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Abstract

Twenty-two heat-flow determinations and eight estimates (from thermal
gradients) in the region near Cajon Pass indicate a somewhat more complex
thermal regime than was heretofore apparent. At the Cajon Pass site, a
combination of Pleistocene-Holocene uplift and erosion, topography, and a
steeply dipping but poorly characterized contact between rocks of differing
thermal conductivity introduce large uncertainties into the value for regional
heat flow to 1.8 km. Heat flow near the San Andreas fault and within the
Mojave Block averages about 70 mWm 2 but may be underestimated by 10% or
so owing to systematic effects of climatic changes and downward water flow in
the upper 150 to 200 meters.



INTRODUCTION

The first DOSECC-sponsored continental scientific drill hole is planned
for a site near Cajon Pass north of San Bernardino, California (Figure 1).
The primary scientific goal of this well is to provide data bearing on the fact
that there is no observational evidence for a heat-flow anomaly over the San
Andreas fault in spite of experimental evidence for high friction, a paradox
(Henyey, 1968; Brune and others, 1969; Henyey and Wasserburg, 1971;
Lachenbruch and Sass, 1973, 1980). Interpretation of the heat flow from the
existing 1.8 km well at this site is complicated by the structure and
Pleistocene - Holocene  tectonic  history of the Transverse Ranges
(Lachenbruch and others, 1986a, b).

As background information for thermal studies related to the Cajon Pass
project, we here present information on temperatures, thermal conductivities,
heat flow and heat production for the existing Cajon Pass well and for a
number of other wells in the western Mojave Desert and adjacent Transverse
Ranges.



HEAT FLOWS

For completeness sake, heat flows previously published by Henyey and
Wasserburg (1971) are also presented in Table 1. The overall quality of the
latter data is comparable to that of our own, except that Henyey and
Wasserburg (1971) typically measured many more thermal conductivities for a
given well than we did. Our choice of fewer samples per well was dictated
by a number of practical considerations. In addition, we are satisfied that
the average of 5 to 10 samples over depth intervals on the order of 100 m
characterizes thermal conductivity sufficiently, considering the other sources
of error. Additional detail regarding heat-flow calculations for individual
wells are given below.

US7: This well was drilled for purposes other than heat flow, and no
systematic sample collection was made during drilling. The six samples were
scooped off the ground surface near the wellhead so that no depth could be
assigned to individual samples, and no thermal conductivity profile is shown
in Figure 2. Significant stratification is evident in the gradient profile
(Figure 2), and the apparent gradient falls off markedly below 800 feet. Our
heat-flow calculation is based on the harmonic mean thermal conductivity and
the least-squares gradient between 400 and 800 feet.

PSA: This well was drilled on the southwest side of the San Andreas
fault (Figure 1) in a porous sandstone of the Punchbowl Formation. Based on
information from cores and outcrop samples, we estimated a porosity of 20%
and adjusted the measured grain conductivities accordingly.

PSB and PSBB: PSB was drilled in 1977 as part of a regional stress/
heat-flow study. PSBB was drilled later to obtain deeper stress data.
Heat-flow calculations over two intervals in PSB are in reasonable agreement,
but in neighboring PSBB, temperature gradients decrease systematically to
depths greater than 1000 feet (300 m) strongly suggesting a local hydrologic
effect.

Heat-flow calculations for PSBB are summarized in Table 2. Corrections
were made for the variation of in situ conductivity with temperature (the lab
measurements were made at ~25°C), but it is seen from the table that these
corrections are trivial. It also is seen from the table that heat flow varies
systematically in the upper 300 meters with an average of about 80 mWm 2
below this depth. This is in contrast to our mean value of 65 mWm 2 for
PSB. Comparison of the last profile from the original hole and the upper 400
meters of the new hole, Figure 6, suggests a probable cause for the
systematic variation in the upper 300 meters of PSBB. Temperatures in PSBB
are very similar to those of PSB to a depth of about 250 feet. Below this,
they are systematically lower and increasingly so to the depth of the old hole.
The original hole was cased to total depth, and the new hole has casing to
nearly the same depth; in neither case was the casing grouted in. From the
difference in temperature profiles, it is apparent that the hydraulic head
decreases with depth in PSBB and that over considerable depth we have a
slow, downward percolation of water. Qualitatively, this has the effect of
lowering the gradients in the upper part of the hole and increasing them with
depth. Consequently, the heat flow below 300 meters, though internally
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consistent, cannot be interpreted as the regional heat flux. The average of
all component heat flows, 74*3 mWm 2 is about 10% higher than the value
published for PSB. Whether this mean is regionally representative depends,
to some extent, on how we model (quantitatively) the hydrologic regime within
the hole. An understanding of the measurable physical processes occuring
within this hole probably requires that we look in some detail at temperature
profiles in an attempt to determine just where the water is leaving the well.

Some further insights into the thermal-hydrologic regime of this borehole
may be gleaned from a study of three profiles (Figure 7), two from PSBB,
and the last profile from PSB (shown in more detail in Figure 6). Among
these are:

1) Temperatures in PSBB are in equilibrium. Two logs obtained nine
months apart are identical, confirming that the latest temperature profile
represents the equilibrium formation temperature perturbed by whatever quasi
steady~-state hydrologic processes are occurring in the borehole.

2) The lowermost 100 or so meters of the profile from PSBB could have
been predicted by extrapolation of the bottom portion of the last profile in
PSB. This, in turn, suggests that the water moving downward in the hole is
exiting at various permeable zones within the hole, and that we have very
nearly regained the steady-state, conductive regime near the bottom of the
hole.

PSC, BBUT: Another pair of wells were drilled near Black Butte. The
first well (PSC) was drilled to a little over 700 feet (Figure 8). No unusual
constituents were detected in the cuttings that would explain the spikes in
the gradient profile at depths of about 300 and 450 feet (Figure 8). These
could be the result of thin poorly conducting layers, or lateral water flow in
thin, permeable zones. In neither case do they have a significant effect on
the heat-flow calculation. As “~with PSB-PSBB, the deeper well has a
systematically increasing gradient with depth, in the case of BBUT extending
to a depth of about 400 feet (122 m, Figure 9). Once again, this can most
probably be attributed to local vertical downflow of water. In this case, the
mean heat flows for the two wells are in reasonable agreement (Table 1) as
are the component heat flows below 122 m in BBUT (Table 3). The heat
flows agree even though local variability results in a nearly 2°C displacement
between the two profiles (Figure 10). The two wells are essentially at the
same elevation, topographic effects are negligible, and the collars are only
1 km apart. The displacement between profiles would thus seem to arise from
local lateral variability in albedo or some other microclimatic effect.

PSD: The temperature profile in PSD exhibits some inexplicable
irregularities (Figure 11), but the average gradient between about 370 and
640 feet is reasonably consistent although there is a suggestion of an increase
in gradient with depth.

PSE, HVI: These two wells were also drilled at the same location. Once
again, the temperature profiles vary in detail (Figures 12 and 13), but there
is no evidence for systematic gradient variations and heat flows from the two
wells are in good agreement (Table 1).



HIVS: Another moderately deep well was drilled some 10 km west of the
previous pair. The gradient increases with depth below the water table
(Figure 14), but conductivity decreases proportionally resulting in a constant
heat flow to within the uncertainty of the measurements (Table 1). Sufficient
material was not available to prepare samples for radiometric measurements.

PSF: This well was originally 670 feet deep but was bmdg‘ed at about
370 feet when logged (F1gure 15). There are only two conductivity wvalues
averaging about 3 Wm ! K ! in the gradient interval. In this instance, we
judged that the entire conductivity sample would be more representative of
the gradient interval than these two values, so the average of all 11
conductivities was used in the heat-flow calculation (Table 1).

CCT: The temperature profile (Figure 16) is curved indicating a
systematic increase in gradient between about 22°C/km at 100 feet to nearly
30°C/km at the bottom. The only plausible explanation for the observed
curvature is downward water flow. In this case, the best estimate of heat
flow is the product of the least-squares gradient and harmonic mean
conductivity (Table 1). The value of 69 mWm 2 should be considered a lower
limit, however.

KJN: This shallow well (Figure 16) poses no particular problem in
mterpretatmn

CAJN: The thermal regime of this well (Figure 18) has been discussed
elsewhere (Lachenbruch and others, 1986a, b). These papers discuss the
ambiguity in the heat flow of the upper '\»1.8 km because of the effects of
poorly determined porosity in sedimentary material, uplift, erosion and
refraction. These result in a large uncertainty in the value for regional heat
flux. We here tabulate component heat flows at 1000 ft (305 m) intervals
(Table 4), apply a topographic correction, and use the analytical models of
Lachenbruch and others (1986b) to estimate the "most probable" values for
equilibrium heat flow. The effects of steady-state local terrain and
Pleistocene uplift are of the same magnitude and of opposite sign (Table 4).
The gradient correction is thus dominated by the effects of erosion during
the past million years or so. Porosities of 9 outcrop samples of the
sedimentary rocks range from about 6% to over 20% (Table 5) with a mean of
11.2#5% (S.D.). "Uncorrected" heat flows, assuming an implausible zero
porosity for the Crowder and Punchbowl formations exhibit no systematic
variation with depth and average 98*3 mWm2. Using corrected gradients and
the zero porosity assumption results in a somewhat lower heat flow for the
upper 305 m than for the remainder. We believe, however, that the porosity
of 11.24#5% is the most plausible assumption for the sedimentary material.
This results in a mean heat flow of about 60 mWm 2 in the sandstone and
about 78 mWm 2 in granite. The exact configuration of the contact between
granite and sandstone is not known, but from surface observations it seems
likely that the dip is at least 45°. The companion paper (Lachenbruch and
others, 1986b, Figure R-4) shows two exXtreme configurations that would allow
the regional heat flow to be either of the two values. These extreme
configurations are unlikely but neither can be completely ruled out based on
what is now known. Based on the extreme values, the most likely value for
regional heat flow at this site is 69%9 mWm 2, consistent with other
determinations in this region (Lachenbruch and others, 1986b, Figure 3).
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The uncertainty estimate is low because it does not include the uncertainty in
the corrections to the gradient, and for the sedimentary rocks, the
uncertainty in the porosity.

GMC: This well (Figure 19) provides a straightforward determination of
heat flow with a slight upward correction for steady-state topography
(Table 1).

STD: The Stoddard Mountain well (Figure 20) also provides data that
can be interpreted simply.




GRADIENT WELLS

Temperature profiles from eight additional wells in the region are shown
in Figures 21 through 28. These wells were selected primarily as observation
wells by T. L. Henyey and his associates at University of Southern
California. No rock samples and, in some instances, no lithologic information
were available for these wells. We have listed the least-squares gradients
and, as an exercise, a range of heat flows corresponding to a plausible range
of thermal conductivity for the appropriate lithology in Table 6. With the
exception of US8, a very shallow well with a thermal profile obviously
disturbed by water flow, all heat-flow estimates are within the range
determined from the heat-flow observation wells.



DISCUSSION

The primary purpose of this report is to document some previously
published and new heat-flow wvalues near Cajon Pass (Figure 1). The
previous sections, Figures 2 through 28, and Tables 1 through 6 should allow
the critical reader to make his or her own judgment of the quality of the data
from individual wells and of the appropriateness of our interpretation of the
data. In this section, we make some observations concerning the entire data
set, particularly as regards the relation between heat flow and radioactivity,
and heat flow as a function of the mean depth of determination.

The present data set is largely compatible with the results presented by.
Lachenbruch and Sass (1980) wherein the average for region 7 (the Mojave
Block) was about 68 mWm 2 with no peaked anomaly near the fault. The area
studied in Figure 1 is not entirely coincident with region 7 and includes a few
more points. The average of the 22 values from Table 1 is 67+2(SE) with
once again, no peaked anomaly near the fault. Because of the various factors
already discussed, the possible range at CAJN is very large, but based on
the most plausible wvalues for the effects of topography, uplift and erosion,
and a position midway between the extremes on refraction (the most poorly
determined disturbance) the mean value of 69%+9 for CAJN is compatible with
previous results.

Heat flow versus radioactivity. Heat flow is shown as a function of
radioactivity in Figure 29. As has been shown for most of the Basin and
Range province (Lachenbruch and Sass, 1977, 1978; Lachenbruch and others,
1985) there is no simple relation between these two quantities. The original
relations for the Basin and Range and Sierra Nevada provinces are shown for
reference in Figure 29. For this data set, the correlation is extremely poor
(RZ = 0.004) with an intercept of 70 me 2 and a slope of =-0.5 km as
opposed to +10 km for the relations depicted in Figure 29. Considering the
complex geologic history of this region, we should not be surprised that no
relation between heat flow and near-surface radioactivity can be defined.

Heat flow versus depth of measurement. Figure 30 illustrates the
variation in heat flow with mean depth of determination for sites within 10 km
of the San Andreas fault (no detectable variation exists for sites greater than
10 km from the fault). A close examination of Figure 30 indicates a marked
depth-dependence to a depth of ~500 m and scatter about a mean of between
75 and 80 mWm 2 below that depth. However, it should be noted that the
deeper information all comes from two hcles; one (CAJN) with uncertain
corrections, and the other (PSBB) with evidence of local hydrologic
disturbance. In general, we have found that where there are pairs of
shallow and deep wells (PSB and PSBB, PSC and BBUT, PSE and HVI), there
is no or little indication of hydrologic disturbances in the shallow well, but
the shallow part of the deeper well exhibits curvature in each instance and
the shallow heat flows do not agree. We suggest that for the shallow wells
(which are mostly above the water table), we are able to measure regional
heat flux to within %10-15% but when we drill an intermediate depth well
(~1 km) the upper 200 to 300 meters tends to be disturbed by downward
water flow under the influence of slight head gradients in highly fractured
and hence, very permeable rock to depths of 150 to 200 m. Heat flow might
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also be affected by a climatic disturbance with surface amplitude of 1 or
2 degrees which was initiated during the past 50 to 150 years. This might be
responsible for a systematic lowering of the regional heat flux on the order of
10% in the upper 150 to 200 m, within which depth range the majority of
heat-flow determinations in southern and central California have been made.

A combination of hydrologic, structural and climatic effects might be
distorting the shallow thermal regime of the San Andreas fault zone and
surrounding areas, as suggested in Figure 30. It appears unlikely, however,
that this distortion will have a major impact on the interpretation of heat-flow
measurements in this region.

Acknowledgments. We are grateful to Fred Grubb and Bob Husk for
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conductivity measurements. We are indebted to Don Stierman for making the
samples from HVIS available to us and to A. R. Smith for determinations of
radiogenic heat production.

- 10 -



References

Brune, J. N., Henyey, T. L., and Roy, R. F., 1969, Heat flow,
stress, and rate of slip along the San Andreas fault, California: Journal of
Geophysical Research, v. 74, p. 3821-3827.

Henyey, T. L., 1968, Heat flow near major strike-slip faults in
California, Ph.D. thesis, California Institute of Technology, Pasadena,
California.

Henyey, T. L., and Wasserburg, G. J., 1971, Heat flow near major
strike-slip faults in California: Journal of Geophysical Research, v. 76,
p. 7924-7946.

Lachenbruch, A. H., and Sass, J. H., 1973, Thermo-mechanical aspects
of the San Andreas fault system, in Proceedings of the Conference on the
Tectonic Problems of the San Andreas Fault System, p. 192-205: Stanford
University Press, Palo Alto, California.

Lachenbruch, A. H., and Sass, J. H., 1977, Heat flow in the United
States and the thermal regime of the crust, in Heacock, J. G., editor, The
Earth's Crust, Geophysical Monograph 20, p. 626-675: American Geophysical
Union, Washington, D. C.

Lachenbruch, A. H., and Sass, J. H., 1978, Models of an extending
lithosphere and heat flow in the Basin and Range province: Geological
Society of America Memoir 152, p. 209-250.

