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McPHAR GEOPHYSICS LIMITED

REPORT ON THE

INDUCED POLARIZATION
AND RESISTIVITY TEST SURVEY
GN THE
VALLEY-RIDGE-SNAFU CLAIM GROUPS
NASS RIVER AREA, BRITISH COLUMBIA
por
NASS RIVER MINES LTD.

LINTRODUCTION

At the request of Nasa River Mines Ltd., an induced polarization
and realstivity test survey has been carried out on portions of the Valley«
Ridge-Snafu Claim Groups in the Nass River Area of British Columbia.

The property is in the Skeena Mining Division, in the southeast quadrant
of the one degree quadrilateral whose southeast corner is at 55°N - 129°W,

The oldest rocks in the area are granites which are unmineralized,
and part of a larger intrusive. Younger granites intrude the old granites and
the surrounding sediments, which have been largely aitaéed to hornfels.
There are surface evidences of mineralisation in some af the hornfels, and
in portions of the younger granites. Many fractures, and at least one major
fault, are known in the area.

Some molybdenum mineralization is present at the surface; some
pyrite is present, but there is only minor pyrite with maost of the imporxtant

molybdenurmn redneralization, Our experience eisewhere on the west coast



of British Columbia indicates that the induced polarization method can
be uaed to locate, and outline, sones of molybdenum mﬁéx&hnﬁm
similar to that which the geologists hope to locats in the NMass River
Area.

However, it has been found in other areas that the minerali.
zation of most economic interest may not be agsociated with the largest
magnitude [P anomalies. Zoning can esist, and the molybdenite cone
centrations can be either within the most concentrated pyrite minerali«
zation, or to the side. It is necessary to tast all of the anomalous zones
that are Jocated.

The toat survey on the Valley-Ridge«Snafu Claim Groups, in
the Nags River area, was planned in an attempt to determine the type of

anomalies to be axpected {from the mineralization that has been located.

2. PRESENTATION OF RESULTS
The induced polarization and drilling results are shown on the
following enclosed data plots. The results are plotted in the manner de-

seribed in the notes preceding this report.

Valley~Ridge Zone

Line 18 300" electrode intesvals Dwg. IP 24721
line 53 300" slectrode intervals Dwg. IF 2472.2
Line 95 ‘ 300! electrode intervals Dwg, IP 24723
Znafu Zone

Line 1IN 300" electrode intervals Dwg, [P 24731

Line 8N 300" electrode intervals Dwg. IP 2473-2



The location of the claims and the general topographic features
are shown on Dwg., Misc. 2474 at a scale of 1" = 1 mile. The position
of the lines surveyed on the Valley-Ridge Zone, and the location of the
drill holes are shown on Dwg. Misc. 3183 at a scale of 1" = 200'. The
definite and possible induced polarization anomallies are indicated by solid
and broken bé.;-s respectively on this plan map as well ag the data plots.
These bars represent the surface projection of the anomilous sones as
‘tuterpreted from the location of the transmitter and receiver clectrodes
when the anomalous values were measured. -

- Since the Induced polarization measurement i essentially an
averaging process, 28 are all potential methodas, it is frequently difficult
to exactly pinpoint the source of an anomaly. Certainly, no anomaly can
be located with more accuracy than the spread length; {. e. when usging-
300' apreads the position of a narrow sulphide body can only be deter~
;:ined io e between two amﬁom; 300" apart. In arder to lm:ate sources
at some depth, larger apreads muat ba used, wi:h a correaponding in-
crease in the uncemlnties of locaticn, Therefore. whila the center of
the indicated anomaly probahly correapenda fairly well with source, the
length of the indicatad anomaly along the line should not be taken to rep-

resent the exact edges of the anomalous material.

3, DISCUSSION OF RESULTS

The induced polarization method has been found to be of definite

usge in the exploration search for disseminated molybdenum deposits on



the weost coast of British Columbia. The zones of disseminated minerali-
zgation (pyrite-chalcopyrite-molybdenite) usually contain 3% to 10% metallic
mineraligation, and they can be located and outlined easily with IP.

Most of the areas of geologic interest are areas of acid to in-
termediate intrusives; in this type of rock the resistivities are high and
the background IP effects are very low. With ideal conditione it is poasible
to cutline zonés of very small concentrations of metallic minerals. Enclosed
with this report is Figure 1. This data plot shows the IP results from a
mineralized zone recently located in B, C. The total amount of metallic
mineralization present 1s only 1. 25%; however, because the minerals
are molybdenite and bornite, and because thers 18 a very large volume
of mineralized rock, the zone may be an orebody. The 1P anomaly is low
in magnitude but quite definite.

