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Saturday. TIWNTY-FIFTH BIRTHDAY, AP3dUA.L DIldIJER. 
i ' r ince  of Wales Hote l ,  Hanpden Road, B a t t e r y  Poin t .  
hee t  f o r  pre-dinner d r i n k s  a t  7p.n. Dinner a t  7.30. 
More d e t a i l s  i n  l a s t  months Sp ie l .  Payuent before 
d inner  apprec ia ted .  
Weekend. Mole Creek. Inc luding  c o ~ b i n e d  t r i p  through 
Herberts  Pot wi th  S.C. S. Act imr Leader: Kevin Kiernan. 
~ e d n e s d a y  . 8p. m. ~ i i u i r i e  UNDER~ROUND FRENCH FILMS 
t o  be shown a t  t h e  Lenah Valley RSL H a l l ,  188 kug- 
u s t a  Road.(Left hand s i d e ,  j u s t  pas t  Pottery/Creek 
Road J u n c t i o n . )  Supl>er a f t e rwards  a t  8 Bath S t r e e t .  - - 
Weekend. Ex i t  Cave. Leader: B i l l  Lehr.lmn. Leave 
F r i d a s m i ~ ~ h t  . " ., 
Sunday. Ladder p r a c t i c e  a t  Hocky Tola. LeLicler:B.Colli~ 
Wednesday. 8p.m. General Meeting a t  t h e  P a r l e y ' s  
49 Wells Parade,  Blackmans Bay. Gate i d e n t i f i e d  by 
helmet and willow t r e e .  
Sunday. Day t r i p  t o  wolf Hole, H a s t i n w .  Yhotopraphy 
and exp lo ra t ion .  Leader: Noel White. 
Sunday. Day t r i p  t o  Mystery Creek Cave. i x p l o r a t i o n  
of upper en t rance  and Canyon. Leader. Alber t  Goede. 

of Cavini;; 
h i s  nontIF%e c e l e b r a t e  t h e  v twenty- i f t h  ann ive r sa ry  of our c l u b  

- t h e  o l d e s t  i n  A u s t r a l i a .  The inau!;ural r ieet inc of t h e  Taslmnian 
Caverneerin~;  Club was he ld  on 1 3  Septenber ,  1946 a s  a r e s u l t  of t h e  
guid ing  i n f l u e n c e  and enthusiasm of p ro fessor  S.W.Carey. One of t h e  
f i r s t  t r i p s  t o  bc he ld  a f t e r  t h e  c lub  cane i n t o  ex i s t ence  was t o  t h e  
Junee a r e a  where nenbers  explored t h e  Junae resuryencc and s e v e r a l  
s n a l l  caves nearby. This  trip was not without exc i t eneu t .  Our founder 
n e a r l y  foundered i n  t h e  swollen Junee River a f t e r  a  par ty  had reached 
t h e  end of t l le cave and e s t a b l i s h e d  t h e  presence of a sii32lon. Durinc 
t h e  followil?;; n i l ~ h t  t h e  p a r t y  canped on t h e  r i v e r  f l o o d p l a i n  had t o  
move t o  h i t ,her  {rround a s  t h e  r i v e r  .overflowed i t s  banks. 

It i s  i n t e r e s t i n g  t o  cons ider  t h a t  a f t e r  twenty-five y e a r s  t h e  
-- Junee River s t i l l  keeps i t s  s e c r e t s  but t h e  p rospec t s  of f i n a l l y  un- 

lockinp  t h e s c  looks  b r i p h t e r  t h a n  a t  any t i n e  dur ing  t h e  c l u b ' s  hks- 
t o r y .  I n  a q u a r t e r  of a century  t h e  wheel hns cone f u l l  c i r c l e  and i n  

- t h e  las t  two y e a r s  t h e  c l u b  has  once a g a i n  concent ra ted  i t s  e f f o r t s  
i n  t h i s  a r e a  wi th  cons ide rab le  success .  Last  sumirer s a w  t h e  descent  

- of Khazad-dun -to a  de,,th of 950 f t .  - a  new A u s t r a l i a n  rccord .  The 
cave s t i l l  con t inues  and may [;ive us  access  t o  t h e  Junee Cave sys ten .  
Water t r a c i n g  a few weeks at'o proved t h a t  t h e  water  frorl  IChazad-dun 
does r e su rge  a t  Junee. The f l u o r e s c e i n  dye used covered t h e  d i s t a n c e  
of 2* mi les  i n  j u s t  e leven hours.  Other s w a l l e t s  such a s  Nia'vara Pot 
and JF 1 0  which ap2ear  t o  be p a r t  of t h e  sane drains-ye s y s t e n  a r e  
s t i l l  bein;: explored.  Surface t r ave r s in f ;  i n  r e c e n t  rlonths i s  givinp. 
u s  a c l e a r e r  l j i c tu re  of t h e  r e l a t i o n s h i p s  of t h e  s w a l l e t s  and potholes  
t o  each o t h e r .  The survey has  a l r e a d y  shown t h a t  Khazad-dun i s  head- 
i n g  strai{:ht f o r  Cauldron Pot and J F  3 and t h a t  t h e s e  caves a r e  n e a r l y  
100 f e c t  hi{-,her. It  nakes t h e  a r e a  of potholes  surroundin: JF 3  a most 
p r o m i s i q  a r e a  f n r  f u r t h e r  exp lo ra t ion .  

The c l u b  i s  a l r e a d y  prepar ing  f o r  t h e  cominlr; Khazad-dull season 
and has  j u s t  cor~j l le ted t h e  manufacture of 240 f e e t  of new l a d d e r .  

