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P LATE 2 9 . - Mining operat i ons a t  Queen s t own . 
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The development o f  the region i s  predominan t l y  attr ibut ab l e  to the min eral  
indus t ry which has  b een an integral  part  o f  t h e  region for over a hundred y ears . 
The region has proved to b e  exc ept ional ly  r i ch in a vari ety o f  mineral d epo s i t s  and 
has made a cons iderab l e  contribut ion t o  the  S t at e ' s  d eve l opment and economy . 

Thi s  pap er b r i e fl y examines  t h e  b as i s  o f  the  industry and s ome o f  t h e  main factor£ 
that w i l l  influen c e  i t s  futur e . On the  b a s i s  o f  pub l ished mine s t at i s t i c s  and g iven 
favourab l e  operat ing cond i t i on s , t h e  e s t ab l i shed mines o f  the region have o perat ing 
l ives spanning the next 1 3  to 30 years . The l onger t erm future o f  t h e  indu s try init ­
i a l l y  d ep ends on the dis covery o f  "new" ore depo s i t s  in a regi on con s i d ered t o  offer
good probab i l it i es for the d i s covery of further vo l canogen i c  b a s e  metal  sulphide
depo s i t s  and t in d epo s i t s  r e l at e d  to gran i t e  intrus ives . Desp i t e  t h i s , the  futur e 
of the mineral indus try in the reg ion cannot b e  guaranteed . However , car e fu l  p l anning
by , and c o - op erat i on b etween , the indus try and G overnment can improve the probab i l ity
of its cont inued exi s t en c e  and/ or expan s ion . 

I NTRODUCT I ON 

Th e  initial  s t ep towards the  devel opment o f  the mInIng industry in the region 
commenced in 1 8 5 4  when a party o f  p ro s pectors conduct ed an unsucc es s ful  s earch for 
go l d  in the area northeas t of K e l ly  Basin  ( on Macquar i e  Harbour) t owards Frenchmans 
Cap . During the l as t  1 2 0 years or s o , t h e  region has b e en ext en s ively  exp l ored by 
t h e  p i on eering prospectors , and , mor e  r e c ent l y  by exp l orat ion t eams us ing more s oph­
i s t icated  t e chniques . The culminati on o f  thes e e ffort s i s  now recorded on our maps , 
whi ch are dott ed with prospects  and mines , including three maj o r  producing m ines at 
Mt . Lye l l ,  Ros eb ery and Ren i s on B e l l ,  whi l e  our h i s t orical  records frequent l y  refer 
t o  dead corporat i ons which were unab l e  t o  dev e l op adequat e ore  r e s erves and/or  capital 
to  maintain their operat ions or individual ity . Thi s  c l early  i l lus trat e s  a b as ic 
feature o f  the indus try , in that , a l t hough mineral s howings (pro s p e ct s )  may b e  numerous , 
s igni fi cant depos i t s  are not frequent , and pro fit ab l e  mineral depos its  ( orebod i e s )  are 
r e l at iv e ly few . 

D e sp i t e  this  exp l orat i on e ffort , p art icul ar l y  during the l as t  two d e c ades , involv­
ing t en s  o f  mi l l i ons  o f  do l l ars  o f  exp enditure , no new maj or ore depos i t s  hav� b e en 
di s covered out s id e  the es t ab l i s h ed mining fi e l d s  of Mt . Lye l l  ( di s covered 1 8 8 3 ) , 
Ros eb ery ( 1 89 3 )  and Ren i s on B e l l ( 1 9 00 ) . However , succe s s ful  exp l orat i on w i thin thes e 
mInIng fi e l ds has perm i t t ed con t i nued product ion to the pre s en t  day , and has  provided 
a b a s e  for product i on during the next d e c ad e  o r  so . 