Until drilling has been completed, and the minerals present
have been determined, it is necessary to conslder even weak IP ano=
malies of potential interest. In 3 given area the more definite [P anc~
malies may be duse to pyrite, with sones of most economi¢ value con-
taining lesa metallic mineralization and giving weaker IF anomalies.

The geologic examinations and the short holes already drilled
in the Nagas River Area have shown the wideapread presence of molyb-
denum mineralization, Most of the mineralixation presens occurs in
narrow, relatively high«grade sones, The induced polarisation measure~
ments were made using 300" electrode intervals; they weze not designed

to detect the individual, narrow sources. The test survey was planned in
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an attempt to locate those volumes of rock that contained encugh veinlets

and stringers to give an appreciable IP effect for the entire volume of -

the rock. ;

a) Vanay-&idga Zane

The hackgraund resiativities and 1P aﬁactu on theae three nnes
are £air1y typical for what we have come to mect in areas of relaﬂvely .
tteah. unauateﬁ. RON «POTOUS !ntmaiwa. 'rhare are some remn:nta of
harnfah knewn in the atea. but they are uot evldent in the teautivity
resul.ta.

The lP ramnn on Line 13 are t;mieal. 'rhe hnch.grmmﬂ eﬂaets
are km. with threa maderate mamaitude anﬂma.lies indicated. The ano«
malies at the eastam aml western ends of the une are not campletely |
cutlined by the available data. There ls some known mineiaﬂmﬁtion in
the vicinity oi uw; but stream saﬁmeﬁés &over the 3&(@9 at fhe’ castern
end of the line. The measurements should be aatended 8o that thase ano«-
malies can be completed amd evaluated, |

The modarate magnitnde anomaly centered at the bage line is
quite deﬁnica. The ammaly occurs within the favourable granite ata place
whezre mineralization is known. There is a aotraﬁung rékitﬁvity ioﬁr ihat
may be due to increased altezation. The gource is indicated to have a iim~
fted width (perhapﬁ 2()0’ to 400') and fhere is a definite increase with depth
{larger apparent IP effects for n =2, 3.) Thia sone should be tr;tced by
surveying closely spaced parallel lines. | o

On Line 55 tﬁere are two waaﬁ anamunés tﬁat may represént



small concentrations of metallic mineralization. Since the sources are
ghallow (measured for n=1), the anomalies ¢an be better evaluated using
shorter electrode intervals,

There is o very definite, moderats magnitude IF anomaly located
at depth at BE. The anomalous pattern guggests a relatively narrow, abular
source with a depth to the top of perhaps as much as 300° {one electrode
interval, ) The IF anomaly correlates with a distinct resistivity low ina
region of very high resistivities.

The rocks in the area ave the older, unfavourable granite, which
would be expected to have a high resistivity, There is 2 major fanlt mapped
to the southeast, and it may pass to the west of its extrapolated position.
This definite IP ancmaly could be due to metallic mineralisation associated
with the fault. The anomaly is quite definite, and the source is not known;
detail is warranted. The measuremente with 300' electrode intervals should
be repeated; with the electrode sites shifted 150 feet. If the anomaly is con-
firmed, lnes 100' to the north and scuth should be gurveyed.

Only two, very weak IP anomalies were located on Line 95. They
probably do not warrant further interest at this time, except to mention
that the weal: anomaly centered at 16E to 19E correlates exactly with the
anomalies located at 0400 on Line 1S5 and 8E on Line 55. If the three ano-
malies do correlats in this way, the astrike direction is exactly parallel to

that of the known fauls.

b} Snafu Zone

The IP results at this zone of mineyalization are quite different



from thoase to the west. On each line there ia a very sharp resistivity .
contact with high resistivity rocks to tae east and lower. -résisﬂﬂty
rocks to the wast. The high resistivity rocks to the east probably
represent & fresh granite. -
The low resistivity rocks to the west are either a highly . .

. altered, porous intrucive or a more porous meta-gediment (olate
or hornfel 7} There are iarge magnitude, variable IP effacts in the
low resiativity rocks. The IP effects suggest concentrations of rﬁezamé
mineralization in the range 1% to 20%; the anomalous effacts obviously

extend westward, beyond the portion of the lines we have surveyed.

