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1. INTRODUCTION

At the request of R. E. Van Tassell, Exploration Manager for
United Keno Hill Mines Limited, a geophysical test survey was carried
out.over a geochemical anomaly on the RAM.claim group. Initial results
indicated that additional work was warranted and a 5-man geophysical
crew was remobilized to the property. The survey commenced on July 23

and was completed on July 30, 1978.

Geophysical work consisted of Induced Polarization and Resistivity
coverage of ten lines for a total of 2.56 miles or 740 geophysical observ-

ations.

The RAM property comprises 8 contiguous mineral claims which were
optioned to UKHM on October 31, 1977 by Mr. Irwin Kreft, who discovered

sphalerite mineralization in the area in 1976.

2. GENERAL INFORMATION

A repoft * by R. J. Joy and R. E. Van Tassell, dated September 11,
1977, gives a detailed description of the RAM property. Thg following is
a brief summary of the information contained in that report.

The claim group is located 42 miles (67 km) southwest of Whitehorse
and two miles northeast of Primrose Lake, about 14 miles (22 km) north of
the Yukon/BC border. (60° 12'N - 1359 44'W). Access is by helicopter

from Whitehorse or Careross, or by fixed wing to Primrose Lake.

* 1977 Geological & Geochemical Report on the RAM 1-8 Mineral Claims.
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The property was examined by Van Tassell and Joy on July 30
and August 22, 1977, and several soil samples were taken. Several Pb-Zn
showings occur in metasediments of the Yukon Group. One sample from
Showing "C" was sent to Toronto for a physical properties test. The sample
was described as a metasomatized siliceous marble of probable sedimentary
origin which assayed 1.75% Pb, 0.75% Zn and 2.58 oz./ton Ag. Its resist-
ivity was quite high (48,000 ohm meters) and the frequency effect quite
low (less than 1.0%).

During June and July 1978, additional work on the property consisted .
of geological mapping, soil sampling and trenéhing, followed by the IP survey
described herein.

Geochemical results outlined an area of anomalous lead-zinc values
over a length of 1200 feet in a northwesterly direction. A second, smaller
anomaly, located northeast of the main zone, appeared to suggest a second

separate zone of mineralization.
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NOTES ON THE THEORY, METHOD OF FIELD OPERATION AN

PRESENTATION OF DATA FOR THE INDUCED POLARIZATION METHOD

[

The following is in large part taken from the manuals of

McPhar Ceophysics Ltd; manufacturers of the geophysical equipment used

for the survey.

Induced Pélarizétion as a geophysical measurement refers to the
blocking action or polarization of metallic or electronic conductors in a
medium of ionic solution conductioﬁ.

This electro-chemical phenomenon occurs wherever electrical
current is passed through an area which contains metallic minerals such
ag base metal sulphides. Normally, when current is passed through the
ér0und,.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

ionice conduction. This is because almost all minerals have a much higher

specific resistivity than ground water. The group of minerals commonly
described as "metallic', however, have specific resistivities much lower

than normal ground waters. The induced polarization effect takes place

at those interfaces where the mode of conduction changes from ifonic in the

solutions_fillihg the interstices of the rock to electroniec in the metallic

minerals present in the rock.

| .
The b;ocking action or induced polarization mentioned above,

which depends upon the chemical energles necessary to allow the ions to
give up or receive electrons from the metallic surface, increases with
the time that a d.c. current is allowed to flow through the rock; 1i.e, as

ions pile up against the metallic interface the resistance to current flow
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increases. Eventually, there is enough polarization in the form of excess

fons at the interfaces, to appreciably reduce the amount of current flow

_ through the metallic particle. This polarization takes place at each of

the infinite number of solution-netal interfacgs'in a mineralized rock.

When the d.c. voltage used to create this d.c, current flow is

cut off,lthe Coulomb forces between the charged ions forming the polariz-

ation causes them to return to thelr 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 reﬁeatedly before the polar-

)

{zation occurs, the effective resistivity of the system as a whole will

change as the frequency of the switching is changed. This 1s a consequence

of the fact that the amount of current fiowing through each metallic inter-

face depends upon the length of time that current has been passing through

{t in one direction.