Lachenbruch, A. H., and Sass, J. H., 1980, Heat flow and energetics of
the San Andreas fault zone: Journal of Geophysical Research, v. 85,
p. 6185-6223.

Lachenbruch, A. H., Sass, J. H., and Galanis, S. P., Jr., 1985, Heat
flow in southernmost California and the origin of the Salton Trough: Journal
of Geophysical Research, v. 90, p. 6709-6736.

Lachenbruch, A. H., Sass, J. H., Moses, T. H., Jr., and Galanis,
S. P., Jr., 1986a, Thermal studies at the Cajon Pass borehole (abstract):
EOS, v. 67, p. 379-380.

Lachenbruch, A. H., Sass, J. H., Moses, T. H., Jr., and Galanis,
S. P., Jr., 1986b, Thermal considerations and the Cajon Pass borehole:
U.S. Geological Survey Open-File Report 86-469.

Roy, R. F., Blackwell, D. D., and Birch, F., 1968, Heat generation of

plutonic rocks and continental heat flow provinces: Earth and Planetary
Science Letters, v. 5, p. 1-12.

- 11 -



f3Tney yoolaen ‘- 3°9H

*31Tnej seaipuy ues ‘°J°v's
*(NCVD) 93Ts sseg wofE) JO UOTIBIOT SMOYS YSTALISY *ST[aM Juafpeal

-2anjeradwa] pue MOTJ 3©9Y JO SUOTILIOT YITm 3I9saq oAelo]] uaajsemyinos jo dey 1 2an3fg

—w — v v LR v v AN L] A—
woe 0 o2
- —ﬂ-q-q-- -—
wy 02 (o] 02

018S ' ' _

2c8s jueipnig O

mmw MO|} |DOH ©

NrYo ¥
\
. 9sn© /«ma 8sno
gasd‘asd o i
0L ebtC _|—>O¥¢.P|_ .qu._
° 1n@a‘osd®
o], [}
asd e 03 CMI..__
®gis IAH ‘3Sd® ega N IHT® /_M,:/
Py moising
o 4Sd®
o5 b NrY
100°
] |
olll o8Il

(1



* (dureuradn) /S woij sofrjoad jusrpead pur sanjeasdws] g 2andyg

—

NOMIAIS AVISBIG NOLLVIMNO#MNI  XONO!

13

EENEEE NEN - NERS L - R 414 L S EREEE RN -{- L4444 N IRRENRNNER
T syl SRRy EERRSRRR J- SENBA N 1T SRRENERER 1l 4 A
+
IR - BENE S - BERE P NE T NS -+ . 14444 - - 44 - 44 ~t- ERSEBSNERRERNOERARRES
JA3 -4 L1 OO . Lid-44 + )4 - N Ek 4 - +- RpREEEN RN IR NRNNE R REN dH L
1] L] HANERERERNRE TR T . ~ hv . |- 4 < LTS ST HA 1 T4
o ERNRS EEENGNESAANENE G NN FENRNNEN . -+t R 1 R |- ~ A d & -t 4 N RENERNE
REugE RN R - A 44 R p 44+ - - s 4 441 A Al Ha41 4 NRERE NN
O TN I O O I L1 IR I I Iy SN -4 {11 441t - 4 4-4-1-F 44 - - I -4 <14 - - -1 E S0 [ 5 O N0 O NN U N BN IRy I A N U IO U U IS NN R N AN O O 44-}-
| - 4] R -1 - 1. RUNENEEE L 5 - - - Hl- -] H- O A A D 0 ABNENN
L+ ] - -3 - - = b -4 = -4 ) - -4 -1 - —t -4 ~4 - P —+4 -+ 4 - - - -4 -1—4-4-§-1- % —+- e - -} 1 -} -4 - 4| - -
-1 JSAHATH I HAE LI - NEENE RN AT e e T AR T ANE RRNENENREN
uEEN B 006 (0 1 A O 0 0 O O 0 B 6 9 I U N Ny N N T O R O D RN HENS A4 A 441341 REREEERNEES IERREEENEN ANNEEEN
EESUEN RN RESEEEN RUBERREGREREYEDA t-HH . BRREREEYR ERRE 14 L 41 R 44 EE 144 d- R
FEA B R DT T T T 1 T ERERNRE I 3T EENENANN
SNNBREEENNE NN RE - -4 1 RE RSN . EREERSgREN FAE TR ) SERNARRERESNEN ERERERNENRENNDS AENEEN
- 4441 4 Y HET 4 - -1 -] - | - 4 441 4~ 4 F441- - -1 SRR +4-14 - PES {4 -4 -+
- - E SRRE Ry EEREERENEENEDRENEERS NN AR A O R R -+ RERREEREEY R - IRERNE FERNR -1
44t ]- 4-1-H4- NN ENE I ANEENSEDEE NN, JERSR N . 4-1- 44 4 L Y1 N OO O O U 0 O A
-4-1-44 b f - J U - -+ - I 0 I I - -4-H R R +4 +4-3-4-1- -4 -
EEEERENEN 4 4 H14 411414 B - REEERE A4-HH - 441 NEREEENpENNY NSURSREREY ERN
FRERENNNEE SREEN ER. 4+ {4 REEE HEOREREOEENEEEN BEYEREFRENEREREGR RERRERORE L1 4 HH R e F 14
IEGRE INBREERENRDEEY | REERNRESE NN ] R L P - L - BEEROEN B 411 | -1
-4 N U0 AL O N OO IO O NN O O 0 S N Y Ay S Y . J D I Oy 09 B S tidd 144 55414 4 441444 0 N B U U 55 O NN N I I I
RENEE e 4 ERERRRURESRNUNE YNNG ARN S EESRNRRRENENNEPRAERNEN R ENNE NN R R REE 1 EREEREE
BAYSEEREN J4 44 H- | - 34 FEEEREREN N - RN - - YEERERENEEN REENEDR s -1
] ) A3 Ly A8 a4 AL FAE TR 1 s [ NEERERA NN
J 3T Thiq- 111} SO AR B A A 4H 1 ;
B N0 (5 Y I A9 144- 444 L1 § J S RO Ny Y O 5 00 O O N N PUSH 55 O i 35 N -1 T I N O N N O O Y O N N U N N DO N O NS N OO N O O O - b
41~ ENN FUNEE SRR 4 LT ERE BRI EENNESNEE IERENRREES JESEEERENENEER N ‘AT
- 14 L1H -] F N OY W Oy S I Y N RN 44 4- SEEENRRRN
O T L T e T e Lreid g ] panppel
J O O Uy S O b+ 1441-+4 41+ S 44-1-444 J U DN N6 0 N I B N NN 3 U Ry Y DN B ¥ SN N A 6 L4-114.44-1-1
N NENEE BN . {1 R ERENDRRESERERERE NN NN -4 Nan Re {1 §- - 441 LEE RN RN
ESREN ENUEHURAREENRERRNEEY NN B EENGEENEERSEE AN R RN RN E
4 4- D 1T -4 -1k AR NORER 4.4 L 11
. 44T L4 AT E
REN AN RERSEE BEENNRNEEEE i NENNREEREN S H- - EREEEENEE.
4 L4 444 44 -3 - - - 4 4 -4 -t N
1] TF 11 TR A 3 B T L AT TRy H

HEY
v
H
v
I
i
.
T
L
L
JRN
—t-+
T
T
T
1
i
t
L

H

}

1

T

i

T

T

:

;

i

f

T

!
R 40 J)
y I e AL 48

4 .44t i - RIS PR EIRE N 4 4] -} - - R L |-} .
n
RES NP LT 1] 11 BEN EREEN ST O O AR EURNEEENARER VERNES NENE w9

ey 1Y REN RN 1 RS HERRNREEYERE NANNENENR ERRER NN N RN EERE) UARE NENE RERER
BEEEE RERE SaREE 414 4 EEER RN EEENN NEREREEEES S . L34 b id g o {4 44— NENR NS, 8
144 LR 117 R SRR NEEN LV VT L DR E AT A e S R 3 NI H-- -

444 4 B 4441 ] L L ERRERNN JERNUREEN IR ENRURERREN SNENREERE ] RERE X

-4 EE = - . -4 441 t1-1 4144 -4 444 - -} - +-4-4 -4 -
A4-1-- O 444 )] 4 44444 -4 4 Ltdg L 4 1 J.LE 144
ERNE NESREE ERERE NEN AT A NNSEEEARENNE NN T Ir 1| aag

-1 1 NEENN . RNES -4 NERENESEERREY N AP FEH A A E R T NN S 4
HH- 4 [ERs JHEHHS T3P T BERRERNE J T T3 TN 4]

PR YR I B W A {44

banununsRahanl REISE “Nuk unl IREEaRNaEs s 1= LRt R AR e e s N T
4.4 4 ,.‘dt EEE RN - - NEREN - . |- »W. NS NENERERENGEN 444 8- E 447 1444 -
dhb g pgafd 444 4100 P O I O S Lt 44 _ 1 1-{ ARREREEEEE N - - Lt [ 6 A I N N N N S N -

———
1
T
1
T
n
i
T
1
1
T
L
v
L
n
i
It
T

TR N
L
T
1
4
+
“
t
i
Il

T
b
s
T
"
:
I
T
T
T
v

1
.
T
T
-t

I
+
1
b
1

i

4 -+ 1 - N B . - - - - {4 S0 00 1 0 I O U O O Oy N N OO DN Ay I S O 4

= ot 08 B B wa - -4 -] - - - 4t 14 4 11~ = 4 A4 -4~
+ -1 - of - b4 4- b 4 44441444 4 U W B S O N %

-4+ - - -4 - - = - 4 - - -4- - —4- -4- P o .




*%0¢ 30
ureid aae soaenhg

£3TSoa0d pownsse Ue U0 DOSEB( SOFITATIONPUOD uorjewiol fsuldrs snid ‘sSaTITATIONPUOD
*¥Sd 103 sO1TJoid £ITATIONpuod Tewasayl pue ‘juarpeas ‘sinjeasadws] g 2an81g

[T7- 1414 - ki - i i - R : | . R - - - ] - TI3TFE . L AR
AL AU R L ; m m i . r ﬁ + T T | *, ;,“ -
| gl 129 TN SV p MR = T TR R
A T e S T T e
T S ITER BEER I T T
L. 4. -}~ mEE NS L Lt . L3 . L - RS NEE A
NN 414 R RREER | - - -] JE L 111 ERASEE R L - ) RRR ] RED -
T DT .* Ings hal 1L A T HTH TR - 177 R
|- . i ﬂ RERERS | R - - RERREER 4141414 -1 41 b NN N EEEERS R . .
- HHAH TN Tttt l et ad ke T
‘T* {4 -1 - m g 4 + - - L tEed -1 4 o i PRI O I O O ] §- -

i . 4 ' 4141 - -} 4- oy 4 -} 4 EREENNNS - - [OS T0  6 E  A  O I%  o -}~ 4-
41 E P N R R T L 1117 L EEE T HE R WL
LR T S EHA RN EE A - - - - - HHAHHEHH
! { 130T e T - TLELLA ul - 1717 y ARk N RRAANS T - Tt
auul - wufBRANE Rhnnd Aunalh TET e A 1 34 Tl rE T T EER R ] - Nupius
_. m - -k - 40 - . - 4 - .- a4 344 - 4 - 4.1 i

B [ EERE RS 1.1 BENEESNE a L I W SENNENEENANERRNE -
i R LR L RRASN Lokt eH B e e e e e e L.!H.‘. Aaank
I . S 4 441 -1 4 1 - JdE |4 J44 -4 IO W O 1 PR O I L [ R I
" T ISR AN ERR AN pRRNE EAN TOTOT UELHE T T e e e T e T e T T
i NEE NN REERN RN SR Ed Y RRE R RERRE RRARD \ANAY ENRRRRY LT - R E SHEFHET ITHa
i munl Bndy IREas L gRARunnndA RRRRARARES Rt .n/.., TR e LT R R R I e e e e e
- e } ] rL 4 - 4 — 4 - - - [l ~4- - = - o B B A.Aj\wﬂv - - o o -4 $- - 1 -+
Asfx] Bugp FRunl RRSEE N guus ERNEE e NN U R N e e e B e e e e T ul ’
iy re - ATL T § L lflri,f, COA A AT Rann
Eul Ppune ] e - e A A L ING L R e P e B e T -
Lt ST AT H A A TR 111 .t.%_ L T :..fm,rfnr.ﬁ,ii o : 1 |
4. 44 € 1 b - -1 -1 44 - A - -4 | 1-- -1 b .T;l P ) Wy Oy Y 1 4 N
e Tir HHL [ M 1 L e e A T R R A T TH T T T AN A
IuRat Ay T T C e Tt TTETET T INARRRNANE R RN NN
4 - L1 44 - 0 I O 4 J-14-4-1 14 11 44 - R - RN REE E 1441 -
C i SREY Nl EREAENERN g Enhnndugdinsond BunEnEnEnsdufnnaunnd iig unr/ﬁ,%‘:uﬁ ] Wi FHE R 1
. g Bhid | VLR B R e e e R NG R e ], e R e
1 kny - R A R P R e ek ;m.i.w..,..linn-w,. Enfouinnnd iy HHFH ‘
o 11 S B e e e T TR T T L N HE T B T 24 B
gl ERE uiing iugnl fukndhulin TR R L e e E e E e e T e A - ] 5

BEREE ERSE RGNS RONEN AN RR RN SRl A R A e e e e P T ek T HA T3
ST it hulind ERkugy TELTET AR SRS u ks ! THFFHEHER LA B T .
indng EAnhi H 1 HRR AR R S AT R abekasansinapabitRnnifnkuntinknnnhunl fuw

gj ey 1 . ﬁ RN L LV ER e b e ke R e L e

: I I ) Y T e S i s d EE A B e
mERE AN ] Wb b e L . : ST T : 1 DT T
- - — - -1 L'!ﬁ - - . . 4.} 4 4 - i -
pRRRe Nul Sl ) : ¥ 11 - AR nniRy SHATHL R
. ” . _ i et | . - 1 ! - » n - chid- Ly ﬁ L. -
1 " ' , + . H i | .: ) _‘ i - . 1 i g Hi
] |we|{=2]| 2| G I 44 WIS
e YT _ >y TEy ddUAWS : ] THATET

AR

[ @
b
.
T
T
T
L

LT

-

NOISIAIG AVIEIO NOLLYWNOINE  XINOM.LM

WY M 81 % 0L 00-888-900



*qsd 103 saffjoid LITATIONPUOD TewIdYl pue °Juarpeid ‘sanjevaadws] ‘4 2andTg

M EITTF TTIAE T S TR T T T F I T I D
R T LU TR T
H 3l it -1 N 1 RRCARA N MVA“—- ) - > £ NI i 3 C * (..r— A“—MUHH.‘:M..A:T ST
T 1 . A 1 JLATEL T A U e e ey

1] T e T HERE B T T
17 IERERRANRORNRRRNAERNERUNE T3 LT 4 PAREEREREBRES IunREnnus RENN Frd a4 14
1 .Lm T EEd R L T JA VAT TR P 1 L TH AT 4T ‘lLﬂ kushESkdnkudol Snnansnnl
N R s EcaRhRa R e e R R et R TR A RCHRS T

- 4] ] L1 R MR N R 4 1.0 nEs N 4.4 -F

ER ENEEN I G T VR A T ) AT e e R SRR RN
L JASERESERSENpEGERURYE .fﬁx- llu.L‘r Sl b s e BRRE Ry

S A HEOTT T HHATEHHT . AT FAETHH TR -+
1 O O T TR T R A AT T T IR puEwE ERERR AN N RRE N AR gapRENSRpREY
- - 14 = 4- - - |-4- EREBENPNYS - s 44 4444 o B 1 B Y 41144104 A1 |+ P
R | [ B FERNED 1] 1 NRED R . TH T 1T

