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SUMMARY

!

A
" ¢ This report covers the results of fieid tests of the Wild T-2 Theodo-
lite performed to determine the field accuracy limits of this insirument,
thereby establishing the design goal for an All-Weather Angle-Measuring
Instrument under consideration. Analyses of data indicate that this partic-
alar test instrument is capable of measuring an angle 90 percent of the time
to an accuracy of ¥ 2!'5 when 16 D&R readings are observed during daylight
hours; the accuracy of angular measurement is T 2!'0 during nighttime, 90
percent of the time; and the accuracy limits are reduced from % 2''5 to
* 219 and from £ 210 to X 1''5 if data are gathered when the atmosphere is
"quiet.'" The report concludes that angular accuracy is not improved by
employing ""horizon closure" techniques, and that proper selection of the
survey sites is one of the more important factors to consider when the
mission requires high accuracy.
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FOREWORD

The investigations described in this report were accomplished under
the authority of Task 4A623501A85201, '"Research for Surveying and Geod-
esy, " and Subtask 4A623501A85201011, "All-Weather Angle Measuring
Equipment. "

TkLe period covered by this report is from 11 October 1965 through
14 November 1965.

The work accomplished on this project was carried out by Peter J.
Cervarich, I and Donald P. Dere under the supervision of Melvin Crowell,
Jr., Chief, Geodetic and Astronomic Branch, and at the directi~n of
Charles R. Manor, Chief, Surveying and Geodesy Division.

Appreciation is given to SP/5 R. A. Janes; SP/4 C. A. Ronnquist;
PFCs J. E. Wincler; D. O. Hardy; R. T. Stone, Jr.; and Pvt. C. D,
Hinnant who, under the command of Capt. W. A. Hansen, Commanding
Officer, 537th Engineer Company (Survey Base), 30th Engineer Battalion
(Base Topo), collected the field data analyzed within this report,

Contributions of J. B. Duff, H. H. Smith, C. A. Martin, H. E.
Mohr, and Frank L. Robertson, Chief of the Computation and Analysis
Division, Technical Service Department, U. S. Army Engineer Research
and Development Laboratories, Fort Belvoir, Virginia, are appreciated
for their assistance in programming the field data for solution on their
RCA-301 Computer and their assistance in the statistical evaluation of the
data.

Appreciation is also given to R. Taylor Hoskins, Superintendent,
Shenandoah National Park, National Park Service, Department of the
Interior, for his cooperation in permitting the test team to utilize sites
located on the Skyline Drive.
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PRACTICAL FIELD ACCURACY LIMITS

FOR A WILD T-2 THEODOLITE

I, INTRODUCTION

1. Subject. This report covers tests conducted to establish definite
design goals for the development of an All-Weather Angle~-Measuring Instru-
ment by determining the accuracy characteristics of an accepted high~order
optical theodolite (the Wild T-2). The parameters of the theodolite's field
survey data that were examined included the following:

a. The practicable accuracy limits of horizontal angle
determinations.

b. The effect of daytime and nighttime operations upon survey
accuracy.

c. The effect of "Horizon Closure' upon survey accuracy.

d. The effect upon accuracy of reducing the number of direct

and reverse (D&R) readings that would constitute a set of data.

e. The effect upon accuracy of the atmospheric "seeing"
conditions.

2, Background. In June 1964, a contract was awarded to the Cubic
Corporation for the design, fabrication, test, and delivery of a microwave
pointing system. This systern is being investigated to determine the best
and most practicable approach to the development of an all-weather angle-
measuring instrument, The microwave system that was developed was
tested in the vicinity of San Diego, California, from 15 February through
2 April 1965; was tested at Boulder, Colorado, from 18 through 30 July
1965; and has been tested intermittently at Fort Belvoir, Virginia, from
1 September 1965, to the present time. In order to evaluate the microwave
approach to the all-weather angle-measuring problem, one must know the
field accuracy of angle determinations obtained with an accepted high-order
optical instrument, as high--order accuracy is the goal for the microwave
system. Although great amounts of data are available on the controlled
test features of optical theodolites, sufficient data could not be found to
determine the practical limits of field accuracy for this type instrument.
1t was determined, therefore, to be worthwhite to measure the field




parameters of the Wild T-2 Theodolite, as it was felt that this instrument
is representative of several well-made instruments which receive extensive
military use in the field tcday.

3. Definitions. To insure that certain terms are not misunderstood
the following definitions are given:

a. Reading: An entry into the field book as determined by
one sighting on one target,

b. Direction: The mean of a direct and a reverse reading to
a target.

c. Standard Deviation (SD): The positive value of the square
root of the sum of squares of the deviations from the mean divided by one
less than the number of observations. SD =¢5v2/n-1.

d. Angle: An angle determined by the difference in two
directions.

e. Mean Angle: The angle determined by the mean of 4, 8,
12, or 16 angles.

I, INVESTIGATIONS

4, Test Site. These tests were performed in the vicinity of
Sperryville, Virginia (Fig. 1), from 11 October through 14 November 1965.
The field party was composed of personnel of the 537th Engineer Company
(Survey Base), 30th Engineer Batialion (Base Topo). The instrument oper-
ator was experienced in the proper use and operation of the instrument.
Three of the four test sites, that is, RED OAK KNOB, THORO, and
OVERLOOK, are first-order stations established by the U, S. Coast and
Geodetic Survey (Appendix A). The fourth station, JEREMY, was estab-
lished by the field party and monumented for future recovery. All stations
are intervisible and did not require the use of towers or other raised
platforms. (Figure 2 shows profiles of test paths.)

5. Equipment Employed in the Field. The major equipment used
duriag the field portion of this test consisted of the following;
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Observation Station (1)

1 ea Theodolite, Wild T-2, Serial No. 27382
1 ea Fixed-Leg Tripod
2 ea AN/PRC-10 Radios

Target Statious (3)

1 ea Signal Light, 5-In. (Nighttime Work)
1 ea Collapsible Tripod, Wild IlI-b

1 ea Heliotrope (Daytime W ork)

2 ea AN/PRC-10 Radios

6. Ficld Test Procedure., The field test team adhered to the
following procedure in obtaining the raw data that are analyzed within this
report, '

a. The theodolite was set up over station RED OAK KNOB,
and the targets were set up over Stations THORO, JEREMY, and
OVERLOOK. The theodolite and targets were tripod mounted and plumbed
over their points. The instrument was leveled.

b. The initial direct reading was taken to Station THORO,
followed by direct readings to Stations JEREMY, OVERLOOK, and again at
THORO.

c. The instrument was reversed, and reverse readings were
taken in the opposite sequence of b.

d. The theodolite's glass circle was displaced by approxi-
mately 11 degrees, and b and ¢ were repeated in sequence.

e. This procedure (b, ¢, and d) was centinued until a total
of 16 D&R readings had been observed and recorded.

f. The mean angle was determined, and any angle that
differed from the mean by more than X 51'0 was rejected and reobserved.

g. The theodolite was removed from the fripod.

This complete sequence was repeated until a total of 50 sets of 16 D&R
readings had been observed during daylight hours, and 50 sets had been
observed during nighttime hours. All angular data were recorded in

T . - s




Horizontal Direction or Angle Book, DA Form 5-69. Weather conditions
(calm, breezy, gusty, cool, het, and the like) and appavent atmospheric
seeing conditions (clear, cloudy, hazy, and heat waves) were also recorded.
A list of atmospheric seeing conditions (daytime and nighttime observations)
is given in Appencix B to this report. The instrument cperator was in-
structed to turn angles whenever the target image remained in the field-of-
view of the thecdclite, that is, to make a judgment on the center position of
the shimmering, blurred image provided it did not ""dance* out cf the field-
of-view.

This field observation procedure has an inherent disadvantage
when one attempts to compare angular accuracy with and without horizon
closure because angles normally turned without horizon closure would
follow a different station observation sequence. This difference, however,
is considered to be so small as to be insignificant. For this reason, it is
felt that the procedure followed was adequate. It should be noted that the
field observer used the same position on the micrometer of the theodolite
during each directional measurement. Therefore, some error may have
been introduced as a result of the micrometer run. This value again, how~-
ever, was considered negligible because of the inherent quality recognized
in this model Wild instrument. The same individual was employed through-
outf these tests as the theodolite operator because it was believed that as a
result of the great amount of data being collected, any personal erroxr or
bias would be found in the data analyses, and could, if found, be separated
from the other data prior to final analysis. A different logic was applied
to the selection of the observation instrument, that is. the random selection
of the instrument is assumed to account for typical interna. instrumental
errors, and the procedure of use is assumed to account for the external
instrumental errors.

7. Daytime Tests.

a. Objective. This test was performed to permit evaluation
of data gathered during daylight hours under various atmospheric seeing
conditions.

b. Method. The raw data that were obtained during daylight
hours were extracted from the DA Forms 5-69 and were entered into an
RCA-301 electronic computer. The computer then performed the following
actions:




(1)  The angles, THORO-RED OAK KNOB-JEREMY and
THORO-RED OAK KNOB-OVERLOOK, were computed with and with-
out horizon closure for each setting of the theodolite's glass circle.

(2) The mean angle and standard deviation (SD) for both
angles were computed with and without horizon closure for each set.

(3)  The deviations from the mean angle for each angle
were computed. These results were examined to determine whether
any of the deviations were greater than ¥ 50, When such deviations
were found, this angle was rejected and the mean angle was substi-
tuted. These data were then reentered into the computer and steps 1,
2, and 3, were recomputed.

The final computer tab runs (Appendix C) were then ex-
amined, and the following actions were performed:

(1) The mean angles as determined using 16, 12, 8,
and 4 D&R readings were computed, and graphs were prepared. The
procedure used for determining the mean using 12, 8, and 4 D&R
readings was as follows:

12 D&R Readings: Positions 1, 2, 4, 5, 6, 8, 9,
10, 12, 13, 14, and 16

8 D&R Readings: Positions 1, 3, 5, 7, 9, 11, 13,
and 15

4 D&R Readings: Positions 1, 5, 9, and 13
(2) An examination was made for data normality.
(3) The data were examined to determine whether any
correlation with weather or atmospheric seeing conditions could be

found.

c. Results. The results of the computed mean angles* using
16, 12, 8, and 4 positions are presented in Tables I through IV. These

* The angle for THORO-RED OAK KNOB-JEREMY is approximately 45° 53'
48", and the angle for THORO-RED OAK KNOB-OVERLOOK is approxi-
mately 720 29' 35", For the purpose of ease of writing, and because the
mean angle never deviated by more than 5!'0 throughout this report, the
degrees and minutes figures have been omitted.
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data were plotted in the form of frequency histograms and are presented in
Figs. 3 through 6. These histograms were examined for nermality and
yielded tiie conclusion that although the data for the THORO-RED OAK
KNOB-JEREMY angle was normal, the data for the THORO-RED OAK
KNOB-OVERLOOK angle appeared to be bimodal, The data obtained from
the OVERLOOK-RED OAK KNOB-JEREMY angle was examined for atmos-
pheric dependence by plotting the data obtained when the target was "poor"
because of atmospheric heat waves, and by plotting the data obtained when
the target lights appeared to be steady or quiet. These results are pre-
sented in Fig. 7.

8. Nighttime Tests.

a. Objective. This test was performed to permit evaluation
of data gathered during nighttime hours under various atmospheric seeing
conditions.

b.  Method. The same method of data analysis that was used
in conjunction with the daytime tests was employed for this test with the
exception that the data extracted from DA Forms 5-69 were obtained during
nighttime hours.

c. Results. The results of the computed mean angles using
16, 12, 8, and 4 positions are presented in Tables V through VII. These
data were also plotted as frequency histograms and are presented in Figs.
8 through 11. The check for data normality indicated that the data from
the THORO-RED OAK KNOB-JEREMY angle was normally distributed, but
that the THORO-RED OAK KNOB-OVERLOOK data appeared to be rectang-
ularly distributed. No test could be performed relative to atmospheric see-
ing condition correlation because the observer could not '"see' the apparent
condition through the telescope.
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Mean and Standard Deviations

Table 1.

of 16 Positions - Daytime

With Closure

Without Closure

Survey

OVERLOOK

JEREMY
Mean SD Mean

OVERLOOK

JEREMY

SD

SD

SD Mean

Mean

2.5

34.3

49.9 2.3

2,7 33.8 2.8

49.5

2.0

27 33.7 2.2 49,8 2.6 33.5

49.9

2.2

32.3

[

48.0

2.4
2.

32.9
2.0 36.9
2.2 32.5
1.8 36.4

2.7

48.6

2.9

37.1

2.1

47.7

3

c
L}

48.1

2.2

32.17

48.6

2.5
2.7

48.8

3.0
2.3

2.1 35.9

51.4

51.9

2.4 46.5 2.3 34.5

340 8
2.3 37.7
2.3 35.8

2.9
2.8
2.5

46.8

2.4
2.0

36.4

91.2 2.5

2.5

52.1

35.0

2.4
2.7

49,8

2.0

50.7

<D

34.5

49,2

2.0
2.5

35.3

49.9

10
11
12
13
14
15
16
17
18
19

33.1 2,

2.5

48.1

33.8
2.6 33.8

1.9

48.8

33.0

2.5

48.4

2.4

49.2

49.5 2.0 34.3 3.0

3.0

35.1

50.3

2.4
1.7

34.7

2.2

48.4

2.1 35.1

48.8

35.1

1.6
2.1

49.3

1.8
2.6

1.6 35.6

2.1

49.8

2.4

33.4

49.1

33.8

49.6

1.7
3.0

33.1

2.3

48,2

1.7
3.1

2.3 33.5
2.3 33.6
2.2 33.2
2.8 33.4
1.5 33.1
1.3 32.3
2.6 33.4

2.0

48.6

33.6

2.3

48.0

48.4

1.9
2.4
1.8
1.8
2.2

2.1 22.9
33.3

47.7

2.0

47.9

2.9

48,8

2.4
1.9

1.7

49.0

32.7

48,2

49.0

21

31.8

1.4
2.6
1.9

2.7

47,2

47.6

22
23

32.9

48.3

2,3
2.6

2.5

48.8

33.5

48.9

34.0

49.4

24
25

2.4
2.8

30.7
31.

48.4

2,4 31.1
2.2 32.2

2,7

49.1

49.8 2,1

2.8

50.1

26

2.4 49.3 2.7 32.4 2 4

32.8

49.7

27

[A\

35.0

2.6
2.4

2.0 49,7
1.7

2.5 35.3

50.0

28
29
30

2.1

35.9

2.0 50.6

36.2
1.9 36.6
2,3 35.7
1.7 33.4
2.0 356.2
2.4 33.5
2.3 35.2

2.1

50.9

2.4

36.2

50.1

2.4

50.5

2.7

35.4

2.3

49,2

2.5

49.5

2.9

49.4 1.8 32.9

2.8
2.2
2.2

49.9

32
33

2.3

2,1 34.8

49.8

50. 2

2.2
1.9

33.2

2.4

48,4

48.7

34
35

34.8

2.2

48,9

1.9

49.3

[\
.
Lot ]

~4

(2]

[« 4}

—{

(44
(=]
~$

49.5

36

o b, - -




Table I (cont'd)

Survey Without Closure With Closure

JEREMY OVERLOOK JEREMY OVERLOOK

Mean SD  Mean SD Mean SD Mean SD

37 49. 3 1.9 34.2 3.1 48.9 2,0 33.8 3.1
38 49,5 1.9 33.8 1.9 49,3 1.9 33.6 1.9
39 50.3 2.3 35.0 2.3 50.1 2.3 34.7 2.3
40 50.6 1.9 34.3 2.0 49,9 2.3 33.9 1.9
41 49.3 3.1 35.1 2.2 49.4 2.7 34.9 2.3
42 49.5 2.1 33.8 2.3 49.3 2.0 33.9 2.7
43 50.0 1.7 33.% 1.7 49.9 1.7 33.5 1.9
44 50.0 2.2 34.7 2.3 49.5 2.5 34.5 2.3
45 49.0 i.8 35.8 2.3 48.8 1.7 35.5 2.4
46 49.9 2.2 37.5 1.5 49.7 2.3 37.3 1.5
47 48.3 1.9 35.7 2.1 48.2 2.0 35.5 2.1
48 47.8 2.2 33.8 1.8 47.6 2.1 33.6 1.8
49 48,3 2.3 35.1 2.4 48.1 2.3 34.8 2.6
50 49,3 2.7 34.0 1.4 49,1 2.7 34.2 1.9

Note: A rejection limit of * 510 was used, and THORO (USAERDL) was

employed as the initial station with ET27 WCE USGS (RED OAK

KNOB) as the instrument station.
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Table II. Mc¢an and Standard Deviations

of 12 Positions - Daytime

With Closure

Without Closure

OVERLOOK

JEREMY

OVERLOOK

JEREMY

2.1

34.1

2.0
2.5

49,2

2.4
2.1

2.4 33.4

48.6
2.7

D01
D02
D03
D04
D05
D06
D07
o8
D09
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25

2,0

33.3

49.7

33.4

49.8

2,7 33.1 2.5 48.1 2.4 32.4
2.1 2.0

48.8

2.9

37.6

48.0

2,1

37.1

48.5

2.5 47.8 1.9 32.9 2.1

32.8

1.9

48.1

51.2 2.1 35.3 3.0

2.7

35.9

1.9

51.8

2.5

34.9

2.3

46.5

2.6
2.0

2.5 35.1

46.7

2.0

36.4

2.3
2,4

51.3

37.3

2.3

52,2

2.2
2.1

35.0

2.2 5C. 2

35.8

2.4
2.4

51.0

49,7 2.3 34.5

2.2
2.5

35.3

50.5

2.4

32.6

2.7

47,7

2.7 33.4

48.5

2.2

33.4

2.3 48.9 2.8

2,8 34.1

49.3

3.3

34.2

49,6 2.2

2,1 24.9 3.1

50.4

2.4

2.5 48.1 2.2 34.8

2,1 35.3

48.6

1.5

34.8

1.5
2.0

1.6 49.4

35.3

1.5

49.9

2.4
1.3
3.3

33.0

48.8

2.6

33.3

2.0

49.2

32.9

2.4
2.5

1.3 47.9

2.4 33.3

2,5

48.3

330 5

3.3 48,2

33.8

48.5

2,1 33.0 2.1 47.4 2.0 32.8 2.0

47.7

2.2 49.0 2.7 33.6 2.2

2.6 33.8

1.7

49.1

1.8

33.1

2.9

2.0 48,17

33.5

49.1

1.9

31.5

1.5
2.8

46.9

1.7
2.1

1.4 32,0

2.8

47.5

2.1

33.0

48.1

33.5

48.5

2.6

48.8 1.5 33.3
2.9

2.7

33.8

1.8

49.3

2,7

30.6

2.8 48.2

2.4 31.0
2.4 32.3
2.4 32.6
2.3 3.1

1.9

49.1

3.1

32.0

2.4
2.4
2,5

49,7

3.1

50.1

6
D27
D28
D29
D30
D31
D32
D33
D34

2,6

32.3

49,4

2.6

49.7

2.3

34.8

49.8

2,2

50.1

51.0 2.1 35.8 2,3

2.3

36.0

51.2

2.4
2.6

36.2

36,6

1.9

50.2

2.4 48.8 2.3 35.2
1.7

2.4 35.5
1.6 33.5

49.1

2,8

33.2

49.5

2.7

49.9

2.6

34.5

2.0
2.2

2.4 50.0

34.8
2.3 33.2

1.9
2.5

50.3

[tel

32.9

48,3

2.5

48.5

PHE ke nm

2,0
3.2

34.9
34
33.8

2.4
2.2

48,6
49.3
48,7

1.7
11

2.0
3.1

35.3
34.5
2.2 34.2

1,7

49,0
49,4
49.1

D35
D36
D37
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Table II (cont'd)

e

With Closure

Without Closure

JEREMY

JEREMY OVERLOOK

OVERLOOK

1.9

1.9 49.5 2,0 33.3

33.4

49,7 2.1

D38
D39
D40

D41

2.3

2.5 49,8 2.5 34,2

2.5 34.5

50.1

2.0

2.4 33.8

2.0

2.0 50.0

34.1
2.8 35.5
2.0 33.4
1.8 33.5
2.2 34,5

2.0

50.7

1.0
2.7

34.6

49.9

1.9

49.5

33.6

1.9

49.6

2.1

49.9

D42
D43
D44
D45
D46
D47
D48
D49
D56

2.2

33.4

1.8

49,8

1.9

49.9

49,7

2.1

50.3

2.6

2.5 49.0 1.3 35.8

1.5

36,0

1.1

49.2

1.4
2.1

2.5 37.6

49,7

49.8

2,0 35,7 2,2 48.6 2.1 35.6
2.5 33.3

1.9 34.3
3.0 33.6

48.7

1.5

33.1

2.4

47.6

1.6

47.8

2.3

47.6 1.8 33.9

2.2
1.2

47.9

2.0

34,0

2,9

49.3

49.4

34.0

49.0

34. 3

49.4

Mean

12
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Mean and Standard Deviations

of 8 Positions - Daytime

Table III.

P s

OVERLOOK

With Closure

Without Closure

JEREMY

JEREMY

OVERLOOK

2.9

34.9

1.8

3.0 51.0

2.2 34.7
2.4 34.8
3.2 33.0
1.9 37.6
1.9 33.1
1.4 37.0
2.7 34.8
2.4 39.0

50.9

D01
D02

D03

34.5

1.9
2.1

2.5
2.7

50.7

2.2

51.0

32.2

47.4

2.5
2.3

48.3

2.9

37.7

2.0

46.9

47.6

D04
D05
D06
D07
DOg
D09
D10
D11
Di2
D13
D14
D15
Dié6
D17
D18
D19

2.1

32.6

2.4
1.7
2.3

49.5

2.3

49.9

2,2

36.6

50.9

1.9

51.2

1.7

34.6

1.4

2.6

47.0

46,8

2.6

37.5

2.8

51.7

52.6

1.6

35.3

2.2

1.6 49.5

36,2
3.0 36.3
1.9 34.8

3.0

2.1

50.3

1.8

35.6

2.9

49.0

2.0

49,6

2.0

34.1

2.0

47,8

2.0

48.6

3.0

32.7

2.6

2.6 48.9

33.5

49,7

3.1

34.4

1.4
2.0

3.1 49.1

1,2 35.3
1.8 35.1

49.9

2,5

34.8

48,6

2.6

48.9

1.7
1.6

36.1

1.5
2.3

1.8 49.0

36.7
2,3 35.0
1.9 34.1
2.0 34.0
2,0 33.5
3.2 338.5
1.7 33.0
1,5 32.7
2.2 33.1
2.2 35.1

1.5
2.1

49,5

34.5

48.8

1.6

49.4

1.8

48,3 1.8 33.5

1.9
3.3

48.9

2.8

34.2

2.0

47,7

48,2

1.9

33.2

1.9

47.8

2.1

48.1

2.7
1.7
1.5

33.2
32.4
32.5

3.4
2.4
1.6

48.6
47.1
46.7

2.7
1.9
1.4
2.5

48.9
48.4
46.9

D20
D21
D22

. g e

2,4

32.8

2.2

47,7

47.9

D23
D24
D25
D26
D27
D28
D29
D30
D31
D32
D33
D34
D35
D36
D37

2.4

34,6

2.3

48.4

2.4

48.9

2.2

31.7

49.4 2.1

2.1

32.1

49,7

3.1

32.6

1.7

3.1 50.1

1.8 33.1
2.6 33.3
2.8 35.3
1.9 37.2
1.6 36.8
2.4 35.9

1.7

50.5

2.5

32.9

2,7

49.1

2.5

49.4

2.4

35.2

2.9

49.8

2.5

49.9

2.0

36.9

2.2

49.8

1.7

50.0

2,4
3.2

36.4

1.6
2.4

1.7

50.5

2.3

50.9

35.6

48.7

3.1

48.9

2,8

33.5

2.6 49.4

34,1

60.0

1.7

1.5 49.6 2.0 35.8

1.8 36.2
2.9 34.3
1.9 35.2
2.2 35.3
1.3 34.6

50.0

2.0

33.8

3.0

48,8

2,0

49.3

1.5

48,8 1,7 34.9

1.4
1.7

49.0

35.0

2.2

49.1

49.4

2.5

34.3

1.5

48.4

2,7

48.8

13
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Table I (cont'd)

sy s o -

K [~ ]
mw N
.|
&
a5l
210 &
o 5r)
y—
(&)
m ~
WY —
=
5]
o
= (=}
°l g
K [av]
m o
of g
3l o
o ”
g8 &
B ©
s\lg A
==
ot
5] BNV
= o
<
w
(22}
(o]

P

2,1

35.4

2.5

2.1 49,9

2,5 35.6
2,2 34.8
3.2 35.4
2.3 34.2
1.4 34.5
2.2 34.9
2.4 36.3
1.8 37.4
1.8 36.7
1.3 34.1
2.7 36.4
1.9 34.3

50.1

D39
D40
D41
D42
D43
D44
D45
D46
D47
D48
D49

1.6

50,0 1,7 34.5

1.7
2.9

50’4

34.0

3.0

48,5

48.8

2.5

35.0

2.3

49,1

2,0

49.1

1.5

34,17

1.5

50.3

1.1

50.1

3.0

34.17

3.0

49.4

3.0

50.3

3.1

36.1

2.3

48.7

3.0

48.9

1.6

37.1

2.0

49.4

1.7

49.8

36.6

1.9

47.9

2.4

48. 0

2.1

1.3 34,0
2.6

47.0

2.1

47,1

1.9

36.3

48,17

1.7
1.4

48.8

2.4

34.7
34.6

1.8

35.0

49.3

<H

D50
Mean

14




Table IV. Mean and Standard Deviations

of 4 Positions ~ Daytime

With Closure

ut Closure

~
~

With
JEREMY

JEREMY OVERLOOK

OVERLOOK

2,7

34.6

1.8

50.1

D01
D02
D03
D04
D05
Do6
D07
D08
D09
D10
D11
D12
D13
Di4

2.0
2.8
2.7
2,0

34.5

1.7

51.2

1.8
3.1

1.8 35.0
3.8 33.5
2.4 38.9

2.1

51.6

32.4

3.0

48.4

39.5

2.2

47,2

2.0

48.0

33.3

2.5

47.9

1.6
1.9

34.3

48.9

2.3

35.7

1.0

49.5

36.3

50.1

1.4
1.5

35.8

1.9
2.3

46,9

2.9 35.9

47.0

38.4

1.3 92.7

1.9

2.3 39.3

53. 5

2.4

50.2

2.1 36.5

51.0

1.9

36.5

1.7
1.4

2.2 50.2
3.1

37.4
1.3 34.4

1.9

51.0

1.6
3.3

33.9

46.5

1.7

47.4

33.6

3.0 50.0

3.5 34.3
1.3 35.0
1.5

50.6

4.0

34.1

1.5

48,7

8
2.3
1.7

49,6

2.4
1.7

35.2

i

48.0

35.5

48.3

36.0

1.7

48.9

1.8 36.8

49.6

D15
D16
D17
D18

47,5 1.5 34.1 1.1

1.1

34.6

1.5

48.0

1.2
4.0

33.5

1.4
2.6

1.2 47,5

34.0

1.6
2.5

48.0

34.5

3.9 47.8

34.9

48.3

2,1

2.4 47.2 1.3 33.1

D19 47.4 1.3 33.3

D20
D21

3.5 34.3 2.8

48,9

1.6

1.9 47.4 2.9 33.3

34.0

2.6

48.1

1,7

32.1

1.1

45.5

1.5
2.5
2.5
2,6

32.5

45.9 1.1

D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D32
D33

2.6

32.8

1.6

46,2

33.0

1.0

46.4

2,5

35.3

1.2

47,8

1.4 35.8

2.1

48.3

2.6

32.5

2.2

49,8

32.6

50.0

3.7 50.3 2.3 33.5 3.9

2.4 34.5

1.1

50.9

3.2
3.2

33.3

1.3
2.8

3.4 49.0
3.4

1.9
1.9

33.4

49.1

50.0 34.8

2.8 34.9
.3 37.9

50.1

1.9
2,2

37.9

49.9

49.9

36.4

1.7

49.8

36.8
.9 35.5

1.7
1.5

50.1

3.5

35.1

46,8

3.3

47,1

1.4
2.3

49,8 1.3 34.8
2.1

1.3

35.0

50.0

35.9

1.9 49.8

1.6 36.0

50.1

3.0

33.5

3'3

3.0 48.9

34.0
1.3 35.5

2.5 35.6
.6 35.3

3.1

49.4

D34

[, TR

[3p]

1.1
2.1

35.4
35.4
34.8

1.0

48.9
47.3

47,6

.9
1.8
2.3

15

47.8
49.1
47.8

D35
D36
D37
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Table IV (cont'd)

With Closure

JEREMY

Without Closure

JEREMY

OVERLOCK

OVERLOOK

2.7

2.6 49.6 1.9 33.1

2.2 33.4

49,9

D38
D39
D40
D41
D42

D43

2.6

34.5

300

2.8 49.0

34.6
1.8 34.8
2.6 36.9
2,6 33.3
1.5 34.9

3.1
2.1

49.1

1.9

34.6

1.5

50.1

1.8

50.4

34.5

2.3
2.4

48.9

2.3
1.1

48.9

2.9

34.8

49.9

49.9

1.9

35.3

1.5

50.4

1.4
3.3
3.5

50.0

4,1 35.5 3.2

50.1

35.5

81.5

D44
D45
D46
D47

D48

3.8

37.5

1.8

49.3

37.6
2.2 37.9
2,2 37.8
1.3 32.9
2.2 35.3

1.7
1.8

49.4

1.3
2.2

37.6

2.4

49.3

1.7

49.6

48.6 2.3 37.6

2.3
1.8

48.8

1.7
1.8
3.4

32.6

1.3

46.2

46.5

35.0

1.8
1.9

47.5

1.6

47.8

D49
D50

34.5

49.3

1.5

33.5

49.8

34.9

48.7

35.2

49.2

Mean

16
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AL B

FREQUENCY

FREQUENCY

FREQUENCY

-
32 sets without heat waves
% = 49".3
15—
104~
s
] [ I T
46 47 48 49 50 51 52 53
10_ . ARC SEC
5 18 sets with heat waves
T % = 495
46 L1 ks he 50 51 b2 b3
ZS_P ARC SEC
20 1.
50 sets observed
151 X = 494
10_|
5.4
1]____.
46 47 48 49 50 51 2 53
ARC SEC

Fig. 7. Atmospheric dependence histegram. Angle: THORO-RED
OAK KNOB-JEREMY. Daytime determinations, without closure.
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Mean and Standard Deviations

of 16 Positions - Nighttime

Table V.

