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PHILIEF G. HALLOF CONSULTING GEOPHYSICIST INC.
457 uackv1lle Street
TORONTO, Ontarioc Md4¥ 1TH
MEMORANDUM TO: Craig Nelsen and Bob Bennett --Lac Expl. RENO
FROM: Philip G. Hallof Consulting Geophysicist
DATE: August 1,1589

SUBJECT: Digcusesion of the Flan Maps
from the IP

ROSEBUOD GRID

of the Filtered Valueg
and Resistivity Pesuedo=zection=s at

The induced polarization and rvesistivity rezults from  tha
largs ROZEBUD GRID hawve besen disgcuseed in sgeveral previousg Memos. The
geophysical  contractors who performed the field work have zhown the
Frager Filter profiles an the data plote. The=ze profiles represent ths
recult  of  applyin a particular mathematical filter im the two
dimensiconal peuedosection plotse. The filter applied to the ROSEBUD

data wasg

tabular

electode

the ROSEBUD

ong

electrode

have

potential

inch

now

chosen to smphasgize the anomalous pattern

Loa]
Ll

of & near-verticsl;

gource that hag a width that ig a gignificant portion of the

interval used for the survey. |

The profile values from the various parameters plotted for
survey have now been plotted on a plan map, at a scale aof
egquale OO feet. The measuremsnts were made with 200 foot
intervalg on lines that are 400 feeset apart. Thezs wvalusaz

been  contoured on the plan maps. These wvalues are not
field values, such as ig the casze with gravity or magnetico

data. The wvaluszg seazured will be ztrongly affected by the line
direction, and the electrods interval ussd. At the ROZERUD GRID, aill
of  ths lines =urveyed are parrallsl,.  at asgual  intervals  and  the
measuremants warse made with one slectrods interval; in thiz =zituationg
the ~ontoured olan maps would be as useful as could b
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expactad. The raszults zhould he corellated with the results from the

~mtione.
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1)YAPPARENT RESISTIVITY CONTOUR PLANS

1]

The grosg aszpect

4]

pa—

of the apparent resistivity =zoning ara

ghown by the contoured plan map. The large, high resistvity outcrop

areas of the Dozer Tuff, the Chocolate Formation and =zomse of the
cemented  brecoclas can be corellated with the high contoured valuss as
well as the high resistivity RONnEs interpratad fram tha

peusdosection

1]
I

. At =ome locations, the location of the 100 ohm-meter
contour does not agree exactly with the contact intepreted from  thea
data plote; howvever, thie ig to be expected consildering the different

mnethode of interpretation used.

The large regiong of lowver resistivity rocks are alzo  shown
by the contoured plang. Theze include the basin of the vounger Badugar

Formation rocks, and the valley filled with Quaternary Alluviumn.

4

Some of the smaller areas of high reziztivity ontorap do not

ghow  az  olearly on the contoured plan. The high resistivity zaone
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cpreted  at  B8+0085 to 44005 on LINE 22E corsllates  with
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outcrop area of non-porous, Dozer Tuff. The filtered profile for thie

m
I\

line does schow a high level, but the contour gplan do not  ghow  a

definite contoured high.

The prezence of the intruzive latite that =an he =z=san in
cavaral nutorops ; ig indicasted by zomswvhat indefinits zonsg of ﬂlgﬁ

]

apparent resigtivity on the psuedosection for LINE 24E and LINE 2RE.




-
The pregsenca of the=se high reigistiviy rocks ig not clearly svident on
the profiled data, g the contoured plan. Thig iz probabkly dus fTo thes

fact that the mathematical filter chogen ig not ag responegive to this

type of weakly anomalous pattern, a= the patternz  that 2an be

rarent resigtivity peusdosections.

interprated on the

]
o
[

Numerous narvrrow zones of lower apparent resigtivity have
heen interpreted on the pesuedosgections,and shown on the plan map. A=
chown  on the plan map it ig possible to corsllats many of the narvrow
conductors  from line to line, té form zones. Mény of these narrow,
conducting zones are not evident on the contoured plan wmap. The narveaw
conductaf at LINE 18E,30+008 ig shown c¢learly by the filtered profils

on LINE 18; however, there ilg no obvious indication of the conducsting

]

zone  on the contoured plan map. The narrow conductor on LINE 18E at
45+00N also shows on the filtered profile. In this caze therse iz zZowme

indication of the conducting zone on the contoured plan map. The

conductor at 67+400N on LINE 18E does not show on the contoursd plans

2)THE CONTOURED PHASE VALUE PLAN MAPS
The contoured wvalues of the filtered profiles of the

measured phasge valussa agree fairly clossly with the =zorez of =agual

measured phase as interpreted from the pgusdogection=z. Thers are high

ohase wvalues within the wvalley; thesze values lead to the high
background IPF values within the valley. At zeveral locsations, ths

values ars high anough in magnituds, fTo be considered anomalous.

