld bl' Illa~aiv'e i~G1W'a~~Q .. thia 
tQilr~1l ,;1\.$ u~4 '0 incl •• gf!i,tsalld tut~&, 'llw f.l(Ji:m,dtn'l:;v tH:t;:t\~~en 
the slaiH.'lI:l, al1{l the g:t'«1we.cka 1a fN~.~. ObilH~U1Itf$C.\. tl7. a thtn mantle 
of $011 &110. de1u:."1'U:., but it 1s apl~~ a oorU:orraablk1 ~~ with 
the ,~~·&~aelt. tmdtJl'*.q'lng the sl.ate, 

lh~lGt ~Cll.i$Va1. d,6soX'1pt1.ons. of' ttle J1IooJ:~a :t:.t. be 
g1vtan below.. D~1a1l~ dtHlCl-1p'l;;tcu.s 01.'" ~it of the t~"P$$ &'10 glwn 
l.n .i~i:)'!)end1x I. ' 

(a) ~~g.'tl~s.~sldIA.l(":b ·;iId .li~ 
(1) ~'I~ The VOql( wbioh ,~(J'''1.$ th$ .rQW Ultl.tOl~;ta1. fQ~ bt'1ok .... 

ll~d.u.G, al.: ... ~.. '~·e~a f ehal. tby tl~ &nsa!k~ tn ma1::'ln4:i~ :1. t into 
bai*1Ck&1e ~th~l' a $law w1tb an ~evtec'1¥ ,lev.l~d al.l:ltiV oles:vag'e, 
but with, a¢b1.~to$1t;v $lJuf:L"1c1~:ntly Pl'*On.OutlQ$1 '!ffj ~n.l'1~;: ')ejJai~ ;in plaoal! 
In 1 t·,$ ~atb,~re4 tQnd1 tl0tl,1't 1s tGO .~aDt1 too li!01u~l in 
Pla~t1cltN "rOlf 'U~~ b7 t~ lQ(}fll p;¥;tOQfJ$~'h ~£t;d,e OOlldl:ti,t>~1. Uttjpoa~$ 11 
l1m1t to the ~11Ount o£ sU1tal)le _t~1"ialwl.l1ehQt\n 1;)$ wOlu1n ~l giVe'll 
~af.tf and u$.1f.bJ.e • ah.v.l,e' 1;;; C'fy;i":L'tl<J:d. t.o €t oGt:Jvul'*at1v el\)' 0h(\11ow zone 

./ 
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. at the 91.un.'*a.oe (uld 18 tll:1geii with g'lleen at a de"pttl of ii, 0:\,1 5 t'set 
(Bpec.9) and itlp~obably gre~tWoen at gl~eatol'.~ deptb l)elotl the 
t'J'W.ll'f~~ce • 

The rook 1 S $ott aM ve'l!1l tine in tWain (uld has a 
$l1ghtlJrg1oaq appearance on elesyage taoe. due to the da"ieJ.~ern:t 
01: lnio:uom::oJ;d,e i-'lakes of a8r1e1 tG (miea). '. In IJ.laoes tlle 1"0Ck 
t'!ontnina nal~l"OVI bfPld.$ of oOt:u~aer t'i::itel~lal (Spee.6) anit €A (Jonaifte»­
ablcI1evaloluent .of.-etlaOOOUiI (s$nd:f) shale is ohow:tng in tbe l'oad 
o;utt1ns (4ll .Melalde AVtU1U~. . NWJai'. the::J.t1rir~ ait~ .. ala'{:.e is 
axpo~ :f:'(;lr 1,000 feet in a d.1rectlon at rliJ,'bt rtnslee to 't'he atl~ill.:tJ 
th1e indicat(~il atb10lmes~ of: 70tJ ieot,imt, too ~_~looV$lOP."nfJftt 
is .;ore tlw:n ttl...ia figutte. 

. 
(1i) ~;~i:.~mSi.. . The gr.~1Wt!elte, wil10h is intorl1;,)i:.k.1cd with. tbl 

;:31v.tc, z~c'.nges:ijf eOt1poe1tion.~oma tt1g~ tel~1)a.th10 l~ook \v1th 
the t~/:pieal €rp'~~eareJ1ee of tltutf to n q~tz ~1t. ~he two Ol:ttHme 
type\!i tllell ,G'G into 00.6 a11Otho1.' and ntl sh~ bOuno,(.U1YCt;Jl h(~ ,b.'fQvn 
~t'i;~n thar:'h ~ho llands l*e~ 1n vtitlth f1'lOfa l~f;H~a tht111 on<7 inch, 
to 10 :(,!1){"t ttnd ~u:,e 1<mt1culaz-. .~ 01: the Y'j'ideat of uuob band$ 
bali been tl!taOOU alons :1 ta at1'1ke few 250 flit)~t, but othel"~~ appa~ 
to be stlQrter. . 

The fela.path1o banda $:!'elis;bt in. oolOt~ t.l'M oontnln 
yellowish Oll atl~olo~ed :Pal·ticlea l."'(;flulting from tho t..l ~vat1on 
of t(tla;par. Th.ese· banda ,1.ifter fttQm too mor'(1' ql-Jal'I'tzose e~tJil;lw 
only in ba,V'j:nc un Hl/PtU"otltli,r' gl.1e1$;ta)? f$:l~r and tep:'"lOilllCt1()Oit1t."1 
Oont911t, am" E:,ltl'l$'ttall,~t. sl'l'lEI.ll;,,;?r Gll td.n t~ize. ,hltlO tb';!il C;l~a n&~tlowe~ 
and mor-e fH11'H"J1.'"OtU$ ttnd. !nt~:ir oce't.1\l1 £'ln$l;t,l 1ntavbedded with (a..ate. 

1'\'!>' '~" """j A ,!- "':'Ir {.'U'l ,'. ~~t· ""#e;<:"r'.'" 1;,,,,,,,",,,4,,, "" ." .. ,., "",~ ~,t "",,(,'I. '. i''J','" II. 'IIIt~. A ... ~ .,., .. ,i.''''''' t$/~ ~ tl {v ~ (,.."I.~ ~1it,'~"i~ t..t'f.~~~~~ wV"4~4;oV V4 _ W"'(,.i.~.ftfi.ii,t ~. 

clear qUf4 ... t,~~ 'U;j. to 1.5 bU, dl~t~;&:ca"il whicb ,~~r .. be l'J()sel~ oob;ox-lng 
or t1l1{.1ll;;.'~ c .. tllbed.t~{:d in a slaty ~til:1.":';~ (;)lJ.'.Etc;.G;,. '.' t>'Ue b.f.l.Ul1. ot ttr. it 
outettop:p1-ng weet 0:£ tM qur~:w lSpee.!) i cone1t;)tf3 o£ ern1na 0: 
m11k¥ (ltu;i,l.'Jt~, ~ut this :1a 110t t~"PlctU {'.If' the £;,;1'joi'ht~t 3:'("101:13 df$wl.opd 
e1~~l'lhlSre in the ararat 

(S:l1)tWalftawa.& Onlu·~ ~xpOt~es ofllmeatotte were 
t'Qund Qu,d the~ lEll 0\11;$10.& the area available for: q'f;le,!¥lWiO(~ as 
will he e.x,plu1noo bolow • ThE)? 11m(~$tn!'\:a tn the flfJor of th~ we~t,em 
entrarH;:C to tha q:ua,rl'?! ""is« (lense bll.l~.r:jh ~"c£~ c.f tl!:l{j t,;;l"l:1.1n" The 
111n.c~~;\Jne )~vh1{~h ou'tCl'OPS to the OQurt.l~e~ist of tne \j.u.al~l'7 1.6 t'l 't$n~~ 
~"l<'~,-,1{' ",nd (\"·Y'~I'c:,..,j't,'1 t'" j",a "1Ol"'C '311 !""a''''~V'l!.· ,J..". w~ ,.40< '1."".1...<,. V'''5,/~-''''0IIi\'..'t.-..... t.,,} ,'W V"" ~,- ~ \' .. v t;;.; "'~,~~ 

(.,,) (~e.tDv~.. !hc teJ~m 'L"l"'GYV/ncke f h.a~ i:)(;\'$l'\ 1.ls,,:;;(1 1~o covel· aU . 
tl~ .. e .. r:i. t. t. ~l t'o. ol~eoo::::\tl. .. !'ting 1'0 ~th .. e. a:.,}OQ (e~ee:p.ttbe. u: .. onst;.ctne4 ~tv.' 
el2Y wh~tbe!* \ln~rqlns the $late on the east 01' i'tltt'!'tb(lilided w1'hil 
i.n V't41~icrut~ !>ltzcG's. The l)O.tM1ElgO ft*oti felsputrU.<; to ,;;".1fJ.:t.,tzoee Gl"1'\ , . 
that hitS he(M'l menttoned tn cOMf$ctlon with the in.tel"'be';lQ,f:tU OQf.HU"eneel 
113 aloo l)reseni in the nh'!HJa1w beds u.nderlit 1:ng the$la.te umle1q)Ose4 
ln the oreek boo. 

!'be t"OOk 1$ well oxpoe,~'d in tho c:tlfoe~~. c,l14 nu.vtb 
0'£ ltd.la1. de.. I~V~tlU8.. . atro:\i.j.fiQatio~l 1s Well .... defined aud l,.' .. ' 'a,Nwater­
WO!l1U Q.~S: 1)e'b'blea up to f i'neh d:t~nctij.l.'t t~i.;V be ObGCz.:~V0(t in the 
:rock. Weatheed Gla1hoea of~ the :aoak 81'edarlt bvwn, ~}1lt somewhat 
rveeilel' faces, not~b13 those. e.osod. to $oottplng in 'i:h~ Wt1t~~otn'fI1M:;', 
a.ro4J 3lr.e~ pa~ain.g '0 gI'.$71ab. brown wlth :lnONEU!6 01: ft;,.'tl.'IIomngnceUJ.n 
mineala. 

