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. McPHAR GEOPHYSICS

: _,'NOTES ON TH’E THEORY METHOD OF FIELD OPERATION B

s AND PRESENTATION OF DATA

FOR THE INDUCED POLA RIZATION METHOD

Ind_uc_;ed .P.dlar'i.é_ation as a ‘géo'p}-xys_i«.:a-l measurefhent rtf:_f_e"r_s
to-ﬁhéblocki#g’ écfidn _or_pél_;a'_;izatibnjﬁf inétallic ér 'e'.IAect-ronic |
c;b.rlducto'f's..‘fh.a _'medi_.urfr; _of iéh;lc sqlgtioﬁ‘ 'conduc':_ti'c;n. -

.’_‘I‘.his'eiectro_-(-:hemicé..l phen_c_)mex_;bnr"bc‘é.:ux_"s wherever
electri.cé.l currentw.s ?aséed fhrough én ar'é.a' which contains ‘rh.ét'all-llic.

minerals such as base metal sulphides. Normally, when current is

' passed through the ground, as in rezs.'i_s..tiv'rity'nieasurements, all of the
‘conduction takes place through ions 'present‘_iﬁ- the water content of the
‘rock, or soil, i. é._.'byuibn‘lp conduction. This is because slmost all

minerals have a much higher specific resistivity than ground water.

The group of m'ihgréls c_omrﬁonly de.'sc.r'ibe_.c_l as-'metallic", however,

' have specific resistivities much lower than ground waters. The
i,nduc'_ed ‘pol'ariza;ﬁon,eff'ecf_'takes place at those interfaces where the
‘mode of conduction. changes from ionic in the solutions fil‘iing the. .

interstices of the rock to electronic in the' metallic minerals present .
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in the rock. .

The.blo'cking action or induced polarization meritioned

‘above, which d_ep_'éhds upon the chemical energies necessary to allow

the ions to give up or receive electrons from the metallic surface,

. increases with the time that a d.c. current is allowed to flow through -
. the rock; i.e. as ions pile up against the metallic interface the

‘resistance to current flow increases. Eventually, there is eénough

p‘_ol_arizaﬁtion in the fo;m.b‘f excéss ions at the interfaces, to aﬁprecia@bly :

reduce the,ah:ou;fitbf_. current flow through the metallic 'p:ai_-ticie. This

polarization takes place at each of the infinite .numb'er of so_lut;idn-meta:l
i.nter_faceé in a mineralized rock.

When the d. c. voltage used ta crea,té this d. c. current

. flow is cut off, the Coulomb forces between the charged ions forming

the polafizéti‘on_ cause them to return to.their normal position. T.hi'_s -

“movement of charge creates é small current flow which can be

measured on the surface of the ground as a 'de-cayin_g_ potential difference.

From an alternate viewpoint it can be seen that if the

‘direction of the current thr_o:u'éh the system is reversed repeatedly -
_before the polarization occurs, the effective resistivity of the system
- as a whole will c'hange as the frequency of the switching is changed.

" This is a consequence of the -;f_a.ct.‘that the é.mo:unt of current flowihg

through each metallic interface depends upon the length of time that

current has been passing through it in one direction.
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_‘The value..s,ofjt}.le per cent frequen'cy. e.f-fe.c;t o.r' FE ‘are |

a m.e‘a‘sgre_‘m’ejnt of the pc;lérization in the rock maé s_.: Hdwever, éinc_e

_ 'thé f_mé'all.’sui"ernent-of:th.__erdegree-o..f'pqlafizapioﬁl is _rélé.ted to the apparent

‘resistivity of the I_roc_:k.:ma.ts_s' it is fourid':th.at the mefal fé.;:tor vélﬁés‘_.or -

