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THE H .E.C. AND ITS WESTERN RIVERS CAVE STUDY 

Kevi n  K i  ernan 

"as a c l u b  possessing wide cav ing experience and knowledge 

we, toge ther  w i t h  t h e  o the r  spel eos a re  t h e  exper ts  who 

must be l is tened  t o  when dec is ions i n v o l v i n g  caves a re  

made. We comprise a s e l e c t  m i n o r i t y  who can p rov ide  t h e  

powers t h a t  be w i t h  in format ion a v a i l a b l e  nowhere e l se .  " 

- Aleks Terauds, Southern Caver 
3 ( 1 ) 2 4 .  J u l y 1 9 7 3 .  

Simply by v i r t u e  of  t h e  fac t  t h a t  t h e i r  cav ing takes them t o  a v a r i e t y  o f  

places and f a m i l i a r i s e s  them w i t h  environments and fea tu res  of which few 

people know, t he re  i s  some t r u t h  i n  our p res iden t ' s  words o f  1973. 

An e d i t o r i a l  i n  t h e  second l a s t  e d i t i o n  o f  t h i s  p u b l i c a t i o n  concerning t h e  

H.E.C. ' S  s tudy of  caves on t h e  Gordon and F r a n k l i n  Rivers  c r i t i c i s e d  mis- 

represen ta t ion  by t h e  Commission concerning a l l eged  i n p u t  t o  t h e  s tudy by 

t h e  Southern Caving Society  and t h e  present  w r i t e r .  The e d i t o r i a l  complete ly  

d isassoc ia ted  the two l a t t e r  from t h e  study which was condemned as 'incom- 

p le te ,  inadequate, and incompetent" and deplored what appeared an une th ica l  

a t tempt  t o  lend  c r e d i b i l i t y  t o  t h e  document by l i s t i n g  p a r t i e s  who had made 

no i n p u t  i n  a  manner suggest ive o f  t h e i r  having con t r i bu ted .  The purpose 

o f  the  present i t em  however i s  t o  b r i e f l y  out1 i n e  some o f  t h e  inadequacies 

o f  t h e  document. It might  be noted here i n  passing t h a t  i t  seems un fo r t una te  

t h a t  S.C.S. i t s e l f  d i d  n o t  take  a s t ronger  p o s i t i o n  e a r l y  i n  the  p iece and 

heeded t he  u rg ing  o f  Aleks Terauds i n  1973. 

Rather than repeat  t h e  t e x t  o f  t he  Nat ional  Parks and W i l d l i f e  Serv ice 

response t o  t h e  survey, t h e  f o l l o w i n g  h u r r i e d l y  penned comments by t he  present  

w r i t e r  fo l lowed a request  by Greg Middleton o f  t h e  N.P.W .S. f o r  ideas w i t h  

respec t  t o  comment on t h e  H.E.C. study. I n  mod i f ied  form almost a l l  these 

po in t s  were used, toge ther  w i t h  more d e t a i l e d  c r i t i c i s m s  on s p e c i f i c  mat te rs  

which these comments do n o t  address. Nonetheless s d f f i c i e n t  mat ters  a r e  

ra i sed  here t o  suggest some poss ib le  inadequacies i n  t h e  s tudy and i n  t he  
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Commission's r e p l y .  (The o n l y  change made from the  o r i g i n a l  form o f  

the  d r a f t  has been ' to  d e l e t e  the  name o f  the  document's author,  and 

s u b s t i t u t e  s imply  "H .E.C." - t he  Serv ice s i m i l a r l y  d i d  no t  use t h e  

name o f  t h e  cave study author . )  

Comments on t he  H .E.C. Report 

The H.E.C. r e p o r t  i s  a l r i g h t  as f a r  as i t  goes, b u t  i t  does n o t  go very  

far .  It appears t o  be w r i t t e n  e i t h e r  f o r  an audience who l a c k  know1 edge 

of k a r s t  o r  by someone who lacked knowledge of k a r s t  - caves - and i n  

desc r i b i ng  them again appeals o n l y  t o  t h e i r  most obvious and popular 

c h a r a c t e r i s t i c s .  I n  do ing so l i t t l e  more understanding o f  caves and 

k a r s t  i s  d isp layed than might be expected from a moderately i n t e l l i g e n t  

t o u r i s t ,  however adequate the  geo log ica l  statement may be. 

To a degree i t  i s  a statement o f  f a i t h .  I t r e s t s  i n  i t s  e n t i r e t y  upon a 

number of quest ionable assumptions. Imp1 i c i t l y  o r  expl  i c i  t l y  these 

assumptions inc lude :  

1 .  t h a t  caves a r e  t h e  prime resource of  ka rs t ;  

2. t h a t  r ec rea t i ona l  use o f  k a r s t  i n  t h e  t o u r i s t  sense ought 

t o  assume dominance; 

3. t h a t  t h e  s i g n i f i c a n c e  o f  caves can be measured i n  terms 

of t h e i r  s i ze ;  

4. t h a t  t h e  s i g n i f i c a n c e  o f  caves can be measured i n  terms 

of t h e i r  decorat ion;  

5. t h a t  t he  s i gn i f i cance  o f  caves can be measured i n  terms 

o f  t h e i r  p o t e n t i a l  f o r  t o u r i s t  development; 

6. t h a t  a b r i e f  examination of  r i v e r s i d e  b l u f f s  and b r i e f  

excursions t o  t h e  ou tc rop  margin a r e  s u f f i c i e n t  t o  e s t a b l i s h  t h e  ex ten t  

of k a r s t  development; 

7 .  t h a t  t h e  f r ee - f l ow  a q u i f e r  w i t h  capping ( I I b 2 )  model o f  

White (1969) i s  adequate t o  eva luate k a r s t  i n  t h e  area. 

The H.E.C. r e p o r t  i s  i n  f a c t  an emphatic documentation o f  t h e  Hydro 

E l e c t r i c  Commission's t o t a l  l a c k  o f  understanding o f  k a r s t  and caves. 

Southern Caver October 1980 



THE INADEQUACY OF H .  E. C .  ASSUMPTIONS AND .METHODOLOGY 

1 .  That caves a r e  t h e  m ime  resource o f  k a r s t .  