1 REBARRE AR Nnnn e ERERRESBRE o BRNEERERERRENAN ERRY AN 1]

L - ) OO O O 4441 4o b4 b L4444 444 4+ ¢ 4 4+ -4~ 44 4| -4 1444

NEpER NN RENN - T ET BERN N C T RUBEEN
. BENRRNEE SRR RABES I1r LT - LUV ] HA A
1 T T Y B 1T FLr /1 LRI T §
-+ -4 1 4- 4 i A+ - S008I U0 O O O A R B - t 44
- -+ ~S4-4-4 340240} 4-1- 4414 - - - - 44 434 -4-}
- 4 + 4+ -+ 14~ - ~4 -1 +-1 11 -1-14 4 §-| B - 44 vvﬁ - H—{= - -
L LR LT R e - e e g e e BRg N ] ] -

- L L - FRNE RS i INRGS RNEEE RSN FRARS ERUNNENENENNENE Ny -} - 44+

- NENE NN 4 4 4444 44 . R FEERNERENEpEEEN - R

BENNERARE RENRE RSN NOUERURRPRBREHNNEY NNNNEEDEY A . JI,¢¢<‘¢L.LF . R 4
- -1 ---4-1d - . L 4411 H BN RN S 4114 BEE 44 4 4144 -

| RE RAERY FERY JH JTEHTHAE = IERENSEEUNEEENENE NN ARENENE 41 H] ROREEERRER 44
- 4144444 - NERE ] 4 RERREaNE ERNERREN JOL 16 O 5 U O B I O O ARENEARNNAEE ENERS 4§t

E EEEREE - -4- R R +- EERES 4 -14-} +-b 1 - ESRIE Ty N B -1 4

- O N 0 A = 4 - - B - 444+ 14 44 I B O Y W <-4 14444 14 4+ - EEREENENEE -{ 444} 444+

44 4 -1.3- -4+ . - - - 4§41 . 4 —4 4. {41 L . - 4 - -4 4

S TS R HHHHHH T 1A . 1 FHA

- - - iy -} 14 NEUE S B I O ) Y D% i tid L4 41 LEf 4] - 4444 - L4 -4 41
11 4 - 444 8414 - - 44 - |- . - - -4 4 4 § B O B 0N 44 -] - - - B S - - -4

T T T LI A ..:@. THHAL ek et rr‘ 3T I T

by LT T e e N 1 |

NERERNEER - - R g 4 -+ i N - REN - R 4-14 {4 -+ -4
. S AT ; 14 .. T N R PSR
11 - 44 - 4 {- - A1 B - t 41 44§ 44-4- - [ EAY DUJ 306 1 N SN B0 O {-4-4-
-1 £-14 - EREES L} - - 2 - I N O O N Y -4 A4 -4-

-
"
T

Joo Lo
+

-

[ARER S

-

v

NOIIAIG AVISBIO NOLLYINO#N

5



*gd4Sd 103 saTrjoad LITATIONpPuod Tewadyl pue “Jusatpead ‘aanjeraduws]

*G 2an3tg

IERENE TR R - JHEE - Y] 1 - . ! » . T TT T T

1t _ . uﬁ L L L f tﬁ il ) m ! % - T RARERERR FRRBRpaREn
HETRE R HHITTHT R e TS aD SO T T
440 i , L)1 IRE NEER R i -1- - . 4 . - - SEENE
L H G L.\,_ D) 1wr Bbrtbr bt b e b e m e t e e b e e A L et e e e e e T
1l T E A e e AT FH L H 1L P L
H T et R T e TR e e
e .L,w R THH TH A HHTTHEHTH G H AT TP AR T AR e
Ak A DA AR B A R B FEEC T R R R

il
1
T

R Rannnd RN AR - Ref RSN nSRNE Runnunuuyd RARuNERpul IRuRARSu)
s 1 LHTH AERERERy S FTEE EE R AL R ..ﬁu.H, 5
Ends L EEEE L R N L L s U e T g nml AR AN ()
- MR R N H A T I R T HIHH HT T

et

I

|
s M

—

Ll

T
FUSEVEREY She

T Huz;ﬁr. JAERRERESRERSHER] A PN T T FEHH HHHER welp Rukinhniralid BRIy

: U A e LA:‘/ CO I 3 R ﬂ},ir‘ EEEE R Tyg & a_w.
-4 - . -1 - . - - 43 E L | 41 - 8 Y O Y U U O R O Y 1 41 -

- - - - - - -} 4=} 443} 1] | 4 - -t ]| 41 - YR . . - { -
o TTEE T e e e e v e s LE ‘; @1 L LT __w

1
-
1
181
T
T
t
T
1
t
1
+

NI
—

ISR
T
it
e

f
HE W

.
T
[
T

I[‘
v

T
7

L Gt
Nt

+
1

-4 R . RN EEEEAR 4 44 41~ RE - R 4 - A4 4 A4 4
- T T T ﬁw T it
HH HH HHHH A HH de

I
T
Il

1
T

e e b e
A e kst e
1 - . T . i BENREEBNRNN A SRR EEREN BN | pyuN
TEH L AUA G SEASHA R MGEAARM HABARNCH I RCLAGRSSE Syl
Hid | , T el LT R
T T D [ HT 1 duey ) B RRRa NN RN AR AL
. T L R e e e

VEN - Gruy
w;=

NOIBIAIG AV ISIO NOLLYINCHM  XINO!

NVENT M 3% X 08 00- 88N 900



‘ddsd ‘TTom aadoeop 9yl woij pue ‘gsd ‘o9Toy JeEUFSTIOo BY3 wWoiF

sa1Tjoad juagjpead pue

*ped aues ayl uo POLITAP
aanjeaadwa], °9 2andyyg

. i
. a0l !
R SO U e TN PR T
" B v (e 4 i PR H
1 ) [ _“. _., - ,“_
N [ I i [ ORI I sy
B o W o e e
i [ - P . . ‘
" ”,:‘.:,,_k i C o
EY DO 1 BN SR % DESEE BTN DU DR
._m;, - i .
R B EREE . .
i ,*,,“ . : .
R n
+ B . l
N ;
: ;
RS P
r .
i R o S R B
PR SN N }.14! rl!l.llql_r : _4_r, JUNES SR SN O
B i ()
ANEEEE & 1. ©
— v -
RS I iy N
. i , o,
I . T T m r T
. bl N
Al ~
it b |
I =
1.
rM . a
i ._”w_, b cr
: S W” 0]
N I D)
; ! .
. i [ s
Y __
1 P t
R SN S ] B
i - ,
i I ,
il N .
ol S .
] . .
A A

‘H

venmcimn

NOISIAIG AVI4BI0 NOUVINUOIN  XINOU.

MVINGT @ 9L X 0L 008694300

7



*g9Sd pue gSd up ssjep 891yl uo sBor a0y sofrjoad aanjeaedws] °; 2an81g

S
+
:
:

+
1
l,,.
i
|
!

1 o

i , o
i ; ] e
3|
m. . s
.r—.’. - LW
i ]

— VMIWIM\.. .. -
h._ P

|
ey &
@ %g%
¢ |

N
Q0
w0

ug

virew i

Hid3d |
YVINIT W 9L X 04 00 969L 900 NOISIAKI AVIdSKI NOLLYRYOSM  XINO!

R




*0sd 103 soyrjoad LITATIONpPUOD TeWILYI pue ‘Jusatpeald ‘eanjersdws] °g 2andig

N i T s T T ey

HHHH T - 4 BUEEENNR AN NN RN AR RN AR RENE NEANE 1 BENRRRNENENE.
ST ER  H A DR T - 1 B A A T AT ] ETHT - LELP L T RERENEERNNEY
- - E - I -{- |-} - A4 4 4] - 14 - 11414 i

|4

™
—
i
T
T
}
T
M
[
T
s
T
L
1
ol
o
L
i
L
R
T
T T
1
T
1
[
il
1
PRI
H
!
)
T
]
4
T
-
L
I
i
I
e
i

—

NOMRAIS AVIBIG NOLLYIIRNOSM

(9

WVENEY W 51 2 80 00" 865900

AV T P T NG T 1FF SnA A AR Ru iR B unn Ennnl Rl hu AR ARN ARRS N Ea ]
L TR RN EH R T E T T B i ] biied 4 R E
T ] A EERE AN T T L A HI BT T P T e g s e e
auuEnnnpbpuun BaNER NN Uy ] e R ET R R E TE T HA Y
a3 g ere e b e LN R T e e s e e e e e e e g b o e e
T HAH AT RARR AR A T LR e e B e
ALTETT LAY P R f A AR E A LA L @
A VR D R B B NS T e e Y e R 14 rwwrnmm
- 41 - -1 1-{ 4+ 4 A-1-194 1-{-¢+ -4 4 1-1- [ I B By I O O N B 144 [ QRN Y PN JAE
AT T e e e e e e //”lwu‘M,J AR AnAREnunng RRUpRANAREgRuaE unbd nnunSa R n,,-uﬁuqm
1Lk 14T L R R b AN A EE s EEE HeH e b e e s
i Auin i L EEE R P A e e R NG L e e e e TN
m . .. - . . | {1 4 rr 44t JR 0 N R 4 L 444-H - - N R S - 0 I I 4 4-4] i
M[,‘ SSREspanngt M TECRR T P R T ) E T u...,“‘.l SRRy AUAO AR AR NN SN A TR
- 1-1. 1 -4 . = B NN UG Ny 6 N BN Ay N - - 4§ = 4 1 4-F 44441 -1 4 A 2 - = - 44441 +4+-F G U O DI N 4 4 -
_ ELEAE R RS L ] - TEE P T A T AL FFE DR A e R ..xLx
4- M,yl —f-tp 4 -4 B 4-1-4 31 - FONY N N . 4 4- - E 4§11 <4 N N EEREN L4-p-4- R -1 3- o
EERER ERRBA punab wuWis ah T e TG H TR E TR T U A T R TH
i HHA+ SR - . HIFRIFA THEHHH - N AT A T
; ; : J L1 SpulEEhand AT A T
w T T R B R T R TN T H A TR A R
wu”.w,Wmh FHEC- T TR R uwupuu SARSRRRRRN ,/,u THTE A AT RAwNN FtA R A
: T ] T T T T 17 ) ST T
L A TR CAd R T // SH L e e s L S
Y T E RS - - - - - 1. i - - . '.1 - i lllv.41~ “\ -} 4 -4+
ERR AR T T } TiF T 31T T P
..“.:W, ‘ 1 aEnERERRERS : A A T AT
Tyt ) IRRCRRARRRRRFEARE RS ’ AT AT JHEE THT
Tl _‘M . i ; ) ] ) NN SR T AR R R NN AR EE S T
il m@ * il | * L . . iy . ' A
il 9 Hillee g AT
B B 4 10_ "% . .
L ~- “ ‘ m ﬁ J! n . Zr__‘ A” _ TR - H T
il AR R i I R 3 LT LT




*1Lagg 103 soTrjoid £1TAF1oNnpuod Teurayl pue ‘juarpead ‘sanjeaadws] ‘g 2ian8T4g

nEEN L NS B R i b i ] . 1 I [TTT -] 13-
R T | . .- 1L . w .rm m : ) L I SRR RRREREN V- - T T T
=111 - nEs 11 B i - [ 11 - EEEREN i n - ‘- i N al o g - 17 1 RS N 111
T R THI I E R a8 Tk s g TEREL LT
a4 ERENE] BuRy TEIE T J RRE RN - 10 L T . EPTTET T |- 11

. TL BERREER ERE . . E BN B IRNRARNRSR RSN 41 1 :
-f- - R e R - 14 -4 - 44414 - -
G444 -4 - -q- EN T . 1 -1 SN W A N O DN Y O PR I o I8 -4 4. p p - g1~ PRI N N A g5 8 444+ N Y BN 4 S W O O 9 S O R -

1
T
"
1
]
T
i
I
1
—
T
:
T
’
i
—
i1t
+
"
;
I
!

1
L
T

i
.
+

H

L

Y

1

™

T

T
v
T
T
!
i
1
T
T
L
L
T

T
L
T

—
1

T

L

]

—
1
L
T
¢
i
T
NOISIAIQ AVIISIG NOLLYIWUOZMI  XINOWAN

-
T
T
T
i
LI
1
T
1
s
I
I

T T
+
1
rL
!
b
T
T
T
T
L
L
T
H
!
I
T
T
L
T
i
i
T
il
7
T

t
]
I
L
1
T
T
B
,
T
i
T

;
I
-
r
]
:
T
T
!
T
;
;
T
L
v
-
1L
1
[

Il
-
:
|
L
t
.
Il
I
i)
-
'
{
t
7
i
T
!
1
;
T
:
T
:
T
T
T
T
I3
7
r

I
YVINGT W 81 2 08 00-868L 900

T, 0. ; L ENRENEN ENN SRR ARENN N ANEENEN AN K ‘ SO O R AT OO I NI RN O O AT ,
i R i i n Auiig By RENNSEENE BAEN ' NN RN . CUF O s pa e e L1 ; 7
+ w Ao R Lr” - T LR T Al 44 44 4. - BEEE ERRESEERES -1 A-pebd L 41 SREN

[
I
T
t
e G
-~

)

T

+
T
b L

ey

T

1

i

LT
T -
1
1

HA A SHEAT R T T SRR A R TP FH R H HHH
e Pusniasnet hpnsgpRnushannnRANl AN L . CEL T RT3 T e e L R RARARANAnRypadnRRunh AR w i rﬁv;

T
o |
+

LI

T
+
T
H
|
)
7
T
t
.
i
Il
T
7 .
T
T
!
n
1
L
Ll
;
!
i
— T
i
L
[y
I
L

SEEOETEEH TR ST |- ARERRNE AEEREE
” : -4 . b B ST N N O 4 4 |- O T W D A O O I D O - - - Wy.A -4 4- 00 N O . 414 4-1 4 AERE -} -
4 3 H 1. - - ARENENEEERRER . . 11 IRNRpENE R B ERSAEREN R N
) —f r B -n 1 4~ P . = I} — - - - - - - oY . 4 4 Y - 4 - 3| - l - S I Ry VI.L [ 35 U . Wy . MH b-4-4-F-4 - j— -3 ‘f
RS BN i S - i L - EN R NN NN NS EEE NS + 4 - -} b -1 - H-b-H R 1.1
- - 11t HA it -H - -t H -t 41 - H
- -tk “p [ SN W Ay |_ t I R - 4 §-1- - 4 - L I Liq4-b344-14 4 4 44-4- 44 A4
NERUEN 4. [RREE NENES B i RERRE RN Tt AuRS FENEN APEHPTEE T EE T I ERSN
HHA ST _G S EEERBENRERS TR - AT CTH R A TE TR A BT T Y ]
JU LT R IRAN RN ! AT L AERRE ERNEREREREENE TF aReNE RN N L] M
3 - N { - A - i FRRED NEN 1T 41+ i QYL BUYNRENRENEE NS -
Tﬂ ANNEARRRN N h_rLr~ BERREENRRUARR AR NN RN N AT T L I ‘II Tt R e e e it . AER
34 ST ' NN H1H . ERNER ARERE NN - RS S . NEEN EREEENRNERREE ERANY N EEE ERNENRNEEN
i I
TR DT AR N B ~ - 1717 ] C T3 T ENERgERS
SR pun RNy uw%‘_ S IO RRERSRREARAEN i ERDRANRuRE AuA N ERRREREEN LT Ea e E A ERRNRNEN
1 hrg 1 - - b i EafidRhinln 11 1 il shlinSnaks g@ 1T
S u_d. F‘,‘_ - da etk LR T RURNERERREREY J41TH - AN ENERS 12 T VT ) IEENERNEN
SV R 11 ,..”— [y L e T stistienbeishalinhisnn 17 T A e LU P 3 e 34
_ f
v (HEuE ARG FEBRE RRNRRE A EH - 111 L T T /1 ‘ JHH e e
I B nnERs 1" 2EE AIREEI R . A | A VT A 1 LT RS i
] i mmr i i FRERE FRN S 1 I . T 1 . ’ PRBANE SENEENEREEE FRARE RSN
- [ 1 Lo - . B - / NN N 414 41 14- -
.— _ - . 4. - - . . p N - - . -3 4 44 -4 ) -4 4 -
'_v i - 4 1) . d4 4 I . 4 o4 4414
p T g it . : TLH - SEREREED . T T A N
L

