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ABSTRACT

The Northampton Mineral Field has been the
largest producer of lead ores in Western Australia..
Five main mines have each produced tonnages bf>ore of
the order of 100,000 tons. At the time of the survey
none of the mines was working, but Anglo-Westralian
Mining Pty. Ltd, was considering re-opening the
Protheroe Mine. At the request of the Company and
the Department of Mines, Perth, a geophysical test
survey was made in 1953 over an area of about one-half
square mile, south-west of the Protheroe Mine, to

search for indications of further mineralisation.,

The electromagnetic method was used over the
whole grid, and the magnetic method over certain
selected traverses. Several indications were found,
which appear favourably disposed with regard to the
main structural features 1n the area. Locations are
given for eight drill holes to test the most promising

anomalies.

(111)
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1, INTRODUCTION

The Northampton Mineral Field is situated north of

Geraldton, Western Australia, and covers an area of about 1,500

square miles. Northampton, the largest town in the Fileld 1is

about 35 miles north of Geraldton, which itself 1is about 310 miles
north of Perth. The Field has three main areas of mineralisation,
nanely, Protheroe, Northampton and Galena, (Plate 1). Sixteen lead
mines, eleven of which are smaller than the other five,have been
worked; the oldest mine in the field was worked 100 years ago.

The larger mines have produced ore tonnages ranging from 75,000 to
140,000, and with the lead content ranging from 9 to 20 per cent.
Production from the smaller mines has ranged from 4,000 to 22,000
tons of ore, with a lead content of 6 to 13 per cent.

The Protheroe area is about 15 miles south-east of North-
ampton and 20 miles north-east of Geraldton. The area is undulat-
ing and is partly covered with bush, The area contains two of the
five larger ore bodies, namely the Protheroe Lead Mine and the Narra
Tarra Lead-Copper Mine, together with several smaller workings.

None of the mines was producing at the time of the survey, but the
Protheroe Mine was re-opened in November 1954.

The workings in the Protheroe area follow three, almost
parallel, lines of mineralisation (Plate 2). The length of each
of the workings is limited to several hundred feet. The Protheroe
Lead Mine occurs on the centre line of mineralisation (Middle Lode),
along which also other mine workings can be found, extending over a
length of 4,500 feet. The former Narra Tarra Lead-Copper Mine
workings are on a second line of mineralisation (West Lode) about
1,000 feet further west. The mine has been one of the largest
producers in the area and was most intensively worked in the 1920's
to a depth of 550 feet. The Narra Tarra workings extend over a
length of 800 feet. The third line of mineralisation (East Lode)
is about 800 feet east of the central line (Plate 2), but shows
only smaller scattered workings over a length of nearly 3,000 feet.

In general, all the previous activities have been under-
taken on a fairly small scale by individual prospectors who did not
carry out any extensive exploration work. It is only in recent
years that exploration on a larger scale has been undertaken by the
Anglo-Westralian Mining Pty. Ltd., who made a geological survey and
have re-opened the Protheroe Lead Mine, In May, 1953, a request
was made by the company to the Mines Department, Western Australia,
for a preliminary geophysical survey to be made to investigate the
possibilities of locating further mineralisation in the area. This
request was passed on to the Commonwealth Bureau of Mineral
Resources, who subsequently carried out the test survey described
in this report. The work was done from October to December, 1953,
by Dr. O. Keunecke, geophysicist of the Bureau, and covered an area
of 7,500 feet by 1,500 feet, surrounding the Protheroe Lead Mine.

o~ The Imperial Geophysical Experimental Survey made elec-
trical test surveys over the Wheel Ellen and Baddera mine areas near
Northampton and over Block 7, Mary Springs and South Geraldine mine
areas near Galena in 1929, but the limited amount of testing that
followed gave no evidence of mineralisation associated with the
electrical indications tested (Edge and Laby, 1931).

2. GEOLOGY

Investigation of the geology of the Northampton Field is
difficult, because the rocks are mostly covered by a deep layer of
soil, and very detailed examination has been necessary to establish
the main structural features, The most complete geological study
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of the field 1s that by Campbell (1952). The following notes are
based on Campbell's report.

The country rock is pre-Cambrian granitic gneiss, which is
traversed by a serlies of persistent dolerite dykes .striking roughly .
north-east. Some minor ore shoots are adjacent to these dykes, and
it was thought at one time that they were the main control of miner-
alisation. Later investigation has proved that this is not so.
The major ore bodies are associated with localised shears, which
strike north-east (parallel to the dykes), but have no direct con-
nection with basic rocks,

Campbell considers that the tectonic sequence has been,
essentially, as follows:-

(1) Fracturing of certain areas by stresses, which have |
produced extensive shears, striking nor%h-east and
dipping generally north-west at about 65°,

(11) 1Injection of these fractures with basic magma to form
persistent dolerite dykes ranging from a few feet to
150 feet in width.

