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' McPHAR GEOPHYSICS.

NOTES ON THE THEORY METHOD OF FIELD OPERATION

S

AND PRESENTATION OF DATA

S FOR TE—IE INDUCED POLA RIZATION METI—IOD

'~ - Induced Polarization as a-geophysical measurement reférs
to the blocking action or polarization of metallic or electronic
.conductors in a medium of ionic solution conduction. -
TR This electro-chemical phenomenon-occurs wherever

F .eieetril;:al' current is passed through a..l"l”.;‘;i:AI“Ea’.\'ﬂl_"l.i'Ch. c;:o:irta‘,ins rrretarllic |

: mmeralssuchas be..sl.e-:"rr;-et'a,.i' sulphldesNormally, -;n;fhella:'cu'r:rent;i-e

.‘, passedthrough theground,as 1nres1st1v1tymeasurements, all of the
',I’c‘_on'.c:’nui:_,ti:orr t_akee _pilal,:ee; throui;h ..ic')nrs": present in the wa_t{_er corn“tentA o'_f.the

rock. Orsml,l eby 1omc conductmn Th1s lsbecause almost ali

mmerals have a ﬁiﬁeh"‘ﬁighé;fsﬁqe{ff_ié r}eéis"tivi_ty than ;gro'un& water.

R The ‘Igr'.b'gp of ;m‘ine‘ra-.lrs, _.cerrr_mer‘qy:\-;de_sc'r{bed 'es." f'ﬂrr‘zeta_llic‘”-, hewevrer,_ -

4‘ have spemﬁc re81st1v1t1esmuc h-‘i-ové:er thanground wa;te'rs. "The. |

'ipdﬁ.ceél.f’_po'l'a,ri-:‘z'alt.ior;‘-'e'ff'eet‘ -t_akes_flﬁlec.e_a;t‘i.,tho.s e.-”int.erfa.'ces 'wh-ere the‘ s

| r-nlqdie‘ﬂc)'f ‘(.‘,j)(;)\tll_d-uct.ior;l j;ihenge_s. _f_ron?- mmc m t‘he."'seitrtidn;s_ ﬁ:lhl_i.n'g_ the |

‘ 'ihiuteref_iee's "o;f‘,-.th'e\ rock :to.e'Iee‘treﬁi'c.:fi.rﬂl‘.the metalhc mlilr:lerale_lpresent_
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- ¢ ii:l'_thé"rbc‘k-. B s
. The 't')lockin'g'"_.zicfi'on- Qf‘_i\f}dﬁcédﬁﬁoiar_iz.at.iop’méntioned
above, _whi'c_:h,depen‘ds? upon the éhéﬁ:licaieﬁe"z_';gi'é‘s 'necéss_ar'y\ to allow

... 'the ions to give up or receive electrons from the metallic surface,
- increases with the time that'a d,.c. current is allowéd to flow through =

" ‘the rock; i.e. as ions pile up ‘agair'lsf_.tf:l"l:é.rhetallrilc interface the .

- . » .resistance to current flow increases. Eventually, there is enough -

.+ polarization in the form of excesg-ions at'the'interfaces, to appreciably

[N

reduce the .;fhppritf,df-c‘u‘ryrént flow through the metallic particle. This

~ polarization takes _place‘ at each'of the in_fiijlife number of solution-metal

v,

SR interfaces in-a mineralized . rock. " - .
T T P T

A ‘Whé‘n.thé;d; c. voltage used to create this d.c. .c,ﬁr'f_"e'nt

2 flow 'is" c_p.t: off;" :th:e_VCo_uloI'hb _foi_céé bét__wéen thel.charged iohs"forﬁuing

".. the polarization cause them to return to their normal position. This
: irid,{reffifé@t~éf l'c:Ahar'g:e".c reates 'a':-;"fsi'na'll'j'c':ufzfr ent flow ‘whi ch can }:_Sé
o “measured on the surface of the ground as adecaymg potential difference. . .

L "Frdth- an al_fgz_-ri?.ée 'viewpoin‘g' it can ,Be_‘séen‘-th'at,if'the

. d'{;e_g:tion of t};{el_‘éurrénffthi:bugh the 'sy_‘stem' i:s';—ji;_'e‘vers ed _«rgp_f}a:teqw.

Co before the ﬁolé.“f{;:atipﬁ occurs, _‘-‘fhés"—e.ffég:ti'{r'é fé.'si'stiv‘i'ty of the system

B "'a_é a W’hc_)lre_ w111 c'.:}}aﬁg'-e as. the f_;-Iéquericy ofihe: :_s"‘w;itchi.nAg is changed.

5 .

This is\; a c‘ohsfe_qu'ehce of the \fa;-_c;'_t"tlia‘t .the""é,;rhq'ﬁht_ of current flowing =

", through each metallic interface dépends upon the length of time:that

current has been passing through’it in one direction. .
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 The values of the pet cent frequency effect or F; E, are

~a measurement of the polarization in the rock mass. However, since

. the measurement of th’e"degi-ee-'of,ﬁolafizafioo is related to the apparent

R

"f.esi_s_tivi_ty? of__.-g}je rock ma551t15 found tha—t”the_.:rhetal 'fa._c't'or" TLra11'1.‘a.<—37s' or .