4, t"QII'ftit\l;~ 'lhe n~ 1'lOli'Pbf117' haubeen a,p:v1i,cd. taG a 
f'le~ ··.m vj (;. i$ ,"(;scl"iptlve Of the 1rl'tJ:lue:tv{) :ro~t oent in 
t!:'t.e \feetern pu"'t of the q~l"ll~i and tnthe bod of' the CXi0S noar 
liopetoun (al"cu.lt. :;;he .L"omt:!,a oxt~t:":,t1j.Vt1lllyv;ijatberedJ tn,1:00n, in 
cc4o'W.'t tUld con t,a1ns mI1lO,oue Q;. uw:-t~. Phe .•. n. OC ... l'':!lsts embea~. .1n a. t lne 
matI'lx... l~lca (biotite, J 1s also Ll1llOionii. Tba l"oclt bQsnot 'been 
atU:1.1ed itl ~ detail. but 10 p~obabli related to tho l,'thwoJ .. 1te ot' 
!1USl'tZ-P01'fPIW'~ r-0Gk {Spec,?), wbicb Otltc:rOpS ~r' 1tQOOf~et oouth 
of );d.elaldO Awtlue and '+00 fee' east ;;)'t' the ana CIlbow on. tu('tplan 
und 1$ dcs~ib~ i.n the A:ppendu, 
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(&.) .QiDR.I1... ;:~ilUl~lan eedjJlJenta~w .t~ool;:D Oi;(';UPY 'tho gp.entux' :pal1t 
at tbe ttt~toa and. tWa folded Qrul !'a:u.lted. llh~y al1!i j,u'i:;,rtided b¥ 
POr'pbYl"1$1$ in the ton]l f)t n~x-ow _ke~ or tbin silla.Vcr;/ th5.rl 
depoalful of Reoent all.uvi_;}, ~to •• oveI'lie tile a'bov(} rOclt$hIJ 

(b) ~lDII, !be boMmg ot'tbe f1n~$t.l4~n'tg which "tl0W rom 
the sla'ea pal~ maSkful by tll$ ~vel~ttt of a1a~ clecl:tfll8o. 
~fb"~ d1reotlon at bedding; plat'KHl r:leq, oowew~J be follcwet.~ 'li::Jh&~ 
t~xt'W!-al 01,'" compca1tionai. oh~ns~a "hl tb~~tlek Wl'"~ ~pm.~ent, fOl" 
~x.s'!lplef too CO.1Ml'? ~l1.'i. tity b~~ ~e. eamUf 11?11~(1 andm~llped .. " 
WMN {JJJt oOVtl:~ed wi til 8011, and eol.o~d tW;rul$ :ttl the t!Ilt'rt~ ~ 
a1ndltU'ly rJe l..~bstmV.d £mi1 mapped. Me;~aw."«;}(nl ta "(J1~ ttlp we~ POGt;1 b1$ 
only in t he var1o~a aoollo'flJl exci:t'V~tlotU~ in. t1:a'Z $late, at ~ 
ont(Jvops of 6'1'~~/aoltetn and M$U"'t~ et'$.$I~G'n the aUHtoCl:'11 t1ia.(t ()t 

the e.~e:;h llost Of? title exoava:tiO'!:l$ 1n th~ $l,at~ az'~ onlZ'u to 12 
lncht,iHllf una GOnaeq1~1'ltly them~lU.i\l,.~rl1~C1tf! ~,t dip lt1;te not 00 del)Ono .... 
ablf3 as theZl \".~ot11d, ~); fo~ deeper e~~lavfl.t1i)ns. 

'1:11e f;;£$M,\;1!al (li1.101i::rtiOll of stX'*'~ l~j woaii--tlor.tllwast 
to tlGrtb",·nortmfest ~ti.d dip 11S to th~ 00 Q;tbwiltiNt '. ·on th.8 ~JCotel"la 
~ide,!f the wea, t~e d!:~ if! h1Sh and ~atA~e .betweCl 3) itn.d '10 ' ....... 0 
)..'~Ofiat~ t. he e&~ ~ 'l11lJlW'th, hoWe"tel.1t low~rt M. 'lI'ISQ;t' betw~iB11, (J.l)()'tlt £JfJ 
and 4.«Jare eV1tUtnt, wi'th one lda~ed rilOa~L18l'lt of 10. 

. . .. ~ ~Cka ~M, tbfn:~~ •• b~, mc(l~r-~lteJ¥ 1:t)14ed 
along g~nol'al no~hw.ete)111' alt.a. an.(\. t,~ ~.a Uft!;!;".t1 r"evlm"! f:wpet:lrt! to 
Qceupl' th$ wst~l ltll'bot aa.'~M. .f.u..n():~ ft"tll1ing ita attp$l'- . 
lmpotMd.on t.he (lbcve foldlng, till') oem: ~tl~:U'1rli;;) a'Uout n~the{u~t. 
~us ",en Oil~tl .syn~lj.nl!u. t'old$.r~1s 1~,1cm~4 ~. tbt c~"~etl outcl-'O'jlS 
of ~1 ttw 'be4tw on t m) . $)41thot'n. hUl.. tl;nd. b;;;,the ~~O~3~$ 01'" £"e$W$,olte 
OJ)"b. or AdelE'£id.e AVf)n_. .An ~ult1c.line bet.weetl. lill$ a;ync.11no e r~~ 
bEl 1n.:f~ 111 "tbf,j d'.P~fIi~11I)ub~we~rl tho two hilliil11 'but '~;lli:n;"t) i.B no 
$t.dtleracto~l evidence :to!f it f'at·tl:lJi:cto th~ IlOr'th~tr!.st. 

( .. o)~t~ .... ft .... u1t1.~. 1.·.S ....... fl..' .. Gt.mtmh 1.'i.:l.' .. " .... :1d.lW:e. . The ~)O~WlW.·"; •. U 
~osed ~e q~17' 18 ~ GU 'tiM._: bJ a f'ault Wbl;.;z!l 41p. 
we. at ~ .. t an4 .. 1,S pu.eUel o. 8~a11.1 .. to th •. s,rUte 0'£ t. 
elato. fbd.$tdt 08 be tva~ in tbe v.u 'at' tbe q~V fel' JQO 
tee' aDd at 'tM uo."blrn sA llpp_._ to ft.f.ns ._ the wilt. i\tlo:tba:-
eteeplJ- d.iPP.··1as .taul .. ' ~$ ne., t.tl •. et--.9t ot. tn. sou'hGm t.l."11f 
It letJu~a1ldto the _t .. 1k. ot the slate and srit beam al'l4 Aips 
•• eplJ to thetlO'Ut:.est. 

(d) .1fi~Qth'''I. !rho two in.tttu •.•.. O'n. of PO»P~ftW. ~ .1n 
tit. t-osnn 0 ". ft ··e 0; llUl'OW d.JAt$& with iltr:U:e 1n clooo ~e .... 
ant w1\b tbOllt c·t the elate and~. 

IV~-a; ~ "," &:II ti~ ~" - '. "~irid ,1'~~t'UI:'lW~~W_' 'J' ~,~ 

It rill be seen .t»om the geo1og1ce1,.". (Plate 1) 
that the ~a~1't ~o'£ the two bWe o~g$ins the p~1io.4 alte 
for a ,ltl,t8 ..,..W '" el..... !biS~ .. inti 1s \1'8'" w o:Qte~o:vs, 
expos:uesm tbe dl&llow ."klng., _._vat.,. for ~4 bllnd1na, 
e~Q~8 m 'h~tw test t~ench~h' .• lttli~ G;lllil the p"sence' of 
numeJ.liOU8 id.ate' h8IJ'Jtm'1tein tbG lOi1. Prlnd.ng tMa er~4tI. (Jt'l the east­
ern. _t~h'f!est.~n ana f',4t)'utbwtHl!ital"l1 ~ld,t1&~ tMt-t'J al'$ IU;:tJ:'VW tt~aet$ 
in 'Wb1Qb. 'lh$,V@ .. ~ tlO Nlt01*ops,bu' lnf.Jhlob tbe. und.e~11inc lWock 1s 
met pNbab1¥ ltlt:at.... . 

'l'bolOWfG"" p&'l'ta 01" tp.,eat\$teJ;,~ ar.ld w)l1·~t~~nCfm 
81...,. ... ". a .. · G.· tl!: ...... i t. h.·.1;) .. 111.11.·. a . E.'~ .•. · " ... "".00.··.0 .. 'UP .. ".··.104 .l\V. E~~~1i.'1.a.·· cD .. ·· 'Ii.· .Th.$ ..... ~m.l .. ~1t.·.,.1Qi! ... ·. 1 .. 1." a elW?st @_ta1nq ~ cont{-o,.ble OM, tb,$ cs;.~it'ttad~ ~t'1~1nc 'he alatfD 
tl%l4,'~Ol*@. lin'd.U~ tl'l.b e.en.t to the ean d lloMban8t. on 
tbewost O~tlt»al l?~10no't the :alt., 'tllG $l.6te- elttend au tal" e.s the 
west8l"n a1da Qf 'J:wieatstinS q~.$l.atas also O~ ;t~hel' ftat, 

" 



-s .... 
bu'tthey contain intsl*'beddedgri 1ta and liIl'lf§stonGs. T'heu~e are n!j 
outcro-ps in the ncu,othwestern portion. of the Ri te, but 1 t it'l.",t·:;.;bable 
that the llt1('l.clf l;ring t~;J,*,s ~t:ve slates. Sout,h. from th~; two h:~llc., out­
oroprJ ,an(t exposures tH.1e> not m.llllel"tous, b'ut ttU.'H30 which exist j.n .. Ucate 
thfit the slatl1Hl c:.:ttcrlU lrl tho:t tii.ttection., but that t:h~Ji" contain Of4U$ 
of limestones nm.1 s11ic:tfj,(Jd typos (cl1erta). '.i:h(iee heds Q1'titll,c~!.)'Obabl;y'· 