Over t h e  cen tu r i es  caves have served man as s to rage  places, as refuges, as 

sources of hardy r e c r e a t i o n  o r  t o u r i s t  d o l l a r s ,  f o r  food product ion,  

sana to r i a  and o t h e r  purposes. Many o f  these values d e r i v e  f rom the  t o t a l  

k a r s t  as much as from t h e  cave i t s e l f ,  and some may e x i s t  i n  t he  absence o f  

caves. Uses such as water supply, f i s h  breeding, science, a g r i c u l t u r e  

and f o r e s t r y  s p r i n g  r e a d i l y  t o  mind, and t he re  a re  o thers  l essobv ious.  Sur- 

face k a r s t  may i t s e l f  be o f  use f o r  tour ism, o r  f o r  hzrdy r e c r e a t i o n  (e.g.  

rock -c l  imbing, caneoing) . To remove caves from t h e i r  k a r s t  con tex t  i s  no t  

o n l y  harmful i n  management terms, bu t  poor science. 

2. t h a t  r e c r e a t i o n a l  use o f  k a r s t  i n  t h e  commercial tou r i sm sense ought 

t o  assume dominance. 

3 .  t h a t  t h e  s i g n i f i c a n c e  o f  caves can be  measured i n  terms o f  t h e i r  s i z e  

o r  ... 
4. t h e i r  decora t ion  o r  ... 
5. t h e i r  p o t e n t i a l  f o r  t o u r i s t  development. 

The dominance o f  t h e  commercial r e c r e a t i o n  perspec t i ve  i s  i m p l i c i t  i n  t h e  

H.E.C. ' S  adherence t o  t h e  t h ree  prev ious assumptions. The t en  pages of  

o r i g i n a l  work i n  t h e  r e p o r t  i s  rep1 e t e  w i t h  examples. Comparison o f  t h e  

a rea ' s  caves w i t h  those elsewhere i n  the s t a t e  i s  almost e n t i r e l y  on t he  

bas is  o f  cave dimension and ex is tence  o r  o therw ise  o f  speleothems. The map 

o f  Tasmanian k a r s t  ( f i g u r e  2 )  i s  a t r o c i o u s l y  inadequate, and comparison i s  

made w i t h  developed t o u r i s t  caves which i n  no way i l l u m i n a t e s  t h e  d iscuss ion,  

f o r  caves a re  chosen f o r  t o u r i s t  development on t he  bas i s  o f  t h e i r  decora t ion  

on ly ,  n o t  on t h e  bas is  o f  t h e  myr iad o the r  values o f  caves. Indeed many 

o f  t h e  Tasmanian caves most valued a e s t h e t i c a l l y  by cave en thus ias ts  a r e  

"poo r l y "  decorated b u t  a r e  va l  ued f o r  t h e i r  morphology, streams o r  phys ica l  

s e t t i n g s .  

6. t h a t  a b r i e f  examinat ion o f  r i v e r s i d e  b lu f f s  and b r i e f  excurs ions 

t o  t h e  ou tc rop  margin a r e  s u f f i c i e n t  t o  es tab l  i sh t he  ex ten t  o f  k a r s t  

devel opmen t . 
The Gordon l imestone o f  t h e  area a t t a i n s  t h e  g rea tes t  r e1  i e f  i n  two 

s i t u a t i o n s :  
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( i  ) former meander cores and S imi  l a r  s i t u a t i o n s  where e levated masses 

o f  l imestone a re  be ing c l  i f f e d  by t h e  present course of  t h e  r i v e r .  

( i i )  towards t h e  v a l l e y  margin t o  t h e  eas t  where S i l u r i a n  and Devonian 

sediments capping t h e  l imestone have been more r e s i s t a n t  t o  eros ion.  Increas-  

i n g  re1 i e f  i n  t h i s  area i s  acknowledged by  Fig. 3 y e t  i t  appears w i t h  t h e  

cap t ion :  "note low r e l i e f  .- o f  t h e  l imestone on the  western s ide  (my emphasis 

- i t  could j u s t  as we1 l have s a i d  "note h igher  re1 i e f  o f  t h e  l imestone on 

t he  eastern s i de "  b u t  f o r  some reason d i d  n o t ) .  

Carbonate re1 i e f  i s  obv ious ly  a  determinant o f  k a r s t  development b u t  many 

cave systems occur a t  shal low depth w i t h i n  t he  host  l imestone mass. I n  

n o r t h  western Tasmania i n t e r e s t i n g  caves occur w i t h i n  r es i dua l  S i n  f l o o d  

p l a i n  s i t u a t i o n s  a t  Redpa, Montagu and elsewhere, where t h e  l imestone r i s e s  

no more than 20 metres above t h e  ad jacent  swampy p l a i n .  R e l i e f  a lone i s  no t  

an adequate c r i t e r i a  upon which t o  eva luate t h e  p o t e n t i a l  k a r s t  of an area. 

For k a r s t  development t o  occur, a  number o f  o ther  cond i t i ons  must be f u l f i l l e d :  

t h e r e  must be a s u i t a b l e  rock  type  (elsewhere i n  Tasmania t h e  l a r g e s t  as 

w e l l  as t h e  most spectacular  caves t o  da te  known i n  Aus t ra l  i a  occur i n  Gordon 

Limestone). The rock  must be dense, h i g h l y  j o i n t e d  and p re fe rab ly  t h i n l y  

bedded, w i t h  low pr imary  p o r o s i t y  which might  o therwise promote d i f f u s e  

f l ow .  There must be adequate r a i n f a l  l and re1  i e f  (Thornbury, 1957). A l l  

these cond i t i ons  a r e  e s s e n t i a l l y  f u l f i l 1  ed i n  t h e  Gordon-Frank1 i n  area. 

Low r e 1  i e f  c e r t a i n l y  cond i t i ons  h o r i z o n t a l  development and cons t ra ins  

v e r t i c a l  development (Sweeting, 1973) but i t  e l im ina tes  n e i t h e r .  H.E.C. 

observes t h a t  dome p i t s  a re  scarce, b u t  i t  migh t  equa l l y  have been observed 

t h a t  o the r  morphological  fea tu res  associated w i t h  h o r i z o n t a l  caves a re  common, 

y e t  i t  d i d  not .  Why should v e r t i c a l  cave elements be common i n  an essen t ia l  - 
l y  h o r i z o n t a l  cave area? Th i s  i s  j u s t  a  ~ e d  he r r i ng .  It i s  a t  t h e  v a l l e y  

margins t h a t  t h e  most subs tan t i a l  caves a r e  l i k e l y  and t he re  has been no 

adequate examinat ion o f  t h i s  p a r t  o f  t h e  outcrop.  