Tl o

M..F, 'ere.'ﬁh-e,mo_s't useful values. in determining the amount-of

. p'olai'izati'oﬁ"pitesent in the rock mass. Thé MF values are obtained by

normalizing the F. E. values for varying resistivities, =~ . =~ < <"

.8 e

P The induced polefiiation}m‘eas‘ufemeht‘i_s perhaps. the rr'_l,olst' '

; powerful geophysical method for the direct ‘dle.te'ction, of meteui'c‘

I

sulphide mineralization, .even when this mineralization is of very

- low corfcentretion._ .The lower f‘l_i-'mi'j:-:of\ volume per cent sulphide’

e

necessary to produce a réc‘o'g_rii‘z'able'nIP anomaly wi.ll\(a.ry\withvthe'

. gieomet'r_yl.and_ geologic en\'{iroxi‘f‘nent‘ of the source, and thé method. of

‘ 'executi'ng,-tl_ie_.'suryey..-:P;Ioix}éiref,!r s‘_iilphid_,e‘nﬁﬁexfali‘zation of less than

_'.proper geologwal cond1t1ons. . SR =

oné 'ple‘r.. c;en.tj pj}-vo.lurrie" h.as. be_ep: detected by the IPrnethod tir_zt_ler

A

The greatest apphcatmn of the IP method has been in. the

- “-_'search for dlssemlnated metalhc sulphldes of less tha.n 20% by volurne.

-n.,_
.

'.:;Hovtreve‘r, it-H_ae'_':_also been ﬁs“edsu‘cce's sf’ully-ig the _se‘archr.'fé,r_ _i’nas-'sive-

.sulphides'- in-situé.tions 'where',.r due to‘ sOurce—geor'hetry, .d‘epi:h.of‘soo_rce,

.o

or low re51st1v1ty of surface layer, the EM method can not be succes sfully

.

'apphed 'I‘he ab111ty to. d1fferent1ate 1on1c conductors, such as water

f111ed shear zones, makes the ipP method a. useful tool 1n check1ng EM

T
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‘ anomaheswhlch are Su.-spe,‘c.,te.g‘. “of‘_b‘e‘ing:_"di;é to thegé causes,
| in n;rfnal"fiéi& applic‘ati"or;sr' tI:xe Ils-rﬁethoé g6e; not
‘-diff-e.r'ent.i-até -b:etweeri,thg' ecor{qmicalﬁl {méor;:ant 1?1'é,1_:a.1]:ic min.era'IS‘
e':uc.i'_x-aé\',‘]ch‘a.'lcopryi-il_t_;.e,:T[c‘ha'.l'cocfi_t%, ,;ﬁdlfbdéni't_e', géji‘gn%',. é'té . .,‘ a-.né.l. Lth'e.‘-‘
E 6i;hef metalltc minéfa'ls_'. such as Pyrli_té.A Th_e. iléduc_;d 'po'lﬁri zation i_sze‘qt
is due to the t;otai 'of-iall_-‘elgc-t_zjonic-- coﬁdﬁétiné minera.l_s-i_ri: the rock mass, .
‘ C}ther éléjrv;tj:‘ronic c.ohdhét;iﬁé ma.t(:e.r;ié.i's_‘ Wthh r'ca‘r} produce an IP l;esﬁd_ﬁse ..
‘are magrietite, p',.‘r-roli’;l_si'te_', -_.gra'phitg",::‘and séme f'orl_ﬁé of “hematits-:.,l
' -_ In _the field._é;"ocedu're, ‘;'i;;éa;_su;'em'ents_-on-the surface are
nﬁiadé maway thatallows the‘ef‘fé'lcts‘ofl lgterali ciﬁ'a-ngeg in fhe .prop_értip;.é :
. of the grm..mjd'lto, ’pe éepérﬁtéd ‘fr;)‘m th%: efféétg of-_v.‘r;;_-f.'{chal chang‘es. ;ln thé |
p‘ropertie‘s_j;‘ ‘,Cllu:rrga_n_t, is -Ié.piJli;ed t'o' the '_g-rou.n-d‘ af ‘Vf_:wqpoints in distan'ée
7 (.X-)-‘apar._i.:.j- : The 'ﬁdte'nfi;a"ls' a-_r.e__ .mea;s,‘ui-gd ra‘t_'-t_wc; other poirlx'ts (X) ..fe et
'apé_rt, in lme w{th'tht_a- cﬁﬁeﬁ_t elélftqaaés is 'an. irit_e'géf’_ number: (n) times
| fhé l.)as.‘ic -‘di_s-tancel (X) |
| :"‘._. The méas;ﬁ.i;_gn.ne't_it_sf_a'r,ke- 'rﬁa-aé alloh'g'a ,suri‘fey‘ed line, with
a coﬁséant ;distan'cer(h‘X) bre't'\i‘ree‘r“l thé:;itaare_st cqrrér;t an.d poté.n.tial_"-_i"_ .
electrodés; In mbst-‘_sur:w}'eys,_‘ske-\rrera'lh tﬁ:z‘-av'errse_s are _fnédé With ;{afious
values of () i. e. {n) E 1,'2,‘3‘,‘ 4, _,:gt;..'f_'rhe _k;ﬁdj of ,snﬁe_f fequired
(detailé°d' _Q_:rl';ec':t;r_;;-la_xi's'é'a.'r;é.e)l c_ie-t;ides the -nurrsl-"t:ne;-.of'\.rs.iues of (n) used. \'
l In 'plottiﬁ\g '.tilé re‘sult;:s.,. ;hgiir'alu.e'ls ‘c-:_'f. the éépéfent resi_sltivi_t)‘r‘,

::a.ppar-qnt'pe_r cent "frjeq"._J,_gn‘cjl _e_f‘f_e'ct‘,' and the ap'parerlltjnétal fa.c_tor‘ .

Lo



"'measured for each set'of electrode positions are plo‘tte_:d‘ at the inter- ..

* “geection of grid lines, one from the;'cre,n‘t_qr‘p_oiint of‘t,he-_;cur_reﬁ electfodes D

.. rand.the, O'i:he‘i:».'f-rq'r_ni the:center point of the jilot;éntiall"elec‘f;rodeé. . (See " .
- Fi‘gu'ré"A:. } Thé resistivity values ér'e'i:let\t"‘c‘ad‘ above the line as a mirrér

[

© image’ bf_-thg'rhé_t_ail‘,_fag_étor ‘values below. On.a sécond line, below the ;.
- ‘_r-;'f_rqt'alfl \facrfog";va_lués'.: are fﬁlpftéd °thé:"_ ‘v‘aluels. -p»f.the -‘f):-er‘.c;ent fr qui‘gﬁcjr ‘effle't_:t. .