The teal11 s i > i r i t  and c l o s e  f r i e n d s h i p s  which cha rac te r i zed  t h e  
c l u b  i n  t h e  e a r l y  days i s  with us  today and merlbership s t e n d s  a t  a n  
a l l  time hipli. 'Ye can look back with p r ide  and s a t i s f a c t i o n  on ovr 
p a s t  record and look forward with confidence t o  t h e  f u t u r e  i n  our 
s t a t e  where s t i l l  so rnuch of i t s  uncier!;round world rer ia ins  t o  be d i s -  
covered. 

Alber t  Goede, 
P res iden t .  
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Club News. 
+--- -The c l u b  h a s  r ece ived  two lonr: and newsy l e t t e r s  f r o n  Norm Poul- 
t e r  now i n  Adelaide on h i s  round i u s t r a l i a  tr ip. H i s  v e h i c l e  i s  ob- 
v i o u s l y  rnucli hn1;l~ier on t h e  f l a t  and s t r a i p h t  South A u s t r a l i a n  r o a d s  
and Norm HGS a l r c a d y  been on s e v e r a l  t r i p s  w i th  CEGSA. Neve r the l e s s  
orie can  d e t e d t  a touch  of nos t a l i - i u  i n  h i s  l e t t e r s  f o r  t h e  wet and 
awesome d e ; ~ t h s  of Khazad-dum. He i s  wishinp u s  a l l  t h e  b e s t  f o r  t h e  
coming season ,  
+ The p roduc t ion  of e i p h t  new l a d d e r s  h a s  been conple lcd  except  f o r  
t h e  s p I i c i w  of t h e  ends which i s  beiny; done by Rex ancl Sons. S p e c i a l  
t h a n k s  a r e  due -I,o Denis l3ey1-10ur who not only c u t  a l l  t h e  r u q s  and 
f e r r u l e s  but- a l s o  f r e e l y  m d e  a v a i l a b l e  h i s  hone and workshop. Thanks 
a l s o  t o  B i l l  1;ehfilann who su1)l)lied t h e  c r i n p i n g  dev ice  and q u a r t e r -  
mas te r  R r i a n  C o l l i n  who superv ised  t h e  a c t u a l  p roduct ion .  One must 
a l s o  mention t h e  keen menbers who i n  l e s s  t h a n  a nonth a t t e n d e d  some 
o r  a l l  of t h e  f o u r  workinf bees  t o  {-et t h e  job done. The o p e r a t i o n  
h a s  s e r i o u s l y  dep le t ed  c l u b  funds  bu t  l e a v e s  u s  w e l l  prcp8red f o r  t h e  
corniny; s m l e r  season.  
+ Cave nul;,~berin(:. The fo l lowinp  c ~ ~ v e r ;  were nunib~red by f i l b e r t  
Goede and Kevln Kiernan on Sunday, 22 August, 1971. 
JF  30 - C;-'ve w i t h  s m a l l  abandoned s t r e a n  passage a;),)rox. 200 f e e t  

l on f , .  Located u p h i l l  from l e f t  bank of Junee f i iver  approx. 
Iialfway between Junee Cave and road bridfre.  

JP 31 - Srml l  s t ream i n t a k e  on bank of Junee River  below JF  30. 
'l'zkes some r i v e r  f low a t  t imer  of h i c h  watcr  and c a n  be 
e n t e r e d  i n  d r y  weather only.  

JP 32 - S n a l l  cave 40 f t .  dezp w i t h  t a l u s  and nud i l l  h i l l  behind 
Junee honestead and a s h o r t  d i s t a n c e  from JF  33. 

JE' 33 - Dead IIorse Cave. S n a l l  chanber w i t h  s k e l c t o n  of ho r se  on 
f l o o r .  S n a l l  s i d e  :mssa,re c o n t i n u e s  a n o t h e r  1 5  f t .  Locat-  
e6- a s h o r t  d i s t a n c e  west of JP 32. 

+ -ProspecI;iv.c u m b e r .  
.m. ---"W 

Geoff H a l l ,  63. Ray Road, New Town, 7008. 
+ Addi t ions  t o  l i s t  of f i n a n c i a l  nenbers  publisl led i n  l a s t  S p i e l .  
CWI1INGS, ~i>k"-" 

-- 
c/o Hyt ten  H a l l ,  IJni. of Tas., Sandy Eay, 7005.-'. F. 

NORBURY, Laure l  F. 
TAHBURTON, Shir l -ey 4 Barossa Road, Glenorchy, 7016. A. 
Van T 'VILLL~IT,  Herik 8B Braes ide  Crescen t ,  Sandy Bay, 7005. F. 

Our a:)olo!~ies t o  S h i r l e y  ~vho was i n c o r r e c t l y  l i s t e d  i n  t h e  l a s t  
S p i e l  as  beini! u n f i n a n c i a l  and i n  t h e  June S p i e l  a s  hrzviry, been a c -  
cep ted  as a f u l l  r-llenber. S h i r l e y  a p ; , l i e d  f o r  a s s o c i a t e  rle11.bcrship and 
was i n  f a c t  f i n n n c i a l .  

T R I P  REPO.WT-S3 
E x i t  Cave - 6-8/8/71. 
P a r t y :  B i l l  ~ c l . i , i : l n n ( ~ c t i n ~ :  Leade r ) ,  S a l l y  Morr is  and Kevin Kiernan.  

