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COMMONWEALTH OF AUSTRALIA 

DEPARTMENT OF NATIONAL DEVELOPMENT 

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

The information contained in this report has been obtained by 
the Department of National Development as part of the policy 
of the Commonwealth Government to assist In the exploration 
and development of mineral resources. It may not be published 
in any form or used in a company prospectus or statemeni without 
the permission in writing of the Director, Bureau of Mineral 
Resources, Geology and Geophysics. 
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7. 

tb~. At Croelt townab1p, 1. uDkao n. 
\ 

(4) 

111s oecor 1n Q rous 1 all tao' . on tb 80141'1.14 D4 

've bHn ob erT 1 t'l olose proxllD1 t7 to at the 

ga14 mia... Ii PaJ!'Pb7rl apopbla18 enda t bulldl'ec1 

p.r4s .,e.t of the 11M ot quartz-beat1 t. lenssa 1n blob 

tbe mlnet 1 a1 tua ted.' 

rpb.nJ'la OMerta1G but {t,L"" 
bly relat.4 to the gr nlt. wbicb ~ 

1s 7oull88r than the erramun 

(6) SiuvH=lmti\tl Tb guer ta- h tl te bod1 .. 

ga08l'aJ.ly con 1 t ot lnterpoW'tb8 at arts anA tlte. 

00100 b and Owen baye deaorlbed them t lengtb, ' n4 

detailed petropt8phleaatB eooc.ralng .~ of t.he masses 

euatne4 by tbe res. t· 1tera baa been l'8Corae4 in tbe 

appen41X. 

be quarts-be - tlte bodi88 robab17 repre­

sent re 1dua1 gDIflt10 IlalM. whicb rsaz. baYe 4.1'1 .. 4 

tIle1r origin tr eltbeJt the gr 01 tit or porph:n7 lau_lv ••• 

Tbe quarts-betite 4epoalt.!I bay tbe tol-

lowtog utructur 1 charaoteristics: 

1. ~ ·are BIB1'lcG4l.7 lentlo&Jlar 18 8 pe both 

al.ong tb Btl-lite and 40wn tbed1p. 

2. 'l'be7l!1tte Jlk.) t17 t'or .... In breociated. .zoo 

wbicb are .areas-ted lnto "lines" 

eaat-weat tl-erl4. 

3. Lao . l1aatlon ot q uS!'u-h tl teD-odies - 7 

.,.8 takeQ pluce along the more genUy d1 taa 

portions ot tl t thPaat . na echelon trsoture 

. Jst to·r.d 18 faTour 1e · e41meot 7' nori. 

ear to b -Ye had 1m ~ nt looaUslng 1nt'laenoe • 

. ," Teos10 ta -lta closely oOMfOte4 nth flat 

ta 11 v n t e g.ald1ag e cnel t011 

solution 



tz ... ina 

f orm loag ridges tren410g ora til country for diane .. · 

up to ten . lea. None or t b- 1 . ger ~d1eB have been 

11 qoarts-tour-

lilleT.los be'Y. been PO on tbe 01-. , lasten 0014 

- De: ~.+. 

J 8Qf1l' le08 8 . nd .,.elna occur 1n 01 a 

protilllt7 to t he porp~r7 masse. ad .ere rob. 17 tormed 

'07 tbe eillcltloa'tlon of OOUDtr;y rock _ tbe intrus1 .... 
« .. s t-

One mlle H.t ~ tbe Blue 

JIooQ Gol.4 lne, pillow 1 •• . 8 of C 1"18D aga W". o"D­

.ery", T ... la.,.are highlY weathered nd laterltlse4 

bassl tat and. 0.,.el1. tbe . arramunaa 8.1"1.. uDCottfor_b17. 

1" 0. Ridge Tril, ' in thi looall V . 

ot' the laY&$ was 0 served to be aboQt 

45 teet. 

(9) 14 mitt. Lateriti8atlon of ~be .bole TeO_Dt 

Qreek AI'_ took place 1n Tertl&rJ' t1 , when robab17 

.,18' t-oplcal 00041 tlona pr .... l1ed .1l4 tho 1an4 aarta" 

was Gomparatlvely net. ,Int.nai.,. leaohing of tbe y I'10u. 

tloDS re8111 ted ln the tor.t1on ot 1 tel'l tee 

Steep-slde4 1"8814 Ie 0 p e4 tb £ • .1"1'0110-

Qua SOO8 l.aterlte are common In the are . RellllUlota of 

tbe pl.olltio terrUslQQU8 zone "'eeea o'baerYad Oil tbe 

blppet OOld 10 ' 1e .. 8a, m\ near t . a e1 • .3 mil .. 

south of Tennant Creek. 