On a g l obal  s ca l e  mineral depos it s  charac t er i s t ical l y o ccur in province s , and 
whi l e  s ome  provinces are highly r ewarding , others y i e l d  few pro fi t ab l e  mines . This  
r e l a t i v e l y  smal l region has proved t o  be  excep t i onal ly rich in mineral  d epo s i t s , 
providing the raw materi a l s  for the  mining industry over a p eriod  o f  s om e  9 0  years , 
( S o l omon e t  a Z .  1 9 76) . The approximat e p roport ions  of contained m e t a l  produc t i on 
from t h e  r egion , re l at ive t o  t he t o t a l  Aus tra l i an mine product ion for 1 9 7 5  w ere  as 
fo l lows : t in 3 8 . 3 % ,  copper 1 2 . 4% ,  z in c  1 2 . 3% ,  go l d  1 0 . 3% ,  s i lver 9 . 6% ,  l ead 4 . 3% .  

Th e answer to the ques t i on "What i s  the future of the mInIng indust ry i n  the 
region ? "  l arge l y  depends on who you ask , what t ime  span i s  cons idered , what t e chno log­
ical advan c e s  are ant i c ipat ed , what p o l i t i cal / l eg i s l at ive chan g e s  are env i s aged  and 
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l e ad t ime b etween the 
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t ia l  ind:i cat: i on o f  a cummen c ement 

6 - 8  years fur an :. new ore dep o s i  
cOl1tllenced  hri thin th e n ext 10  to if the 

at CUXTent rat e s . Furthermore , n ew ore i t s  
developed b eyond the  boundari e s  o f  t h e  e s t ab l ished mining t en e co•  
t o  survive in the l ongeT t erm , i .  e .  2 0 - 3 0  years h en ce ,  

EXPLORAT ION 

The mos t  cri t i ca l  s t ag e s  in the mining are the exp lo rat i on s t ag e  ( o f  
dis covery and d e fini t ion) and the sub s equent financ ing and deve l opment of an ore 
dep o si t . i s  a high risk venture ( pe rhaps b e s t  described as one of the 
worl d ' s  b i g g e s t  g amb l ing bus in es s es )  in whi ch the  r i s k  and cos t s  i n creas e r ap id ly 
in respon s e  t o  increas ing t e chnical  di ffi cul t i es . Suc c e s s  ful exp l orat i on i s  initi a l l y  
d ep endant on the  o f  o c cu:crenc e  o f  o r e  and on the 
p rob ab i l ity o f  

Probab i  l i  t y  o f  O c currenc e  
The pro l i ferat i on o f  exp l orati on , and mining t enements that cover 

much of the  r eg i on indicate  that the con s i ders that there is amp l e  s cope  
for  the d i s covery o f  new exp l o i t ab l e  are depos i t s . The d i s tr ibut i on o f  thes e t en emen t s  
a l s o  broadly r e f l e c t s  thos e  areas current l y  con s idered to  o ffer higher pot en t i a l  for 
dis cover i es . Th i s  in t urn refl ects  the bToad regional  g e o l o g i c al features  o f  the  
region , whi c h  for the p urp o s e  o f  thi s di s cus s i on can b e  s ub divided into 5 main zones , 
notab ly :  
1 .  The o l der Precambri an rocks ( fi g . 1 ) whi ch form the w e s t ern margin o f  the c entral  

highlan d s . Thes e rocks are predominan t l y  quart z it e s , phy l l i t e s  and m i c a  s ch i s t s  
and con t ain rel at iv e l y  few mineral o c curren c e s  0 They are g eneral ly  cons idered 
to be of l ow p o t ent ial  for future s i gnifican t  mineral d i s coveri es . 

2 .  The central b e l t  o f  Cambrian Mt o Read vo l can i c s , compri sing the host  rocks t o  
t h e  bas e meta l  ores o f  Ros eb ery , Hercu l es , Mt . Lye l l  and many other 
prosp e ct s . The s e  rocks ext end the v i c inity  o f  Mt . D arwin , north to Mt . Mur ch i s on 
a.'1d b eyond . I t  i s  not too c t o  forecas t that other s imi l ar ore  dep o s i t s  
wi l l  b e  found i n  t h i s  b cl t �  However , t h e  b e s t  prom i s e  f o r  ad dit i onal  product i on 
in the  meditm!- l ong t e rm future i s  po s s ib l y  from mixed bas e metal s ulphIde depos i t s , 
i . e . the  l e ad - z in c - copper ores of the Ros eb ery t yp e .  

