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INTRODUCTION 

With a few exceptions, the  known mines and mineral deposi ts  of the 

Katherine-Darwin Region f a l l  na tura l ly  i n t o  8 small number of ,subdivis ions ,  

based i n  par t  on g e o ~ a p h i c a l  location,  and i n  .part  on mineralogical and 

s t r u c t u r a l  s i m i l a r i t i e s ,  which a re  regarded a s  indicat ive  of genet ic  

re la t ionsh ips .  

Gold, copper, s i lver-lead-zinc,  t i n ,  tungsten, uranium, and i ron  

ores  a re  the  main minerals which have been produced t o  date or a r e  known t o  

e x i s t  i n  mineable quan t i t i es  i n  the  area ,  e i t h e r  alone or i n  various 

combinations. 

HISTORY 

Gold i s  reported t o  have been discovered i n  1865, but the  discovery 

was not confirmed till 1869 ( ~ a u e r ,  1964); by 1881 mining a c t i v i t y  appears 

t o  have been widespread throughout the  area ,  and by the  end of the century, 
4 

most of the  major mineral d e p o ~ i t s  (other than uranium and i r o n  ore) had 

been discovered and were being worked. These included gold a t  Pine Creek, 

Union Reefs,  Brocks Creek, and Northern Hercules; t i n  a t  West Arm, Mount 

F inn iss ,  Mount Wells, and Mount Shoobridge; s i lver- lead a t  the  Evelyn mine; 

copper a t  Daly River; and copper-gold a t  I ron Blow. I n  t he  e a r l y  years 

of t h i s  century,  these depositsAwere supplemented by the discoveries of t i n  

a i  Maranboy, Hayes Creek, and Horseshoe Creek, and wolfram a t  Wolfram H i l l ,  

but  mining a c t i v i t y  began t o  decline about 1920 and did not improve u n t i l  

t he  post-war development of the  ea r ly  1950's began t o  take e f fec t .  
" - 

Since then,  mineral production has been dominated by t he  discovery of 

t he  uranium-copper orebodiss of the  Rum Jungle area  i n  1949; the  uranium 

3 

' .  
-- -- 

* only key references  have been spec i f i c a l l y  quoted i n  the  descr ipt ive  

accounts of the  various mines and mineral deposi ts ,  but numerous other 

re levan t  r epo r t s ,  both published and unpublished, a re  l i s t e d  i n  t he  general 

bib?ioflaphy. Information on old workings and production s t a t i s t i c s ,  unless 

otherwise s t a t e d ,  has been larsly obtained from Annual Reports of the 

Director  of Mines, Wardens and Inspectors of Mines, Northern Ter r i to ry ,  but  it 
,, has not generally been possible t o  acknowledge the  sources of t h i s  inform- 

a t i o n  i n  d e t a i l  i n  the  text,. K.R. Yates (BMR) co l la ted  much of the  

v information which was derived from these references and i s  used i n  t h i s  

account. 



orebodies of the  South Al l iga tor  River area ,  discovered i n  1953-54; and 

the  Frances Creek i ron  orebodies, which came i n t o  production i n  1966. 

Owing t o  incomplete production records, espec ia l ly  before about 

9890, the  r e l a t i v e  importance of many of the  mines and mineral deposits  i s  

d i f f i c u l t  t o  assesso  When recorded production f igures  a r e  converted t o  

values a t  current  pr ices ,  the  Rum Jungle area (uranium, copper, and sub- 

ordinate  lead)  and the South Al l igator  River area (uranium and minor gold) 

a r e  estimated t o  have accounted f o r  about three-quarters of the  t o t a l  

recorded mineral production of the  region (excluding construction mater ia ls) .  

This  i s  a l l  the  more s t r i k i n g  since nei ther  was a major producer before 

1950. Of the  remaining l o c a l i t i e s ,  the  most productive have been the  Spring 

~ i l l / ~ n i o n  ~ e e f s / P i n e  Creek mineral b e l t  (gold, t i n ,  copper, and s i lver- lead)  , 
the  Brozks ~ r e e k / ~ o s m o ~ o l i t a n  Howley area (gold, copper), Mount Wells ( t i n ) ,  

L Wolfram ~ i l l / ~ o r s e s h o e  Creek ( t i n ,  wolfram, gold, copper, l ead) ,  West Arm/  

Mount Finniss  ( t i n ,  gold, t a n t a l i t e )  , Maranboy-Yeuralba ( t i n ,  wolfram, 

copper) ,  and I ron ~ l o w / ~ a m  Creek (copper, gold). Other s ign i f ican t  

producers have been t he  Northern Hercules area  (gold, copper, s i lver- lead,  

t i n ) ,  Daly River (copper), Mount Shoobridge ( t i n ,  copper), Umbrawarra ( t i n ) ,  
' 

Woolwonga (gold) ,  and Hayes Creek ( t i n ) .  

I n  terms of individual  metals, uranium (including the estimated 

uranium content of stockpiled ore) i s  estimated t o  make up approximately two- 

t h i r d s  of the t o t a l  value of the recorded mineral production of t he  region 

(excluding construction materials)  , although t h i s  cannot be computed 

exac t ly ,  s ince  the s e l l i n g  pr ice  of uranium produced a t  Rum Jungle has not 

been made public. Of t h e  remaining metals, copper has been the  most 

important (28,900 tons of metal i n  concentrates and stockpiled ore a t  Rum 

Jmgle ,  plus 29,600 tons of ore from other l o c a l i t i e s ,  estimated t o  average 

about 15 percent CU). This i s  followed by gold (recorded production about 

520,000 ox, whish i s  known t o  be incomplete), and t i n  (recorded production 

about 7000 tons  of concentrate,  which i s  a l so  known t o  be incomplete). 

Other s i gn i f i c an t  contributions have been made by s i lver- lead (4100 tons of 

lead i n  Rum Jungle concentrates and 4000 tons of si lver-lead ore from other 

l o c a l i t i e s ) ,  and wolfram (830 tons of concentrate). Tan ta l i t e  (15 tons of 

concentra te)  and manganese (450 tons of ore) have been minor contributors.  

The t o t a l  recorded production of gold and t i n  concentrates i s  greater  

than the  f i gu re s  obtained by adding up the known production from individual  

mines ( see  Table 14) ,  because the source of some production i s  not recorded, 

e spec i a l l y  i n  the  case of a l l u v i a l  workings before about 1890. 



Excluding urafium and construction mater ia ls ,  the value of recorded 

production of t he  whole region would amount t o  about $52,000,000 a t  current 

( 1966) p r ices .  

GENESIS 
! -- 

.o. . , , , 

The most important orebodies of the  Katherine-Darwin Region, i n  
. , . . . , .  

terms of value of production, a r e  the  uranium-copper-lead deposits  of the 
. . 

Rum Jungle area,. and the  uranium-gold deposits  of the South Al l igator  River 
. . . .  , 

area .  Both these groups show pronounced s t ra t i@gphica l  or l i t ho log i ca l  

con t ro l ;  most of the  orebodies l i e  i n  carbonaceous or  c h l o r i t i c  and i n  par t  

p y r i t i c  shales  and s l a t e s ,  which a re  assigned t o  the  Golden Dyke Formation 

i n  the  Rum Jungle a rea  and t o  the  Koolpin Formation i n  the  South Al l igator  

River area .  Most of the  deposits  i n  the  Rum Jungle a rea  a l so  l i e  within a 

Pew hundred f e e t  of the  coatact  of these s l a t e s  with the  underlying Coomalie 

Dolomite; i n  t he  South Al l igator  River area  comparable dolomites occur, 

but  t h e i r  r e l a t i o n  t o  the  ore deposits  is  not a s  close.  I n  both areas,  the  

major deposits  a l s o  occur c lose  t o  the  unconformity between Lower Proterozoic 

and Carpentarian 'or Adelaidean rocks,  and i n  t he  South Al l iga tor  River area  

severa l  of them ac tua l ly  transgress the  unconformity. The major deposits  

i n  both a reas  a l s o  occur c lose  t o  major f a u l t s  o r  shear zones. .However, 

i n  t he  South Al l iga tor  River a rea ,  a t  l e a s t  one of t he  deposi ts  occurs i n  a 
3 ,, 

volcanic neck, apparently r e l a t ed  t o  lavas within the  Carpentarian succession, 
. . .  ., . 

while a t  Rum Jungle t he  re la , t ion  of the  orebodies t o  the Rum Jungle Complex 

i s  obscure, s ince  at  l e a s t  pa r t  of the  complex antedates the deposit ion of 

t he  Lower Proterozoic sedi.mentary rocks. 

Condon & Walpole (1 955) in terpreted most of the dolomite occurrences 

i n  t h e  Sou-th Al l igator  River a rea  and some i n  the Rum Jungle a rea  as reef 

bxeccias? and concluded t h a t  the uranium mineralization i s  syngenetic because 

i t  i s  pe r s i s t en t l y  associated with a pa r t i cu l a r  sedimentary f a c i e s ,  although 

metal  values may have been red i s t r ibu ted  during subsequent fo ld ing  and 

nearby igneous ac t iv i ty .  More recen t ly  t he  o r ig in  of the  deposits  i n  the  

South Al l iga tor  Ri.ver a rea  has been a t t r i bu t ed  t o  the  Carpentarian acid 

vo1cani.c~ (stewart;, 1 9 6 5 ) ~  although Prichard (1 965) s t i l l  accepts the 

e a r l i e r  i n t e rp re t a t i on ;  Spra t t  (1 965) t r e a t s  the  reef  hypothesis with some 

res'ekvations f o r  the  Rum ~ u n ~ l e  ' area. 

The gold deposits  of the  Cosmopolitan ~ o w l e ~ / ~ r i d g e  Creek area  and a t  

t he  Golden Dyke mine a l so  show s t rong  s t r a t i g r aph i ca l  control ;  economic 

mineral izat ion i s  virtual . ly r e s t r i c t e d  t o  the p y r i t i c  s l a t &  and s ch i s t s  

which contain  nodules and lenses of quartz. The beds a re  par t  of the Golden 



Dyke Fo:rmation7 and although. most of the  disseminated pyr i t e  was probably 

syngenetic, the  gold mineralization was probably younger and controlled by 

the  favourab1.e physical and chemical cha rac t e r i s t i c s  of the beds. 

Except f o r  occurrences of i r on  ore and construction mater ia ls ,  most 

of t he  remaining mines and mineral deposits  a re  of hydrothermal o r ig in  and 

comprise quar tz  veins,  f i s s u r e  lodes,  g e i s e n s ,  and pegmatites, commonly 

located wi thin  the Lower Proterozoic sedimentary rocks near one o r  other 

of t h e  major g r an i t i c  in t rus ions .  Several groups of deposits  a re  

c lus te red  around the  composite Cullen Granite ba tho l i th  and the  nearby (and 

probably re1ated)Mount Shoot~ridge, Buns ide ,  Margaret, Pr ices  Springs, 

~ c ~ i n i a ~ ,  and wolfram K i l l  ~ r a n i t e s  o They comprise the  tin-copper-lead 

deposi ts  of t h e  Mout  Shoobridge area;  the Ha;ves Creek t i n  f i e l d ;  the  

gold deposi ts  of Brocks Creek, Woolwongao and Yam Creek; t he  complex 

gold and base-metal sulpUde lodes of I ron Blow and Mount Bonnie; the  t i n  

and tin-copper deposi,ts of Mount Wells, Mount Masson, and Mount H a r r i s ;  

t he  lead occurrences of Minglo and Namoona, and the  si lver-lead-zinc lodes 

of' t he  Evelyn and McGaxthys mines; the Northern Hercules gold mine; the  

copper and capper-gold-arsenic lodes of Coronet H i l l ,  Mount Davis, and 

Mount Diamond; the  t i n  and wolfram lodes, i n  par t  with minor copper and 

l ead ,  of Wolfram H i : l l ,  Hidden Valley, Emerald Creek, Horseshoe Creek, Mount 

Todd, and Yenberrie; and the  gold deposits  of Wandie, Driff iel .d,  Mount Todd, 

and WooPngi. 

I n  addi t ion,  a ma302 re-entrant  of sediments within t he  Cullen 

bathcl . i th  contains a nignly productive s o u s  of deposits ,  most of which a r e  

local ized on a large  shear zone which c losely  follows the north-westerly 

a x i s  of t he  re-entrant .  The deposits  include the  gold, t i n ,  and s i lve r -  

lead ascurrebl.ees of the  ~ u r r u n d i e / ~ ~ r i n ~  ~ i l l d ~ l o r a  Belle area, the  

aur i fe rous  l ~ d e s  o f  the  Uxion Reef and Pine Creek areas ,  and the  copper 

deposi ts  of Copperf'ield. 

Many of the  depcsi ts  associated with the  Cullen Granite a?e 

character ized by complex miners1 associa t ions ,  such a s  gold-copper-lead- 

zinc a t  I ron Blow and Mount Bonnie, tin-copper a t  Mount Wells, t in-lead a t  

Emerald Creek, and wolf ram-copper-molybdenum a t  Yenberrie , A range of 

condi t ions  from mesotSerma1 t o  hypothermal appears t o  be represented by 

these  assoc ia t ions .  

Nearly a l l  the  deposits  a re  associated with f a u l t s  or shear zones, 

but  some degree of s t r a t i g r aph i ca l  or l i t ho log i ca l  control  i s  evident; t he  

more massive sulphide deposi ts ,  such a s  I ron Blow and Mount E l l i son ,  and the  

s i l ve r - l e ad  lodes,  sach a s  t h e  Evelyn, a r e  generally found i n  the black 

s late/chert /doicmite emiranment of the  Golden Dyke Formation, whereas the  
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bulk of the  quartz-gangue gold and t i n  deposits  occurs i n  the  greywacke 

and s l a t e  of t he  Burrel l  Creek and Masson Formations. 

I I n  the  south-east,  the  t i n  and tin-wolfram-copper deposits  of * 
Maranboy axld Yeuralba a re  a l s o  c losely  associated with g r an i t i c  in t rus ives  

and show many s i m i l a r i t i e s  t o  some of the deposits  near the  Cullen GraniSe. 

. 8 

I n  t h e  west, the  t i n - t a n t a l i t e  deposits  of the  West Arm/~ount ~ i n n i s s /  

Mount Tolmer b e l t  and t he  copper deposits  of the  Daly River a rea  may be 
, . .  

r e l a t e d  t o  t he  Li tchf ie ld  Complex; a southern extension of t h i s  b e l t  

includes t he  gold deposits  of Fle tchers  Gully and t he  t i n  lodes of the Col l ia  

and Buldiva a reas ,  which a r e  c lose ly  associated with the  Allia and Soldiers 

Creek Granites. 

Supergene enrichment of iron-rich.sediments i n  the  Masson Formation 

i s  thought t o  have been responsible f o r  the  Frances Creek iron-ore deposits  

(mostly hemati te);  h i t o h a r d s  Lode a t  Mount Bundey (magnetite and minor . 
sulphi.des, oxidized t o  mart i te)  i s  a product of magmatic segregation or - 
contact  metasomatic replacement r e s u l t i n g  from the  in t rus ion  of the  Mount 

Goyder Syenite.  . 
RUM JmGLE =A (I?ig. 25)* 

Rum Jccnale Mines 

Jensen (I 91 5a) ; Condon & Walpole (1 955) ; Rhodes (1 965) ; F i t  zgerald 

& Hartley (1965); Spra t t  (1965). 

- .  

The Rum Jungle a rea  i s  the  outstanding mineral producer of the  

Katherine-Darwin Region, l a rge ly  owing t o  t he  production of uranium s ince 

1949. Base metals, notably copper and lead,  a r e  associated with several  of 

the  uranium orebodies and a l so  form separate bodies i n  the  same general 

geological  se t t ing .  A number of phosphate rock occurrences a r e  a l so  known. 

* 
A l l  ava i lab le  geological  da t a  on t he  Rum Jungle a rea  a r e  cur ren t ly  being 

reviewed and compiled by the  Bureau of Mineral Resources, and it i s  hDped t o  

undertake a s i m i l a r  review f o r  the  South A l l i g a t o r  area. For t h i s  reason, 

only summaries of t h e  geology and economic geology of these  two areas  a r e  

given here ,  although the  deposits  a r e  of outstanding importance. 



Bef are -I 949, I;:?.~.;T srrm,ll-acu'1.e produc.!.$ion of ccrzpper i s  recorded from 

t h i s  a r e s ,  faclu.dfng ab.>u.-?? 60 t ~ n s  s* 9 "jpsceen'b aT:e i n  3 907 TWO diamond 

3.rfll .  h c l e ~  were put down. .to i:ne:!.i::.sd depths of ,309 and 320 f e e t  i n  1913, 

bu t  s i gn i f i c an t  coppez values,  between : m d  5 percent, were only 

encoun.tered Pm -i;h.e aesrjndml3.y enriched zone, between 35 and 67 f e e t  

i nc l i ned  dep.th, i :~  sne o f  t he  hales  ensen en, '1 9.1 53,) . Si.nce 1949 , in tensive  

explorat ion by the E,~wea91 af Kf.asrii R.esour~ea and Ter r i to ry  Enterprises P ty  

L t d  has res i l l ted  i n  .tha d i s cwery  and delis;eation cr" four  uranium orebodies, 

two copper orekiodies, one Is.~ge l.av-gxade lead occurrence, a,nd a gruup of 

phosphate rook Z I C S C V Z X ~ ~ O ~ S ;  ~ e ~ ; l i % ~ a P  other promisln.g uranium and base-metal 

prospects a r e  s t i l l  1~3.ds.rr i . x ves t l g3 . k im  at- %he %Arne of wri.tiing (~une,,1966). 

Most sf t h e  urr%r&uxli and bsss-:iaste'l. crsb1odi.e~ Pocsied occur within a 

r e E a t i ~ ~ e P y  ~12911 area,  le:,aall.y h a w n  aa the  CEmbayment;q, in which Lower 

Prct;erozoi.c serlirne~tary 202ks c c c u g  a ~e -e s t r ac t  f.n the  Bum Jungle Complex. 

The o.rek.c.odios a r e  r e a t ~ ~ : l , ~ ~ t e d  %a pByri';i.,3 blaek s l a t e  o r  c h l o r i t i c  s ch i s t  of 
* 

t he  Golden Dyke Fa:rrnatioi?, c lose  2-,0 i t s  cum-tact with ,the underlying Coomalie 

Doiomi.te . 

The sedimenta.ry r . 3 ~ 1 ~ ~  d i p  off the  Run Jungle Complex i n  a broad dome- 

shaped s t r u c t u r e ,  md, ,the E ~ o ~ . ~ B G x .  kiss been shcwmp at  l e e s t  i n  pa r t ,  t o  

antedate th.em (~knodes,3965). The tEni.ayme;~tic wh:Lch is  formed by the  

displacement ctf  pie :cnp2..ex f ~ r  about 3 miles a l ~ n g  the  G i r n d . ~  Reef Fau l t ,  
. . 

i s  occupi.ed by a broad uvest-_u-L.fd-rfng s,v,l.c.llnal, si':ruc thlre, c.,omplicated by 

Light: minor f okdi.3.g afi5 ,i:r~-ts~.ac: s,hr;a~i~;.~q of' ~ m . y  cf %he roisks ,, Orebodies 

M ~ s t  O$ t h e  o . T ~ ~ c , ~ ~ ~ B  ~ Q " ~ V I  &% S. f e l a t i y e 1 ~  @emstant; dep,f;h9 Setween 

100 a i d  300 f e e t  below the  present s:.wf ace The present surface i.n many 

places  a l s o  coinci.dea fa i r ly  c l ~ s e 1 . y  with t h e  o ld  ercsion surface sepaxating 

t he  Lower Prc?terozo:ic r . 2 ~ : ~ ~  from umonf ormab3.y overlying sands tone and 

brecc ia  of pro'bable Adelaidean age. 

The orebodf.ss a,re .thus 3:roarlly esntzol led by s t ra t ig raphy  - bei,ng 

confined t o  %he i m e r  ppcstfon of the  Gb;%.den Dyke Format:ion - but the  par t  

played i n  ore l a za l i z a t i an  by the  Gl,a.n%s Rsef Faul t ,  the Rum Jungle Complex, 

minor s t ruc  tura.1 fea tures ,  the m~onf;o.rmi.C;y s.mf ace, and  li thological  

changes within the Gold.en Dyke Porma'~:Lon i t s e l f ,  have n.ot been completely 

assessed.  

Within the E$u5a,y~!ent, > > 3 2 ~ e F ? b o d d y ,  wjiich was the  s i t e  of the 

original .  urar.ium disco.-qery i n  ths RX~XLI Jmgle a rea ,  zonsisted, o f  disseminated 

urmf wn and copper n inesa l iza i ;90  i n  a steeply souih-dipping zone, 50 t o  80 



f e e t  wide and about 400 f e e t  long, which has been mined by an open cut t o  a 

v e r t i c a l  depth of 350 f e e t .  Uraninite, to rbern i te ,  chalcopyrite,  borni te ,  

and galena were the main ore minerals, and production amounted t o  270,000 
. , . . . , ,  

tons  of ore averaging 0.33 percent U 0 and 3.4 percent Cu, plus 279,000 
3 8 

tons  averaging 2.8 percent Cu, 76,000 tons averaging 5.4 percent Pb , and 

40,000 tons averaging 0.28 percent U 0 only, ( ~ ~ r a t t ,  1965; ~ i t z g e r a l d  & 3 8 
Hartley, 1965). Cobaltg and t o  a l esse r  extent  n ickel ,  occurred i n  some 

of the  copper and lead ore,  but  could not be economically extracted.  , 

Samples contained 0.75 percent Co. 97,600 oz of s i l v e r  have been recorded 

i n  the  copper concentrates. 

A t  Dysons, about a mile ea s t  of Whites, another north-easterly- 

t rend ing  lens of mineralized material  has been mined by open cut  t o  a depth 

of 150 f e e t ,  y i e ld ing  '154,000 tons of ore with an average content of 0.34 , 

percent U 0 
3 8 '  

Uraninite and s a l e e i t e  were the  main ore minerals. 

Immediately south-west of Whites, the  Intermediate Deposit, which was 

a copper orebody without associated uranium mineralizatibn,  has been mined 

by  open cu t t ing .  ,350,000 tons of ore,  assaying 3 ,percent  Cu, and 40,000 

tons  of oxidized ore and 200,000 tons of low-grade material  have been 

produced. The geological s e t t i n g  i s  s i m i l a r  t o  Whites deposit ( ~ o ~ s e s ,  

1965) 

Browns prospect, which i s  a l so  within the  'Embayment' a rea ,  i s  the  

only major lead deposit known i n  the  Rum Jungle area. It i s  1 mile south- 

west of Whites, and occurs i n  g raph i t i c ,  s e r i c i t i c ,  and ta lcose  s l a t e  and 

s c h i s t  comparable t o  those a t  Whites. The primary ore minerals a r e  galena 

and minor chalcopyrite,  spha le r i t e ,  and l innae i te ;  ce russ i t e  and malachite 

predominate i n  the oxidized zone, within about 50 f e e t  of the  surface. 

This deposit  has been traced f o r  about 3000 f e e t  i n  length and 1200 f e e t  i n  

depth, and va r i e s  i n  width from about 40 t o  160 feet3  the average grade has 

not  been disclosed.  The body trends east-north-east and dips t o  the south; 

t he  d ip  i s  shallow near the  surface ,  but  steepens t o  about 85' at  a depth 

of 150 f e e t  (Thomas & Whitcher, 1965). 

Outside the  Ernbayment area ,  only two orebodies have been worked. A t  

Mouqt Burton, 3 miles west of Whites, a small l en t i cu l a r  body containing 

disseminated t o rbe rn i t e ,  pitchblende, malachite, and chalcoci te  has been 

mined t o  produce 6000 tons of ore ,  averaging 0.21 percent U 0 and 1.04 3 8 
percent Cu, and 1400 tons averaging 2.66 percent Cu. The hos t  rocks were 

p y r i t i c  black s l a t e  and minor quar tz i t e ,  underlain by dolomite (Sprat\ 1965). 
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AL IhlL:=C~geek Scl&i!~,, 4 1r~i1.9~ south ~f WkaPtes x ran in t te  was t h e  

mal.n ore mineral, sad. ~aod.n~z%l.o:n, some ~ . f  whica,b i s  s t i l l  stock-piled, 

amam"c;ed Lo 653,900 t i ~ ~ ~ s  o f  ore, averag5'r:o.g 6.4 percenk U. 0 
j 8' The host  rock 

i . s  el i lor i t ic  . ; ah i~h ,  ~7csa.pCy-L::ag ~0~.kh-~e~.$-t~e1[1d1~fig syr~z l ine  between the  

Rmn Jungle @om2%ex a~;-oi ths Wa~%erho.use Granite, The o:rebcdy occurred jus t  

below the  prssent base of  oxid.at:laat, a t  a depth o f  about 100 f e e t ,  and was 

about 75Q fee t  long, .i 5i) f e e t  vd-de, aid. '9 30 feet th ick ,  elongated p a r a l l e l  

t o  t h e  f o l d  a x i s  i c  t:hs host r:oaks (sPrat,t ,?965) 

Anather small se~oad&r,y copper orebody has recent ly  been indicated 

by auger and waggon dr i l . l ing a% Mount F i tch ,  5 miles north-west of Whites. 

The main ore mine:rals are  malachite and chal.cocite, and the deposit  over- 

1 i . e ~  low-grade pyrite-ohaPoopyri.t;e d n e r a l i z a t f  om i n  bot;h t he  Golden Dyke 

Formation and t he  Goomalle DoLmiiie. 

The known phospliate asc,msences of the Rum Jungle a rea  a r e  largely  

concentrated near Cast:Ssmai~e H I R I ,  I& miles ea s t  of Batehelor township, 

and include the  -- Gsallsec arid Easticks deposits ,  Similar occurrences have 

a l s o  been recorded from the W a t e r h o ~  m d  S,tawleton areas ,  from 6 t o  8 miles 

south of t he  township. A91 the  deposits  occur a t  ar close  t o  the Lower 

~rute:rsrzoic/~delaide.%n. ~ubcozraf omsty,  o.verPfing weakly phosphatic dolomite and 

s i l t s t o n e  o f  the Coomalie IIoicomit;e and Golden Dyke Formation, and a r e  

regarded as th.e produc,ts rsf se.3.imentatXon and supergene con.centration i n  the  

period i.mmediately prececi:i:ng .the depositf on of the  Adelaidean rocks. The 

phosphate rock occurrences range from a l i l a c  or re2  apa t i t e  s i l t s t o n e  and 

sandstone . to  a quart;iz breoc5.a irii%h a phosphatic matrix* Fluorapat i te  i s  

the  dominant phosphake n inera l ,  genexally associater? with f i n e l y  divided 

hematite. Assays raqp up Lo j: percent. P 0 wit.h 4 t o  18 percent Fep03 
2 5' 

and froar, 7 t o  33 ~pzcsnt O 
'""'2 3 

Reserves ma estl.mz.t.ed a* about 5,000,000 

,tons o f  phosphate z:ock, a7rerag:ing b @  percent P 0 o.f which about 
2 5' 

1,000,000 tone a m  i n  th.e GaoEse,::: ciepasit The mater ia l  5,s si l t table f o r  use 

as @.*oim.c! rock phcsphste, but zt:>t far the  rn~c~3fac:.%u.~~.s o f  s~perphosphate ,  

and there  a r e  at: present. no plans For i.ts immediate u t i l i z a t i o n  ( ~ r i t c h a r d  

& Cook, 1905)o 

O f  o ther  praspe,cts in the are,%, Area 55, 5 &-l.es west-north-west of 

Batchelor townshi.p, appealus t o  of.f"ar the ireat p"~asibfl :Eties.  Low-grade 

uranium, copper , end lsad mLareraliea%i.on has been encou~kered i n  d r i l l  

ho les  put down t o  t e s t  geopkg~5.~2a: and geooherni.oal a r ~ o m l i e s  i n  G ~ l d e n  Dyke 

and Coomal:fe Dolomite rocks, wtd appears t o  be :related t o  mi.nor s t ruc tu r a l  

f ea-tures , i.nc:l.uding sh~s r  aolea and, stsep2.y ~lmsgixzg f o l d  axes. Fccrtkler 

work i s  i n  progress, 



. . . , 

Other prospec%s which of fe r  p o s s i b i l i t i e s  f o r  the occurrence of 

both  uranium and base-metal deposits  a r e  Doleri te Ridare, between Area 55 
. . .  

and Momt Burt~ln;  the  Celia Creek area,  12 miles north of Batche1.m 
. ,  . . . .  

t ownshipg the  R.m Jungle East  a rea  ( ~ o o d c u t t e r s  prospects) between Manton 
.. . , . , . .  . 

Dam and the  BaLche1.0~ turn-off on the  S tuar t  Highway; and the  Gould - 
, . .. , . 

Air f ie ld  and Waterhouse areas ,  south of Batchelor townshipo Further 

geophysical and geochemical. surveys, with provision f o r  follow-up diamond 

d r i l l i n g ,  a r e  now being undertaken by the  Bureau of Mineral Resources i n  

t he  Rum Jungle East  and Gould Ai r f ie ld  areas. 

