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Solid and Interpretative Geology

Borehole WA7 - Drill Log and Geochemical Analyses

Location of Cut Lines, Drill Sites and EM37 Surveys

EM37 Survey Data

Petrology

TMD Unpubl. Report 1984/39, A.V. Brown and S.M. Forsyth

Chemistry of Tertiary basalt and palynology of
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EXPLORATION LICENCE 33/79

WARATAH, TASMANIA

REPORT FOR THE YEAR ENDED 14TH JULY, 1984

GENERAL

Exploration Licence 33/79 of 150 square kilometres was

granted to The Broken Hill proprietary Company Limited on

11th January, 1980. The current expiry date is 14th

January, 1985.

EXPLORATION PHILOSOPHY

The Exploration Licence lies within a mineralised belt

that includes the Mt. Bischoff and Cleveland mines. It

also covers the northerm extension of the sedimentary

sequence that hosts the Renison Bell and Mt. Lindsay

deposits.

The exploration target is a major cassiterite - massive

sulphide carbonate - replacement deposit.

Because of the basalt cover, modern exploration methods

were not applied to the area until 1977. Our current

exploration is largely dependent upon the generation of

drill targets by interpretation of geophysical anomalies.

SUMMARY OF PREVIOUS WORK

A literature search and preliminary Landsat interpretation

was completed on the licence area prior to any field

work. Between 1979 and 1982 various geochemical sampling

techniques, designed to detect any "leakage" through the

basalt, were tried without success. Orientation Dighem

II and I.P. surveys were conducted, but these techniques

proved unsuitable for the region.
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The most successful technique for defining drill targets

was found to be detailed aeromagnetics, with back-up data

obtained from regional susceptibility measurements on the

basalts.

A total of 2073 metres of drilling has been done to date,

to test both stratigraphic and aeromagnetic targets.

Fig. 4 shows total magnetic intensity contours obtained

from the detailed suvey, as well as follow-up drill sites.

REGIONAL GEOLOGY

The solid and interpretative geology of the Waratah

Exploration Licence is summarised in Figure 3.

The Mt. Bischoff series, consisting of siltstones,

laminated mudstones, occasional spillites and dolomite

(at Mt. Bischoff only) is characteristic of the

unmetamorphosed rocks that surround the edges of the

Rocky Cape, Forth and Tyennan Blocks. From the time of

deposition of these rocks (late proterozoic), the

environment was a marginal trough. This depositional

environment persisted until the Mid-Devonian

Tabberabberan orogeny, after which there is a

depositional hiatus until the Wynyard Tillite of the

Parmeener super Group (permo-Carbon~terous). During the

Cambrian, the trough underwent syntectonic deformation

producing a north-west trend ot folds. At this time,

there was extensive alkali volcanism. Unconformably

following the Cambrian lavas and volcaniclastics is the

basal Roland conglomerate of the Ordovician sequence

(Junee Group Correlate). These are conformably overlain

by the Eldon Group (Silurian-Devonian).

The Tabberabberan orogeny exaggerated the earlier

Cambrian fold patterns in the first period of deformation

and produced north-trending folds. The second period of

deformation resulted in northwest trending folds.



GEOPHYSICS

Details of the EM37 surveys over anomalies H, I and N are

presented in Appendix 1.

After this, a period of erosion occurred, that terminated

with the glacial, glacio-marine, and freshwater sequences

of the Parmeener Super Group. The basal unit is the

Wynyard Tillite.

269007
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During the Late-Devonian to Early Carboniferous, the

Meredith and Housetop Granites were emplaced. The tin

and silver/lead deposits of the Mt. Bischoff, Cleveland,

Magnet and Mt. Lindsay areas are associated with this

emplacement.

The Tertiary system unconformably overlies all previous

successions and consists of basalts and inter flow

sediments, with large fluvial quartz sandstones and

gravels. The Waratah basalts are interrupted by a large

lake during the early Oligocene (BrOwn & Forsyth 1984).

Evidence from drilling is that the pre-Tertiary relief is

very rugged, perhaps more so over areas of Precambrian

sub-outcrop than over the Cambrian.

Prior to the commencement of the 1983-84 summer field

season further interpretation of the detailed

aeromagnetic data was carried out and promising anomalies

with probable basement sources were identified.

It was decided to apply a filtering technique to our

exploration work, by doing preliminary EM37 geophysical

surveys on cut lines in an attempt to define conductors

that could be drill tested. Surveys conducted by

Geoterrex Pty. Ltd. using this transient EM system were

initiated in three areas (Fig. 5)~ In the event no

indication of any sub-basalt conductors was obtained so

no further work was warranted. Soundings in each

anomalous area gave an interpretative estimate of basalt

thickness.
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DRILLING

6.1 General

Because of the lack of success in defining

conductors during the EM37 programme, only one

borehole was drilled during the 1983-84 field season.

Drillhole WA7 was sited to test anomaly '0' from the

BHP 1982 aeromagnetic survey (Fig. 2). The anomaly

was of a suitable size for a possible orebody target

and spectral modelling of the aeromagnetic data

indicated a basement source.

This site lies at the edge of a button grass plain,

within 200 metres of a forestry road that connects

to the Murchison Highway.

A blow-out of the collar/bedrock junction was caused

by water bearing strata encountered while hammer

drilling. This necessitated casing from 72 metres,

onward.

6.2 Results

The drill hole intersected 169.5 metres of Tertiary

basalts and sediments, underlain by 50 metres of

Cambrian metavolcanics.

The Tertiary succession consists of two series of

basalt flows (from 0-102.40 metres, and from 116.20

to 167.40 metres) separated by inter flow sediments

overlying a thin ash-fall tuff. Directly on the

basal Tertiary unconformity is a thin (20cm) coal

bank formed from carbonised plant litter.

palynological investigations of previous BHP drill

holes (Brown & Forsyth 1984) indicates the presence

of a large Oligocene lake over the area, and it

seems likely that the inter flow sediments are part

of this (see Figure 3).
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Below the unconformity are a sequence of Cambrian

andesites and tuffs, metamorphosed to green schist

facies. The Tertiary weathering profile extends 11

metres into the succession (181.50 metres depth).

The sequence is veined with quartz/carbonate/pyrite

veins, and up to three percent disseminated pyrite

occurs in patches. Petrological investigation
showed trace quantities of chalcopyrite, sphalerite

and galena intergrown with the vein pyrite.

The core was chip sampled from 169.5 to 220.0

metres. Rock chips were taken at approximately ten

centimeter intervals, weighted towards any

mineralised sections. The chips were bulked over

five metre intervals and despatched for analysis to
Analabs (Burnie) Pty. Ltd.

Samples were analysed for copper, lead, zinc, silver

and, arsenic by AAS, and for tin and tungsten by

XRF. No significantly anomalous results were

obtained.

FUTURE PROGRAMME

A further detailed compilation and research phase is now

in progress, incorporating results from our exploration

programme to data in Northwest Tasmania and making use of
available data from surrounding areas. The most obvious

aeromagnetic targets within E.L. 33/79 have now been

tested. Future work will be dependent on positive

conceptual ideas arising from on-going geological and
geophysical research.
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Borehole 'lVA7 - Apparent Magnetic Susceptibilities

I Measurements taken on chips/core with hand-held instrument.

