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the permission in writing of the Director, Bureau of Mineral
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Repoert . i

The Teansnt Creek Gold Field lies between the 19th and
20th parcliecls of socth latitude and on either side of the 134th °
meridian of longitude; it covers an area of approziictely 2,000
square milese :

The Tennant Creek township is situcsted 313 miles north
of Alice Springse The Stuart Highway, which is the mein connecte
ing liaok between Alice Sprin‘s and Dorwing passes through the
ceatre of Lhe toun.

‘The population of the Gold field is in the vicialty ef

(( 600, of whom i74 mre asctively eagrged in the uining indusisye
The majority of these engaged im iinlng are e-ployed by Bldersado
Gold Hining Coey by Gold Mwm Telay @ad by the
mxmmtm’ The remsinder are owners of -.11
| sctive sxploitation of the lodes did not covence until.
as late as 1932 and simoe that time the field hes kaown v.rying
fortunose

Geological ianvestigstion by the Zuresu of llineral
Resources Ccology =nd Oeophysies coamenced late in July, 1948, and
continued until the end of October of that yoare

The objects of the survey werei=

(a) To lay ihe foundstion for future detailed studies of
the mining fielde | | |
(b} To study the faciors contiolling ore loczlisstions
{e) To assess the guoatity and volue of ore cxposed to data.'
(4] To sstimate the potential wlue of the fielde

in the search for ore bodies, s knowledge of tha goo=

logical factors can be of grest mscistance, and it is felt that
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the informmstion given in this report and in the @mmmg
plans should be of considersble help in this re-a?;et. Cowover,
the prospector's methods - losming, @ollying, rencisg ete. are
still quite fundamenial $0 suecess in a prospecting Licld such
a8 Tennant Cpeck snd the suggeetions made in this roport sre
intended to supplement this type of worke

Information previously collecied coneerning e
Tennsnt Cresk field is contained in & geological report by
Dre We G. Woolnough (1935) and in magnetic prospecting reports
by J. H. Rayner and P. B. Hye (1936)s by L. 4. Richurdsoun, J. He
Rayner, and Pe Bs Hye (1936) and by L. A. Richsrdson and J. He
Rayner (1937)e He Be Owen (1940) asceubled much veluable geologe
icel information and C. T« Sullivaen (1942 and C. L. Enight
(1947) have described individual mines. L. Cs Noakes aod De He
rrana_, in the course of a general survey of parts of the
Sorthern Territory, have established stratigraphie relcotionships
which have & conasiderable bearing on Temnnsnt Greck geologye

in the preseant investigation all of the sbove work is
being freecly used and its value is hereby schnowledged. The
mtmmmgtm end of this reports

Tennant Creek lics in the semiearid region of Central
and Northern Australiae It isy thercfore, in the ;‘egion of summer
reinfall which averages 14 inches per snoum, and generally fells
betwecn the months of Decomber and Februsrye Summes temperatures
range up to 115%; in winter temperatures seldom full below 55%.
The prevailing wind is a southesasterly, but northerly and
weaterly winds m during stormy periocds.

The relief of the Tennant Creck disirict is lowe Et.
Ssmuel, the highest poiat, rises to a height of 300 fect above
the general level of the plaine The average elevatlon of ibe flate
topped, subeparsilel lines of hills, whieh form the KeaDSuastl
Renges, the chief topogrephie festure of the area, is cbout 200
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f:ot above that of the alluvial pleinse The bottonms of valleys
which separote thsse low ridges sre flat and featurcleas, the
sides of the mm rise very gredually until they cucounter
the steup aides of th pidges and mES:te

Thers are noe well mm or permaneat stresisy as the
region is one of low rainfall, and internsl dralusgee

oo L
Iil. YESETATICN

lant types and cormunitles are typiesl of the seni
arid to orid conditions prevslent at Tennant Creck. Those plants
include spinifex (Triodia snd Flectrachere), mulgs (scecia aneura),
snappy gum (Suealyptus pallidifelia), ghost gum (S calyptus pap=
uana) end the tall white=barked tree (Hucalyptus ecomsldulensis)e
In adéition those is a wide v:riety of flowering pl nts and shrubs,
watiles, mollecy grevilles, snd Tisld grascet.

ok s el

Hining operations commeunced sl ‘esnant Creck 1n 1935
The yearly production figures, which have been obtoined from
dministretors’ reports on the Forthern Territory and £rom
Govermment m records, are listed below:ie |

Yesr ending ‘Long Tons Gold OzSe
1933 -_a ' -
1934 . 25w
1935 2297035 298 3952
1936 709240 BLELe66
1937 ' | 986 840080
1938 g 1184353 | 9138480
1925 : 855859 . 588Ye32
1200 - 11543588 138LLe547
1941 | 2lig? 320137 1591060527
1942 | 26550640 1597 50e0
19L3 Tl 37 '5. 64065e5 |

1968 593950 39ki51e8l



1945 59156 791716
1946 ' | Re933 615033
1947 | 59398 T9950e0
1548 922194 14947840
__ |24 16,6400 2],522°0 Y.
| 149478646 126400247

Thece Tigures ohow thet the aversge gold pocovery per
ton Lo 168 dutes The sctunl g&lﬁ gontent of the opre iz comee
thet higher btosuse most of ihe zende rx-m batf.e:;r ¢rushings
beve not besn trsatede '
Gold Hining Compenies and Prespectiors endesvour $0
keep the grade of the ore, at leset ss high sc 10 dwbse per ton
because of the following recscnse L do ta»bs{ lﬁ-ls"b/loa
(1) High cost of prodsetionse The production cost of the :
Eldorade Gold Xine 12 reporied 0 L€ Sletle € per ton of oree
(11) Leeck of sulteble tivderie Oticks of tisdber twelve feet
long cnd six to eight ineles inm Qlsmeter cost sbout 18/« esch,
delivered at ths mins, bscsuse ithey have i0 be trasnsported a
cpungidersble distances
{111) Inferior Water Supply:- Most of the water used in mige
ing comes from bores. Those bores which are sunk in slate country,
ere inverisbly sslty. Poteble weter has o be corted from the
tova bores at the 014 Telegraph Stotiony, and the uvsual coet is
7/= per hundred gellons.
iresent day drilling cost for water is sbout 32/6 per
foote e |
(1V) LUnsuitsdble climntie eonditions:= High surmier torper
atures (up o 115%), dust, end flies tend $o decresse the
efficiency of the workers. : ity
(V) &peradic nature of the minerslizationi= Though some of
the ore gives ;ory high aasssys, the niner:lisation is nevertheless
SpoOracice ; SGme prospecilors have becn preduced t0 senpling every

Byt ot e



skip of cre hsuled to the surface. S e e

VYa SHRAL o
The genersl geclegy of the Tennant Ureek poldfield was
briefly exanined, but as yet, no genersl mlag;oalmp has been
seutused _ ,
Ihe petrographic appenwils contsins detsiled deserips
tiens of rock apecimenc aé’il&cm& in 1948«
For the purposes of discussion the rocks miny be dive
ided into the following groupsie
(1) Warramunge'Series’
(2) Ashburton Saudstone (Noskes & Traves, 1948)
{3) Cambrian Sedimeuts
(4} Geranitie rocks
{3 Forphyry
(6) Guartz-hematite
(7) GQuarts veins
{8 Combrian lavas _
~9—Suterite— e 9 i
Earcounge Sexiemi- The oldest rocks oo the field bee
long t0 the Warramunga series, s seguence of interbedded sedie
mentary rocks which have boen gently folded. 'he sedlmcats sre
mainly tuffaccous scadstones, grits, slates and shales which
outorcp Jver aa ares of approximsisly 2,000 square :miles.
Egpid chanes iu lithology ere comon both slong the
8trike cnd down dipe The dip of e bedding is on Lhe wholes
geatley but dips of up 0 75 Gegrecs are Tound in PLOCOSe I PQe
vious iavestigators, Wooluough (1935)s Owen (1942, pe10) and
Knight (1547, pe2) have commented on the strongly developed
¢leuvage, which tends tO obscure tie beddinge This cleaveys
heve developed concurreatly with the folding of the FaPramuags
sellmentae |

The exact age of the Werramungs series ig uncertain.
Foolnough (1935) and Koekes ( 1948) heve mscribed the rocks to
iower "roterosoie while Cwen (1542, pe10) suggests that they are
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either Avchesn or Proteromoice This matter will be further ine
vestigated during the course of tiw presenl surveys
Guartzitss and sendstone cuterop sa the northern margin
of the Tields; and have heen preported 1) miles soulheccat of the
Riaing Sun Gﬂﬂ Hine (Owen, 1942 pe9)e Conglomerste umderlies
the guartzites |
Neither of thess twc aress has been exanined by the
writers, so that at preseat no sstimution ean be mude of the
thickness of the beds present, nor cen their relaticn o the
underlying Yarramungs series be established.
| Owen (1942, pe9) tentatively suggests that the rocks
are Of Proteromeiec ige asd this may well De a0
outerop 1 nile enst of the Blue Hoon Oold line and continue to
the north o8 & line of iow, gently rounded ridgese The sedie
ments, whieh overlie bassliic lav.s are mainly chapts and.lauﬂv
rocks which dip very gently morthwardse Fossils recorded by
Dre Opik were trilobites Kygtidure and Bedlichig, scveral spocies
of brachiopeds, and/yalitus. The culy pecond of thickaess is
from ¢ mile east of the Blue Moon Oold Hine whers the maximum
thickaoss of sediments is 55 feete
- These rocks may be referred to the top of ihe Lower
- Cambrizn snd $o the bottom of the Middls Cambrisnme
- (4) Seagitic jockge Two large outerops have been noted in
the centre of the field, and Owsen (1942, pei2) reporis another
mass of unkaown extent six miles south of e Seavele
The grenite i2 a reddish, even grained voci coumposed
of aeid piagleclass, microeline, guarts, muscovite aud cmau.
it is probable thuai the two iarge suterops, aopth of
the town, iink up below the s0il covers Owea (1942, PeiZ) Bupe

