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McPHAR GEOPHYSICS 

W 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATIOW 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polarization as a geophysical measurement  r e f e r s  

to the blocking action o r  polarization of metall ic o r  electronic 

conductors in a medium of ionic solution conduction. 

This electro-chemical phenomenon occurs  wherever  

e lectr ical  cur ren t  is passed through an a r e a  which contains metallic 

minerals  such a s  base meta l  sulphides. Normally, when cu r ren t  is 

passed through the ground, a s  in resist ivity measurements ,  a l l  of the 

conduction takes place through ions present  in the water content of the 

rock, o r  soil ,  i. e. by ionic conduction. This i s  because almost  a l l  

minerals  have a much higher specific res is t ivi ty  than ground water.  

The group of minera ls  commonly described as "metallic", however, 

have specific res is t ivi t ies  much lower than ground waters .  

induced polarization effect takes place at those interfaces where the 

mode of conduction changes f rom ionic in the solutions filling the 

inters t ices  of the rock to electronic in the metall ic minerals  present  

The 
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in the rock. 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical energies  necessary  to allow 

the ions to give up o r  receive electrons f rom the metall ic surface,  

increases  with the t ime that a d. c. cu r ren t  i s  allowed to flow through 

the rock; i. e. a s  ions pile up against the metall ic interface the 

resis tance to cur ren t  flow increases .  Eventually, there  is  enough 

polarization in the form of excess ions a t  the interfaces,  to appreciably 

reduce the amount of cur ren t  flow through the metall ic particle.  

polarization takes place a t  each of the infinite number of solution-metal 

interfaces in a mineralized rock. 

This 

When the d. c. voltage used to c rea te  this d. c. cur ren t  

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

the polarization cause them to return to their  normal  position. This 

movement of charge c rea tes  a smal l  cur ren t  flow which can be 

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

F r o m  an al ternate  viewpoint i t  can be seen that if the 

direction of the cur ren t  through the sys tem i s  reversed  repeatedly 

before the polarization occurs ,  the effective resist ivity of the sys tem 

a s  a whole will change a s  the frequency of the switching i s  changed. 

This i s  a consequence of the fact  that the amount of cur ren t  flowing 

through each metall ic interface depends upon the length of t ime that 

cur ren t  has been passing through i t  in one direction. 
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The values of the per  cent frequency effect o r  F. E. a r e  

a measurement  of the polarization in  the rock mass .  

the measurement of the degree of polarization is related to the apparent 

resist ivity of the rock mass  it i s  found that the metal  factor values o r  

M. F. a r e  the most  useful values in determining the amount of 

polarization present  in the rock mass .  

normalizing the F. E. values for varying resist ivit ies.  

However, since 

The M F  values a r e  obtained by 

The induced polarization measurement  i s  perhaps the most 

powerful geophysical method for the direct  detection of metallic 

sulphide mineralization, even when this mineralization is of very 

low concentration. 

necessary  to produce a recognizable IP anomaly will vary with the 

geometry and geologic environment of the source,  and the method of 

executing the survey. However, sulphide mineralization of l e s s  than 

one pe r  cent by volume has been detected by the IP method under 

proper  geologic a1 conditions . 

The lower limit of volume per  cent sulphide 

The grea tes t  application of the TP method has been in the 

search  for disseminated metallic sulphides of less  than 20% by volume. 

However, it has a lso been used successfully in the search  for mass ive  

sulphides in situations where, due to source geometry, depth of source,  

o r  low resist ivity of surface layer ,  the EM method can not be successfully 

applied. The ability to differentiate ionic conductors, such a s  water 

filled shear  zones, makes the IP method a useful tool in checking EM 
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anomalies which a r e  suspected of being due to these causes.  

In normal  field applications the IP method does not 

differentiate between the economically important metallic minera ls  

such as chalcopyrite, chalcocite, molybdenite, galena, etc. , and the 

other metallic minerals  such a s  pyrite. 

is  due to the total of all electronic conducting minerals  in the rock mass .  

The induced polarization effect 

Other electronic conducting mater ia l s  which can produce an IP  response 

a r e  magnetite, pyrolusite, graphite, and some forms of hematite. 