With Closure

Without Closure

OVERLOOK JEREMY OVERLQOOK
SD Mean SD Mean SD Mean SD

JEREMY
Mean

Survey

2.2

48.7 2.4 33.6
2.1 1.

2.2
1.8

1.8

2.4 33.2

1.9

48.3

5

32.0

45.8

32.7

46.5

1.9
2.2

2,1

34.4

2.5

47.9

2.4 35.2

48.8

2.0 33.2

46.7

2.3 49.0 2.5 31.8

2.4 32.6
3.3 32.0

49.9

2.3
2.7

44.5 3.2 31.4

2.3
2,6

45.0

30.6

2.4

47,2

31.4

2.6

47,7

2.8

2.8 48.7 2.1 32.9

33.8

2.1

49.6

2.8
1.8

2.5 47.1 2.0 31.9

1.8

32.5

1.9

47.7

2.2 32.3

46.9

2.4 32.8
2.1 31.8
2.2 33.7
2.0 33.2

1.6

47.4

10
11
12
13
14
15

2.3

31.3

2.6

46.9

2.1

48.2

(3¢}

33.1

2.5

47.6

2.3

48.2

1.9
1.9

47.5 2.0 32.7

1.6
2,1

48.0

34.6

1.9
2.3

48.4

35.2

48.6

2.5

32.1

2.6 48,9

32.6

2.5

49.3

3.1

2.9 483.5 2.1 33.1

2.2 34.0
2.9 34.3

2.5

48,9

+6
17
18
19
20
21

2.7

33.9

2.9

49.4

2.6
2.5

49.4

2.2

31.6

2.5

48.1

32.5

48,6

2.6

28.4

3.1 47.7 1.9

2.0 29.6
2.0 33.8
1.8 31.5
1.8 31.2
1.4 31.5
2.2 31.4

1.9
2.5

48,2

2.5

33.5

2.0

48.5

2.5

48.7

2.3

31.1

1.9

47,2

2,2

47.6

2.5

46.2 1.9 30.7

2.4

46.6

22
23

2.2
2.0
2.1

31.1

1.4
2.5

46.4

2.2

46.8

31.0

46.4

2.0

47.1

24
25

32.4

1.9
2.6

2.0 47.5

32.9

48.0

3.0

30.6

46.2

2.8
1.3
2.0

31.3

46.6

1.4
2.1

32.9

2,6

48.1

2.4 338.2

48.4
2.1

27

r
(AN

2.2

48.4

32.4

48.9

28

1.9
1.7

32.3

1.9
2.2

48.4

1.7
1.8

2.4

1.8 32.6
2.3 32.8

48,8
2.0

29

32.5

48.3

48. 3

30
31

2.4
1.6

33.8

2.1

(e o]
gt

34.2

48.8

34.6

2.4
1.8

2.3 34.9 1.6 49.1

49,4

32

2.1

33.8

49,6

34.0 2.1

2.1
2.1

49.9

33
34
35

2.7 49.6 1.9 34.3 2.5

1.9

34.4
1.8 33.3

49.6

2.1

1.8 33.2

-~

48.6

48.8

2.5

34.4

2.1 48.9

2.3 34.9

49,1

36




Table V (cont'd)

AR I N T PSS Ay e

With Closure

Without Closure

JEREMY

Survey

OVERLOOK

JEREMY

Mean

OVERLOOX

SD

Mean

SD

SD

SD Mean

Mean

2,9

48,9 2.1 34.5
1.7

2.9

2,0 34.8
1.7
1.7

49.1

37

1.9

33.6

2.0 47.1

33.9

47.3

38

1.8
2,2

2.0 47.7 1.7 34.9

34.9

47.8

39
40

32.8

48.4 2.2

2.2

33.0
1.4 34.3
1.6 34.1
1.8 35.3
1.8 34.3
1.8 35.5

2.1
1.5

48,6

2,1

34.1

N

47.6

2.0

47.8

41

2.3
2.0

34.0

1.6

48.5

2'3

48.6

42

35.2

1.7

49.3

2‘0

49.4

43

2.7

34.2

48.3 1.9

2.7

48.5

44

45

35.4

1.8

47,6

2.4

47,7

2,7

2.5 48.1 1.6 34.9

35.2

48,1

46

1.5

47.0 1.3 34.7

1.4
1.5

1.3 34.9
2.4 35.9

47,2

47

1.6

35.9

2.4
1.9

48.4

48.4

48

2,1

34.6

47.5 2,0 34.3 1.8 47.4

49

2.3

34.7

2.2 47,6 2.4

2.3 34.6

47.5

A rejection limit of £ 510 was used, and THORO (USAERDL) was

employed as the initial station with ET27 WCE USGS (RED OAK
KNOB) as the instrument station.

Note:

e et et Sttt !

" oo g,




Mean and Standard Deviations

Table V1.

of 12 Positions - Nighttime

With Closure

Without Closure

JEREMY

OVERLOOK

JEREMY

OVERLOOK

2.1

33.6

2.6

1.8 48.5

2.6 33.1

48,0

NO1
NoO2
NO3
NO4
NO05
NO6
NoO7
NO8
NO9
N19
Ni1
N12
Ni3
Ni4
N15

1.5

32.1

2.3

32.6 1.8 45.9
1.8

2.1

46.5

1.9
1.7

2,2

34.7

2.8

35.5

2.7

48.7

1.7 46.8 2.2 33.6

34.5
2.4 32.4

2,38

47.8

31.7

2,5

48,7

2.4

49.5

2.4
2.9

31.4

3‘5

44,1

2.4
2.9

32.6

3.6

44.8

30.8

2,2

46.9

3i.5

2.1

47.6

2.6 48.9 1.9 33.5 2.6

34.3
1.8 32.8
2.7 32.6
1.9 31.7

2,0

49,7

2.7
1.4

2.6

32.%

47.3 1.9

2. r"

47,8

32.1

46.8

1.5

47.3

31.2

2,8

46.6

2.4

48,1

2.5

33.3

2.4
1.6
1.9

2.1

47,7

2.4
1.8

33.9
1.4 33.4
1.3 34.9
2.4 32.3
2.2 33.3
3.0 35.0
2.2 32.5
1.8 29,8

2.1
1.4

48.3

2.1

32.8

47.6

48,2

2.0

34.4

48.2

2.2

48.3

2,4
3!2

31.9

48.9

2,6

49.3

33.4

2.1

2.9

49,1

N16
N17

2.7

34.6

2.7

49.5

2.6

49,5

2.0

48.0 2.3 3.6

2.4

48.5

N18
N19
N20
N21
N22

28.5

1.8

47,3

3.3

47.6

2.6

33.1

1.6
1.7

2.6 47.8

33.3

48.0

2.4

31.3

2,2 47.0

31,7

1.6

47.4

2.4

30.8

1.6

46.3

2,3
2.2

1.6 31.3
1.2 31.5

2.1

46.7

2.2

31.2

1.2

46.7

47.0

N23
N24
N25

1.9 46.9 2.1 31.4 1.9

2,2

31.8

47.3

2.3

2.1 32,7

47.7

2.2 33.2
2,56 31.3
2.2 33.1
2,2 32.5

1,7

48,2

3.3

30.4

2.6

46.1

3.0

46.5

N26
N27
N28
N29
N30
N31

1.5

47,7 2.5 32.8

1.4
2.1

48,0

2.2

32.3

2.3

48,2

48.5

2.1

32.4

1.7

1.9 48.8

32.8

49.1

1.8

32.4

2.2

1.8 48,0

2.5 32.9
2.2 34.3
2.3 35.0
2,2 34,1
2,4 34.6

1,7

48.0

2.4

33.9

2,3

48,5

2.4

48.8

1.7

34' 7

2.4
2.0

48,9

1.6

49.2

N32

2.2

33.9

49,7

2.2

49.9

<
’

2.6

49,6 2.2 34.6

2.8

49.6

N34
N35
N36
N37

2.3

33.1

1.8
2.2

2,2 48,3

33.3

48.5

2.4

34.3

1.8 48,7

2,4 35.0

2.2

45,0

Nt

34.9

2,2

2.9 48,7

35.1

48.9

24
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Table VI (cont'd)

With Closure

JEREMY

Without Closure

JEREMY

OVERLOOK

OVERLOOK

2.1 46,9 1.7 33.5 1.9

1.9 33.8
1.8 35.0

N38 47,2
1.7

N39
N40

1.4
2.3

35.0

1.8

47,6

1.6

47,7

33.2

1.8

2.3 48.8

33.5

49,1

1.9

34.8

1.2

1.9 47.6

1.4 34.9
1.5 34,5

47,7

1
N42
N43
N44
N45
N46
N47
N48

2.2

34.4

48,2

2.2

48.3

2.0

35.3

1.8

49,6

2.4

35.1

1.7
1.9
1,7

2.5 48.6

1.6 35.1
1.8 35.9
1.6 35.7
1.4 35.1
2,2 356.7
1.9 34.6
2,6 35.3

48,7

2.3

35.9

47,5

2.4

47.5

2,5

35.6

47,9

2.6

47.9

1.5

34.9

1.4
2.3

47.0

1.2

47.3

1.6

35.7

47.8

1.7

47.8

oo
- -

34.9
35.5
33.2

1.9
2.7

47,4
47.4
47.8

1.4
1.8

33.6

47,2
48.1

47.5

N49
N50
Mean

25
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Mean and Standard Deviations

of 8 Positions ~ Nighttime

Table VII,

With Closure

Without Closure

OVERLOOK

JEREMY

OVERLOOK

JEREMY

2.5

34.3

49,1 1.9

2.7

33.9

7

1.
2.0

48.7

NO1
No2
NO3
No4
NO5
NO06
NO7
NOE€
N09
N10
N1l
N12
N13
N14
N15

1.6

.7
2.2
1.9
1.4

2.4

32.4

2.5
2.4

2.0 46.0

33.4

47.0

1

33.9

48. 3

6

1.
2.1

34.9

2.2

49,2

32.6

1.4
2.0

46,9

33.8

1.4
1.9

48.1

31.9

1.8 49, 2

32.8

50.1

1.4 44.9 2.6 32.0

2.3

32.7

2,8

45.7

31.6

[}

47,3

2.8 32.4

47.5

3.0 48.¢C 2.4 32.1 3.1

32.9

2.5

48.7

2.6

32.2

N

46.5

2,2 46, 2 1.5 32.7 2.2

33.2

1.6

46.7

2.3 32.4

3.0

1.6 47.6

2.0

2.4 33.9

48.2

2.2
1.9
1.7

33.2

48.1

48.8

1.7 47.3 2.7 32.8

33.1

2.5

47.6

1.7 48.2 1.8 35.2

35.7

1.7

48.7

2.8 48.4 2.3 32.3

2.7 32.5

48.6

2.8 48.6 2.6 33.5 2.7

2.4 34.1

2.5

49,2

N16
N17

2.9

33.5

2.7

2.7

33.8

48,7

31.3 2.1

2.7

47,7

48,3

Ni8
N19
N20
N21

2,4 48.3 1.8 29.4 2.5

2,7

30.2

48.9

2.5

2.2 34.1

49.1

49.4

2.2

2.2 47.4 1.8 3L.3

3.6

1.8

47,17

3.1

30.8

2.3

45.4

[=}]
[N

31.3

2.2

45,9

N2z
N23
N24
N25
N26
N27
N8

1.7
2.0

31.1

1.5

45.9

1.6
1.9
1.7
2.4

31.5

1.3

46.3

30.6

2.6

45.4

7.0 31.0

1.7

46,6

1.6
3.0

32.6

1.7

46.6

33.1

47.1

3.0 30.8

45.9

2.9 31.6

46.0

1.6
2.2

33.3

2,6

48.1

1.4
2.2
2.0

2.4 33.7

i.9
1.6

48.6

31.8

1,9

48.4

32.2

48,8

2.0

33.1

1.6

48.0

33.2

48,1

N29

1.5
2.4

33.1

7 47.9

1.

2.4 33.3

48.1

4

2.4 48.0 1. 34.2

34,5

48.3 1.1

N3l
N32
N33
N34
N35
N36
N37

1.7
2.4

1.8 48.6 2.5 34.5

34.9

2.4

48.9

34.3

1.8
1.9
2.1

49.6

2.3

34.4

1.9

49.7

3.2
1.9

3.3

34.4

49.4

3.4
1.8
2.6

3.6

2.2 34.3

2.2

49.3

33.5

48. 6

33.5

48.6

34.7

2.2

48.7

2.2 35.4

48. 7

3.5

33.9

1.8

49.0

4.1

1.7

49. 2

26
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2.2
2.5
2.5
2.3
2.5
2.4
2.9
2.2
3.1
1.5
1.9
2.2
2.5

OCVERLOOK

33.7
34.6
33.3
33.5
34.6
35.2
33.4
34.6
34.1
34.17
34.0
34.1
33.1

With Closure

JEREMY
1.8

15
1.6
2.3
1.2
1.0
1.9
2.0
1.6
1.1
2.8
2.2
1.6

47.3
48.1
47,7
47.6
49,1
49.1
47,7
48.1
47,8
46,8
48,0
46,7
47.6
47.17

2.3
2.7
2.2
2.6
2.5
2.9
2.2
2.8
1.5
2.2
2.2
2.4

Table VII (cont'd)
2.5

33.8
1.4 34.8

2.1

OVERLOOK

33.9
1.2 33.6
34.7
35.4
33.6
34.5
34.8
34.9
35.6
2.2 34.0
33.9
33.5

Without Closure
1.5
1.1
1.9
1.9
1.7
1.5
1.1
2.9
1.5

JEREMY

47.3
48. 3
47.9
47.8
49.1
49.3
47.9
48.0
47.8
46.9
45.1
46,7
47.4
48.1

N33
™39
N40
N41
N42
N43
N44
N45
N46
N47
N48
N49
N50
Mean

27
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Mean and Standard Deviations

of 4 Positions - Nighttime

Table VIII,

With Closure

Without Closure
JEREMY OVERLOOK

OVERLOOK

JEREMY

2.1

35.0

48.7

2.1 34.5 2.1

48.3

NO1
No2
NO3
NO04
NO05
NO6
NoO7
Nog
NO9
N10
N11
N12
N13

1.8

32.8

3.4
3.3

2.5 46. 2

33.9

2.7

47.3

1.8

34.3

1.7 48.4

3.1 385.3

49.4

32.9

47.4

34.1

1.1

48,6

2.3
1.7

31.4

2.3 48,3

32.3
3.4 33.4

49.3

32.7

3.0

44,2

7

1.
2.1

45.1

2.2

32.9

1.7
2,4

2.2
1.0

2.5

46. 3

7
2.3 33.6

1.

47.1

3.2
2.7

33.1

47.6

3.0
2.9
1.8

48.1

33.2

46.5

34.0

2.1

47,4

1.7
2.0
2.3
2.5
1.7
2,5

32.5

45, 3

33.0

2

1.
2.6

45.8

33.4

47.3

7
1.7
2.3

1'

33.9

47.8

34.0

3.0

48.8

34.8

2.3

49.5

33.3

[~

47.5

33.6

1.8

47.8

34.8

47,2

1.8

.6 35.5
2.2 31.8

47.9
2.3

N14
N15
N16
N17
N18
N19
N20
N21
N22

1.8 31.8
2.7

47,8

3.0

47.8

2.5

34.8

2.3 49.5

3.1

35.5

50.1

2.0 35.1 3.2

48.0

2.0 35.1

1.8

48.0

1.1
2.4
3.3

46.9 2.2 31.0

2,9

33.0

47,5

47.5 1.7 30.9
1.7

2.0

1.4 31,5

48.1

33.4

3.4 47.8

33.6

1.5

48.0

2.5
3.5
1.0
1.8
1.3
3.9

31.9
31.

47,1

2.4

32.0

47.3

1.9 31.8 44.9 2.1

45.4

31.3

1.0
1.6

1.0 46.3
2.3

31.4

46.4

N23
N24
N25
N26
N27
N28
N29
N30
N31

3l.1

45.8

<

31.5

l.7

46,1

33.6

1.7 46. 3

2.4 34.1

3.1

46.8

30.3

3.4
1.8
1.8

45.1

2.9

31.8

45.4

2.0

33.4

1.9 46.9

33.9

1.7
1'7

47.4

2.9
2,3

2.7 47.4

32.3

47.6

34.3

48.6

2.4
1.7
2.5

34.1

1.1

48.5

1.3
2.5

2.7 33.4

46.4

33.8

2.5

46.8

47.5 34.8

35.1
1.8 35.1
2.4 35.3
3.2 34.9
2.3 33.4

2.0
1.9

47.9

2.5

34.7

1.6
2.4

47,5

2.4

47.9

N32
N33
N34

2.8

35.3

49.6

2.8
4,6

49.6

2.8 35.1 4.2

2.5

49.1

48.9

2.5
3.9

33.5

47.8

2.4
2.0

4.5

47.6

N35
N36
N37

34.8

2.0

]-.

47.8

36.1

47.8

4.3

34.2

48.4

34.4

48.6
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Table VII (cont'd)

With Closure

Without Closure

JEREMY

JEREMY OVERLOOK

OVERLOOK

2.6

33.2

1.7
1.8

46.9
1.7

2,7

33.3

46.9 1.9

N38
N39
N40
N41
N42
N43
N44
N45
N46
N47
N48
N49
N50

2.3
2.5

35.0

48.3

2.6

35.1

7
1.3

1.

48.4

35.9

48. 3

2.1

35.4

48.6

2.2

34.9

2,3 47.5

34.8

47.4

36.5

48.8

36.6

48.9

3.0
2.8

35.3

49.5 2.5

2.5 35.5 3.0

ll

49.8

35.3

1.3
2.1

47.9

™

35.5

3

48.1

2.3

35.0

2.6 48.0

34.9
1.2 35.8

1.8

47.9

3.8

35.9

i

46.7

3.6

46.9

1.4
1.7
1.8
1.9

35.3

1.0

46.7

35.5

46.9

34.5

1.9
1.9
1.9

46.0

1.8
1.9
1.7

34.4

7

1.
2.1

45.9

34.4

46.0

34.4

46.0

36.0

47.0

35.6

1.7

46,6

33.7

47.3

34.1

47.7

Mean
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III. DISCUSSION

9. Instruimnental Exrrors. The quality of an instrument is a factor
in the variability of the angles in each set of 16 circle settings. Through-
out this test, the same instrument and the same segments or positions on
the circle were used for the corresponding 16 positions within each set of
angles. The 1,600 angles measured were grouped according to position or
circle setting and whether measured during day or night.

a. The data for Fig. 12 were formed from the average angle
variations for each of the 16 circle settings. These variations were deter-
mined by taking the average angle for each of the 16 positions, from the
combined average angle of all positions. The day and nigh{ angle variations
versus circle setting were plotted on the same table to show the correlation
with circle setting and angle measured.

b. Tables IX and X contain nighttime and daytime data for
the instrument error versus position or circle setting. The angle THORO-
RED OAK KNOB-JEREMY was used because this angle is approximately
45° which is a multiple of 180° and a multiple of the circle setting. The
angles were grouped in the following manner: Positions 1, 5, 9, and 13;

2, 6, 10, and 14; 3, 7, 1i, and 15; and 4, 8, 12, and 16. The mean angle
for each group was determined and variation [rom these mean angles for
each circle setting was determined. The graphs at the bottoms of Tables

IX and X, that is, Figs. 13 and 14, are the apparent instrument circle
error in arc seconds plotted against the circle setting in degrees. The pro-
cedure used in determining the error for each circle setting was the proce-
dure outlined in the Military Specification MIL--T-52035A, THEODOLITE,
SURVEYING, DIRECTIONS, FIRST ORDER; Page 40, Theodolite Circle
Test Instructions, with the following exceptions:

(1) Terrestial targets were used in lieu of collimators,
(2)  The angle between targets was 45° in lieu of 36°.

(3)  Only one micrometer coincidence was made to each
target.

c. Examination of Tables IX and X leads to the conclusion
that the graduation errors of the horizontal circle can be neglected for all
practical purposes because they are smaller than the observation errors
encountered in the field. This does not mean that observations should be
taken using just orz part of the circle, but does conclude that applying a
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Fig. 12, Average angle deviation vs circle setting. Top: Angle,
THORO-RED OAK KNOB-JEREMY. Becttom: Angle, THORO-RED
OAK KNOB-OVERLOOK.
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Tabie IX. Field Circle Test
Angle: THORO-RED OAK KNOB-JEREMY
Nighttime Data, without Closure

GROUP #1 GROUP #2
DIAVMETERE I 1 111 PIMETERS| I 11 111
ACCOM. -XCCT:
pEcRaES UARIATIONS ERROR | ERROR [DEGREES |VARIATION$ ERROR | ERROR
0 +.09 0. 0 11 +.72 0 -.30
45 +.00 |+.09 |+.00 56 +.65  |+.72 +.42
90 -.30 |+.09  |+.09 101 -2.26  [+1.37 | +1.06
135 .21 |-21 |-.21 146 +.89  |-.89 -1.19
3/ 4 0 0o |-.00 Jg/-4 0 -.30 +0
GROUP #3 GROUP #4
22 .11 0 |-.4 33 +.29 0 +.07
67 |+1.27 | -1 |-.53 78 -.64 +.29 +.31
112 253 [+1.16 |+.76 123 +.31 -.35 -.32
157 -.63 | +.63 |+.21  |168 +.04 -.04 -.01
/4 | -.00 | -.4 0o +0 +.02 +.00
1.4 AN
AR
[ AN
X,
P N N / N,
0 7 —F— Tt A pa
S 7 ANV Y N1 71 =%
2 Nz -,
2 -1.0
<

0 11 22 33 45 56 67 78 90 101 112 123 135 146 157 168 180

CIRCLE SETTING (DEGREES)

Fig. 13. Field circle test, mean instrument errors, Angle: THORO-
RED OAK KNOB-JEREMY. Nighttime data, without closure.
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Table X. Field Circle Test
Angle: THORO-RED OAK KNOB-JEREMY
Daytime Data, without Closure

GROUP #1 GROUP #2
DIAMETERS 1 I III  [DIAMETERS| I 11 III
ACCUN. ACCON.
DEGREES [VARTATIONE ERROR | ERROR | DEGREES |VARTAT10NS ERROR | ERROR
0 +.03 0 +,05 li +.99 0 -.72
45 -.43 | +.03 | +.08 56 +1.07 | +.99 -.27
90 +.58 | -.40 [ -.35 101 -2.25 h2.06 | +1.34
135 -.18 | +.18 | +.21 146 +.19 | -.19 -.91
z/-4 0o |+.05 |+.00 lx/4 o |-.n -.00
GROUP_#3 GROUP #4
22 -.74 R ERY, 33 +.05 0 +.35
67 +.93 | -4 | -57 78 -.86 .05 +.40
112 -.33 [ +.19 | +.36 123 +.17 -.81 -.46
157 +.14 | -.14 | +.03 168 +.64 -.64 | -.29
=/ o |+17 |-.o1 V\z/4 o | +.35 | +.00
+1.0 X
VAN
/ N
7
0 4 3 L
7 17 = 7
- v N7
N1/
-1.0 A\V/J
T 2733 4356 o7 /8 90 101 112 123 135 146 157 168

CIRCLE SETTING (DEGREES)

180

Fig. 14. Field circle test, mean instrument errors. Angle: THORO-
RED OAK KNOB-JEREMY. Daytime data, without closure,
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correction to a field observaticn to remove the error in the circle would be
impracticable.

10. Angular Measurement. Because the data obtained from the
THORO-RED OAK KNOB-JEREMY angle appear to be of significantly better
quality than the data obtained from the THORO-RED OAK KNOB-OVERLOOK
angle, it is felt that scme discussion is warranted pertaining to this differ-
ence. Station JEREMY was established by the test team. This station was
placed at the edge of a ridge-line in such a position that the line-of-sight to
Station RED OAK KNOB was essentially down the middle of a2 V-shaped cut
in the side of the mountain's face and then along a small stream. This
placement permitted the line-of-sight to run either between intervening ter-
rain or at right angles to the terrain. The Station OVERLOOK is placed at
the ridge-line of the same mountain range but the line-of~sight from OVER-
LOOK to RED OAK KNOB passes along the side of an intervening knoil.

This condition could cause horizontal refraction of the path which is a re-
sult of the prevailing wind currents sweeping up the face of the knoli. It is,
therefore, believed that the apparent difference in the consistency of data
is the result of station location and the effect upon the line-of-sight brought
about by the terraii: between the stations.

11. Comparison of Daytime and Nighttime Data. The mean angles
for the daytime and nighttime were grouped according to condition and were
algebraically meaned as shown in Table XI. Obviously, these data show a
shift of approximately 1''0 from daytime to nighttime data. The exact rea-
son for this shift is not known but it could have been caused by a semifixed
change in atmospheric conditions from day to night or by a change, perhaps
resuling from thermal gradients, within the instrument from day to night.
As the data that were observed during nighttime showed less variability he-
tween the angles within sets and the data observed during daytime showed
less variability between sets of angles, it ic concluded that the majority of
the errors are caused by the atmosphere that lies between the stations.
This conclusion is based upon the correlation of variability to atmospheric
conditions; that is, the more dynamic daytime atmosphere would cause the
variakility {o appear from angle to angle within the sets, and the slower

changing nighttime atmesphere would cause the variability to appear from
set to set.

12, Accuracy Analyses. The data obtained were examined to deter-
mine the overall (day and night) accuracy limits of the test instrument. It
was noticed that the mean of the daytime data without closure and the night-
time data without closure, yielded the value of 339 for the THORO-RED
OAK KNOB-OVERLOOK angle. 'This value is exactly equal to the computed
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Table XI. Daytime Angular Measurements vs
Nighttime Angular Measurements

Daytime Nighttime .
Test Site With Without With Without
Closure Ciosure Clcsure Closure
Angle:
THOKO-RED OAK
KNOB-JEREMY 490 494 479 432
THORO-RED OAK
KNOB-OVERLOOK 3471 344 331 334
Daytime and Nighttime
With Without
Closure Closure
Angle:
THORO-RED OAK
KNOB-JEREMY 48''5 488
THORO-RED OAK
KNOB-OVERLOOK 33\'6 339

angle between these first-order stations as determined by obtaining tlie dif-
ference between the first-order geodetic azimuths from Station RED OAK
KNOB to THORO and to OVERLOOK. The anaiysis for accuracy was,
therefore, based upon the assumption that the true angle was the mean of
all data observed without closure for each of the angles involved. This as-
sumption was utiiized to generate the data in Table XII. Analyses of these
data show that more than 90 percent of the observations fell within = 2''5
for the THORO-RED OAK KNOB~-OVERLOOK angle and within * 2110 for the
THORO-RED OAK KNOB-JEREMY angle. It is significant that no observa-
tions were rejected for this analysis. These data include those angles ob-
served during daytime under conditions of extreme heat waves, haze, and
the like. When data observed during conditions of poor target image are
rejected, the accuracy limit for the THORO-RED OAK KNOB-JEREMY im-
proves frem £ 210 to * 1’5, and the accuracy limit for the angle including
Station OVERLOOK improves from * 2''5 to . 2'0, Table XIII was formed
by plotting the mean angle from the nighttime observation of the THORO-
RED OAK KNOB-JEREMY angle when the targets were steady, as deter-
mined from 16, 12, 8, and 4 D&R readings. Analyses of these data show

(V3]
({d]




Table XII, Accuracy Comparison

: No. of Cbhservaticas
; Test Site All Data Data w/Good Targets
Day Night Total Day Night Total

Angle: THORO-RED OAK KNOB-JEREMY
Assumed True Value: 48''8

True 110 32 33 65 22 20 42

s 44 43 87 28 25 53
AP 47 46 93 30 29 59
tals 48 49 97 31 31 62
+ 310 48 49 97
35 50 50 100

Angle: THORO-RED OAK KNOB-OVERLOOK
Assumed True Value: 33''9

True 110 25 26 51 18 17 35
+ 15 36 39 75 24 24 48
+ a0 43 42 85 29 26 55
+ 215 45 47 92 30 29 59
+ 310 48 49 97 31 31 62
+ 315 48 49 97
+ 40 50 49 99
+ 415 50 50 100

Table XIII. Accuracy vs D&R Readings - Nighttime

No. of Surveys That Fall within Stated Limits
Test Site No. of D&R Readings
16 12 8 4

Angle: THORO-RED OAK KNOB-JEREMY
Assumed True Angle ’

True + 10 19 18 20 14
+ 115 26 26 2 18
+ 210 29 29 26 24
+ o5 31 31 29 26
+ 310 31 29

r3vs 31
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that as the number of D&R readings is reduced, the range of the mean
angles increases.