7 .  t h a t  t h e  f ree- f low a q u i f e r  w i t h  capping ( I I b 2 )  model of White (1969) 

i s  adequate t o  eva luate k a r s t  i n  the  area. 

The H.E.C. o n l y  say i n  t h e  body o f  t h e i r  r e p o r t  t h a t  t h i s  geo log ica l  s i t u -  

a t i o n  "may" apply.  Whi te 's  model (11) imp l i es  f r e e  f l ow .  H is  t ype  ( b )  

Southern Caver 27 October 1980 



i n v o l  ves perched water ( impervious basement above t h e  r i v e r  va l  l eys, sha l low 

f l o w  paths, cave streams o f t e n  hav ing a f ree surface, w i t h  a smal l  wdter  

s to rage) .  Subtype ( 2 )  - capped - i w o l v e s  sha f t s  around t h e  edge o f  bo rde r i ng  

caprock w i t h  l a t e r a l  i n f l o w  t o  produce "Long integrated caves" (White, l 969) ,  

whereas t h e  H.E.C. r e p o r t  concludes, us i ng  t h i s  model, t h a t  " the  p o t e n t i a l  

f o r  f u t u re  d iscovery  of l a r g e  cave systems i s  ve ry  poor."  

Loca l l y ,  however, perhaps t h e  type (1 ) - open s i  t u a t i o n ' i  s more adequately 

d e s c r i p t i v e .  Th is  imp1 i e s  t h e  k a r s t  reach ing t he  sur face,  w i t h  a cons iderab le  

c l a s t i c  l oad  and i n t a k e  through many do l i nes  t o  produce s h o r t  cave segments. 

Th is  m igh t  f it t h e  Whit lam cave area.  O f  course we do no t  know t h a t  t he re  i s  

no t  con f ined  f l o w  from beneath t h e  s i l u r i a n  and Devonian ma te r i a l  t o  t he  east  

o r  indeed t h a t  cave development w i l l  be more cons t ra ined  by an a b s t r a c t  model 

than t h e  r e a l  wor ld  cond i t i ons  o f  t h e  Gordon and Frank1 i n  v a l l e y s .  

Model I I b 2  invo lves  a nea r l y  ho r i zon ta l  g rad ien t  w i t h  a low water t a b l e  i n  

a low r e l i e f  area w i t h  t h e  k a r s t  ex tending below v a l l e y s  t o  base l e v e l .  Yet 

on page 8, t h e  H.E.C. notes t h a t  i n  t h e  N i c h o l l s  Range v a l l e y  t h e r e  i s  a 

"steep o v e r a l l  g rad ien t " .  It i s  suggested t h i s  i n d i c a t e s  

" ( a )  low p r imary  p o r o s i t y "  
(which as we have seen enhances r a t h e r  than d e t r a c t s  f rom t h e  

l i ke l  i hood o f  k a r s t  ) . 
" ( b )  a widespread, anastomosing p a t t e r n  o f  small secondary openings. 

has no t  developed. " 

The h i gh  water l e v e l  i n  d r i l l  holes was suggested t o  r e l a t e  t o  a 

c losed system. Roberts and Andr ic (1974) suggest c l ogg ing  o f  a 

p rev i ous l y  open system by res idues.  

How does t h i s  equate w i t h  " the  ex tens ive  and in te rconnec ted  systems 

o f  c a v i t i e s  i n  t he  N i c h o l l s  Range v a l l e y "  o f  Roberts (1971) 

It i s  a l l  too  confused and too  soon t o  make b l anke t  statements such as t h e  

conc lus ion  by t h e  H . E . C .  t h a t  " t he  p o t e n t i a l  f o r  f u t u r e  d iscovery  o f  l a r g e  

cave systems i S ve ry  poor " .  

Coverage 

The r e p o r t  f a i l s  t o  address t h e  t o t a l  ques t ion  o f  k a r s t  areas a f f e c t e d  by  

p o t e n t i a l  hydro e l e c t r i c  development. K i  ernan (1979) l i s t s  a number o f  

o t he r  l imestone outcrops, which would be inundated, and some o f  these a r e  
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known t o  contain caves. These areas are: 
1 . ~oodwins Creek. caves known 
2 .  Acheron River caves known 
3. Lower -Andrew caves known 
4 .  Upper Andrew caves reported 

5. Wright River no karst yet reported b u t  poorly known. 
6 .  Fincham I l 11 I1 I l 

7 .  Governor I I 
l I I1 l I 

8. Upper King one cave reported b u t  s i t e  unknown 

9 .  Nel son River numerous small caves with bone deposits. 

THE INADEQLACY OF H.E.C. REPOFT - CGNCLIJSIONS 

The H . E . C .  c i tes  the monoclinal structure, the lack of adequate topographic 

re1 t e f ,  the low persistence of open discontinuities, the lack of abrasive 
materials and the surface catchment of tributary streams as factors 

constraining karst development. 

6.2 the low incidence o f  decoration Spel eothem development i s  intr icately 
linked with soil cover, not with the factors c i ted.  This i s  acknowledged 
in section 4 .l b u t  ignored in the conclusion. Obviously speleothem develop- 
ment i s  l ikely t o  be hindered by flooding near river level,  b u t  the real 
question i s  whether speleothems are an adequate criterion upon which to 
judge a cave. 

Ignored in the conclusion. Obviously speleothem karst i s  l ikely to be 
hindered by flooding near river level, b u t  the real question i s  whether 
speleothems hre an adequate criterion upon  which to judge a cave. 

6.3 the low touris t  potential For reasons already stated this  i s  not a 

useful statement and can be ignored. 

6.4 nothing of archeological interest  has yet been found in any of the caves 
An inadequate a ~ d  misleading statement. See item below. 