-M."F‘.._ are.thelmost‘us.,.e;:ful values in .de.ter_-rnin.in'g the amdu'ht df._
o 'pol’ari'za.tion p:;esént iﬁ the _r'qck';‘n.as.s.'i ’I‘he MF values are obtained by -
nofmaliz:.i.i;g f;hé .F. E..:-v.a.-lues for vary'Lng '.i-esis.ti.viti.ésl.' |

| The inrdu‘ced polarizatio_n .measureme-'nf is periaaps the most
po'werful'geop_h?sical ..rn__ethod_ for the c':.'.{.irect.de}.:éc':tion éf metallic. ..
éulphidé mi-ﬁ:z.ar.aliz._atiqn., even wheﬁ th{i.s m.i.xli.e';c_.'aliz.ation is of very
_low.\c;dngept.t_'_atiop. The -lé)We.r li_mi_t-cif voluﬁxe per cent .slul.ph‘i:de
ﬁeceséarjr f;o produce a fecognizable IP ariomaly w111 vary with the
geometry a;hd _gei)logi_-c eﬁ'v_ifon’ment ﬁf' the sﬁurce,' and tﬁe rr.1'eth§d. of
exécuting the 'éu_.rv'éy; ‘ 'Hqijqever, : éulphide rﬁih'eralization of less thé.n
o-ﬂé: pe.f- cént; by yo.-.htimé ﬁas ;tzéen de:te'cte_.d' BV theIP rrié.thod under
pfopei* geq16gic§1 con‘d{tion;s.. | | |
, '.jj'he g..reafes'i‘: apiﬁlication qf'.th.e. 1P methoﬁ' has bee_'n‘ in the

.s éa;i-_ch for .c:_iis;se_rhin.a:i.:'gd-ﬁ;gta;llic s_ulphid‘esj' o:'f‘.l-é-s‘s_‘ than 2.:0.%.:'by "vo.lume_.l
However, 'it.ﬁa's'_:.';,i‘lso be.:e'n. -9.-SEd-succiés sfully in the S‘e‘ar‘ch for z;na,s‘sivue -
-éﬁlphides iﬁ-sitﬁgti-ons wb;e.rgi,'. due to source .geomt.atr.y_, depth of_sdu_rc"_’e',
ér low res‘istivity‘ Qf, ‘su_rrfa.ce 1ayef'; the EM méthpé can t;dt be ‘s..ut’:.:..ces sfully .
applied, T:h.e. é,bilif-y to .dif_fere?lti.a_te- ionic _a;_n_duc-t;rg, éuch as water

filled shear zones, makes the IP method a useful tool in checking EM
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anomalies which aré '_sﬁépeCted _-of- b_eir‘.ig".'due to thes e causes.

- In normal field applications the IP r_n‘ethod 'doe..é not
diffe,;.é{itiaté betWeeﬁ the ecr;)n.om"x.;.::a]:ly important I‘neta.,ili'ié. ‘rj:liiheral,ls :
éuéh as chalcopyrite, .cﬁ.al.coéit_é,. m(?ljrbéénite,-' galena, é:tc. ,' a..nd,'.the '
other met.alli.c minerals’ :such_. as pvtfit;,e. ’fhe.inc.iucéd;o.l.'arization effect
is due to the tota.i of all: .él_ecﬁroﬂic conduc;tiﬁ'g minerals m the‘-:z-".ock mass.
Other electronic conducting matefia'ls.,whic_h' can pr.c.).c.lucei an 1P réspoﬁse

are rxv;agneti_te, pfrblﬁsi.te; gra_phit.e, _and, .sgrn‘xé_;forms' of -h-ema.ti,_t_t.aa |

In the field'“p.roc.edure, ;'néasurem.ent-rs- on the s'u:;f;;ie_ére
. made in a wéy that allows the effects of 'Iater'!a‘l chaﬁges_iﬁ tﬁe properties '
o.fl thé ground to be separated frbm thé efféct_s' of vé;ﬁicél ;‘héng.:es.in the
| properties.’ Curre'rit_'_'i_-sn apphed to th_é _g'round'. .att_two 'péihts in aistap;:e
(X) apaft. " The pote_r_lti..alg.s .é,re i’n_ea._‘sured at two :oltilé'r'poin'fs (X) fe_ét
.._a',pa-_r_t, in line with the c.urr_e.t;t elec-trbfie's‘is an integer numbér' (n-) fiﬁqes
the basic distance (X). | o

