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SUMMARY

This report presents the results of & geologieal
investigation of the Crusader copper deposit, Dobbyn,
Queensland., The investigation wes carried out to determine
ghe g?glogical setting and economie possibilities of the

eposit,

Two geologlecal meps have been compiled from
airughota mapping (Plates 1 and 2; and 8 third map (Plate 3)
has been prepared from & plane-~table survey. The maps are
accompanied by one plen (Plate 4) and two sections (Plate 5) °
illustrat ing struectural interpretations of the peological
facts recorded,

~ The altered sedimentary recks of the srea consist
of folded, metamorphosed Pre-~Canmbrisn sediments., These are
meinly quartzites and they have been intruded and, in part,
altered by igneous roeks, The guartzites generally dip east
and probably oecupy pert of the eastern limb of a regional
ant lelinor ium. The regional plunge of the metamorphosed
sediments is not definitely known but it mesy be to the south,

Major feulting trending W.N.W., to N,W. haes occurred
in the area and the two main faults have been named the
Crusader Fault and the Crusader South West Fault.

Copper mineralisstion, at the surface, extends at
intervale over & length of 700 feet and over & width of up
to 40 feet; the mineralisation is not uniformly distributed
over the full 700 feet of length but appears to be most
eoncentrated over 300 feet of this length. Copper ore occurs
to & known depth of 200 feet in the Moran Shaft, but further
extension is unknown at present.

Malachite red oxides @nd native copper occur in
the oxidised zone where the ore probably averages & per cent,
copper;  the gold a&nd silver content is very low, Some
secondary enrichment probably oeeurred because some covellite
end sooty and massive chalecocite has been reported from
below the oxidieed zone which extends to an averspge depth
of only 30 feet from the surface,

The copper and iron minerals of the primary ore are
mainly chaleopyrite and pyrite with some pyrrhotite, bornite
and magnetite; the grade of the primery ore in the Moran Shaft
probebly averages 2.4 per cent ecopper. In one shaft a small
amount of caleite containing chalcopyrite and pyrite has been
reported,

The main orebody consists of tale; impregnated with
ecopper-bearing minerals. The tale is loealized within the
- Orusader Fault, where the fault has & hanging wall of amphibolite; -
it is considered that the tale is derived from this roek.
It is also notéd that where tale has its maximum occurrence
the footwall rock is greanite; +the granite may have caused
the metamorphism, leading to the development of the tale. I%
seems likely therefore, that the extension of the deposit in
depth depends on the continusnce of emphibolite hangingwell
in conjunction with the granite footwall.

Diamond-drilling is the best method of testing at
depth for & possible increase in size of the lode but as the
localization of the ore appears to be controlled by intrusive
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contacts, it is difficult to predict the behaviour of the
deposit at depth,

INTRODUCTION.
Purpose of Surveg

The purpose of the survey was to investigate the
geological setting of the Crusader Mine and thereby to
determine:~-
(1; the factors controlling the deposition of ore,

(14) the possibility of produeing ore from the deposit.

An area of ebout six square miles was mapped on
a scale of 1 ineh to 1300 feet (Plate 1). and in the viciaity
of the mine an area of half a square miles was mapped in more
detail at a scale of 1 inch to 650 feet (Plate 2); this
mepping was carried out using enlarged aerial photographs.
A plane table survey of the mine aree, using & telescopic
alidaede, was mede at a scele of 1 inch to 40 feet (Plate 3),

The field work was carried out between 26th
September and 13th October, 1951, by K.W.B, Iten and R,A,
S8earl of the Bureau of Mineral Resourees and J,H., Brooks
of the Geological Burvey of Queensland, -

Situation and Access

The Crusader Mine is situated 4 miles mwuth-east of
Dobbyn, which is the terminus of the Cloncurry-Robbyn Railway.
line, Two tracks, providing slternative routes, give access
to the mine from Dobbyn,

Climate and Vegetation

The average annual rainfall is 16 inches and most
of the rain falls in the wet summer season, Adequate water
for mining purposes eould probably be obtained by sinking
bores near the Leichhardt River; thc river is approximately
three milees east of the Crusader Mine,

Vegetat ion consists chiefly of spinlréx grasses
and smell eucalypts; the latter are of little use in
mining operations,

‘gining History

The Crusader lode was discovered befween 1890 and:
1900. The Mount Elliott Company purchased the lease in 1916
but very little mining was carried out until 1922, During
1922 and 1923 tributors won 250 tons of oxidised ore (grade
about 20 per cent copper). = The lode was tested im 1938 by slx
churn drill holes distributed along lode length of 700 feet;
the approximate position of these holes is shown on Flate 3,

