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¥ " AUTHORETY TO FROSPECT NO. 2117
PERIOD 1/11/1069 to 1/6/1971
A copy of a eologlcal report on exploration within this area

prepared for us by C.H. c.

Shannon B.Sc., M.Sce (gual. ) of A= 2

Geolog1ca1 Consul tants Piy. Ltd. 1s attached and ve ask that it be

regarded a8 conf1dent1&1

Location

as wvell es other information Set out belowv.

The Authority 1o ProsPect of 94 square miles covers most of the

Yeuralba and Sandy Creek

valleys and extends as far south as Maranboy.

It is approximately 34 mile

s northeast ‘of Katherine and is acce831ble

by a formed road as far as Mar

anboy via the Stuart Highvay then 12 miles

along the Eva Valley Statio

Yeuralba Valley.

n track and nine miles by bush trach to the

.~ Wet season conditions render access to the Yeurelba Valley difficult

durlng the wet season perlod.

BExploration Operations.

Exploration commenced with

portable scintiilometer to det

a helicopter sﬁrvey'equipped‘with a

ermine whether radiometric anomalies

occurred in the areds

Results were negative.

out surface exploration and collected samples.

Ground parties carried

Owing to what might be termed a "dry" wet season in the area some

work contipued.

Access Road

S

The access track from the Eva Valley road was cleared of fallen

trees and flat graded to provide easy access to the valley.

‘ tracks encircling the northern part of the are
and access roads and drill ‘benches vere cut th

some of the wolfram bearing:lodes.

Access
o were also bulldozed

rough the hills around

After the wed season the access

road vas widened by bulldozers and

later graded to permit haulage of

ore from a proposed bulk sample later

in the yeare.

provide an easier gradient for trucls.

A nev road was cut down the side of Yeuralba Valley to
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Surveys and Aerial Photography

Contract surveyors contoured Gates Hill at 10' intervals, the largest
of the wolfram bearing outcrops that rises over’200 ft. above creek level.
Control points throughout part of the area covering the mein lode system
were surveyed for position and elevation to serve as control points for
an aerial contour survey.,

Thé aerial contour survey wds completed and about 20 square miles
was photographed in colour at 1 inch to 400 ft. These photographs vere
later enlarged to 1 inch to 100 ft. to speed up geological mapping of the

arcée.

Geological Mapping

Approximately 4 square miles were mapped onla scale of 1 inéh to 100 ft.
covering tﬁé western section.of the wolfram beéring rocks. An assessment
of the potential tonnage of wolfram bearing‘rocksvrecoveruble by open cut
mining then followeds ) '

& copy of the‘report submitted by A - 2 Geological Consultants Pty.

Ltds of Brisbane is attached to this report.

Sampling _ ‘ ,

Twenty three (23) chip samples were taken from old open cuts and
other workings along the line of the western wolfram lodes, and results
are set out below,

The samples were assayed by Vestern Nuclear (Aust.) Pty. Ltd.

Laboratory.
TABLE 1.

Sample No, Wb Sample No. -~ %
Y1 0.16 Y13 0. 10
Y2 - 0.12 Yi4 0.19
Y3 0.66 Y15 0.14
Y4 0.14 o Y16 1.50
Ys . 0,19 YoT 0.03
6 042 Y29 0. 22

17 0.19 . Yso 1.25

. ¥8. 0.13 . Y81 © 1,38
Yo 0.01 Y32 0.37
Y10 <0.01 Y33 1.33
Y11 0.02 Y34 0.02

Y1 - 0.02 135 10,02
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The erratic nature of the wolfram occurrence vary-from barren lode
to lode with fine diseminated wolfram and lode with coarse volfram posed
e difficult sampling problem. |

Past production, on a gouging scale, had produced some rich parcels
of ore that were sent to lMaranboy Battery. IHowever, the sampling carried
out by P.S. Hossfield for the N.T. Survey in 1940 and Walpole and Drew for the
Bureau of Mineral Resources in 1953 indicated the variability of grades.
.The preliminary sampling results as set out in Table 1. also indicates the
.extreme variability of the wolfram in the lode.

After due consideration it was decided that a large bulk somple of
representative lode material would be extracted, crushed and sampled to
determine average grade and observe visually the distribution of the
wolfram in the lode. Nearest crushing facilities vere at the N.T.A.
public battery at Lit. Uells ond o decision was made to mine the bulk
sample and trensport to Lit. “Jells for crushing.

A site was selected for mining the bullt sample on an accessible part
of the lode, jusﬁ south of the Gates lode and access roads within cut to
the site. '

A camp was established on & spring a mile to the west of the site.