VI .• 
u*_ 

'l'b 8014 deposita o.f t.he/.,. 'be desoribed 

ander two beaal DP: 

( ) 
( ) 

Linea ot 104e. 
IftcUvldual depo -1 te. 

j . It,ne. at LoM-
Tbe miner l1ze4 zones are aggregated toto 

tlllnes hleb bay. r . ugblY e at-weBt tre 

thea 11 n 8 outcrop n the g 1.4-t1814 0 two of them were 



exem1a 4. 

1. dar do-nterp'rl Line. 

2. lit. Samael-8Jd. . !Z tenc1e4 L1D It 

1& D4oz'4g-lgmJltJ.'tLipt-
Tb1a l1ne 18 well marked ~ 

disconneot 4 ' to. :ply 41pp1 q 8I'ta-b 

flJli 8 rd 

he ppiD ot the & 41 Qta c.errled out to-date 1 

tutti lent17 0 ' lete to rev-e 1 t Zull 1'elet1 n-

, bip, bu't 1t s bows thot 1001 tols line. tbe b de 

Va b ' Ii tbl'o. 10to fl er of Dd.bOt' 1'01 bere 

' axe trend east___ t" 04 , blob 10 8t lna nee, 

pitch north or stat engl at 1 t o 30 4egreee. 

Tbe, lUdore40 group of quarts- t1 te 8888 ".8-

8oo1e.t.e4 .1.tb a 4oma-Uke truo~tl". 

~, T 01''''11 as .hOle. 1s alle1· to 

tbe axial plane of the tol.4s, but tbe lndl.1dua1 

quartz-bemat1te 4epo81t " tend to trike ' t . Q Q8l.e 

to tbe ,to14 ues; In me.rq lnntaneos. th87 p',ear to 

,fUl minor en echelon tens 10ft taul ts bl' noMog trca 

~OI' UleJ. plaDe taul ta O~ abear8. 

2. Nt. ij''99!l-lk&RPII' , 1ci.BI~ Coa41tlotls tnt. s,lm11ar 

ber. except that tb .... are 30 well-detioe4 liDes; De 

extends be'twen the ~.c·k tin. aDd tb Southern 

ero. anA tb ot ber tr the Arcadia to the &1 _ per 

ht 11484. Tbe limlting Z at 1'8 ~ the tONer 11ne 

are b d8 of s ndStone hie app to pitcb Ibto the 

laHar 11.... Tbe general d1p at to tolded $ M ­

at. a pears to be to the ou~b 00 the aoutbe.r1'1 s lele 

and to tbe nortb on the n rtbel'D aide. 

T • r It are interbedded ahales, 81 t.a, 

aan_ slates nclstonea of tbe ' &1'1'8 ansa 

~er1ea. 
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At ., ttle t1ae oft ••• ·tioa. tbat. \be C014 00 __ 0" of 

till. 181'.- bodI' of '-lal a' \be 1,. too\ 1 .... 1 - be 
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auatl ., 
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t ,b of' tbe loa. 
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tten k8 of tittlul teDOl; It 18 fJW' tbel' 
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qaerts-be '1_ outorop t.at '~ , • 1ftllob. 

ap 8 t . Q Dt: GtJr , 1e clJr CleJlalhatl0 
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. SKIPPER EXTENDED GOLD MINE _. . 

~E OF CONTENTS 

A.· INTRODUCTION 

B. SITUATION AND ACCESS. 

C. HISTORY AND PRODUCTION 

D. GENERAL GEOLOGY 

E. ECONOMIC GEOLOGY. 

(a) Auriferous Deposits 
(b) . Structural Control of Ore Deposits 

F. PROSPECTS OF FURTHER DISCOVERY. 

PLANS AND SECT.IONS 

Surface outcrop plan 

I:nferred surface geological plan. 

G'eological plan of 53'6 11 level NQ. 1 shaft 

Geological plan of 85' level No. 1 shaft 

Geological plan of 135' level No. 1 shaft 

Geological plan of 89 ' level No. 3 shaft 

Composite plan of workings of mine 

Cross section 20 feet If of shaft (Plate·5 ) 

. • Cr oss, section 40 ft,. N of shaft (PIa te 5) 

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

XI. Longitudinal projection along N 520 E (Plate 1 ) 

A. lN1'.RODUCffION. 

The examination of the Skipper Extended Gold 

Ivline was car11 ied out as pGtrt of 'geological field work 

duri ng the 1948 field season. It was under take n for the 

purpose of determining the geological features which led 

to the emplacement of the ore, and to suggest a pro-

gramme for future development and exploration. The re­

sults obtained hava helped considerably in planning the 

inv~stigation of the regional geology' to he undertaken 

duri ng the 1949 field seas on •. 