We l e f t  Ebbar t  a t  approx.  7.30 13.m. on F r u d a y n i ~ ~ h t  a f t e r  c o l l e c t -  
i n g  t h e  key t o  Xxit Cave ( ra te  f r o r ~  k l b e r t ,  The t r i g  - i n  w a s  f a i r l y  
uneven t fu l  w i t h  t h e  r i v e r  l e v e l  doun t h e  lowes t  t h a t  I Pavc seen  i t  
s i n c e  Chris t ! las ,  We a r r i v e d  i n  Cam]) 2 a t  ap1,rox. 3 &.IT. on  Saturday-  
nornint; .  A s n a l l  snack and t h e n  i n t o  our sleepink: b q > s  t i l l  ap9rox.  
1 0  a . m .  u f t e r  b r e a k f a s t  we headed v i a  t h e  Grznd F i s s u r e  and Mud Pass-  
age t o  t h e  Conference Concoursti. The rlain ob j e z t  was t o  check on a 
p o s s i b l e  e x t e n s i o n  p a s t  a n  aven  found a t  C h r i s t n a s  t i l l e  bu t  not  ex- 
p lo red  due t-I d i f f i c u l t i e s  i n  c1irlbin.- around t h e  s i d e  csc tile p a s s a r e  
e n t e r e d  t h e  aven  agprox.  1 0  - 12 f e e t  above t h e  f l o o r .  

A s h o r t  sto;) was riade i n  t h e  n a i n  passage t o  r e t a k e  t h e  photos  
of t h e  cracked nud and t h e  f r o g  s k c l e t o n  t h a t  d i d  no t  coile out  t o o  
we l l  on t h e  l a s t  t r i p .  The aven e x l ) l o r a t i o n  d i d  no t  t (  ke long  a s ,  
a f t e r  cu t t in ;<  a s t e p  i n  t h e  rlud w i t h  riy ;~eolo:*y p i ck  I innaped t o  
sc ranbke  a c r o s s  on to  t h e  rmd bznk. The passatTe ex tends  f o r  about  50 
f e e t  and o f f  t o  t h e  ri;:lit 15 - 20 f e c t  p a s t  t h e  c ros sove r  -j?oint t h e r e  
i s  a n o t h e r  aven  w i t h  a  s n a l l ( 6 "  d i a m e t e r )  passage l e a d l n :  hack t o  t h e  
passage  fror-1 which t h e  f i r s t  aven w a s  approached. There i s  a p o s s i b l e  
h i c h  l e v e l  bu t  i t  would need a b rave r  rnan t h a n  I t o  c l i n b  ui] t h e  mud 
w a l l  t o  r e a c h  i t .  

A f t e r  r e t u r n i ~  t o  t h e  n a i n  passatye we went on t o  -tl'7e Las t  Straw 
t o  photolrruph t h e  r i r q ~ t a i l  possun s k e l e t o n  and t h e n  ul\ t o  t h e  Waddlen 
-splash where Kevin took  some g o r e  ~ ~ h o t o s .  Two o t h e r  i t e t ~ s  of i n t e r -  
est-v-isitecl-were th3e -Straw Chanber and t h e  s h o r t  c u t  ~:nssar e  a t  t h e  
end of t h e  u a i n  &unnel .  

B i o 1 o ~ : i c a l l y  two i n t e r e s t i n p  t h i q ~ s  wcre found;  one be inp  a c r i -  
c k e t  .at t h e  Cracked Mud t i lucges t in~~ easy  a c c e s s  t o  t h c  s u r f a c e  v i 3  t h e  
aven ,  and t h e  o t h e r  a n  Anas 1 i d 3 s  i n  t h e  s t ream where t h e  i m i n  passnf re  
r e j o i n s  i t  b e f o r e  t h e  em -F-L-L' e n s l o n  t o  t h e  Las t  *traw. 
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vie a r r i v e d  back a t  camp a t  approx. 7.00p.n. and a ? d % " t e a  .had a  

n a t t e r  b e f o r e  {?,oiwi t o  s l e e p  ngain.  Ar i s ing  a t  about  9.30a.n. on Sun- 
day w e  packed up and l e i s u r e l y  made our way back t o  t h e  & a l u s  paying 
a  s h o r t  v i s i t  t o  Xdies Treasure  on t h e  way. A t  t h e  en t r ance  s i d e  of 
t h e  t a l u s  a  ~ t o ! ~ )  was made f o r  c o f f e e ,  a few photos  and a quick v i s i t  
t o  p a r t  of t h e  lIam?er Passage.  We t h e n  cont inued  t o  t h e  e n t r a n c e o f  
t h e  cave. i,;fl~il.c S a l l y  d id  a l i t t l e  , d i t c h  d ic , l ing  t o  h e l p  d r a i n  t h e  
l a r g e  puddle j u s t  i n s i d e  t h e  {{ate, I reriii ,)-ed t h e  rope  on t h e  h igh  
l e v e l .  We t h e n  went t o  t h e  s u r f a c e  canp a t  t h e  b r i d g e  f o r  ;:!nother cup 
of corRfee. A t  t h i s  p o i n t  we remembered t h a t  t h e  g a t e  had not  been 
locked so whi2.e I went back t o  l o c k  it  Kevin d i d  a quick t r i p  up t o  
where t h e  D7EnCrecasteaux River  goes  u n d e r ~ r o u n d  b e f o r e  r e - e n t e r i n g  
t h e  cave. Ye a r r i v e d  back a t  t h e  c a r  j u s t  on da rk  and t l ~ e n  headed back 
t o  Hobart stopj!inl: a t  Dover f o r  food and Huonvi l le  f o r  n o r e  food and 
f u e l  f o r  t h e  c a r .  

A s  u s u a l  t h e r e  were a couple  of c o n i c a l  i n c i d e n t s  on the t r i p  
bo th  involved w i t h  people  f a l l i n g  i n t o  t h e  water .  Sal1.y succeeded i n  
do ing  t h i s  i n  t h e  main passaqe on t h e  way ou t  j u s t  b e f o r e  t h e  t a l u s ,  
and myself o f f  t h e  h igh  l e v e l  en t r ance  t r a v e r s e  whi le  rerip::-(ing i t .  

B i l l  Le1ii:ianrl. 
Junee Area - 15/8/71. 
P a r t y :  P e t e r  Shaw and P h i l i p  Robinson. 