(1i1i) Development of steeply-dipping fault zones striking
north-west.

(1iv) Development of localised shearing in the gneiss between
the dykes, and soTetimes at the end of the dykes. This
shearing}7 s&¥1%E%3 " north~east and dips north-west at 60°
to 709. Occasional south-east dips at this angle have
been observed.

(v) TFormation of ore shoots by alteration and mineralisation
of the localised shear zones.

According to Campbell, the ore deposits are critically
controlled by the form of shearing. Favourable structures are con-
sidered to be either - '

(a) Where the shears are split due to changes in rock
type in the path of the shearj the ore bodies occurr-
igeg in lenses of rock created by the splitting and
rejoining of the shears., :

(b) Sheared and brecciated links between shears.

A factor common to both types of structures is that ore bodies
occur at places where the strike of the shear changes from a simple
linear pattern to a more complex pattern, '

It has been noted by Campbell that the majority of ore-
shoots occur 1n north-easterly striking shears where they are inter-
sected by north-westerly striking faults and fractured zones.

Strong alteration of the surrounding wall rocks by kaolinisation is
a common feature of all ore depositsj the kaolinisation assoclated
with the copper deposits being generally less than for the lead ore
bodies. The ore bodies are limited in depth and workings have not
exceeded 500 feet deep. Where the bottom of a shoot has been

observed, the cut-off of the ore is due to structural causes. The
field has not been prospected for possible repetition of ore shoots

‘at depth. -

In the Protheroe area, the West Lode dips 70° to the
south-east; the Middle Lode, which contains the Protheroe Lead Mine,
dips 65° to the north-west, and the East Lode dips 700 to the north-
west. The West Lode on one side, and the Middle and East Lodes on
the other, therefore dip towards each other. If the dips persist
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in depth, the West and Protheroe shears should intersect at a depth
of about 1,000 feet and the West and East shears should intersect
at about 2 600 feet.

The Protheroe and Narra Tarra ore shoots are each about
800 feet long. The ore contains 9 to 20 per cent lead (mainly
galena), and minute quantities of zinc. - The East and West Lodes
also contain copper mineralisation and copper ore has been mined in
the Narra Tarra Mine on the West Lode. Results of drlilling have
proved that the ore ™odies are lenticular. The Anglo-Westralian
Pty. Ltd. sank two drill holes on the Protheroe ore body, one 150 .
feet north, and the other 900 feet south, of the main shaft. Under-
ground mining had reached the end of economic mineralisation at
these distances in the various levels down to 425 feet. Both drill
holes intersected the shear at vertical depths of 580 feet and 520
feet respectively, without striking any mineralisation of value. A
third drill hole tested the East Lode near traverse 2600S, .and at a
vertical depth of about 210 feet struck galena showing an average of
14 per cent lead.

Another drill hole, sunk by a previous company, in the
southern extension of the middle shear near 2,000S/600E reached a
depth of about 200 feet without striking ore, but it is not certain
that this hole actually reached the shear zone,

3. SELECTION AND APPLICABILITY OF GEOPHYSICAL METHODS

In order to verify that the geophysical methods chosen are
suitable, the work should begin over a section of known geology.
The results of this preliminary work will also show what kind of

- anomaly or indication can be expected, thus making more certain the

geological interpretation of results obtained in adjacent areas.

In areas such as this, where sulphlde deposlts are assoc-
lated with shears, geophysical methods can be of assistance, if the
shears are sufficiently conductive to be detected, even though not
mineralised to any significant extent. The facts that -

(a) the ore deposits are invariably accompanied by strong
alteration by kaolinisation of the surrounding wall
rocks, which could result in increased conductivity
due to lncreased content of conductive water,

(b) the ore deposits occur where the normal linear course
of the shears is interrupted or changed,

suggest that, even if the sulphide deposits cannot be detected
directly, 1t would be possible to map the shear pattern and thus
indicate those places along the course of the shears where favour-
able changes in strike occur and perhaps .where alteration of the
rocks is most intense.

Experience has shown that electrical methods, and in
particular the inductive electromagnetic method, are the most suit-
able for the exploration of sulphide ore deposits. Magnetic and
self-potential methods often provide useful additional information
to assist in the interpretation of results.

o 4, ELECTROMAGNETIC SURVEY

(a)‘ Method and equipment.

Inductive electromagnetic measurements utilise the fact
that most sulphide minerals possess high electrical conductivity.
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Although many variations of the method have been developed during
the past 30 years, the basic principles underlying these methods
are the same.