Az  wonld be expeclted, there are alsgo large arsas of high

phaze wvalues that corellate with the several regions of non-porous,




high resiztivity rocks. Within ths high resiztivity envirvonment, svean
small  concentrations of mwmetallic winerals will  raezult  in high
background IP effecte. Thie i=g the same effect that creates the large

are of low phasze values within the bagin of Badger formation rocka.

]

]
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There ig almost no polarization pregent within the porous, 1

recistivity rocks.

3 )EONTQURED METAL FACTOR PLAN MAPH

In the broad valley along the southern portion of ths grid,

0

the low registivity wvalues and the high background phase valuss cresate
the high background Metal factor values that were interpretaed on  Lhe

peuedosections and are aleso present on the contoured plan map of the

filtered profile values. The Metal factor anon

;_'
Tl

=onese that wvars
interpreted within the valley are.alao cghown on some of the profiles
for the lines =surveyed in that area. The contoured valuseg alzo  ghow
show patterng that corellate with at least a portion of the anomalous

zones. The interpreted anomalous =ones are uzually of greater  extent

s}

than those that are shown by the contoured values on the plan nap.

The =same description would apply to thosges anomalouvs  soneg

that have been interpreted from the pesusdogectiong within the higher

1

regigtivity rocks that lie to the north of the valley. The profilas
the filtered values show an anomaly on one, or two linesg; however, the
anomalous zoneg indicated by the contoured values arse not az axtangive

ag those that were interpreted from the pzuedosections. The desp
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jacent  lins, LINE 24E, war

s}
oy
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not emphagized by the wmathaematical

filter used. The definite anomaly interpretsd at LINE 23E, 26008 iz

not evident in the filtered data either.

The =esveral very narrow. ©hallow anomalouz sones that wara
interpreted frowm the peusdosections are not wvery avident in  the
filtered data. The mathematical filter i not really de=zigned  to
emphaszize  thisg fType of anomalous =ource. The anomaly at  LINE
18E,45+00N is guite definite on the contourad ﬁianf but the

continuation of the gource to the sast and west ig not ghown hy the

contoured plan values.

The contoured plan maps of the filtered wvalusz from  tha
peusdogections have the advantage of being completely independent of
the personal prejudice of the interpreter. Onee the forwm of tha
mathematical filter is chosen, +the procegs ig auntomatic; however, to

4

be certain than all types of anomalous patterns are rafl

H

cted in the

hid

contoured plan maps, it would be necessary to apply several different

formeg of the mathematical filter to the psuedozection data plotz.

It would be worthwhile to carsfully corellate the zontoured

plan maps with the detailed geologic and alteration mapz  that have

i}

heen prepared for the ROSEBUD GRID. Ther

o

M

may be subtle patterns on
the contoursd plans that could be uzed to extrapolate the svailable

Gemlogie information into covered areas.
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PHILIP G. HALLOF PH.D. P.ENG.
CONSULTING GEOPHYSICIST
457 Sackville Street
TORONTO M4X 175
Memorandum To: Alex Perron Perrax Explorations
From: Philip G. Hallof Consulting Geophyslclst
Date: October 29, 1987
Subject: Correction of Apparent Reaslistivity Values Plotted
by Belanger on Data Plots

When I was In Kirkland Lake, you gave me the recon IP
results from the "41"Grid that had been completed by Walcer
Geophysics. You also gave me the recent results £rom Line 88E and also
from Line 96E, by Remy Belanger.

When ! had a chance to revelw the data, I notlced that
wWalcer had plotted the apparent resistivity values in units of [ ohm-
meters]. Belanger has shown on the data plots that he has plotted his
apparent reslistivity values in units of { ohm-feet }]. However, when I
tried to put both sets of data into the same units, they dld not
agree. When I returned to Toronto, I went to Walcer Geophysics, and
checked a few of the values that have been plotted on the
psuedosections. Hls calculations are in fact correct, with the units
of the apparent resistivities in [ ohm-meters ).

while I was making these calculations, 1t became obvious to
me that there was an error in the units that Belanger has shown on the

apparent resistivity psuedosections. What he has calculated, and

plotted, are the values of:
Pa/z-n in { ohm-feet 1]
As the attached page of calculations shows, the values
plotted by Belanger must be mutiplied by a factor of (1.3%3) to obtaln
the [ ohm-meter ) values that have been plotted by Walcer Geophysics.