Approximately three thousend tons of lode were mined by open—cut and
stockpiled at the foot of the hill. Loter this matericl was loaded in
trucks and trdnsported to llaranboy Siding a distance of 36 miles, Consider—
able difficulty was experienced im completing the transport of this material
owing to a shortage of suitable trucks and the brecking up of sections of
the road.

From liaranboy Siding, ore was locded by front end loader on to flat
top trucks containing up to 270 tons a reke of trucks and roiled to
Burrundie Siding.

At Burrundie ore was off-loeded into stockpiles by front end loader
&nd hand shovelling., From Burrundie Siding ore was agein loaded on to
the Mt. Uells Battery truck and either'tranSportéd to the bin or again
stockpiled at Mt. Vells.

These numerous loadings from unconsolidéted stoclpile arcas did
result in some dilution of the lode material.

The crushing of the bulk sample is proceeding intermittently with

“other customs ore and approximately holf of the sample 1500 tons has beeﬁ
crusied to date.

An evaluation of this part of tae bulk semple will shortly be made.

Geological exploration is continuing in the area.

Two hundred ond fifty six samples (256) were tecken, including

nrosressive samples from the bulk sample. Some assays were tocken for
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A total of (68,200.00 has been spent on exploration in the area

and this level of expenditure is éxpected to rise.

V. J. FISIER

DURICTOR |
 EURALBA MINING N.L.
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THE YEURALBA VOLFRAM DEPOSIT

I. Introduction

The wolfram bearing rocks of the Yeuralbg valley
were mapped in detail over g period of approximately 3 weeks,
"Air photo enlargements gt a scale of approximately 100 ft. to
1 inch were used for location and recording ofyoutcrob data.
| The wolfram had Previously been recorded as both
wolframite angd scheelite, both are found as diéseminated
éryétals but'thé wolframite is also recorded in joints ang
as 'cobs‘ Oor massive segregations.of'wolframite and tourmaline,
The authof interprets the wolfram_bearing rock as g
lode formed directly from the crystallization of an emplaced
- hydrous magma. In this (and in other features) his interpretationq
differs from that of previous workers, (Hossfield, Walpole ang
Drew, MacKay). The rock making up the lode is g wolfram bearing
micaceous quartz aplite without feldspar. The mica is a green
variety of mscovite (probably gllberite, J. Taylor bers.comn, ),
The magma of the lode was g late differentiate of the
Yeuralba Granite, which was squirted upward along the granite
contact. It formed g composite sill of Several separate tongues.

The attitude of the lode was determined with sufficient

confidence for inferred reserves of the nica~quartz aplite to

be estimated. In the absence of useful grade information these

are not ore reserves, and the structural interpretation needs to

be confirmed by drilling. Reserves to the point where an



2.

overburden ratio of 2 : 1 is reached are ag follows:

Gates Hill e .+ 18,200,000 tons
O'Sullivan's Hill .o 2,750,000 tons
Black Cat to Black Diamongd ., 1,450,000 tons

S Total .. _22,400,000 tons

early Tertiary "Australian surface" (King)., The plateau
surface is lateritised, B | |

| On thé east and‘south sides of the Vailey, the plateau
is developed on a thin sequence of the Cretaceous Mullaman Beds,
and the édge.is commonly cliffed, The core of the valley is g5
plain developed on the Yeuralbpg, granite, Thig piain is largely
a pediment studdeqd with residual bouldery hills and groups of

tors. A smaller part of the plain is alluvial, The west ang

metamorphism near the granite contact. Yeuralbs Creek breaches
this contact zone between Gates ang 0'Sullivan's hills., The
road to the Katherine river follows gz narrow strip of granite
Plain to the east of O'Sullivan's hill,

The lode isg resistant to erosion and forms a secondary
ridge or beneh inside the contact zone, The lode outecrops

boldly at Gateg: Hil1, C'Sullivan's ang Black Cat gt the crest
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vof a ridge, Southwards from Black Cat the lode outcrops

mostly as g degraded cliff on the side of the valley. The
upper contact of the lode is a plane of weakness often
océupied by a gully, Notably the Back gully at Gates, the
Black Cat gully and another atlSouthern Cross,

A Vvery odd topographic feature is the bench which

occurs most prominently on Gates!' and'O'Sullivan's Hills. The

which is effeétive at a low slope angle. On the other rock
types mass wasting by gravity slippage occurs, and this Process
is effective only at higher slope angles,

Both hillsides ang gullies throughout the valley are
mantled with talus ang gully-wash of conéiderable thickness. Thig
covepmademapping of the geology rather difficult. The gully-
wash provided the gougers with much of their ore production in
eaéily winnable form,