I Depth m cgs x 10 6 Depth m cgs x 10 6

I
0 - 4 54 - 56 230

I 4 - 6 120 56 - 58 330

6 - 8 110 58 - 60 260

I
8 - 10 90 60 - 62 190

10 - 12 80 62 - 64 120

12 - 14 100 64 - 66 140

I 14 - 16 140 66 - 68 90

16 - 18 210 68 - 70 170

I 18 - 20 130 Non core;) 70 - 72 300

20 - 22 150 NQ 72 - 74 520

I 22 - 24 130 74 - 76 620

24 - 26 130 76 - 78 360

I
26 - 28 120 78 - 80 340

28 - 30 90 80 - 82 190

30 - 32 60 82 - 84 190

I 32 - 34 120 84 - 86 200

34 - 36 100 86 - 88 120

I 36 - 38 200 88 - 90 180

38 - 40 170 90 - 92 100

I 40 - 42 170 92 - 94 140

42 - 44 130 94 - 96 190

I
44 - 46 110 96 - 98 130

46 - 48 130 98 - 100 150

48 - 50 70 Tertiary Basalt~100 - 102 180

I 50 - 52 300 Mudstone 102 - 104 2

52 - 54 280 104 - 106 4

I
I
I



]
c:, 269011"'I

c:,
- 7 -

I
] Depth m egs x 10 6 Depth m egs x 10 6

] 106 - 108 9 164 - 166 210

108 - 110 13 166 - 168 200

1
110 - 112 18 Tertiary Basalt) 168 - 170 290

112 - 114 12 Cambrian 170 - 172 6000

Mudstone }14 - 116 14 Andesite 172 - 174 55001Basalt 116 - 118 210 174 - 176 5200

118- 120 190 176 - 178 5700

1 120 - 122 100 178 - 180 6000

122 - 124 140 180 - 182 6500

] 124 - 126 110 182 - 184 6800

126 - 128 210 184 - 186 7100

] 128 - 130 160 NQ ) 186 - 188 7300

130 - 132 120 BQ 188 - 190 5500

132- 134 380 190 - 192 5800

} 134 - 136 250 192 - 194 4000

136 - 138 280 194 - 196 5400

] 138 - 140 150 196 - 198 3900

140 - 142 50 198 - 200 1900

] 142 - 144 14 200 - 202 2600

144 - 146 29 202 - 204 3400

1
146 - 148 30 204 - 206 2500

148 - 150 20 206 - 208 2300

150 - 152 1200 208 - 210 2100

1 152 - 154 1100 210 - 212 1500

154 - 156 430 212 - 214 3400

] 156 - 158 3400 214 - 216 4000

158 - 160 1300 216 - 218 3400

1 160 - 162 300 218 - 220 2400

162 - 164 660

IJ

]

Il
11



Basalt - grey. amygdaloidol to dense

Vertical scale I: 500

i

J

2FIG.269012

5cm

MUdstone - dark brown to grey.

Basalt - dark to light grey
flows 1-3 m thick

occasional baked solis

Andesite occasional tuff beds
chloritic alteration.

Tuff - grey to green accretionary lapilll

Coal- black omorph aus carbon
containing plant stems

TO 220'Om

I'

Sampling results (ppm)
sample interval: 5m

N~ Cu' Pb Zn

BJI591 90 95 310

BJ 1592 50 10 215

N:;: below detection BJI593 45 50 195 -

limit.

Ag,Sn,W, A I not BJ 1594 45 N 165 -
detected

BJI595 45 5 150 -

BJ 1596 60 10 185

BJ 1597 340 115 225 --t

BJ 1598 235 60 320

BJ 1599 215 N 130 -

BJI600 245 N 100 -I
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I

I

I

I
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June 84

THE BROKEN HILL PROPRIETARY CO. LTD.
EL 33/79, WARATAH, TASMANIA

GRAPHIC LOG AND GEOCHEMICAL RESULTS - D.D.H. WA 7
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EM3? Ground Transient Electromagnetic System
Technical Specifications

any dimensions from 40x40m to 300x600m maximum

at 20 amps. Larger dimensions at reduced current.

Transmitter output voltage switch adjustable for

smaller loops. Value of loop resistance read

from front panel meter; resistance must be

greater than 1 ohm on lowest voltage setting to

prevent overload.

fast linear turn-off of maximum 300 usee. at

20 amps into 300x600m loop. Decreases pro­

portionally with current and (loop area)~ to

minimum of 20 usee. Actual value of 6t read

on front panel meter.

Transmitter

See Fig. 1

3Hz or 30Hz ~n countries using 60Hz power line

frequency; 2.5Hz or 25Hz in countries using

50Hz power line frequency; all four base fre­

quencies are switch selectable.

circuit breaker protection against input over­

voltage; instantaneous solid state protection

against output short circuit; automatically resets

on removal of short circuit. Input voltage,

output voltage and current indicated on front

panel meter.

2.8 kw maximum-

150 volts (zero to peak) maximum;

20 volts (zero to peak) minimum

1800m. '10 copper wire PVC inpulated with nylon

jacket; transmitter wire contained on 6 reels

(supplied); 2 reel winders supplied.

5 liP Honda gasoline engine coupled to 120 volt,

) phase. 4001170 "ltcl-n.,to,"_ /\pproxil.,ately A hours

continuous opel-at.ion fn)m full (bui It-lll) fuel

Transmitter loop

Turn-off time (6t)

Current Waveform

Repetition rate

Transmitter
protection

Transmitter output
voltage

Transmitter output
power

Transmitter wire
supplied

Transmitter motor
generator

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
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f\tt'.I',llrl.'d Ijll;llli II'

S(,II~OI

Time chanllels

Output display

Integration time

Receiver output noise
referred to input

Output connector

Synchronization to
Tx

Noi~e rCJcctlon
circuitry

1~('\('I\'("r' 11;"1<.'1"1(' ....

lillie 1';11(' c)f dcc;p, oj 11I;JltfH'IIC (lllx "[""g .)' v't" . ~I.,<::-'.

",,-cored c'(,il 01 h"ndwldth 111 kHz; [llllcm dla.

hy 7xScm cross-scct ion. Coi I holder ~\lppl i.ed to

1'"c,lita(e mC;'SIJrCment "~long 3 axcs.

LO time ~hannels with locations and widths as

shown in Fig. Z. Successive operation at 30llz,

thcn 3Ilz, cffectively gives 30 channcls covering

range from 80 usec. to 80 msec.

4 digit plus sign I.ED display; display also shows

channel number and gain.

Zn cycles at 30Hz; n;4,6,8,IO,12,14 (switch

selectable); similar integration times at other

base freqllencies.