By passing an alternating current through a cable (usually
in the form of a loop) laid out on the earth's surface, an electro-
magnetic fleld 1s set up around the cable. This field induces a
current in any good conductor lying below the surface, this secondary
current in turn setting up a secondary electromagnetic field. By

measuring the total electromagnetic field at selected points along

the traverses, and subtracting the known primary field, the effect
of any good conductor 1s obtalned. ' -

In the method used in the present survey a primary current
of 500 c¢/s from a transportable generator is passed through a rect-
angular loop of cable measuring 4,000 feet by 2,000 feet. At
observation points on traverses at right angles to the longer side
of the loop a search coil 1s set up, first vertically, with the
plane of the coil perpendicular to the traverse, to measure the
horlzontal component of the electromagnetic field, and then horizon-
tally to measure the vertical component. The current induced in
the search coil is measured on an alternating co-ordinate potentio-
meter which determines the value of the component in-phase with the
primary current (real component) and of the component 90° out-of-
phase with the primary current {imaginary component)., In all
therefore; four components are measured at each observation point,
namely the real and imaginary horizontal components and the real and
imaginary vertical components,

(b) Work done and resuits obtained.

When surveying by the inductive electromagnetic method, it
is advisable to have the source of the primary field on the footwall
side of a deposit. The base line for the survey was accordingly
located about 500 feet south-east of, and parallel to, the Middle
Lode, In the southern area it was considered advisable to move the
cable about 300 feet to the scuth-east so that the East Lode could
also be investigated. Due to the south-easterly dip of the West
Lode, the lay-out was not suitably placed for testing this formation.

The pegging and levelling of traverses was done by a sur-
veyor of the Department of Interior, Perth. The traverses were
200 feet apart, 1500 feet long, and at right angles to the base line.
Observation points were pegged at 50 feet intervals along each
traverse. Traverse 00 corresponds to mine co-ordinate 500S, as it

.1s 500 feet south of the Protheroe main shaft, which is the centre

of the mine co-ordinates.

The geophysical survey started from the Protheroe Mine,
but an -area on toth sides of the main shaft was not surveyed because
of the presence there of buildings such as the power house, work-

_ 0 feet was
laid out on the footwall side of the Middie Lode and an area south-
west of the mine (traverses 00 to 2400S) was surveyed. By laying a
second loop to the north-east, traverses 725N to 1525N were surveyed
and finally, with a third loop to the extreme south-west, traverses
24008 to 4800S were surveyed,

The results of the electromagnetic survey are shown on
Plates 2 to 5 inclusive, Plate 2 shows the iocation of the main

. -geophysical indications, recommended drilling targets and known

lodes. Plate 3 shows profiles of %the imaginary horlzontal com-
ponent along all traverses and Plate 4 the reai and lmaginary hori-
zontal components along traverses 00, 400S and 26008, together with
the geological informatien obtained from diamond drilling and under-
ground, development in these parts. Electromagnetic vector diagrams
for several selected traverses are reproduced on Plate 5.
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(¢) Discussion of results.

. Plate 2 shows that electrical indications occur north and
M T south of the Protheroe Mine. In general, these indications are in
the direction of continuation of the lodes, and have the same direc-
: tionsef strike, but are somewhat displaced from the outcropping

e lodes in the direction of dip. The indications are well pronounced
on traverse 00 (Plates 3, 4 and 5), which crosses the mine area
where underground mining has developed economic ore - see geological
cross-section on Plate 4. The profile of this traverse shows the
type and magnitude of the electrical indications over known mineral-
isation as disclosed in the area by mining operations.

There are practically no indications between traverses
200S and 800S to the immediate south of the Protheroe ore body.
Diamond Drill Hole No.1 (traverse 400S, 1000W), intersected the lode
shear at a vertical depth of about 580 feet, but struck no ore,

Further south, on traverses 1000S and 1200S there are
indications of medium strength in the direction of continuation of
the Middle Lode. These indications are interrupted on traverse
1400S which shows only a weak indication at 300W, which is outside
the line of the Middle Lode. From traverse 1600S to traverse
29905, however, there 1s a. line of 1-dications of varying strength
which appearsto be related to the Middle Lode shear. These indic-
ations are of medium strength on traverses 2000S, 2400S and 2600S
and terminate on 2990S.

Two other lines of indicationé are shown gn Plate 2

in the southern area, one between traverses 2400S and 32008,
and another between %raverses 32008 and 4000S. Because the
indications overlap to some extent on traverses 2400S to 32008,

= there 1s some doubt about the way the individual anomalies
should be connected between the traverses. The connections
shown are believed to be the most likely on the avallable

- evlidence. The two lines of indications appear to be related
to the East Lode shear. The first of these 1s of medium
strength between 2600S/25W and 2990S/200W, while the other is
of medium strength at 3400S/150W, 36003/2é5w and 4000S/275W.,
The occurrence of ore has been proved on the first of these
lines of indications, D.D.H. No.3 having struck ore containing
14 per cent lead near traverse 2600S, at a vertical depth of
210 feet (see Plate 4),

. In addition to the main indications already discussed,
several smaller indications were recorded. The strongest of
these is between 1800S/900W and 22005/950W, and shows medium
strength on traverse 2000S.