The me'a.sufeme_nts are fria,de é.-long a surx.r'éyed line, w1th
~a constant dis-fan_ce (ﬁX) };etween.th'e n_eares't_curréﬁt and poténtial.
el_ta-ctz.'otielllalf In..rhostt':fsurveys; se.vei_-‘a'l‘ t:t.'avefs..es'af‘e" made with va.riou;_
\;E.L'lues of (n).;‘ 1. e. (n)=1,2,3,4, etc.. The kind of.é;urvey 'r;equi.red.
'(.défa;iled_or reconnai_s_sarice')_' decide!s ‘the number of value_s of {n) used.

In p—ibtting thé -:'é;ﬁlt's, _\iihe values §f the apparent ;esistivity,

. apparent per' cent frequency effect, ‘and the apparent metal factor
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measured for each set of electrode positions are plotted at the inter-

section of grid lines, 'o'ne_fr'om the center -.p'bi\nt' of th_e'curre_nt electrodes
and the other from the center point. of the potential electrodes. (See

Figure A.) The resistivity values are :plotted above 'the liné as a mirror

image of _thé metal factor vélu‘és below. On a second line, below the

metal factor values, are pl@tte_d the values of the per cent ffeque_ncy effect.

_ ._Iﬁ s.orh_e cases the values of per cent frequency effect are plotted as .

superscripts of the metal factor value. In this second case the frequency

- effect values are not contoured. The lateral displacement of a given
value is determined by the location along the survey line of the center
- point between the current and potential electrodes. _Thé]distance of the

~ . value from th_é line is d_..é_termined by' th_e distance {nX} between the current

and ppteht'ial electrodes ‘when the measurement was made,
_The éepar_at.io'nz‘bet:Ween sender and receiver electrodes‘is
only _oné factor whi_ch d’eté_rmines the depth to which the ground is be_ing '

sampled in any particﬁlaj;- méas_urfeihent.' The plots then, when

‘contoured, 'azre'not section maps of the élect_rical pi‘operties' of the

ground under the survey line. The interpretation of the results from
any given survey must be c:arriéd__ out using the cbmbi‘ned‘experience
gained from ﬁeldresults',' model. study results and theoretical investi-

gations. The position of the electrodes when: anofné.lc)u_s ‘values are. '

" measured is important in the interpretation.
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_ In. 'the'fi_-el.'d-'p;ocet.i‘.ufe, the interval ovef which thg- poi.;ential
cij;fferenqes é.'ré rr:;easu.reﬁ is the -s.aﬁ;.e: as the ihtefj§al over.whilch' tﬁe
eléctfodes .a.xz'e'mox'red after a.-se'ri.-e‘s of potentiél_ i'ead_ings haé bée_n made.
One o_f.the advantages of the i?l_duced polaifiza_t_ion.method- is that &t.l;xe o
' same,.eqﬁipment c;an bé #sed fol_r both ;ieté.il.éd 'aﬁd'reconnais.'s‘é._ﬁc'e sﬁ;#eys :
'rner_ely by c}-xa;n-g:ing._ the distance (X) over which the -.e_:-lec':'tro_c,l'es are moved
each ttme Iﬁ_ t.‘.-he. pé.st, intervals have béen us.eé.l rangiﬁg froi‘_n 25 .'fé-et.
_tc_la.ZOO'Q_feét-':fléz’-.:(X). In cach c.ase:l._ the decision as to_" the a-ist;nce X)
and rth_.e VE.EL].I:JEIS of (n)‘ to be u.s-ed‘i.s‘ largely ldeter'r_h.ingd'by the expected
size o‘f the r.nin_era.l'd_eposi_t' bging sought, | the 's_.'izé of.t‘he exp‘ecféd ;anomaly
and thé .s'pécd with;.w_h.ich'it is _desired.to progress, .. |
The d_iag_ram_ m 'Figu_;c'e A .-c.Iemonstrates t.he method used
in 'plo_ftirig t.he.resultsﬂ.. .‘E;ﬁ:h va.l.t.ie of the apparent .resis;it.ivity, é.pparent
" mépal-faé:tor, a.i-_;d:' apparent per cent 'freq'uency eff_eéf is plotted and
‘ident{fiéd by thé posiﬁon of the four élecfrod’és when the measurement
was n_:ade. _It ca;1: be seen that. the values meésured for thé larger values
o..fll (n) are plottéd__- farther from th.e'line indicatiﬁé that the t‘lrﬁc':kneé's of
the layer of _fhe éé:fth that is :b'ei'ng .te.sted.is_ greater tha.n for the smailer
mxfaiggs of (ﬁ); i,€, ',th'e depth of the meé.sﬁr'_ement .is 'i_nc"'reased.. ‘When | '
.th'e" F.E, values azl'.é“ploj:'ted a.s, _suPe,rs;;»ripi:s to. the MF'valueéf the thi"rci
' :sec.tion (ﬁ data v-;'a.lues is_ ﬁot'pres ented éhd the F. E, Valués are not

