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This J'eport prelllents the resultant· ·~geolog:i.cal 
lnvestiga:tion of the <L:rulluader co:pperdeposit, Dcbbyn, 
QueeQsland. Tbe In:vest igat tOll.aS carried out to d.eterm..ine 
the geologicsl setting and economic possibilities <>t the 
deposit. 

TWe geologi.cal maps have »e:en compl1edtt'om . 
air-photo I118l'>J91n.1 (Pl. 8tes .1 I!l .. nd.. 2) a~d .. a tl'll}'! DJ.$ ...... p ( .. pl.ate 3) 
bas been p1'epa1'edfromaplane-ta'bl$ au.rve7. The rMlpS are 
&CeOIU'P8 nied by on. eplen (Plate 4) and two sectiou 'J'1.8t., 5) 
illustrat in, stpuctural. 1nterpJ!*etat ions G.f the geologtca·l 
facts recorded. 

The altered sedlment.ary rocks ot the area consist 
of folded, metamorpnosedP1'e.Oamb1'Uul sEul1mellts. these 8.1'e 
mainly t;luarta1tesand.they have bee'lli.ntrwu4$d and. tn:pa", 
altered b11.gneQusl"o.ks. The Q118t'tzttee generally d.ip east 
aM proDably GOOllwpa.JlO't of tbe E)3stern ltm,b. ot a regional 
ant lc11nol" tu. !lu~reglC)nal:pl\ltA.g.of the me ta.nt6' pho sed 
sedtmentel$llot definitely known bat it may bEJ to the SQuth • 

• aa., faulting tren41na W.:I.W. to •• ". has oceurred 
in the area and tne iwomain faults lUI'"e 'besa J1amed the 
€Jrusade" Jlslllt and the Orusader SOuth West:rault. 

eopp.rmlnel"~lieat1on.j at the surfaoe, extends at 
intervals over 8 length. Q.f '00 teet end o"l(er a Width of up 
to 40 teet J tb$ m1neraltsatiorl 1.6 I\ot ull1torm1y tietr1:buted 
oyet' the full "eo. teet .t length but apPeltu*s to 'be nl$st 
eonceatreted over IOc) leet of thi$ length. Copper ore oocurs 
to a known depth of 200 feet in tbe !loran Shaft t but further 
extenSion 1s U'llko.o\"tQ at :present. 

it.lach1tered oxides and nat ivecopper oceur in 
the oxid.ise4 150ae Where the ore p:ronably averages 6 I>er cent. 
eopper J ,the gold ancia l1ver ceJntent is very low. Some 
seeon.d8f'Y$a:ri~hmet1t probably occurred beeausesomeoovel11te 
and 800t,7 alul malSsive cbalClJel tehas been reported t-rom 
below the ox141eed. zone wbicb extends to stlfltverage depth 
of only 50 .teet fro·m the surt'tiUile, 

The cc.rppera:nd 1rcHil mlneral$ of th. pr1mar;r ore are 
mainl,. ohalcopniteam.d 1>1r1te with some pyrrhotite, bornite 
and magnet i te, t};}e grade of tb.e primary ore ill the Jlol'sn Shatt 
probably averages 2.4 per .4ItQt copper. InGne shaft a small 
amoun.t of caslette conta1n.ltlg ehalooPJ'r1.te and. prr1te has been 
rapo l"t ed. 

Tbe ma in oreD041' CORslets of tale·. impregnated With 
oopper-bearing mia.trllls. The talca 1s .. locaitmed. wtthin. the 
Sruslhle" Fault, Where t.betault 'bas a hmnging w$11 of amp'b.tbo11.te; . 
it 1$ eens14ered that the 'hal.1s dertve,d, t'rom. this )?o.k. 
It is alaG noted that Where tal.e 'b.aslt$max~ oOO"-l'renoe 
tbe tootwall roek 1.8 granite} the sran.lt. m$7 have oaused 
the metam.orphism. lEH!lding to the developmel1to'f the talo.It 
aeem.$ likelY-. thel'etore.that the e:xiculslo1ll .tine 4eposlt1.11 
4eptb depe ... nda .. on the. conti. nuane.e. of amP.h1boltt.e ban.gblgwall 
in oon~uaetlon with tne g.,anlte tootw.ll. 

IU,amol1d ... drl11tng is the best method of test ina; at 
depth tor a possible inere&sein size ot the lode but a$ the 
localization of the ere awears to be oQu:trolled .')1' i.ntrusive 
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contacts, 1 t 1s dlft leul t to predict the behav lour of the 
deposlt at depth. 

INTRODUCTION. 

Purnoa. ,,~ Su"e, 

The purpose ot the survey was to lnvestigate the 
geologlcal setting ot the Crusader Rlne andthereb;y to 
determ1ner-

(1) 
(11) 

the tactor. controlllng the deposltlon ~ ore" 
the possiblllty of producing ore from the 'depoSit • 

, An area ot about slxsquare ml1e8 was mapped on ' 
a scale ot 1 lnoh to 1300 feet (Plate 1). and1n. , -the Tlcln1t7 
ot the mlne an area ot halt a e~8re ml1e8 was mapped ln more 
detail at a Bcale ot 1 lncb to 650te.t (Plate ', I) J , this 
mapping wsscarrled out us1pg enlarged aerlelphC)tographa. 
A plane table survey ot themlne area, U8.1ng a telescoplc 
alldade, was msde at, 8 scale Qt 1 lneh to 40 te.t (Plate 3)-

The tleld work was carried out between 26th 
September snd 13tb oo-tober, 1951, by X.W.B. Iten and R.A. 
8earl of the Bureau ot Mlnel.-al ReSources and J .H. Brooks 
of the Ge ologiesl BUM'ey ot Queensland. ' 

!1tuatlon and Access 

The CP11sadep line 18 sltuated 4 JIll1ea IDUth-east ot 
Dobbyn, Yhleh 18 the ter181nul!I ottbe Oloncurr74obbYll Railway 
line. TWo tracks, providing alternative routes, give access 
to the mlne t rol'll Dobbyn. 

Climate and Vegetatloq 

The averag, annual ra1ntal~ is 16 inches and moet 
of the ra1a falls lnth. wet SUIIliIlel' season. Adequate water 
for minlng purposes could probably 'b.'J obtalnedby sinking 
bores near the Lel chhardt R 1 vel.-; th0 r 1 vel' ls approximately 
three miles east of the Crusader JUne. 