In the area north of the Protheroe Mine, the only
indications are along the continuation of the Middle Lode, as
far as traverse 1525N. These indications are generally weak,

; however, reaching medium strength only on traverse 1125N.

Tables 1 and 2 give a brief summary of the electromag-
f netic indications south and north of the Protheroe Mine respect-
ively. The centre and strength of each indication 1s shown,
together with recommendations for drill holes. It cannot be
.--&xpected that these indications are all due to sulphide mineral-
a7 -isation. They probably show mainly the shear zones. The high
- % eléctrical conductivity 1s probably czused by slight mineralisa-
tion and-acid water in the shear. The vector diagrams show
that the highest electrical conductivity is found on traverse 00
corresponding to. payable lead values. By determining the elec-
trical conductivity it might be possible to distinguish between
better and less mineralised portions of the lode. :

-
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TABLE 1

ELECTROMAGNETIC INDICATIONS SOUTH OF THE PROTHEROE MINE

' Position of - Strength of Drilling
Traverse Indication Indication |Recommendation
00 625W Strong
10008 560W Medium [1.D JHM AM
12008 550W " ‘
14008 300w Weak
16008 450W "
: 700W Very weak
18008 475W " noo.
900W Weak
2000s 350W u
. 500w Medium D.D.H."G"
950W L D.D.H,"EY
22008 400W Very weak
550W Weak D.D.H."C"
950W e
24008 75E n
75W Very weak
550W Medium
800W Weak
26008 25W -Medium BB JH B
550W "
28008 110W " D.D.H.,*D"
250W Weak
400W N
600W %
29908 200W Medium
350W Weak
550W Very weak
32008 100W Weak
275w 1t
34008 150W Medium DJDHMPY
36008 225W n
38008 250W Very weak
40008 275W Medium
TABLE 2

ELECTROMAGNET IC INDICATIONS NORTH OF THE PROTHEROE MINE

Drilling

.Position of Strength of
Traverse Indication Indication|Recommendation

725N 225W Weak

H25W Very weak
925N 475W Weak

1125N 470W Medium D.D.HM M

1450W Weak

1325N 450W Very weak
675W Weak

1525N 450W Very weak
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5« MAGNETIC TESTS
(a) Introduction.

A small amount of magnetic testing, using a Watts vertical
variometer, was carried out, to determine whether the magnetic
method would give any useful results. Readings were taken along
traverse 2325N (not shown on Plate 2), and along traverses 2600S,
34005 and 3600S. The profiles obtained are shown on Plate €,

(b)glgcussion of results.

Anomalies of small magnitude, although reasonably well
defined, are present on some of the traverses. The anomaly centred
at 250W on traverse237”” 7 can be correlated with a dolerite dyke. A
broad anomaly centred at 50W occurs on traverse 2600S, coinciding
with an electromagnetic indication of medium strength. On traverses
34008 and 3600S, no definite magnetic indications were observed over
the electromagnetic indications, which were also of medium strength,

but definite anomalies are present at about 325E on each traverse.

Due to the limited amount of magnetic work performed, these
indications cannot be interpreted with certainty, but it is reason-
able to suppose that they indicate the presence of dolerite. As
mentioned in section 2, geological information suggests that the
dolerite has no necessary connection with mineralisation.

6. CONCLUSIONS AND RECOMMENDATIONS

It is concluded that the distribution of electromagnetic
indications, as shown on Plate 2, shows the general pattern of -
shearing in the area surveyed., The pattern consists of several
minor shears, roughly parallel, with lengths up to 800 feet, These
shears occur more frequently, and are spaced closer together,
towards the southern end of the area, The strength of the indica-
tions varies from weak to medium, Although the only indication
which is classed as "strong" cccurs on traverse zero, in a position
where minable ore has been proved 1n the Protheroe workings, there
is no reason to suppose that the intensity of the indications 1s
related entirely to the degree of mineralisation of the shears. The
strength of the indications depends meinly on the conductivity and
dimensions of the bodles causing them and factors that effect the
conductivity are the degree of sulphide mineralisation, and the
amount and conductivity of the water present in the body. Where
the amount of water in the body is low, the amount of sulphide
mineralisation present is the princlpp€ factor. In this area,
however, where considerable alteration by kaolinisation 1s known to
be a feature of the mineralised shears, it 1s likely that the water
content of the shears 1s relatively high and saline and may contri-
bute largely to their conductivity. However, the extent of this
alteration 1s greatest near the ore shoots, and high conductivity,
no matter what its cause, may indicate those places in the shears
most likely to be mineralised. Some testing therefore, purely on
the basis of high conductivity, appears to be warranted.

