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SU~iHARY

The main activity during the year was a five hole diamond drilling programme,

totalling 4,420 ft. (1 346 m). Two holes (H.F.Z. 7 ~nd 8) were drilled in

the Henty Fault Zone, one hole (T. 2) was drilled in Zone A, near the Southern

licence boundary and two holes (T. 3 and H.A. 3) drilled at Howard's Anomaly.

\'iith the exceptio:l of H.A. 3 which failed to explain the geophysical anomaly,

all the holes intersected pyritic black shales carrying minor base metals.

The best intersection was 8 feet of 0.31% Cu, 0.25% Pb, 0.53% Zn and 8.1% FeS2
in II.F.Z. 7. Although no econemic grade mineralisation was intersected, the

drilling prog2'amme continued to outline an environment considered to be

suitable for the development of Rosebery-type mineralisation.

Elsewhere on the licence area geological mapping, soil geochemistry and

gradient JTIay 1.P. surveys were undertaken in the Howard's Anomaly and Zone A

areas. Geological mapping, soil geochemical sampli:1g and grou:ld magnetics

were also undertaken in the White Spur area, South of the Hercules Nine.

A re-appraisal of aJ I the information collected to date, West of the Tyndall

Range shows that further work is justified in the area particular\y' in t.he

Henty Fault Zone, I·it. Read and Red Hills/Gooseneck areas where extensive

geophysical anomalies coincide with known mineralisation. A xe-appraisal of

all the dat'! from East of the Tyndall Range in the Selina, Rolleston alOC Dora

areas is now required.
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1. INTRODUCTION

D~ring the .1974-75 season exploration has been concentrated on the area

"est of the Tyndall Ranges. Five diamond dri 11 holes were completed

without locating significant mineralization •.

Geological mapping has indicated sevan distinct areas or blocks, Figs. I

and 2, which may b~ treated as separate entities. A comprehensive

re-examination of all the data, old and new, appertaining to blocks

A to E and the Henty Fault Zone has been undertaken and the data

re-organized and presented in this report.

2. ACKNOWLEDGE~~NTS

Geology presented by tho following people has been included in this

report: Anon, K. Corbett, B. Craven, K. Le", P. ~\cKibben, L. New!lh~m,

N'. W. Sheppard, A. Stevens, K. \'Iells.

Discussion of geostatistical methods with P. Brophy have proved

invaluable.

Draughting was carried out by R. G. Wilson.

•

•
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3. EXPLORATION ACTIVITY 1974-75 - ~lESTERN \:Q:1TION OF E.]..-.!- 9/66

4730Q8

3;1 The table below lists the work carried out in 1974-75 on the

-various blocks or areas, figures are estimates.

, ,(

•

•

TABLE 1

Area A B

Line 27,000'Cutting

Regridding 16,000' 34,500'

Geology 45,000' 80,000'

Magnetics 6,000' 62,000'

I.P. 6,500' 62,000'

Soil 6,000' 29,500'Geochemistry

Surveying

Bulldozing 4 days 5 days

Drilling 1,615 2,940'

C D

3,000'

45,000'

98,000' 12,000'

48,000'

30,000'

E H.F.Z. Totals

30,000'

95,500'

235,000'

68,000'

68,500'

3,000' 86,500'

30,000'

9 days

4,555'

, ,

Magnetic surveys were carried out with a proton-magnetometer,

readings were taken every 50'. Soil sampling was of the 'e'
horizon with samples taken every 50'. I.P. was gradient Grray

with 100' or 50' interval and readings every 50'. SurveyJng was

tape and compass traverses.

3.2 The table below gives estimates of the remaining work to be done

on the Western portion of the lease.

BuUdozing 1 d.~y 6 days 3 days+ 3 days 3 days 16 chys+

Drilling 1 hole ., holes ~. - .,., holes 2 hol05+ 8 ho 1!}::;+v , ,-

.. ----

, ,

I,

Ii
Ii
i I
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~OR1H OF HENry FA-ULI

•
SOUTH 0" HFHTY fAULT

•
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~!!l
Thickness

V'Bz:iE~
Thicknf'~S

?

VoJcaroc)~stic s£di~~~t5TGil.-

Conglomerate; sunastooe

(lJ."tcn Cree;' Fom,;~ion)
Shale si1tstone sandstopa
conglomerate;