4L LGBl

2 T3 £37%
¢ 52 Sl g8 Lk

Poscziliferous Capbrisa sediments

ports this assumptione Field investig-tions this se-son should
throw more light on the distributicn of the granitic pockSe

Owien{ 1942, PeiZ] srecurds s biotite - granile foom the
Gosse iiver, on the eastern edge of the goldeficide ~he relotione
ship betwesn this occurrense, and thut of the grinite nosth of



Te
the Tennant Creek township, 1-\ unknowne
(4) Porohyry. Quartz felsper porphyry dykes and

8ills occur in numerous localities on the goldfield and

have been observed in close proximity to some of the
 gold mines. A porphyry epophysis ends & few hundred
yards west of the l1line of guartz-hematite lenses in which
the Wheal Doria mine4 is situateds

The age of the porphyry is uncertain but
the porphyry is probebly releted to the granite which % -
- is younger than the Warrsmunga Series, il

(6) gQuerts-Hemstite: The quarts-hematite bodies
generally consist of intergrowths of guartz sod hematite.
Woolnough end Owen heve described them et length, and
deteiled petrographic data concerning some of the masses
examined by the present writers hss been recorded in the
appendix,

The gquartz-hematite bodies probably repre-
sent residuel magmetic fluids, which mey have derived
their origin from either the granite or porphyry intrusives.

The quartz-hemetite deposits have the fol-
lowing structural cherscteristics:

1e They are merkedly lenticular in shape both
along the strike and down the dip.

2e They sre mostly formed in brecciated zones
which sre eggregated into "lines" which have an
east-west woad;

3e Localigation of qwtx—hmtl_ tetibodies may
have taken place along the more phtly dippring
portions of flat thrusts. s echelon frscture
systems formed in favourable sedimentary horiszons
@ppear to have had important locelizing influence.
Lo Tension fa:lts closely conngcted with flat
thrusts mey have been the guiding chaannel for

ore soiutions,.
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(7) Querts Vefna and Jagper Legses. Quartz veins
form loag ridges mnung uéon the country for distances
up to ten miles. lione of these lerger bmua have been
mepred in detsil. They intersect most of the Pre-~Cambrian
rocks both sedimentary snd igneous. Smell guartz-tour-
maline veins heve been mepped on the Greet Eastern Gold
iiine: Leuseg.

Jesper lenses and veins occur in close
proximity to the porphyry messes and were probably formed
by the silicifieation of country rock by the intrusives.

(8) Cembpien Leves.,  One mile Sest of the Blue
Moon Gold Mine, pillow laves of Cambrian age were ob-
served. These laves are highly weathered snd lateritised
besalts, end overlie the Warramunge series unconformably.

Near Gum Ridge Trig, in this loeality,
themximum thickness of the lla'ua was observed to be a&bout
L5 feet.

(9) Lagerite. Lateritisation of the whole Tennant
Creek Area took place in Tertiery times, when probably
moist tropical conditions prevailed sad the land surfece
was comperatively flast. Intensive leaching of the various
rock rormttam resulted in the formation of laterite.

Steep~sided ruﬂaﬁlc capped with ferrugin-
ous zons laterite sre common in the area. Remmants of
the pisolitic ferruginous zone have been observed on the
¥hippet Gold Mine leases, and nesr lit, Samuel, 3 miles
south of Tennant Creek.

VI. GOLD DEPOSIIS.

The gold deposits of thc/:.;abe deseribed

under two headings:

éA) Lines of lode.
B) Individual deposits.

Ae Lines of Lode.
The minerslized zones sre aggregated into
"jines” which have a roughly eest-west trend. Seversl of
these lines outerop on the gold-field snd two of them were
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1. Eldorado-Enterprise Line.
2 lit. Samuel-Skipper Extended Line.
1. Eldorado-Enterorise Lige.

This line 1s well merked by s series of
disconnected steeply dipping quertz-hematite "blows”,
The mapping of the sediments cerried out to-date is
not sufficiently complete to reveal the full relation-
ships, but it shows thet slong thi.l line, the beds
haeve been thrown into & number of minor folds where
axes trend cast-west, and which in most instences,
piteh north or south &t angles of 10 to 30 degrees.
The Eldorado group of quarts-hematite masses sre as-
societed with & dome-like structure,

The ore-line &s & whole, is perallel to
the axiasl plene of the folds, but the individual
quertz-hematite deposits, tend to strike at an angle
to the fold exes; in zeay instances, they aprear to
£111 minor en echelon tension faults branching from
me jor axisl plane fsults or shears,

2, Conditions ere similer
here except that there are two well-defined lines; one
extends between the Hamser jeck iine and the Southern
Cross aad the other from the Arcadia to the Skioper
Extended. The limiting fuctors of the former line

ére beds of sandstone which appear to piteh into the
main sheer line., The genersl dip of the folded sedi-
meats appears to be to the south on the scuthern side

and to the north on the northern side. .
The rocks ere interbedded shales, slates,
sandy sletes and tuffasceous sandstones of the Warramuage

Series,



Below are deseriptions of the individual nines cxamined
to date. The imterpretations given mey be modified as a result
of work tc be undertsken during the forihcoming {leld s¢ascn.

Ao INTRODUCTION

B. BITUATIOR, ACCESS, TREATHENT

C. HISTORY, FRODUCTION,; WOREISGS
' Be GROLUGICAL SATTLNG

B. ECONOMIC GEOLOGY

(&) AUSIFERGLS DEPOSITS
(b) STRUCTURAL CORTEOL COF 033 DEPOSITS
(e} secondary Zarichments

P. FPROSPECTS OF FURTHER DISCOVERYe

Flate El, NeTe 1A=l Zldorado Gold iine, Teanant 1" = 50°
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The Exammination of the Sldoradc Cold Nine was carried

‘out as part of geologicsl field work during the 1948 field season.
It was undertaken with the Ghmt of delermining the geclogical

features, which led to the esplseenent of the ore and to suggest
& posaible relationship bctmﬁ the present mineralized area |
and the magnetic aua..a,lias discovered by the serial Geelasud
and Geophysiesl Survey of Sopthern Australis in 1936y (Rayner
and Nyeh 19365 Richardson and Rayner, .195?),

The Eldorsdo Gold line is situsted approximately 3¢
miles south of the Temnant Creek towushipe |

 The mine is spproached either by a gravel track which
puns direct from the town to the mine, or by following the Stuart
fHighwey southward for sbout three miles, and then turning castwards
along a graded track for sbout & mile and a helfe

The !ine has its own bettery treatuent plant, which is
cporated for sbout elght hours per daye A cyanidstion plant
mmmummmsmmynmmmm
treatment.

The mine umnyn.a.rm

The Sldorsdo deposits wers discovered in 1932 but
large seale production did not ‘Gommence until 1934e
In the years of 1935-36 the ferisl Geclogical and
Geophysical Survey of lorthern iustrelia conducted a geophysical
survey of the Eldorsdo and sdjucent lesses. Three major anomalies
were found (see Flate 12) in close preximity to the Eldorade
Gold Nine, (Reyner end “ye, 1536).
ﬁ:m;smuanrmtmm is shown below
in Table I 1~
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ZA0LE Lo ~
Tonnay Cald Son
July 1 - June 19: 1le.2
d S - Junsg lg’;? @ 108
-t 19 - June 19 1
" 1938 - June gg , 12.8
" lg% - June 447 50 | 3349 1l.
" 1940 « June 1541 7966 194s 463 | 4632 il.
*  194) - June 1942 8355 §3¢¥% 49435 | 4946 117
#1942 - June 1943 5907 ¢o3 536k | ST i7.
* 1943 = June 194 5395 S3%S 3452 | 3497 - A2e
T A0 - dune 1945 BEL S\ 7326 | 12— 2l e
. 19& - June 1 z¢9u Agaq L4532 | 4S20 134
" - June LoL7 6S34 5242 | Sé4¢ 1648
" 19&7 June 1948 ...&L.: I<E 333 | 4429 . - 126
/ Totsl 7&aa SHS . ShalR Goci - MG
48//43*!:: Grg sh\poaitl ;a'm boen worled from an ut and
: 4 opencut a
from underground workings. 715,632 c0s34

The open eut (Plate 1) is 150 foet Lus 35 feet wide
mwmmm Ure was extracted fron two
thirds of the opencut, while the materisl obtsined from the
other third wae used for stope filling.