6.5 the potential for future discovery of large cave systems i s  very poor 

As previously discussed th i s  rests upon strategy foundations and i s  really 
no more than a statement of fa i th .  
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FUTURE DIRECTIONS 

Assessment of karst needs t o  be much more broadly based tnat the H . E . C .  

study and ought to be undertaken by individuals with more f i r s t  hand 

experience of karst rather t h a n  simply geology . Sui tab1 e personnel are 

not abundant. Two directions are fundamental : 

1 . A focus on the karst of the area rather than simply the caves; 

2 .  A re-evaluation of the caves from a wider perspective than 

simply their  s ize,  decoration and tourist  potential. 

The karst i t s e l f  is deserving o F  adecluate examination, with respect. t o  

landform, their  evolution a n d  y q e t i c  processes. Parallel t o  thi S the 

plant geography of the karst surface may be of interest  in view of the 

paucity of shallow rooted comnwni t i e s  close to  l imestone bedrock rather 

than rooted in peat t o  which attention has been drawn by Harris (1979). 

Jarman and Crowden (1978) have found unusual communities on limestone in 

the 01 ga and Hardwood Val l eys . 

A number of adenues remain total ly  unexplored with respect t o  the caves. 

Indeed these include probably the most important a t t r ibutes  of the caves. 

1 .  Invertebrate Fauna 

There has been l i t t l e  examination of cave fauna of karst areas in south- 

west  asm mania. The existence of a nuslber of spat ia l ly  dis t inct  and continu- 

ous areas offers the potential for considerable variety. Dr. Barry Moore 

has remarked of the trogloditic beetle Idacarabus for instance, that the 

cold climate conditions of the Pleistocene may have driven i t  underground, 

leading to  different species being endemic to each particular karst area 

in which the genus i s  found, the surface relatives having ceased to exis t .  

2 .  Cave deposits and p1 aeoenvironmental evidence 

In addition to chemical deposits in the form o f  calcium carbonate and 

other speleothems, various forms of c last ic  deposit may occur in caves. To 

date there has been no desc r ip t io~  or analysis of the sediments of the 

caves affected by the proposed project,. Essentially sedimentation i s  due 

t o  interruptions iv trznsport and sed'ments may be endogenetic or exogenetic. 

Within caves breakdown material, fluvial ~ a t e r i a l s  and clays may occur, 
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w h i l e  entrance f a c i e s  may i nc l ude  ma te r i a l  o f  aeol i an ,  g l a c i a l ,  f l u v i a l  , 
g l a c i f l u v i a l  , so l  i f l u c t i o n  o r  o the r  mass movement o r i g i n .  Sediments which 

may have been removed from the  ou t s i de  environment by subsequent a c t i v i t y  

may be preserved i n  caves. Changes i n  v e n t i l a t i o n ,  sa tu ra t i on ,  CO2 l e v e l ,  

water  condensation, and p r e c i p i t a t i o n  may a f fec t  t he  a c t i v i t y  o f  t h e  e n t i r e  

cave. Hence caves may p rov ide  a weal t h  of palaeoenvironmental i n f o rma t i on .  

Palaeocl i m a t i c  da ta  may a1 so be de r i ved  from speleothems through use o f  such 
16 techniques as uran iuml thor ium o r  0 /018 da t i ng .  The former r equ i r es  ade- 

qua te l y  dense ma te r i a l  low i n  c lay ,  l a c k i n g  post  deposi t i o n a l  r e c r y s t a l  l i - 
sa t i on ,  and w i t h  a uranium con ten t  o f  > 1 ppm. It i s  probable t h a t  s u i t a b l e  

ma te r i a l  e x i s t s  i n  t he  area p a r t i c u l a r l y  i n  areas o f  m i n e r a l i s a t i o n  ( =  Nicho ls  

Range??). Oxygen i so tope  techniques r e q u i r e  s ta lagmi  t i c  m a t e r i a l  which has 

formed under i s o t o p i c  e q u i l  i b r i u m  w i t h  cave seepage waters and hence t h e  

p rox im i t y  o f  entrances i n  many o f  t h e  smal l  Gordon and F r a n k l i n  r i v e r  caves 

known t o  da te  may mean s u i t a b l e  ma te r i a l  i s  no t  common. 

Po l len  spect ra  may a l s o  be a v a i l a b l e  from some cave sediments and a i d  i n  

t h e  r econs t ruc t i on  o f  palaeoenvironmental cond i t i ons .  

3. Pa laeonto log ica l  ma te r i a l  

The H.E .C. ' S  v i r t u a l  d i smissa l  o f  t h i s  t o p i c  ( "6 .4  no th i ng  o f  archaeolog ica l  

s i g n i f i c a n c e  has y e t  been found i n  any o f  t h e  caves") i s  inaccura te ,  

premature and u n s c i e n t i f i c  . 

Even small caves can con ta i n  bones. Murray (1 975) (SS lOO:7-11) suggests caves 

have proved t h e  second b e s t  source of bone ma te r i a l  a f t e r  aspha l t  lakes.  

Recent bone ma te r i a l  has been c o l 1  ected from a cave i n  t he  Gordon-Sprent 

area, a subs tan t i a l  bone depos i t  occurs i n  Fraser Cave and a bone b recc ia  

occurs i n  cave F-F. These depos i t s  a re  t o  da te  unstudied, and i n  view o f  

t h e  s i z e  o f  t h e  k a r s t  area i n  quest ion,  o the r  ma te r i a l  would almost c e r t a i n l y  

come t o  l i g h t  were thorough e x p l o r a t i o n  poss ib le .  Bones a r r i v e  i n  caves 

due t o  t h e i r  use as dens by ca rn ivo res ,  by p i t  f a l l  and var ious  geomorphologi- 

c a l  processes. Not o n l y  do caves s t o r e  bones bu t  they  p rov ide  d i f f e r e n t  

k inds o f  environments f o r  p reserva t ion .  Changes i n  temperature, and w e t t i n g  

and d r y i n g  a re  conducive t o  bone breakdown, b u t  constancy o f  temperature 

and mo is tu re  i S c h a r a c t e r i s t i c  of caves. Moreover t h e r e  a r e  carbonate 
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s o l u t i o n s  f o r  t h e  p rese rva t i on  o f  bone. 

Bone depos i t s  a l s o  occur i n  o the r  kaiast areas a f f e c t e d  by t he  proposed 

development b u t  no t  inc luded  i n  t h e  r epo r t .  Human remains have been 

repor ted  bu t  no t  i n v e s t i g a t e d  from a  cave i n  t h e  Gaodwins Creek area 

(Meerding pers.comm.) w h i l e  a t  Nelson R iver  bone ma te r i a l  i s  a l s o  present .  