'fegetat ion ~onB1sts cblefly Qt spllU.tex grasses 
and smell eucalypts; the latter are ot little uee ln 
m1nlng oper8t lonA. 

, l~n1l1g 11etorl ' 

!'he Crusader lode \Yas d1scovel'ed betwe$n 1890 and >, 

1900. 'J.'he Mount' E1l.1ott Company purchased tbe .1ease 1n 19:3;6 
but very little mlning was carried out lIntil 1922. Durlng 
1922 and 1923 trtbutors won 250 tons ~ ox141.ed ore (grade 
about 20 per cent coppel.-). ' The lode wast,eated ln 1928 bY' 81x 
chura dr11l boles dlstr1buted along 104$ length of 700 teet J' 
the appro.lmste posltlon of tbeBe holes ,is shown on Plate 3. 

BetWeen 1928 and 1,,94:1 on1;r .pasmod:l0 activltY' ".­
reported. ' Interest lnthe mlne was re1'lved in 1941 when 
ten new , ahatts were sunk 'by tribUte part les to depths 
between 4.0 and 100 teet. ' In 194' the loran Shatt was sunk 
to 200 teet by the Mount EUle>tt CotBpal17J '0 teet or driving 
70 teet find 32 teet ot cro.scu~tlng "I'e carrled out at the 
bottom or th 1s shatt. " , 

10 detailed record ot the ere produced from the 
mine 1s available but fl.-om stu4y ot records available 
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Dutton (1950) eatlmated that trom2 t OOO to 3.000 tons ot 
ox1d18e4 orew 1 th an. sTet-sge grad-e, ot ap~t 15 per cent copper 
have been 8elec~ive17 mined. 

EreI10us Invest 19~tlo91 , 

A. aetatled geological surve:rof the Crusader area 
hasnoi prevtO~817 1Meb _de. " Rotes 8n~ unpublished reports 
dealing wlthaome aspects 01' theg.olog"bav~ ,be.1) made from ' 
t 1me to t 1meand ,tbe 'Queenslend(lo.-.rllilef;lt l1nlng Jou.rnals 
issued between 1916 aad1949 'contaln .801lere:r'erences to the mine. . ' " 

A regl0.na lgeolOgl0al sketoh ma'J) at theClonourr7 
D1strict which inclu4es the Crusader &, •• .,a8 Pl'o4uced by 
Honman 1n 193'7 and ' laiD.cluded In the report of the Aerial, 
Geolog1cal and Geoph78ic&l SurTey 01' !fo~bel'n: Allstralla tor the per ' 
1c>d ended 31st DeceDlber, 1936, ' ' 

, " A general .-eport on tbeOru •• 4er JUDe by Dutton, ; 
(1950) includes abatNota qt reports b71'.ck • (1898). ' 
Rutheptord (1904) Y, I~U {190'-S) * ,Y •• " .. n t and .8r17 'J 
(19~) and Macks,: ,t (1928); . an account.of ,tbe1928 4rUllng 
prog1"atae wlth.atl.tea ot " ,be pro'ductlvepot.nt1al of the 
lode bYRelael'l"l~ J... J..b:,Q. iJ:\Aluded • • · •• bel'lel~ (tn Dll'tton 
1,950 p. " •• d 8)/M'lrfV«fcfo'\ltl

Q 

rese"e" to be 19,000 ton. wIth 
lui aYe!tag'. gl'ade ot6 per oent. , copper • The .seq_ ot tbe 
$lx ohurn blll holes .ere .t1auD.ar1aed b7 Z.berle1n and are 
aet Ol1~ 1n the tollowlng table:- . 

.. , 

" a ••• 
' .ia-ll1 J'8e~ In Lode :I Ay;erage Asaay 
lfo1..lo. 

Total 
'. Depth ot 

Bole 
• t 

•• 

1 
2 
15 
Ia. , 
4 , 
5 · , 

o ~o sot 
30 to 111' 

. . > 
S5'io 170' 
. Oto 20' 
40' to 110' · 

"11.2% Oli <, OXi,' ~,i, se",cl>,' 3.a_eu (Sulph14e) 
, " 

,128' 
:: 115

'
. 

30" 
23' 

. 7 • ~ Ouoxldt •• d 88' 
1. ~ ,0\1 . 'I aui ph 14e~' " . 1'16' 

1.e~CuSulpb14e ' · 110' . 

, •. Pee. in lode does not indicate w1dth t4" lode, 88 C.D. Boles 
intersected 10400b11q\1e17_ 

ATerage (eulpblcle) 2.:54" Average (o,;ldl~e4) ,.~ 

• 'lack ll.t. 1898Q''l4Geol. Sur? Bun. Wo. lop. ".18 
. :' 

• Ball L.O. 1907~8 The Cloncurry Copper IU\\log,la trlct 
Q·ld. · Ceol. Sur? Pub. No. 215 

y " ttutbert'ord 19M pl'1T1ltereport unpub. Vide JQtton 1960 · 
. PriTat;e Report S.B.Rtil tJnpub. 

Y Yeatman and ,err,.. 1920 Private rep. tor1ts yden Stolle and 
Co. .~.York. Unpub. Vl~a DuttOR 1950u!fIJUb. , 

Y llackq 1928 P1'lT8t·e .rep .• forMt. Elliot Oo.tJn.pub. 
V14e httoa 19150 lfnpub • .. :. ' 

, , 

Y JIIebebeil'l. 192'-28 PrlTste rep.' for lit. Elliot 00. tJnpub. 
Tide Dutton 1960 unpnb. 

, F 
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Int l' oduot .1'11 

Tbe mapping c.a1'1-1ed ont 1q ~he present 1nvestlgattra 
18 shown all Plates 1,2, and 3. . !b. Orusaderarea contains 
tolded metamorphosed ,,,edlment8 and altered igneou8 rocks ot 
Pre-Cambr18n ap.ne geological sketchmep (Seale 1 
inoh to 'S lD:11es) o~theOloncurr;y Dllitr1ctbJ' Honman shows 
the roCk. of the On_del' area •• p8l't 8,S the ~lkadoon-
ArgllaSerlea. :rul'therrE{l1?uel maJ'Pl~g16 now in pro?'ress • 

• at amorphgsed SGdkteg.S.8 

TbemetamOl'pho$ed 8edlmentsin this area are mainly 
quat-ts~tes wit,h. S1I.bord1nate mlcaceouasandatone8. These 
rock8 which OC'c'Up7.stof the area shown 011 Plate 1, occur 
•• . large outarop8011 'north-trending bill.$l in the valleys 
B011 and· ·alluvi .. · .r. present aDd the outln'ops ave Im10h 

. smaller. 