The contour patterns will, of course, remaln the same, but

the apparent resistivity level will be changed.
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UNITB FOR APPARENT REBISTIVITY CALCULATIONS
for Potentlial from polnt source V= F:h/277r

for Measured Potential Difference In dlpole-dipole configuratlon,
V(measured) =()I/2ﬁ X {Geometric Constant]

therefore,

Da = [V /1] x [27X] x [1/G)
If V 18 ln volts; I is in amperes; X in meters, then (7& units

be in [ ohm-meters 1.
I£f V is in volts; I is in amperes; X ln feet, then FDa units
be in [ ohm-feet ].
therefore,
( GDa in ohm-feet] = 3.25 x | 6:)a in ohm-meters]
( €>a/2 /7 in ohm-feet] = 3.25/6.283 x { (Da in ohm-meters)
= 1/1.93 x | 63 a in ohm-meters]
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PHILIP G. HALLOF CONSULTING GEOPHYSICIST INC.
457 Sackville Street
TORONTO, Ontario  M4X 1T5
Telephone (416) 323-1588
MEMORANDUM TO: Craig Nelsen Exploration Manager-RENO
FROM: Philip G. Hallof Consulting Geophysicist
DATE: January 4, 1989
SUBJECT: Preliminary Interpretation on the Phase IP
Results from LINE 13E to LINE 23E at the
ROSEBUD GRID

The Mertens-McNeil IP Crew completed approximately one-half
of the reconnaissance Phase IP survey at the ROSEBUD GRID, before they.
took the Christmas break. I have Phase IP and resistivity results that
extend from LINE 13E to LINE 23E. The Crew will be in Nevada soon to
complete the reconnaissance survey, but this seemed like a good time
to make a few comments concerning the results we have to date.

There are several features on the apparent resdistivity and
apparent PHASE IP psuedosections that appear to be of interest. I have
prepared a preliminary plan map that shows many of these features:

a) Zones of High Apparent Resistivity

There are several locations on the ROSEBUD GRID where
regions of high apparent resistivity are shown on the data plots. When
these locations are transferred to the plan map, and correlated from
line to line, they indicate those portions of the grid on which the
basement rocks are dense, and non-porous. These zones of high-
resistivity rocks are shown in blue, on the preliminary plan map.

At many locations, these zones of high-resistivity include
topographic "highs", as indicated on the plan map. 'There may be some
slight distortions due to the effect of the topographic feature

itself; however, it is probable that the high resistivities measured

and the topegraphic "highs" that are present are both a result of the




-2-
hard, dense, non-porous character of the bedrock at these locations.
b) Zones of Low Apparent Resistivity

On the northern portions of the easternmost lines surveyed,
there 1is a broad region on the apparent resistivity psuedosections
within which lower than normal apparent resistivities were measured.
There positions correlate into a zone that is shown in green on the
preliminary plan map. On the lines to the west, this zone of 1low
apparent resistivitles becomes quite narrow, as shown on the plan map.
To the east, where the zone is broad, it apparently corellates well
with a younger, tuffaceous volcanic rock unit. This young rock unit is
presumably more porous, and this accounts for the uniformly low
apparent resistivity values measured.

c¢) Reglon of Moderate Apparent Resistivity and High Metal Factor

At the southern portion of the ROSEBUD GRID, between two
zones of High Apparent Resistivity, there lies a broad =zone of
moderate apparent resistivities. The bedrock in this area also has a
moderate to high Metal Factor value. This moderately high true 1IP
effect within the rock type must reflect the widéspread presence of a
small concentration of metallic mineralization. This zone is shown in
yellow on the preliminary plan map.

Throughout most of this region, the IP effects measured are
fairly uniform. However, there are a few location at which the PHASE
IP effects measured increase in value. These positions have been
interpreted as being anomalous on the preliminary plan map.

d) PHASE IP Anomalies With Depth Indicated to the Top
On the easternmost edge of the grid, beneath the broad zone

of low apparent resistivities, there are deep IP sources indicated on
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several of the lines surveyed. The deep anomalies, which perhaps
indicate a source beneath the younger volcanics, can clearly be seen

on the data plot for LINE 23E. In order to better evaluate the source

of these anomalous effects, the measurements should be repeated with
a larger value of (X). However, if too large a value of (X) is used
for the detailed measurements, the anomalous patterns from the sources
at depth will become merged.
e) Narrow, Shallow PHASE IP Anomalles

Most of the PHASE IP anomalies that have been interpreted on
the data plots, and shown on the preliminary plan map, indicate a
weak, narrow, shallow source. The sources of these anomalies can be
better 1located, and more fully evaluated, by making detailed
measurements using shorter electrode intervals. Several of these
anomalies have been indicated by stars, on the data plots and the

preliminary plan map.

The remainder of the reconnaissance PHASE IP survey will
undoubtedly 1locate further anomalies. However, based on the data
available from LINE 13E to LINE 23E, the following anomalies would
warrant further investigation. 1If the source of the anomalous IP
effects is not known, the detail listed would be warranted.

LINE 23E-40+00N to 80+00N; X=250 or X=300 feef
LINE 21E-10+00S; X=150 feet |
LINE 20E-36+00S to 34+00S; X=100 feet
LINE 20E-76+00N to 96+00N; X=250 feet

LINE 18E-44+00N to 46+00N; X=100 feet




—4 -

LINE 16E-0+00 to 2+00N; X=150 feet

As we have discussed, I will be in RENO in the first part of
February. This will give you, and I, and Bob Bennett an opportunity to
reveiw all of the apparent resistivity and PHASE IP data and to
correlate them with the available geological information. 1I1'll send

along the dates for my trip when they are finalized.
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