The b u r n t  na tu re  o f  t h e  bone and fauna1 assemblage a t  t he  l a t t e r  s i t e  a re  

suggest ive o f  an anthropogenic o r i g i n  which on s t r a t i g r a p h i c  evidence 

( c r y o c l a s t i c  sediments) may be o f  l a t e  P le is tocene age, b u t  t he  depos i t  i s  

unstud ied ( ~ i e r n a n ,  1979) .  Just  as t h e r e  a r e  probably fu r the i -  depos i t s  w i t h i n  

k a r s t  areas where bones have a1 ready been repor ted,  t h e r e  may k e l  l be o thers  

i n  t h e  o the r  l imes tone  areas where spe leo log ica l  i n v e s t i g a t i o n  i s  y e t  t o  

pene t ra te  and no k a r s t  fea tu res  are t o  da te  known. 

SUMMARY -- 

The H.E.C.'s l a c k  o f  enthusiasm f o r  t h e  caves o f  t h e  area desp i t e  consc ien t -  

ious e f f o r t  i s  understandable, f o r  i t  i s  ev iden t  t h a t  t h e  geo log ica l  back- 

ground o f  t h e  r e p o r t ' s  authors  have l e f t  them l e s s  than prepared t o  know 

what t o  l ook  f o r .  H.E.C. i n v e s t i g a t i o n  has been shal low, focus ing  on t h e  

caves t o  t h e  exc l us i on  o f  t h e i r  k a r s t  con tex t  and adopt ing more t h e  perspec t i ve  

o f  an i n t e l l i g e n t  t o u r i s t  than cave s c i e n t i s t .  The maps f o r  ins tance  a re  

g ross l y  s i m p l i s t i c  and be t ray  an ignorance o f  t h e  ve ry  purpose o f  cave maps, 

w h i l e  t he  use o f  dimensions, decora t ion  and t o u r i s t  p o t e n t i a l  as so l e  gaug- 

i n g  c r i t e r i a  con f i rm  i t .  Less than 10 pages o f  t h e  r e p o r t  c o n s i s t  o f  o r i -  

g i na l  w r i t t e n  work, t he re  be ing  a  10 page t a b u l a t i o n  of p rev i ous l y  publ ished 

ma te r i a l ,  6 pages o f  area maps, 14 new cave maps o f  ve ry  l ow  standard and 

49 pages o f  p l a g i a r i s e d  t e x t  and maps. The r e s u l t  i s  2 document impressive 

i n  weight  and appearance bu t  no th ing  e lse .  

AFTERMATH - THE H.E.C. R E P L Y  

On t h e  bas is  o f  suhn i i ss ion~  made t o  i t ,  t h e  Co-ord inat ing Committee recom- 

mended t o  t he  Premier t h a t  t h e  Gordon-below-Franklin dam n o t  go ahead, and 

t h a t  ins tead  a  scbene on t h e  Gordon-above-01 ga, which would leave  t h e  

F r a n k l i n  i n t a c t ,  b u t  stS11 f l o o d  the  N i c h o l l s  Range area and t he  l a r g e s t  

cave known on t he  western r i v e r s  be l i n k e d  w i t h  a  thermal s t a t i o n  i n  t he  

n o r t h  o f  t h e  s t a te .  . The Premier 's  support  was i n d i c a t e d  a t  a  S ta te  A .L .P .  
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convent ion t h e  weekend be fo re  t he  Government was t o  make i t s  dec is ion .  

The day Cabinet was t o  dec ide t he  f u t u r e  o f  t h e  western r i v e r s ,  t he  

Commission presented ( n i c e l y  t imed - t oo  l a t e  f o r  response) i t s  r e p l y  t o  

t h e  Co-ord inat ing Committee, and t o  t h e  submissions o f  i n d i v i d u a l  depar t -  

ments i n c l u d i n g  t h a t  o f  t h e  Nat iona l  Parks and W i l d l i f e  Service,  which 

i t  c r i t i c i s e d  f o r  "emotional v e r b o s i t y " .  

I n  response t o  t h e  19 pages t h e  Serv ice devoted t o  caves and ka rs t ,  t h e  

Commission's o n l y  r e p l y  was: 

"Caves and k a r s t  

I n f o rma t i on  prov ided by t h e  Nat ional  Parks and W i l d l i f e  Serv ice on 

a d d i t i o n a l  caves adds t o  t h e  knowledge o f  t h e  area and t h i s  i s  now 
1 

a v a i l a b l e  i n  r ecen t  papers by Midd le ton (1979) and Kiernan (1979).  2 

Both these papers were publ ished s ince  the  H.E.C. r e p o r t .  (The 

re ferences a r e  those l i s t e d  i n  t he  Nat iona l  Parks and Wild1 i f e  Se rv i ce ' s  

Submission. ) " 

And t h a t  was i t !  What f i n e r  admission of  the  t r u t h  o f  t h e  c r i t i c i s m s  

o f  t h e  s tudy.  The Commission claimed t h a t  as i t s  immediate proposal 

was o n l y  t h e  Gordori-below-Frank1 i n ,  and t h a t  t h e  imp1 i c a t i o n s  o f  i t s  

proposed companion p r o j e c t  on t h e  King and Upper Frank1 i n  were i r r e l e v a n t  

- bu t  even i f  t h a t  p o i n t  i s  accepted i t  pe r t a i ns  o n l y  t o  a  t i n y  f r a c t i o n  

of t h e  N.P.W .S .  response. 

1 .  A comp i l a t i on  o f  caves on t h e  western r i v e r s .  

2. An i nven to r y  o f  l imestone outcrops i n  t h e  areas w i t h  some 

data drawn from t h e  Commission ' S  own records .  
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DISCOVERY OF LINK BETWEEN JF210 and JF211 

Stefan Eberhard 

A connect ion has been es tab l i shed  between Sesame I (JF210) and 

Sesame I 1  (JF211) caves i n  t h e  Junee area.  Sesame I i s  a  smal l  

t a l u s  cave s i t u a t e d  i n  t h e  base of a  l a r g e  do1 i n e  and w i t h  a  

surveyed depth o f  18.5m. Sesame I1  i s  l oca ted  on t h e  western 

r i m  o f  t h e  same d o l i n e  and i s  cons ide rab ly  more ex tens ive  w i t h  

a  depth o f  229m. 

