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EDITORIAL 
A speleol ogi cal soc i e ty should exist tc fost e r spcltology. As 

well as be i ng a speleological socicty , SUSS is a unive rsi ty soc­
iety , and as such should be a soci e ty of int'-11 ... ctuals . This Lnpos ... s 
on its ,a.,,,nb.,rs the additional burd..,n of maintaining a s e;n so of 
p r oport i on , that is of s&cing s peleol ogy i n p<:: r sovctive,as i t w;,: r c. . 
S1:.tting horizons entirely undvr thc g round narrows thv f iel d of 
vision quit.: considc r r-tbly , ::-.nd th,_ 11 sp., li..olo,; y a sci,_nci:; " myth 
mi ght b.., di s;)e ll t:ld if only th .. ostrich.::s could pull t i1e i r h<>~'.ds 
out of th~ l i mestone . 

Hai s ing then ou r hvads abov.,, th ... ground , wc pvr c c i v "' that our 
pos ition )l ::>.ccs upon u s a c e rta i n i ndi v i duality , which w.: have a 
dist i nct duty to demonstrate . As unive rsity students wo should bt 
diff0 r c.nt b"-cause we Rr (; sp<:l <-ologists , and ;-,s sp._l.,ologists we 
should c :-. rry a shadowy ".Ura of a c c.d <;·qi a ~bout us, a sceptic's kn i f€ , 
a hedonist's gobl0t . Non-confor:~ i s;::i i s too simpl e 11. t r a p f o r us to 
f all into . Ee c on t ric , bc-~rded cav1:.·:1cn 2r o insuff i c i 0nt . A cloak of 
esoteri sm i s too t r ansparent . Only a n elc;m0nt of i r r e s ponsibility 
can lift us out of the mo r ass of pett i ness . To be bound by a sc;;nso 
of r e s ponsibility , to ou r sel ves , to a human idoal , to a scien t i fic 
ideal , condcmns us to mediocrity . t>i.. ii.re; carrying forwar d th<. f r on t ­
i e rs ! Whoi! r e to I ask . Spcl<::ology 8. sc i ;:;ncd Sel f dt. l usi on I say . 

Th.:; f ac t that w C; ar0 a soci.;ty of int-:. 11<:.ctual s r t v0als itself 
i n soci.,ty polities . '.Chi.. i ssues ar ... of .such tri vin.li ty as to l vnd 
the whole an air of har ml Gss f a rc0 ,and only th.;; n .... a r-Si 6ht ... d in­
j ..::ct pu rpcse i n to t hv chari vari , nnd cc.rry j urisdict i on b0yond t h"' 
socii:;,ty , fo r e X":l'lpl 0 . <.:r i e s of "L.:.t's l c av'- th., t>OOr o l d constitution 
alone and do some c aving"ar "' rightly tr'-at"'d os poli tical slogans . 

'.rhe fh:lds of l C;gal rmd .:: thicv.l d e ba t .... a r v we l l :)lough<..d, whi ch 
is a good thing . There i s howt vcr a d i s t u rbing t 0nd;:;ncy to htap 
upon our s ,_ lves n.stri cti ons , which i s not a good t hing, on the g r­
ounds outlined above . 

To gt.t to t he point , anothe r outl(·t f 9 i nt"' l lect should be the 
soci1.,ty's nublic l:'.t i on , n r>Jn;;i ly thi s journ:il.H0 r v it is , then, t his 
heavy piece of undergraduate humour . 

'fom Land0ck.:: r 
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n-li~ :.:OSP. Nl)i..LARB0ii EXP!~))IT I0:•1 l '.:59/1'.?60 

A'RC!;l_AE0LOG I _GAJ::. .. NOTES 

Graeme Pr e t SY 
Fr om December 1959 to mid- Janua ry 1960 a g r ou? of Aus tral ian sp­

eleologists explored l i mestone caves of the Nullarbor Plain , South 
Au stralia . The expedition , or gani scd by t he Cave Exploraticn Group of 
South Australia, was led by '·ir . A. Hunt of the Sydney Universi t y Spel­
eological Society . During a previous visit in 1957 traces of pr ehi s­
t oric activity were observed and so a grcu~ of students accompanied 
t he r ecent ·,;arty fo r the s·:,iecific pur:pos~ of investigatini?, t he ar­
chaeology cf t hu r egion . ·rhe groun cons i s t ed of: 
Dr . A. Gallus . 3t . J os0ph ' s Coll0ge , !forth :Fit zr cy , Me 1 bou rn'3 , {Leader ) . 
~i ss E. Scott . Melbourne . 
Mi ss P.Curtis . Melbourne University . 
Mr .G.Pretty . Sydney University . 

I nvestigati ons centred u~on Cave Koonalda, two miles north of the 
Eyre Hi ghway , west of Ceduna . A diagram of the cave sufficient for 
the pur 1ose;s of this art icle i s at t he end of the ar ticle . An accur­
ate su rvey of the cave was mf.'rle , but the ma:? has not been published 
yet . The preliminary survey revealed sev<::ral assemblages of mi crol­
i t l~ ic f lints scatt€ red about on the sur face . ')even of these s i tes 
had been investigated and numbered in 1957 and another, Site 8 , was 
now added to the map . IJi thin t he cave human occupation ~eems to have 
ex tended no fu r ther than the nor th- west gal l e ry . Here wer e s i gns th­
at the cave had been us0d as a flint mine . At r egul ar intervals up 
t he cave ws.l l s wer e i,,,yer s of flint nodules and t hroughout larg& 
ar eas of the gallery t hese had be.;,n chi pped out of t'1e limestone 
leaving the walls i?ock-·marked with holes . I n many cases the flint 
nodules had been only partly ex9os.:d by chip.;?ing and then snapped 
off li;,aving t h<; r emainder embedd~d in tht: wall. Most of thi s act i v­
i ty was carri ed on boyond th;; limi ts of dayli ght . 

Di agr am l , c r oss svct i on AA ' , shows the North- West Gallery to have 
been divided i nto three part s , an antechai.~ber lit by daylight , the 
main gallery , and an extension chamber, f illed al.nest to t he roof by 
l ar ge brok0n ooulder s . "3cth walls 0f thi s cxt0nsion chamber were 
covered with eng r avings , apriarently u ti l i tari an and not cultic , sin­
ce bon1:; points founc; b0twE, , n the boulders • f the floor indicate th­
at t hey ar e shaqlening marks • .Such ~har)oning :iw.rks , or "Abraded Gr ­
ooves11 a r e well known in Australia. *Charcoal and mouldered wood , 
evidently torches , and a fl i nt scraoer we r e: also found in t hi s ex­
tension chamber. Fl int min ing a ctivi ty seems to hav0 been mor e i nt ­
ense he r e than i n any otht r par t of the cave . As well as t h.., <::ngrav-

* 'i'h<: geol ogy of th L- cave; an<l a rnap( l 947)c.r e publ ished in Trans . Hoy . 
Soc . Sth . . \ustr . 1950 . A d\-:scri9tion of the cave and directions are f o­
und in the }·i eld Not;:s of t he 1957 ,,xpedi ti on ,obtainable from 31 
L:.n St . , ;:;roadvi 0~1 , )out h Aust r alia . 
~ See Diagram 1 . 
**" AbradGd Grooves ~· s"" :r·. D. McCarthy" Australian Abo rig inal Hock Art" 

Gydnoy 1953 , Dp . 14-17 . 
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5 
int>::; we w0rc di:::u.i.ty(;J t. .') iina palL .. ;s .... st:, t.1 co.-.s id...,raoly ll.. sS<..;r 
antiguity, e .g ."J. Broughton 1907 '.' Such evide nce of European activity 
was not r an; a t Kocnalda, and r a.n6ed from t he engrav1.;;d catrt ouche of 
t he said Mr.Broughton to two intn;pid brothers who r ._,_che d the edge 
o f tht: s i nkhol c i n 1958 and (apparently failing to se..: the steal 
ladder g i ving accE:s::, to sam.;) daubed a r ..:cord of t hvi r ventun: acr­
oss a disu st:d water tank nearby.Since tho tourist trade is mon; 
lucr a tive than the shc,00 at Koona l da it is to bl. doubtvd thP..t such 
activity will coasc and roak0s a detailed archacolcgical survey of 
the ca ve eve r ;nor c urgent. 

);":xcava~ .. i o_12. J . (sve Diagrams 2 , 3) . 
.Six levels w.,rc ext)lon.r: and dig5 ing ceiwr::d a t a de p t h of 53 ·· 

inches ,wi th s t e ril"' l ayer s not yet r cachc;d . Prog r ess was slow due to 
the packin6 of the rcc!d"all , par t icu l arly in the lowvr l e.y0rs . 

Dr . Ual lus i s a t pr esent c lassifyine th r:: flint ~attrial fro~ this 
trench . .30 far he has d i st inguished three. culture i.>hases: 

~oonalda A. Level s 1 , 2 . Su rfa ce sit ~s 1- 8 . Microlithic . 
'.{oonalda B. Level s 3 , 4a,5 , l< 4b • .i'lint picks a nd s craper s . 
Koonalda C. Level 6 . Lar~e hand axes . 

Parallels to the Koonalda ;r.aterial have been found at (;ape t'iar t in 
in South Austral i a but as the analysis of flin t s is far from comp­
lete no typolo6 i cal infonoation can be g iven·: 

The most sensational discovery in excavation 1 was a s tone wo rk­
bench . Its outlines can be seen from diagr am 2. As it a.1),)e:;.r ed to Dr . 
Gallus the s t one tool,q~er sat on t hi s bench with the l a ree oval 
ambos (anvil ) s tone (9j'"between hi 5 legs . The a.mbos was an oval s h­
a ped 9iece of chi ~ped flint . At his left was a heap cf fl int nuclei 
( 11 , lla) and in front of him were his fi nished arti cles (in this 
case a stone scraper) . r~ehind the bench wer e l a rge quant ities of sm­
all ~>tone chips • . l'he workbench was su rrounded r::.t various intervc>.ls 
by small stone i.ire:;?laces,prob,>.oly f o r il lumi nati on. 

Another fea ture was a lar15e erect stone (bin c.ia.gra;n 2). Its 
significance is obscure . A cooking fireplace with charred ani mal 
bones was 1ound direc tly be hind it . 

Bxcavation 2 

t~Ai1o.ther .. trencr, was later o rened ,nearer the 0n trance and wit hin 
f e ~rea of natural illu.n i nation. Signs of a cai'l:Jsi te were ho :Jed 
~r ut little :aor e t han flint chi :;is and f;o1oe charcoal we r e f ound . 

l~'xcreve ltevells w<:re explorc;d beforo attent ion was directed back t o 
~ a a ion . 