In the field procedure,  measurements  on the surface a r e  

made in a way that allows the effects of la te ra l  changes in the propert ies  

of the ground to be separated f rom the effects of ver t ical  changes in the 

properties.  

(X) apart .  

Current  i s  applied to the ground a t  two points in distance 

The potentials a r e  measured a t  two other points (X) feet 

apart ,  in line with the cur ren t  electrodes i s  an integer number (n) t imes 

the basic distance (X) . 
The measurements a r e  made along a surveyed line, with 

a constant distance (nX) between the neares t  cur ren t  and potential 

electrodes. In most surveys,  several  t r ave r ses  a r e  made with various 
z 

values of (n); i. e. (n) = 1, 2 ,  3 ,  4, etc. The kind of survey required 

(detailed o r  reconnaissance) decides the number of values of (n) used. 

In plotting the resu l t s ,  the values of the apparent resist ivity,  

apparent per  cent frequency effect, and the apparent metal  factor 



- 5 -  

measured for each s e t  of electrode positions a r e  plotted a t  the inter-  

section of grid lines, one f rom the center point of the cur ren t  electrodes 

and the other f rom the center point of the potential electrodes. 

Figure A. ) 

image of the metal  factor values below. 

metal factor values, a r e  plotted the values of the pe r  cent frequency effect. 

In some cases  the values of pe r  cent frequency effect a r e  plotted as  

superscr ipts  of the meta l  factor value. 

effect values a r e  not contoured. 

value is determined by the location along the survey line of the center 

point between the cur ren t  and potential electrodes. 

value f rom the line is determined by the distance (nX) between the cur ren t  

and potential electrodes when the measurement was made. 

(See 

The resist ivity values a r e  plotted above the line a s  a m i r r o r  

On a second line, below the 

In this second case  the frequency 

The la te ra l  displacement of a given 

. The distance of the 

The separation between sender and receiver  electrodes i s  

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

sampled in any par t icular  measurement.  The plots then, when 

contoured, a r e  not section maps of the electr ical  properties of the 

ground under the survey line. 

any given survey must  be car r ied  out using the combined experience 

gained f rom field resul ts ,  model study resul ts  and theoretical invest%- 

gations. 

measured is important in the interpretation. 

The interpretation of the resul ts  f rom 

The position of the electrodes when anomalous values a r e  
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In the field procedure,  the interval over which the potential 

differences a r e  measured i s  the same a s  the interval over  which the 

electrodes a r e  moved after a s e r i e s  of potential readings has been made. 

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

same equipment can be used for  both detailed and reconnaissance surveys 

merely by changing the distance (X)  over whigh the electrodes a r e  moved 

each time. 

to 2000 feet for (X). In each case,  the decision as  to the distance (X) 

and the values of (n) to be used i s  largely determined by the expected 

size  of the minera l  deposit being sought, the s ize  of the expected anomaly 

and the speed with which i t  i s  desired to progress .  

In the past, intervals have been used ranging f rom 2 5  feet 

The diagram in Figure A demonstrates the method used 

in plotting the results.  

metal  factor,  and apparent pe r  cent frequency effect is plotted and 

identified by the position of the four electrodes when the measurement  

was made. 

of (n) a r e  plotted far ther  f rom the line indicating that the thickness of 

the layer of the ear th  that is being tested is g rea t e r  than for the smal le r  

values of (n); i. e. the depth of the measurement  is increased. 

the F. E. values a r e  plotted a s  superscr ipts  to the MF values the third 

section of data values is not presented and the F. E. values a r e  not 

contoured. 

Each value of the apparent resist ivity,  apparent 

It can be seen that the values measured for  the l a rge r  values 

When 
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PI 

j f  

The actual data plots included with the repor t  a r e  prepared  

utilizing an IBM 360/75 Computer and a Calcomp 770/763 Incremental  

Plotting System. The data values a r e  calculated, plotted, and contoured 

according to a programme developed by McPhar Geophysics. Certain 

symbols have been incorporated into the programme to explain various 

situations in recording the data in the field. 

The I P  measurement  is basically obtained by measuring the 

difference in potential o r  voltage ( O V )  obtained at two operating frequen- 

cies.  

the apparent resist ivity of the ground. 

where the cur ren t  i s  ve ry  low due to poor electrode contact, o r  the 

apparent resist ivity is very low, o r  a combination of the two effects; the 

value of (A V )  the change in potential will be too sma l l  to be measurable.  