13. Horizon Closure Technique Analyses. The comparative analy-
sis of data observed with and without horizon closure shows that applying
horizon closure causes a negative shift of the mean of the mean angles of
approximately 0!'3. It is believed that this shift is caused by a combination
of events that are taking place within the instrument (creep, axis strain,
drag, and the like), the total effect of which results in a "wind-up" of the
instrument, that is, as the instrument is rotated in azimuth, a second
pointing to a given target will be slightly lower in value than the initial
pointing. The amount of this difference will yield an indication of the qual-
ity of the instrument being used. From a statistical point of view, however,
the amount of difference that was experienced with this particular test in-
strument is insignificant, This conclucion was reached after testing the
hypothesis that the difference between angles measured with and without
horizon closure should be equal to zero. A test on paired differences was
used so that if the paired measurements tend to be large or small together,
an increase in the ability of the test to detect a small difference is possible.
The results of this test indicate that, at the 0. 05 level of significance (95
percent confidence level), no evidence exists to indicate any paramount
difference.

IV. CONCLUSIONS
14. Conclusions. It is concluded that:

a. The test instrument is capable of a field accuracy of X 2V'5,
and this accuracy is obtainable 90 percent of the time.

b. The difference between observations made during day-
time and nighttime is not so great as anticipated (an improvement of only
two to four percent favors the nighttime observations), and the apparent
accuracy t2 a good station site observed during daytime is better than the
accuracy t» a questionable station site observed during nighttime.

c. Use of the observation technique of horizon closure gives
the operator some idea of the quality of the instrument, but it is inapprop-
riate to include the horizon closure data in determiuing the angular value
sought.
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d. Reduction of the number of D&R readings that constitute
a set increases the spread of angular accuracy and, therefore, increases
the probability that a set of data will have to be rejected.

e. The accuracy obtained under good seeing conditions (125,
90 percent) is appreciably better than the accuracy obtained when the target
image is poor (£.2!'5, 80 percent).

On the basis of the facts just presented, it can now be
concluded that a successful microwave angle-measuriug system must
consider the following:

(1) The microwave system must be capable of measur~
ing an angle with an error of not more than 2!'5 for 96 percent of the
time.

(2) Particular attention must be given to the instrumen-
tation, observing procedure, and observational data processing to
insure that the daytime variations do not preclude attainment of the
desired accuracy and operational reliability because the variations in
individual pointings with microwave systems have been noted as ex-
treme under certain daytime conditions.

(3) The instrumentation and observational procedure
must provide for D&R pointing and angle measurements in a technique
similar to that used with optical theodolites to eliminate or reduce the
systematic instrumental types of error. The exact number of D&R
observations required per set is not necessarily the same as that in-
dicated for an optical theodolite, and the determination of the proper
number must be arrived at through experimentation and tests.

(4) Seeing defined in terms of visible image motion,
shimmer, and dancing can be equated to similar nonvisible effects of
atmospheric refraction instability and can be expected to contribute
errors in angle measurements made with microwave. “The magnitude
of these errors must be determined and instrumentation and proce-
dures must be established accordingly, so that the required accuracy
is achieved in both good and poor seeing conditions.
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APPENDIX A

FIRST-ORDER ABSTRACT - USC&GS FORM 470

STATION ronud 870 U.S. DEPARTMENT OF COMMERCE
{3-31-38) COAST AMD GEODITIC SURYEY
ABSTRACT OF DIRECTIONS
ETIIWeE Wses)
STATE COMPUTED BY DATE VOLUMNE NO.
VIR GINIA A s-4-59 @
OBSERVER CHECKED B! INSTRUMENY NGC. SHEET__ 2 oF !E
G.0.L M2 lfray
STATIONS OBSERVED
POSSTION -
NO. jovER Lo T
(EroL) arsuoce| TR PP
THopo |t RS Liger: ual (g sav) I
( T ’ ’ I+ o (-] Ed
o o [4g 21 |72 21 |£F /5 1léf of
” ” 7”7 ”7 ” ” ””r »
! ©° o027 131.67 loa47 137 37 ]
¢ 13.¢7
2 9.00 g—’.‘ %\ 26.232_loo 6’ Bs5i¢”
3 o0 _103.%7 B39~ S 4.7 139,37
M 0.00 Yo7 13{. loe.17 Hol”
8 0% o327 B29° $.3°_ _Mi.97
d 0.0 170367 R7.37 logu |3e.0”
? 00 104937 13¢.717 1n23- [39.27
6 27
* 000 15937 B3 524 loe.w” [39.07
4 0.00 1o S~ 13L. )7 oi.f 36. 2
10 0.0 n¢S”7 147 layo0” .97
P
90 fv o 1IN g2 .17
1 00 /57¢de food lo13” (450
12 0.%0 3%~ 38.57 lost~ 139.37
4 0.00 s17_ |3587 L2 hea”
00 K36~ 25,7~ 10-_ Rsos
D9 y ¥ y 37
€.00 (3 Qo 85 ay 13920
] -~
1¢ 0.0 Ip%4 “1R227 loie” l2e.2
suw, y
5729 :U;L-x A6 5.6 135S
MZaN, j )
0 3.62138./2 10#./0 138 .47
COR, FOR £LC.,
OIRECYION,
i J

USCOMM.DC 9284

Note: This form supplied by USC&GS contains data taken in 1959 from a
First-Order Survey on three of the four test sites used in this report.
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APPENDIX B

LIST OF ATMOSPHERIC SEEING CONDITIONS

DAYTIME OBSERVATIONS

SURVEY SEEING CONDITIONS
1 Hazy with Heat Waves
2 Hazy with Heat Waves
3 Hazy with Heat Waves
4 Hazy with Heat Waves
5 Hazy with Heat Waves
6 Hazy with Heat Waves
7 Hazy with Heat Waves
8 Hazy with Heat Waves
9 Hazy with Heat Waves

10 Hazy with Heat Waves
11 Hazy and Breezy
12 Hazy and Breezy
13 Hazy with Heat Waves
14 Cloudy and Calm
15 Hazy with Heat Waves
16 Cloudy and Breezy
17 Cloudy with Heat Waves
18 Clear and Breezy
19 Clear with Heat Waves
20 Clear with Heat Waves
21 Clear and Calm, Good Targets
22 Hazy and Breezy
23 Hazy and Breezy
24 Hazy and Breezy
25 Hazy with Heat Waves
26 Hazy and Breezy

| 27 Hazy and Breezy
28 Hazy with Heat Waves
29 Cloudy and Breezy
30 Cloudy and Breezy
31 Cloudy and Breezy
32 Hazy and Breezy
33 Hazy and Breezy
34 Hazy and Breezy
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SURVEY SEEING CONDITIONS

35 Hazy and Breezy
36 Hazy and Breezy
37 Hazy and Breezy
38 Hazy and Breezy
39 Hazy with Heat Waves
40 Hazy and Breezy
41 Hazy and Breezy
42 Hazy and Breezy
43 Hazy and Breezy
44 Hazy and Calm
45 Hazy and Breezy
46 Hazy and Calm with Heat Waves
47 Clear and Breezy
48 Clear and Breezy
49 Clear and Breezy
50 Clear ard Breezy
45




NIGHTTIME OBSERVATIONS

SURVEY SEEING CONDITIONS

Hazy and Breezy
Hazy and Breezy
Hazy and Gusty
Hazy and Gusty
Clear and C2lm
Clear and Calm
Hazy and Calm
Hazy and Calm

O =03 O O W W -

9 Hazy and Gusty
10 Hazy and Gusty
11 Hazy and Gusty
12 Hazy and Gusty
13 Gusty, Good Targets
14 Gusty, Good Targets
15 Hazy and Breezy, Good Targets
16 Hazy and Breezy, Good Targets
17 Hazy and Calm
18 Hazy and Gusty
19 Hazy and Gusty
20 Huzy and Gusty
21 Hazy and Gusty, Good Targets
22 Hazy and Gusty, Good Targcts
23 Hazy and Breezy, Good Targets
24 Hazy and Breezy, Good Targets
25 Gusty, Good Targets
26 Gusty, Good Targets
27 Gusty, Good Targets

28 Gusty, Good Targets
29 Hazy and Breezy, Good Targets
30 Gusty, Good Targets

31 Hazy and Breezy

32 Hazy and Breezy

33 Hazy and Breezy, Good Targets
34 Cloudy and Breezy, Good Targets
35 Hazy and Breezy
36 Hazy and Breezy, Good Targets
37 Hazy and Breezy, Good Targets
38 Hazy and Breezy, Good Targets
39 Cloudy and Breezy, Good Targets

40 Cloudy and Gusty, Good Targets

o
v
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SURVEY

41
42
43
44
45
46
47
48
49
50

47

SEEING CONDITIONS

Gusty, Good Targets

Gusty, Good Targets

Hazy and Breezy, Good Targets
Gusty, Good Targets

Hazy and Breezy, Good Targets
Hazy and Breezy, Good Targets
Hazy and Breezy, Good Targets
Hazy and Breezy, Good Targets
Hazy and Breezy, Good Targets
Hazy and Breezy, Good Targets




APPENDIX C

COMPUTER TAB RUNS

DAY READINGRS e« SURVEY NUMHER 1

WITHOUT CLOSURE == . WITH CLOSURe

JEREMY OVERLOOK JEREMY GVERLOOK
POSITINN . e
NUMBER ANGLF DEV, ANGLE DEV, ANGLE DEV, ANGLE DEv,

1 49,0 =45 37,0 3.2 50ed o4 3848 4.0
2 5Ue5 1.0 34,5 7 50,5 o6 345 2
3 §3:5 440 3840 442 53¢3 344 3748 345
4 52,0 2.5 37,0 3,2 5148 1.9 36,8 2.9
5 52,5 3,0 34,0 .2 52.8 2,8 5348 =,
6 49,0 =45 33,5 =43 49,3 w.b 3810 =5
7 4940 =~o5 36,0 2,2 5008 oY 37+8 3.
8 49,0 =o5 33,0 =-,8 48,5 m1.4 3245 e1.8
9 48,0 =1,5 34,5 ,7 48,0 =1,9  34.> 2
10 47.5 «2,0 33,0 =8 47,0 2.9 3245 1,8
11 5245 340 29,5 =4,3 53,3 3.4  30ed 4,0l
12 46,0 =3,5 29,0 =4,8 499 0 R Byt
13 4905 .0 31,5 2,3 49,8 o1 3ieb =2,5
14 44,5 <5.0 34,0 ,2 45,5 rd,4 35,0 ./
15 53,0 3,5 37,0 3,2 50,56 .6 34,5 ,2
16 46,0 =3,5 30,0 -3,8 47,0 =2.9  31.0 =3.9
MEAN 49,5 33,8 49,9 3448
SeDs 2+7 2.8 R 2.4
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DAY READINGS

SURVEY NUMBER = 2

e WITHOUT CLOSURE_. . . WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
POSITION ———— -
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
1 52,5 2,6 35,0 1,3 51,3 1.5 3346 L2
2 49,0 =09 33,0 =,7 48,8 s1,0 32.8 =,8
Ty 5200 2.1 37,0 3.3 51,0 1.2 36,0 2,4
4 4700 =249 29,5 v4,2 46,8 w3,0 29,5 rd.d
5 89,5 =48 33,5 -,2 49,5 me3 3345 wed
b 589 3.6 39,5 1.8 53,5 3,7 35,5 1.9
7 54,0 441 3140 =2,7 54,3 4.5 3148 #2493
3 4645 =344 3240 =1,7 47,0 2,8  32¢9 1,1
T 9T 53,5 8.6 37.5 3.8 53,5 3.7 3745 3.9
10 46,0 =39 34,0 o3 46,0 »3.8 34,0 4
11 47,5 «2,4 36,5 2.8 46,3 »3.5 3948 1.7
12 7 51,5 1,6 32,5 =1,2 51,5 1.7 32,5 e1.1
1.3 5100 Al 34,0 4,3 50,3 5 3343 «,3
14 47,5 =2,4  31.5 =2,2 47.8 22,0 31,8 »1,8
T 48.0 =1,9 34,0 .3 49,0 w».8 35,0 1.4
16 5000 41 32,5 =1,2 5005 o7 3340 w,b
ME AN 4949 38,7 49,4 3346
- SeDy 227 2,2 — 218 20
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i DAY REANINGS « SURVEY NUMRER™ 3 . .. _ . __

{ WIYHOUT GCLOSURE . WIT4 CLOSURE
| JEREMY OVERLOOX JEREMY QYERL 00K

POSITION e e

NUMBER ANGLE DEv, ANGLE DEV, ANGLE DEvV: ANGLE DEV,

B 52,5 3,9 37,0 4,1 4By OB  B3yd—on, U R
2 52,5 3:9 3645 3.6 51,5 3,5 30e5 3,2
3 51,5 2,9 33,0 o1 5005 245 32:0 w48
4 50,0 1,4 34,0 i, 49,8 1.8 38,6 1,5
5 50e5 1¢9 35,0 2.1 51,0 3¢0 3505 3.2
6 50¢5 1.9 3440 1,1 = 49,8 1.8 33.8 1,0
7 49,5 (9 29,5 -3,4 49,3 1,3 29,3 w3,0
8 49:5 49  33.0 1 49,3 143 328 D
9 44,5 «w4,14 30+U =2,9 43,8 #4e2 2943 #3,0
10 47,0 «1,6 3545 ~1,4 48,3 o3 328 .5

BT 47,0 =1.6 33,5 ,6 45,8 #2.2 3243 ~ol
12 5000 1¢4 39+5 1.6 48,8 48  33+8 1.0
13 46,0 =2.6 3240 -9 46.3 »1,7 323 =,
14 4645 =201 2940 =3,9 46,3 mle7 2848 3.5
15 44,5 4,4 34,0 1,1 44,8 3,2 34,5 2,0
16 46,0 =2,6 30,5 ~2,4 44,8 83,2 2943 3,0

MEAN 48,6 T 32,9 48,0 32,43

SeDs 207 2e8 208 . 23}
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DAY REANINGS « SURVEY NUMBER 4
W]THOUT CLOSURE s _WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
POSITION
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
1 4945 144  Fovd—— 0 48,0 o3 Aled 4.4
47,5 =o6 FET9——50- 49,0 1.3 Ivri—erd
3 48,0 =+1 35,5 1,4 49,3 1.6  36.86 =.9
4 49,0 .9 34,0 =2,9 5043 2.6 353 e1,8
5 50¢5 2.4 40,0 3,1 49,8 2,1 39,3 2,2
6 52.0 3¢9 36— 8— 50,8 3.1 41+6 4,7
Ty 48,0 <o1  37.0 41 46,3 1,4 35,3 wi.8
8 48,0 we1 3645 =,4 4840 o3 36,5 w6
9 4645 ~1.6 37.5 6 44,8 m2.9  35+8 €149
10 47.0 =1,14 36,0 ~,9 46,3 1,4 35,3 ei,8
11 47,5 =46 3845 1.6 46,5 el,2 37,5 .4
12 49,5 1.4 36.5 -,.4 48,0 3 35s0 e2o1
13 45,5 =2,6 41,0 4,1 46,0 w»1,7 41,5 4,4
14 5100 209 3440 =2,9 5040 2¢3 330 w4l
15 45,0 3.4 3440 =29 44,5 93.2 3345 €36
16 45.5 =2.6 39,0 2,1 T345,3 2.4 3848 1.7
MEAN 4841 36,9 4747 3751
SeDs 2.0 2.0 2:1 2.6




e e 2

_DAY READINGS »

SURVEY NUMBER 5

_ . WITHOUT CLOSURE

JEREMY OVEKLOOK
POSITION e m e aa

NUMBER ANGLE DEV, ANGLE DEV,
YT 47,5 -1,3 0 35,0 2.5
T2 49,5 .7 34,0 1,5
3 52.0 3.2 34,0 1,5
4 K040 142 35,5 3,0
5 49,5 o7 38,5 140
6 45,0 =3:e8 2945 =340
7 5005 147 29,0 =3.5
8 47,0 =148 34,5 2.0
9 47,0 1.8 32,5 =40
BT 46,5 =2.3 2840 =4,5
11 5000 162 30.5 =2.0
12 5040 1.2 31,5 ~1,0
13 5145 2.7 36,0 3,5
14 47,0 =1.8 33,0 L5

15 51.5 2.7 34,0 1.5
16 46,5 2,3 30,0 =2,5

MEAN 48,8 32,5
SaD. 242 2,5 ]
52

e T =

JEREMY
ANGLE DEV.
45,5 =2.1
48.10 =,6
51.8 3.2
50,0 1.4
48.8 o2
45¢3 nd+3
S0.8 2.2
48¢8 <o
45,3 =»3,3
45,8 =2.8
50¢3 1,7
49.,8 1,2
51.0 2,4
48,3 »,3
51,5 2.
46,8 ~1,8
48,6

2¢2

WITH CLOSURE
OVERLOUK

ANGLE DEY,

34,0 1.9
32¢5 =,2
33.6 1.1
354> 2.8
328 o1
2908 m24Y
29,8 »3,4
3b,8 3,1
30,0 =1,7
sa 7

30e8 »1,9
3143 e1,4
35,5 2.8
34,8 1,0
340 1,9
Sed w2,4
3247

.8s1




DAY REARINGS « SURVEY NUMBER 6

wITHOUT CLOSURE_ . _W]TH CLOSURE _ _
JEREMY OVERLOOK JEREMY OVERLOOK
POSITION .
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
| 1 B0e0 =108 3740 «6 49,5 m1.9 3645 .6
% 2 55,0 3J¢1 38,5 2,1 54,8 3.4 38,8 2.4
3 51¢5 w214  39.5 3,1 51,3 w1 39.3 3.4
4 50¢5 ~1e4 35,5 «,% 49,3 n2.1 3443 »1,6
5 51+0 =19  38¢5 241 5048 web 38e3 Zo4
6 53+5 1¢6 3945 3.1 53.5 241 3945 3.0
7T 8300 1.1 39,0 2,6 53,3 1¢9 39,8 3.4
T8 B2.0 .1 33.5 -2,¢ 51,3 =¢1 32,8 #3.1
: 9 50+5 vi1,4 3440 =2,4 49,5 w1.9 33:0 w2.9
T Syl 3145 ~4,9 Sivd—evl 3143 04,6
; 11 519 _a,0 36,4 L0 Bivd—ovd By
§ 12 51.5 wed 3347 «2,9 49,8 »1.6 31,8 wd,l
E 13 49,0 =2,9 35,5 -,% 48,3 w341  34+8 elel
§ 77147 T 5145 a4 34,0 2,4 51.d ~o1 3336 w2,1
§ 15 53,0 1c1 3640 =,4 52,8 1.4 35¢8 w,1
% 16 55,0 3.1 40,0 3,6 56,5 3,1 395> 3.6
? MEAN 51,9 T 36,4 51,4 35.9
S0, 1.7 2.6 1.9 249




DAY READINGS = SURVEY NUMBER

JWITHOUT CLOSURE

WITH GLUSURE

JEREMY OVERLOOK JEREMY OVERLOOK
_POS]TlON S .
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, AwGLE DEV.
YT T ar.0 42 3645 1,8 46,3 me2 3.8 1.9
2 46,0 =,8 37,5 2,8 45,5 el ll  37.U0 2,5
3 5000 3¢2 35,5 7 49,5 3.0 35,0 oD
T4 T B0.0 3.2 3845 3.8 49,3 2.8 3740 3.3
5 Tab) 1.2 39,5 L7 47,8 JR 3446 L8
6 46,0 =.8 3B.5 3.6 45,0 =15 3749 840
7 49,0 2,2 33,5 1,3 48,8 2.8 3343 el.z
e 5005 3,7 35,0 2 Busd 3.8 34,8 0
9 5040 342 35,5 7 49,8 2.5 34,0 .9
710 84,5 «2,3 31,5 «3,3 43,5 22,7 3046 e&./
T 11 44,0 -2.8 33,0 1,8 43,6 «2,7  32e0 =l.7
12 46,0 +oB 33,5 =1,3 45.5 wl.u 88U =1.9
‘ TTH3 T 43,0 3,8 3640 1,3 44,8 =1.7 S/e6 3.9
| T 14 45,5 =1,8 32,0 -2,8 47.5 1.v 34U =4
. 15 45,0 *1.8  38.0 =1,8 44,5 =2,4 SZ4H =240
| TT16 T 44,0 -2.8 31,0 =3,8 48,8 =342  SusS =42
t MEAN 46,8 54,8 46,5 3445
SaDe 209 . __ 2,4 2¢4 2ot
%
,
54
e S




F

DAY _RELDINGS

JEREMY
Loasiyien oL
NUMBER tNGLE DEvV,
1 51,0 =1.1
2 55.0 2,9
3 49.5 -2,6
q . 48,0 ~4,1
5 5540 o9
6 5340 9
7 49,5 =2,6
& R
9 5645 4,4
10 5040 =241
11 54,5 2,4
12 T 8045 w146
18 53¢5 1.4
14 51¢5 w,b
15 5300 49
16 5245 o4
MEAN 52,1
SaDy (PR

= SURVEY NUMBER

WITHQUT CLOSUKRE

OVERLOOK

CANGLE DEV.

41,0 3,3
RY- Y 3
41.5 3,8
30,5 1,2
39.5 1.8
34,5 «3,2
34,0 3,7
R & -
38,5 L8
37,0 =,7
42,0 4.3
34,0 ~3,7
38,0 L3
8745 =42
37,5 .2
35,5 «2,2
37,7

2,5

55

8

WITH CLUSURE

JEREMY

ANGLE DEV,

5045 w7
54,0 2,8
48,3 m2,9
47,3 =3,
518 Wb
52,3 1.1
47,8 =J3,4
-V E—
55.8 4,5
49,0 ~2,2
54,5 3,4
1903 w149
52,5 1.8
50,0 w142
5205 1,3
5240 ol
51,2

2,5

UVERLOOK

ANGLE DEV,

40+ 4,1
3740 .6
4948 3,9
39,86 =6
3848 1.9
3848 e2.6
3248 »4,1
b VO S—
378 1,4
360U .4
Y S S—
3248 3,6
37.0 o
3600 =,4
37¢6 46
3540 e1.4
36,4

2,8




B I RN e,

.DAY READINGS_

» _SURVEY NUMBER

WITHOUT CLOSURE

9

JEREMY OVERLOOK

POSITION . )
NUMBER ANGLE DEV, ANGLE DEV.
1 5145 WA 37,0 142
T2 7 80,5 42 35,5 «,3

3 50,5 we2 3640 2
4 T 52,5 1,8 38,0 2,2
5 51,5 48 39,0 3,2
6 54,5 3,8 35,5 =,3
77T T4a7.5 «3,2 34,0 -1,8
T8 B0.0 =7 32,0 «3.8
9 48,0 =2,7 35,0 =8
10 46,0 =4,7 32,0 =3,8
11 4845 «2.2 36,5 .7
12 54,0 3.3 36,5 .7
137 83,0 2,3 35,0 -,8
714 T 50,0 =7 38,0 2,2

~ 15 5240 13 37,0 1.2
T 716 T 81,0 T .3 36,5 L7

MEAN  S0.7 35,8

SeDo 2.3 2.0 .

56

508

50.0

49.3
46,8
45,0
47.5
52.8
52,3

49,3

51,3

50,0

49,8
2¢4

WITH CLOSURE
JEREMY

" ANGLE DEV,

OVERLOOK
ANGLE DEV,
Lol 3643 1.8
b2 3900 U
w5 34,8 me2
2.0 3743 2,8
1.0 3843 3,¢
3.7 3445 w,5°
n3,0 3343 s1,7
eob 3103 3.7
w300 3348 wi1.2
wdo8 3140 w0
2.3 395 ¢ D
3.0 353 L,
2,5 34,3 .7
.5 3743 2.6
1,5 3648 1,8
W2 3545 .5
3540
R X1




DAY READINGS =~ SURVEY NUMBER 10

. _ _WITHNUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOUK
_POSITION . .
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
T4 4B¢5 =144 35,5 2 48,0 w143 39¢U0 o4
2 47,5 =2.4 36,0 7 47,0 #2.,3 35,5 9
3 GU:0 3,9 36,5 1,3 45,3 m4,0  39e8 1.2
T4 T 4845 =144 32,5 =2,8 48,5 ®,7 3245 €241
T8 T TTB0,5 o6 39.0 3.8 49,5 42 38eU 3.4
6 54,0 4,1 36,5 1,3° 53.5 4.3 3640 1.4
7T 8340 341 3540 42 52,8 3.6 34,8 L2
T8 82,0 241 33,5 =1,8 5008 146 3258 w249
9 52,5 2,6 35,5 2 51,8 2.6 348 .2
U0 T T 4640 23,9 3345 1,8 45,0 +4,3 3249 e2.1
TTTHLL T T 4845 =144 33,5 1,8 48,0 ®1,3 334U el1,6
12 5210 2¢1 33.5 =1,8  51.0 1.8 3245 e2.1
T4 82,5 2,6 39,5 4,3 51,8 2,1 38,3 3,7
714 800 a1 3445 =7 49,5 .2 34,0 =,
15 45:5 =4,4 35,5 (2 45,0 =4.,3 35,0 .4
TT16 52,0 241 34,0 =1,3 51,0 1.8 33,0 »1.6
TMEAN 49,9 35,3 49,3 3446
SeDa 2,8 2.0 —2a7 l:v

97




DAY READINGS

POSITION . ..
NUMBFR

1
2

10
11
12
13
14
15
16

MEAN
SeDy

LITHOUT CLOSURE

JEREMY OVERLOOK
ANGLE DEV, ANGLE DEV.,
47,0 =1.8 35.5 1,7
48,0 =48 32,5 =1,3

5040 1.2 3840 4,2
§1.0 242  37.0 3,2
47,5 =143 85,5 1,7
5300 442 37,0 3,2
46,5 «¢3 35,5 1,7
5045 147 3245 1,3
49,0 42 3240 =1,8
44,5 ~4,3 29,5 =4,3
4845 =,3 32.0 =1.8
49,0 42 31,0 *2,8
46,0 2.8 34,5 7
45,0 =3.8 32,0 =1,8
52,0 3.2 35,5 1,7
§145 247 31,5 72,3
46,8 33,8

245 Y-

o8

———Tamp— - —Y— -

= . SURVEY NUMBER 11

WITH CLOSURE

" JEREMY

ANGLE DEV,

46,3 =1.8
46.% =1,6
49,5 1.4
5Ced 242
46,9 21,6
52,3 4,2
47.8 .3
5040 1.9
48,3 2
44,5 3.8
48,0 .1
48,0 =.1
45,0 »3.1
44,3 «3,6
51,3 3.2
51.0 2.9
48,1
245 ...

OVERLOOK
ANGLE DEV,
J4,8 1,7
31,0 w2,1
37> 4.4
36,3 3,2
J4:o 1.4
J6ed 3.2
34,8 1./
52:0 »1,1
31¢8 e1.8
29:3 »3,8
Ji:D 1.6
S0sU «3,2
3345 .4

5103 ’105

34436 1.7
|510U '2'1

33s1
de?