It seems th~n t ha t whi:-t we have at Koonalda is a tool manufac­
~~~y ~:~f f~he rv~frnce p~1nt s towards thi s ,th<i: pocked cave wa lls, 
be lllcnt. c~ah 1 um1na"1on, tho wo rkbench, the eng r avings . I t should 
were .st~~ne . ere t hat. a~ong th~ artifacts unearthed at Koona lda 

'e picks and t r.at most of the tools w£ r .; eithe r h;;:.lf fin-

*. See i~ · i3 • i',inda l e : A Dated 'l'artan..,an Iu12l cment Site from Cape :1ar~ 
t1n, South l:ast cf South Australi a ·.l r a ns J'oy Soc ·' Aust ·v 1 oo · . . • • • ' • • • .:i • . • o ..., • ;:;nq-
~ ~ r1 .~ s aoout ~y ;iolor~y:Dr:Callus , 2 Patterson .St. Nuna.manding 6 , Vi c . 
*'* Number s rer e r to a r tu a cts t aken from t he soil. 3ee d i ai:; r am 2 . 
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jshe<l or rr;j<.c ts . 1·:any tools whose cut':ing eel .,(".: w·1c. worn c:.-.:r,y ! ro": 
constant use , a.11a lar6 (;.: quantities of storn;; chi ps were found . 

During the period of dig(~ ir.g the r est of the :1arty looked out 
for f lin t s and this produced one very intcre:st ini;; find . In one s11mll 
cavc , N31,were discove r ed ?arts of a human skeleton partly fossilis­
etl . Thi s skeletc·n was found i n assoc i ation wi th f lints fro·o the U?­
pc r level s,'<cona l da A. I:nr.'led i atcly nickna,ned •Sru-o:lly•, thi:: s'.(<.l(; t on has 
since been shown to be f <:male . Investi0ated by th0 Anatoroy DGpart­
roent of AdelaiO.c Unive r sity the r e.nains were declared to be those 
of a 27 year cld abori,Jinal wci~an . A depn;ss0d frac turG on the l eft 
s ide cf t he crani um had been made about 18 months bE:fore death . Two 
small "'Junctur(.?s side by side i n the fermr are as yet unexplained . 
However a double pronged fishi ng spear fitted the hol es ~1e:rfcc tly . 
I understand that in Cent r al Australia t oday i t is oblieatory for 
husbands t o kill deserting wives . We I·1ay have her e an earlier i nst­
a nce of this custo.~ ,but this is only speculat i on . 

. A Note: 9-11 Dll:,~i_!lE.!. 
Charcoal was found in l E-vels 2 and 4a and will be dated late.r i n 

the year at tho newly established Radi o- Carbon Laboratory of the 
Uni ve r si t~ c f Nf:w 'South Wal e!> , '3ydncy . 

Conclus ion 
It se1:;ms that du ring the first two cul tural stages which w<: can 

distinguish the cave was a flint ·nine and a tool fac t ory , and during 
the third phasE- , !Zoonalda A, settl<:.n<:nt took p l ace: on the pl ain a r ­
ound the s i n!c hcl" . At this stage t he population wmo; dcfini t c. ly ao­
o r igi nal , as . is shown by t he skeleton fro~ N31 . 

Koonalda ilowov<:r is one of :cany caves and ev :::n Koonal da is far 
fror:1 fully ex"llc r ed . Just before our del?arture: , what s<'-ems to be a 
second workbench was discovored among thC; debri s of t he debri s of 
the ~!orth 1/<J;:; t Gallery between the two excavation tr<.nchos . It i s 
our ho-oe to make fu r ther excavations at the end c·f the year. 

I h;:-.ve of te;n wondered whether tl-.c h;.i.;0 str etch of terri tory 1mown 
O.'> the u.ssR includes l i aestone caves :-:nd pr;o:>lc 1·1ho ex:>lo rc them . 
SU'lS l1nR no liter;-.ture on the subject . Howeve r tbe i'.ol' shay l". Sov•et s ­
l< ».ya Ents ' ikl on' ed ' iya unde r tL<; headwo rd CAV1~S r~enti ons by na.:lle 2 
in t l'ie USSR ::.md so.ys t hat mr:.ny excu r sions an: h0l<i to them . I 6 iV<.> her 
o. s u.nmary of the i n f onir.ti on on t t.ese caves t i;.e encycloped i a contz.i ns 

The :'n.l•harden ( or Kon) C:-.ve is in t he ~(0 :1e t ·1ount:ains in the Tu rk­
men SSR, and ne:~r t)10 Persian border . The Ko~et i·iount:-:.ins o.re comi?Osed 
of terti a ry chalk ,n:.~sses , li·~estones giving ka r st i c fon1s , 'l'hc c::i.ve ho­
uses pi geons :md b:.ts :ltid is quite deep but is known wainly for its 
wnrni sul;ihurous l r,'<e . This is 3000 sq::trc met r es in nn:.a,30 r1etros deen 
und maint .. ins a con:>tant te:aper.~.ture of 37°c . I t s wuter contains H2s: 

'.l'he Kungur Ic1:; CP.ve( "one o f t he 1.:J.rgest C<'.Vcs in the world ") i s in 
t he Central Urals , between the Sylva and Shavka Rivers. Abou t 5 km . of 
~he c o.ve has been thoroughly studied by a kar st ic- spcleol ogical s t a t ­
ion of the USSR Ace>.dcmy of Sc i ences. It cont 2.ins nbout 100 grottoes 
i>.nd 36 lakes , the largest ubout 200 s q . r.1 . , in a g r otto , Druzhba lfo.rodov , 
"F riendshiiJ cf Pcc;il t.s " . The cave r esults f r om water solu tion of gyps­
u:n and anhydridus . The intt::rn:•.l temµ0raturc p r oduces ice fc nna tions . 
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NU.,. ." . '' "'OR ?,. . INS · ··f'n'""'I 1'IO" ..1..JJ..1.! ~LUJ .U.:~ .11.u \..l.':".!'JJJ .: ·~ 2 1959- 60, 

The Nul lurbor plai n io o. vuo t f l at expunoe of ound und oultbuoh 
runnin~ ul ont. the ohores of the Great ;,ustraliun Bi e;ht , The onl y 
trees are rather ntunted mull ee und mul e,u , und there is a l most no 
c;ras s , Hills rise ubout one foot per mile , and it is rlry, hot and 
dusty; not , one woul d think, u e:ood pl uc c f or u holiday, However 
under l yine the duo t the heu t und the oul tbush are oome ext r c1>1ely 
fuscinut ing cuve oyo t ems , The Nullarbo r is composed of some hundreds 
of fee t of ooft white l imestone, and the whole plain i o riddl ed with 
cuvcs und bl owholeo . It was around theoe thut the main a i ms of the 
expedition were centred . Primarily it wus intended to expl or e , survey 
und mup as muny cuvcs und blowholen us possible und to correct exiot­
intl. mupo . Dr Gulluo und h1o party 1~ere in terested in <l i et: ine up and 
collec tin~ remnants of the ancient abori g ines and pre-aborig i nes . who 
inhabited the Nul lurbor , und we curri ed two zooloe i s t s , one inveot-
i0~t1n~ reptiles, t he other inoecto. · 

The cuves were of two mu1n typeo: collapse cuverns un<l blowhples. 
The collapse caverns were moo t ly very l aree , an<\ often le<l off from 
"-reut sinl<holes. Moot of oui· time wus spent in Koonul du Guve. The 
access wus f r om a innkhol e about 200 feet 1n din.meter un<l 80 feet 
deep ; the entrance opened onto t he top of an enorr.1ous rockpile over 
"Nhich the roof wao abou t 1 00 fee t hie;h, und the ca vern measured ubout 
300 feet ,.,crono . Two pusso.c;es l ed off from the foot of the rockpile: 
:me , where most of the urcheolot,ioto ' work was done , led t o a furthe r 
roclcpile, at the top of whi ch wuo u oque eze . The other b r unched into 
two , one leudine: t o u l o.kc overl ooked by u ba l cony reached via the 
s .;iucezc in the archeo.l.0~1sts 1 passue e, t he other to u chu1n of three 
lukeo separated by islando. 

The lakeo runt,cd f rom one to twen t y feet in depth and were up t o 
600 f eet lone . The lsl<J.nd sepu1·0.t1ng the oecond und third lukes wun 
wore l ike a mountain, consisting of ano ther rockpile about 1 50 fee t 
hit::h und very steep . The third lo.kc wuo the deeptlst un cl one of the 
l<:i.r~eot . The soft wh1 t e l ir11co t one of which t he walls of these cuves 
ure l!los tly c omvosed t:, l is tens und shines ao it catches the light , but 
there wus li ttl e in the way of format i ono : oome omull c;ypsUJ>J flowers 
·.vere found in un extcno i- n from the second lake. 

Several o t her l ur (;.e ca ves were visi te<l .. '\7eebubb i e was remurka.ble 
fo r its l uke which wus very lar e;e , qui t e deep , und with very clear 
";:; .Lue water; ;.brakur rie wan ano t her notab l e ca ve visited by t he exped­
i tion . It hud no water , but one ca vern wo.s a bou t 1800 fee t l one with 
u perfec t ly level f l oor composed of bat e;uuno and water level o sone 
20 feet above the f l oor , ·Jc aloo 11:ent t o ".iurbl o. Cave , which wus .one 
.;f the mue.lleot, und certainly the smelliest , cave we vis ited. l't 
hud a ma1:;.nificently wide entrunce, covering a l most the whol e of one 
wall of the s i nkhole; the inside was a zooloe i ot ' o pururlise , with 
live buts and swullowo, boneo of marsupi a l s , rodents , sheep and .u 
clint:o , an<l ulso some mum.mi fi ed huwko. . 

;,n ancient nent of oorne kind of b ird of prey wo.o found wi th a 
bone pile 4 fee t ueep beneath it, uncl where some ani mal hud burrowed 
in to i t the wullo of the burrow were compooed of bones as far un 
could be oeen. ;~rblu o.lso nhowed s i gns of fli n t workings near the 
entrance, o.n<l there we r e some formations . The onl y l a ke wuo very 
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small, und au the bat co,\.ony 1nhubi ted the roof :ibovc 1 t the wn. ter 
hud l>ecome u thic k olud~c of but ($Un.no. 

1131 , thoueh amall , held perhapo the mout 1ntercstine find of t he 
trip. Scattered throut.:,hou t an extenoion we found the l5ones of u 2? 
year old uborif'.,inul womun. Unforunately the compl ete skeleton wus 
not found , but. t he bonec found were purtiully foss ili r.e<l , uncl we did 
find the clcull , the pelvis, and some limb hones. There ure two s111ull 
holeo in the thieh bone, evidentl y in no sense nuturul, and 1 t niuy 
uluo be on.id that ohe received u blow on the head a.bout 18 montho 
before her deu th. The boncu were pre::rnmu.bly seat tcrcd hy floodine , 
us there wu.o .no evidence thut the ocdiP1ent had heen distu rbed . There 
were a.l oo t wo ai.>orit;. inul flinto found in th10 cuvc, hut luck of time 
prevented f ull exploration. 

-.,h1te ·1ello wan oimilur to N31 in thut it wur; rclu.t1vely nmull 
und the aeceso was by n. hol e in the roof of the muin cavern n.ncl not 
by u sin k hole. It hn.d oomc intereotinc. exalllples of reoolu tion 
formation , und there were ln.rt,e ureao of o l d flowstone und formation 
on the walls. · 

The blowholeo were compura t1 vely r ather omu.11 uncl ino1e n1 ficant . 
Some hi..td fonautions , notab l y N33, hut ull hn. <l a ir <ll·auehts throyeh 
them which chunt,ed d1rectH;n quite frequentl y o.nd yet uccorcline ' to 
no tlcfin1 te system or for no obviouo i·eu.son. Some Hlen. of the strenc;t 
of theoc u1r druue hts cun be 1;::;11ned from the fac t that in one blow­
hol c where we d iscove r ed come otriped murch flies we compl etely 
f illed u net held over the hlowhole in .a mat tei· of seconds with the 
f l1eo that were bl own out. 

Several other pl acco were vio1 tcd by t he expeO.i tion. · /e collected 
spidero from Chowilla, u 1.Jlind o i nlchol e near "·.brukurri e , n.nd we 
l oolced ut Koomooloobool<u, ubori t, i nul for smal l hole Gurroundcd 1)y 
iauny others , but did not e,o in . ·,1eel<e' s Cuve was visi te11 'by some 
members of the expedi t ion . Nal i wood1n. Bunburru and Noor1ll u wer.e 
other rockholes we saw , one conta1nine; water, and many other rock­
hol eo o.nd b! owholes were marked und l ocated on existine; mapo . 

'fhc worl< done on the trip i nclude<.! a compl ete Gru<1.e 6 lll<1P of 
Koonuldu Co.vc und O\,\rfu.ce (Grade 4). 'The ".ieebubbie map was compl,eted 
(Grade· ?) , und surfuce und location maps of f;brukurr i 0 , Chowillu 
a nd ull other caves und blowholcs visited were made . The Grude 4 map 
of N31 i o unfortunately incomplete, us a.re the Grade 3 mupo of 1~ low­
hol es N32 and 33 , Numerous inoecto, lizu.rcls, und mU1'1ltlalian and b i rd 