Between 1928 and 1941 only spasmodic activity was
reported, Interest in the mine was revived in 1941 when
ten new ghafts were sunk by tribute parties to depths
between 40 and 100 feet, In 1647 the Moran Shaft was sunk
to 200 feet by the Mount Elliott Company; 70 feet of driving
70 feet and 32 feet of crosscutting were carried out at the
bottom of this shaft, o

No detailed record of the ore produced from the
mine is available but from study of records availeble
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Dutton (1950) estimated that frem 2,000 to 3,000 tons of
oxidised ore with an aversge grade of about 15 per cent copper
have been selectively mined, ;

. Previous Inweetigat;ggg_A

A deteiled geqlogical survey of the Crusader area
has not previously been made. Notes and unpublished reports
dealing with some aspects of the geology have been made from
time to time and the Queenslerd Govermment Nining Journals
1gsued between 1916 and 1949 contain some rererences to the
mineg,

' A regionsl geologioal sketch map of the clonourry
District which includes the Crusader eres was produced by

Horman in 1837 and is included in the report of the Aerial,

Geologiocsl and Geophysical Survey of Northern Australia for- the per<

104 ended 31st December, 1936, ,

- A general report on the Grusader mne by Dntton
(1950) includes abstiracts of reports by Jack & (1898),
Rutherford (1904) Y, Ball (1907-8) X, Yeatman Y and Berry Y
(1920) and Hackay ! (1928); en account of the 1928 drilling
programme with estimates of the productive potential of the
lode by Heberlei M@ %udsd. YHeberlein (in Dutton
1950 p. 7 and 8)} regerves to be 29,000 tons with
an average grade of 6 per cent. copper. The #ssays of the
six churn drill holes Were summsrised by Heberlein and are
set out in the following table:-

T

i Brill  Feet in Lode X Avcrage Aaeay o fotal
Hole Xo, , L - Depth of
' " - __Hole
1 0 to 20" 11.2% cu'ioxidisea 128"
g» 30 to 115" . 3.2% Cu (Sulphide, T1§6:1
| PR, o Mg
4 85' to 170' ~ 1.,9% Cu (sulphide) 176’
5 0 to 20' "T.2% Cu (oxidised) - 88"
6 Sulphide 110?

40' to 110' 1.8% Cu

t Feat in lode does not indicate width of lode CY) c.n. Holes
tnternected lode obliguely. .

Average (sulphide) 2.34% Average (oxidzsed) 9.2%
hck ReLe. 18% Q'ld Geol. Surv. Bull, No. 10 p- 18

Q'1d. Ceol. Surv. Pub. Ro. 215

Y Rutherford 1904 prtvate report unpub. thc Button 1950
~ Private Report 8.B. Hill Unpub.

Y  Yeatman and Berry. 1920 Private rep. ror ﬁayden Stone and
- Co. Kew York, Unpub, Vide Duttom 1950 unpub,

Y Mackay 1928 Private re§ ror Ht. Elliot co. Unpub.
~ Vide mtton 19560 ¥npu

Y nebeheln 1927-28 Prlvate rep, for Mt, Eutot Co. Unpub.
Vide Dutton 1960 unpub,




GERERAL GEOLOGY

;ntroduggggg

The mapping carried out by the present investigatérs
is shown on Plates 1, £, and 3, The Crusader ares contains
folded metamorphosed sediments and altered igneous rocks of
Pre-Cambrien age. The geological sketch map (Seele 1
inch to '8 miles) of the Cloncurry Disirict by Honman shows
the rocks of the Crusader area as part as the Kelkedoon-
Argylla Serissa, Further regional mapping is now in prosress.

ietamgrphgsed géd;gpggs

- - The metamorphosed sediments in this area are mainly
quartzites with subordinate micaceous sandztones, These
rocks which ocoupy most of the area shown on Plate 1, occur
as lerge outcrops on north-trending hills; 4in the valleys
soi%landfallnviun~are present and the outerops are mush

smaller, .

" Bedding is not ‘well preserved in the quartzites
but ripple marks, indicating the general attitude of the
roéks, are found in some® pleces. Soms narrdw bands of
silieified quartz-pebdble conglomerate occur within the
quartzites but these could be traced over short distances only
"~ and ¢onsequently ¢ould net be used as masrker horizons.