4, CONCLUSIONS

Y, ' ’ 'I'ha induced polarmuon ané resistivity test snwm; oo the
Valleyakidgé;&afu Claim Groupé has shown the preseixce of metalllc
mine-raﬁhaﬁn?x'at several 1ocaﬁ$na. Zome of the an&mallaks indicaté |
ver*} weakly digseminated mineralizniion, while etheﬁ suggest zones
of more eoucmtra;ted mlna:‘aﬂz#ﬂm, Further IP work is Qarrante;d
to better evaluate the énémauea and detétmlne if aﬁﬁin_g te wa:mté_ﬁ.

| The ma@y Located ‘a.t‘ 0-;00 on Line 15 at !tha Valley-Ridge
Z@e is definite, and it oceurs in an area of knm ;nolyhdenux;ta mineral.
ization, The IP effects show an increase in concentration of mmﬁic |
mineralization with depth, so that any ‘fu:ther drilling in this area'
should extend to depths of 300 to 400 feet.
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ASSESSMENT DETAILS

PROPERTY: Valley-Ridge-Snafu Croup  MINING DIVISION: Skeona
SPONSOR: Naes River Diines Ltd, PROVINCE: British Columbia
LOCATION:  Nass River Area

TYPE OF SURVEY: Induced Puolarization

OPERATING MAN DAYS:; 70 DATE STARTED: June 24, 1966

EQUIVALENT 8 HOUR MAN DAYS: 105 DATE FINISHED: July 16, 1966

CONSULTING MAN DAYS: 3 NUMBER OF STATIONS: 9}
DRAUGHTING MAN DA YS: 3 MUMBEER OF READINGS: 576
TOTAL MAN DAYS: - 111  MILES OF LINE SURVEYED: 4.69
CONSULTANTS:

. G. Hallof, 5 Minorca Flace, Don Mills, Ontario.
A. W, Mullm, 11 Park Glen Drive, Don Mills, Ontario.

FIELD TECHNICIANE:
B. Bell, 7 Sydney Street, Apt. 702, Gttawa, Ontario.
A. McLean, Genaral Delivery, Peachland, B, €.

3 Helpers - Supplied by Client,
DRAUCHTEMEN:
V. Young, 51 Alexander Street, Apt 101, Toremto 5, Ontdrio.

8. Woods, Apt. 401, 1222 York Mills Road, Don Mills, Cntario.
S. Heyes, 30 Esterbrooke Avenue, Apt. 306, Willowdale, Ontasio.

McPHAR CEOPHYSICS LIMITED

ik

? Ga E'balld!
Geophysicist.

! '.‘{.J 1

A, V7, Mullan,
Geologiat,

Dated: July 26, 1966



SUMMARY OF COSTS

Valloy-Ridge~Snafu Claim Groups

Crew

14 days Operating $21
3 days Travel -~ : $ 7
1 day Bad Weather - @s v
2 days Standby % 7
1 day FElectrode Preparation @§ 7

Expenses

Vehicle Expenses $ 43.77

Gas and Oil 73.29

Meals and Accommodation 175.15

Groceries 182.08

‘Telephone and Telegraph 8.10

Supplies _.9.93

$3, 010.00
225.00
75.0¢
150.00
75.060
3,538.00

489.32

84, 024, 32
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McPHAR CEOPHYSICS LIMITED

2

-

‘Philip G. Mallof;
-Geophyoiciat.

]
.

Dated: July 26, 1966

A. W. Mullan,
Geologist.
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CERTIFICATE

1, Philip George Hallof, of the City of Toronto, Province

of Ontario, do hereby certify that:

1, I am a geophysicist residing at 5 Minorca Place, Don Mills,

{Torento), AOnta.rio.

| 2, I am a graduate of the Massachussctta Institute of Technology
with a B.S. Degroee (1952) in Geology and Ceophyeics, and a Ph.D.
Dagree {1957) in Geophysics.

3. 1 am a member of the Soclety of Exploration Gaophysiciste
and the European Association of the Exploration Geophysiciatas,

4, 1 have been practising my profession for ten years.

5, 1 have no direct or indirect interest, nor do I expect to
receive any interest, direct or indirect, in the property or securitics
of Nass River Minssg Limited.

6. The statements made in this report nre based on a study of

published literature and unpublished private reports and geophysical data.

T
- -

Dated at Toronto o ¥
This 25th day of July, 1966. ﬁ \ﬁ

= Philif G, Hallol: PU. .