3 . The s ed imentary success ion t o  the w e s t , which i s  in part o lder than ( Precambr i an) 
and l at eral l y  equival ent to the !\It . Read vo l c an i c s . Thi s  s edimentary s uc c e s s i on 
incl ud e s  the  hos t rocks t o  the pyrrhot i t e - c as s i t er i t e  vein and rep l ac ement 
depos it s ( e . g .  Reni s on B e l l )  whi ch are deve loped  in rhe vicinity of gran i t i c  
intrus ions . Pro spect s o f  finding add i t i on a l  d epos it s  o f  thi s  typ e  are a l s o  
c on s i dered  t o  b e  quit e  good . 

4 .  The youn g er Ordov i c i an and S i l uro - D evoni an rocks contain many pol y-met al l ic fis s ure 
vein s , mos t  p robab l y  of gra.'1 i t o i d  origin . ( in the  DWldas - Z e ehan -Trial  Harbour are a s )  
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Ren i s on B e l l  9 , 89 5 , 0 0 0  1 . 34 %Sn 4 94 , 00 0  1 . 2 4 %Sn 1 0  

Ros eb ery 8 , 3 0 0 , 00 0  1 6 . 9 %Zn 5 8 8 , 0 0 0  1 2 . 6 .%Zn 1 3 
5 . 0 %Pb 4 . 0 %Pb 
1 .  0 2 %Cu O . 7%Cu 

1 42 g / t  Ag 1 4 9g / t  Ag 
2 . 9g/t  Au 2 . 8g/t  Au 

Mt . Lye l l  3 7 , 2 8 1 , 00 0  1 . 4 5 %  C u  2 , 2 1 5 , 00 0  1 3 
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The pot enti a l  to deve lop  a mine w i th suffici ent r e s erves for a medium t erm 
operat i on on s uch depo s i t s  i s  c ons idered t o  b e  l ow . 

5 . The a l t ered gran i t i c  rocks such as t ho s e  o f  the Heemskirk G ran i t e  o ffer  promis e  
for the future deve l opment o f  bulk  l ow grade t i n  depos its " 

Whi l e  the principal d i s covery g o a l s  for exp l orat i on in the 
to  be mas s ive l e ad - z ine- copper sulphide depos i t s  and 
the pos s ib i l ity  o f  l ocat ing and devel oping bulk  l ow 
other met a l s  s houl d not b e  n eg l ected  as a l ong er t e rm 

region are cons i dered 
t in - sulph i d e  depos i t s , 

ts o f  t he s e and 

amp l e  s cope  s t i l l  exi s t s  for the prospector , and fo r smal l er 
and 3nine  the smal l high grade ore depos i t s , s uch as tho s e  of the 
d i s t r i c t . 

Prob ab i l i t y  o f  Di s covery 

Otherwis e ,  
t o  devel op 

I t  i s  w e l l known that the r eg i on contains favourab l e  envi ronments for 
the l o c at ion of a var i ety of e conomi cal l y  s igni ficant mineral , but  as yet we  
have l i t t l e  appreciat ion o f  the ext ent o f  our mineral res ources . The p ro b ab i l i t y  
o f  d i scovery i s  primar i l y d ependent o n  g e o l o g i cal  s k i l l ,  the depth and n a t ure o f  
p o s t  mineral cover , the s i z e  and shape o f  the dep o s i t  and the respon s e  of t.h e  t arge t  
t o  g e o ch emi cal  and geophys i cal t e chni ques " 