I ' present ,in cHli'fLciant quantity to consl.um.:nb1.y X'1\.il(;ll;LC'e ttl('; [\[:10ll0.t ot 
(11ate ~:, l"C'l,:;.cr this portion of the aret21 gene.lH~lly unaui u.atlc tOl'l 
obtaining sl,ate. " 

~rho &lH)'\1'(; i..,te~3cJ?iptions ind1msd;,(3 t~l1;.it t 
conniuclI,lsblt;; rL'CHl ({At least 10 acres) frol;l which slfitt3 o01..~l;.;> 'iJO 
IIowev€)l:'. thCj~'C al'.'a \')thel'f~;).ctm,'l'l8 mhtch ,restrict thu aj;~f$!\ in 

, to wh'i;.; 1.1 ;~.U[d·Z',iinG CElt!. be oonducted. 

iG.i a. 
r.luarrled. 
uA'Jpth 

'£he propose"l qtiar17 ..... sito lies within t!'<~l.;rinberl?a '~ 
C,l.t:ff i,:l:"ea an.11 o('maec.l,IJ,en,tl~! is l,ul.(ler the ccmtrol. of the ~;;~rlin·t,:.?' J20r 
the .{.n.tG:t~ Ol~, V"flO. :i.e;, ;,~attO'.i:~,t;) nuuh as tilis, [;iCtS 0:1 th,e adv'.;,(;(; ,i,;fUJ6 
ilatlfn1f.1.l CoJyl.':;'Gl.t: d"nl:~; hauL;E:ive!Oz:!::lont (:\;;.:m1ttt~o. ' ... !ne t'.:J.low1ng 
cO(J\"i:" tlUC:'S unJ.e.v wh~.ch e.l,o:a:v~l'ti(~n may be caI'llieti. out t."it thic qite have 
been i.GlpOsed. P;;'!'~3tly, any exca.vating tnU{:lt !.'lOt eo iJ,e(f;ptn~ th.£m .'~ he 1930 
:fect con tcul"lb.nu., eecofnUy, thst every'thing nil)t;)'fle t,h:~ 6 l~vol '. Ul'3t, be 
oOL;pll~d.;ely l:'emovod {'1.f.tU thus leave iii levolll9d eJ,'te su:i table :C',x .. • tm.ildlne 
puztpoaea. These con,d~.ti{F1S af'fe..-:'l; the ll~:'QPO~l!!ilH:;, (~t1tU'r/;i.ng sC"VCl':,al 
WaySl-

i. The 41cst"I'~i._:t. "n; ott, li.i''li'J'(H:'' 1 t, Pl'l.tiOtl.c' to the 
1,930 f10l;.:it t.,; •. ,:", i,;vl.l:;':> U{.iGG :."uth".ilJ· l:i:llui.;:(.; S "..,glt1 ,Jo;:,)'\.;h, um.1 
.11r:o tilt.: [',:C"DEt., of slate tLEul cen t'C!,ru,·:u:l:~;l.(Allit 

1i.- The ];tQtl.oval of all rocks al)Qve the 1,9.30 fe€tt eontotW 
nece;::w:l.tntf;}c-t the J;~cr;lovI.11 oi' .i.~'H;;;t,;f:i ot:iCl? Ulan tho ~~lD.te 
lllt;;Q,tri.l}od. 1.O.l.l tn"iclmwk1u£;;_ ~hi6 will add to tho co!:~t 
of' .min.ln&; t'tl.la 'crtmSpol't. 

iil. J~s the i ,930 feet oontour does not cloee in the OOtl.th­
c!:ktcrn potl t,iG':1 of' the all(JG., it; is n(;·t Icnot'iJr'l nOll fCl,l 
(IUUJ ... r~"iilg wiJ..,! be J.!e:~?bi ttf;,-U in that tU-reetion. 

jj\Jr'tunately, these eond'lt.:Lona have 1 t ttl(l cf'fect 
on 1ihe 8.1'(;(1 the~lfi.tfj to be qUf:;rtric(~1, on the t'Jls,$terl1 aide Cit' the £11 te. 
In thl'J,t lXi,llt, t.ha tJefJtern bounda;py of: the Gl.~C~l'v/fH.'l'ke 01~ en.r;tel"n l;)QUt1dflI'Y 
oi~ the c;lctn npp;rnxiOC1tely cO.i.nc1deo with. the 19jE;; G{'HltOU;2. C1QnseqtH~nt-
ly, it 1,'V :., 11- [,000;:1,"b1(;: t~) qi.:t€.t!{li,Y nJ.r:~o!:~t r~ll t.ile nu\t;c eGtlnc t (:Ol"e 
and. fU.l'tl:,;" r' <,inl,,' c, CC!);"~:i£d:,'vt:'l.vel~/ tit:i'dl tttnount !)f'wa~te :rvcl~ 'bi~\:l~. fuave 
to be reraovad. 

On tho '<,(L,;'tIJJ:lll Gtd,e the Flate cKtendB 
192:n) [1.:)(; t (; '~) i {t~ .;,; 1.1111 ;:,:;\i·t;f.~~tt'~r~ ~~. u~r~ t~ ti tI ~~<:~ ~~j (;o1.JllJ 1)(;; c)l; 14fl 
\ijor,l1:1ngs,. '..;.'he :;,i);"t:'1\7, ~I;rh~ch \'..[).s lioen:1J:H'med on t!1:'l.c; ;:}Lle I' 
oxcavated down to a 1,,:;vo1 or about 't ,;J2/} foet. 

." 
_.;.'l. 'k~t 

LIeI' 
'hfJtln 

;;;0 u't b. of t h() SO\). the ?nl hi 11, ;11,; is n 1'0 1 n i~ hu t 
a.f'i)Z-Cclu.1:>le qlJfmt:t ties ,...f' slttte eoulG. berLU~,J?ried ;:;,liO\11'; t!l.r.) 'I, i\)()t 
Ct')ntQUI'. 

In adJ.i:t1cm" it \.;1ou1\.1 of. ,.:ouri::l(~ he p, ;,; i to 
mine ·.,jl.nte belovi 't,l':;e",930 ro.:ot c:'~!tiJur' .to the [:',:;'.'~;n:: tn Vi Cb,.,'llO:i>~l;~I;Ln.g 
rJ't)uliJ. lltJ pcrr;nL ,{, 'tD t.hi';, t uept h •. 

:1. t h,).s been ~.A>. 
:)l' clute [tv~:,l.La; 

t~ r:~ i'J U:C1e ';i> CJ .:_.; t :~c 

{,;U, ~'i.~~~a b';Jr~·I,d .. J.J 

01 ,l'~~.hl :.<nu .. 
");, , 0. ,)1 D,t i 
C,S i,'ol",'::lV:lGt-

.t,.'i i'Lt(.:~t{)l~S, 

(i:Ul:l,nt;t t;y' 

Gn th"J (:';l~'1a3t$rn (lido hy tha hounual'4;;r botW(:ie':fl tilE; t::r't.e 
aud grl$yweoke or between ttU:1 ~:;lrtte and the tl~a oino 
ouf,Cl;'Or,St 01' b;y' the 1 ,!J;5!) {'oot ev,l'tv LU' where :1 t tn wo ilt 
of the t1i.JOV0 l:l:nes. 

(c) un 1.,h9' wo:,:rt';;':ln1 na{l c~ol.1thT"lre;3t~)£jil 
l~e't'~v or! thf; C1!1!eDS 01' &lcl'itB ~~.{ ~l~,.~ 

'iJ 'b~' ~) ::, thel;!' the h)tlndal"lJ 
('::,))3 Ol~ 'h~1' the 'I , )30 
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:t"oot c(}ntoul', dEipement ()u whioh lr& 81 tUEtte(\ r!U;~tr!e!r; 
to 'the et~€,l't. 

If the araflH of no out(n~op$ an.ij the ~,~!.'Ji(;\l above 
the 1,930 toot oonii·(Hlr al~ (;ont~idel~Gd to h('}.v(.~ elates beneath them 
(~w.i this is ~1 reascmably silfe asnunlr~ticm.), a ~Gmewhat lo;;;'eQ~} l,:\r~a 
flould be aV8J .. lable. It would. bo bO'lJllGed on th.e _nat 'by th~ olc£te-
~ywaok$ boundal1l:t' O~ the 1,930 foot eontou,:'>; on tho no:;rt fJt$ t1cat 
an,d 6outh:weet t,lY the 1,9.30 foot. contQUl~; nnd on th.e soutlg...,euut :';i/ the 
E!.zib1tra:c.·,'{ line 1'~l'eXllte{j. to 1~;;I;.lOd1atel,y a.bOVe. 