In Tables 1 and 2, sites are shown for eight drill holes,
which 1t 1s considered would adequately test the indications, These
drill holes should be collared north-west of the lines of electro-
magnetic indications, and driiled in a south-easterly direction,
depressed so as to reach the sites of the indications at a depth of
200 feet,

If the exploration work recommended should prove any ore
shoots of economic value, a considerable extension of the geophy-
_-sical survey would be warranted. Obvious directions for further work
would be to extend the survey to the south-west, to test the East
and West Lodes, and to extend to the north-east 1f indications
appear to warrant this.,



-8-

7. REFERENCES

. V [ ]
Campbell, F.A., 1952 -~ The Northampton Mineral Field,
Anglo-Westralian Pty.Ltd.
(Unpublished).

PRACTICE OF GEOPHYSICAL
PROSPECTING, Cambridge Univ,
Press, Londone.

Wilson, R.C. - The Northampton Mineral Field, Dept. Mines
W.A.




NORTH
NORTH

" MAGNETIC
TRUE

| 28°0

L 28° 30’

4 MILE

SERIES

3

{
i .
5 o PLATE 1
vE . :d y PJ Qg %
g S 2 4
= g s g =]
)1 400, ooo'N
k GALENA | AREA
{GALENA
350, ooo'N
ATANA{
1’ : ( I 300,000'N —
250, ooo' N
200, 00d'N
K\ NORTHAMPTON  |AREA
1 P
NORTHAMPTON
p ' 150, o0oo'N
PROTHEROE
‘ AREA e
+ + - 2830
. 100, 00o’N
(@]
(@
-
-y .
. | |
50, 000’ N
GERALDTON
oo
| R | 00’
IR |
.O .9, - o:
o E =
i SCALE N
FEET ) EOOIDO [+] 50 000

100000 FEET

ik
T

- LOCALITY MAP

GEOPHYSICAL INVESTIGATION OF THE ?ROTHERO'E AREA

NORTHAMPTON MINERAL FIELD, W.A,

MURG0OO

GERALDTON

YALGOO

Geaphysical Section,

Ao

Buread of Mineral Resources. Geology and  Geophysics. G154 -3




7000

1000

5400

XXX XX

_MINE LEASE

LEGEND

TOPOGRAPHY

CONTOURS

CREEK

TRACK

TANKS

BUILDING

SHAFT

DIAMOND DRILL HOLE

EXISTING

BOUNDARY

GEOPHYSICAL RESULTS

TRAVERSE

TRAVERSE SURVEYED BY MAGNETIC METHOD

INDICATIONS OBTAINED BY MAGNETIC METHOD

STRONG
MEDIUM

INDICATIONS  OBTAINED
WEAK BY ELECTROMAGNETIC METHOD
VERY WEAK

CONNECTION OF ELECTROMAGNETIC INDICATIONS

RECOMMENDED DIAMOND DRILL HOLE

GEOLOGY

PEGMATITE

DOLERITE

LODE

DYKE

5000

| LOC. 336

6 000

I 5000

o
y A

\)-\’QJ-LU*LL/

ot o

A%

\>
(o
N

| © LOC. 833
e Ay

o Q_)o) $

+ I

J000

NORTH

NORTH

MAGNE T IC
TRUE

GEOPHYSICAL

4000
3000
|
: |
3
[s]
%o
‘?‘900
s
2000 \
o, N 3 \
OO —:7\ b+ E
—
e
R
F s
&
&
S8
O
1 000
. 2
l) <
-~ ~N

3000

Geophysical

INVESTIGATION OF THE
NORTHAMPTON

PROTHEROE AREA,

MINERAL  FIELD, W.A.