No trij? rcpwCt r ece ived  but  a  u s e f u l  p i ece  of work was done b'y' 
running a s u r f a c e  t r a v e r s e  from Cauldron Pot t o  Khazad-dua and p a r t  
of t h e  way back a l o r q  t h e  t r a c k  towards t h e  t r a c k .  

F l o t t i r q ,  of t h e  survey  i n d i c a t e s  t h a t  t h e  e n t r a n c e  t o  Yhazad-dun 

.?, 

i s  n e a r l y  100  f t .  lower  t h a n  Cauldron Pot and JF  3  ancl t h a t  Khazad- 
dwn heads s t r a i c h t  f o r  t h i s  a r e a .  E d i t o r .  
Junee Area - 21,22/8/71. 
Pa r ty :  A l b e r t  ~ o e d c ( l e a d c r ) ,  Kevin Kiernan and (sunday o n l y )  Michael 
Sh ie ld .  

We l e f t  %he c a r  a t  10.50 a .n .  headed f o r  Khazad-dun and a r r i v e d  
t h e r e  30 minutes  l a t e r .  Bt?tween 11.30 and 11.4-5 a.n.  f i l b e r t  i n j e c t e d  
4.5 k i logran! - ies (appox.  l 0  l b s .  ) of f l u o r e s c e i n  i n t o  t h e  strea.m a f t e r  
d i s s o l v i n g  it i n  p l a s t i c  bucke ts  wh.i.le Kevin endeavoured t o  c a p t u r e  
t h e  h i s t o r i c  i!.oi:lent on f i l m .  We t h e n  moved up above t h e  wa- t c r f a l l  t o  
c o l l e c t  wa te r  sqmples f o r  c h e n i c a l  ~ l y s i s  and measure t c n p e r a t u r e ,  
c o n d u c t i v i t y  and pH. The t e n p e r a t u r e  was a c h i l l y  3 .2 '~ .  We l e f t  t h e  
cave a t  12.20 ;).!:l. by which t i n e  t h e  f l u o r e s c e i n  had v i r t u a l l y  d i s -  
appeared and a r r i v e d  back a t  t h e  c a r  a t  12.50 p.n. Therese  t h e n  f e r -  
r i e d  u s  t o  Junee where we a r r i v e d  a t  1 . 2 0  p.m. The r i v e r  was f a i r l y  
h igh  but  no t r a c c  of f l u o r e s c e i n  a s  y e t .  A f t e r  s e t t i n g  up camp n e a r  
t h e  footbridge we went t o  t h e  cave where riore wa te r  sar~;7les and neas-  
u r e n e n t s  were t.xken. It was d i scovered  t h a t  t h e  r e c o r d e r  had been 
vandal ized .  The cover  had been smashed i n  and t h e  cop;?er c a p i l l a r y  

, . tubi2y: c u t  and sone renoved. The ins t rurnent  was t a k e n  ou t  f o r  r e p a i r s .  
That n i p h t  a t  10.40 p .3 .  s h o r t l y  a f t e r  Kevin had t a k e n  t h e  f i r s t  

two hour watch t h e  f i r s t  of the. f l u o r e s c e i n  s t a r t e d  t o  coue t h r o w h .  
Water s a ~ n p l e s  were t h e n  t a k e n  a t  r e e u l a r  i n t e r v a l s  f o r  l a t e r  f l u o r o -  
meter.  a n a l y s i s  of f l u o r e s c e i n  con ten t .  A l i t t l e  l a t e r  Mike Sh ie ld  
arr ived and we orirnnized a r o s t e r  s y s t e n  t o  c o l l e c t  water  a t  h a l f  hour 
i n t e r v a l s  th roughout  t h e  nilyhtl.  A1thout;h t h e  n i c h t  wax f r o s t y  a  f i r e  
kep t  u s  c o n f o r t a b l e .  Visua l  o b s e r v a t i o n  by Kcvin su[yyested f l u o r e s c e i n  
concen t r a t io i i  reached a  peak bet.ween 1 -30  Eind 2.00 a.i.1. ( L a t e r  f l u o r a -  
m t e r  a n a l y s i s  i n d i c a t e d  a peak conc. a t  11.40 p. pi. ) A t  daybreak t h e  
r i v e r  s t i l l  appeared q u i t e  Green and t h e  c o l o u r  remained v i s i b l e  till 
noon. The t r a c i w  i n d i c a t e s  a d i r e c t  and f a s t  f l owing  connec t ion  be- 
tween Khazad-dun and t h e  Junee r i s i n ~ .  The s t r a i g h t  l i n e  d i s t a n c e  of 
approx. 2.5 ~ i i l e s  w a s  covered i n  on ly  11 ho.urs by sone of t h e  water .  
The peak c o n c e n t r a t i o n  of dye was reached only  1 2  hours  a L t s r  i n j e c -  
t i o n .  k s u r p i s i n g  f e a t u r e  was t h e  l e n g t h  of tirile t h e  Junee River  
remained Green - n o r e  t h a n  1 3  hours .  L a t e r  conpa r i son  of t h c  samples 
wi th  s t a n d a r d  s o l u t i o n s  showed a c o n c e n t r a t i o n  of 3 e s s  t h a n  1p.p.m. 
bu t  e r e a t e r  -than 0 .1  p.p.rl. when t h e  dye c o n c e n t r a t i o n  was g r e a t e s t .  

On Sunday mrn iny :  we v i s i t e d  nntl nunbcrad t h e  two s n a l l  caves  
near  t h e  bank of t h e  Junee River  u s  JF  30 and 31. JF 30 was explored 
a l i t t l e  f u r t h e r  by Kevin who b e l i e v e s  t h e r e  a r e  p r o s p e c t s  f o r  f u r t h e r  
p rog res s .  JP 31 was f u l l  of water  bu t  Kevin s a t  down t o  h i s  n i d d l e  i n  

.. t h e  water  t n  f i x  a nunber t o  t h e  on ly  a v a i l a b l e  rockface .  t h e n  
v i s i t e d  t h e  h i l l  behind t h e  <Junec ho!,lesti.ad and d i scove red  u s n a l l  
cave(  JF 32 )  as we l l  a s  l o c a t i n g  and numbering Dead Horse Cave(JF 33 ) .  

