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As a by-product of the marine scientific program on the |

oceanographic cruises of the University of Hawaii's research
vessels, positions for 34 dock or anchorage sites in and around the
Pacific basin were determined using the Magnavox 702 CA (MX 702/hp)
Satellite Navigator as a fixed point positioning device. While

it is apparent that not all positions were determined to the same
accuracy, a significant number represent improvements of

15 seconds or more in the charted positions of islands, ports and
harbors in the Pacific basin. Thus this work may prove to be of
considerable benefit by establishing a network of well known and
well surveyed Doppler determined positions in the Pacific which

may serve as geodetic position references. More fundamentally,

this study will contribute to the safety of navigation in making
land approaches by providing more modern and accurate positional

information than can be obtained from charts.

vii
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INTRODUCTION

The Navy Navigation Satellite System (NNSS), often referred to
as the TRANSIT system, has been used as a primary navigation system
aboard the oceanographic research vessels of the Hawaii Institute of
Geophysics (HIG) since 1970. The first satellite navigation system
used was a Magnavox 702 CA (MX/702/hp) Satellite Navigator, which
was furnished H1G in 1969 by the Office of Naval Research of the
United States Navy. The system first saw sea duty aboard the
Institute's oceanographic research ship R/V Mahi from April to
December 1970. In December 1970 when the R/V Mahi was retired, the
system was transferred to the newly acquired R/V Kana Keoki and
remained aboard that vessel through July 1976, when it was
temporarily replaced with a Magnavox 702 system. The material
reported in this thesis was all taken with the Magnavox 702 system
and the study has its foundation in the test program conducted prior
to the first voyage of the navigator aboard the R/V Mahi. 1In this
test program the MX/702/hp system was used to make continuous
observations at dock side in Honolulu over a period of 16 days and
Daugherty (1974a) performed an analysis of the 79 satellite position
determinations taken during this period. Daugherty determined that
despite occasional erratic values, a remarkably precise mean
position (standard deviation of 1.63 seconds of arc, standard
deviation of the mean of 0.185 second of arc) could be determined

by simple arithmetical averaging without editing of the data or
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a posteriori updating of the satellite orbital parameters. On the
basis of this initial testing of the satellite navigation system at
Honolulu Daugherty proposed the idea of using the system as a point
positioning device for various ports visited by the Institute's
research vessels about the Pacific as a means to improve charted
positions. That there is considerable need for such information
was brought out in World War II when isolated islands in the South
Pacific were reported as having charted positions as much as 20
miles in error. The results from an ‘nitial evaluation of data :
taken at nine port docking sites in the Pacific basin were presented
by Daugherty at the December 1972 meeting of the American Geophysical
Union and later published as Part I of Technical Report HIG-74-1
(Daugherty, 19 74b) .

The present study represents a continuation of the work
referred to above, and incorporates an improvement in that the data

are edited as suggested by Daugherty (1974b) Also the coverage is E

expanded to include 22 different ports. Some of these ports were
occupied at the same locations several times and also at different |
docking sites. Also presented in this paper in Appendix A are

charts for each docking site based on the latest and best maps

available. The data were reduced using the same arithmetic averaging

procedure used by Daugherty ( 1974a, 1974b) in order to permit

comparisons with his unedited results. As some of the data used

are the same as used by Daugherty there is some overlap between the

results presented in this paper and the previous ones given by

Daugherty and referred to above.
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That there are other more precise methcds of handling the data
than arithmetic averaging is recognized. For example, Woollard and
Thompson (1974) used a graphical approach for refining positions
obtained with a Magnavox 706 satellite receiver system at land based
sites in South America. Berg (1975, 1976) has shown that the double
pass method of Anderle (1971) with antenna height corrections based
on Stansell (1970) can yield highly refined positions (approximately
8 meters or better in position coordinates). However, the improve-
ment in positions using these more sophisticated time consuming and
expensive methods is not sufficient to significantly affect the
basic conclusions reached regarding errors in charted positions.

For example, if a comparisonvis made of coordinates for Pier 18 in
Honolulu Harbor as determined in this study with those determined by
Woollard and Thompson (1974) and Berg (1975, 1976) for the same site and
using the same data sets, the greatest discrepancy is 0.07 seconds
(approximately 2 meters), and on average only 0.05 seconds. As

these differences are within the scaling error on the best charts,
which seldom are on a scale of better than 1:10,000, it is clear

that the considerable extra expense involved in these other methods

was not justified for the purposes of this study.

DATA ACQUISITION

Satellite Navigation positioning data were collected at
22 different ports in the Pacific from October 5, 1970 to July 14,

1974. Due to changes in moored position and return visits to the




same port there are a total of 34 positions where the research

vessel was either moored or at anchor and data were taken. 1In all
there are a total of 45 data sets ranging in size from four fixes for
one of the occupations at Guayaquil, Ecuador to 377 at Honolulu,

Hawaii.

SYSTEM DESCRIPTION

During the time of collection of the data contained in this
paper there were a maximum of six operational Doppler satellites in
the Navy Navigation Satellite System (NNSS). Each satellite of the I

NNSS is in a circular polar orbit approximately 600 nautical miles

above the surface of the earth. Each satellite makes a complete |
circle of the earth in approximately 105 minutes thus providing §
intermittent position fix updates rather than continuous navigation .
information as is provided by such systems as Omega. During a
satellite pass the user receives line-of-sight UHF signals from each
satellite both day and night and in all weather conditions. For

the most accurate and consistent results the maximum elevation angle

of the satellite above the horizon should lie between 15 and 75

degreces (Newton, 1967).

I The satellites of the NNSS transmit two stable frequencies

(about 150 and 400 MHz). By scaling and comparing Doppler frequency ﬁ
é shifts of both signals, the first order effects of ionospheric

refraction may be measured and eliminated in the computer program.




The satellite's memory system contains the navigation message which
is transmitted on the 400 MHz signal in phase modulation. This
navigation message is transmitted continuously and is timed to last
exactly two minutes, beginning and ending at the instant of each even
minute. The message readout is precisely controlled so that the
beginning and end of each two minute message serves as an accurate
time mark. The navigation message is based on a predicted ephemeris
which is updated every 12 hours with parameters suitable for the
followiug 16 hours. The broadcast message consists of a fixed part
which defines a smooth, precessing elliptical orbit and a variable
part consisting of a set of corrections to the elliptical orbit
defining the predicted position of the satellite at eight two-minute
time points. This variable part of the navigation message is
changed every two minutes with the deletion of the oldest time point
and the addition of orbital corrections at a new time point.

The ground based receiver records the transmitted fixed frequency
signal. Due to the motion of the satellite in its orbit the fixed
frequencies transmitted by each satellite appear to change as a
function of time, this is the Doppler effect. The Doppler shift is
proportional to the time rate of change of the slant range tc the
satellite (range rate). Civen an assumed initial position of the
receiver and a calculated range rate for a time instant t; the so
called frequency effect can be determined. The calculated and measured
quantities are compared and residuals formed, the assumed initial

quantities are then varied until a best fit is achieved (Newton,

1967) .
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The Magnavox 702/CA (Mx/702/hp) Satellite Navigation System

consists of the following basic elements:

a 43 pound antenna-preamplifier unit

200 feet of coaxial cable

a Doppler receiver

a Hewlett-Packard 2114 computer

an ASR-33 teleprinter for input-output.
The input/output system aboard the R/V Kana Keoki allows dialogue
between the HP 2114 Satellite Navigation computer and the central
Data Logging system using a Nova mini-computer. Thus positions
fixes may be merged with other data in near real time to allow the
scientific party to monitor the geophysical environment while
underway. A non-trivial side benefit of this computer to computer
connection is the ability to reload the navigation program in a
matter of seconds from magnetic tape rather than the 45 minutes required

to reload the program using punched paper tape.

REMARKS ON DATA UTILIZED

Only the information contained in the standard satellite fix
output of the HP 2114 computer was used in this study. Two programs
were used during the period over which the data were accumulated, the
MAPS~70065 program aboard the R/V Mahi in 1970 and the MAPS-70356
program aboard the R/V Kana Keoki subsequently. The satellite

navigation program output was changed by deleting those parameters
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relating to the movement of the receiver. The parameters retained
and used in the present analysis are as follows:

INPUT DATA

1. DATE: (DATE) The Julian Day Number representing the
consecutive numbering of days of the year, i.e. DATE 59 is
28 February.

2. TIME: (GMT) The Greenwich Mean Time of the position fix in
hours and minutes.

3. SATELLITE: (SAT) Six near-polar orbit navigation satellites
were used to measure these data samples. A two digit
numbering code for the satellites, related to the semi-major
axis in kilometers, was adopted. The correspondence to the

Satellite Number is listed below:

SATELLITE SEMI-MAJOR AXIS SATELLITE #
42 7442 30120
54 7455 30140
63 7463 30180
64 7464 30130
65 7465 30190
67 7399 30200

4. ELEVATION ANGLE: (ELEV) Vertical angle of the satellite

above the horizon at closest approach to the observing

station measured in degrees.




5. ANTENNA HEIGHT: Geoid height, as taken from the geoidal map
in the Magnavox manual, added algebraically to the ship's
antenna height above sea level.

6. ITERATIONS: (IT) Number of iterations required for the
program to converge on a fix.

7. DOPPLER COUNTS: (CTS) Number of counts received and used
in the computation of the individual fix.

8. DOPPLER COUNT SEQUENCE: (CTSQ) Number of balanced (symme-
tric) 24 second counts about the point of closest approach.

DERIVED QUANTITIES:

1. IATITUDE: (IATITUDE) Latitude of observed points measured
from the equator to the station in degrees, minutes and
seconds of arc.

2. LONGITUDE: (LONGITUDE) Longitude of observation points
measured from the Greenwich Meridian to the station in
degrees, minutes and seconds of arc.

In Table 1 the dates, description of sites and number of fixes
utilized at each site are listed. Figure 1 shows the geographic

distribution of the sites.

SOURCES OF ERROR IN THE MEASUREMENTS AND SELECTION CRITERIA USED:
Each individual satellite fix may be influenced by several
factors: the elevation angle, the antenna height assumed, the number

of Doppler counts and the symmetry of the Doppler count sequence.

These latter two indicate the quantity and quality of the Doppler




TABLE 1

DATES AND LOCATION OF SATELLITE FIXES

NUMBER # OF
TABLE OF FIXES
NUMBER DATES PORT AND LOCATION FIXES USED _
1A-1 4-6 to 4-20-70 Honolulu, Hawaii Pier 18 87 66
1A-2 11-1 to 11-4-72
11-7 to 11-8-72 Honolulu, Hawaii Pier 18 68 44
1A-3 11-4 to 11-6-72 Honolulu, Hawaii Pier 18 37 29
1A-4 11-6 to 11-7-72 Honolulu, Hawaii Pier 10 8 5
1A-5 7-23 to 7-26-73 Honolulu, Hawaii Port side
to Pier 18 36 30
1A-6 9-8 to 9-10-73 Honolulu, Hawaii Port side
to Pier 18 45 31
1A-7 10-17 to 10-24-73 Honolulu, Hawaii Port side
to Pier 18 139 102
1A-8 12-19 to 12-31-73 Honolulu, Hawaii Port
1-1 to 1-7-74 side to Pier 18 377 252
1A-9 1-9-74 Honolulu, Hawaii Pier 40 17 11
2A-1 6-3 to 6-5-70 Pago Pago, Samoa, 0il Dock 25 21
3A-1 6-24-~70 Suva, Fiji, King's Wharf 9 7
3A-2 6-25-70 Suva, Fiji, Dolphins 10 8
3A-3 6-26-70 Suva, Fiji, In Dry Dock 9 8
3A-4 7-20 to 7-21-71 Suva, Fiji, NW end of
King's Wharf 19 10
3A-5 7-21 to 7-26-71 Suva, Fiji, Dolphins, NE of
King's Wharf 77 56
3A-6 7-29 to 8-2-71 Suva, Fiji, Dolphins, NE of
King's Wharf 117 81
3A-7 12-24 to 12-25-72 Suva, Fiji, 500 foot mark
of King's Wharf 25 15
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TABLE 1 (continued)

NUMBER # OF

TABLE OF FIXES
NUMBER DATES PORT AND LOCATION FIXES USED
3A-8 11-25 to 11-27-72 Suva, Fiji, Dolphins at

Government Slipway 40 28
4A-1 8-4-70 Rabaul, New Britain,

moored at dock 7 5
S5A-1 9-18, 9-23-70 Guam, Dillingham Pier 7 13
5A-2  10-31 to 11-6-70 Guam, Dillingham Pier 21 6
6A-1 10-5 to 10-6-70 Majuro, Marshall Is.,

" Wharf 6 4
7A-1 5-26 to 5-29-71 Ponape, Caroline Is.,

Main Dock 40 24
8A-1 6-16 to 6-19-71 Palau, Caroline Is.,

Main Dock at Malakal Is. 56 37
9A-1 8-29 to 9-1-71 Wellington, New Zealand,

Moored to East side of

"Glascow' Wharf 58 43
10A-1 1-15 to 1-22-72 Callao, Peru, Berth 9-D,

(Callao A) 106 70
10A-2 2-23 to 2-27-72 Callao, Peru, Berth 4-A,

(Callao B) 84 54
11A-1  2-29-72 Ancon, Peru, swinging at

anchor, not dragging 11 8

12A-1  3-14 to 3-15-72 Talara, Peru, Swinging
at anchor, not dragging 25 : 11

13A-1  4-13 to 4-20-72 Guayaquil, Ecuador, Berth
#2, Puerto Maritimo 111 73

13A-2  2-15 to 2-19-73 Guayaquil, Ecuador, Port
side to Berth #2 63 45

13A-3  2-19 to 2-20-73 Guayaquil, Ecuador, Port
side to Caribbean Tiuna 22 12
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TABLE 1 (continued)
NUMBER # OF |

TABLE OF FIXES
NUMBER DATES PORT AND LOCATION FIXES USED
13A-4 3-6-73 Guayaquil, Ecuador, Port

side to Berth #6 4 3
14A-1 5-1 to 5-2-72 Puntarenas, Costa Rica, i

at anchor 19 11
15a-1 5-11 to 5-12-72 Acapulco, Mexico,

Moored at dock 20 12
15A-2 5-12 to 5-18-72 Acapulco, Mexico,

6 meters West of above

position 47 26
15A-3 7-14-74 Acapulco, Mexico, Moored

to Pier 6 5
16A-1 7-21-72 Sand Island, Midway, main

pier 18 13
17A-1 1-21-73 Papeete, Tahiti, Port

side to North end of main

wharf 7 7
174-2 5-31 to 6-1-73 Papeete, Tahiti, Fuel Dock 15 11
18A-1 4-3-73 Antofagasta, Chile, Port

side to Sitio #2 52 36
19A-1 4-29 to 4-30-73 Easter Is., swinging at

anchor in Cook Bay 14 12
20A-1 5-23-73 Pitcairn Is., swinging at

anchor in Bounty Bay 6 6
21A-1 5-22 to 5-26-74 Valparaiso, Chile,

Berth #4 38 25
22A-1 6-16 to 6-21-74 Balboa, Panama, Rodman |

Naval Base, Pier #2 82 55
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data received. The quantity of information is indicated by the
number of Doppler counts while the quality of the information is
shown by the number of balanced (symmetric) Doppler counts about the
point of closest approach.

Newton (1967) indicated that the elevation angle affects the
positional accuracy of satellite fixes in several ways. A
significant cross-track effect may be created by the increasing
effects of refraction which can be quite serious for low elevation
passes. The high elevation passes, which do not suffer from data
loss, have increasing sensitivity to errors in the cross-track
direction since the elevation angle usually enters these error
factors as the tangent of the angle, thus approaching infinity at
an elevation angle of 90°. For this reason Newton advocates deleting
all passes below 15° and above 75° elevation angles. Similarly
Stansell (1970) has pointed out the importance of the antenna
height used and the effect on the tangent of the satellite elevation
angle and tropospheric effect particularly in defining longitude
positions for East and West passing satellites. Berg (1975, 1976),
even after applying these corrections found that certain data sets
were of such variance from the rest, that the values should be
rejected in deriving a final solution.

For the purposes of defining the arithmetic mean position of
each site in the writer's investigation the following editing or
rejection criteria were adopted. First, data for elevation angles
less than 15° and greater than 75° were not used in the computations

for reasons stated above.

13
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A second rejection criterion was that there be no more than five
program iterations (IT) required for convergence on a solution.

This was chosen as a quick means of eliminating data lacking in
quality or quantity or both from computation of the mean. As will
be seen from an inspection of the tables in Appendix B the number of
iterations is closely correlated with the information content and
distribution.

The final automatic rejection criterion was based on first i
making a trial arithmetic solution and then inspecting all data for
deviation against the trial mean. All passes having deviations of
greater than 10 seconds of arc in either latitude or longitude were
flagged and not included in the final computation of the arithmetic
mean. Again inspection of the tables will show that passes with
large deviations are generally those with low or high elevation
angles, a low number of Doppler counts or a poor count sequence, Or
a combination of these. Although it can be argued that this is not
a valid procedure since it represents in some cases an ''overkill"

and in other cases the incorporation of data that would have been

rejected on the basis of probability theory, it does put all the
data on a uniform numerical standard defined statistically for

acceptance or rejection.
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SATELLITE RESULTS OBTAINED

Even though excluded from the computation of the mean and the
statistics of the position fix, the data eliminated in the described
editing procedures are included in the tables but are flagged
appropriately for easy identification. In Appendix B, tables 1lA-1
to 22A-1, are listed the satellite fix information for the data
used in this paper. In the following section the various statistical
techniques used to test the data samples for reliability are
discussed. Also in Appendix B are tables 1B-1 to 22B-1 which show
the satellite determined mean latitude and longitude as well as the
standard deviation and the standard deviation of the mean, and
tables 1C-1 to 22C-1 showing similar information but with the data

sorted to give a solution for each satellite by satellite number.