Several shallow pite, “o%. 2, 3, 4 (“late 1) have
been sunk to depthe of 15, S, 5 feet reopectively. /11 of the
iougy nurrow costeans except one {Ilate 1) were used in the early
exploration of the depusite and have besn covered with superficial

5oe 1 shaft, fro: wilch sll of the ove is hauled $0 the
Surfaco, hes been scnk 1o s depth of 300 fect. It is a8 thrae
capartment shaft, 10 fset leag 6 feet wide. Dovelopment
underground has bean corried oud Ly driving st the 595 ¥, 130,
230, and 300 lovels. (rlates 2z, 3, 4, Ss B)s Uinzes and priges
connvet the drives wid serve as tanwey s and Gre-ChULES.

A wiage 100 feet in depth, has been sunk from the 300
foot level (Flate 6), ani leovels from this winze were driven at
30 foet (Piste 7) and 100 feet (Flate 8) below the collar.

All ore i8 now hsuled 30 the sunfses Shrough the =ailan
shaft (No.1) and is then tipped through a grizzly, inte a cracker,
Teom whence it is conveyed by muu t0 battery stasps and
treatment plant.
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The exploitation of the ore has nocessitated over 3000
fat d‘ drxvzu. The workings are in good condition, and the
ground “holds” exceptionslly well. 7Ti ber is used only in the
~ain shaft, ﬁm collars and stope chutes,

', Ventilation is uot a great probles as the 50 and 100
M levels are connected to the opeacud wiich allows for an
«runwmmnetm. The east stope sleo reaches the
surface east of the open cut.

The Sldoredo Oold Hine is ait‘mm on an esst-west
trending ridge which falls steeply te the south of the mine and
grades gently into the "bulldust plaine $o the northe

' mmmsuampmmwtotuMa-m
m partly consesled by superficial usterial.

: mmammmxmmzmmnu
grained tuffaceous sandstones, blecky well bedded slates snd pink

The ferruliginous gone of lsteritization is evident at
the surface. This laterite is belicved %0 be of Tertiary age, and
- indlcates that the Tertiary land surface was extremely close to
ihe present surface. _

The most rarked zone of weathering in country pocks
extends to 250 feet below the surface and not %o the present
water table which is seme distance below this.

The lode consists of quartse-hosatite bodies of verying
gise surrounded in pasrt by a benatite-sich slate breceine
Ecum of their iarge size,

the quartz-ieontite bodies ccourring on this lease,
attracted very early asttention. 7The largest body is 60 feet long
mwsem-a«. mh the musllest is 10 feet long gnd
2 Lot :ﬁu.

ﬁqn bodies va y fm hard mpssive rock mnutiac of

mwﬁmmmmzw;@mﬁrumnamw

with mz&. brownish kaclin-like materigl and muscovite, The
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ironstone bodies are nol coulined (¢ o sglected sedimentary

horigon at the surfsce (rlate 1), but lie in both slaty

and sendy facies. 7They wre wostly ascocisted with & breceliated
slate in depths 00ld does not ooeur in any large quantity within the
massive Mik bodies (Lronstone”) though auriferous
ironstone has been mined on the 130 foot level. iost of the gold
occurs in & crush zone whieh lluke itie guarts-hefuatite depositse.
_ At the surfece, the crush sone is mottled yellow,
red and brown in colour, and contalns quarts veins and quartse
hlhsﬁh atringers. :

The undergro.nd workings Show that the goldebearing

lodes consists of crushed slete which within the exdiged zone

at least, huns we# Lighly kavlinised cnd containg numerous massive
querts-hematile scoregations ss well a8 ramifying quarts veinlets
and denses black ¢oartz-heratite. The outline of the mineralised
gone is furnel-shaped and tapers down-plteh to the nerth-east.

A considersble anount of mangenese oxide is
pressut, bul the patehes of tLis uaterlal are very sporsdie in
Securrence. Limonite cccurs in some parts of the ore, and is en
indicator of high velves. luscovite i present in most ore sanples
aﬂwhh-mmwnhmmlywioﬁ of quarts injection.
This guartz shows the effects of strain while lster guartz is
canparatively free {rom distortione ‘

The gold=-bearing lode hoo bu‘n zined in three places.s
(i) ZBest stope
(ii) Central stope
, (111) west stope
(1)

“labe $ sbows the gecersl ouvtline of the Zast Stope,

which has been worked on the 100, 2°0 and 300 foot levels. The

stope is divided into two sections, the south-western portion and
the north-gastern portion whieh sre separcied by the Thomas

falt. O $he 130 oot level, the scuth-western Section of the
orebody is, 35 feet wide and 52 feet long which would yield BPPIOXe
izately 180 tons per vertical foot. This part of the Bast lode
extends from the s.sCace to abant}amt above the 200 foot level.

2§ (orceq 2 [
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The ore boundary is detesmined to i pest by the faxkk rug
Sean fault (plate 3) sod to the north'Thomss Pavlt (the latter
forming the henging well). The southern and eastera iimits
of stoping are deternined by ecomegve Lk ‘

The north-eastera portiocn 0 the ore~shoot
(‘yletu 5&9) has its maximun dizensicas on the 200 foot level
where 1t is 40 feet wide and 50 feet lung, a8d SVersges applole
imately 180 tens per vertical foot. It is bounded te the weast and
gouth by the Pug Seam and Thouas fovlis. raspectively. m_m
gradually decreases in valie 10 the esstuosd and northwasde. This
part of the m1§9 considersbly on the south-westesrn
shoot, It origl % below the 100 level (rlate 9);
conum a8 ag mmwgmta&% toc the 3&3%1, [

05007 8pI4K KN SevoTaT-eitonelss | The high-gesde ore alse :phk

W tﬁ rhm fﬂdﬂ at thi 300 level and follows Fault B, M:ﬂ(

' (ﬂm 9)s which follows the contsct between the mummw

and the country rocke mm.umxmm t at the 400 |
Mmmsutimmw of highe
grade ore have continfoed,(And there fs the posaidility thet the

eariched sone may cuf out comletelys ) delut v s Mt i ook,
| Present production on the 5ldovado m;"i;
solely from the northeeastera ortion of t.e Esat Shoot.

(ii) geategl Shoote
Fesutral
The shoot (iate 10) m&@futmmssrm
wide at the surface (Flate 1) but decressed to 50 feet in length
and 10 feet in widta at 100 feet below the surfsee. The change
is due to the interslay of fault A aad the Thoues fault.

4 cross seetion of the or shoot (?1&% 12} showe

that the h ghegrade ore continues fros the surface to 10 feot

above the 200 foot levol, The boundsries of the orebody are
determined to the ecat :nd west by the ‘ug Seem Fsult and by
Fault A respoctively, and to the uorth by the 79 chsrcu dipping
Thomas feulte.

The orebody has an everage width of 20 feat
and an average length of 50 feet; thus it hus yielded in the
vicinity of 100 tons of ore ger vertical foot.
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(iii) Hestenn Lenges
These have been woprked in z awmber of lrregular
stopes which have ylelded ore with very :porsdie zuld gonleats
“art of the ore 18 in hard dense guartz-hemstite sud pert is
in much sof'ter hematite-rich bresclated slate.
| The ore shoot represents enviched petehes, ila the
low-grade minerslized srea, which 1ies on the westesn side
of the breceis fault (Flate 3j. vther sualier fa:lts huve
slso helped to localise Lihe oree :
(8) STRLGTURAL CONTRGE OF CaEBGlas
A stuly of the strugture o the Zldoradc deposit
has revealed a nunber of localining fagiors wileh partly help
to explain the present ore dsposit, and the significance of
geophysical snomalies Nos 1 and Nos 2 (sce ~lates 11 and 12).
(1) Plate I shows that the quarts heustite bodies
and the lodes sre locelised in northerly digping intere
bedded slates und sandstonss, whieh piteh & degrass =
oa the eastern side of the deposit sad 8% « 10° west
on the western side. Underground mapping of ths countsy
does not show the pegularity of dip and strike of the
 surfsee outerops, but tends to confim that tie sediments
are broadly domel in structures |
(2) The orebodies are localiszsd slong tension faults
(Plates 9 and 10) with which brecclated sletes ave ase
socisteds The tenslion feoults are couplexentary to