Mineral expl orat ion in thi s regi on i s  s l ow and r e l at ively expens ive b y  compari s on 
wi th the Aus tral i an  main l and and the e as i ly d i s coverab l e  ore depos i t s . D i s crete  
higher grade con c entrat i ons whi ch out c rop o r  have s ome  po s i t ive s urface indication 
o f  the i r  pres en c e  have al ready b een found , and are in p roduct i on ,  has 
progre s s ed to a s t ag e  where various s ophi s t i cated g eo l ogical , 
g eophy s i cal  have r ep l aced the s imp l e  too l s  o f  the earl 
Individual ly , o r  in comb inat i on , thes e may 
condi t ions for ore  location .  G iven s uch favourab l e  indicat ions the exp l o r at i on phas e 
moves into one o f  ve ass e s sment (usua l ly d i amond dri l l ing ) , init i a l ly to 
confirm the pres ence of an ore dep o s i t , and sub s equent ly  to e s t ab l i s h  dimen s ions , 
metal  cont ent , treatment fea s ib i l i t y , po t ent ial  mining prob l ems and p o t ent i al value . 
I f  sub s equent detai l ed feas ib i l ity  s tudi es  indicate  that the depos i t  can b e  mined 
and that the met a l s  c an b e  extract ed and s o l d  economic al l y ,  there i s  an o rebody but 
not n e c es s ar i l y  a mine . 

TECHNOLOGY 

The asp e c t  of t e chnology needs onl y pass ing ment ion at this  s t ag e  as the b enefi t s  
t o  t h e  industry from advan ces  in  improved expl orat ion t e chniques , w i th great er 
s ensitivi t y , depth p enetrat i on , and vers at i l ity , whi ch could open up a n ew era of ore 
d i s covery in  the region ; t e chniques c ap ab l e  of overcoming increa s ing l y  d i fficu l t  

prob l ems ; the mine operateI' working environment and s a fety ; 
improvements and e ffi c i ency ; treatment o f  l owor grade ores ; improvements  
in w as t e  

The r o l e  o f  l uck in mineral i s  o ft en However , b ecaus e 
o f  
i s  

o f  t e chHo l ogy , i t s  rol e  has diminished and i t  
i n  mineral 

METAL P R I CES 

The factors whi ch influen c e  the 
incl ud e  confidence in 

p r i c e s  

many and var i e d . They 
for environmcntal 

of subs t itut es , vo l ume 
currenci e s  and warfare . Cons equently  

d e l i cate  ami difficu l t  t as k .  
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During the l as t two years the d epres s ed s t a t e  o f  t h e  worl d  economy has r es u l t ed 
in a s ev e r e  imb a l an c e  b etween worl d  metal  supp l y  and d emand , par t i cular l y  for copper , 
l e ad and z in c . As t h e  met al  s tocks  have r i s en t o  r ecord l e ve l s , there has b e en a 
corresponding drop in the pric e  o f  the s e  metal s ,  whi l e  at the s ame t ime t h e r e  has 
b e en a rap i d  e s c a l at i on in costs  in a l l areas of the  industry ( including l ab o ur , 
mat er i a l s ,  energy s ources and interest  on l o an s ) . Thi s  has l ed to the reduct i on or 
sus p en s ion o f  expenditure on s ome  maj o r  c ap i t a l  i t ems and on exp l o r at i on in the 
reg i on . The ful l  r ep ercus s ions o f  the s e  m e as ur e s  may not  b e  witness ed unt i l  s om e  
years from now . 

The p r i c e  t r ends for the princ ipal met a l s  produced in the  region during the 
p eriod 1 9 5 7 - 1 9 7 6  are i l lus trated in fig . 2 5 . I t  shou l d  b e  noted that graphs do not 
take into account effects of currency real ignments and inflation . 

The copp er pri c e  i s  s ti l l  w e l l b e l ow t h e  product ion cost s  o f  many mines around 
the wor l d  and unl e s s  the price  improves s ignifican t l y  in the immediate  future ,  
many more marg inal operat ions , such as Mt . Lye l l ,  w i l l inevit ab l y  fac e  c losure . The 
out l o ok i s  for the copper pri c e  t o  recover v ery s l ow ly during the next few y e ars  as 
demand i s  met  by wor l d  surplus s t o cks  ( curr en t l y  approximat e l y  1 . 7  m i l l ion t o nn e s ) 
and p roduc t i on l ev e l s  r eturn t o  normal . 