Sesame I was v i s i t e d  by a  p a r t y  of t h r e e  i n  e a r l y  September. A 

t i g h t  squeeze i n  a  narrow f i s s u r e  a t  t h e  surveyed "end" o f  t h e  

cave was nego t ia ted  and a  small d r y  steam channel f o l l o w e d  f o r  

a  d i s t a n c e  t o  a  rubb le -s t rewn chamber. There appeared t o  be no 

r o u t e  on; however, one e n t e r p r i s i n g  member pursued a  l o n g  low 

crawl t o  where i t  b i s e c t e d  t h e  normal r o u t e  through Sesame I1 

i n  a  s i z e a b l e  chamber. The f i n a l  10m. crawl  i s  n o t  obvious b u t  

i t  i s  t h e  most l o g i c a l  f o r  i t  s imply  i n v o l v e s  f o l l o w i n g  t h e  d r y  

stream channel .  

A1 though t h e  a1 t e r n a t i v e  r o u t e  through JF210 e f f e c t i v e l y  bypasses 

t h r e e  o f  t h e  p i t c h e s  i n  JF211 i t  cannot be recommended, f o r  i t  

i n v o l  ves strenuous and time-consuming work haul i ng t h e  gear 

through t h e  awkward crawl  S .  
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PIPING AS A PSEUDOKARST PROCESS 

Kevin Kiernan (20 November 1979) 

The process of pi ping may produce caves and karst-l i ke features 

of similar morphology and hydrological function t o  their  counterparts in 

carbonate karst terrain.  Piping involves the grain by grain removal of 

c las t ic  particles in suspension. Features generally evolve a t  a faster 

ra te  than in true karst. Conduits develop along planes of weakness of 

structural or l i thological origin. Piping i S particularly prevalent in 

weakly consol idated tuffs , 1 dess , cl ay, s i l  t ,  gravel and conglomerate under 

dry cl imates, and also in deep peats. 

A related term, suffosion, i s  apparently of Russian origin and incorporates 

piping in association with solution affects.  Parker e t  a l .  have reviewed the 

many other terms which have been used: natural tunnel1 ing (Fuller 1922); 

subcutaneous erosion (Guthrie Smith 1927); gullies-by-sinking (Rubey 1928); 

rodentless rodent erosion (Bond 1941); pothole gullying (Cole e t  a l .  1943) 

tunnel -gully erosion (Gibbs 1945) ; sinkhol e erosion (Cockfield & Buckham 

1946) ; tunnel l ing erosion (Downes 19 

(Otvos 1976); 2nd tunnel erosion ( C O  

Landforms produced by piping include 

a fundamentally karstic hydrological 

suggested their  development involved 

6 ) ;  soil piping (Carol1 1949); piping 

clough l97Oa, b )  . 

caves and enclosed depressions fu l f i l  l ing 

function. Cockfield and Buckham (1946) 

water percolating into s i l t s  until 

reaching a temporary water table, whereupon i t  travelled more horizontally. 

F1 etcher e t  a l .  (1954) out1 ine five conditions for development of this  form 

of pseudokarst: a source of water; a surface inf i l t ra t ion rate  exceeding 

the permeability of the subsoil; an erodible layer just above the subsoil; 

the presence of a hydraulic gradient permitting lateral  flow; and an out let  

for th is  flow (fide Grimes, 1975). Downes (1946) suggested three s tates  in 

the development of tunnels, the f i r s t  involving severe sheet erosion, loss 

of vegetation and surface cracking; followed by diversion of water beneath 

the surface. The third stage involves collapse. 

Tunnel erosion of so i l s  i s  common in S.E. Australia (Downes, 1946; Colclough 

1970a, 1970b) particularly in duplex profiles. That human act ivi ty  may 

significantly increase the likelihood of such features i s  emphasised by 
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! ~ - ~ t h  Downes and Colclough, the l a t t e r  o f  whom draws a t tent ion to the import- 

.iilce G F  more intensive tim5er harvesting and  burning in the development of 

tunnels in Tasmania. Brown (1962) 3.1 so considers sparse vegetation important. 

Sore caves and morphological karst  develged by piping. 
--p - 

Tme qui te  substantial cave systems develo~ed by pjping have been recorded. 

I n  Uganda, Oll ier  and %rrop (1358 f i de  Wood 1976) have described kars t - l ike  

features in vr:lcan!c aglornerate ' nf?pSedde:i w i t n  l a v a  flows. The agglomerate 

had been baked and was re la t ively  i npe rv io~s ,  and solution cf  sodium s a l t s  

and piping had developed s ignif icant  voids. 

Perhaps the best known cave o f  t h i s  oripin i s  Officers Cave i n  Eastern Oregon, 

where Parker, Shown R Ratzl a f f  (1  954) demonstrated so1 ution was not necessarily 

of great  s ignificance.  Th's system comprises 214 m. of passages developed 

in clay and s i l t ,  and associated w i t h  dry, blind and hanging valleys,  pipes, 

qinkholes, natural bridges and other caves. The entrance chamber i s  11 X 13 X 

13 m .  in extent ,  sloping a t  45" east  into a narrow l inear  ridge. Parker e t  
3 

1.Z. compute an average enlargement ra te  of 5230 m / y r .  over 48 years. The 

: -ve  i s  associated with montmorillonitic and i l l i t i c  ciays which crack when 

, :- ied d f t e r  wetting, which together with jo ints  provide a plane fo r  water 

zenetration and dispersion and disaggregation of par t ic les  when wet. Cave 

enlargement i  S accompl i  shed by spa1 l  i  ng  and removal of the breakdown material 

3y the running waters of an ephemeral stream. 

In the Chuska Mountains of N . U .  New k x i c o ,  Wright (1964) has exami~ed 

hundreds of small deprpssions i r !s i l iceous  Tertiary material of aeolian 

or ig in ,  cemented by chalcedony and opal due to  unusual groundwater conditions. 

de~ re s s ions  appear to be of collapse origin and are  u p  to  1 km in dia-  

rwter b u t  generally l e s s  than 1 m .  deep. Wright postulated collapse a f t e r  

2iping out of uncemented sand From beneath the sandstoqe, the pipes or ig in-  

? t iqg a t  spr  ings and extendi ng headwards. The Chus ka Mountains are  be1 ieved 

t o  have had approximately the i r  p r e s e ~ t  form since the Pliocene, with cres ta l  

topoaraphy ds t i  ng from the F1 p i  stocene. 