contoured.
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The actual data plots inciuded with the report are prepared
utilizing an IBM 360/75 Computer a.nd. a Cé,lcbmp 770/763 Incremental
Plotting System. The data values are élaléﬁlatgd; plc;,)tted. and contoured
according to a programme developed by McPhar.hGeoéhysics. Certain
" symbols have been incorpofa_te_d into the progrémrﬁ_e to explain various
situations in récording the data in the field.

The IP measurement is basically obtained by measuring the
difference in potential or voltage (A V) obtained at two pp_erating frequen;-
cies. The voltége is the product of the current through the gfound and
‘the apparent resistivity of the gr'.ound. Therefore in field situations
where the cufrent is vefy low due_to poor ele_ctrode 'c:fJntﬁct, or the
apparent resistivity ié .very low, .o‘r' a coz.nbinati.on. of the two effécts; the
value of (A V) the change in potential will be too small t§ be measurable. |
The symbol "TL'' on the data plots -i.ndicates this situation.

In so:né situations spurious nois_e, either man made of natural,
will render it impossible to obtain a re_ading.' The "sy;fnbol "N" on the
data plots indicates a station at whiéh it'is too noisey to record a reazd'lng.
If a reading caﬁ be obtained, but for reasons of noise there is some doubt
as to its accuracy, the reading is bracketed in the data plot {}.

In certain situati'oﬁs negative valﬁes of Apparent Frequency
Effect are recorded. This may be due to the geologic environment or
spurious electrical effects. The actual negative frequency effect Valﬁe

recorded is indicated on the data plot, however the syfnbol "NEG" is .
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indicated for the corresponding value of Appare_nt Meﬁal Factor. In
confgu;ing riega.tive_ valugs the contour lines aré_ indica.ted_ to. the nearest
poé'itive value in the im.znedia.te vicinity of the negative va.llu:e.

' The 'sy'mb.ol ”NR.” indicates that for some féasqn the operator
did not attempt to record a reading a.-lth.ou_gh normal su-rvey.p_focedures . |
would su.ggeét't'hat o.ne was required. This may be due to iﬁac:’::_essible_
to.pogra_phy_o:r other similér reasons. Any symbol other than those dis-
éussed above is unique to a pa;rticular situation and is deécribed w.ithin |

the body of the report.
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~ METHOD USED IN PLOTTING DIPOLE-DIPOLE R
INDUCED POLARIZATION AND RESISTIVITY RESULTS
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Fig. A




058012
McPHAR GEOPHYSICS

REPORT ON THE

INDUCED POLARIZATION
AND RESISTIVITY SURVEY

IN THE
NATONE AREA OF TASMANIA
FOR

MINOPS PTY.LTD.