In the pseudo-section plots, three sets of data are recorded. The

apparent resistivity 667211) is a calculation of the resistivity in the rock

mass and is usually based on the potential difference observed at the higher

of the two selected operating frequencies. The apparent frequency effect

(P.F.E.) 1s a measurement of the percentage change in apparent resistivity

that occurs due to polarization with a change in the applied frequency.

Since the degree of polarization is related to the apparent resistivity of

the rock, it is generally found that the apparent metal factor (M.F.) values

are the most useful in illustrating the induced polarization effect. The

apparent metal factor is calculated from the combined resistivity and frequency
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effect parameters using the formula RESISTIVITY = M,F.

The induced polafization measurement 1s perhaps the most
powerful geophysical method for the direct detection of metallic sulphide
mineralization, even when this mineralization is of very low concent;ation.
The lower limit of volume per cent sulphide necéssary to produce a recog-
nizable I.P, anomaly will vary with the geometry and geologic environment
of the source, and the method éf executing-thé survey. However, sulphide
mineralization of less than one per’cent by volume has been detected by the
‘I.P. method under proper geological conditions.. |

The greatest application of the I,.P, method has been in the search
 for disseminatéd metallic sulphides of less than 20% by ;olume. However, 1t
has also been used successfully in the search for massive sulphides in situ-
ations where, due to source geometry, depth of source, or low resistivity of
surface layer, the EM method can not be successfully applied. The ability
to differentigte'ionic éonductors, such as water filled shear zones, makes

the I.P. method a useful tool in checking EM anomalies which are suspected

of being due to these causes.
In normal field applications the I.P. method does not differentiate

between the economically important metallic minerals such as chalcopyrite,
chélcocite, molybdenice, galena, etc., and.the other metallic minerals such
as pyrite. The induced polarizatioﬁ effect 1s due to the total of all
electronic conducting minerals in the rock mass. Other electronic conducting
materials which can produce én I.P. response are magnetite, pyrolusite,

graphite, and some forms of hematite.

In the field procedure, measurements on the surface are made in a
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way that allows the effectg of lateral changes in the properties of the
ground to be separated from the effects of vertical changes in the properties.
Current 1is applied to the grbund at two points in distance (X) apart. The
potentials are measured at two other points (X) feet apart, in line with the
current electrodes at an integer number (n) times the basic 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); 1i.e.

(n) =1, 2, 3, 4 etc. The kind of survey required (detailed or reconnaissance)

decides the number of ﬁalues of (n) used,

In plotting the results, the values of the appareht resistivity,
'apparént per cent frequency effect, And the apparent metal factor obtained
for each set of electrode positions are plotted at the intersection of grid
lines, onelfrom the center point of the current electrodes and the other
from the center point of the potentiél‘electrodes. The lateral displacement
of a given value 1s 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 elect;odes when the measurement was made,

The separation between sender and receiver electfodes is only one .
factor which determinesthe deéth to which the ground is bging sanpled in any
- particular measurement. The plots then, when contoured, are not vertical
section maps of the electrical propertie§ of the ground under the survey line.
The interpretation of the results from any given survey must be carried out

using the combined experlence gained from field results, ﬁodel study results
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.and theoretical inves:igations. The position of the electrodes when.anomalous
'yalues are measured is important in the interpretation.

In the fiéld procedure, the interval over which the potential dif-
ferences are measured 1s the same as the interval over which the electrodes
are moved after a serie§ 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 fecdnnaissance surveys merely by changing the
distance (X) over which the electrddes are moved each time. In the past,
intervals have been used ranging from 25 feet to 2000lfeet for (X). 1In each
case, the decision as to the distance (X) and the.values of (N) to be used
is largely determined by the expected size of the mineral déposit being sought,
the size of the expected, anomaly aﬁd the speed with which it is desired to
ptdgress. .

Each value of £he appafent resistivity, apparent metal factor, and
apparent per cent frequency effect is plotted and'identified by the ﬁosition

of the four electrodes when the measurement was made. 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'greate:

than for the smaller values of (n); i.e. the depth of the measurement is

increased.