A f t e r  l u n c h  we r e t u r n e d  t o  Hobart w i th  Mike's c a r  s e v e r e l y  load-  
ed down w i t h  cyuipfiient. A iilost s u c c e s s f u l  weekend. 

lilber-t Goede. 
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Weld River  - 29J8/71. 
P a r t y :  P h i l i p  [ ~ o b i n s o n ( i e a d e r ) ,  Kevin Kiernan,  B i l l  Lelimnn, Graene 
Watt, J e a n e t t c  C o l l i n ,  S a l l y  Morr i s ,  Henk and G e r r i e  van T w i l l e r t .  

For l* h o u r s  t h e  Old P o r t  Davey t r a c k  was fo l lowed t o  Mt. Bowes. 
Fron h e r e  t h e  T .C .C .  t r a c k  heads down toward t h e  Weld R ive r  2 - 3 
~ n i l e s  away. Fro11 p rev ious  t r i p s  t h e  Weld was reckoned ti_, be on ly  a 
s h o r t  d i s t r n c c  froril t h e  end of our  t r a c k .  On t h i s  a s s u ~ i p t i o n  no y e a r  
o t h e r  t h a n  two s l a s h e r s  and Kevin's  b u t t e r  k n i f e  was b r ~ u , ~ l i t  a long .  
Soon we reachc?  t h e  end. It  r a ined  h e a v i l y ,  we s l a s h e d  zncl t h e  s c r u b  
th i ckened .  T1:c t r i b u t a r y  v a l l e y  crew s t e t p  s ided  and o e v c r a l  hundred 
f e e t  h i g h  wh i l e  t h e  c r e e k  was tor,  deep t o  fo l low.  We wer< f o r c e d  t o  
c r i s s - c r o s s  t h e  s t ream and c l i n b  on s e v e r a l  occasLons. Two c h a i n  saws 
and s e v e r a l  r.lor3e choppers  would have been rfiost u s e f u l .  A s  t i n e  r a n  
ou t  t h e  d e c i s i o n  t o  r e t u r n  was g r e e t e d  wi th  ; - r e a t  joy. Much t o  ou r  
amazement a n  o u t c r c p  of rock  a c t u a l l y  3 f e e t  square  wa; ;  v i s i b l e  t h rou ib  
t h e  dank ve{:,ctation. T h i s  was e a ~ e r l y  bashed i n  t h e  hope of f i n d i n g  
d o l o r i i t e .  No such  luck .  Wt. added l e s s  t h a n  4- a rnile t o  t h e  t r a c k  and 
t h e  \Veld R ive r  i s  s t i l l  a l o n e  way o f f .  F h i l i p  Robinson. 

.- -- P.T.O. 
c o n t .  from L~aAE'Ji - 
r e t u r n  v a l v e  which pushed a  known volume of t h e  a tnosphe re  th rough  
s e t s  of  AVER g a s  d e t e c t i n g  capsu le s .  The c a p s u l e s  a l lowed d i r e c t  neas-  
urement of t h e  c o n c e n t r a t i o n  of each g a s  by r e a d i n g  o f f  t h e  c o l o u r  
development a{gainst  t h e  s c a l e .  k n u l t i p l i c a t i o n  f a c t o r  of 5/4 was 
used a s  a vo lu~ae  c o r r e c t i o n  f o r  t h e  pump. 

The equi*x.lcnt, a3though appeariny; r s t h e r  c rude ,  ;j:ave r e a s o n a b l e  
r e s u l t s  a o  r e l a t i v e  cnncentrat ic.)ns were measured over  8. nunber of 
e x p l o s i o n s  u s i n g  t h e  A . N .  n i x t u r e ,  g e l i g n i t e ,  T .N .T .  and P.X. The l a t -  
t e r  p r o v i d i n ( ~  a known b a s i s  f r o r : ~  which t o  s ta r t  r:-lu:rsurc~ lc:nt. Sepa ra t e -  
l y ,  t h e  ac - tuz l  c o n c e n t r a t i o n s  were neaninl : less  as t h c r e  w a s  no t  a 
d e f i n i t e  volur:ie i n  which t h e  e x p l ~ s i o n s  took pla.ce. Por  c c n e r a l  t e s t -  
i n p  t h e  b i c y c l e  ::~~r.lp was worthwhile ccllsideriny:  t h e  h i ~ , , l ~  c o s t  of con- 
m e r c i a l  t e s t i n g  e q u i p ~ : ~ c n t .  
SAFETY: - 

I n  h i s  a r t i c l e  Y h i l l i p s  s t a t e s  t h e  e x p l ~ ~ s i v e  i s  v c r y  s a f e  t o  han- 
d l e .  Governr;cnt chcrzist S and exp los ive  e x p e r t s  i n  Western A u s t r a l i a ,  
Tasmania, and V i c t o r i a  suy:res t  t h a t  e x t r e n e  c a u t i o n  be ts l ren i n  hand- 
l i n ~  a1uniniur.1 :!bwder, ; ~ a r t i c u l a r l y  so  i n  t h e  c a s e  of new powder which 
h a s  on ly  a t h i n  ox ide  f i l l ? .  Ex t r enes  of h e a t  could cause  spontaneous 
combustion. A s  t h e '  n k r c a n t i l e  l a w s  p r o h i b i t  t h e  carryin;; of aluminiuri 
powder exccgt  under  c e r t a i n  c o n t r o l l e d  c o n d i t i o n s ,  I t h i n k  we shoulC 
assume t h e  wors t  and t r e a t  wi th  c a u t i o n .  

