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McPHAR GEOPHYSICS LIMITED

NOTES ON THE THEORY OF INDUCED POLARIZATION

AND THE METHOD OF FIELD OPERATION

Induced Polarization as a gebphysical measurement refers
to the blocking action or polarization of metallic or electronic
conductors in a medium of ionic solution conduction,

This electro-chemical phenomenon occurs wherever
electrical current is passed through an area which cantains.metéllic
minerals such as base metal sulphides, Normally, when current is
passed through the ground, as in resistivity measurements, all of the
conduction takes place fhrough ions present in the water content of the
rock,‘or soil, i. e, by ionic conduction, This is because almost all
minerals have a much higher specific resistivity than ground w#ter.
The group of minerals commonly described as ''metallic", however,
have specific resistivities much lower than ground waters, The
induced polarization effect takes place at those interfaces where the
mode of conduction changes from ionic in the solutions filling the
interstices of the rock to electronic in the metallic minerals present
in the rock,

The blocking action or induced polarization mentioned
above, which depends upon the chemical energies necessary to allow
the ions to give up or recei{fe electrons from the metallic surface,

increases with the time that a d, ¢, current is allowed to flow through
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the rock; i, e. as ions pile up.a.gainst.: the metallic interface the
résistange to current ﬂéw increases, 'Eventualiy, there is enough
pola‘riza_tion in thé form of excess ions at the interfaces to effectively
stop all current flow t:hrough fhe metallic particle, -_ This pola‘riz_ation
takes place at each o_f_f:he. infinite numb.e‘r of solution-metal inte'rfaces
in a mineralized rock,

When thé d. c, Vbltage usgd to create this. d, c cdrrent
flow is cut off, the Coulomb forces between the charged ions forming
the pélarization cause them to return to their normal position, This

movemernt of charge creates a small current flow which can be

- measured on the surface of the ground as a decaying potential difference,

From an alternate viewpoint it can be seen that if the
dire.ction of fhe current throug_h the system is reversed repeatedly
before the polarizatio_n occurs, the effec_tive resistivity c;f the system
as a wbole will change as the frequéﬁcy of the switching is Chang_ed.

This is a consequence of the fact that the amount of current flowing

.through each metallic interface depends upon the length of time that

current has been passing through it in one direction,
The values of the "metal factor" or "M, F," are a measure
of the amount of polarization present in the rock mass being surveyed,

This parameter has been found to be very successful in mapping areas

“of sulphide mineralization, even those in which all other geophysical

methods have been unsuccessful, The induced polari zation measurement

is more sensitive to sulphide content than othér electrical measurements
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_becéuse it is much more dependent upon the sulphide content, As the

sulphide c.a'ntent of a rock is increaséci, the ''metal factor" of the rock
increases much more:rapidly than the resistivity decreases,

Because of thiq increased sensitivity, it'is possible to
locate and outline 'z_one__s of less than .10% sulphides that can't bg
located by E. M, Iv.iethod.s. ‘The method has been successful in locating
the disseminated "porphyry copper' type minel‘:alization*'i.n the South-
western United States,

Measurements and experiments also indicate that it should
be possible to locate most massive sulphide bodies at a greater depth
with induced poiérization than with E, M,

Since there is no 1. P, effect from any conductor u.nless it
is rﬁetallic, the method is useful in é_hecking E. M, ano-rnalieé that are’
suép‘g’cted of bé_ing due to water filled shear zonﬁs or other ionic

conductors, There is also no effect from co’nductivé overburden, which

'frequ.ently confuses E, M, results, It 'ﬁrould appear from scale model

experiments and Calculartion's that the apparént metal factors measured
over a mineralized zone are largef if the material overlying the zone
is of low resistivity. |

Apropos of this, it shéu_ld __be stated that the induced

poll_arization measurements indicate the total amount of metallic

‘constituents in the rock, Thus all of the metallic mineréls in the rbck,

such as pyrite, as well as the ore mideralS_Chalcopyrite', chalcocite),

galena, etc, are responsible for the induced polarization effect, Some

)
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‘oxides such as magnetite, pyrolusite, chromite, and some ‘for.r"'ns of
hematite also éonéuct by electrons and a:;e metallic, -All of the metallic
minerals in the rock will contribute to the inducedpqlarizatio‘n- effect
measured on the surfa;:e.

In t.he”field procedure, measurements on the surface are .
-made. in a way_fhat allows 'the effeét_s_ c;f lateral changes in the properties
of the ground to be separated from thé effects of vertical changes in thé
properties, Current is applied to .the grouﬁd at two_.p.oint's a distance .
{X) apart, The pozi.:en.tials are measuz_-ed at fwo ot.her poinfs (X} feet
épart, in line with the .éurrent electrodes, The distance between the
nearest curr_eﬁt ahr.l_ poteptiél electrodes is an integer number tN-) times
the basic -diétance (X),

The measurements are 'x;nade along a surveyed l‘i.ne , with
a coﬁstant distance (NX) between the n.eare.st__cur‘rent and potential -
eiectrodes; - In most éu-rvéys, several traverses are made w1th various
values of (N}); i. e, (N) =1, 2, 3,4, .et_c. _ The kind of survey required
{detailed or reconnaissénée) decides:_the r_x_uﬁ_'iber of=valuesi. of (N) used,

In plotting the results, the values cf the appare.t_lt .resiati\fity
- .and the apparent meﬁal fa_tf.to? meas.-ur_éd for each..se:t of electrode
positions are plotted at the in.t-er's.ect.i()n §f gfid lines, one fr-ém.the ‘
_ ._cen.te.r point of the current electrodes and the other from the cé_ﬁtér
point of the pdtential electrodes, Thc resistivity lvalues are .plotted
above the line ar_1d )t_he metal factor values below, The 1a£¢ral displaée—'

ment of a gi#en value is determined by the location along-thé survey

%

9
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line of the center point between the current and potential electrodes,

The distance of the value from the line is determined by the distance

- {NX) between the current and potential electrodes when the measure-

ment was made,

" The separation between sender and receiver electrodes is

only one factor which determines the depth to which the ground'is being

sampled in any particular measurement, .These plots then, when

contoured, are not section maps of the electrical properties of the

ground under the survey line, The interpretation of the results from

any given survey must be carried out using the combined experience
Yy .B Y g _ _ p

gained from field, model and theoretical investigations, The position of

the electrc')_des' when anomalous values are measured must be used in the

interpretation, .