. Bedding 18 not iweUpteserved In. tb~ quartz ite. 
but rl,pple .. rka~ . tll41cs tlaa ilIl. general attttu4eot the 
rQtlu . are touadb\ ... placea. So_ l1arrowbsnds ot 
8il1.U10dquarts..-pebbl.e ooq.1i.:Dm8r:ate .oOllr wlt111n the, 

. quartsttes but theaecould be traced. over short dietaJ'u)os onl~ 
" and .onsequeat17 ;~u14 aft be uaed 8S marlter hop lzona. 

. . !he quart_lt.selose to tbe mine ahow Alterat lon, 
an4 t ·htn .seot 10n examlnatiAD o't aeveral apealmeQt (Appe~d1x I 
RU5ES, RS4.&I) . revealed tht presenoe ottelsper ,bltl~k iron ore I 
touI'JI811a., bloti"t zircon, apatite, chlorite ' end leuooxene 1n . 
subordlaate , quant1tles. O'ther altered quartzlteawhieb haTe . 
'been oalled h()l'llble"'e qUAl .. t.1 teB (Plate 1) conta1n hornblende ' 
a ... epldote,. 8_ 0'1 the hornblende qt1artslt,ee contain "feinG 
at hornblende crT.tal. up to -1 tnch wl48. . . !he alter-tloD. 
ot the quart.ltetbaa been caused b;y ·the 1ntru81onof acid 
aM. lUla,_ t. ... oua l'Ooks aa~t)l. ' alt.patlon lnOl"esaee towards 
the .ontaets W1th the ill'tl"1l8ivea. 

lS! t12 IntEJ.}!! lIfa 

. . .haurlug 1rregu,la'pl¥ tl»'ouFout the area are 
. O\1"orops ot basle 1ntrusiveB (Plate . 1) • Intrust vesln the 
DOl''\her. halt ot tbe.r,a . ah'own on Plate 1 sppear , to ooeur 
1 •• :OMS whiob tollow the 'l'egionalatr1!te; near the mice 
(Platee2 and 3), intrusives . crop out close to the Crusader 
J'a~t. ; . " ' . 

. · An lrregul.ar outorop ot amphi\)ollte occurs on the 
north 81de ot the • ran Shatt (Plate 3). Thin section 
eXllm1n8tlon (Append'x I na"54) showed t hat this aDtph1boll te 

'. f()lUIi.t. ot horn~lede. pI_gioclase, sphene" ep1dote. lJlack 
iron ore and a pat 1 \e. It 18 hlat\17 probabl.ethat the 
amphibolite waa orlgtaally an lntM181 ... e 401orite. 

Thln ••• tioa exaD1in.tloa ot a baaie lntruslve rook 
wh10h oocura lJO feet ••• t ot the .oran Sbatt(Plato I) .howed 
tha\ it i8 pPO'ba~lJ'. ' 1aJIp1'oplQ're (APpendix ' ;1 .R3458)J l' 
con'te~n. ltiotlte, ,uarts, plagloclase, horn:",i • .,.«., black 
1roD .. at spheu. apatl ~e and leuooxene. fte lamproplq're18 
lnoontaet .wlth , a 8hear·~gl"alllt • . ('late S) ],,,t the contact was 
aQ" ... 11 attlu4. .1'011 tS.e14 obseM'8tlo11a it 1s coneidereel 
'bat.the gl'alli te he'a tnt ru4e4 and altel"ed th 18 'a8io lntrust vee ' 
!he bJaprophTre.,. have ottigi nated from the same magmatic 
• .urea .a the amph1bolite on the north-east ot the Moran Shatt • 

. . A reg 10ael .. 8}1"'U' })Art,. .from th. Bureau o~ 

i 
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Mineral Resources bas mapped, 1n tbe nob~yn d18trlct, 81m11ar 
basic and acid intl'uslvea to those ttlat occur noar tbe Cru.ader 
Mine (Bennet, and Gato., 1951). !hl. aarvoy bas not been 
completed to ute but :a.llnett anel G.te. con.1cier that tb. granlte 
ln tb1. are •• ay be younger than tbe . ampbl bc)11 tea. 

M1d I"equ, Books 

Granlto ls tound ln tb. wo.tern .ectlon ot tbe &l'e. 
shown on Plate 1 and tbe outcrop. are irr.gular 1n .bape and dltter 
ln alze; well de!'lned contacts ot tb. granl t. wl tb:;otb.r rocks 
ln tb. aroa were not found. 

Graalt. la ln contact wltll tbo tootwall ot tb. 
erda4er :raw.t neal' tbe 1l1n. (Plat •• 2 aBCl 4). Tbls granlto, 
l'etel'red to 1n tb .... crlpt1on ot the l.allpropQ-re, 1a .beare4, 
well Joln~ed and s111c1tled. Two •• t. ot ~olnta OCCQl'; on • 
•• t .trike. _60.1 aDd dlpa 70 0 oortban4 tile .tller .trlke •• 3.5. 
and cllp.at 600 .ast. Copper at.l0lna 1& ~~ ••• nt wltbla tbe 
jolnt. al14 la 1101'8 prominent in tbo .". ~1'.a41D.i Jolnt. wblch 
puallel ",. Crusad.r Paul t. 'lbe .heal"lQ. ~.intlaB aDd copper 
atalning 4ecreaae aa tbe dlatance tl'OIl tile tault lncrea.ea. 
V.l nlot. ot qUarts, r.prelentlng a lall" penetratl0D, occar 1 n 
tho Irao1.*o. 'lblll soction examinatlol1 (APpendlx I, .,452) 
of tbe gftnl to whicb o~o W'8 1 ... 41at.l,. .elt ot tbe Cr ... 4er 
fault abowl tbat 1t 18 an aold pluton10 rock. 