bones were collected , ".iutcr srunplen were taken from a ll cave::; for 
o,nulysis. l'he f ull exten t of the urcheolot.:, ists ' worlc r emuins to .be 

On the next tri p we hope to curry out f ur ther archeolog1cn,l, 
),)Uleontoloeica l and ourvey1ne; worlc , we would l ike come work c1onc on 
o.ir druut.hto in b lowholcs, there urc wutcr l eve l o t o be 1nveotieuted 
und we could uoc o. few (;.eolot,isto und oyutemutic botanis ts. 

!~AHJ;.ML9AHPi:N'.f' ,;;H 
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ll.:it.:t~ IN REAL Lil<"'E 
n £actual-~£££Unt-of_a ~~~££~~ M~~3i~ 

He~orted iJ::f ' -

K.st illrn::.n 
G . ·J u. rt 
_, ,J~ n-.s 

1>t 10.15a.r.:i. the telephone shrilled, intruding itself 
in1;o the Sat u rday morning chaos t hat characterizes where I 
live on Saturday rnornings . I picked u p the receive r. 
b r eathless . ''Hello ·• I said breathlessly . 

"Get the l ead out of your. pants doc, \Hl ' re goi ng on a 
tri :;> to Colong.' r s.s ;;>ed out a voice I recogniz ed a s be­
longing to the Convenor of the Subc oiilDlittee for Rc;r.:io te and 
I naccessible Pla cE::s. I pl ayed fo r tir.:ie : 

"This isn't anothe r impractical sche"ie to exte nd the 
k nown li~its of ••• ·• 

"l>recisely. :-:ere ' s h ow it figures •• • " In t he brief 
e:xegEi sis that followed the scheme was unfolded as one t hat 
requi red consi derable daring, fortitude and, to put it 
bluntly, tons of guts. I was struck, howevt:r, by the en-
gagi ng si.:.i_ylicity and straigilforwardness of the enterprise . 
I felt t lw. t its boldness would gua.r:i.nt .;e success. .:;ober 
reflecti on, on t he other hand, baulked Lly 1::ag1:: rne s s : 

•'How l ook ;1e re, this is all v e ry well. but th1:1sb il.azard ­
ous e:xped i tions n1:1ed weeks of planning - i ntr<>.-lederation · 
lia ison, Thursday meet i ngs - !:.nd besides, I don't own £:. n 
independent sourc., of light • •• 11 Ti'ie Convenor intcrruj,ltbd 
rae : 

·'Thl: urgency of thi s matt.;r i s such that i i'.Jf:iedi<i t1:1 a nd 
decisive <>- ction i s mandato ry.' 

"O .K. '' l a c qi esced l~mE:\ly, "Oh, b.:forG you go, n ow 
rnuch g rog ca n I take? ·• 

'' None. ·• he snapped, a nd l c unched into a :101 emic on the 
evils of alcohol nnd the virtue of totnl a bst i nence, but 
I had hung up on him. 

I l eft the phone dazed and reflective. 1:jself 
too, w2.s dazed a nd rGflectivG, :1.nd I couldn't help wonder­
ing how a fa\\ f ,:;.t eful words convey ed by such t i:.nuous U11;.·~ ns 
a s a wire strung bC::twef:n poles could a lter thG wl1ole course 
of a person's lifE» '.7/oul d I sei; agai n the smil ing 
fields of my birtil.- ~)l<1ce? '.Jould I ve nturb back to oy 
Lc'.r c s und ~>en<'.tes? ;;li1 I not too young to d i i:> ? I stifled 
th<.. s tni s g i v i ng s \'i i th b('.rl:ly a t e<cr '~ nd ) rosecu ted the 
busin;;es a t hand. ;.._ men of <'.ction prid e oursc:,lvcs th?.t 
wili.. n there's a job to b-. don._ W(:. g ot t h ing s don1;, but f r-.st 
n nd flinging the bar est r!linii.1um of indt.1libl c food i nto uly 
vc.ck, I s<:. t out . 

In mere. tit!!<:. t imn it t a k-.. s to t ell ( 90 min. to bG 
vrc,cis1;;}, t hi; Convenor nnd I had hi tc11"d out t o Li v.;rpool and 
in ·3l1 ;,1in, •l1<; r .; sid 1..nts of CnLlden could h:we s1:.en n · 
stirri ng sight . Two intr<; J,)id wondl..rers, j a1o;s t l'1rus t out 
r esolutely :~ nd "'ye:.s shining with t hat i de<>.lism t h.-. t onl y 
co1a..,s frota d ... votion to duty .·.nd lofty cause s i r i:.d i ant with 
th;~t ennobli n6 si,>irit th:~t P.ttends t h e, so ints in t ;ic;i r 
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good works, drGw g ::.sps of admir<:ti on fr om tne m;:ngy f l lf. -
b i tt <.. n mong r el <'.sl c.c.9 in th6 gutter. Th ... ot:'lu r inil<.:bi t :1nts 
~:::. id us sca nt :::. tt e nt i on, b e ing too hcill- bent on t:n <.ft 1;r noon 1 s 
~l c oholi sm ;, t thi:. bowl i ng club t o r i sk suci1 ,, r<:;vi!\rd i ng ex i;ic r­
i <. ncc c-.s c onv;:;y ing Alex :o. nd illb t o Burr::.eo r :\ng . 

Cn ef fo cti ng u n <. r r iv;;o.l _ t Central Bu r r :1gora.ng, \H. f ound 
our '.'i .y blocked by :\ : _gate inl::id with c. not i c e s ;..H,ll i ng 
doc~, c,r uor .. pr-:eis.., l y, t1<'.X t) <..m,1 ty £50t o anyo n1.; wi ti. t..-<. 
t1;,a ... ri ty t o e!,"l;?, pienie, swi m, lig;,t f i r..,s ... tc u t c by ord .. r 
..,.. tc. 

w:r11i1 t 1 l l r«> try fi rst" ·' I s .~ id . 
":-row l'.bout the. p1; n:>. l ty'i '' s ugg1; st .,d t he. Ccnv .. nor. 
·' Not v vry funny . · I r~pli .. o, ·•Leck , thc.y • vc.. r oe ons true tGd 

t h i. fu ne c.. sine<. \'o C v; ... ru L:st l'l._ rc s o y;hy d on't w._ burn :. fl;v;, 
f\..nec. pos t s?·' 

'Too u1ucn troubl <.i • " s<~ id t h<. Cc.nvcncr, ' with C'.11 tllu t 
wat e r c,ut tht- rt. l ook i ng s o i nvit i ng . ·' 

In t h e fi~ct- of such a c:n:·.11.,ne;<. to our irr 1;spons i b i l i t y 
\~ <:. ~• c.r., , in .:; trice , t ,1i nking u.,i clt.vcr i'7!tys cf ..::.d<l in~ t c- t he 
vol l utio n cf Sydn .... y·• ~ WGt1:.r su,;>i,>l y . This wculo b .. nc ·m.::an 
ft. i'.t s i ne.:.. t his ;;> r .. ciou s r;:~t c. r r i.c o..ivt.s t ;h . scv;,, r ngc vutf .. lls 
c f · .11 t he. Bl ue ;~cuntc.ins t O\·,ns , l.. i t;1gov; , Gc. u l burn ~end :.iitt<...­
gong . 3 i ght i ng cf:f bcuts of na us ... "- • Wu re.sol vc.d t c swi lil th<. 
N.'..tt ::. i e n Li-los. Ne t sine.:. t h<.. l n ndi ng in Nor ,,1 ·.ndy in '44 
i1.s t he ;·; c rld sc.:.n . . sc<'.b crn c i nv:.si : n t r- e;; qu<'-1 this . N;~vig-
~'t io nwi sc C·ur c cursc mfl.y hi;v.; be0n <l r otic, but I knor; c f not 11ing 
butt.:.r t ~ d cscribd it ns we. d a r ed t he cluLlc nts, ::.11 103 cf them, 
t :> W<."'..ku cf us r;ht!'. t t hey ,-; culd. 

'Is this the pn.une:1 thi-.t gr~ c .. d r-. thcus::.nd tri ) s9 ·' I won­
<kr<.d, :tdmi ring rey companio n's bu, .y :tney ::.s he; drif tc;d pn.st t o 
l c-..1<:, rd with Li - le n. nd puck i n t ow. 

·'L.rnd h e ! ·' ;1.., suddenly -:j :'.cul" tc.d • 
. orlhy d i d yc u c j :'..euL'1. t c l:: nd llc~ ·' I c nquirc.ci c.nxi ousl~ . 
·Ge t i\ny : .lt c rn<~t iv .... sug.s ... sticn" ·•he c.ai~llc ng ... d. J. , iung 

my he. ·.d i n c c nfusi on ~.nd ,~ft <:.r s.:..vcr .1 ·~inu t <:s ;v.ro }"·'-'i ng, 
i f (.l t "'-Y kn ....... s knc- c k :.g::.i nst s ~ u ... t;i i ng ll,, rd - ... ... c:i1, ther. 

·' I 6 : t h\.. r c .s s •:. c.. n :cs I e vuld. I s he v <.. ry b:td ? " s,ii d th<:; 
Ccnv .. w r ,' n find ing he c ' uld st i~n<l e n th'- bct t o111. 

·''t'h t ? ;;1r:t c.r1:. y cu t P.lking :'b :.- u t? ·' I i m;;> l t-r(..d . 
· 'N{body . "·,, thing y c· u d Cl) t.• Ti;;0.t 1 s wi1Lt I Rl vmys S i\Y wht.n 

I ' ' rri vc c nyy;h o..rc . It • s :\ h"bi t I pi c k..,d UJ f r L ;:i m: tci1i ng 
T o V o·' 

I n :.l .. 1c st n, time Wu h::.d scr::..;1bl_,d r.s;1c rc, £>. :'\ e;gg '.cn<i 
.~ ft.Yi :. thvr t i'l.i ng s -.n<l \'i<:.re s etti ng .;.ff .!H!;lit"l:_.£!:!!:L£!el -':£il~!~ 
f . r C(. l c ng . , ;n; li ke C~ l :.. ssi d i d 1° ..... be.stride t h0 n<;rr~ 1·; 
'.t t• r ldl iI~ .. ..,~ t }l(... l~i l c... s flcv; l)~: stl I n b .. r\..ly !?.n 1-i .. ur n~ lt.... SS 
th~n f i v'- fl..,1,. ,.>.: et in stri c t b :it tl" f~r •. -. .ti .:.n , ".eh en .. <l i ,,i ­
i;> i ng its ;; i ngs in s :~lu tc . ..nd tllcn i t hc,;::,:>c:.n .... d . I n one. t f 
t h .; bri cf i ns-i:"nc'- s \ifl~n ;;u r f .... t t . u cn .. d t iic g r < u nd t h ... Ct.·n-
v vm. r stu;11bl1..d o n r. 1 : '. sc. r-·ek a nd t v. i stt.d ,:is :;nkl<;.. Vi l e 
i..iprcc . ti.: ns rent th<;. r.fr i .;i1t .... a ski <.s; f ::ul curoing s , ' -fl6Uisi1-
.... d s ilc u t s, L .•. 1-.. nt!'.ti r ns l!.nd 1;x (:..crc ti •' ns fil l ed th<; ?.ir. Gur 
~xpt.d itir n ~ ~s sunk, k~put . 



"I v.iai' y;c. i"1ad l)reug;1: .. the. i'irot t.id kit. ·' gro.... r.._c t11c C1,. nv1,.n.:.r. 
' icy ? "/hat cc.uld ,;c. d e with all t..llat junk?' I qui;ri od. 
·'Nothi ng I sup9csc., ·1 h e. a ns•• ..:rcd, ·1but it a c.1..0 c onta in a 

a pi>. re ankle. that's h,• rdly be.en usc.d. " 
'' That ' s :i.n angle. ( c.nkl c) I didn't think of . ·' I qui;,.>c.d. 

::::vtn in the. oidst -;, f !'..dv ... rsiti.,s \7C. .:.d. 7 .entur...rs 1..nj <..y .mr 
little. j c ke;s. 11.. were now f :: rc ... d t o caup, nnd nft ... r ... sua:>-
tucus ;.i1.. a l of cl!'.tcs <!nd c;1<.. .... oc - !'. uen.l f i t f e r £~n,y king 
(I~in~ Kc ng f e r cxau;>lt) - 1;c. slc.;>t ~!!_ffiS.S:.!~.2£Y!::.• 

I n t llE rac r ni ng I nrticc.d tii .. t the: Cc nvc.nc r s<. ... 1J\..d )re;. ­
o c cupicd, r.. pr ey t o un1..a sin<>ss ~~ nd disqui<..tudt , .'.s t111.•ugh h<> 
h:'.d ho1d ' pr c •. ionitic n cf .. n i r:uin..:nt dis" st .... r. . ..y curi .- si t y 
\"i :?.s pi o,utd und I quc.stio nud h i rJ , chc os i ng •. iy w. rdG Ct. r ... fully . 

·•::<..y, wh:-.t•s th.; •. 1c.tt1..r 17ith y ~u, y l u .Jug. Y• u •l:.Vcn ' t 
spoken " word all ui . rning . Y9u in :~ f g or s ·;1.l1.. t !1ing? ·' 
T;1io qul..s t i c n 1; !'.s 11;. ru th·~n u~rE; ly r:a ... t c ricnl , .. o y;e; w ... rt in 
f r.et "!Jvs_t by ·~ s 1;irling ..iiet. " " n. ~lied : 

·'I ii."'.ve b ...... n - pl'l.y t ::" un-...~sin ... ss . . nd C: i s eiu i ... t ud l. b <.. c ::-.us ... 
.. f .,_ drl.a w I :ru...d l :.st nig.1t. Y~ u kncw thE; 0ltiou .. b il-. , in 
·.;ucii 1\n intr.,pi d 1.h. ugi1 l.,r~._ly irr1:.s,x nsibll. ;>.~rty \n.s n~.vi ­
., ting t c C::l ong fr: .J the. \~l.st - wc.11 I dr1. ,~..1t th~'t it vr <! ng..,d . 
I ttll y cu i t w .. s 1.1 .. Clnl.ss t , suncl !'. 1.u.n. tri,i .; ff in ('.. c r at<. 
l i kE. th<>. t. ' 

·'Ec.;w(;.n f.: r b i d 1" I cri 1..d, und f1.1. ling s::...J1; 6 i s ~>l .y ~ f cc n­
c1.. r n •11<'s m. c. d1.. d I P.ddc.d : "" no wh<-.t •l<~_; !? ... n<od t ~· th<.. i.>nss1;ngc. r s? 
11rc they all right?'' ' 

' 'Hew t hc:; ilel l w~1ulc I knc1-;? 'f ht. drcP.1:1 t r :i.na .. aiasi c n 
f ' d"d be.fr. re; l cc ulC.: g~t :i.ny ch.t i'. i ls. I bc.t the lJ"pt i:. f 
;;c t c r Tr:.nsp, r t will b e yl 1. s ... ti wht.n i t hc. .·.rs . .~..:re h '.Ve; n 
pit.C;., ~ f Chc...:S(;. '1 

:c d1..cid1..d t pr ... ss en t UL)i;ic;r !surr!:.g· r -..ng, v;;1ich we 
rc.nchcd i n ab~ut l'. n h ur' s \7".l i< ing. The bridg ... ·.nd riv1.r 
l <"ok ;;ir ... tty uucn :-. s they d i d in •57. ,.t t h e ) Ub •;;c 1•crc 
plv '.s aC. t ~· nc tE. th:i.t ~1inc h~ st• s effusive. h s .)itl".lity is l'.S 
g . · d '1. S cv<.r, c ncc y ou ge t used t o th1.. i ci1.. "' th:i. t th<. pub =· 
v;>.n i shcd wi thout a trn cc, . ..<:!.cGci Yii th sucl1 n· st r-.lg ic • .1..:0. r i c s 
we did n : t l i ng-.r but bl.(~:'.n . ur h . ..1 ... r; : rC: j c urn1.y. ,.ftur 
a~u"' wilas we were b) ickc.cl u p by :i g .'.ll<.nt tri r' in . n L.:~ • 
• nc: driv1.;n t " Liv ... rp .. · 1. 'r hus<. p1:o ,:>lt> eh crib ~1.. t.-1<...ia-..lv;;~ 
o • fr<.>t. l :i.nc c. s,) ... l<.c s • .. nc: . .le. re. \';c r d s c::n' t cc nv1.y '" '" .;r?.tb -

ful wc. r.ru t~ tl'lc.1.1 . It struck • .io t hc. t i f thc.y j c int.cl a ~ uc. · 
s ; cil.ty t ht.n b .. th )".rth.s c " uli; bcne;fi t c c n:iio ... r ",,bly ; but t he n 
ii : w c~ uld tJ-1 ... y rc. i.l.:i n a i1Ji;> l... ('.nu un:\f f ~ c t ... cl if .. nc... J)l ung<..d 