Palt B, & fault which verize is dip from 25 degrees on
the 100 foot lewel fo 55 deagrees oa ths 300 fout luovels
(Flate 11)s It appesrs thet tho Sension faults braneh

most freguently from the more latly-Sippiug portion of
fault B _ | _

The change in dip of Fault B asy be due to the faot
that on the 200 fuot level 1t is confined to sardsicvise,
while on the 300 snd 4OO it euts through sletess Slste 19
shows & struetural interpretati - of Geoplysiesl incusly
Hoe 2 (Richardson, 1537, The seotion shows thet the
hematite caueing this anomely may heve beoa lowslized by
the downward continustion, ‘ |
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(3 A ssries of minerslised shools may have fomed
along the sandstone-slate contaet. Plete 12 shows a
tentative explanation for Anomaly ﬁn'.i. is snomsly
- may have been due to replaseunent iun & cruahsd zone
esused by faulting along the ssmdst ae-slate eontecle
The gold content of the ore worked to-doic is not
considered to have besn due o primepy miseralization only,
but to have resulted $v & oo sidersble exitent frou o process
of secondsry enrichuents This corielment o -obsbly togk place
not culy during the present ¢yole of seatiering but uay have

been ia progress tim fertiary times when the surfape of ¢
earth was very c¢loss to the present land surfeec. Lotoritisse
tion, which formed the ferriginous sone (mentioned previcusly)
noted on the leases of the Eldorsdo, is a process of extensive
lesching under tropical conditicns with high rainfelle Seas-
onel fluctuatlons of the watertable are very arked. These
eonditions would have fasilitated secondary onricimeat.
The sone of westhering in the co ntry rocks #x-
tends ic shout 250 M below the surfsce, where cumparatively
unaltered country rook is entered. This m of westioering is
independent of the present waterdable which is sb ut 10 feet
below this level.
it is possible that the grasde of ore will drop
guite merkedly, w=hen the zome of ilstensive lesellug sod kedline
iszation is passed through. | '

: Hwever there is sone tope Lo the feot that the
lwmistﬁ sone which containg ihe crebudics is strongl: leached
- @t the 40U Vevel on the Zldorado. it naf.:t;rerf@uti,g clear
as yet !ﬁt“/\euhtiaa&i.p is between the strongly lesched and
wecthered lode and the uawesthered country rock into which 1%
persists, but it is probable that ihe breccisted zoncs in

for
which che lodes occur, have provided psssags way. £se the
circulation of ground water during the present cyele of westheringe
?‘ . - pepre o R S D905 T R e

it is suggested ithat the Bo. 2 Seoplysiesl inomal
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which liea m»tmfutm the usin Mtuaa

a fow degrees north of m,hxm from the four
hundred foot sub-lovel by means of dlsmond drilliag (Flate 11).
The hole would have to be at lesst 350 feet long, along a besring
north 26°8ast, end depressed 28 degress. If ayeble aterisl
is loested, the hole should be contiavode. :

: Ancther drill hole from iha 330 foot level ias suge
gested in order to test ihe Hoe 1 Ammalye The collar of the
hole would be at 10 3': (Plste &) and the hole should be st
lesst 250 feet long, bearing 151 degrees uagnetiec, epression
5 degrees. Diamond driliing has slready proved thot this
snomaly represents s mimoralized bod;. It lies below the
perched sone of weatbering snd besee, would,be cxyested to
have been enriched by seconisry p -ocesses.
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The Whippet Gold Miae is situated spproximetely
30 miles by road north-east of Tennaat Creek towaship snd
is reeched by following the bitumialzed Stuart Highssy for
23 miles nvorth of Tenneat Creek, =ad then follosing & grsvel
trzck which branches esstwerd from the mein highway. The
mine is sporoximeately 7 wiles esat of the dtasrt Highway.

The Ho. 1 Goverascat Battery st whieh the
ove ore is trested hes bLesn temporerily lessed Ly the com-
peny. It is situsted sbout 22 miles south-west of the

The orebody wes discovered ia 1338 by
J. Bnglish end pertners who losmed sround the small heme-
tite outerops showa on Plete I. Treces of gold were dis-
covered in the preseat vielaity of No. 3 shaft (Plate 1)
and this wes the first working on the lesse. The owners,
however, 4id aot comsider the resclts of this work very
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encouraging, although it is reported that they obtalsed
ore up $o 1< deta, in grade o1 & depth of spproximstely
20 feet. The sheft sow celled No., 2 shaft (Plate 7)
wag then sunk sad this ianterssectled ore containing -2 ozs.
gold per ton &% & depth of some 35 feet from the surisce.

The recorded production from the mine is

shown on Teble I below:

$48LE L.
kang Toos Frivory
Jaly 1938~June 1939 Lo 42 2lie
39 L0 30,53
50~ P

Prom this table it will be seen that the
eversge reeuvery per ton by emslgemsti o has been 56.2

dwte. The ore contains up to 1 per cent bismuth oxide
(sulliven, 1342) end this hes hed oa adverse effect on
ruwen: by spelgsmetion. As shown in Plate L, the paat
produeciti n hes been obtained by ~uhwlsiw miving, sad
there is ao resson $o0 assume that this grade esa be ob-
teined from the orsbody ss @ whole.

In 1948 the oroperty wes purchssed by a
delbourne compeny Known as Gold Besriag sand Frospeetiag,
Hel.ey, ond this compeny has commenced to sink & throe-com~
partment meia sheft (Plste 1) end hos also explored the
kaowa orebody &t the 30 foot sad 150 foot laoll.

The Whippet gold mine is situeted in & very
flat-iying srea boundsd on the ssst, west =nd south by
low rounded hilis. To the northward the topogrephy is
very flat,



Se

Rock sxposures sare poor, and, 238 & result,
the mapping shown on Plate 1 revesls only limited iaforme-
tie;a.

The mein roek types are slate end ssndstone
which are closely interbedded, though there is & suggestion
thet ssndstone predominctes (o the sorth of the lodes snd
alate to the south. rrou andergpound -mpplag, it is seen
that these rocks are folded, but the exact nature of the
foldiag throughout the leese hes not yet been determined,
though it is probeble that the regic 2l mappiag whieh will
be undertaken in the fortheoming yeer will throw more
1ight on this matter.

A noteble poiat is that & smell outerop
of laterite occurs to the southwest of No., 3 shaft (Plate 1)
This laterite is believed Lo be of Tertiary sge cnd indic-
stes thet the Tertiery lend surfasce wes extremely close to
the preseat surface. This point will be discussed leter
iagonacetion with the secoadsry earichmeat of the ore de-
posit.

Two guerts~-hemetite vodies of the type gen-
erally sssoeisted w#ith the gold deposits ia the Teanocnt
Creek ares occur on the lesse (Plete 1), snd it wes these
that first attrscted stteatisn. The essterly body is 4O
fset in length end sverages some 12 feet in width. Three
hundred feet weat of this coterop there is & second oute
erop of gquertz-hematite which is 140 feet long znd mey ave
erage 10 feet in width. These Lodies are massive and ap-
pesr to earry very liittle gold, The latter occurs ia a
erushed zone whieh, from uadergroucd mspping {(Plates 2 and
3), eppeers to link the two outerops of hemsetite. At the
gurfece this erushed zoae is mottled yellow, red and browa,
sad conteins guertz sad guertz-hemetite striagers. The
enderground workiags show that the gold-bearing lode cone
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'sists of crushed slate which has been highly keolinized,
and coantains numerous messive guartiz-hemstite segregastioas
as well e&s remifying guartz velnlets. 4 considerable
eémount of smagsnese dioxide and some limonlite are present;
a8 already mentioned, the ore may contain up to 1 per cent
31203 ia the form of oxide and esrbonste minersls (Sulli-
vaa, 1342).

As showa ia longitudinsl seetion (Plate 4),
the kaolinized efam zone hes been worked ia & rather
irreguler fashion. At the 90 foot level it has beenworked
over & length of 70 feet sad & width of about 10 feet.

At the 144 foot level, the stope leagth at the time of
exsmination wee 50 feetl, snd the ore had been mined over
& width of 28 feet (Plste 3). As chen in the longitudinel
seetion (Plate 5) and on Plate 3, the driving et 14l oot
level hes shown thet hematife-rich erushed slate occurs
over & leagth of 150 feet, maud sll of this meterisl pro-
bably cerries some gold. It wes suggested by the msnsge-
ment st the tisme of exsmiunsation, that the gold coantent of
this lerger body of materiel et the 14l foot level may be
in the vieinity of 10 dwt. per ton, but this figure has
oot been confirmed by independent nﬁplil‘. The width of
the ferruginous crush-zous at the 144 téot level probably
averages 25 feet. :

From the above spproximate figures, it will
| be seen that the mein konown lodd eggregetes approximstely
375 tons of ferruginous slate per vertical foot, but thet
its average grade has not been proved. %ithiam thias lode
there is a shoot of ore which mey be 60 feet long snd 20
feet wide, 2nd thus contains approximetely 120 tons of ore
per vertical foot. Im the pest, this shoot hee yielded sn
average of 56.2 dwts per ton by amelgsmation.