N -
<

In ;_s"orhé'?é"a‘é\'e;s:"?thé"vali;é‘s"_:c'if ‘per cent 'fr;équeﬁ'cir effect are plotted as .
- ’-.éuper-scripté of;the‘_;hetal -fé.;:to-ff{réig-é;'- __In-thi%isecop'djc‘é's'e',the'freqp.epcy o

3

*

effect }failﬁgaé:» aﬁé_‘_noticdﬁfou_zj_é.‘d'..'.'_Tiiej lateral. displacement of a ‘gi{ren"';‘

v;f:t;lue‘ is de_t-gri'nined.b'j} ‘the ‘lqc_é,tiori__é.;loﬁ‘g\the;;s,_ur\_rgy;li’ne‘ of thé Ic'_ep’gér

o "i:o‘i'ht'bret'ween the,cur'rent "é‘i'_;d potential -electifodes. -The distance of the . . . .

i .value from.the line is determined by the distancé (nX) between the current .-
Ca a,x_'ld;;pc;t"éntiaijéll_'e't‘ft.r'odes ‘when the 'm_'easiir,erriéﬁt was made,

-
i

... .7 -The séparation-between serder and ‘teceiver electrodes is °
. . only on:é-fac?fto\r Whigkﬁf‘déte_‘iﬁﬁiﬁéé the depth to which the ground-is being |

S S

e sampled1nanypartlcularmeasurement The plotsthen, when

" f._.j'c.ontoﬁfebd;:,'a'r..é"r%_q:il:_ﬂ sectlonmaps ‘:,O_f\ ;fhe '_élé;;fr_‘.iéal p,';lﬂohpért{'g.s“.'éf the !', :
- groundunderihesurgeyhneThe .ir}téx}i:'re"fétig;i_‘.@f_. thgl.,l_z"c_es.t_llil:s‘,‘.fr?‘n'f_j .
anygwen ééi_u;_vgjlrf must be _c‘:ua.rr-fi_e‘d outusmg 'th:'e_ 'cotnb.{ried e:gp_e;ighcp_.\ ’

o "_'»'--‘_.'.‘.gained'vfro'ﬁ{fﬁ;e'ld\ r.ééjilts‘;" mogdel study- results and th,goretigal-'i-n_ves_ti-
" gations. . The position of the electrodes when anomalous values are’.
measured i

: impérta.rit in the ,i'n.t'_e rpr etéﬁop. ) .

[ - oo
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* In the field pdu the interval over which the potential
“differences 4+¢ measured s the same a6 the ineival over which the
elec tr'aeé;s' are 'xﬁb}éd‘féfte?’;"_"Q-‘é-f_‘ie;_-fsff éeﬁeetm -r'ea-dllnlgs_-ha s bée'n made.
J. _‘One of the 'advantage\s ef the tnduced polarlsatlon rnethod 1s that the N
3:; same.equmment ca,n be usedl for both detzuled and reconnats sance ‘surveys-
_.lmerely by changmg the dlstance (l() over‘whrch the eleetrodes are moved '

o each ttme In the past, . mtervals have been used rangmg from 25 feet

".\-to 2000 feet for (X) In*each 'c'as"e',‘ 'th'edec’is'ion"-a_’s* to, tlie"distance'(X)‘ ;

' "and the values of {n) to be used 1s 1argelv,rar deterrmned by the expected |
| ‘}s1ze of th‘e mmeral dEPOSIt belng sought the s1ze of‘the eacpected anomaly-"'
',)and-.the;sb‘eed wtth,whl'ch ,it'__.is_ desire_dite'-progre_ss._'_ _' | ‘

S 'The dtagram 1nF1gureJAdemonstrates the method use'ld- :

‘ -.-1n plottmg t‘h'e results- \Ea‘ch value'ef the apparent. reststlvfty, apparent

| -._metal faetor, -and apbar-eht pe.r eent frequent:y effect 1s plotted and

‘j 1dent1ﬁed by‘.th.e Apos1tl1c:;nlof the f;ur electredes when ‘the measurement-
was’ "made.-, It can be seen that the valuqes me.asured for Ithe larger values

of (n) are plotted farther from the lme 1nd1catmg that the thmkness Of

E o the layer of the earth that 1s bemg tested 1s greater than for the smaller

S values of (n), is e. the depth of the measurement is 1ncreased When o

"the F E values are plotted as superscnpts to the MF values the thlrd ,

. sectton of data values 1s not presented and the F E values are not

" ,cenﬁou-r,a‘e_d“: S e

=
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| The actual data plots mcluded W’lth the report are prepared
.ut111z1ng an. IBM 360/75 Computer and a Calcomp 770/763 Incremental
i '_ Plottmg Sy’stem. The da.ta values are calcula.ted plotted and contoured
A'accordmg to a pr—og-x.'amme delvelovp‘ed b'y McPl;ar Geophysics -'C'ertai.'n' -
'eyndb-ol’_s.,havle :been Vmcqrpo_x;_hated.m;o tk;-e_ _é:rog_;amme to ‘exp_lami v"a.r'lou‘s.
sitﬁdtibns_:.i—nl recordlngthe =data m ‘t;he f1e1d | - .