i nt o thc. .. 1:: r<:~s r' f s~ ci.:.ty intrigue. .>nd isn ' t thc.ir lib-
1.rty "'.ntl the f t,ct thllt the.i r ;ictiviti 1.s .'. rc. ne t circu . .isc r i b c. 
by . ., .1cst . f rcgul?..ti <" ns s ; de.thing t~. prc.ci · us t c surrtnl.1.. r ? 
I f1.lt tl12.t t c e f f1..r t h c. ..i u 1.ub ... rship y; .:ulc. c nly ~ ffc.n... th ... u • 

./c.11 , w ... cl.Uly r ... turn-..cl .1.)i.lc. .. a.., if n.: tilin6 1.lsc., this 
a ffr.ir shc ul"' bE; en c.nti1r .. llin15 rc.winl. s c1..nc .. f . r r 1. c . unting 
in YY sE.nili ty . .:iuch b eing the C'.lSC; I fl..<.;l I i'!~'.V<.. clc nc. thi;; 
right thing by .:i;y gr:-.nu - cililtirc.n, the.t t.11.irs 1;ill be. :-. hc.p;-
i 1..r v;c rlc. t:"lan ~ urs. In tl1\: ..i1:o<'. nti,.1c. I g. :.b . ut ,:zy <>-i ly · 
olc.ep r c.utin<. with ..zy UGU< .. l ins ~ uci <'. ncc., 1·; :; !1C.;1..rin.; wi1c.n I 
ehc.ll . . gc.i n bo s u..i.Jo nee! by thG Cr nv ... n~ r t l r.c ccui/'."-11.Y i1L1 l' n 
o.>U<J pc.ril.: u s 1:.1i $S i . n t c lll. :'.V1..n kno1; s 1·;£,,:t r"' .. i t ... c .. nC> i n .!.CCl. SS ­
i bl ... pl '.'.CG. 
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TRE ... .VOLUTION OJi' THE JUBI:r.L.;; Ci. VE, .J.ri:NOLlJi . 

The presence of streams 1n the lower portions of many ca.ves 
r esulted in the beli ef, hel d by spel eologis t s for Many years (o.nd 
s till hold by some) , tho.t o.11 l iMestono co.ves were the result of t he 
erosiono,l work of underi...round s treunw (the Vo.dos e theory) . However 
~1.H .Duv1s i n 1930 cxpr esoed the view, based partly on theory und 
partl y on 0bservo.tion , t hat cave dcvol o1m1cn t would t11ko place whi l e 
the limcotonc wo.s below t he l evel of t he va lleys and t;;;i.turo.to<l with 
i r ound water , The ca ves pr oduced by t h10 s olvent a ct ion of water in 
the phrcut1c zone would be drained of ~round water i f the wo. t er to.ble 
wau l owered us o. result of the deepeni ng of t he s urrouncline va l leys . 
Surface otrcams coul d then flow into some of these pa.ooo.eco o.nd 
r~d1fy them to sui t the new conditions of erosion. The proponents of 
the vudooc theory cl ai111cd that !!round water i n the phrcatic zone , 
(1 . e . the zone in which the rocks urc completel y oaturatcd) wuo for 
chemical roo.uons not capable of dissolvi ng the l o.rec Ol'lounts of l ime­
stone involved , but no quantitative tosto of thiu clu1m ho.vc been 
r..v.de in op1to of u l ot of theorlzine by va rious authors . 

;. more pructi cul o.pprouch to the erosion of limestone caves wo.s 
o.do~tcd by Hurlen Bretz , who in 1942 published the r esul ts of his 
de tailed otudlcs of ov er 100 wi del y scatt ered cave oystcms occur ring 
under vur1 cd t.eoloe ica l ci x·cums to,nceo in t he U. S , ;, • • He f ouncl muny 
co.ve otrc1l!1w eroding oome ucc tlons o.nd filling t he intcrvcn1nt: scct­
lons with ocdimcnt in thei r attemvtn to udupt t hemoelvco to inheri ted 
phreu.t i c compl exco of po.uoaeeo und co.verno. Bretz a l oe d1scovcrell t hat 
some co.vcrns had been f illed with f i ne sedi men t when a ohort di stance 
below the water t able. Pinally he produced val i d cri teria for eDto.b ­
.i..i ohini.. whether o. co.ve had orieinated above or bel ow the water tal>l e . 
These criteria , which, aD fur uo is known, have not been cho.lleneed , 
f or111cd the bauis of thi s 1nvcutieu.t1on of the history of the Jubilee 
Cave ut Jcnolun. 

Cr1tcr10. of phrcatlc oricin : five solu tion cavi t y patterno 
s~ont,eworks (1rrct:.ul o.r intcrconnec t i ne pasoageo und cuverno), 
Networks (reeul~r pattern of pasout,eo ln plan) 

K iior1zontul ehombers in '<Crtical beds , 
.Seud1ne pl ane uno.stomoscs (amo.11 oinuouo pasougeo ) 
Jo i nt pl ane uno.otoMooeo (01milur omall oi nuous puDoo.eeo , lrnt 
devel oped a lont j o1nto) 

fou r features which solution ho.o l eft on co.ve wal ls , cc111nes and 
f 1001·0: 

Sol ution pocketo 
Jo i nt determi ned cavities 

x Tubes and hal f t ubes 
K ~ontinuouo rock opuno acroos caverns . 

Vo.dooc criteri a 
Diocontinuous horizontal wall e rooves and rideco unrelated to 
bed~inL or jo1nt1n~ 
~callops (ova l shaped hollowo "of aoyPt~etrical croso occt~on ; 
thcoe co.n· indicate turbulent flow bel ow the wo.ter tnbl e i f ther~ 
ure other phr eo.tic feo.tureo prcoent) 
Inc1ocd meanders 



il;-

x Domepits. 

x not uaed in this work on the Jubilee Cuvc. 

The Jubilee Cuve 
This vrttual maze of 1nterconn ec tc~ pusaue es und cuvcrns is 

reached from the Imperial Cuve, either from the Lily of the Vull~y 
?usuaLe (horizontal ut 55 feet above the level of the under cround 
river), or t he Gem of the Y/cst PasGuc.e (ulso horizontal at 80 feet 
above und.ert, round river level), by vert i cal shn.fts . In pat tern it· i s 
u. typical spon['.,ewo rk with over 100 ft . difference i n el evation b6twecn 
the hi tjhent und l owest sections . ;·/hen riortions were shown to toutists 
t he cuve wu::; d i vided into a rit. ht hund branch (trondine; .NNE) a nd a. 
left hand 0ranch ( t rcndinl:.'.. JfJ). 

·:;hile exuminlnt, the solution po clcets und joint clctermlnccl cn.vi ties 
wi th which t he J ubi l ee Cave abounds und ee tting ready to aisMi::;a ' the 
cave 's h i ;:;tory u::; totally phreatic the au t hor ::;udtlenly hecamo :J.W<irc 
t hat residua ls of river c.ruvels with pebbles two i nches ncross urid 
lur6 er occupi ed not only cavities in the walls and roof hut a lno 
c o·rcrc<.l much of the f loor. ,·,1 thouch one or two exum1Jlcs of vurlose 
feuturcs CU.Ille to lie,ht after close scrutiny it wn.s obvi ous tha.t n. 
considerable flow of water ho.cl broue:::l1t the t,ravel s ancl c l ayn into the 
Jubilee, und subnequently vu.dose s treams hud moved much !"luterin.l out 
of the Julnlee in to the Imperial Cave. The main lH'oblem wn.s t o en tab­
lish where this t;rcut vol ume of scdi 111cnt entered and cxuctl y how it 
was moved throue,h and out of t he cuve . 
The history of t he r1e ht hand b runch . 

' ihil e in the phreuti c zone connidcru.ble solution lH'oducecl a 
spont,eworlc of pu::; sat;eG un d cu.vcrnn which rarely exc eed 1 5 ft . across 
with some up to 40 ft. hie; h. The 3ydney 3mith Caverns (Serio::; 2} , 
(mu.v r ef.2), arc typi cal . Low crawls connect Gr<w.11 but l ofty cu.v~rns 
und further proe,re::is ie blocked by small unnce oti;ililc holes in h~rder 
purts of the lime::; tonc , Ly formation b lockine; Gma ll tunnels or by a 
roclcpilc ut t he end of the cuvcrn series. It is imposGible to fo~'e­
cust if any of the unnc~ot1uble hole::; l oud to fu rther caverns owing 
to t he c ompletely unpredi ctable nature of phrcutic solut ion . The ' 
tunnel s le~din~ off fro11 the hi~her parts of the cavern wul ls coul d 
repu.y invc vt i t,ct.ti on with u sculine pole. The Sydney Smith Caverns 
(derico 1) 9 1 on ma};l, u rt; blocked by fo r mation to the NE and u. smull 
hole t o the wca t . 

~s the wutcr tuble ncare~ the level of the Jubi l ee, u eravel~ 
c l ay fi ll started to fi lter into the phrcu tic spongework . The meand­
ering pussu6,c (3 on 1:w.p), dcmom;trates tiu s stucc very well . f.s it 
winds its wuy upwards to u heie,h t of 125 ft . above the unclerc roupd 
ri vc r solu ti· n poclccts can be neon occupi ed 1iy t:::r<1vel wi th pchbles 
over one inch in di~1etc r und r ock pendants (which Bretz rc3urd ed us 
indicat ive of the f ill epoch), up to 1 ft. lone hune f roM the roof 
und. walls . Theilr fo r rno.tion is u result of the ucc umuL1tion of the 
~ruvcl- clay fi ll fo rcine aol ut1 on upwa rds, the pussuecs be ine coffl­
pletel y f illed wi th cround wutcr dur1nL thi s tlMe. 

In ull pr eviously c.J.e::_;cr i b cd cxar,11llc:.:; of the fi l l stae;e the mater­
ial curri ed below the wuter ta~l e was c l uy, free from Eruvcl, hut in 
the Jul>ilce Cuve tr<wel wus def initely included. The i:>robuble expl o.n-
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ution is thut fuot flowine; vo.dose streams 1n the limestone 
o.lwve the Jubilee Cuve were currying e:reut quun"ti ties of cluy 
und eruvel which were deposited on reuch1ne; the wuter tuble 
und slumped down shufts uncl inclined pusnuees into the 
Jubilee Cu ve. Neur these a reas o.re b oulders up to one foot 
ucroas, but the 1:,ra1n size rapidly decrear;es uwuy from thes.e 
ureus us only the ot11uller particles would move ul onc the 
neur- horizon tul puss<l(;.es . 

1'he two oue;1:.es ted sourceo for the clay- e;ruvel f ill ure 
firs tly the winding puss;iee men t i oned ubovc (3 on mo.p ), 
which is con1pletely blocked by course eruvel un<l clo.y o.t 
the fur end; und secondly the shuft a t t he Gem of Jenol un 
(4 on mo.p) , which uppur ently consists of e;ruvel 1n the ce1l­
int; us well us the walls, since the few pa tches not cor1plet;e­
l y coated with formati on are of g ruvel cor.1pos it ion. The 
e ruvel pebbl es here, a5 elsewhere in the Jubilee, are similar 
to those to be found in the bed of HcKeown's Creek which r uns 
parallel to the limen tone outcrop. 

Uith the dr u in1nc. of {'., round wuter from the rieht hund 
brunch by further l ower1ne of the water table the process 
of e, ro.vel rernovul bctun . Scallops in t wo oide pussn.gea : u 
small vadooc pusoa{!.e 12 yurdo from the Gem of Jenolan (5 on 
mo.p) and u nmull vudose po.suac:;e 4 yards fror1 the en c1 of the 
windini;. pussaee mentioned above (6 on mup), record current 
flow i nto the muin pusoa.e;e syster1. These streumo o.t first 
wuohed the t, ravel t hrou<::, h Cook ' s Cavern (7) o.nd into the 
Gem of the (i'es t pussue;e ( 8) us indico, ted by vudose fen. tures 
in u few l ocal1t1es. Howeve r when they reached u level of 
105 feet al>ove the present un<lert, rouncl river (much of the 
po.ssu.e;e shown us 9 on the mup hu.s u e r o.vel floor ut thls 
level) another route t o the water tabl e via the shaft a t 
the Pincushion (10) was used. ,",.l though partial l y ohscured py 
a subse•.iuent rock- full and blocked 1)y poo l crystal fl oo r for­
mation, unmi s tukuble signs of vadose flow (sco.llops and diQ­
continuous groovint,s) indicate this to ho.ve been used duripe; 
the finul stae;es of vo.dose stream r emoval of e; r o.vel (see 
section l drawn ulont,; mo,in po,oouge) . 

From the expl or atory po int of view a number of conclusions 
co.n 1.>e dra wn . The end of the w1nclint:, pn.ssuee and the Gem of 
Jenolan s haft (3 u.nd 5 relJpect1vely) were not cleared of clo.y-
1:,ro.vel fill beca us e t he ot reuma r esponoible ente r ed the sys tem 
u. short diatunce downstream from them, u.nd eravel wo.s onl y 
ren1oved by slumpini;: due t o under!ll1nine. The cluy-e; ro.vel fill 
probably ext ends for u lon~ way 1>eyoncl the present cavities, 
o.nd it would be u lon~ di e from the w1nd1ne pussuee into o~her 
caverns and un i t11possibl e die , owing to formo. t1 ono and well­
·cemented t;. ro.vel in the roof, ut the Gem of Jenolun. ii. possible 
route from the Pincuchion clown to the Lily of the Valley 
pu.ssut.e (11) via t he vo.do$e shaft mentioned o.hove is cott1pletely 
bl.oc l<ed 1.>y formati on which it would l>e po intless to destroy . 
It is not possibl e to fol l ow the t wo forr~e r streuttl po.ssue£i~ 
upstream from where they enter the 5ys t er1 us one (5) is 