The I.P. measurement is basically obtained by measuring the differ-
“ence in potentiél or voltage (AvV) obtained at two oper#ting frequencies.
The voltage is the product of the current through the ground and the apparent
resistivity of the ground, Therefore in field situations where the current

is very low due to poor electrode contact, or the appafent resistivity is
very low, or a combination of the two effects; the value of (Av) thé

change in potential will be too small to be measurable, The symbol —
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" on the data plots indicates this situation.
In some situations spurious noise, either man made or natural,

will rend it impossible to obtain a reading., The symbol 'N' on the data

plots indicates a stainn at which 1t 1s too noisy 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 is bracketed in the data plot‘( ).

In certain situations negative values of Apparent Frequency Effect
are recorded. This may be due to the geologic environment or spurious

electrical effects. The actual negative frequency effect value recorded
is usually indicated on the data plot, however, the symbol "NEG" is ihdicated
for the corresponding value of Apparent Metal Factor. In‘c0ntouring negative
Values the contour lines are indicated.to the nearest positive value in the
immediate vicinity of the negative value.

. The symbol "NR" indicates thaﬁ for some reasoﬁ 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 or other

similar reasons. Any symbol other than those discussed above is unique to

& particular sitvation and is described within the body of the report,
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4. DESCRIPTION OF GEOPHYSICAL SURVEY

A grid was established from the existing geochemical base line
with 100-foot station intervals on lines 200 ft. apart. The Induced
Polarization and Resistivity survey was carried out by UKHM employees
D. Oulette, K.Dieckman, J. Culbert and P. Stirton under the direction
of P. A. Smith.

A McPhar Model P-660 frequency domain transmitter was used in
conjunction with a Phoenix IPV1 receiver. The transmitter was powered
by a 2.5 KVA motor generator which outputs a single phase 400 hz regulated
voltage of 130 VAC. Operating frequencies were 0.3 and 5.0 hz. A 100-ft.
dipole~dipole array was employed throughout with readings taken to n-4
where possible.

Currents were generally poor (less than 0.2 amperes) due to contact
préblems in the coarse talus and the high resistivities of the siliceous
bedrock. 1In oxder to reduce the contact impedances to acceptable levels,
it was necessary to prepare each transmitter electrode site using sheets
of aluminum foil and water. Electrodes in the potential circuit consisted
of non-polarizing porous pots filled with a super-saturated solution of
copper sulphate. An abnormally high level of spheric (sunspot} activity
during the latter part of July, combined with the low currents and poor
contacts, adveréely affected the signal to noise ratio. The time required
to obtain accurate observations, particularly in anomalous areas, was often
excessive. Unfortunately, the high noise levels precluded the use of
200-ft. dipole intervals which would have allowed for faster and more

complete coverage of the area of interest.
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The IP data have been plotted in pseudo-section format according
to the procedure described in the foregoing section. Figures 4 through 8
‘are pian maps at a scale of 1" = 200 ft. which show the anomalous area
and the contoured values of the apparent resistivity, metal factor and
frequenty effect. These plans have been'presented to provide a general
indication of the resistivity and.chargeability trends over the property,

but should not be interpreted as being representative of horizontal sections.

5. DISCUSSION OF RESULTS

The induced polarization measurement is essentially an averaging
process, as are all potential methods, and it is therefore difficult td
locate the exact position of an anomaly. No anomaly can be located with
more accuracy than the spread length. When using a 100-ft. electrode
interﬁal the position of a narrow body can only be determined to iie
between two stations 100~ft. apart. This margin can be reduced consider-
ably by using shorter electrode intervals (less than the width of the
conductor) although the effective depth of penetration is proportionately
less. In order to locate zones at greater depths, larger spreads must
be used, with a corresponding increase in the uncertainty of location.
Therefore, while the center of the inditated anomaly probably corresponds
fairly well with the source, the length of the anomaly should not be taken
to represent the exact edges of the anomalous material.