OaloulatiQns ofg,uantlty welle );Ieatrlct(.~(l to the 
nl'ea of 10 ~{{;l"'f.'Hh 1. t 1s about 1,100 feet trom north to (Jonth and 
l'ange s 'Up to 100 t'e\i.~t "'fide. For J)UrpO£lGS of '~alaul(l. t;j .. ':)n. c.;;t:.:"fjij .... 
sections Wj'.:n·~ tJl"ef)!3.!·oo e.long twel va pl.;u~a.llel ot·t.1!E~a-acct:i.(Jt1 1 inas 
("\~J;.t to J._.~t) 'W'L<:i.ch a.l;'G Sh(iWIl on>l.~t~ i. The 11nel'J £1:Y'e in ;::ontH:'t:tl 
G(H;\t"'\~lt}st d;tJ!oe'l;l()n~J 0.;1<1 nt':::; ;:\:;:'j<:1CH1d nt In:tel?V~11e uf 1t)U f'cc~t ~ 

J~hc Cl"'06s-sectlons f;u.~ ail;)Vfll in )'lc;.te ;:: lnuicu:ate 
the v{)lut['£ of sllflta r;rvs,ilt'irJ1.e do\'ffi to the 1.930 foot contour" 'rbtl 
c:i:*cH;Ja-sootiollnl &l'ec,tSOt' slate which have been ur.~ed :tn the following 
[d.uant:lt;r ea.lculntiol1$, are ColOl;t;t1led dal."k grelllrl lUhllfji J):;'''')t:ieble 
eJl:tenaiona of' als,to beyon(l thess al~Oo.s ~G ab.()wn in 11g11t.:.. The 
light f.~een araa.~ rapreaent .slt.'tte lyinp; below 1,930 feet, ';;!"lOse 
1)al1'ta ot: the o~,:ctj.onz whero t he ~nl;:,>f"t::lCG ta rtnd.er H fi1fH'1tlc oJ' gOil 
or alluviw'll, but the ~):~CGcti.ce of sl~:lt(: :la l.ni'et'rod f'l"tO!l1 L',,'~ >,:\",;l:;:~f.t.otf"~ of 
the so.il Ott 1."rom '~thOtl Q1Hierv~li;i<:~nn. 

',l:;le ;':,;I'i'tt;:: 11:' id,s :Lnt011inoct(~d 'bY~B'C't10ij;:S I_X' .ml4 
.Y .• ' "'~ .. _ "'ot b· t:.".,<. r'·, ,., '<"'''l'ui'''''~''" ·f>.", '''':.1 +, t, f" ~""l'lf"q', ~ ".(.. ,"')!. ,:~ '1 ",. i"""'.!()"h i * ". ·L'!! ......,. lA~4"U t... 'Y""""i;;, \..,.",:~, ... ".t ...,!bv",-", .. ..l....&.·VI..~. ~.L~,,",,, V~'k ~~~~~.".~t; '-oJ .. , ..... -, .... \.,f.,\,:\"."l..<I-..t;;,)bJ- ,.,...,~ J".-Q 

l:1.e-(.l.llSCd th::it th~3r()el:': oontained t :JOEiC he~ls 1:11,\:1':.<;) would. not ba 
amtei:lle ;f'oJ." bJ:~iclmlo.k1ng. :.!'herl{;1 b~?1da .ho.ve been iii;n(ll%~d be:e::m.llSG!, 
firstlYt tllei.l" vol~le is too 001::111 to gl'(.'lRt.ly af~t{:)et tl~ ;t':'in(;:tl l'l~.t 
and, seoondJ.;y, it is plt>obable. thnt the g%*lt. it mlAed with. !~11L'~t$, 1ft 
the propoct1ons i..n wIll.ell thea Ooo\u." could 'be used without (j,elotGl!lous 
effeet. 

. i!h$ a1"'eUii on thE; C;fiO$B-sectiot1$ \ve.r~ clatc;fJ{Jln.G(\ tv 
oalculation or EWOas of: tl'ianglOG aM the X'te$ul t$ tit~$ given :tTl tbe 
followinG tablo:-

fhe total VolUDa or slate in the 'bloel; 
by tb~ oro $a-sec""ons \V8$ otl1.~te:d btttW8ea aect lon~ atld by 
priitmoi&l tolvaula. . ~f.it4 ts were obtaitlcd li*anf£1i~ trom i 53,000 to 
1".000 cubic ~lfH~dGf ~nd fib-a MO~"'1.t Of 1!jti-.jOOO 0\1b10 ~arfle 'l)1il.l 1)6 
adop'Mti. On tlw .~)(\els of' 1.9' too.s 1)$'" cu.1;}10 yard, tIlle al:lfJ'O.ilt 
repx*tua.n.t$ ~,ft;?f) tOlla. ASGurnine9 l'th~ of ml~te mQ!l:6S ont:t '01"'1*. 
this tonnage of alate ~l'*'eeenta ahout 14,000,000 br1cka. 
Villen 1" 1.oono1a$1.~Gd that t.he briol~ qwrt.nl,:t,.fSG a:t _a. aN ftat04 
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to. have yielded mnt~%'1a1 aUff101ent tOr! 80 million bricks onlil, the above 
fig\l1:"€lS t119.~! app .... b1sh, but tbe Jtarv<alumlt:t g:tlll:rI'1tla, though, l}tlObably 
srxnewh1!lt dee:pel" tban the proposed Qnc, ooc'!.tl,*, an srea of onl~ {\~ acll'@8, 
whUe the r~ea available t'01} quarvylng at Deal:1n amomts to 'to Qt7:vee 
excluding th£)a~ pOVt:1008 ahove thE! 1,930 foot oonto't,.'W vihich (~t) 
oooup:ledby g~Y~la~te or madted ~" eo11 anC1 al,l:llVlum.. • 

It the 19'5 foot eontotw ita t~n as tho l)~.ltJe f:.li: 
the cp:ttrt'l',}jI the amount·ot alata·avr.d.lable for quaX'~.!:tng 11'3 1t13,!)DO 
tons, If' tht:; 1937 toot con.tOUIJ la taken, the amount avciil!:i,.;1.eLa 
11,3,000 tons. 

VI .(l~I1:, 

~.r he nut t (~r iw.. 1) 0 :lng uefJ4 tl'0ln ,be J;>,1 t !ltLjo c<ent 
to the b.r1olJ:'foli'ka at Ylf~l"<~tdumla 1s $ pru1tlw weatheX'Gd sll1.rte. !t ia 
stated that tho luu'd.cr, unweathered slate its not ~ultBjjle :('01" ,tha 
pl-c1caos of brlolana,ktng in u.e. The ce1o()U,'teoue (1im;f) slate :ts not 
uu_ becaU$& the oslo!_ Q&.t-bonatQ c~;mtel1t 1s too hlghand. eoneequtmt 
evolution of oarbon c110xide W'h® hriakaof' tIu,S t'.f!.tertal UJ;tC li'~'!l"tnt 
pl"lodu.oes a awollem. r,;nd diatcu"Ited l)!~ie1: ~lr;;, eve (!·u.1ax' ta:x:t..A,I.~iJ.Th.e 
<1U".""'t" ""'tOl.'1':;' '~"1Y'11' ~nH'" ;:,,'1 ·c.",,, .... 6J·ec·'·f>otl r;'p "~"~')11P'~' <be,,,, . ""~ ~~~,f;.,f. !/i:.iIij;J' ~ t'o, ......... " i!i -13",;.., V 7._ •• 4 ,· .. ~v .~ '. '" ~, •. ;."'~ "o""~ ,_~, "".""""''l...,l ..... i!.'~ tJ .. .:>-"d v4 

plastic! t;v. 

~~(}datonEt 8.J.1d 
o.l:N'icul t ,to ol,thH~ 
te$t1nr; condl..,cte • .l 
obtail1':Kl. 1£3 !"\;)lied 

~2l1~ al.rc",t rrJ g:t\o.;.L(;}i;'$ c:)lc.~.lx~eonl2! elnte aJ~ into 
TJe b(!) i r1.1~ (~:;:{t;}Od :1,.,:[ J 

~l s tHli tabla m:- " 
'''T~. ""'''''''''t'''''nt', ~,r .... -:n ..... !'~')'i .o"'·'cp '" ['':J:.-.t:/Jt'u.,~~ . .-,~ ..... ~'~""'J.:i""'~f'4.t,;r'\.,'k "IIi' """ 

. '''~ ..f',,,,,,.,~ "t, t">4 """"· ...... rl ... <:'!,.," "".' .,~, ,~fr;""l· i,,,,, '\-,;t,t.;,. .;;.. v..:.. A·,s,\:Il-' ,::;j~-,J,}~~"'''4 vJ.. 'li4~': \~r~ 

(1 .• 1-, ':C·""li. ,.,. ',,1, ·"i"·,~<I;'\o.,..( .. ;Jl Ut;1. 

otl t he !if'; 'Cli:l 
·1 ·,·,r,.·,f'+:""~<'''' !·,·l .... tl"'.,;.'t ~l .. 
... ~> :....hA "f~' o..t' !io1 ""f;;.~1 iJ ~~ 'W"';;'" ,t., (,-:...~ : 

fi"l"t, .... ' !t\<b.iII'>. ''''t·· t.t"l'"' )1~.,..,.,.1 ... 4~,., <f:j·,t.o l' '&". '1l"e'>Wf (:l-'lr,";'11' .,,~"" 4 .... .k lJ.~.(i ~ . ..&..~ lI1,fte l;~ v':" •. 'tit ,.\., ~~~J.,:i-J, t;;. -v .,:~ \f \"I,J,.,t;,; , ...... ~ .. ,""_' -~~ MA-

f:(f;ipel'll.rnnCe t.o that Ctt l'arrslwnla. It is appat'entl .. y sui table .fot" ')riok-
tM:t.itl!lg EHS 2.~ o'u'fd.o ~ffi3i~S W~l"'e l~~ua:in"iGli.l, a.nd 'ased. The sl.atE1 111 the 
$faall f.:1UJ[IiI'r-:J 1;l1u0 oponfJd 1esOL'OOwh.:.·:~ ha!·c,t, e.ni~~ the r;10:t:e VI$trt1101'ed $late 
v/b:tch outel~()pS on th;;;'l two l~r billu shcn .. 11(1 be ~~n lllfJre suitall1e as 
l~egat'elG the ool"'dneas taotoJ:*.. . 