B. 

The Skipper Extended Gold Mine is situated 

6~ miles from Tennant Creek Township on a magnetic bearing 

of W 25°s. It is approached by ~ravelling 4 miles south 

• 



tV from the town along the Stuart Higbvvay and tbence about 

5 miles west along a graded gravel track. 

The mine is si tuated o'n the most westerly 

. outcrop at' the Arcadia-Skipper line. It is ovmed by 

Skipper Extended Gold Mines, NfL. 

At present the ore is treated at No. 3 Gov­

ernment Battery, 9-~ miles distan'i from the mine. 

C. li!§.'rORY ~ND PRODUCTION. 

Tbe deposit vms found by systematic loaming 

along tbe line of guartz-hemati te outcrops. The 1iwrk 

was carried out by J. Smith and S. Price. They detected 

a few colours only, but these, togetber woi tt the "fav-

ourable ll look of tpe country, induced them to sink a 

shaft. However, the orebody was reached only by driv:ing 

30 feet, north from a depth of 54 feet. 

The lease ,has been developed by two shafts, 

one of wbich (No.1) is used ,iq mining the orebody and 

the other (No., 3) being an exploration shaft. No. 1 

shaft bas been sunl{ to a depth of, 135 feet and short 

north drives bave been put in at the 53, 85 and 135 foot 

levelS. No. 3 shaft was sunk to 95 feet below th~ collar. 

A drive has been ·completedfrom thts level soutb 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. 

,January 1947 
April, 1948 

kQn.s Tons 

18.7 
50 8 , 

526.7 

Fine ozs. 
b;y ,amalgam­

ation 

24.75 
2071.86 

2096.61 

Aver.age dwts. 
~to.n_ 

b;y amalgamatio,n 

There has been a recent crushing, but the re-

suIts are not yet available. 

Up to the present the average grade has been 

3.9 oz. per ton. The company. expects this grade of are to 

conti nue. 
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D. GENERAL GEOLOGY (Plate, 1) 
, 

The mine is situated on a low spur which 

tapers gently' to the 1[{est •. At 350 feet wes·t of the mine, 

talus slopes gI'ad~.i nta, a s uperf..ici al depos1 t of wbi te 

powdery' soil, generally known .as bulldust. 

outcrops of country rock. are infrequent ~nd 

disconnected. 

Red and purple tuffaceous sandstones. and red-. . 
dish slates are the pre,dominant .sedimentary facies. 

Interbedded cherty slates and chlori te schis,t 

were not-ed on the 135 foot level .of No. 1 s haft. These 

rocks are outSide the oXidi~d zone, \1l[hich terminates .at 

120 feet below the collar Of 'the shaft. A mic1"oscopic 

. stlldy.of the schis.t showS that l,t consists of srna.ll rod-

like crystals of hematite,rando.mly arranged, in a greenish, 

cryptocrystalline groundmass of chlorite and serici te •. 

With~the present limited extent of. the under .... 
. 

ground wor~ings, it is difficult .to determine the relation-

ship between the. surface and sub-surface geology. 

(a) 

E. ECONOMIC GEOL09;.:{ 

AURIFEROUS DEPOSITS 
- I 

The ,surface geological plan (Plate 1) shows two 

en echelon groups: of massi ve quar tz-hema ti te outcrops. 

These bodies are lentic alaF' ;i.'n shape; their length ranges 
. 

from 140 'feetto 10 feets.nd their width from 30 feet to 
o 

5 feet, •.. Slickensltdes ~re;, common features on surface outcrops 

of the ironstone • 

. The quartz hem at i te bod:ies vary remarkably in 

composi tion; ail gradat ions are present from a lustl'oUS, 

black hematite l'ock, with no v~s.ible quartz, to one which 

contains well over 50% quartz in ramifying veinlets and vughy 

accumulat ions. A sample collected from the shallOW opencut, 

10 feet east of No.3 shaft, superficially resembled a t~pl~ 

'puddingtt in texture. It consisted of closely inte..rgrown 
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hematite and Quartz in the proportions of 30 : 70. Lruuellar 

twinning in the colourless mineral waS ol~iginally thought to 

indicate 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 brecciatedlo slate, which has been impregnatedo wi th 

quartz and Clual'tz- hernat i te stri ngel's. 