Out ly ing Prospects 

Away from Rum Jungle, a number of o ther  radioactive anomalies occur 
\ .  

around the  margin of the Rum Jungle .Complex. They include t he  Brodribb, 

E l l a  Creek, Manton, and Crater  prospects, -but on'-the avai lable  information 

these  a re  unl ikely  t o  have any po ten t ia l  f o r  economic development. 

The Brodribb prospect, 15 miles north of Rum Jungle, has been tes ted 

by extensive costeaning and s i x  diamond d r i l l  holes t o t a l l i n g  1580 f e e t ,  

bu t  the  r ad ioac t i v i t y  appears t o  be concentrated i n  supe r f i c i a l  ferruginous 

depos i t s  overlying p y r i t i c  s l a t e  of the Golden Dyke Formation, and no 

primary mineralization of economic ~ a d e  has been located ( ~ u l l i v a n ,  1953b, 

unpubl.; Mathesonj 1953b, unpubl.). A t  E l l a  Creek, 3 miles t o  the e a s t ,  

and a t  Frazer,  anoth.er 4 miles t o  ' the  north-east , conditions appear t o  be 

s i m i l a r  (smiths K ,  1953, unpubl. ; Sul l ivan,  1953b, unpubl.) . 
A t  the  Crater  prospect, 1 mile north-east of Batchelor township, 

mineral izat ion occurs i n  beds of the  Crater Formation, espec ia l ly  i n  a 

conglomerate, 90 f e e t  th ick ,  which s t r i k e s  west-north-west and dips  south 

a t  4 0 '  T h i s  prospect was t es ted  by two diamond d r i l l  holes t o t a l l i n g  

1140 f e e t ,  and the  rad ioac t iv i ty  was found t o  be due t o  d e t r i t a l  grains of 

t ho r i an i t e  i n  $he conglomerate (MacKay, 1 9 5 3 ~ ~  unpubl.; Rhodes, 1960, 

unpubl.). The Manton. prospect , 15 miles north-north-east of Batchelor, 

i s  a l s o  i n  beds of the Crater  Formation, and may be of t he  same type. 

Twelve miles south-west of Rum Jungle, the  Tolmer uranium prospect 

o c o w s  i n  rocks of the  Bur re l l  Creek Formation about half  a mile north of 

the  Giants Reef Faul t .  This prospect has been tes ted  by Rio Tinto 

Exploration,  bu t  no ore bodies of economic grade were discovered. 

There a r e  a l so  four separate radioactive prospects, known as 

Waterhouse No.1, 2 ,  3, and 4, i n  the area  betweten 4 and 8 miles south and 



south-east of" B a t e h e l ~ r  township. Scme dehsi,led geological and geophysical 

work has been done cc~l a l l  of them, and N0.2 has been t e s t ed  b y  a s h a l l ~ w  

s h a f t  put down by United Uranium N O L O  and two diamond d r i l l  holes put down 
, . 

by the  Bureau of Minezal Reaowceso Rowever, resul%a t o  date a r e  regarded 

a s  inconc lu.si.lie, s f m.the:r I .westiga$lon 'by the  Bureau of Mineral 

Resources i s  i n  progress at the  time of wr i t ing   me '9966) 

A nimber c f  q:~.artz-tcurmaline s'i;ringers? ranging from a few inches 

t o  se.,veral f e e t  wide, socur i n  arkoslt2 grit and qu.a.rt;z-pebble conglomerate 

of the  Lower Pro""brszoic Grater Formation 3 miles east; of Batchelor town- 
a$ the  Bat.che],p~ aspect 

shlp.  Ozs or r;.ir$fww worked i a  1943 and yielded 12 oz of gold from about 

62  cwt of ore, The str2apr appsars t o  have been almost completely re- 

moved i n  the course a"l'his ~peeraLfon, and no o,fher occurrences of 

auri .f  eroas materia3 have been 10s stsd f n the a rea  ( ~ u ~ ~ i . ~ r a n ,  1 9 4 6 ~ ~  unpabl. ; 

C T C J ~ ! ,  '9 965ao ~2pElb3.~) u 

At; the Virginia M-, 1 mile eas t  o f  St,apleton Siding, 24 oz of gold 

a r e  reported t o  have been ccbiained before 189l,  and workings a re  reported 

t o  have included a s h a f . ~  120 f e,eL deep  enis is on Wsocls , 11686; Parkes, 1892). 

- 
A t  the L i t t l e  Fi.axi.ss Rives C:roxsl.ag on the  ~ t a ~ l e t o n / ~ o u n t  Tolmer 

road? t r ace s  of copper have 'been reported f r o m  poor1.y exposed s l a t e ,  probably 

of t he  Burre 1.1 Creek Fcsrrnatl~n. 

Occurrences of i r c n   re are  howa ffm the  Darwin River, Beetsons, 

Stapletom, an5 Momt Mabel arezs ,  m d  magnesite from the Stapleton area.  .j t 

These are  discussed on pp. 63 a d  7 r e  

SOUTH ALLIGATOR --- R I V W  --- AREA ( ~ i g .  26) 

Condon & Walpf2Ee ( I  955) ; Pr2char.d ( 1965). 

The ScytB A1ligat:or Bi-rer. a rea  cons:ists of a norlh-westerly b e l t  of 

Lower Proterdzoic rocks centred, on El Sherma, ctbo~i; ' !TO miles south-east 

of Darwin - - . . The Koo1pi.a Formtion,  ctsnsi.s.tPng of shale  and silt- 

s tone ,  i n  p a t  pyri.t;ic and e ~ ~ ~ o x ~ e ; : ~ e o u s 9  with &nor che r t ,  dolomite, and 

s i l i c i f i e d  d.oloml.ii;e, csntaizlsd. the bulk of ,the uranim mined from the area ,  . 

and l i th1~logl.call .y bears a s t r i k i n g  resemblance t o  the  Golden Dyke Formation, 4 

which i s  the  predoninant host  rook f o r  tho ukanium mineralization i n  the Rum 

Jungle area ,  d 

The Kcohpin Fomat.ic?n i s  overlaizl w i t i n  a s t rong  angular earaconformity 

by Carpentari an rhyoli.te f $r,ws and' ppoq18s ti 0s ( ~ d i  t h  River ~ o l e a n i c s )  , 



Lower ~ r ~ t ~ r o z o i c  

0 Go/d 

0 Si/ver, /ea4 zinc + Uranium 

@ Phosphate 

Fi3 26 Mineral deposirs, Sooth Alligator River area 



and by ssnds tone a n d  conglomerate with minor i n t  erbedded volcanics  om- 
bolg le  Formation). It i s  a l s o  intruded by volcanic necks r e l a t e d  t o  the 

Edi th  River Volcaraicsi by s i l ls  and. dykes of do l e r i t e ,  gabbro, and d i o r i t e  

 am Complex), and by t h e  Malone Creek Granite. 
. , 

. . 

Economic &.neralPzation i n  the a rea  i s  r e s t r i c t e d  t o  r e l a t i v e l y  
. . ., , 

smal l ,  high-grade uranium deposi ts ,  some with subordinate gold, although 

minor occurrences of copper, lead,  and phosphate rock have a l s o  been 

.. " 

The mcst important mineral deposits  l i e  within the  cen t r a l  pa r t  of 
. . . ,  

t he  b e l t ,  c0veri.n.g an a rea  of about 1 5 by 2 miles from Rockhole mine i n  the  
. . . ,  , 

n.orth-west t o  Co:ronatPon Hi.I.1 i n  the south-east. However, r e l a t ed  
. . . ., 

occurrences a r e  a l so  hown at Coirwong Gorge on the  north-western extension 

of t h e  b e l t ,  and a t  Sleisbeck t o  the south-east, a t o t a l  d is tance of about 

A l l  t h e  deposits  i n  t h i s  group have been worked by United Uranium 

N.lZe, except f o r  t he  Rockhole and Teagues deposits ,  which were worked by 

South Al l iga tor  Uranim N.E., and Sleisbeck, worked by North Austral ian 

Uranium Corporation NoLo 

Of t he  indiv2dual deposi ts ,  E l  Sherana and E l  Sherane West have had 

the l a rge s t  output;  E l  Sharwa  pr0duced.38~400 tons of ore averaging 0.5 

percent U 0 , and El. Sherma West 21,300 tons of ore averaging 0.8 percent 3 8 

ujos* The ore cons i s ted  of massive pods and disseminated ve in l e t s  of 

pitchblend.e, associated with minor amounts of secondary metatorbernite, 

au tun i t e ,  and gummite, and some gold. Small amounts of py r i t e ,  galena, and 

chalcopyri te  were present i n  places. Most of the  ore w a s  obtained from the  

ca.rbonaceous shale  of the  Koolpin Formation, generally wi thin  150 f e e t  of the  

contact  with the  unconfcrmably overlying Carpentarian sandstone; a l i t t l e  

ore was a l so  found i n  the Carpentarian beds c lose  t o  the  unconformity. 

The Rockho1.e and xeagues deposits ,  with a t o t a l  output of 13,200 tons --- 
of ore averaging I .I percent U 0 have a s imi la r  s e t t i ng ,  although the 3 8 '  
p ropar t i  ons of ore i n  the  Lower Proterozoic and Carpent a r ian  formations 

var ied i.n different;  pa r t s  of t he  deposits. Minor gold was again present. 

P a l e t t e  (4700 tons of ore averaging 2.5 percent U 0 ) , Scinto  5 
3 8 

'(5700 tons ,  0.4 percent; U 0 ) , Koolpin Creek (2300 tons,  0.1 2 percent U 0 
3 8 3 8 '  

and Skul l  (530 tons ,  0.5 -percent U 0 ) , a l s o  conformed t o  t h i s  pat tern ,  
3 8 

although only P a l e t t e  ca r r ied  s ign i f ican t  gold. 



Slei.sbegk (600 t4>ns, Q e 4 .  p e ~ ~ s x x t  U O ) a l s o  CCC.UT~S i n  rocks of the  
3 8 

Koolpin F3zms%icng 'bz% fne balk o.P the ~ 2 s  was f owid i.n a quazrtz-hematite 

brecc9.a which i s  ~ e ~ z d s d  Gs a siliznlf$ed dolomitic rock ,  and the  deposit 

i s  associa ted with &zlo.r phaspha%e rock occurrences s i m i l a r  t o  those of 

the  Rum Jungle areau 

A t  S a d d l e i d -  (29,806 tons,  0 02  percent U 0 ) , only secondary 
3 8 

uranium minerals were e n ~ o * ~ t ; e r e d ,  bat they occurred both i n  shale  of the  

KooZpin Formation and i n  C a p e n % a r % a  tuff; they ware a lso  associated with 

minor occurrences of p h s s ~ h a t ~ e  x.oek0 

A t  -.----- Coronation H i l l  (25,‘700 tons,  003 percent U 0 ) , pitchblende 
3 8 

with  minor gc9.d some phosphatic material  sceurrsd i n  t u f f ,  breccia,  and 

a l t e r e d  r h y o l i t e  for?s:i.sg a vcrl.saic., rlesk asso@i.ated with the  Edith River 

Volcanics , and a t  Seiri.i.:o 6 ( V O @  tons ,  0 .  5 percent U O ) , pitchblende 
3 8 

occurred i n  al.t;ered dohi-2te ef the Zm11 Cona~lexiis!.._ 

Minor occarren.ees from whion no prqduction has been recorded include 

t he  A i r s t r i p ,  Monoli.,th, Sc in ta  1, Cl i f f  Face, and Coi.rwon~ u r a n i u m  prospects. 

I n  t he  Z- Creek area ,  about 15 m i h a  east-south-east of E l  Sherana 

mine, an isola. ted Lead prospee?; occurs i n  basic in t rus ives  of the  Zamu 

Complex. Tota l  recorded prsducti.on is  about 20 tons of s i lver- lead ore, 

mined between 1948 and ,3950. 

A small copper prcspsat  aecuzs in cher t  and s i l t , s tone of  the  Gerowie 

Formation, a s s o ~ f a t s d  with d.y'Kes and, s i l ls  of doleri . te  and amphibolite; 

about 4 miles north-east o f  Coj.mang Gorge. This was t es ted  by Broken 

H i l l  Pty Coo Ltd by d:lmond d:rEll:Lng about 1S)5'9', but the r e s u l t s  were 

disappoint ingo  

OTHER R.ADIOACTIVE PROSPECTS 

Outside the  Rum J-angle and South Al l iga tor  River areas ,  radioact ive  

prospects a r e  known from sexreral p s r t a  of the  region,  'but none is  of major 

economic importaxe.  

A t  the Pdela5.de River mi.ne, 2 4  miles south of Adelaide River town- 

sh ip ,  3800 t a x  of cre avera.gi.ng Q 0 5  percent U 0 have been mined from a 3 8 
shear  zone i n  greywacke and. sl.l.tstone of the NoLtenius Formationo The 

shear zone trends nor%B and d i p s  steeply ea s t  ; the main ore-shoot pitches 

south  st abou% 4,500 The ore  conais,tad of with some pyr i t e  and 
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chalcopyrite and ccs-=red part;ly i.n small i r egu l a r  quartz veins and par t ly  

as disseminations in the  sedi.mentary rocks. Original  explorat ion and 

developmeatt work ixwolved 9 sha f t s ,  the deepest t o  200 f e e t ,  and 14 diamond 

d r i l l  holes t o t a l l i n g  3989 f e e t ;  the  ore was worked from two levels .  I n  

19c5;9-60 a f t e r  the  mine was abandoned the  Bureau of Mineral Resources put 

down a fu r ther  four d r i l l  holes t o t a l l i n g  2490 f ee t .  After t h i s  l a t e r  

d r i l l i . ng ,  ore reserves in 1960 were calcula ted t o  be 1500 tons of broken 

o r e ,  averaging 0.5 percent U 0 and 5500 tons of possible ore9 averaging 3 8 
0.22 percent U 0 (plumb, 1960, unpubl.). 3 8 

A t  Georae Creek,, 9 miles south of Adelaide River township, surface 

indioat ions  of torbern2te occurred i n  similar host rocks; the  primary ore 

again  consisted of small concentrations of pitchblende, py r i t e ,  and 

chalcopyri te  i.n j o in t s  and minor shear zones, Exploratory work consisted 

of seven diamond &rill holes t o t a l l i n g  1540 f e e t  and a shaf t  126 f e e t  deep, 

wi th  200 f e e t  of drives and cross-cuts. h e  hundred and twenty tons of 

o re ,  averaging 0.26 percent U 0' were extracted,  and reserves i n  1960 were 
3 8 '  

est imated t o  be about 250 tons of comparable grade ( ~ r k i n  & Walpole, 1960, 

unpubl.). 

At; the  ABC .prospect, 11 miles north-east of Katherine township, 

aut:unite and phosphuranylite occur i n  interbedded t u f f  and amygdaloidal 

b a s a l t  of the  Carpentarian McAddens Creek Volcanics. This prospect has 

been t e s t ed  by about 2000 f e e t  of costeaning and 57 diamond d r i l l  holes 
.u, , , . .  . 

t o t a l l i n g  2550 f e e t ;  ore reserves  i n  1955 were estimated a t  1050 tons 

averaging 0.4 percent U 0  athe he son, 1 9 5 3 ~ ~  unpubl. ; Gardner, Rade & 
3 8 

B r l t t e n ,  19559 ~mpub le )o  

A group of prospects occuys i.n the  southern par3 of the Cullen 
. .  . 4 ..., . . 

Granite ; they include , the  Fermlsson River prospect; the  YMCA or Edith 

River prospects, from 1 mile ea s t  t o  3 miles south-south-east of Edith - 
River Siding; Tennysoxls prospects, from 2 t o  4 miles west-south-west of 

Edith River Siding; Hare and OtConnors prospect, 5 miles west-north-west 

of Edith River Siding; and the  Yenberrie prospect, 5 miles north of Edith 

River Siding. They a l l  have a number of fea tu res  i n  common: they consis t  

. o f  small quar tz  -reins and di.sseminations containing predominantly secondary 

minerals such as  torberni te  and meta-autunite, i n  places i n  associat ion 

wi th  a p a t i t e  and f i ne ly  divided hematite or with l imonit ic gossanous 

mate r ia l ;  and they are  generally located on nor ther ly  or  north-north- 

weste.gly .,, 'kteeply dipping shear zones associated with s i l i c i f i c a t i o n  and 

gre$senization of t he  surrounding granite.  Individual  shoots are  



i nva r i ab ly  small ,  =d rang? from 12 t o  18 inches wide and up t o  25 f e e t  long; 

the  grade ad t he  swr"3cs has Seen estimated as  0 0 1  t o  0.2 percent U 0 
3 8 

da is her, 1952, n ~ p u b l . ;  Gardner, 1953b, e ,  ur?p~&l.), 

The conglomerate and arkose of the  Mount Partriage:'Fvrmation.ase 

radioact ive  a t  Spring Peak and Moimt Basedow near J i m  Jim Creek. The radio- 

a c t i v i t y  i s  a t  t r fbuted t a Lh.orim-bearing s i n e r a l s  , probably monazite, i n  

t he  sediments* These rocks in the  eas tern  par t  of the  Pine Creek Geo- 

sync Pine a r e  i n  a s i m i  lar s t r a t i  g a p M  c a l  posi t ion t o  the thorium-bearing 

Crater  Format2 on near: R-xa Ju~g;Ee. 

Other radioact ive  prospez-bs? which are  located i n  areas  of major base- 

metal occurrences o r  are  themselves associated with base-metal deposits ,  a r e  

mentioned l a t e r .  They f nc1nd.e the  F l e w  de Lys mine (Brocks Creek area) ,  

t h e  M-om, ~ . 9 ? : i i i u n  prospect ( ~ o u n t  Shoobridge a rea) ,  M a d i m s  

prospect ( M O ~ ~  ~irmias/VJest  Arm area) ,  and the  Burrundie prospect (iron 

~ l a w / ~ o u n t  Bonnie a rea)o  

BROCKS CREEK AREA (F:&. 27) 

The Brocks Creek a r e s  was one of the e a r l i e s t  t o  be developed i n  the  

Katherine-Darwin Region; ,the main products were gold with minor copper and 

some bismuth. The econoxio dep0s i . t~  include both sulphide lodes and zones 

of dissemina.ted quartz-su?.pli:Ede m i n e r a l i z a t i ~ n  associated with favourable 

beds i n  the  Lower Brote-.uxofc Golden Dyke Formation, and espec ia l ly  with a 

number of d iut incl i .ve  beds containing nodules and lenses of quartz i n  a 

matrix of s l a t e  or sch i s t .  These beds have been re fe r red  ,to i n  the  past a s  

pressure c;onglome:rates , h0du.la.r s i l t s t a n e s  , s i l i c i f i e d  dolomites1 , and 

'quartz-lens s chgs t sq ,  and t h e i z  0rigi.n i.s skil.1 incompletely understood. 

Parkes (1892) g Brown ( ; 895 )  ; Browa dc Basedow (1906) ; Jensen, Grey 

& Winters (9916) 5 Hoasfeld (1942 ,  w l ~ ~ ~ b l . )  ; Sul l ivan & I t e n  ('1952) ; 

McQueess (11 9 59 mp"irbl ,) 8 Vsadesplna~k ( ?  9 5 5 ,  unpub3.. ) , 

The Ccosmopolit%txd&e~ rr&ale has been the  l a rges t  s ing le  producer i n  

t he  a rea ,  Gold i s  repar ted t o  have been discovered here i n  1879, and 

mining con t imsd  with minor in te r rup t ions  u n t i l  1904; from1908 t o  1915 some 

gold was obtained by oyalil.:L:ll.ng the  t a i l i n g s  dumps, In 1938 a major 

programme of undergo-md expl.orati.on was undertaken by Anglo-Queens land 

Mining Pty Ltd, and t h e i r  sha f t  was re-opened by Brocks Creek Uranium N.L, 

i n  1955 D i  amund dr:l,ll.ing was undertaken by t h e  Minea Branch, N.T. 



,'+ + + + 

Lower Proterozoic Uranium 

Fig. 27 Mineral deposih, Brocks Creek area 



~ d m i i i s t r a t i o n ,  i n  1948 and 1963, and by the  Bureau of Mineral Resources i n  

1957-59 

. , , . ,  

Recorded production i s  33,780 oz of gold from about 50,000 tons of 

o r e ,  but  t h i s  i s  almost c e r t a in ly  incomplete., 

Workings consis t  of nine open cu t s ,  up t o  250 f e e t  long, 40 f e e t  

wide, and 80 f e e t  deep, together with a number of old sha f t s  and stopes,  
,. . 

mostly now i .naecessible,  and the  Anglo-Queensland 1938 sha f t ,  which i s  
.. . 

175 f e e t  deep and has some 600 f e e t  of dr ives  and cross-cuts a t  the  170- 

f o o t  leve 1. 

The workings broadly follow the  contact  between a g raph i t i c  shale 

sequence, some 500 f e e t  th ick ,  and the  underlying c h l o r i t i c  s c h i s t  with 

minor mica s c h i s t  and quar tz i t e .  The quartz-lens s ch i s t s  a r e  bes t  developed 

i n  the  basa l  pa r t  of the graphit ic.  shale sequence. The workings' follow the 

contact  around t he  nose of the  north-west-pitching Howley Anticl ine,  with a 

marked cdncentrat ion near the  axes of minor d r a e f o l d s ,  most of which appear 

t o  p i t ch  a t  about 55', p a r a l l e l  t o  the major fold .  The lodes have probably 

been exteqsively  leached t o  a depth of 20 f e e t  below the  present surface. 

A l l  major ore shoots above the water-table, i .e. within about 100 

f e e t  of t h e  surface ,  have probably been worked out. The be s t  prospects f o r  

re-opening the mine l i e  i n  t he  discovery of extensions or r epe t i t i ons  of the 

known shoots i n  depth, which must be expected t o  be re f rac tory  ores ,  r i c h  i n  

py r i t e  and arsenopyrite. 

The bes t  in te r sec t ions  on t h e  170-foot l eve l  were 10.8 dwt Au per ton 

over 25 f e e t ,  150 f e e t  south-west of the  sha f t ,  and 8.1 dwt over 27 f e e t ,  40 

feet; north of the  sha f t ,  but  ii.t appearsqhat  most of the  workings on t h i s  
I 

l e v e l  a r e  i n  the  footwall  of the  main mineralized zone ( ~ u l l i v a n  & I t en ,  

The logs of the  diamond d r i l l  holes show tha t  core recovery was 

general ly  poor i n  the ore zones, and the  core assays do not give a r e l i a b l e  

i nd i ca t i on  of the grade of the  ore. The sludge assays which represent the  

s o f t e r  more mineralized pa r t s  of the  lodes, were appreciably higher than the  

assays  of the  cores. However, sludge assays a r e  avai lable  f o r  only one 

ho le ,  which had 15-foot and 85-foot in te r sec t ions  averaging about 10 dwt 

per  ton. The bes t  core assays from 9 holes were 16 f e e t  at 8.6 dwt per ton 

and 10 f e e t  a t  6.8 dwt per ton ( ~ c ~ u e e n ,  1959, unpubl.; Vanderplanck, 

19659, unpubl.). 



North-we& of Lhs Cosm&lpoS.f.tan Hcwley mine, fu r ther  gold occurrences 

have been worked a t  the  Chinese Howley, Big HowEeyp bridge Creek, and Mount 

- PaqualJ.ri, a l l  of which ].::Is ozl or close  t a  the  c r e s t  of the  Howley Anticline, 

and i n  or c lose  t o  the  g a p h i t i c  shale  horizon which is the main host rock 

a t  the  Cosmopoli:ta~ Howlay mine. Recorded p r o d ~ l ~ t i o n  from t h i s  group of 

' , mines (excluding the  Cosmopolitan ~ o w i e ~ )  is  32,450 oz, of which a t  l e a s t  

13,000 oz came from the  B i g  Howley mine. ( s u E s ~ . ~ ~  & Iten, 1952). 

A t  the  x n e s e  Howbe~'arrine, s teeply  dipping quartz r ee f s  from 6 t o  

72 inches w:ide have been iritermi$tenlly worked over a zone 3000 f e e t  long, 

bu t  the  bulk of the  production i s  bel.:i.e.rsed to have come from associated 

a l l u v i a l  deposits .  

A t  t h e  B ~ R  How1e,y m.kne, the  main reef  was a saddle-.shaped body, 20 
0 f e e t  th ick  a t  the  c r e s t ,  wlii.ch p:it;ched %o the norP;h-west a t  33 , 

t o  t he  bedding of the surrounding sedimentary rocks. This was worked 

between 1882 and 1903 by means of an extensive system of open cu t s ,  a 300- 

foo t  a d i t ,  and two shaf ts  173 an.d 190 f e e t  deep. Tail ings were cyanided 

intermi . t tent ly  u n t i l  1915, but  no work has been d o ~ e  an the  mine since then. 

A t  B r i d g e  Creek,, a group of small but l oca l l y  very r i c h  leaders,  

ranging I n  width from 1 o r  2 inches t o  about 138 Inches, has been in te rmi t ten t ly  

worked s ince  1873. Barkeg (6892) ~i?cox:'Pd.8 five sha f t s  from 50 t o  70 f e e t  

deep i:n t h i s  area ,  and workings were reported t o  have reached a depth of 110 

f e e t  i n  1914" The a:rea was rs-aaxamfnad i n  6 964 by a l oca l  syndicate, which 

costeaned t he  surface ,  bu.t no fol.low-up work has been done a s  yet .  Total  

recorded produc;lion is '3390 03, but t h i s  S.s known t o  be incomplete, 

A t  Mout  Paqualfn, a gro'up of small. workiags i n  knom, but the  

producti.on has not been recorded. 
-. 

Fleur  de L ~ B  Mine 

Firman , [f 9 5 51., , m.pub k . , '1 9 56 m!.p~ik 1. :) 3 NcFAndrew , ( I 9 54b ) 0 

The only prospect I.a t h i s  vicini ty whi.ch has been worked f o r  minerals 

o ther  than gold ,is the  F l e w  de Lrs mine, 1 mile north-west of the  

Cosmopolitan Howleyg i:t conts$ns to rbern i te  , malachite, a zu r i t e ,  and 

cup r i t e  i.n t he  oxidi.zed zone, and uranini. t e  ? pyri.te , chalcopyrite,  and 
. . 

cha lcoc i te  i.n the  primary zone, Acscording to  F i r m a  (1955) t h e  ore occurs 

i n  shear zones En thin-bedded s i l t s t o n e  and s l a t e ,  Five sha f t s ,  up t o  100 

f e e t  deep, were i n  existence i.n 3 955 , when the  mine' was b e i w  worked by 

Brocks Creek Uranium NOSO, bu t  tihe cmly ~ e c o r d e d  product;:ion i s  about 440 lb  

of U 0 i n  3954-55. 3 8 



~ a p o p a n / ~ o h n  Bul l  Group of Mines ,, , , ,  , . . .  

, . .  

AGGSNA (.I 940) ; Parkes (1 892) ; Brown (1 895) ; Brown & Basedow (1906) ; 

Jensen (1915) ; Jensen, Grw,& Winters (1916) ; Cottle (1937s) ; Rayner & 

Nye (1937) 5: Sull ivan & I t e n  (1952) 

. .. . . 
A t  Brocks Creek, a l i ne  of workinga extends i n  a west-north-westerly 

d i r e c t i o n  f o r  about 6 miles; the main mines, from eas t  t o  west, a r e  

Zapopen, Faded Li ly ,  Al l igator ,  Crocodile, and John Bull. The l i n e  appears 
. . ,  

t o  be associa ted with a s t ruc ture ,  possibly a major f a u l t ,  which s l i g h t l y  

t ransgresses  t he  bedding of the  host  rocks ( ~ o t t  l e ,  1937d). 

The Zapopan has been t he  largest  producer i n  t h i s  group, and was 

worked from 1885 t o  l9-ll. Tail ings were t rea ted  in te rmi t ten t ly  u n t i l  1933. 

According t o  Brown & Basedow (1906), the  main ree f  worked had an average 

width of 3 t o  5 f e e t ,  and trended ea s t  with a d i p  of about 60' t o  the  south. 

It was worked t o  a depth of 225 f ee t .  Two other r ee f s  and an i r regu la r  

quar tz  body were a l so  worked. Throughout the  mine, the  bes t  values were 

found a t  t he  in te r sec t ions  of the  major r e e f s  with cross-reefs. Recorded 

production i s  26,650 oe of gold from about 40,000 tons of ore. Two diamond 

d r i l l  holes a r e  reported t o  have been put down i n  1908 and three  i n  1915, 

b u t  no payable shoots were in te r sec ted ,  although No.4 bore in te r sec ted  a 

heavi ly  mineralized sect ion assaying up t o  10 percent Pb between 149 and 

184 f e e t ,  and core from No.5 bore between 479 and 484 f e e t  assayed 5.9 dwt 

Au per  ton  (Jensen, 191 5 )  . The host rock, from the evidence of dump 

mate r ia l ,  was mainly s l a t e  and hornfels ,  but Jensen, Gray & Winters (1916) 

a l s o  record qua r t z i t e ,  che r t ,  s e r i c i t e  s c h i s t ,  and garnetiferous amphibolite 

from the  immediate v i c in i t y  of the  lodes. 