STATISTICAL TESTS OF RELIABILITY ADOPTED

The initial statistic that was calculated on all samples was

the most obvious one, the arithmetic mean. This is shown in

Appendix B, tables 1B-1 to 22B-1, where NP is the number of fixes,
N is the number of fixes eliminated from the sample and NSD is the
number of fixes used to calculate the mean. The statistical
parameters used as a measure of precision of the positional data

were the standard deviation of a single observation
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and the standard deviation of the mean

-
ST
1<xt'x)

n(n-1)

8. = &

o
M3

where n in the number of observations and x is the mean.

Tables 1B-1 to 22B-1 also give the derived average latitude
and longitude values and the standard deviation and the standard
deviation of the mean in seconds of arc for each station. Tables 1C-1
to 22C-1 presents similar information with the data sorted to give a
solution for each satellite by satellite number. As seen from an
inspection of the above tables, recognized earlier by Berg (1975,
1976), all satellites are not of equal reliability at any given
time. Satellite 54, for example, gave significantly different

results from the other satellites much of the time.

DISCUSSION OF SATELLITE RESULTS

Table 2 is a summary of the data given in Tables 1B through
22B-1 in the appendix and site and the number of observations
accepted in each case after editing for computation of the arithmetic
mean values of latitude and longitude. Also shown in this table is
the spread in maximum and minimum values of latitude and longitude
recorded for each series of measurements, and where the ship was at
the same site more than once, the weighted mean average of the mean

latitude and longitude values are given for the site as well as the
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arithmetic average. As seen, it is only at Honolulu that there is
any significant difference (approximately 0.3 seconds of arc)
between the weighted mean average values and a straight average of
average values for each series of observations. That this weighting
of values on the basis of the number of observations in each series
may be less preferable than straight averaging of series values is
evident from the following tabulation showing how the standard |
deviation varies with number of observations in a series. The data

are for Pier 18 Honolulu.

Latitude Longitude ]
N Std. Dev. Std. Dev. ¥
27 1.3 1.4 %%
29 1.3 1.3 |
31 1.2 1.4 E
44 1.4 1529
101 1.5 1.9
252 1.4 1.2 :
Avg. 1.35 1.51

As seen from the above there is no apparent systematic
relationship between the standard deviation values and the number
of observations indicating that some factor having greater weight
than size of sample is involved in determining the reliability of a
fix. That the above is a general situation is brought out in
Table 3 showing the spread between minimum and maximum deviations

from the mean for latitude and longitude along with the average

e e po—
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standard deviation values for each site. A possible statistical
explanation is brought out in Figure 2. 1In the figure the distribu-
tion of standard deviation values is plotted to see if they have a
normal distribution, and a plot presented to show on an overall basis
they are related to the number of observationms.

As seen from Figure 2, (1) the standard diviation value defines
a bimodal rather than a Gaussian (normal) distribution;
(2) they are only partially related to the number of observations
taken, and (3) certain sites are consistently subject to significant
probable error in both latitude and longitude. This last is indicated
by the values for these sites lying outside the envelope
defining a convergence in values towards the most probable standard
deviation to be expected. It is also to be noted that the standard
deviation values are not significantly improved by taking more than
55 observations at a given site, and because of the bimodal
distribution in values found, one should not expect better, on the
average, than a standard deviation of 1.3 seconds of arc for
latitude and 1.7 seconds of arc for longitude. The values which fall
outside the envelope enclosing most of the data points at first
glance appear to be a function of geographic location, and for the
most part are restricted to the West Coast of Central and South
America. However, this is not consistently true, and it can only be
concluded that the large standard deviations noted for these
observations as well as the bimodal distribution pattern shown are

functions of the satellites involved. The most probable explanation
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appears to be that there are errors in the ephemeris values, since

the data considered were edited to eliminate all values apt to be suspect
because of edevation angle values, or number of iterations needed,as

well as those values whose standard deviation values departed significantly

(>10 seconds of arc) from the mean.

RESULTS ON CHARTED POSITIONS VERSUS SATELLITE DEFINED POSITIONS

All of the charts used for defining position were the most

recent available, and except for the one for Ancon, Peru issued in
1923 and the one for Rabaul issued in 1966, all of the charts
represent post 1972 editions. As seen from Table 4, the scales for
these charts varies from 1:5,000 to 1:36,481, and for the most part
they have a scale of 1:10,000 and 1:12,500 (11 charts) or 1:25,000
and 1:35,000 (8 charts). If an average reliability of 1 mm is
assumed }or the ship's plotted positions at a dock or anchorage, on
a chart of 1:10,000 scale there would be an uncertainty of about
10 meters or 0.3 seconds in position. For charts on a scale of
1:25,000 and 1:35,000, the uncertainty is proportionally greater.
The uncertajgty in scaling coordinates for these charted positions, on
the other hand, is based on the spread in values obtained for the
positions whinh were scaled twice by two different observers. This was
of the order of + 0.2 mm.

Table 5 lists the chart-measured coordinates and the satellite-

derived coordinates. Table 6 lists the comparison of the chart-and
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satellite defined positions. It will be noted that seven series of
observations were taken over a four-year period for Pier 18 in Honolulu
Harbor and that the latitude error indicated is + 11.54 * .21 seconds
and for longitude + 9.23 + .20 seconds.

As Berg (1976) has reported what he regards as a '"best'" solution
position for Pier 18 in Honolulu Harbor, it is of interest to compare
this writer's coordinates for Pier 18 with those obtained by Berg
using the double pass method and the additional rejection criteria he
adopted in arriving at his "best' solution. In regard to this
solution, Berg (1976), after using normal rejection criteria as to
satellite elevation angles, iterations required, symmetry in Doppler
counts and number of Doppler counts greater than 5, used the computed
geoidal height from trial solutions as an additional criterion for
rejection. Starting with what would normally be regarded as
acceptable data for a double pass solution, Berg determined the
geoidal height for each pair of consecutive passes of the same
satellite. These pairs of values whose standard deviation in geoidal
height exceeded 2 ¢ from the mean were then rejected for determining
position location. In his solution for the position of Pier 18,
Honolulu his first trial solution using the double pass method gave
the following coordinates: Lat 21° 18.4042'; Long 157° 52.0146",
antenna height 34.35 m. The second solution after rejecting one
series of data whose antenna (geoidal) height exceeded the 2 ¢ limit,

gave the following results: Lat 21° 18.8054'; Long 157° 52.0166',




2
>

_I',

antenna height 32.26 m. The third solution after rejecting another
series of observations whose antenna height exceeded the 2 o limit
for this set of data gave the following results: Lat 21° 18.8062';

Long 157° 52.0151'; antenna height 31.09 m. This sample of data

was the one used to get a final 'best' position by repeating the
process outlined above but with respect to the standard deviation
for position coordinates not exceeding the 2 ¢ rejection criterion.
‘ In this process four more series of double passes were eliminated.
The final position determined by Berg (1976) for Pier 18, his
"best” solution, gives the following coordinates: Lat 21° 18,8140
(18' 48.48"); Long 157° 52.0230' (52' 01.38"). The position
derived by the writer is Lat 21° 18' 48.56" (average) or 21° 18' 48.28"
(weighted mean) and Long 157° 52' 01.56" (average) or 157° 52' 01.52"
(weighted mean). As seen the difference in latitude is between
0.08" and 0.20" (2.5 to 7.5 meters), and the difference in
longitude is between 0.15" and 0.18" (4.3 to 4.5 meters). Although
this degree of agreement is undoubtedly fortuitous, it does support
the initial assumption made in this study, namely that the method of
analysis adopted is adequate for evaluating the reliability of
published chart positions.
From an inspection of Table 6 and Figures 3 and 4 which are
graphical representations of the difference in chart position and

satellite defined positions, it is seen that the apparent degree in

error in chart position varies significantly and that there are

errors in excess of 50 seconds in latitude and longitude for several

e
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Figure 3
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places. As these errors are not related to either the date of

issue of the charts or chart scales, they are either real, or
represent abnormalities in the satellite data. This last is
postulated on the basis of poor agreement indicated for nearby
locations in a harbor using the same chart. See for example, Suva
and Callao. Whereas in Suva there is probably an error related to
the use of a wrong initialized antenna height for one set of data
there is a different kind of problem at Callao. This was noted by
Berg (1976) in using the double pass method to establish a position
for Callao. Berg could not resolve this discrepancy which he
attributes to '"causes unknown'. However, it could be related to
local electrical field interference as noted by Woollard and
Thompson (1974) at Bogota in connection with television broadcasts.
As Berg (1976) does not comment on problems in using the double pass
method at sites other than Callao, his position determinations for
Ponape, Palau, Talara, Antofagasta and Easter Island, the sites
indicating large errors in position as at Callao as well as Papeete
(site 1), were examined as to degree of agreement with the writer's
determinations of position. These determinations by Berg however,
are not all on the same standard of quality control as that for his
values for Honolulu since the rejection limit was 3 o for most sites
rather than 2 o for the standard deviation values. For purposes of
comparison with the writer's determinations of position, Berg's
solution with Doppler counts greater than 5 were used where available

and where the count was less than 5 the site is marked with an

asterisk.




Palau Lat
Long
Ponape* Lat
Long
Talara* Lat
Long
Antofagasta Lat
Long
Papeete¥* Lat
Long

Note:

BERG (1976)

7°19.8248'
134°27.3982"

6°38.7471"
158°12.030

4°33.7412'
81°17.3455'

23%39 2241°
70024 ,3384"

17°32.0200"
149934 ,3618"

(19'49.50")
(27'23.88")

(58'44.82™)

(12'01.80")

(33'44.46")
(17'20.73")

(39'13.44")
(24%20.36)

(32 101 520"
(34'21.68")

THIS STUDY

7°19'49.34"
134927'23.49"

6°58'44 . 74"
158°12'01.97"

4033844 51
81°17'20.44"

2808011 357 01t
70°24'20.40"

17°32'01.50"
149°34'21.80"

Easter Island was not determined by Berg.
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DIFFERENCE
RELATIVE
TO BERG

=0 16%
= 0,39

= 0.08"
0 L7

+0.06"
=0 29!

+ 026"
0L 1O

+HGasoM
+ 0.18"

As seen from the above comparisons the difference in values is

random in sign, and nowhere exceeds 0.39" and on average is 0.21"

which is insignificant in comparison with the observed difference

between the writer's determination of satellite position and the

chart positions for the sites in question.

The indicated difference

in chart positions can therefore be regarded as real, at least in

terms of the reliability of the data to approximately 0.20" in

latitude and longitude.

In the case of Suva the discrepancy noted

for King's Wharf site 1 relative to the other two determinations at

the same location is undoubtedly related to the use of the wrong

initialized antenna height for this series of observations.

of 75 meters was used for the first observations .

A value

er than the

more correct height of 54 meters which was used for the later

e




determinations. This explanation, however, does not explain the

apparent discrepancy noted between sites 1 and 2 at Papeete. The
most logical explanation for these discrepancies brought out by
Berg (1976) is that the ephemeris for certain satellites at times
ig in error. That the ship's position was located in error on the
chart, or else there are discrepancies on the charts for the loca-
tions shown for some of the port facilities, is not regarded as
being as an important source of error.

As none of the discrepancies between chart positions and
satellites positions exceed 1 minute of arc in either latitude or
longitude, it would appear that all the charts used have at least
this degree of reliability, and most a reliability of better than

20 seconds in both latitude and longitude.

CONCLUSIONS

In this study of the reliability of charted positions for port
locations in the Pacific area using the Navy Navigation Satellite
System as a standard for evaluating position location, several
points were brought into focus concerning the reliability of
satellite defined positions that had not been anticipated in
advance of undertaking this study. Although outside the primary
objective of the study, the general importance of these auxiliary
findings appears to make them worthy of inclusion as one of the

principal results obtained from this study since for the most part
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they are not alluded to in previously published papers on the
reliability of satellite defined positions so far as the writer is
aware. These can be summarized briefly as follows. (1) The standard
deviations in satellite-defined values of position of latitude and
longitude using all satellite passes are not improved by having
multiple observation samples in excess of 55 observations. (2) The
distribution of values of standard deviation for a series of
multiple passes converges as the number of passes increases towards
an intermediate value between a minimum and maximum value which is
not the same for both latitude and longitude. (2) The distribution
of values cof standard deviation for multiple observations does not
define a Gaussian (normal) distribution, but portrays a bimodal
distribution that is most pronounced in the latitude observations.
(4) In the case of both latitude and longitude position there are
certain series of malues whose standard deviations depart significantly
from the other values taken as a whole. In most cases both the
latitude and longitude standard deviations for the sites involved
appear to be anomalous although this is not always' the case.
Although most of these sites having an anomalous high standard
deviation value occur along the Pacific coasts of Central and South
America where there is a steep gravity and geoidal gradient, an
error in initialized antenna height does not appecar to be the
explanation for the anomalous values as other sets of values at the
same sites are not anomalous. As all data were subject to the same

selectiocn and editing criteria, there is, therefore, no obvious
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explanation other than that certain sets of satellite data
incorporated errors in ephemeris values at times.

In terms of primary objectives of this study it was found
that charted positions agreed well with satellite positions for
some locations in a given port but appeared to be less good at an
adjacent nearby location. In each such case it was found that the
standard deviation for the satellite position was anomalously high
where there were local discrepancies of the order of 5 seconds or
more. Although in part such discrepancies could be related to the
use of a wrong initialized antenna height in defining the satellite
position, this point could only be demonstrated for one site, Suva.
No relation was noted between the date of issue of a chart (all were
post 1923 editions with most post 1974), or the scale of the charts,
which varied from 1:5,000 to 1:36,460, and indicated errors in
position. 1In general, agreement was within + 15 seconds in latitude
and longitude, but certain sites (Ponape, Palau, Talara, Antofagasta
and Easter Island) appeared to have either one or both sets of
coordinates in error by 30 seconds or more. Although a similar
degree of error is indicated for Callao, this may only be an

apparent error as the satellite data cannot be regarded as reliable.
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TAPLE 18-2
AR I THMETIC MFAN SOLUTION AT HMOAOLULU,. PIFR 19 SOUTH
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BEST AVAI APYE €Y

TABLE 1A= 77

e ———

P/v KANA KEOKT 1972 FCSITICANAL CATA, FONCLULU . FAwWAL]
VOJRED PCRY SICE TO PIFR 18, 38.4 METFRS NORTH NF LAY 30f LNCATIDON.

DEVIATICN FACM THF wvEAN
(IN SECONDS OF &RC)

CAY GVWT SAT ELEV CFCM ATITUNE LONCITUCE IT CTS CT1SQ LATITUNE LONGITUNE
3C9 1ESC 42 42 C=F 21 1P S2.16N 157 2 30 14 fe? 1.%
209 203°F a2 20 S-w 21 1B S1.CON 1€7 2 2a 8 1.1 N4
e3ca zonF s 16 -t 21 18 47.19N 157 a 9 3 -2.9 -5.9
309 221 €9 S E=r 21 17 a9,80N 17 2 n 1 =0l 1.5
09 2364 €s 72 N-w 21 IR 49,72N 1%7 2 13 0 1.2 n.3
210 24 ca 11 c-w 21 18 17 €2 Z.pow 2 2c a 1.9
310 138 €3 26 N-F 21 18 17 €2 C.5ew 2 22 5 =J.a
210 %2 €3 22 L) 21 18 187 82 CauS6W 2 27 1 0.1
0 €3¢ a2 a2 N=F 21 18 I1€7 82 C.S56w 2 21 18 2.6
310 €<¢ Fa €a n-€ 21 18 1€7 51 *7.78w 2 16 1 3.1
aro  E22 a2 2s N-Ww 21 18 1€7 52 1.20% 2 23 13 el
310 Fa2 €3 15 new 21 1e 1€7 €1 %G ,PAw 2 12 2 1.2
210 1627 €a aa N=E 21 18 157 82  1.h2W 2 3a 17 0.7
210 11%€ es 51 S-F 21 a8 157 €2 0.96w 2 a2 1% 0ot
*310 12134 €2 1" S-F 21 18 157 €2 16,C8n R q 1 1641
0210 1:5€ €5 14 - 21 1A 187 €2 1.78w 2 19 n L)
110 1414 €31 G S-w 21 1R 157 €2 1.50wWw 2 an 0 0.6
®310 1750 a2 13 c-F 21 1A 157 2 2.70m 2 17 s 1e9
210 1P14 €a 2¢ S-F 21 1R 157 €2 2.40w 2 25 A 1.5
110 1542 ap ac S-m 21 1R 167 €2 0.Faw 2 a3 1 =91
J1C 2002 €a 22 S=wn 21 1R 157 82 1.22% 2 23 9 0.6
310 z14R ca 20 €-€ 21 1A 157 €2 0.C6w 2 16 3 =0.A
210 z2c¢€ €s aa N-F 21 18 157 €2 C 30w 2 31 7 “0.”
210 223z €a a0 S-w 21 18 157 62 N.Chm 2 39 15 %1
11y aa €< 19 New 21 18 8R.12N 157 €2 C.Chw 2 2K 12 0.1
211 zo02 £3  as n-S 21 18 43,30N |87 5] €6.16w & 24 0 -a.7
8211 <aA a2 < N=Z 21 12 €1,12N 157 &1 €G,.FAW 4 ? ] -1.0
211 £9¢C €a 21 N=F 21 187 ©3,40N ) oy ) 1.2%w 2 22 1 N3
211 72¢€ a2 27 N=-w 21 1B 40,56N |57 S1 S7.00w 2 30 1 -3,0
311 7ak ca ay N-Ww 21 1P 4R.I2ZN 157 €2 ] ,32a 2 a2 4 N.a
*311 aq1e a2 7 N-w 21 18 53.1CN 157 52  7.14w 15 o n 5.2
311 34 €a 1€ N-E 21 1B 4R.FEAN |57 52 2.16w 2 14 \ 1.3
211 1c22 €s 1P g-F 21 18 S2.0AN 17 €2 Q0.42w 2 22 o -0.5
311 1118 s4 “a New 21 18 47.28N 157 52 1.20w 2 3= 16 0.3
211 120€ €S 35 S-w 21 18 S52.2CN 157 S2 1e74w 2 28 10 CeR
31 1226 €3 ae <-F 21 IR 83,58N 157 €2 J.f0w 2 30 - 0.6
211 1512 €3 20 S-w 21 18 S0.82N 157 S2 139w 2 27 12 0.5
® = FIX NCY USED FOR COVMFUTATICN OF THE MEAN
TABLE 18-3
EPTTHMETIC MEAN SCLUTTCA, HCNOLULU, PIER 1B, 3P .4 METEOS NOPTH,
4
NP N NSC LATITUNE STANCARD CFEVIATICN STANCARD FEVIATICN OF THE MEAN
LONG I TUDFE (SECCNDS) (SECONDS )
37 e 29 21 18 8S,S2N Te2 C.2
157 €2 0.S0w 1.3 C.2

ALL PFCBLEM PASSES ARFE LISTED RELNW

vAYl N ITEFATICANS CEVIATICAN
15 >5 210 SFCS OF ARC
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TABLE 1C-3
BY SATFLLITE, MFAN SCLUTICA, HCNCLULU, PIER 18, 38.8 METEKS NCRTH.