-10 2typically 1.5xlO volt/m at last gate at 30Hz

with integration time of 34 seconds. Noise will

be higher during intense local spherics activity.

all 20 channels in analogue format and house­

keeping functions in digital format available

from output connector.

any of the following (switch selectable)

(I) referencc cable

(21 pr imary pulse

(~l ~7 Mllz radio link (40 channels)

(41 high stability (oven controllcd) quartz
crystals.

Sclective clipping of atmospheric noisc pulses

at all times. Alldio output of [{x coil (trans­

"'lltl't plIl~c hl.ankcd <'Jut) is availahlc on built­

III Intlt.1 Slh';lk~I' for ready idellt i fic:lt ion of

11l1<.'rfcl·C'h..:t....

I,' t'lilt , ....·4..-h:lr~\·;,hlc C<..'l-\:t·\l~ ~1 hour;;. ,,-"01\tlnu-

'"l .... '11'('1:11 1l1g 11111(' ;11 17"<:. Th'n h:ll t4.'1" H,." ~llld

.1 ".111,'1', "I::lr~~(': '~III'JlII('d III penHl1 ,,-·h;t .. ,~III~ ill

'oIl:,J h.IIII'I"\ I ,'diU I 1',IIl-1Il11 1.'1 1II11'"1 ~:('III'1 ,lell



20 kg

60 kg

120 kg (total)

21.8 kg

8.0 kg

-'_'x'>lldi;l. lem L':lch «, orr)

_,!lx:l7x27 ell'

100 em dia. 7x5 cm C'"OSs-Scction

116x62x48 cm @ 186 kg (total)

96x<>lx7.' em ~ 90 kg

96x75x73 em (' 86 kg

llOxIIOx20 em ~, .'14 kg

I . 90 (,lIh i e.: metres

_,911 kg

Component Weights

h'l rCh' Jllde r

Iv,!" !'L'L' I ~ 120 :111'1')

1~('Ct' I ve r COIlSO 1('

l~l't:e i vc r co i 1

rransmitter console

269016

Shipping Information

".

CPU

Wirewillders and loaded reels (20 amp)

Receiver console (incl.20 amp-hour battery)

Receiver coil

Shipmcnt consists of 5 boxes

r",·o h'ire boxes

(;Pll hox

RCt-l'l\'crll LlnSlIllt fer ho.\;

IlCCt'ivcr coil/coil-holder box

Tot"l shIpping '.c,ght
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Time after
Tx turn-of I
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t

100msec

I I I I "I

1'1"'1­
10mseclmsec

10msec

FIG. 2

, , I I I I I

I I I II I I

Gate Number

T

\'--------'

20 gates (logarithmically ___/71 spaced J (

FIG. 1

Transmitter Current waveform

6t -Ji-

Gate Location and Widths (30 and 3Hz)

1 '7 ~ 14 I" If; 7 8 9 10ill 2h.3 4 5hi; 7h Rhq bn

I

lmsec

100lJsec

If

I ( t)

3Hz

30Hz
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TI,e v~ot(:r-rex'fixed-loop Lime-do:rain convention systcn, fide; lI'~e(,

dcsif:ned \.lilt, consistency in mind. Give" ttlt· greitt dlvcr"sity

of grid and loop orientations. it i" most ll1lpoctanl. thal anOlr.111es

are of a predictable shape.

To fully understand the convention, four basic rules must be

laid doWn:

1) The vertical primary field (Z component) is positive \.Iithin

any loop. To be consistent \.lith a Cartesian co-ordinate

system, the Z+ direction is defined as 'uP'. i.e. the field

vectocs point up \.Iithin the loop and do\.ln \.Ihen outside the

loop.

2) The X component is defined as that \.Ihich points along the

grid lines. Depending upon \.Ihich direction the lines run,

Wor S is defined as X+.

3) Using a right hand orientation \.Ihere X+ is direction of the

middle finger, and Z+ is the direction of the thumb, then

y+ is the direction defined by the index finger.

Ij) North or East is ahsys plotted to the right on the page.

With these four rules. the shapes of the half space responses for

late times for all three components are uniquely defined as sho\.ln

in Figures 1, 2, 3a and 3b.

IZ

~:===-_-<~:::::::====~7:~:~1~,::======:::>_c:~;Wh". "< 'zi-1..,-

"

Z comp~lIenl



lhd ike the Z component, U~CI·(.· l~, ollly oue 111.:.1XIUI.:J 0,' ffllniul."J

for ttH" Y (-Ofll'>Oflf'nt (nr' 'I hnlll/\(.'(>"{'nll· h., 1 r C ,...' ....H

loop

+
N-~----l- __
E

X Component

"

-,~-

"

Plan

269020
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Half-space response Y component
(Positive half of loop)

Half-space response

Iblf-space response Y component
(NegaLi ve 11« 1f or loop)

Fig. 2

Fig. 3(a)

Fig. 3(b)
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HilS

of CD<1 rlvui <Ie nrr.d ru.i"lille

""'Y:JiJ.se.5 for 2 - c.o"'fO~'

, .

A conductive homogeneous ha1:f-space is characterised by an early

channel high amplitude resp0n3e \.ri th a slow nrigration of the

smoke-ring crossover from the loop.

Note that the rate of decay of the channel amplitude responses

for both conductive and resistive HHS is the same, and is

proportional to t.exp (-5/2).

-Ioop--

By comparison, a resistive HHS \.rill exhibit a lower early channel

amplitude response and a rapid ndgration of the smoke-ring..

(

i

)

)

269021

The migration of the smoke-ring determines the detection of a

conductor \.rith respect to time and space. For example, a

conductor located beyond the smoke-ring in. a relatively

conductive environment will not be energised by intermediate. . .

times but may be evident at late times if the smoke-ring has

passed beyond it. In short, only conductors within the limits

of the smoke-ring at a given time can possibly be detected.
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1111' rC.'l;>oro.'le due t.o d. confined conductor' l.'l Clo.'lely related Lo the

aforcmenti Oiled half-space rC3pOf13eS and Lo t~e coroductor' s posi tioro

with relatioll to the loop. figures 5, 6, 7a and 7b sho'" the

respollses for a vertical plate.

eorofillcd eoroductor He.'lporo.'lC5

J

f'uvJ~

I
.- I DOf'-:- •

~.-IOOf-·~

1'1

••

~.-I~DP-·

I I
F~, S Ve.reic.a ( wwucJor: Z c.o"ipol1e"t
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I.',cn the dip of the conductor is allowed to vary I the responses

b"come more complicated. Figures 8 through to 12 sholoJ how the

(Ji Jl effects the vertical and horizontal components.
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By rememberirl'?; the shapes o.~ the responses for these felJ ~imple

geometrics, the identification of false anomalies can be

avoided.

269024

!•

••

..

~/OOf-·

In conclusion, by identitying features .:hich appear to have

stable (non-diffusing) responses with respect to an appreciable

,length of time one can isolate confined targets from the half­

space. After these interesting features have been identified,

the geometry of the situation can be ascertained.
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Ad.........'"MocDon'!l<l H!Pl!1!"'Il&~, Pty. Ltd•

.'~~~~~!!~~f~;~E~!-i;~'i;::~~'~R~~·~:i~t~B~:~t;f~~·:·SAMPLE PREFIX. , .."-,,. . <,'II:-:·,'v";"";"';',."- ..... " 7; .. ....,.. , "",'.,..","',';. . .