blocked by formation und the other (6) by o. rock full . 
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The hio tory of the l eft- hunrl brun c b.· 
Th10 ls ver y 01nnlur to that of the o ther branch. The phrco.ti c 

stage io reflected by the oponeeworic no.ture of the pnsso.gco nncl 
cnvcrno nnd by the soJ.utJ.on pociceto and join t- dctcr11?1nec\ co.vi t i es 
whi ch completely cover the wo.l lo und ce1l1nes . ,;,11 occtiono rec c i vccl 
u cluy- tl.ro.vel f1ll except the ·1u t cr Cavern whooc clay irnrl f i ne e r a vcl 
depoo1 to bcl ont$ to u l ater oct·1eo of even t o . The f ill c nl"lc down two 
oho.fto, one co.llcd the /,labuotcr }full (12) and the other (13) 
lllldwuy l>ctween the i.lubaotcr Hal:!. u:1d the ~io.ter Cavern . 

:1hen the watt:r tnble oo.nk below the .Jubilee level u oti· eO,P1 bee.in 
t o wuoh the travel ou t of the system, f~rot:y throueh Cook ' s Cavern 
und the Gem of the <lest punoaee ao huppe:ie:l 1nthc r i eht- hancl b r unch 
und oul>sequently down n ohuft into the ·,fater Cosern (14) . Some of 
the sedlmcn t wo.o wuohed dow:i a onaft near the en trunc<' of the ·.1atcr 
Cavern, other portions were .mi.,i1..')ci ~11roueh the orlll.J.l vnrlone passnees 
( 15) which record flow awo.y fro!"! the "later C1l·1cr-,, while the res t 
wno uevon1 tee\ on the fl·>or <>f the co.v crn. The otrear1 rcsriono1hle 
ente 1·ea the oyr;tcm v1u the ohaft at. the J.lo.bo.otcr Hal l , which r eo.chro 
a. he1L,ht of 180 fee t o.bo•rc the undcr1:,1·ound r1 vcr • 

.'.s rc1;,o.rds further worl< !n th1 s ·.,r, .. nch o. nut'lbcr of concluo 1on o 
stand out cleurly: 

l. :. scul1n1;. pole ohould 1,e uocd nt the ;,'.:ibas '.;er Hull to eet 
into the h1ehcr levc.1. ca.vc o~·o tc1>1 frol'l which the n treo.m co.Mc . 

z. '£he vadooc puooue,cr; (15) Ghoul1 hi: fo.'.lowcd up. t, l though one 
10 bl ocked by u n :!.mpcnet ruble rocl<- fuJ.1 the other irJ only 
purt10.ll y bloc ked by fornl;).1..!:m und c0uld well repay excuvut1on . 

3. l'he lXlOSllt;.C at the far end of ':he ·.10.ter Cu•ern 10 i>hreat1c 
und cou.:d ci ther end or co".ltinue in to further cuvcrno . 
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TH]; THIRD TJt,;ORY OF c;_ VE FOHJ<L"SION 

The thin perahu slid out o f the swamp and into the streU!'l . 
There was no need to strain baclcs on the puddling now , f or the 
curren t of the broad ri ver was strong and the canoe required manoe­
u verine; only to avoid the fl oating log s . S1dlk !encl t in the stern, 
I in the front . Neither of us had spoken for about half an hour, but 
I knew he was wa1t1ne:, and 1t was my turn • .Duyaks always speak in 
turn . 

I had merely asked him if he knew anyth1ne; <.ibout the Cllves a t 
Tengkiling. ·1e had passed this place a few duys hefore on our wuy 
downs t ream to Kual a Kapuao , one of the l arger villages in centr41 
Bo rneo. There 1s no kumpone; at Tengkiling, just u clif f of l i meq.tone 
runnin{!, for about two hundred yards ulone; the bank , and a nother .out­
c rop of otone of much shorter length a few yards out in the str~um. 
;,11 he had said at the time was that there were caves up there , So 
while we were weavi ng our way through the jungle swamp I asked ~f he 
knew anythi ng about them; he had tol d me the story of how they l:lo.d 
been created, a nd now i t was my turn . 

I tried to recollect the d1ucuss1ono I had heard on the theories 
of cave formation ' over t here' , ('over there' always be ing f,uo t ral la) 
Unfortunately I had never listened very carefully and c oul dn ' t re­
member c l early , but these recollections, such us they were, came to 
cons ~itu~e my story . But I knew before I begun his wafJ better tl1un 
mine. 

There is no ko.n1pong o.t Tent:;lciling now, but t here U!Je<l to be, fo r 
a l on5 t i me at;o there was a l one:- hou!lc there . ! . lone;- house is, in a 
sense, comparable to a block of home units, but with the househ6lds 
set side by s ide instead of on top of one another an<l with o. coJUl'lon 
·f"erandu, maybe a hundred yurds long , instead of a lift well... Social­
l y, I think the common veranda is a l ot warmer than the lift we+1. 

On \ he veranda in front of on" of ther;e househol ds a young womnn 
was cooki ng . 'l'his, emphariized S1d1k, had been l ong aeo. But the 
woman was irritated by the continual pe!lterineri of her youne; soo 
who was pilferine food from t he rice pot . Irritation turned to tem­
per o.s the mother sudclt:nly jumped up to pull the boy awo.y frorr. the 
hearth, but in doine; so ritruclc h i m across the head wi th the sho.tp 
stone she had been usinc;. t o crush seeds . :Olood flowed; the boy fled . 
But he . di dn't run to sul k in t he household of hi!J grancl.mother but 
1.eft the v i llae e a l together, and he didn't come baclc. He fled tQ a 
t own on the coast where there were ships and merchan ts ; he grew .. 
older and handsome and in time became a rich merchant himself wi •th 
his own ve::rnel ply1ne Ul) and dovm the inland s t reums buying j une; l.e 
produce and selline, i t to the ;{Qsl erw on the coast. 

But one day, ao this and probabl y thouo<J.nds of other ator1e!J go, 
whilst paddline into the lo.ndine; stage of one villaee he saw a num­
ber of women washint clothe!J 1n the r iver and nr10ne;st t hem a <lumsel 
of striking beauty. The vill age wus culled Tcngkiling, He <l1dn't 
depart that night, nor the next . In fact he stayed in the long- house 
f or almost a u10n th. and, o.s probably predi cted by the rea.der, ev.ent­
ually married the druncel of striking beauty. 
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Net long after, the wife wao co.rryine; out tho.t clomeotic chore of 
parusite huntine; in the ho.ir of the head of our hero and she saw a 
scar. ,.s most wives would ohe aoked him about it. He tol d her a 
story which he only dimly remembered, how when as u child he had 
stolen food, how he ho.d been otruck by h1o mother und how he had 
fled . i,nxiouoly the womun a sked f urther queo ti ons, and f inally she 
stood flushed uncl fie ry eyed staring at her huobund sittine cross ­
l ce.ttecl on the f l oor. She said hoarsely 'suj u Bunda ' (I am your 
mother), o.nd wi th those words Tengkil ing and everything in it turne(l 
to stone . 

It is otill there today. The outcrop of rock in the stream is ul l 
that remo.1ns of the mercho.n t 'o vesoel. The mouths of t he cuveo were 
forrnerly doors to houoeholds, but since they turned to otone noone 
huo do.red enter. ?or the1·e are many spirits here, a s many uo the 
number of people i n the l ong- house ut the t i me of the cutaotrophe , 
and because noonc ourvi ved to bear childr·en to perform the ancestor 
ri tes enabling the cleud to en t er Paradi oe , they still linger to: this 
doy. Sympathetic villagers from neie;hbouring Jcumpone;s occusionall y 
leave offerints nearby to console the spi rito , and on these occaoions 
our Do.yak Oedi pus und Jocasta have been seen to disappear into one 
of the caves . 

1'herc i s no need for me to rel u te. t he story I tol d Sidik of how 
caves urc formed ' over there ' . The heroes Vudosc and Phreatic aren't 
really very interesting , and Sidik, I un sure , thought the whole 
pl ot rather dull, und the theory of his people much "bet ter. I um not 
quite certain that I don't aeree. 

Doug Uiles . 

I RRESPOWHBLES MAKE CAVING HI STORY 

or THE DHUM RE- EXA,,1INED 

To:n Landccker 
The second shaft of t he Drum Cave at Bungoni a was discover ed one 

day in 1956 by a number of bottles i dly thrown across the main shaft . 
\h th con s i d(; r ablc skill th,: bot t. lcs could be 1nad" to l and in wat e r or 
on mud , ne ither of which occur a t the bot t om of the main shaft . Since 
then only chroni c 10thargy has 9r .::vented ?Jl at t empt be i ng ioadc to 
reach thv s0cond shaft ,sover a l trips t o thi s end getting no furthe r 
than lying in the sun at t he 1ookdown. Rising from thi s l e thargy i n 
1959 , consid<:r ~ble rocnt _..1 Gneq~y was spent on d0vising schemes for br­
idging the main shF~ft ,which i s 140 f &e t decp, and , finally casting 
:-:icchanics and cr.tution to the winds , a climb was made a round thr::. top 
of the mai n shaft i n D.:cc!llber 1959 . Aft er clirnbins about 30 fe<:t a r­
ound a st ron[:ly sloping shel f over the 140 foot drop , we wor e confr­
ont ed with an i :i1passn i n the form of a corne r to be n..,gotiated a r­
ound a sh0t: r vertical wall. Making a conc0ss i on to rocchanic s , a s t eel 
spi ke was driven soric i nches into tho r ock and a l add<:; r f ro.n her 1:: 
gave access to a gap ove r the mai n shaft narrow enough to chimney in . 
Hcaching a porch ove r t he second shaft, a l adde r desct:nt into th<: sec­
ond shaft was made . 
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'.·~'1 •. r:<.;co:1d ~-!nft , '.'ondly n c ·~d t:~ .. C-._,,s-;i i t , i;; ov ... r 18C' f<.<. t Ov0'.J 
:;,nd thin v e r tica l we.lls <livid<.. it into a nu.qb0r of v0rtice.l s!i<:fts , 
oil<:. of which conn1..ct s with t h<. .1nin shnft . l''rou thv bo tto?1 daylight 
cn.n bL· sel:n in th.., dire ction aw<:.y f ro~o:i the :Jai n t:nt r l:'nc e ,and therv 
is t houc:;h t to bt a s..,cond "nt rz,ncc;, o·ypo si t0 t h0 ma.in on .. . i~vidvncv 
of pr i.:vious vxploration of th;; Cvss;>it was found , a nd t h ... Si.cond t.:n-
t r anc .. may h::w<: b-:vn us .. d . 

\iI'(H_:?Ii~_;.;RB Ak'Q.fc0li_I;:;:3- .'.£.?_ :~~5-_'.y_l1_i:5EHT 

:;:f you're- anxious fo r to shim.: in a ni ld a rchaic lin ... 
as a r~an of cul tur.., r .r "' , 

You must 0 rov ... 1 d'-'-P i n 11rimt. , un t old i'lours e.t ,,_ ti.nu , 
wi th a z<..::-.1 bLyond c ompc-.r<.- , 

'.k ... '<inG c o.rbon , f lint nd bont.s , o r 2 n:ystic r ow of ston •. s , 
of t\ race long dt.:i.d and gone. 

J ut t h;;: Gurncys won't conc<.d ... it ·:s th,.y thinl< w1. should b .. l L ,v-:: it 
i s thl. wor1< of t hvm n.lonv . 

And <..V<- ry on<c , .. ill sr-y , 
As wv wr.lk our dU$ty waJ , 

" I wondvr why tht!y won't o.cc";it th0 :1 ... .:-.t ... s t vx :)lan~tion­
it's t11 ... only 1;;ay th., "Q robl~r~ c ;~ . ..r1 b<:: solv ... d: 

Th<: i or;;, b ... an; oi t he. \";.rn"ys w ... r 1.. t:10s1.. ~ .... >'lcic.nt ston •. - D<J,v pco ,ilc. , 
:frO>'l who .. 1 w" all ..,vol v0d! ;o 

Thro:igh rough squ<-\. z .:s you rnus t cr.; ... ~) , filt c- n hours witnout sl ... ..,p , 
with a t ;;qx: clu tched tie,h t in hand , 

~i::td<. t h roueh mud t hrit's s i x f1., t d0,.p , cl a..~b ... r rock- vi lvs loos" and 

with a tripod si.-1ply g r o.nd, 
Sailing swiftly ov ... r pudc!l u; drr.wing VD(Stt...ly 1n:;)- liJ(<.. ·nuddl"s 

with an ins tnn,,.nt subli11,-
·1ht-n you'r .. t :lred cf b0lr.y i n{'. thu1 t lk r . .'s n othinL lilh ~urv..,yint; 

just to while· ~way th ... ti :'ll.., . 
And vvc..ry on., wi l l ::>::ty , 
As you w:\l 1< your 1uddy wc:.,y , 

"Possibly h;;, und 1.- r s t ands t hos ... hi .. rogly.)hic sy:~bol s 
which :i.rv quit .. obs cu r ._, to iGv -

r oth i ng; <;Ver was qu i t <. li.!{1,, Koon o.lda's ;rm.:ls , nor .. v .. r 1or v ::.h:111 bv!" 

If you .-:ver nv"d to ask fo r n s.vii;,o.tion unsur ·io.ss .. ·d for 