SATELLITF NSO LATITUDF STANCARD FEVIATICA  STANRAPD DEVIATIUN CF THE wFAN
4 NUMBE R LCNCITUDE (SECCNDS) (SECNNDS)
i a2 = 21 18 ac,AaN 1.0 0.5
; 157 €2 1.26w 0.7 a3
sa 6 21 1R 45.RN 0.0 n.a
2 157 €2 1.A5W 0.8 0.3
62 ] Z1 1P 4G ,E3N CeQ n.a
157 52 1.45w 0.9 e
? 6e 6 21 18 43.A3N 0.9 0.8
157 €2 1.85w 0.8 043
es L) 21 18 aG,a3N C.9 n.a
127 S2  1.85w 0.8 043
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TABLE 1A-a 78
P/V KANA KFOK] 1572 FCSITIONAL CATA, HONOLULU HAWALL
MCCREN FZ~P RFPAIARS AT PIEQ 10,
CEVIATICN FRUM THE MEAN
(IN SF.CNDSE NF ARC)
LAY GMT SAT FELFV CECW LATITURT LONG 1T CTS CT5Q LATITUNE  LONGITUNE
It 1eas a? ar c.s 21 18 27.66N 157 ¢ 2 2r N =08
=211 1910 ea Al S-w 21 18 157 8 a 28 o =406
211 iC3e a2 1e S-w 21 1A 157 & 3 16 9 =040
2311 20=p L 7 S-w 21 18 157 8 5 0 0 3.8
21t 2z10 €s 16 N-F 21 18 2 oN 157 S 2 23 1 =11
I 2240 €a (X S-€ 21 1R 2H.26N 157 S 2 27 0 1.7
211 22%a €5 a8 A-w 21 18 2€.34N 157 * 2 32 ] =0.1
e212 2e ca S c-w 21 18 27.C6N 157 %1 %E.cAW 2 10 0 =0.3
® = FIX NCT USEC FNR CAMPUTATION OF THE MEAN
TABLE  1”-a
ARITHMETIC MEAN SCLUTICN AT HONOLULU, PIER 10,
NE N NSC LATITUCE STANCAFC DEVIATICN STANCARD CEVIATICN CF THE MFAN
LONGITUDE (SECCNDS ) (SEZINDS)
] 3 s 21 18 27.828 0.6 0.2
157 €1 SP.99w 1.0 Ce€
ALL PROBLEM FASSFS ARE LISTED BELOW
€AY GMT  ELEVATION [TERATICNS CEVIATICA
Qs »s >% 310 SECS OF ARC
3 1910 x
311 2958 X X x
2 24 x 5
TARLE 1C-4
EY SATELLITF == AG[THVETIC WEAN SOLUTICN AT HCAOLULU, PIER 10.
SATFLLITE N3D Largrees STANCARL CFVIATICA STANDARD CEVIATITN CF THE WFAN
NUMEEF Lena1TUne (SECCNDS) (SFCONDS )
a2 2 Z1 18 2R.18N Ce? 0.5
1£7 S1 SP.77w 0.3 0.2
€4 1 1 IP 27.66N
1€7 &)1 €€,56w
6s 2 21 1P 2R,18N 0e? 0.5
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TAALE tA-s
F/V KANA KECKI 1573 FOSITIZNAL CATA, FCNCLULU HAwWATL
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DEVIATICN FRCM THF WFAN
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#20% 1202 €a 14 N-= 21 18 S9,58N |=7 &2 3 1 1 242
205 1l4a ca sc N-w 21 1% 47.6aN 1%7 €2 2 34 3 -ne?
765 1°a0 a2 22 N-w 21 19 67.,73M |57 €2 2 27 13 “C.%
205 Jére c4 ap N-€ 21 19 47,808 1E7 &) 2 2= 7 =041
z0s 174z s 39 €-¢ 21 19 87,828 17 £} 2 24 5 -0.4
205 152°F €5 27 =W 21 1P 4%,AON |S7 €2 2 29 14 1.5
205 z1z2 €3 as S-w 21 1R E1,CFN |57 €2 2 30 2 2.7
236 110 £a G c-r 21 17 43,268 157 €2 3 33 15 ceQ
#2054 zSE ca 11 c-m 21 14 S3.16N 157 &2 2 17 a a.n
296  22¢ ca 2z €=t 21 1A A9 ,FAN  |S7 €2 2 25 n 1)
Z06  S0€ ca ae c-w 21 19 89,74N 157 &2 2 29 a 1.6
zch €22 €5 2a N=F 21 19 43,508 157 €2 2 2e 13 1.2
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ARPTTHMETIC MEAN SCLUTICN, HONOLULU, PIER |

TAALE 10-6

%y ANT. 2Ce7 METERS NORTH,

80

ASC LATITUDE STANCARO CEVIATICN  STANPAPC CFVIATICA CF THE MEAN
LONG ETUDE (SECONDS) (SECCNDE )
3 21 18 a8,70n 1.2 €e2
IS %2 1.70w 1.0 6.3
ALL PRCALEM PASSES ARE LISTED RELOW
DAY  GMT ELCVATICN ITERATICAS CEVIATICA
<is >7s >s 0 SECS OF ARC
251 1292 x
251 171a x
2%1 2206 x
252 112
252 1co x x
252  9ca x
22 1133 x
2€2 1326 x X
262 j4an x
22 1708 x
252 2048 x
2 456 x
2¢3 m38 x
2€3 1738 x
4 TAELE 1C-6
L BY SATELLITE, MEAN SCLUTICN, HCNOLULU, PIER 18, ANT. 2047 MFTERS NOATH,
SATELLITE NSC LATITUDE STANCARD FEVIATICN  STARDARD CEVIATICA CF THE WEAN
NUMBER LCNGITUDE (SECCADS) (SFCNNDS)
a2 6 Z1 18 &P, 36N 0.8
157 €5 C.77w 0.6
1 ca 6 Z1 18 a8, 34N 7.4
157 52 0.77w 0.5
62 7 21 16 aP,25N n.5
157 €2 0.85w 0.5
64 s Z1 1F 4P ,50N .9
17 €2 0,49w ne?
6% 7 Z1 1€ AR,2%N 0.5
17 S2  C.BSw 0.3
TABLE 1A-7
R/v KANA KEOKT 1673 FCSITICANAL FATA,  HONOLULU. 11
ENRT SIPE TO PTIEP 1R, ANTFANA 14, METERS NORTH OF S. END OF PIEQ,
NEVIATICN FRCM TYHE NFAN
i (IN SFCEONDS NF anc)
FAY GMT SAT ELEV CECW LATITUCE LCAGITLRE  IT CTS C1SQ LATITUDE LONGITUCF
g 200 144 €5  4C  A=w 21 1R 4F,APR 157 €2 C.20w 2 Je 17 -1.5
290 244 €3 3% 21 1° af,724 157 S2 C.lRW 2 14 1 0%
20  42¢ €3 20 21 18 43.9AN 157 €2 CalAw 2 19 2 Ce3
290 700 €a 3% 71 18 6H,AON 157 €2 2.,0aw 2 31 1 n.a
zG0 rac 42  ao 21 1A 47,52N 157 2 1.74w 2 34 16 -7.6
23C 152« a2 1€ 21 18 47.72N 157 €2 2.16w 2 23 15 -0.3
260 12ca €5 7€ 21 1R 47.29N 157 €1 €E.2Cw 2 22 1 -3
230 14ca €3 18 21 1B 47,046N 157 &2 0.3Cw 2 1A 1 -1
250 154 €3 4a 21 1R 27.74Nn 157 =1 6,19 2 28 a 1.4
G0 104 €& 16 21 1A 43.,3AN 157 S2 2.Cawm 2 2% 9 1.2
z60 z002 a2 21 21 1R A3.50N 157 S2 Z.a0w 2 22 s 1.3
297 z1ae  ap 38 21 18 40,338 1€7 €1 £4.72w 1 16 0 0.7
230 2214 €3 < 21 1A S1,72N 157 S1 SP.atw 6 3 2 3.8
z7n z34€ €4 1€ 21 17 5N, 1€EN 157 €2 1.pcw 2 23 1" 2.0
291 €4 €5 71 K=F 21 1R S9,46N 177 49 ] o 11,3
251 zaa €5 S A-w 21 I8 84,54N 17 €2 A o 0 c.a
z31 r4c &3 f4  AN-w 21 18 157 €2 2 26 A -1.%
261 €12 *a 14  N-E 21 18 157 €2 2 21 19 -2.8
251 7848 a2 1S N=E 21 |® 167 €1 2 22 10 -C.3
. 231 Pca €4  SK  New 21 IR 1€7 €2 2 A2 9 -1.8
261 €30 a2 50 N-w 2] 1R 157 €2 2 22 12 -C.5
Z91 %50 = 35 N-£ 21 1A 157 =2 s 53 s 6ol
261 113z €4 21 N-w 21 18 1€7 €2 2 W15t 12 1.7
Z91 1220 €5 33 <= 21 1A 17 s2 g A 16 -
271 14CE  £5 18  <-w 21 1A 157 =2 2 iggs b €9
291 1572 €3 €G  €=F 21 1A 1£7 €2 3 2+ 0 0.8
#2351 154 €3 14 N-E 21 IR 1€7 €2 2 10 0 ~21.8
291 152¢ fa 71 S-E 21 1R 157 €2 2 3 0 Nk
231 zr€2 a2 €7 €-¢ 21 |° 177 52 £ 00 0 1.0
€291 (€4 €3 12  S-w 21 ie 127 =1 4 = 1 ~15.5
¢ ®2G]1 22ac a2 17 S-w 21 18 e dbon 6 15 ¥ 24
q 291 z7€ €4 a%  <-w 21 18 157 =2 3 Hku 1" 1.2
252 ¢ f5 37 N=E 01 1A 167 €2 2 30 3 -1.9 2.3
3 202 1fa €5 27 A-w 21 18 187 &2 2 32 5 -n.5 -0,k
i i52 z4e #3577  N-F 21 18 167 =2 & &y 1 cel 1.5
L 232 a3 3 12 AK-w 21 IR 1€7 22 31 1 -e.l o]
zaz 7¢e €4 SE  N-E 21 18 167 €2 2 29 ] =043 1.0
] 272 ik a2 fa4 AN=F 21 1A 1€7 €2 g s 15 -n.? 0.1
#2292 1C24 42 14  K-w 21 18 1=7 =2 g e Q -1.9 0.6
222 104z =& 55  N-w 21 1R 187 &2 2 130 18 1.2 fel
252 1136 €5 12 S=F 21 A 187 2 & ~1\8 a Ce? 1ed
262 121r #3883  c-w 21 18 157 2 2 32 15 aeR “1.5
292 1414 €3 26 <-E 21 \R 157 =2 2 14 0 -0, -0.7
272 1< €3 31° w 21 18 1£7 =2 SO ] 22 2.8
292 132 fa 2B €= 21 1A 157 =2 2 26 s 1.0 141
292 15%¢ a2 23 <= 21 18 187 €2 2 19 n .2 0.7
® = FIX NCT USEN FORE CONMPUTATICN NF THE NMEAMN