With the pl'esent knowledge of the :frie1:d it appears that 

there haveobeen two periods of Quartz injection, one probably 

associated with the introduction of iron, the other filling 

fractures oin the Quartz-hematite masses., 

The quartz-hematite bodies are associated with gold 

iltaj;roduction but whet her they played the 0 part ofo pre~ipi tators, or 

whether their presence gave rise to" the crushing of country rock 

near their perimeters to form breccia vvhich could readily become 

injected with auriferous veins, cannot be said with certainty. 

The orebody exposed in No.1 shaft is 40 feet long and 

10 feet wide. r·t has been proved over a vertical extent of 65 
1-

feet. The strike of the orebody is N.57 degrees E, dip, 

80 degrees N.E. and pitch 72 degrees I~.E. 

The ore is a reddish brecciated slate with gold-bearing 

limonite stl'ingers and numel'OUS thin hematite vei ns. Occasional 

patches of massive Cluartz-bemati te are included in the orebody. 

It is not known at pI'e sent how muc h of t he gold is of pl'imary origin 

but it is suspected that 0 secondary enrichment has been widespl"ead i 

in this deposi t. 
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The zone of oxidat ion in t he country rock extends to 

115 feet lielow the surface while the present wa~er-table level 

is at least 100 feet below ~this again. ThuS~ on this mine, , 

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

, possibly secon4ary enrichment, quite in,dependent of the present 

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

the intense leaching and,kaolinization -w-tt1i took place during 

the Tertiary late~i tisation period, when t he land surface was 

of very low relief. 

( b) STRUCTURAL CONTROL OF ORE DEPOSITS. 
PROSPECTS OF FURTHKR DISCOVERY.---

Plate i is an outcrop mar wh.ich shows the e'xtent and 

position of the outcrops on the Skipper Extended Lease. 
, . 

Plate 2 represents an inferred structural plan setting 

out the present conception of the geology of- Skipper Gold Mine. 

The inferred structure is as follows:- An anticline 

which pitches at approximately 23 S.W. has been broken by later 

faulting which has considerably distorted the fold and has 

pl"oduced a series of en echelon tension faults, which may recur 

in one horizon of the Warramung8; sediments. 

These shears have been penetrated"by silica-and-iron 
. 

bearing solu}ions or vapours, from which lenticular'quartz-

hem,ati te bodies were deposi ted. 
. 

Later movement may have caused the brecciation 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 1 ie ~ ina' crush zone parallel to a quartz-hemat i te 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 it is diffiult -to 

~ say what are the terminating features at this and the southern end. 

The orebody bottoms o,n a strong shear zone, Fault A. 

This fault is probably a pre-ore fault and. there seems no reason 

why other quartz-hematite bodies having a similar orientation to 

that exposed in shaft No.1. should not have orebodies in close 

proximity to them. 
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-", A. SITtJA'l10N AND ACCESS. 

i<} 
( 

, 
'" 

"' ,L RISTORl' AND PRODUC1l10B. 

C~ GEOLOGICAL SB'r1:tnG. 

D. BCOmmC GEOLOGY -

\. lB"} AariferouG c1epost teo 
o b S~OC. tural . CODtr." 01 of 01'8 4eposl ta. 
e 0 Pr'oxlm1 ty- of igneous boa1es. 

PB03PECTlIG SUGGESTED. 

RLAIfS. 

PLATB 11 Surfaoe GeOlog Plea at Groai Bestern 
0014 mu. 

Cross 800\1;10a to ;feetrrest of ebatt 
(Plflte 1). 

Lotm1.t.tt4.1oa."1 Pro;tectloD clong D&2G.B 
(Pla'O f). ' 

A. SUIlAfigB lAm I SiBS}!-

The Gre~:t Enatern 0014, mae Ss s1 'unte4 9j milos 

oaat of tbe hODBnt Cl'eek ~t1nsb1p. It Is .. 08cbc4 b7 grovel 

:rona :Qblob commonoos ooar tbe csntro of ,be to\"Josb1p. ~ 

oro 18 cZ'usbe4 nt DO. 3 Ooveramcot Batt.J'. 9 mUes 41otnnt. 

l:1eSS1'S. t1.81"04",,11 and 1'. att tt are oo-Pul'tn01'o 10 tho minc. 