Owen Conglomerate

f£li
£a

000 m

Shale siltstone greywacke
m:1.:lor crystal-tuff

~~~{-iP~~ Acid crystal, feldspar, lithic
tuffs, rarely welded

{hit 1 (G"i.)

700 ITo.

10;) 1\\

IInit II (TG; il

(Jukes form~tico)

Volcanoclas tic 5:2diii\o:nts

(Com5tcc~· ruff Eq~i~ale~,)
(~art~ porphyry lavas~

a93!oJT;(·rc..teS,t crystal tuffs',
bandl?c tuf'f r mL1·or shales

Basal Unit (TGi) Haemi"titic curbontltas ar.d
crystnl tuffs, magneti~a rich

. lavas, carbonates.. lr.te,rmediata
and acId 'IolcanicG 150 m

Tyn<ia 1. 1 Grouo

Unit III {rvEil380 m

625 .1\\

2·000 m

1 COO ...

Acid lavas, feldspar phyric;
welded tuffs; abundant basic
intrusives and ?extrusivcs;
sndesitic volcanics

Shales, siltstones,greywacke,'
fine waterlaln ~uffs

Acid, crystal, quartz, f~ldspar~

lithic, tuffs; agglomerates,
I'lud flow breccias pyritic
black shales

Acid'welded tuffs, basic
intrusiv2s

_:-.111 (F-Vii.i)

Unit IV (QPlvl I~termediate pyroclu~tics~

siltstone 5h31e aric (;arbcnates,
minor acid volcanics 380 rn

Unit II! (g?iii)

. Unit II (OF; i)

!!Lii t ! (gPil

InteH:'t~c5.dt~: l.ovas and intrusiv,as"
quartz, felcl,j.p.Jr, horr:blcncc
phyric tYP05 1 600 rn

Intermeci~t~ pyroclastics;
greyv~a'd~es sbalcs, T:.inor
acid volcanics 450 In

Acid pyrocla~tics, fine grained;
mir:or lavas 3.nd scdime!;~5 750 J:i

Dundas Grou't:) tDG) G.reyNB-ckes, siltsto:'les and shales;
mafiL ~nd ultramafic
intrU$:v65 ~ 5eo m
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To complete the m~jority of the field pr.ogramme - regridding, soil

sampl ing, magnetics and mapping will require fiv'e field assistants!

students for ten weeks with no breaks for bad weather, holidays, etc.

COlnpleaon of the above within one year is probably not feasible.

4. GE.'JERAL COMNENTS ON THE ~IESTERN PORTION OF B.L. 9/66

4.1 9£0109Y

The geology of thiz area, Figs. I and 2, consists of two major

sequences; firstly the Dundas Group and the Primrose Volcanics to

the North of the Henty Fault and second the Tyndall Group, Queenstown

Pyroclastics and the Dundas Group to the South of the Henty Fault.

The Red Hills-Gooseneck succession, !ljS not as yet been correlated

with the main succession South of the Henty Fault and is presented

separately. Table J. shows the stratigraphy. The thicknesses quoted

only take into account major folding and hence the figures are maxima •

•

4.1.1 North of the Henty Fault (Block C, Fig. 2)

Primrose Volcanics

The Primrose Volcanics exhibit a clear trend in acid volcaniC

activity from lavas at the earliest stage through welded

tuffs to non-welaed pyrocla~tics at the end, i.e. an

increasing amount of explos,ive activity. with time and

probably a movement of the ~entre of a~tivity from East.

to \~est. Table 2 indicate5 diagramatically the rock types

present in the stratigraphy. Also shown on Table 2 is

probable di5tribution of aerial end alternating subaerial

to submarine conditions •

Units PViii, iv and v 'generally speaking dip and face ~Iest.

Only very limited a:nOllnt of data is available from units

PVi and ii. The distributiotl of basalt, dolerite Intrusives

may be related to thil core of a tightly folded anticlinil,

the ba5i,cs being intrudE:c into the prestressed core in "the

Cambrian.' The structural dat.a from PVi and PVii is

compatible with this interpretation. Fig. 3 is an idealized

section from East to \1"st across the Primrose Volcanics.

PViii becomes more sedimentary to the South, the Northern

portion containing agglomerates and mud flow bn!ccies. The

sh;:.llow dips recorded in PViv may reflect sJ.ightly

disconformable relationships with PViii and ?Vv.

PVi and ii represent a period ofaltcrnati'1g ·subaeri.J,1

ext.rusion of l\)vas, ilnd ignimbrites With thB cer'.t.re 0-£
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activity towards the Eastex'n mdTgin~ PVtii rcpresen-(~s

explosive activIty celOtered to the North \1,,£>t ofld an

alternating subaerial subffi?rine regime.

Dundas GTOUO

The Dundas Group, a thick 5ucces,sion of greywackes and shales,

would appear to conformably overlie the Primrose Volcanics.

South of the Henty Fault (Blocks A, B, D, Fig'. 2)

Dundas Groun

The Dundas Group or equivalent underlies and may be in part

stratigraphically equivalent to the Queenstown Pyroclasticc,.

It consists of a thick sequence of greywackes and shales

which in Block D has been intruded by large mafic to

ul tramafic bodies of presumed 'Cambrian age. The marics and

ultramafics range fl'omquartz gabbro to pyroxenit& and have

been serpentinized in some areas,

The gyE.8nstown Pyr<)cJ.as~

QPi, Block A consist of fine grained acid pyroclastics and

is <l probable time stratigraphic equivalent of QFl-iv in

Block B.

QPii, iii) iv are a pile of ande~,iti.c volcanics which ~:n(tej.d

South of E.:". 9/66 towards Basin L:ike. The lavas .-hieh for,:,

the r>redominant part of the stratigraphy are typ.i,cally

autobrecciated and carbonated. A large range of composItion

is present from feldspal', hornblende feldspAr to qual'tz

hornblende feldspar phyric types. The pyroclastic vari0ties

,are mainly feldspar crystal' tuffs with some ignimbrite units.

Intrusives wi til 1,I):ge euhedral hornblende phenocrysts occur

within QPiii.

. Shales) Minor greY'Nackes and acid volcanics are found. in Q-Pij

arid QPiv.

l¥..J],da "11
w
.QJ'oup

The l''llldall, Gro:..1p O"l.'erlies with partia.l unconformity the

Qu"cn:town Pyroclilstics.

the basal unit. is a seotion of ha(;matitic crystal tuHs

'\vith as,:~oci.;1ted carbonate sediments. It is transitional i:".

th.e Howard',> Anofr.aly area from QPiv to TGii. The voJc:~!::i5rn

it.:; ,~lt,(J trJ.1l~~itll)r;31 OVBT tho:: three urdts, QPiv, rCi, TGIl,

•

•

II
II
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characterized by the addition of Cil, C0
3

and Fe, presumably

from fumarolic sources, into the submarine environment.

This 'chemical' break may be inferred from the presence of

magnetite and carbonate associated with the lower-most acid

lavas of TGii, where TGii directly overlies the Queenstown

Pyroclastics.

TGii equivalemt to the Comstock Tuff of the Queenstown area

consist of quartz porphyry lavas, characteristically

autobl'ecciatcd and flow banded, agglomerates, intermediate

crystal tuffs, banded keratophyric tuffs, ignimbrites, fine

grained acid tuffs, shales and volcanoclastic sediments.

An extreme variation of lithology in vertical and areal extent.

The only rock types which are consistently mappable over

large areas are the banded 'keratophyre' tuffs and the quartz

porphyry lavas.

TGiii, a correlate of the Jukes Formation, consists of

volcaniclastic sediments, shales and polymict conglomerate.

The unit has a very wide distribution and represents a

period when volcanism had ceased, subsidence occurred, marine

conditions prevailed over a large area and the volcanic piles

were being rapidly eroded.

)'

VNen Conglom8rat~

OCi, the Newton Cl"eek sandstone formation, consists of shale

siltston3 sandstone and oligomict conglomt'Jrates. ThG

sedimentation is devoid of volcanic material and in some• areas conformablY overlies TGiii.

into OCii, the Owen Conglomerate,

absent in other~:

oei conformably grades

in some areas but is

4.1.3 R'd.S!..lJ.ills-Goos0neck (Block E, Fig. 2)
"Gi Danvin-type rhyol ytesJ with network type velnrng of

magnetite haemati te and ellal copyrite und pyrite occurs in
vthe rhyoJ ytes.

Gii, agglomt'I'a t" tuffs and two thick units of interbedded

shales and siltstones are exposed in the East, while lavas

are p.esent in tho \~'?5t of the arc;).. Fig. 4 indicates

'diag:ramaticallY,Possible alternutivo structural

interpretations for the area.
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I~l.l. the valid 980physical n::sul ts fo!' Blocks A to E have been

plotted on Figs. 12, 13, 14 and is. Ground magnetic profilerJ , both

fluxgate alld proton results, hav"" been plotted on a vGrtical scale

of 1,\)00 feet to the inch. Induced polari.zation anomalies from

surveys by ~kPhar and Scintrex have been, classified as geophysical

first, second and third order and are plotted on the same plans as

the magCletics·. The results are considered in det~iJ. with the

geochemical and geological data under their Block areas.

4.3 ~~~

The reconnaissance data obtained during 1966-69 has been studied

for each Block CHid treated statistically using a probabiEty

technique. App,mdix B describes the method used. Detailed soH

sample results have been processea in a similar ma'lner. First ,,;,d

second order anomalies derived from the statistical analysis have

been plotted, Figs. 15, 16, 17 and 18, on the interpretative

geological maps. Data from residual and non-residui'd. soils have been

processed sep~rately.

5. pWCK A., H'2NTY FA!J~NE - SOI.JTH

5.1 Introdcctio2

Exploration on Block A COJllll1£'nced with regional I.P. and geo<:h"'clicc}l
~

surveY~j .. Det<:iiled I.F. coveragrJ and s;oii sampling of I.P-* f\norluJ.5-::~~

located in the early I.P. surveys on lines 3L;-N - 40N resulte l .1 in

the drilling of tVlO diam:'),~d drill holes, on lines 40N and 38N.

Minor Cu Pb Zj; minF.Ta1ization was inter::,ected in H.F"Z. 7: l~:li(:1 L;ON~

Geology Figs. 1, 6 and 11

1"he Queenstown PyrOClastics, the main exploration locus, are a I;'N~f.~~1;2'

oifine 9rai.n(,~d pyroclastics and minor lavas which ;;teeply dip <1.;~d

face East. The pyrodastic wedge th;.ckcns to the South and h

probably" reflection of a ba~.i!1al area t)f deposition, pTcbably

suboc:ri.ill in character as no significont sedimentary lenses h.)v.e

been located vdthin the formation.

S~3 Geophys~£1 Figc 13

In,dL!ccd Po1il£;t z:;lJ.:j...w.
50veraJ. anomalous zones are prescrtt in the a.t'ea and Ul'€ disc!~ls':;ed

below.

•

•

lent; Al ;: The anomaJ.ie~; appr.~at to be c~iused by fihalr::;: .in Gei, the

Nel.'lto:~ ,Creek Sa~:dst0:H~. No gcochemicul anorn~~l.i(;s [1.'1.'0 '-ilssociGtr::d \.'1_' '.11 it

,y;'\(i the ;:(,~;e i~:: cO:lsidel'eej to have little potential ..
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Zone 1'.2 - A3 I A2 occurring at the base of Queenstown Pyroclastics

and associ.ated with anomalous geochcmi~al results WaS drilled on

lines 40N and 3aN. The Western anomalies in part are located above

black pyritic shales, part of the Dundas Group sedirnenta-ry seqU0nce.

The Eastern anomali,~s are above weakly mineralized pyroclastics

near the base of QPi. The best intersection was five feet of 0.31%

Cu, 0.25% Pb, 0.53% Zn and·S.l% FeS
2

in hole H.F.Z. 7 on line 40N.

Geochemistry 011 lines 36N and 34N produced no anomalous results

associated with I.P, zone A3. Geochemical anomalies at the base of

QPi on lines 28N and 30N have no associated geophysical 3nomalies.

Zone A4 I Is polarizable and conductive and is situated at the base

of the IYl1dall Grou;:/top of QPi, it continues into Block B. In

Block A 1'.4 is not associated with any geochemical a~omalies and is

not conoicJered to warrant any further work •

No other significa~t I.P. anomalies occur in Block A.

Jv'La 9net:.i£§.

A sc'ries of minor anomalies occurring at the base of TGH are useful

in geological interpretation and are due to magnetitei:l the lower

lavas cJf TGii.

necommerida~

Apart from the a~omalie~ mentioned above in 5.3 no other anom,,,lcus

area has been ideGtified.

'•.
. .

5.5.1 A limited amot~jyt of line cutting, r"p" ma91~letics and soil

sampling is ;o:robably justified on lines 37N ar~c. 39N to

define pos;sible taTget~ in IeI'. zor:e A2.

!J,ognetic coverage of line 28N is j1...1sti fi&c as 0" aid to

geological interp:cetat lon.,

6.1 Introduction

1nitia 1 exploration cons i ~j ted 0 f regiooCl 1 1. P'. and soi 1. geochorr.i Cd 1

burv~Y5. Detailec surveys rasulted in the drilling of dio1Ttond drill

holcs'fYN. 1, l-i.A. J.~ I-r.A. ~~ .. Fl1I'thc:r dc·t;:riled surveys t.his year

l>~sultcd 1n drill holi?S TINa 2, TYN. 3') B.A. 3. 01',1y milior

mirlerJliz~tioJ) was erlCO~Jnt0red int~e~e six holEs~ It l,S cO~lsidcI'ed
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geophysicist may define one or two more dl'ill targets.

473016
,,1. ",';'

Geology Figs. 1, 5, 6 and 11

The Dundas Group, Queenstown Pyrodastics and Tyndall Group steeply

dip and face East. Fig. 11 i~dicates the general relationship of

the rock \Jtii ts in Blocks A and B. Drill. holes are loc~ted on

targets in QPii (TIN. 2), QPiv (TIN. 1,' TIN. 3, H.A. a, H.A. 2) and

TGi (H.A. 3).

6.3 Geophys ics FI.gs. 12 and 13

Induced Polarization

1.1'. Zone Bl I A long broad discontinuous zone of polariz8ble 'lenses'

in QPiv. TIN. 1 and TIN. 3 anomalies were due to disseminnted pyrite

and pyrrhotite in black shales. H.A. 1 and H.A. 2 intersected he?vU.y

disseminated pyrite in intermediate and acid volcanics the best assay

being five feet of 0.35% Cu, 0.22% Pb, 0.66% Zn ar.d 19.2% pyrite •

.~,i.th Zone BIA, Zone Bl forms a complex geophysica 1 zone which will

J?4enefi t, as m~ntioned above, from further interpretation by a

geophysicist.

Zone B2 : A weak zone of 1..1'. re~ponse in QPiii, no geochemi(:~l

anomalies are associated wit.h it except for a second order Cu

anomaly on lON alOd i\ second order Pb anOMaly on 4N. If no

encouragement is received from work on E.L. 41/71, then no furtrwr

work is warranted on this zone.

•

Zone B3 : A broad 1.1'. zone 2,000' x 500' trending slightly across

strike is associated wit.h geochemical anomalies on 5N two first •

order Pb and a second order Fb, on line 6N a second order Zn anoma} y,

on line 7N a second ordsr· Zn and a first order Pb on lino GN. Tho