<
114.4 08 2453 1.7.4.84 1005607 _OF 3

'~~Tuae: •• 'SAMPLE CU' '.' IPI:;o\;!\";~A'~ Ifl:S:"',';9n,';'\f;;~'W'\,"r~ ~.k:i 'I~~~;~:
,J

No~~;';:J" I. ..··No.· ./ .'JI ... .;.,'"..... ,.. .••., ....",••' i ".'

1591 IEB·::;'
90 95 310 X X X X -" 1 175'_

"
1592 i7-:; - 50 10 215 X X X ;.: -2 lao.-..../

1593 18.""- 45 50 195 X X X X -3 125'"........

1594
la~-

45 X 165 X X X XI i.• 4 -1"10._

,',)?; 1595 i"1.:o - 40 5 150 X X X X -5 j"fS'"....... ,

,

1596
IQ5"-

60 X X6 10 185 X X -~oqv

. 1597 .~- 34121 115 225 X X X X7 ~~- -

I 1598
3.u,r-

235 60 32121 X X :" X8 j./o.,...- -
1599 "0 215 X 130 X X X XI 9 .z,.;'"" -
1600

~;:)-

245 >( 100 X r~ X X10 2.2<>-- -

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

Results In ppm unl." otherwise specified '
T.,;;;".lemen' pr...nt; but concentrotlon too low to measure
X, , ;;; .•Iement concentration I. below detection limit
- ;;; '.lement no' determined
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APPENDIX 3

PETROLOGY



The observations are summarised in the memorandum and details of
individual samples are given in the attached Appendix.

Eleven (11) specimens from drilling in the Waratah and Wynyard areas,
Tasmania, comprising ten core samples and one percussion chip sample,
were submitted for petrographic description, rock classification and
sulphide mineral identification.

MIlL 15362 comprises dominantly black, 'X-ray amorphous. carbon, minor
quartz and smectite and traces of plagioclase, calcite, dolomite and
chalcedony. DiGtinct carbonised plallt' stems are occaisionally
present. The rock was found at the Tertiary/preCambrian unconformity
underlying basalt. The sample was identified as a silty coal and may
be baked vegetable matter. possibly forest litter, overwhelmed by a
basalt flow.

M717

Date
Our Ref:
Your Ref:WIIR:DK

File:
Date:

MoUJourno Ha&Qorcl\ Lubolsloriea

2 6 9 1 0 6 245-273 Wolllngton Road
. Clayton, Victoria 3168

P.O. Box 264, Clayton I

Telephone 560-7066

substance (MRL 15362, WI'7
(MRL 15363, WA7 IB3.90 ­

containing White and
(MRL 15364, WA7 198.25 -

3 core samples'

Introduction

The three samples consist of a black coaly
169.5m), a basalt containing vein sulphides
IB3.93m) and a brecciated-looking vein
orange-brown material in a chloritic schist
19B.26m) •

'f!.A7 MilL 15362-64

Memo to:
MR. M. HORrON, EXPLORI'.'l'lON, CAMDEIlWELL m'FICE.

THE BROKEN HILL PROPRIETARY CO. LTD.
EXPLORATION DEPARTMENT
Pohology SocUon

I .~

I~
......,

I Subject: E9/22/5-Q: petrography of core samples from drill holes
WY3 and WA7, Waratah-Wynyard Area, Tasmania (MRL 15362-72).-_._-----_. --

I
I
I
I
I
I
I
I
I MilL 15363 is an alkali basalt comprising randomly oriented plagioclase

laths, granular diopside and partly altered (to ?sidedte) magnetite
grains. The interstitial matedal is largely chlorite. A vein of

I cataclastic pyrite, coarse chlorite with traces of marcasi te, spar ry
dolomite and calcite cuts the section. ?Chalcopyrite and ?galena
(intergrown with pyrite) occur in trace quantities adjacent to this
vein.

I 'l'he vein cutting the chlod te schist (?chlor itised metatuff), MRL
15364, comprises mainly analcite with minor interstitial to replacive

I albite. Multiple veins of spart" calcite and veins of chlod te cut
across the analcite and albite giving the impression of brecciation.
'l'races of pyri te. chalcopyrite. ?sphaleri te and ?galena are mainly

I restricted to albitic areas and calcite veins.
I----~ .---~ .-- ..--------- '. .. _,_.__ .__

I
I
I
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Several mineral phases require confirmation by SEM. These include
the fine sulphides in MRL 15364 and the blue amphibole in MRL 15370.

An Updated memo will be cirCUlated as soon as these analyses have beenCompleted.

W.H. Ringenbergs,
Petrologist.

Circula te to:

Dr. A. Clarke
Dr. A.D.T. Goode,

then: Library, Camberwell.

Atts.



In terpreta tion.

-

Given the mode of occurrence' 'of ,this rock (as at Tertiary/PreCambrian

unconformity overlain by thick basalts), its carbon rich nature and the

presence of obvious plant material, I would interpret it as baked plant

matter, perhaps forest litter.

269108

Silty coal.

- Subdominantl

- Minorl (T) - Trace.

(SDI

(M)

Field No.: WA7 - l69.5m unconformity.

pE'rROGRAPUIC DESCRIPTIONSAPPENDIX

(D) - Dominantl

(Ab) - Abundantl

(D) Carbon (amorphous to X-rays) (M) Quartz, smectite

(T) Plagioclase, carbonate (some calcite), chalcedony.

Mineralogy,

Abbreviations:

MRL No.: MRL 15362

Rock type' ProbablY baked plant matter on unconformity.

Descr i ption ,

The specimen consists of mainly black, carbonaceous material including

plant stems which show a well preserved vascular and cellular

structures. Occasional grains of discrete and polygranular qUartz,

patches of dolomite and/or calcite and traces of plagioclase occur in

this matrix. Occasional angular rock fragments of impure, banded, very

fine grained quartz or chert, siltstone and clayey patches occur. The

clay was identified as smectite by XRD. In hand specimen several

clay-rich patches to 0.8cm in width can be seen. Traces of calcite are

present (effervescence with dilute HCl) and possibly some dolomite is

present. The thin section is mainly' opaque due to the dominance of

finely divided carbon and therefore very little in the way of structure

could be seen.
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Description:

Tho rock appearB to be a silica saturated, rather Na rich member of the

alkali hasalt suite.

Mineralogy, (0) Plagioclase; (SOl Chlorite; (Ab) Clinopyroxene

(diopsidic); (M) Magnetite, ?siderite; (T) Calcite,

pyrite, marcasite, ilmenite, ?chalcopyrite, ?galena,

hematite.

269109

Field No.: WA7 - l63.90-IB3.93m.MRL No., MRL 15363

Hock tYPe, Alkali basalt.

