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- 1.0 Summary and Conclusions

The 1979 resistivity survey program in the upper Lillooet valley
has defined a large resistivity anomaly surrounding the single-line
anomalous zone discovered in 1978. In addition, four other areas of
exploration interest have been identified and appear worthy of further

investigation.




Z.O

 Introduction.

In July 1979, Pfemier Geophysics Inc. of Vancouver, B.C. conducted
a resistivity survey of a selected portion of the upper Lillooet valley,

in the Meager Creek Geothermal Area 60 kilometres northwest of Pemberton,

B.C.

Survey specifications and instructions to proceed were provided by
Nevin Sadlier-Brown Goodbrand Ltd., of Vancouver; acting on behalf of the

British Columbia Hydro and Power Authority.

2,1 ' Program Management

The survey program was operated to specifications set forth in an
operating agreement between Nevin Sadlier-Brown Goodbrand Ltd. and Premier
Geophysics Inc. Greg A. Shore, geophysical consultant to Premier Geophysics,
was-responsible for the scientific conduct of the field survey, in consult-
ation with the on-site Nevin Sadlier-Brown Goodbrand geophysicist, John
Reader. Overall project supervision was provided by Brian D. Fairbank, P. Eng.,
of Nevin Sadlier-Brown Goodbrand Ltd.

Preparatory cutting and chaining of a survey grid and the establishment
of fly camps was undertaken by Nevin Sadlier-Brown Goodbrand Ltd., who also
provided support functions during the survey, including the supply of survey
assistants, co-ordination of air access and supply acqﬁisition, and maintenance
of radio contact with the jobsite.

Post-survey data reduction-and analysis, and preparation of this report

was done by Greg Shore.




3.0

4.0

2.2 ijectives

The 1979 resistivity program was designed to provide additional
geophysical infqrmatién about the area surrounding a 1978 resistivity
anomaly (Line L, Fig, 4) and adjécent test well 78-H-1 (Fairbank et al.,
1979), and to expand primary geophysical coverage of the upper Lillooet

valley.

Scope of This Report

This report provides a technical deséription of the survey method
employed in the 1979:program.
alculated field data are presented in conventional pseudosection form
togetner with én interpretation which represents the author's best estimate,
using current analysis methods, of the true geoelectric section.beneath each
survey liné. | |

The geophysical results are discussed in relation to some known geolog-
ical features. While the interpretation is complete in terms of available
information at the time of repert compilation, the understanding of the relat-
ionship of the resistivity results to area geology will develop further as

geological mapping proceeds and diamond drill test results become available.

Technical Description of the Survey

4.1 - Electrode Configuration

A conventional dipole-dipole electrode array was applied, using a dipole




spacing (a) of 300 metres and dipole separations (na) withn = 1 to'4.
Additional deep resolution was obtained on portions of all lines by ex-
panding the separation to n = 5 to 9. Effective depth penetration thus
‘available was of the order of 600 to 700 metres. A description of;resist-_
ivity array theory and application is contained in Appendix C of this

report.

4,2 Instrumentation

The survey transmitter was a Phoenix Geophysicé 3 kilowatt model
IPT-1, providing a symmetrical polarity-reversing square wave output at
0.125 hertz. The receiver was a Hewlett-Packard 7155B strip chart recording
microvoltmeter, recording the complete signal waveform and noise for later
analysis and'digitization. Signél buffering and self-potential compensation
was accomplished with a Premier Geophysics PG-1A Differential Compensator.
Porous pots with copper sulphate solution electrolyte and a copper core were

used as potential electrodes for all measurements.

4.3 Data Processing

The field data record was hand digitized, in some cases with the aid
of a mechanical method of filtering out telluric disturbances (Premier, 1979).
Apparent resistivities were calculated according to the formula given in App-

endix C. Data was plotted in Hallof-type pseudosections. Certain portions of




the data were treated by Phoenix Geophysics Ltd. of Toronto, Ontario,

using a ridge-regression method of data inversion to determine a best-fit
model of layered earth resistivities (Pelton, Hallof, 1978), The data used for
inversions are identified on the pseudosection plots, and the results are
integrated into the interpreted sections (figures 3, 5, 7, 8). The cdmputer

printouts provided by Phoenix Geophysics are reproduced in Appendix D.