soils are generally thick glacial and pea~ materials (i.e. non

residual). Disseminated pyrite in Intermediate volcanic (QPHi) is

pr-e5ent, within the ZOfle, out.cropping on the road may be a h.s.lo to

/"') more sUbst~nti~~ mineralization.
~---_..._~

20:15 B4 : Drill hole TYN" 2 on line 4N intersected pyritic black

f,hales with low base me"tal values. The original geophysical

interpretation suggested this ar;omaly on lines 2N and 4N V!3S pa:rt "f

tlnomaly BJ, hencB the p:ropos€'d target \'1.185 not intersect'ed~ Zoc~e Bli

does flot requil"e fl~!+h(~l' work.

weak I.f. ro~poGSC Oil line 5N wJ,th first order Cu Pb anomalies in
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probably worth costeaning. The extremely high I.P. chargeability

on line 8N in this zone will also require costeaning.

B53 has no geochemicd anomalies associated with it and doss not

requ i re III rehe r work.

BSC a moderate l.P. response, with first order Pb and second order

Cu anomali8s, should be costeaned on line 2N.

I.P. Zone B6 : This anomaly is coincident with a geochemically

anomalous zone and was drilled (H.A. 3) on line 2~N, where it is

located over a manganese rich ironstone containing barite. However,

no polarizable body was intersected except for a pyritic shale, 200'

East of the I.P. response. It was suggested that a recording error

had been mede in the field data. However, Scintrex Pty. Ltd. state

that the anomaly is correctly positioned and is not due to the

black shale and recommend a "down the hole" J.P. survey to check on

the location of the polarizable response.

I.P. Zone 37 : A narrow modErate to weak polarizable zone and

associa+.ed strong magnetic anomaly does not have any associated

g~ochemical response. The anomaly may be due to magnetite.

A number of isolated J.P. anomalies or"! present in Block B, few

however are associated with ~nomalous geochemistI'y, and may be

assigned a low priority.

t12,onetics

QPiv, TGi and in part TGii show otrong m3gJl~tic relief; in contr<1st

to QPi, ii and iii. The strong mognetic response is probably

c.aused by th"! presence of remnunt magnetite in some of the tuffs and

sediments and magnptite in some of the lavas.

~:::ocherr:.!..£tr1. Figs. 16 and 17

In the southE-rn p,.::I:rt of 8lock B, Cu,Pb and Zn soi.l anomC11ies in non

residual doils (A .)nd B hC.::·izons where C was root collected) i1re

occasionally assocIated with stream courses and swamp areas.. This

association suggests the anomalies are ·hyd:;....ombrpbic Find causes the

intnrpretation of their si.gnificance to be '..11most impo~.sible.

Th~ distribution ,)f .soil anom;Jlic5 clearly shows a 'strong '::or~"el?Jtjon

with the contact zone between the Queenstown Pyrocla&tics ,oDd the

Tyndall Group_ An area 2,080' wid~ centered on t.he Inferred contlGt

between QPiv and TGi aleng BloC'.k B conttd.ns 5S ~notntilous rc:;ults

CO!Tipared to 91anomaloiJs l:'E.'sults outside, yet it rcpl'e~;cn!:;;-i 1L,,')~~·
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of the :regional soil samples and 35% of the dete; led soU sdmpllng.

The detuiled soil sampling for the "Howard's An~maly" area also

shows higher background values than bac!,ground results from "Zone A"

- Table 3 below.

TABLE 3

Mean Background Values - C Horizon Soil Somples

!i2Y!.8rd's Anomaly Zone !'.

Residual Soils Residual Soils

Cu 32 ppm 12 ppm

Pb 24 ppm 16 ppm

Zn 32 ppm 6 ppm

b.5 Recolmnendations

6.5.1

6.5.2

6.5.3

6.5.5

Diamond drilling of anomaly 33 on lines 6N or 7N.

ILterpretation by an independent geophysicist of I.P. data

for the "Howard 's Anomaly" area to be followed by d::-illi;;9.

Costsani;;g of I.P. zone B5A on lines 8N and 5N.

Costeaning of I.P. zone B5C on line 2l'i.

Co;"pletioCl of costean on lBN loCated on an 1.1". anomaly 3:-'0

coincident geochemical anomaly ..

A -down-the-!Jole I.P. survey of H.A. 3 to determine if -the

anomaly was intersected. If not some applied potential

work should better identify the sou:r~e for further driiJing ..

•

•
7.1 IntI2juct~i'l:!.

Explorati.o,' at ~lhite Spur prior to 1974 consisted of limited

geoJ ogical mapping, g:roundmagneti c su.rveys, a regional geochemi C~:l i

survey 3nd. I.P~ cO'v'el'5ge in th€ Southe O["l Ht .. R~:ad detoiled

geologic~l mapping, gr-our.d magl'wLics, a VHD·l survey, (let~\il€d l~P_

survey:;;, a small Turarn survey, regi.ona 1 gee chemistry surveys ~ C.... liC

'some detaili:d soil geochemistry have bCt<;'(l unj(.;.rtaken in pr-0~"ious

seasons. During 1974-75 detail 9~·ologi.cal mapping was r:xtended tu

cover the whol0 area "and detailed soil 900chemistry w(~s cL\l':ried ot.:t

on the WhH" Spur 0rea North of the LP. cove=ilge.
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7.2' Geology Figs. 1, 2. 3, 7, 8, 9 and 10

This has been described above in Section 4.1.1 in some detail. The

most prospective unit would appear to be PViii. The unit overlies

a thick sequence of acid lavas and ignimbrites which are fairly

continuous and were probably subaerial in nature: a char.ge in style

of volcanicity and possibly chemistry then occurred and lead to the

deposi tion of PViii which consists of a'cid crystal lithic tuffs,

agglomerates and fine grained tuffs; fluctuations in deposition

conditions from subaerial to submarine occurred and the availability

of Fe, S and carbon resulted in the formation of pyritic black shales.

Classic conditions for the formation of stratiform Zn, Pb and Cu

deposits of the Rosebery and Hercules type.

7~3 Geophysics

MaorLeti cs

The ground magnetics are primarily of use in the interpretation of

the geological mapping and the anomalies themselves are not thought

to be of any economic significance. Present coverage is adequate

for geological purpose~, although part of the White Spur grid

repegged this season may require repeating over any I.P. or E.M.

anomalies.

Y!:ill!:l
A VHE.f>l survey was carried out oil Mt. Read in 1967. The resul ts show

obvious affects of terrain problems, Le. false anomalies due to

variations in distance and height betwoen receivers. These variations

hav~ resulted in very erratic:- uIlre11able readings, and for this

reason they have not been presented •

I.P. - White Spur

The Southern portion of 'the White Spur area has been covered with I.P.

The area as a whole has high chargeabilitles, due to the extensive

. black sholes, and discrimination between anomalies and types of

anomalies is difficult. Completion of the g~ophysic21 coverage is

necessary, probably gradient array 1.1'. to aceura 1;e1y lecate" all the

anomalous ,zones, followed by E.M. (Turam) or M.1.P. to differentiate

th2 tYP00 of anomalous Z0nes.

1.1'. - '-It. Read

A detdiled 91'a"dient array 1.1'. SIJ"£Vey on the Easten flanks of Nt.

Readpl'oduced a large number of weak, moderate and stroil9 1.1'.

anomalies, especially on liiles 4?~ to 50N. Geoche~ical SU1'VOYS of

thIs area in 1969 indicate a broadly anomalous zone from L,2N to '1[1:J;

further detailed geochemistry is required in this area. The Iso le,ted

I~P. anomalies North of line SON also I'0quire limited ;:mounts of

det~'i~ ~(~ geochorni enl WO!']( ..
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7.4 Geochemistry

Whi te 5P..ill:

Thin, immature residual soils are developed over the miljority of

the area. However, the limited amount of time since the"fast

glaciation (11,000 years b.p.) has been insufficient for the

dispersion of metals within the soil. In addition,research by

the Tasmanian Mines Department indicates that, the soils, developed

-in the wet, cold West Coast climate contain strong humic acids which

leach any base metals from the soil, again' preventing. the development

of dispersion patterns and precluding the development of subs"tantial

gossans over any sulphides.

Consequently the detailed soil geochemical programme has been

designed to sample two size fractions of the 'C' horizon , the

-10+85 mesh fraction and the -85 mesh fraction. Analysis of the

-10+85 mesh fraction, consisting essentially of small fragme0.ts of •

weathered rock which have to be pulverised before analysi~, is de5ig"::0

to detect primary rock geochemical haloes associated with

mineralisation. The. -85 mesh fraction, it is anticipated, should

detect secondary soil dispersion patterr~s and essentially measures'

base metal values within and adsorbed onto the clay fractions in the

'C' horizon sample. Both fractions have been analysed for' CLi, Ph

and Zn using a standard perchloric, nitric and hydrochloric acid

ilttack followed by A.A.S. Anomalies have been id"ntified using

analysis of log probability curves (Appendix B) are shew... in Fig. 18.

The primary rock geodwmical haloes associated with stratiform

rleposits of the Roscbery type, may he very restricted in size and

the:'e is a need for close spaced sampling. All the detailed s5mpling •

has be"n undertaken at 50' intervals along the lines. However, the

present line spacing of 1,200' - 1,300' is considered to be teo great

and intermediate Uneswill be necessary to comp] ete the soil

geochemistry coverage"

Fellow up of anomalies identified will consist of • (i) c()llectio'~

of cluster- samples at original location to guard against random

variations in rock assays ,( ii) close spaced sampl ing a.long the lin(-?s

across 3nomalies to identify dispersion and primary haloes more

clearly, This t.ogether with a binocular microscope examination of

rock c~ipsfrom the C horizon soil samples and study of 9coophysical

data al/unabl.e should ensure that .l,'y ;,clle of mineralization with

economic potential is identified.
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Nt. Read

The anomalies plotted on Fig. 18 are f:rom data collected in 1969.

The survey was a regional one of 200' x 1,200' sampling. B horizon

-80 mesh material was collected <.Ind for reasons stated above this

survey may have failed to ou~line some anomalous zones, although any

anomalies found are still significant. The area South of line 50N

has on geophysical grounds been recommended for detailed soil

samplirig and any geochemical anomalies North of this should be

followed up by limited detail sampling. The availability of complete

geophysical data North of 50N precludes the need for a complete

detailed soil geochemistry survey in the area.

7.5 Recommendations

7.5.1 White Spur, detailed geochemistry should be extended to the

Western edge of the lease and intermediate lines cut such

that detail coverage from l8N is complete.

7.5.2 Carry out a suitable ground E.N. survey and/or further

gradient array I.P. at White Spur, dependent on the

recommendation of an independent geophysicist.

7.5.3 Mt. Read detailed soil geochemistry of the area from line

42N to SON.

7.5.4 Follow up all geophysical anomalies and geochemical anomalies

North of line 50N by limited detailed soil geochemistry.

7.5.0 FollQW up and definition of anomalous zones found in detailed

soil geochemical programmes by (i) collection of cluster

samples, and (ii) collection of close spaced samples along

the lines, prior to drilling.

7.0.6 Log and assayD.D.H. W.S. 1 which was drilled in the White

Spur area by Rio !into in the early 1960's.

8. BLOCK D. S.\t. AREA OF LEASE

8.1 Geo.lQ.gy Figs. l, 2, 8 and 9

Thisis a relatively poorly known area in terms of detailed geology.

Essentially it consists of a thick monotonous sequence of greywackes

,a"d'shales. No fi:rm'conclu5ions can be drawn from the limited amount

of structural data available. However, the area is bounded to the

North-West by the Henty :i'ault and a gen€Ial anticlinal ~tructure may

be tentatively inferred hom facings obtatned throughout the area,
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The mafic to ultramafic bodies show a di~tinct ~oatial relatioflship

to the H,?uty Fault and may reflE'ct the position of a relat0d zane of

weakness. The bodies arc intrusive and some evidence of contact

metamorphic effects has been seen;

From aT: economic viewpoint the mafic to ultramafic intrusives are

prob,bly the most prospectives zones of 'Block D, although they are

still consider'eo to have a low priority. rhe two Northern ultramafics

are too small and although the larger Southern body could be a host

for Ili/eu sulphides and/or asbestos, its largely gabbroic nature and

lac.k of overall serpentinisation reduces the prospect for asbestos

deposits. rhe Ni sulphides which occur in this type of ultramafic

are typically lOl"! grade and are not an attractive target.

8.2 Geophysics Figs. 12 and 13

Dipole-dipole I.P. surveys were carried out and anomalous zone Di

with coincident anomalous magnetics is probably a response to the

~rpe"tiniSed and magnetite rich part of t~e ultraiC,afic. Surveys

'i~' terminated at the Henty Ri vet, hence the 2,000' on each line

adjacent. to the river has no reliable!.? coverage. High Ni soil,

geochemistry was reported in the 1970-71 annual report but the

resul ts are no longE'T avaUable. i'. li.mi+,ed arnourrt. of soil ge()ch~,,\istry

over the I.P. zone is justifiable.

, ,

11

I I

8.3 ~.r.emistry

rhe regional "oil pr'ogramme on 200' x 1,200' grids resulted in

several CLl,. Ph and 211 anomalies and an area in the HE'nty Garge ()n

lines 4N and fiN of very strong Pb with minor Cu" Zn results is

probably worthy of follow up.

low priority for this area.

£;.if Recornrnenda ti0.!Ui,

Access problems probably dictate a • ,,

8.4.1

8.4.2

Follow up I.P. zone D1 with detailed soil geochemistry 2nd

costeaning if high C1J and Ni. valuos are found.

Detail soil gecchemist:ry of the Eastern ends of lines 4N