StrYOS!U', 

(a) 121dlys- The m.tamorpholed aedwellt •• "own on Plate 1 
are cons14.red to 000UP7 part o~ the eaatern l1.b o~ a reglonal 
ant1c11norl... Tbo repona1 atrlk. 18 approx1 .. i.17 530B anel 
tbe quartsl t •• near tb. IliM d1p ea8t at 50 to 60 a.sreoe, 'lb. 
regional pl.as' ot the quartz1te. 11&7 bo to tb. loutb but this 1a 
not proved aa th.re 1s 11ttl. 1ncl1oat1eD. o~ pltch tbrought.t tb. 
area 1nvo .tlptec1, 

(b) lault1911- Two major taults wblcb. bave be.n named tbe 
Orusader 'ault and the Crusader Sout ........ , 'ault (Plat. 1) 
cut tranlvera.l7 aoro.1 the quartsltel 'lD a W.I,W. TO B.W. 
e1reotlon. Thelo taulta are ,,1'ep •••• nt.4 by 10118 outcropa 
o~ barr.llqtartz and can be I.on .xt.od1aa ~or .ome 1111.1 to 
tbe aoutb-•• lt ot ib. Orusad.r Min. (Plate 9). Tb. dlsplao •• ant 
ot be48 b7 tb..a. faultl ln tb. aroa .. pp.d ooUld not be d.te~1ned. 

Tile Cruad.r Sou.tb-w.st Fault, soutb ot tbe 
M1ne (Plate 1) breaks.p into a serlea of small.r taultl. Weak 
oopper-atalnl .. ooc\11', 111 o~laco alona thll taal t. 1'h. 
Cru&4er r •• lt, ul'ib-weat o~ tb. mln., 11 . also BOt ooo.i1nuo\18; 
lt il. re~re •• o.t.d b7 a.v.ral 11ne. ot 1041-.14_1 '1\1&rt • . ol1torops 
(Plate 1). !be Crusader tault, at the lutaee, dlp. 6058 Do.rib­
eaat at tb. mlne but tbla mal' not b.tb. cor ... ot dlp ot tb. tault 
at depth. Jrear tbe 1l1a., copper a114 iron m1n •• iaatlen occur at 
1nt.rvall ln tbis tault ov.r a dlstaace ot 1,200 te.t. 

Tbo ar.a b.tweon tbe two ma301' faalta abown 00. 
Pla~. 1 &las bo.n cU.tubed b7 _all c,*ple.ntar7 faults (Plate 
8, .1 •• 2), and 80lle copper minera11aatloA oooars wb.re th ••• 
tault I H .. o In oontact wit h alRphibol",... Oao _11 :raul t has 
b •• n 1nt'rpreted bY' Iton to 1ntersect and 41Ipl ... tile Crusad.r 
soutb-we.t Paul t,aUBI6.tlng that, at lea.", II1nor IIOv ... at. 
000 W'r.d after the per10d ot maJor tallltl ne. 

:&001"01110 GIQU?CtI 

Illtroductlon 

Tbe work1nga of the Oruaa4er Mine co uld not be 
enterod durlng the pl'esont lnvestigatlon as tbey are tl1led 
wlt.ll.at.r. Figur.a p'rtalnlng t~:t ttle gz-ad. ot 01" and 
UDIiel'grouwl data .ea.\1one4 .111 tb1.o

, s.ction have been taken from 
tb. report b7 Dutton '(19,0). 
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Size ot the tede 

Mlneral18a~len at the surrace extends at 1ntervals 
over a distance or 1,200 reet; With tne exceptlon ot approximate17 
100 teet at tb8 southern. end ,be 1I1108r&11 •• 4 .one i. Maown 011 
Flate 3. Leacbed outcrop mapping ot the lode reTe.ll tbat 
important cOpper II1n8ra11 •• i100 18 probably coI11"10 •• to a length 
or 700 l'eet; at 81 tne» end ot th18. 1iI0 .. weak pyrit. mnera11aatlon 
PI' e401ll1 nat e •• 

D~e to tbe pre •• oce ot d~ps and to cav1ng 1ft 
work1ngs it was not po.sible to detine det1nltely the p08itlon 
ot aDY ind1vidual ore lenle. witbia. tbe 700 tt. ot copper­
bearing lode, bu.t inspection Iu.ggesta tbat tbe beat ore occurs 
OTer a lengthot 300 ft. 1n the ahoot testedb, tbe .oran abaft. 

2i!ra• ter led Grase of tbe Or,. 

'fbe copper Jaia.erals ot ttl. oxldlsed zone are 
aalacb.l te, re4 oxitea ot copper and nat 1 .,.8 coprr. the 
oxld1.8d copper ore louin ot Stat10n B(Plate 3 occurs 1n 
"8atbel'ed talc rocks; no,tb of Station B wbere II1nerall1at10n 
OOCUl'1iI 1 n oentral port1on ot tbe Cru8ader taut tb.e copper 
a1nera18 are assoc1ated malnly w1 tb crushe4 iron-stalne4 
quartzitlc rocks ot the tault zone. 

Some soot7 and massive cbalcocite and cov81l1te 
were tound on the dWllP8 and these minerals are reported to occur 
immed1ately below the oxi41884 zone, wbich exteDda to aD averal8 
depth ot 30 teet from tb.eso.rface. The minera18 ot tbe pr1ar7 
Ol'e are reported to oCol.11'l·n talc and spaot_Ds 001180'1184 troll 
the d\l1Ip of the Moran Shan oontain mainly chaloopyrite 
and pyr1te wtth 80me pyrrhotite. bopD1te aDd maanetite. A amall 
8II0Wlt of chalcopyrite and pyrite in a calei~e gansue ba.e been 
111 ned tl'OlD a abaft 65 teet north or Station I (Plate 3). 

primary ore averaging 2.4 pel' cent. copper has 
been reported from tbe 200 tt. le.el ln the 1I0raD Sbaft. Heberleill 
(1928) •• tlmated the average grade at the oxld1.ed ore to be 
, pel' oent. copper wltb no apP1'8c1abl. amount ot go14. Thre. 
et tbe boles drilled iB 1928 1nter8ected 8eooo4ar7 aulpb1de and 
primary ore and t he average srade was •• t1_~ed by Heberlei n 
to be 2.4 per cent. copper. 

It 1s doubttul wbetber tbe ettects of secondar7 
sulpblde eDricblllent bave been adequate11 cons1dAu'e4 ln .aking thi8 
eat1mate. Ob\l1'n dr111 nole. 50. 2, .0.4 and No.6 1nte"sected 
sulph1de ore (Plate 5). 