DAY READINGS « SURVEY MUMBER 12

o W]THOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
POSITION e . e
NUMBER ANGLE DEV, ANGLE D&V, ANGLE DEV, ANGLE DEV,
T T 4905 W3 3845 4,7 4845 21 3745 44O
T2 49,0 w2 3505 1.7 48,5 51 35«0 2.0
5 3 P60 =103 36,5 2,7 4705 we9 3640 G4
; T4 T B1,0 1.8 34.5 47 49,8 1.4 3343 o8
| BT 52,5 5.3 32,5 #1,3 32,3 3.9 328 w7
6 48,0 =1.2 39,5 1,7 T 47,3 ai¢r T34.6 1.8
T7 T 890 =42 32,5 #1,3 48,0 wved 3149 w1,5
T8 T 5340 3.8 3445 47 5240 346 IS5 .5
| 9 53:5 443 35,5 1.7 52.8 4,4 34,8 1,8
2 10 45,5 3,7 35,0 1,2 44,5 w3,9  34sU 1,0
? T 11T T 4645 ~2,7  3U.0 =3.8 46,0 2,4 29,5 83,5
% 12 47,5 «1,7 3U.5 =3,3 46,5 wi,9 29,5 #3,57
§ TT13 T 7,0 242 3005 =3,3 46,3 m2.1 2948 83,2
§ 14 45,5 =3,7 32,5 ~1.3 45,3 »3,1 3293 =7
% 15 5105 2¢3 32,0 =148 5040 146 3045 92,5
’ 6T TS0, 0T B 3445 7 49,5 1.1 34,0 1.0
MEAN 49,2 33,8 4844 3340
SaDs 2.6 2.4 2,5 2.4

[AprSv N

59




_ DAY READINGS. =

SURVEY NUMBER 13

W1THOUT CLOSURE

JEREMY OVERLOOK
20S1T10N -
NUMBER ANGLE DEV, ANGLE DEV,
TU4TTTT 81,0 W7 3845 3,4

TR 49,0 “1.3 30,5 =4.6
3 48,5 *1.,8 39,0 3.9
T4 T 50,0 ee3 8940 3.9
T8 50,5 .2 38.0 2,9
6 52:5 242 3040 9
T T840 142 36400 49
T8 49,5 4B 34,0 -1.1
9 4845 =148 31,5 =3.6
TUU40 4645 =3.8 31,5 =3.6
11 50,0 o3 82,0 =341
12 53.0 2¢7 34.5 =,6
T8 T TTas.5 w1.8 3240 =3,
TT14 53,5 3,2 38,5 3.4
15 5005 +2 35,0 =s1
16 5200 147 35,0 w,1
MEAN 50,3 35,1
SeDs 129 340

60

WITH CLOSURE

JEREMY

AWNGI.F DEV,

5043 o7
48,3 1.3
47,5 »2.1
49,5 =41
49,8 .2
52,8 2.7
5045 oY
49,0 w6
4743 ©245
45,5 ~4,1
500 b

54,8 24P

47,5 »2.1
52.8 3.2
49,5 =,1
51.4 1,7
49 .0

gy

OVERLOOK
ANGLE DEV,
378 3.0
29:b p4,9
3800 3,7
J8e> 4.2
37.8 d.0
3508 1,5
$940 o/
3895 ~ o8
J0ed =4,
30eD w3, G
S2ol 2,9
33,8 ~1,0
S1el =39
3¢t 3P
Iael e«
3443 ~,U
$4e0

Se U




A

PR

_DAY QFARINGS o« SURVEY NU4BER 14

_. _MITHOUT CLOSURE

wITH CLOSURE

JEREMY UVERLOOK JEREMY OVERLOUK
POSITION i L SR
NUMBFR 4NGLE DEv, ANGLE DEV, ANGLE DPEV, ANGLE DEV,
T4 a9, w7 39,00 3.9 49,3 .9 38.8 4,1
T2 8040 1.2 35,5 L4 50,0 146 35.5 48
3 50.U 1.2 38,0 2,9 49,8 Wy 3743 2,6
4 TA9.0 42 3645 1.4 48,3 we1  35.8 1.1
5 4745 1,3 34,5 =0 47.0 n1.4 3440 0,7
o 46,5 ~e3 3740 149 4T 8 wib6 36608 1,06
7 81,5 2.7 34,5 -,6 5108 2,9  34e3 =4
T8 46,0 =2.8 33,0 -2,1 45,5 n2.9 32,5 »2.2
9 46,5 =248  34.0 ~Le1 46,0 =2.4 3340 r1.2
40 44,5 =4.3 39,9 4,4 43,8 wd,6 38,8 4,1
11 5000 142 30,5 =4,b 50,0 1.6 3045 »4,2
12 5145 247 3340 =2,1 50.% 201 324U w2,7
T 43T 49,5 7 34,5 -6 49,5 1,1 34,5 =,2
T 14 T 49,57 1,7 3140 =4,1 49,5 1.1 3140 3,7
15 46,5 «2.3 3640 49 46,0 w2.4 35,5 .G
16 si,0 2,2 35,5 L4 50,5 2.1 35,0 o
MEAN 48,8 35,1 48,4 3447
SeDe 244 206 202 2e9
61




e —

DAY READINGS = SURVEY NUMBER 15

L ITHOUT. CLOSURE

WITH CLOSURE

JEREMY UVERLOOK JEREMY

POSLTIOAN . e e
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEvV,

1 505 47 39,0 3,4 49,8 o5
T2 B0.0 k2 3645 L9 49,8 5

3 47,5 <243 35,0 =46 47,0 =2,3
T4 TA9.0 «4B 39.0 =46 4848 w5
T8 8740 =2.8 35,5 -, 46,3 m3.0

6 510 1¢2 34,0 =1,6 50,5 1.2

7 49v8——r3 38,5 2,9 4833

8 48,0 =1,8 34,5 =1.1 47,3 »2,0

9 50,0 42 39.5 =,1 49,3 0
T 10 ANE g 34,0 -1.6 PO S—
LT 5005 W7 34,5 -1,.1 5005 1,2

12 53,0 342 34,5 =1,1 15245 $.2
T3 T 51,0 1.2 37,0 1,4 5040 o7
TTH4 T 85045 7 34,40 =1,6 49,8. .5

15 5000 o2 38,5 2.9 49.5 .2
T 46 49,0 =¢8 33,5 =2,1 49,0 wed
TMEAN 49,8 3546 49,3
SeDe 1.5 1.8 1,5

62

OVERLOOK
ANGLE DEV,
8.8 3,2
36e8 1.9
34,5 w,b
340 m, 8
34,8 =,
33+5 1,6

3445

"34y0 1,1

36,0 oY

JS5e3 w18

Boa0 2.9




DAY READINGS =~ _

SURVEY NUMBER 16

__WiTHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY
POSITION R

NUMBFR ANGLE DEV. ANGLE DEV, ANGLE DEV,
1 46,0 =3,6 35,5 1,7 45,5 w340
2 49,5 <,1 33,5 =,3 49,0 =i
3 47,5 =2,1 32.5 =1,3 47.u =»2,1
T8 T T80.45 T .9 3445 o7 5000 o9
5T 4840 -1.6 35,0 1.2 4745 =146
6 53.0 344 380 4,2 52¢8 3.2
T 5205 249 3660 2,2 52,8 3.2
T8 T 804,0 4 3245 ~1,3 5040 .G
9 49,5 <,1  33.0 ~,8 49,0 =1
10 45,5 -4,1 29,0 -4,8 45.3 »3,E
11 5140 1.4 37.5 3,7 5005 144
12 49,0 vo6 30,0 =3,8 49,0 =1
7137 7 48,5 =141 35.0 1.2 4?.& nled
14 51,0 Le4 34,0 L2 50:5 1.9
15 52¢0 2¢8 35,5 147 51,0 1.9
7716 T 4945 =4t 30,0 ~3.8 49,5 .4

TMEAN  49.6  33.8 49,1
Sa Ny 2.1 246 el

63

QVERLOUK

ANGLE DEV,

3540 1.6
38l .4
32e¢U wl,.4
S4eu )
34e5 1.1
§748 3,9
35.6 2.4
325 =9
32¢5 =Y
26848 4,6
37.0 S0
J0eld =34
39,3 9
38.5 o1
J4. 1.1
3000 w34
3344

214




SN e e R Lo B RO SR Ut e e

DAY READINGS _~_ . SURVEY NUMBER 17

e _MITHOYT CLOSURE WITH CLOSURE
JEREMY UVERLOOK JEREMY OVERLCOK
POSITION . e e . .
NUMBER ANGLE DEV, ANGLE DEV., ANGLE 0EV, ANGLLE DEV,
1 4640 =246 35,0 1,5 45,5 w2.7 3445 1.4
2 a7.5 =1.1  31.5 =2,0 47,9 1.7 3149 =1,0
3 4940 o4 3840 445 4843 o1 3/e3 4.2
4 47,0 =146 34,0 .5 46,5 w1.7 33,9 .4
5 49,0 o4 39,0 1,5 48,9 -3 34e5 1.4
S 4840 =46 3240 =145  47.8 .8  31eb =1,
7 49,5 49 33,0 =5 48,5 3 3240 #1.1
8 49,5 49 34,0 45 49,3 1.3 33.8 7
9 4745 =141 32c5 =1,0 47,3 =9 32,3 .8
19 44,5 »4,1 31,5 «2,0 44,0 w4,2  31.U »2,1
11 86400 =6 3240 =1,5 48,0 =o2 3240 =i.1
12 46,0 <2,6 32.0 =1.5 45,5 82,7  3is0 wi,6
T C 4945 V9 33,5 L0 48,5 .3 32:9 w0
14 52.5 349 34,5 1.0 52,0 3.8 34,0 .9
15 52,5 3¢9 35— 52,0 3.8 3bvi—vt
746 B2 0 3.4 34,0 L5 52,0 3.8 3440 9
TMEAN 48,6 33,5 48,2 3341
~Sade. 2.8 1.7 2,3 . 106




§
1
i
&
3
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DAY READINGS = _SURVEY NUMBER 18

w[THOUT CLOSUKE

JEREMY OVERLGOK
POSITINN IR
NUMGER ANGLF 0OZy, ANGLE DEvV.
T 1T T 4905 1.1 3840 4.4
T2 T T 81,0 246 35.0 1.4
3 47,0 =144 35,0 2.4
Y $0.5 2.1 J8.0 4,4
s 49,5 1,1  38.0 4.4
T 6 T B340 4.6 3740 3.4
7 4B, =ed4 29,0 =4,6
T4 47,0 ~1+4 31,5 =2,1
9 495 1.1 338.5 -1
10 44,5 =3,9 31,0 2.6
TTHLT T TA7,0 <144 3445 L9
12 47,5 =49 299 =4,1
T3 T T 44,5 w309 3040 «3,6
T 48,0 =,4 32,0 =1.6
15 5Ued 241 33,0 =,6
TTTT e T 4705 w,9 32,0 «1,6
T MEAN 46,4 33.6
SeD., 2,8 3.1

65

WITH CLUSURE
JEREMY

ANGLF DEV,

49,5
50,5
46,5
504y
49,0
5340
47,0
47.0
48,8
44,5
470
47,4

44,0

1.5
2.5

'105

wl,
ﬂi.”

md,0

UVERLGUK
ANGLE DEV,
3600 4.4
3445 WY
35:5 1.9
3745 3.9
3745 349
37:0 3.4
e O &
3145 w241
3245 w.8
31U »246
34,5 L9
290U ed b
29.5 wéd,1
32¢0 »1,6
325 rid
I1e3 n2.8
33,6

2.9 .




DAY _READINGRS =

SURVEY NUMBER 19

WITHOUT CLOSURE

WITH CLOSVRE

" JEREMY OVERL0OK CEREMY OVERLOOK
PASITION e e e e
NUMBER aNGLE DEv, ANGLE DEV, ANGLE DEv, ANGLE Div,
T AT 0«9 34,5 1,3 47,0 =e7  34eD 1.6
2 50¢5 246 35,0 1.8 49,5 1.8 340U 1.1
3 4745 =14 3645 3,3 47,0 w7 36,0 3.1
4 47,0 «¢9 34,0 o8 47,0 =o7 3440 1,1
5 47,5 =44 3640 2,8 46,8 w9 39S 2.4
6 52¢0 4.1 35,5 2.3 52,0 4,3 35.v 2,6
7 8200 TV 34,0 L8 51,5 346 3849 o6
B 4840  +1 34,0 o8 48,0 o3 3440 1.1
9 49,0 141 3140 =2,2 49,0 143 310U e1,9
10 4640 =129  31.y =2.2 45,5 2,2 3045 =2.4
11 49,5 1.6 325 =,7 49,0 1.3 3240 =.9
12 46:0 »1,9 3140 =2,2 46,0 w1,7 314U «1.9
13 5640 w109 3145 =147 4640 w107 3105 m1.d
14 44,5 «3,4 30,0 =3,2 44,5 »3,2 30,0 2,9
15 4600 =169 32,0 =1,2  46.U m1e7 3240 =9
16 48.5 46 32.5 -,7 48,0 o3 3240 =9
MEAN 47,9 33,2 4747 3249
SeD, 242 200 . ... 2:2 1,9
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e o e e

\Y REANINGS = _ SURVEY NUMBER 20

e W]THOUT CLOSURE
JEREMY UVERLOOK
POSITINN ——— R
NUMBER ANGLE DEV, ANGLE DEV.
1 §3,0 4.0 37,5 4,1
2 53,0 440 340 b
3 44,5 =4,5 32,0 ~1.4
4 505 145 36,0 2,6
TTTE T 48,5 Tee5 35,5 2.1
6 51,5 2.5 35:0 146 51
7 49,0 .0 35.5 2,1
T8 T 48,0 -1,0 32,5 =,9
9 5000 440 33,0 =,4
T 10 47,0 =2,0 35,0 1.6
T 47,0 =2.0  28.5 =4,9
12 46,0 =3,0 30,0 =3,4
TTHETTT 45,5 T35 3245 -9
TR 47.0 =2,0 33,0 =.4
15 53.5 4.5 38.5 o1
16 49,5 5 31,0 =2,4
MEAN 49,4 33.4
.SeDs L8 . 244
67

— g~ -

ANGLE DEvV,

53,0

53+

WITH CLUSURE
JEREMY

4,2

4.2

44,5 »4,3

50,5 1.7
48,5 =3
51,5 247
48, =8
48,0 =.8
49.5 .7
4740 »i.8
47,0 =1,8
46,0 w248
44,5 =4,3
47,1 =1,8
53,5
49,5 7
48,8

819

4,7

OVERLCONK
ANGLE DEV,
37:9 4,9
S0l 47

S 32:0 =1.8
3640 2.8
35.5 2.9

35,07 1.8
34e5 1.9
JRad> =7
3205 ~ol
35¢0 1.8
2845 wd, b

304U m3.S

31¢9 »1,8
33,6 =,
3305 L2
31s0 »2.9
3343
2,4 _




.DiY READINGS. .= SURVEY NUMBER 21 .

-~ WITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK
POSITINN e e e ———m
NUMBER ANGLE DEv, ANGLE DEV, ANGLE DEV, ANGLE DEV,
LT 45,0 ~4.0 36,5 3.4 44,0 w4,2 35,5 2,8
2 4840 <1.0 36,0 2,9 47,5 «.7 35,95 2,8
3 48,5 =¢5 3440 o9 48.5 43 3440 1.3
4T TR0 240 3640 2,9 51,0 248  36.U0 3,3
s 4740 =240 34,0 49 46,0 8242  33eU o3
6 49.5 5 33.5 .4 48,8 .6 32.8 .1
7 AQefel 3045 =26 43,5 »4.7  30ed #2,2
3 50e5 145 33,0 =.1 50e5 243 3800 43
9 5005 1.5 3240 =1,1 50,5 2,3 32eU w7
10 4900 <0 34,0 9 49,0  ob  34.U 1.9
11 48,5 «,5 32,0 =1,1 47,5 =7 31,0 e1,7
12 49,5 45 3045 =246 49,5 1.3 305 w2.2
Y 50.0 1.0 33,5 ,4 49,0 o8 3245 w,2
14 49.5 .5 31,0 =2,1 49,5 1,3 3140 1.7
15 4845 we5 3145 =1.6 48,0 we2  31e0 wde7
16 9.5 .5 32,0 1.1 49,0 o8 31e5 w1.2
MEAN 49,0 33.1 48,2 3247
SeDo 1.5 1.9 242, lew

68




DAY READINGS = SURVEY NUMBER 22

WITHOUT CLOSURE WITH CLOSURE

e i ey ey

o St s

" 7y st

g A
, e

JEREMY OVERLOOK JEREMY OVERLOOK
POStITION e e
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEvV, ANGLE DEV,
1 44,5 «3,1 34,5 2,3 44,5 w2,7 3445 2.7
2 48,5 .9 34,0 1.8 47,5 3 3$eU 1.2
3 47,0 <«.6 35,0 2.8 47,0 my2 35,0 3,2
4 48,5 W9 3340 o7 48,5 1.3 33U 1.2
5 45,5 =241  32.5 .2 45,0 w2.2  32.0 .2
6 49,5 1,9 29.5 =2.,8 49,0 1.8 29.0 w2,8
T 49,0 144 3145 we? 49,0 1.8  31eH =4
T8 47,5 ¢t 34,0 1.8 46,5 w47  35e0 142
9 47,0 <46 - 31¢0 *1.3 T47,U me2 310U =8
T10 T T 47,0 ee6 29,5 2,8 46,0 »1s2 2845 =343
11 47.0 =.6 32,5 .2 47,0 .2 3245 W7
12 48,0 o4 30.0 =2,3 47,0 <=.2 29.0 e2,8
13 46,5 ~1.1 32,0 =42 45,5 w1.7 3140 =8
14 48,5 9 32,0 =e2 48,5 1.3  32s0 .2
15 48,5 9 32.5 L2 48,5 1.3 325 .7
16 48,5 .9 32,5 .2 48,0 o8 sz.u‘ 2
MEAN 47,6 32.3 47,2 3140
SeDo 108 1.7 1.4 .. kb
69




DAY READINGS__» __SURVEY NUMBER 23

e _WITHOUT _CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
POS]TlON — e e e e
NIUMBER ANGLE DEv., ANGLE DEV., ANGLE DEv, ANGLE DEV,
1 45,0 «3,8 33,0 =.4 44,8 wd.3 320U =Y
2 5145 247 3740 3,6 51,5 3.2 3700 4,1
3 50,0 142 37,0 3,6 49,5 1.2 36,5 3,06
4 48,0 <48 34,5 1.1 47,0 wle3  33¢5 o6
5 4645 *2.3 35,0 1.6 46,5 ml.8 35,0 2,1
T8 T 52,0 3.2 3440 .6 51,0 2.7 38,0 1
7 5140 242 3145 «1,9 Siel 247 3149 m1.4
8 49,0 42 32,5 <-,9 48,0 =3 3145 e1.4
T 9 T 6.5 w243 2945 n3,9 46,5 al,8  29.5 »3,4
10 44,0 ~4,8 30,5 =2,9 43,5 94,8  30.U 2,9
11 5045 147 33,5 1t 49,5 142 3245 w4
12 52+0 342 3245 =,9 52,0 3.7 3245 m.4
T 43 T47.5 “1,3 34,5 1,1 47,8 ®.5 34,8 1,9
14 4845 =03 3dvbd—l 48,0 =43 32,9 =0
Y 46,5 =2,3 3045 =2,9 3645 %1.8 3045 w2.4
16 5240 3.2 35,0 1.6 51,0 247 34,0 1.1
ME AN 48,8 33,4 48,3 3249
_Sala 2.6 2.2 2,6 1Y I
70




¢

DAY READINGS =

SURVEY NUMEER 24

...w1THOUT CLOSURE

 JEREMY OVERL 00K
PASITION - R
NUMBF K aNGLE 0EV, ANGLE DEV,
1 48,0 ~144 35,0 1.0
2 49,0 =44 33,5 .5
3 46,5 2,9 38,0 4,0
TR 51,5 2,1 36,5 2,5
BT 48,5 =9 38,0 4,0
6 52,0 246 33,0 =1,0
7 5305 441 33,5 «,5
TT T T 48,0 =144 32,5 =1,5
9 46,5 =29 32,5 =1,5
10 48,0 =144 30,0 =4,0
11 49 .6 my4 32,5 =1,5
12 4845 «49 29,5 =4,5
TT43 80,0 W6 3745 3,5
T84 50,0 46 35,0 1,0
15 49.5 .1 33,5 =,5
716 52,0 2.6 33,0 =1,0
"MEAN 49.4 7 34,0
SeD, 240 2.6 _
71

WITH CLOSURE

JEREMY

'ANGLE DEV, ANGLE DEV.

OVERLOUK

46,5 w28

47,0 w149 34,0 V5
49,0 .1 33,5 .0
46,0 w2,9 37,5 4,0
5005 1.6 3945 2.0
48,5 wed  3BeU 4.5
81,0 241 3240 wi,.5
53,5 4.6 33,5 0
47,8 mle1l 3243 »1,2

32,5 »1,0

47,5 mle4 29,5 4,0
48,0 e,9 3?05 v2,0
4845 wed 2945 wd,0
49,0 J1 36,5 3,0
50,0 1.1 35,0 1,5
49,0 41 33eU w5
50,5 146 31495 w240
48,9 335
e da® 235

ST T e ol S i

OO TELL N, et =




DAY _REANINGS = _ SURVEY NUMBER 25

L WITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY
POSITION e e e e )
NUMBER aNGLE DEV, ANGLE DEV. ANGLE DEv,
71 T 50405 1.4 35.0 3.9 5065 2.1
R 4840 =1e1 32,5 1.4 47¢, nl.4
3 47¢0 =2+1  32.0 9 TA7.0 mlcd
T4 8240 2.9 28,5 2,6 51,5 3.1
TTTE T T T 52,5 3,4 34,0 2,9 5243 3.7
6 51¢9 2.4 34,5 3,4 50,5 2.1
TTTT7 T 75240 249 31.5 L4 51,5 3.1
TUTR T 49,5 7 4,4 31,5 L4 49,9 o6
9 49,5 .4 29,0 2,1 4945 1.1
10T 45,5 #3.6 30,0 ~1,1 44,5 3,4
T11 7 48,0 ~1el 29,5 =1,6 47,0 w14
12 45,0 ~4,1 26,5 4,6 45,0 =3,4
T13 47,5 <1,6 32,5 1,4 47,0 »1,4
TT14 48,0 ~141 29,5 «1,6 48,0 =,4
15 5075 1.4  35.0 1.9 500y 1.6
16 49,3 a8 2840 =3,1 43,5 nd.9
MEAN | 49,1 31e1 4844
SeDs 223 245 247
72

OVERLGCOK
ANGLE DEV,
35,0 4,3
31+5 W U
3200 149
280U w247
338 3,1
3895 2.8
31l e
31U oS
29+0 m1.7
290 »1.7
2845 w2,2
20.5 4,2
32,0 1.9
2945 wl1.7
325 1.8
2840 w247
500/

24




b, mommm

DAY READINGS =

w]THOUT CLOSURE

JERENY OVERLOOK
POSITION e
NUMBER ANGLE DEV, ANGLE DEV.
T T 80,0 eyt 3645 4,3
T2 T 4845 <146 2945 w2,7

3 50,0 =e1 34,0 1,8

& 83,0 2,9 35,0 2.8

5 48,0 =2,1 36,5 4,3

6 49,0 ~1,1 31,5 =-,7

77 4940 =141 3045 =147

'8 47,0 =341 3045 =1,7

9 52,0 149 25,0 =3,2

©10 4645 »3,6 27,5 =4,7

11 TT8240 149 300 =2,2

12 51.5 1.4 32.5 .3

13 53,5 3,4 36,0 3,8

T 14 5300 2.9 ILe5 =7

15 49¢5 <48 32,0 =42

TU4e T 49,0 =11 32,0 -,2
MEAN 50,1 32,2
SaDs 242 2,8

73

SURVEY NUMBER 26

WiTH CLOSURE

JEREMY

OVERL

oW

vun

ANGLE DEV. ANGLE DEV,

4949
48,45

49,5

51,5
51,5
53,V

525

49.0

49.8

el

902

wled

w2

33

r2.3

"otVE

we/

5 w33

1,3

23,3
1.8
1.8
3¢3

2.8

-, 7

749V w2 320

36,0 4,2
2945 w2,
3805 1.7
350 3.2
36,0 4.2
3065 w103
30s5 w143
30e0 wl.8
T 2840 3,8
2745 nad
29.9 2,9
32,5 o7
35,5 3,7
31.0 =».b8
Y
32,0 2
3148
298




DAY READINGS = SURVEY NUMBER 27

_. WITHOUT CLOSURE WITH CLQSURE
‘ JEREMY OVERLOOK JEREMY OVERLOOK
°533éééﬂﬂ_"1NGLe DEV., ANGLE DEv.  ANGLE DEV, ANGLE DEV,
T 4640 =147 3740 4,3 47.5 wl,8 3625 441
2 54,0 4.3 34,5 1.8 54,0 4,7 34+5 2,1
3 52,0 2.3 34,0 1.3 51¢0 1.7 I3eL 46
4 48,0 21¢7 31,5 =1,3 47,5 n1,8 150 1,4
5 505 .8 35,5 2,8 50,5 1.2 3545 3.1
6 51¢5 148 3545 2.8 5140 1.7 35,0 2.6
T 54,0 4.3 32,5 =~,2 54,0 4,7 3245 o1
8 49.0 w<¢7 33,0 2 48,5 =8 32,5 41
9 49.5 we2 3Us0 =2,8 49,5 42  30el e2,4
TTH0 T T 46,0 3,7 28,5 +4,3 45,5 w3, 8 28,0 wh,4
11 46,5 =3.2 3140 =1,8 45,5 n3,8 304U mw2,4
12 5240 243 3140 =1,8  51¢5 2.2  30e9 w149
13 48,5 1,2 31,0 ~1,8 48,5 w8 31,0 wi,4
14 47,0 =247 30,5 2,3 47,0 »2.3 3045 w9
15 46,5 =3,2 35.0 2.9 T46,5 w2,8 39,0 2,0
T 16 52,0 2,4 33,5 7 51,5 2,2 38,0 ,6
MEAN 49,7 32.8 49,3 32¢4
Sels 2.7 2.4 247 204

74




DAY READINGRS « SURVEY NUMBER 28

WITHOUT CLOSURE WITH CLOSURE

% ‘ T JEREMY UVERLOOK JEREMY OVERL DUK
i POSITION _ e
;: NUMBER ANGLF DEY, ANGLE DEV, ANGLE DEV. ANGLE DEV,
: 1 50,07 =00 3840 2,7 49,5 w2  37.5 245
{ 2 5000 =o0 35,0 <43 5000 o3 3500 LU
i 3 47,0 =3,0 36,0 o7 T a7,u m2.7 8640 1.0
§ 3 5000 =o0 34,0 =1,3 49,0 wo7 3340 240
; 7% 4745 =245 3440 ~1,3 47.5 w242 3440 w1l
% 6 51¢0 140 3745 2,2 T51.0 143 375 2.5
E T 7T 85,5 3.5 33,5 =1.8 53¢5 348 3349 e14b
: 'l i775 -2.5 3540 =43 4645 5342 3400 w140
9 5440 440 3740 147 54,0 4¢3  3/eu 2.0
40T 4645 =345 3640 7 46,0 w3.7 3945 45
IR 47,0 =340 3640 .7 46,5 =3,2 35.5 .5
12 5005 o5 33,5 «1,8 7 49,8 .1 2.8 2,2
: 13 49,0 =140 30,5 m4,8 . 49,0 wo7  30e5 m4,0
¥% 14 525 2.5 33,5 =1.,8 52,0 2¢8  33.0 m2,0
% 15 51e5 145 3745 2,2 5145 1.8 3745 2.5
? 16 B340 3.0 37.5 2.2 53,0 3.3 37,5 2,5
: MEAN 50,0 35.3 49,7 35,0
E Syl 2.5 2.0 216 211
75




DAY READINGS = SURVEY NUMBER 29

WITHOUT CLOSURE WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK

POSITION . oo . 4 .
NGMBER ANGLE DEV, ANGLE DEV. ANGLE DEv, &NGLE DEV,
1 5000 =¢9 3945 3.3 50,0 meb 3945 3.6
2 53,0 2.4 34,0 -2,2 52.8 2.2 3340 ©2.1
3 48,5 <2,4 35,5 =,7 47,5 »3.2  34,H wi,d
4 5145 46 35,5 =7 51,0 3 350 =9
5 505 aed 39,5 3,3 50,5 w41 3945 3.6
6 5205 146 3645 ,3 52,3 1.7 36,8 4
77T 83405 2.6 3845 2.3 53,5 2.9 38,5 2.6
8 47,5 <3,4 38,5 2,3 4645 =4,2 3745 1.6
9 5005 e84 36,0 =,2 5005 wel 360U 1
10 5245 1.6 3445 1,7 518 1.2 3340 w241
11 51,0 1 35,5 =,7 5100 o3 35,9 =4
12 51¢5 o6 3240 =442  51+%5 o8  32e0 w39
18 48,5 <2,4 36,5 ,3 48,5 w2.2 3645 6
14 52,0 1.1 34,5 =1,7 52,0 1.4 3449 w14
15 4745 ~3+4 3645 13 4645 wde2 355 .4
16 54,5 3.6 35,5 =,7 54,5 3.9 35,5 =,4

MEAN 50,9 3642 50,7 3549

SeDe _..__2s1 2ol 208 2ed

76

B e g




DAY RFANINGS.