and 6N&>



022

i. ]2.LCl£.K E, RED HIll&:Q.OOSHJECK

- 16 - 4 73 Q~,3

•

•

No further exploration activity was undertaken in the area during 1974-75.

Previously three diamond drill holes have been drilled in the Gooseneck

area by R.T.Z. in 1957. At Red Hills R.LZ. diamond drilled or-e hole in

1959 and the Consolidated Syndicate drilled several percussion holes and

three short diamond drill holes in 1970-71.

the Consolidated Syndicate originally approached Red Hills as a bulk low­

grade copper prospect and the percussion holes and three short diamond

drill holes ( 400') were designed to test the upper 200' of the hill.

Apart from SOffiG haematite-magnetite and very minor pyrite no mineralization

was intersec.ted and in fact the extensive I.P. "nomalies are largely

unexplained. The possibility of a smaller higher grads copper body remains.

At Gooseneck k.T.Z. drilled geophysical anomalies within the lava/pyroclastic,

sedimentary unit Gil. Minor mineralization was intersected in a black shale,

the best result bl'ing 2.5' of 0.6% Cu, 0.4% Pb, 0.15% Zn and 4.1% Fe.

Extensi ve 1.1'. anomalies together with some geochemical an~malies (see

Section 9.2, Zone E5) make'this a high priority zone.

9.1 Geoloc,y Figs. 1 and 18

DetaHed geological data available from diff'~rent sources provides

conflicting interpretations of outcrops especially in the Gooseneck

area. Remapping is necessary ae is the precise location of E.Z. and

Rio Tillto drill holes.

GeophY5i~ Figs. 14 and 15

I.P., S.P. and magnetic surveys have been carried out by the

Consolidated Syndicate. Rio Tinto and E.Z. undertook E.M.

and magnetic surveys.

Induced Polarj.zation

I.P. Zone El s A long, linear zone with an associated magnetic high

is situated in a broad chargeable area. The anomaly i'i pl'oba;).ly duo

to haematite, magnetite and chalcopyrite within Darwin-type rhyolites.

A coincident S.P. anomaly and high Cu soil geochemical valUl:s at the

Northern end of 1.1'. Zone El is an abvious dIamond drill tar']ct.

Two shallow holes H.H. 2 .,od R.H. 3 were dl'illed further South ~n

this zone without jnterSi::cting significant min~r-31izatiqn..

I.P. ZODe E2 : A £ihert I.r. 'zone with B high magnetic re:iponSe,.

simile!- geologically to zone El but. withOltt any geochemical l'espon~ie..

R.E. 1 was drilled on this ZOlie a'jo failed to intersect significant

Tfj5.[a;;l'alizatioa. No further work i<;; recomf;!end!?d on· thi.:::.~ zone tlt tho
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I.P. Zone E3 : Only low magnetic response and no significant

geochemical response is coincident with this long r .P. zone. Ground

examination only is recommended for this' zone.

Zone E4 I a short zone occurring in tuffs, agglomerates and shales

with no significant geochemical response. , R.H.P. 95 (E.Z.) is

thought to be situated on the Southern extension of this anomaly.

Zone E5 I The chargeable response is due to· black pyritic shales in

agglomerates and tuffs. Two diamond drill holes were drilled by

Rio Tinto on the Southern conductive extension of this zone and

intersected minor copper, lead zinc mineralization. Strong Pb and

Zn anorr.alies on line 40S and Cu anomal ies on Une 165 may be

significarlt.

9.3 ~hemistry

Samples were taken or rock (Red'Hills), thin residual soils and

swamp materials. The original soil assay results are missing or

inadequatel y identified and only 'anomalous' figures are availalbe,.

•Anomalous' was defi"ed as values of 100 ppm and above for eu, Pb JJld

Zn, this obviously limits the usefulness of the geochemical data.

A large ;lumber of Cu 'anom~lies' are prese:1t over' the Red Hills \vheI'E.'

outcropping haematite, magnetite and chalcopyrite veins are present.

A grouCl of Pb anomalies at the South of Gooseneck are probably

transported hydromorphic in character being located in a swamp area.

Isolated 'enoma 10us' results away frOin Ul!! I.P. zones carmct be

assossoJ until the area has been remapped.

Geological mapping of the area and logging of holes drilled

by E.Z. and Rio Tinto is the first priority.

A limited amour.t of geochemistry to define drill targets on

I.P. zones El and Eo.

10.1 Int:r:::,du.0tion

Gradient 3.r~ay I~P., geclogical mapping, limited soil geochemistry,

cc,steaf\ir:g and dialr,(H~d dr5.11 ing have been \HlCJ(ll~takGr' priol' to 1975

Costt:i:!ning of all I.P. anomaly on line 49N ':revealed 8 f of massive

stratabound t~ulphide~. aflsvyinJ 1.B)~ C~J~ 1. 76% Pb~ 0.:':$:; Zn and

37 ~89% FeS2 1i Diamond drilling on lint;; /-i-9N l;lterssctcd l/;i ' of

O~3il7; Cu and 4 .. 2J~ FeS
2

, diamond drilling on linG 48N of- the :~ame I,,1=' ..

zone intersected 2' of 1.11~; Cu, 4,,0% Pb~ 7 .. 0% Zn ;.H1d J5.7% 5 ..

•

•
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. 10.2 GeoloGY: Figs. l, 36 and 37

The area is bounded to the 'liest by the Henty Fault. East of the

Benty Fault the sequence consists of steeply dipping acid volcanics

which probably face East. The interpretation of the stratigraphy

is open to debate. Fig. 36 indicates one possible interpretation.

It is envisaged that a restricted basin e.xisted in the vicinity of

49N during the period of formation of the Queenstown Pyroclastics

and the Tyndall Group. 11le occurrence of chert/jasper fragments

in the sulphides exposed on line 48N and the presence of cherty

layers between lava flows in the river North of Henty Camp suggests

a restricted basin with chemical deposition of Fe, S, Si02 and base

metals with intermittent additions of lavas and pyroclastics during

the Queenstown Pyroclastics and Tyndall Group periods. A room

problem was thought to exist North of 49N because of the Henty Fault;

however and interpretation of the geophysical data available by the

author suggest that the LP. zone of line 49N may extel1d from 47N

to 53N. Detailed geological mapping is required to check this out,

possibly drilling may be necessary if sufficient outcrop cannot be

found.

10.3 Geophysics

Fig. 39 shows the available magnetic and I.P. data in profile form

plotted on a plan of the grid. An anomalous I.P. zone is inferred

to be continuous frum 47N to 531'. The Henty Fault lies to the \1est

of this zone and its position is accurately known on lines 42N, 43N,

461', 49N, 54N, 55N and 56N; its location on other lines has been

inferred from the fact that it appears to be associated with a smell

high resistivity zone. A. HowJ.and~Rose of Scintrex Pty. Ltd. h~s

recommended the use of an applied-potential method to dete1'!'line

the continuity and geometry of the sulphides exposed in the costeaCl

on 49N; This would enta·il grounding. one electrode on the SUlphide

outcrop ~ndgroundin9twoelectrodes, at say 2,000', (East and West

of the outcrop). The SUlphide zone should'then be extremely chargeable

and should be easy to trace North and South from its I.P. effect.

10.4' Geochemistry Fig. 38

The sulphide body on 491'1 shows up as a distinct anomaly in Cu, Pb

and Zn. The shales en 42N and 43Nalso responded well. Completion

of coverage of the LP. zones is required.

10 .. 5 RCI;orry'11~nddtions

10.5.1 An applied-pot",ntial I.P. survey to be carried out ced,=red

on the SUlphide Qxpos\lre on 49N.

lO.5./. Complotion of soil i)eochcmlcal coverage of the possible I.P.

zone.
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10.5.3 Dl"illin9 of two to three holes dependent upon resul t5 vf

the work suggested above.

!?U"~\OND QRIJ:LING RESUL.TS

A brief summafy of the location, geophysical and geochemistry data for

each drill hole is given. Sections of these holes are also presented.

Holes drilled by E.Z •. and Rio Tinto have not been presented as it is

proposed to relog these holes and assay suitable sections of these holes.

Drill logs are also included in Appendix C for holes TYN. 1 (1968), TYN. 2,

TYN. 3, H.A. 3, H.F.Z. 7 and H.F.Z. 8.

11.1 TyndaJ.l--l (1968) Fig. 2

(a) Loca tioD 12N, 2650E Tested 2650B - 2000B

(b) Geophysical Data I

I.P. Percentage frequency effect 11.0% Dipole-Dipole Survey
n= 3 results

(e)

RQsistivity 120 ohm metres

Hetal Factor 242

r'\agnetics - no magnetic anomaly.
;.~

Geochemi stry ..

Coincident 140 ppm Zn anomaly •

.{d) Drillbg Reqults I

"
" •

The hole intersected acid pyI'oclastlcs, inter:mediate

pyrccld~tics and lavas, silt3tc~8, shale and bla~k shale

units. Disseminated pyrite up to 2% was present in s~\leI'al

. sections. This hole was relogged in JanlJal-y 1974 and the

neVJ log .1.S presented in Appendix C. Ho economically

signific3.Ilt mineralization.

11.2 fynd31L-2 (1975) Fig.·21

(a) Location 4N, l.160W Tested 450\1 - 1l60~:

(h) GeophysicOll Dota I

LP. ChRrgeabil ity 50 milliseconds

Resistivity 1500 ohm metres

Magnetics - no magnetic B.noi:1aly.

(e) Geochemistry I

GrRdient Array

•

NO:l-residual soil~, peat swamp, are pre~erlt over the

d!WT;":JJy dr0a, the -80 fraction nBS on€' Cu '8.nomnly' of

8:) ppm and a coincidr:-ut -10+80 fl'actian eu tanomaly~ of

35 ppm., This suggest the origin of the Cu i6 hydromorphic

(el) Drilling Results I

The complete drill 109 I!; p:::osen't.cd i;"( Appendix. G~ A

summary is given beJow.
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o - 631' Volcanoclastic sediments of intermediate

composition interbedded with argillite and

carbonate units.

631 - 837' Intermediate pyroclastics interbedded with

black shales containing syngenetic pyrite.

837 - 845' Fault.

845 885' Acid lavas.

The best 5' section assayed:

685 - 690' Cu 300 ppm, Pb 550 ppm, Zn 1550 ppm.

The pyritic black shales 655 - 686' are the probable

cause of the I.P. anomaly. No economically significant

mineralization was encountered in the hole.

11.3 Ixndall 3 (1975) Fig. 22

(a) Location collared 16N, l700W Tested l700W - 800W

(b) Geophysical Data :

I.P. Chargeability 53 milliseconds Gradient Array

Resistivity 450 omn metres

(c) Soil Geo9hemistry :

No data is available· for line l6N.

(d) Drilling Results:

:rhe complete drlE core] 09 is presented in Appendix C,

a sUfmnary is given below:

o - 216' Intermediate crystal tuffs.

216 - 369' Siliceous crystal tuffs.

369 - 776' Hornblende feldspar phyric pyroclastic and

brecciated lavas.

776 - 1162' Crystal tuffs with interbedded pyritic black

~ shales.

1162 - 1200' Hon\blende feldspar crystal tuff, possibly

-welded.

The pyritic black shale 918 - 964' assayed 5.1% pyrite

with very lc·w bace metal values. This is the probable

source of the I.P. anomaly.

The best 5' section assayed'

pyritic blo~k shole 1060 - 1065' Cu 1200 ppm, Pb lOO ppm,

No economir.311y'signlfio:.ant mineralization was encount.er(~d

in the hole.

ll.tl i-ItA..: 1 and H.A. ?: (1971) Flgt23

.,

Location 20N+200S, 1650W Tested l650W - 2230W

H;A. 1 was stopped "'lJ'ly due to excessive flattening of the

hole ;:nd rl)dri.lle:d H.A,,_ 2.
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tb) Geophysical Datai

Resistivity 6000 ohm metresn =4

P.F.E. 30J,~ Dipole-Dipole frequency domain

Magnetics - A 50-100 magnetic anomaly is coincidpnt with

the main sulphide zone intersected in the

drill holes.

(c) Geochemical Data I

A major Zn, Pb, Cu. (600 ppm, 165 ppm, 75 ppm) anomaly

centered on 2200W was tested at a depth of 550', which

was too deep to correlate, with any certainty, with the

geochemical data.

(d) Drilling Results I

Each hole, as would be expected, intersected similar

11thologies. An altered agglomerate with disseminated

pyrite in the matrix was intersected in H.A. 1 and H.A. 2.

From 20 - 120', H.A. 1, averaged 9.0% FeS2, 0.08% Cu, ....

0.04% Pb, 0.10% Zn, this is the probable source of the

major I.P. anomaly.

The best 5' section wasl

H.A. J 80 - 85' 0.35% Cu, 0.2~% Pb, 0.66% Zn, 19,2% FeS2 ,

This mineralization is of geological significance although

not of economic tenor.

•
Gradie,.t Array

Tested 1400W - 2000\'1

Chargeability 34 milliseconds

Re::iistivity 5000 OM r'lctres

Magnetics - H.A. 3 is located on the western flank of a

1.1'.

11.5 H.,P, • } ( 1975) Fig. 25

tal Location 23N, 1400\'1

tbl G80physical Data :

major magnetic, 1200' in width 2000 an:pl i tude,.

anomal y centered on 1.200\'1, pl'obably a V!0S t

,dipping dyke-like source; this anomaly

effectively masks any mag:'ietic res pons e

related·to the I.P. anomaly.

(c) Geocher,1iccd D3ta t

, SOli geochemistry revealed two major anom"Jies, Fi.g. 2~,

or.e Cu anomaly with minor Ph" Zr: coincident with the I.P.

anNna 1y and a CuPb Zn anomaly coincid~:it with low

resi.f:tivity but rIo chtu:g~?nbili.ty.

(d) D:::il1ing Rosl.11ts 1

The drill c0ir.pl et.€ cor~ log it:: pl'esentcd in Appendix G~

a !:~ur;\lT\ary is giv(~a oelow;

7 - 103' Acid agglomeratos and lapilli tllffs.

103 - lIB' Pyritic bl.~ck sh:de -
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zones, carbonate units and minor pyrite.

436 - 800' Interbedded carbonate beds, crystal tuffs and

fine tuffs.

No apparent explanation of the I.P. anomaly was detected.

,

"

Tested 2480E -1900E

Fig. 26

. 63N, 2480E

Geophysical Data I

I.P. Chargeability 17 milliseconds )

Resistivity 3200 ohm metres
) Gradient Array
)

Chargeabil i ty 42 milliseconds ) Pole-dipole

Resistivity 250 ohm metres
) n = 50)

(c)

Magnetics - a coincident 400 magnetic anomaly.

Geochemistry I

A broad soil geochemical anomaly of 300 ppm Cu, with a

700 ppm pea~, and a broad coincident 200 ppm Zn anomaly;

is coincident with the I.P. and magnetic anomalous zones.

(d) Drilling Results I

The hole intersected a dark green chloritic rock with

11.6 H.F.Z. 1 (1974)

(a) Location

(b)

•
pyrite, minor

The Ni values