a TheIP measurkezl_fnent IS l?asilee.llyir. obta{fied by meas_.u‘rAi.ng the
d1fference1n potentlal orvoltage(& V)obtamedat t'v;o 'o.péra.tinr.xg ‘f;equleri-
.. ) cies. The' _vditdg“e is ‘-‘the‘-i)'rc-)_dde_fs '.d-f"'t'l‘re curr ent ;lth_rc'yu'gh the “grouhd and
ﬂll_e__e.pparen‘t:‘re's"is"tiv{ty-'of ;he‘.gfr.eund. ‘_':h'érefo;e 1n Feld 'éi'_tuaﬁi_or;'s_

| .'_Whe';_'e_- tld-é; eur;en;t_i's x;rery‘ lov;.r due t‘o_pdlor:.eleetrode_contect, c_)nr_ -the
| .eppafent rie,sistl:ii_w;ritfie very low, dr' ;‘eell'n‘t').ine.tion'oﬁf 'tl"xeltwoc effects; ehe
'\}aiﬁé-qf (AV) the changs in potential will Be too'smiall to be measurable.
- The _symbol ,'.’TL”;dn."til;e' data pllo"t_'s,'_ {ndicafes."thils sit;uation_. :
| | In some su,;uatlone sperlous noise, etfher ma.ndmade or na.tural,
' v...vi_'llfz_"ender- i‘t‘i,n;lpros.sibl‘e to,‘obtain,e reading The symbol ""N" o ﬂ n the
e d;ta_floté 1nd1cates a .éta‘,tfcd_;n. ;a.'t 'w_l\ni;'h. it.; 1s fdo. nolisy‘, t_o-.nrecord‘.a reédiﬁg. |
- ‘a‘,:r'ea.dli-rig ca;_nibe.o\btei‘ned,' bdt-.-.fqi'p' ifea._eer}e of ne_ise-.‘there' is some. dedbt ;
.eS‘t:o_ its ac'cu:i'_'a{.‘y, ‘the-_.reed{n.g.is';'bra_cket':ed;‘i'n_ t.h'e‘ .‘da‘ta' plot ()
'lIn :c-ezl"tein. e{tuettions. neganve .value's.. of Appar'ent F r‘eque’n_cy‘:
‘E’ffe'ct‘ dfe recorded Thiéll‘*ney b‘le'dde tothe _'ééoidéig.en_v.i\r.on;'_nen?:’ox" |
epd;:ious‘ eieefricel' ef'_f:e'c,te.. . The \ae'tl:uelj‘:'degat.ive frequeney_ effect ,'valde

,-r_eec_::rde‘d -is."indic":,a‘.ted on-the da,ta'l;plot, hgwevfe:r- the symbol '"NEG" is



By 11

;‘,,' " ,._"' '8- _ _\ ;. .

" indicated :-'fo_-r.-the.'corr_es?p_orx_tling value of Apparent Metal F_‘actor.' 'In
: édhtoﬁringﬁhegetﬁfe _v'elﬁeé thej'.con‘t‘our lilnee'. are ixr_:d‘i;cated to the nearest

posu:we value in the 1mmed1ate v1c1n1ty of the negatwe va.lue. B

h The symbol "NR” 1nd1cates that for some" reason the Operator

L d1d not attempt to record a readmg although normal survey procedures

. ’,.’

Cwould suggest that one was requlred Th‘l.S rna.y be due to maccesmble .

:topography or other mmtlar reasons. ‘ Any symbol other than those dis-~"-

“
o

- v N

B cussed above is umque to a part1cu1ar sxtuatmon and is descrxbed wrthm '

0
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‘~Stations on ‘line e

METHOD USED IN PLOTTING DIPOLE DIPOLE
tNDUCED PGLAR!ZAT'ION AND RES%STIVITY RESULTS

=g e e —>

Electrode ‘spread length
Electrode separation

PP 3

2- 67. 2378 34- 8,9 - .
P P 3 P

- ha- 56 2,3-6,7 34 7a 45-89 Apporent Roswinmy
C P P P P 4 '

1,2 4,.'; 23 56 3.4 6,7 45 78 5.6 89

Sop PSP PP
~12-34 23-45 3,4-56 4,5-5,77 5,_6-7,3 67-8.9

\ Yf /

3-45 . 3458 _ N
‘MFM'MF - MF " ‘M.F,'.‘ M.'F.‘

TI2-45 23-56. 34-67 4578 5,5-3.9” o
MFE . MF ' MF MF

T1,2-56 2367 34-78 45-89  Apparent Metal Factor

‘e “MF M _
. 4,2-6,7 .2,3-7.8 3,

e Cre” Yre”. fre” T FREL REL

T1,2-3,4.-23:45  34-56 4567 '56-78  6,7-8,9
" FE. - FE. FE. : FE. . FE

1,2-45 . 2,3-56 34-6,7 45-78  56-8,9
FE ° FE . F.E. F.E.

1,2-56 -23-67 3,4-78 45-8,9 Apparent Percent

_FE.  FE. FE - " Frequency Effect
1,2-6,7 ©2,3-78  34-8,9 . -

Fig. A
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l. INTRODUCTION

o McPHAR GEOPHYSICS
‘ REPORT ON THE -
mmcm POLAREZATI@N

ANTD RESISTIVITY SURVEY
© 7 ONTHE L
R @@L@O MINE PROJECT. RN
LYNDHURST ARBA. SOUTHPAUSTRALIA-'::- e
Mm EAS‘I MINERALS. N.L SNt

T

sz the requeat of Mr. D A Hw-:tablo, an induced poiaz’ization |

, a.nd rasisixvxty survey has 'Eoeen ccpmpleted ‘on the Ooloo Mmo projoct for

. M:& East Minerals. N L. = '

The surv«ay area ia im the Lyndhurst area of Scmth Austmlm. .