L ead and z inc  can b e  conven i ent l y  c on s i d ered  t o g ether , as they are usua l l y  mined 
t o gether , and unt i l  1 9 74 maint ained s im i l ar pri c e  l ev e l s  ( fig . 2 5 ) . I n  1 9 7 4 z in c  
e s t ab l i shed i t s e l f  as the h igher p r i c ed met a l  as  the  r e l at ive d emand for l e ad fel l .  
I n  g eneral th e out look  for the z in c  p r i c e  appears t o  s im i l ar to  that for c opper , that 
is for a s l ow recovery as the worl d  e c onomy improves . However , due to  l ead ' s  toxic  
proper t i e s  the  p r i c e  r ecovery w il l  probab l y  l ag b eh ind that  for z inc . 

The l on g er t erm out l ook for copp e r , l ead and z inc  on the wor l d  s c en e  i s  not c lear. 
However , there is a real  pos s ib i l ity  that s uppl y  w i l l  fal l cons i d er ab l y  short o f  
d emand during the n ext 1 0 - 1 5  years , l arge l y  due t o  the  prevai l ing econom i c  c l imat e 
wh i ch o ffers l i tt l e ,  i f  any , encouragement for maj or inves tment in n ew proj e c t  
devel opment which c ou l d  maintain exis ting operat i on s  and p roduct i on l eve l s , o r  
increas e product i on c apacity . For examp l e  a copp er pr i c e  o f  a t  l e a s t  $ 1 , 8 0 0  ( 1 , 40 0 )  
p er t onne woul d  prob ab l y  b e  required to  encour ag e  maj or capital  devel opm ent proj ects  
on exis t ing operat ion s , and s t i l l h i gh er prices wou l d  be necess ary to j us t i fy the 
enormous c ap i t a l  out l ay r equired t o  develop a "new" ore  d epos i t . 

The r ec ent imb a l ance between s upp l y and d emand for tin  aros e  from the  short - fal l 
i n  consumer d emand o c c as ioned by the wor l d  economi c recess ion . Cons equen t l y , the  
immed i a t e  out l ook for t in i s  much brigh t er than that for copper , l e ad and z in c . 
Tin p r i c es are exp e c t ed to r emain h i gh in l in e  w i t h  inadequat e producti on l ev el s . 

POL I T I CAL ACTI ONS 

Whi l e  we have no influence on w or l d  metal prices , one importan t  area where  s ome 
influen c e  on the future o f  the industry shou l d  b e  p o s s ib l e  is that o f  the p o l it i cal  
arena . I t  is  in t h e  int eres t s  o f  b o th t h e  S t at e  and F ederal governmen t s  to  devel op 
and maintain con d i t i ons in whi ch t h e  indus t ry c an  work t owards asc ertaining the 
extent and nature of the mineral r e s erves and po t ent i a l  mineral r e s ourc e s  of the 
reg ion , and h en c e  provide a basis  for t h e  p l anning of futur e mine d ev e l opmen t s  and 
dev e l opment s  in r e l at ed industr ies . Al t ernatively , if further s igni fi cant mineral 
resource s  ar e not foun d ,  the government c an c ommenc e the early p l anning , d ev e lopment 
and e s t ab l i s hment of the Stat e ' s  future econom i c  b as e .  

The 1 9 7 6  F ederal  budg et propos a l s  moved t owards the r e - e s t ab l is hm ent  o f  such a 
favourab l e  c l imat e with  the control  o f  infl at ion b e ing t h e  primary t arg e t , w i th the 
reduct ion of mine l i fe from 25 t o  5 years for t h e  cal culat ion o f  d epreciati on o f  
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cap i t al expenditur e  whi ch w i l l  h e lp t o  attract l o an funds for t h e  d ev e lopment o f  new 
mining proj e ct s , and with  the  easing o f  th e foreign investment p o l i cy .  