quartz veins and minor chalcopyrite.

0.04% over the section 250 - 500', and the

moderate magnetic anomaly, suggest that a sheared dolerite

is the main rock type in the section. This section assayed I

250 - 500' 0.11% Cu, 1.45% FeS2•

Tested 2550E - 1750E•
11.7 P..F.Z. 2 (1974) Fig. 27

(a) Location 65N, 2500E

(b) Geophysical Data I

I.P. Chargeability 18 milliseconds Gradient Array

Resistivity 2800 ohm metres

Magnetics - no obvious magnetic anomaly.

(c) Geochemical Data I

..' -'.:.t'

Breccii~ted acid ,',i-ava~~ .~;;nd tuffs ..

FJI~e-I':1.ediun\ -~r;J:i'n'c-d; d~loritir, tuff.

Fault.

Fin~-mcC:ium grainedchloritic tuff, sheared.

Siliceous ar..id lava.

0 - 235'

235 - 242'

242 - 278'

278 - 388'

388 - 535 f

535 542'

542 - 663'

663 - 1013'

A 200 ppm Zn anomaly with no Cu or Pb response is

coincident with the I.P. anomaly.

{d) Drilling ResuJ.ts I

A su~~ary is given below:

Dark grey green sheared chloritic tuff.

Pink acid lava, 5heared.

Sheared chloritict~\ff.
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No sulphide mir.eralization was visibJ:.' in the core, whi(;h

was not assayed .. No expla~lotion of the I .. P. anomaly was

intersected in the hole.

11.8 ".F.Z. 3 (1974) Fig. 28

(a) Location 43N, OE

(b) Geophysical Data I

Tested OE - 300E

Gradient ArrayI.P. Ch~rgeability 21 milliseconds

Resistivity 6000 ohm metres

Magpetics - no coincident magnetic anomaly.

(c) Geochemistry I

Two soil anomalies lie upslope of the I.P. anomaly.

\'lest ~ Background

Cu 90 45 20 ppm

Pb 90 105 20 ppm

Zn 120 40 30 ppm

Drilling Results

A summary is given below:
• I'

O' - 244' Acid lavas a~d tuffs.

Fault

O O"f _.A
.....,I;)~0.01% Pb,Seotion 380 - 416' assayed 0.08% Cu,

244 - 380' Shale siltsontes becoming more shaley and

finally black shales. Fault zone from

335 - 380'.

380 - 416' Badly broken and sheared acid lava with

pyri.te, quartz, minor barite and hydromica.

416 .- 5::>2' Fresh massive lavas and crystal lithic tuff •

. The black shale and sheared pyritic lava are the probai:Jle

I .. P. source ..

..

3.2';6 FeS A •

"'-
No economically significar,t mineralization.

11.9 H.F.Z. 4 (1974) Fig. 29

Geophysical Data I

(a)

(b)

Location 42N,. oon Tested OE - 400E

Grndient ArrayChargeability l5 milliseconds

Resistivity 5000 ohm metres

Hag~ictics - brood wagnc?'Lic zone; If.d.th a pt'ak of 300

- I.r.

above background coinciderlt with I~P. anomaly~

(c;. Geochel!listry s

Soil anomalies coincident wi t.h the I.P. zone.

eu lW ppm, Pb 120 ppm, Zn 22~) ppm, background "2.Jues

Gu 15 ppm, Ph ?S ppm, Zn 40 ppm.
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(d} Drilling Results I

A summary of the drill log is given below:

o - 343' Acid pyroclastics and lavas interbedded with

intermediate lavas.

- 343 - 47<)' Tuffaceous shale and siltstone, strongly

broken - fault.

- 541'

- 626'

479

541

Fine grained acid tuff or siltstone.

Shales some graphitic, small quartz and barite

veins, minor sulphides.

626 - 640' Acid lavas, minor tuffs.

640 - 642' Fault zone.

644 - 70S' Acid lavas and tuffs.

•
The shales are the probable cause of the I.P. anomaly.

No economically significant mineralization was intersected •

11.10 H.F.Z. 5 (1974) Fig. 30

(a) Location 49N, 10505 Tested 10505 - 15505

(b) Geophysical Data I

I.P. Chargeability 50 milliseconds Gradient Array

Resistivity 2000 ohm metres

Magnetics - no magnetic response.

(c) Soil Geochemistry I

• ( d)

01 Ph Zn

Anomaly 65 65 80 ppm

Background 10 10 15 ppm

A distinct anomaly coincident with the I.P. anomaly,

(note: the use of laO' sample spacing would have missed

the anomaly).

Drilling Resul ts I

The I.P. anomaly was costeaned prior to drilling and

8' of 37.9% FeS", 1.8% Cu, 1.76% Ph, 0.20% Zn was
~

exposed. The best intersection in the drill hole was

l4P of 4.27:; FeS2 and 0.34% Cu with minor Pb and Zn

values. A f,ull'JIlary of the drill core log is given bdow:

o - 370' Intermediate 1iwas, acid pyroclastics and

lavas.

Acld ldV3:J't r:iassive silicified ,Ino brecciated;

429t- 445'

445 - 668'

370 - 404' Major fuult zone.

404 - 429~" Fine grained siliceous acid volcanics. NinoI'

disseminated pyrite, and chalcopyrite.

Acid ':cuffs Bnd lava, minor disseminated pyrite.

intt>rbc'dncd coar'SG tuffs becomi:"19 more sedirncntvry

toward!:! tho (;no of top section.

668 .. 678' ~'~Ias:;ive polymict cotJ91omer:Jte~
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S1';)'11 fl (;ant

.q04 - 41~)'

415&- 429t'

mineralization:

0.01% Cu, 1.1% FeS2
0.34% Cu, 4.2% FeS 2

11.11 gb-2 ( 1974) Fig. 31

(a) Location 48N, 1l00E Tested 1l00E - 1470E

(b) Geophysical Data :

Gradient ArrayI.P. Chargeability 12 milliseconds

Resistivity 3000 ohm metres

Magnetics - no magnetic anomaly.

(e) Geochemistry:

No coincident soil geoch~mical anomaly with the I.P.
anomaly.

(d) Drilling Results I

Drill core log summary is given below:

o - 353' Mixed acid and intermediate volcanics. •Soft clays, major fault zone.

Fine grained acid rock.

l'I,assive sulphides, minor quartz veins and

353 - 375'

375 - 376'

376 378' .

378 - 4~)~ ,
~.J

435 - 467'

467 - 523'

magn~tite.

Acid lava and tuff, minor sulphides.

Acid pyroclastics and lava.

Green brown tuff breccia, fragments of acid

lava.

The sulphides are the pr.·cbable cause of the LP. anomaly.

Significant mineralization:

376 - 378' 1.11% Cu, 4~O>~ Pb, 7.0% Z!'"t, 30.2% FeS2
378 - 425' 0.01% Cu, 0.02% Pb, 0.02% Zn, 3.1% FeS",- •425 - 435' 0.46% ·Cu, ·0.03% Pb, 0.03% Zn, lO~6% FeS2

Tested 300W - 1150W

11.12 ~.Z. 7 (1975) Fig. 32

(a) Location 40N,·300W

. (b) Geophysical Data:

LP•. - a broad double peaked anomaly.

Cha:cgeabil i ty

Resistivity

34

4000

18 milliseconds

Gredient Array

1800 Ohfil metres

(e)

Nagneti. cs - 100

Sci) Geochemi stry :

~r.omdly 2leress I.P ... zone ...

A coincident, vJith the I.P., double pc-aked :::,oil ~nomZlly

in both -10+80 and -so fJ'ilct1.ons.

-flQ....!fa c t ion 9d f£ Zn

\t!-e ::it. 65 6'- I1S ppm.)

Eust 745 60 70 ppm

Backgrc-und 1:, ".'\ ,~. -
P~Ii\.c.'.' ,(:i,)
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(d) Drilling Results I

The complete drill core log is presented in Appendix C,

a summary is given below:

from 434 - 480' are the probable cause of the I.P .

geochemical anomalies.•

30 - 109'

109 - 257'

257 ~ 434'

434 - 480'

480 - 662'

662 - 679'

679 - 855'

Significant

247 - 255'

195 - 255'

Mineralized

Intermediate tuffs.

Acid pyroclastics, up to 8% pyrite towards

the end of the interval.

Vol canoclastic s'ediments.

Pyritic black shale, 3-4% pyrite.

Shales and siltstone.

~~jor fault zone.

Mixed acid pyroclastics and lava with dolerite.

mineralization:

0.31% Cu, 0.25% Pb, O.5Y;b Zn, 8.1% FeS2
0.07% Cu, 0.02% Pb, 0.06% Zn, 2.2% FeS n

L

zone from 195 - 255' and pyritic black shale

"
)

I
J'

II

"

"

anomalous zone •

Geochemical Data •

A small soil geochemical anomaly is coincident with

the eastern peak of the I.P. anomaly.

Soil

Chargeabil Hy

a broad double

I'
I
I

anomaly overlaps the I.P.

/~ milliseconds

Gradient Array

4000 2200 ohm metres

peaked anomaly.

~Iest Peak .=E~as~t"-,-P",,e~ak~

150

Tested 1500W - 900W

Data:

Resistivity

Magnetics - a broad

Geophysical

I.P. -

(e)

H.F.Z •. 8 (1975) Fig.3~

(a) - Location 38N, 1500W

(b)

•
-80 mesh fraction eu Pb .£!
Anomaly 50 30 80 ppm

Background 15 15 20 ppm

(d) Drilling Results :

The complete drill core log. is presented in Appendix C,

a sun~ary is given below.

o 72' Shales.

72 - 18S' Greywackes.

185 ~ 296' Shale Dnd siltstones.

296 - 460' Acid, mediu,n to coarse lapUli tuff.

460 ~ 642' Acid pyroclastics, minor disseminated pyrite

increasing ~owards the end of the hale.
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642 - 64:" Hinor fault.

645 765' Aut.obrecCiated acid lava, minor carbonate uni.ts.

Cu Pb Zn f§§.2
Section 460 - 64:" assayed 280 180 :'75 2.0%

625 - 645' 290 820 2675 2.6%

The sUlphides from 460 - 645'. probably caused the 40

millisecond I.P. anomaly. ~o obvious explanation was

ween in the core for the 30 millisecond peak to the west.

Tested from 3110E to 3440E

11.14 Red

(a)

(b)

Hills No.1 (1971) Fig. 34

Location - collared at 16005, 3110E

Geophysical characteristics of anomaly drilledl

I.P. Chargeability (1) 22.5 milliseconds

(2) 13.0 millisec0nds

Pole-Dipole Arrays

(1) A 1-1 N
(2) M N A

Resistivity (1) 2200 ohm metres

(2) 4000 ohm metres •
5.P. 10 millivolts

}~gnetic6 - 2000 peak, background 600

The I.P. data infers a shallow source.

(c) Soil sampling - no results for Cu, Pb or Zn greater' thar.

100 ppm were found.

(d) Drill ing - minor magnetite, pyrite and rare chalcopyrite

'splashes' were intersected in aCid lavas.

No economically signi ficant mineral ization.

11.15 Red Hills No.2 (1971) Eg. 35

Tested from 2500E - 2800E

characteristics of anomaly drilledl •Cha.rgeabi U t Y (1) 28.2 mill i seconds Pole-Dipole Data

(2) 29.:' mill iseconds

Resistivity. (1) 2450 ohm metres Background 4000

(2) 1660 c,hm metXGS ohm metres

I.P"

Location 16005, 2500£

Geophysical

(a)

(bi

S.P. 37 millivolts

Magnetics - 19020 peak, background &;0

l .. P. SOlirC'e n<1s depth i:1S well as shallow Ch<JT(\ct1:oristics.

(c) Soil sarlpling - a en peak value of 147 ppm~ all l)ther values

were 1855 than 100 ppm-~

(d) Drilling" located Fe stained broken lava~; odjzcent to a she'lr

zone. No economica.11y significant mirH:"J."dlization ..
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11.16 Red Hills No.3 (1971) Fig. 36

Geophysical characteristics - Data is not available from this

(a)

(b)

Location - collared at 2900S, 2400E Tested 2400E to 2660E

Background

I.P.

line and is

Pole-Dipole Data

7000 o/m

6000 aim"

projected from 24005.

Chargeability (1) 27.0 milliseconds

(2) 26.8 milliseconds

Resistivity (1) 2800 ohm metres

(2) 3900 ohm metres

S.P. 60 millivolts

Magnetics - 3000 ,background 600

(c) Soil geochemistry - no reults available for line 29N but

strike projection are given from lines

245 and 32N.

245 - a copper peak of 3900 ppm

32N - a copper peak of 1100 ppm

• (d) Drilling - b~ecciated acid lavas with haematite, magnetite

and very minor pyrite were encountered.

No significant mineralization.

12. ~G£OCHEMISTRY

Sarn;:>les tollected during the 1974-75 season were assayed for Cu, Pb, 2n ,
and in some cases for Ne, K, Mg, Ca, Si02 , ·The sample locati~n sites

ar-e plotted 0nFig. 41, the nssay data and identificati~n of ec.ch safiiplc

are presented in Table 5, the rock type code is the same as used on 1:6000

scale geological plans.

•
Trace Element Chemistry

Mear, values, x, and ranges have been calculated for the major rock types.

is the standard eviatioll ·from the mean (i.e. geometric mean).

il0..9 Vol canics f1! Ph Zn
- C- Ox - 0 ppm 0

x 70 40 60

x + cr 165 90 140

InterFtediate VoJ.£§JliS,1 Cu Pb ~

x - (f' 15 ppm 5 35

x 45 25 70

x + 0- 75 45 105

Bnsic Vo],.canic5 £\l Pb Zn

x - iT 0 ppm 0 60
- 90 35 105::

x + g- IBO 75 150



- 29 - 473036, ", .

, ,

. ,

I I

I I

The main feature to be n~~cd is the relatively restricted ra,1g" of assay

valves foriilJ trace 81ements in the intermediate volcaniGs. The reason

for this type of study is to enable some quantification to be made of any

individual rock assay, s<.mples which report asC'ay values outside of their

expected ranges may be considered as geochemical 'anomalies'. The

signifibatJce of~ these 'anomalies' may not be apparent. It is hoped to

extend this type of appro~ch to data from the Cambrian Volcanics of the

West Coqst in order to determine if regional variations within and between

differe~t areas are present and whether any relationship to mineralization

exists. Samples are collected as part of routine field mapping programmes,

collection of 'normal' sarr~les as well as unusual rock types is necessary.

!'!'ajor Element Chemistry

All t.he rocks assayed so far and data from Solomon 7 at Rosebery and Ht.

Lyell when plotted on a Na20 + K
2
0 vs 510

2
diagram, plot in the field of

5ubalkaline volcanics. This diagram is also indicative of the nature of

thl? al t.eration types it, rocks associated with mineralization. At. Mt. Lyell

the mai.!, 81 teratio[\ is ch,coritic arJd sericitic, at Rosebery the major",
alteration serlcitic, at Hercules the main alteration is silicification.

Major element studies of this type may lead to development of a technique

fer the recogn5.tion and identific~tion of potentially mineralized provinces

in the Tasman Geosyncline of New South Wales for example. The Iilajori'ty of

'Acade~lic' res0ilrch into this type of field is either 'too localized or too

regional in its scope, although l.t is obvIous.ly a valuable s.ource of raw

data. As with trace element studies, this.type of study can 'be ca~ried

out E,S vart of normal field mapping programm0s.

One inferenCe L'tnt may be drawn fro;n the data available su"gest that at

Rosebery, Hercules a~;d ltLt. Lyell K2C ') ,1 ..

Na:cP

•

•

I, ,

1. To d"te exploration by i".t. Lyell on the \'[estern part of E.L. 9/66

hn$ resulteri. in 16 drill holes of which five) H.A. 1, H.A~ 2, "H.F .. Z.. 5,

H.F.Z. 6, H~F~Z. 7,arld one ~05tean have inte~5ec·ted significijnt

minera 1i z.a t ion.. Al thou0h Ilene 0 f the iil tcrsectiof;S \\'d 5 0 f eU.l['lomic

grade over any significant width all could be ~ssociated with an

economic t~rget.

A.Il the ;nincralize.tior. located $() f{~r) lies stratigri1phice.lly very

cioseto trH~ contact between the Quc0ns,tmvn Pyrocla~ti(:s {::<flO the

Tyndall GXQUP~ . This locus shoul d be furthe.:r tos ted by dri 1. t ing.