In the field pr.oc'edure_, the interval over which the potential
differences are measured is the same as the interval over which the

electrodes are moved after a series of potential readings has been made.

‘One of the advantages of the induced polarization method is that the

same_equipmeﬁt can be used for both detailed and reconnaissance surveys
merely by éha_ﬁ.ging*the.diatance {X) over which the electrodes are moved
each time; In thé.'pas”t., intervals have 'b..een used ranging from 100 feet
to 1000 feet for {X). In each case, the _decision as to the distance (X)
aﬁd_ the values of (N) is largely deterﬁined by the expected size of the
mineral depbsif b‘eing. sought, the size of the expected é.nomaly énd the

speed with which it is desired to progress,



The diagram in Figure 1 below demonstrates the method
used in plotting the results, KEach value of the apparent resistivity
and the apparent "Metal factor' is plotted and identified by the position
of the four electrodes when the measurement was made, It can be seen
that the values measured for the larger values of {n) are plotted farther
from the line indicating that the thickness of thé. layer of the earth that
is being tested is greater than for the smaller values of (ﬁ); i, e, the

depth of the measurement is increased,

METHOD USED IN PLOTTING DIPOLE-DIPOLE
INDUCED POLARIZATION AND RESISTIVITY RESULTS

Nt . nx ————

i 2 3\/ /zT 5 & 7 8 9
Stations on line x = Electroda spread length
n= Electrode seporation

n-4 P P P
_ L,2-6,7 2378 34-89
n-3 |,2€5,6 2.;6,7 3,45)7.8 q,5{)8,9 Apparent Resistivity
n-2 P £ P £ £
1,2-45 23-56 3a-67 4578 55-8,9
n-{
L2- 34 23 95 34 56 456? 55 78 6789
- / /\< K/ N
CONE \/ \/ \/
N /
AN / \
n-{ MF-
1,2-349 23 4,5 _ 3456 456? 5678 6789
n-p ME ME ME MF MFE
12-4.5 23-56 34-67 45-78 5685
- ME MFE MF -
n-3 256 2367 3478 4,.:;!:8,9 Apporert Metol Faclor
a-q ME ME MF,
,2-6,7 23-78 34-89 _ FiG. |

i“'-" 5¢m 4__"{
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McPHAR GEOPHYSICS LIMITED
REPORT ON

w&mm POLARIZATION
AND RESISTIVITY SURVEY
N wm'" '
MT. BALFOUR AREA, TASMANIA
FOR

THE BALFOUR MINING SYNDICATE

1. INTRODUCTION

At the request of My, F, € Hudson, we have carried out
s combined induced polarizetion and resigtivity survey in the Mt.
Balfour arez on behalf of the Balfour Mining Syndicate. The property
is located in northwesiern Tasmania and is of interest because of the
presence of numerous tin and copper occurrences.

Alluwial tin é@xim were worked prior to 1880 and lode
deposits containing tin and tungsten were found about 1890. Copper
wasg first discovered in 1901 at Tin Creek. The tin and tungsten scour
in quarts veing, primarily in the granite; pyrite and arsenopyrite
are the most abundant metallic minerals with lesser amounts of
casgiterite and wolframite. Copper occurs as veins in the Balfour
slates and sandstonse; pyrite and chalecopyrite ure the principal
minerals, with minor galena and sphalerite, in a gangue of quarts

and dolomite. Small amounts of gold and silver may alse be present,

o

<o
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Q Apparently the copper deposits are all oxidized, with complete

leaching to a depth of a few feet or a foew tens of feet and partial leache
ing to over 100 feet.

The induced polarization survey consisted of five small
grids of three lines each to test & series of known deposits, plus a
single traverse scroge an interutinj magnetic anomaly, Definite
amomalies, some of them very strong, were found on each grid and

further work is definitely warranted.

2, PRESENTATION OF RESULTS
The Induced Polarization and Resistivity results z2re shown on

the following data plots in the manner described in the notes preceding this

report.

Area # 1

Line No. Spreads Dwg. Ne.
1 200" IP 2682.1
2 West Part 200! IP 26822
2 East Part 200 IP 26823
3 200" IP 268264
Area § 2

1 200! IP 26825
2 2000 IP 2682«0

3 200" IP 26827



Avea § 3

ILine No.

Area §f 5
|
2

3

Arvea MA

5w

Spreads
200
200¢

2007

200"
200

200

2000
200¢

200°

200"

172010

Dwg. We.
1P 268248

1 248269
1P 268210

1P 2682411
1P 268252
IP 2682.12

IP 2682-14
[P 268715
IP 2682-16

IP 2682-17

Enclosed with this veport ie Dwg, Mise, 2683, 2 plan map

at 2 scale of 1" = 2200', showing the locstion of the various test avess,

The definite and possible induced polarization anomalies are indicated

by solid and broken bars respectively on this plan map as well as the

data plote. These bars represent the surface projection of the zaoma~

lous zones as interpreted from the location of the transmitier and

receiver electrodes when the anomalous values were measured.



e 1792011

Since the induced polarization measurement is essentially
an averaging process, ac are all potential methods, it is frequently
difficult to exactly p&mint the source of an anomaly. Certainly, ne .
anomaly can be locatnd wlth more acmmy than the spread length';

i.e. when using 200" s ds mfmaiﬁm of a narrow sulphide body

can mﬁy he éetgmim&z\m lie between m stations 200' apart, In Mew 5
to locate sources at snm; depth, larger spreads must be used, wu.h 2
corresponding increase in the uncertainties of location. Therefore.
while the center of the indicated anomaly probably corresponds !ais_;-ly
well with source, the length ef the indicated snomaly along the line
should not be taken to represent the exact edges of the anomalous

3, DISCUSSION OF RESULTS

a) Aru,ﬁ, Wtiﬂl Rmrd.