1.INTRODUCTION
At the request of Minops Proprietary Ltd., an induced polariszation

and resistivity survey has been carried out on the company's Natone project
in N. W, Tasmania.

Iron ore deposits have been known to exist in the area since 1919,
The magnetic surveys found several anomalies and several locations were
suggested for diamond drill holes to test the anomalies. Two holes were
drilled; the sulphides chalcopyrite and pyrrhotite were found in association
with pyrite, magnetite, limonite and hematite,

With the discovery of the sulphides, the anomalies took on an added
interest, and the induced polarisation and resistivity survey was planned to
test the magnetic anomalies and to try to find economic concentrations of ore.
(In 1959 a government asromagnetic survey was carried out and this was
followed up in 1959 by a ground magnetic survey).

The deposits occur in Precambrian sedimentary rocks, sharply

folded and faulted into anticlines and synclines with a northeasterly trend.
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The sediments are unconformably overlain by Ordovician conglomerates
and intruded by Devonian granites. The intrusive granites are considered
to be genetically related to the iron deposits. All of these rock units have
been covered by basalt flows of Teritary age.

The iron deposits are mainly hematite with some magnetite and

appear to be connected with a2 fracture or shear zone striking northeast.

2, PRESENTATION OF RESULTS
The induced polarisation and resistivity results are shown on the

following enclosed data plots. The results are plotted in the manner described

in the notes preceding this report.

Line Electrode Intervals Dwg.No.
10+008 . 200 feet IP 5341-1
10+008 100 feet IP 5341-2
124508 200 feet IP 5341-3
12+ 508 100 feet IP 5341-4
15+008 200 feet IP 5341-5
15+008 100 feet IP 5341-6
17+ 508 200 feet IP 5341-7
17+508 100 feet IP 5341-8
20+00S 300 feet IP 5341-9
204008 200 feet IP 5341-10
234008 300 feet 1P 5341-11
23+008 200 feet IP 5341-12

23+008 100 feet IP 5341-13
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Line Electrode Intervals Dwg. No.

‘ 26+0058 300 feet IP 5341-14

26+008 200 feet IP 5341-15

26+008 100 feet IP 5341-16

27+508 300 feet IP 5341-17

27+508 200 feet IP 5341-18

29+508 200 feet IP 5341-19

29+ 508 100 feet IP 5341-20

32+508 300 feet IP 5341-21

32+508 200 feet IP 5341-22

354008 200 feet IP 5341-23

37+508 200 feet IP 5341-24

40+008 200 feet IP 5341-25

Enclosed with this report is Dwg. 1. P. P, 4536, a plan map of the

area at a scale of 1" = 400', The definite and possible induced polarization
anomalies are indicated by solid and broken bars respectively on this plan

map as well as the data plots. These bars represent the surface projection

of the anomalous zones as interpreted from the location of the transmitter

and receiver electrodes when the anomalous values were measured.

Since the induced polarisation measurement is essentially an
averaging process, as are all potential methods, it is frequently difficult
to exactly pinpoint the source of an anomaly, Certainly, no anomaly can
be located with more accuracy than the spread leangth; i.e. when using 200’

spreads the position of a2 narrow sulphide body can only be determined to lie
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between two stations 200' apart, In order to locate sources at some depth,
larger spreads must be used, with a corresponding increase in the un-
certainties of location., Therefore, while the centre of the indicated anomaly
probably corresponds {airly well with source, the length of the indicated
anomaly along the line should not be taken to represent the exact edges of the
anomalous material.

Geological information was obtained from publications of the

Australian Bureau of Mineral Resources, Geology and Geophysice.

3. DISCUSSION OF RESULTS
Brosd anomalies were found on every line of the survey. These

anomalies for the most part lie within the large magnetic high, but several
also lie outside or extend beyond it, indicating the presence of a non-
magnetic source. The two drill holes proved that the strong magnetic
highs are associated with magnetite, so the non-magnetic sources must be
sulphides.