The symbol "TL" on the data plots indicates this situation. 

The voltage is the product of the cur ren t  through the ground and 

Therefore in field situations 

In some situations spurious noise,  either man made o r  natural ,  

will render  i t  impossible to obtain a reading. 

data  plots indicates a station a t  which it is too noisey to record a reading. 

If a reading can be obtained, but for reasons of noise there  is some doubt 

as to its accuracy, the reading i s  bracketed in  the data plot ( ). 

In cer ta in  situations negative values of Apparent Frequency 

The symbol ' I N f 1  on the 

Effect a r e  recorded. 

spurious electr ical  effects. 

recorded is indicated on the data plot, however the symbol "NEG" is 

This may  be due to the geologic environment o r  

The actual negative frequency effect value 
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indicated for  the corresponding value of Apparent Metal Factor.  

contouiing negative values the contour lines a r e  indicated to the nea res t  

positive value in the immediate vicinity of the negative value. 

In 

The symbol "NR" indicates that for some reason the operator  

did not attempt to record a reading although normal  survey procedures  

would suggest that one was required. This may be due to inaccessible 

topography o r  other s imilar  reasons.  Any symbol other than those dis- 

cussed above is, unique to a particular situation and is described within 

the body of the report .  
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M E T H O D  U S E D  I N  P L O T T I N G  D I P O L E -  DIPOLE 

I N D U C E D  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  R E S U L T S  

1 I I 1 I 

I 2 3 4 5 6 7 8 9 

S t a t i o n s  on line x = Electrode spread length 
n = Electrode separat ion 

P P P 
1,2-6,7 2,3-7,8 3,4-8.9 n - 4  

P P P P 
n - 3  1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Resistivity 

P P P P P P n - I  

I 

M.F. M.F. M. F. M.F M.F. M. F 
n - l  1,2-3,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

M.F. M .F. M. F. M.F. M.F. 
n - 2  1,2-4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

M.F. M F  M. F. M.F 
n - 3  i,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Meta I Factor 

M , F. M . F. M. F. 
n - 4  1,2-6,7 2,3-7,8 3,4-8,9 

I 1 I I 1 1 

I 9 

F €  FE. F E  F E  F. E. F. E. 

F. E. FA E F L  F.E. F. E. 

F E. F E  F.E. F. E. 

n - I  1,2-3,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

n - 2  1,2-4,5 2.3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

n - 3  1.2-5.6 2.3-6.7 3.4-7.8 4.5-8.9 Apparent Percent . .  . .  . .  . .  
F.E. F E. F. E. Frequency Ef fec t  

1,2-6,7 2,3-7,8 3,4-8,9 

F i g .  A 



McPHAR GEOPHYSICS LIMITED 

REPORT ON THE 

WDUCED POLARIZATION 

AND RESISTIVITY SURVEY 
ON THE 

TED CLAIM C3ROUP 

DUCKUNG GREEK AREA 

OMXNECA MINING DIVISION, B C 
FOR 

TUPCO MNES LTD. ( N . P . L . )  

1 .  I N T R O D U C T I O N  

At the rsqusrt of the Company, an Induced Polarisrtio~ u3id Rerirtivfw 

survey has baren carried out on the zed  c b h  Group fn the Duckling Creek Area, 

Britirh Columbia for Tupco Mines Lad. ( N . P . L . ) ,  The property ir loaated 

approximately 100 milrr north-northwert of Fort St. Jamerr, B.C. at 55'50'N 

latitude and 125.20'W longittad8 in the Ominsca M b h g  Divirion. 

Accerr to the property ir frmn Fort St. .Tamer to Germaaran Landing 

and then by 4 wheel drive vehicle approdmrkly forty mile6 via Tyee Rerourcer 

"Rondah" property. 

Although the c l r h  group ir b8li-d to lie in a geologically fawwrrble 

area, no detailed exploration ir known to have barn condoctad prior to the 

summer of 1972 when a gemlogic mapping and 8 geoehemid program were 

curried out by W. Mager and A r r d r b r  for Tupce Miner Ltd. 