Line 1/1
Only weak effects were measured on the southern traverse
There is a deep source, or off-thesend effect, at 2K to 4E and an income

plete anomaly at 6W,

Line 1/2
On the west zection of the line there is a very strong, shale
low anomaly at 38W to 40W and apparently s second deep source at 4W

to 36W.
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The eastern section shows a shallow, definite anomaly at ©
to 2E on strike with the Murray's Reward Mine. While this feature is
not strong compared wlth some of the other anomalies it could still
represent a vein of aaMic size and should definitely be checked with -
shorter electrode lntth. As shown in the accompanying theoretical
cages it is not possible to determine the width of 2 tabular body if large
intervals are used. (See Cases Il-AX-dd-1l; I-BX-dd-1; IV-BX-dd-1),
In such cases it ie necessary to reduce the electrode lnterval until it is
about equal to, or less than, the wtdtﬁ of the source. |

There is 2lso some ambiguity in evaluating a deep source,
such as the anomaly at 16W to 18W (compare Cases I1-0, 5-BU~10-a and
ii~1.5-BU-10-2). In this instance reducing the electrode interval is of
no benefit. Increasing the intarva.! has the effect of averaging the
source with a2 greater volume of barren rock and reduces the magnitude
of the anomaly.

High background values suggesting a change in rock type
start between stations 6W and 8W and continue to the west end of the
line with minor increases at 10W to 12W and 24W to 28W, Within this
broad zone there is 2 deep anomaly at 16W to 18W correlating with the

tin workings.

Line l-{ 3

A ghallow, definite anomaly of moderate magnitude is present
over the Murray's Reward Mine and an incomplete anomaly was found at

10w,
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({)" McPHAR GEOPHYSICS LIMITED
Theoretical Induced Polarization and Resistivity Studies
Calculated Cases

[lL 1 2 3 i# _El; 6 7 8 9 10 I_I 1_2 Ilil I_'-l 15 16 I:f 18 19
::: rss 118 4 ICISl(Plz."‘)o
0 L 3 3 16 17 !‘B 19
HNe 2 ———— 0
:j: ra-o.r-e.a (fe)a
0 | l2 3 ‘6 17 IP 19
%, L Mf)a
0 | .2 3 4 i [ 7 ? 9 10 I.I 1‘2 IIJ 1.ll IP 16 l‘7 8 4119
(Pr2m), =100 (P/2m)p = 50 (P72m)3=100
ELECTRODE CONFIGURATION ( fe ) 2 = 25%

< CASE

PLo:TT’;E/ :omr |t 5cm ‘,-_-JI = = =



Qﬁ‘ McPHAR GEOPHYSICS LIMITED

Theoretical Induced Polarization and Resistivity Studies

Calculated Cases

) I 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 1718 19
Ne | ———
N-2 16!
N=3 102
N-4 105 102
N-5§ 106 103
N=-8§ 114 106 103 (Plzv)a
¢ 1 18 8
e | ———
N-2
H=-3
Ny
n:e i (fe)u
0 ' 1 18 19
He | ——
N-2
N-4
N=5
Eeig (Mf)a
0 1 2 3 Y 5 6 7 8 9 10 I 12 13 14 15 18 17 18 19
(Pr2w)| = 100 (P/2m)5 = 50 (P/2m)3=100
(Mf) ;=0 (Mf) ,=10,000 > (Mf) 3=0
ELECTRODE  CONFIGURATION ( f e ) 2 = 50%
2, 7 CASE
N/
e 5 om L I-BX-dd-|
PLOTTING POINT f Lt | -

Fig.2
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% McPHAR GEOPHYSICS LIMITED -
oy
O Theoretical Induced Polarization and Resistivity Studies
Calculated Cases

O\ 2 3 v 3 6 T 8 9 W ;2 M oW 15 8 7 @ 1
n-z 193
n-3 o las
M-y 117 108
N-§ 121 1 X
H-8 e iz ||3(P/27r)cl
D, Il 2 '3: :\l 5. 3 'i § .? IFI ].] [.2 I.3 ll'+ I.S lfi l.]‘ I.8 1.3
o] w—— )
N-3
N-4
N-§ .
M-8 1.4 {fe)o
q ]. .2 I% :4 E: 6 '.' B _ 9 lp 1 !? 1? l_'-l 1:5 ‘rlB E.T 18 19
Mo | —— -0 -0 -0 - - 2170 -1
N-2 -1 -1 -2 -3 -¢ 1856  [BEG -5 -3
N-3 -2 -4 -5 -9 610 1610 161 -9 -6
N-4 -5 -8 -12 t4ou | 4oy 14q4 1408 ~-12 -8
N-5 ST T 1253 1253 1268 1263 -1 -0
H-8 -18 =20 1140 Liu0 {140 1140 1140 20 -8 -12 (Mf)a
q l‘ .2 .'.! :l ? !? q 9 lp l.l I.2 ].3 4 E.S 1_5 1]7 18 19
(Pr2m) =100 (Pr2amlp= 50 (P/72m)3=100
ELECTRODE CONFIGURATION ( f e) 2 = 5006

\ ; CASE

~ 7
e 5 cm . ol - . el
PLOTTING PO -
LO NG POINT I‘E 1
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B McPHAR GEOPHYSICS LIMITED
-
Theoretical Induced Polarization and Resistivity Studies
Scale Model Cases
0; 1 2 i :! :j ti 1 8 9 I? 11 12 |.3 1‘4 15 I:G _ll? 18 19
W] i 10 8 9.5
Ne?2 — 10 8 7.8 10
N-3 10 10 3.4 8,2 1o
N-4 10 10 9 8.9 10 10
N- 10 10 0 9.3 9.2 10
I (P/2m)a
lJL I. .2 :! L] 53 ff 7 6‘! ? I.D 1 12 I.3 4 15 1.5 ll'n‘ 18 IIB
Nl —
L A
N-3 0 0
N-4 0 0
N-§ 0 0 0 0
.- (fela
# i F 4 3§ 3 s 7w
N- | ——
N2 ——
N-3 0 0
M-y 0 o
N-5 0 0
T (Mf)a
0 I‘ .2 i} :I :': (é 7 q ? Ep 11 12 I‘3 1:-! I15 I:S 17 18 l"_i
S \ LT
(P/21T)| =10 (Pr2 m)o = 2:5] § HBVEL NG
& ANOMAI:OUS ZONE
(Mf) =0 (Mf) 5 =10000 ¢ /

ELECTRODE CONFIGURATION ( f e ) 2 = 25%
[ £%3

N v

P
- < 5cm >
LOTTING POINT - E |
CASE I@I-0-5-BU-10-a
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PLOTTING POINT