SURVEY NUMBER 30
CWITHOUT CLOSURE

WITH CLOSURE

JEREMY QVERLOOK JEREMY UVERLOOK
POSITION mm e o e e e .
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEv, ANGLE DEV,
T TB0.0 T we5 3945 2,9 50,0 wel 3Ye5 3.3 i
T 27T 5205 2,00 4140 4,4 51¢5 1.4 4040 3.8 )
3 520 1+5  40+0 344 52,0 1.9 4040 3,8
T4 5140  «5 36,0 =6 51¢0 o9 364U =42
B 4840 =2,5 36,5 =,1 47,5 2.6  36cU w2
6 49,5 =140 3945 2,9 49,5 ».8 3945 3.4
7 5245 2.0 3745 .9 51,5 1,4  36e5 38
8 47.5 =340 3740 4 47,5 n2,6 37,0 .8
G B2l 145 3640 =eb 51,5 144 35.5 a4/
10 47,5 =340 36,0 <«.6 47,0 8341 3545 w7 ’
11 52,5 2,0 36,5 =,1 52,0 1.9 360 42
12 49,0 1.5 33,5 3,1 49,y =171 335 e2.7
L3 5045 =o0 35,0 =1,6 5000 =41 3445 wl.7 |
14 53,0 205 34,0 =2,6 5200 1e9 3340 w32 |
15 49,5 ~1.0 33,0 =3.6 49,5 Ta,6 T3800 SEE ]
16 51,5 1.0 35,0 =1,6 505 44 39e) 2242 i
MEAN 5045 36,6 504 3642
SeDs 19 2.4 17 . 22% |
77




_DAY READINGS =

SURVEY NUMBER 31

WITHOUT CLOSURE

.. WITH CLOSURE

JEREMY OVERL QDK JEREMY QVERLOOK
PoSITlON e e e
NUMBER ANGLE DEvV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
1 46,0 e3¢5 40,0 4.3 46,0 3.2 4UsU 4,0
2 52,0 245 36,0 43 51,8 2.6 35,8 6
3 53:5 4.0 4045 4.8 53,0 3.8  4U.U 4,0
4 51,0 145 37,5 1,8 50,0 +8 3645 1,1
5 48,0 ~1,5 36,0 3 47,5 1,7 35,5 .1
6 K2.0 2.5 3B.0 2.8 52,0 2.8 38,y 2.6
7 50,0 o8 37.0 1,3 5005 1.3 3745 2.1
8 48,0 ~1,5 36,5 .8 48,5 wo7  3/40 1,6
9 4740 =2.5 3245 «3,2 47,0 =2.2 3245 m2.9
BET 46,0 =345  33.0 =2.7 65,5 w37  32e5 2.9
11 5005 1.0 33,0 =2.7 50,5 1.3 33,0 e2,4
12 52.5 340 37,0 1.3 52,0 2.8 36,5 1,1
13 47,5 «2,0 33,5 2,2 46,5 »2,7 3249 #2,9Y
14 49,5 w0 33.0 =2,7 49,5 43 33.U e2.4
15 49,0 <¢5 34,5 ~1.2 48,5 e, 7 34U e1,4
16 5000 o5  33.5 «2,2 49,0 we2 3242 #2,9
MEAN 49,5 T35.7 49,2 39,4
SeDy 243 2.5 - P X SR - % A
78




e il

DAY READINAS =

W] THOUT CLOSURE

SURVEY NUMBER 32

WITH CLUSURE
OVERLOOR

JEREMY OVERL 00K JEREMY
POSITION e
NUMBER ANGLE DEV, ANGLE DEV, ANGILE DEV,
T 1 T 4905 eva 33,5 L1 49,0 w.4
2 50,0 o1 3145 =1,9 5000 o6
3 37,5 =2,4 36,0 2,6 46,5 w2,9
4 45,0 =19 2845 =4,9 4745 wls9
s 48,5 =1.4 34,5 1.1 48,5 =,
6 5140 1+1 3645 341 5045 1.1
7 52,5 2.6 36,0 2,6 51,5 2.1
T8 T 820 241 36,5 3,1 51+5 241
9 52,0 2+1 35,5 2,4 51.5 2.1
710 49,5 w=ed 33,5 L1 49,5 .1
TT91 T TB1,0 1h1 2940 -4,4 5000 46
12 51,0 1e1 32+5 ~4,9  50.5 1.1
13 5000 o1 3645 3,1 5000 o6
14 46,5 =3,4  29.5 =35,9 45,5 =3,9
15 49,0 «¢9 31.5 «1.9 4845 =9
16 T T 8045 W6 3440 o6 5040 o6
MEAN | 49,9 33.4 49,4
SeDs 1.7 208 . .. 1.8

Y et a7 e e e F . e o

ANGLE DEV,

3320 o1
315 »1,.4
3%.0 2.1
28.0 »4,9
3445 1,6
36sU 3.1
32¢0 2.1
SF:U Sel
35,0 2.1
3305 ' 6
2600 »4,9
32¢0 =,9
36e2 3,0
28¢5 «4,4
1ol w1,Y
3Sed ' 6
3299

Qe




DAY READINAS

SURVEY NUMBER 33

WITHOUT_CLOSURE

JEREMY OVERL 00K
POSITINN ... — e
NIIMBEK ANGLF DEV., ANGLE DEV,

1 -V B | 35.5 R
2 47,0 =3,2 31,0 »4,2
3 87400 =342 36,5 1,3
4 5845 303 SH.5 3,3
5 50,0 =~e2 36,0 o8
76 T 7s1,0° .8 3%.5 L3
7 52.0 148 37,5 2,3
8 495 =47 3345 ~1,7
T 9 T B2,0 1.8 38,5 3.3
10 4845 =1,7 31,0 =4,2
11 5140 o8 34,5 =7
12 BUs0 =42 34,5 ~,7
13 ab,0 ~2,2 34,0 =1,2
14 53,0 248 34,5 =,7
15 50,0 =,2 37,0 1,8
16 50s5 o3 35,0 «,2
MEAN 5042 35,2
SeDe ... 19 €+2 R
Y

WITH CLOSURE
JEREMY OVERLCOK

ANGLE DEV, ANGLE DEV,

A9y Busll 35,0 o/
46,5 w348 3UeD wd.d
46.(0 =»3.b 3945 o7
53,5 3.7 3849 3.7
49,5 wod 395 o/
510 1.2 39,5 7
51,0 142 3649 1.7
49,0 =8 3840 w1,8
52,5 2.7 39,0 4,2
48,5 =148  31.U w3.B
5045 o7 344U w8
GGl o2 3445 =y
47,5 #2,3 3345 1,9
52,0 242 334D w1,
50,0 .2 37.u 2,2
50e0 o2 3445 e,
49,8 34,8

210 L]




DAY READI

NAS = SURVEY NUMBER 34

W]1THOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK
POSITINN e R .
NUMBER ANGLE DEv, ANGLE DEV. ANGLE DEv, ANGLE DEV,
1 47,0 =147 33,0 =,5 46,0 w2.4 3240 o1,2
2 48,0 <47 3245 1,0 48,0 wed 3245 w7
3 50,0 1.3 34,5 1,0 T49,5 1,1 34,0 7,8
4 49,5 .8 37.0 3.5 49,5 1.1 37.0 3.8
5 53,5 4.8 38.5 5,0 53,0 4.6 3840 4.8
6 48,0 <,7 39,0 1,5 48,0 .4 35.0 1.8
7 83,0 4.3 35.0 1.5 5245 4.1 344D 1.9
T8 T 49,5 W8 31,0 =2.5 49,0 +6 3045 e2,7
9 5000 143 32,5 =1,0 50,0 1.6 3245 =7
10 T T 44,0 ~4,7 3040 =3.5 44,0 m4,4 30,0 n3,2
“'EE_L“—"“48;5'“4}2 34,0 5 48,5 .1 34.0 L8
12 49,5 B 31,5 2,077 749, TT.e 3100 e2,2
137 T 47,0 ~1.7  32.0 ~1,5 46,5 m1.9 314D 1.7
14 48,5 =42 33,0 .5 48,5 o1 33,0 =2
15 45,5 3,2 34,571,077 44,5 R3vTTTIE,S L
16 46,0 wo7 3245 =1,0 47,5 w49  32.0 w1.2
MEAN 48,7 33.5 48,4 3342
_SsD. 2.4 2.2 2.4 2.2
81

-




_DAY_READINAS__=» _SURVEY NUMBER 35

W ITHOUT. CLOSURE WITH CLOSURE
JEREMY UVERLOOK JEREMY OVERLOOK
POSITION : .- .. I .

NUMBFR ANGLE DEv, ANGLE DEV. ANGLE DEV,. ANGLE DEV,
BT 4745 «148 3645 1,3 47.5 =1.4 36,5 1.7
2 5345 1.2 36.U B 5000 141 3545 o/
3 52,5 342 37.5 2.3 52,0 3.1 3.0 2.2
T 4 4640 =343 40,0 4,8 45,0 =3.5  3Y.y 4,2
T8 T 4645 2.8 36,0 .8 46,5 m2.4° 364U 1.2
6 5245 342 34,5 =,/ 52,5 3,6 34,5 =,
U7 T B005 1.2 35,0 =2 5000 141 340D =40
T8 B040 W7 31.% =3.7 49,0 W1 3Ue5 443
9 4905 2 3445 =47 49,0 41 34eu  =.8
TU40 45,0 =443 34,0 =1,2 45,0 =3.9 34,0 =,8
A1 49,0 ~.3 33,0 -2.2 48,5 =u4 3245 £2,9
12 49.5 42 35,0 =42  49,U 1 3445 =8
T3 7.5 <148 35,0 =42 47,5 w14 35.0 42
T 14 82,5 3,2 34,5 -,7 51,5 246 33,5 r1.3
15 49,0 =43 34,0 =1.2 49,0 .1 34,0 =,b
TTH6 T TR0 1.7 36,5 1,3 5005 146 3640 1,2

MEAN | 49,3 35,2 48,9 3445

Sels e 1.9 .. 242 N 149

82




DAY READINGS «_ SURVEY NUMBER 36
3 _ WITHOUT CLGSURE
JEREMY OVERLOOK
POSITION . e s
NUMBFR ANGLF DEV. ANGLE DEV.
1 47,0 ~2.5 36,0 1.4
2 5045 1.0 35.0 .4
3 5140 145 3745 2.9
4 T 4B,0 =1.,5 32,5 =2,1
T8 47,5 <2,0 34,5 -,1
5 51+0 145  33.5 ~1.1
7 52,0 245 34,5 =-,1
8 49,5 o0 34,5 =~,1
9 52.5 3.0 3440 =06
10 47,0 =24,5 36,0 1,4
11 4845 =1,0  33.5 =1.1
i 12 50,0 +5 32.0 -2.6
13 49,5 o« 38.0 3.4
14 49,5 40  33.0 =1.6
15 47,0 =245 34,0 =,6
16 5140 1.5 34.5 =.1
MEAN 49,5 34,6
SaD. 1.8 i
83

WITH CLOSURE

JEREMY

ANGLE DEV,

47 ) »2,3
5000 o7
5009 162
48,4 1,3
47,0 m2,3
51eU 147
52,0 2,7
49.5 2
52.0 247
47.0 2,3
48,5 w8
5Col o7
49.5 .2
49,0 43

4645 m2,8
51¢0 1.7
49,3

e 1eB

J6s0 1,6
34,5 ol
37,0 2,6
32+ 1,9
34.L0 =.4
3305 .9
34,5 1
34,5 o1
3345 .9
36,0 1,0
33¢5 =,9
32,0 w2.4
38.0 3.6
32¢H »1,9
I&15 =9
34,45 ol
34,4
1,7 . . ...

OVERLOOK

ANGLE DEV,




DAY REAOINAS = SURVEY NUMGER 37

WITHOUT CLOSURE WITH CLUSURE
JEREMY OVERL 00K JEREMY OVERLOOK
POSITION R _
NUMBER ANGLE DEvV, ANGLE DEV. ANGLE DEv, ANGLE DEV,
1 47,0 «2.3 375 3,3 370U mie¥ 3709 3,7
2 50,5 143 37.5 3.3 50,5 1.6 3745 3.7
3 49,5 42 39.0 4,8 49,0 .1 38s5 4,/
4 51,0 1.8 37,5 3,3 51,0 241 3749 3.7
5 48.5 <47 36,0 1.8 475 #1.4 350 1.2
6 52¢0 2¢8 38.0 3.8 5445 246 3749 3.7
T 7 B0 7 3240 =2,2 50,0 1e1 3200 mlab
8 47.5 <148 29,5 =4,7 4740 m1.9 294U £4,8
9 47¢5 =148 3240 =2,2 47,5 1.4 3240 =1,8
TR0 T 4640 <3.3 3249 -1,7 45,5 »3.4 3240 =18
41 5140 148 32,5 =1,7 51eU 2¢1  32e5 el.d
12 4705 =108  3U.0 =442 47,0 m1.9 2945 4,3
743 T T 4840 2143 35,5 1.3 47,0 =1¢9 3445 o/
14 52,0 248 31,5 =2,7 5145 246  31eU =2.8
15 4845 w47 3245 =1,7 48,5 w4 3245 «1.9
16 TB1.5 2,3 33,0 -1,2 51,0 241 3245 wm1.d
TMEAN 49,3 34,2 48.9 3308
Selle 1.9 Sed o 24y . Se1l
84




DAY READINGS = SURVEY NUMBER 38

W1 THNUT CLOSURE WITH CLOSURE 3
JEREMY OVERLOOX JEREMY OVERLOOK
POSITINY —_ S . R
NUMBER ANGLF DEV., ANGLE DEV, ANGLE DEvV, ANGLE DEV,
T4 T 4740 =245 31.0 =2.8 47.0 »2,3  31e0 €240
TT 2 T TTB1.5 2.0 3640 2,2 51,0 1e8 3545 1.9
T8 TaB 0 1.5 3745 3.7 47.5 w18 3700 344
4 52¢0 2.5  35.5 1,7 52,0 2.8 35¢5 1.9
5 49,5 .0 37,0 3.2 49,5 .2  3/4U 3.4
T TTTTA90 4.5 3340 <.8 49,0 *+2 33,0 ~.6
7 5005 10 34,5 .7 5000 o7 3420 4
T8 7T T 47,0 2245 33.5 .3 47,0 %243 3349 w.l
9 52¢0 2¢5 3245 =143 5145 248 324U n1.0
740 4840 =1.5 31,5 =2,3 48,0 «1.,3  31¢5 2.1
11 49,5 0 34,0 ,2 49,0 =v2 33,5 =1
12 AT 0 =245 3145 =2,37 7 47,0 m2.3 0 3145 w217
13 51,0 1.5 33.0 =-.8 50,5 1.8 3245 =1.1
14 52.5 3,0 32,0 =1,8 52,5 3,8 32,0 m1,0
TS T T T a7,5 «2,0 34,0 .2 47,0 =2.,3 335 -1
16 49,5 L0 34,0 2 49,5 .2 34,0 .4
MFAN 49,5  33.8 493 3506
SeDy . o149 19 1.9 o de L

85




DAY READINGS = SURVEY NUMBER 39

WITHOUT CLOSURE

JEREMY

OVERLOOK

POS]TION

NUMBER ANGLE DEV, ANGLE DEV,
T 1 4745 =248 31,0 =4,0
2 50,0 =3 33,0 «2,0
3 49,0 1.5 3/.5 2.5
T4 782,00 1.7 3840 3,0
5 T 4640 -4.3 34,0 =1,0
6 49,0 ~1,3 34,0 =1,0
T 75240 147 3640 1,40
8 5240 1.7 3840 3.0
9 53,0 247 36,5 1,5
710 T 4640 =43 33,5 <1,5
11 5245 242 37,0 2.0
12 52e5 242 31,5 3,5
13 B0.08 <08 37,0 2,0
T 14 52,5 2.2 32,0 =3,0
15 5140 o7 35,5 .5
T 6 5045 W2 35,0 .0
MEAN 5043 35,0
Sele . Red 2,3 .
86

WITH CLOSURE
OVER(L 00K

JEREMY

ANGLE DEV,
4705 '206

4905 n, b

49,0 =11
51,6 1.4

4600 "401

7 48'5 '-'106

52¢0 149
51+5 144
53,0 249
45,5 =46
52,9 2.4
52,5 2.4
49,5 =6
52,5 2.4
5000 =al
50.5 o 4
5041
23,

ANGLE DEV,

310V

3245

3745
3745
3400
33+5
36410

375

3645

330

3740

3145

3645
3240
3445
39,0

3447

209,

3.7

-ff.Z




DAY REANDINGS =

_SURVEY NUMBER 40

WITHOUT CLOSURE

WITH CLOSURE

JEREMY

ANGLE DEV,

JEREMY OVERL0OK
POSITION e
NUMBER ANGLE DEV, ANGLE DEV,
T 8205 1,00 24,3 W0

T2 T 80,5 -4t 35,5 1,2
T3 48.% <2.1 34,0 =3

4 TT49,0 =146 36,0 1.7
5 48,5 =241 36,5 2,2
6 5445 349 34,0 =43
7 54,5 349 37.5 342
8 48,0 =246 31,0 =3,3
® 510 o4 32,5 =1,8
10 80,6 _=.0 31,5 =2,8
11T 80,0 .06 33,0 =1,3
12 53.0 244 35,0 o7
13 49,5 «1,1 36,0 1,7
14 49,0 1.6 31,5 =2,8
15 48,5 =2,1 34.5 ,2
U6 8245 1.9 35,5 1,2
MEAN 506 34,3
SaeDs 242 1.9 .
87

51,8 149
5Us0 o1
48,8 =1.1
49,0 m.9Y
48,5 =1,4
5308 3,9
58,0 3.1
47.8 =2,1
5608 o9
45,y =4,Y%
49,5 =.4
52,8 2.9
49,3 .5
48,8 »1,1
48,3 mi,6
51.8 1.9
49,9

29

OVERLOUK
ANGLE DEV,
38,9 moU
35,0 1,1
3448 o 4
36U 2.1
36,5 2,06
3343 =40
30,0 2.1
SUsb ed,ol
S2¢8 =140
3leY »2.4
32,5 +#1,4
4.0 o9
3.0 1.9
31e0 =2,.6
34,9 4
34.b 9
33sY

leb

[ L SRRV




e e o e e

DAY QEADINGS

= _ SURVEY NUMBER 41

_ WITHQUT CLOSURE

JEREMY OVERLOOK
posiTION ..
NUMBER ANGLE DEv. ANGLE DEV.,

1 50,5 1.3 38,5 3.4
2 T U838 8,37 36,0 .9
3 45,0 =443 30,5 =4,6
4 47,5 ~1.8 34,0 -1.1
5 45,0 =443 3940 3.9
6 49,0 =o2 36,5 1.4
7 7 54,0 4.8 37.5 2.4
8 48,0 =143 3440 =1.1
9 49,5 .2 3440 -1.1
1.0 44,5 =4,8 34,0 =11
11 49,5 42 34,0 =1,1
T 12 T 75045 1.3 34,5 =6
13 50¢5 1¢3 3640 9
T4 53,0 3.8 33,0 =241
15 46,0 =3¢3 3440 =11
TT16 T 52,0 248 3640 W9
MEAN | 49.8 35,1 i
_SaD, 3.1 Y
88

JEREMY

ANGLE DEV,

50,8
5340
44,5

48,5

WITH CLOSURE
OVERLOOK

" ANGLE DEV,

1.4 34,3 .U
3.6 39:5 1.2
“4,9  3UsU =449
ee? 3448 WU
~3.9 3448 WU
e:1 36,8 2.5
3.6 3640 2,2
L) 54,0 )
el 34,0 =3
mel 334D =8
el 3440 =49
a6 340U e, 8
d 3903 1.0
3,6 38,0 w1.8
<39 3345 =8
1.6 350 7

3448

1,5




DAY REANINGS.. « SURVEY NUMBER 42

AITHAUT CLOSURE

WITH CLOSURE

2

JEREMY OYERLOOK JEREMY
POSITION e . ) ... . .
NUMBER ANGLF DEv, ANGLE DEV, ANGLE DEV.
T T 5205 0 3.0 3240 <1,8 52,8 345

T2 7T TRL00 1.5 37,5 3.7 51,0 1.7

3 46,0 ~3,5 32,5 =1,3 46,0 3.3

e 51,0 1.5 37,0 3.2 5005 1,2
T 5 46,5 «3.0 34.5 .7 47,0 »2.4

T T T TTAG. 0 ae5 . 31,0 «2.8 0 T Ta9.3 0

7 54,0 145 36,0 2,2 51¢0 147
8 5145 2.0 31,5 =2,3 51,0 1.7
9 4905 =40 3840 =48 49,5
TTH0 T 4645 =340 3145 243 46400 343
11 47,5 «2,0 34,0 o2 47,5 a1,8
12 52¢0 25 3345 =43 50,8 1.4
TT93T 6100 1405 33v8—avd 50,3 1.0
14 T 4840 =1.5 32,0 =1,8 47.5 1.8
15 49,0 =5 38,0 4,2 49,0 w,3
16 %0.5 1,0 33,5 =,3 5000 o7
MEAN 49,5 3848 49,3
SaDe_.. 2.1 a2 200 ..
89

OVERLOOK
ANGLE DEV,
3243 0147 %
3745 346
3245 w10

36,9 2.6

3500 1.1
3148 w247

36,0 2.1

31U 3,0

T33.0 eaY
310 »340

. 34.0 T

T 3108 w22

3848 4,9 :
31¢b »2,5 ;
3840 4,1 |
3340 =9 E
34,0 '

U 7% S |

S e g 1% it
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DAY READINGS =

SURVEY NUMUBER 43

o, WITHOUT CLOSURE
OVERLONK

JEREMY
POSITION —
NUMBER ANGLE DEV.

1 50e0 o0 36,0
"2 51.0 1.0 3440
3 5040 40 34,5
T4 50,5 W5 39,5
TTTB T 4845 <145 3640
6 50¢0 o0 320
7 52,0 2.0 34,5
TTT8 T 49,5 -5 30.5
9 5200 240 34,5
TUL0 T 4640 <440 3140
{1777 s .5 33,5
12 53.0 3.0  33.5
13 49,5 «,5 33,0
14 485 =1.,5 31.5
19 48,5 =1,5 34,0
16 5045 o5 34,5
ME AN 5000 - 3347
Sele o _ 17 _ _ 1.7

ANGLE DEVs

243

3

90

WITH CLOSURE

JEREMY

ANGLE DEV.,

51,8 1.4
5140 1.1
49,8 «.1
49,5 =4
48,8 =1.1
49,8 ~.1
52,5 2,46
49,5 =.4
5240 2.1
46,0 =3,9
5000 o1
52,3 2.4
49.5 =,4
47.8 »2.1
48,5 wl.4
50Gs8 o b
49,9
1.7

OVERLOUR
ANGLE DEV.
I/eS8 3./
34y v 4
3449 o7
34.5 Y
36,8 2,7
31eb =1,8
39,0 1.4
30eD r841
2d40 o9
310 2,6
33U =,
32¢b ~,8
Ideu =46
30:0 »2,8
344U o4
34,9 o/
3340

1.9




M#A‘ [ $ el

DAY READINGS -

SURVEY NUMBER 44

WITHOUT CLOSUKE

JEREMY OVERLOOK
POSITION . .. .
Ni“BER ANGLE DEV. ANGLE DEV,
1 54,0 4.0 3840 3.3
2 52.0 2.0 3640 1.3
$ 80,0 .0 33,0 -1,7
TG T 5045 0 W5 30,0 1,3
5 4945 <45 38,95 3,8
6 5040 40 36,0 1.3
7 5060 o0 38,5 3,8
8 46,5 ~3.5 32,0 =2,7
9 B00——a8 31,5 3,2
10 47,0 ~3,0 33,5 «1,2
11 49.5 2.5 31.5 3,2
Y 5009 o5 3440 =47
13 5205 245 3440 =47
14 4940y =146 34,5 =,2
T T 46,5 <85 34,0 =~ 7
16 5245 245 34,5 =,2
MEAN 5040 34,7
SeDe . 2.1 AR -
91

WITH CLOSURE

JEREMY

ANGLE DEV,

53:9% 4,0
51¢3 148
50,0 o5
510 1.5
49,5 .U
5000 o5
49,5 40
4645 »3.0
44,5 «5,0
47.0 »2,5
48,5 »1.0
49,3 =,2
52.8 3.3
49,0 *45
46,5 =3,0
52,5 3,0
49,9

245

OVERLOOK
ANGLE DEV,
37¢5 3V
I5ed 8
3340 1,5
3645 24U
3805 4.0
Josu 145
380 3ub
3200 w242
3145 e3.U
3349 wr1aU

30.5 E4.U

3248 wi,7
34,8 =2
34,2 e«
AT
34,5 «,0
3445

2« . __.

[ = T WS V.




DAY READINGS = SURVEY NUMBER 45
" WITHNUT CLOSURE

JEREMY OVERLOOK
~POSITlON I .

NUMBEK ANGLE DEV, ANGLE DEV,

1 51.0 2.0 38,0 2.3

T2 a9 T 57 3440 =1,8

3 44,0 =5,0 32,5 =3.3

4 48,0 =1,0 36,5 47

s 5045 145 40,0 4,3

6 49,5 .5 35,0 =7

T 7 750405 1,5 3645 .7

8 4840 *1,0 35,0 =7

9 4745 =1,5 32,5 3,3

U400 B0.5 1.5 32,5 3.3

T4 5140 2.0 36,0 .2

12 49,5 45 35,5 =2

T 43T 77485 -5 4u.0 4,3

T 14 4845 =45 37.5 1,8

15 48,0 =1.0 35,0 =,7

T 96T 49,0 W0 39,5 =,2

TMEAN 49,0 35,8

S. N, 1.8 a3 ___

92

ANGLE DEv,

5140

49.5

44,0

47.3
503
49.0
50+5
47,8
4740
50,5
500
49.5
48,4
483
48,0
49,0

48,8
1.7

WITH CLOSURE
JEREMY

242

o7

oD
"L‘

' 2

OVERLOOK
ANGLE DEV,
38e0 2.4
34,0 w10
3205 @341
3506 42
39:6 4,2
3445 piel
3695 49
Jdyb e,48
3200 #3.6
3245 w341
35.0 =46
39,9 =41
4Ues 447
3/e8 1.7
39,0 =0
395 =1
3540

2,4




e - P Y —

e

DAY READINGS

SURVEY NUMBER 46

JER

5145 1K
54,5 4,8
49,5 =,2
49,8 1
47,0 n2.7
48,5 w1,2
49,5 «,2
49,8 .1
47,5 m242
52.8 3.1
47,8 m2.4
45,8 n3.9
51,3 1,6
49,5 w2
T 51,8 2.1
48,8 =9
49.7

I CWITHOUT ZLOSHRE
JEREMY OVERLOOK
POSITION —. .
NUMBFR ANGLF DEV. ANGLE DEvV.
1 52,0 2.1 39,0 1,5
T2 7T TTB4,5 4.6 38,0 L5
3 5000 +1 3945 2,0
T4 T TTTA9,5 T e T 37,5 -0
5 4745 =244 39,0 1,5
T8 48,5 1.4 8740 <.5
7 49,5 ~,4 35,0 =2,5
8 CBU0.0 W1 35.5 =2,0
9 48,0 =1.9 38,0 .5
10 53,0 341 40,0 2.5
11 48,5 ~1.4 36,5 -1,0
12 45,5 =4,4  38.0 .5
13 61,0 1,1 35,5 =2,0
14 49,5 .4 39,0 1.5
15 52¢0 241 3740 =5
16 49,0 =s9  36.0 =1.5
MEAN 49,9 37.5
Sale 2.2 1,5
93

W[TH CLOSURE

EMY

ANGLE DEv,

OVER
ANGLE
3845
38¢U
3940
3748
3845
3740

39,0

LOOK
DEV,
1.2

o/

1.7

WL . i e




DAY READINGS _

e FTHOUT CLOSURE

SURVEY NUMBER 47

JEREMY OVERLOOK JER
POSLTION .. .
NUMBER ANGLE DEV, ANGLE DEV, ANGLE
1 | 4645 =1,8 38,5 2,8 46,5
T2 49,0 LT 5.5 =2 48,5
3 46,5 <148 35,5 <.2 46,5
4 49,0 .7 35.5 ~-,2 48,4
5 47,5 =48 40,0 4,3 47, u
6 46,0 =2.3 33,0 =2,7 4640
7 4640 =23 3444 =1,7 4640
8 45,5 =248 34,0 =17 45,5
Ty 51+5 342 88,0 2,3 5145
T100 T 48,5 7 .2 33,5 -2,2 48,3
11 48,5 42 39,0 3.3 4845
T2 515 3,2 36,5 .8 5145
13 49,5 1.2 34,5 =1,2 49,5
14 49,0 7 34,5 -1,2 49,5
745 48,0 =od 34.0 =1.7 47,8
16 5140 247 34,5 =1,2 5143
ME Ay 48,8 35,7 48,2
SeN. 1,9 2.1 . 240
94

WITH CLOSURE

EHMY OVERLOOK
DEv, ANGLE DEV,
mle7 3845 249
3 35,0 mab
T A YT |
el 34,8 =,8
1.2  39¢5 3.9
2.2 330U »2.6
m2,2 344U =1.b
r2.7 344U el.b
3.3 3840 2.4
ol 3843 w249
3 3900 3.4
3.3 364D L9
1.3 34.5 =1,1
1,3 35,0 =,6
w7 3847 m2ad
Sel $4,0 ~,B
39.6
241




n
ot R ¢ - i S oot

DAY 2ESDINGS -

SURVEY NUMBER 48

LI THOUT CLOSUKE
OVERLOOK

T JEREMY

POSITION

NUMBER ANGLE DEV: ANGLE NEv,
LT 46,0 =108 33,5 -,2
T2 80,5 2.8 35,5 1,8
3 47,5 =~¢2 3740 3,3
T4 46,5 ~1.3 32,5 =1,3
B 4740 =o7 3540 1,3
6 TTa3.0 <408 32,0 -1,8
7 48,0 o2 36,5 2,8
8 49,5 148 32,5 =1,3
9 45.0 =248 31,0 =2,8
10 47.0 =+7 32,0 =1,8
11 49,0 1.3 34,5 7
12 51.0 3,8 26,0 2,3
BRK 48,0 +2 32,0 =1,8
14 49,0 1,3 34,5 7
15 4645 =1.3  33.0 =,7
16 50.5 2e8 32,5 =1,3
MEAN 47,8 35,8
SaD. 2.2 1,8
95

JERE

ANGLE DEV,

45,5 o
5043
47 .5
46,0 =
46,8
45,3 =
4841
49,5
44,8 =
47U
48,8
5049
47,8

49,0

47,0
505

47.6

WITH CLOSURE

MY

2.1
2.7
.1

1,6

4.3

o @

2.0
z,6
1.2
2.9

o2
1.4

2.9

- 'S S

.b

e

OVERLOOK
ANGLE DEV
IS0 »,6
3548 1.7
3704 3.4
324U =1,6
34,8 1,2

3248 @19
36e> 2.9
3245 #1,1
3000 =2.8
32¢U »1,6
3des o7
3. 1.9
JLed *v1,8
3445 Y
3345 mal
325 ¢1,1
33,0

R W'Y - B

R o AR




TN VR

DAY READINGS _= _SURVEY NUMSFR 49

< e

! W1 THOUT CLOSURE WITH CLOSURE
% JEREMY UVERLOOK JEREMY OVERLOOK

POSITION ———— — —— - .