The Ted claim group lis8 witbin, and sear the northeast bomdsry of, 

the Hogan Batholith in the Vicinity of Duckling Creek ryedter. Outcrop 
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Wormatifan aa the property ir l i d t a d .  Aloag two eaet-west trending ridges 

in the wertera portion of tfne claim group rn9~~ieniOer and rysaitei are the 

predeminrwrt rock db mapped. Other rock anib mtctroppiag on the property 
"II 

include pymxemitea, diorites and p p a t t t e  dyker. 

i r  reported ta be asrociated wfth eyenh  and potmh feldspar fracture Bung. 

Minor amounts of capper were also founcl near the pegmafitar-mcwsonite 

contacts. The talus rloper, ia the western portion of the property, contain 

copper bearing float a d  abundant pyrite ha8 baan noted. 

The Induced Pdari~slicm upd Rerirdvity survey w a i  conducted in an 

attempt to ouflipe 50ner of C I C O I ~ Q ~ C  metallic rulpkide minerPLf5ratien in the 

weetarn por#on of the claim groap. 

A McPhsr whri&bh frquency IP unit oparrtinlg at 0.3  Ha and 5.0 Ht 

-6 employed for tha rurvey. The d i p o b - d i p o h  electrode array -8 ured, 
W 

w i t h  400' dipoles, and rlbadiagr were *ken at three sepratima, (n = 1, 2 

and 3 ) .  

Field work war carried out Ootober of 1972 on the foUowing claims; 

a6 taken from the d a b  msp rupplhd by Tupco M b e s  Ltd. 

T sd 41, 42 

T ea 47 to 61 (inclusive) 

Ted 77 to $5 (inthnrive) 

2, P R E S E N T A T I O N  OS' R E S U L T S  

The Induced Po1arriaartit.m and Resistivity rteults are shown on the 

QI 
following data plots in the marmar described in the notes preceding thia report. 
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16000w 

152oow 

1 4406 w 
1360QW 
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"*lr 

128OOW 

12000W 

11200w 

960QW 
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Electrode IntervrS. 

400 feet 

400 feet 

400 feet 

406. feet 

460 feet 

400 feet 

400 feet 

406 feet 

Dwg. No, 

XP 60115*1 

IP 6015-2 

fP 6815-3 

IP 6015-4 

IP 601 5 - 4  

IF 6015-6 

IP 6019-7 

IP 601 5-8 

A l e 0  enclosed With thi6 report ir Dwg, 1. P, P, 3555, a #an map of the 

Ted Claim Group Grid at a scale of 1'' 

porribls Induced Pohrisatioin anomr&er ire indiczotad by b&rir h k  the M a a n e T  

ohown the lagend, on this plan ra&p a i  wan a8 on &a d a h  plot#, These 

bats  repremmt the surfaer projettion csf the 8 x W n a l O U I  sone6 as interpretsd 

from the location of the traxmrnittsr asld reesiwrr e1sctradas when the aonralous 

values were mcaarrured. 

460'. The dskinite, probable and 

w 

Since the Induced Polarisatha merr\u?vmmt is esoeatiauy an averaging 

proceea, a~s are all potmtial m&hd## it  ir fraqwatly difficult to exactly pin- 

point the source of an anom&ly. Cear*&dy, =LtQ anomaly cam ba lracstsd with 

more accuracy than the slsctroda iatexval hngthr io e, wbaa wbqg 400' elec- 

trode intervals the perition af a narrow sulphide body can oaly be detrcrrrmfned 

to lie between two sOaPioni 400' apart. In order $o RefiniWp JeCzILt., m d  f a y  

evaluate, a narrow, shallow iource it i s  neceseary to w e  sharkrt electrode 

intarrvsls. In order to locate mourees at oome depth, larger electrode fatenrals W 



w 
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must be wsd, with a correrponding inereass in the unerrtaintiss of location. 

Therefore, while the centre of the indicated anamuly probably corresponde 

fairly well with IOUTC~, the length of the indicated anomaly dojig thrr line 

rhould not br, taken to represent the exact edger of the a ~ u l s l ~ o u s  mahtrial. 