CASE _TI-I5-BU-10-a
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McPHAR GEOPHYSICS LIMITED
A9 . T .
Q> Theoretical Induced Polarization and Resistivity Studies
Scale Model Cases
0L 1 2 ] '-I 5l 6 7 8 9 Ip 1 12 1.3 4 15 16 ll'f 18 l‘9
N | ——— 10 10
N-2 10 10
N-3 10 10 10 12
=4 10 1o 10 10
N=5§ 10 10 10 10 10
o (P/2m)a
0 1 .2 Z‘l il 5. (:) 7 8 9 IP 11 12 I.J !‘4 |l5 16 ll? 18 19
He | — 0 0 0 0 [¢] Q 0 Q 0
N-2 0 0 0
H-3 0 0 1]
N=-y 0 1] 0 ] 0
N=5§ 0 Q -0.6 0 0
N-6 ( f 8) a
¢ 1 0z 3 % 3 & 1 8 3 @ w ¢z 3 0w 5w v W
[P J— 0 V] 4] 0 0 0 0 0
N-2 0 ] ]
N-3 1] 0 ]
H=-4 Q 0 0 0 0
N=5 0 0 -59 0 0
N-6 (M f ) a
{‘{ I‘ 3 ZE :i 55 6 I} 9. Ip 11 1‘2 I? 1‘4 1.5 1_6 I:.' 18 LB
PLAN VIEW OF
ANOMALQUS ZONE AND
(plz'”')l =|0 (P/Z'ﬂ')z =2'6 SURVEY LINE
E ANOMAFOUS ZONE
(Mf) =0 (Mf) ,=9250 4
v
ELECTRODE CONFIGURATION (fe) o = 24 %
N 7/
7/
bl 5 cm
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b} Area #2; Central Miae.

Line ZZI

This grid is really an extension of the first one. A deep,
weak source is preseat at 4E or 4F to 6E; if this is an extension of
Murray's Reward then there must be aa @f!‘lé'-t i&r c!mxge in strike,
Above hackgrwn& values are 9?::«” on the west part of the line,
probably representing a change in rock type rather than a concentrated

source.

Line 2/2
Deep, weak effects were measured at 6E to 8E, 0 to 4W

and at 10W.

Iine 2/2

A shallow, definite anomaly coincides with the tin diggings
at 12W to 14W; this should also be checked with shorter elecirode
intervals. Weak effects were measured at 4W to 8W and there are
anomalous values at the ends of the line. The traverseshould be

extended to the east and west to permit evaluation of these features.

c) Area £3

The third tegt was carried sut two miles to the northwest

near the Consolidated and Blockes Shaft.

Line 3/1

A low magnitude but definite anomaly occurs at 0 to 2E,
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The source is shallow and narrow relative to the electrode gpacing and

here again detailing with shorter intervals is recommended.

line 3/2
L =h o
Weak effects were measured on this traverse but the

patterns are not as definite as in the preceding case.

Line 3/3
Three weak anomalies are shown on this traverse but

the line should be extended to the east and west.

d) Area #4; The Chmg
Line 4/1

Anomalous eifects were measured throughout this short

line with strong, but incomplete, anomalies at the east and west ends,

Line 4/2
Similar results were obtzined on this line and there is 2lso

a2 weak anomaly at € to ZW.

Line 4/3
Here the eagtern anomaly is much stronger but the western
one iz weaker. The feature at 0 to ZW iz still present but should be

detailed with shorter electrode intervals,

e) Area #5

This small grid is immediztely south of Murray's Reward

1
&

9
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but the line direction has been changed o north-south.

Line 5/1 |

Anomalous effects were measured throughout the traverse,
suggesting 2 broad band of sediments with minor amounts of sulphides.
There iz some mﬂaﬁm'z;ﬁin. the Mml Fw!esr values which could be
csused by narrow concentrated sources; detailing is feqn&red fé‘r a more
complete evaluation,

At the west end of the line there is 2 stmng but lmemphm

anomaly zorrelating with a shaft,

Line 5/2

These results are similar except that there is 2 more
definite increase in the Metal Factor values at @ to 2N in the vicinity
of the drill hole. The zaomaly at the west end is stronger but etill

incomplete.

Line 5/3

A strong shallow source occurs at 48 to 68, just east of
the shaft, but the western edge has not been defined, Above background
effects were encountered from &N to 48; the values are quite uniform
and suggest minar dispersed metallics rather than narrow concentrated
bands. |

n } Area M. A.

A single traverse (M. A, /1) was run across 2 magnetic
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anomaly about 1/2 mile northwest of Area #2. The results show a very
strong shallow anomaly at 4W to 6W, with weaker extensions well to
the east and west. There is also a pmﬁabh wezk gpource at @ to 6E,
Evidently the magnetic anomaly is centered at station 0 in which case
it is not related to the strong IP mly Since we do not have the

magnetometer profile we are unable to make & more detailed comparison,

4, SUMMARY AND RECOMMENDATIONS

The IP traverees have shown inuﬂ’uﬁug anomalies in all
six test aveas. Many of these are coincident ﬁfh w#rking;:‘ and therefore
are assumed to correlate with known metallic mineral .dopesl_ze. but in
general we do not have sufficient detailed geologic information to permit
a thorough analysis of the results. It iz concluded therefore that the
IP method can be used effectively in this area to locate and. delimit the
ﬁutallle mineral deposits.

Some of the slates undoubtedly contain pyrite and/or graphite
and will also give rise to IP anomalies. In the areas surveyed such
effects appear to be relatively small (e. g. the broad zone on Line 1/2
from 6W to 32W}) unless some of the strong anomalies not obviocusly
related to known mineral deposiis are slso caused by such sediments,

In general the test lines were short, resulting in several
incomplete anomalies and insufficient data on background lcﬁit.

Several traverses should therefore be surveyed completely across the
property. All of the present data was sbiained using 2 200-foot alut;%do

interval so that it is not possible to evaluate fully a2 narrow tabular source,
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Conseqguently in 2 more extensive survey it would be necessary o
detail portions of several lines using 100-foo: electirode intervals,
Frequently this permits closer location of test dzill holes and 2 more
efficient use of drilling funde. The cost of the additional ﬁtephyaiaa-i
work is more than compenszted by the savings in érﬂl footage.
McPHAR GECPHYSICS LIMITED

Mo B

Roberi A Bell,
Geologist.

Philip g Hallof, ;
Geophysicist.