NUMBER ANGLE DEvV, ANGLE DEV. ANGLE DEV, ANGLLE DEV,

T 5000 1.7 37.5 2,4 49,8 1.7 3748 2.4
2 46:5 o2 35,0 =~as 4843 o1 3448 =l
3 5145 342 37,0 1.9 = 51,5 3.4 3/eu 241
4 48,0 o3 32,0 =3,1 47,H5 =ob  Z1eD 3.4

TTTB T 45,0 =343 24,5 -,6 45,5 2,7 39,0 .1
6 46,5 =1.8 31.5 =3,6 46,5 n1e7 3149 03,4

7 4640 =243 3545 3,4 46,3 m1.9 3848 3.9
8 46,0 *2¢3 31,0 =4,1 45,8 m2.4 30,5 =4,1
9 4940 o7 3440 ~1.1 47,8 w3 3240 eldel

10 T 49,0 .7 3345 <146 48,8 o1 3240 m2,1

THT 783,00 4.7 3640 2,9 53,0 4.9  SBeU 341
12 85,5 «2,8  33.0 =2,1 45,0 »3.2 32.H w2,4

T 13 47,0 =1.3 35,0 e,1 47,0 mi,2  35.U0 .1

T 14 49,0 .7 38,0 2,9 48,3 o1 3/.3 2,4
15 48,5 .2 36,5 1,4 48,8 .5 3640 1.9

T T B0 247 3640 49 51U 249 3640 141

MEAN 48,3 35.1 48,2 3449

Se D, 2ed S -X L N 248 _ . .. . 2ab

[de]]
o]




DAY 2EAQINAS « SURVEY NUHMBER 50

- Wl1THOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOUK
POS]TINN e o o
NUMBFR ANGLE DEv, ANGLE DEV. ANGLE DEv, ANGLE DEV,
o 5005 143 34,0 0 SUslU o8 390U 4.8
T2 51,5 2,3 4.0 L0 51,5 2.4 3440 =,2
3 46,0 ~3,3 33,5 .5 46,10 n3.2 3549 w7
""" 4 4745 <148 33,0 =1.0 49,y =1 3440 o
5 47,0 -2,3 33,5 -,5 46,5 #2,7 33,0 »1.2
6 TAT7 0 =248 8504 1,0 0 7 45,8 3.4 T 338 .04
7 49,0 <42 36,0 2.0 49,5 .3 3645 2,9
8 45,5 =348  32.0 =2,0 45,8 ©3+4 3248 w19
9 510 1¢8 3145 =2,5 50,5 1.4 310 3.2
10 44,5 <4,8 33,0 =1,0 44,5 4,7  33.0 #1.2
11 5150 1.8  35.0 1,0 50U o8 3400 ,2
BRI 53.5 4,3 35.7 1.0 530 3.9  34¢5 L9
13 5065 1.8 35,0 1.0 508 142 3445 b
14 5109 243 35.0 1,0 51,5 2.4 35,0 o0
15 49,0 <.2 35,5 1.5 ag.,5 I T 36,0 1,8
TT16 T 83,0 3.8 32.5 =1,5 53.0 3¢9 3245 edo/
MEAN 49,3  34.0 49,2 3442
Sl 241 Yed o Red . . de9. .
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NIGHT REsDINGS = _SURVEY NUMBER
i e 4ITHOUT CLOSURE
JEREHY OVERLOOK
POSITION —
? NuMB:K °  ANGLE DEV, ANGLE DEV,
1 49,5 1.2 37.0 3,8
2T T 495 1.2 33,0 -2
3 49,0 .7  34.0 .8
T4 49,5 1,2 34.0 ,8
C 85 46,0 =2,3 35,5 2,3
6 44,5 =3,8 33,5 ,3
7T 751,00 2.7 34,5 1,3
T8 T 44,0 4,3 81.5 ~1,7
v 5005 242 3245 =7
40 45,0 =3,3  31.5 =1,7
T 41 4Bs0 =43 2845 =4,7
12 5000 1e7 3300 =2
T3 47,0 =1,3 33,0 =,2
144 T 52,0 3.7 32,5 -,7
15 48,5 .2 36,5 3,3
16T 49 U W7 3040 -3,2
MEAN 4843 35,2
Salle 2.4 242

98

1

WITH
JEREMY
" ANGLE DEV.
5003 146
50,3 146
48,0 =07
50035 1.6
45,8 S0
44,5 4,3
51,0 2.3
45,3 w345
5108 246
46,3 2,5
49.5 47
50.8 2.1
47,5 w13
52.3 Jd.0
49,9 .2
47,8 =49
48,4

CLOSURE
OVERLOOK

ANGLE DEV,

37.6 4,2
33.8 42
3300 =46
34,6 1,2
358 1.7
38eH =42
34,5 .9
32,8 =, b
3508 med
32,0 =,8
30¢y 3.6
33¢6 L2
38en =1
3248 =,8
3/cl 3.4
2640 rdob
33406

XY S




NIGHT READINGS ._=. SURVEY NUMBER 2
e .. W]ITHOUT_ CLOSURE W]TH ULOSURE
JEREMY OVERLOOK JEREMY OVERLGUK
POSITION - e ——— -
NUMBER ANGLE DEv, ANGLE DEV. ANGLF DEv, ANGLE DEV,
1T 4BJ0 1.5 3740 4,3 4643 W& 3Des 3.3
27 49,0 2.5  3%.0 2,3 48,3 2,4 34,8 2,9
3 4700 o5 3140 =1,7  4B6.0 o1 S0sy =24
44,0 =2,5 31.0 =1,7 43,5 =244  BUeb ~1,9
5 46,5 =40 34+5 1,8 44,8 nl,1  3Z2ec  oH
6 45,5 «1,0 S2+0 =47 = 45,8 =,1  32s5 49
7 473 10 33,0 L3 47,0 1.1 3ced Wb
8 45,0 ~1.5  32.0 =,7 44,5 nl.4  31leb  «,b
9 5005 440 3140 =1,7 5048 4.5  3Led =o/
10 43,5 3.0 3240 «.7 43,5 w2,4 3240 =, U
11 45,0 =1.,5 33,0 .3 43,5 2.4 3145 m,0
12 47,5 1.0 30.5 «2,2 47,0 1.1 3ueu 2,0
13 T 44,p 2,5 33,0 ,3 42,5 3.1 3le8 =2
14 47,0 o5 3240 =,7 46,0 o1 31sU =1.0
15 47.5 1.0 34,5 1.8 46,5 .9  38.b 1.8
' T16 47,0 W5 31.5 =1,2 47,9 1.4  31le8 =2
MEAN 46,5 32,7 45,9 3240
SeDs 1.9 1.8 2.1 1¢%

i
f
i
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N]GAT READINGS -

SURVEY NUMBER 3

. ¥ITHOUT CLGOSURE

JEREMY
POSLT{ON

OVERLOOK

WITH CLOSURE

JEREMY

NUMBER  ANGLE DEV, ANGLE DEV.  ANGLE DEV.
1 49,0 42 355 .3 48,8 o3
2 49,0 .2 35,0 ~.2 48,8 L&
3 48,5 =42 3340 =2,2 47,8 =2
4 49,5 .7 36,0 .8 48,5 .5
T8 83,5 4,8 37,5 2,3 52.5 4,5
6 52¢0 343 38,5 3,3  51.% 3.8
"'?——_°‘"I§:5 W7 35,5 .3 48,3 o3
T8 T 46,5 =208 39,5 .3 46,0 =2,0
9 464G =248 34,0 =1.2 44,3 mS.7
T10 T 46,0 =248 33,0 =2,2 45,0 n3.0
i1 5045 148 36,5 1,3 49,5 1.8
12 5005 1.8 37,0 1.8 = 49,8 1.0
R 49,0 .2 T34.p =1,2 48,5 .5
14 49,0 42 36,5 1.3 48,3 .3
15 87,5 1.3 33,0 =272 777 746,5 1.5
Y 44,0 ~4,8 33,0 =2,2 43,38 =4,7
MEAN | 48.8 35,2 48,0
SeDs 2.4 1.8 . _ 2%
100

OVERLCUK

ANbLE DEV,

KL XY R
34,8 o 4
3248 w2,1
300 b
36+5 2.1
3Bes 3.9
3493 =41
K- R o0
3208 2.1
3240 =24
39,8 1,4
5603 1,9
I8¢5 =49
I%ed 1,4
32,0 w24

J32¢5 »2,1

3444
1.9




NIGHT QEADINGS. =~ SURVEY NUMBER 4

L ~ wlTHOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
POSITINN e B}
NUMBER ANGLE OBV, ANGLE DEV, ANGLE DEV. ANGLE DEV,
T T 4705 e42 3345 ~47 4648 1 3248 wed |
T2 TTASUS 1.8 345 .3 48,8 1.6 38,3 17 |
3 47,0 wo7  T3E,0 =277 45,5 wi,2 3245 e.7
T4 T a640 ~147 3340 =1.2 45,0 e1,7 32.0 w142
T 5 4840 W3 33.5 -,7 47,0 o3 3245 =47
6 5000 2.3 85,5 1.3 49,5 2,8 35,0 1.8
7 49,0 143 31,5 =2,7 47,8 1.1 303 e2.9
B 4640 =1.,7 36,5 2.3 45,3 wl,4 35,8 2,6
9 50.0 2+3  34.5 o3 48,8 2.1 33.3 .3
10 43,0 =4,7 34,5 ,3 42,3 04,4 38,8 -6 .
L 45,3 =2.2 3045 =3,7 44,5 r2,2 2945 £3.7
12 49,0 148 3245 =1,7 48,3 1.6 31,8 mi,4
13 49,0 1.3 35,0 .4 47,0 o3 380 =42 ;
C 14 50,0 2,3 38.5 4,3 48.8 2,1 3743 4,1 ’
15 46,9 o8 37,5 3,8 48,0 1.3 3740 3.8 .
TTTie T 45.0 =2,7 3245 =1,7 44,5 2,2 324U el.2 |
TMEAN 47,7 3442 4647 3342 |
SaD. 2.1 2.1 2,0 248 —
i
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S en et N A——

NIGHT READINGS <« SURVEY NUMBER 5

WITHOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOON
POSITLION -
NUMBER ANGLE DEv. ANGLE DEV, ANGLE DEV, ANGLE DEV,
1 49,5 14 3@rb—ovo— 48,3 meb  Bhe8 =i
2 4745 =244 35,5 2,9 46,5 w26  34ed 2.7
3 51,5 1,6 34,5 1,9  50.5 1.4 38,5 1.7
4 83,5 3,6 36,5 3.9 52,5 3,4  35.5 3,7
5 5000 o1 35,0 2.4 49,8 2 348 2.5
6 84,0 4,1 31,5 =1,1 53,8 4,7 31,3 =5
7 54,0 4,1 34.5 1,9 53,3 4.2 33.8 2,0
8 49,5 w4 32,0 =.b 49,0 wol 31,5 =,
9 48,0 =149 2945 3,1 47,3 wi.8 2848 eS.U
10 45,5 =444 30,5 2,1 44,8 4,3 2946 2,0
11 50,0 o1 33,0 L4 49,0 =.1 32,0 L2
12 48,5 =1,4 29,5 «3,1 48,3 =l 2943 #2.9
13 49,5 w,4 32,0 =,6 48,3 mo8  3Uys0 w1,.U
14 47,5 =244 30,0 =2.6 46,8 =23 29,3 2.5
15 4845 =144 31,5 =1,1 47,3 a1.B 3043 =19
16 5140 1,1 34,0 1,4 5040 9 38,0 1,2
MEAN 49,9 3246 49,4 3148
5S¢0, 2.4 2.2 245 241

ST ——— - - —
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NIGHT READINGS = _ SURVEY NUMBER 6

__VITHOUT CLOSURE. . WITH CLOSURE
JEREMY UVERL0OK JEREMY OVERLOOK
POSITION e e
NUMBFR ANGLE DEV, ANGLE DEV. ANGLF DEV. ANGLE DEV,
T 1T 48,5 3.8 32.u a0 46,5 2.9 el
T2 7T 49,5 T 4.3 32.5 5 48,8 4,3  31e8 .4
3 TTTTE90 3,8 33,00 1,077 T47.8 3.3 3les W4
T 44,0 =142 29,5 «2,5 43,0 nl1e5 2845 =249
Tos 47,5 2.3 35.5 3,5 47,0 2.5 3940 3.6
'''' 6 TTAYVT T TR.A T 3340 1.0 7777 4843 3.8 3248 WY
7 47,5 2.3 3240 =0 47,3 2.8 3148 4
8 44,5 «y7 29,0 ~3,0 44,3 =2 2848 2.0
TT9TTT T 4240 =82 3Bvi———v8 41,8 2,7 $v4—
10 81,0 =4.2 29,5 =2,5 40,3 m4,2 28.sb 2,06
11 44,0 =1,2 31,0 =1,0 43,5 wls0 305 =~,9
TTI27T 7T Ta0.8 <4, 2940 =3,0 40,0 =4,5 2845 m2.9’
13 42,5 =2.7 34,0 2,0 41,3 23,2 3248 1.4
94 48,5 3,3 35,5 3,5 48,3 3.8 3943 3.9
Ty T 44,5 -,7 Févb—rb 43,8 w7  Shed—rd
16 4045 =447 3840 1.0 39,8 ~4,7  3I248 49
MEAN 45,2 32,0 44,5 S1e4
SaDy 348 2.1 3,2 201
103




T

[TV

_NIGHY READINGS = SURVEY NUMBerm _7 .

; WITHOUT CLOSURE .. _MITH CLOSURE
! JEREMY OVERLODK JEREMY OVERLOCK
POSITION
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
T 49,0 1.3 36,0 4.6 48,0 W8 35,0 4,4
2 49,5 1,8 32,5 1,1 48,8 1.6 31,8 1,2
3 4740 =27 32,0 46 46,0 wle2 3140 4
" 45,0 =247 29,0 2,4 44,0 83,2 28,0 2,6
5 45,0 <2.7 32,0 .6 44,0 3,2 31,0 .4
6 5140 343 3540 346 5005 3.3 34,5 3.9
7 52,0 4¢3 33,0 1.6 51,3 4e1 32,3 4.7
8 5045 248 31,5 1 49,5 2.3 3045 w,1
9 4740 =o7 3240 46 46,0 wie.2 31¢0 44
10 8747 <8 27,0 ~4,4 4742 s,0 2648 #3.8
11 43,0 »447 28,5 =2,9 47, w0 2743 #3.3
12 1745 w.2 28,0 w3.4 46,8 wed  27¢3 w343
T 47,5 =,2 35,0 3.6 47,0 ®=.2 3445 3,9
14 84,5 «3,2 2940 =2+4 43,5 m3.7  28:0 2.6
15 49,5 1.8  31.0 -.4 48,8 1.6 3093 =3
16 47,5 <42 31,5 1 47,0 w.2 31,0 4
MEAN 47,7 31.4 47,2 30,6
SeD. 2.5 2.6 2.3 246
104




-NIGHT RFADINGS « SURVEY NUMBER 8

WITHOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERL 00K
POSITION e e e
NUMBER ANGLE DEV, ANGLE DEV. ANGLE DEV, ANGLE DEV,
1 5005 ,9 37.5 3.8 50,8 1,6 3703 4.4
2 52¢0 2.4 36,0 2,3 51,3 2.6 35,3 2.4
3 47,5 ~2,1 31,0 =2,8 46,5 w2,2 30,0 #2,9
4 5005 o9 3540 1,3 49,5 .8 34,0 1,1
5 45,0 ~4,6 34,0 o2 44,5 md4,2 38:5 L0
6 82,0 2.4 36,0 2.3 51,0 2.3 390 2,1
7 50,0 o4 30,0 »3,8 49,0 o3 2940 3.9
8 50,0 o4 32,5 w1,3 49,0 o3 3145 »1.4
9 48.5 1.1 30,5 =3,3 48,0 =.,7 300 =2,9
10 49,0 o6 3140 2,8  48¢0 oe7  30:0 w249
11 46.5 =341 30,5 «3,3 45,8 #2.9 2948 #3,1
12 48,5 =1,4 32,0 »1.8 47,8 ©.9 3148 wieb
13 48,5 1,1 32,5 =1,3 47,5 1,2 31,5 »1,9
14 51.5 1,9 36,5 2,8 51,0 2¢3 3640 3,1
15 53,0 3¢4 37,0 3.3 52,0 3.3 36¢0 3,1
16 5000 o4 38.0 4,3 = 48,5 m.2 36,5 3,0 ;
MEAN 49,6 33.8 48,7 3249
SeD. 2.1 2:8 2.4 - - .28
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NIGHT READINGS = SURVEY NUMBER 9

WITHOUT CLOSURE WITH CLOSURE
JEREMY UVERLOOK JEREMY OVERLOQOK
POSITION -
NUMBER ANGLE DEV, ANGLE DEV. ANGLE DEV, ANGLE DEV,
1 45,0 =2.7 33,0 .5 43,8 =3,3 31e8 m,2
”””” 2 49,0 1.3 34,0 1,5 48,8 1.7 33¢b 1,8
3 5045 248 3145 =140 49,8 2,7 308 w»1.2
T T4 49,0 1.3 85,5 3,0 49,0 1.9 35,5 3.5
TTTB T 4840 «3 35,5 3,0 47,3 .2 348 2,8
6 475 42 3045 =2,9 47.5 4 3045 w145
T 7 4740 <47 3340 45 2645 mab 3245 Wb
T8 4640 =147 3040 »2.5 45,0 «2,1  29+U »3.U
9 46.5 1,2 30,5 =2,0 46,0 #1,1 30,0 e2,U
10 45,0 247 3045 =240 44,8 =2,3 303 =1,7
41 45,0 =2.7 29,0 3,5 44,0 »3,1 28,0 w4,
12 49,5 1.8 28,5 =4,0 48,8 1,7 278 #4,2
13 5000 2,3 37,0 4,5 49,0 1.9 35,0 4,u
14 49.5 1,8 33.5 1.0 48,8 1.7 328  ,8
15 46,0 «1,7 33,5 1,0 45,8 1,3 33,3 1,8
16 49.0 1,3 34,5 2,0 49,0 1.9 3I4.5 2.5
MEAN  47.7 32,5 47,1 3240
SyD» 1.9 2:5_ . U XY NS - 1. S,
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NIGHT READINGS

SURVEY NUMBER 410

WITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK
POSITION
NUMBER ANGLE DEV, ANGLY. DEV, ANGLE DEV, ANGLE DEV,
T 47.0 wed 33,5 w1,3 46,3 we6 3048 1,9
T2 T 50,0 2.6 34,5 1,7 49,5 2.6 34,0 1,7
3 48,0 .6 34,0 1,2 47,9 6 3349 1.2
T, 5200 446 3345 o7 54,0 4.1 32¢5 42
e 44,5 2,9 32,0 »,8 44,5 2,4 32,0 e,3
6 49,0 1.6 34,0 1.2 48,0 1.1 33,0 o7
T T 48,5 141 3140 148 47,8 9 3043 w240
8 47:0 o484 30,5 v2.3 46,3 %46 29,8 #2,%
9 46,5 *49 3240 42 46,0 #.,9 32:5 .2
TTq0 43,0 -4,4 32,0 -,8 42,8 4,1 31,8 .5
1 45,5 =1,9 3445 1,3 45,0 wi.9 31,0 wi,3
12 45,5 1,9 31,0 =1.8 45,3 wie6 3048 wi,o
T 437 45,0 ~2.,4 35,5 2,7 44,3 w2.6 34,8 2.5
14 80,5 3,41 31,5 1,3 50,0 344 31,0 al,3
15 48:5 1ey1 37.0 4,2 48,3 4.4 3648 4,5
16 4705 o1 32,0 =48 47,5 6 32.0 w3
MEAN 47,4 32,8 46.9 3243
SeDe 214 1.8 2.2 1:8

2107.




NIGHT PEADINGS _ = SURVEY NUMBER 11

~wITHOUT CLOSURE

JEREMY OVERLOOK
POSIT]ON —_—
NUMBER ANGLE DEV. ANGLE DEV,
1 46,5 =3,7 31,5 =,3
T T2 T 45,0 =3,2 27,5 4,3
3 47,0 ~1.2 32,5 .7
T4 48,0 =2 3240 .2
B 4740 =142 34,5 2.7
6 48,2 my) 29,0 =2,8
7 B340 2,8 31,0 =8
B 4745 =y7 30,5 =1,3
9 50.5 2¢8  34.0 2,2
BT 4842 a0 31,5 =-,3
TT{1 T s0.5 2.3 31.5 -,3
T2 S0.C 1.8 34,0 2,2
T T 43 T 49,0 .8 35,5 3,7
14 5040 1.8 30,5 =1,3
15 4640 =2,2 33.5 1,7
16 49,0 .8 3040 =1,8
MEAN | 4842 31.8
__Saba 241 2.1

b
=]
0

WITH CLOSURE

JEREMY
ANGLE DEV.,
43,8 n3,2
43.8 n3,2
46,5 =5
48,0 1.0
47 .0 ol
42,5 »4.5
5003 343
4605 m,5
49,5 2.5
42,5 w4,5
49,3 2,3
49,5 2,5
48,8 1,8
49,3 2,3

45,5 1.5
48,5 1.5
47 .0

248

OVERLOOXK

ANGLE DEV,

308 =,5

268 w5,

320 47

I2e0 o/

34:5 3,2

2940 »2,4

30ed £1.0

29,5 wmi,8

3Set 1,7

31D 2

308 wl,0

3305 2.2
35:8 4.0

29.8 %1,5

380U 1.7
29,5 »1,8

3158

2135




NIGHT PEADTNGS

WITHOUT CLOSURE
UVERLOOK

SHRVEY NUMBER 12

ANGLE DEV,

WITH CLOUSURE

JEREMY

ANGLE DEv,

44,5 w341
49.8 2.2
518 3.7
47,0 mob
5045 249
44,5 3.1
43,6 1.2
45.5 w241
49,4 1.4
47,0 =0
43,5 »d,1
50,0 2.4
51,0 3.4
45,5 e2.1

JEREMY
JPeSIYION O L
NUMBFR ANGLF DRV,
I 4645 =147

2 80,0 1.8
3 5145 S48
T S b AN S
T8 T80k 1.4
3 46,0 =242
7 49,57 T1.3
TT 8T T4, =242
9 49,5 1.3
10 4740 =142
11 45,y =3.2
12 50e5 249
43T T80 3.8
T14 46,0 2,2
15 46,0 =242
16 48,5 W37
MEAN 48,2
SeDe _ 242

QVERLOOK
ANGLE DEV,
I2eD  meb
3.8 2.7
398 1.2
37«0 3.9
3740 8.9
31¢0 w2 17
3$08 7
30¢> 2,0
3200 plo1
2915 wl,.6
32¢0 el41
33¢0  w=o1
34,5 1.4
J2sD  w,bH

45,8 =1.8 29,5 ed, S

478 «2

47.6

349

1.2




: NIGHT PEADINGS ~ SURVEY NUMBER 13

_ w ] THAUT CLOSURE WITH C_QSURE
L JEREMY UVERLOOK JEREMY OVERLOOK
. POSITION . o e o .
% NJHBER ANGLE DEV, ANGLE DEvV,. ANGLF DEv, anNGLE DEV,
? 1 85,5 22,5 3245 =,7 44,0 n3.5  3I1eU wl,7
T2 49,0 1.0 3440 8 48,5 1.0 3345 .8
3 52,0 4.0 34,0 .8 51,5 4,0 33.5 .8
T4 48,5 .5 35.0 1.8 48,8 1.3 3948 2.6
"5 484U =40 35,0 1.8 48,5 1.0 395 2,8
6 48,5 o5 3140 =242 46,8 =47 2945 =3,.4
7T A0 =00 3340 =42 47.5 W0 3245 =#,2
T8 8645 =145 3445 1,3 45,5 =2,0 335 .8
9 47,5 =45 31,0 =2,2 47.8 W3 3148 e%.4
10 47,0 =1,0  31.0 =2.2 46,8 ~.7  $0eB 01,9
TTLY T a8 s, 31,5 =1,7 44,y »3,5 31sU w1,/
REY: 5005 2.5 32,5 S07 T 49,5 2.6 3145 »1.2
TT13 8048 2.0 36,0 2,8 49,5 2,u 35.5 2.8
" T34 48,5 ,5 33,5 3 47,5  Ju 32,5 =,2
15 45,5 =2,5 32,0 =1,2 45,5 =2,0 3210 =7
16 49,0 1,0 35,0 1,8 48,0 5 34,0 1,9
‘ugan  4Beo 33,2 4745 3207
SNy 2.0 Ae6 200 o 1el
110




NIGHT READINGS

= _ SURVEY

N w} THNAUT CLOSURE

JEReMY OVERLOOK
_PoSITION — . S
NUABER ANGLF DEV. ANGLE DEV.
T 47,0 =146 3345 =1,7
2 48,0 =6 33.5 =1,7
3 5200 ¢4 3840 2.8
4 49,0 .4  36,U0 .8
5 4B,5 a4yl  37.0 1.8
T 49,0 o4 3240 =32
7 50,0 1.4 36,0 8
8 48,0 =46 3140 =4,2
e 4B 0 =e6 3445 ~,7 7
10 45,5 =341 3445 =47
11 TA49.0 .4 36,0 .8
12 T5045 1.9 37.0 1.8
13 Q8.0 =6 3740 148
14 48y6 w,8 36,5 3,3
15 47,0 ~1+6 3345 =1,7
16 50,0 1.4 34,5 =,7
ME AN 48,6 39,2
SaDe . 1s5 2ol

‘IUMBEK 14

WITH CLOSURE

JEREMY

ANéLé DEv,

111

46,3 02,2
48,9 med
S51¢e8 343
4640 w45
47,3 wi.2
4848 o
49,5 1.9
47,8 =47
47:5 m1,0
45¢3 n34+2
4843 w2
49,5 1.3
475 m1,0
52,6 443
46,8 m1,7
49,8 1,3
48,5

dey

OVERLOOK

ANGLE DEV.