The geocloglezl strueture of the Whippet de-
posit is sot yet fully known, and further study is neces-~
sary, pesrticulerly ss new openings become avsileble. Howe
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ever, & number of localizing faetors, which may be lmpor-

tant, have emerged from the brief study undertaken to date.

| (1) On Plate 1 it will be seen that, although
outorops sre extiremely wesgre, there is s suggestion
that the rocks occurring to the sorth of the lode ere
generally sandy, vheress those to the south of the lode
ere maialy slate. This, slthough not yet proved, sug-
geaste that the orebody may lie close to & contaet bee
tween rocks of differing competensy; 1t is t!n'tm
aoteble that the westera end of the more westerly
quartz~-hematite outerop terminates in seandstone, which
sppesers to have besn unfavoursule for minerzliszation,
The contset of this sandstone with the hematite lode
is likely to pitech to the westward, possibly at an
angle of 20 to 30 degrees, a=nd thus the rwax;uhll slate
&nd, with it, possibly, the zone of orebodies,msy pitch
in that direetion.
(2) Cross seetiou A-B (Plate 5) suggests that
the ore occurs on the sheared southern flenk of & samll
eaticline which wee mepred in the esstera cross-cut st
the 144 foot level. In general, the piteh of this &ne
ticline will be to the west, as is that of the slate-
sendstone contact deseribed above.
(3) The study of the plam of the 14l foot level
(Plate 3) revesls whst appsers %o be & most importsat
control. This plen indicates that the high-grade ore
occurs where the iron-rieh crush-zone hes aporoximetely
an sast-west trend, znd that the zrade decreaszss very
markedly where this crush-gone changes to & N.¥W, -i.BH.
trend. Similar changes of grade with strike iz quite
common in meny orebodies and is releted to the exise
tence of relatively o‘nn ground whare the strike is fave
oursble. The relationships st the Whippet euggest that
the northera wall of the erush-zone has moved westerly
relative %2 ths southern well, The high-grade shoot
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mined io date is sppsrently confined largely to the
. apes of favourable easti-west strike. 4s will be seen
from the longitudinsl sectisn (Plate 4), the esst-
wes L gtﬂth; portion of the lode and &lso the zone of
high gold content has e steep essterly pitch.
It seemsthen, thet the occurreace consists
essentielly of esst-pitching pipes of ore in a zone of ore-
bodies which probebly pitches west.

: The very high gold content ore worked to

dutc‘ is not considered to have been due entirely to pﬂmr s
mineralizetion, but pertly to haeve resulted from & proces:
of secondary eurichment., This earichmeat probably took
place not only during the present cycle of weathering, bdbut
way hsve been in progress since Tertiasry times when, &s
suggested by the presence of leterite, the level of the
surface of the earth in this distriet was very close to ‘
thet of the present lend surfece. SEvidence obtained else~
where st Teanent Creek suggests that gold eanrichment msy
not extend down to the present water teble, but mey be re-
lated rather to the depth of the water table in Tertiary
times which is considered to have beea less than that of
the present water table. The lesched snd oxidized zone as-
societed with the Tertisry weathering is charscterized oy
intensive development of keolin. There is & possibility

that below this zone of intensive keolinization, the grade

of ore will drop merkedly.
PROSPECTS OF FURTHER DISCOVERY
At the time of the exeminationof this de- |
posit, the suggestion was made to the mr. that, ale-
though the orebodies are pitching esst, the zone of ore-
pipes is pitching west, =nd hence it was recommended that the

lode meterisl existing in the vieinity of Ho. 3 shaft should

be tested at depth. This work was undertaken and resulted
in the discovery of high-grade ore which, it is understood,
is now being mined.



Te

This result suggests that weatwsrd emplora-
tion from No. 3 shaft slso should be undertakea in the
hope of discovering nca~outeropping shoots lying beanesth
the slete-sandstone contact. (See Plate 4 ).

Hagnetic prospecting by the Bureau is re-
commended; further geological study should zlso be msade
o5 the mining end exploration progress.c:
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3 SKIPPER EXTENDED GOLD MINE

TABLE OF CONTENTS
A. . INTRODUCTION |
B.  SITUATION AND ACCESS. .
C.  HISTORY AND PRODUCTIoN
D.  GENERAL GEOLOGY
E. ECONOMIC GEOLOGY.

éa) Auriferous Deposits
b) - Structural Control of Ore Deposits

'F.  PROSPECTS OF FURTHER DISCOVERY.

PLANS AND SECTIONS

I ¢ Surface outcrop plan

Inferred surface geological plan.

11 s
IITI : Geological plan of 53'6" level No. 1 shaft
IV : Geological plan of 85! level No. 1 shaft

V ¢+ Geologicdal plan of 135' 1level No. 1 shaft

VI .: Geological plan of 89' 1level No. 3 shaft
VII : Composite plan of workings of mine
VIII : OCross section 20 feet N of shaft (Plate-5)

IX : Cross section 4O ft. N of shaft (Plate 5)

X : Cross section 60 ft. N of shaft (Plate 5)

XI.: Longitudinal projection along N 52°E (Plate 1)
A, INTRODUCTION,

The examination of the Skipper Extended Gold
Mine was carried out as pert of geological field work
during the 1948 field season. It was undertaken for the
purpose of determining thé géological features which led
to the emplacement of the.ore, and to suggest a pro-
gramme for future development and exploration. The ref'.
sults obtained havé helped considerably in planning the
investigation of the regional geology to be undertaken
during the 1949 field season.

~

- B, SITUATION AND ACCESS.

The Skipper Extended Gold Mine is situated
6% miles from Tennant Creek Township on a magnetic bearing

of W 28093, It is approached by 4ravelling 4 miles south
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from the town along the Stuart Highway and thence about
5 miles west along & graded gravel track.

The mine is situated on the most westerly

-outcrop of the Arcadia-Skipper line. It 1is owned by

Skipper Extended Gold Mines, N,I.
At present the ore is treated at No. 3 Gov~
ernment Battery, 9% miles distand from the mine,

C. HISTORY AND PRODUCTION,

_ The deposit was found by systematic'loaming
along the line of quartz-hématite outcrops. 'The work
was carried out by J. Smith and S. Price. They detected
a few cdlours only, but these, together with the "fav-
ourable" iook of.tbe country, induced them to sink a
shaft. However, the 6rebody was reached onlybby driving
30 feet north from a depth of 54 feet.

The lease has been developed by twq‘shafts,
ohe of whiqh (No. 1) is used in mining the orebody and
the other (MNo.- 3)'being an exploration shaft. No. 1
shaft has been éunk to & depth of 135 feet and short
‘north drives have been put in 4t thé 53, 85 and 435vfoo§
levels. No. 3 shaft was sunk to 95 feet below the collar,
A dfiﬁe has'beén'completed'from this level south for 57
feet and then south-west for another 42 feet; but no ore
has been intersected to-date.

Production from the mine is as follows:~

Date. ' Long Tons: Fine ozs. Average dwts.
, by amalgam- per .ton
ation by amalgamation
Jenuary 1947 1847 2l 75 26
April, 1948 508 - 2071.86 81

52647 2096461 98,5 -

There has been a recent crushing, but the re-
sults are not yet availablé.
Up to the present the average grade has been

3.9 0z. per ton. The cdmpény expects this grade of ore to

continue.
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D. GENERAL GEOLOGY (Plate 1)

_ A The mine is situated on a low spur_&hich
»tapers'gently<to the west.. ﬂf 350 feet west of‘%he'mine,
talus slopes graﬁéqinﬁ0~a superfiéial deposit of white
powdery soil, generally kno&n’gs bulldust.

Cutcrops Qf‘ocgntry rock are infreéuent and
disconaeéted.' | |

| Red and pﬁrple tuffagepus sandstones and red-

dish slates are the predominant sedimentary facies. |

Interbedded cherty slates and chlorite schist \
were noted on the 135 foot level of No. 1 shaft. These 4
rocks are outside the oxidi%pd zone, which terminates,ét‘
120,fee£'below the collar of'the shaft. XK microscopic
‘study.of the schist shows that it consists of small rod-
like crystais of hematite, randomly arranged, 1in a greenish,
cryﬁﬁocryatalline groundeSS'of chlérite and sericite, .
| With. the preéent limited extent of. the under—
ground Qorgings, it is difficult to determipa the relatién*
ship between'tha’surface and suh;surface geology. |

B ECONOMIC GEOLOGY

(a) AURIFEROUS DEPOSITS
: Thé.surféée geological plan (Plate 1) shows two
en echelon groups of massive quartz-hematite outcrops.
-éhese bodies afé lenticular in'Shape; tbeir 1ength ranges
from 140 feet to 10 feet and their width from 30 feet to
5 feet‘J Slickenslides are.common features on sirface outcrops

-«

of the ironstone.A

< ‘ The quartz hematite bodies vary remarkably in
com§ésition; all gradatiansAaré present from a lustrous,
black hematite rock, with no visible quartz, to one which
contains well over 56% quartz in ramifying veinlets and vﬁghy
accumnlations. A sa@ple collectedvfrom the shalloﬁ opencut,
10 feet east of No.3 shaflt, sﬁperficially resembled a “plu=

“pudding" in texture. It consisted of closely intargrown



ﬁematite and quartz in the §r0portions of 30 s 70. Lamellér
twinning in the colourlessAmineral was originally thought to
indicaté the presence of felspar. It proved, however, to be
the result of shearing stresses on the intergrown quartz
crystals.

The quartz-hematite bodies are separated from one
another by a brecciate& slate, which has been impregnated with
gquartz and guartz-hematite stringers. |

With the present knowledge of the field it appears that
there have been two periods of quartz injection, one probably
associated with the introduction of iron, the other fiillir.;g.
fractures in the quartz-hematite massesgl

~ The quartz-hematite bodies are associated with gold
imfroduction but whether they ?layed the part of precipitators, or
whether their presence gavé rise to'the’crushing of country rock
near their perimeters to form breccia which coﬁld feadily become
injected with auriferous veins, cannot be said with certainty.