Dated: June 5, 1967
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Location map
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el | McPHAR GEOPHYSICS LIMITED 17208 v e b

LOGARITHMIC MULTIPLES

r’:l@lll r®_l INDUCED POLARIZATION AND RESISTIVITY SURVEY | | OF 10-15-20-30-50-75-100
| & ' , |
X - 200
\ /7
X,
PLOTTING X POINT
PO W
n-4 _ 150 190 272
n-3 132
Pa/2w
12w 10w S 8w ew 4w 2W 0 2E 4E 6E - 8E 10E 12E 14E | 16E 18E
: : > - ? IIIIIII.IIIIIIIIIIIIII ; 3 y ';lllllﬁlll:lllllll‘l : : . = i
e 1 ' 17 19 15 14 n 19 19
n-2
(M.F.) a
n-3
n-4
5cm

 BALFOUR MINING . SYNDIGATE

e ANONMBOS BEREE - 21 ABALFOQURFAREA, TASMANIA
C AW AREAY{MURRAY 'STREWARD
ole=0ne inch= 2200 Feet

_ ARV A I Timo TPEID LOGARITHMICH A::_;@m‘g_c)tmzuwnﬂ\ul.

&
c}oDEFiNiTE st s
PROBABLE stasaseparaseasans

POSSIBLE ~Fs P 7 rsrsrrs

4
M

LINE NO—1/1
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GmEgwem. McPHAR GEOPHYSICS LIMITED LR e o b

LOGARITHMIC MULTIPLES
1-':[(@1]1 r@-l INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 18- 15520 -00160-76-100
x - 200 ,°
\.\ P
N 7
PLOTTING ) POINT
AN
n-4 3.8 0.7
n-3 U 01
Pa/2w

n-2 16 175 (OHM FEET)
n-1 128 133 108

SOwW 48W 46W 44V | 42W 40W 38W 36W 34W 32w 30w 28W

- i * = e v ? Illllll‘l‘_‘lllllll:_.llllll
NOTE —4 AL.FOIL ELECTRODES
-1 (( f WL flﬂl’//
n-2 C /uH <(/—>
: (M.F.) a

n-3 318
n-4 306 mz // esz AR

5cm

. BALEOUR MINING SYNDIGATE
it TR o b , AMABALFQUR AREAQ TASMANIA

90w AREAYMURRAY 'S7RE WARD
DEFINITE s s Wi, il ‘ il . -
PROBABLE Naasanaraassnisases taald Seate a“‘ inch = «200" Feet

5 F V4 V& & 4 - i o gl 4
@ rossisLe sssss L JAVASIROTE DCOGAR TMMIC S CONTOURI INTERVAL

}

LINE NO—-1/2
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v * oS 7 | | S DWG. NO.—1.P-2682-3
& . é ] : <7
) : : : _ _ : el } i
¢y~ ELECTRODE CONFIGURATION o : - moA O™ NOTE: CONTOURS AT
’;b -h-x—i-e—_nx—h(—x-—-a; 1 Mc PHAR GEOPHYSICS ! LIMITED 1 (20’% ; LOGARITHMIC MULTIPLES
| l_®—l INDUCED POLARIZATION AND RESISTIVITY SURVEY e e
g ' | ' ' '
\\'x -200
' \ P 3
N 7
PLOTTING X POINT
7 N\
n-4 NR NR NR U 133 107 197
n-3 NR NR 103 147 85
Pa/2w
n-2 NR 87 1 116 84 93 (OHM FEET)
n-1 140 250 /ém%l 117 134 108 139 193 102 129 K
| TN .
: . _ 7 | WORKINGS If ' !
44W 42V 40W 38W 36w 34W 32W. 30w 28W 26W 24W 29W 20w 18w '! 16W | 14W 12w 10W 8w 6w 4w 2V 0 2E 4E 6E 8E 10E 12E 14E
= $ A > ﬁ 4 - T T TR TTIT TaAe . : uu.ulu‘—_l_.l.uu,l-lnll ¢ ;'1)111/1‘_ ; : ; ; lllllllll_l . 5 3 — 4 A
\ |
n-1 82 - 60 47 68 36 29
n-2 NR 103 38 50 41 43 24
(M.F.)a
n-3 NR NR 61 37 3 48 as
n-4 NR NR NR 27 m 40 a8 21 ]
5cm

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE [ s m v
PROBABLE ssessensnenuanssuns
POSSIBLE Y P

BALFOUR MINING SYNDICATE

BALFOUR AREA, TASMANIA.
" AREA |, MURRAY'S REWARD

Scale—One inch= 200 Feet

NOTE: LOGARITHMIC CONTOWR INTERVAL

Coy |
—3-|

A

FREQUENCYO:3 8 25 CPS

1

LINE NO~—1/2
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' 172028
ELECTRODE CONFIGURATION : NOTE: CONTOURS AT
Sy McPHAR GEOPHYSICS LIMITED
r':|®11| 1-@)-1 INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-15-20-30-50-75-100
\ /
R g
PLOTTING )X POINT
7 N
n-4 81 109 126 266 208
n-3 _'>) 206 . 1161
Pa/2w
n-2 ‘ 104 183 140 (OHM FEET)
n-1 120
| MURRAY'S
| ® REWARD
16W 14W 12W 1QW 8w 6W 4w W, | pM™ | oE 4E 6E 8E 10E 12E 14E
?IIIII:IIIIIIIIIIIIIIIIII‘I ) i IIIIIIII_II-II:.‘III .
| lEDGE OF DUMP
| PYRITE - CHALCOPYRITE
n-1 : 28 12 u ‘ Q 9 \ 10
n-2— 48 14 18 70 6.8 .9
(M.F)a
n-3 53 26 17 19 : I
n-4 28 \\ 37 N\ 29 F\F\\ . :
SURFACE PROJECTION ! — db..
e R T AVABALFQOR AREA) TASMANIA
o *inﬁmdmmmw&ﬂwmo
47 4 DEFINITE s emmm %
L‘OPROBABLE EaRRREIRRARNRARENE toeScale—~ ﬂmldbﬁ*ﬂﬁﬁ?f:eef
POSRIERE, ] @S e __JAYAITNIBTEUOCOGAR THMIC HGANTOUR INTERVAL