The debris mantle has accumilated in reéponse to a
change in climatie regime from one in which clear, concave slopes
Were stable to the Present climate where talus mantled, uniform
slopes are stable. Most probably the former climate wag drier

than the Present one.
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There ig perhaps 250,000 tons of the lode present as talus,
but since it has been subject to leaching it may be not of
econamic‘value. | | |
' The rubble hés developed largely at‘the expense of

the more promiqent cliffsrwhich existed under the Previous
climatic regime. The relict cliffs are much degfaded. The
base of the lode is almost always buried south from Black Cat,

Running_water wés observed in several Places in the
vaIley, always in association with Springs. One'spring next
to the remains of a camp is fed from alluvium, all the others
drain from_the Mﬁllaman Beds through fissures in the granite,

The springs, or more parficﬁlarly, the Mullaman Beds
may prove the most economic water supply for a4 processing plant.
The'springs appear to be Permanent, But'locai rumours say that

they do dry up. Transpiration from the trees along the

11T, Stratigraphy

The rock Sequence and events are tabled below:
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Quaternary talus, gully wash, alluvium,
Tertiary laterite, including brecciag

associated witp the dolerite dyke,
Cretaceous Mullaman beds.

(sub Cretacéous) kaolipisedu rocks below Mullaman beds

Precambrian '"dolerite" dyke

f%ourmaline quartz rock ang associagted
netasomatic alteration-products.‘

Yeuralba granite mica greisen and alteratiop products

and its Jquartz aplite lode
differentiates Yeuralba granite
and alteration

products

Burrell Creek Formation

has no slaty cleavage,

The Yeuralba, Grangzg

The granite forms an intrusive boss DPenetrating the

Burrel; Creek formation, The core of the boss is a normal
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granite. The margin of the granite contains granophyre,
microgranite and a little porphyry,(all these are much
altered to grelsen, ete.). The margin of the granite is
for the most part regular but sections of stepped contact
and various bulges do occur. The ¢ontact is frequently

conformable with the bedding of the Burrell Creek Formation.,

The Wolfram Lode

The rok is a wolfrémrbearing micaceoué quartz aplite.
Its magmatic origin is attested by its texture and included
blocks of wall material plucked out during emplacement of the
lode. Several separate "blister like" sill intrusionms are
present, Thesé are sometimes superimposed. Early intrusions
tend to be thinner ang more properly sills. Later intrusions
- Were evidently more viscous, they have strongly convex
lateral boundarieé. In composition the later intrusions are
lower in 'muscovite' and richer in wolfram.. The lode normally
11es strietly on the granite contact, but sometimes projections
of the granite boss are cut throuOh the lode taking a less
irregular path. The shale block at the north of Gates' Hill

is thought to Separate two individual sills.

The Greisens

The basic types present are as follows:



(a)

(b)

(c)

(a)

o

-

H
;.A

Well crystallizead miea—quartz greisen

- This occurs in lenses, always close to the lode
malnly in the area south from Gates' Hil]l to Black Cat

south, (It may actually be part of the lode).

Aphanitic mica-quartz greisen

The>rock is~ar normal greisen with relict
textures inherited from the granlte.. The thickness
is 1rregu1ar, with lobes pProjecting into the granite _
partlcularly where quartz tourmaline bodies are common.

The greisen forms a complete mantle around the granite.

Quartz-tourmaline rock

The rock ie most commonly a jeint contrelled
replacement of the greisen, though the lode (south
of the mapped area, particularly) and the Burrell
Creek formation are also affected. The bars of quartz
tourmaline rock generally have NW strike and near

vertical dip,

Tourmalinized greisen

This rock is an alteration of the aphanitic micg
greisen O0ccurring mainly south of the 'Southern Cross!
workings, as a thin rim immediately below the lode on

the Burrell Creek formation contact.

(e) The "dolerite" dyke
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(e) The "dolerite" dyke

The dyke is close to vertical in dip ang trends
NE. It cuts across the lode isolating Gates ang

the western section of O'Sullivan’ﬁﬁHill.

~ (f) Kaolinised zone

‘ : ' A zone of altered Yeuralbs granite and Burrell
Creek formation up to 50! thick, occurring immediately
below the Mullaman beds, T4 is most prominent in the
Yeuralbs Jump-up area, The outecrop is frequéntly
marked by stands of lancewood, The alteration could be

®ither Cretaceous (connecteq with the Mullaman beds) or

\ . Tertiary|(connected with lateritization),

(g) Mullaman Beds

‘ thick, and the upper surface Day be close to the
depositional surface. The upper unit is borcellanite
riddled with anastomosing tubes, an intermediate unit
comprises lenses of well bedded siltstone, The lower
unit is sandstone ang sandy siltstone with some
conglomeréte lenses at the base,

Fossils are present in a fine grained silty sandstone
which appears to be g beach deposit Surrounding the
'fossil islang: of the contact-altered Burrell Creek

formation.
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(h) Laterite

(1)

Clay pipe structures diagnostic of mottled zone
material occurs on the Plateau surface on the Mullaman
Beds. Ferruginous material (laterite proper) is scarce.
It is formed along the drainage lines of the plateau
surface, and exposed in the east cliffs of the
Yeuralba Valley, -

An interestiﬁg occurrence of laterite is in
Allwich's workings, where a dyke bf lateritized
brececia cuts the lode. The breccia coﬁtains fragments
of'Burrell Creek sediments and is also Wolfram bearing.
It was originally a branchlof the dolerite dyke which
waslaltered to sﬁelling clay. The sweiiing and

contracting action of the clay allowed surface detritus

to fall into the body of the clay mass. Under lateritic

weathering the montmorillonite clay was converted to the
non-swelling variety, kaolinite.