In boles Nos. 2 aDd 4, cbalcn:i .. and covelllte were 
reporied t 1'0. the depths at wbieh ihe 1i1&lle.~ grade ore was found. 
Altbough tbese II1nera18 .ere not recorde4 trOlD Jlole lio.6,tlle 
b1.g_.~ as • .,.. o~11lC1de Wi ita wb.at w01l14 be tbe soa.e ot aecondar7 
aulpb.1da aulo"'ut. It tbe blgb aaaayatroathi. sOa.e are 
elira1nated tbe average grade ot tbe priaal'Y become. 1.8 pel' cent. 
Cu. Tbe 01'8 lntel'seoted in No. 2 bole, a1tu.ated near the ~entre 
ot ibe sUppo.adore shoot, ayerage. 3 pel' .ent. 1n .batappears 
to be prlmal',. ore. 

Theorlg1n of the talc i. uaportant as 1t 18 hlgbl,. 
pro~uble that ora will be l'oUD.4 at .deptbo~t wbere t81..C ooc va . • 
It 1. 8Y1de""t 1ba't talc baa been formed W alterat10n .:Of' . 
aJIlPb.1bo11teJ 1t 18.al1S0 note4 thatgranlte 18 10. contac. wl.tb tbe 
tootwall of tbe Cru8ater Fault wb.ere ibe maxlmum amount of tale 
oocur8(Plate 4). As talo 1. cOIIDlOn11 formed b,. hTctrotheraal 
.etuo1"pbl_ at mapeaium-bearing rocks . (Lindgren, 1933, p.391) lt 
i. oonsidered tbat tbe lnJection ot g.l'anlte, 1n OOD.~action nib 
the ab.earlng ot thi aapb.~boll te ln the Crusader Fanlt, bas _een 
re.poaslble tor tl18 tor_tioD ot the talc. The 8truct\l1'al 
.1mp114atlona a1'1a10" i1'o. tb18 postulat10n w111 be dlsoussed later 
in tbe report. 
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struo tV! ot ,"'\ Ore p.p9.1t 
, 

££.!I!acler '~i~- .0l'tb of Stat10n B (Plate. 3 a. 6) 
ttle 0I'u89.d$1' .,.t, ln tbo minera11s.d sone, conialna cruab04 
iron-atained qu.artz1t1c mater1al and ox141.,4 cOpp.r 0).'1,. 
Soutb. of Stat1on, B the central pOl't10nand foot •• ll a1d. ot 
tbe taul' , Ll" tl11~ w1tb quartz containlng 11aonlte boawork. 
att.r P¥~J tile ha,,1~g wall. aide contaln. tbe moat i.,o,rtaot 
.ectlQrl ~ ' tbeoro 401'081 t. Ttl. quarts tl11ing _7 fOl'llltbe toot-
wall or th1. '.ec;tioa or tbe lode. ' ' 

, 'file mealW'ed diP of t be fa ul. tat ttl. aW'raoe neal' 
tbe )(oran Sbat't1s 650 to tbe nortb-ea.t. Ilo".ver~ til. MoraD Sbat't 
was sunk: vert loally tor 84 teet bero". it i ni.r8ect.d th. q .. rts 
ot the raul t and c onstruot10n ot a cl'Oaa-.eoti,el1(Plat. 5) ua10a 
tbis lnformatlon , 1.micates that . tbe tault 4iilp.,' at 750. Ball ' 
(1907-8) repOrted "ferrug1nous IUJtU8ta"'lppl_ 8:t 7;. no.rtb-eaat 
in tbia area Ind YeatmaQ and Ber1'7 (1920) r.port.d tbe dlp ~ tbe 
lode to be 7; aortb-.aat. ' 

Intru. v All i 1'he aDlph1bolite wb1cboccm-a on tile 
nortb-eastero se ot tbA 'depoalt bas11'1truc1.4 tb. Q,Wl1'tzlte ... 
in an 1rregular manller and! t. SUD-.W'twse extent 1s unkno1l'n. 
Alona the aolltb-weaterllmarg1n tbe allpb1bo11te ptiolJab17 pade. 
into IIli.nel"a11.ed talc; 1.t tbis ooCW'S the tlang1n~all ot tbe 
01'0 depoe1 t will DOt be wo11 defined. 

Tbe talo and tbe calol to reported 1n one 8aat"t 
have beeD postQlatod tobaYe bO'Q derived ~p7rQBetasomat1a. 
of tbe8llphibo11 te and tb, ore dep1)s1t 1s con81~ered to baYe 
boen tor_d de10a t bil per10d of al taration. 

, D1abas. (equivalent to ampb.ibo11te of tb1s r.pon) 
was repOl"ted frOIl tbe cbl.U'ndr111ho1ea, Qr111.d in 1928. 
Churn drill hole No.1 paaaed tbl'ough Mdiabase w1tb quai'tz" troa 
60 feet to 120 feet (Appendix 2) and bas1c igneoua rocks orop out 
on t be soutb-w.atern 81de or tlle 01'ula4er Fault. ,!beretoro 1 t 1. 
po.aible tbat, at deptb, bas1c rocks aaa,y occur closo to tb~ root­
wall side or tbe taul t. 

Grani to:- Gl"ani to Grops out 1rr •• u1.U).1 on tbe .o.~b ...... terQ 
a1de or tbe Cl'u.aadel' 'aul t near the m1ne (Plate 3).. f be sub­
surtace extont ot the gran1t. ' 1. not koown and nOrocke ro.omb11eg 
gran1 to bave be~n repo1't04 11l aQ ot , t ll. m1ne work1aga. 

Malachit. ataln1ng OOCUJI. in tbe Ir81'11t,81_.41ato17 
sou1;b-w •• t or the Cru8a4er 'ault (P].a"e .3). Tb, w1'1 tor aug"e.'. 
tbat tile .tal01ns 1. due to a aecondar1 I&1g1'at10n or copparlnto 
the j01nts.ot tbo granite. Iten postalate. ~b.t tbe ataining 

oould 1nd 1oate' tbe pre.ence ot priraar7 a1nera11.atloa 1n tbe 
gran1te at deptb. Sull v.lnl.t. of qual". ocolll' 11l ille aran1t• 
an41187 be o~ 81m11ar aco to tbe -qlMlrt. 1'1111'n8 tbo erdade1' Paalt. 