20



"38d % O:.Dm_ Moo |g 404 wmo_ 0;3&0;0&&0._. *0T °andyg
—— T ———— T ———— 008
L - 089
(W
0]
i 4 T
ingg o
>
N\
- ~108¢y =
0]
o
o
3
T b s
\
o Sd -4 0eec
- 1
1 2 1 N | 4 [ A | A [ N 1 " i N [ s 1 2 1 g Q
1 44 FA 4 ov 8€ a¢c 14°1 ct ot 82 92 ¥ ec (. ¥/

'€ omvu @Jnjodadws
- R S



*gsd 103 saTrjoad K3ararionpuod Tewiayl pue ‘jusipeald ‘sanjeaosdwsy

*IT @andtg

RN 1 . . - - 1 - I 441 4 REEERN
14 - {- -4 i . - . . L b
- T : ISR - i1 TR ! L
- {4 - E - A_ - - = - - i . - h - S 0
5 - Gl | 3 : N 3 g : 5 ENEERNES il
| T i (ASEY AT SSFHASIF AT T
L . 14 . 1 FRASRRRENS 1 . IR SHA N
- T - - - T 1T T n - ASEEERE
. RuBRE RRRN 10T 1 gianiAnnuRunafnknp RN Snn N Y 11T issisgtnfiiidntinnuninil R ASHRS ANEE
L Lo - - 1 - - - L1414 - 4-H- J- R R 11 4 Ao ] - MR I R .
1. I s T RRARRRE S e e e e e b e e e e i1
N | o - - - o - - - . -+t -4 e -1- - 41 4 4 4 + . 4 . e } NS .
- 4 - - . - - |- - -+~ A=) -1 . 4 -] - . —4 - vjina e -1 -1 - -4 R % S I 0N
1 T3] S AT 1T AN ARREARRES 1L : 1Lt e rra erra i el
anatl aeRRN RRARERRAd RinudNaun] T TR T iRES AR RRsEnEbdenRnR Rt Ry RSl unynunpl AR ARG
i AN R . | N |- S A O S Y g4 - - kB - 8414 e -t
T puil Fuuni AnnSgnnbnl fnii ERARRRN RARR AR RARAnOR] T IRRERRRERERAEERu R AR AR Eunnd naina NS
il i
: RRR puius FRauu A gNEN i 11 T 11 N HE T I
i CEO T T IEET T A 1T G 1. TR A T A e
s HLE-HL THE B LT S HEHTE R VI
11 sl auntl baiaininngRun i Su il BES phdut ignpaanndladnsnginny
. - ERE 4 -t -4+ 44
|- - Sase 4.y - - - 4 -} - 4§ - - - = 44 1} -4 -
I peunt RaNNg RN AR NARa R RN R N 1 ET LA -
- EREE EEN 14 TTF T B 1HH HH A
4. 4 nu - 44 b d - 44444441444
ih uuBERENNESNnREl BRYH T A1 ET )
; 7 T - T T T
) SEEERE ".5. R T T O g O O O luli E 444
-+ L4 - HUH S H A +HH A 4 H e

b =

\ J J .... ‘4141.1‘ ‘ w‘
g . NERS CHI4 T4 - EE

* BR MO RN TSR a1
! - 4 - 4 - 144 Y 0 N . =
i 441 - RER RN EEEREEES - | IBERN -
: 1
t 44-4-1- EREN NERERNEN RSN + EERE NN PUNE SN
! 44 . -1-}- S . R R 441 1 A LN
W HHHH FEHH R AT R R T N

. -4 44-L s gl -1 ] 14 §- -4-{ |- 4 — . Y N - IR [ 95 y  BS Oy % 8 - 4= -1 SRR -1

. [ - N i . . -4 . 414 - - 414 RN SN 414 B . 14 NEEEY RN 44 -

- - 444 EnainsnEn *VL RIS 50 By I B e N - - 1 441 - b4 4-F4H {4 4 -4 B - [ U O Y R -4 N
| |- b 4 - § 4L - N RN L)1 4 - 44 | 441 L - - A R E B0 O A A O REEE B 4441
- 44§ - 44 - -1 . S Y T S o 4.L4. -+ - - — 41844 H4H-H - -4

L A L1715 _ G441 L 3 REREENEEEARA RN SERNRNERR AN TR LNV 1 4L

. -} PO B U S O O O 444414 N 4 4 -+ - -1 B 4§ 0 0 T O O Y S Y O O I O PR N 0 % R 00 Uy B O N

- - o - - - -} 4 b B B I I NN p 11 444441444 4-14-1 S T N O S T -4 -4 -}
444 r 110 FER ags i NN B [ R . N 1 EREREEER Ji4E
44-bL Ad . ERRREE RS - | L S0 O O O N N I 4 41

+-b44 B L.‘“r - WS U8 20 Iy N BN O I N O - { 34 ft_< 4] - . 44

4. ~i 1 - . — S O N -4 4 -4 - - 4. 4] - 4-1-1

-4 -4 -t Al 1 -1 - - 4444 4 - - 1‘,7 - | JE O W B I 4 A 41
-} BRNN z J R R _ RN FERERNEE | B N {4 4 444

44 4 R uy 44 - i R L A4t L | NN ONIE IS i oy . 4 - -1

i

14 -4 . - e - - - . 44- -} -4 - - 4 - - B 1 8 N B o

] 1 7 FEF

[DEDENY WINEINDE o

1
.
.

e gl . gzl 1T i AT 8 [T

Bi: o i BIpyHEHriL & g R
i) , i | [T il iaAEdSaehtnataaed

AR W
——

——

V60 Ghieas

NOIBIAID AV 1410 NOLLYSOIN  XINO!

WVENIT M S5 8 00-889-900

T



*4Sd 103 sofrjoad AITATIONpuod Tewisyl pue €juorpeild ‘sanjeasdwsy g1 2an3ig

R

1 EHH

IR ik 1 , OHE T H et

- . 4 . - - - - - - -4
- - o -] -~ - - - = - - § - - - 1@ - - - - t - -+ -4 4
- 4. 41 NENNERS PV T 15 Sn i 1 L I ] N . BRANNRNS RENEREN i RAREN
- SERNE AN ARNSERNEE RN ERY ERREE A‘A T ’ - REEN T THA L ’ PP ELL
_| 44+ 4. L |- 5 - - |- U0 Ty O 0 T O O O O O L O O L1 14-
-t} -1 * ; A - -1 |- - . [ J8 O I o 4 L3 d 4L - - 44144 1
[ IREE RS 11 B INB BEREE B 1 T I T R F T - N
P i+ ; ! e T 1 T T b L
R Rl SR ERRERERE RS - BERE BN B4 b4 ) - - SSSERE 1 H- EEREREES RRSS 111
-% -+ - B E - - - dit - 1 4- - - 4+ ERERSNESRNREY SN RN SEE N
RN AEENS RAEN JEITE H K T ] ST R T E T T AT 1.1
! HEuE B Esinl pui i JEilit i . NSRS . ey 1 _ EREENEREN
s [ 4 FENE pEE 4- Lyl ERNEREREREEE ERERESNEE RRAEE BEBSHEYREENY NS 1L
R ER BES 4441 H- T s NN RN |- -4 444414 4 Ay - . Lt
sl - - - - - -4 F-4- -1 - | -4 - B . - - 4 - = T . . - 1-- - N . 1 PR = ) -
P _' - ‘\‘.LAxT -] - -4 - 1 U N e I I I I N A-14 PR TN IR
Db e A o A7) Bas . 1 L 1] R - EDL S HEE
5 i
_._ﬂﬂxﬁ.y 5 . T ISR EEEERENNAN RENY SRR RERNE RN FEEES SOV EVE U AR T - X L
gt i U RESEE R B NENE RN R RS BER NN ERENERE 1 4 EERUNNER RN AN
JIILIIJi;, I A i RN N NER | 14 a - 1. INNESANAEAEREY ERRED REERE NN , )
AEENEEN - L N 1 N TTT T T 1TF ‘ ‘ TTF 1T iRRS JEBERREEE T
T, L4 ERY RS -1 % RERSEES RN NENENE RENE RN BR o val NENEN SN -
A4 IS0 O L TN X O -1 R L. 44 NEEEE AN - 4 |44 apE N I 44 +i4 4 R
i RS -} - At . 414 MU I I O g 0 A 8 I O Sy RN NS |- -H JEREY S -1
H {4 -+ - R BEN ERREER N R 414 1- R L i ENEGREN
4 ,1.._; 1 ,x.‘.+\ AR RGN RRRERERNNN RNy T ATV VLR L] e b RN EENE T
S T O (Y I -+ - - -1~ - Y ¥ 1. L. - . 41 -1 L L 144 -4 44433 -
4 L] - e 3- RN L u B A4-]- EEN t4- |- i NEN - NEERE NES
EEEEN R e : - R SENERREY FENNEEREE N -4 - 4 E
- 44 4- 4 i 4 4 - +1 - - SERENEE BN - -t -1 - -4} -1 | - L4 414t 14 -
R HHHEH - - ENRNEEEERN RS BE FERJEERERREEERERENIN ERRS RERERER
J .“f.‘. R PUS SERNNUEESRARANSN REN 1A e LT PR e P e TR
W IR RNERE REN 11 SEERRESREERRNES NENDEEEEEY B ERSRENREE NSRS I ‘ 411 .
Ju Rl g - N RERYS R X 41T T Y . - LELET L 1
” TV RETEE A - 47 ) . . SHETEYE 4 U F ) AT
- 44 L I 0 Iy 8 I I O 8 I - A4 14 4-)- - Lhi444
| B - REN 1 i I T 11 H R TFI 13 B
- 4 o -4 Sy N I o - R A4 - f- o 4 44 = - - [ . +4 4 11
B RN RARERARREN RN BRANBRRRNSEN B L NEN HERAN JEEL 4 133 [RAE
1 i “ - -4 - 44 - 14 - 4 -1 PRENEE S NS EREEES U_w -1
ERRE A -1 REESEYE 1111 1 13 -
I ST TERE - A e e e e e e T TR
] RARBRE 1 11] ] . - IR
- | - - = -4 - 4 - - N - fj-1 -
] 4 I A e THLE i TR
~ B . BE - -1 p -4 §- ..‘4\
Y NN 1 H B
) ) BERNE NN i ] -t -
111 RERN i BERYRENE N . 1L

i .,w; | 444 . - REBNENE
H il 4 ] AR ERAEd Mqeniaie!

Hidgii i lidd w : ‘ HT
2 e i
L_ w 4L" - - - -
i H -4-4 4 I - - - -4 4-4-14 1
i . 174 . -
AL i |

n--n—-=

NOISIAKD AVISBIG NOWLVINYOHNE  XINOWLN:

SVENIY "M 913 04  00-96M-900

1%



*IAH 103 saft3joad A3TAT3ONpuod Teuasyi pue ¢quotpead ‘oanjeaadws] ¢ 2an31jg

RN Y BN L1} R . RS L}

Ty ey L ] . | ENS 4 . Tl EREE J44 - L RN
TR P PR PR “ATU EREREREN TEH - NRSRARNERDE RRER ._W ) 1.%4 RONNEN ,A,,x e ,4.4,~ i “,l* |-
HE e e | TS0 LA P T N AR H R T

|- 4 SEEREEREREERAENAS 1= ] J 1T IR RRENERNES NENRRNEN

I ] - ] X .‘LEA 1L r..uﬁfww 3 ] BEERNNDN L AT P AT VR e A

- NN . 44 13- 3 - - 4-1- ﬁ><v . 4- . N 44434 g L 41 4
- B -4 4 . RENS - PR [N 0 [ I O = R U0 It N .
1 4k 1L AT . REN L PR R R BRRRARAN
- 4. - - N -4 -4 - - I N 5 ) O G A A O L 1. . [ B O T N B N Y - | - .

B e T e B T IR
I e T s RN GCaE T Aehoccetsessn e skiStsEs A Yt
aatbr et e e te e i e e 1 SABRE REENARE RERRNSEESNENARENNRRE NES aimunkEARnS MRufddgas
S H T THAH R N B : %ﬂhl inpeng gy fugugin .o
| uf il SEARNAS TEIE Tt

1
.
'
—
1.1
-
L
=
-t
i
:
]
;
1
i
It
:
:
Il
T
1
T
‘l
|
R
"

M
i
[
T
I
s
Tt
=
T
I
—
N
P!
™
!
H
"
i
i
Tl
i
I
t
)
A
—
L
T

. - 44 14 144+ ; PRI o i e - - 414344 ENEA . v
= -4 . L 113 4 JS0 6 I O I S O 6 / 5 S 0 O Y N O O O 1 % O 4-{-44- 4|
EREREN b1 R bl BERRRFEREEGEARESRE ENF\VERERNEEAS - -4 - RASNERER Fi1H
- R 1. - J4ER I T BN LI L e N RN . N FRES 4L 141

T
t
T
T
T
i
T
L
T
T
T
|
T
Lt
1
1
\
T
)
T
T
1
PR
!
T
+
i
T
T
T
H
T
;
]
H
t
i
]
1
i

I
T
1
L
n

- = B - L4 - IO S0 N [0 T N N O O O - N o 4 - . 4. -4- - J-4 OIS W I U N DS —
i ERERBNENEENREN N . RENRENAREE i RERRRARASEANS R RgANA aJ WASERNEN il AT a1
A e EEEEN B ] HENNREEEE as SRENRENE NSRS REEENEN Jf EREREREENE 11 3307 P I8
. T O N AT L LI L AR 3 T N S e L e e e e - 1

I
L]
—
o
[N

Ll
S

vli,r
LA

S I AR = U A

jEnSs JugipnsuRAuunl REp o e R L R - e e - AT
NI EER I N . rl\—h A - - - { 44 - ST 0 0 A A [ O ) [ Y -k A4 NG 4 - -] +-4-4 14
- -+ - 4 |- = S B BE == 2 =8 - -4 - = g -t4-+ - - 8 -4 4 - -+ 4 44— e 4+ +11

s

o I
!
-
i
b
1
!
=
T
T
T
T
It
7
T
:

T
H
+
it
[
11
"
Tite
T
-y
T
T
b1
1
]
T
T
v
Ty
1
g
T
1
-
'
L

—tb

i di 1 , SENAN . AERARREY LT LT s e el g A e
| . A4 R3] L - N e . | - - 1 250 0 1 O I O N 4 PR REN N - S 144
U. N p NESEEEENE BES . A NN - J -4 1 s ..glA-‘L.l,T,.,.:.u B O O Ly 4-

———f e

IR
+

[eo
o
N
;-
= t— O

V6N - cluwer
AN

NOIBIAIG AVISSI0 NOLLYIRMOIM XINO!

1Y

UVINT W S X 08 00-383° 900



*SATH 103 s9fTyoad LITATIONpuod Teuxayl pue ‘jusafpeisd ‘aanjeiadua]

‘41 9an3tg

, | ] -
1 D EO T !
L _
! r
[ oo |
. : o “wm
o L
3 T R
i
W)
: 0
: A o)
e e
SO PR c =N
; i o [

SN ST

3

gD

S S I 0,
¥ i L
l; o e
I ! : T
. 1 -
: bit
| A )
: e o

e
/3 Bep)

_

,_.acmu Ip

OJg

IS —

ALY O

=

NOISIAKE AVIGSIG NOLLYWNOSM  XINO!