L i t t l e  i s  known about the  Victoria and Morning S t a r  mines which a r e  

s i t u a t e d  on the  l i n e  of lode between Zapopan and the  Faded Lily. 

The Faded Li ly  has a sha f t  212 f e e t  deep, with 400 f e e t  of dr ives 'on 

t he  bottom leve l .  A t  this l eve l ,  the  lode w a s  reported t o  be 8 t o  13 f e e t  

wide, assaying 1 t o  2 dwt Au per ton. The country rock was graphi t ic  

andalusi te-s i l l imani te  horxlfels, cut  by quartz-tourmaline veins. A diamond 

d r i l l  hole put  down i n  1914 t o  a depth of 504 f e e t  f a i l e d  t o  encounter aay 

downward extension of the lode  ensen en, 191 5). 

The Al l iaatog mine worked a system of small quartz leaders i n  

amphibolite. A t  l e a s t  three sha f t s  a re  reported t o  have been s*, the  

deepest t o  90 feet;. Some of the leaders were apparently extremely r ich.  



A t  the  Crocodile ~ t n e ,  conditions apparently were very s imi la r  t o  

those a t  the  A l l i g a t o ~ ~  

The John B.kzlT_ mine incbded several  sha f t s ;  the  deepest was 135 f e e t ,  - 
on. a lode 1 fas , t  8 inches wide, which was worked f o r  a length of about 100 

f e e t .  L 

The - Homeward B I ~ L I T ~  mine :is i n  this @cup but i t s  locat ion i n  r e l a t i on  

t o  t he  other mines i s  unknown. Workk~xgs LO 700 f e e t  deep a r e  reported 

over a length  of 300 f ee t .  

The t ~ t a l .  recurded praciiz~d;ion of the mines In t h i s  group, exclusive 

of t he  Zapopari, i s  6370 oz9  b01t this i s  ee.rtain'Ey incomplete. 

Another. mirye In tihis ~5,ry:trGt;y is Che Mackay and Francis ,  which was 

described by Jexnsen, Gray, &. Winteze (1916) a s  working a 9-inch . . -.. . 

lode r i c h  i n  chaleocite,  Assziys of up Go 36 percent Cu and 13 dwt Au per 

t on  were repor ted,  but no production is  recorded. 

~ r i . + t a n i a ~ o t a i  Head Group o f  Mines 

Parkes (1892); Browrr. (11895, 1908b) 5 Jensen, Gray, & Winters (1916) ; - 
AGGSNA (1933~ 3940); Cott3.e (193'/b, ,193~d)  ;; Rayrier & Nye (193713, 1937f) ; 

To the eas,t and north-east o f  Braeks Creek, mother  group of mines 

comprises t h e  B r i t t a n i a ,  Rising Tide, and Founi;a:in Head mines. 

The Brit.tan5a mi.se ,  2 mile; north-east of Brocks Creek Siding, was 

worked i.ntermitt.ently from 1375 t a  a t  l e a s t  "193.  The main lode was a t  

l e a s t  350 f e e t  long and i ~ p  t o  1 foot  6 inches wide, and w a s  thought by 

C o t t l e  (l937d) t o  follow a major north-westerly f s u . l t  zone. Several small 

r i c h  leaders were alsc:, worked, and the  workings included two open c u t s  

120 and ,150 fee% Iwg, end several ~haft3~ the deepest t o  60 f ee t .  Total  

recorded prcrdut?-tlon (i.:ncamPlet,e) :is 84.0 oz of g3ld froin 220 tons of ore. 

The Ri.sing T i e  mi:rae, I& miles ;?.cr+h-corth-east of Brocks Creek, 

consi.stz; of two shaf%s, 88 m.d "100 fee% deep, on the  f lanks  of a north- 

wester ly  q,uartz-fil,Led Eetul-b , close  t o  i t s  intersec.t;:ion wi.2h an east-nortk- 

e a s t e r l y  zone of graphiitic s l a te  wi.th a h ~ ~ n d m t  small discontinuous gossanous 
-< 

cappi.ngs. Some co,pper skaini.ng occu-:a 5.n the  goesanous zone, and a s t rong 

g-eoohe&cal anomaly was obta:i.ned around the i .ntersection of the f a u l t  and 

t h e  gossanous zone by the B1;:reai.x of Mineral. Reeourc.es i n  1950 ( ~ u l l i v a n  & 

I t e n ,  ,1952). Howe.ver., only p p i % e  has Been reported from the  sha f t ,  and 



In 1959, a geophysical survey by the Bureau of Mineral Resources . . 

del ineated four  electro-magnetic anomalies, of which one coincided with a 

small  gossanous outcrop and two others appeared t o  be r e l a t ed  t o  an 

amphibolite s i l l  (Hays, 1959, unpubl.). I n  1963, a diamond d r i l l  hole 

was put down t o  a depth of 295 f e e t  by the  Bureau t o  t e s t  one of the  

anomalies, but  only p y r i t i c  mineralization was found ( sh ie lds ,  1965, 

unpublo) It appears t ha t  base metals, e spec ia l ly  copper, have undergone 

sur face  enrichment i n  t h i s  area ,  and the  surface concentrations have 

apparently been derived from very low-grade material  i n  the  primary sulphide 

zone. 

The Fountain Head mineg, 6 miles ea s t  of Brocks Creek, were in ter-  

m i t t en t l y  worked from 1883 t o  *1951. The auriferous quartz veins range 

from a few inches t o  about 5 f e e t  wide and up t o  300 f e e t  long. They 

general ly  t rend  north-west, p a r a l l e l  t o  the  axis  of a major an t i c l i ne  i n  

t h e  host  greywacke and s l a t e  of the  Lower Proterozoic Burre l l  Creek Formation. 

The workings consisted of numerous open cu t s  and a t  l e a s t  th ree  sha f t s ,  the  

deepest  t o  about 100 f ee t .  Two diamond d r i l l  holes were put down i n  1908 

t o  v e r t i c a l  depths of 520 and 490 f e e t ,  but  no payable lodes were en- 

c ount ered. 

Total  recorded production i s  9870 oz, of which a subs tan t ia l  prop- 

o r t i on ,  espec ia l ly  i n  the  e a r l y  years of the  mine, appears t o  have come 

from a l l u v i a l  deposits. 

Mount E l l i son  Mine I 
Brown & Basedm (1906 ) ! Jensen, G r a y ,  & Winters (1 91 6) ; Sul l ivan & 

I t e n  (2952). 

The Mount El l ison mine, 10 miles north-north-east of Brocks Creek, 

l i e s  i n  g r aph i t i c  shale a t  the  same s t ra t ig raph ic  horizon a s  the  Cosmopolitan 

Howley mineo The mine was worked from 1891 t o  1911 by means of a number of 

s h a f t s ,  of which the  deepest was 228 f e e t  with workings a t  f i v e  l eve l s  

( ~ r o w n  & Basedow , 1906). The main lode s t r i k e s  north-north-west , pa ra l l e l  

t o  the  enclosing sedimentary rocks, and dips s teep ly  t o  the  eas t .  The 
A th ickness  w a s  reported t o  range from a few inches t o  about 3 f e e t ,  and 

numeroug cross-fractures and subsidiary shears were encountered i n  the  

workings. The ore was oxidized t o  the  70-foot level ,  with a zone of 

secondary cupr i t e  and chalcoci te  below,which passed i n t o  the  primary quartz- 

chalcopyrite-pyri te ore. Bismuth minerals were present i n  both the  primary 



and oxidized ore. Reearded pro*~ctbm i s  about 3250 tens  of copper ore,  

averaging about 20 percent Cu, most of which came from %he oxidized and 

secondari ly enriched zones, Abau'c; 3 tons of bismutli was a l so  produced. 

A diamond drill hole puk ddcm by the Australfan Mf:n%ng and Smelting Co, t o  

a depth of 348 f e e t  in q395 eafbomtered only disseminated py r i t e  mineral- 

i z a t i on ;  mray ( 1 9 5 5 ~  mpubl.) has suggested t h a t  the lode was not 

i n t e r s ec t ed  because ' t  p:i.S;chez narth, p a a l l e l  t o  the p i tch  of a t i g h t  

a n t i c l i n a l  f o ld  i n  the  ~ ~ ~ ~ r o w n . d . i n g  zredim.ealta.ry rooks 

@ (pigo 28) 

The I ron  ~ low/~omi% ~ o n n i e / ~ o l d e n  Dyke a rea  contains a number of gold 

and base-metal. mifies w i t i i n  a b e l t  o f  Golden Dyke sedimentary rocks 

extending from the S % w k ;  H%@aay t o  the rai1way near Grave H i l l .  

Yam Creek Mines 

/ 
Parkes (11 892) g Zeaaen, Gray, & Winters (11 9.9 6) ; McDonald ( I  901) ; 

Rayner & Nye (1  9370) 9 SulZivan & Iten (.I 9 5 2 )  

The most norkherly wa,-kings i n  t h i s  b e l t  a r e  th.e Yam Greek gold mi.nes, 

on t h e  Priscil.Sa Line of Reef; .$hey in.cl'o.de R a d f ~ r d s  Blow and t h e  Princess 

Louise and Temperance m2.z.e~ as well  a s  numeruu.s aPluuriaP wor1k:imgs i n  adjacent 

va l leys  ( ~ e a t e s  GuiQ-, P o r t D ~ r . i . : ~ ~ ~ C m p ~  Sanidr Creek, Stuart ~ u l l ~ ) .  Gold 

has  been won from this area intermi.%tentlji between 1872 and 1910 f o r  a t o t a l  

recorded production of 7 5,4.00 ozg no recards a r e  availab1.e f a r  the  

appreciable  produciriact f~:13xn aPX.u~viaP ax~..d elrlvial  deposi.ts worked i n  the ea r ly  

yea r s -  Some copper mln.eral:ization i s  a l s o  recorded i n  the area ,  but  no 

copper ore a p p e a s  t o  have been produced. 

The workjxgs were most3.y on quartz leaders in interbedded s l a t e  and 

sandstone. Both the r ee f s  and the surromdfng sedimentary rocks generally 

have a nor ther ly  s t r i k e ,  but  the  r ee f s  generally dip  ea s t  at 50' t o  7 5 O ,  
whereas tne  sedi.mentay rsoka u:svally d i p  west;. Workings include one shaf t  

386 f e e t  deep and xlumerous other sha f t s  between 50 and 150 f e e t  deep, a 

200-foot a d i t ,  and several  hundred shallov~ p i t s ,  costeans, and small open 

c u t s * .  A 600-foot cross-cut has been driven west from the  186-foot l eve l  

of t h e  main shaPt. Reefs ranged i n  width from a few inches t o  about 6 

f e e t  and exceptionall.y. to 12 f e e t ,  and ca r r ied  up t o  '10 percent p y r i t e i n  

the  primary zone. The average grade o.€ a l l  the ore mined was apparently 

about 7 dwt per ,ton* 
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I r o n  Blow and Mount Bonnie Mines 

Parkes (1 892) ; Brown (1 907) ; Brown & Basedow (1906) ; Jensen (191 5) ; 
Jensen,  Gray, & Winters (1916) 5 Hossfeld (1937a) ; Rayner & Nye (1937e) ; 

Noakes ( 1 9 9 )  ; Sul l ivan & I t e n  (1952) ; D u n n  (1961, unpubl.) ; Rix (1964a, 

unpl.lbl.). 

. , 

A t  the  I ron Blow mine, 2 miles south of Grove H i l l  Siding, a complex 

gold and 'base-metal lode was worked in te rmi t ten t ly  between 1873 and 1914. 
. . . 

Workings consisted of a main shaf t  215 f e e t  deep with about 400 f e e t  of 
. . 

dr ive s  on the  100-foot l eve l  and 200 f e e t  on the  200-foot l eve l ,  and f i ve  

other  shaf t s  and an open cut  150 f e e t  long. The recorded production i s  

13,700 tons of ore from a quartz-sulphide lode i n  a north-trending shear 

zone with a s teep  ea s t e r l y  dip. The country rock consis ts  l a rge ly  of . 

carbonaceous and s e r i c i t i c  s l a t e  of the Golden Dyke Formation with minor 

q u a r t z i t e  bands. The lode has been tes ted by two diamond d r i l l  holes put 

down i n  1906 and 19'12 t o  depths of 444 f e e t  and 467 f e e t ,  and by s i x  

diamond d r i l l  holes t o t a l l i n g  2333 f e e t ,  which were put down i n  1963 by t he  

Mimes Branch, N.T. Administration, under an agreement with United Uranium 

N.L. This work has shown tha t  the  main lode,from which a l l  past  produc- 

t i o n  has been obtained, t h in s  considerably below the  200-foot l eve l ,  and t ha t  

the probable remaining ore reserves  are only about 40,000 tons above the  

200-foot l e v e l  and 10,000 tons below t h i s  level .  The grade ranges from 4 
t o  6'dwt Au per t on  and 0.2 t o  1.0 percent Cu, with 4 t o  5 percent Pb, 6 

t o  14 percent Zn, and 10 t o  20 oz of Ag i n  places. The d r i l l i n g  has a l so  

disc3.osed t h a t  a second lode i s  present below the 200-foot l e v e l  on a 

p a r a l l e l  shear zone which crops out 150 f e e t  west of the  main shear,  and 

c a r r i e s  l i t t l e  or no mineralization a t  the surface.  This lode is  a 

pyr rho t i t e - r i ch  body with 0.8 percent Cu and 4.0 percent Zn over a t r ue  

width of 33 f e e t  at a v e r t i c a l  depth of about 350 f e e t  ( ~ i x ,  1964a, unpubl.). 
. . ..:. South of t h i s  in te r sec t ion ,  a magnetic anomaly was located by a geophysical 

smvey  by t he  Bweau of Mineral Resources i n  1960 ( ~ k a t t e b o l ,  1962, unPubl.), 
s,.. 

* ;c ., . but  the  h ~ l e  d r i l l e d  t o  t e s t  the  anomaly did not i n t e r s ec t  any magnetic 

mater ia l .  The magneti.~ anomaly may be caused by a southerly extension of 

$ .  t h e  pyr rho t i t e  lode at a greater  depth than t ha t  calculated by t he  geo- 

phys i c i s t s ;  some fur ther  t e s t i n g  may be warranted. 

South of I ron  Blow, some minor workings , l i e  on the  l i n e  connecting 

I ron  Blow and Mount Bonnie mjnes, but no detai l 's  a re  available.  



The Mount ~0n.ni.e mi.xne, &- mLles south of I ron  Blew, cons i s t s  of an 

a d i t  240 f e e t  long, which i s  connected t o  the  surface workings by a s e r i e s  

of inclined sha f t s  and intermediate levels .  The lode exposed i n  the 
0 workings trends r,c?rth-eas,t and dips nor-t;h-west; at. about 45 , A north- 

t rend ing  o i~ t c rop  of gossanoua mater ia l  immediately ea s t  of the  workings 

does not appem t o  hare beer1 t e s t ed  a t  depth, The mine i s  reported t o  

have been worked. intermiC;tently between 1903 and 19-16, but no records of 

production a re  alrailable  ensen en, Gray, dc Winters !, 191 6). Two diamond 

d r i l l  holes were put down i n  e l 6  t o  depths of 370 and 411 f e e t  t o  t e s t  the 

downward, extension o f  the  lode,  but the  r e s u l t s  a r e  not available,  The 

ore appears t o  be comparable t c  t ha t  mrlned at I ron Blow, with low gold and 

copper values ,  moderate lead and zinc, and l oca l l y  high s i l v e r ,  but  the  

ava i lab le  information i s  insu.ff ici .zr i t  %o assess  the  tonnage and grade of ore 

which may s t i l l  remail i n  the  mine. 

9 

Erown (4895); Jensen? Gray, ;&G Winters (11916) ; Hossfeld ( 1 9 3 6 ~ ) ;  

AGGSNA (1 936, 1943) 8 Noak.es (1 949) 8 Sull5van & I t en  ( 2  952) . 

To the south-west of the  Mount; Bonnie mine, a group of small gold 

mines and prospect a i.ncludes Davis Camp, Afghan Gullx, an.d Golden Dyke (which' 

i s  a l s o  known as the  shackle) The area has been worked in te rmi t ten t ly  

. s i n c e  1872; most of the work was done a t  the  Golden Dyke mine, which has a 

main shaf t  100 f ee t  deep, with near ly  500 f e e t  sf drives a t  the 100-foot 

l e v e l .  The lode c ~ n s i s t s  of  a zorse of quartz and sul.phide impregnation i n  

s l a t e  and sandstone 01" the Golden Dxke Formation with minor beds containing 

quar tz  nodules, possibly at Lhe same s t ra t fg raph ic  horizon as  the  lodes of 

the  Cosmopolitan Hornley mine, The lode ,trends north-west and dips a t  about 

70' t o  t he  south-rest ,  p a r a l l e l  t o  the bedding of  the  surrounding sedimentary 

rock:s; i t  i s  c lose  t o  a group c f  large amphibobite sills.  

Recorded prcduction F ~ o m  the  Gol.den Dyke mine i s  unly 1400 oz of 

gold,  but She main shoaf a t  the  100-foot l e v e l  i s  reported t o  have averaged 

7 drnt per %on wVer a length of 360 f e e t  and a widt'h of up t o  10 f e e t  

( ~ o s s f e l d ,  3936~1,  80 t ha t  some fur ther  t e s t i n g  may be waran ted .  

Four miles 802th-east of .the Golden Dyke mine, a group of shallow 

workings, sit.uata.j. a t  l e a s t  i.n par t  i.n amphibolite, i s  known a s  the  

M a r e r e t  DS.gghh' Bo'th reef and alLuviab gold a r e  reported t o .  have been 

won but the prsdv-crtion i s  not r e c ~ r d e d ~  



Fi3: 29 Mineral deposits, Mount Shoob~i e area ds 



A t  Pickfords mine, a l so  known as  the  Bonnie Jean, 4 miles ea s t  of 

Mount Bonnie, some lead and copper mineralization i s  known i n  a group of 

quar tz  r e e f s  and a g raph i t i c  shear zone, a l l  of which trend a few 

degrees west of north. The host  rock i s  s l a t e  of t he  Golden Dyke 

Formation, and the  lodes a re  c lose  t o  amphibolite s i l l s .  No production 

i s  recorded. 

Burrundie Uranium f iospec t  

A uranium prospect has been recorded 4miles west-south-west of 

Burrundie Siding, mainly i n  gossanous cappings overlying carbonaceous and 

probably p y r i t i c  s l a t e  of the  Golden Dyke Formation; but  it appears t o  

o f f e r  no pos s ib i l i t y  of economic development (stewart ,  1954, unpubl. ; 

Firman, 1955a, unpubl.). 

MOUNT SHOOBRIDGE AIiEA (3'igO 29) 

Parkes (1 892) ; Brown (1895) ; Brown & Basedow (1 906) ; Jensen, 

Gray, & Winters (1 91 6); AGGSNA (1940) ; Sull ivan & I t e n  (1952) ; Corbett 

( I  960, unptph~.). 

Ih the  Mount Shoobridge area  a s e r i e s  of small t i n  mines and lead and 

copper prospects occurs i n  pegmatites, quartz veins, and mineralized shear 

zones i n  Golden Dyke sedimentary rocks. Many of them a r e  associated with 

major meridional s t ruc tures ,  such a s  the  Mount Shoobridge Fau l t ,  and they 

may be gene t ica l ly  r e l a t ed  t o  the nearby Shoobridge Granite. 

The most productive mine of the group has been the Mount Shoobridge 

or  Old Company mine, 14 miles south of the  S tuar t  Highway, which has been 

worked i n t e rmi t t en t l y  s ince  1882. The main workings consis t  of four sha f t s ,  

of which the  deepest was 180 f e e t  deep and had about 400 f e e t  of drives on 

t h r ee  l eve l s .  The major workings were on a s teep ly  dipping quartz- 

muscovite ree f  from 2 t o  8 f t  wide, t rending north-north-west, which 

contained patchy c a s s i t e r i t e  shoots over a length of 300 f ee t .  Other 

workings were on groups of and gceisen s t r i nge r s ,  which occur 

sporad ica l ly  throughout a zone 1200 f e e t  long and about 100 f e e t  wide. 

Individual  s t r i nge r s  are  commonly only a few inches th ick,  but  a few a t t a i n  

a thickaess of several  f e e t .  The t o t a l  recorded production from t h i s  group 

of workings i s  445 tons of t i n  concentrate. 

A t  Ba r r e t t s  mine, 1& miles south of the Old Company workings, an 

i r r e g u l a r  body of greisan and pegmatite, elongated i n  a north-westerly 

d i r ec t i on ,  has been exposed f o r  a length of about' 300 f e e t  with a m a x i m u m  



width of aboat 90 feet,. The body di.ps f o  t h e  north-east a t  an average of 

only about 30°, and most of the  wcrkings, consis t ing of shallow shaf t s ,  
. . . .. 

costeans ,  and open cu t s ,  a re  l e s s  than 20 f e e t  deep. Recorded production 

i s  115 tons of t i n  concentrate. 

Other mines close t o  the old road from Mount Shoobridge t o  Bar re t t s  

mine include the  Chinamans H i l l  and Halls  Creek prospects, both of which 

cons i s t  of shallow shafts and open cu t s  on p e l s e n  and pegmatite dykes, but  

no de ta i  1s of production a re  avai lableo 

Copper and lead occurrences a re  known from numerous prospects i n  t h i s  

general  a r ea ,  but few of them are  of economic importanca. 

1 

A t  Jacksons e L e 9  1 mile north-west of the  Old Company workings, 

narrow seams of galena and cexussi te  occur i n  fe ldspar  porphyry and 

ad jo in ing  quartz-mica s c h i s t ,  and an average grade of 3 percent Pb has been 

estimated f o r  a zone 300 f e e t  long and aSrout.50 f e e t  wide (pat terson,  1958b, 

unpubl.), Recorded production i s  2 tons of si lver-lead ore. 
I 

A t  the  F u l l  Hand prospeot, a l so  known a s  the  Dead Finish ,  half  a mile 

south-west of Jacksons mine, two lodes a re  recorded. One, trending north- 

nor th-eas t ,  ranged from 1 t o  3 f e e t  th ick,  and i s  reported t o  have 

contaixled patches of very r i c h  copper ore i n  t,he oxidized zone. The other,  

t r end ing  east-north-east ,  cons i s t s  of a g raph i t i c  shear zone up t o  9 f e e t  

wide; it  contains disseminated copper and lead minerals and can be traced 

on the  surface f o r  w e r  1000 f ee t .  This mine w a s  worked in te rmi t ten t ly  from 

1903 t o  1909, and several  sha f t s  were sunk, the  deepest being 120 f ee t .  

Recorded production is  only 14 %ox19 of copper ore. These lodes a l so  carry 

minor amounts of rad ioac%i .~e  minerals, but not i n  economic concentrations 

( ~ o s e n h a i n  & Mumme, 1953b, ~ 1 , p u b l ~ ) .  

A t  P h i l i p  Greets copper mine, 9& miles south-east of the  Old Company 

workings, an almosk ; .er t i@al  lode,  s t r i k i n g  a few degrees ea s t  of north, 

i s  exposed f o r  a length of about 900 f e e t  with an average width of about 

3 f e e t .  It was worked between 1901 and 7912 from a large  number of sha f t s ,  

the  deepest being 140 f e e t ;  recorded production i s  about 360 tons of ore,  

averaging 25 t o  30 percent Cue 

Other prospects I.n this area ,  f u r  which no d e t a i l s  a r e  avai lable ,  

include ~ h a t i e y s  and the Pyramarghite show ( lead) ,  and Carruthers prospect 

( t i n ) .  
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Duri.ng 1963, the a rea  around the  Old company/~arretts mine mineral- 

i zed  zone wt is  re-examined by United Uranium N.L., and a large  number of 

waggos d r i l l  holes were put down. One diamond d r i l l  hole was a l s o  put 

down by the  Mines Branch, N e T o  Administration, under an agreement with the  

Company, but  only low-grade t i n  and lead mineralization was foundo 

NORTEIERN RERCULES/CORONE"P HILL AREA ( ~ i ~ .  30) 

The. Northern ~erou les , /~orone t  H i l l  a rea  i s  centred on Moline town- 

sh ip ,  at; t he  s i t e  of t he  old Northern Hercules mine, and contains a number 

of formerly highly productive mines which have been worked f o r  gold, copper, 

and s i  lver-lead- zinc. 

Northern Hercules Mine 

Parkes (1892) ; Brown (1895) ; Brown & Basedow (1906) ; Jensen (1 919) ; 

Larsen (1957, unpubl.); Rayner & Nye ( 1 9 3 7 ~ ) ;  Sull ivan (1940, unpubl.); 

Summers ( I  957a , u ~ ~ p u b l ~ ) ~  
..:i 

The Northern Hercules has been the  main gold producer i n  t h i s  area ,  

and has been worked in te rmi t ten t ly  between 1880 and 1908 and between 1954 and 

1957. The mine wa$ a l so  referred t o  a s  the Eureka or Houschildts Rush i n  

i t s  e a r l y  years  and as Hercules i n  the  1930' s. The o l d  Maybell mine was 

l a t e r  included i.n the Northern Hercules. Recorded production i s  32,800 

oz of gold and a small t ~ n n a g e  of copper concentrate, but  t h i s  is known t o  

be incomplete 

The most recent and comprehensive accounts of the  mine a r e  by 

Summers (1957a9 uhpubl) aind Larsen (1957 unpuble). The workings have 

opened up th ree  p a r a l l e l  quartz-sulphide lodes i n  a north-north-westerly 

shear  zone, of which the most e a s t e r l y  has been the  most productive. Pyr i t e  

and arsenopyri te ,  with minor copper, lead, and zinc sulphides, are  present 

i n  the  unoxidized a re ,  but much of the ea r ly  production was from the 

oxidized zoneo The country rock consis ts  of greywacke and s l a t e  of the  

B u r r e l l  Creek Formation. 

The lodes d ip  t o  the  west a t  65' t o  70' and were o r ig ina l ly  worked 

from a number of shallow sha f t s  and open cu t s ,  but  the  main shaf t  was sunk 

t o  a depth of 440 f e e t  i n  1956, and a t o t a l  of a t  l e a s t  4000 f e e t  of dr iving 

and c ross -cu t t ing  has been done on the  200.,300,and 400-foot levels ,  

A t  the  300-foot l eve l ,  three  separate shoots with a t o t a l  length of 

about 400 f e e t  were present i n  the  eas tern  lode. They ranged from 3 f e e t  



6 i .nches t o  5 f e e t  wide wi th  from 1 2  t o  22 dwt Au per  t o n ,  b u t  bo th  t h e  

wid th  and t h e  average grade a r e  repor ted  t o  have f a l l e n  o f f  sha rp ly  a t  t h e  

400-foot  l e v e l .  The c e n t r a l  and western lodes have not been worked below 

t h e  zone of o x i d a t i  n .  A l l  t h e  lodes  have a l s o  been e x t e n s i v e l y  t e s t e d  
an2 

by diamond d r i l l i n g / m a j o r  ex tens ions  o r  r e p e t i t i o n s  of t h e  known shoots  

&re u n l i k e l y  t o  be d.iscovered w i t h i n  an economic depth from t h e  sur face .  

C ---- orone t  ~ i 1 g ~ o u n . t .  ~)a~-is/Mount Diamond Group of Mines 

Parlces ( 1 892) ; Erowri & Basedow (1 906) ; Brown ( I  908b) ; Jensen 

(1919) ;  Ruxton & Sh ie lds  (1962, u n p ~ ~ b l , ) .  

Among t h e  copper mines of t h e  a r e a ,  t h e  Coronet H i l l ,  Mount Davis, 

Mount Diamond, Vialden, I X L ,  arid Mount Gsrdiner  mines form a group which 

s t r e t c h e s  .from 6 t o  '12 miles  south-eas t  of Moline, c l o s e  t o  an  ou t ly ing  

lobe  of t h e  !:u.llen Grani te  b a t h o l i t h ,  
C- 

A t  Coronet H i . 1 1 ,  a ,goup of qu.artz-sulphide lodes occupy a major 

no r th -wes t e r ly  s h e a r  zone, which i n  p a r t  forms t h e  boundary between c h e r t  

o f  t h e  Golden Dyke Formati.on t o  t h e  nor th-eas t  and greywacke and s i l t s t o n e  

of t h e  B u r r e l l  Creek Farmation t o  t h e  south-west.  A l l  t h e  lodes  d i p  

s t e e p l y  t o  t h e  south-viest. 