McPHAR GEOPHYSICS LIMITED

NOTES ON THE THEORY OF INDUCED POLARIZATION

AND THE METHOD OF FIELD OPERATION

Induced Polarization as a geophysical 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 contains metallic
minerals such as base metal sulphides, Normally, when current is
passed through the ground, as in resistivity measurements, all of the
conduction takes place through 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 water,
The group of minerals commonly (.iescribed 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 receive electrons from the metallic surfa-ce,

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, KEventually, there is enough
polarization in the form of excess ions at the interfaces to effectively
stop all current flow through the metallic particle, This polarization
takes place at each of the infinite number of solution-metal interfaces
in a mineralized rock,

When the d, c, voltage used to create this d, ¢, current
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 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
direction of the current through the system is reversed repeatedly
before the polarization occurs, the effective resistivity of the system
as a whole will change as the frequency of the switching is changed,
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 '"'metai 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 polarization measurement

is more sensitive to sulphide content than other electrical measurements



because it is much more dependent upon the sulphide content, As the
sulphide content of a rock is increased, the "metal factor' of the rock
increases much more rapidly than the resistivity decreases,

Because of this increased sensitivity, it is possible to
locate and outline zones of less than 10% sulphides that can't be
located by E, M, Methods, The method has been successful in locating
the disseminated "porphyry copper' type mineralization in the South-
western United States,

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

Since there is no I, P, effect from any conductor unless it
is metallic, the method is useful in checking E, M, anomalies that are
suspected of being due to water filled shear zones or other ionic
conductors, There is also no effect from conductive overburden, which
frequently confuses £, M, results, It would appear from scale model
experiments and calculations that the apparent metal factors measured
over a mineralized zone are larger if the material overlying the zone
is of low resistivity,

Apropos of this, it should be stated that the induced
polarization measurements indicate the total amount of metallic
constituents in the rock, Thus all of the metallic minerals in the rock,
such as pyrite, as well as the ore minerals chalcopyrite, chalcocite,

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



oxides such as magnetite, pyrolusite, chromite, and some forms of
hematite also conduct by electrons and are metallic, All of the metallic
minerals in the rock will contribute to the induced polarization effect
measured on the surface,

In the field procedure, measurements on the surface are
made in a way that allows the effects of lateral changes in the properties
of the ground to be separated from the effects of vertical changes in the
properties, Current is applied to the ground at two points a distance
(X} apart, The potentials are measured at two other points (X) feet
apart, in line with the current electrodes, The distance between the
nearest current and potential electrodes is an integer number {N) times
the béaic distance (X},

The measurements are made along a surveyed line, with
a constant distance (NX) between the nearest current and potential
electrodes, In most surveys, several traverses are made with various
values of (N); i.e., (N} = 1,2, 3, 4, etc, The kind of survey required
(detailed or reconnaissance) decides the number of values of (N) used,

In plotting the results, the values of the apparent resistivity
and the apparent metal factor measured for each set of electrode
positions are plotted at the intersection of grid lines, one from the
center point of the current electrodes and the other from the center
point of the potential electrodes, The resistivity values are ploited
above the line and the metal factor values below, The lateral displace-

ment of a given value is determined by the location along the survey



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
gained from field, model and theoretical investigations, The position of
the electrodes when anomalous values are measured must be used in the
interpretation,

In the field procedure, 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 equipment can be used for both detailed and reconnaissance surveys
merely by changing the distance (X) over which the electrodes are moved
each time, In the past, intervals have been used ranging from 100 feet
to 1000 feet for {X). In each case, the decision as to the distance (X}
and the values of (N) is larpely determined by the expected size of the
mineral deposit being sought, the lsize of the expected anomaly and the

speed with which it is desired to progress,



The diagram in Figure 1 below demonstrates the method
used in plotting the results, Each 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 the layer of the earth that
is being tested is greater than for the smaller values of {n); i. e, the

depth of the measurement is increased,

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

-———— X N

i 2 1 5 3 7 8 9
x = Electrode spread length

Stations on line n = Flectrode separation

n-4 P P P
l,2-6,7 2378 34-89
- p -
n-3 12-56 2;6,7 3.45’?.8 4'5{13,9 Apparent Resistivity
n-2 P P P P P
i,2-45 2356 34-67 45-78 56-89
n=
) \2- 34 23 45 34 56 45 6,7 5,6-78 67 89
— / XX% AN )<\ )/\
n-1
-4, 34 56 4567 5678 6789
n-2 ME ME ME ME ME
12-45 23-56 34-67 45-78 56-89
R MF MFE MF 13
n-3 1256 2367 3478 4,“;-[:8,9 Apporent Melal Foctor
n-a MF ME MF

1,2-6,7 2378 34-89 FIG. \
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SNAFU GROUP, SKEENA M.D., B.C.
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ELECTRODE CONFIGURATION
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ELECTRODE CONFIGURATION
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McPHAR GEOPHYSICS LIMITED

INDUCED POLARIZATION AND RESISTIVITY SURVEY
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