WG W L X O 00°SSSA- 900

25



*d8d 103 saTrjoad LITATIONpPuod Tewiayl -pue ‘justpead ‘sanjexaduws] 6T 9aAn3tg

=

NOISIAID AV TSI NOLLYWNO#MI  XIN

REN i ] B 1 . - [i B L.
1Attt 1 4 L4 — \] SARE o r— P D U o - u 17171t
R X [ . ] & Ll. L g | I AUA.I P - 5 ‘U . A .v ;ll ‘M,!.M”
R FH T T O EE A rent e EE rE R U L DR T L
- -4 4 - 4] B g Tr.ﬁ. - 4.4 - - —4 4~ -1+ -+ - - -4 I - o - -t-4- 4- b 14 )
TR e e e e L : / ) EEER HH,WIUP‘_,-H.‘ T

- - | - ~p4 I N Q% O - . NI . - N I U N O B B BN S G I N O N O O O O
L A A SN T R
Iang S AR R AR n ARG RN NG R e A n RO A Eun Nhaun Enuat RN nl N T b e L e
NERENRNEN . _ L N ). J5% S T O O N O O O - 41 43144 ARENEN AN A g
A T R AcEEusRaR IRNAE A ahdiadnd didudninEu AnRSEAGRE .
miRdinmas REnAib * A0 P e L T . Inlunsanti RENNEnS R ndukR RGN

VIRt M BTN

. -} p L L4 44 . I 0% U I O D O O (¢ O O O O N 4 44 L4 |- N B N . [ O e
RIS o LT LEET T I 8 O - HH-E3 4 A N - = -+ -+ - -
44 -+ 41 -t 44+ - L3 4 - - 4-3-1- | 4 - .wv._ 14 - St R |41 -
KRR -+ - - - HL- -] 4134144 Ry RREEy BN 444441 4§ -1
4 4- 441 N o O N - O N O O O NET IS 06 On o A N . R O N O N T O BN o o 41
| O —f- - -4 |-l dol-4-1- - - SA-L1 - d-11 NN QNN 4.4
(RS B A 5 Y N S N B SR Y N N . A USRS | b4 4 -4 B I 5 S O N B NS -
ERENRENNEpNESNE NN - - S UL O DO O N - 41 -1 - L JRERNS 4 +LL
- r..ﬁ.L.-.r - RURNBEE D 4 - A4 1 L 44 44- L - 4 414
act L4444 R R R L ANNENRNGEEERE NN CELELEE 4R d14d444-
A3 EVH EEEE PR R A AT T T X ERNURGRREERNRAN . R
- BERS R LT ERNEREN AERNREENARERNERE R REEEEEE SR EREE L1 L1 .
N . | REES NS NNEERERER N EENE RN AEEDYENE J41- . L
-14- ‘-I 4 b4 - - 4 44 U U 0 O T DOE U N IL  y  H 0 RS N - 4
-t -1 - -4 -1} [ O NE U O N I U O N (W W O Y -] .14 444 i . 4411 4 -t
RENEEEEN FEN ESwENERNENANES - . -1 |- RSN EEN AR JEOENEREAEEEARNENENNNE AREN IR NENE NN 1.1,
- RSN [N 0O O O O O VIO I R S R S O O O R O O O S I O 20 0 L L U 0 O NG O N O O O B L SRNE RRNNUEEEEE N
TR A NEOEEA Ruphf ANNuA Reh T FE R H T T LU A R NERY
- - -4 - BHNA RN N EE R b -+t E 444 BN N O 0 I 50 B N H4-§-1-§-+14- 44+ H 4 - 4-+14 -4 -1
NEREN S S PR ERAET A AL ITRE A ENE FER VT AR B E T A Ea U EE EEE  TEEA S AT AT 1
4444 ..(:49+§r I NEERENE A 4 H SR BEEE NN EA-d A4 L REEENE 4144 A4 A - lf
.\1:_11; [0 SN SN I O A B RO AR IR NN Ry -4 44 - R s SSESENEERNENE NN BERERENEE RN BN q. 1.5 BRSNS NS S 41 5
4 - i 414 . SENREY L 440 -4 b4 ..ﬁ.iT - BEREEN 414 4- RIS BRpERpEEaENE RS 44 4 L Ly ‘1‘1. - 4
- 4143 144 44 3 {-1- 44143 + |4 N L 114 PR EERERSNEER RN S A R ] HER BERREEEE & FENEREREN.N. 4~ 1- -
+ 4 -4 4-§. 44 I U L O 3 o Y N S% B oY . S N EER -1 -4 431 -t 444 - JH S O T N N O 5 T A NN O W R -1 - - 4144 Fi-1-+ 418 4 4 4] 31 -
- - - -4 I D b N & 4-4 43 34 444 4 |- - -4 441 -1 -4-} I 0 0 444 [ O O N A L4 -} -1 1-1- 44 ] . 144 4 4=

T

RANE NN
1
1

.
;
r
!
T
t
o
-
+
Ly
bt
[
T
i d
S
L
T
[
Jal
n
7
al
7
il
<
=
L
.
‘
:
L
T
)
y
;
IILT
T
T
—
Ll
bl
;
,
3
.
jm
:
.
.
.
—
}
=
=
L
T
IR

-4 S I B .”1 A R s 44 - o e 4 P I S O O . N R PN I -kl 4 -1 4444 A4
EE T L HE T R R EHE R R R
e e e e b R LA R R e S A L
EENEE RN REFSREE R EE RN NN REU RN 1. EEEN 11 1 1- 1 N N EERRA SRR NERRERARE EENE B
.|.‘rﬁ?w“\.wr1 - -1 IS SR A N ARV BN L4 b L -1 N . - - AR EEE JR 3 O I OO0 W 4-} ¢ 44 -
1 e H RIS . ' 14 K RN 444431 | ~ - d4idl i B | RSN 4T J 44 4

RSN N N O *;..>‘ RS - A - N - - {14 RN - N N - A4 -

_:,
.N.-

K. -4
(7

L




*10D 103 soTTjoad A3TATlonpuod Jewisayl pue ‘Jusarpead ‘sanjeradus]

*9T 2an31q

+ -

[ 4] R . i 1. i i ] ! | - 4.1 ARERGEREN _ ]
T Wt T T H T
TR JHAR 1 : | L | _ : IgnnRAARh SRR EARRREENE
I LT e e b G G A R g B AR B RO
[RaE EER I LT TitL SIRIERERR NG R RN AR D ] AR AT T A
seds] BRER: SHELH S H U T o EE L S H e A e L A

] 14 -{-1- - L4112 - - - - . R 4 1-1 4 -} -1 . - K 44 44 - |- 4- - -4
trmn e H A H A B L A HA G A A

Hod A S HFE A LA A T T A T e

1] . RENSURERN t1 4 L FENENNNERRRARES . R d4 R NANEE R A HA AL

R - L - 44 ERERNENE s - - R ] - IR 4+ -1 ] L L]. P4l SRERAN
S L A AR EHE R T PR P AT R R TR

U T ET R IRRRNERARAR AN ‘ AR gnd ERNRERd a@m e

| HHEH T T T H T RN M s R H R HE R THE

| S R L AL : : e T H Aiisi

- | ERREEESR SRR R RS | p RERA BEERERENE N REBENEEEN RN RERERENERENE 44— HEN L i 444
4. -4 = 4+t - + - -1 -] b - 414 - - -4 4t +t A 4 1 - HHHHHE-
Sl ,T-.M, S A T A F AR CEH R TS S O HE R TES

FR
+
i
SRy RN SPp

£
1 MrH 11H- A L bR 1L / TUE A P S e A b3 e -tfﬁuuuhwa b
1] L.,‘Hu SRENR AR * 11y T e A T NG 13 0 P B CET A gl hunhing ¢4
T ST : T uuhr AT IN T 1l Lr THH AT L1
T r | U D T NG - 1 AT suil gagttit
" L nERARERERAR T T e e LH LTI anal BlREsr ¥
- | - . 444l EREEEE NSNS ERRNERGERNE . P4 4144 -] -4 H44-HAA R e Wﬁw
-4 4 -4~ 4~ 44 Y I I -4 4 . -p 4~ -] - 4 44 -3 E e {4 4144 [ SNy O S N S +-1-4-4 . .I.
11 FEAHE AT DA T S A S T R u.?/...H T 1] 3 i
L BN poti uBEBunbE A A e e P N - A
+ - - -4 - B EEREIARE 44 - -1 {- L L 1441 - SN 4-1- -4- 4} -4 - - OSSN pE Sy Xy N
N uyNEsws panat Auun s 4 T ﬁ,-,f giEEsERRunA NNl AN RANREEEN RANNAR RN b Naniy punkd Non T UL TN
41 - . - A . -4 419 - E JU O Iy O N O 0 N WO O -t 44 §- . 44 B R4 -4 #. 1414
Lf(u -4 AOE ENREREA | |- - 444 | ENNEEEEEEERAN RN EEREGRERNEERRES A4 b 4 . 444 1.

T Dr.f.; nanl BnBusninadIREREAREad ARENS EANR ES W HET T -.:/ AR Rl pannlnnling ..uh,

- FENEREES ARES NEE RN ENENN THITTHSTHF REREE SENNRNE B ] CFF ]
1] dTE - 1] -4 RERREE - r R EREN 1341187 . N /m 1 EEEE AN 4 T
. o - . 44134 - - - - 43 b-1-1-44 -4 44 . - s - 4-4- -4 1 44 44 44-1-

S . -1 44 4 4 NEEBER - EEUNES EEE NN 4 - e h -§q- 1 O U O 0 O I O I U
4 -1 4 - 4. - - 45 - - 4L d g- o - 4- 4 . 1444 L P I % N N6 U O A B O 0 I 5 N I

] g Wil Bl - . ; T T ST HATN 1T HE T T
|14 -4 - - 4 g 4- - -4 443t 143- - I »g.r/, ENEERSpES Ay 44441

L
|

"

i

T
T

r

by BROe

- 4 4 4 44+ B AN A 44 -

4 - - NS N ] - 44 144 L 44 B N R O S Y N0 - - -4
i 11 i L1 ittt ) sERERil AT
+ 2N 1 i : il Jiitiria * iy
it e | ge | [ e

ar

TN

) —

EVR WSS

ven - Gaen
‘g

NOIBIAIE AVIBIC NOLLYINUON  XINOY.

WYBNIY W 81 X 08 00-96M-900

gA)



"NLY 103

satTjoad £3TATIOonpuod Tewiadyl

pue ‘juorpeid ‘sanjeisadwa]

*/T 9an8tg

sinpil i Jit] ERRRER 1 T [ i RERRRRRE RERRUERAN N et inun A nRa Ry a
munal + RERNBE Rn=EA RRAR RS RARE NN ARaiREEl ;" (11 “ | i ERSERR AR . L b i1
AERRS I HEE T - AL ISP TG SO ORI Y TS W N T At
- LU 1 L SR L ST e A1
11 ANA NS B N ] . N 1 - NENNNER EREN A
RASN g Hr At U U g L R A HA AR R L e A e e R H
ags I ,-f‘w S R HH L (n;..ﬁﬁﬁ. - T L1 SagEBuN T RS
. B -l ! o4 - -k4-4 4-4- -4 E Ly-1-]. 44 -1 - . R . - -4 -1} »
Hii TR O R H D TR A ‘ TR H PR H TTHALL
L I
8L - N N - - E - L 41 R 4 b - -1 A4 PY RO Y S -1
15 SRRReH RRRN ERRR AT suRRRRURENARRT HEEFREL R L R EH R AEERE BRARRARERN
g 1l A N\ T 117 LT B THHA A - JH JHAE AT A LA e
K RS BEEE) R R R I AR R R RN RARE AL AT AL PR A S T H G R U -
1k ! . 1 RERast RN
K Lt ,JTA‘l‘..[[ COH L EE b e e ST LA PR L R ja i

i
T
It
!

} - HT - T HH NG T 1k ) 1T PR NUREEN I D O O O 0 O A I DO O O I
N B Ry RSNy REE - L INCE- - d R A A |- R0 I U8y -1~ NERHSNE NN
. SR ERREY RERNE RERRS BEER 1L . ST VTR A A R A A U RN
ik e HREI RBER: aeeiil SN T R | P -
[ N 444 L H 4 5 R L N A iR B 4 N AR NN 41 -
i HENNREN) RRRN - | RESREEERRER A4 L IEEANROREFASAR AN 447 1- .
R N -4 4114 - IR NN S . . - 4 44— 4k - . ] 158 00 0 O O I O L -4 4 B
dofeicd _v - ;jﬁ, -4 }- “__ | m 4-}- L T - y - - RENEEEY
1.1 J4 i1y 1 i Tk T I 11T N L d 1 u AR REREE ENENY NREE
Ny B I i 11 S L 4L PR LR AT
IR B nEs 4 A RERERRRE RN NSNS EAREN RERRNESUNRSN . RENEBREENEN RN RN
B B - w» p -4 - N8 60 1 O - 44 - N IR N . 1 4.4 44 RENpEREN af. ;
s L - R ] . NUNAN Ry RERES RENEEN T T - FE LIS 11 414 - ] 1
i THHT T HIHE S H R R AEERRRE s L TE R R R
S It n s bads RE AR S . TE e L e e A e g Ty
: s a
] . . 443 3 -} B -3 . O Y B 4Ry 44 44 - 444 9 -3 b-4-1- 13-4 - 3 }-
I B b iisind R RCRARARARE N THA T HAHA H A R H A TR @ )-
LT E U E T A e R e e e
A 1 1
H | - REASNEN RS 11T - B EENEREENNEN 117 HAHH ENRSREBNN FRNREEE IR
i T 1. 1A AT AT - EORBRRRERNENS 1T VTR J1TE N
- 5” R - 44 8 Y I N - A4 14 --L - NNRGNEDEE NN, WSS N Ry -1} NENN _.v L L)L
NEN N A B PN 1 REPNEEEERRERNR s AEs IRERERRS EUREEEnS EUNE 1 RENNRE
NENN TH N - LIJEY L) IEUNANARNENREN NN l/ THITHL TLL]- T e A e e e e 1 * T. punn
sl 8 ToEr - L ] EEEN sddu 0N R NEERd Benkh RN Tt ] &Q Anan
SRRt BN T RSN ERRER NEREY 3 ae 11, NERENERAENSE AR AN N T ARRES SRR RENnhEnnARRnuninEnnunnl IR NN
A4 g I - - - I I 0 O W i1 / - L B g N Ll d--1-4 §4-FE- N N R W
D e L N - | ] - - I Y 44 . RN DU N N O N O G | - I - - | - - . . -4 -4 B 444 4-{ - o R -t 41 4-}
- EENNPORNNNEN T . RERRENERNEER 5 . ENERNERE TTT T
EEENE N I11 . 3 i SEERE . Elatiaad i I LR RN . NENNEEENS
RERNy NN RS A . i 4 414114 . . - EENBRERE EEEN R A4 IR S O
b 4 - i -4 y w R . . .4 . 4 - - P . - o 44§44 -
| - b 1 . N . . ] L - 41 A4 4.0 40 4- . SR 108 5 0 W O I O . 1 444
11 TR I ‘ it : : 1HT A A
b1 1 4 - -1 . - . - - - L - 4-+4-+ A1 -4 4 4 -} 4 - -4
- L . E 444} N - 44114 4 . . - -1 b -
REREE el intuntnsi iR : ! : : 1 - THA T VT
1) . i | y Tif ARARRR DAY INERN R
ENNREE N 1 Py . N -1,
4-4-1- 1 . i, - -1 4~ -1 44
RREP: " _ i 4 Led T
B ~ \_r | s - - I .
HHIE ! v ! by A b m THHTH T HE A
I i i { .:~ . 4
H i i B il | T

"E

o0 - crven

NOISIAKS AV IEIa NOLVIVOSM  XINO!