The quartzites close to the mine show alteration,
and thin section exsminatian of several sgociment (Apfendix 1
R3456, R346R) revealed #he presence of felspar, black iron ore,
tourmaline, blotite, zircon, apatite, ohlorite and leucoxene in
subordinate quantities, Ofher altered gquartzites which have .
been ealled hornblende quartzites (Plete 1) contaln hornblende
and epidote. Some of the hornblende guartzites contain veins
of hornblende crystals up to i ineh wide, The alteration
of the guartsites has been caused by the intrusion of scid
and basie igneous roocks and the alteration increases towards
the eontacte with the intrusives.

o Intrusives

: - Oecuring 1rre¥u1ar1y throughout the area are
.outcrops of basic intrusives (Plate 1). Intrusives in the
northern half of the area shown on Plate 1 appear:to occur
in sones which follow the regional sirixe; near the nire
;zl;:oe 2 and 3), intrusives crop out close to the Crusader
it

© © An irregular outorop of amphivolite occurs on the
north side of the M ran Shaft (Plate 3), Thin section
exBmination (Appendfx I R5454) showed that this emphibolite
sonsists of hornblende, plegioclase, sphene, epidote, black
“{ron ore and apatite, ~ It is highly probsble that the
amphibolite wae originally sn intrusive dolerite,

Thin section examination of a basie intrusive roock
which occurs 150 feet west of the Moran Shaft (Plate 3) showed
that it is probably & lsmprophyre (Appendix I, R3458); (it
contains biotite, quarts, plagioclase, horh*ﬁi«nda, black
iron ore, sphens, &patite and leucoxene. The lemprophyre is
in contact with a shesred granite (Plate 5) but the contact was
not well defined, From field observations it is considered
that the granite has intruded and altered this basic intrusive,
The lamprophyre may have originated from the same magmetic
souree as the amphibolite on the north-east of the Moran 8haft.

A regional survey party from the Bureau of
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Minersal Resources has mapped, in the Dobbyn district, similar
bagic and acid intrusives t0 those that occur near the Crusader
Mine (Bennet, and Gates, 1951). This survey has not been
completed to date but Bennett and Gates consider that the granite
in this area may be younger than the amphibolites.

Acid Igmeous Rocks

"@Granite is found in the western section of the area
shown on Plate 1 and the outcrops are irregular in shape and differ
in sige; well defined contacta of the granite with.other rocksa
in the area were not found.

Granite is in contact with the footwall of the
Crusader Fault near the mine (Plates 2 and 4). This granite,
referred to in thedescription of the lamprophyre, is sheared,
well jointed and silicified. Two sets of Joints oocan one
set strikes NGOE and dips 70° north and the other strikes N35W
and dips at 60° east. Copper staining is present within the
joints and is more prominent in the N35W tremding Jjoints which
parallel the Crusader Fault. The shearing, jeinting and copper
staining decrease as the distance from the fault increases.
' Veinlets of quartsz, representing a later penetration, ocecur in
the granite. Thin section examination (Appendix I, R3452)
of the grenite which occurs immediately west of the Crusader
fault shows that it is an acid plutonic rock. ;

Struture

(a) Foldingi~ The metamorphosed sediments shown on Plate 1

are considered to ooccupy part of the eastern limb of a regional
anticlinorium. The regienal sirike is approximately N30B and

the quartsites near the mine dip east at 50 to 60 degrees, The
regional plunge of the quartzites may be to the south but this is
not proved as there is little indication of pitch througheut the
area investigated, .

(b) Paulting:~ Two major faults which have been named the

Crusader Fault and the Crusader South-west Fault (Plate 1)

"cut transversely across the quartgites in a W.N.W. TO N.W.
&€irection. These faults are .represented by long outerops

of barren quarts and can be seen extending for some miles to

the south-east of the Crusader Mine (Plate 9). The displacemant

of beds by these faults in the area mapped could not be determined.

The Crusader South-west Fault, asouth of the
Mine (Plate 1) breaks up into a series of smaller faults. Weak
copper-staining occurs in ong¢blace along this fault. The
Crusader Pault, north-west of the mine, is also not eontinuous;
it is represented by several lines of individual guartszs outorops
(Plate 1?. The Crusader fault, at the surface, dips 65° north-
east at the mine but this may not be the correct dip of the fault
at depth. KNear the mine, copper and iron minenmiisation ocour at
intervals in this fault over a distance of 1,200 feet.

, The area between the two major faults shown on
Plate 1 has been disturbed by small complementary faults (Plate
8, Pig. 2), and some eopper mineralisation occurs where these
faults bome in contact with amphibolites. One small fault has
been interpreted by Iten to intersect and displace the Crusader
South-west Fault, suggesting that, at leaat, miner movements
ococurred after the period of major fawlting.

ECONOMIC GEQLOGY
Introduction

The workings of the Crusader Mine could not be
entered during the present investigation as they are fillsd
with water. Figures pertaining to the grade of ore and
underground data mentioned in thid section have been taken from
the report by Dutton (1950). : cF e
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Size of the lode

Mineralisation at the surface extends at intervals
over a distance of 1,200 feet; with the exception of approximately
100 feet at the southern end %ha mineraliged gone is &hown on
Plate 3, Leached outcrop mapping of the lode reveals that
important copper mineraligpgtion is probably confined to a length
of 700 feet; at either end of this aoms weak pyrits mineralisation
predominates.