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2. The White Spu, area

evidence, but a lot

- 30 -

of Block C has excellent potential on

of \'Iorkprior to drilling is required

4730,37

geological

in this area.

II

I
II

3. The various areas have been grouped as to priority for further

expenditure-and are listed below:

Rock geochemical programmes have considerable potential and

co-operation with Universitys and Mining Companies should be sought

tv accumulate more data.

• 4.

1st Priority

2nd Priority

3rd Priority

4th Priority

, Henty Fault Zone

Howard's Anomaly (Block B)

White Spur (Block C)

Mt. Read (Block C)

Red Hills-Gooseneck (Block E)

Block A

Block B other than Howard's

Block D

, ,, ,

•

5. The re-organization and re-interpretation of available data required

to 1'e-assess the programlne I'lest of the Tyndall Ranges has been usefuL

A similar exercise undertaken for the Selina, Rolleston-DSJra areas

may indicate further potential.

14. FECOj'Vf:ENDATIONS

Block A

Cut and grid lines 37N and 39N to carry out small soil sampling

ar.d I.P. programme.

(ii) Repeg line 26N to complete magnetic coverage.

Block B

(i)

( ii)

( iii)

(iv)

(v)

Drill I.P. zone B3.

Costean I.P. zone B5A on line-s 5N and 8N.

Costean I.P. zono B5C on line 2N.
Conduct down-the-hole loP. survey on drill hole H.A. 3.

Consult a geophysicist on the s(!lection of further tar-get

related to H.A. 1 and possibly H.A. 3.

i'lhi te Spur Area

(i)

( ii)

(iii)

Extend present grid and cut intermediate lines.

Extend soil geochemistry programme b coVer new grid.

Covcrag~ of complete area with <Jr3dient ax"r2.Y I.1=>. or E.l--i .. ,

dependent upon the recofluner',dation of an indeper.oent geophysicist.

( ')' L " 1." 1 d"" 'c?" ,. - t ' +h "I~ ., SlV oganu ,!-5sayth::i" ._ rl.l;'po 1..:',[ 03.0 .. In 0 11\ ... € nulU} pur arc.a.
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.§.lock C
( . )
\~

(il )

Nt. Read

Soil geochemistry of lines 42N - 50~.

Li.mited soil geochemistry of I.P. anomalies and soil anomalies

North of line 5014.

lli.2ck_l:!.

(i)

( il)

Soil sampling of I.P. zone 01.

Detailed soil geochemistry on the

614 close to the Henty Gorge.

soil anomalies Of] line 4N and

Hentv Fault Zone

BlocU

(i) Geologica 1 mapping of the area: and the logging of drill core from

holes by B.Z. and Rio Tinto.

(ii) Drill I.P. zone El at Northern end.

(i)
(ii)

( iii)

(iv)

, Petailed geological mapping.

"An applied potential survey to be centexelf on the coste,3n on 49N.
~~

Complete the sail geochemistry programme.

DI'ill at least two more holes in the zolOe, the fh'st to be

collared en line 5014.

•

•

, ,
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IM21-E 5 - 1 - 00
* See Fig. for Key

Sample Area Co-ordinates Rock Type* Cu Pb Zn Na 20 Kp CaO . V'gO Si02 Thin Sectior.
No ..

9906 Block C 42N lapfq 20 30 70 2.56 3.43 0.80 0.54 74.26 ACid lova?
pyroclzstic K

9907 " .. 2apf 95 145 190 3.50 2.17 5.04 4.48 52.32 Basal tic andesite
lava

9908 " " 3a/b 15 165 195 4.72 0.52 4.00 3.23 59.12

9909 " 40N lapfq pyritic 85 220 140. 3.78 3.19 0.55 0.71 70.54

9910 " .. li 5 15 60 4.85 1.99 0.31 1.04 69.18

9911 .. 38N 3<)/b pyritic 30 20 ].40

9912 " 37N 3b 15 25 90

9914 Block A 28N li 5 10 35

9915 " " 2t7. 5 25 75

9916 " .. l<)pfq 10 80 45

9917 " " It?w 15 85 20

9918 Block D " la/ltw 20 245 60

9919 " " It co<)rse 40 10 45

9nO Block A " lapfq 5 10 40 3.91 2.95 0.08 0.16 77.96

9921 " " It 10 10 25

9922 " 34-36N lapfq 5 10 5 3 .. 24 3.37 0.06 0 ..05 80.26

9923 " " Itl 85 35 45 2.83 3.79 0.10 0.56 . 76.2"1

9924 .. " Itl 5 10 50 3.10 3.25 0.10 0.41 77.58

99~~6 " 37N Hlw/a <)u 10 15 50

99'27 2t/a 5 10 ~,5

'')92& " 32N It;'; 5 110 15 ~

9930 " " 1a flow 60 190 675 Shale/vo'lcanic ..;J

b<)nded/n fragmen.ts W
0

9931 " " pseudo go(',san 15 25 150 .Cr 120, Ni. 295, Co 60, Mn 2600 W
.~
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Sa.!iiple Area Co-ordinates Rock Type Cu Pb 20 t' A K '\ CaD

.
14gO '>1°2 Thirl Seci.:iQ""

r~0 .. "a,2v 2v

-----
9932 Bleck A 401' la au pfq 30 10 60

993:5 " 28N 2!ltxe 10 20 7~i

9934 " " lapfq 5 1~- ~~._.. ::)
~-'

9935 Block C 381' lapfq 5 15 20

9936 " .. 2t/apfq 10 15 8!.:,

9937 Rlock A 40N la/twpqv 35 20 2~

9938 " " Itq 160 15 2~ Xstal tuff/Std. Na

9939 to " 3a 90 70 80
•

9940 lTqf 30 10 30

9941 2T?w 55 10 ...... 1:.;
"-~

9942 lapqf 15 ~:5 75

9943 Henty Camp Bridge 2/3t 15 50 95

9944 Block A 41N 5a 20 60 160

9945 Her~ty Camp 40N 2t 60 90 90

9946 Block B 26N 2t/a 80 75 240

9947 Henty Camp lapq 25 30 75 5.94 0.54 1.82 2.49 76.70

9948 .. 2tl 20 5~) 120

99-1-9 2/1tw 15 20 '15

9950 Bleck B 2N it 40 50 40

99:'>1 " .. 2tpf .('>0 35 45

99~)2 .. 4N 2tpf 40 10 70

';953 2a/tpf 130 10 20

9954 " to It siliceous 35 10 "~
~

9955 " 6N It 165 10 "..' -.1
9957 .. BN pseudo gossan 45 10 9:· Ag 0.5, er 80 ,:W

.0...
'.
~• • 0
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Semple Area Co-ordinates Rock Type Cu Ph Zn Na20 J<?O CeO I1:g0 5i0
2 rnin Section~ T.\to.

20719 ~ln Wad 70 129 5 Ni 5
lapf

20720 Block C 45N lapfq 216 20 41 3.78 3.73 0.29 0.32 78.02 Ni :;

20721 " 46N ITxpfw 93 20 63 1.89 2.65 0.10 0.18 72.12 Acid tuff-lava. Na

Ni 5

20722 " 48N la/t 188 40 103 4.18 0.36 7.56 2.49 60.96 Ni 5

20723 " 52N 3apf silicified 99 10 12 1.48 2 .. 83 0.07 0.13 75.70 N' '"... J

2072t.~ H.F.Z. 52N 1ilp:q/t 94 40 60 1.89 4.23 0.20 0.45 75.64 Ni 5

20725 Nt. Head 60N 2pf spotted 193 20 131 0.59 2.19 0.11 0.90 56.94 Ni 17

20726 " " 2/3pf 162 50 106 1.46 2.53 0.11 1.16 60.76 A!1desite?

Ni 12 pyroclastic. Na

20728 " " la/t 101 20 43 0.45 2.53 0.08 0.31 £12.86 Ni 5

20729 " lapf/t 137 40 55 0.86 3.19 0.06 0.28 78.62 Ni 5

20730 " la?/ltpf 404 40 42 2.38 2.75 0.07 0.28 75.70 Acid pyrocbstic. 1""
altered Ni '"J

20731 ltxpflw 25 4 36

20732 ltxppflw 43 12 26

20733 v,lf1ite Spur 24N lapf/lwt 25 28 3.48 3.23 0.62 0.25 80.02 Ignimbrite. K

r,r'7~'" " JBN lo.pf/lwt 223 22",--,j , ...!'+

20735 " 30N ltxpfw 32 28

20736 " 38N Itpflw 28 10 36 1.96 2.94 0.18 0.53 77 .61

20737 " 40N Ii 152 166 2S 3.77 2.14 0 .. 42 0,,45 77.80

n 42N ltpflw 33 4~1..
,.j;;"

20738 --1
2,J73Q " " la/i 35 24 29 2.11 3.45 0.59 1.52 76.52 ,.W

14 2.09 4.24 1.04 1.19 73,02 "0
20740 " " lapfq 34 22 1. ,M:;o.• • ,.j;;"
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" 30N 13pf 43

" 36N .. 41J.l
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" 14N 5/lt 31
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" lBN 1/2pf 51

" Henty Hive!' 20N 3b 47

" " 26N 3b 127
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" 18N 5/lt
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" 18N 5bv

" 6N 3pqf
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APPENDIX A.

REFERENCES

Nmual RepoTts - available from 1967 to 1974.

,
i i

I I, ,

I I
, ,
,

2. Geophysical Contractors Reports

(a) McPhar 1968 and 1969 Frequency domain dipole dipole I.P.

•
(b)

(c)

surveys of Blocks A, B, D.

C.G.G. 1970, 1971 - Pole-dipole loP. surveys, S.P. and

Resistivity of Block E and Selina, Rolleston.

Scintrex 1973, 1974, 1975 - Gradient-array I.P. surveys of

Henty Fault Zone, Blocks A, B, C. Turam survey Mt. Read. Turair

survey at Lake Selina. Drill hole logging. Soil mercury vapour

analysis.

Irvine 1974 - He-interpretation of HcPhar's Geophysical Data.

\ i

! I

I I

! I
i i
I I

) I

I I

Rio Tinto Southern Explontion Reports, geological and geophysical,

on Red Hills, Gooseneck~ Lajee Dora and Howard's.

4. Corbett et al. 1974 - J. Geol. Soc. Aust. Vol. 21, pt. 2, pp. 173-186.

• 5. Electrolytic Zinc Co.

Hill s-Gooseneck.

Derill logs of holes R.H.P. 94 and 95, Red

, ,, ,

6. Baker (Dept. of rl,ines, Tae,mania) G.S.A. Abstrac.ts Brisbane 1974.

7. !II .. Solomon SpUEee, Keratophyres 2nd the Mt. Lyell and Rosebery
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APPENDIX B

ANALYSIS OF GEOCHEllICAL DATA I PROBABILITY CURVES, THEIR CONSTRUCTION AND USE

INTRODUCTION

•

Geochemical data is collected to find anomalous populations, which may be

related to different rock types, differing soil or sediment regimes and

mineralization. The majority of geological data is thought to have a lognormal

rather than a normal distribution, hence the lognormal case will be discussed,

but other types of distribution, e.g. Normal or Gaussian distributions, may be

treated in a similar manner •

.. CONSTRUCTION OF .\ LOG PROBABILITY CURVE

(i) The first step is to construct a histogram, i.e. count the number of

individuals within the population under study which fall into each

c13ss interval. Each class interval is then expresseJ as a percentage

of the total population. Then integr2tion is applied to "he results,

i.e. each interval is given the value of the sum of all the preceding

percentages plus its own, (individual numbers may be su~~ed and

percentages then calculated, as in example - Table I).

l:
I I, ,, ,

II
, ,

i i

-. (il)

(iii)

The probability is then plotted against the class interval on log

probability paper. The mid point of the class interva: ~hould be

plotted, if a log interval is used for classes then the logarithmic

mid point should be used.

Selection of class interval I

In the example given, classes werp selected by inspection, this is not

always possible, e.g. with a rang~ of say 0 - 60 ppm. It is desirable

to have between 10 and 20 classes, so we take the logurithm of 60 1.4,

divide by 14 and take antilogs of 0.1, 0;2, 0.3 - 1.4, this gives 14

clASS intervals when rounded ofl

.0, 1, 2, 4, 6, 8, 10; 13, 16, ::>0, 25, 32, 40, 60 ppm

This more vigo.ous selection of class interval is probably desirable

but is in n:ost cases not necessary ..

Size of population :

It is possible to trEat populations with ~s low as 50 samples, howp.ver,

if less than 100 samples are treated it is recommended that the points

be plotted with their 95% confidence limits shown (a simple I"!omogram

can be found in Lepeltier, Beon. Gecl. Vol. 64, pp-. 542) 'to 4.<llow a

visual estimar(~ of tht~ significonce of th'2 curve pl~oduC0d by ll:ait,?d

populatior"3 Ii

1 I, ,

Ii
Ii, ,, ,

I I

I I
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"',....:.i

Interval '0 ppm 5 10 20 30 40 SO 60 70 80 90 100 125 150 175 200 300

No. 4 53 117 26 1] 4 3 2 1 2 2 3 2 1 1

':f£ No. (Cumulative 4 57 174 200 211 215 218 220 2::;1 222 224 227 229 230, 231frequency)

~'N c;J C£ Probability tv{C- 1.72 24.57 75.0 86.2 90.9 92.6 94.0 94.8 95.3 96.1 97.0 98.3 99.1 99.57 100. ".,Ft>l"Ward

.p,robability 0' lCO 98.3 75.3 25.0 13.8 9.1 7.4 6.0 5.2 4.7 3.9 3.0 1.7 0.9 0.';3Heverse /0

•
}~

""'1,
-:W

0:::>
~

00
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1000

500

'"

.J •
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B• "- •
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'l: •
~

" 10 •
9 ./8
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6 •
5 /4 •

3 Yz •

/
1

60 10 80 90 95 99 9990'1 ,5 10 20 30 40 50• P/tO$A$It/7"l' %.

"" OF SAMPLES n = 615

METAL Cu

.SAMPLE TYPE·...... Salt

HORiZON ...... • .. •.... 'C'

1" ORDER THRESHOLD· ..... 30 ~.~.m. I - POINT OF INFLECTION

,"ORDER THRE5HOLD ;" ... 23 Hm. A .. POPULATION A 2'3%

3" ORDER THRESHOLD pp~ 8 .. PO PULA TION B 91-1%

8ACKGROUD MEDIAN 8 ~.pm. C.. POPULATION C

FRACTiON" -80

THE POPULATION RESOLVES INTO TWO LOGNORMAL
DISTRIBUTIONS A S. B. THRESHOLDS ARE TAKEN

=AT .11.A So 99%8.

95 %CON~IOENCE LIMIT

r-=-=-:-=-:-:--~,.--r'----JTHE MT LYELL M.& R Cov. LTD. meED ~G" I
MT. TVNDALL AREA thEe'EO. N. S'H r

E.L. 9/66 QAT( J,i~ '75 I

STATISTICAL ANAL\"SIS O~

GEOCHEMICAL DATA. WHITESP'1I1i
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1000 r---,---,--...,.-r---,r-..-r-r-r-.--,r---r-r---r---r---,

500

995 10 20 30 40 50 60 70 80 90 95

·I'Jl08A8iurr· %

W' OF SAMPLES n = 615 I" ORDER T~RESHOLD ...... 60 ppm. 1- POINT OF INFLECTION

METAL ...........•••... Pb 2" ORDER THRESHOLD
30 A- POPULATION A 100'£ .~.~ m.

. SAMPLE TYPE .•..••• SOIL 3AO·OROER THRESHOLD ~.p.m. B - POPULATION B

HORIZOI'l········· .•••• 'C' BACXGROUO MEDIAN ,-" .. 13 ~.~.m. C - POPULATION C,

FRACTION .... • ....... -aD 95 %CONFIDENCE LIMIT

.ONE LOGNORMAL POPULATION IS PRESEI'lT, T~RESHOLDS

HAVE BEEN CHOSEN AT 9T·5~ AND 99~ OF
~ ~. (i+2<J, .i+$lf)

THE MT. LYELL M.B. R. (OY. LTD.
MT. TYNDALL AREA

E.l. 9J~6

.STATISTICAL ANALYSIS OJ:'
GEOCHEMICi\l. DATA WHITE SPUR

TRACED. RoW

, ,
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B3

500

A

100
~
~,.
~

~,
~ 50

~
'\

20

~

~'I:
10
9
8
7
6 •
5

4

3

Z

I L_--L__..L._--I_..L--I_L..L..L....JL....JL-.l..--l.__L.._-l..-"-_-L_--.I
0·1 5 10 20 30 40·50 60 70 80 90 95 99 999

P/lOBAH/Un %

N' OF SAMPLES n ~ 615 1" OROER T~RESHOLO ...... 150 p.p.m. I';' POINT OF INFLECTION

METAL ••••••••••••••••• Zri 2M'·ORDER THRESHOLD ...... 35 ~.p.ln . A- POPULATION A ,'!.

SAMPLE TYPE······· SOIL 3"· ORDER THRESHOLD p.p.tn. B - POPULATION B 97.

HORIZON ......... ;.... Ie' 8ACKGROUO MEQIAN 10 C-' POPULATION C 90%

F'RM:T10N .......... ;. -80 95 %CONF'IDENCE LIMIT ----_...

THE POPUL...TION. RESCL'iES INTO THREE LOGNORMAL
DISTRIBUTIONS. THRESHOLDS AAVE BEEN SET"'T

:- 99't C & I'~A.

THE Ml LYELL M. & R. Cov. LTD.
MT. TYNDALL. AREA

H.9/Go
STATISTICAL ANALYSIS OJ:

L..... ..-- ...-.-_..-- --I-...::G~£()CHEMICALDATA WHITE SPUR

TRACED. R.G.W

CI!EC~ED. ~:.:H
DATE, J,lj '75

APPEND~
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•. .1000 ..---T-.......-T--~--.-""T'"-.---.-,.-,.--r-,..--r~,....---,--I-r---.

500

•
" ./

I. ., I. I y "
j-

I•
/

i.'
! B

t

/
/

/'
./

,/
,/

Y
•

••••. 5 1020 30 AO 50 60 10 ao so 9.5

J'A04A4/LITY %
99 99'S

I

A - POPULATION A 1'5%

I\.c. POPULATION !l 98·5%