C; 3 s e r  (1 970) has examined b2dland caves in four areas of Wyoming, where 

chambers u p  to 24 X 9 X 5 m .  were found. Rubep (1928) f i r s t  advanced a sub- 

sidence o r i g i r  fo r  numerous U shaped valleys in the Madden area of Wyoming. 
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hyiniatur-e tunnels a re  sllgaested t o  h2ve formed j~i.;+ below the temporary 

vai ~i:/ season groundwater l e \ 4 ,  with e r 1  a r p n e n t  l eqd in? t o  subsidence and 

fur ther  concentrating runoff. In t ; , e  Mason Draw area Cl ausen visi ted one 

cave with a chamber of 66 X 1 5  m ,  ? < t e ~ : t .  Y3st caves were developed along 

bedrock-debris contacts ,  witr  t h ~ i p  r z o f s  supported by the adobe common t o  

mny badlands areas,  the claystoccl berlsth w"7ich was washed away. 

Mears ( 7  953 j has descvi bed o t h \ w  ~ s c d c k a r s  t f e a t u ~ e s  frov bad1 ands 

Arizona, a t t r jbu t ing  sinkholei t o  d i s acgvg~ . t i on  o f  swelling clay m 

and noting evidence o f  deep pi2!ng.  

i neral s 

On Easter Island the ove r f l o~+~  5Lrear f p o n ~  the c ra te r  lake of  Rano Aroi sinks 

into volcanic ash and re?ortx!ly reaches t h e  sea several kilometres d i s tan t  

a f t e r  heavy psin. Water from such soljrces uspd t o  be collected a t  shallow 

depths along the cosst by the wtivr? people (Bandy 1937).  Part of the Rano 

Aroi conduit has col lapsed to prodxe a deep goye  with four large natural 

. : I c ~ w ? ~ s  v'enatnitia i;n 1975 (Yi~rnan 1Q75) the larges t  of which was over 5m. 

I n  diameter. &ndy (13::) ana t h e  Xavzl 'rite11 igence Division (1943)  record 

earlier stages in i t s  devise recordinq tunnels through which i t  was possible 

I J  r id@ a horse. I t  i s  pcssible t b e  clearing of v~ge t a t i o r .  by the native 

~poples  accentuated tur.nel de\/elopment. 

In India, Verma and R?mesh ( i 9 7 7 )  hsve described caves forved by spring 

flushing in a massive coarse v a j n o d  sandstone interbedded with conglomer- 

a t e  near the h i l l  town of F a c h a r h i .  These occur along jo int  planes, jo in t  

,intersections with bedd i~g  planes, and a l o n g  the intersections of l i thological 

discontinuit ies and contrast.ed l i thc log ies ,  each having a charac te r i s t i c  

vs~phology. Caves 5-5 m .  wide a t  the mou th  and i 5  m .  long occur, with 

occasional spe! eothems a t  the inner end perhaps in spel eogenesi S ,  a1 though 

t h e  carbonate may be alloosn'c. Occa.siona1ly there i s  interplay between the 

p i p i n 5  process and l a te ra l  stream corrassion against t h e  scarps ' n  which 

xhey occur. 

(??I the Gazelle Portirlsula, N W  Britiilv, P ~ P W C ?  NW Guinea, Bourke (1975) has 
. . ,-; t,. ~ r r .  r ? c e d  several caves !n v o i  canjc pmice ash deposits.  Oisconformi t i e s  

; i i  terrupti ~g downwzrd ~ e w o l  atson of  water were frequently pal aeosol S and 

occasionally bedrock. The 1 argest cave described was 73 m .  Icng, with a 

p;ssaue diameter of several metre:. Streams were present in several caves, 
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G P - , ~  some ebidence of upiard enlaraement by bats. A radiocarbon assay on 

p;.isber.vec remaiqs -of t rees  buried in the ashfal l gave a resu l t  of 

1475 2 80 years B . P .  

Johnson R Blake (1972) a re  reporte? by Bourke to  record volcano karst  

?rcsion oT moderately welded pryoclastic "low deposits south of Waissi in 

+$s Cape Hoskins area of New Britain and " iwlude a photograph of a cave 

contasving boiling mud pools on the flaqk of Witori voicano" (Rourke 1975). 

I n  New Zealirnd piping i s  prevalent whnre overgrazing of so i l s  formed on ltless 

permits deep cracking (Gibbs 1g45).  \$!ater pe-colates down the cracks t o  

beneath massive, compact fragipan layers where i t  may be diverted l a t e r a l l y  

by pal aeosol S .  

Piping Pseudokarst -- in Australia 

Tn Central Queens1 and, Austral ia , Sharmon (1 975) has described three caves 

L ~ P  t o  67 m .  in length developed within and beneath an indurated colluvial 

sandstone capping grani te .  T ~ P  aranite-sandstone contact was the most common 

,:i sconformi t y  guidi n g  developmen 

fisconformi ty  in the sandstone. 

;he clay compone~t into col l oida 

valley s i tuat ions .  The F1 agstone 

(1 971 ) . 

t ,  h u t  occasionally i t  was an internal 

The caves were a t t r ibuted to  dispersal of 

1 suspension. All caves were in hanging 

C k .  caves have been described by Gilleson 

!n Wesiern Australia Lefroy and Lake (1972)  have described a cave in  l a t e r i t e  

apparently of piping or ig in .  I t  comprises an extensive system of passages 
2 of 1525 m extent lying 1 - 2  m .  below the surface in an area where there are  

indications o f  further caves. Beneath the duricrust  hardcap i s  p i s o l i t i c  and 

~ o d u l a r  bauxite in which the caves a re  developed. Solution may have played 

n n  early ro le  b u t  piping i s  probably the principle agent (Grimes 1975) while 

erosion by animal inhabi tan-ts may a1 so have c0ntr.i buted. 