id~ Deruc1n ther.te a~ no 'bed,s ot onlcarGoi.?s alate, 
e:tm11:Jd;¥ to t hose at Ya.fij(i~lumla, wh:~oh con'tail). n1JmiZrou'$ hol(~il~ .~'pveeGnt1ng 
.fOi?tilel1' fO;;li!;l!:la. . lbw$ftr, the ~late eorftt~:itlB celloi'tie in. !!".PI"I:1lfH31e.b1e 
~il' .. '~ounts. Thuo So t'dQltt*scopioGxsminstir)tJ. o:e a a'p~olnlen (9) :f't~om the 
{lUlIll'11Py rovealed. aoou,t 8 pe~ cent. of calcite and one (Speo.G) f'rom ncar 
the ton err 1;1-:.(1: tIDuthe:~n hj.ll l'tlf'tfee.lecl tt'bout fJ;. nar cent. (jf of".lcl;ta.. . ~ ~ . 
As the sla.te i"twOOl thlt q~ bas pttoved to be tilui tabl$ 1. t 'lifcnud ~lP!.16sr 
thtrt a calcite cm"l,tOi.lt of a pel~ oent. 1S not (1.etl'*itnente.l. 

lilor p~'H!§e~ of aonpariscm--two s:t:;€Jci!l'l(l~110 of alt\te 
from the Yal1l'alt'll'llla '\l'Ulw:tty were $~.11nad l~tI.Cl'Olsn:r#Opieal.ly. fJ:twoo 

:1_n$ W0:l.~ obtained i'1'om s1tGs1nd1cated. 'by the M~ag~l: ::10 ;;riold1ng 
the 'l:HllISt alate, and the most calow_us slate that had been llf,ied 
"#d.th se.t1Gt'sctQl'Y l'6sulta .. 1"esp6ot1vely. 

lin 
The f'11"st apac_n 13 $lishtly tinel"'/Ch'uiU then 

ei thel'" 01'" $p.oo imens 6 ~ 5) tl'am)$akln M~l contalxltJI 10;:",) ::~w~l'rta. The 
spec1men cOI),talne a f$1'i/ 6l1.-tElt·n~ OelS'ts 0;(' fQas11th :trine tLl>aado of 
17M te tl'au$.P .. ~t matc1;'lial mt\.v b~ oaleito. ~h~ 81utf~ is r;ml:'~ r~,,;;].tt~&l'OO 
than Speoimen 9 i'ItOOl ih~ •. i!b 

:;:'h0oala&:reou~ alato is val19 similt:l1" to t bat 
deacriboo above, bttt ira Ol'tcH!llled f~ ve1ua oi' 00101 te ~1n,.1 corrtH:ttlG oGle1 te 
scattered tbl"oughout the rook. Th~ G~~tion contn.ins al)o'Ut 5) ri1ilr oent. 
of' o~1,c1 te .. but io muoh lese oalcru.'$Oue thana ~epJ}eoontat:~ "'Ie oOLlple i"vom 
this aeotion of the pit woulfl be. . 

Both ep.1m~$ contain ~.~ins of blot! tG', ~ 0" 
which have the1.t~ elc~~ ol'i~ntea. $0' tr1ght flUgle. to tl» eleavQ[JI!t of 
the alate .• 

1\h8 alate at Deakin eonta1n& at:. n~t'ow bois of 
~~$3'WEU;"J .. :r;e{ crit an<l t1lff). \~'h.11e theae l?Ook. -"II woul4 not, tn ti1er:';OOlvos,. 
be sUi te.blefov t:'la1:1ng bricks, the !>!'oporilon o1~ them is 00 S'wl.l that lt 

<-\, 
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m1:ited with th~ elate tbey would haVEl no apprecU .. able effect on tbe 
bl:~icl;;:a. , a...':*),~. 

, 

Nolfthweet ~,the Bl"lOk fr'1f!. tl}e' ·sla~;~ i .• 
mol"e siliceous. than $l.wh$l'e and ... pli'oach~. a very t~~g;'::·€d.l1ad 
~f1l.rJ.d$tOU(h 'I'h1kl &la.t~ would b_vG to b$ t*6'~ to det$~~lev1'~iethel' 
it would be a'U1table, btl even It unau1table :tt 1s not p~ntto an 
extent ~'U1"';{'~ to ~oouoe V0t1/ much ttl!!!) total tmU':nmt ·of r;'jlt.tt.? "o~}a~nt;l; :..: .,. 

t 

In g(tftel'11Ql, the~:!:·o~, 1t wOtl.ld 3.l'n~)ea!j that the 
al~te at .w(,~~j.n is jltst as suitable as thnt; attne Y$,l"'ll"$.llJniL~ j;>1t • 

. . ~J"'ds llaa 'bf:Jon vor1i'j,od ns :r~ 11S the ~ (;l:tlru.~l'7 1s Qonoe~'\Itl~l b$Oe.ume. 
2,000 ou'blc yal'td. $ 0.1: a:tate hav~ .". eO .. r.au. sod .•...... ;fl'4ora 'LI1~X·v. .;t'Iccude 
tru;: ~~1ndar of the slate. ver~$.U.'A··COt44 b~ _de only lW' 
Pfiilo'c1cal testa. 

VI. .~Ia:~i. &&!rp i\lQti,. 
"est11lg to l)e (~,)nd:'Uete4 all<'.)l,;l,l t.,c b:!r t~C'nOh"s 

and shQll~! aha.t'ts £~rtd 116:l'hBPs :in 13,ane of the cle.. tl!!stl;;lt; tt' (J.rlU 
holos instead rti· tlfto. ~Jelnu1at{1' $0;: 13 fn'" th(l throe levela to 
-~1""t. q'"'''''''''"''''''i''''''' ~'''lc.,. .. ,. "J',·....··,.,·\'l'·· ... t ,::'/1 "?,' ! '.1"'",,;' ",1 "'j,"'''"'!i; '1"; :""""~ &'h·.!Iij liil['£ v~1. .~~.iJ -1.,j.~;~ ~'4d l """" U·~)~Iio_'~<~"A,v '{,;,''lI..Ao '~t ;'_ ...- .... I'~~. ~ ~-Vi!. ....... ,. .,)ri'''~~~ ~".~ 

l ""'· .. 1{:f .... ho ,,>.j'~ ., !"''; : .. ~,;:, .. , .• "":",> "'.""i •.. 1".::> n'"L U:.'. /.,-"> .~, ::" ......... ,<P. ''*'& ~W&..;a,[~\tt.;..~ vJi. v·u:""", l,I~.~.-,,I,;\". ,.,'f.U~ ~_:\.",i..v;... ~,.j..J,.v L.a . .,;,·~..J ...... ,..4 ttl ~,'.t~ 'Qu-

"'">"""'". ..·"",nh r,'P {\,<:~ + 1.1';' . ..,.', !'l<""h'''''''~.;,t ",.'Hr," ''"h'-',",n"l "",,', . 'I;:"!"'" ~ . "~'h,,~, ·"l." .... """""" '&V,.L.-' ~~~. !f.:.?A Yl-~ >o(If.~'I,.,~' ...... ..; _.~ ,~i.U.V-Q t~·'IoJ r..::;~4<o1; • .K,:~t. . ...,J$oJ;..!. ,...,t~-'W1 ,J'. -\;<11\;"~"" Vy~ \?~ 

'th~ tl'a:r.tohQ$ e.l.l~1 ,th(1 abaft1i al"O rM~tl?ee;g\."'4 !;JtI. '~hc g:.i;~:Jr.l.{j,. 

~£}§i .. 

SbN:~lI 

~ 1&2I£, 11i,_1~I.oI£2AL9.oq.~Ql&~1. 
Depth to be· ))uob. tl~lt 
6 to 12 il".},ches of 
roeko~ weath$~el 
l'oc.k·al"e CllPO~ 

110 1:1$ sl.mI: t1.4mn th6' 
tl:'fmwt;.ell, lrut depths 
fl'lon ::nJl:lface gi vert. 

J.t1M D 
tt F 

" II 

u J 

L.ins D 

u 1:1' 

If 

fl1 

Ii 

J 

rrOT.AL 

,e}{Y-1Teet 
308 If 

380 11 pluo clem,d.ng 100 
t$ot ~lOl~~illg~ . 

lOO tt ~l1S91~~Jlins 100 
_"' .. " te.t wQr~ _ 

i.8 . .:. 
~'\~~ 

1 
1 
1 

'. 1 
1 
1 
1-.......... 
9 
~ 

r>o~.$b .,..-'. 
10E" ;t. ~l""'~~ r"" ,., _~-..-l'~ . 

;) ·:t 

:) n 
, It 

7 ;1 

5 i' a rt 

" ff 
, ~¥ 

57 
'a.1:.iC"=::l=I~';:t 

• 

j\lso cl.~enl;lg O\~t sP.fd't U6tU' BriCk: 1.i.;. ;.:itnt10tl. 

2:£&111111 Dor)'th to he luch that 
6 to 12 lru,:~hGs ·of Lill' D 
j:lf .. Hl1:t o.t"JeatbeJ'Sd . 11 . F 
:t-ock ~ e.xposed. W H 

n J 

.. 
" i~~ 

"35 .400 It plu.r;) clo(:!,100 
4"<\~"". t 'Wf ,,,,,,~::.,. -j 1I> ... ,.'!<i!'< ,.t" $'\ .~~:l it~,#-.;I..~~,~lLff~·~.Q ,~~ 

t$e t t.t*\i;:neb. 
!,fDO It plus clQtlUl.!ijl tOO 

IV j I II. :teet worlt1n6,1f$ _ 

311·1£Q~ ': 
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t: 
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IblC'th ~D ba sutll: ~ 
t~~neheeJ 'b'ut de:;pth 
gl wn f~til fltu"taCG. 

-,-
Line n 

" F 
Ifa 

ff J 

JilIlIlllt 
1 
f • t 
1 
t 
1 
f 
1 .. 