Dye to the presence of dumps and to caving in
workings it was not possible to define definitely the position
of any individual ore lenses within the 700 ft. of copper-
bearing lode, but inspection suggests that the beat ore occurs
over a length of 300 ft. in the shoot tested by the Moran S8haft.

acte Grade of t Ore.

The copper minerals of the oxidised gone are
malachite, red oxides of copper and native copper. The
oxidised copper ore south of Station B(Plate 3f.occura in
weathered talc rocks; north of Station B where mineralisation
occurs in central portion of the Crusader fault the copper
minerals are associated mainly with crushed iron-stained
quartzitic rocks of the fault zone.

S8ome sooty and massive chalcocite and covellite
wore found on the dumps and these minerals are reported to occur
immediately below the oxidised zone, which extends to an average
depth of 30 feet from the surface. The minerals of the primery
ore are reported to otcur in talc and specimens ¢oOllected from
the dump of the Moran 8haft contain mainly chalcopyrite
and pyrite with some pyrrhotite, bornite and magnetite. A small
amount of chalcopyrite and pyrite im a caleite gangue have been
mined from a shaft 65 feet north of Station B (Plate 3).

Primary ore averaging 2.4 per cent. copper has
been reported from the 200 ft. level in the Moran Shaft. Heberlein
é1928) eAatimated the average grade of the oxidised ore to be
per cent. copper with no appreciable amount of gold. Three
6f the holes drilled in 1928 intersected secondary sulphide and
primary ore and the average grade was éstimated by Heberlein
to be 2.4 per cent. copper. ’

It is doubtful whether the effects of secondary
sulphide enrichment have been adequately considared in making this
estimate. Churn drill holes No. 2, No.4 and Ko.6 intersected
sulphide ore (Plate 5). -

In holes Nos. 2 and 4, chaloxi®e and covellite were
reported f rom the depths at which the highest grade ore was found.
Although these minerals wers not recorded from Hole No.6, the
highest assays colncide with what would bs the szone of secondary
sulphide enrichment. If the high asasays from this zone are
eliminated the average grede of the primary becomes 1.8 per cent.
Cu. lhe ore intersested in No. 2 hole, situated near the centre
of the supposed ore shoot, averages 3 per c¢ent. in what appears
t0 be primary ore. _ .

The origin of the talc is important as it is highly
provable that ore will be found at depth only where talc occcurs.
It is evident that talc has been formed by alteration .of
amphibolite; it is aleo noted that granite is in contact with the
footwall of the Crussder Fault where the maximum amount of talc
occurs (Plate L4). As talc is commonly formed by hydrothermal
" metamorphism of magnesium-bearing rocks (Lindgren, 1933, p.391) it
is considered that the injection of granite, in conjunction with
the shearing of the amphibolite in the Crusader Fault, has been
responsible for the formation of the tale. The structural
implidations arising from this postulation will be discussed later

in the report. ' o
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Structggg of §n§\Ore Deposit

Crusader P%glt:- North of Station B (Plates 3 and 6)
the Crusader Feault, in the mineralised zone, contains crushed
iron-stained quartzitic material and oxidised copper ore.
South of 8tation B the central portion and footwall side of
the fault are filled with Quartz containing limonite bomworks
after pyrids; the hanging wall side contains the most important
ssction of'tae-ora deposit., The quartz filling may form the foot-
wall of this section of the lode.

The measured dip of the fault at the surface near
the Moran Shaft is 659 t0 the north-east. However, the Moran Shaft
was sunk vertically for 84 feet before it intersected the gquarts
of the fault and construction of a cross-ssctien (Plate 5) using
this information jriicates that the fault eips at 759, Ball
(1907-8) reported "ferruginous schists" dipping at 750 north-east
in this area 3nd Yeatman and Berry (1920) reported the dip of the
lode to be 75Y north-east. )

Intrusjve Anngi%glige:- The amphibolite which occuras on the
north-eastern side of the deposit has intruded the quartzites
in an irregular mannser and ita sub-aurfuce extent is unknown.
Along the south-western margin the amphibolite probably grades
into mineralised telc; if this occurs the hangingwall of the

ore deposit will not be well defined.