NVENII M S 81 00-869 900

¥



103 saTfjoad A3FATionpuod Teuxsyl

pue ¢juarpeid ‘sanjeiodus],

*8T 2and1g

giskpnuniliny LT it T , _‘ ! i - HHHH T R T A
I TEAA e e bR e e e L : : i I 44 JEEE L e e
HH H - 14 - - 1 AEEBENE N h Sp P N ] HA4- 1 H - A1
e L»I = C il s - 7N - - N " 1 h N_H ‘ il B o ] 4( \ J A e ‘4( 1 1111 Al_! T X\y -1 N
LT # ! b B T AT IR T TR P B s 1 b >nmm_an”
SRRl REREEN, ] ,vrfup‘mﬂw_m + 1t HLLELE R LR R mﬁ“<“”m1 L E T R L 11
ERel ibs T 1 1. S T L T R e e P e e e T
- I [ N O N O O O 4 4-3- ~44-]- . A - L) 4 | Ny P By N . 4] 29I I W - [ O
. 1L 1 T H AR PR AR AR AR na AR AR AR A R nua e N AR R RS FHE e ikuuknd 1 1
1 CEH EG e B T e e B F RS T T ] R st Rl BOOAARSEE
siial k= S L L E e e e P e e e e e e e T T ugl SRRy RNEY
EHIE T F R R TR T T E L H R PR H e
NNE B 14—+- -t {4 -1 H4-4-1-1- -t {4+ -1 -t |-t g -4 -E-f 1 4141 -1 4 -4 ~4-+
RESH B= tRl ERERS Elnunddundundnnauna-SRNuRRARERAGRNRERANNEER - REAR PR U B e e waﬁzw,il
T I 1 - T - II T R . R - 1f NES TR T LT _ ]
.'.l— A».. -4 - - B N e - - Py 9 N N - . . 4 e N o 44 |- . . B 4= - N = B - [E QN U B B N B U W W S S W HY IO B . -
suhl Bb uiy DU T NG T A FE R e e e e o
BEREY puay niianlis Rndifnnnn AR rE.,,‘ A e A e e R
NN . {2 d U R I N O I O N - . Ny N N 4 44| S [ 1N 6 O I O 6 N N B A DN DN O DV N BN 1. [ U1 % N B I 0t g L4414
,Mmm wuww -uume Hum ;Mmu;”.. PO T P e PR
R T S
Rugh T R e L e L T AN A e e ] R uEng Ahndy huwul NN
T THITTE R B AH A H O FHH AT
1 T R R R R L e Ha IS e R AR A I -
% SREIRSRAE nuNnN Np ,_‘n‘,u..-ﬁ. guNg Ean JIL T LA 1]

4 -1 4+14 1t +H1-H- 4414141 - <-4+ ) SEQEREERRES -
1 U EEEE LU T e P ENEREE T T T e A e
{14 1.k Eu g RSN Ja A A H 334 ,.1[?|. RENEE NN ; : Npun ]
Tt 1 R na R R RAEHNRERSA ARu R caREk RugndRRAR] Runds T E A e R iy IARREREN
n A R R T ] gEasiudh A ERRRanas pRasRRunil SRERRERRED -
CE T T o TR B T S A R 1 _1 nk
- -1- 4.4 14-- - 4 - SENENES SN NERERE -3 -3 W EEEE - . -
T T : T TR AT T
NNAN ] | AERERE [ T S PE HE R AT RN RS
BN s §S il SRRRSERERuNnE RND N QAL 1 1
SEER T HEEE P e e e A A Ilu A R m:!u
! 1 il s : SN A e
Y BT FEE L | THH IS F T R H T

~ -4 41 ER RS 4

T

18 il ik UL e
n B ; . an‘ < - 1 FHHH

BASRN r_ _ i £ _:“ .h ] . AHAHH T

I I Rl AautataMNdadagaaisé

NOMRAIG AV SIS MOLLYIWUOIM

WYINO W N0

29



‘O 103 safrjoad £L3tarionpuod Tewasyl pue ‘jusrpead ‘sanjeasdws] 6T 2an8tg

1] 1T INENEREE N i N E 17T 4oyt I N - )
414 .T,.vv . - ‘ .y ' ﬁ | - - - O N I “ - RN EEN
4- . SEEEE 4 W i | R - -1 b 41 =141 - -1 - - -4 14
ENREAEEEETSE R : 4 - W | LP Y 1 ,—lh D W + < 1X : + REx
f,-‘,f..i 1L sREENRRRRN] ! JWEIDH -1 1 ula JEnnd b 3RE T HHHE
T b : T AT L - A e e i _ u
i
B } B i . . | RERN j 14 RER BEEEN ENNEERNN BAN .
14 1_>1r L” i { -+ E -1 4 By N N +4 B - EEEE NS N L 4.4 ...Ar SOOI % N 0 R n
sl bxit mﬂ,vi_ L A e | ] THTE R Ut T e e e e e e e et e b e
a0 : # . o T PH AR HET FE T R FEEH R H A EE R R ARASReRE
L. ) AN RS RRANA BRE =g uRn bl n s BRERANE ; sanbiGus AndnslndunaeinRARRE SNERA SRS
I.]. i BERS - 4.1 B -1 ]- i -1 ERRE R BAN EENEENENENN L JITEETD
_FH Hottt i rre et i st e et e e e e e e ot s b e i e e e
Bl BEEA ARENEE REE J1TH T ERENRNEN JETAT T ST C-EL - EE O
i m 1
i S ek ot bk e e b S e s ke rree e ] HEREAuS
| w [ER S A H L 44 R R T LA R NERREUNNSERERY ) EERY . T
P E L : aigs s AR et St A g8 waue -
R Rl hnnainpu Rl Rinnn SORRE B K U R T e T nEnsaaRE 11
. " T R L R T P e e A e e R el FESSRRRERY
Bl ] B 4- 4 - EREERN m RS 4 RRUEE NN NERER - PRENNEN R EEN 31 241 144-1 - [}
6 L EE T L e e R e L e
5 R it e et e e T T 1 i (1R
] S e s e b e e e e e e e THElaT ERRERY ¢15
= i-4 ) - 4} 1-1- 4414 - RN TN 8 N A O O -3+ 14 4 -4} Ltw
{4 - i 44 b1 LA 4411 |- -t - L " i - 4] o
T S i aah et phe et eaduddaeannnint funhtinpes puaatnn TR Tk Q&WHTWH
Ll HIH A FH L EE L e A e e p e /f:.ﬁ:.u. ARRuAE AN : _r. =
1 it b e e e e e e e A T A HE S
- M pEEe e ] -1 - . - SN -4 xﬁ U N OGN U N B O N 1 4444 {14+ - b-b i1 4441 b -] - -4+ -
S B _— — - . -4 4 . . 4§ - -4 4 - - 3-1- - —4 - 444 -5 -1 34 -} -+ 1-$-4 - }-- 4 = | —+-4-4-§-4 -4 3 - - R b 4
dansl Rendynulwe ettt b e e NgepAR AR T RN R P A T @1
H - R ‘“ - PO T O N O N o BN . - W R O S O'S -4 I W R S T I 0 O - - -4 - .- P I N N NN A By SRy S N M
LT LH R D T EE R P L y .,w:/ L UE e e SN
FH e 3L R EHERRE A A A E HE AT A T 1 4 xf:.x.; iRy |
RN e [ O ST O W L 4 4344 - - | . N . L R O I S N -4 41 11 U O O N 1 N O O N - L s {4
TR Shpssn huluuuphy)hs Crrt L A e e e e e 3:1&./(2”““.1_ ELE 1.
4 W L o | NEREREEN - 4 NERN B bR - 4 Jt b+i4 - PRI N O v
g,.A y - IR I - ..c%;; - - . 4 |-t 4 1} - P I A8 1 oy O B 441 -
441 .- 4§ 41} - g -p-id S TN I -4 - 14 . -} -4 41 41} 4 S O - 4 §-}-f }-i -
. - i Y - 4. - - - -} -] - o o - - 4 4 I 4. . - B O Sy AN 4 - - -4~ - . .
4 14 =4 W05 O Y -} -4 - 4 4 O 4 - N -1 [N TN W N G S g Y 0 - - 4 4 44

T,

HEHIITS AT I e A R R T I AT 1 “ulm. EEEREENN
[ N Ny W W . 4 - -4 4 1- 4-td ] . - 4 - NEEN - 44 [ I R N U S By SRR
4 {- - i *\ -

PO B 4.4} -1 S 4-4-4

ul BERERN . . ; ; SRR ST HAT v RS RRNEN
L Lt b Saist SR e

TS L - ittt

PeeiH e | Dl e :

¢ ¥ | ST i SRR

VEN e arn.
=

NOISIAID AVIZEIC NOW YOI

NVENI M S5 8 00-8681-900

30



*@LS 103 soTtjoad L3TATIonpuod Jewidyl pue ‘jusarpead ‘sanjeradws] -7 2andTg

NERRpAnEREAGES Mu,‘.,,w;‘,u S L +.. | _* 1 .. ,, | : A M

T T T T B G T T AL [ T ogine

4 . i—4- - - 441 -4 -4 - —1 - - -4} - |- - B B - b1 +-1-4 1] -4 - - - 4-1- - - -
X L] SERENEBNRER RN RNEE BN RENREN RN R TTEET A ] J- 4-- RESNEN NRRS X |
AN HENNEREREEN RENRES BRE ﬁ FARBENSEARRERNNREARERARNRNE RURED REEREEE ‘ J4HE EuxsdARud ARAAN N L] |
704 EPAREERNEY RN N : BENREANEEERDE RN RN N I LT B 5 a4 113 IRENN H 3

.-

L
]

w _ T e A e 1 /r RAR ENARR R NN AR RERAREE RR RN S ,A,-‘.,‘rﬂ‘
|

t

;
.
[
T
1
[
T
i
.
=
T
r
7
;
I
1
;
t
=
—
B S SPER

i
:
r
:
i
t
I
"
+
i
t
T
s

2

[UERNU) ROUDUNUNES SRDUI NSNS NN
I
T
i
e

1
]
t

T T
! :
i
T
1
T
T
!

o
T
ST

:

i
i
T
1
1
1R
—
T

i
-1
.

3
.
H
T
IR
1
Lo
T
)
T
1
;
:
T
H
1
A
Pk
++
=
;
u
-
}l
—
18
—
11
T
:
1t
t
i
1
[
i
T

RER _T rw& A RESSRUNANERE MR N L ) 4 4] L BEREEEREN NN NN N .”4 ~LlQ»
NN ENEEY N RREBERERBERSR AN TREN 1. NENERNBNENE 11 1N i J J.04 44 b -] N
4 s Rl 5 LT L SUNBEREANERRAR AN AN . I S T ST NENNENDE 5 w. ] bk
- gy FI - . I 44 414141 -1 - P O O 444 441144 I F el
I ERaN T NERE T T TR T AT H S T3 NG TR EUNEARRYNNE 1 e u
gaabd Euuullan bt b R e e e e R EEEONC A L R saglinaanll ISnREun g}
1 [ ST E T EEE 1ET BENEN ERRNEN SHTEIN T PG ] M4+ |

L LR R A T P ﬁ HAA AN HRE R S LW
[BEwa hannd Eni R E e P T R N e L g M
" i 1 i
- FREZEI R m L R 4 -{- - 4 1 d14t L 414114 4 - . B A O O O N - RE BN e 4 r -
L nk RARA BORAR NES SR T ER e R pe O A e RO LEN T 3R I+
Lt G Lt e e e s e e TN T 1 g AT
Supme Aps ] Ww R SO T T T T T e e T T
sl Euudghn ﬂ L RpnnfuanusaFaRanAAnE RRRSE Ry RN A1 e re e O LT 1
ERSEE BRGNS 4 - NEENEEN 4 ERWN R 14 1434 1 4] LAl §d B NI PN
- I BN ERE N Y L] Lt RN - . . .} .. NENNREER ENEES - - R 4] 43 4-
THE AT f,m U PR H L S R T T i L T 4T Rl T4
44 b4 1 4 - 4.4 - - -4 e I 141131343444 .. - 4- - - 4t 3 R N N
. PR YRS S * J4 RUNEN -4 SEEER . NUEEREAN REBN - 4 . o3 4L PN R I T R
44 44 I . N L 4 §- p 44 410 4 N - . - 4344113 4.14 1 U -+ 444
I 1 4 b .. - p - . - 4§ .. - - -~ o N —{-}-1 4 - 4 -4 -4
1kt il L - - : M BRER aillindEncdiutndd
m.ﬁ L 1 ) . ARNRuERENT NEREEEEN T g ,. h.‘:m..‘m
T bt \ : T - 1 . T i
H i L b RES 4l : | - SRR R 1t -1 4 & i

.A ,.
] ] O O Rl
J RHE _ JToIR D TE DUl » Y HHT A H
H 1_, | | J_E;;w :___:_:_, *_

mﬁl&g

50 b

NOISIG AVI4SI0 NOLLYWYO M

WYEINNT W L% 0L 00888900

31



*T8n 103 sa@yrjoad juafpeas pue sanjersdws] ° [z 2andtg

T T L b N i 1 I G LR TR T TH
R R A L TR Hit | _ ) TH JHE AL HHT
A L S S A 1Y HA IR DRRAER it S H TR B
BEE1 IEREA NG R A AL ER R IR IR BEE AR ES VRN RN BN R AR AR N AN IRE N R NRR RNRNERE ) T HTHE I T T S HA A 2

HELH I H S A L L B HE A LH F A R T

T
I
N
——
f
H
Al
i
i
T
by
v
L
!
T
T
s
|
f
T
T
v
T
T
1
i

Ao NN AL AESNEN 1 ] ] 15 - - 1111 B - 1 v>\L‘ -
. 11 EREEN JH PR LT ‘.x‘,yuuvﬁ 4338 RS B R L

:
-
7
I
T
;i
T
[
[
T
T
T
+~
f
NOISIAKE AVIESI NOLLYIOaIN xmuﬁ

FHTHIHT A A H T EE A A HHH T A e
- HEH R S T
A 1 NEREEANN RN gl
. W O [ O Iy ¢ - - 4+ 4.1 o -t =R - 4-1 F i

[

]
L
I
T
t
L
T
1
.
1
1
T
LT
1
t
T
™
T
Lt
=3

MVINF1 "M 953 04 009898900

1

1
T
f

T

i

i

'

t
7
T

:
i :
Tiaret

1 AR PR R A T H S

I

I

T

-

i

)

1

T
N

E b u
I 47

i
1
T
i
1y
T
v
t
V
v
T

i
+
|
1

IR V)
I
)
T

!
L
T
T
e
T
T
!
—
-
i
I
;
.,
A"

LI EETY SSNRERREREEN RESEARNRANED 3 . / RERRE INRUBEARERERT INNNVNRNER
= -1+ - - - — - - 4% N A -1 - [ IS L B
Sas - 0 0 IR RER - 414 1 4 I ERUN p 44 4 14- _.l. SNERN
- - d4-1i- - 4 NEAY . N IEREENRENE FFNEY NN
- - -} - E R N\ Y] -4 4 44 . -1 _L.» -l
- . . 4 - - U I S O 44 = - A N et} 4
- B . 4-F-- g SERSEREEgEREE I 41 H
L
|

e

3z



*gSfN 103 solrjoad jusrpeald pue sanjeasdwe] °*zz 2an31d

LI PR B FE R e g ] -]- ! Sy . L . H i - - - 3 - - ) e 11 T T
AITLET S0 E AT e e e | L1 H e il i M | | 1.1 RN 4L il . REN
A R R e | ﬁ TR T e sill il 11 : e

!
_ ‘

wf
‘.n._“ _V ool GO TTTHT

ERENNEREE NERNREEN 1T a4 ERNSRpN R .
L] NS X d |- - nEn - 41 g4 y o - B g ° b | 1 . -
P A A EHIn RSN AT EH
. (1 ' T T R I REA b i ISR EREREREER
SRERE : EFENER RN JHEHT A T EE R R R T P T R T T NNNE
AP T A T T A4 HEy ) T ] A