I n  my oi l in ion i t  i s  b e t t e r  t c  mix on s i t e  r a t h e r  t h a n  r e l y  on 
s t o r a g e  i n  air--ti,.:ht t i n s .  Those pre-nixecl b a t c h e s  s e e n  t o  C e t ~ r i o r -  
a t e  i f  k e p t  f c r  l ong .  

The u s e  of alurniniun f o i l  c a r t r i d g e s  i s  t o  be rcconmnded  as  
ca rdboa rd ,  waxed pape r ,  p l a s t i c  e t c .  w i l l  a l l  produce v a r y i n g  amounts 
of ca rbon  nonoxide and carbon  d i o x i d e .  

The use  of Cordtex b o o s t e r s  r e s u l t s  i n  p roduc t ion  of t o x i c  furles 
and could ass i s t  i n  r e n d e r i n g  a m i s f i r e  more dangerous.  Nunber 6 d e t o n  
- a t o r s  have proven e f f e c t i v e  and a r e  r c t ~ a r d e d  by Euro i~ean  e x p l o s i v e  
e x p e r t s  as s u f f i c i e n t .  

A s  P h i l l i p s  ment ions  i n  h i s  a r t i c l e  t h e  e x p l o s i v e  c a n  be p laced  
i n  a stopperer1 c , l a s s  b o t t l e  and exploded unde rvc t e r .  T h i s  i s  p a r t i c u -  
l a r l y  e f f e c t i v e  f o r  w a t e r f a l l s ,  e f l u x e s  e t c .  o r  even i n  v e r y  wet craves 
such as most Tasmanian caves  where dcznp i s  a ~ r o b l e r ;  t~ t h e  shok f i r e r .  - 
THE LAW: - 
T h - e  l a w  v a r i e s  f r o n  s t a t e  t o  s t a t e  r e i : a r d i n ~ :  t h e  b u s i ! x ,  u se  and 
n a n u f a c t u r e  of e x p l o s i v e s .  The exper i r ient  S- -descr ibed  hc-rsi jz"require 
t h e  a c q u i s i t i o n  of s p e c i a l  p e r n i t s  i s s u e d  a f t e r  examina t ion ,  and nun- 
u f a c t u r i n g  has been unde r t aken  under  s t anda rd  Ordinance Procedures .  

Any s e r s o n  under takinl :  such :L p r o f m m  should f i r s t  c o n s u l t  w i th  
t he ' i 3xp los ives  Branch of t h e i r  S t a t e  Government. 

My t h a n k s  bo Hon Van Senten  and Inn  h k ~ r t i n ,  both  of d.A.Z.G., who 
provided rnuch a s z i s t a n c e  i n  conduc t i ry  t h e s e  e x p e r i m a t s .  

P. W. ~ e n l e y ' (  s igned ) . 
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A FUMELESS EXPLOSIVE. 

P.W. Henley. 

The Sep tenbe r ,  1970 i s s u e  of t h e  A.S.F. News le t t e r  r c f c r s  t o  a 
paper  published by J . B .  P h i l l i p s  i n  t h e  l i B u l l e t % n  of t h c  B r i t i s h  Spe- 
l e o l o g i c a l  F e d e r a t i o n t 1  and subsequent ly  reviewed by M r .  :E. Hani l ton-  
Smith. 

The exj7er-i.j.!ents d e s c r i b e d  h e r e i n  a r e  t h e  r e s u l t  of f i c l d  t e s t s  
carrmed ou t  i n  Western A u s t r a l i a  and Tasmania d u r i n p  1970 and 1971. 
Some h i s t o r i c a l ,  t e c h n i c a l  and exp lana to ry  n o t e s  a r e  i nc luded  i n  o r d e r  
t o  g i v e  a lmck[<round t o  people  unf a r x i l i a r  w i t h  n i t ro -ex ; i loa ives .  

INTRODUCTION:  - 
Nitro-ex-cl .osives can  be de f ined  as  any chemical  corr~~oulid a b l e  t o  

explode,  o r  a h l e  t o  colibine w i th  r i e t a l s  t o Y  f o r n  a n  e x p l o s i v e  conpound. 
The e x 2 l o s i c n  i s  produced by t h c  cherzical r e a c t i o n  of n i t r i c  a c i d ,  
e i t h e r  a l o n e  o r  ~~lixecl  w i th  :;ull,huric a c i d ,  upon any carloonaceous sub- 
s t a n c e  which iLlay o r  Inay no t  be n ixed  wi th  o t h e r  subs t ances .  

The conpouiids and i l i x t u r c s  u sed ,  can be g r e a t l y  v a r y i n c  i n  c h e ~ -  
i c a l  c o n p o s i t i o n ,  e .g.  Co t ton ,  g l y c e r i n e ,  s u g a r ,  bezene - t o  n e n t i o n  
a few. The Llost i ~ i p o r t a n t  cor lpos i t ions  a r e  t h e  n i t r a t e d  g l y c e r i n e s  . which g i v e  clynarlites and n i t r a t e d  c e l l u l o s e s  which f i v e  yun c o t t o n s .  

Nitre-zlycerine i s  one of t h e  n o s t  powerful  of t h e  ~ i o d e r n  explo-  
s i v e s  and i s  con tc ined  i n  dynan i t e .  G e l i p i t e ,  corxionly used by far -  
mers ,  road-wor?:ers e t c ;  c o n s i s t s  of a l e s s e r  amount of ni-Lro-glycerine, 
gun c o t t o n s  and va ry ing  p r ~ ~ l o r t i o n s  of woodpulps and s ~ l l ; 7 e t r e .  