4ns;,,, '“»"L.L Lu »
TABLE 1A-7 (CONT ) 81 |
£/V KANA KEOKI 1573 FCSITICNAL CATA, FONCLULL o HAWALL
ECRY SIOFE TN PIER 18, ANTEANNA 14,4 MFTERS NCFTK TF S, FND CF PIFR,
PEVIATICN FRCM THFE wEAN
(IN SSCCNDE NF ARC)
1 DAY CMT SAY FLEV GFCM LATITUDE LCAGITUCE 1T CTS C75Q LATITUDE LONGITUNE
232 zc1® [ 3 S-n 21 e 197 82 j.32m 2 19 2 -n.2
292 z1a2 a2 3e S-w 21 18 17 82 Cl.Paw 2 32 15 ~)e7
i92 z202 te €s - 21 1 1£7 €2 1,92 3 24 0 C.8
®2392 2290 Se 1 c-w 21 18 1€7 €2 €.35w o 15 1 .,
€223 202 €3 21 N-€ 21 18 127 &3 »1,39w 2 24 " LLPL ]
253 ac¢ €3 ae Ne-w 21 198 157 €2 2 19 i 0.3
#2293 €20 €a 2z N-F 21 19 17 €1 2 27 13 ~7.0
273 744 a2 17 =T 21 e 157 €2 2 20 t ~tel 4
£33 E0E€ fa 39 N-w 21 1P 127 =2 2 a2 13 ~Ne%
293 S3C a ac N=Ww 21 1R Q62N 1€7 €2 2 26 1 0.2
> 2531 548 ) S1 N=-F 21 » 1€7 €2 2 as 17 0.7
p 262 112¢ ca 1¢ N-w 21 19 157 €2 2 23 1 Ne%
293 1230 €S 56 - 21 18 1£7 52 2 3 18 2.%
€233 12128 €3 e €-& 21 18 1=? €2 4 LY 1 7.3
€293 1419 €S 1 S=w 21 1R 15?2 52 3 15 2 2.3
*231 3528 £3 a2 S-w 21 1p 157 €2 [ 20 2 1.5
€253 1830 e 76 S-w 21 18 12?7 €2 2 33 1 1.3
233 zcana a? £a c-£ 21 18 15? 52 2 26 0 0.4
293 z112 ca 2= €-F 21 1p yoy «2 2 18 3 21
%293 z234 a2 9 c-w 21 18 157 €2 ) 12 s - 1.7
233 22¢m €a 3a c-w 21 18 157 €2 2 30 1 =01
: z9e 1€ (3 =1 N-F 21 18 €7 &2 2 3a 13 1.7
4 254 2ne €s 19 N-w 21 1#° 57 €2 o 2R 13 .5
®2548 2%¢ € 76 N 21 18 €7 52 5 27 - ~0ah
€258  aarF 3 € N 21 23 €7 ae [ € ] -237.2
zca 719 €a 73 N 21 18 =7 €3 a a2 1 Se0
z¢a  e32 a2 L] N-E 21 1e € €5 2 22 15 9.3
234 fFEF s 18 N-F 21 1A 57 € 2 25 1n -2.2
z54 1c2¢C a2 1= N-w 21 1R s7? €2 » 19 € - 1el
2G4 1Caa ca as N-w 21 18 €y €2 2 a2 (] -1 n.3
294 1142 €5 21 (13 21 1¥ 5> €2 2 25 11 (0 ol
234 1224 s 33 S-w 21 18 7 £2 2 2s 13 1 -le%
296 1az0 £3 le S-F 21 18 57 s2 2 14 (] -1 0.2
294 1e”¢€ €3 22 €-w. 21 18 57 €1 2 24 7 ? -7.0
Z9% 12482 €a a9 €-€ 21 18 57 £2 2 30 7 o -0.2
254 1352 a2 2= €-€ 21 1R &> €2 2 27 3 1 1.0
®294 2(22 =4 7 c<-E 21 qe €7 £} 14 o [} =15 =19.%
%4 zi3e a2 32 c-w 21 18 €7 €2 2 21 15 1 0l
ezca 22C¢ =2 73 =€ 21 18 €7 €2 9 30 0 1 13.3
294 2239 €5 21 N-E 21 12 &P €D 2 2R 11 -2 0.8
#2686 2354 sa 7 S-w 21 18 €7 €2 2 7 3 -2 2.7
25 114 €s a7 Aew 21 1R £7 £2 2 3 17 -1 “1.F
zss 2ca 63 a0 N-E 21 18 €7 €2 2 19 3 -0 0.4
295 2568 61 2¢ N-w 21 18 57 €2 2 13 1 L3 0.1
| 795 €30 £a 32 N=-F 21 18 ] €y €2 2 30 14 -0 -0.2
[ 265 73R8 a2 15 N-F 21 18 4%5,92N 157 52 O.Baw 2 24 e -1 -0e7
|
i ¢ = FIX NCT USED FOP COMPUTATICN OF THE WMFAN
i TARLE (A-7 (CONT,)
i F/V FANA KEDKT 1973 PCSITICNAL DATAs  HONOLULL . ALt
B PCRAT SINE 70 PILR 18, ANTENNA 14,6 VETENS hrnyn or S, END CF PIFQ,
| DEVIATICN FRCWM THE MEAN
B (1N SECONDE OF A7C)
% CAY CMT S&T ELEV GFCW LATITURF LCACITUCE [T CTS CTSQ LATITUDE LONGITUNE
i 255 €1e €a 2s N-w 21 18 46,PON 1%? =2 ,22w 2 2e 14 1.4 0.2
i 255 22 a2 a2 N-w 21 18 aA,74N 157 €2 C.55W 2 33 16 -1.4
| 295 <=2 56 6¢ N-E 21 18 8R,24N 1¢7 82 C.1Bwm ? 34 0 Ne1
k $239%5 1140 ca 1 N-w 21 1A a€.aaN 1€? s2 3.1Aw 3 17 k4 -1.7
' 9265 1240 €5 79 c-€ 21 18 89,58N 157 €2 22,P0w 3 an 1 1.8
.25 1334 €3 53 S-€ 21 1R 5?.49N 157 €2 13.5Cw 2 16 2 9.e
#2395 ja2F €5 7 S-w 21 1P 17.50N 1E? €2 A.78w 2 o 0 =10.7
255 1514 “3 S8 S-w 21 1A A3,6€2N 15?7 €2 21,4Rw 2 <2 3 1.5
Z6% 17¢a ca 1e €=F 21 1P S1.345N 157 52 Z.Caw 2 19 a 3.2
. 295 133P €a 5= S=w 21 1A A9,90N 157 €2 cC.Faw 2 3 < Ce?
‘ 295 20aa a2 57 S-F 21 13 45,14N 157 €2 <S,29%w 3 2¢ L 1.9
€256 =a4 £a 11 N-E 21 1R S1.4AN 157 52 3 1% 7 3.3
z96 728 £a Aa N-w 21 18 87,878 157 52 2 27 1 Gl
265 #2A8 as 61 N-€ 21 17 47,46N 157 52 2 27 9 -Ca7
29¢ coa ce 23 N-E 21 18 47,108 157 €2 2 24 1 =11
€266 1C1F 12 1 New 21 1A 44,cen  £2 £2 & 1? 9 N.A
296 10a° e 15 N-w 21 1R 8A,C9N 157 52 2 33 16 =1.5
2G€ 11%=2 {8 31 . S=F 21 1P 4R,ceN 1%? E2 2 29 13 0.2
z94 123p €s 22 S-w 21 18 89,92N 157 S2 2 2% 1 0.5
z6€ 142R €3 as €-¢ 21 19 9.6€6N 157 §? ? [l [ 0.5
266 1650 €4 s¢ c-2 21 18 85,26N 157 E2 3 27 0 1.1
235 150 a2 29 =& 21 1R 4~,50N 157 &2 2 14 3 “1.7
ez5€ zc2¢ cq 10 s-€ 21 18 8S5,C0N )57 8) 3 13 2 -3.2
#2795 20132 3 14 c-w 21 18 47,0aN |57 €2 3 14 a 1.1
25F Z13% a i S-w 21 18 43.32N 157 €2 2 2% 18 1.2
5% 2210 ca %3 S-w 21 12 87,768 157 E| 2 20 0 -n,a
25¢ 7240 £s 11 N-F 21 18 45,488 (77 72 2 2? 2 “1.7
®296 240¢C “a 4 21 1° 21.54N 127 &2 6 0 " ~2F A
267 12¢ és 33 21 19 a«,3jen 157 €2 2 20 0 “1.°
z97 z2¢ €3 43 21 18 &9, aAN 157 &2 2 18 2 0.7
267 aca €1 1e 21 17 4€.52 127 £2 2 24 11 1.2
zar  €3m “a ar 21 1A 157 82 2 2§ 2 =11
ZsT  13€ a? 21 2t 12 157 €2 2 2& 12 1.0
0257 PlA ca 7 21 1R 157 &) 2 [ 0 3.9
257 o2 €a 18 21 1° 157 =2 2 21 a “1.7
257 320 4> e 21 19 157 &2 2 1) 1. “142
2267 G686 <4 re 21 14 1€ €2 2 34 t =3
8267 110% £5 1¢ 21 18 157 s2 2 13 S 1.1
0257 1148 ca 7 21 10 1=7 S1 i & 3 3.4
267 1250 €5 n2 21 18 4R,aBN 157 £1 2 3 15 0.3
237 13acC €3 2n 21 I¥ S1.HAN 157 S? a 20 5 Je7
257 1524 €3 a) 21 1% SA.52N |1E7 %2 2 23 1 2.8
| 267 18972 €a 22 21 18 49,38N 157 52 2 26 7 1.2
257 1948 €a 38, 21 13 43,€62N 1°7 €2 2 3y 10 1.5
#2567 2ca0 a2 75 21 12 87,9aN 157 52 9 o 0 =N.2
257 zu1m ca a2 21 1P 47,68N 157 52 2 2 15 0.5
® = FIX NCT USED FNR COMPUTATICN OF THE WNFAN




.
TABLE 1€8-7 82
ARITHMETIC MEAN SCLUTICA, MCACLULU. PIFR 18¢ ANT. 14,6 MFTEPS NORTK,
NE N NSC LATITUNE STANCARD CEVIATICN STANCARND CEVIATICAN CF THE MEAN
LCNGITUDE (SECCNDS) (SECANPS)
138 37 101 21 18 4R 1IN 1.% Cel
157 82 1.56w 1.9 0.2
3
ALL PRODLEM PASSES ARE LISTEC BELOW - $
Cav GMT  ELEVATICN [TERATICANS CEVIATICA
<15 7S >5 >10 SFCS OF ARC
230 214 X x
291 54 X
261 244 X X
251 €12 X
251 154 X x
251 1€a8 X x
21 22a0 x 3
292 434 x
202 1724 X j
2¢2 1134 X
2¢2 2350 X 2
2613 2c2 x
23 £29 X
293 1324 X
293 t4iR X
23 1fcB x x
293 15130 X
2¢3 223a X X
25a 256 x x
258 aan x x x
254 2022 x x x
254 2295 x
254 23€a X
255 1140 x
295 1249 x
2%¢ 1334 X x
265 1428 x X
26% ca4 X
256 1716 X x
256 2025 x
266  2nA2 X
e95 2400 X x x
267 Ala x
267 as6 x
267 1106 X
287 1145 x x
27 2040 x x

TAALE 1C-7
BY SATELLITE. MFAN SCLUTICNe HCNOLULU,., PIER 18, ANY. 14,6 METERPS NORTH.

SATELLITE Ne€D LATITUCF STANCARD DEVIATION  STARCARD DEVIATICN OF THF NEAN
NUMEER LENGITURE (SECONDS) (SECONDS)
a2 2s 21 1R 4R.0O0N 1.2 0.2
157 €2 1.74w 2.5 0.5
sa 1?7 el 1P AF.22N 13 0.7
1€7 €2 1.28w 2.2 0.5
€2 20 21 18 412N 1.3 0.3
: 157 =2 1.44W 2.2 0.5
€a 20 21 18 a48.13N 1.3 0.3
: 157 €2 1.64w ze2 0.5
s
g es 19 Z1 1R AF.08N 163 0.3
157 52 1.264w 241 0.5




Gdnd . f ol Dt A JeS]

R/V KAMA KECK] 1G73 FCSITICNAL DATA,

SECUREN wlTH PCRT SIDE TD PIEF

CAY CwT SAT ELEV GFCw
2¢0 (L) 80 N=w
ato0 42 25 N=F
a3e L1 12 A=F
%2 a2 38 New
e2¢C €3 &1 N=w
€12 €4 7 N=w
Ed2 s se E=E

1C18 €S 1+ S-w

ic3e &3 3e E~F

111¢€ <5 L] N=F

121€ £l 21 S~w

1202 SS 21 A=w

1514 €a ac €-F

1702 €a a S~w

1718 T 77 S~w

1782 £a sc S=%

1000 a2 ? S~w

153¢ 54 11 S~w

20290 £S5 a2 N=F

zzte €5 18 N-w

r 2234 €S 12 S~E
3ca € €3 2¢ New
3¢ 392 €8 % N~E
L i as0 €4 12 ANew
3Te =2R €4 a9 N~F
e3ca  €aa a? 3 New
3a  7)a €a 1€ Aew

354 744 €S 23 S~€

354 s2e (3] a2 S~w

38 1012 SS 10 N-E

34 1126 €3 S C-m

. 114 s9 77 Rew

L] 1244 €s 7 N-w
162¢ €a =4 | E =k
1612 ca 27 S-w
1652 ca 23 S=E
1804 a2 23 S-w
P30 €a 35 S-w
123€ €5 15 N-F
z11e S as N-w
Z310 ss 3% €<E

5€ 59 re S-w
216 €A 2% N=-F
anc €a 3a N-w
438 €4 17 N-E
LI 42 I N-w

¢ = FIX NCT USED FJP CONMPUT

NNV INNVUNVANRNNYNUN VAN
- - -

- . s - -

P ANNRNN VANRNNRNRNRORNVNNRNNRONNNN N

4 mem————

LATIYUDC

- - - -

22023 PPPOPDIMDOTDDIVEBIDDVED PRPXILLVPILVADTIDIBD®

47.€aN
47,%2N
482 .90N
A7.10N
asS.8eN
ah.1aN
aq.7an

- - - - -

a7.0aN

46.62N
N OF TrE

o

K/V KANA KEOKI 1973 FCSITICNAL CATA,

SECURED wlTH PCRT SIDE YO

AY (MY SAT FLEVY CFOM
eS e€22 4 a? N~w 2
s eaQ a5 71 S~F 2
£S5 128 £S 10 S~w 2
€S 1048 €3 3¢ €-€ 2
€5 122¢ €3 14 S~w 2
$S 1338 €s 10 S~€ 2
25 1822 £4 7¢ C~w 2
€S 17608 A2 72 S~w 2
S 174¢ <8 {-{ - St 2
€S 1€s¢ a2 ? S~w 2
€5 (G3e €4 + S~n 2
€5 2939 €S X} N~E 2
€5 2218 6S S New 2
¢S z2ae €3 AL S~w 2
155 1 €3 19 L] 2
€354 2 £a 71 N~w 2
- el o 42 7¢C N~E 2
184 = = LY} N~E 2
*3I5€ €4 42 7 N~w 2
®355 72 €a 12 N~w 2
a6 7% e 34 S 2
3% 53 €S 3¢ S~w 2
Js¢é 112 63 e N~F 2
*3%6 121 €3 12 New 2
2¢6 143 €e a5 €~F 2
336 1F1 a2 38 Seg 2
%5 16 30 g~ ?
3%h 160 2 21 C~w 2
L6 1*a 4 ar E~n 2
3c€ 194 S 221 N~F 2
3se 212 s 3¢ New 2
1€8 224 S 21 Ss& 2
#3356 223 3 a2 N~w 2
389 ? 9 29Q S~ 2
asr 22 . 3¢ N~F 2
=Y 3= 2 23 N~F 2
I57  Aa 23 N~E 2
287 =5 2r N-w 4
3I=7 €2 3¢ New 2
®3%7 7C¢ 12 Sag 2
387 &8¢ .| 71 S~w 2
257 1022 S5 18 N~E 2
357 08¢ 63 73 S~€ 2
257 1204 s9 50 New 2
357 123¢ €3 S S~w 2
3E7 124¢ L 14 o 2
23%7 1220 a2 11 S~F 2
® = FIX NOT USED FOP CONMPUTA

- - - - - - -

- -

A e

LATITUDOE

17 4%,07N
19 493,20V
IR 8S.CEN
18 S2.2AN
1R 49.7aN

- -
DUIDDDD

r

RAAAANANMAANARNANAD AR

NNNN NNSNNNYNNNNNNNNNNIINNSY NNNNNNNNNNN N NNCINNNSNN Y
ANARAMANNARNNR NARD AN

e
ANRNANN NUVNVVNVV=URNNRNRNNNNNN VRNV =NNNN SNV I YaN A

IR AARAAA AR RN AR AAN

- - o - o o ot ot

MARAAA QTAIAA A ARG ANR R RAN NN

MAAN N

PLER A,

- ot ot ot 2 o st ot e o

MARAAINAAN AN AR
MAAARRAAINANN N An

NNNNNNNNNNNYNN
R LRV P TR VT VRV TN

ROV ARV ACARRAALY Nea A A
AR AR DR ROV AT AR A

NNANNNNAINANSGYY VI NNYNN NN NN NN NN
NMRNNRN == =NAANVANN NNV VVNN IRV =N

MAARADNARNA RAN AN
MARNRD AR A AN DA

T oo o o o o ot ot et e 0 08 00 O 0 e o e S 00 B

T
»
2

1A-8

HONCLULL »
TANTENNA KEIG

14-8

HCADLUL U
CANTENNA FEIGHT® $19.0 WNETFRS,

LCAGITUCF

CeShw
a,c0w
2eltw
23.R2w
1e22w
Ned2w
1eE2m
€Ge22W
SEe78m
TePAw
44070
Cofirm

120w
CeFaw
Cefaw
Coraw

Awhll
HT* #19.0

1 CcTs
s

20

»

RN W=V W
2= DMOLOMOVNNIIWO SN
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CYSQ LATITLDE

16
7

-
W=NP D WENINUSLUPOSNOZI A=W OPW NODNWOONOOWLNR=NUNOOU S

- o - -

cisa

16

ON=NVOO=I» 00~ND

METERS,

DEVIATICAN FRCVM THE MFAN
(IN SECONNE OF aaC)
LCNGITUNE

]
O0OVN0 ==Q00
EEER)
") - -

Q. DN =R DD N -
DB W YNNI ORIV

o

.