SURFACE FEATURES, KNOWN LODES, GEOPHYSICAL GRID
AND INDICATIONS WITH DRILLING RECOMMENDATIONS

G 154 —4

Section, Bureau of Mineral Resources,  Geology and . Geophysics

| |




SCALE IN FEET ~——  WEST — %———EAST S
lsolo 1400 1300 1200 100 1000 900 800 700 600 500 4Q0 300 200 100 oo 00 200
i ’ i 5 T ; ! * i ' ; * ; ‘ 1 + T i * f ? T ‘ ] i { ! |
PLATE 3
1525 N .
1326 N
--.___°_______°_______o
\o\o_—_oﬁo\
—_—— . o\o\v
{125 N \—°‘———°\o\°\ ~— o '525 N e ///°\o\
o\, ° . "
325 N — o a—— . \%// °/% i
: ~— ° T T, 25 N T T T——
° \o ° /
\°\° {/// //%///@ / | 7z5 N
o \°\° g s /s,,/"”"’:N
) /08 Z
e e N A
T T —e NN |
200 S ‘o\‘(( o ' 0—.&% |
2 i //// /
e e o
400 e T e——, 7 —, 4 ]
e e P e 400 052______0 °~\\<<<<<{/ % ° /;;jﬁ/ ;
6005 o\a_____e &y 7 I , o 1
S — — 600 L"“\\:\wi@f@// . @// %
<<<<qQ{// B °/ /77— :
800 S B:%// ° . ° ’ ’ \ 1
- TTee— —e—,80,s5 // \ \ T
‘~<<<<<<4; \\\\\\\\\ \\;\
%/%0\ \\
[yo00 S o \‘\
— e, — 00 \ \\ y
o Ty, \ : () s
<QQ:4;<Z%22222222§/ ) 3 , o
/%/7/ ///7/// \ \
< 7% ?// 0
lrzoo S é/4//'/%- \.
————0— oo |
h—— T 1200 S \

Fmo S

N T — ,1400 s %// 7 \
e — — = - —0—— ~;~:\\°\° - DV/?/?///Y//%//¢///// g e A
[1500°8 — _ \°\°\%7/ [@/////
1800 5 ) | °\°____°___°\°|6£°S\ “
g\n---*.e\__ n\:{ - & °
T e %%’/ i It \
o 1800 S Ly .
"“--.°_____—— -—_____o\_\\~ 5\\\\\\ <*<22&22a7 \\\\\‘\o
~~_ 4, |
2000 S \a\o / \° // -
—— ~. \ %///}‘ ° |
—~— oﬂ) .i———— — \ o]
7,
’ o/ W S \
00§ > o
T T — () :
\o\czzoo s \
2400 S — ° — Py
e ] — “-.-o.___§_-°-~\\\\o \\\\\\\
ST e=—__2400 S %/ o

———

o\

°\°
~. 3200 s
\,\
\°\°
3400 S
\0—_—0'\ \.
TTe—__3400 s
\.\
SCALES ¢
HORIZONTAL 100 o 100 200 300 FEET
T-j____'v—"'-, E— S — ,77,1
VERTICAL I o | 2 3 4 5 6 7 MICROGAUSS

GEOPHYSICAL INVESTIGATION OF THE PROTHEROE AREA

NORTHAMPTON MINERAL FIELD, W.A.

PROFILES OF IMAGINARY HORIZONTAL COMPONENTS
OF ELECTROMAGNETIC FIELD

Kewsark
GEOPHYSICIS

Geophysical  Section, Bureau of Mineral  Resources, Geology —and  Geophysics

G 154-5

§CALE IN FEET ’

! . ! ; | , | ; } : | . !
! T T T T T

A
s ° - °
L IS,
7 i
7 / 0 ‘/,;/%/ ., /
. O

i : | ; |
¥ T

! ! i i ; | i
IS500 1400 1300 1200 HooO 1000 900 800 700 600 500 300

{ 100
WEST —— | —— EAST

|

I

_—

200




1450 1400 1300 i200

1100

SCALE
. 800

IN FEET
700 600 500 400

; i : ; ; i |
i , ; ; . i }

WEST —— | —— EAST

1000 900 200 100 00 100 200

TRAVERSE OO

(PROTHEROE MINE REFERENCE 500 S)

T

DISTURBED  BY ——
Lold tailings containing  ore
2. air pipes

PLATE 4

!

|

575-30" AB0vE SEA LEVEL
' !
|

H
H TAILINGS :
IMACINARY  HURIZONTAL COMPONENT '