. I - POINT O~ IN~LECTION

C - PQPllLATION C

95 %CON~IDENCE LIMiT

tIT. ORDER TWRE5HOLD ,......,' IZO HOI.

ZOO'ORDER THRESHOLD .... "-, 100 ppm.

3'" ORDER THRESHOLD p.p.m.

8ACKGROUO MEOIAN 10 p.~....

SAMPLE TYPE, .. ".. SOIL'

N' OF SAMPLES n· 5"

FRACTION'...... ..... -10+80

MET"L ,., , '"

HORllON... • .. " , ... ,,, ·C·

APPENDIX B

THE POPULATION RESOLVES INTO A LOGNORMAL POPULATION r--:::7':"::=--"'-=....,.,..,.",..,.-,..,....,c-=--,,-.......,.--......------!
• • THE MT. LYELL M.& R. COV. LTD, TRAetD. RG.W

r'A AND A' LOGNORMAL FRACTION B. THRESHOLOS, HAVE J--..:..:.:..::.....::..:..:..;....::..:.=:.,...:=::-:.:.c..:..:.::..:::=~~_.
• . MT. TYNDALL AREA· MCKEe, N. S-H
. BEEN FIXED "T 99% OF 8 AND 1% OF A. ' . E.L. 9/66 _ DATE J'ij '75

STATISTICAL ANALYSIS O~

GEOCHEMICAL DATA WHITE SPUR
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1000' ,----r---r--,-...,.--,--r-.,....,....,.-.,.-,---.-r---,.---.,.--,

500

..

t·

99510 2030405060708090 95r01

N' 01' SAMPLES n = SIS 1" ORDER T~RES~OLD .... tlo ~.p.m. 1- POINT 01' INI'LECTION

METAL ................. Pb . Z·' ORDER T~RESHOLD 30 ~.pm A - POPULATION A Z'/.

SAMPLE TYPE SOIL 3"· ORDER THRES~OLD p.p.m. 6 - POPULATION B 137-

HORIZON" . ,. _ .... -.... 'C' BACKGROUD MEDIAN 15 pp.m. C- POPULATION' C 651.

I'RACT'ON '. ,.,-., ....-.. -W+80 gS 1. CONI'IDENCE "MIT ------

RESOLUTION OF THRESHOLDS· fOR CALCUl....TED

CURVES A,6,C IS NOT SATISFACTORY. THRESH~lOS

HAVE BEEN CHOSEN AT THE POINTS OF INFLECTION.

THE MT. LYELL M. Bdt COY. LTc TRACED RGW

MT. TYNDALL AREA (HEmO N S'H

E, L. 9/66 OAiE J"j75

STATISTICAL ANALYSIS O~ 'P'EN" I)
GEOCHEMICAL DATA WHITE SPUR "y, JIX

---~
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B6

1000 r----r----r--~__r-....._-T__r__r_r__.-.___._-.._-.....,--__.--__r

500

.l

/'
,/

/'
./

./
/.

/' •

•

•

•

1 1--_ ·L-__L-_-L_L--l_L-.l-<L-Sl-.7.J.0-J8L.--90l-""9L,5L.--9.J.O---9.J.O-.~--J
1 5 102030010 ..00 0 ,,~

PAOBABILlry %

N° OF SAMPLES n~ 515 1ST. ORDER THRESHOLD· .. ··· 50 ~.~m. I - POINT OF INFLECTION

METAL ................. Zn Z"OROER THRESHOlD ....... 30 ~.p.m. A- POPULATION A 10%

SAMPLE TyPE· .. •••• SOIL 3" ORDER THRESHOlD ...... .
~.p.m. B .. POPULATION B 90%

HORiZON· .. · .......... ·c· BACKGROUO MEDIAN ...... 15 p.p.m. e .. POPULATION c

FRACTION" .......... -IO+BO 95 %CONFIDENCE LIMIT

THE POPULATION RESo\'l/ES INTO TWO POPULATIONS

SEVEREL~ TRUNCATED AT I. THRESHOlDS HAVE

. BEEN CHOSEN AT I AND 99~ OF 8.

THE MT. LYELL M.S. A. COY. LrD
MT. TYNDALL AREA

E.L. 9/66
STATISTICAL ANALYSIS 01=
GEOCHEMICAL DATA WHITE SPUR

(H£C.EC. N. S·K

DAT£ j,lj '75

APPENDiX B

\
\
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1000
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'7

I
•
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~ xA':>....
~
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~ so

~

~
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~
~

~
. 10

9
8
i
6
5

~

3

2

01 5 10 20 30'0 SO 60 10 80 ,0 ,5 99 99'9

PIl08A8111 it Z

N' OF SAMPLES n = 231

METAL .

SAMPLE TYPE··· ....

HORIZON'" .

FRACTION·· .

I" OROER T~RESHOLO ...... p.p m. I - POINT OF INFlECTIQN

2"'OROER THPESHOLO' ppm. A - POPULATION A

3" ORDE~ THRESHOLO pp.m B - POPULATION B

BACHGROUO MEDIAN C - POPULATION C

95% CONF!DENCE LIMIT

'4(("E'~, '.S-H

DATE JUI~ '75
---j

. I
APCEt;OI>. B I

_--.-J

THE ~11 LiELL M& R Ce, LTD
. A',8' - GRAPHICAL SOLUTION.

• A,a - CALCULATION ~IETHOO SOLUTION.
MT. HiliOAL AREA

E.L 9/60

STATISTICAL A 'AlYSIS 0;:­
GEOCHEMiCAL DATAL-.. . ...1-.=:::.:.:::

.,



(i) By Inspe..£~

- 3 - 47305.6 I ,

Case (l)

Case (2)

The straight line may indicate - a lognormal distribution

none or all of which is anomalous.

Two straight lines.

I.,.

• Case (3)

f'r·'IIl."\~~~l·

Two population which are truncated, i.e. show no overlap,

inadequate precision in the assay laboratory may result

in truncated tails •

The sigmoidal curve.

I ~ point of inflection or

point at which curvature

changes from positive to

negative.

.. Case (4)

In the simple case, represents two overlapping populations,

one of which we may designate background, the other

anomalous,A and B.

Polymodal curves.

f",..';{i~y
ih.e polymodal curve is composed of more than two overlepping

populations.
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(ii) ~raphicol Method

For sigmoidal and polymodal curves. (Blue lines on Fig."l).

(a) Select point of inflection.

;,;.'

47:nf57

(b) Construct lines A and B such that they are assymptotic to the

curve at the tails, having regard to forward and reverse points

such that xA'" xB (this is a.rithmetic and not logarithmic).

(c) Find values of· x T 2 b,

25 ppm

Then threshold levels are

x - 2 a

50 ppm

50 ppm and 25 ppm

(iii) Calculation Metho~

(a)

98.6% of population A lies above 50 ppm

98.6% of population B lies below 25 ppm

1.4% of A and 1.4% of B lie between 25 and 5:;' ppm

~. Using Forward Probabilities Only

Inflection point is at 94% hence population A '" 6% of total,

B ~ 94% of total. •
(b)' To find A calcuia.te the position of each point as if it we1'e

part of a 100% population:

i.e. for 60 ppm (Table I) plot on A curve will be:

lQQ. x 100 - 94.8 '" 86.7%6

.etc. 70 100 100 95.3 = 78.3%ppm T x

SO 100 100 .. 96.1 65.0%ppm T x

90 ppm J!Q x 100 - 97.0 '" 50.,0%6

Plot these points on the graph. COlistruct line A (Gleen)

(c) To find B, similarly:'

40 ppm lQQ. x 92.6 '" 98 .. 5%94

30 ppm lQQ. x 90 •.9 = 96.7%94

20 ppm 100 x 86.2 91. 7%94

10 ppm 100 x 75.0 79.8%94

Plot thasE': points O!l graph" Construct lin.,? B.

(d) Estim.:t€ thresh0J.dsl

A at 9r}jb (Reverse) li5 ppm

B at 99';6 (Forward) 35 ppm

Ht.?:1 Cfl, l;,~ of B will lie abovt~ ~:> ppm + 90% of A

1;:; of A 'N1. 11 Ltc b,:' 1ow 3~ ~Dm + 98 .. 5% of ;J
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(e) To Ch0Ck the uv~!1rG.cy of A and B, i .. e. that we have not missed

populC\tio:'. G, D. ~ ... \i'ie may )~ec.alculate from our new population

the orIgi iOal population and check for goodness of fit.

e.g. at ~O ppm we have 99.2% of population B

5.0;6 of population A

Thus probability at 50 ppm= ,99.2 x 94 %

+ 5.0 x 6.0 %
= 92.5% (94% '" Original value j

from data. This is
within 95J~ confidence
limits) •

Plot point.

Repeat for remaining points.

• (f)

The fit in t,his case is not exceptionally good, possibly the

original inflection point should have been at 95% or 93%, it is

however adequate •

The ranges of populations A and B may be estimated from curves

A and il

<,.1: x - d"

17%

x

50%

x+d'

83%

x Mean geometric.

(r" Geometric deviation.

(9) The accuracy of fit of ~reen curve A is better thoo that of B,

this is the resul t of trunca Lion error which may resul t from

~ssay bi2S or unsuitable choice of interval, i.e. 5, 10, 20 ppm.

A correction can be applied:

II
"

"

p2 is estimated, say :to%, .and a trial and error method

used until a good fit is obtained.•
N,m Value

p

Value hom Table Truncation Value
pI . p2 !,lp2

100 100

(h) Polymocial ~urves may be treated in the same mann&r.

FACTORS AFFECTING CURVES

(I) Analy~ical Er~ors

A chemists prc;f2rence for 'I' to say 6 ~'Jill result in "bias in results to

Similarly rounded resu1.t2. may result in bias, it is preferuble to

.receive aS$ay values unrouilded, al t~ough individua.l precision may be

Im'J~with a lal'ge number of resul t£, a bett(~r estimate of the popu] ations

present is~possiblp..

(ii) Cho~c'1 of Inn (,ction Pqj.d or Points

This is morc c-riti-c;al around the 50% prub~)bility level than say at 95%

and b high vahH'" of probability error from this source [nJ¥ be ignori'l!.

I I
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(iii)

(iv)

Truncation erx9rs have been mentioned under calculated analysis, but

probabl y have more serious affects in the case of the graphical method.

The graphical method,estimatRs the A and B populations on the basis of

the points furtherest from the point of inflection, the reverse is

true in the calculation method.

(v) Plotting point - mid point of sample interval is desirable; note that

if a log interval scale is used this is not the arithmetic mid point.

CONCLUSIONS

•
1.

2.

The main benefit of log probability analysis over the arithmetic mean + 2

standard deviation method is that the latter will underestimate an anomalous

population of 20% of the samples and overestimate anomalies when an

anomalous population is not present.

The cal culation method of analysis is superior to the gr'ap-hical, but in

some pc>lymodal cur-"es, cannot always be used; the graphical method may

then be tried.

For the vast majority of cases it is unnecessaIY to calculate intervals.'

goodness of fit of calculated A and B curves, or to make allo~ances for

truncation errors. The technique then becomes simple e.nd rapid to apply •

•
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Form 211

Hole Number Tyndall No. 1 Purpos9 To test the strong I.P. anomaly onLine 12 b~tween 2300 E and 251)0 E.
--

.

Loc"t;on

Lel.'el

- ..

Co-ordinates 2650 East on Line 12, East Tyndall
.

Collar R.l.

. .

Length 734'

Su,vey Deptll
. i

I
270

0
I IB~aring

!
.

I IInclination 40·

--
Comments Relo9ged , January, 1974.

0 - 39· I gx - wire line
.

RodSizp. 19 - 734' Bx -
. --

-

,MachinE: .

-
Rt. Logged by Bruce Craven .

1:500 Plans

1:5fJOSections -

. Commenced 11't.h Jur.e,_ 1968 . .....•..

Completed 4th SE<ptember, 1968
-

~.- '- . ,--

c'
C.
to- ,I

.~

,~

'j
,
i

Tyr;d" II No. 1

Pair"

THE MOUNT LYELL MINING AND RAILWAY COMPANY
l..lM1TEG

DIAMOND DRILL RECORD



, .

-----,---------.....;...----.;.

104' - 175'4"

17~'4" - ?4?'

E MOUNT LYELL MINING AND RAILWAY COMPANY L'· ED
Paga :;

303' - 308'

308' - 340'

, 340' - 353'

,,,. _ ':1.74'

,
374' - 389' GradedtuffaceOU5 unit. Initially a black fine grained bedded crystal tuff (B.C.A. 70°). Strongly veJned altered etc. c:>



.OUNT LYELL MINING AND RAILWAY COMPANY LI
Pillie 3

HOLE NUMBER Tynda11
No. 1

:.....----------T""----~ 0
DESCRIPTION REMARKS C),

II--~----------~.-~----------~--.-------------------tl-------~Col)
from effects of fault nedr base of nrecedinn unit. Contains ·fin~ veinlets of sulphides alonl'l tension nashes ptr.
Gra ua ecomes coarser ralne an an es1. lC Wl m:l,nor litnlr. fra ments.

389'

410'

422'

- 410'

- 422' .

- 430'

Fin€ grained andesitic (1) tuff or feldspathic sandstone. Greyish fine-medium grained sheared rock cOGtaini.un,,-,qmlU'~,,-'nll:O",rL~__*----_-_-----·
sulnhides (nvri te cha lcor,vrite and nvrrhoti te). Minor quartz ca leite veining. B.C.A., whe"r~e". ..:ViC·i'-!S;lil!b"1,,e'-.:=::.<6"'o'-O-'o -ff-__:---------'----
Medium-coarse grained a.ndesitic lithic crystal tuff - coarse grained near the too (uohole). Sonie sulohides 1':1-3iol" on
fracture planes. Quartz and calc!te vein~_s::e""'-t,,.'-o-~_;:-__--;-,-:-;-__;_-,-_:c,____;;_:-7__c__-.,.__:cc;_----:__;__:_;c;:_--It_- _
Transition zone from tuffaceous unit to a predominantly sedimentary (siltstone) unit. !nterbedded andesitic cry~tal tuffs

and dark -siltstones.

.

1i-C4,,3!!O!.:·:..----'-'--'5C!1~4c:· S"_,~·,,1t>.52:t"oQ'n"'e~u!!n"i"t'-.:-:.£gl!r~ejy::-:fb~1!!a£c~k_w~e,,1,,1~b~e~dQ'de:e~dU."i,1"t'-'s'-!t"o!':n!<;ec..;:-:..:Etcl!u'.!f'.!f!!a£c~e£o;;u~s,.s~i"-1"-t"52:t~o~n"'e~S'le~gI;U'le'_'n;S,c~e~w!.!l_"t!!hc!!'m,,i!!n20Er..],1. n'lt"e"rC!b"'e~d!!d!!e~duc'-!o8a!'r"s"e ..r:..... __!II_----_------
tuffaceous units. B.C.A. averanes 60° - fairly constant~ PyritE! and QY:Lrhotite are unovenly distsr!:llJb"'u'"t"e~d!..Jt;mhJr:!O!llJ!S[orh'_'o"'u"'tc..:-'____It__----~ -- _
some synqenetic • .)thers introduced a10nq fractures etc, with Quartz and calcite. 461' ... 468' .. Najar quaX'tz veinina- no

1i----------:!:.u~I~P':-h.2ldl;.~.i:'.~B!:..~c::Jom'-~e!:..~m:!o"r'-.:..~i~1~I~C~.O:::u".~t"'0W8~rLd:-'.·"b!':.".!:!.~(d7ow,.;·'-'n~'"t:-h.~h'"O'-:1~.7)~O'-'f'"·"'th~.~. :,u~n71~t".~"--~~.-::,.,;:;~..;;.~~~~'-"'~"-"-~~~""._.-'9!/-------~--_ ..-­
II--::-:-c-:----:-:c:------""-=""-=~="'~=-"-'-'=""'-'='_":7_=---'-='-"'-"'-"""'-'--~""-'=~-:--~~__:"----~~---tl-~---,---"-

514' - 530' Fine-medium orained andesltic~dacitictuff-lavasequence containing abundant disseminated pyrite (and 1 pyrrhotite)
mineralization. Numerous sediment bands (S.C.A. 50°) cut the tuffaceous se9u~nce.

1I--=50:3~O!.-·_---'-:...,5~4"O'-· ..:C"o~a"r~s"'e"r'__'±qJr,-"a. i oed versi on of preceding unit - no obvi OUS sedimenta:ty bands. Ha s be come a991 omeratic •---'C"'D'-L.s"'t"a"1'-.'m"'u'-'s"huo"r'--!I"I"tl!hl±i,,C_# -'- _
If----,---==-----';c"u,v<+-""""-,',---,,,h"-,-,ff,,.~Abundant mrrite - pyrrhotite dissemjnati 00<:.,

540' - 572' Massive porphyritic andesitic. Abundant white feldspar phenocrysts {average diameter ........ 2mml -in a green-arev fino ......"'; nerl
andesitic groundmass. Contact with overlying unit va9ue - fairly similar rock type compositionally. Sulphide
mineralization continues throuqhout unit. 550' - 551' - Quartz vein - containing well formed crystalline pyrite.

572' - 615'
throughout m~st of the i~terval. Result is fragments of porphyritic andesite floatinQ in a lighter grey ~,desi~ic~.

matrix. Brecciated zones ~eparated by zones ~f massive porphyritic andesite. Some minor sulphide disseminations p~~sen~_' . _
Minor quartz- stringers present. _. _

1f-C6'!.1~5:,·~__=-..:6~3~Be..· -'s~l"m'-=i-=1"-ar'-t"O"_.::5~4~O~·_- 572' • _ _ _

638' - 647' Similar to interval 572' - 615'L but has a definite tuffa(.eous component - contains rOCK fragments other than !l0jf--lthrl's· --!!-- _
nnrnhvritic andesite. otherwise similar te~~Uy and cqmpositionalliJ.iL.in..t..ervill 572' - 615)~o:"'~ --l!- ----'-