-

L
R
ODWN -

DEVIATICN FRCM THE WVEAN
(1IN SFCONDS OF aac)
LATITULNE LCNGITUDE
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v !
]
s \
Bl ;
t J :
L i k
TAOLE  1A-8 (CONT L)
84 i
P/Vv KANA KECKT 1573 FCSITICNAL CATA, FCACLULL . HAwALL
SECUPED wliTH PCPT SIDF TO PIFR 18y *ANTENNA FEIGHT® #19.,0 WMEYERS,
PEVIATICN FRCNM THF MEAN
(IN SFCONDSE OF APC)
CAY CwT SAT ELEV CECM LATITUDE LENGITUCF IT €7S CT1SQ CLATITLOF LONGITUDE
€a as C-n 21 1A 49,5AN 1=y 82 1.PAW 2 24 8 1.3 Ced
Sae S S=E 21 19 a5.72N 157 52 Oelw 2 10 3 =245
a2 (-1 €-n 21 18 43.14N 187 €2 CoellwW 2 34 15 79
sa 75 S~w 21 18 42,02N 157 52 229w 2 33 15 28
a2 7 S-n 21 1R 15.42N 1€7 €2 22410m ] 0 c
€S as N=w 21 1B 4R, 7NN 187 =2 2.00% 2 32 15
&3 6? N=-E 21 18 47.7¢N 1%7 S2 Q.30w 2 28 1
S5 &1 S=F 21 18 49, 1€N s &2 J.THW 2 27 13
€ 12 N-w 21 12 S1.1PN 17 S1 SG.09 2 11 2
€S < S=w 21 1R 43,02N &7 €2 2vlbn | 2 11 4
€a 13 N-F 21 18 4°,28N 1F7 €| SF.,aaw 2 1€ 6
a2 ] N=F 21 18 SA.7EN 157 S2  7.3°w 8 7 2
€a €2 A=W 21 1R 4a6.F2N 157 %2 ?.CoW 2 27 14 o
ca 7 N=F 21 18 49,3€N 157 5 SP2.00W . 2 0 o 2
a2 7P N-w 21 1R AP,ENN 187 €1 S§7.73w P [} n .3 2
L EC N=F 21 18 a7,40N 157 S2 1.2%9% A 0 0 od =% 3
a2 7 N-w 21 18 5n,78N 157 =1 a [¢] n 5 -1.7
sa F N-w 21 18 37.,4¢4N 182 52 6 ? 3 7 1.5
£5 an S=-F 21 18 28.40N 1872 €2 2 ) 19 .8 0.7
€5 21 S-w 21 1R AT.94N 1E7 §52 2 22 14 o3 -0,2
% ac K= 21 18 AS,72N 1ET S2 2 3s 17 5 1.C
&3 27 S-w 21 1R 43,20N g7 &2 2 30 16 o9 2
s9 29 A=W 21 18 44,94N ISP 52 2 27 12 3 1
€a ~a €=k 21 1F QA FEN 1S9 52 2 39 17 NS =%.2
1€10 a2 a] S=¢ 21 18 33,9CN K2 S2 2 31 15 %7 Qe
1€3c (X 12 C-w 21 18 43,532N LE7 ‘€2 3 17 a 1.7 1.2
1€5p 54 39 €=F 21 1R ap,SE6N 1S7 S? 2 13 15 1.3 CeS
EIs€ 42 15 S=w 21 18 49,08 1ST7 S2 2 2a 5 N.a Ne¢9
1552 £5 1a N-f 21 1R AGSAN 157 =2 2 2 9 “1e2 -0,
2126 6% 20 N-w 21 19 47.,40M 187 €2 2 2a it 0.8 041
221¢€ S35 12 S=F: 21 1P 29,PaN 1S7 €2 3 1.6 L) 0.6 N
2acc €9 7 S=w 21 1P A4).€E2N EE2 5D 2 2R 14 1.4 =0
z3cC €a e N=E 21 18 47,34N 157 €2 2 o 1 -0.9 -1
2S¢ 42 &) N=-F 21 18 47,70N 157 82 2 29 14 =Ce5 -1.2
are £4 1€ N-w 21 18 47,7FN 157 =2 2 23 11 =Ce0 0eS
aac €a 31 N-£ 21 1P 4F.GS8N £S5 7282 2 29 3 -1¢2 =13
caa az 29 N=w 21 1R AT7.76N ) il ] % 23 9 -".8 o
€34 <4 2% N=w 21 1B 44,S6N IS? S2 2 2F 12 =15 ]
71€ €S 1< S=k 21 18 50.19N E2y ‘g2 2 25 5 1e3 9
sen €5 €1 S-w 21 18 a3.,44N 157 =2 3 37 18 1.2 -1
cca S9 10 N=F 21 19 47.3aN £S2 'q2 S 15 7 o3 2
105€ €3 71 S=w 21 18 4°8,42N [fedia ) 2 3 15 Q2 -0
113¢ SS 77 A-w 21 1R AB.SEN 157 51 SE.70wW 2 JE 18 =1.5 -2
124¢ €3 7 S-w 21 18 32,3aN 157 52 1020w 12 0 n =159 a
122¢€ Sl 2 N-w 21 18 57.P4N 157 S22 216w 3 n 0 QA ]
§2%€ €a 2% S=-€ 21 18 A49,F8AN L5r 52 2.1%w 2 27 13 1.5 n
is1e 42 E2 S=& 2?1 tR 46.PON 157 52 0.20w 2 16 a =18 -1
® = FIX NCT USSC FNR CCMFUTATICN OF THE
TARLFE 14-8
/v KANA KEOK! 72 FCSYTICNAL CATA, OLULU, HFAWALT
SECURED wITH PLAT SINF TC PIER 1B, 'ARTEMNA FEIGHT® #19,0 METERS,
NDEVIATICN FRCM THE WNEAN
IN SFCONDS NF anC)
GvT SAT ELEV GECM LATITUNE LCANGITUCE tr CTS CTSQO LATIYUNE LONG! "UCE
1£42 €a 33 S-w 21 18 A%, EEN 157 =2 1.70w 2 27 ;] T2
1610 4 13 Ssi 21 1R S1.30N ) AR 1.22%w z 1F o =Je2
174¢C a2 60 S=a 21 1B 4R .72\ &7 =9 Ce20w 2 34 16 =12
Brse e SE S-w 21 182 49.14N 157 €2 1.22w 2 34 17 -0.2
1604 €S 11 N=t 21 18 a9,5AN 157 &2 CoC w 2 1% %4 =1e=
<CsC €5 5€ N-w 21 12 86 .6DF 157 % O«.Paw 2 32 15 =Je "=
z2arR €3 {4 § A=w 21 1R 45,4uN $&7 3 INCEW & 18 1 280
3a {52 4 N=w 21 IF GWSSeN  1E7 S22 dt.2fF € 0 0 2c.9
144 €a 20 N £ 21 R 1EY &) Sevraw 2 25 A -1e7
20a a2 < N=-F 21 \8 157 €1 $Selaw 3 12 & -rfe3
a2e Fa a2 N-w 21 18 157 €2 1.38w 2 a 17 -1 =91
258 sS4 5 A=E 2t 18 1E7 22 fellW 2 < 4 ! =-1.3
asa a2 63 N=w 21 1m 159 €2 530w 2 30 (-] -0 “-1.2
€a0 ca 7% New 21 1A 157 %2 CofuW 2 as 16 -f.9 N.9
€3¢ a2 7 N=w 21 18 157 €2 a.C2w 2 0 C ©.3 ?2e=
232 3 7 New 21 18 157 2 4.60W 1 0 0 =040 (|
F12 L (3 gt 21 19 [E7 &9 Je34w 2 36 2 n.= 1.2
¢* A 1CIC (3 14 S-w el 1P E&7 52 CeSaW 3 22 10 1.2 =N 3
2¢0 1€232 S5 29 N=€ 21 18 L&y ®3 fexow 2 21 16 =12 =02
J€0 ¥1%2 .5 15 C-w 21 IR §52 S2 1.50w 2 oo 1 Ned Dol
3en 121k <53 31 A=W 21 18 157 €2 1.349w 2 32 ih =247 =71
®36€0 14°2 ca pe c-w 21 1R 17 =1 SG.PAW 2 16 17 C.a —1.%
28C 1604 a2 “s =] 21 18 1853 =2 1.°Pw 2 32 Ll 0.7 0e&
*3€0 1F42 €a 7 S-w 21 18 115¢ Se 4.30w 3 2 n -4.) Pe0
3¢ §702 .9 S ke o 71 18 €7 S2 LeCRW 2 33 15 e > 0.5
I€0 p2%2 a2 1P S=w 21 18 ) sk 170w 2 24 11 0% Ce
Jen 1pAR €a 15 S-w 2y ke &2 52 2efAW 2 hatd | ol 10 Cot
30 230C -4 %1 RN=F 21 19 = S 2.2%w 4 29 § o =“0e2 0.8
¢3¢0 2150 63 i S 21 13 1= £2 18w 11 o] o 2743 "5
e3rC 2272 €3 IS N=F 21 ¢ 1T €3 V.,545w 7 13 1 ned €l
JhG 2332 el 72 S=w 21 1A 1wy €2 C.C w 2 206 n =03 =lef
*2¢) 240 €4 72 N=-F 2] 18 47.PH8N 1> 81 TEVIaw € c ] L FO: | =27
8y J=2 a2 3s N=T of R @¥srRN |87 83 Gettw @ 2R 2 =03 0.2
LR 419 ca S N=w 21 1R 4G.S5NN e =@ 1e€2n a L 1) 173 e
2¢&3 a4k €a 39 N=F 28 18 475198 (187 ©2 1e20W 2 3l 2 =11 =0}
4l | L2 Lo a2 24 hew 21 19 a7,Fan { b 1.09w 2 23 148 “0.5 ~0+2
3¢ €3¢ e 21 N=w 21 18 ae.°99N &y = 1e2wW 2 27 12 =18 2.5
3¢l 724 £S 28 s=E 21 1P 4G,G2N |87 82 2.P2w 2 33 e 1.7 1.3
B3] S1C €S 3 E=n 21 1P AN ,AAN 157 S OeNEw 2 3% 15 1.5 =1.8
3€1 1104 c3 50 § 21 18 1E> 8o 15w ? 3a 15 1.5 Ve
e2¢1 125¢ 59 |8 N=w 21 n IR S CeCAW 3 i Ui 4 ¥ 1.2 -0e2
2€1 1408 €a = 4 S=€ 21 18 17 52 174w 2 32 Y 2.9 0.3
e2¢l 1914 42 ia S=F 2t 12 157 €2 Ce.30w 2 16 ] 1.4 1.2
J6) 1559 Fa 23 S=w 21 1R ey 82 Pe00w 2 27 1 NeR [
2¢1 1F12 ca 1€ S=E 21 18 152 %2 132w 2 24 1 21 =042
2Ry JESE a2 b e C=n 21 1R A0 ,&2N 157 &2 N«30W 2 32 3 1.8 =-1e2
JEL 151¢€ s 18 N=F 21 1A 4B.CAN 17 =2 0O.€6w 2 21 10 -0.1 ~0.7
® = FIX NCT USED FOR COMPUTATICN OF THE WEAN




TABLE 1A-8 (CONT )
85

F/V KANA KFEOKI 1972 PCSITICNAL DATA, HONQLULU . HAWALL
SFCUREC W Tk PCAYT SIOE TO PIFR (8, *ANTENNA HEIGHT® #19.0 METFRS,

DEVIATICN SECM THE WMEAN
(IN SECONDS OF A°C)
CAY GMT SAT ELEY CLCM LATITUCE LCNGITULCE IT CTS C€1SQ LATITLDE LONGITUDF
w3el 20€m € 37 Ne=w 21 18 41.70A 157 =2 31.29% 2 22 6 -€.5 2%.2
s1e) 2264 Ll 22 S-€ 21 1A a3,14N |57 €2 3| ,66w 2 23 2 -5l ; 37.4
®3€1 2250 €3 63 N-w 21 1A @A,20N 1S7 €3 27.78w 2 2% 1 2.0 as, 3
€2 12 99 28 c-w 21 1R QSN ST €2 1.22wm 2 23 10 1.2 -0.2
162 154 sa 29 N-E 21 18 1S7 52 C.kaw 2 22 [} Ce2 -1.4
e3¢2 3C2 a2 19 N-F 21 18 1S7 S1 S2.€Cw 2 9 0 0.9 -3.9
3e2 a0 4a 23 N-w 21 18 1S7 S2  1.CAw 2 30 15 “1e9 3.5
€262 400 56 12 =€ 21 1°® 17 €2 1.20w 2 16 s 1.2 -n.3
36> qaC a2 72 N-w 21 19 157 1 2 15 17 =21 =241
€z a2 ca 59 N-w 21 18 157 €2 2 33 7 “%e7 -0.8
e3€2 €22 es e2 <-w 21 18 157 €1 3 3¢ 1 “1.9 “15.6
€2 1004 s 1e N-F 21 18 ISy €2 2 28 6 ~Ce9
€2 1022 €3 €3 S-€ 21 18 157 <2 2 13 0 0.4
€2 1149 59 an N-w 21 189 127 52 2 35 16 =243
02€2 1219 €a 12 €-F 21 1P 157 =2 2 19 Q 0.7
3€2 1502 ca &0 S-w 21 18 157 €2 2 32 11 lel
2€2 1€02 a2 a9 <-E 21 19 157 52 2 33 15 1ol
3£2 170F €4 7 €-< 21 1A 157 =2 2 1 8 [
262 1748 a2 16 S-w 21 138 157 €2 2 22 10 1.8
*3€2 1Fa ca 11 <-w 21 18 187 ©2 5 15 7 1.8
162 201C 65 a0 N-F 21 14 157 =2 3 25 o) =33
262 2202 €3 52 N-E 21 198 157 =2 2 21 3 Nt
3e2 230a 59 £a . s-€ 21 19 157 52 2 2R 14 [T
362 2150 63 17 (Y 21 18 157 &2 2 20 [ =21
*3€3 €0 <9 e S-w 21 18 157 =2 2 9 3 1.2
*3€3  1CP ca 9 N-F 21 118 157 s2 & 10 1 [
€33 Za=a ca 7€ N-w 21 1# 1S7 €2 2 23 [} el
363 389 a2 3e N-F 21 18 157 &2 2 29 q -%en
*3€3 aa? Fa 7 N=w 21 1P 157 =2 a 2 a 10.4
€3 A=A ca 50 N-F 21 1M 157 €2 2 10 14 1.2 -9
€3 €3a a2 22 N-w 21 18 157 52 2 26 19 -1e5 -
363 Fan ca 1= New 21 18 A5.56N 157 82 2 °2 10 =242 0
€3 73a es ac €-F 21 1R 49.CAN 157 £2 2 as 17 0.2 1
263 520 €s 2% c-w 21 18 48,399N 157 €2 2 a0 3 n.7 -9 |
363 1Ca0 <3 ak N=F 21 18 66.26N 157 52 2 33 1 1.9 1 |
363 1112 €3 3= c-w 21 19 40,50N 157 €2 2 a2 12 13 -2 |
263 22F <5 19 Aew 21 1P 4S.60N 357 €2 2 2% 12 -2.5 1
243 laja X 3 €-€ 21 18 43.72N 157 52 2 az? 15 08 2
363 1°0E a2 15 S-F 21 18 87,°AN 157 £2 2 23 10 1eM °
363 1¢€0C €a 15 S-w 21 19 49.98N 157 =2 2 22 10 0.9 0]
3€3 1620 €a 2a c-F 21 13 A2.3AN 157 &2 2 15 2 1.2 1 -
3€1 1F<a a2 sc S-w 21 18 S0.CaN (€7 S2 ? at 15 19 3 |
2€3 1POC ca 34 c-w 21 18 50.46N 157 52 2 31 18 2.3 o |
3€3 1624 €5 29 N=F 21 18 4R.CAN 157 =2 2 27 13 =Cal =1
3€3 2110 €5 2« r-w 21 18 47,534 157 €2 2 26 2 -0e¢5%
€263 z15F S9 12 - 21 17 S1.56N )€7 E2 2 13 o 3.9
3€3 23c0 €3 as N-w 21 18 4£.,80N 157 €2 2 35 17 -1.8
e = FIX NCT USED FOR CONPUTATICN NF THE MEAN
ABLE 1A-8 |
|
P/V KANA KECK] 1€73 PCSITICNAL CATA, HONOLULU + HAwAlT ]
SECUSED WITH PORPT SINC TO PISP 1A, *ANTENNA KEIGHT® 419,79 WETERS, |
|
DEVIATICN FECN THT MFAN |
(IN SECPNNS NF ADC) i
CAY GMT SAT ELFV  CFiMm LATITUDE LENGITURE IT CTS CYSN LATITLDE 1 ONGITUNE |
{
3€3 z1a2 <a as S-w 21 18 157 €2 C.72% 2 ] 13 2.8 “N.n |
|
Jea  20cC €a a2 N-F 21 18 ISy s2 gedaw 2 28 10 -2.? 3
®3ca =€ a2 2 N-F 21 18 1€7 81 Sc.49w 2 15 s =743 -2
148 2ar €a 20 N-w 21 18 157 €2 j.cawm 2 27 12 1.3 2.9
Jea 4 3€ a2 €¢ H-w 21 1R 157 2 t.i2w 2 as > -re? -f.2 ;
3ca  cacx €a a5 N-w 21 1R (57 22 Q78w 2 34 54 1.2 -%.a |
164 FaE €5 1F g-< 21 11 157 82 2,23wm 2 24 7 13 7.9 |
164  E2Q € “1 S-w 21 1P 157 £} 3 37 12 1.1 “1.7 |
®368 1212 £3 7 c-u 21 18 157 €2 a 3 1 -840 1.8
®1ca 12)1¢C S35 1 New 21 19 157 €2 a 0 ) ? 37
*1Ea G638 <9 1 N-& 21 18 157 €1 2 1 4 2.l -2.9
*€4 1022 ~3 -] h ol 4 21 1= L AR 11 o] " -3 )
3€4 1118 <g 73 N-w 21 1A 157 €1 3 24 1€ ~le& -2.1
366 132¢€ £a 2e €~E 21 1s {&y &2 2 25 t2 1o -2t
324 1510 €a al o= 21 12 1&7 §2 2 3% s 1.4 =42 3
€4 15<F a2 ca £-F 21 17 157 €2 ) aa 16 63 ne? i
I8 FrnR €4 A S=F 21 1A 157 =2 7 9 0 N.9 1.2
®EL 1 7aE a2 14 c-n 21 14 157 52 2 3 10 2.4 ="l
$IE4 (RIA €S S AN-F 21 18 157 €1 2 10 e 1.0 =7eS
¢34 Qace ca 7 c<-m 21 13 pRy D a a 1 =303 Ve d
Yea 2504 £5 71 New 21 1R 17 €2 2 21 1 =12 -2.4
2213 €1 71 N=-E 21 1P 187 €3 3 a0 b Fon 41,4
364 22¢ S3 e c-F 21 14 1¢7 82 2 29 1a fen 0.5
: ®3€a zacC €3 11 N-w 21 1P 157 €2 TR 1 =0 1.7 |
368 2n 1= c-w 21 1B 8P.PAN 16 P €2 C.GAwm 2 21 1n Aor “3.8
¢ 165 tta 1e N-E 21 1A ANEBN 157 S) E5.,80m D 21 7 9.8 =241
Jes 2=e €2 N-w 21 18 87.22N 157 €2 1.29m 2 3a 16 =149 =743
3e5 282 a2 N=E 21 1P 47,3aN 157 82 | .CHW 2 33 e -1e3 -0.4 .
es axe EE N=T 21 1R 87,408 1°® €2 +ENw 2 22 2 -0t 047
3¢S ¢35 2n N-w 21 IR 4k, 89y (€7 82 2.1 w 2 25 q “1.7 0.°
$36s £14 1 N-w 21 18 45,828 157 €2 1.22Ww S5 17 7 7.8 -ne2
245 744 sp S-¢ 21 1R 49,26N 157 82 2.72w 2 33 a 11 2.2
365 €30 17 S-w 21 1B 89,62N 157 %2 A iHw 2 2% 12 1.4 1.2 :
365 19714 39 N=€ 21 1P AFK2EN 157 52 1.20W 2 " 14 “1.7 =%y
3¢€8 112¢ £ ] 2% S-w 21 1R 437.388 157 E2 2,0aw 2 29 13 1.2 Qe
AN pywE 55 29 N-w 21 17 8€.02N 157 S2  lef2wm 2 30 o “2e2 0l
*3¢e 1422 €a 7€ €-€ 21 1R 8A,60N 1°7 €2 1ePHw 2 2 | C.a dea
348 |era a2 17 €ar 21 1R 49,74N 17 €2 1.29w 2 22 ° 1.5 =741
#3165 1619 €a S 21 1A 84.4EN 157 €2 3,5w 1 11 1 “1.? 245
ke jesC a2 ae 21 1B R0,1AN 157 %2  1.20W 2 32 15 240 =0}
365 1R0A4 ca 26k 21 1P B8N.56N 1€7 52 2.16w 2 25 13 2.4 Ou?
365 1912 €5 a2 N-€ 21 1P A7.,PAN 157 S2 1.20W 2 29 11 -Net =53
€& 2120 €S 1€ New 21 1R 85,668 157 52 32,1Aw 2 213 10 2.5 1.7
% 365 210e €3 32 - 21 18 47.,58N 157 €2 1,f0w 2 29 12 N5 Cen
1 210 €a el N-E 21 18 4R,00N 157 =2 C.20w 2 33 18 0.2 “1.2
4 * 1 250 a2 13 N-E 21 1B a3.8aN 17 51 SR.02w 2 19 a 4.8 3.5
® = FIX NCY USFD FNP CONMPUTATICN OF THE WNEAN