Fellowing is a liﬁe—by-line description of the IP results:

Line 26NW

The n-3 and n-4 resistivities at 12-13NE are suspect, and may be

due to an open connection or poor contact in the receiver circuit. No

frequency effects were obtained due to high noise levels. The possible
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anomaly between 12-13NE could be due to a deep narrow zone of conductivity
or could be the "end effect'" of a remote conductor.
Line ZSNW
Line 28NW was the first test line which was centered over the
strongest portion of the Pb geochemical anomaly with peak values at
3+50and 5+50NE. The geochemical highs are displaced about 200-400 feet

southwest from the IP anomaly (incomplete) which appears to be centered

-near BNE. The high Pb values occur in what appears to be a highly resistive

non polarizable rock unit and are probably due in part to down-slope migrationm.
The resistivity contrast and corresponding frequency effect change at 6NE
suggests a probable contact between moderately conductivé rocks to the
northeast and a more resistive (siliceous?) unit to the southwest. However,
the results of the lab tests on one sample indicated that Pb, Zn, Ag miner-
alization can occur in a highly resistive host. As sphalerite is essentially
non—cénductive, one cannot rule cut the possibility of economic sulphides
oceurring in what appears to be a non-conductive, non-polarizable area. The
IP anomaly is incomplete and is open to the northeast.

Line 30NW

A strong aﬂomaly extends from 6+50NE to beyond 15NE. A comparison

of the resistivity and frequency effect parameters indicates the mineralization

over this broad area comprises both massive and disseminated sections. The
zone of high chargeability situated near surface at 7NE ﬁrobably represents
disseminated mineralization which becomes more massive at depth, as evidenced
by the coincident high frequency effect and low resistivity at the n-4 level

beneath 8NE. Northeast of this zone, the frequency effects are somewhat
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less but a zoné of low resistivity sub-crops at 11+50NE continues to
the end of the line. The anomaly is still open to the northeast.

It is difficult to determine whether the deep anomaly at 8NE
and the shallow zone at 11+50NE are separate zones, or if they represent
a "U—shape&" trough, the limbs of which are connected a£ depth. The
.peak Pb and Zn values on this line occur near stations 4+25NE and
.lNE respectively,Vapproximately 200 to 500 feet down slope from the
interpreted southwest limit of the IP anomaly. The resistivity contrast
{contact?) on this line occurs near 5+50NE.

Line 32NW

The complex pattern on line 32NW appears to confirm the inter-
pretation of line 30N, i.e. that the anomaly results from a broad zone of
.miperalization which contains two or more highly conductive sheets or
lenses. The entire line is anomalous northeast of station 5NE, and remains
open in this direction.

The scouthwest portion of the anomaly aﬁ 5-6NE is stronger and closer
to surface than on the previous line, yet the most conductive zone still
appears to be deep, with resistivities of less than 10 ohm-feet. This
portion of the anomély appears to fit quite well with the frequency effect
patterns shown in scale model cases for a dipping sheet. (See Figures 3a
and 3b). However, the pattern is undoubtedly influenced by the more conduct-
ive zone of lower chargeability which extends from 10ONE to the end of the
line and may represent a multiple conductor source. (see Figure 3c).

The anomaly appears to be due to a concave sheet which flattens
out or rolls over to the northeast. The Pb and Zn peak values are located
near 3+50NE and 1+50NE respectively. The lead anomaly is approximately

100 feet down slope from the southwestern limir of the IP anomaly, but
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coincident with the contact interpreted.from the resistivity values.
Line 34NW
The trough shaped pattern persists on this line, although the
resistivity anomaly is still open to the northeast. The southwest limit
of the zone occurs at Q—SNE-and appears to improve at depth towards the
northeast. The sharp resistivity contrast at 3+50NE coincides with the
peak Pb value on this line.
Line 36NW
The results are very similar to those df the previous line. The
strongeSt anomaly occurg near surface between 3-4NE, appears to dip teo the
Anortheast and ?eturn to surface near 10NE.
Line 38NW
The anomaly on line 38NW extends from 2+50NE to 10NE in the typical
"U-shaped" pattern observed on the previous lines.
Line 40NW
On 40NW, the anomaly extends from 24+50NE to 9NE. The concave
patﬁern is clearly evident in the resistivity and metal factor pseudo
sections. This line was selected as being a_répresentative cross section
of the mineralized zone, and four holes have been spotted to check the
cause of the dnomaly.
Line 44NW
The line differs from the previous lines in two respects. The
resistivity anomaly at the southwest end is much stronger,but deeper, than
on previous lines. Three readings indicate a highly conductive zone of

less than 6 ohm-feet at a depth of about 150 feet. A similar zone of high

/14



- 14 -

conductivity occurs at the northeast end of the line.