R S 414 - [ 1. - - o - - IR DU I U N gy - RENE NEDN L4 - - |- -
HEH A T e - SRR VR L1134 LR ECEL AL
- L -} Eaa . - - - L4-34- -] 13 L mENEE N NN - -
" L fh L - - . 1- - I - - R . 414400 - 4-§ L A - - L {44
NV N T 6 Iy 6 O RERE EyS R - _i 4 . REEREN HEEN REE NERE NREENREEEY N 444
“ t=F4-t - e - - SREREEERRE -4 4- 414 -. 44kt -4
SENNNEEENE NN AR AR RN SRR E SECRNRD ENNEENNNEE RN LI L HEH

B -l 411 - -1 Lt 4 - I (U RV R I U QTG O O O r REENEFEER 44 N
44371 PERNEENSS RN . AUREENNESRNERARNENE B 1] SARE NERENNEN
RS ERRNENUN EEERENEN NI WE N Ldog. L EN 0 O Oy N O I L . -1
[l A RUNE R NGNS NENNE NS TR PN T T I 0 O A O O O
117 LV AT 33934 3y as 1T ,y».l/‘.Tw T R L

T TR TN EHTH AR

1] ﬁuw e 3 O RS T ) BN REERNR EEE
JHLEH L 1 NEGEEES NEENN EESREN ARNAEN N 1]
L T ST R e P e B T T FARER RN
dhnl ANl Andnndnnny ARGER A p R T L EL] Nk uwu.,u H 14 P
aw igdeuniinnnRuaninibindanhipdANann Rna R RN A NEaN J THATT 3 - . “, I,ul.a.u
L RENNENDNEENERN T TR - H - AARNEE SRERE SERUBENEE FEREN NN
MR H A AR E L +HEHH- -} s 4 INRWE R ]
(U100 80 I A Oy O O N A O O 0 N O O N N A OO A EREEENERRY P -
t R ERYRR EERENRRENEENYN TITE ERRREN B H4 134 14 - -H - FENEERIMR
1t A AuEnkRgubghRdndnpunnAsgens Andniannnd RAgRn Na N -F 1t - SN

L4444

|
T
.
, 1 N
—
1
1

] ANGNEES T EEEEN ERERESN N
A4 TR 4 i ERS | A4

S - SURNERERE RN 1] RARE R Hi X + 34

30T F- FURANES AT LTV RN J1TE | 114

. i-4 4 “4-p-1- B 4-1-f- o444 41 - L 444 -} = - S T -4 -4 A

bt U O O U6 WSS ) 0O I O TN O U 0O O N FEENEEARANERE SNERE RS MNEEEEENE RN NN, g
HA - EER A T4 FENENUNNENENE RN RN BEN HEREAEERENNNNE RN AEEREN
UL I DT LT L L TS T SR EOA T I e e e r e A TR e A T NENNNN

uanEnEn Ay g Tk SENREER R sy AR NR AR 41 . suE TEH A
J4-H HHF AT 8 X 4HE - EERERNSESANEA BNE REEN RSN ARREREES
L 14 41 - -H | 4 - | - IRNEENRERD ERENERRNAE N -t 1] - REGNE RENERENUSE RRREEENES -

4 B q- SESENBAR |- 4 }- - R I O UL N U 0 O O N O N N O o
- % L) - 4 {.] 4 {4-1-4-44 - g — -t 41 -4 4 4
-+ e -t -+ 41 § 4 444 4} -1 -} g A bt 4-4-1- ER N NN

THATT THTEHHE 1 r T S T
ity . Jo L R R 'l L LT R Lo
{

+
1
T

T

—

NOISIAIG AVISBIG NOLLYWNOHE  XINO!

33



*19q 103 so71Joad juorpeid pue aanjeasdws] °¢gz 2ans8yg

vin e s

NOWIAKI AVISKD NOLLYIWMOSNE XINOMINIL

. _ ,
i BEERRRREEEa SRR eRRNN ERRNE SRR RN AR N AR O i 1 1iH TH _ AT T ,
..‘LLF IR R E R RS NS R E N EEERREE 1 - - y* + -1-14 14 1+ - - -
A L pafnantfRinl IRdaniniRannSniNRNS i1l BEF o - 11 H I -
saRERASEENER HHEE TEE R Rt 8 e B TN WECHT - IS A LHTES O T , -
44 4441 -1+ -4+ - EEENES HEREE EEREE - - - - -+ RERES - - - L . - EREE REE RN L SREN
11 TIEEtEL RERRRERRE AR ERRRRAERE X . C etk S L LR o e el aam g e -
punly .# i ARSSRaRUREENRR) RENE s RANRERNERNRERNDE RROREENER D TR L A A U B e e R
11 | K . BNy EEY . 4.1 ddd b E L R R ] A PN O O 0 10 0 A OO S - N SUL U0 I O 0 I O O DR O O O R IREREE _ 3
:.M,v - r; - - - . B - 14 41 - - - — -+ t-f-14-4-1 - ~ - E B -4 = - - 44 |4 -
huniet BN I T ET L % . S L EREEA [ R e e e e R e e I
-1 inubidnhntinndnioendn " i REEAE A NRE NG it 41 L I ittt e e Shukintnahnn
T i
R PR PN B TERNE : NER T 1T - - I T R T
i R annw pedRNORE AR RO R RSy A R un A n R AN DA R A RN R nna R A A A A R RN R u A R R N A nu Entun Run i Fenn R U A RS RUARY sERE
; AL A ! : NN 414 R 11 1) . 4 At JR O R U I O | . . |-
i AN AN R BN N, - U T T | - - L0 N O Y O I - I O [ I O 6 I O I IO B - R R 1 ) 4 N HiRs
N % T uill T krmﬁ 1 ‘f‘,; G : S TR ELL
— [EEEIN RN e e - -t 44 - - . g 4 [ R B B S AR I -} - - - ~t-1-1 - - - - - - - ~4—{ -4 - —+ R + o+ [~
R e e e ._.4:}.1....;:,,.,-.. i RRERD L Nusgnugs
; . 1 H 4 d
i REguRY Rhun fuw““‘.‘ CUD L e EE P - FARERARAN BAREnnAd EunnRunhul Al nnn Snnah hul iy
N‘ SRuds Hi J44 1 008 ) N 0 0 0 I N O O O IO A - - 4 . w - 0 1% I Uy O N Uy I 4114344 |- 4.4 -
,“ 1 s ‘11 it - 11 N aRERANEREN uirl ] ” 1 ..r,“L ITT1111 BERN IA 1111 - [
1 . L) 4 44- - - o . . -} - L U G O N 0N -4 L b - -1 4 O N P oy N N O L I O O u | 0 -4 - - . -
{1 Eaul BRESE AN T e VR R R e T T L i AL R e B bk SR BN eu
-4 4+ +4 - -4 4 . §-§- . ke Loy ~f-1-1 4 414 - - -§- - - —+ - 0 - -4-4-4-}- 4] - Ly
N . - - L b 4-1- - 4- 444 §44- 4 4- 44 E 4 ) B I A A O Ry - -+ 4 |-
dlir A Nl il I L e e e g AT e e e 1L Y ﬁ,_-.“e
[ B B oy ~§ 4} - — U B 4 ) - - 41 - . W b 44 - -4 -1 - 4 4 4344443 ~+-4 -4 - - [ I
44 4 ) 4 44444 HA - - Au - -+ 41 J.4- - u 1T 4HHHFH HEN FUEN \‘Q‘

yvINn MR TR 00

| B -
i
i

"
T

I
T -y

A e PR SR b e e NG e b e e e Eeer e e e e e e L
Balnl Fospd RRAnEEH mluwuuwH St e e mguanm.ﬂml T e e 1 ﬁ‘u, S

i

IS

T

1
;1
1
L
i
N
:
f
1
T
I
1
1
;i
T
U
L
|
I

‘,,‘ ,‘...,.,,...,,..,-L-<;,.,....,.. :
e By O SFON N By DU BN 1 - A4 . 4 d-4 - S VN . - 4 4=t} 44 1144 - N A I O % BN By BEREE RE S = 5 ISR TS Ry I 5 S I ) gy 5 50 S B - % A N
Ly THEE T e VR A R e R A TR wﬂ-lL‘w AngiunubBunad ahane by T
L . R EEDRENEENBEDE NES 4 ERR . . NN N R RUNERA Lt -
s R T g S A P P TN H R T e e
B * WO RIS I 0y . A I O Y B NG G Ny Y NS O B9 . . -1 - . .. R Jobg-id JR o Ny - - -
o . t - 4 i 4- R -} - LA -} -1 - . 444 4404 4 { N B S O 5 J6 Iy U O BN SN Ry BV N 0y 4 4 4 -]
Ruuy - pES A HE SR TR R TR A TR R NG BEseuiunsandnann I
BRSN ST AT SV T e e e A e ff“ AT R R R T
Sahas SRR AENER ERRSARSENR AN AR R R u ki uA RN Ra R e AR Ay Baunk AR R Rast Al PN EH T A R e 441
T i A R R A A e L //“w LT H T A A
i N
B N U N - {4 §- - 4- s . [ 5 = L - 44 4 4 < f- . - 1- 34441 4 4411
EUNER ENERE S - - L4114 11 I 41 O B . L -4 I [ oy S O A 44444 b4
— 1T 4 414 . B
T ] S ARRER ERwhuuERRR AR NEED T T - CHHHHATHIN T A I A
4 - §- B 1 - REE 4 - = - -1 44 B e
- e 10H T i J S T A
- - - . - - . i N 1-}- PN B D S OO0 B DU O 0 O A o Y A
EEEERE RN - T T BaY IRERNE
knghi SRR ‘m_.m RERARRRERTNS aiikk MERRRES W,‘ LT mwﬂn
11t il 1RS A : : kRl bty 1
‘ il 1 R AR A ANn AN RN RN
SN

S S




*195d 103 so1fjoad jusrpeil8 pue aanjeaadws] ‘4z 2an3tg

14 EIS O YOO P A YOO YO N P IO T (RSN OO RO (11 | AL O T
ol S PRRE TS PR T ARE] SR FE AN 18 ] LQQA.—MUA_VWWQ—%_LUGQ

Mikdond |

NOTSIAIG AVI4SIO NOLLYINNOIM xl'o'&'li

WYSNIT W SLX 00 008691900

(31@93)yjdeg

-t
[

P SUGRIEEY S

PR T T S S SR L

JESN SRR Sy N A

Py




‘S0 103 sorijyoid juorpead pue a2anjexadwd] *Gz 2andg

-
-

vEn -l

THAH B L K BT i THHITT MU T HHEE T
A HAE R e e 1 1R I ) Tl P A HHH
R LT T R e ¥ TSP SUE T dll | | Mw i AR LR mwr T

is S LEHBE A T e b S LR L E T A L B O T
: D e H B R T A FHHEH HAE L H A A T

THEBEWHARH I ﬁ ML A A AR A HHE R O

RReaEasn) EREeRasat SERN! 1t At E L L E A A E e D E R Ha e L

e g SRl REuARERERYE 11

HE LR R :

SEERE D T T

SN N | . 1 N I . -

El i - | U - .

Sl I Ny ! SN RN 4

NOIBIAIQ AVI4SK] NOLLVWHOLM  XINOMAN

T
T

T

T
i e
[
i
I
L
+
+

e
b
el s o
bt
v
™

UVENIY W 8 T 98 00°8494-900

3b

g5 e AR L R
-4+ w‘ml. HEH LT NN SN N
T . HATE El JNREREES

T
T
7
T
L.
T
T
T

T

b T
‘
i

-
P 1
I3 I

a1 ‘ L LA .
| y + SENARY NEEE A1 ]
] + A RN - EERRERREE NN

i

EULE I 444 13-
- 4 s e 4L R - -t
- B1ESE - RESS - NEERNNEDS
- - I JUUS By IR T O 4 N . - . 4
- 4 - - T 4 4 14 L -
l;i B _ 4. - 1-4- EERR RS -1 - e
RN RS RS - e f 444 PR - . |-
441§ L - -4 {4 - RRNERERAREN 41
S R ‘ 11 L AR 1 -
4- 14~ ;.!.va - - NP . 4 -1
11 r.\_r 30 1y NEERENREEN
EEI ISR A RS , T a8
4 I b{- L 44 - . -1 1
Vi AT 1 EEnainhult 1
L HR 44- L4 g1+ 44 ]
BREERA D - 44 . -
sRESl Es i T i {
- ' 44 -4

IS

e~ Tl el o

FUDETE I SpPpuNTeS
——t

o
i
=+
o
[\
KT W

L

1

==
Y
e

N e -

b e




*MYILT X103 so11joad juarpeard pue aanjeaaduay,

*9z 9In8tg

deq

[ S
+

1€3991) | Y]

RILET T

'L)ﬂ;

NOISIAID AVIISIO NOILYNUOING  XHNO!

WVINTT "W 5L X Ob 00 889 900

3y



: *TTA 103 seTrjoid juetpeald pue @anjeasadws] °*/z 2an8ig

—

=

T T

‘
5y
8
Ll e
/
L ¢ ) IS
q
L'
=
=~
J.
: i

1
|
1
1

7
o
H!
Y
T
L
1
b
T
—t
H
1
T
T
1
T
]
I
7
L
T
T
+
-
I
L
F—
T

b

L

EEARREsL EERTARRSALARRRR RARN] Bn

V30 Gl

1] RERENENS EEREREEEN - R - RENE A4 R 44 | ~ L)f-f4-1 44 4411 BB 44 RERRERENA -
1Al 1 RN ERERE RS TR AEREARERR AN : 17 11 H RERRERERARAERENN ] T
i BRERS HENEERBRERNNNS NENS 43 1 a1 1 N | 11 . C Ll d1 L INERAENNE RN
1T ST 3T T - 117 T T
—f-} g4 —4-4- L4 - - R N -4 . o . = - - b i- - - {4 4 4 = - - - - - . S P g 1 B I 0 Y -1 4. | .. Y
EANNEEN IRRERS 1 . 4 = T X 111 B R A YR i TEE
R A0 BRRERRNES x NN ATl IRERRERERRBEA T SRAgRERASY wf

§ RERREY EERNEEN HERRS - ENRENNE RN ] R IR NEERARENEE ANNNE
AR RN 4 S 44 BLLLg . |- i-1- | f - 4 - - -] 444 - .\ﬁ.x.... 4
s . ,ﬁ..i S T S Pl T ERRNEREEREY R l EER H SERENEERERNNEN .,,..,,.l.“Hﬂ.f;r.x' LT

NOISIAKD AVISI0 NOILVINNOANE  XINOY.

SN S,

—4-1- —{4 44 -4 4 4 -4} B T I - b -4 = N - - - . O -4 4 184 — S SR - - [ o By A
REAANEE . .m%ﬂf%; T ,QL.‘.\.X BEERERREDEN IERSRNERS RS ERREY ENEN HH RN RN NN RN R RN AN | L

o l -t~ 4441 4 - -q- . -4 . = - . = -t -F-1 e e B - 4 $- ” -
L g 44 HRE N NN 1 ] ENN ENANARNEEN BERRE RS e 4 1 L IEEREBNNE FENNEREE
- L;_ : . .. RN EE b -1 -t NEEE NSRS NN RS RS - 1- inw L RN Ny
SR RNBEE RAERE EREENSENA RN A RN RN AR AR KRR AR AR RERRE NN TV AT AR AT P A TR 3

- 410 JTERP S - NEENEN AR NNRENEREN NRA -] b EEN
b - - 4 4- - e [ W O U U N O B B UG YOS -4 -l 4-F4-4 -+ I Dy U 44 44 N . . -
. - NESN NN SENNANRES AP e e R R R Li ) -1

o H R e bR T L T | S T T

3%

T

YVENIY M LT 8 00-0654 900

BERURAERERuN RN ,xnr;?i T e B NERREREEN) A ERAR u
BEESREENEN SN N (RS RRSRACnGRAdAn i Rannd Eunadadunll ingdninty 148 e

Lk
T+

1
1L
I
1
1

)i
1
1

Cd

CO T A T L TR e e e e B ]
CETL A e ] e L . ! A EE A A T - -

ol

ORI 144 . I TR I O TR T B T T M-Wllr
RENAUNEERARERER . 4 | SERRREY SRR NN 1] . A4 g JFEEL N
RENS J e AR I N1 RRNRE RN | 1 b R R4

4=t -4 B = B - . -4 - -4 - - ’I -+4+ - - -l - 44 - ~t-4-1 -} -t +

I
T
i
i
I
T

—
.