A vein containing granular to cataclastic textured, coarse pyrite, coarse

chlorite and traces of marcasite, (as alteration of pyrite), sparry

dolomite , calcite and ?s ider ite cuts' the section, but ends abruptly

(apparently faulted out). Small amounts of pyrite, ?chalcopyr ite, and

?galena (intergrown with pyr ite, to be submitted for SEM) occur in the

host rock adjacent to this vein.

In hand specimen the basalt is dark grey in colour, fine grained and

uniform in structure. A vein containing yellow sulphides cuts across

the core. In thin sec'tion the rock comprises well formed, randomly

oriented, slightlY sericitised, plagioclase (oligioclase to andesine)

laths (to Imm in length), granular, diopsidic clinopyroxene and

subhedral, partly altered magnetite grains in an interstitial chloritic

matrix. Minor quantities of a highly birefringent, submicroscopic, brown

material forms spherules in the chloritic matrix and appears to be an

alteration product of the magnetite. This is suspected siderite (to be

submitted for SEM).

I
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Descr iption:

Rock type: Analcite-calcite-chlorite-albite vein in chloritic schist.

In hand specimen, a mottled, brecciated white and orange-brown vein cuts

across a fine grained, foliated, dark grey, chloritic schist.

269110

Field No.: WA7 - 198.25-l98.26m.MRL No.: MRL 15364

Mineralogy: (D) Analcite; (SD) Chlorite; (M) calcite, albite;

(T) Pyrite, chalcopyrite, ?galena, ?sphalerite, magnetite.

quartz.

In thin section the schist contains minor anguiar quartz, plagioclase and

clots -of rounded brownish clay in a foliated, streaky, lensoidal (?f1ow

banded), chloritic matrix. Traces of pyrite and magnetite were also

detected. This rock is tentatively interpreted as a chloritised tuff.

A l-2cm thick vein cuts the section. This is dominated by almost

isotropic analcite (confirmed by l(RD) with minor interstitial, replacive

and veining albite and sparry calcite. Most of the sparry calcite

occurs in veins cross-cutting both analcite and albite areas. Another

set of veins contains dominantly chlorite and minor calcite. Temporal

relationships between the calcite dominated and chlorite dominated veins

are unclear. The complex random arrangement of chlorite and calcite

veins gives a brecciated appearance to the pre-existing analcite vein

when viewed In hand specimen. Traces of pyrite and fine grained

(<30~) chalcopyrite, ?sphalerite and ?galena (to be confirmed by

SEM) occur mainly in the alblte-r ich areas and calcite veins.
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Results of the S.E.M. anal~ses are tabulated below.

SUBJECT: E9/22/5-Q S. E.11. ANALYSIS AND IDENTIFICATION OF VARIOUS
MINERAL PHASES FROM THE WARATAH - WYNYARD AREA. TASMANIA.

X-raIl di1'fraction anal'lsis of I'iRL15367 (!N3. 109.71 to 109. 78m. ) has
confirmed the dominance of dolomite in this sample. No magnesite was
detected.

s. E. 11. ana l'ls is of var ious mineral phases in a batch of samp les
from the Waratah - W'ln'lard area of Tasmania. has been completed.
Petrographic descriptions of these samples have previousl'l been
reported in MHL memo M717.

269111

DATE: 3/10/84
FILE: M731

DESCRIPTION

: Intergrown with P'lrite.
IContains traces of Ag. Se.

Galena

ChalcOP'lrite

Mixture of :Brownish lenses in chlorite
phases. : ve in. Not sider i teo Apparent
Contains maJorlmixture of probable chlorite
Mg.AI.Si.Fe. l+calcite +-Fe oxides.
trace 11n. :

:
Sphene :Fine grained. Replaces

:magnetite .
••

Galena. IInclusions in calcite and·
contains trace albite.
Ag.
Sphalerite. Small patch with chalcoP'lrite
contains trace in albite - calcite vein. I

Cd.

S. E. M.
IDENTIFICATION

Galena

ChalcoP'lritel Chalcopqrite IInclusions in magnetite.
•,
••
••

Glaucophane Glaucophane Blue amphibole.
ISee anal'ltical results
lattached.

Galena

Sphalerite

Siderite

ChalcoP'lritel
••••

11INERAL
SUSPECTEll

\ Siderite

11RL15371
WY3.
177.85 to
177. 87m.

I'iRL15370
1.JY3,
141. 0 to
141.03m.

TABLE 1. RESULTS OF S.E.M. ANALYSIS

11RL15363
I~A7•
183.90 ­
183. 93lTl.
183. 93m.

11RL No.
FIELD No.

:1RL15364
WA7.
198.25 to
198. 26m.

.....,
.....,

.....,
NEoMO TO: DR. A. CLARKE - HOBART EXPLORATION OFFICE
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REFERENCES: Ringenbergs W.H.• Petrographq of Core Samples from Drill
Holes WY3 and W~7. Waratah - Wqnqard Area. Tasmania.
(I1RL15362 - 15372). 1iRL MEMO H717. JULY 1984.

Threader V. 11.• Magnesite - Tasmania. In Economic Geologq of
Australia and Papua New Guinea. Vol.4. Industrial Minerals
and Rocks. A. 1. ii. M. lionograph Series No.8. 1976. Edited bq
C. L. KNIGHT.

The widespread distribution of magnesite in northwest Tasmania. the
apparent similaritq of magnesite rock to the dolomite MRL15367. and
the close association of dolomite and magnesite in the Arthur River
area. suggests magnesite maq also be present in the vicinitq of drill
hole WY3. I therefore reccommend that anq carbonate-rich rocks
encountered in this area in future drilling or surface exploration
programs be submitted for X-raq diffraction analqsis.

W.H. RINGENBE~S

AJ~~
~~TRbLOGIST

Copies to: Or. A. Goode
Then Camberwell Librarq.

26911.2
11agnesite rock in the Savage River area is described as containing
parallel laqers of silica (?quartzl and disseminated pqrite and is
believed to be altered limestone or dolomite(Threader 19761. In the
Arthur River area. near the "Old Victorq" mine dolomite and magnesite
outcrop together. Sample HRL15367 contains both disseminated pqrite
and patchq quartz and in this respect. appears similar to the magnesite
described bq Threader (19761.
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(PLANS OMITTED, SEE FIG. 6)
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TMD UNPUBLISHED REPORT 1984/39 A.V. BROWN

S.M. FORSYTH
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39-1

PALYNOLOGY

INTRODUCTION

OLDER MICROFLORA - WAl, 224.0 m

269114

A.V. Brown
S.M. Forsyth

interbedded

The following study was undertaken, in co-operation with
B.H.P. Exploration who provided the drill core, to get an under­
standing of the time-framework of the basalt flows, from palynology
studies,and the chemical evolution of the basalts up the sequence,
so that future exploration programmes, looking for mineralised
horizons below the Tertiary basalt cover in the Burnie-Waratah area,
can gauge the thickness of basalt cover before determining future
drilling targets. An interpretative geological cross-section is
inclUded.

Nothofagidites falcatus (Cookson) Stover and Evans, 1973
Proteacidites tuberculatus Cookson, 1950
cf. Ischyosporites gremius Stover, 1973
stereisporites (TripunctisporisJ sp.