findin,.; f, ink- hol"s wide ;:-,nd d ..... p , 

Wv conf.:r,s 1.-0•v ... found th ... i'1"'.<; tvr who could n ... v .. r b ... outclass"d f or 
;,1is :inc hu0 0 on;.;s c>.t h i s f <... t . 

But we 1ust b1. st rictly fair -t:1-.: t r ac!rn .>i .. nnd~ r<..o ... v ... r ywh .... r .., 
and w0re brnossi bl.:; to t rac1.' 

If by chonc '- tht, wc;y sc" .a0d c l<.-ar weo d r o )p._d ri0h t down to bott.om 
g ear -

to f ind ag.;i.ir, our s t:>.rting ~Jlac .... 
And nll of us will Sf';y , 
As w ... 0 o our nois O•DO way , 

ar t doosrlt r c:;,lly :uattur ii tha locn.l yo1<blS natt~r 
until th..-i r j ud.:,cml:nt day , 

Of a truck with chronic stuttl r s and !lt r an._:;C; girls who sit in 5utt<: r s 
a t housand _ wile:.; r-.wr;.y . " 
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HELICTI TES: AN EXPLANATI ON __ ON TH:C. 

CRYSTA~ DI §kQ.CA"fI QN ~rHEORY 

f.om Lan~ecke ;:: 

A number f f types of calc ite formation wi th g rowth form differ­
en t to the normal ve rtical stalactite and stalagmite is grouped 
togE. the r under the title "rayst e ry forniati on 1

•
10f thest, the h-. lict-:-

i tes ,as their name impli<i:s {i::t. ~~ ),have a hulical (;J; rowth form; 
like a coil spring . This gr owth forill is t!Xpl a ined ht.re in teruis of 
the crystal dislocation theory . 

Cons id er fo r s i mplicity a crystnl with a three- dimensi onal , cbb­
ical crystal l attice wi th atoms at the cornt: r s of the cubus . ( In 
the case of a crys talline sal t such as calcium carbonate t he units 
of which the crystal i s bu i lt ar.: ions or at l east polarized a t ­
oms or at omic 15roups . Atom i s used here i n the s<:<nse of centr E. o.t 
force . )Deformation of a perf ect lattice under load will be t he sl­
iding of on;:; pl ane of atoms over anothe r as in fig . la. 'l'he mechan­
ical proper tie s or such a crystal l attice are t heor e ticall y calc­
ulable from a knowledge of int eratomic forces and fo rce and ener­
gy fie l d equations . Expe r iments , particul a rly with ~E.tals , show that 
the ac t ual properties of crystals are diffe r ei:it to those ;,>redict­
ed on t he basi s of t he perfect crystal l a ttice as the model . The: 
actua l s trength of crys t al s i s f a r below t he theo retical streng~h 
of per fec t crys tals,suggest ing that i n actual cryst al s the; lattice 
i s not pe r f ect . Cr yst al disl oca ti on th<.ory provides much<:ni srns on 
an atomi c scal e which account for experimE:nt al ly observE;d c rystal 
properties on a basi s of imperfections in t l)G crystal lattice1: ·. 
Thi s theory has been a:>pli ed successfully to deformation and pl as­
tic deformatio n of metal s,work hardening ,etc . Exa.rirpl C;:s of i mperf-'­
ecti ons i n a crystal l attic e are vacanci es (atoms actually ill i ssing 
from the l attice) , and i mpurity atoms of different s ize; to t he at­
oms making up the l att ice , both of 1,;hich,by changing t he f orce and 
ene rgy fie l ds in t he r egi on of t he imp0rfection,cau s~ a change ~f 
pr opcr ties , usually a weakening, of t he crystal . A di sloc~tion i s u 
di stinct type of i mpe r fec t ion . The dLfinition of a di slocation in­
volves the consideration of thr0e-dimE;nsi onal configurations , no~ 
be ing· essbntial f • r the pur poses of t hi s art icle , is not gi ven h~ro 
( s1::e Ref.l fo r complete rnat hromatical trLatmcnt) . A pi c t or ial r0p­
r esent ation • f a dislocation is sufficient and i s g iven below . 

In the hypothet i cal casL of a per fec t crys tal lattice d0form-:­
ation takes plac~ by planes of atoms slipping ove r one another · 
like cards in a pack . If however s lip is not uniform ever the wh9l e 
atomic plane , t he atomi c configu ration s hown in figure l b will r l.:­
sult . (The Sli p Vector shown in fig lb is t he uni t vector in the: 
d irection of slip . 'f he- r Lsultin5 imp0rf,,ction in th~ l attice i s a 
dislocation , rcpr~s~nting the- boundary within the crystal of a s l ­
i pped a re:a. The di s l ocation is not a vacancy , f or i t cannot bE; r um::.. 

* Structural i mperf0ctions are t o be di stingui shed fr• m el ectron­
ic i mpLr fections,e . g . holes i n valence shells of semi- conductors . 
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ovred by adding an atom to th,, lattic..; . A dislocation such as that 
in fig . lb is called an 0dge dislocation , the line of the dislocat­
ion b;)ing pcrp0ndicular to th0 sli o V<.ctor . A screw dislocation , 
whe1~ the dislocation line is parallel to the slip vector,is sh­
own in fig . 2 . In a scr<:w dislocation th0 plane of atoms is distor­
ted i nto a spiral ramp . The r el€;vancc of screw dislocations to c r­
ystal growth is now consid6r..,d . 

Consid1; r t he mechanism of 0rowth of a perf0ct cubical l attice 
f rom a (sup&rsaturated)solution (sue fig . 3) . The u rper surfac0 of 
the growing crystal conta ins a st~p and seve r a l r contrant corn0rs 
or kinks . Th., m'"chani sm of growth consists of the adsorption of at­
oms from th.;: solution onto tht: g rowi ng surfac.:: wh&ro.:: they diffuse 
(i. 0 . slid('; around) and may leave the surface- . If the atom diifus~s 
to a stt.p , i t ha s two nei5hbour s inst <:ad of ont. and is h.:ld moru 
tightly . If the atom slid..:s into a r ecntr;mt corne r it has thr<;e 
neighbours . If gro~1th is to proceed the number of atoms sticking 
on the surface must be. gr eater than the: nurnb1:; r diffusin(:, off it . 
As growth vr oceeds the UJ;>pe r layer is completed and the ste() dis­
appears . For growth to proceed fu rther a new s tep ~ust be formed 
by several atoins diffusing together and combining on the plane 
uppe1 surface . The probability of the nucleation cf such a step i s 
clearly dependent on the supersatu r a tion 0f the solution. The sit­
uation is analogous to the nucleation of water droplets in a rain 
cloud . It has been shown ( see i<ef. l) that a supersaturation of 20 
to 30% i s needed for g rowth to proceed at an apprecie.ble rate . • 
ExperL'llents have shown that at supersaturations as 10·1 as 3% gr ­
owth rates are appreciable , tc an extent not account able for on 
the growth mechanism desc ribed above . This indicate s that a g rowth 
mech211ism in which the steps c->n the surface never disa,1pecr is 
required to exol a in growth fro.n solutions C' f low SUj,)ersaturation , . 
since, if the step in t he surface never di sap ~)ears , t he nucleation 
of new l ayers i s unnecessary . A surface containing a screw disloc­
ation provides the basis for such gr owth s ince , referring to fig . 2 
it is clear thRt however many atoms aie added to the surface the 
step never disa ppears . · 

As atoms are ;;.dded to the front of the step in the dislocated 
:,uri ace, the step advances , rota tine around the dislocation line. ' 
As the rate of e rowt h may be assumed even along the edge , the ed~e 
twists itself into a spiral centred at the point of dislocation. 
Such spiral g rowth r :,;;ips have been seen under t he electron micro­
scope in suitably etched metal c rystal s and in the crystals of · 
certa i n par affins (se~ Hefs . 1&3 for photoeraphs) , evi dence in sup­
port of the t heory . 

Cleruly over very large nu;nbers of atomic layers the addi tion 
of cubical l attice elements to the helicoid surface of the disl­
ocation will result in a twistinc; of the crystal around the l ine 
of the disl ocation . Calcite crystals are r homboidal (see fig . 4) 
and the r otation due to t he helicoid surface of the dislocation 
is combined with the translation due to the displacement of the 
top of the rho,;1boid relative to the br-\se to produce a helix . 
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Stalacti tt.s l'Jld stal<:igLJitt.s gro~· fron wc.t .., r d rops which .:vai:>­

or;:.te quicl<ly , and tht. crystals •.r(; &rncll .nd of random c ri &ntation 
and a r ;, usually ~rowin6 fro.n solu tions of high conc1.;at r e.ti on . ·rhe 
g rowth is thus concentrated in the r egion of the d rops and t he 
g rowth forrn is th0t determined by 0 r 1.\vity , v-:: rti cal. H1.;l ictitc s ,)row 
f rom the thin laye r of solu tion cov0rinc; other format ions and occ­
asionally t he c uvc wall, and,on n ~urfac~ covc r ud with a solution 
of low s u:it:: r sgt uration ( ie be.low 20, ) g rowth i s ·JOssi b l c only wh­
e re a scre w d i sloc., ti on exi sts on the sur1 ;-ce , and th0 <>rowth 'llt.ch­
ani sm d .. s cribcd r.bovc will O'>t. r at.c . Fur thcr,i t i s on a sur 1c.cc con­
sisting of r-. lare<c nu 11ber of c r yst?l f ·:ce;s that a dislocation i s 
li'<ely to c.xist , b1.;c \USe of tht 1~1go nu 1b1.;r of cryst'.'.l bound.'.lrics . 
rtie stressc~. i.t. t u;> when two a<.< i ccnt g rowing c r ystals .-acet tend 
to cause di s loc,,_tions within t he g r n.in boi..:nd·,,ri C;s . 
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The above theory is put forward , not as t he explanation of hel­
icti te growth, but as a possible mechanism . Experimental investig­
ations of helict ites , beyond simple observations , have not been un­
dertaken. I t is also s tressed that helictites a.re only a par t o! 
the group of unusual calc ite format ions , called "myster y for.nations" 
I f other forms of calcite growth could be explained in te rms of 
d i slocations,this would be evidence in support of the dislocation 
t heory of hel i ctite ..; rowth . 'fhe l ack of observations in thi s field 
and the general lack of class i f ication of growth fo rms of cave cal­
cite precludes this . 

The effects of t hermodynarnic conditions on the evaporation Of • 
wate i in cave s,and the chemical equilibrium condi t ions of the cal­
cium carl·,onatf: solution may also be of considerable i m.1ortance 
because of their effect on g rowth r Rtes . Several members ~ r the 
Society ar e a t present engaged in a theor etical inve s tibat ion of' 
these probl ems. 

Heferences: l. ReE:.d . ( 1953) "Di sl ocations i n Cryst als" . McGraw- Hi.11. 
2. i'rank , :P . C. ( 1949) Proc. Phys . Soc . A62: 131- 134. 
3 . Burton , W. K. (195l )Science News No.21.Penguin Books . 
4 .Cottrel l, A. H. (l953)Dislocations and Plastic Plew in Crystals" . 

Oxford. 
5 . Strukturen und Ei genschaf t en der Kri stallen,von H. G. F . Winkler 

Julius Spr i nger Ve rlag (1955) . 

Tl./0 ttl::Cl::Ji'.L' .r~XPL0i\A'£IOW3 Ar JbNOLAN 

Henry Shannon 
£xplorat ion of th'-' Ian Ca rP.Q_nter Cav~· 

This cav ... was di scov0r .;:d by th,, l at <. Ian Carp'-nter in 195 7. The 
li.ni t of the cav" was th<:n an impassabl., squoez<: carrying a blast 
of air.In 1959 this was dug out , and shown to l oad into th1:1 Rho 
Hol~ . A map of th~ cav'- is a t th~ back of this j ournai . 
"Ht:nnl_ngs" Cavo;:, 

During April 1960 a cave in th0 next lim0ston0 bluff upstream 
on McKcowrts Cn :uk f rom thu Sc;r p0ntin<: was enter ;;d and found to 
conta in inscript ions "HENN INGS ll3t.38',"'LUCAS ' 76"and"STOP'!Of the 0s­
timat"'d 600 f eet of passage most is without format i on though t her0 
ar') qui t c good undamaged s traws and flowstone s . l1ost of t)}v pll.ss­
ages arv l a rgu enough to run through . There a r e t.;mporary rivc: r 