~ .1~ead7 discus •• d 1t aoems 11kelTtbatth. oopp.r 
bear1ng ta10, wh1cb. oontains tbe .. in 01'8 depo.it, owo. It. , 
or1g1n part11 .0 tbe gran1te 1ntrus1on. Tbe s"lt-sUl'taco Ibap. 
o1'tbe intrus10n il (11f~1ou1.t to pred1ot. 

l'taaRre'd !tdWlltss- Tbe stl'QOtaro or th ... taaorpbo.e4 
eed1 •• 'lia1. 'uo 00l1s1do~.4 to bave ill1'lUlDCed 0"0 ' depos~t10o 
at tile Cru •• '8r 11ne .. tile or. SOIle 18 witblrl tk., transver •• 
Cl'ua4.JIIP'alilt and 1. bond.d Oil "be baoglna-1I'alla14. bl all 
intru.1~' au dpb1bo11t.. tbe too.wallor the, rault, OPposlte 
tbeor.";'bocl7 11 beWl4.4 _1 all' '7 pall1 i'. , ' 
£>1 tolu- Aa tbeo,l'e depo s1 tpl'obably ~ol''''4b.' ... n ' t1l'0 
19neoQl , intrual 'YO., ln1110&t1088 ot p1 to b 118.1' bot be ahown Tel'Y 
11'111; d\lr1q tb, present inv:at1gat10nao .YidellOe ... ~ound 
to suggest a p1tch oontrol ot the lodo. 

Oog91all. ' 
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intru.sive is in contaot with the granite and the Crusader Fault 
the(~l.~tes 3 and 4) •. Mappillg has shown tha.t this is the ca.se because t 

lta'tc o.eposl t OOOU):'8 in the hangingwall of the Orasa<ier Fanl t 
where granlte1sin contact with the footwall. Tb.e results of 
drilling indicate also tha.t the average grade of ore is higher in 
tbe central portion ot the mineralized zone, the grade of the 
pritBary ORe averaging :; per oent. copper inC .D. Hole 2 (Plate 3) 
and only 1.3 per cent. aDd 1.0 per oent. respectively in C.D. Roles 
lio. 4 and Ne.'. As al.veady d1scussed the portion ot' the m.ineralised 
zone containing tile b1gbe8t grade ore probably extends over a 
Iengtll of 300 teet. 

A.n orebodu 300 :est in length. and 35 feet ill aVel'age 
width would supply approximat.ely 800 tons ot! ore per vertical 
toot. The avel'age grade may be 2.4 pel' cent. copper to the 200 tt. 
level. It 1a pOSSible that the deposit increases in. size with 
depth but, owing to tne nature of the ore oontJ:l018, there is no 
evidence tbat this will or will not oecUl'. No large tonnage ot 
ox1dised or seeondal'Y enl'ieaed sulphide ore is available. 

faa writeI' 1s indebted to Dr. K."'. B. Item 'for 
the prepaz-8.tion of plans aocompanying t bis repcr.:t... 'fhe 
recommendations and h.ypotlles:1.s expressed in tne I'eport result trom 
discUflSior.U3 between the members of' the party while in the field. 
The petrological w('H'k in APpendix No.1 was carried out by 
Ml'. W. Dallwi is of the Bur ea ll •. 

1937 - Aerial, Geological and Geophysical 
Survey- of' I'ort he):,u Al1stl'alia. 
Report for period ended 31st Decem.bel', 
1936. 

Jennett, :i.M. ,and 
Gates, l).J. 1951 - Personal COlD.Uunioatlon on Geology 

of' lJobbyn District, Queensland. 

Dutton, A.B., 

Lindgren, W., 

1950 - The Crusader Kine, Rapt. to Broken 
Hill aD ut b. Ltd. (trnp aD .) • 

1933 - Jlineral DepOSits, MoGraw Rill,.ew 
York. 
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Al?lllBrx. 2. .. 

U28 R"'t*11es Rel91ta. - -h'!is or inurn ·:0111.1 H()lea lfQs. 1-0 

gbur.n.J)r~}.1Iol.! lit" 1 

1'0sl t1on:-Inopen C\lt 

Logs-

..§.m1.!L.J!.F:eet 

1-2 
3 
4 l 27t 

7 
8 

9 

10 50 
11 

II 6Q 

13 
14 
1.5 

16 so 
11 as 
13 90 

19 97 

20 lO2i 

21 101'i' 

22 111. 

'hft~ 

11.9 
11.2 
9.7 
3.0 1.' 1.7 2., 
3.5 

2..7 
2.1 

1.(1) S 

1.7 
2.1 
1.7 

1.8 

1.1 

0 .. 7 

0 • .5 

0., 
0.2 
0.2 
0.2 

Jotes (a.A. Seberlein)_ 

'42.r &:& 

Mostly cappel' oarbQnate 
Ca»bonates, .$Orae OXides 
J4ostlycarbona.tes, very clayey 
Clay.1', carbonat_ some red oxides 
Fl'ee qtUlJttz-ca1),-earbonatea 
Some sulphides" red oxide, oarbonate 
'ew c6.l"bonates, some sulphides, 

more oxides 1.0_ 8. 
Some d1aba..se, little carbonate, 

more OXide 0.3' s. 
LeS$ sulpbide, more red oxide 

at 58 t heavy flow water - mostly 
oxide - little carbonate 

Dlaba.se with fluartz, r.d o,xid .• , some 
carboaa1H' and sulpbide 0.' •• 

Diabase with quartz, red oxide 
Red oxide, native OO",.1"Oer, diabase 

" u " -, u 
witn quartz 

Red oxide, native copper, diabase 
wi ttl quartz 

Red oxide, na-t1 ve copper, diabase 
wlth quartz 

Red oxide, native 00];)1101', diabase 
witn quartz' 

Ohange in !tock ... more w~'t.i. -
red oxide and native copper. 

QQa.l'tz diabase, sulphides, nat1 VEl 
copper, oxides 

Quartz,. diabase, less sUlpnides 
and oxide., natt va copper 

Qual'tm in excess of 4iabase, no 
oxides, sOlle sulphides and 
nat1 ve copper, no red oxides. 