32¢0 »1,9
3S5¢5 e®1,.¢
3746 341
35U oS
30s0 1.1
Jied w29
32,0 1.1
JUeb w349
344U =47
348 w4
3544 o0
J6,8 1.0
S6¢ 1.0
3/e0 2,0
3¢S »1,4
34,8 =.4
34,/

oY

W i o




BN s e e o o e e e e g o

NIGHT PEADINGS =

wlTHROUT CLOSURE

SURVEY NUMBER 15

JEREMY OVERLOOK JEREMY
_Poslrion . _ o

NUMBFR ANGLF DEV, ANGLE DEV., ANGLE DEV,
Y T 46,0 3,3 30,0 =2,6 46,u »2.9
T2 T T A49,0 w03 32,5 -1 48,0 w49
3 4740 =2.3 35,5 2.9 47,0 w19
T4 8040 .7 34,5 1,9 49,0 .1
T5 8005 1.2 3445 1.9 S0.0 1.1

6 5205 342 3645 3.9 52,5 3.6
o 54,0 4,7 35,5 2,9 58,0 4.1
8 500 o7 3240 -6 5000 141

9 46,0 =3.3 28,5 =4,1 46,8 w241
40 4640 =343 29,5 =81 46,y @249
11 49,0 =¢3 29,5 «3,1 49,0 .1

12 49,0 <43 29,0 =3.6 48,0 =9
T3 Te8.5 -8 34,0 1.4 48,5 =,4
TT14 7 52000 247 34,0 1,4 51.0 2.1
15 47,5 1.8 32,5 <.1 46,5 «2,4

16 T 52,5 3,2 33,0 .4 51,5 2,6

Mi &N 49,3 32,6 48,9
84N, 2.5 2,6 242

WITH CLUSURE

OVERLOOK
ANGLE DEV,
I0s0 22,1
3142 =,0
39525 3,4
Jdeb 1.4
34,0 1.9
3645 4,4
34,5 2,4
I2.0 =,1
298 w248
2949 2.0
29+95 =2,06
284U wd,1
34,0 1,9
3$el 9

314D e 6
32¢V =,
3201

2.4




rrranar PSR

NIAHT READINGS = SURVEY MUMBER 16

k] THOUT CLOSURE WITH CLOSURE

e

JEREMY UVERLOUK JEREMY OVERLOUK
POSITION e _ o
NU4BER ANGLF DEV, ANGLE DEV, ANGLE DEvV, ANGLE DEV,
1 49,5 .6 38,0 4,8 48,8 o3 37¢8 4.2
T2 T T UA9 Y er 34,5 1.3 49,0 5 3445 1,4
3 47,5 =1.4 34,0 .8 46,5 m2,0 3300 =1
TG T 8300 441 3342 kb 52.0 3,5 36,0 4.9
T8 T 53,0 4,1 $b,0 2.8 53.0 445 3640 2.9
6 46,5 ~ed4 3040 =3,2 47,8 we7 T 29¢3 w3.8
7 49,0 o1 29.5 =3,7 49,0 5 2945 m3.06
8 6645 =244 29,0 =4,2 46,5 m2.0 29,0 wd,1
9 47,5 <144 32,5 =7 46,5 w240 31:5 wi1,6
10 47,0 =149 31,0 =2,2 47-0 s1.5 3140 @2,1
11 45,5 «3,4 31,5 =1,7 45,0 »3,5 3140 w2,1
12 4840 *o9 30,0 =3,2 48,0 .5 3040 w»3.1
T 13 5045 1.6 35,5 2,3 49,9 1.0 3445 1.4
14 49,5 46 37.0 3.8 49.5 1.0 37,40 3.9
15 5140 2e1 3640 2.8 5045 2.0 3545 2.4
T4 4740 ~1,9 33,0 =2 47,0 1.5 3340 wod |
MEAN 48,9 33,2 48,5 3301 B
Saie 202 2.8 2.1 393




LI L e

_N1GHT READINGS _» SURVEY NUMBER

W]lTHAUT CLOSURE

17

WITH CLUSURE

114

JEREMY UVERLOOK JEREMY QVERLOUK
PaSlTion ———— e . .

NIMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, ANGLE DEv,
T4 4640 =34 3845 4,2 4640 m3.4 84D 4.6
2 53,0 3¢6 39,0 4.7 52,0 2.6 38,0 4,1
3 52:5 341 3340 =1,8 52,5 3.1 38,0 =,9
4 82,5 3.1 37.0 2,7 52,0 2.6 36,5 2,6
T B 8645 249 3/40 2,7 46,5 w2,9 3740 3.1
6 47.5 =1,9 36,0 1.7 47,0 *2.4 35,5 1,6
7 B1.5 2,1 34,0 =,3 51,5 2.1 3440 .1
3 4645 =249 35,0 .7 45,5 03,9  34eU 41
9 49,5 414 32.5 1.8 49,5 .1 3245 =14
10 77 45,0 -4,4 30,5 -3,8 49,4 38 29,5 ¢4,4
11 47,5 =1.9 31,5 =2,8 47,0 2,4 3140 #2,9
12 5245 S¢1 33,5 «,8 52,0 2.6  38sU  =.9
43 50,0 .6  32.5 =1,8 49,8 4,4 3248 el,6
T4 53,0 3.6 35,0 .7 53,0 3.6  35,U 1.1
15 46,0 *3.4 31,0 =3,3 45,0 »4.4 30,V «3.9
96 51,5 2.1 33,0 -1,3 51,5 231  38.U =9

MEAN 49.4 34,3 49.4 3849

SeN, 2+9 2,6 248 - e/




;i

_MISHT PEAD

INARS = SUKVEY SUMBER 18

W] THAUT CLOSUKE

W{TH CLOSURE

JEREMY UVERLOOK JEREMY OVERL OUK
_POSITION e ) o e
NIUMBF R ANGLF DEv., ANGLE DEV, ANGLE DEv. ANGLE DEv,

T 4940 «4 3740 4.5 4900 oY 31¢6 W0

TR 4705 -1t 32,5 L0 46,5 wleb 3125 =l
3 49,0 4 35.5 3,0 48,0 ee1l 3445 2,9

T 4 49,5 W9 32,5 L0 49.5 1,4 32495 9

B 45,0 =36 33,0 .5 44,0 =4,1 32,0 L4
6 50+5 149 36,0 345 5045 2.4 36U 4.4

7 T 83,0 4.4 29,0 =3,5 53,0 4.9 2940 mZ,b

8 5000 1e4 3045 =2,0 49,0 29 2945 w2.1
9 48.5 =41  31.5 =1,0 48,0 =41 3140 =,6

10 45,0 =3.6 29,5 .=3,0 45,0 n3,1 29,5 m2,1

T 11T 49,0 W4 30,5 2,0 47.5 =eb 2940 »2.6
Y 87,5 =141 3040 =2,5 47,5 @6 3040 wi.O

137777 47,5 «1.,1 30,5 -2,0 46,5 nl,6 29,5 n2,1

14 53,0 4,4 35,0 2,5 52,0 3,9 34,0 2,4

15 45,5 <38,1 34,0 1.5 7 45,5 w2.6 4.0 2.9

16 4B.6 =48 32,5 L0 48vt— 3145 =,1

MEAN 48,6 32,5 48,1 31¢6
Seidy 2.4 2,5 2,4 2¢2
115

[ IR




_NIGHT READINGS = _SURVEY WUMBER 19

HITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOUK
POSITION —- e e = .
NUMBER ANGLE DEvV, ANGLE DEV. ANGLE DEv. ANWLE DEV,
Ty 4845 W3 3245 2.9 48,5 o8 3245 4.1
2 48,5 43 26,5 =3,1 48,0 5 264l w2,4
3 5100 248 2%¢6 8 50,9 2.8 2084 LU
4 T45,0 3.2 S0.0 L4 45,0 =2,7 300 1,6
B T 4640 =242 3240 2.4 45,0 w2.7 3140 2.6
6 5000 1.8 34,0 4,4 S50,y 2.5 28:4& U
7 T T49.0 0 o8 31,0 1.4 48,0 o3 304U 1.0
8 45,0 =342 27,0 =26 4540 =247 2/40 wl.4
9 49,0  +8 2845 1.1 48,0 o3 2/4D =09
10 4645 =147 26,5 =3,1 46,5 =1.2 2649 n1.9Y
11 4745 we7 26,0 =3,6 47,0 =¢7 2545 £2,Y
12 dB+5 o3 2845 =1,1 47,5 w42 2745 9
13 45,0 48 33,0 3.4 46,5 o8 325 4.1
T 14 46,0 <2,2 25,0 =4,6 46,0 »1.7 25,0 e3,4
15 51.5 3.3 29,0 =26 50.5 2.6 2650 =4’
16 49,5 1.3 34.5 4,9 49,5 1,8 28,4 U
MEAN 48,2 29.6 4747 2044
Saa 240 I PN | I Y. S Y ¥ - R
116




_NJGHT READINGS

= _SURVEY NUMBER 2n

#ITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLCOK JEREMY OVERLOUK
_POS]1TION e .
NUMBER ANGLE DEv., ANGLE DEV, ANGLE NDEv, ANGLE DEV,
1 47,5 =1.2 35,0 1.2 46,5 n2,0 34,0 .4
2 5043 1.8 34,0 2 50,5 2.6  34.0 .4
B 5200 343 8745 347 5140 25  3beD  3Jul
4 4645 =2,2 29,5 =4,3 46,0 n2.5 29U rd.b
5 4645 =242 29,5 =4,3 46,5 n2,0 2945 réd.l
6 49,5 8 37,0 3.2 49,0 5 3645 3.0
7 53,5 4.8 35,5 1,7 53,0 4.5  35.0 1.9
8 48,0 we7 31,0 =2.8 47,5 w1s0  30e5 w341
K 5000 1.3 37,5 3,7 50,0 1.5 3745 4,0
10 47,5 =1,2 32,5 =1,3 47,5 w1,0 3245 ei,l
11 4845 =.2 35,0 1,2 48,5 .0 35,0 1,5
12 48,5 =,2 33.5 =,3 49,0 .5 34,0 4
13 48,0 «,7 32,5 =1,3 48,0 *.5 32,5 e1,1
14 4600 =247 32,5 =1,3 45,8 n2.7 3243 w149
T 49,5 8 33,0 ~.B 49,5 1,0 33U =,
16 47,5 «1,2  35.5 1.7 47,0 1.5 35,0 1.5
MEAN A8,7 33.8 48,5 3$¢6
..Sala. 2.0 2.5 2ol 225 .
117

g S st e




ek P gt Tyt RIS IS B D e e

NIGHT READINGS . =

SURVEY NUMBER

_WITHOUT CLOSURE

1l

WITH CLUSURE
OVERLCOK

JEREMY OVERLOOK JEREMY
POSITION e
NUMG E g ANGLF DEV, ANGLE DEV, ANGLE DEV

1 47,5 =41 35,5 4,0 47,5 .3

2 48,5 .9 35,0 3.5 4705 43

T8 4645 s1el 33,5 2,0 46,0 «1,2

4 49,0 1.4 32,5 1,0 48,5 1.3

5 47,5 =41 31,5 =0 47,5 .3

6 48,5 49 3145 =0 T48.0 b

7 T 49,5 1,9 285 =3,0 49,5 2,3

8 4745 <41 29.0 =~2.5 46,9 w7

9 464U =156 3045 =1,0 4640 142

10 43,5 <4,1 27,5 =4.0 42,5 wd,7

11 51,0 344 32,5 1.0 50,5 343

12 4845 49 32.0 5 48,3 1.1

T 13 48,0 <4 30.5 =1,0 47,5 .3

14 49,0 1,4 32,0 .5 49,0 1.8

15 45,5 «241 30,0 =1.5 45,0 m2.2

TTT16 45,5 2.1 32.5 1,0 45,5 w1,7
ME AN 47,6 31,8 47,2

SeD 1.8 2.2 S T3 S

118

}\NGLE DEV u—

3545
340
33V
32l
317
310

282

-1
'2,0

“‘3.1

g, b
'9
7

ﬂlol




NIGHT READINGS =

SURVEY NUMBER 22

W]1THOUT CLOSURE

C JEREMY OVERLOOK JEREMY QVERLOUK
POSITINN e . e —
NUMBER ANGLE OEV. ANGLE DEV, ANGLE DEV, ANGLE DEV,
T T Ta6400 Tee6 3345 243 45,5 =47 3840 2,3
2 47,5 T ,9  31.5 .3 47,5 1,8 31,5 8
3 46,0 =6 31.5 .3 45,0 w1.2 3045 e,2
4 49,0 244 31.0 =2 48,5 2.8 30> .2
T8 TTTTTTAR,0 «1.6 33,0 1.8 45,0 wie2 3800 2.3
6 48,0 1+¢4 28,5 =2,7 47,0 W8 2749 wde2
"7 T 43,5 «3,5 2645 =4,7 43,0 e3,2 2600 wh.7
B 4645 w1 2940 =2,2 46,0 me2 28¢5 €242
9 43,0 =36 27,0 =4,2 42,0 wd4,2 264U w4 7
0T 4640 we6 3UW0 =12 46,0 w»e2 30,0 wo7
L 80,0 3.4 3340 1.8 49,5 3.3 3245 1.8
12 46,5 wet 38,5 2,3 746,55 43 355 248
T3 T 4705 .9 33.5 2,3 47,0 o8 38U 2.8
14 48,0 1.4 33,5 2,3 47.0 o8 325 1,8
15 46,0 +5  32.5 1.3 46,0 we2  32:5 1.8
T 46 T Ta745 Ty9 31.5 L3 47.0 o8 31lel L8
MEAN 4646 312 46,2 3047
SN, 1.8 2.4 1.9 245

WITH CLOSURE

119




_NIGHT READINGS =

SURVEY NUMBER 23

WITHOUT CLOSURE

JEREMY OVERLOOK JEREMY
POSITINN - -
NUMBER ANGLE DEv, ANGLE DEV. ANGLE NEV,

Ty T T 47057 77 3245 1,0 47.5 1.1

2 47,5 o7 32,5 1.0 A7.0 b
3 45,5 <1,3 34,0 2.5 45,y =1,4
T T4 4740 .2 33.5 2,0 47.u .6
5 45,5 =143 31,5 ~,0 45,0 wl,4
6 48,0 1.2 32,0 % 48,0 1.6
7 T48,0 1.2 3045 =1,0 47.5 1.1
8 49,0 2.2 35,5 4,0 48,0 1.6
9 46,5 <43 31,5 <-,0 46,5 .1
LU 44,5 =2,3 27,0 =4,5 44,) 2,4
T 44,0 =248 29,0 =2,5 43,0 n3.4
12 4745 «7 2845 23,0 47,0 .6
T3 Ta6,0 =48 30,0 1,5 46,0 .4
14 TA7,5 .7 31,0 =.5 47,0 46
15 4745 7 33.0 1,5 46,5 o1
16 47,0 .2 32,5 1,0 47,0 .6
MEAN 46,8 31,5 46,4
Sal. 1.4 I S VY S

120

"WITH CLOSURE

OVERLOCK
ANGLE DEV,
325 1,4
S2+¢ 0 oY
38.5 2.4
33¢5 2.4
31,0 =,1
324U o9
30U e1,1
3445 3,4
3145 o4
£0,9 »4,06
280U »3,.1
282V =3,1
30,0 »1,1
30eb =6
3210 o9
$2.5 1,4
31.1

2:2




—NIGHT READINGS = _SURVEY NUMBER 24

e e ITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY
POSITION . e ——
NUMBER ANGLE NDEV, ANGLE DEV., ANGLE DEV,

UL 44,0 -3,2 0 32.5 1.1 44,0 w2,4
e 49,5 2.3 35,0 3,6 49,0 2.6
3 4732 <@ 27,5 =3,%97 41,5 =4,9
3 48,0 8 34,0 2.6 47,5 1.1
TS T 74605 a7 3240 o6 46,5 .1
6 49,5 2,3 31,5 .17 49,0 2.6
7777 75045 3.3 31,5 1 500 3.6
"B 4645 07 3045 =9 46,5 o1
9 46,0 142 2945 =»1,9 45,0 1.4
10 43,0 =4,2 28,0 =3,4 42,5 3,9
11 TTT4B0 e2,2 0 30,0 ~1,.4 44,0 2,4
12 48,9 1,3 31,5 1 48,0 1.6
13 T 4B.0 W8 32,0 .6 47.5 1.1
14 48,0 4B 32,0 o6 48,y 1.6
15 45,5 <1.,7 33,0 1.6 45,0 oi.4
16 49,5 2.3 32,5 1.1 49,0 2.6
TMEAN 47,2 31,4 46,4
-SsDas 2e1 200 ... _.._ 245

121

OVERLOOK
ANGLE DEV.
32.5 1,5

34.b 3'b

2745 w35

385 2.9
32,0 1.0
31,0 ~,0
JLel el
30s5 med
2845 m2.5
2745 #3.9
29,0 w2,U
3Ls0  =,0
315 )
3240 14U
3245 1.5
3240 1,0
$1¢0
20 —




E _NIGHT READINGS = _ SURVEY NUMBER 25

~#1THOLT CLOSURE WITH CLOSURE

JEREMY OVERLOOX JEREMY OVERLOOK
POSITION e e e e e e m——— e
NUMBER ANGLE DEvV, ANGLE DEV, ANGLE NEve ANGLE TEV,
TTL T 45,0 =3.0 36,5 3,6 44,y #3,5 35,5 3,1
T2 49,0 1.0 34,5 1,6 48,5 1.0 34,0 1,6
| 3 47,0 =1s0 3240 =09 47,0 =¢85 3240 e.4
T4 49,0 1.0 34,0 1,1 48,5 1,0 33,5 1,1
T8 T TTE4A,5 w8,5  33.5 L6 44,5 n3,0 3¢5 1.1
e 6 4845 .5 3145 =1,4 48,0 W5 31el »1.4
7 48,5 ,5 3u,5 ~2,4 48,0 .5 30.0 »2,4
8 47,0 =140 2940 ~3,9 46,5 m1.0 28+5 3,9

9 48,0 o0 3245 =44  48.0 5 3245 o1
10 48,0 2,0 34,0 1,1 46,0 #1,5 3440 1,6
11 4705 w5 32,5 =4 47,0 #o5 32+U »,4
12 49,5 1.5 29,5 3,4 48,5 1.0 2845 w3.9
137777 49,5 1,5 34,0 1,1 48,5 1,0 33,0 .6
T4 T 50,5 2,5 34,0 1.1 5000 2.5 3345 1.1

15 46,5 <1,5 33,0 .1 46,0 1,5 3245 1
T 746 T 7s1,% 3,5 35,0 2,1 51,5 4.0 35,0 2,6

TMEAN 48,0 1 32,9 47,5 3244
SeNe 1.9 _2,0 - - 1.9 _ el . .

122




T e A Wi e o

NIGHT READINGS =  SURVEY NUMBER 26

e e L MLTHOUT _CLOSURE WITH CLOSURE
JEREMY UVERLOGK JEREMY UVERLOOA
POSITINN ——— . . c e s
NUMBER ANGLE DEV, ANGLE DEV. ANGLE DEV, ANCLE Dev,
T T A7.5 0 09 2840 =3,3 47,5 143 2840 #2406
T2 T Ta7,0 0 w4 34400 2,7 46,5 3 38D 2.9
Tl 43,5 =341 3340 127 4375 w247 33y 2.4
TG T T 46,5 w01 3240 L7 46,0 =e2  3leb .Y
T 5 T 43,5 =8.1 33,5 2,2 42,5 =3.7 3245 1,9
6 48,5 1.9 2645 =4,8 48,0 1.K 26,0 mA,b
7 50,5 3.9 30,0 =1,3 50,5 4.3  30su  =,0
8 48,0 1.4 32,0 o7 47,5 1.3 3leD LY
9 4200 446  3dvd—ayd 42,0 4,2 20,0 =4,0
50 42,5 =441 29,0 =2,3 41,5 nd,7 28B40 »2.6
11 47,0 o4 29.0 =2,3 47,0 B 2¥.u rl.b
12 46,5 wo1 27,4 =8,8 46,0 =2 26,5 4,1
18 48,5 1.9 34,5 3,2 48,5 2.3 34,2 3,9
14 49,0 2.4 34,5 3,2 48,3 2.1 38ab 3.2
15 45,5 «1,1 33,5 2,2 45,5 ‘a,7  33.5 2,9
TT96 T 49,0 2.4 38,5 2,2 48,5 2.8 38,0 2.4
TMEAN | 4646 31,3 46,2 3640
_SaD, 245 R4/ SR YY - DU PY

123




e

NIGHT READINGS = SURVEY NUMBER 27

¢ e < WITHOUT. CLOSURE WITH CLOSURE

QVERLOOK

|

JEREMY UVERLOOK JEREMY
LPOSITIDA - —
NIJMBER ANGLE DEV. ANGLE DEV,
1 46,5 .1 35,5 2,3 48,5  ,4
2 47,5 <09 3240 1,2 47,0 =143
TS 89,5 1,1 33,0 ~¢2 49,0 9
4 5040 1.6 35,0 1,8 5000 1.9
5 45,5 «2,9 32,0 =1,2 44,5 n3,6
6 5100 246 33,0 =e2 51,0 2.9
7 T B340 4.6 35.0 1.8 53,0 449
B 46,0 <2.4 31,5 =1,7 45,5 n2,6
T 4645 =1,9 32,5 =,7 46,5 w16
10 44,0 =4,4 32,5 =,7 43,5 4,6
11 5040 1.6 32,5 <=.7 49,5 1,4
P 47,0 »1,4 32,0 =1.2 47,0 «1.1
13 49,0 46 35.5 2,3 48,0 =41
T 14 T 81,0 2,6 33,0 -,2 51,0 249
15 46,5 =1.9 33,5 3 46,0 e2.1
16 49,5 1.3 33,0 w2 49,5 .4
TMEAN 48,4 33,2 48,1
SeD, 2.4 1,3 2.6

124

35,5 2,6
3145 e1,4
T 3245 =4
35,0 2.1
31U w1,9
B NPT |
350 2.1
314U el.9
324D we
IJ2eU =09
3240 =09
VIR
34,5 1,6
3S.U o1
T 38,0 .1
3500 o1
3249
1.4

ANGLE DEV, ANGLE DEV.

“
At —




M vt e 4

NIGHT READINGS

_ __WITHPUT CLOSURE

= _ SURVEY NUMBER 28

wlTH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK

POSITION e e e e e e
NUMBFR ANGLF DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
T 3645 2.4 35.5 3.1 46,5 w241 395 3,4
2 47,5 -1.4 33,0 .6 47,0 m1.6 3245 .4

3 37.5 =1,4 33,5 1.1 A770 ole6 7738, W9
T4 T 8045 146 35,0 246 5005 149  35:0 2.9
5 4645 2.4 32,5 ,1 46,0 w2¢6 32e0 wmal

776 53¢0 4d+1  32+0 =04 B3, 0 4,47 IST w1
© 7 5190 241 31,0 ~1.4 50,5 1¢9 3045 #1460
8 49,0 .1 32,5 .1 49,0 .4 52,5 A4

9 4745 =1¢4 29.0 =3.4 47,0 w1.6 28,5 «3,6
T o100 T 48,0 2,9 31,0 ~1,4 46,0 n246 31,0 wi,1
11 5000 1ot 30,0 =2,4 50,0 1.4  S0.U w2,1
12 35,9 =+4 30,5 =1,9 48,0 «ob6  30e0 w7, 1
T13 T 80,0 1el 0 32,0 ~e4 T 50,0 1.4 32,0 mel
TT44 T 46,5 =2,4 31,0 »1,4 46,0 22,6  30¢5 i

15 51,0 241 34,0 1,6 50,0 1.4 330 .9
96 51,0 2.1 36,0 3,6 50,5 1,9 35,5 3,4

MEAN 48,9  32.4 T 48,6 3241
SaD, 2.4 2.0 2.1 200 __
125




e

NIGAT READINGS =~ SURVEY NUMBER 29

. .... wITHOUT CLOSURE WITH CLOSURE
i JEREMY UVERLOOK JEREMY OVERLCOK
.RoSiTlown .- . .
NUMBER ANGLF DEV, ANGLE BEV. ANGLE DEV. ANGLE DEV,
1 48,5 =,2 37.0 4,4 48,5 o1 37U 4.7
| 2 5040 1,3  33.0 .4 49,5 1.1 3249 .2
3 4640 =248 34,0 1.4 45,y =3.4 380 .7
4 49,5 7 34,0 1,4 49.5 141 34,0 1.7
5 49,0 .2 35,0 2,4 48,5 .1 34.9 2,2
3 ) 50e0  1e8 33,0 o4 49,0 7 L6 3240 e 3
7 B0.0 143 31.5 ~1,1 49,5 141 3140 #1493
B 49,0 42 3140 =146 48,5 1 30.5 el1,8
9 4945  +7 3145 1,1 49,5 1,1 31e5 w8
10 45,0 «3,8  31.5 =1,1 44,0 wd4,4 305 w18
11 49,0  +2 31,5 ~1.1 49,0 o6 3145 =8
T e 49,5 o7 3145 =1.1 4940 o6 31e0 el.8
13 47,0 =148 33,0 .4 48,0 o8 3440 1,7
14 5005 1e8 30,0 =2,6 50,0 146 2945 2,8
Y 46,0 2.8 32,0 =.6 46,0 m2.4 B2, w87
16 T 51,5 2.8 32,5 =,1 51,0 246 3240 =4S
MEAN  48.8 32,6 48,4 3246
SeDe 1.8 1.7 Soke® 0 19




NIGRT SEADINGS

PASITION . . ..
ANGLF DEV,

NUMBER

I,_

~

é

SURVEY NUMBER 30

“[THOUT CLOSURE

UVERLOOK

ANGLE DEV,

3

4

5000 147

5

4405 “508 -

6

7

8

WITH CLOSURE
OVERLOOK

JEREMY

ANGLE DEV,

ANGLE DEV,

5045 242

T 47,0 -1.3

9

10 44,0 -4,3

11

12

13

14

30.0 "2.8

45,0 ~3,3

15

16

SeNe

47.5 weB 3345 140
50,00 147 35,5 3,0
5005 242 350 245
49,9 1.2 3345 1.0
43,5 md.3 3590 2,9
5145 3.2 31,0 w1.5
50,5 242 33,5 1.0
46,5 #1,8 31,0 w15
49,5 1.2 330 o
eI —ael 3100 w1,5
T49,0 W7 314U wi.5
49,0 .7 2945 ma,0
45,0 w3¢3 3240 w,9
47,0 wled 3145 w1,0
475 we8  31¢5 wieo0
48,5 W2 3245 WU
48,3 3245
241 1¢7




w]ITHOUT CLOSURE

JEREMY UVERLOOK
_POSITION .
NUMBER aNGLE DEV, ANGLE DEV,
1 (4B, =48 38.U 3.8
2 51.0 202 35,5 1,3
3 4840 =48 35,5 143
" 51,5 2.7 36,5 2.3
5 47,5 «1.3 34,5 3
5 49,5 7 34,5 ,3
7 51,0 242 32,0 »2,2
8 47,5 1.8 3245 =1,7
T 48,0 <¢8 32.0 =2,2
10 44,5 =4,3 31,0 =3.2
11 4840 =¢8 31,5 «2,7
12 52,0 3.2 30,0 =4,2
13 48,0 <.8 36,0 1,8
14 51.0 2¢2 36,5 2,3
15 48,0 -.8 36,5 2.3
16 47,5 =1,5 34,0 =~,2
MEAN 48,8 T34.2
SeDe 240 2.4
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i _N]GHT READINGS < SHRVEY NUMBFR $3

WITH CLOSURE

JEREMY
ANGLE DEV,
48,0 7Y
50,5 2.0
4765 €140
51.5 3.0
47,0 w145

T 49,5 1,0
51.0 2.5
47,0 wl,o
48,0 ~».5
44,0 =4,5
475 =140
52,0 3.5
47,0 =145
5049 240
48,0 =,5
47.U =1.5
48,5

2+1

OVeR
ANGLE
38U
3%eU
S9240
3645

34,0

34,5

320V
32,V
32U
3Ged
31,0
30,0
K- TRV
36,0
S0,5
3345

KETY)
214

LOOK

DEV.,




N]GHT READINGS = SURVEY NUMBER 32

W]THOUT CLOSURE

129

WITH CLOSURE

_ JEREMY OVERLOOK JEREMY
_POSITIOM L
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV,
T T 66,0 =544 3800 3,1 45,8 w343
T T2 B, T2V 3645 1,6 51,5 244
3 49,5 o1 36,5 T1.6 48,5 w.6
T4 49,0 =4 35,5 6 49,0 ~o1
5 50,0 o6 3640 1.1 49,5 .4
6 5145 241 36,0 141 51,5 2.4
7 T B4,0 446 34,5 =,4 54,0 4.9
T8 49,5 .1 34,5 =,4 49,5 .4
9 a7,0 =2,4  32.5 2,4 46,5 w2.6
100 T 4B, 0 4,4 32,5 -2,4 44,5 ~4,6
TTH1 T 4By 5 we9 3345 =1,4 48,5 ®.6
12 5000 o6 3449 ¢8 49,5 L4
K 48,5 ~e8 34,0 =,9 48,0 ~1.1
14 8000 W6 3540 W1 49,5 .4
15 48,0 1.4 34.0 =,9 48,10 =1.1
Y 52+5 3,1 3440 ~49 52,5 3.4
MEAN 49,4 3449 4941
Sal 243 145 2.4