0 // s 2 it
7 ~oo. ,
° /////é/{////// ‘v%/(/ I
/ '/’,,/_.)./\//f//’// // f .&o/ |
A4 @// . DISTURBED 8Y |
/// TAILINGS
%/ s
/%/ R |
(14 \
\
\ |
\
v
v
\ ! |
\ ]
|
I
I
|
!
}
— —_— - - —_— e — _ _— — — _ — — ———— *LIJ - _ —
Z,
)
i |
/
o\ ! i
/ o ‘ .
5 i "
(V]
<
- ,OWO——/O CD!
//////
7 REAL HORIZONTAL COMPONENT
TRAVERSE 400 S (pRoTheRoe MiNe ReFERENCE 900 S) /
o [ ———— e o o o= O
" \o———-o\o.—’—-o\ D,___——-‘O*o.__.o__—o/
o) |
D\\\_o__’_-o’———°\\‘_o___—o——~_o_____o___._.0-————0——.—_o_____o__~\°__‘_° i
Do K T e MAGINARY  HORIZONTAL  COMPONENT
:\\t\:\:\:\:\\__\__\\__\__ \:\: d«:éz o, : I
\ N \\\\\i\\\\:\_\\\ 41"’/4/44{/4; tins | 598.06" ABOVE SEA LEVEL
S —_ R \\\\ — ‘
\ \\‘\ \ \~¥\\:\ :\\\_____\__\\__\\__\__ :o \ ;\:\\_:_\\,?_—::‘\\,,\7‘\/ N { ;
O\\ !
\
\
\
\
\ |
\
\
\
\
\0
“« [
\ |
\ |
N\
\
\O
\\ :
\ i
N
A
N
N
/
SHEAR BUT NO ORE
INTERSECTED |
|
INOICAT 10NV |
[ (MIDDLE LODE) ‘
| : Y | mwoication
Y 0 (EAST  LODE)
/0*—0_/°\°—/ /0)7”’\
..u_———o/o
REAL  HORIZONTAL  (OMPONENT
o)
ANGLO - WESTRALIAN ~ SHAFT S,
DOH N°3 (A/cprox. 70 feet  South of Traserse) \
TRAVERSE 2600 S (Aplorox. 100 feet North of Traverse) |
_W_.——:\:—;:—_:'T—\::\:?\t::\ — - 4
D S S S S o s e e e N e e e e e e e N e e e e e e e e S S S S S \\\\ A :\: ) //t\\ ﬁ\:\\:\\?\?i\,a 61//284
i ; \ I ABOVE SEA LE
N\ o
N\ Lk
o - \ S
l \\‘\\ DR
-__‘°\~~~°____°~\ \\\ 102" level 1 ‘gél
\\o\\‘\ l N (. R
°~__—o-“, ! N ! /QQQ
“ “wy, Y N R
/{// 7 INDICA T 1ON N/
/////////;:///// 0 \\\ //§
) % //{/////////V 77 N7
Ll zi?a/g//oéu&/a/‘/ T e 208" level — LODE INTERSECTED
~e J N 47inch. CORE ; ASSAY 141 7ps,
SQ 7N\ TRUE WIDTH 36 inch.
~ E
,°\\ 1
IMAGINARY  HORIZONTAL  COMPONENT N |
SCALES e
HORIZONTAL 100 o} 100 200 300  FEET //4//3 \\\ ‘
J ; < ——— N
VERTICAL 2 ! o I 2 3 4 5 6  MICROGAUSS
SCALE IN FEET
i | ; n i i {
. ‘ ‘ ) ! ) . ; _ T ’ : ; ’ f
1450 1400 300 1200 oo 1000 900 800 700 600 500 400 300 200 ! 100 200
WEST | EAST
i
GEOPHYSICAL INVESTIGATION OF THE PROTHEROE AREA
NORTHAMPTON MINERAL FIELD, W A. .
freceoend; OF ELECTROMAGNETIC FIELD
Ceophysical - Section,  Bureau of Mineral Resources,  Geology —and  Geopysics G154 -6




MICROGAUSS

C OMPONENT

R E A L

b 1

- 250

TRAVERSE OO

READINGS 150 - 350
DISTURBED BY TAILINGS

700 .

- * 300
1450 /l( (+) 500
N\
N 1200 % \/l
\/ \lsoo
T T T T T 1
0 - -2 -3 -4 -5 -6 -7
4_
TRAVERSE 4003
DIAMOND  DRILL  HOLE N2 300
NO ORE
3
- 500 I
600 —
]a
1450 . 00 ___
./ ’
1200 \7 /
.\{,--f'
T T T I i - 1
0 d| -2 -3 -4 -5 -6 -7
34
DD.H RECOMMENDED
- TRAVERSE 10003
«——"300
I__
- e R . e e
0 -1 -2 -3 -4 -5
3_
/7’§50 300 " 200
w, ") e
«v@} / ’ ) . .
= . \Q\\/ (
Q¥ \@E\,r
N, \\;Q, !
e 700 - 400
#1250 TS
Z )Y TRAVERSE 1200 S
e &
450 '/ \'/\j \ ///
T 800 7
T . T - -
0 =1 -2 -3 —4 -5 -6
4,
D.DH. RECCMMENDED~__ g0
600 _— /\ - 200
g 450 )
/ ()30
= /
D.OH. RECOMMENDED\_( /,/ 400 _ __.300/"250
. N . ———
. s/
1000 / 900 o