' b;The gcoiogical eﬂvi'rommenﬁ ia the Norﬁhern Flindezrs zsub-province @f %he j

' Adﬂlmdo Gcosyncline vaimce. part @f tho "coppcr belt" of South Australia. :

'I‘hc larger port; of the grid axea is @verlain by recent ulluvium.

e v:ith two arcas vof Tertiary d'mncrust ané outcroppiag groen ailtsﬁome cm.d
' quartz conglomerat There are tvam mine aha&ta Reay the contm @f ﬁ;e |
) gnd. The induceﬂ po!ariza&ion zmd fesistwity survey V'aa carried out fm

e try ﬁo trace sources of nﬁmeralization a.way irom the mine area. -

-_],_"."z. pRMENTA'MoN or? RE$ULTS

The induced polariz.ation e.nd resistivity results are ah@wn on _7

the following da,ta plots m the manner described l.n the m@teo precedinn thira '

report. . o
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Encﬁosed With thas repart is .DWg. 1. P B, 4@4& ) 8 le map of - .

o 'tha gmd ae @ scale Oi 1” = 4@@’ ’I‘l’me deﬁnite and pgsmbio inducad fml mzation‘: :

, anamaheg am inﬂicatcd by’ amlid zmd ‘br@km b:u?a mspectivoly om mw phm -
N s;‘.lap as woll z:m tiho &ata plm‘s. Thesca bars T().pifcabﬁ‘t the aurﬁace Urojectwm
@f the aﬁomaloma HEUCH .as mterprcted fmm the 30 catiow @i the t?uﬂﬂﬂﬂitt@?
| .' wﬁd recéi%er electﬁ'o.ie-é» whon the mozﬁalams valuoe v-:ez-ca méasur@ |
| Simce thc mduce& pole;.xmaai:ion mcaauz’omem iﬂ qaeemtia.uy zm ) :
a,vera;éing pr@cess. aa am aﬂ p@ﬁ:c*aﬁml meﬂ‘mda. u m !requem}.v diffﬁcult

. to ex.actly pﬂnpoim ﬁha s@m G ‘of on anomalgf. : Certainly. noe amomaﬂy can
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| ho E.ocatcd wnth mare accumcy than ﬂ:‘he spread Emgth i, e. when using 3607

- apreads the posi.tmm of a mrr@W au.‘iphide body can oniy ba dctorminod t@

. e betwe@n two sstationu 30@' ’apar‘i.. Eﬂ-oyder t@- locatc sourceg at aema

g depth. larger sp?mada muo't ba wood, with a cazreﬂponding imcre&ao m the
_'uncertamhos of 1@caﬁn@n.l Therefci;e. while ﬂm cenﬁre of tha indxcatod

.anqmaiy prohably co?mep@ndis Eas.‘rly vmn Vfith aom'ca, tlae leragth of the  : -

--.i"maica%ed am@malv a.l@ng thc lime Bhould noe l‘ae tal*en to represem tho e?a;:t

- edgca of ‘_the; ,aﬁomal@mo mai;carml. o

3. DISCUSSIO“‘E OI‘ RFSULTS

One @f tho ggreatest proMems i.n tho mterpreta;tion oé P E’eauiw -
is caus.ed hy a largo ares @f low aumace resisﬁvities. This con&xtion ie L |
,&caused by mcreasad poro&ity clue to weathering and also to the high aalinity
'@i’ the water that f:.l)ls the ‘pore sgaces aﬁ the‘ ;*écks. The reaistwﬂ.w values
' moaaufed azra low, variahlo am’l unpredxctable. :
| | Becaus“a of the lmv Eeeaistwihes, thc volt&ge@ creatcd 2k i‘s’he i
" pote-ntial lelec‘tx’@de« a¥e ﬁmﬂ. : Thjs meana thd mtural elec&mcal nonses

_;'_are more 1mpertan€; and. ﬂiat accurai:e IP mcasummemﬂ are more (hfﬁcult

o - %o mako. dt'is, neeaas l"jf that cur?ant electrodeo 'be prepwed 8o tizaf; max

4.'nmum @ur%ent levels are achicved

_ ' I:a the hw reaiaﬁvity afc;aa; ﬂ;e meéeuféﬁienta for the larger |
o v&lues of (K) and (n} can bo dliatortod by m&uctive coupling effecta. ‘The

. ‘inductwe eﬁects betwoen ‘the witee mad i‘or the measuramems are in the '
- oppoaxte sense fmm thc z:esi:atiw: coupling, the vo‘ltage meas@rod de=

- Al
‘*'— a

,cmasoa With mcreaami froqmemcy. _ ’I'hese wtrameous fmquencgr efﬁ'ec‘ts .

c&n be cenfuaed With p@iarmaﬁi@n. »:";}ifj?.‘ RS

EETIEE
St



| Th;z mag;ntude of thoaé. effccte mcxeasga \Wl.th dmtanﬁﬂ (% oF n)
cmd fxlvequenc;y, thiay aiso inerease as’ the msisﬂvit*y of the c,arth daemasea. S
Some typical e#amples i‘or a. umféf eartth and 3@0 foot elactmd@ mﬁortmls |

:_‘ ;,a
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In the c&gc of f ncn-unﬁozm ea&th. i’ho ezsact ma,gmtu&e of ‘cha

RUTERN N

L N in&uctive coupimg; effects ccm n@t ‘b*> calculated. _ HO‘WGVGE. it is @bwous

t]}mt m lew z*esmtimty arcaa tha frequenmeﬂ tm@d sshould be ac l@w a,s

) @ 1?’ = 1 25 cpa. : Evem m.th thea@ fmquencies there are regioms \m

o -

e ','V"-__AV"vahich the inductiva coupling effects will h« larg@ enaugh to mkq IP da’n':a, ; I_ '

.‘r. s

‘_'f.mon intarpretablo. o
Unfsi& rec@n{cly. 1& haa m@t be@n poeﬁuble t@ make meamurcm@i&ta a:xt

.' '-.;?0. 125 = l 25 cpa on a prudluctmn baaies. The xmfm:eal no:se varmtiona |

,,.... - -
-L..