The orebody exposed in Ho.l shaft is LO feet long and
10 feet wide. %& has been proved over g verticasl extent of 65
feet. The strike ~ of the orebody is N.57 degrees E, dip,
80 degrees NeE. and pitch 72 degrees N.E.

The ore is a reddish brecciated slate With gold-bearing
limonite stringers and numerous thin hgmatite veins. Occasional
patches of massive quartz-hematite are included in the orebody.
It is not known at’present how much of the gold is of ﬁrimary origin
but it is suspected that'secondary enrichment has béen widespread i

in this deposit.
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The zone of oxidation in the country rock extends to
115 feet Below the surface while the present Water-table level
is at 1east 100 feet below this again. Thus, on thls,mlne,

_there may be present, a perched zone of oxidation, and,

“.possibly secondary enrichment, guite independent of the present

water table. It is thought that the perched zone may be related to

.

- the intense legching andlkaolinizatioh-w%tﬁ took place during

the Tertiary lateritisation pepiod, when the land surface was
of very low relief. e

(b) STRUCTURAL CONTROL OF ORE DEPOSITS.
PROSPECTS OF FURTHER DISCOVERY.

Plate 1 is an outcr0p map waleh shows the extent and
oos1t10n of the outcrops on the Sklpper Extended Lease.
Plate 2 represents an inferred structural plan settlng
out the present conceptlon of the¢weologj of Sklpper Gold Mine.
The inferred structure is as follows:~ An anticline
which pltches at approx1mately 23 S.W. has been broken by lagter
faulting wnich has considerably distorted the rold and has
produced a series of en echelon tension faults; which may recur
in one horizon of the Warramunga sediments.
These shears have been penetrated by silica-and-iron
bearing solutions or vapours, from Whiéh'lenticular'quartz-
hematite bodies were deposited. .
‘ .Later’m0vement may have caused the brecciaﬁiOn.near the
quartz~hematite bodies and resulted in the.formation'of suitable‘
loci for gold deposition. .
‘Sections drawn through the mine (Plates 8,.9, 10) show that
the orebody lies in a-crush zone parallel to aVQuartz-hematite mass,
Which determines the western margin of the ore. The eastern
margin is determined solely by economic limits. Some faulting was
noted near the northern end‘of the orebody but if is diffimlt ‘to
« 8ay what are the terminating features at this and the southern end,
The orebody bottoms on avstrong.shear zone, Fault A.
This féu}t'is probably a pre-ore fault and there seems no reason
why other quartz;hematite bodies eaving a similar orientation te

that exposed in shaft No.l. should not have orebodies in close

proximity to them.



A«  SITUATION AND ACCESS,
. B, HISTORY AGD PRODUCTION.
Y/ ¢, GEOLOGICAL SETPIRG.
' p,  BCONONIC GEOLOGY =
{a) Auriferous doposits.
b} Struetural control of ore deposits,
¢) Proxindty of igaoous bodles.

B, PROSPECTING BUGOESTED,

ELABS.

PLATE 4: Buwrface Geology Flan af Oroat Esstern
Gold Hinc.

PLATE 2¢ Cross aaatmn 10 feet aeat of shaft
{mate 4)e

PLATE 33 Ltudinel Projcotion along n82%8
late 1)

- A ; 4 ARD
. The Great Bostern Gold Niae is situnted 9% milos
caaﬁ of the Tennant Croei Toumbm. It 1s roeched by grovel
rood whioch commoneos noar the contro of tho township. The
ore is crushed ot Hoe 3 Goveramont Batiery, 9 mlles diotoat.

Heasrs. I, Braduvoll ocad T, Stitt sre co-partnero in tho minc.

' The ahesr zone cxposed at the curfece os costennod
ot rogular intorvols sbout the yoors 4934/1935. %Three challow
shafts yers sunkt beforc the prosont ore ba&g won founds This
small body wos then worked on tho opon ont mothod. Lator o
shaft gos sank at tho vestern end of the open cut ond has boon
continued by tho prenent owners.
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Recorded production from the mine is as £0llownsie

Jnly ‘t955/3une 1935 160 : 6.7
i f9§? " 1958 97 : 6e2
T 1938 4939 106 56
T 1939 y 1940 27 B30

‘mgﬁi L3 . Otw& 5‘5

The Grest Eastern Gold Hine is situsted on 8 flat
stretoh of country which slopes genily to the souths To the
west, north end east, the country rises to form the typicel low
nills choracteristic of the Tennant Creek gold-field.

'~ Sefimentary outcrops in closs proximity to the mins
ore scarce and ore disconnscted.

The predominant faclies ere interbedded tuffaceous
sandstones and slotes. Outcrops of sandotone are more fregueat
on the northern side of an emst-west shesy zone and ere of
conrser graln then those ou the southern side.

‘ Conformable bands of plakish brown ssndstone and
woll-bhedded sholen ware emnﬂ.naﬁ in the shaft; they éup north
st 56° 8o do the surface rocks. '

Ho large qawtznmtita masges outorop on thie

. praperty, and the only one visidble is sbout 4 foot in dicmeter.

It is found ia o shear zone at the exstern end of the open suts
The shear sone is parsllel to the beddlng cnd voriss in width
from 2 feet to 1l feet. It cannot bs treced to the west of the
shaft on the surfate, but hep besn noted as far an 160°8, 15°8, on
the esstern side. This zone consists of lrocoiatsd sendstones
snd shales mpragmted with gquarts and qmw-hematita stringers,
which have been tharwghly wentherad.
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Tho ore body is lenticular in shape and bas formsd
at the grontest width of the ‘a&aas Zons. xt iz L5 feet long,
1l fest wids, 504 4O feot in depth. Below the 30 foot level, the
ore diminishes to & small but payeble body 2-4 feot wide end
16 fest long. Howover, the width of the lods channel (18 fesi)
has not chongeds The Gip of the ore body is from vertical to
steeply nortb, =nd the pitch ic 76° west. The richest values
otcur in o fine-grained redaish scndstone, rich in guspts-hemotite
stringers otourring slong & minor crush zone,. A finengraimd
olate 15 also present, It iz not kuown to whet extent the

Fiold observetions bove shown thot the minernlized
zons lies olose to the gonteot of cosrse and fino-grained sediments,
ﬁo&,rmnt slong this contset hos coused breccietion of the country
rotk, whioh hee been subsequently impregnated with quariz stringers
ond querts-hematite stringers, cerrying golde The sediments
have alsc beon buckled, to form sntiolines sad aynﬁlmaé which
pitch at 60° to 80° morth. Plate I chows thot the minerslized
zone troosgresses theso folds sud dice ount vagpmnmtfaly 5 feot
,ﬁe‘at of the shaft, at whaot may be the sandstone-slats contaot.
This possible contact is obscured by soil ond talus. The
eastern end of the minernolized mons Gies out 160 feot east of the
ahaft, probably whore the zone passes fran o fine to a conrse
~ fooles, | ' |
in vertical section, tho mineralized maﬁ has boen

gently folded, but the exes of the folds have & very fiat pitch,
probebly to the weste The ore choot hos formed on the footwall
of the lode (Plete 2) ond payeble ore has been mwwentrats@ in
- the ‘m:!.lws of the folds. 7Plete 2 slso shows that & thin bend
of ore lies along the footwsll side of tho lode.

() i '

The presence of tourmaline in the guarts veins at
the a*arfau indicates the proximity of an seid igneous body.
Tourmsline ocours ifi cone-like forms which sre intergrowa with
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the guarts; the baag- of the coness sbut on one wall of the vein

and the epices extend almost to the other edge of the vain.

A micrmaopic ﬁtnay of & speciman of thia guartse
tourmaline vein shows the cons shaped bodies of tourmaliame to
consiat of eggregates of long end short prismetic cryatals, the
former beiug of tho order of 0.3 mm. in lengthe It may be

schorlite or iran-—riah tournaline,
The depth at which the seid 1gnaana haﬂy is 1ikely to

otcur camot be postolated wit!z any uartaintya

Buggested exploration (with reasons) is given belowse

(1) Continue the present progromme of mining the lode to
ite payable limits. It ie possible that the
atructarel conditions, which locelized the
extrootod ore body, WAy be ropssted in dspth.

(s1) | Drive weot from the botiom level to iavestigete the
minerslised frooturé zons. This is to determine
the extent of. the zons and to investigote the
poseiblility thet further ors may be found in it.
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5. THREE KEYS GOLD MINE.

TABLE OF CONTENTS.

A. ~ INTRODUCTION.
B. SITUATION AND ACCESS.
C. HISTORY AND PRODUCTION.
D. GROLOGICAL SETTING.
E. ECONOMIC GEQLOGY -
(a) Auriferouszeposits.

.gb} Structural Control of Ore Deposits,
c) Prospects of New Discovery.

PLANS AND SECTIONS.