~~~;AZL7~"'---"-~~'"'~,'~I·n·ouA\ P~o~r~ro~lh~vlrsl~t"ic Andesite Sequence. Massive ~nde5ites (some moly be mo~e acid) with abundant hornblende and feldspar phenQf!Y~S'~.~e~I -
1f-- -'I~na~v~a~r~l~a~ble but mainly intermediate to slightl~more ac~d in composition. Brecciated zone about 665 1 - 67~'. Sequence
If-- c- c~o~nus~~~·s~·~os~o~f~a vague irregular alternation of an andesite with abundant pink feldspar phenocrysts (rock is pink-oree" in

colour) and a more basic darker green andesite with abundant white feldspars~ Hornblendes present in both rock tVnes.

II---~-------~------~~-------o~~--·---·---------_-----'----------~*I,~.-~_-'--- _
. ENO OF HOLE

If------,----------,-------~-------.----~-----~--------+-------.-.

~====================================#=======-If----------~-----'-----------------~---------___tt--------

II--------~------------------------~-~---'------'------H--------"'1
!-.----------'--------------------.----------,.,---------'----------!t--------,W
IL- .JL- ~_O

~

~



DIAMOND DRILL RECORD

• THE MOUNT LYELL MINING AND RAI LWAY COMPANY

LIMITED '. Form 21 t

Pago 1

1Jndall "

o
0')

,~

= =

Hole Number 1Jndall2
Purpose

--
To test en 1. P. anomaly aliJ PYroclasticin ·the lo\.,rer clastic aectim of the

Location At. lyndaD ~~. L. 9766
HO'Nard Ande$'iteo

Zn", A
.

Level Surface

Co-ordinates L,ll 11.6 \I

,Collar R.L. -

.-
Length ep'
Survey Depth 00 I I I I,

,

I IBearing 090°

Inclination 6$° De ression

Cornmf1nts

Rod Size
N 0-100' B 100'-8 ,

• Mineralizatianassociated with black shales carbonates and igriimbritEeS, :~ p(l.scibl~

!-1cArthur Riveranaloque on a small sC3.1e.
--Machine

.

logged by N. P. Sk'/",~ -- \1 oe..<!-
- .

1:500 Plans

~

1: 500 Sections I 1--::" ....}
f,"

Commenced 0
24th January 1975

~

~ompleted 30th January 1975 ~
. - --



.THE MOUNT LYELL 1.1INING AND RAILWAY.PAl\'Y
LIMITED

DIAMOND DRILL RECORD - SURVEY SHEET
HOLE NUMBER 1J!1--i[..;.lJ.

Bearing

Survey Depth I 20 p-I fo I 66 I ~ i /t>n I /-l,:, ! /1>", l!.... I /.5'P 1"'&1> I<~~ I<"" 1.('.... 1.1.<> I..J'~ Ij'«> i)''''' !.?..." !-?"" !,z, [HDP.]
Cof lvi/flO'! II 19.2"1 rz I '/z ! 11 I 901 90 18 1 1811 n I'i/¥ I N In 1?3" !'U (3'6 1'8'9 :'.?91

_I_nd_inat_inn_----'-~~.:J:>"? ~S12 k.7 ~s7i 1->'2 t,r/i ±s::ft-;':--!-4' !-4f -i I-H I-Ie ~ ,t4{t1.l ~-;:I -t-791 ~Ji'f~.?.r? ~Jfft..vt f--3?" I,
/;J<I 8/j· tv ~ J:- :ffqb 7'.<.1 .

--I

I -,--.,.....,--T'----,--,~I

L__l,_-+-_L__L_I
I' , I I' i

lI : f

! Ii:'~--L__-'--_'-- .I

J~'-t-i---1L
iii

,

i

,1--+---+-L 1,,_'~ -.l L
~r----!I---_-+I~-+---" i i- 1--1

_1'-.'__-'----'-I--.JL.'__-,-I__..L,I_-'----'_-4C1 .L..I_1--

I-
i I I I I !

Survey Depth I I ' I I

B",ing I I I iTI---I'I

Inclination -1--1 I ,--, ,-

I
I I I
I I I

Survey Depth I I I i -i I
I I [

I- I IBeating I I
iI ! I

I
I J I 1

I-rlndination i

:::::gD'Pth +-1-+11I. -+- i -t-+-I--+-,+-(--+---,-+-I--+'I-+---c-+I--~I''j" II

~""--~ --+---+--+I--+--+---i -----\1 l---.j--t----;----+--+ --,f----j--

Indin"'nn I I [ [-I! I'~ 1 I 1----'-'1_'----

i
!,
I
I___ I

I I
I

I I II , iI

] t I I. + I
I r I ! . ,

_I, I-' - - -

Sumy Depth I I ,I I 1__
.....:..:;B,,=dng'-----+I_·-+--+--+--'-II-I-L-t-J------1-

Indination 1 ---l I ! I



'. THE MOUNT LYELL MI.NING AND RAILW.•' ... OMPANY, 1!f
LIMITED

DIAMOND DRILL RECORD

Form 212

Plige 2

HOLE NUMBER Tyndall 2



Page 1

Form 211

Tyndall 3

•THE MOUNT LYELL MINING AND RAI LWAY COMPANY

LIMITED

DIAMOND DRILL RECORD

•
----.

\

.

-
Hole Number Tyndall 3 Purpose

To test a ~ajor I.P. anomaly associated with a black shale sequence in the

How""s , ...1, ..
Location . (OC ~,. Tyna,"

.

Level

.

Co-ordinates 16N, 1700W

; Collar R.L.
.

-
Length 1200feet

I ISurvey Depth I I
I

.
Bearing 0900 m. netic I

0
dep.Inclination 60 55100

Comments -
Rod Size 0·260 ft Ne • 260 - 1200 ft RC

Th ,1 " '" tarGet and were sli"'htlv nVT"itic. No -
m' ,11 ... "Machine

-
Logged by N. P. Stevens-Hoare.

-
1:600 Plans

".1
-_ ... W1;500 Sections

,..."

.

0')
Commenced

~

Completed
7th February, .1975- -



.<:.1<...

·THE MOUNT LYELL MINING AND RAILWAY.PANY
, llMITED

DIAMOND DRill RECORD - SURVEY SHEET,
HOLE NUMBER }ifJ..;'II .3:

Inclination

Sumy Depth 1;7or l l of/.) I 60 I r. I 100 11.10 lIfO II 16" I fro I ~~~I:it<> I <Oo I m I J.. ~.!-,=I)~'i"-i-=I.1=-'''-i-=!J:,::,:h~1"-=~-+I-:""....=--+i~:..:..:'n>J:f.J±..1
_B_"'-""n&__1 °1 I •...,( I f.. 1 :Uor__.,L.1_ I I ! I-I~I-I_":':=--I q." L81 ! 8'1 190 ! 'tl I'7. I 'to l'tO i 87'" I

r-=-","I-.>E I_S'~ ~n{l-n 1_S'd -5" -56 -5-'1~srfl_S'.f" 1--'" ,J~ -pi ~.f"H t"< \-.p;.I_S-1 \-;-1 -..-", \-1'.9( +..., I
AJJ 81" f. "'...., J:.. s/..l.; f~·

Bearing

Survey· Depth :--:--+~ - ---,-1 I '---f!_-:--L-{__'-.J---+1--+1-+-1-+-1--r-~-~--'i
Ind'",lion ,I II ~ I, I' , I -I I . I I I...::::::=:...-.-L-----l_....l....._.l...-----'--'--~----'-_~_.__L_ ------1,--__'----'-_1.-1'_1.--......c......L--=-.L~~I .1

I
I I ri 1 1 I Ii I

I I I I
I

I \

,

I ISurvey Depth I I Ii. II I

1

I
I

I I 1 I Ii I I " ! 1 =CI I r--
Bearing I I'

I!
---'--

I I I I

I I I I !! I I I I I i ,
Inclination I II II I I ! , . -

I I i
I I

I I 1

L i I
I I

I
II I

I
_. --:--I

I I

I
I
I-----'~

I I I
,

I I I i i I I I j! I I ISurvey Depth I i I I I I

I I I I I I i I I I .L -I I IBearing I 1

I I I I 1 I 1 I I
1 I I II

I'
1-'

Inclination I I I I' I I

Sumy D'pth I I f I II
-'-B'---'-"'ng--'----I---:---+--+--:--+-I---+--+- --l-l r '. I 1

.....:I=nd'2n",-on-·
i
----+--+--r--i---J--

1
1==~li=-=~==-=l~=~t-_~-_+..L-_-_L I



• THE MOUNT LYELL MINING AND RAn..~'COMPANY

LIMITED

D'AMOND DRILL RECORD
HOLE NUMBER Tynd a11 3



• THE MOUNT LYELL MINING AND RAJ.··'YCOMPANY

LIMITED

DIAMOND DRILL RECORD·

Form ZU

Page 3

HOLE NUMBER Tynda1l3



DIAMOND DRILL RECORD

• '.THE MOUNT LYELL MINING ANO HAl LWA,V COMPANY
LIMITED

Flj.fm 211

Page 1

(

-

Hole Number Howards Anomaly 3 Purpose

To test weak If anomaly, and .a noncoinciderit soil geochemical anomaly ; also a
Location

E.L. 9/66 Mt. Tyndall surface outcroo of Mn0
2

carrying barite.

Level

Co-ordinates 'HI{ fq(JfJ "" '

Collar R.L. ,

, "

,

-
Length 800'

Survey Depth

,

Bearing 2700
, gnetic

,

Inclination 60°: de ressien

Comments

Rod Size - I Nn! ?"RI~QI BO

A black shale was intersected but 200' east of the Z.P. anomaly. No other explilOation

cf the Z.P. anomaly was encountered in the hole.
Machine

, '

Logged by N. P. Stevens-Hoere --
t-,

1:500 Plans

-
1:500 Sections

I -
(OlJ1menCtlU

8th February, 1975

c.:ompleted
i6th February, 1975

---



• THE MOUNT LYELL MINING AND RAILWA.OMPANY
UMITED

DIAMOND DRILL RECORD - SURVEY SHEET
HOLE NUMBER HA3

Survey Depth

Bearing

Iii------i

Ii!, , I
I I i---'-_~__'__ __I,

Survey Depth I~ I' i I:-t-I -+-._I__J_+---_:__:_--+-I--f.-----!I
_B"---".'ing~·II_II-ll----iII,----IL ±-! II 11_-:1~\''---I\ 1 I I IInclin"ion ~ I! ! __~.---l-_i~~.

I, i I 'I
! I I .n-r-r--I

\ . ! I I
i I~ I. I ._

, --r- I I I
,

-1 -r~ I I I ~I I I, I

I 1--1 I 1 I r I '-H i itil . I ,1--,--1--1 I i I I ] I I

I
,

I ,,

I
I ,

I
I I I I I I I

I

I I I I I i
I I

, ,
Survey Depth I I I

I I I ! I I I I ' I I I I I I I I
I I I IBearing . I ! I-

I I I I I I i I !
I I.-L I I

,
I I I i i

Indination I .L
, I J I,

I I II , i I- - - - . - -

. I i I
-=SU~'V::!....'Y=D,P'=th-+_-+-----1__~,_i

l
H--+--

Dearing U



• THE MOUNT LYELL ~flNJNG AND RAI.'Y COMPANY

LIM:TED

DIAMOND DRILL RECORD

Form .212

P.l.ge2



• THE MOUNT LYE!,L MINJNC AND ~.J\.l.. COMPANY

LIMITED

DIAMOND DRILL RECORD·
P",.

HOU; "NUMBER



DIAMOND DRILL RECORD

• THE MOUNT LYELL MINING AND RAILWAYCOM?ANY.
LIMITED

Form 211

Page 1

HFZ7

....,.
--1
W

--e:>
---""l
~

=

Hole Number HFZ7 Purpose

.

. --
::>1 - To test a cQrnbioed geoQbysi ca 1 and geochemica 1 oll;norna'ly at tho top oJ..J.D!.-.._.__

Location E L. 66
Queenstown Pyroclastics.

Level Surface

Co-ordinates 40 N 300 W

Collar R.L. -
Length 855 feet

Survey Depth
I ! -+-.I

I I I I
Bearing 2700 m<lgnetic I
Inclination 1450 depr ssion I

I
--~-

=L::~'"tl --
Rod Size '.0.100« Of lOI'l_>iS5 ft.

I
--_...

. I Miner mineraliz~ticn encountered in acid pyrbclOistic rocks ... ib~ •. -_..

MaChine I
I

-------
.----

Logged by N. P. Stevens-Hoare -
1:500 Plans

-
1:500 Sections f.----

.

I C:lmrnl:rtced I 6th January, 1975

~
,

16thI Compl.::ted January ~ 1975
.



.'HE MOUNT LYELL MINING AND RAILWAY .PAl\'Y
. LIMITED . o

DIAMOND DRIll RECORD - SURVEY SHEET
C.K• ••

HOLE NUMBER H FZ ?' .

I nt I {?L I ~7-1f 11.7'" I 21;" l:n· I
2¥ 12~ In~ I 2i'~ !2rr i<?rI2n'o27. I:n r 2~l

~l ~fZ ~4n ~11 1-4l 1_42 _~l k"l I-J,( ~.lr
I I~]I -\--?1 \-'<,"JF I-l? -.1.1

1/60 I /~ 1 Ii<D

I I·m·
IA7~ t1XInclination

Bearing
....::.--.----1~-+--I'-_+__-+-----1

Survey Depth

LJ I

i J I
, ,

I I I
1 I_I_J L! "I I1 I I I I I

I I, -I

I . 1 I I I tI~I I J -II I I I ,
II I I I

Surv.;y Depth

Survey Depth ------+-1 1----.,1 t-L-1-'_I
Be,,'ng LI I I I I I

------'"----:--t 'I t II I 1__11 _' 1'_ I-+----+-----:-~-
Inclination ~ ~

l1'toPI 4~ I5"~;' 'S-1'lJ rh 15ro I.... I 6:>.., r-t~~ I.~o I6"-" I 6"0 .

Bm'ng 1{1' DI 27~ Inti 21( [f-( rfll m 1U1 12~-:-T~H 1 </If 12'1-6 , ·2'1-0'1
-I-nd,--='n,,'-nn-i~.?(Z °1-2.5 1-1If '.!D.{ 17'9 I-I? 1=/~1'':>b ~ .....f-r-+f-~/f'-+--/-9 ·+I-+----+-------.:

::::::gDepth 1· iii-f--i-t-·/-==1 : 1-1-,-t-t-i--i--i--i~--il--!
_In'_li.,,_'nn----:-'_-------'I_I=-,~~~---+--L----1LJ---+'==:1 =---L.1_-----LI-----'.1_'_1,------1 I [I I I I '_,' I ,---'-------)_

_+1-----:'H'I"If---+-+--FFi+1- ~---r-~-il ~j-----+-----+I--+---+--+-l~I 1-, I [ j I'I I~+i~-+---+--I ,I I +------ijj------f----+-',----t--i--+\-
Inclination

Beating

Survey Depth

Sumy Depth I----j--+--ti -----:1,---+-I__If-1--+--f-I--:---1 ,I I II'
B,,,ing -t--l I -H'II II -:--1-C-':--I-Jj----------j----------r----'+--- ...,.
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