chann.:: l s i n somt of t he passagvs . Gravcl s in them showe,d no foot­
prints but th.,r ..,, W<.;rv many tricouni mar ks in th.; mud away from the 
streams.A map s0cms n00d~d to clar ify the r 0l ationship • f the cave 
to the c~oss-fault in the limestone between it and the S<:r pentin0 . 
This Society would appr eciat"- information aLout th" cave .... s·~)vCic.1-
ly conce rning any accvpt '-d n a;110 it may hav., . 

. The cave has at l east seven s epar a t e circle s of passages , start-
1ng from f our scp;:.r att pr!.ssages ncr-,r the entrance . 'fh<:se ci rcles 
and th0 lar13e ('.>assaees should ent>.ble anyone who has beli'n i n the 
c~ve to r ecognise it. 
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,01" T !ill MAl'iMOT I! CA VE JENO LAN 

I an Williams 
OvE:: r the past t 'lo years a nu;ube r of SU.S.3 members has been en.;;ag­

ed i n a system<,tic sur vey cf wha.t was known generally as centrai 
l evel Mammoth . In this period confusions , sorae arising from the use 
of different routes tc the same place , have been eliminated and sev­
eral major extensions have been discovered . 

'£he main :::iath to centra l level , beginning with the Horse shoe ~av­
ern and ending i n a rock pile , a distance of 6d8 f t . (2),is Hel l kn­
own. {:<·!umbers in brackets indicate references given at t he end of 
this article) . The confusions arise beyond this point . A t hird of the 
way along Central Level Cave rn t he Skull and Crossbones Cavern mov­
es off t o the right . )' rom here the Central Level "l ake" is reached . 
The r e are several r efe rences to this lake in SUSS Journals , by H. 
Fairlie- Cuningharue(3) and by Leo Tatter sa l( 4) . The explanati o of . t he 
confusion in these i s as follows .I' rom the Skull and Cros sbones ~h­
ere ar e two ways to 1,hat is a large pool of water.One i s down ove r 
boulders set in mud ,the other , mentioned by H.l"a irli e- Cuninghame , is 
a 25 ft . vertical chimney , and both these r outes r ejoin before rea­
ching what is now cal led Central Level Lake . The confusion is added 
to by t he habi t ual di sa".)pe <-.rance of the l ake,leaving mud covered 
boulders and holes leading to water 20 ft . below . The diffe rence of 
water levels is a s much as 60 ft . and t he only method of crossing 
the l ake when full is by wading and swimming . Consequently some pe­
ople have found the l ake and others have seen no s i gn of it, alth­
ough apparentl y using the same r oute . 

A second source of confusion is a number of shC1.f t s , up to 90 ft . 
deep ,descending f r om t he Central Level Cavern . It has been found th­
at all thes e hol es link up •1ith the passage leading past the Cent r­
al Level Lake . Jus t past t he l ake t he passage split s into two and 
.joins <.li$ain at the Undergr ound f:i ver . Thi s river was thought to ;join 
t he Lower Level fti ver but fluoresc<~in test s failed to verify thi s 
t heory(l). It is her e suge,es ted that t he sec ti on beyond the river 
be known as the Nort hern Hive r 3ection t o distinguish it from t tie 
earli9r known Cent ral Level . The passage leading away from t he riv­
er is al so connected to Cent r al Level Cavern by deep shaft s (up to 
90 ft . ) . This pass age ends i n a rock pil e which a ,Jpea r s to corres­
pond to the rock ~ile at the end of Central Level Cavern. Di agr am­
atical ly the whole may be represented thus ; 
f-- cntranc.:. 

CHOSS!JOiH!:S 

,rout 0 2 

?
"' ov ... r boul d,.rs 
~-rout<:. 1 

. 25ft . chimn0y 

~o ( ri S<>' .. }- - - - -:, -
si :.>hon( 60ft :4 _ _ _ _ L~KE_ _ _ 

---·shafts--------;> 

r out.,; l 

r ou 1; ., 2 

' 90ft. 
roof) pi l i;; ..> . 

, RTH:C:HN 
P. I VJ::H "- / 
SECTI ON ~ 
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After the r ock pile ther e is a long series of muddy passages , 

l eading tothe "dry" s i phon( a sandy flattener which ce.n fill with 
water) , and t he j uncti on passage where the cave splits into a right 
and a left branch. The r ight hand passage leads aft er 150 ft . to 
the Second River Cavern,the a;parent limi t of the survey by Barry 
Mason(5) . The left branch ends aft er 500 ft . (?) in a 30 ft . drop o f 
which a rope descent is possible . Below the drop , down past the rock 
pile is a serpentini ous passage , running in two direc tions . The ri­
ght branch meet s the passage l eading to t he drop and the left leads 
through an infinite squeeze (l? minutes on the stomach) to a chi m­
mney rising about 170 f t. Both branches ar e blind , a.nd had been ent­
ered before except t he s~ueeze and chimney. Numer ous unexamined side 
passages leave much exploration t o be done . 

In '1arch 1960 a previously unentered ext ension was found , leading 
off the right branch of t he Northern Rive r Section , about 30 f t . 
back from the river wher e it appears in the Second River Cave rn . The 
entrance i s at the top of a 4o deg. mud slope through a tight vett­
ical SQueeze , and considerable assistance is needed t o climb it . A 12 
f t. chimney and a 50 ft . mud slone lead up to a chamber )2 ( . Num9ers 
r efer to po ints on the map of t he extens i on. Thi s chamber contains 
the bes t formation yet found in the No rthern River ar ea , small but 
numerous white flows tones , s traws , imd stalactites . Off this chamber 
i s a high cavern )1( with very eood examples of "f irtree" dog too­
th spar and r ed flowstone walls . F·rom cavern )2( , avoiding formations , 
an i ncreasingly muddy passage l eads to the 100% fric t i on squeeze 
whe r e the mud is s o s ticky that sliding in it i s i mpossibl e .Di ge,­
ing out g ravel pa st here gives t i ght access to chanbcrs )3( and )4( 
Chamber )5( i s mud , and the alternative ~:t the branch is a triang­
ular rive r passage containing formations ,notably small and painful 
dog tooth spar 

At East e r 1960 vr ogr ess past t he chambers )6( and )7( led to the 
continuation of t he r iver passage . Considerable meandering past ~ 
number of helictites , among other fo rmati ons ,led to )9( , the l a rgest 
cavern yet found i n the ext ension , 50 f t. x 12 ft. x 50 ft . high . 
Exploration was f inally stopped by formation coin;ile t ely blocking 
the river passage . Diggine ma~· enabl e progres s to be made , and sev­
eral hol es in the roof of cave rn )9 ( were notod . 

Referenc es: 
(1) SUSS Journal Vol 2 No2 pages 20- 21 
(2) SUSS Vol 1 No3 page 6 
(3) SUSS Vol 1 lfo3 'IJ~e 3 
( 4) SUSS Vol 2 !fol pages 18-19 
(5) Central Level map : Barry ;1ason 

Fur ther reference to 1~amrnoth Cave 
SUSS Vol 3 Nol page 11 
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]:{fil>OJ<'i' OlJ Bi::NDITHhrlA 
Henry Shannon 

Thv Bcndithcr a lim1.ston;; liC;s in the coastal rang1.s 34 illilcs 
sou t h of Br a i dwood ( 50 miles by r oad , mostly bad) . Accoss i s throueh 
Khan Yuni s station ,Kr awaroc . The rugged t c rra in, dropping morv then 
1000 f eet f rom th0 main r angu to t he creuk vall <.y,has pat ches of 
rain forvs t,compl e t c with lawye r vine . Tr i cke tt' s t0ap shows tracks 
which a r c not vi s i ble in situ . Th" 2 SUSS tri ps thi;, r c in 1959(in · 
May,lod by Forb;;s <;ordon;in Supt .:mb0r , l 1::d by t he author) aimed to 
f ind the entranc es to tho cav1.s but won : hamT;>v n .d oy lack of maps 
and a ir photos . The t wo trips l ocat ed lim0stone in two places on a 
ridge: which is probably th1, ono the Krawar r c.v track is sux>ost>d 
to be on . Sha.iL~orts t r ip cr ossed the divi de abo~ t a mi le north of 
r or bcs's , and s truck li•~1::stonc fu r ther cast on t he ridge in a pl ace 
which consul tation of Trickett:s map sug.,ests was pr obably 300 
ya rds from t he Fig Tr cc. Cav1. . ( Se1. map a t 1.nd of thi s journal ) . 

Sine(; n1:;ith;;r t r ip locat 1.d th._ cav1.s i n t h1. t i m1. at thc.i r di s­
posal , it i s sug~~stvd that n1.o>lo int endi ll£ to visi t tho arva 
a llow three days f or caving , anythi ng l uss bei ng unlikvly t o ach­
i eve touch . It t akes a whol1:; day t o f;,Ct f1 oro t he: ho:ovst 1,nd ~.) ell.: 
cavos ,and vice ver sa. 

REPORT O!i ;rJl.l;:_tlPJ::JNT l'~J1IRX. CAVE 
Hugh Minter: 

1-J t . }'airy is n"'ar Bunevndor e , 27 mil0s f r om Canb1..rra, c.:.st of Le.kc 
George: . Th0 1t . l''ai ry l i m<;s t on... i s i mpur C; and not favou r able. t o cave 
f or wation . Thc cav ... s a r <.. a t thC; wc.stvrn ~nd of a b1.;lt·of lim"ston~ 
running south- ..... ast f or four or fiv ... . ailc.s , char act ... r isvd by r abbit 
i nf1.s t e:d outcro?s nnd small sinkholes in vall<.ys . A., w1,ll as t he 
14ain and Swal l ow's Caves , th1.1e: ar 1; f our survey tunnvls i n th<. rock 
S<;V<.ral wi th dangC; rousl y rottc.n roof support s . 

Th1. Main Cav e; carries the water of Swampy Cr 1.1.k i nto 3andhil ls 
Cri:;uk , th <; ..,ffl ux bui ng a di ffuse s<.:r i c;s of sprine,s . Th" cf l l ux i s 
about 200' ya rds fro1n th1. i nf lux ,and t h1, natural w:.tt01cour s1. i s 
s hort · ci rcuit;;d . I nside th1,; cavu , t he passng1:s , of ~stim:i.t i.,d l'-nis tl'! 
600 f ev t , end i n rubbl i., or in sirhons . A survey tunn1.; l pr ovides ::m 
al t urnat v <::xi t from t h<.. cuv ... , and it was found ntic0ssar y t o us-J 
t his whvn a flash f lood fill ... d tht. passages with muctuy wo.t,.r . 

N \ MT fA IHY GAV~S OU~CROP Geologi cal Survvy Vol . ~5 
t I rJ LimC;ston<. U'l to 

~I Effl ux -..... . sandst onu i:;nct _ ?% doloci t£. . , 
1-1 _ 1 quart z1 t ., + En t r anct.s t o 

I- ! o SWAhPY C Main Cave 
+-• 0-i' o Swallow Cave. 

SANDHI LLS ~ ~o %f., Li'J } .\::!../ O Survvy Tunnel s 
CREEK /' , 'CJ ('\, l_V S11 

- " ' )3-'\ SCALE: lOch~ins ~qucils 
shale shal vs and sandstonu t inch 
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Arch i.l.o logi sche Beo bac):l t ungen __ t,!]?_€!L di_e_ I{q_q_ri_ald0,: i.i<l.h._l_E}_, :l'!_t!__l.,,Jarbg_x_ 
.C:bene , St'.!d Aus tral_ie11: 

I m Innern der Hchle hat Ki esel 6 r e.ben die W&nde pockenna rbi€; 
gel assen . Rinnem c.n den WM.nden zei5en dass Knochenspitz en oesch[rft 
worden waren . ( Solche Spi tzen wurdc;n am Bo.den :.>efunden . ) 

Ei ne Ausgrabung Li Boden jensci ts der T~lslichtgrenze ze i Lt e 
d r ei Kultu r schichten:A, Mi krol i th i s che KiesE:lsttlcke: B, Ki esel· -s,.> i tz­
ha:mne r und - Kr atzer;C , .;;ross<:: Hand/i.xte. £.;in s t e inerner Arboitsti s c h 
wu rde auch r;.usgeg r .::.be n . Bine zwe i t e Auser abung in d e r Tageslicht­
zone , auch i ."J Inn<::rn der H<J hle , ze i gte k.;;in <:n Lat,erplatz ,obgl<.ich 
man e s &rwarte t hat t e . ~!"i t e r e r unde war <:n e in zum Tei l ve r s t e in­
e rtes Skelett (spilt e r 2.l s dasjenif;<:l e iner 27 Jlihrigen J r e i nwohn­
e r i n identifi z i e rt) , w~lches in .;,ine r ande r en H<J hle zusa..mnen mi t · 
Ki ese l der Schicht A gefunden wur de , und mi xrolithi s che Kies<:lab-
1;,gerungen auf der Ebcnc. um d.:;n H(Jhlene ingang he r u TI . 

Es sch(;int dass , wi:!.hrend der e r s t en z.wei Ku l tur;)hasen( Schicht t. n 
C, B) di0 wir (;r'rnnnt.n k<Jnnen , die H(.!hl0 e inc '.{ie s 0l g r ube und Wcrk­
zeugsfabrik gewoscn i st , und <lass wlihr;md der dritten Phase (sch-· 