5.0 Interpretation

Five anomalous areas are discussed, with continuous reference to

Figure 2, followed by a line-by-line examination of data and interpretation.

5.1

Resistivity Anomalies

5.1.1 Anomalz A

Now identified on three parallel lines, Anomaly A occupies an
area in excess of 3 kmz, with boundaries open on over half of its peri-
meter including its entire southern (uphill) flank.

Resistive volcanic flows are identified covering a postulated
fracture or fissure zone within the crystalline basement. The zone
extends deeper than present survey penetration (700 metres) with ind-
ications of a continued decrease in resistivity with depth. A hot,

heavily fractured water saturated environment is indicated.

5.1.2 Anomaly B

Anomaly B lies to the west of, and may be associated with,
Anomaly A.‘The low resistivity material at depth appears to be continuous
across the two areas, though the overlying resistive rock in Anomaly
B is metamorphic and/or crystalline (Fairbank et al, 1979, and Fairbank,

pers. comm.),




The anomalous area exceeds 1 km?2, Interpretation in this area
is heavily dependent on more detailed geological mapping and

possibly drilling results.

5.1.3 Anomalz C

Anomaly C is traced for 1.6 km along line Q, and appears to be
a 125 metre thick horizon of water saturated, very porous material.
It is overlain by 205 metres of resistive rock, possibly volcanic flows,
and underlain by very resistive (4000 ohm-metres) rock, probably the
quartz diorite basement. Occurring in an area of known thermal activity,
such a sequence of layered resistivities represents a High priority
tarégt for further investigation. The sequence and ratios of resistivities

are suggestive of possible dry steam structure.
5.1.4 Anomaly D

Anomaly D is a large zone of moderately conductive material
extending from near surface to 300 or 400 metres depth. Its significance
is not known from the present limited geological understanding of the
area. There is some possibility that it may be éonnected with the northern
end of anomaly A, since there is nothing in the limited sampling at the

east end of line P to exclude some structural association.




5.1.5 Ancmaly E

This anomaly is a marked decrease in resistivity beneath 150
metres of (outcropping) quartz diorite. It occurs in an area which
may contain the contact between the quartz monzonite of the Fall |
Creek Stock and the quartz diorite of the Coast Crystalline Belt.
The presence of a fracture or alteration zone at the edge of the
quartz‘monzonite stock could be favourable for geothermal activity.

Anomaly E could be associated with Anomaly A, which remains

open off the end of line O in the direction of Anomaly E.

Survey Line Interpretation

5.2.1 Line N (Figure 3)

Line N is 1ocate&‘above the break in slope approximaﬁely 800
metres south of the 1978 anomaly on line L (see Figure 2).

Overlying resistivc units 185‘and 280 metres thick extend from
33W to beyond the limit of survey at 8W, a distance of 2.5 km. These
are volcanic flows, identified in test well 78-H-1 as rhyodacite por-
phyry.

Beneath the flows is a zone of low resistivity, probably in

Crystalline basement, which extends to depths greater than present

- survey penetration of 700 metres. The resistivity appears to decrease

with depth, possibly dropping to less than 150 chm-metres.




The low resistiVity derives from a highly fractured or fissured,
hot, water saturated environment.

West of 33W, a moderately high resistivity unit at surface is made

up of metamorphic and/or crystalline rock (Fairbank et al., 1979, and Fair-

bank, pers. comm.). No deep data is available from line N in this area,
but a deep. low observed on line M as it crosses the area confirms contin-

uation of the resistivity anomaly to the west.

5.2.2 Line L, 1978 Survey (Figure 4)

The drilling of test well 78-H-1 100 metres east of the anomaly
provided an indication of the thickness of the overlying volcanics an&
confirmed the presence of basement rocks (Fairbank et al., 1979). The
thickness (255 metres including 47 metres of overlying sediments) fits
reasonably with computer-derived estimates of the thickness of volcanics
on line N. The presence of quértz monzonite basement at 262 metres
confirms that the anomalous low resistivity is in basement; and lends
weight to the interpretation of the line N anomaly also lying in base-
ment rocks. Line L provides both east and west side cutoffs for the‘ancm-
alous zone, suggesting the possibility of a narrow (1 km_widej structural

feature possibly extending out into the valley to the north.
5.2.3 Line O (Figure 5)