---

~lb 
{, Feet 
1 f1 

.. 
'

7 : 

•...... : 
10 l\t 

11 If 
7 ff 

10 eo tf 

Also cleaning milt of' shaft near ·tW Brick*'!lrll~!*'dtation. I; .. == '~i.&'a .~ .. ~i:Ii'~"'" '''<'Tip'i''''~,* . "uri' 'V,,-I.'iliii 4iw~ . .£,W'!1l,t;Yr·~i".w"" 

~BQbUa Depth t,abe $uoh that. 6 
to 12 inohes ()f 1108 O~ 
wf!u\).thID.'$d ~ck aft •• 
posed. 

Lln" :0 
ti F 
$I II 

t 
420 tt 

tt , 
.. L 

420 n ).llus elea&~ 100 
f~t ot work­
ings d 150 
fa.et at 014 

600 

28)" 

'~lOh. 
tJ plt'tl eleanlnS 

10ll foot" of '701') 
lnga~ 

ff 

~'J!'''''' 

=wia6 'It 

§blttla !o be sun1~ tfOm ,.. tNt'lChe. Linen"" 
but del)the given t:*CD the .. 

ft»iet 
su~flce. ff Ii' " .. .. 

rt it 'f .. .. 
Jt J 1 

1 .. 
1 

f' L: 1 
..,.,. ,~ 

L 

12" 
12 " 13 ff 

, tf 

it) H 

.. 4 fi 
12 tt is tf 

22 ff' 
it ff 

SW 
#;) tt 

jJ 'M.l. ijflR WI 'p':. t • 

1~f .. 
IWIIlii .. ! II III III 

st.tlon. 
Al. eleam.ns out of shaft neu the a1*1* fl'iSt 

VII. QQlJWlIIiI& 

. . .. ,_ Seo1ogictd. ~. of the ~ntd.te lotU,oatal 
tbat, ~ the ~ac$ .vide". aT&Uabl8, theM ;1, •...•.. UM ~ 10 Mt'*ea 
at elate tilth Pl'obabl¥ am atlditlond aNa oea., aUftlh 

. . Sub3ect to the .end! tiona J.nWOee4 on q'Ual.:·~tng 
:in that Vielnlti1't _. qUdtltl.~ of ala to aYaUab1e uel-

DOW to 19. 
o '* 1 
n it 1 

Oontov 
It-

ft 

ll$. fa two ,lal' p.o~. Of b1*lct'..-ing AlQ,U1MS 
50,000 cUbl0 y~s. oat 96,000 tonG, the" is. ava11ltAe .,the 01te ana 
dow to tbe 1937 oou'cn. a (lU1n'l~, of 11. of a~~teJ¥ ttwee t._ tbat "",iN'. .. 

~, , 
) 

/-, 



In t5<Jlleltal, the sJ.atGi$~r:it. (j;irlliJ.I£lJ,~ "bQ that 
filt .... the'2{;l.J:r~-t11lla 1)1 t ::uld 2,,000 Qt'l'b!Q ;~tard!) of! 1 t bo.s t2l1~E'Jtl\{1~~ ;)oon 

, uoed t~o.t" 't:rfj ltlttmaldne:. ~lhe:re 1~ tll.'l a:beeno~ of thO calC&~Q'Q.o 
fOC.lS:U.U':I~~10tus t~n)$ at' ;Jlflt~ pl~ei;Jl';.'lnt :11:3, the~!lPl':ttlUi:t!~l 'f,i t or~" 
tbin bads of ~;:"'tllat;;l:;e .~to., m~o in:fH;l,.t·bc(;kliJd \'1.$. th .lube slate. ;rot VJ(H)ld 
BlYD8U that th€4 al~;r~,e ~ta like:Q,r to ~~ atut.Q'blet, 

It should 'be ;~~o~ll.$(:'J(l thut the ~S;Cl~a ~)f $lf\t·$ 
lDtU.ea'bed alfOVe1l1~ t].ot lCleSel"iV0~ defln! .. " :o!'o~.ffJd to exlet both. as 
l~egfu~(ls fJ~1ntity ~ltle:l e'u;j.tabl~ 9.utll1ty. ~.~P l"i[Jutl cJO to the 19:'»') oQrd~o'~ 
(;,u:~e 'b1i;tood on (~el)tbB :V011b1.ng t1p to 2;;.6;; f(:et. but ·~ta onl;]t e~,~;}Oot~"iH; 
d~~l')~.t'i t~~ 2: teet nJ?lf th(~ ~mal1 ~;tUtU.'l~r,. the Q~lpft nefW tho r;;-:'J.ok ;:'It':lg. 
and. t~ SIrlall e~t;laVtr~1p:n on. 'tale ~01.:rthcl1'n [,;:,11. 'i'he r~:sult(; 'i:)!: cttl~11e:i.'l 
t~~rbltag 'by' the ah,at"t (no111 :tm~111ed to. v1'i,th1ra :; l'f)at 01;."" the lTL4ttf'51ce), 
the o(lsteatHS (nov! l{;,x~t;el~l' ini"illo{l) Qll the aoutiWl'tU hill and, tbe 11tw 
0:,(1 ~11l. hOlaao'n tha southa:vn hill (t!l,'*e not 1:Cl10\m. If all (Ji'\ those 
intel1oooti;Jd altz.te of: aUitt\blo quttl,lt" the .poalt1on ll"Oca..~'~'r~J ~,he 
l"'(H~er~!$ 'wcrL\l.t1 'i;){:. fi'Lo!'ede:e,bl1 te. 1J:'h0 highttJl"l th~ 'bfiOO tQt{h;g.oh qUru:t!";j.1 .... 
!Ilg 1s c,s:c'ried the les(~ is th~f d~lth ;1.!rvo:tve;.'tl and m()l"~ l'ielia.iH'JO Ct)ll 
be llut on "the ~'H:rti.ma,tas based on aUl."f~\oe cl'uteJ?o:pf$ and ~hall,l)"v1 e~poe1~~H:W 

I;,e the Department ,)t '~be Interior des11"v}t~ to 
OOl):menoe opel'trtlons 1(l1thout f~tbe3J tGstlJ'18, it \\'l)'Illd be pre±"";;n~~blc 
to Q,:I.k'U"l'y at fi~at (lo\'t,rn to the 1935 Ol'k 19~ foot c!::mtOtw. J'i.:lCb 
t.,lut:trl.iI!.ea i,,<euld ha:ve faces l'!'tllgint~up to1b.6 and 18.6 test (tepc:n:d1ng 
on wbf»'lher tbt; (ltml~l]I:y' £100.\') \'!ffi4S at the. '1935 (J~ 1931foQt cOr'i.t,(J;)l'lt 
The pl'loapectG ()f' tho cH3timatel of (rJ.~tntj:ty \:H;JZ.tIC: l:Cul;i,.ecd. {u:~e nra,oh 
bettal? iQ tOO60 OfiSJOa. ~H3t:Uitt1teti:·~Uf~ll·t.2.th~~ ox'e in. G:x:osoa 'Ot 
tboe/& .l'&(J,t.U~Ott (96,000 tons) o.nd :l t lal1t:Jw30:nLibl~r oe~'ita;tl1 'toot tho 
lattet1 .. uaut~t.8' could, be Qbttli..'l~tl. . .wtlru.a. nlco be flvt.l,11abl.e 
eorae :turt.M1'i(],:ttnntt ti€U" in the a~6evli tbout outOl;"lOPO, t~fh1ch are 11.0t 
1!l.oluded. in the ~st~J:rH;:tted {lU$lli;i't:i.es. j:or, ()1/\7ltl ~f th~l~ M:ppemii 
to be IllClre uruan;U .. t(lbl,~ ma:tel"'lEi1l than n'lltlQ1po.t~, ti'lt1. a1~mlt '&Q be 
ra1lOv$d would be muob les~.l tOtr a qtMll-'l"Y to tIte 1930 fO(;'t !)~~;~tO\~. 
11'tbe wOlJl':irlG- to thei9" or 19'1 fOot corrto\U,1 WOultl E~lv~ tnt1cb im't;O~1ru;;1.tl« 
ano.enablG .tlc1~t~bl0 (trati!;IDtes to be made of the {Iua~l.t1 ty a:n:l tJ:uality 
of: alate down. to tho 1930 toot c(m.to'u.tt. 

464 "bet,-
1. fbe DepQt1tr;1entof the Intottlot'dee14e thql amamltof elate it 
deGire~. to' ~w tl'Om tbe· D_in 01 •. a.'I1doon9que!lt~ to ascitle thO 
dG'Pth to '1i'h:tch i tra~,:N)t4 the q~~ to 'be taloan. 