A similar breccia occurs at the edge of the main
dyke at the hill of greisen east of the road south of
Gates Hill.

Superficial deposits

(a) Alluvium -
clay-sand mixtures with some gravel

mapped along the major creeks.
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(b) Gully-wash (eluvium)

not distinguished in mapping.

(¢) Talus
not distinguished in mapping. Occurs
im&ediately over the steeper hillsides.
(See section on geomorphology ).

Non outeropping areas on the pediments have

residual soil cover.

IV, Petrologz

Yeuralba granite

The main body of the granite is coarse grained,
equiangular biotite granite, Isolated balls of quartz-
tourmaline intergrowth are common. The marginal rocks

appear to have been similar in mineralogy, except perhaps for

) the "granophyre" which is characterised by pegmatite like

blobs of muscovite/kaolin Pseudomorphs (after feldspar) in
spots 3 cm. across in a fine grained matrix, All this rock

type is now altered to greisen,

Wolfram lode

The nature of the rock changes with the thiclmess of
the outecrop, and also with degree of alteration., The earliest
pPhase of the lode consists of feldspar-free micaceous quartz
aplite with green muscovite >10% ang apparently free of wolfram,

(At any rate this rock was not worked by the gougers), The
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- later, thicker bodies of the lode are wolfram bearing,

micaceous;,feldspaf frée’quartz'aplite with the content

of green muscovite <10%. The quartz in this rock is most
commonly'medium grained (2 mm. ) but some parts‘are cemented

by large crystals whiéh'havepoikilitically enclosed the
normal saccharoidal-quértz.: In parts of the lode fragmeﬁté
of;the wall rocks are incorporated as a'breccié, most notably
near Yeuralba Creek at Black Diamond ang next to the southern
shale block at Gates Hill, The larger bodiés'at Black Cat and
Gates have g distinect foliation. The foliation.normally is
not ﬁarallel to the walls of the intrusion. The foliation
takés the form of a rough parting with spacing between surfaces
of 1 - 2 em, It is considered to be g force-field marker

Perpendicular to the maximum stress direction, like g tectonic

cleavage.

and/or granular’parts of the lode as small disseminated crystals,

from 0.1 - 5 mn. across; along joint Planes larger crystals up to

5 cm. long are common, \ |
Parts of the lode consist of "spotted dog ore", in

which cobs of wolframite and tourmaline up to 1 foot across are

associated with barren quartz hornfels ang wolframite-free cobs

of tourmsline. llost tourmaline ig associated with gn unidentified
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yellow translucent mineral thought fo be a sericite:
replacement of topaz. The spotted dog sections of the lode
appear to be an alteration of the saccharoidal quartz aplite

in response to the introduction of tourmaline. It is

'suspected that wolfram was lost during recrystallization to

spotted dog ore. | ’ :
Some of the cobs with Wolframite could be part of the

original saccharoidal qﬁartz aplite.

The greisens

The well crystallized greisens contain'green‘muscovite
and quartz in equal proportions, grainsize is approx. 1 mm,
The normal greisen shows relict textures t@roughout. The
tourmaline in the quartz tourmaline rocks is diffused in
"dotted lines" through pure quartz hornfels. Massive cobs of
tourmaline occur also, and these are mostly surrounded by a
rim of tourmaline free quartz hornfels. The tourmalinized
greisen is normal but for golf ball sized balls‘of intergrown

quartz and tourmaline.