The claim boundary infwmation shown on Dwg. I, P. P. 3555 baa been 

taken from mape m a d e  available by &e staff of Tupeo Miser Ltd. 

3. D f G C U S S I O N  OF REEiULTS 

Induced Polarisation ha8 been quite iaoQe8rhtl in outlining disrsminaled 

edphidcr rnhsrallaathI in British COhmb%a. Exomphr of ) ; Y p f d  rasponre8 

over several deposits, inclluding the Brmda D c p a i t  near Paachlrnd, 8 .  C., 

are included in the Appaudix. H O W ~ V ~ F ,  the interpretation of rerultr from 

thesa rurveyr must be approached with caution r h o s  even weak anomdiem 

can indicate low grade but still seonomic eulphids mineralhatian, Conversely 

stronger responses may be due to a source of unecdnmnic rulphidsr such a i  

pyrite. 

In several placer high electrode contact reristance lead to low trano- 

mftter currents and 8tib8ctqUent noiry reading., especially at the lrrlgrbr d e c -  

trods separations. Every effort war made to Qyureome thir situation indufling 

using parallel curreat electrodem and a salt water elrctrolita ar well as 

addidanal narrow band pars8 filtering on the receiver. In spits of the low 

currenta moet readings were suecersfully obtained. 

Anomalous IP responses recorded in this survey aver the weitern 

portion of the Ted Claim Group arta generally weak. 
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Line l6OOOW 

w The northern portion of Line 16000W was rurveyrrd hegimiag at 8N, 

north of the lake. Several IP rcrrdingr were mirsed due ta high contact 

reriitOL1ce. The resirtivity data outlines a distinot low at depth centred 

at 26N. 

I 

Line 192oow 

A esction of the northern portion of thir line m d  a section south of 

the base line were survsyed. An snamrly extendm from 12N to 8N and 

indicate8 a source which continuer to depth. However, tha anomaly ie 

incomplete at 8EIIJ snd since it lies a t  the foot of a moderate mloge where 

mineralisation has been reported in the float, thir response i s  not a€ high 

priority for follow up. 

An anomaly sxtandr from 20N to 28N indicatingl a shallow source. 

If overburden i r  not deep the source of t h i ~  response could b e  explored by 

trenching . 
Line 14400W 

Sfmihr  to the previous line, rectionr of Line l44OoW have been 

surveyed both north and south of the bare h e .  A porrible namr rurface 

anomaly has heen outlined between 125 and 16s. To the north, as anomaly 

interpreted as possible from 25N to 29N, and probable frorn 29N to 33N, 

where it is incomplete, war recOrd8d. 

host rock i r  moneonite. The rergonse was recorded on a hillrids of moderate 

slopca. Further exploration is warranted. 

OUtCrOptS in the viainity rug$srt the 
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Line 13600W 

L b e ~  13600W aurveyed south of the bare line. A pOrllib10 

anomaly is indicated extending routh of 20s to 246, where it ir incomplete. 

However, the roradinlgr are  noisy in this viddty .  An S B Q ~ Y  to the north, 

which ir interpreted a8 porribla dram 12s to 1 OS m d  probable from 1 OS to 4S, 

indicates IL r ~ u r e e  at depth cuntred at 8s. Soma copper minrralisotion har 

been mapped in the rh-r IOM) immediately north sf a i r  anomaly. 

Line 128QOW 

Line 128OOW WBLB surveyed south  of Oh8 bare line, In this secti0n, 

B probable anomaly was recorded sgtsndhp from 12s to 205. A Broad rourco 

a t  depth i s  indicated. North of 85 and incarnpleta at 0 a weaker anomaly har 

been outlined. A broad, shrllaw ~ O W C Q  axtanding to depth 58 in+srpr&ed. A 

rmall outcrop of syenite b r  been mapped fn thZa vidnitg. AnomUar  oa 

Line 128OOW provi8s targets t Q  Qxpbsa both the typical moderate and weak 

rerpnshe recorded ~n thio proparty. 

Line 12OOOW 

South of the bare una, a prababls anomaly wksods from 128 to 20s and 

a porribls anomaly contir;luea to tha end of the line where it is incomplete. 

A @hallow source in this swamp cwerad area i r  indicated. AAdi#ansl 

exploration shauld be dependent ora rsrultr from target6 outlined on Line 128OOW. 