The anomaly limits have been located at INE and 12NE but may be
open at depth on both ends. Larger spreads would be required to properly
define the true extent of the anomalous area;

Line 10NE

A cross line was run from 23NW to 34NW to try to determiné the
easfern limits of the anomalous area and to aid in interpretation of the
complex and incomplete anomalies at_that end of the grid. Surprisingly,
the line was non-anomalous relative to the other lines. There is a very
weak moderately deep response between 28-29NW. This would suggest that
the southwestern limit of the anomaly does not extend beyond 30NW and
that the anomaly on line 28NW is probably an end effect. However, the
line 10NE was run roughly parallel to the strike of the anomaly, through
the non-anomalous central portion, and therefore would not give as strong
a'résponse as would a line perpendicular to the axis of the cénductor.
There are three possibilities: 1) either the anomaly consists of two
parallel but separate conductors which terminate near 29NW, or 2) the
deepest part of the assumed "trough-shaped" conductor is too déep to be
seen with 100 ft.'sbreads, or 3) the conductor is tightly folded or distorted

by a non-conductive unit at its eastern end.

Figure 4 shows the limits of survey coverage and the surface project-
ion of the IP anomaly, although the zone is open to the north and west.
Superimposed on this plan is the 200 ohm-feet n-1 contour which outlines the

near surface zones of conductive material.

Figures 5, 6, 7 and 8 are contoured plans of the n-1 resistivity,
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n-2 resistivity, n-2 metal factor and n-2 frequency effect which are
largely self explanatory. However, as previously mentioned, these plans
should not be interpreted as being representative of a horizontal

sections at any given depth.

6. CONCLUSIONS AND RECOMMENDATIONS

A strong IP anomaly extends from 28NW to at least line 44NW,
and is open to the north and west. fhe pattern chserved on most lines
suggests the source is a broad concave sheet {synclinal trough) of miner-
alization which appears to steepen at the southwestern edge and flattens
out or rolls over on the northeastern side. The frequency effects
associated with the southwestern portion are generally better defined and
stronger than those at the northeast end of the line where the resistivity
pattern suggests a broad zone of high conductivity and low chargeability,
the limits of which have not been clearly defined. The zome has an inter-
-preted strike length of more than 1500 feet and a minimum width of 800 feet.

Interpretation is difficult due to the complexity of the anomaly
and differences between the resistivity and frequency effect patterns. This
is attributed to variations in sulphide concentration from disseminated to
massive within the anomalous area. An alternate interpretation would suggest
two or more flat dippiﬁg, parallel sheets, the dips of which are difficult
to determine, but are probably to the north.

The geophysical anomaly occurs up-slope from a moderately strong
fb-in—Ag geochemical anomaly. There 1s no evidence to date of any other
conductive material such as graphite or pyrite in the immediate vicinity,

which would indicate that the IP énomaly is related to Pb or Pb-Zn sulphides.

/16




- 16 -

Sphalerite, which is non-conductive, will not give an IP effect unless

it is associated with other (conductive or polarizable) sulphides. It is
possible therefore, that the limits of Zn mineralization could be much more
extensive than is inferred from the geophysical data.

Chances for a large Pb-Zn-Ag orebody on the property appear to be
excellent.

It has been recommended that a series of four or five holes be
drilled across a representative section of the anomaly. (Memo to PLM from
PAS dated August 3, 1978). Following is a list of proposed holes based on
the assumption that the anomaly is due to a concave sheet of mineralization

rather than the alternate interpretation of two or more flat-dipping parallel

sheets:
Hole Station Depth Comments
1 2+50NE 50 ft. Drill -450SW from Station 3+00NE to
intersect shallow portion of zone.
Minimum recommended length - 150 ft.
2 4+00NE 200 ft. Drill -45°SW from station 6+00NE to
intersect down-dip extensicn of 1.
Minimum length - 400 ft.
3 7+50NE 150 f«t. Drill -45°NE from station 6+O0ONE to
intersect zone at approximately 250 ft.
Minimum length - 350 ft.
4 9+00NE 100 ft. Drill -450NE from station 8+Q0NE.
Minimum length -~ 200 ft.
5 10+00NE 250 ft. On line 44+00NW. Second deep zone occurs

beneath 10NE on this line. Appears to be

separate from main zone and is incomplete

to northeast. Currently low priority but

should be checked if holes 1 through 4 are
encouraging.
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The foregoing collar locations and angles are submitted as a
guide to the initial drilling, and should be revised according to the
results of the first holes.  Additional targets can be spotted on existing
data should the drill results prove encouraging.