The workings extend i n t e r m i t t e n t l y  over a t o t a l  l eng th  of about 

mi:Les and c o n s i s t  of two a d i t s  from which about  1000 f e e t  of d r i v e s  and 

c r o s s - c u t s  have been d r iven ,  and a t  l e a s t  e i g h t  s h a f t s ,  of which t h e  

deepes t  i s  about  120 f e e t .  Most of t h e  work appears  t o  have been done 

between 1916 and l918* 

The lod.es average 2 t o  3 f e e t  t h i c k ,  w i t h  occas iona l  bulges up t o  

10 f e e t ,  b u t  a s s a y  va lucs  a r e  ve:ry e r r a t i c .  Of a group of 35 samples 

t aken  i n  1967, 12  gave as says  of over 5 percent  Cu, 20 conta ined  8 t o  30 oz 

A g  pe r  t o n ,  and 2 contsined over 15 percent  Pb ( ~ u x t o n  & S h i e l d s ,  1962, 

unpu31.). P y r i t e  and a r senopyr i t e  a r e  always present  i n  t h e  primary o re ,  

and s c a r o d i t e  ( i r o n  a m e n a t e )  commonly occurs  i n  t h e  oxidized zone. Gold 

i s  g e n e r a l l y  low ( l e s s  than 1 dwt per  t o n ) ,  b u t  up t o  0.7 p e h e n t  B i  and 

t r a c e s  of ankimony may be p r e s e a t .  

Recorded product ion i s  about 250 tons  of o r e ,  averaging  22 percent  

Cu. I n  1961, s i x  diamond d r i l l  s i t e s  were s e l e c t e d  a s  a r e s u l t  of a 

su rvey  by the Bureau of Mineral  Resources ( ~ u x t o n  & S h i e l d s ,  1962, unpubl.) ,  

b u t  no f u r t h e r  work has been dune as y e t .  



Parkes ( I  892) : Brown ( I  895)'; Brown & Basedow ( I  906) Jensen 

(1919) ; HossfePd (d9.37e) 4 Rayner & Nye (1937i); Rowston (1957~  unpuble). 

A t  the  Evelyn mine, 3 miles north-west of Moline, a g o u p  of small 

si lver-lead-zinc lodes occurs i n  limestone and calcareous s l a t e  of t he  

Golden Dyke Formationo The lodes were worked between 1886 and 18903 the  

o r i g i n a l  workings consisted of seven sha f t s ,  the  deepest t o  116 f e e t ,  and a 

number of open c u t s  and a d i t s  of which few d e t a i l s  a re  available.  The 

lodes have s ince  been re-examined on several  occasions, and United Uranium 

( N  .L,) have now (raze' 1966) reopened the mine ,' 
' r l  :. 

Nine separate  lodes have been recognized i n  the area ,  mostly trending 
, , . . 

a few degrees west of north and dipping s teep ly  t o  the  e a s t o  The la rges t  

had an average width on the  s b f a c e  of 4 t o  5 f e e t  and has been t r aced . fo r  

a length  of about 250 f e e t ,  The lodes t ransgress  the  bedding of the host 

rocks ,  which trends west-north-west, and a r e  associated with a zone of 

breecia t ion,  s i l i c i f i c a t i o n ,  and iron-impregnation defined by a prominent 

outcrop of quartz-hematite breccia  a t  Pinnacle H i l l ,  immediately south-east . 
of t he  main workings, Galena and spha le r i t e  a r e ' t h e  main ore minerals i n  

t he  primary zone ,, but  ' hydrozlnsite , smithsonite , ceruss i t e  , angles i t e ,  and 

secondary copper minerals occur i n  the  oxidized zoneo 

Total  recorded prodwtion i s  about 2200 tons of ore containing 600 

tons  of lead and 89,000 oa of s i l v e r ,  most of which was probably obtained 

from the  oxidized zone, 

' I  " .,. a I . . ,. 

Rowston (3957!, unpubi.) reported t h a t  a diamond d r i l l  hole put down - ,t.: ,7.;3 ; ; [ ,  , vt-,,(,.. . -,. . i , r t ' . .  ' - . 
h i  Zinc Corporation i n  3955 intersected 4 f e e t  of uie assaying 20 percent 
, . ' ,  

Pb, 8 p e r ~ e n t  25, and 25 oz Ag per ton a t  a depth of about 250 f e e t  below 

the  ~ u f z r o p  of t t e  main lode ,  but  a shaf t  designed t o  t e s t  the  occurrence 

was abandoned before reaching f ts t a rge t  

Three h l e s  t o t a l l i n g  about 500 f e e t  were d r i l l e d  t o  the  north of t he  
* 

, main workings by United Uranium N u L o  i n  1964, and met with disappointing 
w , , . A A  a'uU uL'UCU 

r e s u l t s  .. I n  1965 fu r the r  explorat ion .iicl;ded the  r ehab i l i t a t i on  of the  
, ,; b.!. ; ; { + L A >  

o r i g i n a l  m a i m  shaf t  t o  a depth of 100 f e e t ,  and underground dr iving and 

d r i l l i n g  whish confirmed the  cont inui ty  of the  main lode t o  a depth of a t  

l e a s t  265 f e e t  and s i x  subsidiary lodes t o  a depth of 100 f e e t  or more. - _ ... 1 I 
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Other Mines and fiospee%a 

Amoxlg t h e  smaller mines of t h i s  a r eap  some information i s  avai lable  

on t he  Mary River Junction, McCarthys, Bower Bird, and Ross mines. 
f 

A t  the  Sary River J u n c t i ~ n  mine, 12 miles ea s t  of Moline , 69 tons 

of r i c h  copper ore a re  reported t o  have been won from shallow workings i n  

191 3 and 1917-18. The mine was re-examined i n  1963 by United Uranium N.L., 

bu t  no fu r the r  mining was done ( ~ i x ,  19649, ~ n ~ u b l a ) .  

A t  MeCarthys s i lver- lead mine, 7 miles south-west of Moline, a 3- 
f o o t  lode was worked between 1912 and 1918 from several  sha f t s ,  the deepest 

be ing  80 f e e t .  The lode s t r i k e s  northerly,  t ransgressing the bedding i n  

t he  surrounding hornfels  and andalusi te-chias tol i te  s ch i s t  derived from 

gceywacke and s l a t e  of the  Masson Formation by metamorphism by the  nearby 

Cullen Granite  ensen en, 1919). Total  recorded production i s  570 tons of 

ore containing 70 percent Pb and 10 oz Ag per ton. 

A t  the  Bower Bird mine, 5 miles east-south-east of Moline, both 

s i lve r - lead  and copper ore have been mined on a small sca le ,  but  the  only 

record o f  production i s  8 tons of argentiferous galena i n  1913. 

T-he only known occurrences of t i n  i n  the a rea  a re  a t  the  Mary River 

Camp l o c a l i t y ,  4 miles north-west of Coronet H i l l ,  and a t  Ross prospect, 

about 1 mile north of Coronet H i l l .  Recorded production i s  45 tons of t i n  

concentrate from Mary River Camp, but none from the  Ross prospect. 

SPRING AILL/UNION I~EEFS/PINE CREEK AREA (Fig. 11 ) 

I n  the  Spring ~ i l l / ~ n i o n  ~ e e f s / ~ i n e  Creek area ,  a group of mines 

occupies a north-north-west b e l t  about 25 miles long, which coincides pa r t l y  

with a major shear zone, and i n  the  south with a major re-entrant  i n  the  

Cullen Granite bathol i th .  Gold i s  the main mineral mined, with subordinate 

t i n  ; si lver-lead-zinc , and copper. 

Sprina: H i l l  Group of Mines 

Parkes (1 892) g Brown & Basedow (1906) ; Jensen, : ~ r w ,  :& Writers 
(191.S)g.- 3ens.en (19'19)~ . I 

I I)' 

,The most nor ther ly  group of mines cons i s t s  of the t i n  and gold mines 

of t he  Spring H i l l  and Burrundie areas,  which have been worked in te rmi t ten t ly  

s ince  1882. 



A t  Deans Camp, a l so  known a s  J i m y s  Knob, 2 miles south of Burrundie, 

narrow seams of r i c h  t i n  ore occur i n  a fe ldspar  porphyry in t rus ion  and i n  

ad jo in ing  black s l a t e .  Workings include several  a d i t s  and a number of 

s h a f t s ,  the  deepest t o  10'7 f e e t .  

A t  the  Mradic mine, hal f  a mile ea s t  of Deans Camp, a number of 

s h a f t s  have been sunk on an east-west 2-foot quar tz-pyr i te-cass i ter i te  ree f .  

Workings extend over a length of about 500 f e e t ,  and the deepest shaf t  i s  

reported t o  be 100 f e e t  deep. 

A t  the  Horseshoe mine, west of Spring H i l l  Siding, both lode and 

a l l u v i a l  t i n  a re  reported t o  have been won. A t  l e a s t  one sha f t  was sunk 

on a kaolinized porphyry dyke, and others on a gossanous shear zone a t  the  

contact  of an amphibolite in t rus ion ;  the  deepest shaf t  i s  reported t o  have 

been 60 f e e t  deep. 

Other known t i n  occurrences include t he  Snaddens Creek a l l u v i a l  t i n  

f i e l d  and a number of other workings f o r  which no deta i led information i s  

ava i  lab l e  . 
Production w a s  about 300 tons of t i n  concentrate,  mostly obtained 

before 1930; but the  records do not generally indicate  the production from 

ind iv idua l  mines, and the  t o t a l  i s  almost c e r t a in ly  incomplete. Production 

of about 15 tons of concentrate has a l so  been recorded from the  area  s ince  , 

1950 

Among the gold mines, Spring H i l l  was the most important. The main 

lode worked a ferruginous quar tz  r e e f ,  from 18 inches t o  5 f e e t  and i n  

places  up t o  12 f e e t  wide, which s t r i k e s  north and dips t o  the  ea s t  a t  about 

55'. The country rock cons i s t s  of well-jointed black s l a t e  of the Bur re l l  

Creek Formation. Several sha f t s  were sunk between 1882 and 1896, the  

deepest t o  345 f e e t .  I n  1913, an ad i t  w a s  driven r i gh t  through the  h i l l  

without encountering any payable shoots, and i n  1934-38 another a d i t  was 

d r iven  f o r  980 f e e t ,  but was abandoned 200 f e e t  shor t  of i t s  ta rge t .  The 

most recent attempt t o  re-open the  mine was i n  1951-55, but t h i s  was a l so  

abandoned a s  the  r e s u l t s  were not up t o  expectations. Total  recorded 

production is  21,170 oa of gold. 

About 2 miles south-east of Spring H i l l ,  t h e  McKinlay s i l v e r  mine was 

worked from 1888 t o  1893 by means of a t  l e a s t  t en  sha f t s ,  the  deepest t o  

130 f e e t ,  and by an a d i t  230 f e e t  long. The lode was reported t o  s t r i k e  

no r th  and d ip  t o  the  ea s t  at about 55'; i t  had an average width of 3 f e e t  



and contained galena, c e ru s s i t e ,  and pyr i te .  Total  recorded production 

i s  15 tons of lead,  about 40,000 oz of s i l v e r ,  and 735 tons of si lver-lead 

ore  of unspecified grade. Assays of up t o  30 percent Pb and 3700 oz Ag 

per  ton were reported. 

About 2 miles south-south-east of the  McKinley mine, the  Elizabeth 

gold mine was worked between 1891 and 189T0 It consisted of f i v e  sha f t s ,  

from 50 t o  80 f e e t  deep, sunk on a 3-foot quartz reef which s t r i k e s  north- 

north-west and dips  60' e a s t ,  p a r a l l e l  t o  the  bedding of t he  surrounding 

s e d i m e n t a r y r o c k s , w h i c h a r e l o c a l l y a l t e r e d t o s c h i s t .  To ta l recorded  

production i s  3440 oz of gold. 

I n  the  F lora  Belle mine, about hal f  a mile south of the  Elizabeth,  

a v e r t i c a l  +foot lode trending north-north-west, contained galena, 

s p h a l e r i t e  , marcasite, and arsenopyrite i n  the  primary zone. Seven sha f t s  

were sWk on the  lode, the  deepest t o  250 f e e t .  Recorded production i s  

133 tons of s i lver- lead ore,  bu t  t h i s  i s  probably incomplete. 

Union Reefs Group of Mines 

Parkes (1892) ; Brown (1895, 1907) ; Brown & Basedow (1 906) ; 

Jensen (1915, 1919) ; Hossfeld (1936b) ; White, e t  a 1  ( i n  press) .  

I n  the  Union Reefs a rea ,  two p a r a l l e l  north-north-west l i n e s  of lodes 

have been worked over a t o t a l  length of about 2$ miles. Most of the work 

was done between 1873 and 1906, with sporadic a c t i v i t y  since. 

Total  recorded production from t h i s  group of mines i s  about 54,700 

oz of gold, but  re tu rns  from extensive t r i b u t i n g  operations were only 

p a r t l y  recorded. 

The lodes include a large  number of quartz r ee f s ,  commonly en echelon, 

i n  two sub-parallel.  north-north-west shear zones (union l i n e  and Lads Alice 

l i n e )  which a r e  par t  of a l a rger  s t ruc ture  extending f o r  a t  l e a s t  20 miles 

from near  Pine Creek i n  t h e  south t o  Spring H i l l  i n  the north. Within the  

Union Reefs a rea ,  individual  r e e f s  range up t o  about 15 f e e t  wide and 

s eve ra l  hundred f e e t  long. Pyr i t e  and arsenopyrite with minor galena and 

copper sulphides a r e  present i n  most of the  lodes below t h e  water-table, and 

some of t he  lodes a l so  contain r e l a t i v e l y  abundant c a l c i t e ,  dolomite, 

and anker i te .  The country rock consis ts  of s teeply  dipping s l a t e  and grey- 

wacke of the  Burrel.1 Creek Formation, pa r t l y  metamorphosed t o  low-grade 

h ornf e l s .  



Workings cons i s t  of a large number of sha f t s ,  open cu t s ,  a d i t s ,  and 

costeans ,  but  few penetrate below the  water-table, which i s  generally 

encountered a t  about 100 f ee t .  The two deepest shaf t s ,  now inaccess ible ,  

were t h e  Mi l la r s  No. 10 (200 f e e t ) ,  and the  South Union No.1 (170 f e e t ) .  

Two diamond dri.11 holes were put down i n  1903-04 t o  incl ined depths 

of 861 and 1052 f e e t  (531 and 746 f e e t  v e r t i c a l  depths),  and assay r e s u l t s  

of up t o  19 dwt Au per ton were obtained, but  the  widths of t he  lode i n t e r -  

sec t ions  were not recorded and no follow-up work appears t o  have been done 

( ~ r o w n ,  1906). 

Four addi t ional  holes t o  incl ined depths between 400 and 480 f e e t  

(350 t o  400 f e e t  b e r t i o a l  depths) were d r i l l e d  i n  1913-14, but  no assay 

r e s u l t s  of more than 3 dwt per ton were obtained, although the  No. 3 hole 

recorded a 6-foot lode i n t e r s ec t i on  which assayed 10.2 percent Pb at  a 

v e r t i c a l  depth of about 380 f e e t   e ens en, 191 5). 

I n  1963-64, the  Bureau of Mineral Resources undertook a comprehensive 

re-examination of t h e  e n t i r e  f i e l d  and d r i l l e d  13 holes t o t a l l i n g  6200 f e e t .  

Resu l t s  confirm t h a t  the  lode system extends below the  l eve l  of the  deepest 

e x i s t i n g  workings, but the  b e t t e r  values occur i n  r e l a t i v e l y  small shoots. 

One shoot i s  estimated t o  contain  reserves of 23,000 tons of ore ,  averaging 

21 dwt of gold per ton (White e t  a l ,  i n  press) .  

To t he  north o f . t he  Union Beefs f i e l d ,  the  Union Extended mine was 

worked between 1875 and 1908 by means of a number of shaf t s  up t o  120 f e e t  

deep, and a t  least" '  one large  open cut .  The lodes were generally i r r egu l a r  

and discontinuous quartz s t r i nge r s ,  commonly only a few inches wide, 

although there  were a few la rger  r e e f s  up t o  15 f e e t  wide. Some very r i c h  

concentrat ions of secondary gold were associated with i r r egu l a r  bands of 

dolomite, probably representing zones of replacement i n  the  sheared sed- 

imentary rocks. Total  recorded production i s  3500 oz of gold, including 

production from the nearby I s abe l  and Penders H i l l  l eases ,  of which no other 

d e t a i l s  a re  known. " 

Pine Creek Group of Mines 

Parkes (1 892) ; Brown (1 895, 1908b) ; Brown & Basedow (1906) ; 

.Jensen (191 5 ,  1919) ;. Jensen & Oliver (1914) ; Hossfeld (1936a) ; Kleeman 

(1937); R ~ y n e r  & Mye (1937h)g Noakes (1949); Vanderplank (1965b, unpubl.). 

Pine Creek has been t he  l a rges t  producer of gold i n  the'Xatherine- 

Darwin Re@,oan, containing about 15 separate mines, of which the  Enterprise,  
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Eleanm,  and Elsinore have been the  most important. The f i e l d  has been 

worked int .ermittently from the  ea r ly  187o1s, with the  bulk of the  work 

between about 1880 and 1914. The recorded production t o t a l s  about 76,100 

os  f ~ o m  54,000 tons of m e  ( ~ o s s f e l d ,  1936a). However, a t o t a l  of a t  

l e a s t  95,000 oz i s  thought t o  be a b e t t e r  approximation, although i t  can- 

not  be apportioned a c c l m a t e b  between the  various mines. 

The f i e l d  extends over a north-north-westerly b e l t  about 4 miles 

long and about hal f  a mile wide A l l  t he  workings a r e  on quartz ree fs  i n  

s l a t e  and g~eywaeke of the  Bur re l l  Creek Formation, i n  par t  a l t e red  t o  low- 

grade spot ted hornfels  by the  nearby Cullen Granite. Pyr i t e  and arseno- 

p y r i t e  a re  present i n  a l l  the  lodes below the  zone of oxidation, and galena 

and chalcopyri te  occur sporadically.  

The r e e f s  a re  of two main types. One group consis ts  of s teeply  

dipping bodies,  many of them several  hundred f e e t  long, which s t r i k e  

p a r a l l e l  t o  the  enclosing sedimentary rocks. I n  v e r t i c a l  sedt ion,  they a r e  

'commonly p a r a l l e l  to' the  bedding f o r  par t  of t h e i r  depth, although they may 

c u t  across t he  bedding where they cross a fo ld  axis .  Where two r ee f s  are  

present on opposite limbs of a fo ld ,  a considerable thickness of quartz may 

be developed at  the  in te r sec t ion  near the  fo ld  ax i s ,  and the  resu l tan t  

formations have been described a s  saddle ree fs .  The v e r t i c a l  depth of 

the  r ee f s  i s  generally small compared t o  t h e i r  s t r i k e  length,  and they 

general ly  p i tch  p a r a l l e l  t o  the nearby fold axes, a t  10' t o  30' t o  the south. 

The bes t  examples of lodes of this type a r e  i n  the  Enterprise and Kohinoor 

workings. 

The other type of lode cons i s t s  of smaller leaders ,  from a few inches 

t o  about 2 f e e t  wide, dipping t o  the  south-east a t  an average of about 30'. 

The leaders  a r e  generally grouped one above the  other. Such lodes were best  

developed a t  t he  Eleanor mine, where values of over 4 oz Au per ton have been 

recorded i.n places.  

The most nor ther ly  workings a re  the Gandys H i l l ,  Maid of Erin,  and 

In t e rna t i ona l  mines, whi.ch.. consist.. of numerous shallow sha f t s  and open cu t s  

on smal l  i r r e g u l a r  quar ts  leaders  i n  hornfels. The sedimentary rocks i n  

t h i s  a r ea  a r e  more in tensely  metamorphosed than those i n  t he  cen t r a l  and 

southern p a r t s '  of t he  f i e l d ,  and t h i s  may account f o r  the  absence of the  

l a r g e r  and b e t t e r  defined type of ree f .  

A t  the  Enterprise and North Enterprise mines, half  a mile west of 

Pine Creek towx~shi.p, a large  south-pitching saddle reef  and minor p a r a l l e l  



r e e f s  have beenworked on both limbs of the  an t i c l i ne  f o r  a s t r i k e  length 

of about hal f  a mile. The North Enterprise includes par t  of the  old 
I 

Monarch, Newcastle,and Emperor leases.  Most of the workings a re  shallow 

s h a f t s  and open cu t s ,  but a 260-foot sha f t ,  the  deepest on t he  f i e l d ,  has 

been sunk near the  southern end of the l i n e  of workings, and a 400-foot 

a d i t  has been driven on the North Enterprise lease.  A 280-foot north 

d r ive  from the  sha f t  and extensive stopes from the  ad i t  a re  on the  ea s t  . 

limb of the  saddle r e e f ,  but the reef  is  subs tan t ia l ly  i n t a c t  over a length 

of 800 f e e t  between the shaf t  and the ad i t .  I n  t h i s  area ,  i t  has an 

est imated v e r t i c a l  extent  of 100 t o  150 f e e t  and an average width of 3 t o  4 
f e e t .  

The sha f t  was sunk before 1915 t o  follow up a diamond d r i l l  hole 

i n t e r s ec t i on  of 4 f e e t  of laminated quartz,  assaying 4* ox Au per ton, bu t  
.-. 

i n  the  d r ive  the  lode i n  the i m m e d i a t ~ \ , v i c i ~ i t ~  of t h i s  i n t e r s ec t i on  assayed 
. . 

only about 12 dwt, and l i t t l e  work was done u n t i l  1962, when the  shaf t  was 

re-opened by Messra B. and M. Blake. A l imited amount of d r iv ing  has s ince  

been done, and a t r i a l  parcel  of about 720 tons of ore has been extracted t o  

i nves t i ga t e  the  treatment cha rac t e r i s t i c s  of the  ore. This yielded 120 ox 

of gold plus about 32 tons of concentrate containing another 190 oz of gold, 

i . e . ,  an average overal l  recovery of about 10 dwt per ton. 

I n  19649 two diamond d r i l l  holes were put down by the Mines Branch, 

N O T .  Administration, under an agreement with the  leaseholder. One of these ,  

about 600 f e e t  nor th  of the  s h a f t ,  obtained an in te r sec t ion  of 6 f e e t  of 

lode mater ia l  ( incl ined width), assaying 21 dwt per ton,  which confirmed the  

con t inu i ty  of the  lode between the North Enterprise and Enterpr ise  workings. 
s . -" 

The other ho le ,  which was designed t o  i n t e r s ec t  the  lode about 100 f e e t  

down d ip  from the  in te r sec t ion  on the 260-foot l eve l  of the main sha f t ,  

obtained only s ca t t e r ed  low-grade in te r sec t ions  ( ~ a n d e r ~ l a n k ,  1965, unpubl.) . 
South of the  Enterpr ise ,  the  gap i n  the  main r idge through which the  

S tua r t  Highway passes ,  may represent a transverse f a u l t ,  s ince  the  main l i n e  

of workings south of the  gap appears t o  be displaced several  hundred f e e t  
? 

t o  the  e a s t .  

South of t he  gap, on the  Sultana, Ophir, Bashi Bazook, Czarina, and 

Sagabiel  l eases ,  only small i r r egu l a r  groups of leaders appear t o  have been 

worked, but records f o r  t h i s  group of mines a re  incomplete. A diamond 

d r i l l  hole put down on the Sagabiel lease i n  1913 obtained an in te r sec t ion  

assaying 4 oz 11 dwt per ton from 55* to  56& f e e t  incl ined depth, but 

t h i s  has not  been followed up. 



A t  the  Southern Cross, Henry Geor*, Christmas, New Year, New 
Thunderer, Kohinoor, North Austral ian,  and i&cha&lmag leases  1 mile south 

of Pine Creek township, another large saddle reef  and associated spurs were 

worked from a number of open cu t s  and three  a d i t s ,  the  longest being 700 

f e e t .  The reef  system has a southerly p i tch ,  and extensions of the known 

shoots might be expected underneath the  southern par t  of the  existi 'ng 

Kohinoor workings, but only low values were encountered i n  two diamond d r i l l  

holes put down by the  Mines Branch, N.T. Administration, i n  1965. 

Immediately west of t he  Kohinoor lease ,  the  Eleanor mine has been one 

of t he  inost producti.ve on the  f i e l d ,  most of the  gold being obtained from a 

group of r e l a t i v e l y  narrow, gently dipping leaders. The main shaf t  has a 

depth of 180 f e e t ,  and other workings include an a d i t  300 f e e t  long, a large  

open c u t ,  and several  shallower shaf ts .  A diamond d r i l l  hole was put.down 

on t h i s  lease  by the  Mines Branch, N.T. Administration, i n  1965, but no 

payable i n t e r s ec t i ons  were obtained. 

I n  'the most southerly par t  of the  f i e l d ,  comprising the  Democrat, 

~ e p u b  l i c  , Chin Ph i l l i p s ,  Rack-a-Rock , Rising Sun, Elsinore,  Golden Gate, 

Sgdneg, and North St= leases ,  workings a re  s t i l l  more widely spaced and 

records of pas t  a c t i v i t y  a r e  poor. The deepest shaf t  was the  Dashwood 

Shaf t  on the  Elsinore l ease ,  with a depth of 210 f e e t ;  no payable lodes 

, were encountered and no s toping was done. A geophysical survey ( ~ a ~ n e r  & 

Nye , 1937h) indicated a number of possible occurrences of non-outcropping 

quar tz  r e e f s  which might warrant t e s t i ng ,  but no systematic follow-tip work 

has been done. 

A number of other mines and prospects have been worked a t  various 

times i n  the  Pine Creek d i s t r i c t .  

A t  the Caledonia mine, about 4 miles north-east of Pine Creek, a 

production of 460 oz of gold i s  recorded, and a t  Lucknow, 2 miles south of 

Pine Creek township, 150 tons of s i lver- lead ore  was produced i n  1907. 
. * 

A t  Mount Wigleg, 4 miles south of Pine Creek, a north-north-west 

galena-bearing quartz reef  was worked i n  1907 from a shaf t  a t  l e a s t  25 f e e t  

deep  ensen en, 191 9 ) ,  The lode i s  reported t o  have been 26 f e e t  wide, and 

t h e  recorded production i s  60 tons of s i lver- lead ore. 

, A t  w p e r f i e l d ,  4 miles south-west of Pine Creek, mining was ca r r ied  

out i n t e rmi t t en t l y  between 1872 and 1917, and t o t a l  recorded production i s  



2140 tons of ore averaging about 12 percent Cu. The main lode trends north- 

north-west and dips west a t  about 60'. It had an average width of 3 t o  5 
'I 

f e e t ,  and was worked from a t  l e a s t  s i x  sha f t s ,  the  deepest being 130 fee t .  
. . 

Most of the  ore was obtained Prom the  oxidized zone ( ~ a r k e s ,  1892; Brown 

& Basedow, 1906; Jensen, 191 9 ) ,  

Another small copper prospect occurs half  a mile west of the  railway, 

10 miles south of Pine Creek township. Here, a 3-foot north-north-westerly 

quar tz  reef with cupr i te  and malachite occurs a t  the  contact of a quartz- 

fe ldspar  dyke with t he  surrounding s l a t e  and metagreywacke; it has been 

exposed i n  a 10-foot prospecting p i t ,  but  no production i s  reoorded ( ~ r o h n ,  

1965d9 unpubl.). 

The only t i n  production i n  t h i s  a rea  has come from Kellys mine, 3 

miles south-east of Pine Creek township, where a s e r i e s  of small c a s s i t e r i t e -  

bear ing  ferruginous quartz veins occur i n  a north-south zone of sheared s l a t e  

and sandstone about three-quarters of a mile long (~rown,  1908b). Recorded 

production i s  2 tons of t i n  concentrate from about 32 tons of ore,  mined i n  

1908 and '1909, 

MOUNT VOELLS/MOUNT HARRIS AREA ( ~ i ~ .  32) 

The Mount ~ e l l s / ~ o u n t  Harris  area  has been dominantly a t i n  producer. 

A l l  t he  t i n  appears t o  have been derived from f i s s u r e  lodes of quartz and 

c a s s i t e r i t e  with varying amounts of sulphides. Near the  surface the  sulphides 

a r e  commonly oxidized t o  limonite and hematite, and the outcrops range from 

i ronsta ined quartz t o  highly gogsanous mater ia l  i n  which it is  d i f f i c u l t  t o  

i d e n t i f y  the  c a s s i t e r i t e .  

Mount Wells Mine, 

Parkes (1892) Brown (1 895) 8 Brown & Basedow (1906) ; Jensen, Gray, 

& Winters (1 91 6) ; R a p e r  & Nye ( 1  937) ; Noakes (1 949) ;.::r:~mith: (1 958, unpubl. ) . ' 
\ 

Mount Wells, & miles north of Burrundie Siding, was t he  e a r l i e s t  of 

these  mines t o  be worked, and was a l s o  by f a r  t he  l a rge s t  producer. The 

mine was worked in te rmi t ten t ly  from 1879 t o  1929. Three main lodes and 

numerous minor lodes and groups of s t r ingers  crop out on the  c r e s t  and upper 

s lopes  of the  h i l l ,  which r i s e s  t o  860 f e e t  above sea  l eve l ,  or  about 400 

f e e t  above the  l eve l  of the surrounding valleys.  The lodes a r e  generally 

1 t o  4 f e e t  wide, although stockworks and groups of s t r i nge r s  associated with 

t he  main lodes have loca l ly  been worked f o r  widths of 20 f e e t  o r  more. The 
0 lodes  s t r i k e  a few d e g e e s  e a s t  of north and dip  ea s t  a t  about 80 . The 



country rock i s  micaceous s l a t e  and greywacke of the  Bur re l l  Creek Formation. 