PLATE I: Outcrop Map of Three Keys Gold Mine.
II: Geoiogical Plan of No.. 1 adit.
ITI: " " " No. 2 "
IV: Cross Section through Adits 1 and 2 (Plate I).
V: ZLongitudinal seﬁtion'élong N65°E (Plate I).

A. INTRODUCTION.

The examination of the Three Keys GoldAMine was
carried out as pért of the geological programme during the 1948
field season. It was undertaken for the purpose of determining the
geological features which 1ednto thehemplacement of the ore and

to suggest a programme for future development and exploration.

B, SITUATION AND ACCESS.

The Three Keys Gold Miqe is situated 9 miles from -

. Tennant Creek township on & bearing N63°E. A graded track leads

from the township to the mine.

The No. 3% Government battery is 9 miles south of the

mine.

At present, the mine is manned by the McGrath brothers.
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C. HISTORY AND PRODUCTION. : -

It appears that about 1938 prospectors were favourably
impressed by the "look" of the 6utCropping ironstone blow at 00°
and 708, (see Plate I), and decided to put an adit into the
hillside about 50 feet beiow thefhighest point of the outcrop.'

No. 1 orebody was interéectéd‘at 80 feet from the mouth of the adit.

The discovery of this orebody'may'be considered Very fdrtunate as -

the ore did not outcrop at the sSurface. T -
 After the ore had been extracted, a winze Was sunk which

followed the contact ofAéuértz-hematite'and hematite-rich

breccisted slates (Plate L). Tbé war prevented further

exploration at that t%me: At the end of the war, ihe McGrath

brothers drove & second adit, (No. 2 adit), 30 feet below the

ﬁrevious one, énd 188 feet in length. \A li%tle Ver§‘coérse,golﬁ

was found at 178 feet from the portal'(Plate LY.

Recorded production from the mine is as follows:-

Ore Gold "Av. Recovery
Date Long tons Fine Ozs. by Amelgamation
(by Amalgamation) - dwt. /ton
July 1938~June 1939 296 207 - , 14.0
190~ 1941 122 ’ 55 - - 9.1
1941-_ 1942 40 ' 31 ' 155
TOTAL ¢ oo o« U458 293 12.8

The gold content of‘the,sgnds is unknown to the authors,
Private reports indicate that all of the above ore did not come from

the Three Keys Mine. There has been no production since July, 1942,

D: GEOLOGICAL SETTING.

The Three Keys Gold Mine is Situated on the northern
gslopes of a steep-sided residuai of fhe olad Teftiaryipeneplgin.
Outcropping quartz-hematite bodies, which are the-dbminant
features of the hill, appear to project above'the'léygl*of the
former Tertiary penepléin, indicatipg that they were pbésibly
monadnocks in the old land surface. The flat surrounding country

18 generally referred to as the "bulldust" élain
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The country rocks in the area covered by the lease
are chiefly blocky slates, sbales and tuffaceous sandstones. In
some places, jasper bands lie parallel to the bedding of the
slates. Interbanding of the slates and sandstones is very common,
and it is difficult to draw a boundasry which would divide areas
in which sandstone'predominates from those mainly composed of slate.
However, the mapping shows that the older rocks on the lease are
mostly sandstone, snd are overlain by predominantly fine-grained
beds. |

No. 1 adit intersected shales, purple tuffaceous
sendstones end blocky well bedded slates, dipping at 509 south,
and at 85 feet from the portal No. 1 orebody was encountered.

No. 2 adit (Plate 3) intersected shales, and slate

for a distance of 139 feet, at which distance the lode was entered.

K. EGCONOMIC GEOLOGY,

(a) AURIFEROUS DEPOSITS.

Two large lenticular quartz-hematite bodies, 190 feet
long and 70 feet wide, and 87 feet long and 30 feet wide
respectively (Plate 1), occur on the leases. Several very small
ironstone bodics outcrop near the south-west corner of the area
manped. These quartz—hematite_masses are strongly jointed, and
slickenslides are present on some of the surfaces exposed.
Underground, the joints are invariably filled with a kaolin-like,
white clay. Underlying the largest mass of ironstone is a zone of
white leached breccia, conformeble with the bedding of the
surrounding sediments. '

Closely associzted with the quartz-hematite -bodies
is a hematite-rich slate breccia in which the orebody has been
localized. A cross-—section of the ngggigg—rich slates (Plate L)
shows & decrease in the width of the lode from 36 feetron the upper
adit to 25 feet on the lower adit. It is possible that the lode
may bottom on the sandstone-slate contactrat 60-70 feet below

No. 2 adit (Plate 5). No. I orebody (Plate 2) is of extremely

small size, its dimensions being as follows:- Length, 26 feet;



width, 6-11 feet; vertical extent, 22 feet. In shape, the
oreshoot is semi-rectangulsr, and is bounded by fqults on the
western margin and by quartz—hematlte on the southern and

eastern marglns.
(=]

‘ A shallow sheft sunk in the larger qnartz;hematite
body at 210W, 1308 (Plate 1), is reported to nave‘exposed low=—
grade ore. The gold may be confined to the kaolin Which'fills
301nts in fhe 1ronstone masse. |

(b) STRUCTURAL CONIROIL OF ORE DEPOSITS: -

, Bedding and pitch readings show that the sediments
have been folded to form a‘broad»basin—like structure with_the
ma jor -axis trending éast~west. vThis s%rdcture may be repeated,
to the south, where the folding is more intense, and where there
" has been some drag-folding on the limbs of thé folds. |

The mein quar tz-hematite bodies have been
1ocallzed in the ulatas of the basin where faults have 1ntersected
'them. The smaller bodies of 1ronstone which occur 1n tbe southarn
A pprtion of the area mapped are associated with minor folds,

Post guartz-hematite movemeﬁt has formed a crush
zone on the north;westerd side of the guartz-hematite body'.
which containé No. 1 orebody. The ore closely follows Fault A,
An enrichment was found in No. 2 adit (Plate 3) closely
associated with kaolin-filled shears. The‘full extent of
.post-hematite faulting is unknown. The'well-defined breccila
layer at 300W, 160 S (P1ate 1) may have played some part in
providing a passage into the basin for the introduction of
gsilica and iron. |

A north-south striking fault has given rise to
the abrupt scarp about 110 feet east of No. 2 adit (Plate 1),
and it appears to have considerable throw. ' |

(¢} PROSPECTS OF NEW DISCOVERY:

Although new discoveries of -ore in close proximity
to No. 1 orebody may be possible, éxploration costs and the
very small size of the known orebddy render such a venture

unattractive.
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Attention is directed to the need for exploration
of the‘large quartz-hemaﬁite bod&. Small quantities of gold
have been reported from this "blow". The'western endlof the
mess has been investigated, but the shaft (280 ﬁ, 130 A,

" Plate 1) and drive have penetrated.only‘rubble and breccia,
~and may not have been continued far enough. There are no assays
available from this shaft and drive. Further ore might be
discovered by driving westwards (Plate 5) from No. 4 adit to
>explore the northern edge of this gquartz-~hematite mass, but

tﬁe exceedingly small size of the known orebody suggests that

it will be difficult to pinpoint another shoot either by
driving or by diamond drilling,.and also sets a 1limit on the

amount of exploration which Should be undertaken.

-

000
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Plate l. Surface Duicrspy plan,
3l. Geologlesl plac of &0' & 38% levels.
111. Ssciion sleng magaetic bearisg S2%ilate 1).

The Tow lioen Jold nise wes exeived se part of geciogical
field work duping She 1945 Tieikd seasdne Alihough oo orebody
obtained have helped coasidersbly ia plenuissg Sie iavesiigatien of
the rogionsl geolegy to e underteken dupring the 1949 field season.

The Low Eoon 00l ipe ip situeted 12 milee from Teansnt
Creek township on s magnotic beariag of N 70% By sod ie resched
Ly following & creded, gravel irack which reug frem Tecnant Creek

o the mines | |

The HpeS Gowopnmont Sattery ig shoft 12 miles $0 the southe
Sukite

The lsase 18 ewnol ol proscseted by Se. e denitynge

€. I5EER5
The lease has been prospected iatemittertiy for shent seven
Feare sl =lthough swe geld bas bees found, no orebodien have
beon discovercls, aeeldial o€ o Lomeplag guarts-homatite bDodies
have been thoroughiy sumopled by ihe cwnep. The explopation m no
doubt ensouregad by ihe closo preximity of the Blue 4oon Gold Mine,
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producer of £300,000 of gold to date.

Besides cxtounive Guwisee eXsavravion, e ioie Las
been investigeted by » vertioss ohaft GJU fees » Shont drives
have deon eorpisted s this levels

Be = QEOLS | :

Toe ming i1e sciusted on boe souibern side of cogicel

8ill whieh rises to height of edout 75 Test above the suprounding
"bulldust® plains.