B. 1Wrl9RI ·N!PUSlJmQlIO& 

fte shear zoneexpose4 at tbe Burtace ons oosteansd 

at rogUlar 1Q.tQJ.lVtllsebout tho 7ce.1'Sr -1934/1935. Three sbal1or1 

shatto rmr8 Bunt: beforo the prooont, es" 1:lotO' 'O'DS 1'0004. ~a 

smaU botAV cas t.ben \701'ke4 oe tile open cat metb)& La tor 0-

obaft ann BOnk at tho aeotern ead of il'le open cut flDd baG boon 

cOlltlDued bJ' the pl'osont O~G. 



Jol¥ 1935/Jun8 19.36 160 
D 19,36' it 19'37 24 
ft 1937 tt1938 97 
ft 1938' It" 1939 106 
·'939 " 1940 ...iZ 

~TAL •• •• ..484 -
c. H§99i!Wt.ammo (1)18. 1). 

6.7 
6.,2 
6.2 
5-6 
J.bJ. 
5-5 -

5.'be Grea' Bnstern Go14 J41ne '1s 81~oa"e4 00, a tlet 

stretch of COltl'.lR7 etob'slopes leGtlI' to the south.. ~o tbe 

weat.nortb end east, tbe COttIlV, rises to tormthe tJ'plofll 101' 

bills cbaraoterletl.o of tbG 'Teonant Creek goldo-:tle1<1. 

Se41mentarl' outcrops 10 olose troxlmllJ' 'to tbe mine, 

GJ'e ecarco BDd _0 41so00neote4. 

The pr04omt.oan' toc~es 81'8 laterbed4ed" 'uftaceous 

e8adstonss and slates.. Oatot'ops at _adstolle fir. more b'equent 

oathe 'oarthen elde of aD. ' .. "-1fest 8b~ zone 004 ere Of 

oGara_ palo tban 'tbo" Oft the eOtt\be1'G side. 

Ccmt01'mo.ble banda of plftklsb brOWQ 8so6stone and 

eU .. bed4e4 ebnleo lfe1"e eanmine4 111 tbe abaft; thQ Up aortb 

at 56° ea do tbe surftlOe roCkS. 

:D. mwmgS; gEOI;!QX. 

W 'Willian prnms&Ms 
So large quart&-bJima'tl te IIIlSseB outcrop 00 tbls 

_ Pl'operQ. ead tbe onl8 one 't'1s1ble la allout 1foo' 1tl 41emet.u. 

It 1'8 to\lQd 10 Il aileat' BaM $t tbe eastern en40t tb8 OPttA out. 

!be shear BOlle is P81'a11el to tbe be4410g ond ... 1 •• 10 w14tb 

hem 2 rea' to 14 teet. It oanaat 'be traoed to the .. at of the 

sbaft Oft the 8Ul'fao., bot I1ee hen 110184 sa .tar an t60o,s, 150B, on 

the eaete1'o. s14e. fibls 80m 001181e\8 of latocclated eeb4stonea 

aD4 sbales1tapropatea. w1tb Quar'. end quarta-bematlte atrlag_s, 

.bleb baft been tbM'ougblJ' na\berelJ. 



. I De .. e bodE is lenticular 1.0 sbape ana. baa f01'm84 

at the geatest "'4tb of 'be sbaQ1J ,eone.It I.s 45 teet loos, 
, 

14 feet fli.4e, 8114-40 t"eet. 10 4eptb. Below the .30 toot level. tbe 

0i'8 41m101sbes to 8 ~ bu' prqa1)1e bOOV 2-4 ,tJee, .1de and 

16 tee .. Ions. Howev_. the width ot tbe lode "baopel (18 teet) 

bas not cbaapCl. The dioot tbe ore bo47 1s ft'ca .... tlcal to 

steep17 1'101'tb;. end th~ pitch. ~8 76° .eat. fte 1'1cl,leOt ~lQe. 

occur 10 a flne-8l'aina4 l'eMleb 8SadStono. ricb 10 qtm'u-hemBtl.te . 

awlagere ocoDrrtogelOQl a mOO!' crDsh .laODe. A :t1.ne-po.loe4 

alate is al80 presen:t. It tellO' kft01fQ to wba' "exteot tbe 

deposit bas. beaD tIOl"iObe4 _ s$c0D4817 processes • 
. 

~) BRyptR81 cgptZQlo( ore DepodM: 

111e14 obaene:tlona baTo sboWQ 'bnt tbe m1neDllae4 

sOQe lies close' to tbe Goat.ot of 008llse ana tine-groilled se4imenu. 