Workings cons i s t  of numerous open cuts  and sha f t s ,  the deepest being 160 

f e e t  and of th ree  major and several  minor a d i t  levels.  A t  l e a s t  3600 f e e t  

of cross-cut t  i n g  and dr iv ing  was done on the  three  major a d i t  l eve l s ,  'but 

most of the  workings a r e  no longer accessible.  I n  1957, the  Broken H i l l  

P ty  Co. Ltd d r i l l e d  three holes,  t o t a l l i n g  1540 f e e t ,  t o  t e s t  the  pers is t -  

ence of the  lodes below the  ex i s t i ng  workings, but  no in te r sec t ions  of 

payable ore were obtained (smith, 1958, unpubl.). 

Recorded production i s  about 1530 tons of t i n  concentrate from about 

100,000 tons of ore,  with an average grade of jus t  under 1 percent Sn. The 

mo$t recen t  production was 5 tons of concentrate (from old ba t t e ry  sands) i n  

1 963. The primary ore contained varying amounts of py r i t e  and chalcopyrite 

and t r ace s  of wolfram and schee l i t e ,  but the  only recorded production other 

than t i n  was 7 tons of 37 percent copper ore i n  1917. 

A Government Bat tery  f o r  the  treatment of ore from various small 

producers i n  the  a rea  was opened i n  1962 a t  the s i t e  of the old Mount Wells 

p lant .  

Jessops ~ o d e / ~ o u n t  Masson Group of Mines 

Hays (1958, unpubl.; 1960, unpuble). 

About 15 miles north-north-east of Mount Wells, a group of workings 

on a north-south f a u l t  zone comprises Jessops ]Lode and the  Mount Masson and 

Big Drum mines. A l l  these mines occur i n  greywacke and s l a t e  of the  Masson 

Formation ( ~ a y s  , 1960, unpubl.) . 
Jessops Lodz, di.scovered i n  1957, cons i s t s  of an almost incoherent 

mass of angular qusr te ,  s l a t e ,  and i ron  oxide fragments i n  a matrix of f i n e  

quar tz ,  i r on  oxide, and c a s s i t e r i t e .  The upper par t  of the  lode was 

probably formed by t he  collapse of the  o r ig ina l  sulphide-rich lode a f t e r  a 

decrease i n  volume r e su l t i ng  from oxidation and leaching. The lode trends 

roughly nor th  and has been worked by an open cut  about 160 f e e t  long and 8 

f e e t  wide, and by an a d i t  60 f e e t  long, which opens off t he  north end of 

t he  open cut.  The dip i s  westerly a t  about 60' i n  the  open c u t ,  f l a t t e n i n g  

t o  about 35' i n  t he  a d i t .  The B i l l y  Can l ease  covers a southerh en echelon 

extension of Jessops Lode. To June 1965, recorded production of t i n  ( i n  

concentra tes)  from both leases  i s  about 100 tons from about 10,000 tons of 

ore. 



A t  Mount Masson, mining has been ca r r ied  out in te rmi t ten t ly  since 

1942, and t he  t o t a l  recorded production t o  June 1965 i s  31 tons of t i n  

( i n  concentrates)  from 2870 tons of ore* The main workings consis t  of an 

a d i t  240 f e e t  long, and a water shaf t  120 f e e t  deep, on the  same l i ne  of 

lode. I n  the  a d i t ,  from which a l l  the production has been obtained, the  

lode ranges from a few inches t o  about 3 f e e t  th ick  and dips almost 

ve r t i c a l l y .  

I n  1963, a waggon-drilling propamme was undertaken by United 

Uranium N.E. t o  search f o r  r epe t i t i ons  or extensions of the known lodes a t  

Jessops  and Mount Masson mines, but the r e s u l t s  were disappointing ( ~ r e n n i n ~ ,  

1963 unpubl,) . 
A t  the  B i g  Drum, jus t  south of Mount Masson an a d i t  105 f e e t  long has 

been driven on an ironstained quartz reef from a few inches t o  about 3 f e e t  

wide, but  only sparsely  disseminated t i n  has been encountered and t o t a l  

production i s  only 0.5 tons of t i n  concentrate ( ~ r o h n ,  1963b, unpublb). 

Other Mines and Prospects 

The Mavis mine, about 5 miles north-west of Mount Wells, mas discovered 

i n  1958 and had produced 3.5 tons of t i n  concentrate t o  the end of 1962. 

The lode cons i s t s  of a cass i t e r i t e -bear ing  quartz reef with minor hematite 

and l imonite,  which has been pa r t l y  exposed i n  a small a d i t  and several  

open cu t s  over a t o t a l  distance of about 600 f ee t .  It i s  6 inches t o  about 

3 f e e t  wide, and includes some extremely r i c h  patches of coarse c a s s i t e r i t e .  

The ree f  appears t o  follow the  bedding of the surrounding sedimenta;ry rocks, 

which cons i s t  of Lower Proterozoic s l a t e  and greywacke folded i n t o  a s e r i e s  
0 

of large  r e l a t i v e l y  open fo lds ,  plunging t o  the  north a t  30' t o  40 ( ~ u n n ,  
1960, unpubl.). This lode appears t o  o f fe r  good prospects of fu r ther  small 

t o  medium-scale production. 

A t  Mount Harris, 6 miles east-north-east of Jessops Lode, a group of 

l e a se s  of which the  Nelson, Buffalo and Margaret are  the  most important have 

been worked in te rmi t ten t ly  s ince  1956. The country rock cons i s t s  of 

s l a t e  and greywacke of the  Masson Formation. The area  contains numerous 

lodes ,  ranging from networks of small leaders t o  r ee f s  several  f e e t  th ick,  

most of which appear t o  f i l l  tension gashes associated with north-trending 

f a u l t s .  Some but not a l l  of the  lodes are  highly ferruginous, and several  

conta in  t r a c e s  of gold a s  wel l  a s  t i n .  To June 1965, recorded production 

of t i n  ( i n  concentrates)  i s  about 10 tons from 900 tons of ore,  and fu r ther  

inves t iga t ion  of the  area  appears t o  be warranted ( ~ c ~ u e e n ,  1956, unpubl,; 

Hays, 1958, ~ t ~ p u b l . ,  1960, npubl . )e  



Fi9.33 Mineral deposih, WolFram Hi l l  / ~ o u n b  Todd ocea 



A t  Mount George, 12 miles north-east of Mount Wells, a group of 

quar tz  veins and stockworks has been mined in te rmi t ten t ly  s ince  1926 by 

means of one large  and several  small open cu t s  f o r  a t o t a l  recorded 

production of 12 tons of t i n  concentrate. The workings a r e  i n  contact- 

metamorphosed s l a t e  and greywacke of the  Masson Formation within half  a 

mile of t.he contact  of the  Cullen Granite. 

Five miles south-east of Mount George, the  Glenys l eases ,  formerly 

known a s  Lucgs Dimings,  l i e  i n  a comparable posi t ion r e l a t i v e  t o  the 

Cullen Granite. Small quar tz -cass i t e r i t e  s t r i nge r s  have been worked from 

a s e r i e s  of shallow sha f t s  and small open cu t s ,  but  there  i s  no record of 

production, A recent i ,nvestigation has shown t h a t  this a rea  may a l s o  

contain  some 10,000 cubic yards of e luv i a l  mater ia l  averaging between 5 
and 15 1% of c a s s i t e r i t e  per cubic yard (IIays, 1963a, unpubl.), but  lack 

of water i n  the  dry season and d i f f i c u l t y  of access i n  the  wet season have 

prevented systematic exploi ta t ion of the  deposi ts ,  and t he  recorded 

production i s  only 0.2 tons of t i n  concentrate. 

WO!LF'RAM KIU/MOUNT TODD AREA ( ~ i ~ .  33) 

The Wolfram ~ i l l / ~ o u n t  Todd area  covers a north-westerly b e l t ,  some 

30 miles long and 8 t o  10 miles wide, which s t re tches  from near Ranford H i l l  

t o  t he  S tua r t  Highway a t  Edith River. The b e l t  contains a var ie ty  of mines, 

mostly small ,  from which gold, t i n ,  wolfram, and lead have been obtained. 

The b e l t  t r ends  generally p a r a l l e l  t o  the  south-eastern margin of the  Cullen 

Granite,  and many of the mines i n  the  northern par t  of the  b e l t  a r e  c losely  ' 

associa ted wi th  t he  Wolfram H i l l  Granite. The mineralization i s  probably 

r e l a t ed  t o  t h e  in t rus ions .  

Wandie, Crest  of the Wave, and Wolfram H i l l  Mines ' 

Brown & Basedow (1 906) ; Brown (1 908,b) ; Jensen (1 91 9) ; AGGSNA (1 938) ; 

Kleeman (1 938) Thyer , Rayner, & Nye (1 938). 

The most nor ther ly  workings i n  the  Wolfram ~ i l l / ~ o u n t  Todd a rea  a r e  

t he  mines of t he  Wandie Goldfield, which extend over several  square miles. 

Auriferous quar tz  r e e f s  s t r i k e  north-north-west and dip v e r t i c a l l y - o r  

s t e ep ly  t o  the  west, approximately p a r a l l e l  t o  the  enclosing sedimentary rock, 
..4 

which i s  mainly f i s s i l e  s l a t e  of the  Bur re l l  Creek Formation. The f i e l d  

was worked between 1895 and 1905, and the  recorded production i s  6380 ox of 

gold. Numerous shaf t s  a r e  reported t o  have been sunk t o  water l eve l ,  which 

was general ly  encountered at about 60 f e e t ,  but  the  bulk of the  production 



appears t o  have been from a l l u v i a l  workings. 

!Cwo other small mines, known a s  Saunders Rush and the  Br i l l iant  mine, 

a r e  s i t ua t ed  about 5 miles south-east of Wandie, but no de ' tai ls  of t h e i r  1 

production a r e  available.  

The most nor ther ly  t i n  mine of the  Wolfram ~ i l l / ~ o u n t  Todd area  i s  

t h e  Crest  of the  Wave, 5 miles south of Wandie; i t  has been worked in te r -  

m i t t en t l y  s ince  1907. The main lode w a s  a quar tz -cass i t e r i t e  reef  with 

minor arsenopyri te ,  which was worked from several  shaf t s  t o  a maximum depth 

of 150 f e e t  over a s t r i k e  length of about 450 f ee t .  The lode s t r i k e s  north- 

west and dips  south-west a t  60'; the s t r i k e  i s  p a r a l l e l  t o  the  trend of t he  

enclosing rocks,  which a re  mainly ch lo r i t e  s ch i s t  derived from a r g i l l i t e s  of 

t h e  Bur r e l l  Creek Formation. The average width of the  lode was only 8 

inches ,  but  t he  average grade was exceptionally h i @  and the  t o t a l  recorded 
. 

production i s  143 tons of t i n  concentrate. Minor p a r a l l e l  lodes are  a l s o  

known. The mine was re-examined i n  1763 by united Uranium N.L., but no 

f u r t h e r  work has been ca r r ied  out. . 

I n  the  immediate v i c i n i t y  of the  Wolfram H i l l  Granite, a group of 

mines has been worked f o r  t i n ,  wolfram, and lead. 

, A t  Wolfram H i l l  i t s e l f ,  two p a r a l l e l  l i n e s  of lode have been 

i n t e rmi t t en t l y  worked s ince  1900. The l i ne s  trend north-west t o  north-north- 

west and d ip  s teep ly  t o  the  e a s t ,  sub-parallel  t o  the  bedding of the  

indurated s i l t s t o n e  of the  Bur re l l  Creek Formation, and a prominent jo in t  

d i rec t ion .  The bes t  ore occurred i n  s teep ly  pi tching pipes up t o  50 f e e t  

i n  length  and 10 f e e t  i n  maximum width, the  deepest of which was worked t o  

130 f e e t .  The ore cons$sts of wolfram and chalcopyrite with minor pyr i t e  

and arsenopyrite i n  a gangue of quartz and black mica. Recorded production 

i s  about 630 tons of wolfram concentrate,  averaging 70 percent WO and 230 
3 ' 

tons of copper ore averaging 30 percent Cu. 

A t  Irwins mine, a quar ter  of a mile west of Wolfram H i l l ,  r i c h  copper 

ore  is repor ted t o  have been obtained from a north-westerly lode, from 4 t o  

10 f e e t  wide, which was worked t o  a depth of 40 f ee t .  No production 

f i gu re s  a r e  avai lable .  

i 
A t  the  S i lver  Spray mine, 4 miles east-north-east of Wolfram H i l l ,  a 

s e r i e s  of quar tz  lenses with galena and spha le r i t e  occur i n  a north-north- 

west zone over a t o t a l  length of about 2000 f ee t .  Individual  shoots range 

up t o  100 f e e t  long and 2 f e e t  wide. The only recorded production i s  85 

tons  of galena, mined between 1905 and 1907. A prospect known a s  the  



Tableland i s  recorded about 1 mile north of the  S i l ve r  Spray, but  no d e t a i l s  

of i t s  production a re  available.  

A t  the  Last Hope (or  ~ a r v e y s )  mine, 2 miles north-west of Wolfram 

H i l l ,  a number of shallow sha f t s  have been sunk on a g ~ o u p  of auriferous 

quar tz  r e e f s ,  most of which s t r i k e  e a s t ,  but the recorded production i s  only 

about 30 oz. 

, .  . , . . . .  
On the  southern &rgifl of the  Wolfram H i l l  Granite, a s e r i e s  of small 

mines a r e  co l l ec t i ve ly  re fe r red  t o  a s  the  Hidden Vallex f i e l d ;  they include 

the  Vulcan, Black Angel, and- Bel ls  t i n  mines, the Mountain View and Black 
I 

H i l l  wolfram mines, Wests lead mine, and a group of unnamed lead prospects 

centred on Crocodile Billabong, 3 miles south-west of Wolfram H i l l ,  

A t  the  Vulcan, Black Angel, and Bel l s  mines, disseminated c a s s i t e r i t e  

occurs i n  b recc ia  zones i n  s l a t e .  M y  of the zones dip  a t  r e l a t i v e l y  low 

angles and shoots of payable ore are  small. Workings cons i s t  of open cu t s ,  

a d i t s ,  and s h a f t s ,  the  deepest being about 60 f e e t ;  the  t o t a l  recorded 

,production s ince  1905 i s  about 50 tons of t i n  concentrate. 

A t  the  Mountain View mine, wolfram has been won from a group of 
I 

pegmatite veins which s t r i k e  north-west t o  north-north-west and-dip a t  about 

30' t o  the  north-east.  Most of the veins ranged from an inch t o  about 6 
inches i n  thickness,  and were worked from shor t  a d i t s  and underhand stopes. 

No separate  production f igures  are  avai lable ,  and the  production has been 

included wit.h the f i gu re s  f o r  Wolfram H i l l .  

Small wolfram-bearing quartz veins are a l s o  known from Black H i l l ,  

4* miles south-west of Wolfram H i l i ,  but production appears t o  have been 

neg l ig ib le .  

The only recorded production of s i lver- lead ore from t h i s  area i s  

from Wests mine, 1$ miles west of Hidden Valley, where 25 tons of ore 

averaging 70 percent Pb and 34 oz Ag per ton was mined. I n  1958, the  

Aus t ra l i an  Mining and Smelting Company investigated t h i s  mine and a number 

of near'by prospects,  but with generally disappointing r e su l t s .  The most 

encouraging indicat ions  were obtained a t  a prospect three-quarters of a 

mile south-west of Crocodile Billabonq, where costeaning revealed a 33-foot 

zone of c e rus s i t e  ve in le t s  i n  s i l t s t one ;  but four diamond d r i l l  holes 

f a i l e d  t o  i n t e r s e c t  payable 'ore a t  depth (pat terson,  1958a, unpubl.). 



. . . . ,. ., 
A number of small t i n  mines a re  a l s o  known within the  Wolfram H i l l  

, . 

Granite. A t  two of these,  Cqnnells and Martins claims, disseminated 

c a s s i t e r i t e  occurred within the  grani te  i t s e l f ;  a t  Kellys claim c a s s i t e r i t e  

and minor wolfram occurred i n  a lode containing quartz,  i r on  oxides, and 

a rg i l l aceous  material .  No records of production a r e  avai lable ,  but the  

amount cannot have been large. 

Emerald Creek and Dr i f f i e ld  Mines 

Brown (1895, 1908b) ; Brown & Basedow (1906) ; AGGSNA (1938) ; 

Hossfeld (1941); Ratt igan & Clark (1955, unpubl.). 

The Emerald Creek t i n  f i e l d ,  about 8 miles south-west of Wolfram H i l l ,  

c ons i s t s  of a group of small lodes, most of which are  quartz r e e f s  with 

c a s s i t e r i t e ,  i r on  oxides, and secondary lead minerals a t  the  surface. The 

deepest  workings a r e  reported t o  be about 70 f e e t  deep. L i t t l e  work has 

been done below the  water-table,,and appreciable amounts of sulphides could 

be expected i n  the  primary ore. 

Recorded production between 1908 and 1913, i s  about 42 tons of t i n  

concentra te ,  the  greater  par t  of which was probably from a l l u v i a l  deposits. 

Only sporadic gouging has been undertaken s ince  then. 

The Driffield gold f i e l d ,  about 2 miles south-east of Emerald Creek, 

was one of the  e a r l i e s t  f i e l d s  i n  t h i s  b e l t  t o  be worked. Between 1882 and 

1912, Creers,  Lady Jane, Lady Ma.r;y, Gordon and Parrys mines were operated on 

from nmerous sha f t s  and open cu t s ,  the  deepest t o  about 100 f ee t .  The 

lodes consis ted of quartz with minor i r on  oxides, and showed considerable 

va r i a t i on  i n  s t r i k e  and dip. Many of the  payable shoots were small and 

very i r r e g u l a r ,  which made systematic development almost impossible. The 

country rock cons i s t s  o f ' ex tens ive ly  fau l ted  s l a t e  of the  Bur re l l  Creek 

Formation ( ~ o s s f e l d ,  1941). The t o t a l  recorded production i s  about 5300 

oz of gold from 10,700 tons of ore,  but this i s  known t o  be incomplete. 

Horseshoe Creek and Mount Todd Mines 

Brown- & Basedow (1 906) ; Brown (1  908b) ;' Jensen (1 91 9) ; AGGSNA 

(1 937, 1938 9 1939) a Cot t le  ( I  937a) ; Hossfeld & Nye (1941) ; Rayner & Nye 

(1937a); Ratt igan & Clark (1955, unpubl.). 

Between Dr i f f i e ld .  Creek and the  Edith River, some 8 miles t o  the  

south ,  another group of small  t i n  and g ~ l d  mines make up the  Horseshoe Creek 

and Mount Todd f i e l d s .  Most of the mines were discovered and worked between 

1902 and 1914, with only sporadic small-scale a c t i v i t y  i n  more recent years 

( ~ o t t l e ,  1937a; Hossfeld & Nye, 1941). 



The Horseshoe Creek f i e l d  includes the  Scotchman, Boglings, Doris, 

E the l ,  Marie, and Keenans mines, i n  a l l  of which cass i t e r i t e -bear ing  qu&tz- -- 
kaolin lodes with minor copper minerals were worked. The lodes generally 

occupy shear zones which trend north t o  north-west, sub-parallel  t o  the  

s t r i k e  of the  surrounding s l a t e  and greywacke of the Bur re l l  Creek Form- 

a t ion .  Most of the  lodes a r e  i r regu la r  l en t i cu l a r  bodies, p a r t l y  en 

echelon, with var iable  dips. The length of payable shoots ranged from 

20 t o  200 f e e t ;  and the  width from a few inches t o  about 4 f e e t .  A l l  the 

payable shoots above the  water-table appear t o  have been worked out ,  the 

deepest  workings being about 150 fee t .  Recorded production i s  about 650 

tons  of t i n  concentrate,  including some production from a l l u v i a l  deposits. 

I n  the  Mount Todd f i e l d ,  both t i n  and gold have been produced. The 

main t i n  producers were the  Morris and Shamrock mines, which resemble the  

Horseshoe Creek mines i n  the  a t t i t u d e  and s i z e  of ore shoots and the  type 

of lodes. Total  recorded production i s  180 tons of t i n  concentrate, 

including some from a l l u v i a l  deposits. About 5 tons of the  t o t a l  amount 

have been won s ince  1958. 

Among the  gold mines of t h i s  area,  the Jones Brothers Reef appears 

t o  have been the  most extensively worked, and has a recorded production of 

915 O Z O \  

It i s  a ferruginous quar tz  r e e f ,  which has been traced on the  

surface f o r  about 2000 f e e t ,  s t r i k i n g  a few degrees ea s t  of north and dipping 

s t eep ly  t o  the  eas t .  The country rock cons i s t s  of t i & t l y  folded greywacke 

and s l a t e  of the  Bur re l l  Creek Formation. The width of the  ree f  ranges 

from about 1 t o  3 f e e t ,  with average values of about 16 dwt per ton i n  two 

shoots ,  t o t a l l i n g  about 1200 f e e t  i n  length. It has been worked *om f i v e  

s h a f t s ,  t he  deepest t o  150 f e e t ,  and from a number of open cu t s .  I n  1938- 

39, f i v e  diamond d r i l 1 h o l . e ~  were put down by Mount Todd Gold Mines N.L. t o  

t e s t  the downward extension of the r e e f ,  but the r e s u l t s  were disappointing. 

Below water l eve l ,  the lode contains pyr i t e ,  arsenopyrite,  and minor 

chalcopyrite and galena. 

To l l i s  ~ e e f ?  1 mile south of Jones Brothers, has been worked on a 

small  s ca l e  from a shaf t  35 f e e t  deep, but no d e t a i l s  of production a re  

r e o r d e d  . The reef  s t r i k e s  north-west and has been traced on the  surface 

f o r  4000 f e e t  with a width of from 1 t o  4 f e e t .  Samples taken from the  

s h a f t  i n  1937 gave an average of 14 dwt Au per ton over a width of about 

2 f e e t ,  and surface samples gave an average of 4.5 dwt ( ~ o t t l e ,  1937a). 

Quigleys ~ e e f ,  ( o r  New Mount  odd) , 1* miles north-east of Jones Brothers, 

has a l s o  been t raced over a length of 3000 f ee t  and has a maximum width of 



open cu t s ,  and s eve ra l  sha f t s ,  the  deepest t o  80 f e e t .  Four samples taken 

i n  1941 gave an average grade of 13 dwt Au per ton over a width of 20 inches 

i n  t he  a d i t ,  and surface samples averaged 8.7 dwt, but  no production i s  

recorded ( ~ o s s f e l d  & Nye, 1941). 

Yenberrie Mines 

Gray & Winters (191 6 ) ;  Jensen (1919) ; AGGSNA (1938) ; Rattigan & 

Clark ('1955, unpubl.). 

The Yenberrie wolfram f i e l d  is  s i tua ted  about 2 miles west of Mount 

Todd. The lodes consis t  of greisenized q u a r t z ~ a p l i t e  dykes and a re  

confined t o  a s tock of the  Chllen Granite, about ha l f  a square mile i n  area ,  

which is  int ruded i n t o  greywacke and s l a t e  of t h e  Bur re l l  Creek Formation. 

Within the  g ran i te ,  nine quartz-apli te dykes are  known, of which the largest 

i s  over 1000 f e e t  long and about 60 f e e t  wide. The dykes s t r i k e  

cons i s t en t l y  north-north-west and d ip  s teeply  t o  the  west. Within the dykes, 

wolfram and minor molybdenite occur i n  quartz r ee f s ,  which commonly s t r i k e  

p a r a l l e l  t o  the  trend of t he  dykes, and a l so  a s  small disseminatiqns, 

e spec i a l l y  on j o i n t  planes and i n  small seams r i c h  i n  mica. 

Recorded production i s  about 160 tons of wolfram, & cwt of molybdenite 

and a small quan t i ty  of bismuth. Most of the  ore has been obtained from the  

quar tz  r e e f s ,  which average about 1 foot  th ick  and occasionally a t t a i n  2 

or 3 f e e t .  The r e e f s  were worked from numerous shallow sha f t s  and small 

open cu t s ,  but  none of the  workings extends below water l eve l ,  which mostly 

l i e s  a t  a depth of 30 t o  40 f e e t .  Below t h i s  l eve l ,  minor py r i t e ,  

arsenopyri te ,  copper sulphides, and bismuth minerals accompanied the  wolfram 

and molybdenite. The grade of t he  disseminated occurrences does not appear 

t o  have been systemat ical ly  invest igated,  and some fu r the r  t e s t i n g  may be 

warranted  r ray & Winters, 191 6) .  

Woolna Mines 

Jensen (1919); Ratt igan & Clark (1955, unpubl.). 

The Woolngi gold f i e l d ,  at the  southern extremity of the  area ,  occupies 

an i s o l a t e d  pos i t ion  i n  a deep re-entrant wi thin  the  Cullen Granite,  about 20 

miles  south-east of Pine Creek. The f i e l d  was worked mainly between 1896 

and 1908, with only sporadic small-scale a c t i v i t y  i n  more recent  years. Thd 

main lode worked was a quartz ree f  which trends ea s t  f a r  pa r t  of i t s  c o w ,  



Ade/aidean a Granitic rocks 

~ o w ~ r  ~ r o t ~ r o z o i c  m 

Fig. 34 Mineral. depobit~, West A r m  area 



but swings t o  t he  north-north-west i n  the west. It has been worked from 

seve ra l  sha f t s ,  a t , l e a s t  one of which reached a depth of 90 f e e t ,  and from 

two a d i t s ,  160 f e e t  and 90 f e e t  long. The average width of the  reef  is 

repor ted t o  have been 3 f e e t ,  and.recorded production, which i s  known t o  be 

incomplete, i s  about 4600 oz of gold. 

WEST ARM/MOUNT FINNISS/FLETC~S GULLY AREA 

The West Arm/~ount ~ i n n i s s / ~ l e t c h e r s  Gully area  comprises a be l t  of 

country near ly  120 miles long and up t o  10 miles wide, and contains a large 

number of t i n  and tanta l i te-bear ing greisens and pegmatites, generally 

intruded i n t o  greywacke and s l a t e  of the  Lower Proterozoic Noltenius and 

B u r r e l l  Creek Formations. 

A t  l e a s t  90 separate mines and prospects a re  known i n  t h i s  b e l t ,  

most of them i n  the  northern sect ion between West A r m  and Bamboo Creek. The 

recorded production from individual  mines is generally small. 

West Arrn/Mount Finniss  Group of Mines (Fig. 34 ) 

Parkes (1892) ; Brown & Basedow (1 906) ; Brown (1 908b) ; Playford 

( 1  904) ; Noakes (1949) ; Summers (1957b, unpubl.) . 
The West Arm/~amboo Creek port ion of the  b e l t  t rends nor th  and extends 

over an area about 40 miles long and 6 miles wide. It cons i s t s  mostly of 

gent ly  undulating t o  moderately s teep  h i l l s ,  r i s i n g  about 200 f e e t  above the  

surrounding a l l u v i a l  f l a t s .  Tin was discovered i n  1886, and t o t a l  recorded 

production t o  1957 (probably incomplete) i s  585 tons of t i n  concentrate and 

15 tons of tantalum concentrate (~ummers, 1957b, unpubl.) . 
The pegmatites are generally small and range up t o  some hundreds of 

f e e t  long and tens  of f e e t  wide, and a r e  elongated north or north-north- 

e a s t ,  p a r a l l e l  t o  the  dominant d i rec t ion  of shearing and the  regional  trend 

of the  fo ld  axes i n  the surrounding sedimentary rocks. Many of t he  

p e m a t i t e s  a r e  zoned and i n  most of them the  fe ldspars  are kaolinized and 

c h l o r i t e  i s  developed. Some of t he  a l l u v i a l  deposits  on the  f lanks  of the 

h i l l s  have been worked on a small sca le ,  but  no t r ue  a l l u v i a l  deposits  of 

economic grade have been proved i n  the  area ,  i n  s p i t e  of severa l  extensive 

inves t iga t ions  by Austral ian and overseas companies. 

The Hang Gong Wheel of Fortune i s  s i tua ted  1 mile north of Observation 

H i l l ,  71 miles by road from Darwin, and has a t o t a l  recorded production of 
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189 tons of t i n  concentrate, mostly produced i n  1904 and 1905. It was 

re-opened i n  1956, and t h e  e l u v i a l  deposits  have since been worked by 

Mr W. Farlow f o r  a recorded production of 1.1 tons of concentrates. 

Workings cons i s t  of one large  open cu t ,  100 by 20 f e e t ,  and two 

smaller  open c u t s ,  a l l  p a r t l y  caved. There a r e  a l so  th ree  s h a f t s ,  t o  

15 f e e t  deep, and numerous shallow p i t s  and costeans. It appears t ha t  

a l l  the  near-surface mineralized shoots within the  pegmatite have been 

worked ou t ,  but  subs t an t i a l  amounts of e luv i a l  material ,  containing both 

t i n  and t a n t a l i t e ,  s t i l l  remain ( ~ r o h n  1963a, unpubl.). 