)(ol'e sulpaide, some native copper 

Cave-in at 18' ,sulphides 
Oas1.ngplaced, less stllph1desJ 

bottom of bole in bad shape, 
casini puled, hole abandoned. 

water level 5a ft. 
1)101'ite t'rom. 45 to 128 :teet • 

.. Extracted from the report on tbe CrusadtH' IUne by A.B. Dutton 
(1950) • 
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Gb.u~P.P D~111 Hole :No. 2. 

Position:- 37 ft. NE from No.1 hole; in diabase 10' f~om 
h.w. Qf va in. 

Log;.­

~yple.No. 

1 
2 
3 
4 
.5 
6 

7 
8 
9 
10 
11 
12 
13 
ll~ 
1,5 
16 

17 

18 

19 
20 
2l 
22 

23 

.'$~ ~ 
.5 1.2 

10 1.4 
l' 1.0 
20 0.6 
2; 0.5 

1.6 

j.6 
.5.9 

45 2.6 
1.8 

55 3.' 
4.3 
3.; 
4.7 
3.0 
4.0 

4.1 

2.4 
2.1 
2.1 
1.7 

1.3 1.8 

1.:2 

.iotes (C.A. Heberlein.) 

Altered dlaba5e, broken 
Some capo, less oxide, no sl.1lpb.ide 

" " " " " ft 
tt " tt .. 11 ttle$ulph1de 

Little eal'b,." it more sulphide 
some carb, enalcopyrlte, PYl'1te, 

oxidllu,d 
No 0lil'bs,. ehalelcite a.nd less pyrite 
Qhalcopyrite, very clayish 

.. tt" 

strong c b.alcop1'ri te, clayisb 
Heavy p1'1'1 te and chalcoPYl'i te 

n it SQme c halco'D71'i t e 
tt U~if 1t 

" .. .. tt 

ft n C ha leopy1'i te 
11 tt tt with 

seme black sulphide 
Heaviel'sulpbide, SOUl.e ella lcopyri te, 

and black $ulp h.1<le. 
Heavier SUlphide, some cb.alcopY.t'ite 

no black s ulpb.i4e 
Boavier sulpnide, somecb.alcoPyr1te 
Heavy pyrite a.oo mol'e cba_yr1te 

U .. a.nd less c haleopy~1 te 
" " d. " 

some d iaeaae 
Heavy pyrite and le$$ cnaleopyrite 

SQme diabase. 
Entered diabase 

OL}ot HangillgE.ll deoom.posed diabase with 1. copper. 
,30· -116 t Sulpb.ide ore, taloose gangue, ve in apparently well 

defined. OreoomlHlsed of pyrite and chalcopyrite bu.t 
no olCides. At tunes 1nf.U,ca.tiotla ctle.looc1.te. Average 
!iissay 3.171'_ 

At 116' Res.c,bed d1a\nule I'ootwall; orebody 40' Wide, 64Gdip. 

Com;o,stte sample 30' - 11.5'. 

S102 
~t)3 
lisO 
ell 
Fe 
82 
Fe 
82 

''',3°4 

56.41' 
4.0 
0.9 

17.6 - 53.~ talc 
,3.2 ! 2 •. 8).· 9.1_ chalcopyl'ite 
3.1 
1.8) 3.8" pyrite 
2 .• 0) 

'.4 
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.Qj}Ul'Il1}r111 Hold Nps.3 Ind ".34 

Po.1'log '. SO tt.. el.' trom !io.a bola,1n"an4e4 to develop 
ol'elM»4I' " dept. 210 t •• t. Oaleulat.d to pa •• tbl'oqta 120 
ft. ot 41_ ••• 111 tbe bana1ngwallbetb ••• ',rllt1q ,be v.la. 

set up wa. 111 a oJ'e. alld tbe d1aba •• PJ'ove4 
.0 '1t:tloult tor ",1111118 ,bat bDl •••• aba.D.4on." "",Ot.e'. 

1)1'111 . tllen .bitted 11 •• 1'11' to Bo. 2 boleaad 
Hole .3a .t.J'''.4.. ... pl •• 'ak.n a.pan c1i4 DOt. I bow a.,. 
ooppel', all d1aba ••• 

Gl'oW14 11 ll1pOa.1bl.e '0 «.111 .i'bou' ira.t expen ... 
BDl. lAa~oQed at 23 t •••• 

hOlr I" " 
laRl. lootu, 

1 

2 

.3 

4 

5 

6 

ooppe, 

0.05 

o.O} 

0.05 

0.06 
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Q,bU£!b Drl\l Hol, No.4 

Fo a1 '1 011. 

200 t,. S.B. from lio.2 started 40' t'roll b ••• 1ft 
diabase ~ J&xp.c",e4 to cu't"fe in 80-170 t .t • 

.w. 

1-4 
5 
6-15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 

27 

28 
29 
.30 
31 
32 
JJ 
34 
.35. 

" 

0.04 

. h!1 
0-20-
25 
25-:6 
81 8, 

0.04 Diabaso .,er7 mach altered in parts 
0.03 
O.OM Some qaarts mater1al 

90 
1.05· Lode elltered bet •• eG 80 and 8~·. 
2.7 

9.5 
102.' 

1.' CO"fel11te aDd born1te 

111 

120 
124 

132 

135 

5.8 1., 
2.6 
3.7 
3.3 
2.0 

1.6 

2.0 

140 1.0 
147 1.0 
154"· 1.1 

1.2 . 
162 1.1 

0.4 
170 1.0 

0.' 
176 0.5 

P7rlt.a • 
Coyelllte, abaleopyrlt., aIldp7rl t. 
Co.,.111t., cbalcopyrlte, I&Ore P71'1te 
Less p.Yl'l ie, dark honeyoombed 

ate1'lal 
Dull 100klDi Q.'lutz, 11"1. 

obaloopyr1te 
Dull lookl~ quartz, 11ttle 

'. ebaloopyrite 
Dull looklng quartz, no pyrite 
" " " lIoat17 quartz • • " . 

It .. 

About 170' .truck tootwall and 'labaae 

1.21!~ (C.A. Heberleln). 

Feet 

Diabase aS8aved 0.02 to O.~ copper 
Or"8a4er lode; 70-115' al.ilar to .0.2 b.ole 
00Te1111;e born! teand ollalcop1'ri te witb P7rl 'be. 
ATera,e. ? 58_copper. fhe quartq mater1al ... 
"dead l.~itta aDd. a¥peara not conduci ... e to 
malina ore. Yeln 40 w1de. 