Line O passes within 200 metres of line L in the vicinity of the
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1978 anomaly and test well 78-H-1 (Figure 2). As would be expected, the :
line L anomaly data are confirmed: 1000 ohm-metres overlying 200 ohm-metres,
with similar background resistivities to the west. To the east, the Lillooet
River defines the limit of survey traverse, leaving the east boundary open.
The extended depth information suggests that the eastern boundary may not
match that of line L, though no firm interpretation can be made with the
limited data and possible interference from the river itself. Again no lower
limit to the low resistivity zone is seen.
| The overlying resistive unit, assumed tc be volcanics, is indicated
at 165 metres thick. It is reasonable to suspect that the flows may be
somewhat thinner here, and particglarly that the depth of volcanic boulder
material (suspected of making up over 100 metres of the volcanic layers
at line L) would be less.

Background levels west of the anomaly are uniformly lower than those of
line L, possibly indicating deeper oferlying conductive sediments which willl

lower apparent resistivity measurements.
5¢244 Line P (Figure 6)

The east half of line P is strongly influenced by condUctive over-
burden and the parallel Lillooet River. Two features only are of note,
besides the general low resistivity appearance of most of the line:

a) west of 55W the line rises up out of the conductive cover and
a 500 ohm-metre rock is:seen, suggesting that the majority of the line

may consist of 500 ohm-metre material, similar to that of western line O,
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masked by conductive overburden, and,
b) a more resistive unit lies beneath the east half of the line
at a depth of 300 to 400 metres, a layering somewhat similar to Anomaly

D on line Q, almost opposite on the other side of the river.
5.2.5 Line M (Figﬁre 7)

The north end of line M lies in swamp near the Lillooet River, with
the data originating from the last dipole (38N - 41IN) clearly indicating
near-surface conductive masking. Just 750 metres away from the river, the
masking is not readily identifiable, though probably present in‘a more
widespread, uniform effect over the alluvial fan. Between 26N and 36N
lies moderate resistivity material, probably the 500 ohm-metre unit
described on lines O and P.

From 14N to 26N a resistive unit (1300 ohm-metres) overlies con-
ductive material of about 280 ohm-metres resiétivity. This is a good fit with
western line N, and provides for continuation of the line N anomaly in the
resistivity sense, if not specifically in rock type. The ovérlying resistive
rocks are metamorphic and/or crystalline; consideration of the meaning of
the apparent continuation of the line N anomaly (anomaly A) westward under
line M must await more detailed mapping in the area, and possibly drill

results,

South from 8N are conductive rocks possibly associated with the

anomaly. Conductivity is apparently due to intense alteration (and therefore




high porosity and water content) and sulphide minerals, the resistivity
signature further lowered by the deep-V topography prevalent in the south
kilometre of this line. (The topography does not artificially enhance the
anomaly from 14N to 26N however. The tendency here would be to lower both
the value of the overlying resistive unit and the anomalous 1ow, without

disturbing the ratio.)
5.2.6 Line Q (Figures 8 and 9)

Line Q is a step-out line located north of the Liilooet River at
the break in‘slope. Where the cliffs are near, or the slope of the mountain
pérallels closely, the direction of penetration will be centered about a
line perpendicular to the average surface plane. Some additional rock volume
will act to reduce the measured apparent resistivity a few percentage points,
but the relatively constant nature of the slopes paralleling the line ensures
- that no terréin induced anomalies are recorded.

Thevektreme eastern end of the line, from 64W to 75W, lies on mapped
quartz diorite which yields a resistivity signature of 2000 to 3000 ohm-metres.
Beneath approximately 140 metres of the quartz diorite lies an area of signif-
icantly reduced resistivity, suggestive 6f a zone of alteration, fracturing,
high temperature, or a combination of these. Somewhere near this anomaly will
be located the contact between the quartz monzonite of the Fall Creek Stock
(seen on the east side of Salal Creek) and the quartz diorite of the Coast
Crystalline Belt (which overlies this anomaly, at least in part). The presence

of a fracture zone or alteration zone at the edge of the stock could be




favourable for geothermal activity. The present survey line location and
stopping point may be permitting only a diluted sample of a zone lying off
the end or to 6ne side of the line. | |

The quartz diorite signature prevails to the west, being overlain between
80W and 98W by a conductive (100 - 180 ohm-metres) layer up to 300 metres thick.
The signature continues to underlie various structures to the western limit of
the line.