Due to poor contacts and high levels of spheric activity, the IP
survey was relatively slow. Spread lengths were restricted to 100-foot
intervals and several n-4 readings could not be obtained with an acceptable
degree of accuracy. The anomalies are incomplete on many lines. At the
time of the survey, the feasibility of expending additional time and money
to try to obtain data under a combination of unfavourable cirqumstances was
questionable. Based on the apparent resistivity contrast, it appears as
though a less expensive technique such as VLF-EM should be attempted for
further reconnaissance work in the immediate area. It is therefore recommended
that a VLF test be carried out over the property when convenient. If necessary,
additional IP work could be carried out in 1979, when spheric activity is
expécted to be at a lower level.

It is also recommended that a few lines of IP data be submitted to
Pheenix Geophysics for "inversion". This is a technique developed by
W. Pelton which generates a model of a conductor and its host. This treatment
of the data, although still largely in the experimental stage, Should give
a fairly good idea of the true shape, attitude, resistivity and frequency
effect of these conductive zone(s) and the surrounding rock,

The method of exploration carried out by UKHM appears to be extremely

effeéctive and should be continued in the surrounding area.
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APPENDIX I

Geophysical Equipment (Induced Polarization)

Transmitter -
Receiver -
Power Supply -

Electrodes -

Electrode Array -
Electrode Separation
Operating Frequencies -

Scale Ranges -

Accuracy -

McPhar Model P-660 (Frequency Domain)
Phoenix IPV1
McPhar 2.5 kva motor generator, 130 VAC-400 Hz
Tx - Aluminum Foil 18" x 36"
Rx - Non polarizing porous pots {Copper Sulphate)
Dipole-dipole, readings to n-4
100 Ft.
0.3 & 5.0 Hz.
Tx - 0 to 5 amp max. (5 scale positiens)
Rx - 10 volts to 0.0 millivolts
- =10% to +20% frequency effect

30.2%



Line

L4NW

4ONW

. 38NW

36NW

4N

32NW

30NW

28NW

26NW

10NE

Total:

Spread

100"
100’
100'
100'
100"
100"
100'
100'
100"

100'

10 lines,
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APPENDIX I1.

Statistical Data

Observations

84

84

76

70

74

96

100

58

b

54

740 observations, 13,500 feet (2.56 miles)

1SW - 14NE
1SW - 14NE
00 - 14NE
00 - 13NE
1SW - 13NE
INE - 17NE
00 - 17NE
00 - 11NE
7JNE - 16NE
23NW - 34NE

Distance

1500'
1500'
1400"
‘1300'
1400'.
1600
1700
1100’
900"

1100"



Claim Name

RAM 1
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APPENDIX II1I

‘List of Claims

Grant # . Record Date

YA 8188 13 September, 1976
YA 8199 " 13 September, 1976
YA 8220 28 September, 1976
YA 8221 28 September, 1976
YA 8222 - 28 September, 1976
YA 8223 28 September, 1976
YA 8224 28 September; 1976
YA 19718 26 August, 1977
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McPHAR GEOPHYSICS LIMITED Fig. 3a

Theoretical Induced Polarization and Resistivity Studies
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McPHAR GEOPHYSICS LIMITED

Fig, 3b

Theoretical Induced Polarization and Resistivity Studies

Scale Model Cases
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That I am duly appointed agent of United Keno Hill Mines Limited,
and except where otherwise stated have a personal knowledge of the

facts and matters herein, and swear to the value of work contained

in Appendix < .

And I make this solemn declaration conscientiously believing it to

be true and knowing that it is of the same force and effect as if
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¢ I\‘ 1= \
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