) e,xe lafge, and ﬂignai voltagao are ,smali. Howevar, we ha,ve recentlv o

Lo

1 “

completed fwid tezata for a new fxl‘t@r amphfier that @peratcﬂ a.t 9 ‘ilZs »_'3 f ’

' 1 25 cpa. This syatam aparafcea in our etanda,fd recewer. an:i iﬁ ]has G

£unchonad very Well m the southwestérm U.S We hawe ma(ie 3atismctor§r

o k'm@asurements at G 125 - 1 z.: cps xn noiey areas in Which t}ns hag ﬂot

o .previoualy been passihle._ L i ' '_ o

o

'ﬂieae ne:w fﬂteruannpﬁifiarﬂ are now avaiiable in Australia, cmd

X 7"they ca.n ‘be uaed %o make G 125 - 1 25 cps me&sufementa. e

The aoxtheaata m a,nél eastem sectiona of the Qoloo Mine grid' -
g --sh@uld he suweyed mth thoae low frequenciea to try;to determino ]how_ L

| ';.much, if xzot all, of the a.nor‘zalcua effectl m due t@ cou,plmg.. In the

B foliowmg d.iscusm.on, only the@e c.nomalms whieh are not auapected as. .

| msow

' ,k‘reaultmg imm coupling effectg alone mll bo discuased. . _':

..‘n
' A

T?ﬁe anomaly frnm 98 to 159 Mca a.cz. ogs ih@ comtact bemcan

o ~‘_.

C green mltst@ne and ﬁhe 1ccen't ailuwium. _The; m@urce he@ at Bome clcspﬂm

relative to the electrodle mterval- Th@ change 12?1 1”0‘31‘3 WP@ at apprmzk- !

- umately 4W te ISW is apparent in the feaistivity increale in that aection..

oo

S -‘| : ;,.



Colemr

| ‘-Limc; 30‘3:? |

A Pro‘bablo am@a ﬂﬁV ot aomo dé?th m{tené’io £mm 245 to 205 o
-. :':a% ﬁﬁe sﬂﬁsmme comtact. -y sec@ncﬂ pmbabﬂo m@mw ff@m'@ ta €7 o

‘‘‘‘‘

t aasocnat;zd vviﬁh i;he ﬁ@i’:‘th@:;‘mz co:ﬁtact of thﬂ mﬂﬂzgt@ne. 'I""ns sec@nd ﬂm@muly L
. 'is s“ﬁ:;,llow ami s}lmmlﬂ T}e chéckei “..Jif'h ghoétcxﬂ electmdc lﬁfcrx;alo. | |
. pmb\f;ble an@mlv ffom Gi\s ﬁ;m SN m‘ in t}ﬂe aliumum Tt @;@es

: m"r mcem to be 'F“ﬁl@n‘ff ﬂve to couuling Thig @ﬂ@ﬂmﬂy ahould bﬂ choc c@

wzt?m i@war frequo&m@a awl sho ter m'{tervals. This is also trie @F a

‘ .j_ramallow, poaszble anomaly f&mm EBN to EIN.
© Lime zow

‘_ A possxble (m@mauv in tha ailtotome agtnnds from 18‘” to 30%.

L;- L
\:.

: Tho top oi tho mourccz is l@as thaa 3@0' d.cacxp. The:,re are two pos}mbﬁﬂ '

: 'anomaiics from. iN f;o fiN a.né fmm ISN to Z! N. tb”’h relatively ahﬂ.}l@w. o

- ‘:"AIB. uhree amom&iQQ sh@u&d ‘bé; checkad ‘mth sbo‘?tez’ oleata-odc mtorwale.

N l)

Lme IOW
‘I‘here is &m incompletc poasible a,nomaly i.n quarta conglomorato 7=_

fmm E?S ‘&o the BOH&h. A Gecon\.& m@m‘bﬂ.o aﬁhom;,,iy ifa the mltatono ozgtczmn

o 'ﬁmm 155 t@ ZOS, wﬁth tho source at some d@pth '

L

This Iine was survayed with 300' intew&is. then checked wim

7’0@' and 100' elactrodo mtervais., '

b

here i- a ﬂcop gmasibie anomalv from l% t@ 259. A oegond

'-_amgmaiv oﬁ’ varving magmtuéie a,nd depth extenda fzr@m 3S to I?E‘». _ The o L

Ll;”aﬁreﬁﬂaﬂt part of thna anomaly- from. 10»3 t@ MS is shaliow and ahouldl

s,-



'.i-?ﬂlg
: b’* detailed with shorter mpre;gciﬁ..
| A weak anomaly wag 1ocatéd at the z;'ainé shafti n'ea.r the edge of
‘ tho ;sﬁltstone Erﬂm SN to,lSN. This axwmaly was c‘hecked w1t'h 200!
: mtervals and 2 oh:m.ow. w@ak an@maly from ES to lN wa s located.. as
- ;.well asra‘weak mcbmplote amomaly fx'otn ‘?N past léN. Tbe 100" eurvcy
_locaéed an incompietc anomaly from ZS to tlho aouth, s)t:rengthemng mth
. &epﬁh.- ‘I‘here was a,lss an a.nomaiy Erom. IS %o ZN vaz-ying in magnitudo

: fbwt_ s;trongest at somo depth relatw.e _tp,?ha glegﬁrode mtegval.

Mné i@ﬁ |

The 300“ urvcav lo;:ated tv}o pf‘mbabl.@ anomalielawo‘n. thia. lme. ‘ |
i Ther@ i.d an incompleta amomaiv on the wé steﬁn énd’ ;of thé Eine fxmﬁm 258,
Thia ammalv sh@uld bﬂ detailecﬁ with ahnr‘ter electn;éda mtervals.' Th@
'sec:@ml anomaly es’temds from 3@01\3“ to ‘?OON a,nd is strongest at. depth. It |

'wae detailocﬂ thh 4@(}' electn‘@de mtarvals a:nd vm,s cunﬁrmed.

Line ZOE Lme 301"

‘ Couplimg is. auspeetefﬁ thz'cmghouﬁ theso lmea. 6o they should bo o

» 'Gufveyeq at lower frequencies. _

Line 258
_ Couplﬁmw w alao Bugpectcd on thw lmc from 90@42 to the caset.