TABLF 1A=-8 (CONT L) 86
F/V KANA KEOK! 1673 POSITICNAL CATA, HONOLULU HAwATL
SECURED wiTH POPT SIDF TO PIER 1A, YANTENNA FEIGHT' #19.0 WNETERS,

NEVIATICN FFCM THE uwEAN
(IN SFCONDS NrF ARC)
IT CTS CT15Q LATITUNE LUNGITUNF

CAY GMT SAT ELEV crcw LATITUOF LONGITUCE
. 1 sse €a 12 21 1P a3y, aan 15T %s2 1el2w s 20 Q -8R -Ne2
1 434 42 £} 21 )R 47,0CaN ys7 €2 1.39w 2 33 1 =12 =0.1
1 *%e “a 3a 21 18 | S 1.C9w 2 Al 15 -1.0 =6
. 1 gas a2 b4 21 19 1€£7 82 C.84w 12 ] 9 a6.5 4.4
1 £5¢ €5 23 21 1e 157 52 P2elbm ek 29 10 2.2 O™
1 Ea2 eS a3 21 18 157 S1 59.74w 2 35 18 2.5 =17
1 1032 £33 €5 2% 18 157 82 0.FPaw 2 A3 14 Db =26
1 1154 9 7a 21 18 157 82 C.E0w 2 el 18 =Ce3 =08
Ll 1 1228 €3 & 2L 3* JIET 52 7.20w 2 ] (0] -£3,8 Se7
. 1 1240 €S 10 21 1P 157 &2 lecow 2 15 ~ -2.2 =043
i 1334 £a 23 21 1A fET N2 Le€w 2 A 1= 1.7 n.0
@ $520 A4 28 21 18 157 S2 1.32w 2 27 2 17 -0.?
1 1554 a2 $9 21 & 1592 %2 1.9°w 2 13 o] Ca? 0.5
1 1712 ca 73 21 kR 18T 82 Ze28w 2 33 ] Ces N.9
. 1 1742 42 13 2r e 187 82 150w 2 19 9 19 C.?
1 jrae 5 = 20 18 peRnes NeChW 2 18 a Ale S =05
® 1 1302 =a 7 21 18 1E7 ®2 )0,44w & 0 0 -23.7 Q.0
1 2029 €S a7 21 13 157 82 2e29w 2 23 g =2eN s
i 22Ch S5 23 21 18 ) ek 127w 2 28 11 2.l =041
. Y £dee e Tr 21 18 43,7HN LR TNSD Eeltw S 17 1 Cef a7
1 2354 S 2¢ s 21 1A Q49.9FN LET &2 1e5RwW 2 2a 12 1.7 0%
L4 2 12 €3 ? N=-w 28 18 =P, 20N 152 fa Ze20W 6 0 o} 1792 S
2 122 €4 23 H=E 21 IR . LS T 82 103w 2 Cisd 11 N.2 =)
2 ace (X3 3¢ N-w 21 1€ 157 %2 2.064 2 2n o -7 0.F
2 140 2 ar N-E 21 18 157 52 0.9aw 2 2n 3 -~ =N.9
e 2 acp ca e A-F 24 U 152 =2  7,32W 11 n 05 59
2 S28 €2 1A N-w 21 18 g e 150w 2 29 (4] = Qe 2.0
. & €ye €5 7 & 21 1R 17 S1 SE.€aw 2 0 0 -€e2 -4,.9
. 2 €50 €a x N-w 21 18 187 52 1ed2w . n n 3.2 D2
. 2 7€a € 7€ Sk T L 157 52 €20 m 2 33 1 1.9 a.r
& 2 ©42 &S 3k C-w 2% 18 JETED 2e%2w 6 (o] n 249 1.0
2 113¢ € 12 =% 21 18 4R”,A0N ISz %2 2e€3W 2 21 5 N.A 1.2
. 2 1249 €4 < S 21 1R 34.34N 15T 52 1765w 2 19 (o] =343 .48
2 1c€a2 €% £ =5 21 1A an,€anN SN2 Celirm 2 2 1 (00} =1.4
2 2130 @3 e N-E 21 1A 4%.62N 152 $1 S€.EHw 2 11 2 1¢4 =25
2 2z8¢ SS &€ =K 21 18 ax,18N A 2+40m 2 30 14 =29 D7
2 218 3 23 New 21 18 a7.82N I SR 2eCAW 2 29 14 =N.4 e S
. 3 37 5% £ -0 21 18 {SF &2 J.G50m 2 A 4 -2?.? 2.5
& 3 214 £a Aa N=s 21 1A 157 S2 31.92w 2 3o n =140 3N, 8
e 3 2ae 42 18 A-E 21 )R 157 €2 Led2W 2 [ a -fea -N.2
3 a1n €a 30 N=¢ 21 18 1€7 =2 0C.6Fhm 2 2a o =23 “0.8
3 @39 42 SE AN=w 21 e NEE 52 120w 2 0 0 =149 -0
¥ Ewe& a4 24 N-w 21 18 157 S2  2.49w 2 2R 3 ~1.0 0.2
3 JECe €5 34 €~ 21 18 18e £2 2898 2 <3 16 2.2 1.3
3 es2 &% an S-w 2) 18 1S? 52 0.30w 2 2F 1 1.7 =-1.2
3 1024 SS a7 N=F 21 1R 157 %2 252w 2 3a 16 =Nl 1.7
3 1044 €3 a6 S-w 21 18 49,50N 187 S2 l1e7aw 2 2a L} 1.3 0.3
® = FIX NCT USFN FNR CONPUTATICN OF THE WEAN
TACLE 12-8
P/V KANA KEQKI 1S73 FCSITICNAL CATA, HONOLULU » HAWALT
SECUNED wITH PCRT SIDE TN PIFR 1A, *ANTENNA HETIGHT' 419.0 NETERS,
DEVIATIIN FECM THE MEAN
(IN SFCANNS NOF acC)
CAY CuYY SAT FELEV CFCM LATITUNF LCNGTTUDF IT CT3 €150 LATITUDE LONGITUNE
3 1z10 < 17 N=w 21 18 A4K£,5&8N |ET €2 2,.,Cam 2 2% 11 “1.% %
3 1342 €4 a3 S=€ 21 18 42,2aN } i frdtila g 1e72w 2 33 15 Ce J.3
3 1£30 €a 13 =9 21 18 StelRN LA €.0%W 2 1S 1 3D S.a
3 '=5¢C a2 4 E-F 21 L& SASGAN §E7 &5 yogdw 2 34 1. 0. -0,2
O ca K& S-w 21 17 43,1AN 157 52 2 a2 1 n.9
4 - 3 ErIE a2 11 E-w ) I LA B e i A ) 2 K4 4 2473
3 i#%¢ es 22 N=F 21 1P &47,7GN 1?2 £ 2 24 =4 .5
3 zcao €S 32 N=w 21 1P 4%,56N 157 S2 2 ac 15 6
* 3 2149 €3 14 s=-F 21 19 4a1.€an 1€” €} € 1 a
3 g22¢ 3 59 N=w 21 18 an,%20MN rS 7 S o 34 0
3 222¢ S35 a3 S-w 21 18 50.¢4N 15% 52 2 26 12
. 134 Fa 3a N=F 25 TP &7.%2N 17 <2 2 23 11
3 a 31P €a 2a N-w 21 12 47.34N 1£7 S2 > 19 2
. 230 az e N=E 21 13 a7,82N 17 &y 3 25 0
4 €02 “a it N-w 21 IR a7.83N 1€7 &2 2 30 1
. €22 a2 te N-w 21 IR 46.32N |77 §2 2 24 11
* & r2cC (] 12 c=F 21 19 €A,58N 1&7 &) 3 19 (o]
* a Fc4 ca 0 New 2 1G PET P 5 0 0
a #92 €s 73 c-w 21 18 157 €4 3 14 19
¢ & 6?79 3 11 N=F 21 18 157 &1 S 1% a
4 gEC €3 e?r £ eF 19 gl B 2 25 9
4 11n2 a3 7¢ New 21 1n 1T 52 2 1a 13
. 4 1137 €3 11 S=w a1 S 5T K2 2 14 1
o § j12%? €5 i N=w 2y 18 157 82 & 0 2
4 jaac €a %1 Cmw 21 18 187 &2 2 3a 16
4 1570 az 21 Sl L 57 &R 2 i 2
3 4 1€24 4 53 €-£ 21 16 17 &3 2 as 17
4 1Fraa a2 19 C-w 21 19 157 &2 2 28 13 =
& 18912 ca 1% Cem 21 18 1€7 &2 2 Y )
* 8§ 19%2 €5 ar N=w 21 18 127 &2 2 i 12
e 2132 €3 4aa K=& 21 té T.02N 152 %2 2 1a 0
5 1604 (5] 3a N=F 21 1% &P72N8 157 ? 2” 11
s 29<0 .5 21 New 21 1A BE 32N |57 2 22 a
€ z21¢ €3 a4 N-w 21 1A 47.80N °7 2 35 17
5 225¢ 3 r2 E-w 21 18 43,32\ yE7 2 20 1
6 1ac0 €a as N=E 21 IR 47.%2N B4 2 28 o]
. - See €a i N-E 21 1A %1412N ) i a 12 0
§ & s s 56 Aew 2Y I8 &7 0N 157 2 34 17
o ceF (5] te i 21 18 076N 15?7 2 2N 13
6 223+ €9 ¢ S=w 21 18 49.SHN BT 2 25 12
i 7 82 €& 197 NeE Py 1M &7423N 157 2 21 9
3 7 23a €a aa New 21 18 GE.ABN  |E7 2 21 2
T a4 s 52 A=E 21 18 47,3aN 157 2 a3 s
7 ¢02 s | 5 N-w 21 1P a46.02N 157 2 21 1
| 7 724 €5 67 S=E 21 18 48,54 b 2 an 19
F ® = FIX NCT USED FOO CCNFUTATICN NF THF NMFAN
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T AVAILABLE COPY

TABLE 1A-@ (CONT,) 87 {

A/V KANA KFOK] 1672 PNSITICNAL CATA, HONOLULUY » HAwWALL
€ECUREL WITH PORT SIDE TO PIER 19 *ANTENMNA MEIGHT® 19,0 METERS,

DFEVIATICN FRCY THF MFAN
(IN SECONDS OF AFC)
CYS CT7SO LATITUNDC LONGITUNE

CAY GMY SAT ELFY CFCwM LATITUDF LONGITUCE v |
* 7 S10 (3] 14 (3] 21 23 J39.1EN 187 s2 22,.52w & 15 L 201.4
7 S30 99 19 N-E 21 IR 46.92N 157 S2 O.€€w 3 25 1" -0.n
7 10%e 63 22 S~-w 21 18 4G,68BN 157 82 1.50w 2 26 N.0
7 1118 99 .2 N-w 21 18 46,$8N 157 52 (.32w 2 24 < ~-0e2
s 7 1400 6a Al S-€ 21 18 48.30N 157 &) SS.e0w 3 34 1 -%.7
e = FIX NCT USEC FOR COMPUTATION OF THE MEAN ]
|
YARLE JB-2 |
q
ARITHMETIC MFAN SNLUTICN, HONOLULU, PIER 18, *ANT. HEIGHT® ¢19.0 NETEPRS ;
NP N NSD LATITUDFE STANDARE CEVIATICN STANCARC DEVIATICA CF THE MEAN |
LONGITUDE (SECCNDS) (SFCONNS ) |
37?7 128 2%2 21 18 ARLION 1.6 O.l |
157 %2 1e4€w 1.2 Ce1l {
3 |
ALL PFOALEM FASSES ARF LISTFD OFLOW
CAY GYY ELEVATION ITERATICNS CEVIATICA
<15 >7S >S >10 SFCS OF ARC
353 4 3h X |
3s3 M2 x x
353 10238 » x
153 1514 X
383 1702 x
53 1714 x
%3 1900 x x
3 353 1930 x
3 153 2213e X 4
3%a as) x
= 3ca 644 X x
aca 1012 X
¥ 39 1154 x
; 354 1388 x x
aes eao X
ass 128 x x
355 1048 x x
385 1226 X
JES 1318 X
3ss 185¢ ¥
3§S 19138 X
355 2218 X
355 2349 x
156 210 x
356 632 X x
356 720 x
356 1314 X
356 <2122 X
I35 706 x
3s? 1046 X
k 357 1236 x
15?7 1520 x
3s? 1605 x
357 1854 X x X
357 2049 x
3s8 28 x
358 tné X
sy 136 x

i
.




o
»
-<

T o]
CAAMA
IO

1

1

1

1

1

1

1

1

2
2
2
2
2
2
2
3
3
3
3
3
3
a
-
a
a
4
(-]
7
7

ALL PROPLEM FASSES ARE LISTED EELOW (CONT )
GMT FLEVATION [TFRATICNS DEVIAYION
<15 27s >S 0 SFCS OF ARC
30A X x
3=a x
asn x x
535 x
640 x x
726 x x
1630 x
2216 x
956 x x
1134 x
1246 X x x
1225 x
1518 x
1819 X
1906 x
2238 x x
Ja x x x
20a x
3s8 X
€40 x
€36 x
732 X
1c30 x
1452 x
1242 X
21450 x X x
2202 x
240 x
4130 X
pese X
1514 x
20<8 x
222¢ X
2250 x
ano x
439 x
822 x x
1318 x
1854 x x
59 x
1CA3 X
24n x x
442 x x
2158 x
256 x
1212 x
1210 X x x
938 x
10722 x
17¢c8 x x
1746 X
1932 x
1858 x
ALL PROBLEM PASSES ARE LISTED BELCW
GMT ELEVATICN [ITERATICAS DEVIATICN
<15 >75 >% >10 SECS OF ARC
2210 X
2400 3
64aa X x
1422 x
1610 x
259 x
3ase x x
626 X X x
1224 x x
1240 X
1742 X
1902 x X
222¢ x x
12 x x
4cq x
612 X
650 x x
754 x
942 x x
1248 x
J2 x x
218 x x
246 x
1738 x
2140 x "
520 x
654 x x x
920 x x
1138 x
1252 x x
1952 x x
322 x
Q10 x x

88




i

"
»
<

XXX ]

AY SATELLITE, MFAN SOLUTICN,

SAYELLIV! NSD LATIYUDE
ANUMRE LCANGITUDE
a2 s 21
ey =2
sa s L
2
€3 2¢ e
2
64 as 21 18 AN 29N
1€7 22  1.45w
65 €2 Z1 1E 4P, 27N
157 €2  1.48w
9s 40 21 1E AE 26N
127 52 1.52w

F/v KANA KEOKD 1974 POSITICNAL DATaA,
¥CCRED TO wEST SICF NF PIER 40

Cv¥Y SAT ELSV  CECWV LATITUNE
9 19¢C ca 25 =8 21 19
9 2%¢ “a 39 N=w 21 19
9 a)Rr a2 43 N-w 21 18
9 €50 €S S oL &
Q. eos €a 19 21 19
9 73a &S 67 21 19
9 <z 55 11 21 1%
9 913 €3 33 21 18
9 1Caa <5 c¢ 21 19
9 112¢ €2 S 21 19
9 122¢ # 12 21 19
9 1410 €a €a 21 19
9 1540 ca LE 21 19
9 172e €48 25 21 19
9 1522 €S &7 21 18
9 2200 €S a3 21 19
9 zzca €3 21 N=w 21 19
= FIX NCT USEPN FOR COMFUTATICN

ARTTHWETIC MFAN SOLUTION.