Be l l s  Mona mine i s  3 miles south-west of Observation H i l l  and has 

a t o t a l  recorded production (probably incomplete) of 13.5 tons of t i n  

concentra te* The main workings consis t  of two open cu t s  280 by 70 f e e t ,  

10 f e e t  deep, and 90 by 50 f e e t ,  8 f e e t  deep. There a r e  a l s o  f i ve  sha f t s ,  

of which two were reported i n  1908 t o  be 42 and 62 f e e t  deep, Some 

s top ing  was ca r r ied  out from the  62-foot l eve l ,  but two diamond d r i l l  holes,  

405 and 126 f e e t  long, put down i n  1910, encountered only t r ace s  of t i n  

(Summers, 1957b, unpubl.). 
\ 

The Leviathan mine i s  on the  ea s t  bank of Leviathan Creek, 9 miles 

south-south-west of Observation H i l l ,  and has a t o t a l  recorded production 

of 170 tons of t i n  concentrate,  a l l  of which was obtained before 1909. 

Workings cons i s t  of two open cu t s ,  150 by 20 f e e t ,  20 f e e t  deep, and 120 by 

30 f e e t ,  10 f e e t  deep. Parkes (1892) reported t h a t  three  sha f t s  were being 

worked, but  these  can no longer be ident i f ied .  The pegplatites were 

repor ted t o  be up t o  15 f e e t  wide and zoned, with most of t h e  mineralization 

concentrated i n  the  marginal quartz-mica zones. This mine now appears t o  be 

worked out (~ummera, 1957b9 unpuble). 

The Mount Firmiss mine, 17 miles south-south-west of Darwin River 

Siding,  and 1* miles from the  Finniss  River, has a t o t a l  recorded production 

of 19 tons of t i n  concentrate and 12 tons of tantalum concentrate. The 

workings cons i s t  of two @-foot sha f t s ,  f i v e  small open cu t s ,  and numerous 

shallow p i t s  and costeans. The pegmatite has overal l  dimensions of 600 by 

250 f e e t  and i s  s t rongly zoned, with a core of massive milky quar tz ,  

surrounded by zones of kaolinized fe ldspar ,  quartz-feldspar-mica, and quartz- 

mica. C a s s i t e r i t e  and t a n t a l i t e  are  sca t te red  throughout the  pegmatite, 

wi th  a s l i g h t  concentration i n  the  kaolinized fe ldspar  zone. A survey of 

t h e  associated e luv i a l  deposits  i n  1944 indicated reserves of about 50,000 

cubic yards containing 0.84 l b  of t a n t a l i t e  per yard with subordinate t i n .  



Two diamond d r i l l  .holes put down i n  1956 showed t h a t  the pegmatite bottoms 

a t  shallow depth ( ~ u ~ h e s ,  1944, unpubl. ; Summers, 1957b9 unpubl.) . 
The Goodwill mine, 15 miles due west of Rum Jungle Siding, has a 

recorded produc t ion  (probably incomplete) of 7.6 tons of t i n  concentrate, 

mostly obtained between 1936 and 1950. The workings consis t  of an open 

c u t ,  190 f e e t  long, 50 f e e t  wide, and up t o  35 f e e t  deep; only minor 

remnants of pegmatite are  now l e f t  i n  the walls of the  open cut'(~ummers, 

1957b, mp~lb1.) .  ( 

The Goodwill Extended mine l i e s  2 miles north of the  Goodwill mine, 

on t he  e a s t  bank of Walkers Creek. No,production records a r e  avai lable ,  

bu t  t he  mine i s  known t o  have been worked i n  1956. Workings consis t  of 

four  sha f t s ,  the  deepest being 48 f e e t ,  and severa l  open cuts .  A t  l e a s t  

f i v e  small i r r e g u l a r  pegmatites are  present,  most of them showing pronounced 

zoning. The mineralization i s  generally scat tered throughout t he  p e w t i t e a ,  

with some l o c a l  concentrations i n  the quartz-mica wall  zones. Some fur ther  

explorat ion may be warranted (summers, 1957b, unpubl.). 

. . 
The Bamboo Creek mine, 19 miles due west of Rum Jungle Siding, and 

I$  miles south of the  junction of Bamboo and Walkers Creeks, has a t o t a l  

recorded production . of . 46 tons of t i n  concentrate and 5 cwt of t a n t a l i t e  

concentrate.  Workings cons i s t  of three  open cu t s  and an a d i t  250 f e e t  long. 

A l l  shoots above the  ad i t  l e v e l  have been worked out and some underhand 

s top ing  has a l s o  been done'. The pegmatite i s  a l en t i cu l a r  body, about 250 

by 60 f e e t  i n  hor izontal  extent ,  which pitches steeply. The ore minerals 

appear t o  have been r e s t r i c t e d  t o  the footwall  s ide  of the  pegmatite body 
* and a l imi ted amount of f u r the r  exploration may be warranted i n  search of 

downward extensions or r epe t i t i ons  of the  known shoots ( ~ e i d  1953, unpubl. ; 

Owen, '195413, unpubl. Summers, 1957b, unpubl.). 

Considerable shallow t e s t i n g  has been undertaken at Grants mine, 

1 9  miles north-west of Observation H i l l ;  a t  Lees mine, three-quarters of 

a mile south of Observation H i l l ;  at the  0ld.Bucks mine, 8 miles south- 

west of Observation H i l l ;  and at the Lucy mine, on the  ea s t  bank of the  

Annie River,  10 miles west of Darwin River Siding. However, l i t t l e  or no 

production i s  recorded from these prospects, .and no fu r ther  work is  thought 

t o  be warranted (summers, 1957b, un~ub l , )  . 



Only one mine i n  this area  has recorded a s ign i f ican t  gold 

production. This i s  the  Golden Boulder,2 miles south#-south-west of 

Observation H i l l ,  which i s  reported t o  have produced 620 oz of gold. 

P i cke t t s  mine, & miles west-south-west of the  Lucy mine, has 

a t t r a c t e d  recen t  a t t en t i on  because of the  occurrence of amblygonite, but 

attempts t o  re-open the  mine have not been successful ,  

Two radioact ive  prospects occur i n  the  Charlotte River area,  one 

12 miles north-west and the  other 9 miles west of Darwin River Siding, 

The more northerly,known a s  M a d i m s ,  cons i s t s  of thorium minerals i n  

f r a c t u r e  zones of ferruginous sandstone and has been tes ted by two diamond 

d r i l l  holes ,  t o t a l l i n g  290 f e e t ,  but  economic development i s  not feas ib le ,  

( ~ ~ d e ,  1 956, unpubl.) . 
Mount ~ o l m e r / ~ l e t c h e r s  ~ u l l y / ~ u l d i v a  Group of Mines 

Parkes ( 1 892) ; Brown (1 895) ; Hossfeld (1 937b, c) ; Noakes (1 949) . 
South of the Tabletop Range ( ~ o l m e r  p la teau) ,  t i n  has been worked at 

Mount Tolmer ( a l so  known as ~ l ~ t h ) ,  25 miles due west of Adelaide River 

township. Most of the  production came from a group of greisens or  a l t e r ed  

pegmatite dykes up t o  30 f e e t  wide. The dykes s t r i k e  roughly north &d a r e  

in t ruded i n t o  greywacke and s l a t e  of the  Noltenius Formation, Minor 

e l u v i a l  and a l l u v i a l  deposits  were a l so  worked. Workings i n  1889 were 

reported t o  include two s h a f t s ,  60 f e e t  and 32 f e e t  deep, and some shallow 

p i t s  and open c u t s ,  but  the a rea  was abandoned i n  1894. Since then, the  

a r ea  has been worked on a small scale  on several  occasions, and t o t a l  

recorded production i s  75 tons of t i n  concentrate, of which a t  l e a s t  45 
tons were won before 1891. 

J 

A mica occurrence i s  recorded near Prospect H i l l ,  about 8 miles 

south  of Mount Tolmer. It i s  apparently associated with a pegmatite s i m i l a r  

t o  those i n  other par t s  of t h i s  t i n  b e l t ,  but no production i s  recorded. 

Another small group of workings occurs a t  Fle tchers  Gully, 25 miles 

south  of Daly River Police Sta t ion;  gold has been the  main mineral won. 

Al luv ia l  gold was discovered i n  1905, and both lode and a l l u v i a l  deposits  

were worked in te rmi t ten t ly  u n t i l  1940. According t o  Hossfeld (1937b), the  

aur i ferous  lodes consisted of quartz veins i n  shale  of the  Noltenius 

Formation, c lose  t o  the  ax i s  of an an t i c l i ne  trending north-west. Some of 

the  veins were associated with subver t ical  shears; others occupied tension 

gashes dipping a t  low angles t o  the  north-east or  south-west. Veins were 



mostly only a few inches wide; t he  l a rges t  were 2 t o  3 f e e t .  The most 

consis tent  vein was Bigmouths Reef, with an average width of 3 inches, 

which was worked over a length of 200 f e e t  and t o  a depth of 100 f ee t .  

Tin was worked,in a number of.smal1 pegmatite dykes i n  the same 

v i c in i t y .  

Total  recorded production i s  2450 oz of gold and 4.2 tons qf t i n  

concentrate.  

The Muldiva and Buldiva t i n  f i e l d s ,  10 miles south-east of Fle tchers  

Gully, and t h e  Col l ia  t i n  f i e l d ,  another 12 miles t o  t he  south-south-east, 

a r e  c lo se ly  associated with the  Soldiers  Creek Granite, but s t i l l  l i e  within 

t h e  general meridional b e l t  under discussion. 

A t  Buldivap t i n  has been won from numerous small pegmatite lenses 

in t ruded i n t o  t he  Soldiers  Creek Granite and the  nearby Noltenius Formation, 

from a ba sa l  conglomerate i n  the  overlying Cretaceous Mullaman Formation, 

and from recent e luv i a l  and a l l u v i a l  deposits. 

- The pegmatites are  concentrated i n  a zone embracing the  margin of t h e  

So ld ie r s  Creek Granite and the  adjoining country rock, and a r e  mostly low 

p a d e .  Thirteen samples taken i n  1937 over average widths of 30 inches 

averaged 0.63 percent Sn, with only 4 samples i n  excess of 1 percent 

( ~ o s s f e l d ,  1 9 3 7 ~ ) .  The payable pockets i n  t he  basal  conglomerate of the  

Mullaman Formation are  small (average thickness 12 inches) and i r r egu l a r l y  

d i s t r i bu t ed .  The bulk of the  production has come from the  e luv i a l  and 

a l l u v i a l  depos i t s ,  and some fur ther  prospecting f o r  addi t ional  deposits  of 

t h i s  type appears t o  be warranted. 

A t  Muldiva, some production has come from quartz-mica-tourmaline- 

c a s s i t e r i t e  lodes intruded i n t o  s ch i s t  and granul i te .  The l a rges t  lode 

ranged from 1 t o  2 f e e t  wide and has been traced f o r  about 150 f e e t ,  but 

t he  bulk of the  production was from a l l u v i a l  deposits. 

A t  Col l ia ,  a l l u v i a l  t i n  was discovered i n  1922, and t h e  f i e l d  has 

been worked in te rmi t ten t ly  s ince  then. Most of the  production has come 

from shallow pockets i n  small watercourses, and addi t ional  deposits  of t h i s  

type,  and of e luv i a l  mater ia l ,  may s t i l l  remain t o  be discovered. Quartz- 

tourmaline veins a r e  abundant i n  the Soldiers Creek Granite i n  t h i s  v i c in i t y ,  

bu t  no t in-bearing lodes, which could have provided the  source of the 

a l l u v i a l  depos i t s ,  have been found. 



Tota l  recorded production from Buldiva, Muldiva, and Col l i a  is  45 
tons  of t i n  concentrate. 

DALY RIVER A R U  (Fig. 35) 

Parkes (1892) ; Brown (1 895, 1908b) ; Brown & Basedow (1 906) ; 

Hossfeld (1 937d, 1938) ; Noakes (1 949). 

The Daly River area  includes a group of copper and s i lver- lead 

depos i t s ,  most of which a r e  s i tua ted  on two subparal le l  shear zones; the  

shear  zones trend a few degrees eas t  of north,  and each can be traced f o r  

about 5 miles. 

The l a rges t  producer has been the  Daly River copper mine near the  

southern end of the  western shear zone, about 8 miles north of t he  Daly 

River Police S ta t ion*  The mine was worked in te rmi t ten t ly  from 1884 t o  

191 8;  t he  workings consis t  of a large open cu t ,  some 250 f e e t  long, about 

30 f e e t  wide, and up t o  100 f e e t  deep, and f i v e  sha f t s  up t o  120 f e e t  deep. 

I n  t he  open c u t ,  near ly  a l l  the  lode mater ia l  has been removed; it i s  

repor ted  t o  have consisted la rge ly  of malachite, a zu r i t e ,  and chalcoci te ,  

with quar tz  and limonite gangue, and t o  have occurred a s  bunches and s t r i nge r s  

i n  a shear zone i n  s l a t e  of t he  Bur re l l  Creek Formation. Sulphides, 

inc lud ing  minor amounts of chalcopyrite,  a r e  v i s i b l e  i n  the  waste rock from 

seve ra l  of t h e  sha f t s ,  but  i t  appears t ha t  l i t t l e  ore was extracted from any 

of t he  s h a f t s ,  and a diamond d r i l l  hole put down by Zinc Corporation Ztd 

f a i l e d  t o  i n t e r s e c t  any s ign i f ican t  ore occurrences under the  open cut .  

Recorded production i s  about 6000 tons of ore, averaging 20 percent 

Cu, p r a c t i c a l l y  a l l  of which was obtained from the 'oxidized zone. No zone 

of secondary enrichment has been recorded, and the  primary ore ,  consis t ing 

l a rge ly  of disseminated chalcopyrite,  was apparently too low-made fo r  

economic ex t r ac t i on  ( ~ o s s f e l d ,  1937d). However, some fu r the r  t e s t i n g  of 
" 

t h e  lodes near t he  ex i s t i ng  s h a f t s  may be warranted, espec ia l ly  i n  view of 

t h e  p o s s i b i l i t y  t ha t  the  ore shoot i n  the  open cu t  may have a shallow p i tch  

and may there fore  have been missed by the Zinc Corporation d r i l l  hole. 

To t h e  north of the  Daly River mine, the  main workings on the western 

shear a r e  the  Wheal Danks g o u p  of mines, which were worked in te rmi t ten t ly  

from 1887 t o  1904. 

A t  Wheal Danks South, three  sha f t s  up t o  35 f e e t  deep were sunk on a 

c e l l u l a r  i ronstone gossan with quartz and malachite* ~ t ' w h e a l  Danks 

i t s e l f ,  workings consis t  of two sha f t s  95 f e e t  deep, a 200-foot tunnel, and 



Fig. 3s Mineral deposik, Ddy River area 



a winze 125 f e e t  deep *om the  tunnel. A t  Wheal Danks North, t he  main 
I 

workings a r e  two open cuts .  A t  both l o c a l i t i e s ,  assays of lode and 

dump mater ia l  average about 2 t o  4 percent Cu and 1 t o  3 dwt Au per ton 

( ~ o s s f e l d , ,  1937d), but recorded production is  about 500 tons of ore 

averaging 28 percent Cu, which probably represented hand-picked material.  
1 

On the  eas tern  shear zone, the most southerly workings a r e  a t  the  

Empire mine, where two sha f t s  were sunk t o  depths of 20 f e e t  and 40 f ee t .  

A north-trending shear zone with copper s t a in ing  over a width of up t o  4 
f e e t  can be traced f o r  150 f e e t  on the surface. I n  the  sha f t s ,  chalco- 

p y r i t e  and arsenopyrite a r e  recorded. Recorded production i s  5 tons of 

high-grade ore (probably over 25 percent Cu)and 138 tons of low-grade ore 

(probably l e s s  than 10 percent CU). 

About: 1 mile north of t he  Empire mine, the  Wallabx mine has workings 

on both copper and si lver-lead lodes. The copper lode has a shaf t  40 f e e t  

deep, from which 30 tons of ore ,  averaging 35 percent Cu, have been 

produced, but  the  remaining portions of the  lode a re  reported t o  be of very 

low grade ( l e s s  than 1 percent Cu) . 
The s i lver- lead lodes have been opened up by two sha f t s ,  the  deeper 

t o  35 f e e t ,  and by several  costeans. The lodes consis t  of a number of 

small  quar tz  r ee f s  i n  a zone 300 f e e t  long and about 20 f e e t  wide, and contain 

c e r u s s i t e ,  ang l e s i t e ,  mimetite and pyromorphite. Assays range up t o  5 
percent Pb, 2 dwt Au, and 4 oz Ag per ton,  but  no production has been 

recorded ( ~ o s s f e l d ,  1937d, 1938). 

A t  Warrs mine, another 2 miles t o  the  north,  a group of copper- 

s ta ined  quaxtz r e e f s  and sheax zones i n  s l a t e  has been exposed i n  shallow 

s h a f t s  and prospecting p i t s  over a t o t a l  s t r i k e  length of about 500 f e e t ,  

bu t  no production is  recorded. 

Two i so l a t ed  6ccurences  of s i lver- lead minerals a r e  a l s o  known from 

t h e  Knowles F a r c  prospect, 2 miles south-west of the  Daly River copper mine. 

No production is  recorded, but  several  costeans have been dug and selected 

samples of gossan a re  reported t o  have given h i& s i l v e r  and lead assays, 

with minor copper and gold ( ~ o s s f e l d ,  1937d). 

A copper prospect i s  a l s o  known i n  an extensive area  of do l e r i t e  i n  

t he  MarLon H i l l  a rea ,  3 miles north-west of t he  Daly River copper mine, but 
, 

no product;ion i s  recorded. 



Altogether,  although the recorded production from the  b e l t  is small, 

some fu r the r  prospecting of t he  two main shear zones by geophysical survey 

and diamond d r i l l i n g  may be warranted. 

Maranboy Mines (Z'ig. 36) 

Gray & Jensen (1915); Thyer, Rayner, & Nye (1937, unpubl.) ; 

Lewis (1937, ~ p u b l e )  ; Noakes (1949); I t e n  (1950, unpubl.) ; Walpole (1952, 

unpubl., 1958a) 1 Mackay (1960, unpubl.). 

The Maranboy f i e l d ,  s i tua ted  40 miles south-east of Katherine town- 

sh ip ,  has been worked in te rmi t ten t ly  since 1913, and the  t o t a l  recorded 

production t o  1952 i s  about 1280 tons of t i n  concentrate containing 800 tons 

of metal l ic  t i n .  This was obtained from about 50,000 tons of ore,  with an 

average recovery grade of 1.6 percent Sn. The records do not generally 

i nd i ca t e  the  lease from which individual  crushings were obtained. Only about 

3 tons of t i n  concentrate have been produced s ince  1952. 

The main source of production has been from stanniferous quartz- 

tourmaline lodes trenbing eas t-south-east or south-south-east , the  east-  
I 

south-easterly s e t  being t he  more important of the  two. The c a s s i t e r i t e  

occurs i n  places a s  f i n e l y  disseminated c ry s t a l s ,  but more c'ommonly a s  
... . 

groups of small s t r i nge r s  i n  j o in t s  and brecciated zones. Minor production 

has a l so  been obtained from greisens especia l ly  i n  the  northern par t  of t he  

f i e l d .  The country rock cons i s t s  of peywacke, s i l t s t o n e ,  and shale  of t h e  

Buxrel l  Creek Formation, which has been folded i n t o  a major south-east 

p i t ch ing  a n t i c l i n e  with minor t i g h t  crenulations i n  the  a x i a l  zone. 

The Main - lode with a t o t a l  length of 13,000 f e e t  has been the  most 

important producer, e spec ia l ly  i n  i t s  cen t r a l  4000-foot zone which has an 

average width of about 8 t o  25 fee t .  The lode i s  covered by the  S t a r  of 

the  West, - Osman, Anaconda, Ray, Eureka, Bul l  and Southern C l a i m  leases.  

The Stannum King lode,  3500 f e e t  south of the  Main Lode, has been next i n  

importance and was worked from the  I b i s ,  Stannum Kina, Klondyke, Red Cross 

and Progress leases.  Both lodes s t r i k e  east-south-east and d ip  s teeply  t o  
I 

t h e  north. The only other important producer has been the  Cosmopolitan 

:lode, i n  t he  northern par t  of the  f i e l d ,  which a l so  trends east-south-east 

but d ips  s t eep ly  t o  the south. I n  a l l  the  lodes, the payable shoots range 

up t o  400 f e e t  long and a r e  separated by barren or  low-grade sect ions  of 

comparable o r  greater  length. 





Workings cons i s t  of a very large number of sha f t s  and open cu t s ,  and 

a r e  general ly  l e s s  than 120 f e e t  deep, t he  main exceptions being the T i g e r  

Shaft  on t he  Ray lease ,  which i s  140 f e e t  deep. I n  1958, a shaf t  was sunk 

by United Uranium N.L. on the  Osman lease t o  a depth of 250 f e e t ;  a cross- 

c u t  a t  t he  125-foot l eve l  encountered 17 f e e t  of lode mater ia l  averaging 

1.7 percent Sn, but  r e s u l t s  on the  250-foot l eve l  were disappointing. 

I n  1958-5y9 eleven diamond d r i l l  holes were put down by the  Bureau 

of Mineral Resources on the  Anaconda and Osman leases ,  but only three  

encountered payable t i n  oreo These were a l l  on the Anaconda lease ,  and the  

r e s u l t s ,  from v e r t i c a l  depths between 350 f e e t  and 600 f e e t  below the  surface,  

were 'I2 f e e t  6 inches ( t r u e  width) of 1.51 percent Sn, 6 f e e t  of 1.47 percent 

Sn, and 7 f e e t  3 inches of 1.56percent Sn (Mackay9 1960, unpublm).', 
I 

Walpohe (1958a) estimated t h a t  170,000 tons of ore,  averaging 1.06 

percent Sn, remained i n  the  lodes t o  the  l eve l  of the  deepest workings i n  

each block; a smaller  tonnage of somewhat higher average grade could 

presumably be obtained by se lec t ive  mining. A t  the  time of wr i t ing  ( ~ u n e  

1 9 6 6 ) ~  a f u r t h e r  propamme of deep t e s t - d r i l l i n g  i s  being undertaken by 

Metals Exploration N.L. and a group of associated companies. 

The Kina River mine i s  about 10 miles north-wept of Maranboy. Gray 

& Jensen (.1915) repor t  some a c t i v i t y  i n  t h i s  area  i n  191 3, but  Walpole (1958a) 

r epo r t s  most production taking place a f t e r  1929. The lode i s  i n  a quartz- 

tourmaline vein  s t r i k i n g  north-west and dipping s teeply  t o  t he  south-east. 

The ore cons i s t s  of s t r i nge r s  of coarse c a s s i t e r i t e  ranging from 1/16 inch 

t o  3 inches i n  width. An.open cut  and two shallow shaf t s  have produced 

about 11 1 tons of ore containing about 4.7 tons of t i n  concentrate. 
i 

Yeuralba Nines 

. . 
AGGSNA (1 937?.,'! j939'9d'1939) 1: . .  .~6ss'f&,ld1-.(~1939 , ! ~ m ~ . ~ b l : )  ; : 931 : i - .. 

Noakes ( 1  949) ; Ward (1 950, unpubl.) ; Walpole & Drew (1953, unpub;lm) ;I 

Walpole (1 958a) . 
A t  Yeuralba, 20 miles north of Maranboy, a number of hydrothermal 

tourmaline and topaz-bearing lodes have been worked in te rmi t ten t ly  f o r  t i n ,  

tungsten,  and copper s ince  about 1924. They include The Gates, OtSul l ivants  

C b p  and Yeuralba  kin^ mines. Recorded production i s  about 40 tons of 

wolfram concentrate,  12 tons of t i n  concentrate,  and 50 tons of copper ore 

averaging 24 percent Cu.. 

Except for the  Yeuralba King mine, which l i e s  some distance t o  the  

e a s t  of t he  remaining mines of the group, the lodes a r e  located i n  and 



immediately around the Yeuralba Granite, which crops out over an area of 

about 20 square miles; i t  i s  intruded i n t o  greywacke and shale  of the  

qur re lP  Creek Formation which a re  extensively a l t e red  by contact  meta- 

morphism. The grani te  i s  hydrothermally a l t e red  along major f rac ture  

zones t rend ing  north-east and north-north-west; the  greisen,  quartz- 

tourmaline,+d quartz-topaz-tourmaline lodes a r e  c lose ly  associated with 

t he  f r ac tu r e  zones, espec ia l ly  the  north-north-west s e t .  I n  addit ion t o  

wolfram and c a s s i t e r i t e ,  the  lodes contain some schee l i t e ,  f l u o r i t e ,  a p a t i t e ,  

and bismuth and copper minerals. 

A l l  t he  ex i s t i ng  workings a r e  shallow, and l i t t l e  systematic t e s t i n g  

has been done. Walpole & Drew (1953, umpubl.) l i s t  17 separate greisen and 

lode formations, ranging from 200 t o  over 2000 f e e t  long and from 50 t o  400 

f e e t  wide, which they consider warrant fu r the r  t es t ing .  Grab samples of 

e igh t  of these  occurrences gave assays ranging from a t r ace  t o  0.95 percent 

WQ and up t o  0.59 percent Sn. 3 

Extensive a l l u v i a l  and e luv i a l  deposits  a r e  present around some of 

t he  lodes,  but sampling by a l oca l  syndicate i n  1963 showed tha t  only 

r e l a t i v e l y  small areas a re  payable ( ~ a ~ s ,  1963b, unpubl.). 

Copper occurs i n  small en echelon shears i n  an amphibolite dyke about 

8 miles e a s t  of Yeuralba but l i t t l e  i s  known about the  workings. 

Hossfeld (1939, unpubl.) r epor t s  some gold values from the  Ludan 

prospect which i s  within a shear zone on the  western margin of the  amphibolite 

which contains copper. 

MISCELLANEOUS MINES AND PROSPECTS 

A number of i so la ted  and generally small mines and prospects do not 

f i t  r e ad i l y  i n t o  any of the  groups discussed previously. Most of them have 

been worked f o r  gold, a few f o r  t i n ,  copper, or lead,  and one f o r  manganese. 

Adelaide ~ i . v e r / k ~ i n - l a  R.iver area  

Parkes (1892); Brown (1895); Jensen, Gray, &Winte rs  (1916); 

AGGSNA (1936, 1937). 

A number of gold mines occur i n  the  Bur r e l l  Creek Formation between 

t he  Adelaide and McKinlay Rivers, north of the  railway. 



The Mount Ring;wsod mines, a re  25 miles north-east of Brocks Creek, 
, . 

and were worked between 1894 and 1902 f o r  a t o t a l  recorded production of 

about 2800 oz of gold. Workings consisted of numerous sha f t s  t o  depths 

of 50 or 60 f e e t ,  and the  aur i ferous  lodes ranged i n  width from 4 t o  15 

f e e t  The country rock cons i s t s  of g~eywacke and s i l t s t o n e  of t he  Bur re l l  

Creek Formation. 

The Great Western, Great Northern, and S t a r  of the  North mines, 

20 miles north of Brocks Creek, have a broadly similar se t t ing .  Recorded 

production between 1896 and 1920 i s  about 3600 oz of gold. The deepest 

sha f t  i n  1904 was reported t o  be 120 f e e t  deep,. One large quartz r ee f ,  

14 f e e t  wide, was worked, but some r i c h  crushings a l so  appear t o  have been 

obtained from other smaller lodes. 

A t  Mount Tymn, 98 miles north-west of Brocks Creek, work appears t o  

have been ca r r i ed  out i n t e rmi t t en t l y  between 1891 and 1897 on a group of 

aur i fe rous  quar tz  r e e f s  from 1 t o  3 f e e t  wide, but recorded production is  

only 6 oz of gold, 

The McKinlay gold mine, a l so  known a s  Hardgs, i s  s i t ua t ed  20 miles 

east-north-east  of Brocks Creek, near the McKinlay River cross ing on the 

present  Mount ~ e l l s / ~ o u n t  H a r r i s  road. A s e r i e s  of auriferous quartz 

r e e f s ,  with l imonite,  c lay,  and minor pyr i t e  and arsenopyrite,  appear t o  be 
. . 

associa ted with a major north-north-west shear zone i n  sandstone, s l a t e ,  and 

c h l o r i t e  s c h i s t  of t he  Bur re l l  Creek Formation. Assays of up t o  13 dwt Au 

per  ton over a width of 4 f e e t  8 inches are  recorded, and a zone over 40 

f e e t  wide i s  reported t o  average 2.7 dwt per t o n , ( ~ o s s f e l d ,  1 9 4 0 ) ~  but the  

recorded production is  only 7 oz of gold. This shear zone may warrant 

some fu r the r  prospecting. 