Line 11200w 

South of the bars line a rhallow,wsak rnoznalp was outlined betwesn 

II* 1 25 and 16s . 
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c 

Line 9600W 

Line 9600W war rurveged both north and routh of the bare h e .  

An anomaly porsibh from 8s to 0, probable from 0 to 4N and porrribh 

from 4N to 6N outliner a shallow eource which appear8 to extend to depth. 

To the north an anomaly porsibls from 20N to 24N and preablr f r m  24N 

to the end of the line wan recorded in thir relatively flat area. The aomaly 

aource apparr ta be csntrsd at 28N. There in no outcrop informa#oa in thir 

region. 

4. C O N G L U S I O N G  A N D  R E C O M M E N D A T I O N S  

The comF3hed Induce& Polarieation and ReairtMty rurvey ha8 ouflined 

areverrl taxgctr for dismsnd drilling or trenchfag in the wantern partiion of 

the Ted Claim group. The foltowhg; reoornmendatiernr have been mads on 

the baris of the gsophyeical and available geologic infomathn. They rhould 

be rrdewed taking into account the rsrrzlts of the gsochemicrf. work carried 

out on the property, 

It i n  important to note ttart revoral ceaining errart WWQ fawad on the 

grid and that ntationr mentionad in this regort are %e eorrrretod rtatton numbers 

aa meaeuusd frorn &he base line, B r r c h t e d  atation PtzPnberr appsrring on th8 

A a t r  plot8 indicate the Cncorreetly mumharrsd or mirplaced rWAonr iounc\ on the 

grid .  

Idaal QxplQratfOXl f8 r @ c m m d 8 d  oil Lh6 12800W 1LI a6 a BCFVC, 

to evaluate both the weak and moderate I P  r8rpoanrr reeardmd, The following 

i a  a lirrt af ruggertscl diamond drill holes to tert the anonadow IP rcrrponrer 

recorded in the western portion of tha Ted Claim group, Bscaure large elec- 

trode fntervalrr were employed the d r i l l  loetatian8 are only appreximote. 
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Hole # Lo cati en - 
DDN-1 Line 128OOW 

1 6s 

DDW-2 Line 128OOW 
bS 

DDH-3 Line 136OOW 
8s 

DDH-4 Line 12ooow 
18s 

(depsmdsnt on r~aul tr  from, DDH #1) 

DDH-5 Line 144OOW 
33N 

DDH-6 Linrr 152OOW 
26N 

- 0 -  

Mre,c#on 

Vertical 

(or if poreibla, trench from 24M to 28N) 

DDH-7 Line 9600W 
2N 

DDH-8 Line 9600W 
28N 

Vertical 

Vertical 

Vert i c s l  

Vertical 

Vertical 

Dspah 

500' 

3 50' 

SOO' 

3 $0' 

500' 

200' 

Vertical 3 60' 

V e r b a l  300' 

McPHAR c3EoPHY 

Ge~phyr icir t . 
Dated: November 7,1972 
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ASSESSMENT DETAILS 

PROPERTY8 Ted Claim Group MININC15 DIVZSIONt Omineea 

SPONSOR: Tupco Mines Ltd. PROVINCE: British Calumbls 

LOCATIONt Duckling Creek Area 

TYPE OF SURVEY: Induced Polariaation 

OPERATING MAN DAYS: 24 M T E  8TARTET)r Octobem 8, 19’12 

EQUIVALENT 8 wR.BxlbM M Y S t  36 M T E  FXNZSHEDr October 19 , 1972 

COPJSULTINC3 MAN M Y S :  2 NUMBER OF STATLOW: 100 

DRAUGHTIEdO MAN m Y S t  5 NUMBER OF READI3e(l@Sr 51 3 

TOTAL MAN M Y S :  43 MILES OF LINE SURVEYEDr 6.7 

CONSULTANTS: 

Ash$on W. Mullan, 1440 Smdhurtt Place, Wert Vmcouver, B. C. 
Peter KO Smitb, 650 Pasliunent Sitreat, Apt.2212, Toronto, Ontario, 

FIELD TECWMXXAN14: 
J. Parker, Bca 340, €3taicsbd,  Sarkrtchewan. 
K, Hoeberg, General DdiveryD Kimloops, B.C. 
Plus Extra. Labourt 
Gerry Silver, 852 Giorgeaauo Road, Mamloopr B. C. 
John Addlington, 852 Gsrorgsrnn Road, Kamloopo B, C. 