A zone from a non-magnetic source is indicated at the eastern
end of Line 12+50S, Line 154008 and Line 17+008. Line 12+508 and Line
154008 would have to be extended to the east to obtain complete data to
outline the anomaly. The source appears to be at a depth of more than
1 unit (200 feet) on the two northernmost lines and at a depth between 100
feet and 200 feet on Line 17+508,

An anomaly of interest is centred at about station 300E on Line
26+008 with the electrode interval at 100 feet. It is strong and well-shaped.

The source of this anomaly can be traced on Line 27+508 (the deep anomaly
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centred at approximately 200E Dwg, 5341-18), Line 29+508 (Dwg. 5341-20),

Line 32+508 (Dwg. 5341-22, centre 200E) Line 354005 (Dwg. 5341-23, centre

200E).

The source appears to be at a depth greater than 200 feet (1 unit) and

is in 2 weak area of the magnetic high.

4, CONCLUSIONS AND RECOMMENDATIONS

Drilling has confirmed the presence of mpuu;- in the Natone iron

deposits and the induced polarization and resistivity survey has shown anomalies

over the greatest part of the large magnetic high over the deposits. Anomalies

have also been found outside of the magnetic high and it is suggested that

drilling test some of these anomalies.

1)

2)

3)

A 45 degree hole collared at 400+50E on Line 26+00S, drilled to a
depth of 200 feet, should test the source of the anomaly on this line.

This source is very weakly magnetic,

Vertical holes should be drilled at a) station 1000W, Line 10+008
b) station 1200W, Line 20+0085 and station 900W, Line 23+008 to
test the broad, strong anomalies lying outside of the magnetic high.
The anomalies are strongest on n = 3 or n = 4 so the drill holes
should reach a total depth of at least Z units, or 400 feet.

Line 12+508 and Line |15+008 should be extended to complete the
data on the source of the anomalies on these lines. The source

is deeper to the north, therefore electrode intervals of 200 feet
should be used, The same anomaly on Line 17+508 is better defined
with electrode intervals of 100 feet. The pattern line seems to in-
dicate either the end of the source or else it is off the end of the
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 APPENDIX -
__ 'I'HE INTERPRETATION OF
INDUCED POLARIZATION ANOMAI..IES

FROM RELATIVELY SMALL SOURCES a

The induced. polarlzatlon method was or:.gmally developed to

~detect d1ssemmated sulphldes and has proven to be v-eryr successful in the
‘search for “porphyry copper" depos:ts In recent years we have found

_ that the IP meéthod can algo be very useful in exploring for more con-
centrated deposits of limited size. This type of source gwes sharp P

~anomalies that are often dlff:.cult to 1nterpret

. _ The anomalous patterns that develop on the contoured da.ta
'plots w111 depend on the. size, ‘depth and position of the source and the

- relative size of the electrode interval. The data plots are not sections
shOng the electrical parameters of the ground. - When the electrode

‘interval (X) is a,pprecmbly greater- than the width of the. source, a large
volume of unmineralized rock is. averaged into each measurement. Thls

o ‘is partmularly true for the la,rge values of the_e.lectrode sepa.ra.tlon (n).

: 'I‘he theoretmal scale model results shown in Flgure 1 a.nd
Flgure 2 1nd1cate the effect of depth. - If the depth to the top of the source
“is small compared to the electrode 1nterva,1 (i.e. d - X) the measure- -
ment for n = 1 will be anomalous. In Flgure 1 the depth is 0. 5 units
(X = 1.0 un1ts) and the n = 1 value is definitely anomalous; the pattern.
on the contoured data plot is typical for a relatlvely shallow, narrow,
. ‘near —vertlcal ta.bular source The results in Figure 2 are for the same
eource with, the depth increased to 1:5 umts Here the n = } value is not
. anomalous; the larger values of (n) are anomalous but the ma,gnltudes are
' much lower: than for the source at less depth.