Jlohmant aloes tble cootact bas Ct\Qoe4 br8Ool.&t100 ot the COllotrJ' 

rOOk. ~lob bas beeD tl ubrJeqaanUV impresoate4 w1 tb quart. .stl'tQgera 

004 quaru-bsoaUte strtllSVS. Of1J.IX7iog sola. !'be sediments 

ho:Y& also beea buckled. to forTI antlolines aQd vocllaes lfblol1 

pi tcb. at 60° to 80° oortb. Pl~te %. ebowstbat tbe ml·nerellae4 

aOIle transgresseD tbeae tol4a od d10s oat 8tJ"Pl"OSlmate17 .5 teet 

weat of tbe sbStt. at "bnt ID.&7 b-e tbe scD4stone-e1ate oontaot. 
. 

!Dis possible contact is obscQl*ed bN G011 and _loa. ~be 

easwn end of the m1neraliae4 SODS '41es out 160 reet east of tbe 

abaf'_ probabU .. bere the zone passes lx-om 0. riDe to a coarse 

fleolea." 

In ftrtloal section, tbe mlfte1'Sl.lze4 aone bas been 

ge1lt17 ~()lded, 'but tbeax8a or the f"ol4S bOy. a yer, tInt pltob. 

'Pl',oba.blN to tbewest. !'be ore ShoOt bas tormed Oft tbe rootwall 

of ,be 104e (Plate 2) and PQable 0l'8 bas been concentrated 1n 

'he 'fUllQ8 ot the totGs. Plo'te 2 also shows tba' ft tbin bend 

Of ore 11~& along tbe f'ooten o1d.e.of thO ,104e. 

Ca} PJ:g;imJ,\.y qf IS_us BrtcaIS " 

The "preaeooe ot \o1mDallae lo.the q\181'ts ve1ns at. 

\be sQl'·taoe .Snelloatea the Pl'oxtmltJ' of flnsc14 19l'teOl1s bo4l. 

Toormaltae occurs to cone-like t01'ma wblo:b are 1otOl'S1'CJ\'fll Wi til 
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the quarts J the baaG of tbe cones abut on 00& allot tbe vela .. 
aAd tbe apioes ena. elalost to t.be otber edge of tbe vel. 

A _01'080'01,'18 etu_ata. aptKt1meD of Vlla qoar'" . 

tovmallM -velD sllDa tbe o-one 8bnpe4 bo41es ot tourmallae to 

consletof f,laregate. of long aAd short prlamsUc orgstala, ttle 

former belag of "tho order of 0.3-. Ie leog'b. ,It mq be 

achGl'll teOl" 1l'oo-J'lo'b ~urmall.ae. 

'lhe 4eptb a.t 1Ih1eb tbe 6014 ,i.gaeOlls b047 is l1kel$ to 

OOCUP C8t'lOOf, be ,catulete4 wi ttl eQ7 o __ lIlV. 

.. 

E. . nQSIEGUl!i suggmZi2-
Suggested expt_atton (dthreaeotlB) 1s gl.VeD belo~n-

(1) Continue',the present pl'og1!OmrDe -ot m1al. tbe lode to 

ita pqable ltmth. lotte, possible that the 

8Vao:tarsl 00041.t1008. wbieb localized tbG 

cWaote4ol'iiJ ~. rDS¥ be repeete4 10 4eptb. 

,(il) ll1t1ve 1fest t.ora . the bottom level t,o l.QVestlpte the 

m1R~all&e4 .tI*octurft aone. 1'bls 1s to-detumlne 

the utent o.t, the solie aa4 to SeveGtipt" the 

poeelbll1q ,bat ,'.thelt ora mqbe t'odD4 In 1t. 

• -~o,Oo--, -----
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5. THH.EE KEYS GOLD MINE. 

--:= Ae: 

'rABLE OF CONfENTS. 

A. INTRODUCTION. 

B. SITUA'l'ION AND ACCESS. 

C. HISTORY AND PRODUCTION. 

D. GEOLOGICAL SETTING. 

E. ECONOMIC GEOLOGY -

(8) Auriferous Deposits. 
(b) Structural Control of Ore Deposits. 
(c) Prospects of New Discovery • 

• 
PJ..IANS AND SECT mli§.. 

PLA'rE I: outcrop Map· of Three Keys Gold Mine. 

II: Geological Plan of No. 1 adi~. 

III: . u II " No. 2 II 

IV: Cross Section through Adits 1 and 2 (Plate I). 