2, It" th~ ~Utlt rcquj.ved is onl:;r thtlt. ror QbOut two.ueu·ta S~)l;)l.y 
ot' bl:l 1e1;Z$f tbe :L~1~<J'01 ot tbe bottca of.' t be aMUldbe ei th~ 
the i935 011 1937 toot eont,o,... . Tht1t~ is .. ... ooUbt tb$t. tbti 
~lount o.f el~te l~'Oula. OOI)lJta1mtble exptin sote:t} a:$thex~~! .. 
unat.;r?~ctedly lal.'gG (,jllOunts of unst4. . e t!atCir1d.p~~.nt. ..... .J.ttg 
as outlJ,nGfI 'f/ould ,tll'tOVitle ~:tn~t thia p$'asll)il1VtJt 1mt if, W'?toon­
<looted, tbe lJGg,J_tr.lent at tne '!lteI*10g~~$ould bave. to a_e1;~n. ~he 
NSPOlls1btlit~r and t-i*a attemlant Of.llttCb a p:t!()oe4~.< 

3. If thf~ ~im'tl'il ~lCunt Of. ala'be obtainable .i~der~1tJ~,'M1el,evel 
of the bottotn ,:Jf tl1{l t.JJli!U'J~ should, ~ t~Je "930 foot t}on'\Jow~ (tHtt a 
~1ai.Qtl niade 'btl thG ;;)(rp!rt:t~traant (~f\ 'the ![1t(l:i.1i~"v. tthethor 'tho f:l~J.'l'iit1' 
$hould b~ ,~}e~nrla~d;1.n ,:,tl(;l or 'tViobonehea. Ii' it '(-;0 l~ 011Gt't?ted 

,/- '.~ 
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1· "" - .. l<6~i!".lIkt,~, ",'\1§'!I!!\<"~·l'~'JI! .. r' •.. ~,'lt', ~''l.' "itf'ic ..... ./''>l:'.'''t JI'!;"\~'"J! ",""'F'" ..l .~. "?{"~')1 ,,',1 "l" • .@> ~"t,.. "."~ ""If" '.r""". A-M y ..... UV"li'.'i3-.~'V~I'~~ V'V fI.~~i' .ii1~ J,.._V\'_if~ W":wt!<,~,t"'\"l~,;t', ',*",,t;!I ~YV~~.'rl~ ifiN~~i&~~_ t.,:',V~~ 

tOOOMUCt tbe t~;'1et ol3.t11r~d tlJl\f to ,t loVt1Jl. It :tt: 
18 ~cld$dt(l; . ta ,in t~~ lM~rttdl~ rJi, tll~ . t~;lon l:~0G£\t~<d.;1;~.; 
llP.k,ar on,s {down. ttl ·~;X;J.5. 0,;;'1$,67 (;;QrJ.tc.r~'J GU!,. '~Lo tO$tlnL; ,~,.t~\,"'"'\t· 
bas Men outllnd in 2. a~. 'lile ~.'i.US of tbe 10'l'G~ bQn~b. (.t'~" 
1935 or 1937 to 19,0 "onto.> oOUld bo Rv1f1md\l1n QCCOl~o;r;,ee \11th 
the ~'\lltf4 obtcj;lnf.K11~ the 'UPTH:';)1'l b~110b .. 

t% •• I f~! tt) st1,J,g :£ '1 OOl.'Hluc1fiWd -,' , . 
(a) !rh,(t tU.ntW~il :i!osl'Jt~e$ r~'W~,. e~tle, .b'eolo&r.1oa11;,i>ttl~ 

t~nuh~e (Ul:U ab~G dUg Glld t~~~Ol.rtt. on C~OO'f 
(b) fho r.ilCl.te11'i(!~ ~ t.bfl) shtn:r~s and ~ £fu,\,t$blG plQoe~ 

in the t"en.eb$$ be tested 1n the la~i*wc~l,e to d.0i;(,~ 
ltd-no :1. ts em tnbUi ty 1'011 the t'Uillg of 'bv1c1~h 

~ 
t'." .. }" "~":lU~i"'''~ -" i' 1"'1 ""~U~;,,'U;Lf:J . >.,,~. 4. 

W'. "" ~ 
J,;' .. ;:.j'. JU '., 

12t b JWle I: ., 91~. Aa$i$t~lnt r; l~Qtt;}~'ic, 

A(j~. 
It.r5,OIL;n, 
Geo1ogi~. 
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APP"fJiit2'''';J'' 1', at l~.J.., a-

al'l~lld H!l1nlE4.Dl1SU11 ... 2','blRQ'lt .. ,4l;Qf:Ui. 

(1) f$fl .. . . . 
a J'S&m!D ia. This 1s a light browtl slate from tho ~'H'I~:ro.ee e.nd 

oontair.l.$ glaasy qUtu~1a>: grain$ and etrnw-ool(ftu:·~d 3peC~i:e row:;hl~" fJJ:"l'tanE;(:lU 
in a band pa:t*allal to thcbt.h:1d1n.f!:_ 

unuer the micH'osCOjie tho larger g11ains (u!} to 3f;Im.) 
are $f."jlln to 'be rCHuli.1eo. and tile ame,ller oncE" 'iTifh1ch have l."osultod from 
the sbatterlng of b:i.gcer .put1cl~B, are (w£;ulal.'? 2'h.e Qntl.ttet*0d trag-
~nts are scattered along the llirGIJt:i.on of' clenvage of' th.<:) elata, but 
are not drawn. out lnwell defined 11ne~. ,Weong t'lalll'OW fragments ot 
qu.arts are not oriented with the1.f' lonser' axes lJarallel, but 11c 1n 
hapba2iard ,Uroct10th The: atraw-ocoloured apeoksa!*e ca!oi'te preSUll1Qb4' 
replacing tellSpar. 

Tn. elate in ttl!. GElotion oontalns many fine gl'a1tts 
of quarts evenly dist.r1but~ t1:utoUibout. Folia.tions ahow l,1UckOllllns 
and folding in the vlcini t;v of quart~ and cf.1,lei te grains, and oalc! te 
l'eplal.,::entent OCC\U"'S in sane easeG about the quartz grains, and fo~e a 
luge pllOllort1on at Qoa,r-ser grain.ed (u.lIvJnhed matrix which $'W."t1'Ounus g~ou'ps 
of quaI't~ i:'rQl9,lent~h Oaloite am.aunts to. s,bout 5 per cent. of ·the rock. 

(0) ~1~s.1rGf*n!11 Green1sb-bl'OWll slate frord the easternw'oll of the 
qtUU"1"yl ... te()t beiow tHlt'faee. Thi(i slate is slightly l~O.f't{:l.~ th~ll 
Specimen 6 nw:l smoother to the touch. The grain is very fint1 and SlJ:lall 
glistening f.l£,ds:.eSJ Of mica can be se~n in plaees. 

1:,:1Cl10~loo.pically, vet ... y s;uu,l p1e.OfJ S of qL18.1"lt~ 
oalctte, ul'usoov1te (si3riol:te) and. 'biotit~ call be reeogrll~;:d ·\If.i.t1.Gl't hiGh 
rnagn:lfiea:tion enlbedtled in ttn a.rgill~u::aou.a matl'l~bAptJ,tit~ is also 
present 1£1 fID'lt,ll nroouu't. Gf;~.lcite forma j;)t;U"t of·the i'1ne l<l,1ttl~1~irMj, L~1' 
amount to a~~ much aa 8 pel~ cent. of the wholQ ror.J:.. 

(2) Qr.~ {ala ~a 1. Tbis is El. greenish-grey rook of apecklfJ;Q aly~}ea~f;U1ee 
wi til Q tew g istenlng q:ual'tt2l grains. It if$! l'i';odel"ataly :elna-;?:r~>linod. 
but lnd1vidl.1.fl.l grains are $a$ily d,lectill&tuished by thfJ unrddcd e';;'·$. fr~ 
outorop bali) a un1:t:'or'm t,~xture 8.nd bedd1n,g is not evhh.lnt. 

Urul~l" tlle :;;1eX"(H);".;ol'le~ ;~ t 1:3 61i.;H!ln t.;",~,t :£.lcH.m~l~ii1 to 
OM0'111"'" n .. "' .... t"lf' r;"'"f:tii''''''' ·""'V1(11'·-·I.";' 1'"'-1''''''',''' i C; ·t'" {' 1.} W\t',', i' '1 ··1"')"1",,-t'r ... ~ ~·c''l'~'"'''' .,~.", t;;iL~~~ Q",.. "'a.V\a..lt-- D t,:2f400~ il,j\.;;",~' ';'U{..'\.{;!l _4~Q '*'~"~", _,.." v . ..,.1. ""'_ ...,.j. ... \~-1;;. ~ '1",; ... iI>o,~.·","",V~.t.- t·""(~~ ~j;l 

c:f"I 'n"''''' ,~",,!,.t At t!··,,~ ..... ".,1... "11..;. ... ;·tU.c:, ..... t .. "'O'>"!"r:""l~ ~\ ·~'.nt,,, h]fo>l""" p":> ':l'l·.~o.m."f'I'. J¥ .r'W'.' ~'iti.IiIi" • V L4,U· 4,.-uUA. .£.l4i1!1oif ~'tt, 'M,,;"- ~'(.,J v- ~,t • .,f:, .. t.t.\..".",)l!...,. ~~Ij:~ 'Ww-""'<.~o ~..,J... b ~~~ 

matter. and, in 'par't of the sectiou, t:.flO\'W'jJ Iel ~:rt.l"oakn arf1.t)e 
inolusions. - :30meof' ·these streal{;s j)lairu~' continue (.i(lI'OSS£;JQ<vc2ftal :nelgb 
bo'lJ.tlin,g q"tJ.artz Sl\ama,but can. bo t~~Ged aCl~{):3S the lntet"Vf31'l:lnc mntl~1x 
only fa1ntl;:l* Abou:t 25 pel? cent. of the l"OC;~" COl'Ud.stli of' fe;llJriJQ1* 
(0.6 to 0.15 rom.) in varj1ng staa,--es of' It01,lacslnent. b~t cftlc1 t~hS~ 
gl'alns have been wholly altered and othtU?8 contain onla' flecl;;:$ of 
oalc1 te. 't'h.e u.nal tare{.\ grains are i-'eeogn1sable Qa a :s;>l&gioola$e .. 
The bulk of the gIto1.tt.l.wnass is green or stained b!t'ownw1th il'O!l oxide, 
and is m1oJ."ooI-yatl.'!11ine torming i'U)):,ous'bands $~u.'Ilding the laxtSC 
srai1lth Much or it 119 ohlO1"1tel:>,robabl.;v resulting fz-om thew.'tQl"ation 
of biotlte, 

The l*ook nlBY b$ regarded ~lS fl <l1..l.ertz t1ll'1"'. 

(b) §'Rf;S 'it In the hand speoil'OOrtt htl rook .im ~imiln2 
but j.1S brown in co Ot'U" owing to a gl"eate:r degree oi.~ weath~~~ 
oxid,u:tJ..on. TtJ.(~ grain size i f!i la~gel" and q:uart£ is more 
l.nci.pi(~nt bandink~ :l.e notioeable in .lerge specimens. 