LINE NO—-1/3
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all

a¥

ELECTRODE CONFIGURATION 172029 wNove: conToums art
cLecTaoor comrovmation McPHAR GEOPHYSICS LIMITED
|£|@>P1 r@)-l INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-15-20-30-50-75-100
K - 200 P
\ /
N 7
PLOTTING ) POINT
P
n-4 120 238 232 139 1s 181
n-313 270 246 211 116 Cm .
Pa/2w
n-2 185 255 153 137 SOHMIEEET)
n-1 225 1M m 364 " 196 166 .
16W 14% 12W 10W 8w g W 4% 2% 0 | 2F 4E . BE 8E 10E 12E 14E
? VAV AV 4V 4V 4V 3V SV 4V 4 GV SV SV &V &V & &V 4V 4 FRERBRRRNRBRERRRER . : A
n-1 % 19
n-2 24 18
(M.F.) a
n-3 28 20 24
n-4 21 m 23 21
| 5cm >

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE [ sl
PROBABLE wsaspesapageoneaunse

POSSIBLE s #rrrrr7”

JTBALROUR MINING 'SIYYNRICATE

AIMABALFOUR AREANOTASMANIA
AUV AREDAVDS CENTRAL MINE

teeSCole —One inch= 200°Feet

LBV A TING T EUCUGIGWR T HMMEl FGONTOUR TINTERVAL

LINE NO—2/
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ELECTRODE CONFIGURATION 2 :
Rt st McPHAR GEOPHYSICS LIMITED 172030 Nore:  cowrouns a7
rl:l@;l_l f®-1 INDUCED POLARIZATION AND RESISTIVITY SURVEY s T
X - 200 /
\\ P
el it .
PLOTTING X POINT
7 N\
n-4 128 )/ 361 208 159 120
n-3 282 368 233 125
Pa/2w
n-2 - _— is% (OHM FEET)
n-1 392 206
ROCK
. i DUMP /
16W 14W 12W 10 gw oW o oW /’ 0 | - 2E 4E 6E 8E 10E 12E 14E
: . : ? Illl'lllllllllllllllllll. 3 .lllllllllllllll;llllIIIIII illl; =| ; : ..’IIIIIII‘ & : g
? /‘ \ ?
n-1 14 { 9.7
-
n-2 21 NR 6.5 6.9
(M.F.) a
n-3 22 8.4 6.4/60—/
n-4 - 49 ) 12 NR 2 \'\\ 6 17 17
5cm

4 BALFOUR MINING 'SYNDICATE
AL IBALFOURMAREA TASMANIA
NIV NREASD, GENTIRAL MINE
me"mm-m inch = <200 Feet

.a,ngng!ﬁ' OTEL LOGARITHMICAEONTOURIANTERVAL J e

SURFACE PROJECTION
OF ANOMALOUS ZONES

cQ;pEF!NITE ||
@QOBAB LE osssEssiasessasgnie

POSSIBLE s s 7 rrrre

LINE NO—-2/2
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DWG. NO.—I.P-2682~7

|18

ELECTRODE CONFIGURATION
A=) it [} X i X —>

OO

McPHAR GEOPHYSICS LIMITED

INDUCED POLARIZATION AND RESISTIVITY SURVEY :

1700371

NOTE: <CONTOURS AT

LOGARITHMIC MULTIPLES
OF i0-15-20-30-80-75-100

X - 200 /
\\ /
N 7
PLOTTING ) POINT
RN
n-4 233 248 242 307 368 117
n-3 216 215 379 204
Pa/2w
n-2 333 332 222 238 230 (OHM FEET)
n-1 2350 286 ('D\ 24z 182 335
| / TIN /
TRAMWAY (APPROX) 7 DIGGINGS  / _ADiT
/ _——
28W 26W 24V Z?W ' 2\0.\\! li}“ 1§W I:QW ¢ 1_2?4 / 1pw BAW QW ?!W 2W 0 2E 4E : 6E 8E 10E 12E 14E
- n ?||||’|||;'|||||'. lllllllllw / F A 4 4 AW B & W JP 2 N N * 4 * .§|||||||i|"||||l? 4 . A 4
/ ; ‘
n-1 13 ¥
n-2 12 13
\ (M.F.) o
n-3 34 \13 15
n-4 33 15 4
e M0
% 3 W = 3*#% !
SURFACE PROJECTION : % TREEECE "L T N T ' ; . |
OF ANOMALOUS ZONES M *{%ﬁjﬂa o UR. MA %ASMWIA ﬁ’fmﬁwmfﬂ
N . 32,8 A%RA §o M s : AREA 2, CENTRAL MINE IV A
DEFINI ] . ‘ " ¢ i e ' \ ‘
' PROBABLE smtsmssamananassnie aﬁi M‘tﬁ*%iﬂ&@ o > ' §§&l’é’*0ﬂe m dh’ 200 ”Fé%ﬁ Q’s"s’? GOS

POSSIBLE F AV I P OV JF 3V W 4

TP L

_ NOTE  LOGARITHMIC CONTOUR INTERVAL T T P W YN L WP AL L e LA AT SN

OMHIRAND  JTW g

LINE NO—~ 2/3
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ELECTRODE CONFIGURATION

X DX X — McPHAR GEOPHYSICS LIMITED 172032 Nore: cowtouns a

LOGARITHMIC MULTIPLES
I'E;(\D;ll [‘@‘1 INDUCED POLARIZATION AND RESISTIVITY SURVEY °“°"5‘?°‘3°“5°*?5*'°°
< ra
x-200
N 7/
¥4
PLOTTING )} POINT
7 Ox

n-4 30 668 ; Asso 244 : 212
n-3 : 256 329

Pa/2w
n-2 334 425 226 (OHM FEET)
n-1 : 164 2 236 264 173 167

14W 12% 10W gw 6w 4w 2W 0 2E 4E 6E 8E 10E 12E 14E
= L [ a M I I . A i r 2 4
n-1
n-2 :
(M.F)a
n-3
n-4 8
- 5¢cm i

SURFACE PROJECTION

STBALFOUR MINING SYNDICATE

OF ANOMALOUS ZONES ~ LEEARW TASMANIA
2 & AJAREA 3
CO DEFINITE i st ] " L 4 e s
¢ PROBABLE ssssssssasssnssass . e *%ﬂﬂf ~Omeinch=- 200 Feet

- POSSIBLE VY VI,

L LOGARI THMIC, CONTOURI INTERVAL

LINE NO—~ ¥/
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el il ~ McPHAR GEOPHYSICS LIMITED THGSA S = o