From 98W to 110W a condubtive unit (80 - 200 ohm-metres) dominates
to a depth exceeding 400 metres. Quartz diorite (?) basement is identified
beneath it,rwith the depth to interface uncertain. The significance of this
zone 1s unclear.

From 110W to 126W a 205 metre thick resistive unit overlies a 125
metre thick horizon estimated at 40 chm-metres resistivity. A resistive ﬁnit
(quartz diorite?) underlies the conductive horizon and extends below 500
metres. The extreme ratios of resistivities (1600:40:4000) is suggestive of
a dry steam or vapor-dominated geothermal system, with resistive, sealed cap
overlying a condensate layer (40 ohm-metres), in turn overlying a hot, dry
basement rock. A cold water regime can similarly be presented to explain the
data: volcanic flow rocks sealing an extremely conductive, saturated layer

of clays and alluvium lying over cold, intact quartz diorite.

Respectfully Submitted,

PREMIER GEOPHYSICS INC.
Greg A. Shore

September 25, 1979
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APPENDIX B

Resistivity Measurement Theory

Measurements of the earth's electrical pro-
perties are routinely used to gain insight into the
physical makeup of what lies below the surface. In
geothermal exploration, the leading approach 1is
"resistivity", an active survey method in which the
electrical resistivity characteristics of a selected
region are studied. Quantitative estimates of the
resistivity value are derived for specific volumes

of the subsurface.

Electrical conductivity in rocks (with the
exception of metallic or carbonaceous rocks) is prin-
cipally due to ionic conduction in Water—filled, con-
nected pore space. This pore space may be an inherent
characteristic of the rock, as in a sandstone, or may
derive from interconnected fractures in an otherwise
non-porous rock such as the granite basement of the

Meager Mountain area.

The resistivity anomaly permitted by the in- .

7creésed fluid communication within a porous or per-
" meable zone may be enhanced in a thermal environment

by two factors

a) elevated fluid temperatures
b) dissolved solids, which are characteristi-
cally high in geothermal waters.

In the predominantly water-saturated Meager Mountain
environment, variation of observed resistivity within
a(single‘nbn—metallic non-carbonaceous rock unit
(Such as the granitic basement) is interpreted as a
function of the degree of fracturing of the rock,
with possible contribution from elevated fluid tem-
peratures and to a lesser extent, elevated fluid

salinity.




APPENDIX C

Dipole-Dipole Array Theory

Dipole-dipole array surveys are used af Meager
Creek when terrain and penetration requirements per-
mit. Dipole-dipole 1s a standard reconnaissance
array, with good vertical resolution, good defini-
tion of lateral resistivity changes, and proven
operating logistids. It is used in the Meager area
along valley bottoms where long, straight survey lines
can be laid out. Comparative performance character-
istics of the pole-pole and dipole-dipole resistivi-
ty arrays have been reviewed prevlously by Shore
7”(}978). A drawing of a dipole-dipole array is in-

cluded in FigurevSF-Q; Current is passed 1into the
ground through two current electrodes (current
dipole) and the resultant electrical potential mea-
sured across two potential electrodes (potential

dipole).

The formula for calculation of apparent resis-

tivity is:

R(A) = Ta(n)(n+l) (n+2)Vp/Ig

where R(A) apparent resistivity in ohm metres

a = length 1n metres of each survey

dipole

n = integer multiple of distance "a'",
defining separation distance be-
tween the two survey dipoles

Vp = measured primary voltage across
potential dipole, in volts

‘Ig = current in amperes passed through
current dipole




APPENDIX

Line M

Foi. m DRO AND POMEF RUTHORITY
Eleztrids Intervals 300
irer Laubds Fohiiq Fhal
o 1.6-91  ,quled 1500.6
1 1.E-0t IOES D 5
: 1.E-03 00633
Prr Std Devrarions 20.¢
Cerrelatian Matray 1.08002
L 487¢
-.8486
b Rapac Cat
1 1 1133,9%
& 1 1131.8
x 2 ?54.9
4 2 754.9
s P 7%4.9
€ 3 497.9
? . 3 497.9
El 4 386.3
< 4 386.3
18 “ 386.3
11 S 339.9
12 s 339.9
13 € 319.1
14 € 319.1
15 € 313.1
1 7 308.%
1T ? 308.%
1€ $ 382.5%
13 8 3@2.8
f
wine U, ¥ 1
E.C. HYDEG AHD FONEFR AUTHROFTT (¢
Electriae Intervals 09
Itsr Lswbda Rbced
a 1.E-0} 1863.0
1 1.E-01
1.E-062
A.E-0%