NP N ANSC LATITUDE
LCNGITUDE
1?7 € 11 21 15 4.31IN
157 €2 S4,C9W

ALL

BY SATELLITEs, YEAN SCLUTICN,

SATFLLITE NSC LATITUDFE
NUMPER LCNGITUDE
az i 2L 18 4 .48N
1€7 €2 Sa4a,.2aw
€4 2 Z1 15 2457N
157 €2 SES55w
62 2 21 1S  2.57N
1E7 &2 2650w
64 3 21 19 A.s9N
157 &2 £5.%5aw
L1 1 Z1 1§ 4 ,448N
157 52 Sa. 28w
96 2 21 1S 357N
1587 €2 £ .55w

.o -
Do

- N -
ee s

M oo o o o o 0 e e e 0 et o e s e e
AR AN a.NT A NAN NN
Z O NNNNNNNNAGNNCINNNN Y
MAMAAAU AN AR AN AN
NRRNNRVAUNANVLUNNVRON N

z
»

x X XX

TANLE

STANCARC CFVIATICA
(SECCANS)

YaBL® 1C-8
PLIFER 18,
1
A
[}

3
1
q
2
6
1
a

1A-%

HONOLUL U,
e )

LONGITUCE

€2.74w
€4.70m
€a4,24aw
4,4

£3,.,94w

18-9

STANCARC CEVIATICN
(SECUNDS)

1.4

ITERATICANS
>5

NUVNNRNRNRNUVNOVIWANNS =

1€=9

CANT . HEIGHT® $19,0 METERS
STYANDARD NPEVIATI®N CF THE WFAN

—_———n -
O~ RO MNNWN 0

N ==

PIES 40 ( AP ).
STANDAFD

PRCALEM PASSFS ARE LISTED RFLCW

CEVIATICA
N SFCS CF AQC

PIER 40 ( 4,0 ).

STANCARC rFVI‘YlCh STANDARPD CEVIATITN CF THE WEAN
cr

AVAILABTETTIP

s se ee
ww %

99 Qo V2 99 ©

“-v N

-
QPOARPIDONDIIO2VIPOD

FCEVIATICN CF ThE
(er



BEST AVAILRBTE COrY

P/V MAMT 1S70 FGSITICAAL TAYA. PAGO PAGO, SAVCA [SLANDS
¥CCRPED TO THE *OIL DOCK

» DEVIATION FECNH THI “FAN
(IN SFCONRS OF AFC)
SAT ELFV GECM ATITUCE LOAGTITLEF 1T CYE CTSO LATITUNE LONGITUNE
“a 20 14 16 3P,=25 |7C 4% ==,84w 2 22 1" 3.h 0.5
a2 62 18 1€ V3,645 170 a0 Th.7cw 2 24 10 “C.9 1.6
. €4 LYY 14 1€ 32.1C¢S 17C 40 £1.7Aw 3 32 0 =35
€3 32 18 16 14.2FS 170 40 55.%0w 2 2R 12 o2
€a 2¢ 14 1€ 34,08 17C 4F ®a,1Aw 2 23 10 -1.1
L) €3 22 1A 16 35,R2S8 17C 4C S€ ,CHu 2 28 1 G
P €a »oa 18 1 34,385 170 4f €€, 2w 2 2% 1" 1.2
23 € a2  e3 18 18 34,025 179 4N ca,13w 2 32 15 11
L3 c (X} a3 14 1e 35.4CS 170 a5 S%.,20w 2 29 16 -1,
b a 2 €a 17 14 16 3F,5aS5 170 4C €8,39w 3 14 3 Je
159 14 (] 2¢ 14 16 3F.785 170 40 ﬁﬂ.f?l 2 22 1 0.1
®155 104 s 12 18 1€ 23,785 170 2 15 9 1.1
15 zoc €3 33 1a 1% 35,¢45 170 2 24 9 Ce2
1% z°c € =7 14 1F 35,145 170 2 30 11 Dea
155 aan a2 43 14 1& 15,745 170 2 25 16 DR
e155 €29 a2 13 18 1€ 44,385 170 2 16 5 N5
155 77 ca 31 16 16 34,2C5 170 2 23 I3 -1
- 1S5 ° 926 €4 24 18 1€ 35,345 170 2 1< 3 1.0
1 e15S 114aC €3 10 14 16 16,605 170 2 12 1 -0
155 1224 €3y #2 18 16 35.2°8 17C it o 12 1e7
155 163¢€ ca 75 18 16 23,695 170 3 26 1 0.5
155 1€02 a2 19 184 1€ 32,635 170 ? 23 10 -3.%
155 1750 a2 38 14 1€ 32.105 170 2 25 11 ~1.8
155 1902 €& ] 14 16 34.145 179 2 22 10 “1e0
158 2c=0 ca  ae 186 1€ 34,065 170 2 2« 1 042
% = FIX NCT ULSEC FOR COMNPUTATICN OF THE MEAN
|
.
TABLE 28-1 !
ARITHMET[C WMFAN SCLUTICA AT PACO PAGN 0OIL Drek |
NE N NSC LATITUDE STANCARC DEVIATICN STANDARE CEVIATICN CF THE MFAN |
LONGITUNE (SECONDS ) (SECONDS ) [
2= « 21 14 1¢ 34,91 1.5 Ce3 i
3 17C 40 5522w 1.4 c.3 !
ALL PRCALEM PASSES ARE LISTED BHELOW
‘ DAY  GMT FLEVATICN ITERATICAS CEVIATICA
<15 >75 >5 >10 SECS OF APC
1%4 a2a x
155 104 1
155 628 x
155 1140 !
f
TABLE 2C-1
BY SATELLITE =====- AP[ITHMCTIC MEAN SOLUTICN AT PACO PAGO OIL DICK
SATELLITE NSD LATITURT STANCARC FEVIATICA STANDAPD FFVIATICN CF THE WFEAN
NUMEEFR LCNGITUDE (SECCNCS) (SECONNS )
a2 s 18 16 33,705 1. 0.6
170 40 €a,23w le l Ned
se s 14 1€ 1.4 0.4
¢ 17¢ aC 1.8 J.8
- 62 s 14 1€ 1.4 9.4 ]
170 40 1.8 2.9 !
6 . 18 1€ 2.3 ) i
170 acC 1.7 Ne? !




BEST AVALY

TABLE DJA-1

Psv VAHL 1970 FCSITICNAL DATS, SUVA, FlJat
NCCRED AT THE EAST END CF *KING'S WHAPRF®

NDEVIATIIFN FECM YHE NEAN
(IN SFCOANE NF AFC)
CT1SQ LATITLDF LONGITUDF

2
13

n
-
"

€LEV GFCW LAT[TUDRE LCNGITUCF

% 3% .SAF
2% 33.00F
J2.24F

-

1
Q= Q0 UO Q==
EEEERET)

NN NNNNNS
L E R D,

-
BIXITILDID
NN INNNNNN
NENVINVRNVNY -
WY
PPUN=ID DN
PAINNAD=p

2
2
é
2
2
2
2

~N=Na NOWN
NDOOAN== P

T
o
L3
3
-
3
L]
2
.
.

mOAIABON

-
~
o

49,045

M s e
X PONNOS

NCT USEN FCF COMPUTATICN NF THE MEAN

TABLE 38-1
ARTTHMFTIC MEAN SOLUTICN AT SUVA

NP N NSC LATITUNE STANDARC DEVIATION  STANOAPD CFVIATICN CF THE MEAN
LONGITUDE (SFCCNDS) (5ECONDS )
3 L] 2 7 1A 7 47,368 LY
E 178 2% 34.1C% Cet
ALL PFROBLEM FASSES APF LISTED BFLOW
CAY GMT ELEVATICN ITFFATICAS CEVIATICA
<% >78 >s >10 SFCS 0OF AEC
175 1404 x x
175 1806 X
] TABLE 3C-1
2 AR ITHMETIC MEAN SCLUTICN PY SATELLITE AT SLvA
SATFLLITE NSO LATITURS STANCARC CEVIATICA STANCAPD CEVIATICN CF THE WEAN
ALMAREFR LCNGITLES (SECCADS) (SECONDS)
a2 1 18 7 a€,.c2%
179 2% 2a,58F
ca 2 18 7 47,045 1.4 1.9
178 25 34,77% 0.3 Ne2
€3 1 13 7 4F,.02S
178 2% 34.99F
(1L} 3 18 7 47.18S 1.0 .
172 2¢ 34,372 C.8 0.5
1
TABLE 3A-2
B/v MAHI 1979 PGSITIONAL CATA, ELVA, F1i1
AY DOLPHINS: NEAR THE CGRYCrCK
' DFVIATION FREW THE VEAN
3 (IN SFCONDS NF AcC)
: CAY GUT SAT ELTV  CFCV LATITUDE LONGITUDE 1T €C¥YS C17Q LATITLO®  LONGITUNT
: 176 146 A ae e 170 zs 2 2 \ -2.%
176 404 2 52 12 ? 176 2F ] 32 14 0
» 1714 =2 a2 14 1 14 17R z¢& 2 19 2 <
i 174 112" 63 26 10 7 178 2¢ 2 2% 1 5
3 176 1314 63 29 18 7 138 g% 2 2 14 .
1 *176 1134 Se “1 "7 178 2% 2 3a 15 8
g 176 152¢ oz 22 (L4 17F 2 28 13 1.7
2 176 1712 2 Ja 17 : 178 2% 2 LY 14 “1e8
176 1900 64 s 1IN 7 SC.%KS 1TA 2% 2 3e 154 -0l
17¢ 2214 63 21 I8 7 8A,%08 173 28 2 23 ) 1.0
@ = Fix NOT USED FOF CCMPUTATICN CF THF NEAN
&

i
{




TABLE 38-2
ARITHMETIC MEAN SCLUTICN AT SUVA
! NE N NSC LATLTUNE STANCARC DEVIATICN  STANDARE CFVIATICA CF THE MFAN
; LCNGITUDE (SFCCNNS) (SECONDS )
10 2 18 7 49,008 ) c.7
1T€ 28 37.55€ 1.6 C.5
ALL PRCBLEM FASSES ARE LISTED PELCw
CAY GMT ELEVATICN JTERATIONS PEVIATICN
<18 >75 >s >10 SECS CF a®C
176 €S2 x
176 1336 x
3 TABLE 3C-2
4
AFITHMETIC MEAR SCLUTICN PY SATELLITE AT SUVA
SATELLITE NSC LATITUDE STANCARC CEVIATICN  STANDARD CEVIATICN CF THE BEAN
NUMBER LCNGI TULDF (SECCADS) (SECONDS)
.2 3 18 7 ac,.728 Ce? 0.8
1 178 2% 37.68€ 1.3 0.2
2 s 1 18 7 46,545
178 2= 3f.5€E
63 3 18 7 49,728 C.? 0.0
178 25 37.686E 1.3 0.4
TABLE 34-3
3 F/v MAHI 1670 PCSITIONAL DATA,  SULVA,  FIJI
SHIP INSIDE DRYDCCK
b DEVIATICN FRCM THT VEAN
(IN SECCONDS OF acr)
CAY GMT SAT ELFV GECM LATITUOE LEAGITUFE 1T CTS CTSQ LATITUNE LCNGITUNE
177 244 = 20 18 7 45,485 178 2& 3F.16F 2 26 6 0.2
177 212 4 17 18 7 47,345 178 25 aN.G2E 2 28 11 3.5
177 as€  a a7 12 7 43,145 178 25 34.CAF 2 233 13 =33
177 €as ¢ 3a 18 7 43.G6S 7@ 2% 36,60 2 29 10 2.2
177 faC € 212 18 7 A0,14S 17R 28 37,2€E 3 17 a -Cal
177 1422 € 1# 18 7 £4.9CS 178 25 37.50F 2 12 1 0.1
77 1618 a 72 19 7 5C.60S 178 25 3%.aCFE 2 26 1 -2.0
0177 186 42 » 18 7 85.965 178 2% 3£,40F 2 7 1 -2.0
177 1S58 €4 a7 18 7 1,485 178 2% 36.30E 2 38 1€ -1e1
¢ = FIX NCT LSFD FNP COMFUTATICN CF THE MEAN
TABLE 28-3
ARITHMETIC MEAN SOLUTION AT SUVA
NP N NSC LATITUDE STANDARC DEVIATICN  STANCARD CEVIATION CF THE WRAN
A LCAGITURE (SECCNDS) (SECCNES)
; 9 1 e 18 7 a3.60¢ 2.9 1.0
178 2¢ 37,40€ 2.2 C.A
't
b
ALL PROBLEM PASSES ARE LISTED BELOw
L
& CAY  GMT ELEVATION ITEFATICNS CEVIATIFA
3 <13 >7% >3 0 SFCS NF ARC
e 177 18006 x
s
i
.
i3
4
-}
3
| o T Y )
vl AV L ; {
B o= S \ (1849 § \
3 UL.J‘ zi'&‘lh‘ dah bied’ S fea
"
-




TaB

LE 3C-

3

AFITHMETIC MEAN SCOLUTICN BY SATELLITF AT SLVA
STANCARD rEVIATICA

|
|
|
|
. SATELLITE NSO LATITUCE
AUMRER LCAGITUDE
a2 3 18 7 4R,6AS
178 25 )£ .AQE
se 2 18 7 4P,2aS
178 2% 37.50F
(1) 3 18 7 48,9¢S
178 2% 34,A0E

P/V KAMA KFOKT

Flit
NOORED AT THE NOIRTH WEST END OF KING'S wHARF,

1671 FCSITICAAL CATA,

(SECCADS

We Do (yw=
.o
o AW 2

TABLE
SUva,

)

JA-4

STANCARD DFVIATION CF THE WEAN
(SFCNNNS)

0.7
2.1

N.9
3.4

0.9
2.1

ANTEANA HFIGHT 75 4STFGS

NEVIATICN FRCV THE NMPAN
(IN ST7ZCNNE NE AcC)
CAY CMT SAT ELEV C(CFCW LATITUDE LONGITUDRE IT C€¥YS CTSO LATITLOF LENGITUNC
%1 j42 €< &z N=-E 1a 7 17 7% 24.73r1 2 23 15 C.? =-1.9
€201 €12 &3 e N=F 1" 7 178 2% 2%5.625 8 1 ] -1%.1 -1.1
s2C1 $39 &5 13 N=w 18 7 179 2% 27.18F 2 17 1 0.%
201 1CeC €4 73 St 19 7 2 178 2% 2F.€4F 2 30 14 =1.N
*2C1 10%¢€ €3 re A=W 19 7 <€ 178 75 3z2.7)C = 32 12 L o
201 114F €a S S-w [ 193 R0 ¢ S 178 25 24.9)5 6 10 a =1.R
701 143F a2 21 =€ 12 7 £AS 178 2% 2%.K52F 2 23 2 =lel
s2C1 1522 ta 11 N=C P AE $8S  I?R 2% 24.7AF 2 18 a 0.1
201 1€2a a2 2¢ N-w 13 7 CPS 178 2¢ 27,657 2 22 16 1.7
zry 1718 (-2 £e New 18 7 EAS 178 25 25.38F 2 3a 13 3.3
201 162" €= a4 E-€ 1?7 42s 179 25 2%5.09F 2 36 L =le5
zC1 Z114 ¢S 22 S-w 13 7 ecs 179 28 28,4r 2 24 S 1.7
®20) z242 €3 74 £-F 13 7 18S 172 28 1Z2.65F 2 30 o ~14,0
z01 22ce €4 22 n-w 18 7 SCS 178 28 24.56F 2 22 6 -1e7
.2Cc2 32 £3 ¥ S-u 18 & S.28S 1?28 2€ 2G.757 € o] 2 3.1
202 22e a2 22 €=F 18 7 S7.12S 178 25 2€.°2E 2 25 . 0.1
®202 222 LY 7/ €=F 18 & €,3€8 17P 28 24.42C 7 5 2 =23
272 4AqQe a2 3% S=w 18 7 57,428 178 25 26.645 2 32 15 =29
$2C2 €0¢€ €a a2 S=n 18 7 59%.44S 178 2S5 36.42F 2 an 1 9,7
® = FIX NCT USED FOR COMFUTATICN OF THE MEAN
YABLE 38-4
ARITHMETIC MEAN SCLUTICN AT SuvaA ANT 75 wryege
NP N ASC LATITUDE STANDAKC DEVIATICAN STANCARD CEVIATICAN CF THE MFEAN
LCAGITUDE (SECCADS) (SECCADS)
19 < 1c 18 7 S5A,27¢ 1e0 Ce?
178 2% 25,A€F 1.7 2.5
ALL PROALEM FASSES ARPE LISTED RELCW
CAy GMT  FLEVATICN ITEPATICAS CEVIATICN
<15 >7% >s >10 S€€CS OF AeC
2¢1 N2 X x x
201 9130 x
201 1056 x
201 1148 x x
291 1532 x
2C1 2242 x
202 32 x X
b 2c2 322 X X
2c2 594 x
TYABLE 3C-4
BY IADIVINUAL SATELLITFE = ARITHMETIC MEAN SCLUTICN AT SuvA ANY 75 NMETFRS
SATELLITE NSO LATITUDE STANCAQC CEVIATICAN STANDARD FEVIATICMN CF THE WNEAN
RUMBEF LCONCTITUD® (SECCADS) (SECINDS)
.2 . 12 7 =£,715 0.9 O.a
178 2% 26.7KF 1.0 0.5
€a 2 18 7 %€.16S C.7 0.5%
174 2% 26.79F 1.7 1.2
€a 1 18 7 S€.FaS
178 2% 2€,062F
(3] 3 19 7 €6.885 Ce? Ne
178 2% 2€.80° 1e2 0.7
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P/V KANA KEOKT 1S71 POSITIONAL CATa,
MCCRED TO DOLPHINS AT N/E KING'S WHARF,

CM™  SAT

2240 €3

212 .2

are .