LOGARITHMIC MULTIPLES

11-1@1—_\1 [-@—1 ~ INDUCED POLARIZATION AND RESISTIVITY SURVEY | OF 10-15-20-30-50-75-100
L 7
X - 200 /
NI ]
N/
PLOTTING X POINT

£ N
n-4 423 417 274
n-3 496

Pa/2w
n-2 475 (OHM FEET)
n-1
16W 14% 12W 10W 8w 6w 4w 2V 0 2E 4F 6F 8E 10E 12E 14E
n-2 ) A 8.9 9
(M.F.) a
n-3 5.5 8.9 ®
n-4 7 9.9 11
= 5cm -
41 BALFOUR MINING 'SXNDIGATE

ROJECTION : . i e ; ——

?infﬁginfou; ZONES h Wﬂﬁ#“ﬂ ‘AR m*ﬁmﬂ-m»ﬁ

12 periniTE e——— L ot

PROBABLE 1SRssssinasssssasis tae Sodle~0nei inch= Q00 Feet
POSSIBLE PP TEEY . T — o _ih e b WQQRIJMMGRQQEBOUMTEB'!A% _ -

LINE NO-- 3/2
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LINE NO~ 3/3

i) ) o/
ELECTRODE CONFIGURATION 172¢34 NOTE: CONTOURS AT
il Smnarion McPHAR GEOPHYSICS LIMITED
I'El®|1l l-(D-l INDUCED POLARIZATION AND RESISTIVITY SURVEY O¥10-15-#9-36-80-78-100
X - 200 i
/
\\ P
PLOTTING X POINT
£ N
n-4 _ 173 ) 336 @ 261
n-3 214 936 756 164
Pa/2w
n-2 740 457 285 (OHM FEET)
n-1 408 498
14W 12W 10w 8W 6w 4W 2}\' 0 2E 4E 6E 8E 10E 12E 14E
- : = * ? III.;III * 2 I.lllllllllllllll. ! .IIIIIII.? * : '
x PIT
n-1 s\y 4.2 11 X
n-2 . 4 8
(M.F.) a
n-3 . 7.3 12 12
n-4 0.8 4.3 14 m
I_: 5C|T| L |
, BALFOUR MINING 'SYNDICATE
SURFACE PROJECTION ’ } P
S R AINABALFQUR AREAPTASWMANIA
£ AJAREA 3
cl DEFINITE fics s e . ity s
-‘@ PROBABLE nmassnasgeassasnanes fQQ:S@e‘E'*‘“.I muﬂ*ﬂb@RFaet
FRSSIBLE. & amemarE Ag.ii'_{ﬂiT'i;léilgubuﬁwm?nwcMQ@I’OQBLGNTERWL
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ELECTRODE CONFIGURATION

172¢35

POSSIBLE ~# F 7 rrrrs s

LY ‘m" OTEVCEBGAR TMMIC AGONTOURTINTERVAL

' NOTE: CONTOURS AT
oo il McPHAR GEOPHYSICS LIMITED
l'l:l@lll J-@-] INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-15-20-30-50-75-100
K - 200 e
7
\\ Ve
PLOTTING )} POINT
7 N\
n-4 R -
n-3
Pa/2w
n-2 (OHM FEET)
n-1
14W 12W 10W 8W 6W 4W oW - 0 2E 4E ~ BE 8E 10E 12E 14E 16E
. * 4 - ?‘_‘ 3 - uuuuluuui*? = A -
n-1
n-2 113
(M.F.) a
n-3 12
n-4 109 58
[ 5cm L
CTION 1T . T
& | of Anowmue Zenes AIMAIBALFQUR AREA TASMANIA
.?9 'GMU_IOARER 4, TTHEACLUMP'
ITE et e '
EﬁRgi:AB LE osatsssansssssusssy toe 1Seafe = Qﬂ‘ inch = ﬂm Feet

LINE NO— ¥,
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ELECTRODE CONFIGURATION 1720320 NOTE: conTOumRs aT
it e ol McPHAR GEOPHYSICS LIMITED 3G more: coutouss ar
I'EI®I_'LI l_©_1 INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-15-20-30-50-75-100
\ Ve
N 7
PLOTTING X POINT
YRR
g 4 / 67 412
n-3 50 105 469
Pa/2w
A = 200 e (OHM FEET)
n-1 185 315 331 ﬁ
@SHAFT
14W 12W 10W 8w 6W 4w 2w 0 2E 4E 6E  ar78E 10E 12E 14E 16E
?—IIIIIII:I. ‘Illlllllllllllll.l 2 llllgllllillllll_.-’___.l_ ? 4
n-1
n-2 67
(M.F.) a
n-3 145
n-4 175 \ 116
_ — Scm ol

R eatone, Zones A IMABALFQUR AREAD TASMANIA
€ DEFINITE  msessss— q__MU -y "?" ﬂ'ﬂﬁvﬁlLUM‘P
% PROBABLE nmasesReaissinissss 'IQQ‘IS@@&-&M.; inch= ﬂ@@gFee*

POSSIBLE s #s s rsrrras y ¢

LINE NO.— 4/2

CLOGARITHMIC “CONTOURTINTERVAL




&

DWG. NO.-I.P-2682-13

p
LD

JQELECTRWE CONFIGURATION
Y e —re— K —— X —>

& PoOSSIBLE

172037

NOTE: CONTOURS AT

‘McPHAR GEOPHYSICS LIMITED

N LOGARITHMIC MULTIPLES
rE|®11| 1_®_l INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-15-20-30-50-75-100
o i
\\ X - 200 ,
\\ Ve
N7
PLOTTING )} POINT
7 N\
n-4 61 j} @ 86 246 288
n-3 m/ 153 U
Pas2w
n-2 /:7 189 158 161 (OHM FEET)
n-1 107 182 @
14W 12W 10W 8w ew .4V 2W 0 2E 4E 6E 8E 10E 12E 14E 16E
? IR g peRRERERRRRENRREN : MO ? : : ) 4
@ sHaFT ' I LARGE
ADIT
n-1 44 / U v
n-2 88 26 35 28
(M.F.) a
n-3 52 59 39 16
n-4 78 \ @ m 20 15
| 5cm o
‘BALFOUR MINING 'SYNDIGATE
Gt ANGUALGLS ZaNES A1/ MBABFQUR AREA) TASMANIA
AMU JAREA 4 F THEAGLUMP'
DEFINITE fisc 1 i)