The tale and the caleite reported in one shaft
have been postulated to have beeun derived iy pyrometasomatism
of the emphibolite and the ore deposit is considered to have
been formed during this period of alteration,

Diabase (equivalent te amphibolite of this report)
was reported from the churn drill holes drilled in 1928.
Churn drill hole No.l passed through “diabase with quartz" from
60 feet to 126 feet (Appendix 2) and basic igneous rocks srop out
on the south-western side of the Crusader Fault. Therefore it is
possible that, at depth, basic rocks may occur close to the foot-
wall side of the fault. ' -

Granite:- Granite erops out irregularly on the south-western
side of the Crusader FPault nesr the mine (Plate 3). The sub=
surface extent of the granite is not known and no rocks resemblirg
granite have been reported in any of the mine workings.

Malachite staining occurs in ths granite immediately
south-west of the Crusader Pault (Plase 3). The writer suggests
that the staining is due to a secondary migration of copper into

the joints of the granite. Iten postulates that the staining
could indicate the presence of primary mineralisation in the
granite at depth., Small veinlets of quarts ocowr in the granite
and may be of similar age to the quarts filling the Crusader Fault.

A8 already discussed it seems likely that the ooppers
bearing tale, which contains the main ore deposit, owes its
origin partly to the granite intrusion. The 8sub-surface shape
of the intrusion is difficult to predict. b

Metamorphosed Sediments:- The structmre of the metamorphosed
sediments 1is not considered to have influsnced ore deposition
at the Crusader Mine as the ore gone is within the transverse
Crusader Fault and is bounded on the hanging-wall side by &n
intrusive and amphibolite. The footwall of the fault, opposite
the ore-body is beunded mainly by granite, ' :

Pitehi~- As the ore deposit probably formed between two

igneous. intrusives, indications of pitebh may hot be shown very
well; during the present invsatigation uo evidence was found

to suggest a pitch control of the lode. ,

Gonclusicn

Hydrothermal metwmorphism which has probably formed
the copper~bearing talc would be most effactive where the baasic
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intrusive is in contact with the granite and the Crusader Fault
the(g%&fﬁs 3 and 4). Mapping has shown that this is the case because t
/tal¢ ‘deposit occurs in the hangingwall of the Crusader Fault
where granite is in contact with the footwall., The results of
drilling indicate also that the average grade of ore is higher in
the central portion of the mineralized zone, the grade of the
primary ore averaging 3 per cent. copper in C.D. Hole 2 (Plate 3)
and only 1.3 per cent, and 1.0 per cent. respectively in C.D. Holes
No. 4 and No.6, As already discussed the portion of the mineralised
zone contalning the highest grade ore probably extends over a
length of 300 feet.

An orebody 300 ®8t in length and 35 feet in average
width would supply approximetely 800 tons Of ore per vertical
foot. The average grade may be 2.4 per cent. copper to the 200 ft.
level. It ls possible that the deposit inereases in size with
depth but, owing to the nature of the ore controls, there is no
evidence that this will or will not oecur. No large tonnage of
oxidised or secondary enricted sulphide ore is available.

, The writer is indebted to Dr. K.W. B. Iten for
the preparation of plans accompanying this repatt.. The
recommendations and hypothesis expressed in the report result from
discussions between the members of the party while in the field.
The petrolegical work in Appendix No.l was carried out by
Mr. W. Dallwitz of the Bureau.
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APPENNIX 2. &
1928 Drilling Repults - Logs og Churn Drill Holes Nos. 1-6
Churn Drill Hole K@. 1
Position:~ In open Cut

Logi~
‘Sample No. _Feet Cust Remarks
1-2 11.9 JMostly copper carbonate
3 11.2 Carbonates, some oxides
L 9.7 Mostly carbonates, very clayey
g 27% 3.0 Clayey, carbonates some red oxides
l.6 Free quartz-caly-carbonates
7 1.7 Some sulphides, red oxide, carbonate
8 Lo 2.9 Pew carbonstes, some sulphides,
more oxides 1.,0% 8.
9 35 Some diabase, little carbonate,
more oxide 0.3% S.
10 50 2«7 Less aulphide, more red oxide
‘11 2.1 at 58' heavy flow water - mostly
. " opxide - little carbonate
12 60 k»5 Diabase with quartz, red oxide, some
: carbonate and sulphide 0.6%S.
13 1.7  Diabase with quartz, red oxide
1L 2+1 Red oxide, native copper, diabase
15 1.7 " ;] i ] "
with quartsz
16 80 1.8 Red oxide, native copper, diabase
with quartz
17 85 l.1 Red oxide, native copper, diabase
with quartz
18 90 0+7 Red oxide, nstive copper, diabase
with guartz
19 97 0.5 Change in rock - more whitish -
red oxide and native copper.
20 102% O.4 Quartz diabase, sulphides, native
v copper, oxides
21 107% 0s3 Quartzy diabase, less sulphides
and oxides, native copper
22 1114 0.2 Quartz in excess of diabase, no
' oxides, some sulphides and
native copper, no red oxides.
23 116§ O3 More sulphide, some native copper
24 120 02
25 126 0.2 Cave-in at 78', sulphides
26 0.2 Casing placed, less sulphides;

bottom of hole in bad shape,
cesing pulled, hole abandoned.