“ 1.E-a7

Fet Stg Deviations ?5.7
Corretarion Matrig 1.0008
L5398
~. 9550
1 Hipac Obs Cal
1 1 4%1.0 SEB. 6
z 1 %68.¢
3 1 S56.6
4 P
< z
€ 3
7- 3
3 3
“ 4
14 4
11 k3
12 5
13 s
14 6
1% [
1e 7
e T
Line Q. # 1
k.o, #ADRO AND POWER FUTHORITY
Electrode Intervals 380
Iter Lanbda Rchsg Rha)
¢ 1.E-01 .21634 1590.0
1 1.€-81 ,38:39 1€03.8
& 1.£-83 ,98c26 1665, 0
3 1.E-05 .Q6¢c08 1650, 4
4 1.€-9% .20604 16%3.3
Fot 313 Decrations 43,7
Correlstion Matcix 1.0000
6969
2568
-.70888
. 6969
1 Nipac Obs Cal
1 b 389.0 1831.4
2 1 1499.9 1831.4
3 F3 §62.8 394.9
4 F4 411.9 394.9
S 3 216,86 234,2
3 3 113.8 234.2
? L] 2%7.9 237.8
& 4 25%.9 237.%
b s 297.9 275.6
10 S 225.0 275.6
11 3 32%.8 318.9
< [ 368.8 318.9
13 ? 534.0 362.3
14 8 402. 46S.1

D:

.

Computer Inversion Study Printouts

TULY 1973
khod
2060,
284.5
9.7
8.3 13.8
1.9800
c.787% 10008
Pcrard His
-2.1 1
16.6 1
1.1 1
~38.1 1
.-z
2.2 1
~6.6 1
-7.9 1
17,3 1
5.7 1
-z2.3 1
14.2 1
17.€ 1
~8.2 1
7.4 1
.S 1
-23.4 1
.2 11
-.2 1
JULY 1379
Ki Thtl
18 260, 8
{3 191.3
&z4. 154.7
2z 141.3
22 140. 0
Tt 32.3
1.0008
- €794 |.0000
Fordif Wts
~24.3 1
2.7 1
25.5 1
~16.8 H
3.6 ]
28.5 i
5.0 1
1
1
1
1
1
1
1
1
1
1
JULT 1978
Rhol Rhod
39. tevo.@
33,1 1038.4
31.7 1758.8
3.8 30z2.2
42.€ BOCTRS
$9999.9 $%829.1
1.00800
T 46455 1.08080
-.9998 -.6380
1.8000 .6456
Pctdif  Mis
-2t.8 1
8.9 1
87, 9
4,1 1
-7.8 1
-51.8 8
8.2 1
7.4 1
7.8 1
-18.3 1
1.9 1
12.9 1
47.4 [}
=.8 1