V. Structure

In outline the granite intrusion is post tectonic (is
later than the folding of the Burrell Creeck Formation).
Wholesale rotation of the area may have taken ploce prior to
the intrusion of the dolerite dyke which appears to be at

or,close to its original attitude,. Later rocks (Mullaman Beds)

} 4 " !
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are flat lying.
The primary control on the lode is the granite

[ .
contact. The lode follows many of the non planar

- irregularities of this surface, however, over most of the

lodeAplane, parallel upper and lower surfaces are approximately

true. By use of multipié cross sections and the sparse dip

- information it usually proved possible to confine the overall

dip- of the surface to a range of 10°,  Values of the dip

are: O0'Sullivans ? 60? — 80° (not certain),; Gates 45°,
Black Cat 30°,i Blgbk;Diamond 200. The dip bééomes shallower
from north to south.i | |

Converse upper surfaces are primary features

. formed as the lode was emplaced. A fine example is seen in

the western lode of O'Sullivan's hill. The faults in the

Gates = O'Sullivan area and the foliation are more difficult to
explain. The author's current hypothesis is that the foliation
is caused by concentric shear in surfaces perpendicular to the
principal stress direction, this stress Being the direction of
outward expansion of the granite (and this may have been
vertical). The dynamics of the process are easier to visualise
if the map is thought of as a cross section, with N.30° W. as up.

The granite may have been rotated since but this is not

necessary to the hypothesis.

Early in the period of lode intrusion, the expansion
of the interior of the granite brought about tension in the

plane of the granite contact which was released by the inward
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ﬁifting of the block representéd'by the west section of
O'Sullivan's Hi1l, Subsequent‘intfusions‘of lode bypassed
the rifted block, sincé the pressure was less in the zone
on either side of the.rift,block. |

After the lqde was solid, further expansion of thg
granite core‘was accommodated by marginal outthrusjs (possibly

upthrusts) of the solid granite margin.  These faults are the

System which crosses Gates Hill,

VI. Origin of the lode

Theﬁmagma for the lode wag sweatéd out of the granite
as the granite'solidified. It migrated out of the granife along
joints whichvlater in the cooling history of the granite,
conveyed the boron vapours which caused tourmalinization of
the surrounding rock., The granite-shalé contact was the‘
only structural_surface available where the'magma could
accumulate, and it built up as blisters onAthis}surfaée énd
migrated upward, lifting off the Burrell Creek formation,'and
developing along diapiric tongues of lode upward from the root
zone. The earlier intrusioné were fluid and formeg sills, the
later intrusions were more viscous, and formed bodies more
strictly tongue shaped on the granite contact. These either
displaced_the earlier lode material or formeé another intrusion oh
top of it., The Viscous lode magma was more barticular ébout
structural control,.favouring most strongly the corner of the

contact wall Tepresented by the Gates Hill.area, which,probably

~
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necelved more than one and poss1b1y three 1ntrus1ons of the
v1scous 1ode magma. The magma, plucked out bits of the wall
rocks, whlch tended to settle out agalnst the granite (greisen)
wall., At the north end of Gates a large block of shale

appears to be the roof of a flrst viscous 1ntrus1on isolated

by the intrusion of a second The early mlcaceous, £ill type

intrusions appear to lack wolframite,

‘ VII. Lode Reserve Estimation

The quantlty of wolfram Be earing feldspar-free

'micaceous quartz apllte has been determined by use of multiple'
cross sectlons to determine the most probable dip and thickness
of the lode in conjunction with outerop and dip information.
Structure contour methods have been used to give best results
for cross'sections'where the contact is known to be stepped.
The lode is assumed to persist uniformly down dip. It has

been assumed that the pitch of ore shoots is 90° on the granite
contact, but there are some hints from surface outcrop that
pitches to the south of no less than 40° may be present south

© of Black Cat. It is not expected.that this would make much
difference to the estimates. 1In the area south from Black Cat,
thin, mica rich and apparently wolfram-free areas not worked by
the gougers have been excluded from the estimates.

In the absence of reliable and systematic information on

grades, the following estimates can only be con51dered as.

inferred reserves of favourable host rock and not as ore reserves,
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Indifect évidence‘favours the deposits from Black Cat to
Black Diamond as being ore grade (0.2% or better),since
they have been generally worked by gougers. Results from

60 1b, grad samples given in Walpole and Drew are favourable

but suspeét (0.45% at Black Diamond, 0,85% at Gates). At

Gates pParticularly the admittedly leached surface outcrops

appear to be poor in wolframite ang suspicion remains that

. their sample came exclusively from the rich Allwich's workings,

and are genérally selective and not representative samples,
Gates‘Hill has few workings but some wolframite ecan
generally be éeen in outcrop, O0'Sullivan's Hill has no

workings and surface outcrops of wolframite are rare, Scheelite

S.G; 2.7, - 10% low density muscovite S.g, 2.76 - (2.8) - 3.0
and 0.5% wolframite S.G., 7.0 - 7,5, '