EIRAUCIMTSNEM: 
N. 
€3. 
G o  

Lade, 299 Jamper Awmue, Oshawa, Ontario. 
Boden, St? Gleacremt B l d .  Toronh 16, Ontario, 
Hineb, 114 HiUeview Drive, Richmond Hill ,  Ontario. 

A S M Q ~ W  A ~ U M U  L LA N I 

Dated: November 7, 1972 
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STATEMENT OF C-T 

 tup^ Mines Ltd. 
Dudding Greek, B. C. 

Crrcnt (2 men) - John Parker - Kurt Hoeberg 

6 day8 Oparrtfng 0 .@65.00/aSy. 
2 day8 Trawl 
4 days Preparstfan ) 

- 
) 6 days @ $ 1 0 0 * 0 0 / ~ y  

t 10% 

m r a  Labour 
+ EO% 

24.00 
233.26 

56.64 
4 -55  

304-57 
4.50 

80.67 

708.19 
70.82 

- 

r i f iO*QO 
110.00 

200.00 

779.01 

660.00 

$3 e 829.01 

:ITE D 

Dated: November 7, 1972 
c 



CERTIFICATE 

I, Arhton W .  Mullen, of the City of Vancouver, in the Province 

of British Columbia, hereby certify: 

1. That I a m  a geologirt urd 8 fellow of the Geollogieal Araocirttion 

of Canada with a burirrsrs rddrsrs at Suits 81 1 837 WerJt Hal$i~~gR Street, 

Vancouvar, B. C.  

2. That I am rclgliitercrd 5. a msmbr of the Arrociation of 

Professional Eaghmers of the Provlncsr ~f bnkrio mad Britirh Columbia. 

That I hold a B.Se, degree from McGill University. 

That I ham been practirbg my proferrion as a geologirt for 

3. 

4. 

about twenty yeoro. 

5. I have no direct or indirect interarrt, nor do I expect to receive 

any interslit directly or Indiraetly, in the propeHp or r e c u r W ~ ~  of 

Tupco M h s a  Ltd. , (N.P. L. ) ~r any Wilfrte. 

6. The rtotsrnentr znada in thir report are bared on a study of 

published geological literature lo& unpublished privata reports 

7. Permimion io g r d a d  to umt iA whale tar in part far orrerrrnent 

and qualificoticm requirement8 but aot for acjtPsrtiriag purpose8 , 

Dated at Toronto 

Thie 7th day of November 1972. 
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C.ERTUrrCATE 

I ,  Peter K. Smith ,  of the City of Toronto, in the P ~ Q V ~ W J  of 

Ontario, hereby certify3 

1. That I a m  a geologist/gsophgsieict Vpith #it buainrrr addrear at 139 

Bond Avenue, Don Mills, Ontario. 

2. I a m  a graduate of the! University of british Columbia wfth a E.Sc. 

Degree in Honours Geology and Geaphydca (1970). 

3.  

4. 

5. 

I a m  a member of thr! Society of 3Cxp;Loration Geophysicirts, 

I have been practising m y  probeaston for 2 parr .  

I have no direct or isdirect intcrrert, aor do 1 -act to rlrcdve any 

bterlrrt directly or indirectly, in the prap8rQ or 8ecuFiaer of Tugco hainas 

Ltd. (N. P. L. ) or any xffiliate. 

6 .  The rtstementr made in thir raport are bas+d 0x1 a study of publirhrd 

geological literrturar and unpublished private reports. 

7. Permission ir grated to w e  in whole or in part for a8rarrrrnllPa urd 

qualfficathn requirement# but not for advertising purpose#. 

Dated at Toronto 

This 7th Ray of November 1912. 
Patar K. Smikh, B.Sc. 
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The source of the moderate magnitude IP anomaly shown in 
Figure 1 contains approximately 470 metallic mineralization. 
of limited lateral extent and enough copper is present to make the minerali- 
zation "ore grade". 
the fact that the apparent IP effects increase for n = 2. 