ATerag.e a8887 2.07. copper - dlaco1l1'aging. . 
.101''' thl'oUSb ttae .te.t"all • . but no enl'lcbJHnt 
'aloq tbe root.all aa expeo'e4. 
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Cbgrn Dr111 Hole . No.5 

POl1 tlo, 

300 ft. a • .I. tro. open cui and Bol. NQ.l. 
Coua._.ct on b.ang1D.g wall ot lod •• 

1t,U. 

SaIIlpl. 

1 
2 
.3 
4 , 
6 · 
7 • , 
10 . 
11.' 
12 
13 
14 
~l 
17 
18 

so 
,~ 

70i 
77 
84 

· 88 

2.0 0.' 
0.5 
o .• ~ o. 
o. 
0.7 
0 • .3 
0.3 
0.2 
0.2 
0.] 
0.22 
0.22 

:a •• rk. 

0081". q_na, •••• o%1d. aDd slanc. ore . . . . . " .. 
~ " • n " " " 

Brewa .ll1.10al mai.,1al, b11bl7 
ox141 ... '. . .. " .. . .. .. " .. .. " .. " .. 

1.11bto016111'04 quartz-brown. .. "." Q.l"., dal'kt1' bl-Owa. 
"" . 

I.1fhi qQa~. W;ih da;k o.x~do~:r 11':_ 

Qbl'tS •• 0 •• 1' .. t7 loo1tlq 

Q\1al"t.; al.l4 oxi41.e4 11'0n ox1d •• 

I!~" . (e.A.. lIebor101n) 

~20' 

20'-70' 

0004 CJoppor _1W1. a. exp,cted, ,1cb ..... ot 
obaleocl t. Yl.11»le, b"t copper oxlde. oxe.ed sulpb1 .... 
AYe!' .. o 7.2"". 
..... pOOl', 00 •• 1 ... aa1nly or ,ed41.b 104e qal'is, 
au.a .. O.~. 
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Churn Drill Bol, )To. 6 

Po.ition 

8tate4 to be ),ooated 200 n .•. W.troll Bole Jio.l. 
'l'1le plaa abow. 1 t to be 300 n. B.W. o:t' "be tir.t bore. 
Oouaeneed 10 teet out.1de Dangias wall ot l04e. 

1d!i • . 

faaple 

2 
3 
4 
5 , 
1 a , 
10 

11 
12 
13 
14 
15 l' 17 
18 
19 
20 . 
21. 
22 

zr.t. 
15 

27' 

3,* 
50 

95 

107_ 
111 

o~ 
0.02 
0.02 
0.02 
0.05 
0.07 
0.03 
0.10 
0.75 
1.81 

2.81 
6.16 
3.61 
1.42 
2.26 
1.83 
1.30 
0.65 
0.31 
0.30 
0.22 
0.50 

F11'S~ 15' d1a_aae, a1t.rlo. 
D1abaa. w1'llqaarts 
Diabas. al tere4, le •• quans 
D1abaae ..,1tb. 1roD. oxide " .... .. 
Diaba.e, quarts and iron ox14e 
Lode material, quarts and P71'itl 
Lode mate1'lal, quarts, P7rlte, 

aDd black lw.pb1de 
Quans aDd P7rl tl 
Lod~ material, chalcoP7r1te and P7rl .. 
Beaq P7r1te 
Le •• P71'1te 
Mo.e .t17r1te 
:Little P¥rlte .. " .. " 
More P7r1te, sQm$ chalcopyrite 
.Bite pp1te 

It " 

L1ttle P71'1t., som. diaba., 

lotell (C.A. Heberlein) 

0-40 t . Diaba.e, in plac •• la1,aall' al tIred wl tb 1ron and ·· 
qUoaris. 

40'-110' Lode, 1Il08t17 1111ceo" ... 1ilt canage and wb1t'P7r1te. 
In places showed mac. PTl'l 'C»; ... bronse eo1otll'e4 
1ndlcating P¥rl'botl'e. Averagearaele 1.75" oopper • 

. At 111tt • . l>A.RX DlAB.A.SE. 

Suri.oeot ground uear tbis aite indicates. more terrug1no .. 
lode t baD at S .lI. end. 
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Plate 6 

Panoram10 Teiw looking sou~b-.e.t towards to Crusader Kine, 
Dobbya, ahow1ng surtCt"Hl workings of tbe liline an4 the 
Oru.der i'ault. Oa the aq11ne1n tbe l.n of th' pl1otograpb 
tlle Or uaad.1' So.uth-Wost J'aul t call be .een. The rocka 1 n tb. 
lower lett ar6 Quartz1taB and aaph1bo11te occur. in tbe valley 
betw3en tbe quarta1tes and tbe mine. 
Plane tab.l,. Stat10n B (Plate 3) 1a 011 tile •••• ot tbe creek 
Cp'osslng tu.e Crusader Faul t 1n "be centre ot the photograpb. 

~'late 1 

:Fig. 1 - View lookingnorth-we.t along the nOl'tb-eaaterllside 
of tbe Orusader i'ault sbowing tbe main lode format1oo.. 
Tbe poppet ltigs of the lioran SBaft oan bo leen 1n 
centr8 ar ~b8, pbotolrapb.. 

1'1". 2 - View 100k1ng fiGutll-.alt along tta. Crusat.r Fault 
abowina the surtac. workiqa ot tbe raio. •• 

Flate 8 

Fia. 1 - Tbe Crtuia4el' Faw. 10 near th. Moran Sbatt. Oopp.r­
,.ta1nad granite 1s .bowD. ift the .pp.r r1ibt 
~r tbe pbotoirapb and part ot tb ... 1. 104e toraat1on 
18 shown 1n tbe low ..... lett. 

Fig. 2 - Balt-trend1ng fault contain1ng q ...... tz ,bioh OOOurl 
b.t.e.n the Cru.a4 ..... fault aDd tbe Orula4er South-.e.t 
fault. 

flate 9. 

View 100k1ng south-east from Mt. Crusader abow1ns ibe 
Crusader and Crusader Souib-weat PaUlia. 
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THE CRUSADER MINE 
DOBBYN-CLONCURRY DISTRICT J Q'L'D. 

CROSS AND LONGITUDINAL SE.CTIONS 
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