The folloving inferred estimates of wolfram bearing quartz
aplite (not ore, since grade determination is not available angd
not indicated reéserves, since firm structural control is
lacking also) are based on the assumption that recoverable
reserves extend to the proint where the overburden ratio ig 2 ¢ 1.
In the case of Gates Hill thig assumption leads to g dangerous
degree of extrapolation, The more dangerously inferred reserves

are quoted separately ( See diagramsopposite ) .
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AN INFERRED TONNAGES OF LODE
GATES HILL (dip 45°)
a b c ' d
Section Lode Strike. Above Creek Recover  Extrap-
thick length creek level able olated
ness level to 200' wedge reserves Total
below below - beyond
creek 200' to "e" to0 21
level 400" poimrt  overburden
on base point
of lode
4 10 140" 170" 35,400 543,000 277,500 171,500 1,027,500
. 3 150" 250" 321,400 565,000 282"','500 424,000 1,593,000
6 200'. 350'  §77,000 1,516,000 758,000 2,280,000 5,431,000
8 300¢. 200% 638,000 1,276,000 638,000 3,195,000 5,747,000
9 220: 200! 387,000 928,000 464,000 1,390,000 3,168,000
10 160 100* 178,000 400,000 200,000 400,000 1,178,000
Totals 2,444,000 5,260,000 2,630@0 790,500
10,250,000 18,200, 000
a+b+ec = 10,250,000
. a+ b+c+d= 18,200,000
O'SULLIVAN'S HILL (aip 60°7)
Section Thickness strike dip inferred Total
of lode length length tonnage
1 80! 900! 400! 2,180,000
2 50! 400! 350 550,000
2,730,000
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e
BLACK CAT (dip 30°)
Section Lode Rep.strike dip  Tonnage::-Total
thickness ~ length length
(a) 151 250" 100" 28,500
(h) 24" 150" 200! 55,000
(a) 45" 250" 300' 256,000
Q . (p) 45" 250" 300" 256,000
(e) 45" 200" 300" 205,000 v
o 800, 000
BLACK CAT SOUTH |
(e) 45" overage | 300" 260 266,000
() 40! 240 220, 000
y 243,000
VIVIAN
(g) - 30! 200" 130 59, 000
(h) 38! 300! 170! 148,000
' (1) 20" 300" 130" 59, 000
266, 000
SOUTHERN CROSS
(i) 251 400" 100° 91,000
(k) 201 150! 35¢ 8,000
(k2) 251 200! 40" 45,000
(k3) - - - 26,000
170,000
"POURMALINE HILL"
i 70" 40" 150" 32,000
® ' 327000
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"STONE DAM"

Section Lode Rep. strike dip Tonnage Total
Thickness length length ' :
8! 100! ' 50! 2,750
g+ 200 200' 22,800
8 100 . 75" 4,300

@ : _ : , . | s - 29,000

BLACK DIAMOND (dip 23°)

Section =~ Lode strike dip Inferred sub-
‘ thickness = length length Tonnage Total Total
(1,m,n) 251 200" 300' 103,500
(o) 10! 100 150" 11,500
115,000

1,455,000

"

Inferred reserves of quartz aplite

Gates' e e e 18,200,000
O'Sullivan's ., ., . 2,730,000
Black Cat +to Black 1,455,000
Diamond
TOTAL 22,400,000 tons
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VIII, Conclusions

A satisfactory‘ihterpretation of the geology has
been established, but,mdre‘work will be needed to establish
structural details diffiéult or impossible to obtain from
sufface outcrop,_most'notably the pitchvof tongues of wolfram
bearing lode, and the degree of persistence down dip.

. The absence or‘unreliability of grade information

even of primitive character such as grab samples is liniting

the usefulness of the work,

IX. Recommendations

(a) Structural Problems

1. Costeans should be dug across representative sections

and along obscured sections of the lode contacts.

2. Drilling should be started with a view to determining

the actual dip and pitch of wolfram bearing lodes.

(b) Grade Problems

3. Systematic sampling of all potential ore bodies
preferably by sampling from pits dug on a grid pattern

on natural surfaces transverse to the dip surface.

4., Channel sampling from transverse costeans (see 1.)
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5. Using bulk samples from selected areas as
a standard, to determine the size necessary for

representative samples in each type of ore.
6. Take samples from drill cores ( see 2.).

(¢) Purther Exploration

il) 7. Exploration of the remainder of the contact of the
Yeuralba Granite, particilarly NW from O'Sullivan's
Hill, and the suspected outcrop in the King River

catchment (alluvium on Katherine 1 : 250,000 sheet).

Ui

C.H.C.‘Sh%nnon, B.Sc.M.Sc.(Qual. )

“ for A-Z GEOLCGICAL CONSULTANTS PTY. ILTD.

Erisbane
15th December, 1970.
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® O'gllivans Hill ( Eastern lode)

Elevation.
1100’
* 60°
. . A . . . .
1000 ) : . .
' cut off. . .
] s * 8. .
(/. : * Greisen
: Burnett Creek Fm. . . .
v : Shale /e T
1 v T,
| O LODE
! e
Shale { ot
[} . .
| "
Doierite Dyke ' :
. 2,180,000 tons.
v .
. . Adopted dip 60°
. . . . Thickness 80"
.. ° v Strike length 900’
- ¢ . i ' Dip length 400
. * ) Tonnage 2,180,000 tons.
. ° . . v . NB. there s no good basis for dip measurment on this body of lode.
. . The dip could be nearly 90°.
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o@livans Hill | (western &) Section = 2

Elevation

Burnell Creek Fm!