Reek ozpesures aro very peor aul only two sedimentary
outerops were locsted. Theos wutcrops tegether with the
exposares in the shaft and drives, Show %hat the sediuents are
interbedded banded olstes, s=-dy stales and pale purple
Luffaneovs sendstones, which have boon witedly lesched,

munm, than thoss nated lu ether parte of the mianing
field. They ere lsntisular in shepe, ani are seldom more than
thrae feet wide (Plsts 1). 7 vell lecvied bhreseistel sone,
mottled red end hrow) in selour, surrounds he quartse-honatite
telien. The braseistel s0ns 18 03 feet wide at the surface but
decreases t0 & width of shoot L5 feet an the &0 foot leval,
anganese oxide is » very cowmon minersl on the 50 foot level
where it ocours a8 thia atresi s ool olota. :

The freeture zone (Flete 111) is loeslimed on the
erest and limbe of on sn3foling pisching 30° southward,

Up $0 the present no oredaiies hove been 4lscovered.

The work sapricd oub %0 the proszan doie oo a0t given very
promising results, Dut the prospuct io o .l7Ticiently encouraging to
warrant the eontinuatlon of the west &xiws sb the elxty fost level,
which 1s explering = fault. |

Deepening of the shall woy be werpsnted later, but this
would depend on the resulte of driving st the 60 £&. lowl,




FLWaTLG o5D AGCESSE
nISTOY ARD PRODUOTION,
ECOTOEIC GE0LUGY.
(&)e Hotem vn Lede end ¢ Shovts
(). Wml Features of the Hineralised

rerrr

Re PROSFECTS OF ORE DISCOVERT.
Plate I Suplfsoe Cuterep of e Listle vonder Gold Eine.
Flate L mmtmm&girmna

2o BITLAPTION Al OGRS
The i4%tle Wonder Uold Mine ie situated spproximately
9 miles frem Tennsat Cresk towneiiv, ¢u g besriag of north 65
degrocs esst, The mine ie ressnad by following a greded tresk
which puns frpes the townakin 20 %he mine, 493 Covermsat Battery
e O omiles soulh of She leosse. At rresent the leass is manned by
Ire %. Spopefborotch Senior, snd Er. We Spredborough June
Frier o the wary shellow i‘ii%t.iﬂ cGEldans wers sunk
and 1% is seported thet 110 tons & ore, which yiclded 28 ozs. of
gold, were mined, In view of the limited size of the mioe workings,
it is diffieul® %¢ ses how 110 toaa of Ore could have been
if%r the war, Shs lﬁprﬁﬁh@mae;’m Lok oves Lhe lease
and carviod out seme prospeciing, incioding & coansidopacle asount
of sostamning (Plate 1). “0.2 abefi was suok iu iwic saterial dut
vee sbandoned in favoor of tte present shall, “.ls This lstter
shafs beg been sunk to a Jpeth of Gu leety bBut towdule oo
production hes resulted from this worke 606 U Gre was iu sight at
the time of immpection. '

(
i

$ Tk, wuX ¥ %
# ', 23 z.—.J-#; -

The .ittle sonder Lecse is situsted on the southern 4
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side of 2 steep spur which tepers $o the castward and is bounded
on the nerthuard by a $1ut glais coverel vith 5 fine shiste soil,
geuesrally known a8 bulldust. To be so.lby ihs aar;ﬁlry alopes
geatlss and may Fegresent pest o Lhe old Tertlusy land susfeoe.
The meln sock Lypos censist of ioterbedded blooky
shalasy Jaspers aod Sonioloooesy sll o whish cip 0 tha southe
The shales form g wellevellasd Dosd wad neve Yeen cvued as a marker
bed in mepping (Plate 1.
Pe ECUS
o) X
The only ladizat.on of guarts-leluatite st the
supfuce 18 a saell ouderdp 5 Jeet iu disseter sxposed in a
cogtean at 158, 2i8. In Lhe 36 foel level wrive frm el shalty
a tard denase guarto-iomatiis Lasss wi1L0 o wkee. usrtlerly dipy
2o8 bsen iatersected. The mass is frsct sod and many of the
fraciuses are filled with kaokin b.t no gold has so far been
in 0.2 shaft, ané OVer a wikih & & Lewis bu peported by the
CWaers W assay { b0 & dulg. per toae
ure ol payable Srode 1e esoricd fpee tis slongated
pit st 30 8 20 ¥ (Ulale I, 2 ssepke & tis ore shows that the
gube is bright yeliow Ln colousy wud Decur® Lo fractores in
colour and exasedingly vugiye Vie Ore renr0seuls a ivsal concen
tration, and hes B0t hoda wweoced beyonal the 1inits of the opea

Comrse #odd hu: Boen “ound ia the seil south-east
of the opencut, snd *oolours® exiesd Cfron the present mine workings
io tihe shellow shaft near the rosd. Sfforés %o find Lhe sovuree
e zold hawe net beoen succesefocl nnd 1% touas Likely thet this
surfase gold has been shod Trom mn erSuct SrebOAYe '
(b STACTVRAL FRAT RS ¥ f i e Us T

e guerts-hemetite Dody ot Lhe hemstite-rich
breceieted slptes rro logcliized In ths norileesn 1imd of aouthe



ensterly pltching sonelios, The aiy of *he eedimento vories Crom
L2 %o 70 degress southy nimor drag-folds ~1tsh a8 55 dsop '

Plate 2 sbown thad the dip of the crartoehenmatite
body varies frem vertiesl to 85 de-resc wopth, The pileh of the
isonstone masg 18 unknowny Dut is thousht to be in the spme
direstlien se e plieh of nivor drag folda though considerebly

™o probeble Jaulis, of sacertaln dip, have been

noted oan tha aurface, (“lute I«), sad mgy hove bocn o aused by

the ssme stresses whieh guve sise to $he [oldiuge

The precise asture of the featuras which contrelled
the ivesiisstion of the nineralized smone, are -aknown. Jowever,
some tentalive suggest ons are listed Leicmie

le The fracturs s0u¢ 1S iooalized slong the coatact

of slates ool soady beds. |

2+ The fraotuse goues i1 whieh 98 grarts-eusbtite

oe  Guarla-lcasatile bed es may o locnlised along

sheers complencnbery 10 o roveuents which cacsed
Fo ZPEOSPECTS OF (E8 mooCivesy,

An Luere Lu oo koowe ecebody present ic tiwe wOFRIDES
oF 6o Lhe susfooe, L Lo GilMieckt te ubate what the prospecis of
fubura dissovery arce . toaboilive ueveaspLsul grugresu, ponding
Torther geologliesl imvestigeli ou, 15 rreposed s Tolloudie

e Simk oy 1 shali 49 2 desih o 190 feet v

daeteruics whalbep, gt tho condatt oo tue Jnaper
lensss sud gearts-dematite (late 2, thers ie

A 8Os OF Dreceiation eihwo ooudd coulain & paysble
shoote

2. Drivs sast aloag ihe lode 30 Getermine if the

sageeatad northeso.th Ss9it at 2002 30E [late 1}
is present. Ore nay CoGur where the Psuld cuts



 Opeshoote previcumly discoyercd oa this miss, appear %6
have been quite swll mzé uam Thug, any »ﬁxgemum on
exploration 18 m gootle shich however, 15 wsereuted ia view of
the discovery af rich aon-euioropping shovis at Teatual Creeke

|



LIST OF REFEéENcEs,

Creck.

Knight, CeLe, 41949 s+ The Forthern Star Mine, Tennent
. ) ¢ . . : R . A
- Hoe 4 9)4'7 &

Roaekes, L.C., and Traves, D.M¢, 1949 Report on the Geology
‘ ~ » - and Mineral Resources of the

Barkly Tebleland, Northern ,

. Territory. (In preparation}s ~

W

Rayner, J.M., and Nye, PeB., 1936 Report on Magnetic Pros-
' pecting at Tennont Oreek. Asr,
Geol, and Geophys, Surv. Hih.

Austgp Eorth Iggr. Rept. No. L.

Richardsonr, L.A., Rayner, J.M.,: Second Report on Magnetic
and Nye, P.B., 1936 Prdspecting at Tennant Creek.
: Aer., Geol, and Geophys. Surv,

Avugte, North. Terr. Rept. No. 23.

Richardson, L.4., and Reyner, J.M., 1937: Third Report on.
' . Magnetic Prospecting at Tennant
Crealk. Aer. GGOl o BNG GGQE!HS.

Surve. Nth. Aust., Nth, Terr.
Rept. No. L1 (in press).

Report on Whippet Mine, Tennant
« Creck. Bur. Min. Res. (File

Repte. ). <£

Report on Tennant Creek Gold=
Field, N.T., Northern Territory
of Australis, Bull 22, Dept.

Inten, Canberra, A.C.T.

e

b4

Sullivaﬂ, Cede P 19’.&2

R id

Woolnough, W.Ce, 1936



	Front Cover

	Table of Contents

	I.
Introduction 
	II. Climate and Topography

	III.
Vegetation 
	IV. Gold Production

	V.
General Geology 
	VI.
Gold Deposits 
	A.
Lines of Lode 
	1. Eldorado - Enterprise

	2. Mt. Samuel - Skipper Extended


	B. Individual Deposits

	1. Eldorado Gold Mine

	2. Whippet Gold Mine

	3. Skipper Extented Gold Mine

	4. Great Eastern Gold Mine

	5. Three Keys Gold Mine

	6. The New Moon
Gold Mine 
	7. Little Wonder Gold Mine