. A shallow, wo&k an@maﬂy wag loca,ted f'fom 15W to ZE‘W .- 'Z'bns a.nmvnaly

i v

. 'Lcrosgea o onmnlar am@mallv @m Lme ZOW L'@r whmh dataii v*iﬁh olnoften'

[

olc}cﬁ:mde mtcawa.la hao beom rocommendlecﬂ B
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" Datid: Mareh 2819707

A weak anemaly. m:ﬁeasing m magnitude wit.h depth. axtends a

Erom 7W' ta ll‘:.f’ There is n@ correaponding aaomaly on Line lﬂ'w‘. which  *

' ',tho a,nomaly croseos at 8. o

ume ?SS o

B

L J\ Weak. E‘LMQW an@maly e"tenda !mm 33W to 36W | A'Becom&

"aamilar a.nome.ly WS ugcated ff'zf@rr\ ISW to 18 H . ¥ ,oﬁh a,no*mahoc Bhoum be

| : checkcd with Bﬁorte? electrode mtervals. - x

L

' G. CONGLUSI@‘\?S

Most of the a:noma.lies are aawciatca v;rith the green eiltst:one. The |

. | recémiaissanca fmrvegr mter;ml is 400 ﬁeet, .whnch is too wide to lec&to ﬁhﬁ
ngrf'mw. ‘v’em typo @f L@posit whzch has 'b«en ﬁmmd b@th at Rﬂiucara amd ) )
the miﬁmm Dome.( ahe a,norﬂalwa here augge@t [x8 &wacminated tvpc ofl

‘- l"ﬂmmcraiizatmn. Dotml work wzth ahorter elect:mzie 1nter\rals haa been .

B recommondiod ﬁ@fe Bcveral gf the shallow ammaﬂﬂeﬂ and !:ho e.)ulto,, a“iﬁ:er -

ovahation. mav Gugﬂoa% J.fufthe:r work.‘_“ } o '. '

The anﬁmaliea in the north an& east of the grid area arg in vecant |

&Huvium. This wcmld exsalam the very low resiatwn%iaa. but not tho high
' Ixrnquency effee.m. Couplmg is suspected a.nd this part of the grxd amould

| be surveyed mth lcnwer frequenciea to. decrcase G,h@ possibihty of coupling,
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" ‘McPHAR GEOPHYSICS .

el APPENDIX

EXPECTED IP ANOMALIES FROM ”PORPHYRY COPPER” TYPE
ZONES OF DISSEMINATED SULPHIDE MINERALIZATION

i.

: Our experlence ‘in other areas has shown tha.t the: mduced
: _rpolanzatlon method can be’ successfully used to’ 1oca.te a.nd outlme, _
.. zones of dlssemmated sulphlde mmerahzatmn of the ”porphyry copper" -
. type. In most cases the mterpretatmn of thé IP results is simple and
o ‘stra1ght£orward The results shown in F1gure 1 and F1gure 2 are typlcal

t

INDUCED POLARIZATION m"-ga;;-: PR TP TR

o COPPER MOUNTAIN AREA

AND | (pr2mla |

S e - nl‘ I‘ ‘ | ‘ 2600.\901 /160G D
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The source of the moderate ma.gmtude IP anomaly shown in
F1gure 1 contams approx1ma.te1y 4% metallic mineralization, The zone is
of 11m1ted lateral extent and enough copper is present to make the minerali-
. -zation- ore. grade" ‘The presence of the surface oxldatlon can be seen in
the fact that the apparent IP effects mcrease forn=z 2.0~ '

'r

INDUCED POLARIZATION i3 s s ':.s n
U AND ‘; | ' (P/er)a

) ' 65 .

omu.me RESULTS D
i FROM Tq /789

WESTERN NEW MEXICO
U S A

LINE-40W

o

#Réousumes.-f o-é.i 825 cp's'ﬁ '
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X EOUALS 200 FEET
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230' o

T% 10 12%
SULPHIDES 390

5% to 0% SULPHIDES

5% SULPHIDES

F1g.2]

,:x

J

N

: " The IP a.nornaly shown in F1gure 2 has about the sa.me rnagmtude
j' as ‘that descnbed a.bove It should be noted that apprecxably greater con-
" centrations_of metallic mmerahzatmn are present, further, there is little
' Or no copper present These. results 111ustra.te the fact that IP results can
not be used to determme the exa.ct amount of ‘metallic mmerahzatmn present
or to determme the economic 1mportance of a mmera.hzed zone. I[n someé
”'\_'geologu: 51tua.t1ons zonmg i&§ present; the zones of mineralization. of greatest
_ economic¢ value’ may contam less tota,l metalhc mmerahzatmn than other
_'zones m the same genera.l area ' - -
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- In the proper geolog1c env1ronment the method will detect even
very low concentratmns of metallic mmerahza.tmn

- The IP results shown

_ ;fm Flgure 3 1ocated the ore zone at the Brenda Property near Peachland,
" B.C. The:zone contains’ 1.0 to. 1:.5, per cent metallic mmerahzatlon how - .
‘ever, -the’ mmerahzatmn is "ore grade" because only molybdemte and chalco-"

: pynte are present
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LOGARITHMIC INTERVALS
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McPHAR GEOPHYSICS |