Significant species occurring in this microflora include:

In the Gippsland Basin N. falcatus appears first at the base of the

(2) to obtain an age for the lava flows based on palynological
data.

(1) to get an indea of the chemical variation within the
Tertiary basalt;

Preliminary palynological investigation suggests two microfloras of
different ages are present. The older microflora was recorded only from
DDH WAI at 224.0 m, but the younger microflora was found in sediments from
DDH WA2, WA3, WA4, WYl, and WY2. The sediments in which the younger micro­
flora occurs lie within a limited topographic interval and may form a
continuous sedimentary deposit.

As part of B.H.P.'s exploration programme over E.L. 33/79, numerous
diamond-drill holes were drilled through the Tertiary basalt plateau to the
east of Waratah.

After the 1981-82 summer season the authors were given access to the
core of eight of these drill holes. The purpose of obtaining core samples
was two-fold:

This preliminary report includes the chemical analyses of basalt
samples collected (Table 1, 2) and a summary of the palynology. A schematic
geological cross-section (fig. 2) is also included. This section is based
on a combination of drill log data and surface mapping from the St Valentines
Quadrangle.

\1984/39.:: Chemistry of Terti~~Y-basalt and palynology of
I sediments from B.H.P. drill holes. E.L. 33/79.
!

IAbstract
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Lower Nothofagidi 't.;'s· ;;;er~;;-z~;;'(middle~'E:~~~~~ )"iSto~~~~ndPa;tri.d;~:--1
1973), whereas in the Bass Basin the first occurrence of N. falcatus is at
a slightly younger horizon (Partridge, 1973). P. tuberculatus first appears

l
in the Upper N. asperus Zone of the Gippsland Basin and in the Middle

IN. asperus Zone of the Bass Basin close to the middle/late Eocene boundary.
;I. gremius does not range above the Upper N. asperus Zone. S. (Tripunctis­
poris)sp. similarly is not found above the upper N. asperus Zone of the
Gippsland Basin, but in the Bass Basin it ceases to be common at the top
of the Middle N. asperus Zone, but ranges up into the P. tuberculatus Zone.

,The microflora therefore probably belongs to the Middle or Upper N. asperus
Zones and an age of late Eocene into earliest Oligocene is indicated.

IThis is supported by the absence of Cyatheacidites annulatus Cookson, 1947
I from the microflora.
!

Of the samples collected for palynological study only three others
were considered to be stratigraphically low enough to contain the older

·microflora. Unfortunately each of the three samples proved to be barren.

YOUNGER MICROFLORA

This microflora is characterised by the presence of C. annulatus.
To test the significance of the absence of this species from the older
microflora a large number of samples thought to contain the younger micro­
flora was routinely prepared but not thoroughly scanned. Of 34 samples
prepared, 29 contained C. annulatus. Of the remaining five samples, two
were barren, one almost barren, one contained wood fragments but very few
palynomorphs, and only one contained a diverse microflora from which
C. annulatus was absent.

Some other palynomorphs present included:

Foveosporites palaequetrus Partridge, 1973
Foveosporites sp. nov ..
Verrucosisporites kopukuensis (Couper) Stover, 1973
Verrucosisporites cristatus Partridge, 1973
Beaupreaidites verrucosus Cookson, 1950
Nothofagidites falcatus
Nothofagidites flemingii (Couper) potonie, 1960
Triporopollenites chnosus Partridge, 1973
Periporopollenites vesicus Partridge, 1973

C. annulatus indicates the microflora is no older than the
P. tuberculatus Zone and based on the Gippsland and Bass Basin sequences
F. palaequetrus, N. flemingii, B. verrucosus and P. vesicus indicate the
microf1ora is no younger than the P. tuberculatus Zone. Further,
N. flemingii and P. vesicus suggest an upper age limit of the middle
division of the P. tuberculatus Zone, and B. verrucosus an upper age
limit of the lower division of the P. tuberculatus Zone (Stover and
Partridge, 1973). The extent to which the zonal scheme developed by
Stover and Partridge for the Gippsland Basin is applicable to Tasmania is
not known, particularly for upland areas, however correlation with the
Gippsland Basin suggests an Oligocene or early Oligocene age (based on
B. verrucosus).

There are indications that in sub-alpine areas N. flemingii may have
continued into the upper division of the P. tuberculatus Zone (early Miocene)
or perhaps younger horizons (S.M. Forsyth, unpublished data) and it should
be noted that Nothofagus gunnii Hooker, also a producer of Nothofagus
fusca type pollen, still grows in Tasmania.

39-2
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I-----Ai-tho~~h-~~ly~~eii.~narystudieshave been undertaken on the s~~l~"'s
I no species were recorded that first appear in the middle or upper division
of the P. tuberculatus Zone of the Gippsland Basin. This is in contrast
to the presence of such species in the near-shore marine early Miocene rocks
at Fossil Bluff, wynyard.

Other features of the younger microflora include the presence of
fern sporangia in one sample and the presence of palynomorphs reworked from

I the Lower Parrnsener super-Group, including the first record of Dulhuntgispora
dulhuntgi Potoni~ amend. (WY2, 119.5m) from Tasmania. Dulhuntgispora
indicates the Lower Parmeener Super-Group upper marine rocks as a contributor
to the sediment supply, whereas Tasmanites sp. and other palynomorphs are' ,
consistent with, although do not conclusively show, Lower Parmeener lower
marine rocks forming part of the provenance.

CONCLUSIONS REGARDING AGE OF MICROFLORAS

The older microflora from 224.0 m, hole WA1, is pre P. tuberculatus
Zone and probably late Eocene or earliest Oligocene in age. The younger
microflora belongs to the' P. tuberculatus Zone (early Oligocene - early
Miocene) and is probably Oligocene, most likely early Oligocene in age.

.-'

REFERENCES

PARTRIDGE, A.D. 1973. Revision of the spore-pollen zonations in the
Bass Basin. Unpubl.palaeont.Rep.Esso Aust.Ltd. 1973/4.

STOVER, L.E,.; PARTRIDGE, A.D. 1973. Tertiary and Late Cretaceous spores
and pollen from the Gippsland Basin, southeastern Australia.
Proc.R.Soc.Vict. 85:237-286.
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T<lble 2. CHEMiCAl. ANALYSeS OF BASALT SAMPLes. Anoll!1'ses by Dep.ut:ment of Mines Laboratories, l'.aunceston

MnO C.O HgO so, co, .io

48.01 13.17

49.85 13.64

47.06 13.27

49.21 13.54

45.72 13.36

36.84 7.30

39.97 8.75

47.10 13.22

4B.62 13.53

48.33 13.31

43.96 13.2Q

47.08 13.11

48.84 13.68

49.39 13.26

47.01 12.8A

46.53 D.OS

46.63 12.62

49.05 13.64

46.71 13.38

50.56 14.04

3.76 6.49

1. 77 8.43

3.28 7.8S

2.96 '7.43

1.09 10.21

1.93 5.60

2.01 6.49

.3.31 7.77

3.14 7.79

1.6B B.72

0.79 10,3-8

1.65 8.87

2.54 7.94

1.00 9.79

0.68 9.59

3.43 7.51

3.05 7.84

3.42 6.75

4.15 6.65

1.23 9.37

...,
\D
I

"'-

830755

756

757

758

7S9

760

761

m
763

764

765

76.