Shale .
Greisen

550,000 tons.

T G e = ——— —

Adopted dip 60°

- Thickness 50'
Strike length 400'
Dip length 360’

Tonnage 550,000 tons.




;\‘

900’

-

Elevation

@aies

. o[FE]

Creek Fm.

-
|
]
&

" =

Section 3

Adopted dip 45°
Thickness 140'

length 170’
Dip length 650’

Tonnages

A cbove cresk level 35,400
B creek level—200' 543,000
C wedge- 200-400' 277,500
D on to 2:1overburden 171,500

TOTAL — 1,027,400

S 3




® ;i ¢cs ® Section 4

) Elevation . .
1000 g *
cut off .

Burnell Creek Fm.

Dolerite dyke
-V

Shale

Adopted dip 45°
Thickness - 7 150
Strike length 170’
Dip length 730
TOTAL TONNAGE 1,592,900. :
Tonnoge b

A above creek level 321,400
B creek level- 200’ 565,000
C wedge -200to-400 282500
D onto 2:ioverburden 424,000

TOTAL 1,692,900

[
— i — ——

-__
L ]
\J
L 3
[ ]
L
\
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Elevation

@ Gates

cut off

Burnell Creek

Shale

Fm.

7 s wxSection 5
. - . v
hd * ‘ L]
. - A . . Dolerite Dyke
. . 877,000 *
L] . * . . . .
[ . L4 hd - d
v
Grelsen
v
¢
Adopted .dip 45°
Thickness 200’ -
' Strike length 350'
TOTAL TONNAGE 5,431,000 " ¢ -.
Dip length 1,000
Tonnages
A 870,000
8 1,516,000
C 758,000
D 2,280,000
TOTAL 5,431,000 z
T T —

e/

a7



Gates

Elevation

overburden ratio I:|

350"

900

to cut off
i 350'-
"—h’-

depth 91
overburden at
cutof 800

Burnell Creek Fm.
Shale
to base of lode

below cut off
" point 1200

]
l
|
!
|
I
i
|
|
|
|
I
|
I
|
|
1
I
|
! TOTAL TONNAGE 5,747,000
[

]

Greisen.

Adopted dip
Thickness
Strike length
Dip length

Tonnages

ocCOl>»

TOTAL

45°

300'

200
1270'

638,000
1,276,000
638,000
3,195,000

5,747,000 -

U
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Elevation

'Burnell Creek Fm.

Greisen

Shale

Adopted dip 45°

Thickness 220'
Strike length 200’
Dip length 1,030

Tonnage

A 387,000
B 928,000
C 464000
D 1,390,000

TOTAL 3,169,000
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A ,

——— | .y ?] |

- Gates

Section 8

Elevation

\"

Dolerite
Burneli Creek Fm. y
200 Greisen

Adopted dip 45°
Thickness 160'
Strike length 100'
Dip length 900
Tonnages

A 178,000

B 400,000

c 200,000

D 400,000

TOTAL 1,178,000 -
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Black Cat

| :)
Section

- Etevation
oo
cut off
1000’ —== ell Creek
v Burneli Creek Greisen

V Fm.

" Dolerite Shate
900'— .

Adopted dip 30°
Thickness 18’
Strike length 250'
Dip length 100'
Tonnage 26,500

9




Q Black Cat | Section 10

Elevation
noo' -

TN

cutl off
1000’

Burnell Creek

-V

Dolerite dyke

Shale .

900’

-

Adopted dip 30°
Thicknes 24'
Strike length 150

Dip length 200’

Tonnage 685,000




00

00

R g

;
e
J

Elevation

Blag:k Cat.

-

|

|
Burnell Creek [Fm,
Shale :
|

Adopted dip
Thickness
Strike length
Dip length

Tonnage

‘Section

30°
40’
250’
300’

256,000

1




Black Cat ' ~ Section
Elevation
00’
Burnell Creek
00’
256,000
00’

Adopted dip 30° .
Thickness 45

Strike length . 250°

Dip length 300'

Tonnage 256,000

12

L
*
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Black Cat ~ Section 1B

cutI oft ’
) Elevation R\.\s\’\- . L
00’ : l o T
I R S
. | . 27 y
Burnell Cresk Fm. | i Joa° y
1 . .
Shale ! 4 o e o
t .
000’ - A Lo 7 Greisen
i | *e [, 2~ 205,000
Y L] Ab‘ L ]
(S . .
900’ — 7. ..
- [ ] [ . L)
" [
Adopted dip - 30°
Thickness 45’
Strike length 200’
Oip length 300'
Tonnage 205,000
— __
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Black Cat South | Section 14