." 
tilt 

1 

Tile appea!*anc$ und$;tlt the mlctt agcQpe ilS sw11aI' to 
that or :No. 1 with the .following differencGS,. !rbe (J,'Il8.f!is Brait'!S, which 
also contain a 11 ttla glasB, _ount to a'bGu\ 70 per cent. of the rock 
and felspll1r 1e less alt • .ved althO').l. much ca.lcite is Pl'tlI2H)'fl.t. Th,e 
t~elsp£1.r includes both ()rtboclaae and plagioe.l$..aii7, and SQma blc)t.lte 
t::nnbeddGd in chlor1te occurs in the groundl1'ltUl1h 

to)' t~l1Wl~!eni;;;"..ilDS. .. i, These speclriletU3 d1ffaJ!'l fl'or~ !~o. 2 l.n t.b& 
cQmparativ$ coar$~l1,;Hja 0:1." their texturet2bii 1'10. l ;ia on~f ~%, lit tl@ coarS61 
than 1io. 2 and IiQ. 4 cou'ta1na (l'l..tS:I'ttM Hr~litla exceeding .3 1':1,. :in t.ticri).(;;ter-. 



.... -

2. 

In othtld.' l'~'Jj spectm 17.hoif! al)peCtr,cricei a s:lmilc~l? to t h,{.t of ]~o.. ~: • 

. (0.) ~~;i1.f,!iITbe l'oo1\: is OO;ll},')t)aea of coarso (1 to ; ~:l:t.) 
part;!.cl.ca of wh~te QU,fU,"t~ with ve~ 11ttlt:~ cement betwf.~cn the;. t:l~alt1~. 
Tb. qUAl~ts is aub-ungulc..r ~nd !llXrlounta to a.bout 90 :oer cent;. o';,":t~ 
roa,the 1".l1nlnd~:J: 'being lntGrstit1al oem.ent v/bJ.Qh i~ 1I~:rlo\'Jj,sb-bl"Ot"l11 
111Qolo~.., ' . 

(e)§JUUf~~,a* This ia a :1..1ght oolo~ad t;";l'li#!U1tU.t4.t' tlook\'\I"h1oh 
con tQin~ vein ets(lf fl,Rlc1tEt @<lia enCl;'tUlJtt.~ with ealc1:te~ l~j.lling, 
30ints. It i$ yellow-1tJb-bl"own in coloUl" with Val'i! ni1.i·nel'O)~U~ gl~lsa~1 
quar1ta ~iruh 

The main d1ftal'enca 'betweetlthi ~1 l"uc1;: :')'::H::c1ln~nH 
1 and 2 i6 the !'flld.tw 01: felfJ[j~l" and oc~:;plfjte z:?epl~l(';{~Ufri:lto::t\ tblt 
ground nltif:lO b;V c :1.te. HOVX1'..~,(;~,;t s:hi;.ttCl't;"(l gl~~l1r:Ui!J.(Jt (:;,'l'U,1rtz taake 
",,,\ "'.".~'''''''''i:.c. 0.5 """'fl "H'_'n.+- ",·,,,Y}H r~,'" ,p""",."", (,,,1'" }","""'>'A +h~W'a t.A:J:' g.U~.~tI v- );,y~,.s.. \p""'';'i!<''\U'f J,\.;"-".-t-.t,.~" V& At.1-."!,- ~_-a,..,...~ ~..i\.'k"-\1(V ~i,(,.£-4 

l ' t t.. ,r.. - ... '40·" ·','C'· . "'1 ' ,.,'1 ~,. W'. -, t",·1 '""" ." ,. '" 'll'''''' ~" h.6 . U . U,S O,l. a·l:;tL".: "L 1,(;: ')c~,; if'll". 0 po"", f:~ Qtl; ,!J .'.u J. nt.!e_ <:.,,,~.. t •• _ 

t"lt""'-ed '''el'''''''y),,',y, '~"; .f·\"S r'<)'!-1~) 'i" nJ"""ll .. "'~"" -'r i) C', <H7 ',""" (,{;"".,'f', "-I 'V. ,J;.. 0 .i;.;;;J,1,,, ~~t4r ~~'" vI! ,~&'f.,,"'./;I» "","~,4<, t..'- "i.Y"'~"'~ \,~.,.j ",;~«' t-~ !o.~~,:J i:·1t .. J.L- _;I' "',~4t.ol. 

(1") P;Q~¥~.~, ... ~~t This specimen \'i~(,;3 Ciios~~n., ro1' e~eJll:\.r:(,~;t;i{)11 on .. 
"'". .... ,y·u· nt nf <, ,~, <,'''''', '!,,'if 1I!>.".)'f"'.1> ~~W;""~'~.i:!I\ <" ,,,,,,1 <:l""'T"'~ '-"'"-j''' l""",l.r'-'l·' .pc, '<'.r~"",t. t;n.... "" ~,,.,~v ' ~ ..h it<J: f..:.,.,.A...,...t/ '~J QJ:..£"'\;j,/O+';;"~.4..,.,.,Tt .. r..4i''\..~W ~1.~'\ri. 1!;-'.'J...1'J,i..fQ-J!o-lo."i.!\..;o;V r<.4~,.('"01:~ ¥ "",\-."; .. 'fi,,,~..)',,,..q .. <~ I: ~G..$j.. 

l'ock 1~ i!;l'f.iyer in o01ouz' than a~' o:'C. tho otheIfs th!lt have 'hQ(l11 de $­
er'ibed D,nd eon.$,iats Qf closely packed gr£line of Q,Ual'tt~; :tn ;~, light-
coloured me:triJ<:,. '1'iif) :,iJ.u:'.l:'1tz g~a1n.fj mean~o u,p to :2 n~~h d .. iametel" 
tind eonat:i:tute aJ:;out $10 :pel" ccn't. of: the l?t.)ck. 

lntl"..in. section the l,?ook, is i3~~n to be fl, more 
qual·tZtH31";; vs-l!>iatlon ot tt?e other spocim~~nll and bea:r.*s a. clooo l.~eeootbl(tno$ 
to ]\Jo. 2. j\. 11 ttle fe-lapaz' is. pr6serrt aome 'bicrti ~e.pru"fitly 
chlol~1 tizeu. There dC;U!is not ap,p~t&r to be €!J~ ~,t:i,1.01 tfJ. go~t of th~ 
qu.§u:;tz Gl'ill.lns cootain rows and banda 01"" dust .... lilte ~U:1ellleS,ono.. iJnlll:e 
the in.cll;l;;:,lona noted in the q,ooilttJt graina of' No. 1 ~)e th(~~~e bat1d.S 
i~r'ile random oX'i~ntntion an,d 5..1:'$t in aOi~ inattUlca. h):llf;am~£t~(l t:H'¥i aUl~v{:,'ld. 
They 1E1:rO r.tcf:;oc1sted w'1th al~OU of atl"ain within the cr;nst~ll.' 

( 'l!:. '. ") 

Ji f:'~~~t 
&) f2iiu;m.lD ,:l!. 'lb.e intl"ufdv~ .l"ook in the oreek ie v~~"~r \llTe~t~red,. 

Me[;asQCpcexamin,G~l.on of the speC:UUfllllshon the l.~(~kf in 1tS WGf.i.tll~~ 
state, to be liah:t brown in colou.:fl wi til glaaay t;t.~~ l)heiloel~;;.rst8 
etlbeddadill a fine matltix whioh aloo contains oclul Yrillowiah Stl~~o;;8 
ari.d. latti.t~. VVi1ng to tbe we$the~d state of thet?ock 00 a,peotm.eue fl'OOl 
the c,tt~~bed we;ve eHtlonedfOP t'tlc;r'o~~p~.e!t1 eblllln~lt1on, 'but a tt<...1n 
"ect1on of an al,!)arently 1dent1mal but f'llt€HSher l"ocJ;: fl~'(ml ~11 outC1'OP 
farther east 'vaa l;;J.iErj)a.t"$d. 

Un4~£t the m1c~osco~ thi1S se(ltion $1~OWf~d"thut the 
quartmphaaoc,K'ysts $Xl 6 rnuch G01'l-"oa.ad c..rld 1n'V'!\tled ~' f.;l'Ol.tnd.me.r1Jtl alons 
tractur-es and ll1 'MAe w.;:i:lha.~lnHHltfJ cnt;;.l!So/j 'tJii/ C'J!'I'.;()::ncm. ~(~el~p(u~ j.S ven 
l'ate. but nmllt~L~oua iuclu.;.51\',ma oi' opar..l.u~ c;:tl?a~cQlov~ tl~.i':u!.n~al a:we 
apparent. Thls n1.i.nof:O~11 OCOU1'S' in bllnohea c)~:~ fine lfloe-2.1!tQ 11!'1~. 
whicb 1l'f4l S\ll~~oU'!.ldoo. b¥ Z~01l1:1d. ma.s~ aUt~ a,Pl,.Je"u't to be u,Eu,>tiv~l f.f'OUl 
plag1oo1ase b~ &401in1aat1on along twlnn1ng larr~,llse. OOO~1AI~i{)nd~ 
these lnclu~1Q;;U; a.~"1~ I(len to rotaln an ~u'tlillC 1J~e~'ft:1. ve" of' ~(~11)mo~bio 
folapslZ' olo't;;!etals, bu.t !'noat ared1.tort~ and. orumpled. J;,:pnt:;. t$ is 
abundant tbl'O'ughout th,e x'OWt and some blot1t$ ia preSell't in Vtt'1l';J mine .. 
Qtlu::mnt.. The groun{u."laas 1$ m10~oQ.t';:;$tal11fle o.no. exh1bi t~ flOW svootlU'e, 

{it 
~;. 
,'. 
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