I 
C HISTORY: - 

Ni t ro -p lycc ro l  was d i scovered  by Sobrero i n  1847 am'. f i r s t  con- 
n e r c i a l l y  n a n u f l . c t u r e d  by Nobel i n  1863. However, i t  w=zsn7t u n t i l  1866, 
a f t e r  many a c c i d e n t s  t h a t  Nobel thought  of abso rb ing  t h e  dangerous  
l i q u i d  i n  a b s o r b a n t  e a r t h  f o r n i n p  dynamite. The abso rban t  e a r t h  used 
was Kiesel;:uhr, a s i l i c i o u s  e a r t h  c o n s i s t i n { -  of d ia to11  s k e l e t o n s ,  nnny 
of which a r e  t u b u l a r  and so  abso rb  t h e  n i t r o - e l y c e r i n e .  

A m o n i w  n i t r a t e  (A .N .  ) was developed i n  1867 by two Swedish 
chemis t s  Ohlsson cmd Norr ib in .  T h i s  conpound was a  r ~ i x t u r c  of A.N.  
and s o l i d  o r  l i q u i d  carbonaceous m t e r i a l .  The c o n p e t i t i o n  between 
A.N. and dyrlallite r e s u l t e d  i n  t h e  e c l i p s e  of A.N. u n t i l  c ~ r l y  t h i s  
cen tu ry .  

The f i r s t  p r a c t i c a l  c o m ~ e r c i n l  b l a s t i l ~ { ~  q e n t  u s i n g  t h e  A.N.  sys -  
tem was in t roduced  t o  n i n i n y  i n  1.935. Howcver, i t  w a s  n o t  u n t i l  1955 
when u k r e ~ ~ l i t e  was in t roduced  t h a t  t h i s  low-cost sys ter l  was f u l l y  ap- 
p r e c i a t e d .  The s o l i d  e x 2 l o s i v e  was found t o  work b e s t  i n  l a r g e  d i a -  
meter  d r i l l h o l e s  of 6" - loll.  

It w a s  s o  )n r e a l i z e d  tha t ,  n l i q u i d  would have a n  aclv:~nta[~e over  
s o l i d  kkreui-Lc and by 1958 A . ~ \ I .  bicclrne e s t a b l i s h e d  im !-mcli o;~en-pit  
r i ining.  I n s t e a d  of u s i n g  a cnrbonizceous e a r t h ,  coillllon f u e l  o i l  i s  used 
as  a n  a e d i t i v e  i n  2 ropor t lons  - 1 p a l l o n  of o i l  p e r  100  apjallons of 
A.N. (6% by weicllt  3 . 

The u s e  o r  a l u n i a i u n  i n  e x p l o s i v e s  i n  o r d e r  t o  increcise  " s t r e n l - t h  
i s  we l l  known. T h i s  t t s t r e n g t h e n i w l t  c o n d i t i o n  oxis te  bccause of t h e  
h i e h  h e a t  of f o r ] - ia t ion  of a l m i n i u r n  cor.~pouncls f  orned f ro l l  r a p i d  ox i -  
d a t i o n  i n  a n  exJ i lo s ive  r e a c t i o n .  It i s  t h e  consicierrt t ion of t h e  use  
of t h i s  e ler ient  t h a t  h a s  r e s u l t e d  i n  t h e  p roduc t ion  of a, non-toxic 
e x p l o s i v e  described h e r e i n .  

T O X I C  PRODUCTS 01,' AN A.  N. EXPLOSION: - 
-m- - L  

The g r e a t  yroblem f a c i n p  u s e r s  of A.N.  underl:round i s  t h e  s e v e r e  
c o n c e n t r a t i o n  of t o x i c  fumes. 

F i g u r e s  quoted by P h i l l i p s  i n  h i s  a r t i c l e  r e p a r d i n g  exposure  t o  
t o x i c  fumes a r e  a u s e f u l  ~ : u i d e  t o  fo l low.  

The f o l l o w i n p  t a b l e  of t o x i c  by-products of A.N.  e x p l o s i o n s  i s  
based on P h i l l i ? ~ s '  f i ~ u r e s .  \* 

CARBON MONOXIDX: - 
T h i s  %-S Elas no means of d e t e c t i o n  bv t a s t e  o r  s n e l l .  For  a one 

hour exposure  i t  i s  s a f e  below c o n c e n t r a t i o n s  of 8001).11.11., daq :e rous  
a t  1,00Oi~.p.!3. and l e t h a l  f o r  l e s s  t h a n  one hour exposure  a t  4,000p.p.r 
CARBON BIOXLDG: -- 

A s  w i t h  carbon  ~ ionox idc  t h e  rnc; cannot be t a s t e d  , i n c l  ~ ; I S  no s r l e l l  
b u t  i t  can  bc sug: ,ested by a n  i n c r e a s e  i n  b r e a t h i n g  r a t e ,  swea t ing ,  
headache and i r r a t i o n a l  behaviour .  It  i s  (luncerous t o  ex;>ose t o  con- 
c  e n t r a k i o n s  of 10 ,000  - 30,000 p. p.  1.1. and prolon(l;ed exposure  over  
30,000 u.n.11. w i l l  r e s u l t  i n  dea th .  
NITROGEN ~ I O X I D ~ :  - 

T h i s  ir'-fl~e n o s t  d a n ~ ~ e r o u s  of a l l  t h e  g a s e s ,  however t h e  @S can  
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be d e t e c t e d  by i r r i t a t i o n  t o  t h e  nose a t  concen t ra t ion  over 0 p.p.m. - - 
For concentna t ions  of 75 13.p.m. i t  i s  s a f e  f o r  a one hour exposure. 
100 - 150 T,.p.!-l. i n  a n  hour i s  dangerous and concen t ra t ions  of 200 - 
700 p.p.m. a r e  f a t a l  over very s h o r t  exposures. 