Notes (C.A. Heberlein).

Water level 58 ft.
Diecrite from 45 to 128 feet.

& Extracted from the report on the Cr?sade§ Mine by A.H. Dutton
1950).



- 10 -
Church Drp 111 Hole No.2

Positioni~ 37 ft. NE from No. 1 hole; in diabase 10' from
hewe of vein.

Logs -
Sample No. [Heet CuR
1 5 1.2 Altered diaebmse, broken
2 10 1.4 Some carb, less oxide, no sulphide
3 15 1.0 o " " " H "
L 20 0.6 “ " " " little sulphide
5 25 Qe 5 Little carb, " " more sulphide
6 1.6 some carb, chalcopyrite, pyrits,
oxidlized
7 5.6 Fo carbe, chalcicite and less pyrite
8 569 Chalecopyrite, very clayish
9 )45 2.8 " " L
10 1.8 Strong echalcopyrite, clayish
1l 55 39 Eeavy Pyrite and chalcopyrite
12 4.3 sama cnaleo%yrite
13 3¢5 " "
1}4 L|-07 L L] ] L]
15 340 . " chalcopyrlte
16 L. O 2 " with
_ some black sulphide
17 Lol Heavier sulphide, some chaleopyrite,
and black sulphide.
18 2.4 Heavier sulphide, some chalcopyrite
nc black sulphide
19 2e1 Heavier sulphide, some chalcopyrite
20 2.7 Heavy pyrita and more chalepyrite
21 1.7 aad lass chalcoPyrite
22 1.$ 1'8 [{} (1]
some diabase
23 1,2 Heavy pyrite and less chalecopyrite

some dlabase,
Entered diabase

‘Notes (C.A. Heberlein)

OL30' Hangingmmll decomposed diasbase with 1% copper.

30'-116"' Buiphide ore, talcose gangue, vein apparently well
definaed. Ore composed of pyrite and chalcopyrite but
no oxides. At times indications chalococite. Average
assay 3.17%.

At 116" Resched diabase footwall; orebody 4O' wide, 649dip.

Comyosite sample 30' - 115'.

8104 | 56.%

Cal 9

Ng0 17.6 - 53.0% tale

Cu 3.2

Fe 2.8) 9.1% chalcopyrite
82 %té

Fe a0} .

8, 2'03 3.8% pyrite

FGBQ;_‘_ 9"&
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Churn Drill H No. ad
Eosition »

50 ft. east from No.2 holes intended t0 develop
orebody at depth 210 feet. Calculated to pass through 120
ft. of diabase in the hangingwall before striking the vein.

Set up was in a creek and the diabase provod
so #ifficult tor drilling that hole was abandouned at 30 rnot.

Drill then shifted nearer to No. 2 hole and
Hole 3a started, Jo samples takon a8 pan did not show any
copper; all diabase. :

Ground is iﬂpﬂlliblt ta drill without great expouse.
Hole 34 abanaonnd at 23 feet.

Log. No, 3.

Sample  Peotage Sopper
1 0.05
2 0,03
3 18.9 0,05
n 0.06
5 0.05
6 27.3 0,04
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h Drill Ho No.

» 200 ft. S.E. from No.2 started L}O' from h.we in
diabase. BExpected to cut vein 80-170 ft.

Leg.

Semil Feet
1-4 0= 20~
5 25
6~15 25-76
16 81

17 85
18 90
19 95

20 102.6
2

22 111
23

24 120
25 124
26 132
27 135
28 140
29 147
30 154'6"
31

32 162
33

3h 170
35

36 176

Lupe

0.04
0.04
0.03
0.0l

1.05

2.7
1.6
5.8
1.9
2.6
Se7
3e3
2.0

1.6
2.0

1.0
1.0
1.1
1.2
1.1
0.4
1.0
0.6
0.5

Remarks

Diabase very much altered in parts

Some guarts material
Lode entered between 80 and 85',

Covellite and bornite
Pyr&tos

Covellite, chalcopyrite, and pyrite

Covellite, chalcopyrite, more pyrite

Less pyrite, dark honsycombed
material

Dull looking quartz, little
shalcopyrite

Dull looking quartgz, little
cshalcopyrite

Dgll 100§1ng qn%rtz, no pyrite

ioatly quartz
L] ]

] L
" L]

About 170' struck footwall and diabase

_’m_'_ (O.A. n‘berl.in)o

Feet

0-80 Diabase assayed 0,02 to 0.08% copper
80-165 Crusader lode; 70-115' similar to No.2 hole
90-140 Covellite bornite and chalcopyrite with pyrite.