V: Longitudinal section along N650E (Plate I). 

A. INTRODUC~I~. 

The examination of the Three Keys Gold Mine was 

carried out as part of the geological programme during the 1948 

field season. It was undertaken for the purpo~e of determining the 

geological features which led to the emplacement of the ore and 

to suggest a programme f-or future development and exploration. 

B. §1TUATION AND ACCESS. 

The Three Ke~rs Gold Mine is situated 9 miles from 

Tennant Creek township on a bearing N6.3°E. 
- . 

A graded track leads 

from the township to the mine. 

The No. 3 Gover nment battery is 9 miles south of the 

mine. 

At present, the mine is manned by the McGrath brothers • 

, 

. "'.......... -
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c. liISTORY AND PRQllilOTIQN. 

It appears that about 1938 prospectors were favourably 

impressed by the "lookl1 of the outcropping ironstone blow at 00' 

and 700, (see Plate I), ano. decided to put an adit into the 

hillside about 50 feet below the highest point of the outcrop • .. 

No. 1 orebody was intersected' at 80 ,feet from the mouth of the adi t. 
. -

The discovery of this orebody may be considered very fortunate as· 

the ore did not outcrop at the surfaceo 

After t11e ore had been extracted, a winze was sunk which I 

follO\1ired the contact of guartz'-hematite and hema.tit~-rich 

breccia,ted slates (Plate 4)~ The \V6.r prevented further 

exploration at that time.' At the end ot' the war, the McGrath 
I 

bl"others drove a second adit, (No.2 adit), 30 feet below the' 

previous one, and 188 feet in length. A Ii ttle very coarse gold 

was found at 178 feet from the portal (Plate 4). 

July 

Recorded proo.uction from the mine is as 'follows:-

Date 

1938-June 1939 
1940- 1941 
1941- 1242 

TorrAL • • • • 
1 __ --

Ore 
Long tons 

296 
122 

Gold 
Fine Ozs. 

(by Amalgamation) 

207 
55 

'Av. Recovery 
by Amalgamation 

- dwt. /ton 

--------
14.0 

9. 1 .1t9 ___ 
----~.----~---------~~------3! 

• Ii 458 293 12.8 

---------------------------------.------------- ---
The gold content of the sands 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, 19420 

D~ QEOLOG.1CAL SETTING. 

The Three Keys Gold Mine is situated on the northern 

slopes of a steep-sided residual of the Old Tertiary peneplain. 

outcropping guartz-hemati te bodies, which are the' dominant 

features of the hill, appear to project above 'the-level of the 

fOl1 mer Tertiary' peneplain, indicating that they were possibly 

monadnocks in the' old land s urface.The flat surrounding country 

is generally referred to th II· as e bUlldust" plain. 
I 

--~--------------------~----------------------~ 
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The country rocks in the area covered by the lease 

are chiefly blocky Slates, shales and tuffaceous sandstones. In 

some places, jasper bands lie parallel to the bedding of the 

slates. Interbanding of the slates and sandstones is very cornmon, 

and it is difficult to draw a boundary 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, and are overlain by predominantly fine-grained 

beds. 

No. 1 adi t intersected s hales, purple tuffaceous 

sandstones end blocky well bedded slates, dipping at 500 south, 

and at 85 feet from the portal No. 1 ore~body was encountered. 

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

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

E. ,mCONOMIC GEOLOQX. 

(a) AURIFEROU8 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 bodies outcrop near the south-west corner of the area 

rnapped-. These qu£\rtz-hemati te masses are strongly jointed, and 

slickenslides are present on some of the surfaces exposed. 

Underground, the joints are Jnvariably filled wi th a kaolin~like, 

whi te clay. Underlying the largest mass of ironstone is a zone of· 

whi te leached breCCia, conformable "vi th the bedding of the 

surrounding sediments. 

Closely associated with the quartz-hematite -bodies 

is a hematite-rich slate breccia in which the orebody has been 

. Rema~i~e . ( locelizedo A cross-sectl. on of the ,,8iii'il is 8-rl.C h slates .Pla te 4) 

shows a decrease i.n the width of the lode from 36 feet on the upper 

adit to 25 "feet on the lower edit. It is possible that the lode 

may bottom on the sandstone-slate contect at 60-70 feet below 

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

small size, its dimensions bei ng as follows:- Length, 26 feet; 
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width, 6-11 feet; vertical extent, 22 feet. In shape, the 

oreshoot is semi-rectangular, and is bounded by faults on the 

western margin and by quartz-hematite on the southern and 

eas ter n mar gi ns. 
o 

A shalloW' shaft sunle in the larger quartz-hematite 

body at 210W, 1308 (Plate 1'), is reported to have exposed low­

grade ore. The gold may be con~ined to the lwolin which fills 

joints in the ironstone mass. 