OVERLOOK

ANGLE DEV,

3708 3.2
3665 1.9
$He5 Y
3945 oY
Iveb LY
S 36.v 1.4
34,5 =,1
34,5 =,1

3200 "206

32s0 »,0
335 ®1,1
34y ~ 4
38¢H5 »1,1
34¢5 =,1
34,0 =,6
S54:U »,0
3440

1.5




NIGHT READINGS _ = _ SURVEY NUMBEH 33

P

o WITHOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
PUSITIlON —- e e e e = e v
MUMBER ANGLF DEV. ANGLE DEV, ANGLE DEV, ANGLE DEV,
1 5245 246 3845 4,5 52,5 249 3845 4,0
2 51;0 f.1 34,5 ,5 56,5 o9 34,0 .2
Ty 49.0 =+9 33,0 =1,0 49,0 ~o6 3840 w7
4 5140 1ol 36,5 2.5 5045 o9 3640 2,9
5 48,5 =1.4 36,5 2,5 48,5 =1,1 3645 2,8
6 52¢5 246 35.0 140 52,0 Z.4  34s> 7
7 52,0 2.1 35,5 1,5 51,5 1.9  35.0 1,9
8 4840 =149 31,5 2,5 48,0 n1e6 3145 #2498
) 50¢5 «6 32,5 =1.5 505 o9 3269 mi1.9
10 4640 =349 32,0 =2,0 46,5 3,1 32,9 e1,9$
11 8040 o1 31.5 =2,5 49,5 e=,1 3140 w2,8
12 5240 2.1 33,0 =1,0 51,0 1.4 32,0 #1.8
43 47,0 -2.9 33,5 -,5 47,0 2,0 33,5 =,2
14 48,5 ~1.4 31,5 ~2.5 48,0 1.6  31.0 »2,8
15 4B.0 ~1+9 34.5 .5 48,0 =1.6 34,5 7
16 51,5 1,6 34,5 5 51,0 1.4 34,0 2
MEAN 49,9 "34.0 49,6 3346
SsDe 2.1 2.1 leB _ 8l
130
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NIGHT READINGS = SURVEY WUMBER &4

Ww[THOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOCK
POSITINN e -
NUMBER aNGLE DEV. ANGLE DEV, ANGLE DEV. ANGLE DEV,
1 2.5 2.9  39.0 4.6 52¢5 249 3940 4,6
2 52,0 244 34,5 ,1 52,0 2.4  34¢5 L1
3 5045 9 3440 ~ed4  50e8 o7 338 w0
4 52,0 244 36,0 1,6 51,8 2,2 39,8 1,4
5 50,0 o4 3845 4,1 49,8 .2 38,3 3,9
6 50,0 4 36.0 1,6 49,8 .2 35,8 1,4
TT7TT T 85060 W4 3645 2,1 50,0 o4 36,5 2,1
T8 46,5 =341 305 -3,9 4645 w3.1 30s5 w309
9 45,0 ~4.6 30,0 =4,4 46,0 »3,6 31,0 =3,4
T T 47,5 241 3345 =49 47,5 n2,1 335 n,Y ’
11 49,0 =46 3065 «3,9 49,3 =2 IVel 3,6
12 505 9 34,0 -,4 5Ge3 o7  33.8 =,0
137 48,0 =1.6 32,0 -2.4 4840 =1.6 3240 w244
T4 T 50,57 V9 T 35.5 1,1 50e0 o4 35,0 o6
1% 49,0 we6 34,0 wed 49,0 eeb6 34,0 =4
TT46 T 51,0 1.4 35,5 1.1 510 144 3545 1.1 |
THEAN 49,6 34,4 49,6 34,04
SeDs 2.1 2,7 109 . ... 2e0
- i
131
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NJGHT_READINGS = SURVEY NUMBER

_WITHQUT CLOSURE

39

WITH CLOSURE
JEREMY OVERLOOUK

ANGLE DEV, ANGLE DEV,
4705 .101 5605 3.5

5000 104 3305 .d

49,5 9 38:0 =,€
47,5 mlel 3245 =7

45.0 -3.6 3200 51.2

T UEREMY OVERLDOK
_POSITION . . - .
NUMBER ANGLE DEv, ANGLE NEV.
1 47,5 =1,3 36,5 3.2
T2 75045 148 34,0 7
3 49,5 7 33,0 -3

4 45,0 we7 38,0 =,3
T8 T 45,0 ~3.8 32,0 =1,3
6 48,5 =~,2 31,5 =1,8
T 82,0 3.3 83,0 =3
T8 4745 -1.3 33,0 =,3
9 47,5 «1.3  31.0 =2,3
TU10 47,5 <143 30.5 =2,8
11 TaS 00 T2 3340 -3
12 51,0 2.8 3.5 -il8

13 7 50,5 1.8  34.0 .7

14 5000 1.3 37,5 4,2
15 47,5 =1.3 35,5 2,2
TUY6TTT T 485 T a,2 34,5 1,92
MEAN 46,8 33,8
S. Dy 1.8 1.9 .
132

1 47,5 =1.1 3045 w2.7
51,5 2.9  32.5 =7
47.5 =1.1 38U =,2

© 47,5 =141 31U »2,2
47,0 mle6 3040 n3.2
49,0 o4 38eU  =,2

TB1,0 2.4 31,5 e1.7
51e0 2¢4 3449 1.9
5060 1.4 37,5 4,4

47,5 m1.1 35,9 2.9
48,5 =l 34,5 1.9

6 3dee
8 el
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-NIGHI READINGS =

SURVEY

Y]THOUT CLOSURE

NUMBEK 36

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK
_POsITINny —_— . : o
NUMBER ANGLE DEV. ANGLE DEV. ANGLFE DEvV, aNGLE DEV,
B 46,5 =2.6 35,0 o1 46,5 w2.4 35,0 b
T2 49,5 .4 34,5 -,4 49,3 4 3448 =,
3 5100 1.9 315 =3,4 51.3 2,8  31eb m2.6
4 5245 344 3340 ~1.9 51eb 249 3243 2.1
5 5005 1.4 39,0 4,1 50,5 1.6 39,0 4.0
6 49,0 =o1 3640 1.1 48,3 .8 35,3 .9
TU7 T T 81, 2.4 39,0 4,1 5143 2.4  SB.6 4,4
8 49,0 ~el 32,0 =2,9 48,5 «o4 3145 #2,9
9 46,0 =341 SAvG—avb 46,0 r2,9 2945 rd.Y
T ) 48,0 1,1 35.0 ,1 47,8 e1,1 34,6 4
T 11 T 4645 =246 34,5 -,4 46,8 =2.1 3448 4
12 52.0 249 36.5 1.6 518 29 36438 1.9
13 48,0 =1,1 35,5 ,6 48,0 w,9  35.5 1.1
14 51,5 2.4 35,0 1 51,4 241 3445 L1
15 49,5 & 33,5 =1,4 49,0 .1 33.0 el.4
T 1e 45,0 ~4.1 34,0 =-,9 45,0 3,9 34,0 w,4
CMEAN 491 3449 48,9 3444
SeDs 2.3 2.1 . Re2 . s2 |
133
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_NIiGHT READINGS

SURVEY NUMBER §?

A e e LT

wITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK ° JEREMY OVERLOOK
POSITION e e .
NUMBER ANGLF DEV. ANGLE DEV, ANGLE DEV, ANGLE DEV

17 5045 1.4 37.5 2,8 5009 1e6 3745 2,9

2 49,5 .4 34,5 <,2 49,0 «1  34e0 e,0

3 5145 2.4 32,5 =2.3 51,5 2.6 32,9 2,1

) ""?" C 82,5 3.4 39,0 4,3 52,9 3.6  39.0 4,4

5 T50.0 W9 39.0 4,3 49,3 <4 3843 3/

6 48,5 ~o6 34,5 ~,27 T 48,3 e b6 34,3 e,

7 505 1.4 37.5 2,8 50e5 146 37:5 2,9

B 45,0 4.1 33.0 -1.8 44,5 =4.4 32,5 #2.1

9 46,5 w246 30,5 =4,3 46,5 m2,4  30.Y 4,1

710 3545 <246 34,0 .7 46,8 w2,1 3443 =,

11 4645 <46 3045 =4,3 48,5 =8 3049 né.1

12 B0We0 o9 34,5 =,2 49,8 5 34,3 =,

18T 475 -1,6 0 30,5 -4,3 47,3 ~1.6 30,8 #4,4

44T T 780,59 1.4 37,0 2,3 5000 1e1 3645 1.9

15 48,5 ~o6 34,5 .2 47,8 =1,1  33.8 =,8

16 TTRO0 W9 37,0 2,3 5Ued 1e4 3708 2,7
"MEAN 49,1 34,8 48,9 34406

SeDs 240 2.9 2¢6 2.y

134




_NIGHT READINGS = S-JRVEY NUMBER 38

. Ww]lTHOUT CLOSURE WITH CLOSURE
JEREMY UVERLOOK JEREMY OVERLOGK
_POSITI0i . e : _
NUMBER ANGLE DEV. ANGLE DEV. ANGLE DEV, ANGLE DEV,
T T 4800 W7 37400 3,1 47,8 o7  36eb 3.1
T2 4640 =143 3445 6 45,8 =143 3443 .6
3 46¢5 <oB 35,0 1.1 45,8 =1¢3 3443 .0
4 47,5 .2 34,0 1 47.3 .2 33.8 L1
TUB T 745 a2 33400 -9 478 42 328 =Y
6 43,0 ~4.8  J0el =3.9 42,8 =m4,3 29,5 r3.Y
77 4B.5 1.2 36,5 2,6 48,5 1.4 364> 2.8
T8 T aB,0 47 33,5 ~-,4 47,5 4 ISy =, 7
9 44,0 +3,8 3245 =1.4 44,3 m2,8  32.b .Y
EET R 49,0 1.7 35.5 1.6 48,8 1.7 39:3 1,6
11 48,5 1,2 33,5 ~-,4 49,0 1.9  34,t L4
12 47,5 2 33,5 .4 47,8 .7  3S5.6 1
T4 T 748,00 W7 3045 3,4 4840 o9 30s5 »3.2
14 48,5 1,2 35,0 1,1 47,8 7 34,3 6
15 T 4745 W2 32.9 =1.9 47,3 <2 3148 w19
TT 16 49,0 1.7 36.0 2.1 47,8 .7 4.5 1,1
"MEAN 47,3 33.9 47,4 3347
SeDe 1.7 2.0 107 . _.__ 1.9
135
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NIGHT READINGS.. =. SURVEY NUMBER 39

#1THOUT GLOSURE WITH CLOSURE
JEREMY QVERLOOK JEREMY OVERLGOK
. POSITION._ e o ,
NUMBER ANGLF DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
1 48,0 42 37.0 2,1 47,8 +1  36.b 2,1
2 4640 <148 34,5 =,4 45,8 1,9 34,3 =.4
3 5000 242 35,0 o1 50,0 2.3 35,0 .2
4 51,5 3.7 3640 1.1 51038 3.6 32,8 1,1
5 5045 247 37,0 2,1 50s3 2,6  36.8 2,1
6 46,5 =1.3 3345 =1,4 46,5 ~1.,2 33,9 ml.S
TUTT AR 0 w2 3800 3.1 T 47,3 =ed 3748 40
8 4B.0 .2 35.0 .1 4745 me2 3845 =2
9 46,5 =1,3  35.0 o1 46,0 =1.7 3445 =2
710 T 45,5 <2,3 35,0 .1 45,5 =2.2 35,0 2
11 4845 W7 3045 ~4.4 48,5 «3  3usU »4.8
12 46.5 =1,3 34,5 =,4 47,y .7 Fv.0 T @
T3 T T8, E .7 31,5 =3,4 49,0 1.3 3240 #2.8
14 485 W7 T 37.0 2.1 48,0 W3 36,5 1.8
15 I RCT P R oS e Ty M o RTINS
16 46,5 ~1,3 34,5 -,4 47,4 me? 350U L2
MEAN  47.8 34,9 47,7 3408
1D 1.7 240 e X7 el
136
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NJGHY READINGS _~ SURVEY wUMBER 40

___M|THOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOUK
POSIT]ION e e .
NUMBF R ANGLF DEV, ANGLE DEV. ANGLE DEv, ANGLE DEV,
B 4845 =41 37,0 4,0 48,5 .1 I7.0 4,2 ,
TR 1.9 35,5 2,5 5000 146 35,0 2,2 |
3 3¢5 =4,177730,5 2.5 7 44,5 w3,9 305 w3,
4 49,5 .9 345 5 49, 6 3340 2
T8 T 4840 =6 3740 440 47,5 ©:9 366D 3.7
6 5045 149 32,5 T«,5 7 50.5 2.1 32,5 .87
7 5005 149 3145 =1,5 51,0 246 32,0 =8
T8 49,0 W4 3140 =240 49,0 o6 31s0 e1,8
9 5045 1.9 35,0 2.0 50,5 2.1 350 2.2
10 4B, =3,6 31.5 =1,5 46,5 n3,9 31,0 =1,8
TTIL T 4Bl eab 3340 WU 4B8.U =o4 33,0 .2
12 51,0 2.4 32,0 =1,0 50,5 2.1 3145 e1.8
TT18 7T T E745 w10l 32,5 =05 4649 w1.9 3145 Wl
T 14 49.3 .4 30,0 -3,0 49,0 o6  30e0 e2,8
15 45,5 =3.,1 31,5 =1.5 45,0 3,4 31,y wi,E"
T T T 5040 1.4 34,0 1,0 50,0 1.6 34,0 1,2 ;
WEAN T TTaETe T 88.0 T 4ves 3248 |
SeDs 243 2,2 2.2 242 ) |
137
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NIGHT READINGS

WITHOUT CLOSUKE

- SURVEY NUMBER 41

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK
_POSITION e e
NIJMBER ANGLE DEV., ANGLE DEV. ANGLE DEV, ANGLE DEV,
1 48,0 .2 35,5 1.2 48,3 o7 35,8 1.7
2 46,5 1,7 35,0 o7 49,0 1.4 344 4
T3 4640 =148 34,5 .2 45,3 2.8 388 =8
4 48,0 2 35,5 1,2 4843 27 35,8 1./
5 48,0 .2 37,0 2.7 48,0 .4 37,0 2,9
6 50.5 247 36,5 2.2 49,8 2,2 3.8 1.7
7 48,5 .7 31,5 ~2.8 48,5 49 3145 r2,b
T8 4840 42 32,0 =2,3 47,5 mel 3149 r2.0
9 4705 =43 35,0 o7 47,3 me3 3448 7
10 4640 =148 36,5 2,2 46,0 ml.6 3645 2,4
11 49,0 1.2  31.0 =3,3 48,5 .9 3045 n3,6
12 45,5 =23 35,0 7 46,0 w1.6 35,5 1.4
13 4640 =1.8 31.5 =2,8 46,3 w13 31eB 02,9
T4 480 W2 36,5 2,2 47,5 o1 3540 1,9
15 49,0 142 3340 1.3 48,5 .8 32,5 wi.6
16 47,0 =48  32.5 ~1,8 47,0 =ub 3245 e1,0
MEAN 47,8 34,3 4746 3441
Salle 1.4 ) 2.0 . U Y 2+1
138




NISHT READINGS =~  SURVEY HUMBER 42

e MITHNUT CLOSURE WITH CLUSURE
JEREMY OVERLOOK JEREMY OVERLOOK
_POSIT1NN . . e
NUMBER ANGLF DEV, ANGLE DEV. ANGLE DEv, ANGLE DEV,
T T T 48,0 me6 3640 1,9 48,5 WU 3645 2.9
2 4B.5  eel 36,0 1,9 48,5 .0 3640 2.0
3 87,5 ~1,1 34,5 4 47.8 m,7 34,8 8
T 45,5 3.1 34,0 -1 45,0 #3,5 3845 =,5
5 49,0 «4 37,0 2.9 48,8 3 3646 2,8
6 50e0 1¢4 3040 =441 5043 1.8 3048 n3,7
T7 T 49,57 39 T 3340 =141 49,0 o5 3245 w145
8 48,5 =il 33,5 =,6 48,5 WU 3845 =,0
9 50¢0 1+4 3740 2.9 49,8 1.3 36,8 2.8
TTL0 T 4978 097 3440 =e1 4908  ob 3348 w2
T 11 50,0 144 29,5 =4,6 5003 Leb  29e8 w4,2
12 49,5 .9 32,0 ~2.1 49,3 .8 31.6 w2.2
TTTI8 T T T8 5 eyt 3645 244 48,0 weeS5 3640 2.0
14 47,5 «1,1 32,5 ~1,6 47,0 1,5 3240 2,0
15 5005 1:9 3440 =e1  50e3 1.5 3348 =.2
TT16 T 45,5 =3,1 36,0 1,9 45,5 3.0 36,0 2,0 |
MEAN  4B.6 34,1 48,5 344U
Sels 1.5 2,3 1.6 _ . P

138




NIGHT READINGS =

SURVEY NUMBER 43

A L WITHOUT CLOSURE WITH
JEREMY OVERLOOK JEREMY
POSITION
NUMBFER ANGLF DEV, ANGLE DEV. ANGLE DEV,
T 5000 o6 3640 47 49,8 %
2 51.5 2,1 34,5 =,8 5143 240
5000 6 34,5 «,8 49,8 .5
q 48,0 =144 38,0 2,7 48,0 »1,3
5 TTB3,0 346  39.5 4,2 52,8 3.5
6 510 146 3445 <48 B1,0 1.7
7 K040 6 38,5 3,2 49,5 42
) 49,0 =4 34,5 -,8 48.8 =5
9 47,0 =244  32.5 =2.8 47,0 =2.3
10 "T46.0 =3,4 34,5 =-,8 46,8 2,5
UL T T 48,0 1.4 33.5 -1,8 46,5 =8
12 5140 146 33,5 =1,8 5048 1.5
L3 T T 49,0 -4 34,0 -1,3 48,5 o,.H
14 49,5 .1 35,5 ,2 49,3 ma0
15 47.5 =149 34,5 «,8 46,8 w2
16 50,5 1.1 37.5 2,2 50,5 1.2
ME AN 49,4 35,3 49,3
SeDe 1.8 2ol . . Lol .
140

CLOSURE
OVERLOOK
" TANGLE DEV,
35,0 b
34,3 =9
3448 =49
38,0 2.8
393 4,1
3445 o,/
38,0 2.8
3408 =09
3205 w2e/
35,3 .1
340U wl,2
3303 w19
3305 wi47
35,8 .1

n2.5 3346 wled

37,5 2,9

39,42
.8l

e AT




NJGHT READINGS =  SURVEY NUMBER 44

WITH CLOSURE

W1THOUT CLOSURE

T

JEREMY OVERLOOK JEREMY QVERLOUhK
POSITION e
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV_ aNGLE DEV,
1 5000 1.5 3940 4.7 49,8 1.4 385 4,6
2 465 W0 35,5 1,2 48,5 41 3545 1.9
3 45:0 =3,5  33.0 =1,3 44,5 w39 T 32e5 w1/
4 46,0 =2,5 38,5 4,2 45,5 mn2.,9 38,0 3.b
TS T 4840 =5 36,0 1.7 47,8 =6 3De8 1.6
6 4945 1.0 35,0 .7 5040 146  35s5 1.9
7777 46,5 =2,0 30,0 =4,38 46,3 2.1 2946 =4,4
8T 5240 3.5 37.0 2.7 51+5 3.1 3645 2.3
9 47.0 =1.5  34.5 .2 T47,0 m1.4 34D L9
10077 4905 1,0 32,0 =2,3 49,5 1.1 3240 2.7
11 5100 2,5 33.0 =1,3 50,8 2.4 32+ 1,4
12 49,5 140 36,0 1.7 T 5040 1.6 3bed 2,4
43T 47,5 ~1,0 0 32.5 -1,8 47,0 n1,4 32,4 e2,2
T 14 48,0 =45 31,0 =3,3 47,8 me6  3ueB r3.4
15 48,5 .0 31.0 =3,3 7 77 48,5 .1 31,0 =8.2
16 49,0 .5 34,5 ,2 493 9 344b L0
MEAN 4845 34,3 48,4 3442
SeDo 1.8 2ol . 200 2/
141
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_N]GHT RgAQINGS <« SURVEY NUMBER 45

wITHOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
__Paslitian._ ] o S e
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEv, ANGLE DEV,
1 47,5 =42  37.5 2,0 47.5 =e2 3745 2.1
2 4840 W3 34,0 =1,5 47,8 o1 3848 =1,6
3 45,5 =2,2  35.5 .0 45,8 =1,9 35,6 .4
4 45,5 =2,2 37,5 2,0 45,0 w2.7 3740 1,6
5 47.0 =47 36,0 .5 46,8 = % 35,80 4
6 47.5 =.2 37,5 2.0 47,5 «,2 37,5 2.1
7 48,0 W3 35,0 ~,5 48,0 3 395y =94
8 48,5 48 32,5 =3.0 4848 o6 3248 e%.1
9 46,5 =142 34,9 =1,0 46,5 =1.2 3445 =,9
10 4845 48  40.U 4,5 48,0 o3 39,5 4,1
U1 50,0 2.3 35,0 -5 50,0 2.3 35,0 =,4
12 43,5 <4,2 36,5 1.0 43,8 nd.9  36.6 1,4
T 43 50.5 2.8 31,5 =4,0 51,0 343 324U 3,4
44 T 49,5 1.8 3840 245 49,5 1.8 36,0 2.6
15 49,0 13  31.0 =4,5 48,8 1.1  3Us8 m4,0
16 48,0 .3 35,5 ,0 48,8 .6 35,0 L9
TMEAn | 47,7 35,5 47,7 3544
Selle 1.8 . S Y - 2¢4, .
142
_ S -




NIGHT READINGS » SURVEY NUMBER 46

. WITHOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY QVERLOOK
POSITION e
NUMBER ANGLE DEv, ANGLE DEV, ANGLF DEV, ANGLE DEV,
1 46,0 2.1 35,5 ,3 46,0 n2.,1 35,5 ,b
2 485 .4 37,0 1,8 49,3 1.2 3748 2.9
3 48,0 =+1 3445 =,7 47,8 med 34,8 web
T4 45,0 3.1 33,5 1,7 45,8 w2,3 34,43 =0
T 5T T8, T4 3740 1.8 48,3 .2 36,6 1,9
6 48,0 w<¢1 35,5 .3 46,8 m1,3 343 -6
7 47.5  «sb 3J14H =3,7 48,U w®s1 3240 #2.Y
8T T R0.0 149 32,0 =3,2 505 2.4 32:5 #2,4
9 8740 =141 39,5 4,3 46,5 wleb IT0U a1
T100 T 5040 1.9 39,0 3.8 50s0 149 3900 4.1
T4 T 5040 1.9 3445 -,7 50,0 1% 34,5 w4
12 46,5 .4 36,5 1.3 TaB,5 T L4 36,9 1.6
U3 4640 2241 3140 =4,2 45,8 «2,3 308 e4.1
T4 49,5 144 3740 148 49,0 Y 3b,H5 1.6
15 49,5 1.4  85v¢2 ~¢8 500U 109  30e0 v4,9
YR 48,0 .1 34.5 =7 47,8 .3 34,3 w.b i
TTMEAN T 48,1 39,2 46,1 34,9
SeD, 149 2.5 . I Y- R X ¥ AR
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e e et peine

_NIGHY READINGS

W]THOUT CLOSURE

= SURVEY NUMBER 47

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK
POSITION — . . . —-
NUMBER ANGLE DEV, ANGLE DEV. ANGLE DEV, ANGLE DEV,
T 47050 08 T 3640 1.1 47,0 o0 35,5 .8
2 47.5 3 35,0 .1 47,3 3 3448 41
3 48,0 +B  35.5 .6 48,0 1.0 395 .8
T4 48,0 o8 36,0 1.l 47,5 % 3545 b
5 4705 o3 3645 1,5 47.8 .8 36,8 2.1
6 44,5 »2.7 3245 =2.4 44,3 m2.7 3248 w244
7 45,0 %242 3340 =1,9 45,9 m2,0 3840 e1.7
8 48,5 1.3 33,5 =1,4 47,5 5 3245 =2,2
9 46,5 =47 34,5 =44 45,5 ®1,5 3345 =1,2
TTTH0 T 46,0 o8 3740 2.1 47,5 o5 3645 1.8
ET 47,0 <e2 32,5 =2,4 470 o0 3245 w2,2
12 47,0 =+2 36,0 1i.i 47,3 .3 7 36,8 1,6
13 46,0 ~1.2 35,0 .1 46,5 #,5 35.5 .8
T 14 50400 248 35,0 .1 5000 3.0 35,0 o3
BET 48,0 <8 36,0 1.1 47,57 ,5 35,5 .8
16 46,5 <47 34,5 .4 46,0 nwle0 3400 47
TMEAN 47,2 34,9 47,0 3447
SeDNe 1.3 1.4 led 315
144




—NIGHT READINGS = SURVEY NUMBER 48

- - S ———— — o 2

W]THOUT CLOSURE . WITH CLOSURE
JEREMY UVERLOOK JEREMY OVERLOOK
POSITION -
NUMBER ANGLE DEV, ANGLE DEV, ANGLE DEV, ANGLE DEV,
1 47,5 =e9 37,0 1.1 47.5 .9 37,0 1,1
2 47,5 my9  34.5 =~1,4 47,5 «.9 3445 r1,4
3 51.0 246 3640 o1 S1.0 2.6 3640 .1
TG 5045 241 36,5 o6 50,5 2,1 36,5 b
5 44,0 4.4 34,0 =1,9 43,5 md,9 3345 e2.4
6 4745 =49 36,5 46  47.5 =y 36,5 .6
7T 78045 241 4040 4,1 49.5 1,1 39.0 3,1
e 47,5 <.9  38.5 2.6 47.5 =49  3BeH 2.8
9 4740 =1e4 3340 =249  47.3 1.1 33,3 w2.0
T 10 46,0 =2,4  36.5 .6 45,3 3,1 35,8 =,1
11 T 2.0 3,6 35,5 -,4 52,0 3.6 35,5 =4
12 5Ue0 146 37.0 1,1 5040 1.6 37,0 1.1
TT43 45,0 3.4 33,5 =2,4 45,5 w2,9 3440 wi,9
14T 49,5 1,1 34,5 ~1,4 49.8 1,4 3448 mi,1
15 4745 =.9 35,5 «~,4 48,0 = 4 36,0 o1
T T T T 5145 3.4 3645 .6 51,5 3.1 3645 .6
TMEAN 48,4 35.9 48,4 35,9
SaDa 2,4 1.8 . 204 . . _i16 .
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_NIGHT READINGS. .= SURVEY NUMBER 49

¢ e e e me. . WITHOUT CLOSURE WITH CLOSURE
JEREMY OVERLOOK JEREMY OVERLOOK
__POSITION e )
NIUMBER ANGLE DEv, ANGLE DEV, ANGLE DEV, ANGLE DEV,
Y 45,5 =2,0 33,5 =-,8 45,5 w1.9 3845 =1,1
2 49,5 2,0 35,5 1,2 49,0 1.6 35,0 .4
3 44,5 «3.0 37,0 2.7 44,5 #2,9  37.0 2.4
T 47,5 40 33,0 =1.3 47,5 o1 3340 =1,6
TS T 4865 1.8 37,0 2.7 48,5 1.1 370 2.4
6 46,0 =1.5 35,5 1,2 46,0 m1.4 35,5 9
7 A47¢5 oD 30,5 =3.8 47,5 o1 305 ed.l
'8 50.0 245 34,0 =3 503 249  34+3 =3
TG T T 4645 140 34,5 L2 46,0 =14 344U =,6
L0 4845 1.0 3540 7 48,5 141 39.0 .4
T 41 A7.0 =45 3340 =1.3 46,8 web  32eB ml.B
12 46,5 =1,0 36,5 2,2 46,0 m1,4 36,0 1.4
13 43,5 -4,) 32,5 -1,8 44,9 3.4 38,0 1,0
14 49,5 2,0 34,3 «,0 49,0 1.6 39.2 4,9
15 50,5 340 34,0 =,3 50,5 3,1 34,0 =,6
TTTL6 T T 4845 1.0 33,5 -,8 48,5 1.1 3349 el.l
MEAN  47.5 34,3 474 3920
Sehe 2.0 1.7 149 L S
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NIGHT READINGS = SURVEY NUMBER 50

_WITHOUT CLOSURE

WITH CLOSURE

JEREMY OVERLOOK JEREMY OVERLOOK
POSITIAN o _ L
NUMBER ANGLF DEv, ANGLE DEV, ANGLE DEV, ANGLE DEV, ,
1 4740 =45 37.0 2,4 4745 =,1 375 2,87 '
T2 T 48,0 T 5T 35.0 ¢4 48,0 o4 3540 W37 |
3 48,0 » 5 34,5 <1 47,5 w¢l 3490 w,7
T4 T T 45,0 2245 7 3600 1.4 45,0 02,6 J6s0° 1,3
5 48,5 1,0 35.0 .4 49.0 1.4 395 L8
6 T 44,5 <3.0 33.5 =11 44,5 w3,1 3305wl
7 4745 W0 3240 =2.6 47.5 <41 32.U #2.7
8 50s0 245 4.5 -, 5045 249 35,0 o3
9 44,5723,0 335 +1,4 T 44,5 W3, 1 335 ele2
19 49,0 1.5 37,5 2,9 49,3 1.7 37.8 3.1 ‘
11 48,0 45 3140 ~3.6 48,0  «4 310 3,7
12 4.5 1.0 33,5 =~1,1 48,5 9 33,5 1,2
TL3 T 7T 4645 w100 37,0 244 T 4648 eoB 3748 240
T4 52,0 445 38,5 3.9 52,0 4.4 38,5 3.8
15 49,5 2,0 31,5 =3,1 49,8 2,2 3148 e2.9
16 43,0 ~4,5 33,0 =16 43,3 =4.3  33:3 wi,4 |
T MEAN 4745 34,6 47.6 F4,7 T
SeDe 2.3 2.2 2.4 203 |
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