767

768

76.

770

771

772

773

774

Reg. No. Sr lib y Zr

1. 4')

1.45

1. 38

1.15

1. 73

0.27

0.40

1. 52

1. S5

1.50

1.62

1.91

1.45

1.62

1.38

1.56

1. 79

1.55

1.51

1.73

lib

0.13

0.14

0.16

0.13

O.lb

D.n
0.16

0.14

0.14

0.17

D.IE.

0.16

0.15

0.15

0.15

0.15

0.15

0.16

0.20

0.15
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* 0 = older microflora, Y = younger microflora, B = barren

t Samples P33 and P34 collected by P. Lennox, Tasmania Department of
Mines, 1979.
Samples p47 and P48 collected by P. Williams, Tasmania Department of
Mines, 1979.
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HORIZONTRL COMPONENT B (Xl

x

PROJECT tiJ.
ffi--1499

5cm

: 16.5~

: 25 Hz

: CR't'STR..

1200N
: Wc::rot.cn TCIElIlICI"l' o.

: The Bt-P Co. Ltd.

: fft:A H

s..RVEYED fN) cnPILBJ BY
GEOTERREX PTY. LTO.

TX LOCP SUES 1Mt1 255l2E

1Em-J 2fB£

TX I.1XP SIZE : 31JIlm X €mn

TX lI..JRN £FF TII£ : 336 m' CI 'OSeCS

~IZOOR.. SCR£ : 1:~

aR'vEYED BY : .P,RL.

[fIlE : 2fH'{)V,1983

a..IENT

PRO..ECT

fffA

LH£

TX l...O(p : 5

IN'I'EGflTI~ TIl'E: 256 eye lee

EM-37
FIXED

TRRNSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

TIl'E DERIVATIVE CF FLUX JElBITY (6)

""0
ID
L.o
:J
0­
CO

ID
L.

0+>
ID
E.
0.
Eo
L.
ID
0.1-----------------1

CO
0+>

o
>o
co
c

[

500,0

0.0

-500.0

[

100,0

0.0
?'

-100.0

I !

---_....16

, I I I , I I I I I ,

TX l...O(p

w w w w w w W
l'Sl I.f) l'Sl CSl l'Sl I.f)

~I.f) N CSl CSl l'Sl r--.
"<t' I.f) c.o r--. (X) (X)
N N N C'\I N

IN
N

I
I
I
I

1-5

:r1riJ

11-16

16-2ra



I VERTICAL COMPONENT B (ll
269129

I m ~ ~ I~ 'I !H EM-37-(l')
I I FIXED

.B TRANSMITTER
I SURVEY

1-5 B.B

~
ELECTROMOTIVE fORCE INDUCED BY

-5lIJ1l.B SECONDARY fiELD

J
TII£ [ERl\flfM IF fW( IBlSl1Y lBl

J -0
ID

5
.B :::J

]
r:T
ID

ID
5-18 B.B c..

I I
...,

I ~I I -22I0.B •
I I a.

S Scm
-II I I-

I jll I !
:r ~"

.3 lX UXP SIlES • ... 259E

I =-:j: 1SfIIIIN 39E1 0 •>

i§ -- .B g lX UXP sm: I lIlIliIIt X..

I g 4 E:: lX llJtl (JT TII£ • Sllll .'aWM»
11-16 ! B.B

l1JftNT • 16.5 mop.

I I -211l.B Rm.EICY I 25 It<

I INIE1JiRUttl TII£ I 256 <:\pl.
I

I -4-
5'il'C IDE • CR'iSIR.

.........v KRI2OflR. lDI..E • 1.5lIIl-I I 9.IM'fB) BY • .PrJit.I --ta.L -+I lATE I 'Zl-KN, 111113

roo-t . t- 19

I
;:Jil !l.R't'E'IBllHl lDf'IlED BY PmEtT ICl.

~l I ISII&JijJ( PlY. LID. 15-1.1&-2I/J . , I B.B
I I
I I -1.0 a.IENT I lhot IH' Co. Ltd.

I I I PmEtT • A<Bl H

I I A<Bl I Itral.d1 T.,...,10.

1 lXUXP
LIt£ 1Hl~ Z
lX UXP I 5

I 3302
]



5cm

llRYEYED fHl aJf'IlfD BY I'IIl.ET til.
Qij,dWJ( PTY. LID. 85-1&

3301

lX UXP sm:

Q.JEHT • .... lIP Co. Ltd.

I'IIl.ET • IftR H

IftR • Ib'Gl.d> T-.lo.

LItE llBBN Y
lXUXP .5

lX ltJN (ff TDE I 9116 .1.. : n

QBBCf I 16.5 ClIp

AlBIIH:Y I 25 HE

JNIEIIiRTIOl TDE I 256 """,1_

SOCIIJE I~

IOU2INIR. s:R.E I 1~

!UNE'I'Bl BY • ....IlL
IJfIE I 'Z1-trN, IlIll3

-' lX UXP SIIES I

I

•

!
\ ~ ~-----------t

.5

.0

[

71U

0.0

-7l!I.0

lX L.lXP

I I
I I
I I
I • • 1_J.....&.-L-.&.......I.-'--........--L-.1 .....' -II...........' ......'_a.......I-.Jl" " .

----11--::::::::::===:::::1.:::::::I~=====~~=+_-: a-:
S ~_:-+-=

I I

I I

I I
I I

~!' ( :Sj! ~:: ':':':'
I I

I I
I I

I I
I I

~ 1::<:: ' ;~: ::2:::-1 :~ 0.0
I I -. 7 -0.5

~I ~-L-- I - "'------"'--.t6

HORIZONTRL COMPONENT B (Yl
269130

m - I~ ~ EM-37...
(\')

I
FIXEDI I

I I TRRNSMITTERI I .0 SURVEYI I
1-6 &..-.L..J I 0.0

I I ELECTROMOTIVE FORCE INWCED BY
I I -28U SECONDARY FIElO

TDE I:fRl\fITIVE IF fUI( IENSm' lBl

11-16

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I HORIZONTAL COMPONENT B I (Xl 269131

I
m - ~ ~ - 1M EM-37f\i Ire

...
(I")

I I FIXED
I TRANSMITTER

I I •I!!
I SURVEY

1-5 l!I.liJ

I ELECTROMOTIVE FORCE INDUCED BY
-5I1ll!I.1!! SECONDARY FIELD

I TD£ IERJ\flTM IF fU.D( IENSIlY lB)

I "•6

f~··
:J

I
IT••fr-IIIJ I!!.I!! 15

I I •I -71U
e
•

I S I-
5cm .-1

I I
~I

I
Q.