Thkt
200.9
204.7
203.9
285, 1
204 7

99993, 7

1.0000
. 9998

Line N, # 1 - Line N, # 2
B.C. HYDRO ARD POMER AUTHORITY JULY 1373 B.C. HVYDRO AHD POWER AUTHORITY
Electrode Interuval= 368 Eluctrode Interuals 399
Tter Lanbda Rchsq Phal Rhad Thil lver Lamtda Rchsq Rbal
-] 1.E-081 ,818353 5800.9 <%8.90 203,90 T e 1.E-81  .810%2 13278.8
1 1.E~-01 ,988%532 4172.8 24S.9 185,08 1 1.E-81 .89939 j4534.€
2 1.E~93 ,B8051% 3893.1 245.5 184.35 2 1.E-03 .060934 14889.7
3 1.E-8% ,ee51% 38%2.% 245.4 184.6
: Pct Std Deviations 18,5
Pt Std Deviations 24.9 8.1 3.9
Correlation Matrix 1.0000
Correlation Matrix 1.0000 <4263
.407E  1,0000 ~.8167
-.8704 ~.5866 1.0000
1 Hspac Obs Cal
1 Nspac Obs Cal Pctdif Hes L 1 13131.0 12681, 7
1 1 25%4.9 2198.7 15.2 i 2 1 10861.8 12661.7
2 1 1924.0 2199.7 -14.3 1 3 2 3280.9 6987, 3
3 2 704,08 ?57.9 -?.6 1 4 2 9492.0 6967.3
4 2 735.9 757.% -3.1 1 S 3 2262.9 2953.2
s 3 368.0 372.3 -3.4 1 3 3 3487.9 28%3.2
3 3 471,90 372.3 1.0 1 ? 4 973.@ 1198.9
7 4 2306.0 289,3 -25.8 1 8 4 1285.@ 1198.9
8 4 311.8 269.3 7.8 1 4 s S22.¢ $33.9
9 S 238,80 268.7 -16.8 1 10 S 673.8 $35.9
10 5 zve.0 268.7 2.7 1 11 3 2€6.0 342.0
11 3 327.¢@ 261.2 20.1% 1 12 6 396.0 342.0
12 3 244.0 261.2 -7t ' :
Line O, # 2
B.C. HYDRQ AND POMER RUTHORITY JuULY 1979
Electrode Interval= 380
Iter Lasbda  Rchig &hot Fral Thki,
[} 1.E-61 .@10813% {e0w.0 200.0 290.0
1 1.E~81 .00433 §95.6 189.3 188. 4
Hd 1.E-03 ,00429 astL e 186.7 184.8
Fet Sud Deviations 28.6 6.1 18.4
Correlation Matrix 1.6060
5794 1,0808
-.9813 -,7452 1.0008
1 Hspac Obs Cal Pcrdif Wes
1 1 S546.0 339.6 -8.0 1
2 b 7%2.8 $89.6 21.6 1
3 1 438.9 589.6 -28.7 1
“ 2 315.@ 322.8 ~2.2 1
L] 2 347.0 322.0 7.2 1
6 3 266.0 238.8 10.3 1
? 3 218.8 238.9 -9.2 1
8 3 212.8 238,8 -12.3 1
9 4 224.9 212.9 S.8 1
18 4 186.8 212.9 -~14.5 1
i1 S 23%.0 283.6 13.4 1
12 S 178.@ 263.6 ~14.4 1
13 6 227.0 199.2 12,3 1
ie 7 180.9 196.7 “9.3 1
Line Q, #2 .
B.C., HYDRO AND POWER ARUTHORITY JULY 1979
Electrode Intervals 300
Thik2 Iter Lasbda Rchsqg Rha! khoz Runld Ik L irkd
160.0 1.E-91 .80761 1800.0 38.0 4000.0 <08.8 100.0
90.6 1 1.E-81 .00%46 1665.5 3.5 4000.1! 282.2 95.3
94.8 2 1.£-803 .00538 15%4.8 31.€ 40€8.3 ° 208.7 95.3
111.1 2 1.E-85 .00338 1557.6 40.6 44933.6 208.5 122.8
128.2
Pect $1d Deviations S1.8 99993.9 €2907.3 4474.2 99999.9
99999, 3
Correlation Matrix 1.6000
-.843% 1.c000
-.08834 -,13240 1.0808
.82%9 -.9994 . 1527 1.2000
-.8436 1.0000 -,1338 -.9994 1.6000
1.0008
. ! Nzpac Obs Cal Pctarf Hts
1 1 926.0 993.7 -6.8 1
2 t 809.8 993.7 ~18.6 1
3 1 1299.0 993.7 0.7 1
4 2 643.8 393.4 €3.9 8
s 2 662.8 393.4 68.3 [
[ 2 411.0 393.4 -1 1
? 3 133.0 236.? -43.8 e
8 3 216.0 236.? 8.7 1
9 3 113.8 236.7 -52.3 [
18 4 3%2.8 248.1 63.3 [
11 “ 257.0 240.1 3! 1
12 4 2%5.0 248.1 6. 1
13 s 297.8 278.8 6.8 1
14 s 228.e 278.8 ~-19.3 1
13 6 325.0 323.5 .S 1
16 3 360.8 323.5 11.3 1
17 ? $34.0 368.3 4.9 ]
18 8 482.9 413.8 ~2.7 1

‘1. 8080

- 7348

Povdaf
3.8
~18.6
~tig.s
7.2
-30.8
15.3
-23.9
€.7
-8.5
17.6
-28.6
12.6

[ Y




	GT21.pdf
	GT21_p2