Averages 2.58%

copper. The quartszy material was

"dead"” looking and appears not conducive to

making ore.

Vein 4O

wide.

90-165 Average assay 2.07% copper -~ disccuraging.
165-175 Bored through the feotwall, but no enrichment
along the footwall as expected.
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Ghurn Drill Hole _Ho, 5

Pogition

300 ft. 8.E. from open cut and Hole KNo.l.
Commenced on hanging wall of lode.

Log. |
Sample Foet cuk Remarks
1 5 8.1 Coarse quartz, some oxide and glance ore
2 Lol oo » " " " » »
3 7% 11.1 " " " n " ] "
. L 5.3  Brewn silicious material, highly
. oxidised
5. . 2.0. N L] ] L]
6 30 0.8 LA L] " L »
- 7 0'5 L] [ ] ] . L]
] 0.5 Ligbt,colinrod quartz-brown.
9 ) 0. [ ] . (]
10 50 0. Quartsz, darker brown
11l b 0.7 = = e :
12 6 0,3 nght quartz with dark oxide of irom
13 0.3 . " " " " "
ik T0% 0.2 . Quarts, more rusty looking
1 7 Ol - -
1 -1 0.3 Quarts, and oxidiszed iron oxides
17 : 0,22
18 - 88 0.22

Hotes (C.A. Heberlein)

d—éo' " Goed copper valunn as expscted; rich noaﬁ: of
~ ehalcocite visible, but copper oxides cxceed sulphide.

Average 7.23Rk.

20'-70"  Lede poor, conu-ta lainly of reddish lode guarts,
avnnazu 0.



Position
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Churn Drill Hole No. 6

8tated to be Jocated 200 ft. K.W. from Hole No.l.
The plan shows it to be 300 ft. K.W, of the first bore.
Commenced 10 feet outside hanging wall of lode.

Log.
Sample ,zigi.
2
;o
5 27
2 ]
7

8

9 36y
10 50
11

12

13

14

15

16

oy 4

18

19 95
20 '
21 - 107%
22 111

Cui
6-0%
0.02
0.02
0.02
0.05
0.07
0.03
0.10
0.75
1.81

2,81
676
3.61
1.42
2026
1.83
1.30
0.65
0.31
0.30
0.22
0.50

Firat 15' dlsbase, altered.
Diabase with quarts

Diabase altered, less quarts
Diﬁbase '3th lgon ox&dc

Diabase, quartz and iron oxide

Lode material, quartz and pyrite

Lode material, quartz, pyrite,
and black sulphide

Quartz and pyrite

Lode material, chalcopyrite and pyrite

Heavy pyrite
Less pyrite
More pyrite
Litgle pysite

More pyrite, some chalcopyrite
Ihﬁte pyrato

Little pyrite, soms diabase

Notes (C.A. Hsberlein)
0-40" Diabase, in places highly altered with iron and

quarts.

40'-110' 'Lode, moastly silicecus with gangue and white pyrite.
In places showed much pyrito; some bronge coloured
indicating pyrrhotite. Average grade 1.75% copper.

At 111 ft. DARK DIABASE.

Surface of ground near this site indicates a more ferruginous
lode than at 8.B. end.
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EXPLANATION OF PHOTOGR '

A

Plate 6

Panoramic veiw looking south-west towards to Crusader Miune,
Dobbyn, showing surface workings of the mine and the

Crusader Fault. On the skyline in the left of ths photograph
the Crusader South-West Fault cen be seen. The rocks in the

" lower left are cuartzitos and amphibolite occurs in the valley
betwaen the quartszites and the mine.

Plane Table Station B (Plate 3) is on the edgo of the creek
cpossing tue Crusader Fsult in the centre of the photograph.

<late 7

Pig. 1 - View looking north-west along the north-eastern side
of the Crusader Fault showing the main lode formation.
The pOppot legs of the Moran Shaft can be seen in
centre of the photograph.

Pig. 2 - Viow looking south-east along the Cruseder Fault
showing the surface workings of the mine.

Plate 8

Fige 1 - The Crusader Fauli near the Moran S8haft. Copper-
stained granite is shown in the upper right
of the photograph and part of the maik lode rormation
is shown in the lower left.