When the . electrode mterval is greater than the width of the.
‘gource, itis: not\poamble to determme its width or exact position between o

~ the electrodes, -The true IP effect within the source is also 1rrdeterm1nate,

the anomaly from a- very narrow source with a very large true IP effect

' will be much the same as that from a zone with twice the width and 1/2
the true [P effect. The theoretical scaie model data shown in Figure 3
and Figure 4 demonstrate this problem The depth a.nd position of the

. sgurce are unchanged but the width and true IP effect are varied. The
~anomalous patterns and magm.tudes are essentmlly the sa.rne, hence the =
: da,ta are 1nsuff1c1ent to evalua.te the source completely '

E The normal practise is. to 1nd1cate the 1P anomahes by sohd
‘ broken, or dashed bars, depending upon their degree of distinctiveness,

= ‘These bars represent -the surface: proJectlon of the: anomalous ‘Zonés as

' ‘mterpreted from the location .of the transmitter and receiver electrodes
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" when the anomalous values were measured As 111ustrated in Figure 1

F1gure 2, Figure 3.and Figure 4, no anomaly can be located with’ more

- acturacy than the spread length. While the centre of the solid bar
“indicating the anomaly corresponds fairly well with. the. source, the length

of the bar should not be taken to reprelent the exact edges. of the a.noma.lous

 raate nal

_ If the source is sha.llow, the a,noma.ly can be better eva.luated

, usmg a shorter electrode interval, When the electrode interval used

‘a.pproaehes the width of the source, the appa.rent effects measured will .

be nearly equal to the true effects within the source. When there is some
‘depth to the top of the source; it is'not possible to use electrode intervals
. that are much leas than the depth to the source. - In this situation, one -
o must realize that a clefmrte ambagurty exists regardmg the width of the '
 source and the IP effect within the source. . _

Our expenence has confrrmed the denra.blhty of domg deta.11
When a reconnaissance IP survey using a relatively large electrode in-

"~ terval indicates the presence of a narrow,. Shallow source, detail with
“shorter’ electrode intervals is necessary in order to better locate, and

evaluate, the source. The da.ta. of most usefulness is obtamed when the

. maximum apparent P effect is measured: for n=2ormn=3 ‘For in-.

stance, an-anomaly or1g1nally located ‘using X = 300" may be checked .
with X = 200! and then X ='100'. ‘I‘he data with X = 100" will be quite
different. from the or1gmal reconnalssance results w1th X 300!,

The da.ta. shown in Frgure 5 a.nd Frgure 6 are f1e1d results from

car greenstone area in Quebec, The expected sources were narrow (less -

than 30' in width) zones of massive, high-grade, zinc -srlver ore. An
electrode interval of 200! was used for the reconnaissance survey'in order
to keep the ra.te of- progress at an acceptable level “The ariomalies located
wereg low m ma.gmtude - K : ‘

The very. weak, shallow anomaly shown in. Flgure 5 is typical
of those. located by the X = 200' reconnaissa.nce survey. Seéveral anomalies

_of this type weére detailed usm:g ‘shorter electrode mterva.ls - In most cases

: "the detail measurenients suggested broad zones of very ‘weak mineralization.
- _"_However in the case of the gource at 20N to 22N, the measurements with

-shorter electrode mterva.ls confrrmed the presence. of a strong,.narrow

source. ‘The X:i= 50! results are shown in Figure 6.. Subsequent drilling:
has: Bhown the source to be 12 5% of:massive sulphide mmerahzatmn con-
tamrng srgrnﬁcant zinc and silver values. : '

The cha.nge in.. the anoma.ly that results when the electrode in-

terval is reduced-rs not unusual,  The X = 50' data more accurately locates
. the narrow source, and permits: the geophyslc:lst to rnake a better evaluation
of its importance. The completmn of this type of detail is very important,

in order to get the maximum usefulness from a reconnaissance [P survey..
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