TABLE 
Carbon 
lionoxide 

Carbon 
Dioxide 

Nitrogen 
Ilioxicle 

P a r t s  P e r  
M i l l  

1 ,000  - 3,000 10,0.00 - 30,000 100 - 150 1 1  Dangerous 

4 , 000 30,000 200 I I Letha l  

A l l  f o r  a one hour exposure. 
As nentioned p rev ious ly ,  t h e  nitro;:en d iox ide  i s  t h e  nos t  danger- 

ous €as .  The r e a c t s  with water-vapour when inhaled  and f o r n s  n i -  
t r o u s  and n i t r i c  a c i d s  i n  t h e  l u q s  and a i r -pascaces .  Unfortunatel;?,  
t h e  syptons npj?ear 6 - 24 hours a f t e r  exposure. 

I n  sone cases  a c e r t a i n  t o l e r a n c e  can be b u i l t  U-~I by some people 
t o  what o t h e r s  would d e s c r i b e  a s  l a r c e  doses.  Some miners workinc i n  
q u i t e  h igh  l e v e l s  of carbon d ioxide  and carbon monoxide show no e f f e c t s  
of continued ex;Ljosure. One i n s t a n c e  i n  Western n u s t r a l i a  showed two 
people,  usec! t o  n i n e s ,  q u i t e  a b l e  t o  t o l e r a t e  3$, carbon d ioxide  with- 
out  discolnfort .  However, t h i s  i s  not a  norl;l. 

The exi ) los ive  used by P h i l l i p s  and descr ibed  as  r e l a t i v e l y  fume- 
l e s s  i s  a n i x t u r e  of 18.5% aluminium powder and 81.5% ail-!oiiium n i t r a t e .  
This  g i v e s  a very  powerful explos ion  wi th  a  h e a t  va lue  *xcceding t h a t  
of n i t rmglycer ine .  The by-products a r e  small  amounts of n i t r o g e n  diox- 
i d e ,  water vapour,  n i t r o g e n  and aluminium oxide. 

The in- tercst in(< f e a t u r e  of t h i s  rnixture i s  t h e  f o r n a t i o n  of an- 
monia and hydrogen. The percentage of a1ur:liniurn used w i l l  d e t e r n i n e  
t h e  gas-type p e s e n t  a f t e r  t h e  explosion.  - See Table: 

% kluminiwll produces - Hydrogen, m 1  ionia , K i t r i c  Oxide. 
0  0 0.1 0.1 

Gases Produced i n  Explosion ( i n  Mols) of 1 Kiloeran of Mixture 
(Cook 1958). 

The n i t r i c  oxide produced cor:lbines with oxygen f r o l : ~  t h e  atmos- 
phere t o  produce t h e  dangerous n i t r o g e n  dioxide.  

By checkill[; t h e  t a b l e  we can see  t h a t  by us ing  i n  excess  of 202, 
of aluniniw.3 powder t h e  r e s u l t a n t  n i t r i c  oxide becones dii-linished 
with a n  i n c r e a s e  i n  t h e  l e s s  harmful an!!!onia.. The next s t e p  i s  t o  f ind  
out  a t  what s t a g e  i s  t h e  n i t r i c  oxide produced i n  s a f r  auounts.  

Chenica l ly ,  n i t r o g e n  d iox ide ,  arvzonia and water-wa;~our r e a c t  t o  
form a m o n i u n  n i t r i . t e  and anr~oniun n i t r a t e  - t h e  b a s i c  cou;)ound used 
i n  t h e  mixture.  By examinin{; t h e  t a b l e  a  fhgure  of bctwecn 15  - 20% 
alurniniurn(-the balance anlmoniun n i t r a t e  ) can be de te rn ined .  Usiw 18.5% 
aluniniwn,  81.5% a~nnoniurn n i t r a t e  mixtures  an  explos ion  w a s  nade i n  
a confined a r e a  i n  a Weetern a u s t r a l i a n  Cave which produced very low 
l e v e l s  of -the t h r e e  t o x i c  eases .  Fur the r  exper inen t s  us ing  a small  
g l a s s  p h i a l  of aqueous amrionia, which was pulver ised  d u r i ~  t h e  explo- 
s i o n ,  r e su l t ed .  i n  t h e  n i t r o g e n  dioxkde and water-vapour reac t i r ig  wi th  
t h e  excess  aimonia t o  f  orn  arnlxnium n i t r n t  e and arlnoniurl n i t r i t e .  

The l a r z e  m o u n t s  of a l m i n i u n  oxide formed by t h e  conpound 
p o i n t s  t o  t h e  i n e f f i c i e n c y  of u s i q  s o  much a l u n i n i u r ~  ilowc!cr. The t e s t  
-iw, of t h e  conpound us in^ l e s s  t h a n  10% a lml in iun  powder has  y e t  t o  
be undertaken a l though t h e  aqueous ammonia a d d i t i v e  nay be t h e  answer 
t o  t h e  problem of n i t r o p e n  d ioxide  production. I . C .  I .  suc;-jest 7% a s  
t h e  maxinw:l ar:iount of a l u ~ ~ i n i u n  needed t o  produce t h e  ;-lost econonical  
explos ion ,  'however, t h e i r  usa{;e i s  unsuit: tble i n  confined spaces with- 
out  t h e  a,a?onia a d d i t i v e .  

Without m r e  s o p h i s t i c a t e d  t estinp, appara tus  t h e  exl~cri ixents  be- 
cone p o i n t l e s s ,  amd a l though t e s t i n g  by smell  and t a s t e  i s  p o s s i b l e ,  
I f e e l  f u t u r e  experiments should be conducted us ing  nore r e l i a b l e  
equipment. 

T&STING APPA:LTUS -- -m- USBD: - 
The ap;mra&s used f o r  detect inf ; :  and neasur ing  gas ~ ( ~ n c e n t r a t i o n s  

was very  e l e r x n t a r y  c o n s i s t i v  of a  b icyc le  pur~p f i t t e d  wi th  a  non- 