icht A) die Eb..:nc um die Scn'.<gr ubc h(;rum angeci..,d<;l t wordon i st . 
Das Skcl ct t b.;wc ist dass zu dies 1;: r Z;;it d i u Bcv<llkc rung aus Ur0in­
wohn;; r b..:·stand ... n hat . 

JJ i e En twi_f!{~l,-l!!{L dS;_r_...!I~>.i-1.'-'=l. ;9_h_l!-...c!.'::.!'Ol an , N0ustld wal ;.; s 

B0i c. in<:: r Un L r suchun0 dL r Ju h i 11::<.:- H(Jhlti vcrw,md,_ t dc. r V" rf us­
s<:r d i 1.; Kri t 0 ri a dos H. Er e t zs w;;lchc ent sch--idt.n o b H(.!hhm tlb..; r 
(Vad(.!s ) od<.: r untur ( Phreati s ch) dvm Wass" rschlag ihren Ursprung 
h a ben . 
Zus?;:imcnfr,ssung: lkr Ur sprung der H6hl" i st phr0ati sch . tfachd<;.u dcr 
Wasser schla[; untc. r d i t: Ebe n'- dcr Ht.Jhl;; gof allen war ha t vad<Js.::s 
Wasser d i e. H<Jhl <.. gc i:l.ndort . Dn.s va d<Jsc:: s Wass ... r hat, ;.>.u s t. i :iv r unb<::­
kannt en Quell c , g roben Sand und L"h a in die Jubilec-H¥hl~ gct r agon 
und d ;:von wurde --twas untt..r die J ubil0c- H<Jhlt: in d i e Irnpe:ria l ­
H<lhlc we: it1o:rgetrn.gen . 

3chrp.}l_~_'erif.(J_rr~ljg<:. Kal zi t 10.1]11_?..t i_Q~1c.n; B1!!'-' 7'h0o_r_i_'?_,_ 
Der v,.rfassvr postul i .• rt c. inu1 ..1cchanismus d.;.r s chraubonf<lrm­

i gen Kalzi t formation ._ n ( Hclikti t"n) au f dur Crundlagt.: d.,r Krist­
all v ... rse t zungst h0ori ... . 

Es ist j?ewi ... s ... n da.ss d'"-s Kri stallg(;wlJ.chs aus ....,ine r Aufl<Jsung 
n i 0drig0 r Ub.,rsattigung ,u<Jglich ist , wcnn u i<.. wachsend ... l:'l2.che <.. in1;.. 
Schr aubl:nV<:l r s ... t zung <:.nthlil t , da K.:rnf ormat icn neu...-r Schicht\..n auf 
d.,, r Flttchv unn<Jtig ist . Ubc:r <. i n'" g 1oss ... Anzahl von Ato,nsch icht.,n 
g ibt di..: Sc hr s ubt,nvc r s._ tzunt, d1.•.l Kri st~ll <>i.nc Achs-,ndrehung um 
die Vcr sv tzungslini c hc: nLn,und d i e rhomboid ischv Kalzitkri s tall- ' 
for.a f, i bt ,, i n(.: fortschr.;it t:ndc !kw"'gung . Zusuq.oc n nddi e rt g,_b"n si"' 
_,in Schraub"nf<Jnnigc.s (i-?w2.chs . 

Di t: Crtind., dcr Wirkung dic,s.,s Wuchs.o<;chani s.nus ans t a tt des 6C­
w<Jhnlich(;! n M1::chani smus s ind postuliort . 
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L • .Evo.Lu'l'ION D ... Li. JlfBILJ,;E c;,v;,; . 

La t, r o tte <\Jubilee Cave:<> fui t l)O.rt1e du syo teme de co.verneo 
qu1 oe trouve du gQ-tc nord du «Grund ;,rch)} (e rancl a.re) il Jenol a.n 
Cuves , N . S . ~l . (100 kn1 . 0. l ' oueot de Sydney) . 

~ns une 6tude ;fu1 te s ur cette t ro tte !'auteur upplique les 
cr1 t<::rtu11HJ proposes par H. Bretz pour cons tater oi une cave rne culca.ire 
donee e s t vadeux ou phr6at1que, c'est u di re, oi elle u e u son ori e i ne 
pur- dessus ou par- deo!)ous du nivea.u p1ezometrique ., 

Conc.lu$1on; la c.. rotte donnee eot d ' ori t;,1ne phrea.t1 que hien que 
moclif1ee P,Ur des eaux va.deuo es. Du £:,r uvier et de l' ure;1le y ont 'ete 
truti;sporteo d ' une pr,ovenanc e inconnue et que.l 9u ~· qu,o.n t1 te de ces 
En er1aux u truverse la Jubi lee Cave et est uenetree duns lu e rotte 
''I C '' • \\ rnperiul ave .. -, uu-dessous . 

Sur cette bo.se on d1oc ute des vo1es de nouve.lles explorut i ~ns~ 

L'uuteur i)ropose un processuo pour exp.l i quer l a croisounc e en· 
forme de vis de la calcite de cuvernes our l u hase de l a t heor1e de 
la dio.locat1on crista.ll1ne. 

On ue'l!lontre .lu poss11n . ..i te' de l u crolsso.nce des cristo.ux clans une 
solution de faillle sursutur11tion si l o. surface croissunte contient 
une dls.locut1on en helice, purcc que l u nucle'o.t i on des couches 
utomiques de la surfuce n ' est pus necessa1re . Quand elle JlOrte our 
un t;, rund nombre de couches utom1ques la d1sloco.t1on en helice i mpri me 
uu cr1ota.l donn6' un mouvement de rotation autour de l o. lie ne de 
d1s .Locut1on et la forme rhoMbo1de du cr1oto.l de calcite surimpose 
DUr Ce n1ouvement Un COllllJODunt de tro.nslo.t1on, p rodUiso.nt D.1ns1 Une 
forme de croisso.nce helicoide . 

:;.,•uuteur pro.•os e des raisono de l'operation de cc processuo de 
cro1ssunce uu lieu de celle de la stn.l o.ct1te normo.le . 

. ' Lo. .n:oonulda. Cave oe trouve do.no l a liullurl>or Pla in o. 110 km. 
environ de .Eucla, la. ville l o. plus proche . Les recherc hes a.rcheo'log-

, ' / t. . i queo 101 ruppor tees furent f o.ites duns le cour o dune expedi i or 
qui cut lieu au mo 1s de j<.i.nvi er 1 960. 

Du co.1llou a~o.iyt 6t6 mipe uux murs de l o. ero tte et c\es pointeo 
d'oo y uvuient ete o.1EU1seeo, y lo.1000.nt des oi.ll ono. Une excavation 
fui te da.no l o. terre uu- d c.!;\ de lo. .L11ni te du soleil re'vfflo. troio . 
:_)ho.sea cul turel l ea; ;,, tleo o hj ets de co.1.Llou ni1 crol1 thi ques ; B , des 
piocheo et deo ro.cle tteo en ca.1llou; C, une i:: r ande ho.che rno.nuell: e . 
On dct erra o.uooi un 6't u'bl i e n p i erre . Une seconde e xcavati on 
~ro.t1 q_uce do.no lu zone de solei l ne r6ua !:l1 t pai:r, conlP'!e on l 'n.vo.1 t 
(iope'rEf, 0. rcvcef'!er Un lieu de C<.l.lllpement , I 

D' o.u tree trouvallles furent une squel ette en pur ~1e fossilisc.e , 
1dent1f1ce cor1u•1e c elle d •une fer•u'le o.'uorie ene, t rouvee ,clans une y.utre 
~ro tte u1noi que deo cui.Lloux de l a phuse ~. et des depBts de 
cuilloux rn1crol1th1quco duns lo. p l uinc en dehors de la. e:ro tte, 



:upporteo o. lu phuse ;,. 
I l semblc que pendant les dcux p r cm1e r eo pcr1odefJ que nous pouv­

mo cl1sti n1;,uer l o. tro t te etu1 t Un 11iine de CO.llloux et une fn.t ri que 
l ' ou tils et que pcn<lo.nt l n. tro1s1i';mc pcri ode un etablisser'!ent 
i 'effe c tua n.u t our uc l o. do line . 

C.:i.v.,rno.r um est s pecus J u1nlcc <' O. tcno.e quue oc in po.rtem oepten­
~rionn.lem Jenoln.n Cn.veo n.b o.rcu fJU per1)o t endunt oemotarulll a.cl 
;cc1dcntcir: pn.s suum llllli1us oexui; inta o.1; Byclney i n m'l'.; s i tn.ruri . 

~o de specu ex e1s r cLus ratioc1no.tuo eot scriptor qun.s pro­
}osu1 t " • .i3rctz ut deccrneretu r spclunco. quae i n cu lce cons t n t 
ltrurn vo.<looo. o.n phret1co. s:l t ; utruM, u t u l iis verb i o d icere tur, 
flur.11nc v1 vo o.n sul> locio mo.tl1dis telluris exco.vo.tu esoct, 

I tn. dccretur~ eot spccur! phr en.ticum or1t;.1ne esse quo.ri1qU:l.!"' s o.ti o 
lqu is va.dosi s 1.,uto.tus eoset ; co.lcu l os urtl llrunque in eum ex pn.r"t; i 1>us 
l1.,not1s l ntoo eooe quorU!Ji per Ju111ee opecu101 pcrlntum esoet a liquot 
i.n specuia I mperia l qu1 s1 t us est infra 1n~ressul'l . 

830:·-_JL!.)151 . __ ffE!UEP!:: 11,!!,Xl.'IBYtJM 11 

caoeM 11ccJic.l\OBa1rnv. nemqw '',1T,:.106v.J1lll 11 / a ne!!\epo.x " ~:::eHoJiaH" , 
?.osl>lili ,.'lr~Hblili Ys,1bc/ aaTop nplllMOllReT K,:>'·•Tcplll:! r . Bpeua , qTo6M onpe.z<~ JntTb 
:Ip9r1~ow;rn Jllil ne•.t\ep•· cscp··y /ar110 '3H!l'.)/ " JIJ.1 lll'.l · no n: /'PC"Tlfol.f<'CI<m:i/ ~O.'lO -· 
::oc;ior o nJ!f'cTa. 

Bb!BOAb! : nemepo SIBJineTCl! no npo·r,c xo•1.i:ieHw0 "'pe2Tll! l.fccKo ,. , '<OT I' ' 

B<iJJ.o lw·c s::-,!J;..- r e irnMem1J1i1. rpast1i1 1'! rJill!Ha 6b!JI!I! BHece1·m B necuepy 
'p:;,ro6w;rn" c He;1313ecTHor o W'T~qm1: a, :ia'~O t<c-u1eroc& Ha.zt neU1epo Vi , lll ~ri ­
aecTHO ~- KOJllJ!t1CCTDO !1'! Hrr.v; '5 hlJl!I! ,!l;i. Jlb'.:.le BHCCCii'·" no.n: nenicpy ",llt:i06lo!J1f1" 
a neU1epy "1'1~.mepwaJI" . Ha ocHoae 3Tv.x Bb!Bon;os 06c,1Y'~.lif. 'OTCSl eo<n~o.,.f1ocTv. 
.!1;1" JlbHCifW!1'Z !f.:" C JICD:" J'\ fnili! . 

=P:P~XE~~~O_JI_o_r_V_ill._E_C_K_l1~L:_3_A~_W._:.'f RVi . ..Q ngnw.P.E'. .. " JiYl·!Afl.ll~'.'.._!3- _P!~~~J!.~ 
!Ql1<HAR ABCTPAJU1B 

" HY JL'!APBOP" 

CTeHbl nell(epu 6NJilll KaK 6bl pn6i,re , '13- s a pyqHoill s1:.1eMKlll KpeMeU11<os , '1 
?OqeH'1e OCTPOKOHeqHbJX KOCTCVL TO~e OCTBBV.JIO yrJ1y6J1eHV.SI Ha CTeHax / Ha­
JIJl!I! HS ll0•1Y T8K'1e OCTpb!e KOHUhl KOCTei1/ , 8KC8B8TOpHble pa60Tbl Ha noqse 
neU1ep1>1 38 n pe,n;CJl.!llif.lll ,I<HCBHOI'O CBCTa o6Hapy;nrnlll Tp!ll KYJibTYPHb!X (jia3~1 :­
A, MlllKPOJil1Tll!qecK11e KpeMeun<lll , B, KpeMH~sue Kl1PKlll 11 c 1cpen epN , B, 6bJib­
llll1e pyqHble TOnOpb!. B1>11<onaJilll TOY!.e KaMCHHhlili CTOJI. BTopaSI 3l<CK8B8L\ll!R E 
aoHe .zu.ieaHoro cseTa He o6Hapyi!t>1Jia MecTo J1ar epS1 , BonpeK'1 HawlllM Ha,kellt­
,!J;aM . Cpe,1<'1 ,1<pyr!IIX 0T1<pb!T1>1iii 6b1J1 c1<eJieT, qacTblO oKnMeHeJIJ\liii . HawJ11o1 . er o 
s ,1<pyr oill nell.lepe , BMecTe c KpeMew1<a~1.w ,~a3bl .~ .. !II nocJie y c TaHOBlllJilll qTo 
eTo c1<eJieT ,1<Ba,1<uaT1>1CCMlllJ1eTHeili a6oplllr ettcKoi-i i:teHll(lllHhl. Ha paoHT1me BHe 
nel!lep1;1 H8lliJll1 OTJl0l:t0Hl1Sl Ml'ili:[)OJl!'TJl!qec1rnx KpeMClliKOB . 
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I{n.:~eTC Sl , '!TO 13 T e '!eHJl!e ,nayx KYJJbT YPHb'"X 11'3 3 s )I! B, KOTOp!i!e M<! 

,,IOJ?.€M P:J3Jl!lUCTb, DCU1ep;; 6:: .JIC' •lCTO'IHV!KOM KPCMCWKOl3 , i>! "'o6pl'!KOi1 
o py;:1V!il , :: l' 1'0 i·lC apeMI! TPCTbC~ "'03P p~3DeJIOCb noceJieHll!C IHl paa-
!HU!e 1303J1C m10A:rn1>' . C K eJ1()T µ:OK03~JI , '!TO HD.CCJJCHV.e B T O BPCM!' 6PJIO 

,'flOp ll!l'()HCKOCl . 

r ErnTHT u : OBbHCHEHYIE , OCiiQ.l?:~IBJ.):. . . HA TEOPMJ!I .:::Yic;:o:uJJl1l1 
ltPi1CTA.ilJIOB . 

Tipe;i;no:rar aeTC SI w;xaHf'10M a nv1.11c o"· PCHe mrn p<1"lBV.i'11.11 1rr: Jtbu 1>1Ta 

B IlCl!(Cp <l'( , D r e JI!1J<OV.i(OJJbHOir. -'"O f.' '- c /rCJIJ11K'r•1T1.nrn/' HC OCHOBe TCOPJl!li! 
!ff \ JJOKCt•--: •1 r ·p:rc T :· ~J!OB . 

H<::XO,!lllT ' '!TO pa3Bll!TTl!e K PMCT '-1!.'!0D n oa,. o •:. !!O OT p C: CTDOpOB HVl.3-
KOT' " cnc ·:. --::~cc· u1mrn.!', ( cJJ11 p 0 3 m1a&101l1:.: <"CS' n o oc '.)·:uor.Tb co.11ep•rnT ow·To-· 
0 6 p 8 3 !1yi0 l(ilCJIORnl!i-UO, ITSTOl.'.j' n •r::> 06~,~3013.'.' Hl1C UCH .';)08 K ~ Tl!CTG J!Jnl88J1·0 

.. ,--: noBc~-: X~iOCTVl IlC' HY'"'f!·JO . 

· ·:·"·"l'C06p~aH~~ "''C~-' "' !.\·' - !.,,.. , .. ,.. · I' ' 1•-r•r-.n •·•y r·· ~""'H"n Ol'O JJO .~l~i. l,,.i;. <,., .,n ~;o'I ,t;,VJ, • ~ :.t• J\;; "''"·~ ~. •!·· .. , .,.! •1 , .} I """\....- ;.<!¥ '\. 

"; :..::" \I .,.;,:cJIO : (' ••t1~~ il.~ - / l!b !.IJOI·!Y t'OJI;,1' :. c r ay ::: O:"!i' ·~: CJ!O (.•B ~; PO"'°" OJ.i"T ''' Jib 
:!: ;t 1 Ji!C ~~ 11J!!·i \!, .. CH <"~? ~orr.·" I<OJ!bU'0rT J. npv.:()rBJI?CT noc·.rynt~·rcJibI'iJ.1~~ I<f> M­
:1CUC:.:':', CO' !! BcS l"'CJI!< Ol1,D/' J1b:-Iyio " OpMy P:"3B!1Tll! l' • 

JpenoJJC.r !:UOTCSI nOBO.D;l! K ACi~ CTBJ/!10 31'0 r o Mc·;c.HJ/!3 M<?. ]J<?3B~TW: , 
:; ·.c 'Tn ....... ·T ··: ·'e.i!h;~o n0p~ 1J. -~) .::.>' ., .... nb &~ -: · !i.; ?ll~' '\-: .? I-r t-1 ".:l ;.~0 1 ~ . 

EV01USI GiJ.t._JUi:HLEl::_- GUfl.2 JBNOLAN N. S. W. 

Di dn.l'J.lll kur ;mg·· n ini , pcn,::r.tr <.:.nD r.0.a'.lkai u!cur un2 1'u".l'l H. Br ... tz 
untuk m<:nuntu:( n R))P.kc.h [:.s.~.l gu2.2 i tu d i ~ t ::s ( v :::.dos..; ) ::.t uu 
dibc.w~h ( :1hr ... . -.tic) l'" :1ukau1 air . 

?::_,s i r.rpu ln.n: Cu'.1 t_ r s..:but bcr:.1!>.~.1 ?hr ... r .tic W<~l r>upun sudah t " robah 
oL.:h a ir v adosc . 1Crikil2 du.n tano.h2 li r,-,t t c l :i.h t ... rb '.".wa k-.. df'.12.m 
Gue Jubil ... c: d :--.ri su:i.tu t ;.. 'J'?P.t j : :.n13 tid:::.k d i k ... t nhu i , die.ta:.; 8Ull 

t ... r scbu t d;:n b .,b._r,.. na sud .. ·h d ibm1C1. l < .. bih djiw k< .. bawa Gu a J ubilc<: 
d ;:..n 1asuk Gu a I mpL ria l . 

D1..ng<JJ d &sicr d::ri p .... nda·)at t ... r s 1..but d i :> t as t j a.ra.2 untuk 
m<:nd jr.·.lnnkan p"nj vl idi '<an 1 ... bih land jut t clah di r>v rbindj<l.l1gkan . 
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