1100

Burnell Creek

1000’

900’

Adopted dip 30°
Thickness 40'
Strike length 300’
Dip length 240
Tonnage 220,000
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Black Cat South

>0 Section 15

Y

Elevation

oo

1000’

266,000

Adopted dip 30°

Thickness 45'

o T B Strike length 300'

: . Dip length 260'
; Tonnage 266,000

N.B this section covers the same ground as section 14 '

. contribution

288,000 . 33,000
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D
o N @ —@
Vivian Section 16
Elevation cut' off
oo’
Burneil Creek Fm.
Shale
159,000
)00’
00’
<
Adopted dip 30°
.Thickness 30'
Strike length 200"
Dip length 130°
Tonnage 159,000
R pr— R— - —
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Hnoo’

900’

Elevation

Burnell Creek Fm.

Shale

Adopted  dip
Thickness
Strike length
Dip length

Tonnage

30°

38’
300'
180’

148,000

-e

Section

X 3

17




o

Elevation

10C

000'

900’

Creek Fm.

Burnel!

Shale

Adopted dip
Thickness:
Strike length
Dip length

Tonnage

300
130

59,000

—o

Section

18

-8
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)0

)0°

00

Elevation.

Surface (North End)

Surface (Middle)

Cross.

- ———

Surface {(South End) -
{along qully) |
|
1

cross section of lode following

stepped contact drawn from
exposed profile projected along
structure contours.

® ’ g

Section
cut off '
// 2:) overburden ratio

Adopted dip 20° (overall)
Thickness 30' (average)
Strike length 400’

Dip length 100°' (adopted)
Tonnage 91,000

NB. this body includes sections not worked by gougers.

19
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fioo*

900’

Elevation

\

Southern Cross

cut off

120,000

— D

Section 20

.

Adopted dip (variadble) 30°

Thickness 30! - ’ -
Strike length 350

Dip length 150"

Tonnage 120,000 *

¥ somewhat doubtful (80,000 tons used in total)




Elevation
1000’

Tourmaline quartz rock bar

Adopted dip
Thickness ¥
Strike length
Dip length

Tonnage *

% thickness and hence fonnage dubious. Tonnage

®
Section 21

2 g




oo

1000

B % e ‘ L] .

Old Camp Spring | Section 22

Elevation

Adopted dip (voriabie) c 20°
Thickness * 1)
Strike  length 150
Dip length 250'
Tonnage 3 42,500

% all dubious tonnage excluded from total.




ioo"

1000°

900

“ ﬂurmaline Hill

Elevation

\ cut off
]

Section 23

Burnell Creek Fm.

//c ."./
(..? .
ce L ./ 32,000
s

N.B

/. N .7\ Projected section Tourmaline quartz rock
- hd .

Tourmaline greisen and greisen

Adopted dip ? 20°

Thickness 40' -
Strike length 150"

Dip length 70

Tonnage 32,000

Greater tonnage is likely (see projected continuation of

X3

lode)




~

100'

Elevotion

20 | ‘@ @

Stone Dam | Section

cut off

300’

Grelsen,Tourmol_ine quartz rock
Tourmalinized greisen.

8!
1)
Adopted dip i6°
Thickness 8
(1) Strike length 100
Dip length ' 50’
Tonnage - 2750
(2) Strike length . 200'
Dip length 200
Tonnage 22,800
(3) strike length 100’
Dip length 75'

Tonnage 4300

Total Tonnage 29,000

EY 2
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Black Diamond Section 25
100" Elevation SECTION (28) _ _
1000" — -
Alluvivm
900*
6
¢
Adopted dip 21°
Average Thickness io'
P
.o Strike length 150’
Dip length 100’
Tonnage 1,500
AR



) = @ b.
® - \ glack Diamond Section

Elevation

100°

Section (28)

Greisen, Tourmaline rock
Tourmaline greisen

1000’

—— alluvium
— ——

T et ————— q—

NOTE — many greisen blocks
/ incorporporated in this lode.

Average thickness 25'

Used for determining average thickness of lode exposed

®
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Black Diamond

r——
Section 27

SECTION(28)
Elevation
>0
00’ - op 22°
o Adopted Thickness 25'
allyvium
8 | Ck. F Strike length 200
| . X - .
. ourne " Dip length 300’
Tonnage 91,500
00’ —ee e ——
s - - -
. ' . '
Elevati ; . . i
o A Black Diamond wccron Gm Section 28
Perpendicular to sections 27-26-25
0* Greisen J
0' - ———
_
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