. K
5 700 . &
§ . H / V4

D TRAVERSE 2000 S
é// 800 s
/g
/
7/
\. 1450
i T R T T I e |
0 -1 -2 -3 ~4 -5 -6 -7
IMAGINARY COMPONENT

MICROGAUSS

MIC ROGAUSS

C OMPONENT

R E A L

PLATE 5

*44 /__DDH. RECOMMENDED 5
600, -
)
EN
+3 4 ’ C;\\Q/ %00 .
! \‘\Q\ / 400 +
' 500 §/ ' //
0o /T & & TRAVERSE 2990 S
\/700 / % 350
/ . s :
+7 4 i / \&\6' C// +3
(Vo)
(Vo)
o)
oo ] TRAVERSE 2200 § <
\ O +2 HEO  emecee \
/T e -
-’1450 o i
U
0 N T T — + |
0 -l -2 -3 -4 5 -6 7 = S
0 —Il —10
+4- e
100 T
" . / /7 .
| N TRAVERSE
‘_
150 Z
+27 Lt + 34
TRAVERSE 2400 S z
O
“150¢E o
= — e B ' - T R T T T — = +2; Leo
0 i -2 -3 -4 -5 -6 -7 -8 -9 s o
O 1000 '/
+4+ 50 ()
Vs loo./DM;;O_MM;DED>< 41
600 '/550 —_ —
7 / 00 0 — -10
+3 00 / ,-// 500 208 - 5
_ra :
T . .
._.8{ . J T -=" D0.H. RECOMMENDED
v s/ —.
/ . 300 ‘
.24 1000 \;/ 1 vy
/ < TRAVERSE 3400 S
i I RECOMMENDED DRILL HOLE N2
! e |
+)—5 TRAVERSE 2600 S +3
|
0= +241 //
; 150 «— ‘--‘/-/-/ 800
-1 . _ - _ - + 1 //- 00
0 - -12 —g j‘; -5 '5 Yy _'3 ,—19 -/'«JOE
0 -1 2 -3 4 -5 “6 -7 -8 -9 -10
+4- + 5
‘ /boc/-m
. *7300
500 TRAVERSE 4000 S
1 900
o .)//./ ™ TRAVERSE 2800 S +3
| S
i Hgn
! ‘—/—’//'//.5QE
| 100 E
+2
L T S e — - " . , :
¢ -1 2 -3 -4 -5 -6 -/ -B 9
IMAGINARY COMPONENT
MI C ROGAUSS
+ |
T T T T T T T T T 1
U - -z -3 -4 -5 -6 -7 -8 -9 -10

GEOPHYSICAL INVESTIGATION OF THE PROTHEROE AREA, NORTHAMPTON MINERAL

DIAGRAMS OF HORIZONTAL COMPONENT
OF ELECTROMAGNETIC FIELD

VECTOR

MICROGAUSS

- ww aei w  ) -

IMAGINARY COMPONENT
MICROGAUSS

FIELD, W.A.

Kecepedds -

- GEOPHYSICIST

HORIZONTAL AND VERTICAL SCALE

P 2 3 MICROGAUSS

Geoy/vjusz‘ca/ Section,  Bureau of Mineral Resources, Geo/ojoy and  Geophysics G |54-7




PLATE 6

o ) o o/o\o—o__o/o—O/ \o——'_o\os2302————5 N c—/o—\o/o\o——-c/o\o\ /\ o0 —————09
. o o\o_o o/o
| / N
o/o—’-°\ ———t
—_— e 0 2600 S . o o ———o 0 o
T ’ - — T~ —° —— o~ / T / \ / ——— T
o S~ o
. \o /o
\ e
O e
4 o o o

T; . O/o\o . . . . \ 3 .OO 5 . R . —— \o/ \0/0\0/0/ \o/o ° ° ° ° v‘c——o\° /0\?
T___—_(,*o\ 36 00 S /0__'_—0/0/0/\0_———0—/0\0 o o o o o-———o_o“o_—-o-—-o\ /°
o 0%0/0\0______-0 -3 ° Q — .
\o/ T———2C e e \_;,,ﬁ / e

~———o
- . | 3 | . ! ' ‘ | , % . | ; | ! ‘ | ’ l | — : : , | . |
‘ ! | i i ! ' [ ‘ ! i ' ! ‘ ‘ : ' < !
1500 1400 1300 1200 1HOO 1000 900 800 700 600 500 400 300 200 100 OO0 100 200 300 400 500
SCALE IN FEET - WEST — | —— EAST —_—
SCALES
HORIZONTAL 100 0] 100 200 300 400 FEET
e , —
VERTICAL 100 (o] 100 200 300 400 GAMMAS
' GEOPHYSICAL INVESTIGATION OF THE PROTHEROE AREA
ety Like
NORTHAMPTON  MINERAL FIELD, W.A.

GEOPHYSICIST

PROFILES OF VERTICAL MAGNETIC INTENSITY

Gewphysical Section, Bureau of Mineral  Resources, Geology and  Geophysics

G154-8




	Front Cover
	Title Page
	Table of Contents

	Abstract

	Introduction

	Geology

	Selections and Applicability of Geophysical Methods

	Electromagnetic Survey

	Method and Equipment

	Work Done and Results Obtained

	Discussion of Results


	Magnetic Tests
	Introduction

	Discussion of Results


	Conclusions and Recommendations
 
	References

	Illustrations

	Plate 1 

	Plate 2

	Plate 3

	Plate 4

	Plate 5

	Plate 6