• 1)( LlXP SIlES I IIIJliIlIl 2lBI£

I I ~- 1... 3&'E1 I 0
>

C'
0 1)( LlXP SI2E I"X~I;

I c 1)( 1UlH IfF TD£ I Sll6 _fa ....
11-16 I. I!!

I l1R9IT I 18.5~

I I : -11!!.1!! fIlBIBC( I :15 HE

I INlElJlflrIltl TD£ I :156 CllIDI.

I
I

S'ItC IGE I CR\'SIR.I
I IOU2IHIR. SRE I 11"

I 1 9JNE'l'B) BY I ...iii..

I I IJlTE I ZT-KN,Ulll3I

f'··I
I 9JNE'l'B) fH) lXIf'IlBJ BY PRD.ET NJ.

16-311 I!!.I!! 1BJ11JdiD( PTY. L1D. IIHG

I
I 7 -1.1!!

lLlENT I ,.. lit" Co. Ltd.

I I PRD.ET I fmlH

I 6 IIlBl I Itrald> T.-rola.

I LlI£ IH'leN X
1)( LlXP

1)( LlXP I 5

I 3S00

I



269132

5cm

: 16.5 arpe

: 25 Hz

: 1~ 1~

1~ lam:

: 3mn X smn

-,------

TX n»l CFF TIt-E : 355 m' a 'OSeC8

TX l.1XP SIZE

""U
(I)

'­o
::J
0­
fJ)

(I)

'-
~
(I)
s.
a.s
o

'­(I)
a. ~--------------1
fJ) TX l.1XP SUES
~

o
>oco
c

EM-37
FIXED

TRANSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

TIt-E Il:RIVATIVE (f' AlJX r:ENSITY (B)

[

2I{J/{J.0

0.0

-200.0

VERTICAL COMPONENT B (Z) I'

UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ
lSl lSl ffi IJ)

~
lSl IJ) ffi lSl lSl ffi ~ ~ ffiIJ) IJ)

~
lSl t"-

~ ~N ~
..". co t"- t"- eo ..... ..".

lSl lSl
I~

lSl lSl lSl lSl lSl ..... ..... ..... ..... .......... ..... ..... , ..... ..... ..... ..... ..... ..... ..... ..... ..... .....
I

r
00

I I I I I I I I 0.0

-5I{J0.0

~~~~~~~~~~~~~~~§g§¥?r-§l~,~; "!l:;;;:~tt:::::s~~~~if[:'~0
-20.0

5-1~

1-5

11-16

z

FRO.£CT t-D.
85-1499

Sl.RVEYED fN) mPILBJ BY
£E:lTEF?REX PTY. LTO.

INTEmtrI(]II TIME: 256 Cl,p lee

SOC t1IE : CRYSTFl.

H:RIZLNTfl. s:fLE : l:SB

Sl.RVEYED 6Y : .P,RL

DATE : 26-WV,1003

CLIENT : The EtP Co. Ltd.

PIin£CT : fIi£A S

fIi£A : Wcrat.ctl TOlllla'l' o.

LII'E 10500N
TX l.1XP : 4

[

2.0

0.0

-2.0

I ; I ; I ; , I !, ,

TX l.1XP

~-----~:----"",,--=-----,~ ,
16-2i}



2691.33

Y

Il2S1?E

Scm

: 1fiJ2liIit.l

: 1~ I1B11E

: 3iBn X 800m

: 16.5 ClIl'pS

: 25 Hz

s.RVE'I8) 00 Cll"PILED BY PRO.£CT/II).
l:EJ1ERRE)( PTY. LTD. 85-1499

TX l...CXP SIZE

TX~ CIT TIME : 355 ml Cl 'OSeC8

CLIOO : The B-P Co. Ltd.

PRO.£CT : fft:A S

~ : Wcralch Toemcnlo.

LU£ 10500N
TX L1XP : 4

EM-37
FIXED

TRRNSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

TIME lERIVATIYE CF FLUX [ENSITY (8)

I~TI(J.I TIME: 256 cc,ples

SOC t«E : CRYSTR...

t'ffiI:zrnTfl.. rou: : 1:5liDil

SlRVEYED BY : .P,RL

DATE : 264lN,1933

-0
Q)
L
o
:J
0­
co
Q)
L

.....>
Q)
E.
0-
Eo
L
Q)
0- t------------~-__l

co 1)( LOOP SIDES
.....>
o
>oc
o
c

f

3.lZI

lZI.lZI

-3.lZI

[

2lZI'lZI

lZI.lZI

-2lZI.lZI

[

30'lZI

lZI.lZI

-30.lZI

[

0025

lZI.lZI

-lZI.25

w

~............

1)( l...CXP

HORIZONTRL COMPONENT B (Y)

w w w w w w w w w w w
~ ~ LJ) ~ ~ LJ) ~ ~ ~ ~ ~
LJ) LJ) N ~ ~ t'-- LJ) LJ) LJ) LJ)

~(Y') "<t' LJ) CD t'-- t'-- ro 0') ~ ......
~ ~

I~
~ ~ ~ ~ ~ ...... ...... ......

...... ...... ...... ...... ...... ...... ...... ...... ...... ......

I
I
I
I

I
1-5

1&-~

11-16

3298



PRO.ECT 1"1).

85-1499

x

1'5iJi'E

Scm

I 1~

: 16.5 CJlllS

125Hz

3..RVEYED fN) CCtPIlED BY
CHlTrn<EX PTY• LID.

TX 'Tl.»l (ff TIME : 355 m'a 'OElElC8

TX L1IP SIZE

I~I~ TIME: 256 Cl.:Ples

SOC /'DJE : CRYSTAL

tfRIZLNTR.. Sll.E : 1:~

SlRVEYB) BY : .P,RL

IJlTE I 26-W1,1003

a..IENT : The a-P Co. Ltd.

PFnET : fIHl S

fft:A : Wa-old1 T0SIIQl'o.

LINE 10500N
TX L1IP : 4

FIXED
TRRNSMITTER

SURVEY

EM-37

2691.3 11

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

TIt£ rERIVATIVE IF FUJX I::ENSITY (8)

-0
(J)
c..o
:J
(j
co
(J)
c..

.....>
(J)
s
•a.so

c..
(J)
a. 1----'----------=-=---1
(J) TX L1IP SUES

.....>

o
>ococ

-100.0
[

100.0

0.0..

[

1.0

: I : I 20' 0.0
.-----:s--Ja

-1.0
J7

: '

--
.......-- 1616----.------TX UlP

HORIZONTRL COMPONENT B (X)

w w w w w w w w w w w w w w
~

m ~
l.()

~ ~
l.()

~ ~ ~ ~ ~ ~ ~~
t'-

~ ~ ~
......

~
I~

~ ...... ...... ...... ...... ............ ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ......

I

r·~1-5
~ : I I I I I I I

, 0.0

-500.0

5-11lJ

1&-~

11-16

f3~97:

















269142

SCHEMATIC GEOLOGICAL CROSS - SECTION FOR BHP 01 AMON 0 DRILL HOl ES AND DEPT. OF MI NES SPORE SAMPLE SIT E 5
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