The Woolwonm gold mines, 10 miles north-east of Brocks Creek, were 

worked i n t e rmi t t en t l y  between 1871 and 1908 f o r  a t o t a l  recorded production 

of over 9200 oz of gold. Production was from a s e r i e s  of r e e f s  up t o  2 

f e e t  wide and 300 f e e t  long, most of which occurred i n  a major north-westerly 

shear  zone, with minor r e e f s  i n  tension openings a t  rigbt angles t o  th i s .  

The country rock cons i s t s  of sandstone and s l a t e  of the  Bur re l l  Creek 

Formation. Most of the workings a r e  i n  the  oxidized zone; the  deepest 

s h a f t ,  t o  170 f e e t ,  encountered primary ore cons i s t ing  of quartz,  pyr i t e ,  

and arsenopyri te ,  but  t h i s  was low grade - of t he  order of 2 dwt'per ton - 
and could not be t rea ted  economically (voisey, 1937; Rayner & Nye, 1937d). 



The Mailds ~reek/wat ta  ~x-.eels/Frances Creek area  from 10 t o  15 miles i 

north-east  , e s s t  , m d  south-east o f  Burr. ~asradie Siding, contains severa l  

p s u p s  of s m a l l  g31d m.i.nes and a1E.a-rial. wtl~k%ng% The main cen t res  of 

a l l u ~ i a l  producti cn were 2ea;: the  jwnction of i t s  two main 

t r i b u t a r i e s ,  Mc diggings an Maude Creek, and the  Watts Creek diggings, 

which a r e  actuaPPj situated i n  the  headwater region of Frances Creek. The 

only recorded production i s  230 oz from f iances  Creek and 21 oz from the  

Watts Creek diggings. 

A group ~f qua:r%z reefs 4. miles sorth-west of the  Frances Creek gorge 

was opened up before 1936 by aeuezal shal9 .o~ sha f t s  and small open cu t s ,  

but; no records  of pr:o&u!c,,tfon sre avsilable. Another attempt t o  work the  
oxlay 

r e e f s  was made 53- a local s s ~ d i e a t e  i n  ,1962, b.uk/a t r i a l  parcel  which yielded 

8 oz af gold, hss been p~odex~2ed ( ~ s a l m ,  ?963e, m p ~ b l . ) .  

Eelore 1940, aamm praspeatliag f o r  gcPd had a l so  been done on the  iron- ' -  

s tone  sutcrepa i n  %he F.~an(:as Creek area, wni.ch a re  now being developed as  a 

somce  of irwx, crs. Aseaya ~ i S & r o u n d 2  dwtAu.per  t o n w e r e r e p o r t e d  from . 
p a r t s  of the  Ochre Ri1.l oc:au.s:rences, 'Qu.5 no pruduc.t:lon i s  recorded. 

Spr ing  ~eak,/h1undo~ie H1.1:l Area  

A t  Hemelba,, 40 rni1.s~ ,sza.rfb-8xlorth.-east of MoPine township, a group of 

aur i feroae quartz r e e f s  was worked interinfttenkly between 1933 and 1939. 

The r e e f s  conta in  iron axlc?ss, minor pyr i t e ,  and l oca l l y  some copper minerals, 

and occu-6 i n  t;iI.ts-kaae, sandsGane and coaglsmerate of the  Lower Proterozoic 

Mount Partridge Forma-Man, associa%ed with north-n~rth-westerly shear zones. 

Recorded produ.cti.cn 5,s ibo~l;i-, 250 sn ax" g23d. 

A b ~ u t  92 miles north-we& s f  YemeIba, some gald has been won from the  

Mu-2 loca l f  fig., m o s k l . g  f.rom small eluvial.  and a l l u v i a l  deposits ,  but - 
no records  of praduc%ion are asai.2able. 

Aboa4; '10 milea narth-east of' Mudogie H i l l ,  near Spring Peak, a 

number of small  t:i.~-bezs:i.ng quar t s  r ee f s  i.n sandstone of the  Mount Par t r idge 

Formation were d i s ~ f ~ ~ e r e d  i n  ,?955. Costeaning and diamond d r i l l i n g  of the  

prospec t d i  d xlo'k Pna a t e  o@,~u:mexs.ces of enxmomji.~ import ance 



~amoona/Mi.n~lo Ares 

Debnam (9955b, n p u b l e ,  1955d9 un~ubl . ) .  

Two lead occurrences a r e  recorded from the area  north-west of 

Goodparla Homestead. 

A t  Namoona, 15 mi.les north-west of Goodparla Homestead, small bunches 

and disseminated grains of galena and ceruss i t e ,  i n  par t  associated with 

ve in l e t s  and i r r egu l a r  blows of quartz,  a r e  widespread i n  a north-westerly 

zone i n  greywacke, s i l t s t o n e  and shale of the  Lower Proterozoic Masson 

Formation. Geochemical t e s t i n g b y  the  Bureau of MineralResources has s h a n n ,  

a lead anomaly over a s t r i k e  length of about a mile and a width of several  

hundred f e e t ,  but costeaning and diamond d r i l l i n g  by Austral ian Mining and 

Smelting Co. Ltd i n  1955 showed t h a t  the average grade near t he  surface was 

low. However, t he  costeans d id  reveal  several  seams of massive galena up 

t o  2 f e e t  wide, some bedded and some i n  small shear zones; some of them 

might be s u i t a b l e  f o r  se iec t ive  mining by prospectors or small syndicates. 

The Minglo occurrence, 6 miles west of Namoona, has not been tes ted 

t o  the  same ex t en t ,  but appears t o  be associated with a more sharply defined 

shear zone, and the  host. rocks i n  t h i s  area show evidence of contact meta- 

morphism by the nearby Cullen Granite. The ore consis ts  of galena and 

ang les i t e ;  the  angles i te  occurs i n  bands surrounding cores of galena. A t  

present  the  prospect i s  being se lec t ive ly  mined and small parcels  of hand- 
' 

picked ore a r e  being produced. Tn the period 1964-65 18.4 tons of ore 

cont;air~ing about 58 percent Pb and 4.5 oz Ag per ton were produced. 

Hayes Creek Area 

Jensen, Gray, & Winters (191 6) ; AGGSNA (1940) ; Sul l ivan & I t e n  

(1952); Dunn (1963, unpubl.). 

c ,..' The Hayes Creek area contains a group of small t i n  mines and prospects, 
:- 

s i t u a t e d  a few hundred yards north of the  S tuar t  Highway, about 8 miles 

south-east  of Brocks Creek Siding. 
+. 

\ 
The lodes consibt of  quar tz -cass i t e r i t e  veins with minor i r on  oxides, 

. , 
and a re  concentrated i n  the  in tensely  f ractured ax i a l  port ion of a north- 

nor th -eas te r ly  an t ic l ine .  Most of the  lodes, which range from a few inches 

t o  about 6 f e e t  i n  width, t rend p a r a l l e l  t o  the  ax i s  of t h i s  fo ld ,  but the  

d i p s  range from about 30' t o  ve r t i c a l .  The country rock cons i s t s  of grey- 

wacke and s l a t e  of the  Bur re l l  Creek Formation (h, 1963, unpubl.) . 
Workings include several  a d i t s ,  t he  longest about 300 f e e t ,  and numerous 



smal l  open cuts and stopes from the sux:facee The lodes have been worked 

i n t e rmi t t en t l y  s ince  1915, aad the f o t a i  recorded production i s  156 tons 

of t i n  concen%rate, ine1udl.s.g 3. small amount from a l l u v i a l  deposits  i n  

Hayes Creek i t s e l f o  The most recenk attempt t o  re-open t he  workings was 

i n  1962 but only abont 00%5 t m a  of  tin cowt:entrate, mostly from old 

dumps, were ob$.ained before the attempt was ahandoried. 

Jensen (aglg) ,  

The ~mbrawarrs /~f ray  Crack area ,  from 10 t o  miles south-west of 

Pine Creek, contains the a2.19' known subst .antial  t;iE occurrences within the 

Cullen Granite. Bath bne TJldbrawzra and S,kray Creek f i e l d s  have been 

worked i n t e rmi t t en t l y  from about 190y9 and the  f o t a l  recorded production 
. . 

i s  269 tozls of tin coi-.-ze:~r~:::a",;e from Unibrawarra and 38 tons frcm Stray Creek, 

I with the  bulk of the  prcduc%ioa~ 3zx eash case coming from a l l u v i a l  deposits .  

The a l l u v i a l  deposits  consistled mainly QP small r e l a t i ve ly  r i c h  pockets i n  
-c. 

flat-bottomed creek yai.leys, somm3nly cont:rolled by small rock bars ;  other 

occurrences of this type may s t i l l  be pres%nto The primary deposits  appear 

t o  have been mainly small aoges of disseminated c a s s i t e r i t e  i n  ch lor i t i zed  

g r an i t e  ; these a l so  may wa.r-.aa.t .fwt.her :in.ves t igati .on t o  determine whether 

any extensi-re 1.0~-grade depasi.t s , sul.t  able f u r  large-scale developgent, 

a r e  present.  

Minor depos:h%s of: alluvPa:l t,i.r: have been recorded from Nell ie Creek, 

about 15 miles north-east; o f  Pine C:.reek, and from the headwater region of 

the  Douglas R:i:rer, 10 t o  15 ~li , ies  north-west of Pine Creek. Recorded 

production f?rorn the  t;wo meas  i s  a'nly 3 tons and 2 tons of concentrate 

respec ti-i-ely, but  they may warrmt fu the r  pzospec t i n g  'by individuals  or 

small  syndicate8 . 

M.qa F a l l s  Area 

A small t i n  occurreme has been reeo-~ded from the Myra F a l l s  area ,  

which i s  s i t ua t ed  i n  an e~a3yreent o f  the: Arnhem Land Plateau,  about 20 miles 

south-east of Oenpelli Mission ( ~ . ~ a j r ,  ,1911 5). Minor cassi t :eri te-bearing 

quar tz  veins and tlsaces o f  a p a t . i % ~ ,  beryl, and c q p e r  minerals have been 

noted i n  scnis* and gneiss of %he Archzean W r a  F a l l s  Metamorphics, but the 

only recorded psodu,ct;i.on i.s a feu hurlred weights of tin concentrate from 



Katherine River Area 

Parkes (1892); Brown (1895.); Ratt igan & Clark (1955, unpubl.). 

The Katherine River area  contains several  small gold and copper 

occurrences, of which the Maude Creek f i e l d ,  15 miles ea s t  of Katherine, 

has been t he  most import=t. Leases include Cemetery, Dalhonzie, Golden 

Creek, Golden Tree, Hibernia, Lady Maud, Maud H i l l  and.Mystery. I n  t h i s  

f i e l d ,  a group of ferruginous quartz r ee f s  occurs i n  basic lava and tuff  

of the  Lower Proterozoic Dorothy Volcanics and i n  a l t e red  basic  in t rus ives .  

The r e e f s  range up t o  7 f e e t  i n  width and show variable dips and s t r i ke s .  

Workings cons i s t  mainly of shallow shaf t s  and open cu t s ,  and t o t a l  recorded 

production i s  about 540 oz of gold9 won mostly i n  1890-92 and 1932-40. 

Minor copper mineralization i s  associated with many of the  r e e f s ,  but no 

production of copper i s  recorded ( ~ o t t l e ,  1937e). 

About 250 oz of gald are  a l so  reported t o  have been obtained from the  

Mount Gates area ,  about 6 miles north-west of Maude Creek. The area was 

worked mainly between 1890 and 1895; the  workings consisted of several  

s h a f t s  up t o  30 f e e t  deep, and most of the guld came from three  narrow quartz 

r e e f s  i n  metamorphosed sandstone and s l a t e  intruded by a l t e r ed  do l e r i t e  and 

g ran i t e  dykes. 

.I 

A t  the  Carpentaria mine, 3 miles north of the  Maude Creek workings, 

copper mineralization occurs sporadically f o r  about a mile i n  a north-north- 

wester ly  zone i n  bas ic  lava,  t u f f ,  and a l t e red  in t rus ives  s imi la r  t o  those 

i n  the  Maude Creek area. Most of the  mineralization cons i s t s  of azur i t e  

and malachite i n  minor shear zones, and none of the workings has exposed the  

primary ore. The workings consis t  mainly of shallow sha f t s  and short  a d i t s ,  

most of which were probably developed between 1902 and 1919. Total  

recorded production i s  only 20 tons of copper ore of unspecified grade. 

Green Ant Creek Area 

I n  the  Green Ant Creek area ,  a number of small manganese prospects 

occur a few hundred yards south of the  S tuar t  Highway, almost exact ly  100 

miles from Darwin. The occurrences consis t  of i r regu la r  bodies of low-grade 

manganese ore a t  the  unconformity between s teep ly  dipping greywacke and 

s i l t s t o n e  of t he  Burrel l  Creek Formation and overlying subhorizontal beds of 

t he  Cretaceous Mullaman Formation. Some of the ore may have been deposited 
-, . 

on t h e  eroded surface of the Bur re l l  Creek beds, but 1no.st of i t  appears t o  

have been f ormdby replacement of s i  l t s tone  below the unconf ormity, 



presumabQ by solut ions  a?:Z.rculafing before the  Cretaceous beds were l a i d  

down. Ree~rded  production i s  about 450' tons of ore i n .  1954-56 and 90 

tons  i,i. 4 954. The orr,? was i ~ s d  i,n th.e .f:reatment plant  a t  Rum Jungle, but  

the  prsspec.",~ of fdu~".thsz yr~d.u~lt;2.an. are  Z I Q ~  encolxaging because of the  low 

grade a id  the  patcSla d:!.stril~u%:fon o f  .the ore. 

The Pig H035, ~.ne, 10 m:i.les so:>.th-east of Marrakai Homestead, i s  

thought t o  haye been a, small g2:Ld prod.ucer i n .  the  ea r ly  years of t h i s  century, 

but  no det6:i ls  are avai..la'h:Leo It i.s r e p ~ r t e d  t o  have groduce'd 1'5 :oz .df 

gold i.n 9940. 

A t  -- Ivl~unt Tolmez: gEg$~3 20 miles n~rth=r.-no:rt;h-east of L i tchf ie ld  

Homestead, a ooppex: oecarrence i s  rec:oxrded i n  phylli.te and s c h i s t  of the  

Ncltenfus Fsrrnaf:!..o:c, bu% fhsre  w a s  prcj'bably no production. 

A% the  Daly R.:E.ver Gcxm, upstream from Daly River Police Sta t ion,  

some shallow workings i n  Adelai.d.ean sauld.stoae, are  thought t o  have been put 

down f o r  gcld,  possib1.y iocalized in a major f a u l t  zone9 but no records of 

production a r e  a-va:ilab2eo 

IRON ORE DEPOSITS> - 
O~eurresees  of i r on  cre a re  kmwn from severa l  widely separated 

1 o c a l i t l . e ~  in the Ka%hsrin.e-.Da,swi.n Regf clo They do not f i t  i n t o  the  

g ~ c u p i a g s  adopted icr t3.e r~b)r&rot;herms?l types of deposit: discussed separately.  

The t k e e  ma:i.n p:;?te:i~t;.al. sourse8 o f  i r on  ore i n  the a rea ,  i n  order 

of importanoe, axe Frances Czeek nem Bt~ r rw~d ie ,  Pr i tchards  Lode at Mount 

Bm.dey , -d the  Darwixr Rf ve:si/.~ a.tche lio~/Wate.rhou.se area. 

Frances Creek Area ( ~ : i , g .  373 ----- 
C:sohtl (1969a, ?x~pub2.~;  19b5b9  c y  ~rn~11bI .~)~  

Tn the  F r x r c e ~  Czeak ares, about : O  miles ea s t  of Burrundie Siding 

and '120 milee south-east o f  B a r ~ i . n ,  a group of i r o n  ore deposits  has been 

under i.nvestPgatic;isl s l m e  1961 by Borthern I ron  Mining Corporation Ltd, 

s s s i s t e d  ky the  1iIl.nes Bran.ch9 N O T u  Admir~:ifst;rat;ion. Considerable work has 

a l s o  been dofie oai the deps;..;i.f;s by New Consolidated Goldfields ( ~ ' s i a )  P t y  

Ltd uzder a f orlrner opt i 53 a g e e m m i ,  m d  by MacDonald Construction Co. under 

a cur ren t  working ageemont with t5e  leaseholders. Altogether , some 220 

wagon d r i l l  tiales and 6 dimand drui.-iP holes h a ~ e  been put down on the  deposits  

t o  t he  en6 of '8964, s.upplem.ente& br nevneroua costeana and surface samples. 



Fig.37 Mineral deposik~, Frances Creek area 



An agreement t o  export 3 mil l ion tons of ore t o  Japanese buyers was 

a.mounced e a r l y  i n  1965. Average grade of the material  t o  be mined i s  

estimated a t  63 t o  64 percent Fe. 

The deposits  crop out in te rmi t ten t ly  over a s t r i k e  length of about 

15 miles,  c l o se ly  following t he  bedding of the  Lower Proterozoic Masson 

Formation, which cons i s t s  of greywacke, s i l t s t o n e ,  and s l a t e ,  folded i n t o  

open fo lds  of varying amplitude, generally with moderate t o  s teep  

no r the r ly  pi tches .  The deposits  have been individual ly  named, the  most 

important ,  from north t o  south, being Saddle Extended, Saddle, Ochre H i l l ,  

Thelma Frances, and Helene; others a re  Elizabeth Marion, Jasmine, and 

Rosemary, The most prominent outcrops a re  those associated with the  Thelma 

Frances deposi t ,  which cons i s t s  of a tabular  body about 1500 f e e t  long and 

i n  almost v e r t i c a l  c l i f f s  up t o  50 f e e t  high. The la rges t  tonnages, however, 

a r e  contained i n  t he  Helene No. 7 and 8 leases ,  where a group of l en t icu la r  

bodies appears t o  r e s u l t  from the  thickening of one or  more ore horizons on 

minor fo ld  axes, which pi tch north a t  moderate angles. 

The orebodies appear t o  have resul ted from supergene enrichment of 

a group of ferruginous beds i n  the  Masson Formation. No py r i t e  or  other 

sulphides have been encountered i n  any of the deposits ,  and t he  r e s u l t s  of 

diamond d r i l l i n g  a t  Ochre H i l l  suggest t ha t  the  primary material  consisted 

of sheared and brecciated gceywacke and s l a t e  with disseminated i r on  oxides, 

and some concentrations i n  j o in t s ,  bedding planes, and other openings. The 

proportion of hematite t o  limonite increases from north t o  south towards the  

con tac t  of t he  Cullen Granite, but i t  is  not possible t o  show conclusively 

t h a t  this i s  the  d i r ec t  r e s u l t  of the  g r an i t i c  in t rus ion ,  It i s  c l e a r ,  

however, t h a t  the  supergene enrichment i s  pre-Cretaceous a s  t h e  Thelma 

Frances deposit  i s  i n  par t  overlain by f l a t - l y ing  deposits  of the Cretaceous 

~ u l l a m a i  Formati on. 

Pr i tchards  Lode, Mount Bundey Area 

Dow & Pritchard (1958, unpubl.); Dunn (1964, unpubl.). 

I n  the  Mount Bundey a rea ,  60 miles south-east of Darwin, a bold 

i ronstone outcrop, known as Pr i tchards  Lode, can be traced on the  surface 

f o r  about 2000 f e e t  with an average width of about 40 f e e t ,  and several  

smaller ,  l e s s  wel l  exposed bodies occur within a few hundred yards. These 

lodes were noted by the  Bureau of Mineral Resources i n  1956, but  a diamond 

d r i l l  hole pu t  down by the  Bureau i n  1958 passed under the  main outcrop a t  
, 

a v e r t i c a l  dep.th of about 300 f e e t  without i n t e r s ec t i ng  any lode material.  



Subsequently l e a s s s  .wex:.e taken up aver the area  by Nevsam Mining Company P ty  

Ltd, and i r n  '1962 9 6 d:i.maad &rai l  h c 1 . e ~ ~  t o t a l l i n g  about 2000 f e e t ,  were put 

down by the  Mines Frsnah, N O T O  Admislskration, under an agreement with the  

3,easeholders t o  evaS.unt;e L ~ E .  deposik as a ao.n':e of i r on  are ,  A contract  

has been made f a r  the export o.f absivt 1.4 mil l ion .tens of ore from t h i s  

depos i t  . to Japano 

The main lods tre:nd.a north-east and dips almost ve r t i c a l l y ;  most of 

t h e  assooi.at;ed ml:nalr '3od:i.e~ l i e  I.:a a north-south zone which diverges from 

t h e  main lode xieaT i t s  aoa;i:t:he~n ext:remity, The only rocks exposed near 

the  I.odes a r e  a ,?=arose-grained sl.Pght;ly foliated.  syeni te ,  of the  Mount ~ o ~ d e r /  

Mount Bmd.ey I.@eo.us e c ~ ~ 1 p l . e ~ ~  m d  a fern ap:l i te  dykes cu t t i ng  the  syenite.  

However, i n  severa l  s f  the d r i l l  hc les ,  r e m a n t s  of metamorphosed and meta- 

s omatics&l.ly a l t e red  sedimentary rocks were enoomtered, and the  lodes m a y  

have been formed. by ma@at:i.c segregation o r  by par t i . a l  replacement of a 

l a rge  sedimentary %nc:l.usian in the syeni te ,  or  of a combination of both 

( D W ~ ~  1964:, . u . ~ ~ u b l . ) ~  

To ax; average dept;h a£ about 80 f e e t  below the  outcrop, the  lodes 

average about 64 percent, Fe and coxrsist essemtia1.ly of mart i te  (hematite 

a f t e r  magne%i.te) wh9cr:n 2s s t rongly magnetic and l oca l l y  shows minor boxworks. 

Below abo?lS 80 feet;,  the :lode material  is mainly magnetite, with occasional * 

remnan.ts of p a r t l y  rep:i*ac.e,ii @o.u'g.i;.ry rock and 'blebs and ve in l e t s  of pyr i t e  

and, minor ahaloopyri t :~ .  Su.l.phur i n  %his  sezt ion ranges from 1 t o  about 5 
percent and copljer liroin 0.1 t o  0 5 percent. 

O n  ,t;he Tlank.s of the  lodes,  +hers a r e  a l s o  extensive deposits  of 

boulder and scree ore ,  whi.ch axe loca l ly  more than 6 f e e t  th ick ,  and which 

could pro'bab1.y be cpgader? by  a r e l a t i v e l y  simple sink-float  process. 

Both gro~u~d.  ar~d airborne magnetometer surveys have been ca r r ied  out 

over the area  slwro~;x?.ing t he  knmn lades,  "ot altnough the lodes give r i s e  

t , s  xonsunced and eas:ily rsc::ogni.sed magnetic anomalies there  a r e  no 

:indicaC;i.ons o:f comparak 2.e non-out cruppl.ng bodies i.n the immediate v ic in i ty .  

Darwin ~ . i ~ e : r / ~ a t e h e  lo.r/~a2;~x."hu~se Aree% 

I n  the  Darwin ~i.ver/~cat~clielcr/~aterhozlse area ,  small ironstone bodies 

a r e  developed by enri.rhiaexi.i cf Lower Proterozoic ferruginous beds which, i n  

p a r t ,  resemble a bmdsd :iron formation; and by enrichment of ferruginous 

sandstone d.n the  unccnfczna3lg averlying Adelai.dean succession, and quartz- 

hematite brecci.aa, same r;.f which. s r e  probably tectonic- i n  o r ig in ,  and some 



a r e  basa l  deposi ts  of the  Adelaidean succession. Some of t he  ironstone 

bodies i n  t h i s  area may have been derived from primary sulphide lodes by 

oxidation.  

Several  of the  deposits  have recen t ly  been investigated by Nevsm 

Mining Co. Pty Ltd; individual  deposits  generally appear t o  be small, but 

i n  many cases the  deposits  of rubble or scree  ore on the  f lanks  of the 

i ronstones  a re  l i k e l y  t o  be of greater  economic importance than the bodies 

themselves. 
I 
I 

The most nor ther ly  group of deposits  : occurs from 2 t o  3 miles 

north-east  of Darwin River Siding,  where -gossanous ironstones several  

hmdred f e e t  long crop out in te rmi t ten t ly  on east- trending s t r i k e  r idges  of 

the  Golden Dyke Formation. Apparent outcrop widths of the  ironstone range 

up t o  75 f e e t i  no estimate of t h e i r  v e r t i c a l  extent  has been made, but 

they  a r e  probably oxidation products of p y r i t i c  bodies. 

A t  Beetsons deposi t ,  about 1 mile west o f , t h e  railway, 5 miles south 

of Darwin River Siding, comparable outcrops occur on a s t r i k e  r idge about 

h a l f  a mile long, trending a few degrees ea s t  of north. Several costeans 

and a shallow sha f t  show t h a t  the  lode cons i s t s  of i r r egu l a r l y  a l t e rna t i ng  

bands of dense hematite, cavernous hematite and goethi te ,  and some low-grade 

f errugi.nous material.. A considerable quant i ty  of boulder and scree ore 

occurs on t he  eas te rn  f lank of the  ridge. 

Another group of prospects, including the  BW - prospect, occurs about 

7 miles west of Stapleton Siding, where bands and lenses of massive hematite 

occur i n  a s teep ly  dipping ferruginous s l a t e ,  about 200 yards south of the  

southern margin of the  Waterhouse Granite. The area  has been tes ted  by 

means of a number of costeans and shallow prospecting sha f t s ,  which show 

t h a t  the ind iv idua l  hematite bodies a re  very small; but  they a re  surrounded 

by a considerable area of hematite rubble which may be su i t ab l e  f o r  up- 

grading. 

A t  Mount Mabel, near the  western margin of the Waterhouse Granite, 

i ronstone has been formed by supe r f i c i a l  enrichment of ferruginous sand- 

s tone  i n  t he  Adelaidean Depot Creek Sandstone Member; bands and lenses 

a l s o  occur i n  brecciated Lower Proterozoic banded i ron  formation, but  the  

individual  bodies appear t o  be small. The a rea  a l s o  contains a few out- 

. crops of a magnetite s c h i s t ,  estimated t o  contain between 10 and 30 percent 

magnetite, but  t h i s  has not ye t  been systematically investigated.  



Otlier l o c a l i t  i.es in wh:i.e,h isms tone occurrences have been recorded 

include Banyan Homestead,, CasL1emaia.e H i l l ,  and the  East ~ i n & . s s  River 

Railway Bridge, 5u% none s f  them have Seen investigated.  

Other O~icurreaz~es 
. , . ,  

Numerous other I.ocalf"r;is i n  the  Katherine-Darwin Region contain 

occurrences of ironstone,  p s s a n ,  or ocher ferruginous mater ia l ,  and many 

of these  have recen t ly  been examined as possible sources of i r o n  ore ,  but  

t h e  r e s u l t s  have generally not been encouraging. 

I n  the  m@ks area ,  several  of the  ferruginous outcrops 

described by Sullivan & I ten  (1952) contain sect ions  of massive hematite- 

g ~ e t h i t e  o re ,  e spec ia l ly  t o  the  ea s t  of the  Cosmopolitan Howley mine, a t  

Mount Paqualin, and t:, the  west c f  Ban Ban Homestead, but the  individual  

shoots of high-grade mater ia l  a r e  toa  small f o r  economic exploi ta t ion 

( C r o h ,  4969b, W ~ J ~ P . ) .  

, , . .  , .  

In  t he  ?lack J 1 ~ l . e  R a s  a rea ,  100 miles east-south-east of Darwin 

and 50 miles due north of Moline, s i a i l a r  ferruginous outcrops a re  

developed on rocks of" ,the Kower Proterozoic Koolpin Formation, comprising 

c m b  onaceous sf  lkstone w i , $ h  zn9.nor dolomite and limes tone. None of the  

ferruginaus ma'terial i.n t h i s  area  :is of 01e grade, except possibly i n  r a r e  

smal l  pods of no economic s ignif icance,  and the  underlying rocks a re  thought 

t o  conta in  di.sseminated p p f t e  r a the r  than hematite or  magnetite. 

Other areas Fpcm which swpe:rf'fciall.y enriched occurrences have been 

recorded a r e  n e m  Berry Springs, brakai Crossing on the Adelaide River, 

and the  junct ion of the ,Mazy and McXCtnlay Rivers,  a11 i n  rocks of the  Golden 

Dyke Formation  arc lay,  1964a, unpubl. )/i#%e Koolpin Formati on near 

A t  Mount Tolaner9 30 miles south-west of Rum Jungle, a s teep ly  dipping 

t abu l a r  o r  l e n t i c u l a r  i.x.rfnstsne oer,upe i n  s i l t s t o n e  and s l a t e  of the  Lower 

P ro t e rozo i .~  Nol te~l ius  Formation, c lose  t o  the  eontact  with the  unconf ormably 

over lying su lhor i  zant a1 f eprugj-ncu.s Ade laf  dean Depot Creek Sandstone Member. 

Towards the  Cop, this s teep ly  dipping lode merges i n t o  a f l a t l y i n g  body 

which follows the uae"onTopmf. ty  . Several smaller i so la ted  bodies occur i n  

t h e  Adelaidean rocks ,  probably in minor shear zones. A l l  t he  occurrences 

cons i s t  p a r t l y  of dense fine-grained hematite, and pa r t l y  of a mixture of 

c e l l u l a r  hematite and limo'nite which hears some resemblance t o  a gossan. 