The zone is 

The presence of the surface oxidation can be seen in 

AND 

DRILLING RESULTS 
FROM 

WESTERN NEW MEXICO 

U. S. A. 

LINE - 40 W 

FREQUENCIES - 0.31 a 2.5 CPS. 

\ / 
\ '  
\ /  
H 

X EQUALS 200 FEET 
/ \  

(P/27r)a 
n-1- 91 42 

n-3-77 

11-4-75 TI 82 82 65 

62 

QS 17s 15s 13s 9 9s p-jl 3s IS IN 3N 
OVEReUROEN 

3Y. io  
6% SULPHIDES 

5% to IO% SULPHIDES 
260' 

7% to 12% 5% SULPHIDES 
SULPHIDES Iw' 

FIG. 2 MILLED TO 910' 

The IP anomaly shown in Figure 2 has about the same magnitude 
as that described above. I t  should be noted that appreciably greater con- 
centrations of metallic mineralization a re  present; further, there is  little 
or no copper present. 
not be used to determine the exact amount of metallic mineralization present 
or to determine the economic importance of a mineralized zone. 
geologic situations zoning is present; the zones of mineralization of greatest 
economic value may contain less total metallic mineralization than other 
zones in the same generalarea. 

These results illustrate the fact that I P  results can 

In some 



APPENDIX 

EXPECTED IP  ANOMALIES FROM "PORPHYRY COPPER" TYPE 

ZONES OF DISSEMINATED SULPHIDE MINERALIZATION 

Our experience in other areas has shown that the induced 
polarization method can be successfully used to locate, and outline, 
zones of disseminated sulphide mineralization of the "porphyry copper1' 
type. 
straightforward. 

In most cases the interpretation of the IP reoultr i r  rimple and 
The results shown in Figure 1 and Figure 2 are typical. 

37N 40N 43N 46N 49N 52N 55N M N  6I.N M N  67N 7?h 
:OPPER MOUNTAIN AREA 

GASPE, QUEBEC (Fo) a 
n-1- 

n-3- r - 4 - 3 2  n-2-31 u: 3.1 4.0 3$7:0 6 3  p (N) bl 7 2  7 2 u n : & O  71 ? I  5. 4.0 5 9  CI 6.2 

LINE - 31 N 37cN 4QN 43N 46N 40N 52N &N 58N 6!N W N  6fN 7?R 

(MUfIa 

. 
\ 
\ /' 
\ '  
\ /  
A 

X EOUALS so0 FEET 
/ \  

3;7N 40N 43N 46N 43N 52N 55N 58N 6i.N 64N 6ZN 7Q I 

f I O .  
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In the proper geologic environment, the method w i l l  detect even 
very low concentrations of metallic mineralization. 
in Figure 3 located the ore zone at the Brenda Property near Peachland, 
B. C. 
ever, the mineralization is llore grade" because only molybdenite and chalco- 
pyrite a r e  present. 

The IP  results shown 

The zone contains 1.0 to 1. 5 per cent metallic mineralization; how- 

AND 

DRILLING RESULTS 
FROM 

BRENDA AREA 
PEACHLAND, B.C. 

LINE - 8 S 

FREOUENCIES - 0.31 a 5.0 CPS. 

/ \ 
\ /  
\I 
A 

X EQUALS 400 FEET 
/ \  

( P/2 a 
n-2- n - l  420 267 2 W E < <  222 242 Sxck 

322 3 9 7  270 322 368 245 222 
3 s  290 236 n - 3  

n - 4  - 

24W WW 16.W 12W 8.W 4W 0 4.E 8.E 12.E %E 2 q  

(Falo 

n - l  n - 2  - 0.5 02(g 3.5 4'3 3.0 3' 3 ~ 0 3 ° ~ ~ ~ &  

n -3 0 3  2 5  3 2  3.0 3 0  
n -4 - 03 1.7 31 30 6 (N) I5  24 

24w 20W 16W I2.W 8W 4W 0 4 E  8.E 12E 16E 2qE 
V w a a a e a  

(Mfla 
n - I  

n -2 - 
n -3 
n -4 - 

FIG.? 
