Some Tasmanian examples -- 

beudokarst dweloprne~t by piping i S observable in Tasmania. Whil c the features 

so fa r   know^ a re  orl S l e s s  spectacular scale than some overseas examples 

they are nonethelers i l l u s t r a t i v e  of t h e  same processes as have led to  



features l ike Officers Cave. For irstance, in almost any alpine area small 

caves and sinkhole's can be Pound developed in peat. During times of heavy 

rain or thaw such conduits convey larcje quantities 9f runoff through the 

landscape. By no means the only example but nonetheless a typical one 

consists o f  the underground stream network downstream of the Dixons Kingdom 

h u t  in the Wall S of Jerusalem area where mechanical erosion has frequently 

Leen guided by the disconformity between the base of the peat and underlying 

regol i t  h .  

However probably the o ~ l y  item in cavinu c l u b  records cm piping induced 

pseudokarst in Tasmania p2rta;ns t o  a small cave system developed by tunnel 

erosion a t  Hanlilton in t h p  south~as t  r,f the State ( ~ i e r n a n  1 9 7 9 ) .  This was 

developed in a podsol ic soil with highly disnersive clay; a n d  originating 

from concentration of subsurface drainaqe along dessication cracks a t  the 

boundary between the A horizon and clay subsoil. In this  instance maximum 

tmnel diameter was nearly 2 m .  a n d  the erosion commenced af te r  breaching 

r f  an a r t i f i c i a l  contour water race a t  the head of the slope. 

m indication of the speed of development of such features may be adduced 

=rom Fis. 1 .  The ear l ie r  map (KLernan 7979) indicates the situation a t  

5 August 1979,  while the l a t t e r  shows the situation only seven weeks l a t e r  

on 22 September 1979.  Eqlargement of sinkholes and the development of new 

ones 'S apparent, while the ini t ia t icn of deeper conduit development a t  the 

4omstream end i s  also evident. Fig. 2 depicts evidence of a further tunnel 

10 m .  to the east a t  23 September 1979 where only a s l ight  depression had been 

evident a t  5 August 1979, and 4s indicative of  the early stage in the develop- 

ment of such a feature. This l a t t e r  tunnel had been init iated from the 

sane water race, and whii e no obvious breach in the race was evident, the 

presence in i t  o f  old planks imrnediafely above the tunnel seemed suggestive 

that a makeshift farm bridge "oundation was probably responsible. On 1 

?ecember 1979 the tunnels were Pound t o  have been inf i l  led in an  effor t  t o  
?)tern their  develoovent. Such an  in i t ia t ive  i s  highly unlikely to prove t o  
be the end of the matter. 

I n  conclusion 

i!ence a1 though there is  n o t  a n  abundarlt l i terature  on piping pseudokarst 

phenomena, some very interestinq features have been recorded. Isolating 



caves as be ing  due s o l e l y  t o  p i p i n g  phenomena and s o l i d  phase removal (Grimes 

1975) i s  n o t  always easy, f o r  a r b i t r a r y  boundar ies a r e  the  i m p o s i t i o n  o f  

man, n o t  t h e  r e a l  i t y  o f  na tu re .  F requen t l y  t h e r e  i s  i n t e r p l a y  between agents, 

and s o l u t i o n  may be i n v o l v e d  i n  some a p p a r e n t l y  p i p i n g  s i t u a t i o n s .  Where 

t r u e  s o l u t i o n  i s  predominant, as i n  many d u r i c r u s t  s i t u a t i o n s ,  t h e  k a r s t  

morph01 ogy represents  para k a r s t  r a t h e r  than  pseudokars t . 
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AREA REPORTS 

Stefan Eberhard 

MOLE C R E E K  

On the 12th July Leigh Gleeson led a party consisting of Aleks Terauds, 

Pete Russel l , Stefan Eberhard and Rolan Eberhard to thi S area. The 

purpose of the t r i p  was to survey the recently discovered l ink between 

Georgies cave and Dangerous cave. Unfortunately the route linking the 

two caves could not be found, possibly due to high winter water levels,  

:,c Dangerous cave only was surveyed. On the following day the popular 

-Prough t r i p  from Georgies cave to Wet cave was completed. 

'';NEE/FLORENTINE 

On the 3rd August Stefan Eberhard and Rolan Eberhard bottomed Owl Pot 

- 0  a very enjoyable six hour t r ip .  

CY the following Saturday the same party visited Three Fall S cave and 

wplored a narrow muddy cave exposed in a road cutting. A scrub bash 

on the Sunday failed t o  reveal any caves. 

The 23rd August saw a f ru i t less  search for caves in the dolomite on the 

extreme south-eastern slopes of Tim Shea by Phil. Jackson and Stefan 

Eberhard. A l a te  s t a r t  on the next day only afford enough time for a 

brief v i s i t  to Bone Pit .  

In l a t e  August Stefan Eberhard led a party of Rolan Eberhard and a 

v i  5.3 tor on an extended t r i p  to this  area. They were accompanied by 

Phi1 . Jackson and Compton Allan on the 30th when the F4 area was investi- 

p t e d  b u t  no caves were found. 

Sesame I and Sesame I 1  caves were the focus of attention on the following 

two days. A link between b o t h  caves was establ ished (see report elsewhere 

.:,CIA t hem Cav er  4 5  October 1980 



t q i s  i ssue)  bu t  a bottoming t r i p  t o  Sesame I1  was f a i l e d  by abnormal ly 

$ct cond i t i ons  and i n s u f f i c i e n t  t ime. On t he  f i n a l  day a search was 

conducted i n  t he  v i c i n i t y  o f  t h e  F9 road. A small entrance was f i n a l l y  

7ocated which dropped some 20m. v e r t i c a l l y  i n t o  a s e r i e s  o f  l a r g e  

"ecorated chambers. 

I D A  BAY -- 

Roland Eberhard was a member o f  a p a r t y  which v i s i t e d  Mystery Creek 

cave i n  e a r l y  August . 

Over t h e  6 t h  and 7 t h  September a team c o n s i s t i n g  o f  Lindsay Wilson, 

S te fan  Eberhard and Rolan Eberhard under t h e  l eade rsh ip  o f  Le igh Gleeson 

undertook a successful t r i p  t o  Min i  Ma r t i n .  The descent and ascent 

of t h i s  spectacu lar  po tho le  was completed w i t h  s i n g l e  ropes and took 

ve hours.  

Sot:thsrn Caver October 1980 
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