PROBABLE wusmssssasnjnsnanenep

F AV &F 4F 4 4 &F 4F 4

LINE NO~ 43

te"4Scole~0ne inch= 2002Feet

L IAVASTMOTECULOGARITHMC AGONTOURT AMTERVAL
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Gpeecrncor comiomrion McPHAR GEOPHYSICS. LIMITED 172038 wore: cowrouns av

| ~ LOGARITHMIC MULTIPLES
I’EJ®;L1 , [@—1 INDUCED POLARIZATION AND RESISTIVITY SURVEY - BFigribaghho-pu-r8-100
N v
N 7
PLOTTING X POINT
7z N
n-4 20 _/ 18 278 198
n-3 A lc/ 141 |
, : Pa/2w
n-2 135 238 160 . ) (OHM FEET)
n-1 188 | 184 198 150\ 219
SHAFT
: ,
16S 14S 125 10S 8S 6S 4S 2S5 0 2N 4N 6N 8N 10N 12N 14N
== = . ? l_lllIII‘I.Illlllllllllll"; 3 -.Illllllllllllll; " Illllllll‘llfl'llllllIIIIIIA J ) c
n-1 86
n-2 80
\\ (M.F.) a
n-3 484 7
n-4 312 416
e 5cm L

'BALFOUR MINING 'SYNDICATE

OF ANOMALOUS ZONES | . MMA‘@WQWB ﬂ\R EWQ*QQ'AN“\
€ §Q0ARBA\SS4DDB 5
~0) PROBABLE e8asuessanssninasis tea Scaoke— ﬁ“n‘a? inch= 200-Feet

)
POSSIBLE s 27 srrrrs
(9]

SURFACE PROQJECTION

DEFINITE [ s e

e AR ITNOTE L OUOGAR ITHMMC AGONTOUR [ INTERVAL .

LINE NO—~ 5/
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ELECTRODE CONFIGURATION
—) —>t— N —>— X —>

£ O

7/
\X-ZOO/ )

McPHAR GEOPHYSICS LIMITED it

INDUCED POLARIZATION AND RESISTIVITY SURVEY

NOTE: CONTOURS AT
LOGARITHMIC MULTIPLES
OF 10-15-20~30-50-75-100

PROBABLE asaseagamnussnienes

POSSIBLE s 2777772

/s
\\ "
PLOTTING X POINT
7\
n-4 20 24 42 222 189 225 241 \310)&\ 131
n-3 41 250 219 @ _ 200 2N
, | Pa/2w
n-2 7 20 248 174 161 220 163 {OHM FEET)
n-1 153 213 185 m 262
2 DRILL
16S 14S 128 108 8s 6S 4S 2SI 2 2N 4N 6N 8N 10N 12N _14N
? L JERRENRRNININNL SERRERREERERERERNERINEOENY
SH?QFT
n-1 195 k| 40 47 30 47 45
n-2 747 189 39 53 62 34 38
(M.F.) a
n-3 375 406 134 34 35 32 24 23
n-4 250\\\ 309 240 119 2 56 34 20 m / 48
|"‘ 5cm i
T~ SURFACE PROJECTION ‘ ‘ i : -
) s AIVABALFOURAREA, TASWMANIA
= 2 @0 AREA\57/DDB 5
DEFINITE frare S ]

LINE NO—~ 5/2

teeSedle - One inch = 200°Feet

A3 NOTRVQEOGAR (M MIC 7 EONT
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[}

ELECTRODE CONFIGURATION : | 172049 wove: conTours
O N McPHAR GEOPHYSICS LIMITED 10 wore:  courauns 4
r':|®FLx l_®_l ~ INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-18-20-30-50-75-100
X - 200/
‘\\ P
N/
PLOTTING ) POINT
7 N\
n-4 a 236 288 243
n-3 183 24 29
Pa/2w
n-2 200 294 (OHM FEET)
n-1 182 221
16S 14S 12S 10S 85 €S 4S 25 0 2N 4N 6N 8N 10N 12N 14N
? |-l||l‘|I|llﬂ.lsli:lAlFl;:llllll—‘lllllrll ! ¢
n-1 206 w 30 31
n-2 256 382 334 3 22
J (M.F.) a
n-3 306 37 28 19
n-4 214 25 17 / 14
= 5cm -
~ ,BALEOUR MINING 'SYNDICATE
CE PROJECTION A BA - g |
:L;R::EMALOU; Kyt v : nMAMFQﬂEMEWT’MANIA
& ac¢ -
g‘ﬁ?n DEFINITE  sommmmesss—m ‘ G@RE‘?B?@DB 5
C& PROBABLE aERERssiaREgeanants ‘redScole~=0ne inch= 200 Feet
ROPIBLE. St 2 18R ITNOTEL OLOGAR THMIC 5 6ONTOURI ANTE RVAL

LINE NO~ Y3
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LECTRODE CONF LON 192041 xove: '
e cowevrion ~ McPHAR GEOPHYSICS LIMITED vore:  conrouns ar
]f[@p_l L-@-l INDUCED POLARIZATION AND RESISTIVITY SURVEY | 9F fouib-20-30:50-74-100
& - 200 7 |
\ /7
N 7
PLOTTING ) POINT
VAR
' . '
n-4 26 ///Cy 73 229 208 an 440
n-3 77/ 228 667
| Pa/2w
n-2 25 19 222 377 (OHM FEET)
n-1 /1{:7 272 334
TRAMWAY (APPROX ) "
- /+—TIN DIGGINGS i
14W 12W - 10W 8.“ B.W 4.W 2W (3 // ?E ?E 8‘; E.SE B.E IIOE 12E 14E 16E
- ? lllllllllllIII—|lllllll‘:lIllllll“l'l'lIlllllilj// lllllll'llllllll'
n-1 : 41
n-2 zm\&\ \ 42 23
(M.F) a
n-3 3
il 270 \\ f—\ NR 28
[ 5cm —
2TBALFOUR MINING SYNDICATE
OJECTION i e R o il & o
Zin::giA:oRusJ ZONES LIV ABALFOUR'AREACTASMANIA
, A M AREA M. A.
DEFINITE  =osso s , -
(::?() PROBABLE llllllllllllll.lllll Bsﬂ:sm “"W‘éi‘cﬁ}" ME991
@ rossisLe e b6 Ry i JATAINOTE JLOGARI THMIC ‘CONTOUR TINTERVAL

LINE NO.— MA/,
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