F
1
L
L
1
v

Il

3
Lt

s

L

L

—t
H
i,

:
~
ya
v,
—

114 T N . sERREEEE R RRN JHHHTHIE RN A YT
4344 F . e - - -1 S N N RO PO O U SR oy 4 -4 -} -4 4 44+ -

4 {-1-4- NESERE -|- Lt i+ ] - 4. 4N H SEREANNERDERENEERREN 444 - 44 -
44 1 -1 - - ER R I 44 1-1- 1R} 414N - - 444 3 -t +4-t+ 14 +4- 1
ERN N g o N NENESREEREARFNNESE . f[IL - - N 4441 H R4 ]
4 i-14- BNEA -4 4t b R 44 MENE K] -{ ] 441 -5 1 14 4
T Wy - 4-1 4 4-4- - - .| - -

Lot

R

RN i T . " BENEEREREN UL
13 REA AAEE A B A A
ERSRARRERNR " | : T3 A 1 E A

——




*9gn 103 sa1r1joad jJustpeild pue sanjexsadws] °gz 2and1g

nn-qa—.=

NOIAIS AVISBIG NOWLVINYOHN  XINOWLN:

1 4 -t-L RS NI - 4 +-1 -1 th - - § M w - - o var - - R n EREEREREN BN
444 S S -4-+-4 -t -4 4L - - - - t- |- - - - — - -1 B S 5 S o N - [ I
sRRENuE Ny _ SRR E L e . _F T e . - . SAEERR AR RRE R RERRANARD PO HHAH
.
ARRE - ] HREENRRREE RN Al 4 1 | . 14 . < . - NENN . - A1
A R A A & 411 H .r Mu 4 l.lv.—du y * ‘ u # M- -1 14- -1 -1 - -
B - SR N -1 14 :uﬁll - L . -1 lﬁ 1 . . ES _v.ir - 4441 1 W . )4 - 444
. _ Lf-4-4-4-4- . P . - . = - » - - 4 Y B R U N O 4 -] - - N o . - -1~ - I B - -
guling ARNa SRS RRAUA RRNERREAY RENEA Rugul AREAUORARRREREA RRANR RARUA P e e B e BRI L T aisedutRaang Aun RN RRURRSENAN
unnl Angng AnARs Nunys ..r,.U,.ﬁ:.--.w. a4 TUTTH PRt e o Ee b ru A a3t A e e e e L ree ke A e e mEma e T
SR R RN uRaN ARy SN RN SRERY TrE T bR T e e T 3T 11 I P EE T e e AT
S e HT,} huhEduiaf puni i b ee e e e b e Had L T R A AT A AT e e e
1 , SN T Ea g b e e R e e e e v e CE A e e e g
WL : TUT AR T A EHES AT S T D T T e A e e AT
Fit . At il T R e e o e e T e e e Er e Haa e L p e e
M1 i . penflinkinnd gnindubnbnRunhinndannkl TREr 11 T A Tf shahunphpng g& T
A 14 | 11l AT T 1 N 1 C - REREN 1 [ 1 [ 11T Res
".. ERE S \:,M - ERE R A= S SRR o I - i +H-1-t 1 - - - - 4 e t -1 -1 1-t4- - -+
+ 441 - ~ —t—4 4 =13 . § - - -} - -4 lloAJ = - s — - - -4 - -4-§-1- 11 4 4 s ~f 4 - 4~
L Ans U LD PR PR e e T NG . T VLR TR S AANANRs nun SR RAREY NN aRuNAN
I L3 40 4 - - - B4+ - - - 4 N - - . PR N N T By BN 0 - -4 - 4L -
.wr;. ;-u[.,wx 11 : A1 suptRnguR ANy g ,Tzlr,.if g EREEy ,d,r;:. T ?u waR N RN
.L. T pihelpuhndgnnngd Rulhn puASdAnnky REn gl Inln) vy ST LA T RERARAEENY ANRuE SuN Ty
A1 I Ruanf g RS NE S RS RN A e u,.,Hﬁ,ﬂw,rw,,.:‘.;.-w/ aenisRaRgnns nungRaRnanhubl fngulpnnnninnunnnall BESUNRN ()
ﬁ,H.m T TR FEATE FHHHH A A I PR R P puis A AN Q
1
U punE kRN ey sunhungl kneat RENERAGANA EnBadONaRd ANnARaaRan 11 T L1 .Ll,.w SR
o _wwrﬂi: SUNN IR t T B VEEEEET il I i .
PR YN - - - s -4 -4 $-f-tF 41 1 4 41 4. I U0 N I Sy B 4}
snnul Bdds SR R IR RRARN 8 I M !
b ” o - -§d-4 .. P Ay Ay | 4. 444 - 4] _lnf.l
1 N N RN SN ey ANEpEN EENERRGRR 1. R IREEREEERENEN -
e -1 1= 1 RN I DR O N 0 0 A O 0 O O L} ..fofvvr.f -] 4. T +H- -
i A_ FE IV NI I TR EERERENER .r,.nya.,ugu
- Hi- SR EERREREEER 4 PR T PR TE THHHHHT -1 Lumw
-1 R S B I I 41414 PR o [ N U U UL Y O U O N O S -+ - - - 4
guul va e b rcet U e L T e T AEE NN TR E-H-
R + - 4.1 ER N L B HURNESAERNERE NN - O I ,— 4+ {4
| r_ ﬁ AR U A ST T TR L
ubuss B8N null BERNE NS RN -HobH T 1111} 8goe
-1 - Ry U S| 9 Lu_l REER FNVEEERSEE EDE -1 RURRERER HEENEEN EN HAEEREER A . - - 1-§ -1 - 444
i RENEE RNuSARRED a3 % St e e e el RAagn AgnanhsgdNd ANRAEANAR RN S u-‘,f T A T %,‘-Hm.,,
i 1.4 4 444 L SRR - d 4 - - -4 | 4 ) - 4 O 41 " J4-1 k1 RN N I B o N O

3

YVINFt M ST

44 - N |- R Ll REE RN REBREES L - NREN g |-1- 41 ;.,rx',‘A:
S T34 |- 1 EENRRARE RSN RN RN RN B u 4 SRRy - NANNaN AHH-
R EEEEE .1 B 4 -4 - SERNT RN : 4 J4 - 44141 ERSSY IREEE

L N R e IR Ry canuat ey h e cany sciecl WM Ndie
A ) I SIETRR R R R ER RGN REE R IRE S 1 ' ! U A e
F . , A T T ! : M A n T L
' 14 1+ [ . : b RERERH m Ha AREAN S
1de: 1 B e D gel LT e
» m | H N tl *4 it

T | 1M havbdhikitison amie HITE T A
HHH alil 1 T R AU




*(96T ‘saoylo pue Loy ‘NS Pu® ¥YRd) BPRASN BAISTS 9Yl 103 pue a8uey pue ufseg 2yl I0j IIv SAUT]
"(NryD) sseq uwoled iedu sTTam 3y3 103 Aos uoraonpoad j1esy snsaaa (b) mory 3e9H °6¢ 2an3Tg
€-W M 9-.0I% oy
4 € 2 |

‘b

e- W Mw




Q08!

*313 soaenbs-3seo] Tewioj 9yl ST 2uIl IY3TeIIS °ITNEI
sgaipuy ueg 9yl jo uwj QT Uryits | 21n87] Ut S931S 103 yjdap aviose SnsI9A MOTJ Jed]l  °0F 2an3tg
w ¢=>y ‘\yjdeg 000...0)(
2091l oot %1% P4 1%151% ] 208 %1% 2]%1 4 % (%A 2°'0
T 2 T ' 2 1 v T v T .4 1 2 T 4 T -,y ;u
ol
848Sd @ -

NFYD B —e2
—es @
|
- [ o ad
oy
- - 2
—3s &
g
\\\\\\vﬁ\e Illg Wn
. . B .

Z0S|0°'G3 + [L'CO =
& e
: .
.ADO

41



‘(v 31qel 39%) NrV) 303 1daoxs ‘AgdexBodol 31e3s-Apeals 303 PIIIXA)ypyy
‘y I1qe], II8 ‘sTTeladp 104
‘€ 91qe] 9Is ‘sytrelap uomww
‘T d1qe]l 398 ‘syrel’dp ioj
*{1L61) Banqaassem pur KaAudy jyo zgeL "d ‘z 91qe] wmox
6°Z €9 (T) €9 (L0°0) 98°'z 11 (Z0°0) L0°TZ 96 -6% SIE -091 aLs
€2 73 (@) L (o1°0) 62°€ 0T (z0°0) 1y°€z 2SI -19 00S -00T N9
114 @ v  (L0°0) 6y°z 9t (9z°0) 99°L1 oLT -00Tz S88 -099 x54S
89 (2) €9 (90°0) SS°'T 92 (91°0) 959y T9% -0€y  SISL-O0Iy £¥4: 1]
1 1 99 (1) 8s (yo'0) 29z 19 (90°0) 6172 0%y -11€  O%¥1-0ZO1 018
1 69 (€) 86 88L1-58 198S-08C +bzh<u
€1 €8 (Z) €8 (so'0) 18°z 91 (S0°0) 1$°6Z 101 -0€ 0EE -001 iy |
1°1 69 (1)69 (%0°0) ¥9°z 8 (s0°0) z1°9z St -19 00S -00Z 120
vz 69 () 69 (1r°0) 18"z 1t (S0°0) SY'¥T LOT -19  OSE -002 Isd
(1) 9 (€0°0) 0S'¢ ST (10°0) %0°9Z 0LS -%.Z  O¥81-006
9 (1) s9 (vo'0) 89'z 8 (81°0) 82'y¢ yIT -SL1 006 -SIS
(1) €9 (20°0) 16'¢ ¢ (S0°0) SL°tZ SLL -0El  SLS -STY SAIH
9°2 L9 (@) t9 (90°0) To'E 6 (L0°0) o122 (Lot -S9 0S€ -€1z IAH
69 (T) 69 (60°0) LL°C 8 (€0°0) 9L°%T G2T -16 o%L -00T asd
| %4 99 () 99 (80°0) 19°C €1 (s0°0) 02°ST  S61 -SIT  OY9 -0LE asd
s°C 69 (1) 69 . %99 -ZT1 O11Z-00% »rlngd
€1 €9 () g9 (v1-0) Lo 21 (10°0) 16702 €1T -9% 00L -0st Jsd
0°t 17 298 -001  0€8Z-0t€E bmnmm
99 (v) 99 (y1°0) €Tz 9 (20°0) 08°6Z S%T -IST €08 -00S
0t Y9 (€) ¥y9 (21°0) s€°T S (10°0) 2z Lz 2St -19 00S -00Z gsd
9°1 €9 (1) 99 (S0°0) 88't o1 (z0'0) 189 62T -1L 0SL -0€T vsd
LS (1) Z9 (v0'0) 6%'c 9 (10°0) %492 94T -zZL 008 -00¥ isn
Tt oL ()08 (¥0°0) S¥Y°'T TS  (¥1°0) 08°2€ OST -0SL 008 -00S ¥EH1
1 <9 (@) 8¢ (zZo'0) 29'¢z ST (¥0°0) 1Z°Zz 08T -081 06 -009 *TH1
9°€ TL (1) 2z (z0°0) 09°C ot (60°0) OL°LT 01Z -021 069 -00% *1HT
T G R T S T
(1 9an8y] 29s) sseg uofe) Jo LITUIOITA 9Y3 UT Mo[F IedH 1 FIAVL



*3anjeradwoy yatAa

A1TATIONPUOD JO UOTIBTIRA NITS UT Y3 X0J PIIdIIA0)y

vl ré Gl a3ea9Ay
LL rA 8L €'z (L0°0) [%°C 9 (S0°0) %G° 1€ 18 798 008
I8 Z Z8 wy°z  (S0°0) I¥'¢T 8 (¥0°0) SZ €€ 8¢ 008 00.
Z8 r £8 ss'z  (S0°0) 8S'¢° 8 (%¥0°0) S0°2¢ GE 00/ 009
L8 1 88 (S (€0°0) 6S°C 8 (S0°0) L6 €€ z¢€ 009 00S
LL 1 LL 05'c (¥0°0) 0S°¢ 4! (20°0) €L°0€ 62 006 00%
L7 [A V74 6v°7 (S0°0) 6Yy°¢C 8 (z0°0) rASM Y4 9¢ ooy 00€
€9 I 29 9%z (S0°0) S%°'¢T 8 (%¥0°0) 6%° ST €T 00€ 002
LS 1 LS 05°'z  (S0°0) 6%°¢ L (90°0) %6°CC | ¥4 002 001
330D (3s) sqQ »1X0) (4s) sqQ N uy/Je Jo w
(z_wpw) b 1. WA O 4s) 1 +dway uea|y 98uea yadag
ggSd UT STeAI9IUT W QI X9A0 MOTF IBdH 7 FIGVI



TABLE 3.

Heat flow as a function of depth
at Black Butte (BBUT)

Depth range r, N <K> _ q_

m °C/km WmlK?! mWm?
122-244 23.33%0.02 11 2.86%0.06 671
244-366 24.25%0.01 10 2.94%0.03 71%1
366-488 24.41+0.01 10 2.89%0.03 70%1
488-644 24.32£0.01 13  2.79%0.08  68%2

yd



*%G6¥Z° 11 FJo L311soiod e Burunsse aamo] (A3rsorod oasz Jurwnsse ‘xaddpy

Sl 06 %0°03%.S°¢C o1 1°6¢ 9°9- €+ VAR A 1°0%1°6¢ 88.1-%CG1
18 66 01°0%89°C 01 %°0€ 6°9- €+ 8¢~ S0 0701 L€ %TS1-6171
18 €01 S1°0768°C 01 0°8¢ T L- e+ £ e- I°0F7€G°GE 61Z1-%16
Sl 101 60°03706°C ot 6°G¢C 8L~ e+ 0" Y- 80°0F€L"¥E %16-019 \
=
%9 T
SL %01 €8°C %01 9°9¢ Z°8- €+ 8 %~ G0 0¥59°9¢ 019-50¢
LS A4
89 86 9°C 6°SC ¥°8- €+ L G- S0°0%¢20° L€ S0€-S8
z_au ' EA N N *110D *1102 *13102 *1310D /e ‘1 w
1102, b /), ‘1 uotrsoxy 3IIITdR urEIII] 98uea yadaq

ssed uole)

e yidsp Jo uorldUNJ € SE MOTJ IE3IY

VARCH LA



TABLE 5. Thermal conductivity, density, and porosity of outcrop samples
from the Punchbowl (TP) and Crowder (TC) Formations, Cajon Pass, California

Unsaturated
Sample  Thermal conductivity density Porosity
WmlK?!? g cm 3 %
Tc 1la 2.16 2.09 20.9
Tc 1b 2.20 2.26 12.5
Tc 2 1.74 2.18 16.8
Tc 3 1.90 2.53 5.7
Tp 2a 2.50 2.28 11.7
Tp 3 2.12 2.34 11.4
Tp Sa 2.68 2.42 7.5
Tp 5b 2.81 2.41 7.7
Tp 6 2.90 2.47 6.4
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