As ment ioned ear l i er ,  the  exp l orat ion i s  a h igh r i s k  v enture and thi s r i s k  flows 
on into the subs equent mine d ev e lopment and produc t i on phases . The on ly sure way 
o f  avoi ding this  r i s k  i s  t o  have enough cap ital  to survive the  inevitab l e  run s  o f  bad 
l uck and t o  maintain b e l i e f  in l ong  t erm profi t ab i l i ty . But desp i t e  t hi s , even the 
s t rong e s t  compan i e s  in t h i s  r e g i on may not have the n e c e s s ary c ap i t a l  to exp l or e  at 
the des ired s ca l e .  Hen c e  j oint operat ions  w i l l b e  o f  increas ing importan c e  a s  a 
means o f  ext ending ava i l ab l e  c ap i t a l  r e sources , and r educing r i s k . As mineral r esources  
o f  increas ingl y l ower grades  are s ought , and exp lorat ion and  d ev e lopment o f  o r e  
d epo s i t s  at increas ing l y greater depths are j us t i fi e d , the  n eed for mul t inat i onal  
c ap i t a l  and exp er t i s e  wi l l  b e c om e  increas ingly great . 

P arti cularly during periods o f  high meta l prices , increas ing pres s ur es are 
directed at governm en t s  to introduce n ew or  h i gh er l ev e l s  o f  t axat i on on the  indust ry . 
Whi l e  for various reasons thes e measur e s  may b e  cons idered d e s irab l e , unl es s  the 
imp l ications and imp l ementa t i on of s u ch r e fo rms are carefu l l y  thought out , t h ey can 
quic k l y  undermine inves tment confiden ce and g ive  r i s e  to adv e r s e  e ffects  in the  
l onger t erm .  

The final aspect t o  b e  b r i e fl y  c on s idered i s  that o f  l eg i s l at ion imp o s ing l and 
us e con t ro l s , which are predominan t l y  man i fe s t ed in  the growing c on cern w i th the pre­
s ervat i on and con s ervat ion o f the natural environment . Whil e ac c ep t ing t h e  conc ern 
and the des ir e  to r educe mans ' impact on the environment to an "acceptab l e" l ev e l , 
th e fol lowing points need to b e  evaluat e d  and r es o l ved : 
1 .  The increas ed c o s t s  incurred b y  mor e s t r ingent environmenta l  prot e c t i on measur es 

w i l l  u lt imat e l y  be p as s ed on t o  the  c onsumer . How much w i l l  the pub l i c  b e  
p r ep ar ed t o  pay for minim i s ing t h e  environment a l  impact o f  man ?  Envi ronment 
pro t e c t i on l eg i s l at i on mus t b a l an c e  the n e ed to  adequat e ly prot ect  the env iron ­
ment wh i l e  p ermitt ing industrial  d ev e l opment to  s ervi c e  t h e  commun i ty . 

2 .  Contro l l ing l eg i s l at i on and rul es  mus t  b e  e s t ab l ished  agains t an adequa t e  back­
ground o f  s c i en t i f i c  know l edg e . The environmental  impact o f  prop o s e d  develop­
ments mus t  be evaluated r e a l i s t i ca l l y as  almo s t  any act ion of man w i l l  have s ome 
effect . I n  thi s  r eg ard �h e  l ength o f  t im e  invo lved i s  often over looked , as we  
t end t o  over- emphas i s e  s hort - t erm environmen t a l  impac t s  and  underes t imate l ong 
term future n e eds . 

3 .  S im i l ar l y ,  a r ea l i s t i c  t imetab l e  for r ehab i l i t at ion and p o l l ut i on c ontrol  
measures shou l d  be  e s t ab l i s h ed . Future mine  devel opment in t h e  r eg i on w i l l 
g eneral ly  b e  abl e  t o  cope w i th most  environm ental  prot e c t i on d emands ,  but any 
g aps in our ava i l ab l e  t echno l og y  c anno t  b e  s o l ved overn ight . Undes i r ab l e  oper­
ati on s  cou l d  be phas ed out a s  the t echnol ogy and/or cap i t a l  r es ource s  are avail ab l e  
t o  r ep l ac e  o r  mod i fy them .  

4 . The mul t ip l e  l and  us e  conc ept may o ffer a m eans o f  avoi d in g  t h e  p os s ib i l ity o f  
natural r esources  b e ing unn e c c e s s ar i ly l ocked away . However , a n  accurat e  ass es s ­
m ent  o f  the l and ' s pot en t i a l  shou l d  b e  obtained . 
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