INDUCED POLARIZATION AND RESISTIVITY SURVEY

CONTOURS AT

NOTE: THIS PLOT RS PRODUCED WITH AN IBM 360/75 COMPUTER AND A CALCOMP PLOTTER

N - 5
N -“u 41 v \1:3?/ 23 N-U
S
N-3 31 93  — N -
N -2 58 N -
N -1 41 N -
RESISTIVITY (APP.) IN OHM FEET / 2u | | ‘ RESISTIVITY (APP.) IN OHM f’EET / 2n
! . ) uejs' 4SS 42s 385 3865 335 305 275 24S 21 185 158 125 95 | 65 35 0 3N BN 9N 12N ISN 18N 21N 2uN 2N 30N 3§N 36N 39N . UN HEN
~ sIITTTTS EEEEEEEEELEE s ~ ' : 7SI ETTTTIITTTTITTTTITFIT77 477777 5777777577777
_ METAL FACTOR (APP.) METAL FACTOR (APP.)
N’- 1 9uJ/ N -
N-2 - N -
N-3 | 29 — N -
N -4 - TN 2 N -
N-5 i N -
- . ‘“*’ iss s s %s ase s 21 2 21 199 158 128 ® 6s 3 0 > o * 12 1 1 2 2 zn G w b b '*%N o
FREQUENCY EFFECT @(PP.) IN % FREQUENCY EFFECT (PP} IN %
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Mid-

REGISTERED OFFICE
SUITE 8B, 343 LITTLE COLLINS STREET
MELBOURNE, VIC.

East Minerals NO Llabihty TELEPHONES 60-1926, 60-1927

POSTAL ADDRESS :
BOX 5237BB, G.P.O., 3001

Ref: DAH 1821 ' Tsomeme o

8th April, 1970

) ~d .‘W,\«,

N //, - 'f;‘. \(:"‘.v Af.v ’
The Director of Mines, . - 3‘ RN
Department of Mines, . £ANSE £LERK e
Box 38, i
Rundle Street P.0., |- ~$APRIGAO
ADELAIDE. 5001 oA DEP} < -
BT LR i f. OF M"}‘ﬁ. ««r'r c. -

i ol L./
South Australia ADELAIDE 3 ‘
\,,f/p.’ { . e - - ',!'A}J' /[ ;/‘."f’aiy“

Dear Sir, CeAgE ) et

Special Mining Lease 341

We wish to report on progress in respect to the above lease
for the period ending 23rd January, 1970.

Preliminary ground reconnaissance was carried out by the Company's
geological staff and consultants during the late part of October
and early November, 1969. Surface samples from near the old.
workings were submitted for assay. An induced polarisation survey
was recommended and following survey this was carried out from
the 11lth to 21st November, 1969.

To date the report has not been received from the contractors
McPhar Geophysics, who advised us yesterday that it had been sent
from their Toronto office and that we should receive it during
the next few days. Until this report is received we are not in

a position to advise on our future programme.

We enclose a preliminary summary report by our chief geologist, a
copy of our contract with McPhar Geophysics Pty.Ltd. together
with that Company's invoice and their advise regarding the report.

The terms of our S.M.L. requlre us to spend $1,000 in the year to
the 23rd October, 1970 and to the 23rd January, 1970 our
expenditure amounted to $5,042 and we enclose a schedule showing
the breakdown in this expenditure.

Yours faithfully,
" EASTERN PROSPECTORS PTY.LTD.

D.A. Huxtable ‘

' General Manager




GEOLOGY

Salaries & Wages $1,243
Consultants Fees 400
Travel & Accommodation 278
Maps & Drafting 25
Camp Supplies 324
Vehicle Running & Maintenance ‘ . 94
Vehicle Depreciation 53
Induced Polarisatioﬁ survey . 2,625

EASTERN PR 018 PTY. LTE,
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REGISTERED OFFICE
SUITE 8B, 343 LITTLE COLLINS STREET
MELBOURNE, VIC.

Ml(] -East MiIlCI'alS No Llablllty TELEPHONES 60-1926, 60-1927

POSTAL ADDRESS
BOX 5237BB, G.P.O., 3001

TELEGRAPHIC ADDRESS
Ref: KMcK 2091 _ “MIDEMINER” MELBOURNE

2nd June, 1970.

Director of Mines,
Department of Mines,

Box 38, Rundle Street P.O.,
ADELATIDE. 5001
South Australia.

Dear Sir,

Your letter of the 29th May, 1970, reference DM.1115/69
LGL:CMH, advises that you have not received our report
for the above Lease covering the period ended 23rd April,
1970.

No work has been carried out in this area since the date
of our last report to the 23rd January, 1970, lodged on
the 8th April, 1970.

We pointed out in that report that we were awaiting a
report from McPhar Geophysics Pty. Ltd. This has now
come to hand and has been forwarded on to you in response
to your letter of the 27th May, 1970.

Our Site Geologist and our Consultant Geologists are now
examining this report to decide a future exploration
programme. As soon as we have this we will forward the
information on to you. ~

~Yours faithfally,
" MID-EAST MINERAYS N:L.

4

K.G. McKenzie
" Secretary

////m of Mine:

-fﬁ"‘it
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REGISTERED OFFICE
SUITE 8B, 343 LITTLE COLLINS STREET
MELBOURNE, VIC.

POSTAL ADDRESS

Mid;East Minerals No Liability TemHONES  avisas, co-%1

Ref: KMcK 2672 BOX 5237BB, G.P.O., 3001
TELEGRAPHIC ADDRESS
“MIDEMINER” MELBOURNE

5th October, 1970.
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,;i/f/ CHIEE .7

-9 00T Wi

:is\ DEPT. OF Mizis
 ADELAIDE

Director of Mines,

Department of Mines, _
Box 38, Rundle Street P.O.,
ADELAIDE, S.A. 5001

Dear Sir,
Special Mining Lease No, 341

We wish to relinquish the above Special Mining Lease as our Consultant Geologists
did not consider the report from McPhar Geophysics, forwarded to you on the
2nd June, 1970, as warranting further expenditure.

No further work has been carried out on this Special Mining Lease during the
quarter.

In our letter of the 8th April, 1970 we enclosed details of expenditure to the
23rd January, 1970 amounting to $5,042 and since then we have spent no further

monies on exploration.
Yours faith -
MID-EAST My N. L.

-y

K. .G.v cKenzie

Secretary
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