(b) .§.!R1I.QTURAL CONI'ROL~ORE DEPOSI'l'S: 

Bedding and pitch readings show that the sediments 

have been folded to fo~m a broad basin-like structure with the 

major ·axis trending east-west. This structure may be repeated, 

to the south, where the folding is more intense, and where th.ere 

has been some drag-folding on the limbs of the foldS. 

The main quartz-hemati te bodies have been 

localized in the slates of the basin where faults have intersected 

them. The smaller bodies of ironstone which occur in the southern-

portion of the area ma.pped are associated with minor folds. 

Post quartz-hematite movement has formed a crush 

zone on the north-western side of the quartz-hemati1ie boqy 

which contains No.1 orebody. The ore closely follows Fa.ult A. 

An enrichment was found in No.2 adit (Plate 3) ~loselY 

associated with kaolin-filled shears. The full extent .Of 

post-hematite faulting is unknown. The' well-defined breccia 

layer at 300W, 160 S (Plate 1) may have played some part in 

providing a .passage into the basin for the introduction of 

silica 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. 

(0) PROSPECTS OF NEW DISCOVERY: 

Al though new discover ies of' ore in close proximity 

to No. 1 orebody may be possible, explore. tion costs and the 

very small size of the known orebO'dy render such a venture' 

unattractive. 
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Attention is directed to the need for exploration 

of the large quartz-hematite body. Small· quantities of gold 

have been reported from this "blow ll
• The western end of the 

I 

mass has been investigated, but the sbaft (280 W, 130 A, • 

Plate 1) and drive. have penetrated only rubble and breccia, 

. and may not have been continued far enough. 11here are no assays 

available from this shaft and. drive. Further ore might be 

discovered by driving westllve.rds (Plate 5) from No.1 adit to 

explore the northern edge of this quartz-hematite mas~, but 

the exceedingly sma.ll size of. the known orebody suggests that 

it will be difficult to pinpoint another shoot either by 

dri vi ng or by diamond drilling, and also sets a limit on the 

amount of exploration which should be undertaken. 

--------.:. ... 000 ....... --.... -



, 

'" • 

. ,. 

-

• 
1 '" 



t 

• .. 

• .. 12:f 

dri ving 

ul 

b a 



( } 
( 

.• , 
u-gil Jt 

! 
. l . 

. tkls 

... 



( J 

-2 

::: ... ·1 
~~"~.-.. -.~~~~ 

'­~, ;. 

n 



, .. 

-3-

t 

. 
4,-





,.' 

LIST OF, REFE$NCES. 

lnight,~·C.L., 1949 

Noakes, L.C., and Trs.ves, 

Riohardaon, L.A., Rayner, 
and N,ye, P.B., 1936 

: The 1-TQrthern Star Mine, Tennant 
Creek.' ~r. Mln. RU! Rapt • 
.No. 19478 (fjnptil?~"!''-''''- \ 

D.M., i949:: Report on the Geology 
and Mineral Resources of the 
Barkly Tableland, Northern 
Territory. (In preparation). / 

1936: Report on Magnetic 1'1'06-­
pectlng at Tennant Creek. Aer

l 
•. 

GeglL-!QdGaop~vs. Burv. Nth. 
~uate, Bgrth 'terr. Rapt. No.4. 

J.M.,: Second Report on }llagnetlc 
PrOspecting at Tennant Creek. 
Aer. Geol. and GeQRb.!9 f Surv. 
~., Nor the T~. Rapt. No. 

Ri0Pard.s6n; L.A., and Rayner, J.M., 1937: Third Report on ' 
J4agnetI,Q ProspectIng at Tennant 
Creek. Aer. Geol. and GeQP~Ys. 
Surv. Nth. Auate.t. Ntg. Terr. 
Rapt. No. 41 0:0' preas). . 

SUllivan, G.J .. , 191~2 

Woolnoogh, W.O., 1936 

:~ Report on Whippet Mine, Tennant. 
Ct-aek. Bur. Ml n. R§B. (r11e 
Rapt. ). 

: Report on Tenn;ant Creek Gold­
Field, N.T., Northern Terr1torl 
.!It Australia, Bull 22, Dept. 
~ntaD, Canberra, A. C. T. 

./ 


	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