Fig, 2 - Bast-trending fault containing quarts which occurs
between the Crusader fault and the Crusader South-west
fanlt-

Elat! Qo

View looking south-east from Mt. Crusader showing the
Crusader and Crusader South-west Faults.
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REGIoNAL GEOLOGY — CRUSADER AREA™

Geology by AWB Jten, RA Sear/ & J]//Broo/rsf‘: Seplember 195/

(

b/

Soil rubble alluvium

Quartzile, quartzikic Sandstone
Hornblende quartzite

Bascc intrusives

Granite in places sheared and
well jointed rmineralized (Cu)

Crus ader South -West Fault, hema h‘/‘e -quartz

precclated,’ault.
Crusader fault, silicified minerdlized breccigted.

while quarlz, Jaulk

Crusader lode . Copper oxides, malachite
chalcocite, Chalcopyrite pyrile, magnetite, Jale.

faulk definite

Foulk approximate

Geological boundary definite
Geological houndary Spproximale
Geologieal boundary njered

Strike dip, plunge

Jointing

/\7/;op’e marks

Q,oper stdining, Copper mineralizdbon

Structural frend Ines
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Crusader Mine — Dobbyn
Geology by HKWB [ten

October 1951

+ + + | Grandte in places sheared and

X Quartzite, quartzitic sandstone woll jombed mineralized (Cu)
Mica schist : % Hemalite-quartz; Rult
AANAN  Hornblende 90ar/z//e soss= | hite quartz, fulk
Mgl c : ewss=ws| (rusader foult, silicified, minerslized
13| Basic intrusive s G
——— 1 Crusdder /ode : COpper oxides, ms/achite
to Orphan Mine ———| Chalcocite, Chalcopyrile, pyrite, magnetite,
ek X A\ Swike, dip, plange take.
-l Jointing

RP Ripple marks

py.li.  Umoncte affer pyrite
MS  Moran's Shaft (200’)
&> Open cut

m  Shaff
——  track

7\, Feol. éouna’e?ry detinite
’? 7&0/. 600’7(./&’)' 8/7/”'9"

/\—* waler Course

", " Soj/ dnd
. rubble.
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Crusader Mine - Dobbyn
Geological interpretation

by K W8 [ten

= X ; .
PRGE SR Quartzite quartzitic Sandsfone @

A Basic infrusive
- ¥ ] ’
A Granite In places Ssheared CEXI YT

g
7 TN — :
.’¢++\"1:\\ /(108]4.:.\\

195/

Hematite - quartz ; fault

white qurtz, fault

Crusader fault, sf/:'c/'//'e&,

brecciated

Crusader Copper mineralizahon
chalcopyrile, pyrite, magnetite

Fault aporoximate

Structural trend line
plunge of Structure
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THE CRUSADER MINE

i

DOBBYN-CLONCURRY DISTRICT, Q'LD.

CROSS AND LONGITUDINAL SECTIONS

4

s c ALE

40 & 40 ¥ 80 V2O FEET
Ezs—jt—E
;\

CROSS SECTION - &ORAN SHAFT

¥

N.E.

\

i il \ \ |

amphibolife quartzifes

Sheared, silicifred \
and partly mineralised
granile.

£
R

I
!
/
/
!

hw%fﬁiM‘«WllIuMﬂrg-e( I .i:lilll:!!!li{m‘

i 4

 " 00 feet

CROSS SECTION - BROWN SHAFT.

N.E.
quartzites
% il i +
B R w2 2
A loped areas in :
+ + + + \ rowns shaft

‘f
oz.
n‘ -
0 BROWN SHAFT N°| :;g\* = s
BROWN dé z -
SHAFTN°2 S8 g | 2
\\hj T ] Q L 3 N
- \ ) .
t \ T iro & 8
= L 2 | 2 B - .
r \\ \\ | 2 } 3 ! ! P
CHALCOCITE ;H"» - B | oxidized| | Ore
PARTLY }T '
SECONDARY d il 3 i
stoped o3
. 8
hw ///////// T o BN
i ; ' Limesfone i
oy Pl Wor s o\ s ‘ . .
y e g | z
aee, (ks Ly k o
PARTLY E“' | | . 03
| 44 | ( . ) . . -
L B FW. Basic Intrusive @mphibolile) | 232
b.e b v Quartzire ewlos
20 * | Granife
Vo 7alc
L Oxidized gf’é’
find B PrimaryOre
o Seoomjgﬁg enriched Ore
F'W:Z"% Approx. position of Churn Dril] Hole projected
. on to section line:shows 85Say values of
per cent copper over S feet inlervals.
CRoss-cu 1l Hanqging wall of loae
T T 't R Footwall of lode.

NOTE: NO UNDERGROUND MAPPING CARRIED OUT DURING PRESENT SURVEY.
MINE WORKINGS PLOTTED FROM RECORDS OF WORKINGS AND
INFORMATION SUPPLIED BY C.BROWN OF DOBBYN ; SUB-SURFACE
GEOLOGY INFERRED FROM SURFACE OBSERVATIONS.
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| FPLATE 7

Fige 1

Fig, 2
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