The f u l l  dimensions of t'ne deposit  cannot be determined without fu r ther  

explorat ion,  a s  both the s t eep ly  dipping body i n  the  Noltenius Formation 

and the  f l a t l y i n g  body at the  unconformity pass under t he  Depot Creek 

Sandstone Member ( ~ r o h n ,  1964a, unpubl.)+ 

Minor ironstone occurrences are  found i n  the  Depot Creek Sandstone 

i n  t h e  Tabletop Range, the  Florence Creek headwater area ,  15 t o  20 miles 

south-west of Rum Jungle, and i n  the George Creek areas  about 10 miles 

south of Adelaide River township. None show any indicat ions  of the  

presence of economic deposits. 

Ironstone occurrences a re  a l so  known from the  Flora  River area ,  about 

50 miles south-west of Katherine, where they appear t o  have been formed by 

surface  enrichment of ferruginous sandstone beds i n  the  Palaeozoic 

Jinduekin Formation and the  Adelaidean Waterbag Creek Formation. It seems 

t h a t  occurrences of ore grade a r e  r e s t r i c t ed  t o  small widely sca t te red  pods, 

, probably developed i n  favourable s t ruc tu r a l  locat ions ,  such a s  minor shear 

zones ( ~ r o h n ,  1964b, unpublo). 

A d i s t i nc t i ve  occurrence of ferruginous material  has a l s o  been 

recorded from the  Kapalaa area ,  between the  es tuar ies  of the  South Al l igator  

and West Al l iga tor  Rivers ( ~ u n n ,  1957, unpubl. ) . It cons i s t s  of a s teep ly  

dipping lens of ferruginous s i l t s t o n e  i n  the Lower Proterozoic Mount 

Par t r idge  Formation. The lens  i s  estimated t o  have a maximum width of 

about 100 f e e t  and a possible s t r i k e  length of 5000 f ee t ;  two samples of 

t h e  r i ches t  exposed material  assayed 47.9 and 51.8 percent Fe 0 and 7.3 2 3 
and 22.6 percent Ti0 

2 The i ron  and t i tanium minerals a re  thought t o  be 

d e t r i t a l  i n  o r ig in  and t o  comprise hematite and ilmenite and/or r u t i l e .  

The occurrence does not appear t o  be of economic importance a s  a source of 

i r o n  ore ,  bu t  t'ne titanium content may warrant fu r ther  invest igat ion.  

Ool i t i c  ironstones a l so  occur i n  the  McMi.nn Formation of t he  Roper 

Group i n  the  extreme south-eastern corner of the  Katherine-Darwin Region. 

The oc'currences are  a westerly extension of t he  th icker  and more extensive 

depos i t s  i n  the Roper B a r  area  which have been tes ted by the  Broken H i l l  

P ty  Co. Ltd (~och rane  & Edwards, 1960). On present indicat ions  they a re  

not o f  immediate economic i n t e r e s t *  

I n  the headwaters of Nourlangie Creek a quartz-hematite body crops 

out i n  Lower Proterozoic sediments near the  contact  with the  J i m  J i m  Granite. 

Broken H i l l  PLy Co,, Ltd d r i l l e d  the  body i n  1958 without apparent success. 



DISSEMINATED SXJLPHIBE OCCURRENCES 

I n  t h i s  se@tic3n, Esme of the major known occurrences of disseminated 

sulpbides  m d  t h e i r  oxi6a.iiol products &re re.u-Tiewed as  a group, although 

many of  them have already been raferred t o  previously espec ia l ly  i n  the 

di.scussions on the Rm Jmgle and Broeks Creek areas and the  various i r on  

ore occurrences. 

Most; of the  occurrences a re  associated with carbonaceous s l a t e  and 

s i l t s t o n e  of the  GcPden'Byke and Kool.pin Formations9 or  with s i l ls  and dykes 

of d o l e r i t e  and ampkhbolite. The occurrences i n  sedimentary rocks a r e  

apparently of sy-ngene%.i&: origi,n. They do not show any obvious associa t ion 

w i t h  quartiz-su%phi.de lodes of the f issure-£i l l i .ng types. 

The most cor iher ly  occwrenee a p p i t i c  carbonaceous s l a t e ,  

probably of t he  Golden Dyke Formation, encoimtered i n  a water bore 13 miles 

south of Darwin; s imilar  rock  types have probably been responsible fo r  the  

development of f erruginaus . outcrops i n  the  Berr,y Springs area. I n  the  

Darwin River a rea ,  t e s t - d r i l l i n g  f o r  a proposed dam s i t e  has encountered 

highly  p y r i t i c  'bands i n  both Golden Dyke and Acacia Gap Tongue rocks; 

t r a c e s  of copper sulphides a r e  associated with some of these occurrences, 

but  n o t ,  a s  far a s  i s  known, i n  economic concentrations. Some of the  

nearby i ron  ore occurrences, such, as  Beetsons deposit ,  may a l so  have been 

derived from s i m i l a r  material .  

In the  Rlun Juulgle a rea ,  disseminated p,yrite mineralization i s  wide- 

spread,  both i.11 carbonaceous m d  i n  places i n  c h l o r i t f c  sedimentary rocks, 

and i n  doler i . te  and amphiboli-ke ciykes and s i l lso The py r i t e  mineralization 

occurs i n  barren areas as  w e l . 1  a s  i.n associ.ation with the  uranium and base- 

metal  minerallza.&ion. The associ.at.ion of the  known orebodies with wide- 

spread py r i t e  mineral.ization has been knc)m fo r  many years ,  but  i t s  genetic 

s ign i f icab~ce  is  n0.f ye t  f u l l y  lm.dera-t;csod. 

/ 

I n  t he  Brccks Creek a rea ,  6isseminai;ed pyr i t e  mineralization and 

assoc ia ted  ferruginous ou.t;crcps have been traced f o r  many miles i n  

o arbonaceous beds of the Gclden. Dyke Formation. The gold mineralization 

a t  Cosmspolitan HowXey and t he  copper a t  Mount Ellison, as  wel l  as numerous 

smal ler  mines and praspec.ts , a r e  int:imately associated with these rocks, 

but the geneti:> relati.onsh:ip, i f  any, between t he  pyr i t e  and the  economic 

mi.nera1 occurrences i s  not oles. In several  ins tances ,  base metals, 

e spec i a l l y  copper and z inc ,  a re  conc.entrated i n  the ferruginous gossan-like 

outcrops, but a r e  not asuot..iated with b e t t e r  or even comparable grades a t  

dep't h. 



.:..:.:... [-I Crr tareous 
Vernon Islands 

Granithc rocks 

r7A L o wer ~ r o t ~ r o z o i c  

Sand , 

Grave/ 

[q Limp s ~ n d  

ICoralI Cora/ 

IClayl C/ay . 

I] Shah 

Crushed rock 

Bu i /d iq  stone 

Minepa\ deposits, D a r w  in  or- 



I n  the  Black Jungle Range and Coirwong Gorge areas ,  comparable 

ferruginous outcrops are  developed on rocks of the  Koolpin Formation, and 

the  r e s u l t s  of a limited diamond d r i l l i n g  programme by the  Broken H i l l  Pty 

Co. Ltd ind ica te  t ha t  p y r i t i c  beds provided the source f o r  the  i ron.  No 

economic mineral deposits have so  f a r  been found, but by analogy with the  

ad jo in ing  South Al l igator  a rea  and the  Brocks Creek and Rum Jungle areas ,  

some fur ther  invest igat ion of the  ferruginous outcrops of the  Black Jungle 

Range and Coirwong areas i s  warranted. 

The ferruginous outcrops near Marrakai Crossing and the  junction of 

t he  Mary and ~ c ' ~ i n l a ~  Rivers re fe r red  t o  on p. 64 have a l s o  not been 

systemat ical ly  investigated f o r  base metals; some t e s t i n g  i s  warranted. 

NON-MXTALLIC MINERALS ( ~ t g .  38) 

Sand, Gravel, and Crushed R o c k  

I n  terms of past  production, sand, gravel ,  and crushed rock are  the  

most important non-metallic minerals of the  Katherine-Darwin Region, but 

d e t a i l s  of production from individual  deposits  a re  generally incomplete. 

A t  present,  the  main sources of crushed rock fo r  construction purposes 

i n  the  Darwin a rea  a re  the  qu.artzi te and s i l i c i f i e d  sandstone of the  Acacia 

Gap Tongue. In 1963-64 recorded production was about 45,000 tons ,  mainly 

from the  17-mile and Acacia Gap quarries.  I n  previous years ,  considerable 

production has a l so  come from the  Darwin River quarry, a few hundred yards 

e a s t  of Darwin Rives Siding, i n  rocks of t he  same formation. This was 

mostly used i n  the  construction of Darwin aerodrome. 

I n  1965, quarrying of f l a t l y i n g  b a s a l t i c  lavas of the Antrim Plateau 

Volcanics 8 miles ea s t  of Katherine township was s t a r t ed  f o r  use i n  the 

construct ion of Tindal A i r  Base. 

Small tonnages have a l s o  been won from numerous other l o c a l i t i e s  f o r  

use i n  l oca l  construction pro jec t s  and fo r  road construction. The rock 

types used include gran i te ,  acid and b a s a l t i c  lavas,  amphibolite, skndstone, 

and ' limes tone. 

Sand and p a v e 1  a r e  widely avai lable  throughout the  a rea ,  although 

ind iv idua l  dep0s i . t~  a re  generally small. Near Darwin, sand and gravel 

have been obtained from Leanyer Swamp and Hope I n l e t ,  from the Adelaide, 

Howard, Elizabeth,  Darwin, and Blackmore Rivers,  and from some loca l  beach 

depos i t s .  La te r i t i r :  gravels have a l so  been worked i n  t he  Howard Springs 

and Noonamah areas .  Elsewhere, small tonnages have been won from many 

separa te  deposi ts  f o r  l oca l  use. 



In ?963-64, ~ e o s r d e d  producl:ion of the  area ,  mostly f o r  use a t  

Darwin, was abcgt 26,000 -2ons of gravel and 13,000 tons of sand. 

Building S t  one 

McQueen (19573.~ ~mtPubl.). 

The only systematj p; quarrying of st  one f o r  build'ing purposes has 

been u.nde~taken a t  the  Larr~~keyElh quarry, Darwin, i n  f l a t l y i n g  leached 

Cretaceous shale  from Lhe p a l l i d  zone of the l a t e r i t e  p ro f i l e .  The 

leached shale  i s  abau.C; 35 f e e t  th ick  and i s  overlain by about 15 f e e t  of 

irons,t.ained s i l i c i f i e d  shale ;  the leached mater ia l  has an a t t r a c t i v e  

appearance and cssn be r e a d i l ~  sawn when f resh ,  but  hardens on exposure. 

Lime a tone 

Large quan t i t i es  of Pimestone occur i n  several  pa r t s  of the Katherine- 

Darwin Region, but both  %he phyafcai and chemical cha rac t e r i s t i c s  a re  very 

va r i ab l e  and they have not, been used cjn a large scale.  

The la rges t  occurrences a re  in the  gently dipping Lower Palaeozoic 

'Daly River ~ r o u p :  espec:ia%ly +ahetTindal ~imestone;  which crops out over 

many squwe miles in the Fen-ton Airs+;ri.p, Katherine, and Tindal areas.  The 

If mes,t,one commonly contains zones of  s i l i c i f i c a t i o n ,  and i n  places the 

magnesia eont ent  i s  too high f o r  use In the manufacture of lime or cement. 

Analyses of  grab sampl.es f rom various l o c a l i t i e s  commonly range from 75 
t o  over 95 percentl CaCB , ar~d from l e s s  than 1 t o  over 20 percent MgCO 3 3 ' 
and a de ta i l ed  t e s t  p~ogramme would be required t o d e l i n e a t e  a r m s  su i t ab l e  

f o r  eepnomic deve l.opmeut . 2 : l , im& was ma,rr1fla:2 twet1.2 . . : I  - - 

. on a small scale  f o r  some years a t  Katherine, the  most recent 

recorded producr$ion being 350 tons i n  1960-64, but there i s  no production at 

the  present. 

Carbonate rocks a r e  a l s o  widespread i n  the  Lower Proterozoic 

succession, especi .al ly in the Cel.ia, Coomalie, Golden Dyke and Koolpin 

Formations? e o go a t  Rum Jungle, the  E~e1.j-n mine, and i n  the  South Al l igator  

a r e a ,  but these rocks aTe general.ly too si.li.ceous or too dolomitic f o r  

economic exp lo i t a t i onn  

Some bet ter-qual i ty  1ense.s of c ry s t a l l i ne  limestone a re  reported t o  

be assoc i  ated. with amphibolites i.11 the Broi~ks Creek area;  they a r e  probably 

of hydrothermal o r ig in ,  Two occurrences of t h i s  type, 4 miles north-west 

of Brocks Creek and 4 miles west o f  Burrundie, have been quarried i n  the  past  

f o r  use i n  cyanidation ar~d probably as  f l ux  f o r  t he  smelting of metall ic ores,  

but  no records of  produr=.t:ion a r e  avai1sbl.e  ensen en, Gray, & Winters, 191 6) . 



Lime Sand 

Gardner & Rix , ( in  prep.). 

Large tomages of lime sand are  known from beaches i n  the  Lee Poi.nt 

and @am Point  areas and from pa r t s  of Darwin Harbour, and i n  s p i t e  of. a 

r a t h e r  high magnesia content ,  they may be su i t ab l e  fo r  the  manufacture of 

cement, 

I n  t he  Lee Point area ,  deposits  aggregate about three-quarters of a 

mile i n  length,  with widths of a t  l e a s t  600 f e e t  and thicknesses of 3 t o  8 

f e e t ,  and i n  the  Gunn Point a rea  deposits  of comparable width and somewhat . 

smaller  average thickness occur over a length of about & miles. The 

deposi t3  average between 60 and 68 percent CaCO and 4 t o  6 percent MgCO 
3 3 ' 

b u t  preliminary t e s t i n g  a t  Austral ian Mineral Development Laboratories has 

shown t h a t  they may be upgraded t o  75 t o  80 percent CaCO by screening or 
3 

s e l e c t i v e  f l o t a t i on .  Of the  deposits  i n  Darwin Harbour, only the 

occurrence on She l l  Island has been tes ted.  This i s  of b e t t e r  qua l i ty  

than the other deposits  t e s t ed  (78 percent CaCO 2.5 percent MgCO ) ,  but 
3 3 

contains  only a r e l a t i v e l y  small tonnage (probably about 100,000 tons). 

Material  of comparable composition may a l so  be avai lable  from some 

of t he  co ra l  r e e f s ,  e.g. a t  Gunn Point and the  Vernon Is lands ,  but the  

physical  d i f f i c u l t i e s  of working these deposits  a re  l i ke ly  t o  prevent t h e i r  

exp lo i ta t ion  i n  the foreseeable future.  

C l a x  - 
McQueen (1957b, unpubl.); Gardner & Rix (1963, u p u b l . )  ; Rix 

(1964b, unpubl.). 

Deposits of c lay  su i t ab l e  both f o r  the  manufacture of br icks  and 

ceramics are  known i n  the Darwin area. 

Brick c lays  axe of two types - sedimentary clays associated wi,th 

swamps, a s  a t  Leanyer Swamp, Noogoo Swamp, and Berry Creek, and weathering 

products of Lower Proterozoic shales ,  as a t  Wharf H i l l ,  Rapid Creek, and 

t h e  32-mi.le l oca l i t y .  I n  general ,  the swamp deposits  are  more p l a s t i c ,  but 

some of them, such as  the Leanyer Swamp occurrence, carry  dele ter ious  amounts 

of s a l t  and gypsum, and the shrinkage on drying i s  generally high. 

On present i.ndicati.ons , the deposits  a t  the 32-mile l o c a l i t y ,  derived 

from shale  of the Noltenius Formation, a r e  most l i ke ly  t o  be of immediate 

economic i n t e r e s t .  A t  t h i s  l o c a l i t y ,  auger d r i l l i n g  has encountered c lay  



and weathered shale  which appear t o  be su i tab le  f o r  br ick manufacture t o  

an average depth of more than 30 f e e t  over an area  of about 400 by 1200 

f e e t  , immediately adjoining the rai.lway (~anderp lank  , 1 964, unpub 1. ) . 
Further work would probably increase these reserves.  

Clay su i t ab l e  f o r  the manufacture of ceramic is  only known from a 

c o a s t a l  exposure about 4 miles south of G u m  Point ,  where Cetaceous 

k a o l i n i t i c  and montmox:illonltic clays a re  exposed i n  the beach and c l i f f  

sect ions .  The c lays  are overlain by 20 t o  30 f e e t  05 l a t e r i t e ,  which 

forms an extensive plateau from 50 t o  100 f e e t  above sea l eve l ,  bounded by 

: an abrupt scarp on the  seaward s ide .  Neither the  hor izontal  nor v e r t i c a l  

ex ten t  of the  deposits  ccan be determined since they pass under the  

. l a t e r i t e  cover t o  landward and under beach deposits  of calcareous sand t o  

seaward. However, from the mode of occurrence, as  bedded members of the 

f i a t l y i n g  Cretaceous Mullaman Formation, i t  appears l i k e l y  t h a t  the deposits  

w i l l  be of l a rge  horizontal  ex ten t ,  and t he  presence of c l ay  i n  land-sl ip 

mate r ia l  below the  l a t e r i t e  scarp suggests a t o t a l  v e r t i c a l  extent of not 

l e s s  than 30 or '40  f e e t  ( ~ f x ,  4964b, unpubl.). A programme of t e s t i n g b y  

diamond d r i l l i n g  throu& the  l a t e r i t e  cover on t he  landward s ide  i s  being 

c a r r i e d  out by the  Mines Branch, N O T o  Administration. 

Minor occurrences of sedimentary clays axe a l so  known from the  

Nightcl i f f  area,  but axe not Pikely t o  be avai lable  fo r  exp lo i ta t ion  because 

of t h e i r  posi t ion within an area  zoned f o r  r e s iden t i a l  purposes. 

Graphite 

. Many of the black shales  and s l a t e s  i n  the  Lower Proterozoic rocks 

of t he  Katherine-Darwin Region contai.n mi.nor amounts of graphi te ,  but  there  

seem t o  be few occurrences of po ten t ia l ly  economi.~ s i ze  and grade. The 

only recorded produs~!dion i.s from the v i c i n i t y  of the  Golden Dyke mine i n  the  

Burrundie d i s t r i c t ,  f r ~ m  which 2 tons of graphite were won i n  1924 fo r  use 

a s  a pigment i n  paint  manufacture, 

Good-quality graphite has a l so  been reported from the Finniss River 

a r e a ,  but  no production has been recorded. 

Baw.i.te 

No deposi ts  of baux:ite have so  f a r  been discovered i n  the  Katherine- 

Darwin Regi.on. La te r i t e  i s  widespread, mostly developed on f l a t l y i n g  rocks 

of t he  Cretaceous Mn.9lman Formation, and t o  a l e s se r  extent  on Carpentarian, 

Adelaidean, and Cmb:zim rocks . It generally appears t o  be ferruginous 

o r  s i l i c eous ,  but ns systematic. t e s t i n g  has been undertaken. The nearest  



known occurrences of possible economic i n t e r e s t  a re  on Croker Island and 

Cobourg Peninsula, about 150 miles north-east of Darwin. These were p a r t l y  

de l inea ted  by Reynolds Metal i n  1960 and a r e  cur ren t ly  being re-examined by 

United Uranium N.Z. 

Bar i te  

A group of lodes composed largely  of b a r i t e  with t r ace s  of galena Has 

been recorded from a l o c a l i t y  10 miles west of Dorisvale Homestead, 150 miles 

south of Darwino There a re  a t  l e a s t  four separate lodes, ranging up t o  20 

f e e t  wide and 200 f e e t  long, which occur within ferruginous sandstone, 

s i l t s t o n e ,  and sandy limestone of the  Adelaidean Waterbag Creek Formation, 

and a re  over la in  by l a t e r i t i z e d  Cretaceous sandstone. Most of the surface 

mate r ia l  appears t o  be s ta ined and low-grade, ,and the i so l a t i on  of the 

occurrence would be a major obstacle t o  any economic development, but fu r ther  

t e s t i n g  may be warranted t o  determine the f u l l  extent  and average grade of 

the lodes and t o  invest igate  the  possible improvement of grade below the  

zone of weathering ( ~ a y s  , 1965, unpubl. ) . 
Another occurrence of b a r i t e  has been recorded within the  Soldiers  

Creek Granite, 5 miles north-west of Col l i a  Waterhole. A sample was 

repor ted by Hossfeld (1937~)  t o  assay 58 percent BaO and 4.2 percent SrO, 

bu t  no d e t a i l s  of the  extent  of the  occurrence a re  available.  

Bar i t e  a l so  occurs i n  limestone of the Golden Dyke Formation about 

5 miles south-west of the  Evelyn mine. 

Mames:i te- 

Msgnesite nodules have been noted from several  l o c a l i t i e s  i n  the  

Katherine-Darwin Region, including Rum Jungle, Stapleton,  Brocks Creek, and 

Katherine. 

The occurrences appear t o  be variously derived from in t ru s ive  
I 

amphibolite and do l e r i t e ,  from basic lava of the Antrim Plateau Volcanics, 

from dolomite i n  t he  Lower Proterozoic Celia,  Coomalie, and Golden Dyke 

Formations , and from magnesian limest one i n  the  Cambrian b a l y  River ~ r o u ~ !  

None have been investigated i n  su f f i c i en t  d e t a i l  t o  es tab l i sh  the available 

rese rves  and average grades, but  the Staple ton occurrence, probably derived 

from dolomitic limestone i n  the  Golden Dyke Formation, may be of suf f ic ien t  

s i z e  t o  warrant f u r the r  invest igat ion,  espec ia l ly  i n  view of i t s  proximity 

t o  the  ex i s t i ng  railway. 



Amb lygon5.t e 

Brown & Basedow ( I  906) Noakes (1 949) ; Summers (1 95713, unpubl. ) . 
The ocswrance of amblygonLte a t  P icke t t s  mine i n  the  Finniss  River 

a r ea ,  30 miles south-sfr.uth-west of Darwin, has already been mentioned i n  

coplw,exi.o~.. wiLh the  t i n  dep0s i . t~  of t ha t  area. An analysis  of the  mineral, 

quoted by Brown & Basedow (,1906)? showed 47 percent P 0 35 percent A 1  0 
2 5' 2 3' 

and 7.9 percent Li., Total  recorded production from t h i s  l o c a l i t y  amounts 

t o  about 64 tons of hand-picked ore ,  mostly obtained i n  1906 and 1924-25. 

Recent attempts t o  resume mining of the  deposit have not been successful. 

. _ .  

S a l t  

Tidal  s a l t  paris i n  Shoal Bay jus t  t o  the  north-east of Darwin a re  

,harvested t o  produce most of the l oca l  requirements of coarse salt. The 

average annual production. i s  150 tons.  

~ e & h  Sand 

Beach sand n e w  Point Blaze contains about 60 percent heavy minerals 

(by weight) and reserves a r e  calcula ted a t  about 4000 tons of heavy 

minerals (ward, 1957, un.publ,). The heaty minerals average 4.0 percent 

r u t i l e ,  16.2 percent z i r c m ,  4'1.3 percent magnetite, and 31.0 percent 

hematite. They are aot  economically a t t r ac t i ve  because of the  low t o t a l  

r u t i l e  content and i so l a t i on  of the  deposit .  

Coarse r u t i l s  c ry s t a l s  occur i n  a creek bed north-east of Oenpelli 

Mission ( ~ m n ,  1 9 6 2 ) ~  and f ine  tabular  c r y s t a l s  of r u t i l e  have a l so  been 

found i n  lvIyra Creek t o  the  south of Oenpelli. These occurrences may be 

t h e  source of possible r u t i l e - r i c h  beach sands i n  Van Dieman Gulf. 

Coal 

Because of the  presence of what he believed were Carboniferous f o s s i l s  

on t he  west coas t ,  e spec ia l ly  a t  Foss i l  Head, H.Y.L. Brown (1895) recommended 

bor ing  fo r  coal .  Between 2905 and 191 I rrit~ bores were d r i l l e d  a t  Port  

Keats ( j u s t  t o  the  west of the  Katherine-Dhxwin ~ e ~ i o n ) ,  C l i f f  Head, Cape 

Ford, and near  Anson Bay between C l i f f  Head and Cape Ford. Only three of 

t he  bores reached t h e i r  t a rge t  depth (about 1500 f e e t ) ,  one ( a t  Cl i f f  ~ e a d )  

reached g ran i t e  basement at; 720 f e e t ,  and the others were abandoned f o r  

var ious  reasons. 

The only coa l  in tersected was a number of seams of l i g n i t e ,  from 1 t o  

3 inches t h i ck ,  and some earborlaceous sandstone. Two of the  bores near 

Cape Ford produced a r t e s i an  water a t  600 atid 1600 gallons per  hour. 



Phosphate 

The phosphate deposits  a t  Rum Jungle and the occurrences i n  the 

South A1Li.gator a rea  have been described on pages 8 and 1 2 .  

During 1965 phosphatic beach rock was found a t  Lee Point near Darwin. 

The phosphate i n  the  beach rock i s  thought t o  be derived from a Cretaceous 

bed which contains phosphate nodules. The nodular bed i s  about 30 f ee t  

above t he  base of the  Cretaceous at Nightcliff  near Darwin and has been 

found a t  a s imi la r  st:rati.graphic posi t ion i n  a d r i l l  hole a t  Gunn Point 

about; 20 miles north-east of Darwin. 

Althougn the  nodules contain up t o  27.0 percent P 0 they only occur 
2 5 

i n  2 o r  3-inch layers  and do not appear t o  be of commercial value. Further 

inves t iga t ion  is  being undertaken. 

Undermound Water 

Noakes (1 949) has summarized the information avai lable  from water 

bores i n  existence t o  a946. Most of the  bores were d r i l l e d  by the  Army 

during World War 11. Wat;er was generally obtained a t  depths of l e s s  than 

300 f e e t  and flowed a t  r a t e s  between 500 t o  2000 gallons per hour. Very 

few of the  bores put down i n t o  Lower Proterozoic and Cambrian sediments 

f a i l e d  t o  produce water, which i n  general had a standing water l eve l  of 20 

t o  50 f e e t  below the  surface. One bore i n  Cambrian sediments a t  Manbulloo 

south-weat of Katherine produced a r tes ian  water a t  a r a t e  of 800 gallons per 

hour. Bores s i t e d  i.n g r an i t i c  rocks were not as  successful  a s  those i n  

sediments unless  they in te r sec ted  j o in t s ,  f rac tu res ,  or weathered zones i n  

the  grani te .  Bores i.n the  Darwin area  a re  generally s i t e d  on Cretaceous 

Mullaman Beds, but water was drawn from the underlying Lower Proterozoic 

sediments. 

Between World Wax I1 and about 1960 very few bores were sunk i n  the  

Katherine-Darwin Region. The past  o r a l  industry,  was mainly dependint on 

surface  water f o r  homesteads 'and stock. .  The municipal supply f o r  Darwin 

township from the  Manton rese rvo i r  was adequate. However, s ince  about 

1960 an improvement i n  the  s t a t e  of the c a t t l e  industry i n  the  region and 

a need t o  augment the  Darwin. water supply has focussed more a t t en t i on  on 

t h e  underground water potent ia l .  

Stock bores have been d r i l l e d  i n  the  Daly and Roper River basins,  

and homestead and service bores throughout much of the  r e s t  of the  Katherine- 

~ a r w i n  Regi. o:n. These i n  general have supported Noakes ' (1 949) previous 

observations about th.e water po ten t ia l  of the various major regions and rock 

types.  



The m~ast outstanding disccwery i n  recent years has been the  f inding 

of a major aqu i fe r  in the  MoMi.nns Lagoon area  about 20 miles south-east 

of Damin. Officers of the  Water Resources Branch recognized sinkholes 

under the  cover of Cretaceous sediments in the McMims Lagoon area.  

Subsequent d r i l l i n g  showed tha t  the Cretaceous sediments r e s t  on cavernous 

Lower Proterozoic dolomite, probably belonging t o  the  Golden Dyke Formation. 

Tes t s  hage produced from 20,000 t o  40,000 gallons per hour from some of the  

bores.  It is in,tended t o  oonneot one of the  bores t o  the  Darwin water 

supply and t e s t  .the drawdown ef feet of s l o n e t e r m  withdrawal of about 

40,000 gal lens  per ho'6u. The underground water i n  the  McMinns Lagoon a rea  

would appear Lo offer a l e a s  expensive a l t e rna t ive  t o  the  construction of 

a dam or1 the  Dam3.n River t;o suppSement t he  Darwin water supply. 

The Water Resources Brpweh of tihe Northern Ter r i to ry  Administration 

c o l l a t e s  a l l  a.sai9able SnformaPion on both  surface and undersound water i n  

the  Nor%hern Ter r i to ry  and is  at present engaged i n  de ta i l ed  s tud ies  of a 

number of areas  withi.n .the Katherine-Darwin Region. 
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