€02 42

€0a (23

%2 e=

r2¢ s

520 €3

ca0 £5

1002 ca

3 11Ca €3
203 14)3a .2
203 1242 ca
203 1€22 a2
N3 172¢ €a
202 1€3e £S5
®zn3 Z1%F (]
03 2124 ca
03 27%2 €3
z03 7112 ca
274 229 a2
e2%a  23¢ €a
zca  ace a2
04 *ia s
zCa 7Ca €S
ina  ESC 3
ey e ta

1016 €3
1160 €a
1204 €]
1242 a2
15%¢ a2
1€3€ e
1°2¢ €a
1650 (-]
203¢ €a
z2na €3
2724 s
2250 €3

12¢ a2

L) a2

a2a €a

L3 a2

£1a ca

205 €02 €S

® = FIX NCT USFD FOR CCMPUTATIC

ELSV GECwM LATITUDE
2e S-n 18 7 a%.42s
77 s 18 7T 45,345
i & 18 7 a.00S

" € 18 7 45,545
21 €-u 18 7 4S.€¢S
7€ A=E 19 7 a7.fa5

? €€ 18 7 SP,5CS
13 N=F IR 7 aR,3C5

7 A-w 18 7 42,845
Léd S=» 19 7 4K,€PS
53 N-w 1R 7 48.1R§
3a n-C 18 7 a7,525
1e N=-F 19 2 AS
22 N-w e R cs
aa A-w 18 7 As
sa S-€ 1R 7 HS
1C s-€ 17 7 «4zc<
42 A=E 13 7 aR,.645
€S S-n 18 7 aa,P2S5
17 A-w 18 7 a7.)45
2¢ S-€ 18 7 ac,185
13 =5 18 7 4€.PAS
32 S-w 19 7 44,25
L4 Cxln 13 7 45,785
2e N=F IR 7 a4,SRS
2% N=w 19 7 45,3RS
3a €=-E 19 2 £
57 N-E 18 7
23 S-m 19 7
12 N-w 13 7

< A=F e o
72 N-w 18 7
72 N=-E 18 7
10 N-w 13 Y
2¢ =t 18 7
17 N-C 1A 7
as €€ 1a 7
48 A-w 12 7
{ G S=w 1a 7

7 St 1R 7
TE S=F ) I
Se €-€ 1R 7

iy S=-w 18 7
1a S=n 18 7
6S A=W 18 7 a€.92¢

N OF TrE

R/v KANA KECKT 1S71 FCSITICAAL CATA,
MOCFED TO DOLPHINS AT N/E XING*'S WHARF,

CAY GMT SAT FLEV CECw LATITURE
e2C% €22 s 1t S=E 18 7

2¢3 G2 €3 21 N=§ 13 7

&C® jcce €a es S=n 13 G

20% 1156 €3 k4 N=w 1 7

259 V832 a2 37 N=& 15 7

NS 1£5¢C €a 2¢e N-E 13 7

208 1619 a2 z1 N='w tA 7

2¢5 173¢ €a 30 A=n 13 ?
92CS 1PCA ¢3S L] et 1A %
s27e |=am s 71 Cow 19 7

€S z1158 3 16 E=F 13 7

20¢ 2134 “a ca N=F 8 7

205 &3c0 43 a? S=% 18 14
8225 222¢C €a 12 N-w 18 7

2€5 z1+~ a2 27 Sad 18 7

2Ch 230 LX) 21 S<F 12 7

22% anp 42 2S S=w 18 7

Z2C5 €24 €a 3s £-w 18 7

2Ch 14 €S a? N-E ) L

2¢6 sc2 e 14 N-w 13 7

2G5 S18 ®a 4% =g 15 ?

zCe 1C2a €3 74 N=E 19 7 49,198
zC? Fk12 €S ac AN=w 19 7 a7.1CS
2c* G3e €3 30 N=F 14 7 av,285
2¢C? 1032 “a %0 S-w 15 7 47.105
297 1122 £3 2# New 19 7 45,538
247 14a2p a7 a) N=F 1”7 7 a7,7cs
ZC7 16ccC “a a) n=E 14 7 a4,1€8
2C7 182¢C 42 1S N-w 18 7 49,42s
2C7 17a¢ ca 20 New 1R 7 A47,108
#2C7 1°14a €5 14 €~ 18 7 44,765
2C7 1658 (1] X ] €-w 18 7 a5,.328%
® = FIXx NCT USE® FNOR CONMPUTATICN OF THE

aw 3 . -

Jeol RAVhiwibel WUI i

E———

T
M e

TARLFE  3JA~=
SUVA, FIJI
ANTEANA

LONGITURE

128

TTIXILDEPPRTDTI

LA LV EVE TN

dNNNNNNNNN NN
Rt YR IRy

- oo o it e et et 8 0 e 0 0 0 2
NN I~
P2x23

NNNNNNNIVNINY

Z ®»DWHITV TPOMIIDIDDEDD

» NNNNN

2s

2s

[LICRV ELE YURL TURURE R RERL I RETPRLRY TT )

NAVULNA VDV VRMVHMNAORR VDAY N

NN AN

TABLE
SUVA,

33,24F

2K 4P2F
31.74F
25.24C
32 .€8E

d=mu=-n

3A-9
FrJt

ANTERANA

LENGITULDF

174

INNN YN INNNN
DPEPRMTPEVTDIHIDDD

NNdNNNNY

- - -
Z 2TVPBBIDO®DOEM™ DBV DPVI DD

B NNNINININN

..
M -

i
2=

GMAG N AM; A,

NAMNNVANVUVVY VVVUVMNA VN A NA

MMAM N YN

NN VA AN A
ARARNAD AN NAN

31,026
37 .74F
24,56F

3€.1RE

HFIGHT 7% NETCRS,

NN WN NRNANVIRNNWAVRNVNNNVINN NNV NVVRNWADENNENNY v -

cTs
2e

-
>

VN IW N wN w
NANBNDIOONNI 4

-
o2 >

A

-
~N

25

2n

NN AN b= d=N W
N=IP=0 NI=DUSIANOUWN=~

NN aw

OFVIATICN FRCM THE MEAN
([r €ECONDE OF APCH
LATITUDE LONGITUNE

c1s0
"2

-
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| TABLE 14-6 (CCNT.)
R/V KANA KEOKI 16§71 FCSITICAAL CATA, SUvA, FIJI 97
MOCRED TC DCLPHINS AT N/F KING'S wrARF, ARTENNA HEIGHY =4 NFTERS,
CEVIATICN FRCW THF WEAN
(IN SECONDE NF ASC)
CAY GMT SAT FELEV GECW LATITUDE LCAGITLCF IT CYS CYSG LAYIYUNDF LCNGITURF
*Z13 16Ce a2 14 18 7 45,908 178 2% 22.19F 2 20 L ~0.P
213 1622 €A €S 1A 7 48.245 176 2% 33.36F 2 36 B 1.5
€13 1842 es aé 189 7 4a,%as §798 2¢ 3C.69F 2 3e 12 ~2e1 i
13 zoce Sa e 1R 7 48,065 178 25 32.1n07 2 2% 11 1.9 o1
1) 2c2e &5 21 18 7 4€.2CS 178 2% TA.N3E 2 29 12 ~T5 17
213 2148 sa a8 1B 7 48,4R5 178 2% 32.34F 2 27 ) | 5k ¢ N.1
*213 223¢ €] S 18 7 504765 1786 25 3z,.10E € 11 L) 4.0 =%
14 202 a2 a0 184 7 178 2% 22.70F 2 33 16 ~leF 0.5
*214 232 €q 7 14 7 178 25 34,745 3 4 1 €2 2.5
&1y 2858 a2 1S 19 7 17P 2% 3C,S0F 2 2€ 12 ~Ca? 1.3
214 e €a EE T 178 2% 2 33 1 -G 3.1
214 €CE €5 1€ 1A 7 178 2€ 2 23 10 fa3 -5
eZ1a  74F <4 12 185 7 178 2% 2 19 2 ~4.1 3.7
18 S1Z €] 34 a8 7 128 &% 2 39 11 C.a V9
z1a S32 £4 42 127 $78: 26 2y 2 30 L] 1.7 -11
214 1109 €3 24 12 7 | Ja . Dep ] | 2 2e 13 ~0.7 0.5
£18 1224 a2 1?7 '8 7 178 25 132 2 24 2 Cup 0.4
214 1%10 42 as 1R 7 179 25 22 2 3a 14 145 0.7
Z14 1540 €4 a5 14 7 178 28 3} 2 as 15 [ -N.b
18 172F €4 1F I G 1?28 25 31 2 24 1 -1 -, 4
Z18 175& €5 1@ 13 2 JFalas aa 2 27 12 ~1 4k V.8
214 1540 €s €2 187 178 2% 34 2 In 11 -y 1.7
Z18 2cta €4 €7 N=F t8 7 179 25 2% 2 ia 15 1e3 -2.13
® = FIX NCT USED FOR CCMAUTATICN OF THE NFAN
TABLE 3P-€
AP ITHMET IC MEAN SOLUTION AT Suva ANT Sa WETERS
NF N NSC LATITUDE STANDARC DEVIATICN SYANFCAGC CEVIATICN CF THE MEAN
LCAGITUNE (SECCAOS) (SECPANDS)
114 33 el 1P ? 46.74S 1.5 Ce2?
178 25 32.20F 18 Ce2
ALL PRCBLEM FASSFS ARE LISTEC BELOw
DAY GMT  ELEVATICN ITERAYICNS CEVIATICN
<15 >7¢% >5 >10 SECS NF ARC
2c8 850 X X x
2¢8 214 x
2CR 1108 X
2€3 1313€ X
208 2220 X X X
209 10 x
200 122 X X
2co 300 X X
269 1756 X
2C9 19564 x X
210 734 x
210 112 X X
210 1330 X
210 2na6 x
210 2110 X
E ctl 115 X x
211 1149 X X
211 1423 X X
211 1H03 X X
211 19s8 X
212 226 X
252 &858 x
212 11143 x x
212 1744 X
213 112 X
213 A13 x x
213 11002 X
213 115% x
213 1444 X
213 1696 x
13 2338 x x
213 212 x
214 748 x
1 ~
" ¥
& b { " . ’ R,;c &




TAALE 3C-6 98 I

PY INCIVIDUAL SATELLITE = ARJTHMFTIC MEAN SOLUTION AT SUVA ANY €4 WETFRS
SATELLITE NSO LATITUrE STANCARE FFVIATICN STANDARD CEVIATICN CF THE WFAN
. NUMBEFR LONGITUDF (SECCNDS) (SECNNDS)
2 16 18 46.975 7.8 oS
178 2€ 22.46F 0.9 Ne2
Sa 15 18 7 &€ ,.R8S 2.4 0.5
174 2% 32.,a4aC 0.9 0.2
63 17 19 7 47.005 2.3 05
178 2% 22.43E 0.2 0. ¥
64 15 18 7 &€ R3S 2.4 0e5
178 2% 32.44F C.9 0.2
(-1 is 18 7 a7,.,02s% 2.2 NeS
178 2% 32.41E 0.8 0.2

TABLE 38-7

R/V KANA KFOK] 1672 FCSITICNAL CATA, SUVA, FlJt
NOCRED AT THE Sf0 FONT MAIK AT 'KING'S WHARF®, );

DFVIATICN FRECM THF WEAN $
(1IN SSCONDS OF ar(C) f
CAY GMT SAT ELEV CFRrw™ LATITUNE LONGITUDE 1~ CTS C7SQ LATITUDF LONGITUNE
i
9 SaE 42 r2 N=E 18 7 S9,04¢ 178 2% C.S0E 12 0 ¢ =Cn0 §
¢ 359 720 ca 7 N=F e 7 178 2S5 3 ¢ [ =15
A3%9 F3e a2 7 N-w 18 I8 yre 2% = (e 0 N.7
€ Gna 4 ER N-w 19 2 1728 2% T o 0 -NeS
*$3€9 10%4 €3 4 A=W 18 °F 178 28 3 0 9 1.¢
1144 €3 L] £-E 18 R 128123 2 30 a =201
1239 €3 2C S~w ) A i7A 2¢ 2 23 1 0.0
. 1€0° €a 13 £=-€ 18 2 178 2§ 2 18 7 =2.R
1738 a2 €a S ) BT 1728 2% 2 21 1 =02
. 1622 a2 10 S-w iR 7 }7a 28 2 13 L] -%+3
* 203R €S 12 N=F ra @ L7RA 2% 2 1 Q i
zCca L ea Sk 19 7 178 2% 2 2% 3 5
2 zz22 €5 aE N-w j9 2 170 2% 2 31 15
25% 2209 €1 1e N-E ] i 178 2= 2 23 2
250 <S4 €3 a€ N=w 13 A 178 2¢ r 33 10
260 A%y a2 3C N=& e ] zalsh 2 21 13
3Eq. SAs €a 78 N-E 19 8 178 2< 2 22 (2}
369 €42 a2 27 AN-w 18 8 129 2% 2 39 14
¢3¢0 772 ¢a 1c A=w 19 7 178 2¢, 3 11 S
2¢0 gL €a 3a N=& 2 YL T 174 2§ 2 32 15
3 3¢ 1ene ca 23 N-w 12 7 178 2% 2 25 a
1 ®2E0 1C5¢€ €3 12 S=£ 18 8 17RA z¢ 3 1# 8
240 1240 €3 57 C=w 18 A 178 2€ 2 30 Q
3€0 1640 a2 21 S« E 18 v 178 2¢ 2 27 3
3¢€0 1€%¢ €a €4 S~E 1 7 178 28 2£,22E 2 22 15
® = FIX NCT ULSEC FOR CCWMFUTATICN MEAN

TABLE 3B-7
3 ARITHMEYIC VMEAN SQLUTION AT SUVA, SN0 FNOT MAKK.

1 NE N ASC LATITUNE STANCARD CEVIATION STANDARN CFVIATIFAN FF THE MFAN
g LOCNGITUNE (SECCADS) (STCONPS)
2% 10 15 18 7 59.91S5 1.1 C.3
178 28 2%.2°fF 1.4 Cea
ALL PROBLEM PASSES ARF LISTED RELOW
CaAy GMT  ELEVATICN ITERATICAS CFVIATICA
<15 >78 >S >10 SECS 0OF ARC
359 €4R x x x
39 72 X
329 739 X x
JeQ Qoa x X
& 39 1056 X
359 1600 X
3%9 1922 X
31€9 2038 X
3€0 702 y
3€0 1056 >

TARLE 3C-7
E AY SATFLLITE === ARITHMETIC MFAN SCLUTION AT SUVA. 50C FO7TT NARK.

SATELLITE NSD LATITUDE STANCAFC CEVIATICN  STANRARD CEVIATIAN CF THE NEAN
NUMEFF LCNGITUDF (SECCAES) (SECONN3)
: a2 . te 7 =g,ans 0.5 L
176 28 2€.67€ 1.2 8.6
Sa 3 18 P C.10S Col Je2
178 25 25.96€ 1.5 0.3
€3 5 18 7 £9,7as Ce5 3.2
178 28 26.20F 1.3 0.k
s 2 18 7 %9.67s 0.3 0.2
178 28 2€.13F z.1 Vo3




TABLE 3a-¢ 99
J R/V KANA KEOKI 1S72 POSITIONAL DATA, SUVA 4 Fluyl
MOORED ALONGSIDE COLPHINS AT THF GOVERNMENT SLIPWAY,
DEVIATION FROV THE MEAN
(1IN SECONDE OF ARC)
DAY GMY SAT ELEV GEOM LATITUDE LONGITUDE IT CTS CTSQ  LATITUDE LONGITUDF
360 1724 a2 37 18 7 4€.26S 17P ZE 232 2 22 15 -N.s
e3¢0 1Rae €a 14 € a7 178 25 31 2 22 1c “1.0
340 15%5F €a 2% €-F 19 7 178 & 22 2 2s 1e 1.3
360 Z13a €S 61 N-F 13 7 178 2€ 20 2 31 14 Ce3
®2€0 z227 €= S N-w AN 178 2 2) s 12 s 3.4
3¢ a €1 70 N-E 17 179 2¢ 2 L] 18 9.¢
*3F1 152 €3 11 N-w 582 178 s € 11 - =146
*361  a02 62 7 [ 18 7 178 Z€ 3 3 | -21.3
€1 @22 €a 2¢ N-€ 187 178 2¢ ? 22 14 fot
Jel =aE a2 72 (Y 18 7 178 2¢ 2 1) n € o7
€1 €76 €a 31 N-w 18 7 178 2% 2 [ a n,.e
®2€1 724 ca 10 N-¥ 1A 7 17R 2% 2 15 T 2.0
36y  sce sa €< N-w 12 1 S 17M 2= 2 34 1 1.7
31 1108 £s 17 S-w (G S 174 2% 2 26 12 2.0
el 112 €3 53 <-F 19 7 €c 78 3¢ b iR 3 1.2
$3F1 1249 €3 13 S=w 1" 7 A5 17@ 28 3 2 17 Q -0.5
€1 1FoR ca 20 c-r 137 AS 178 e 3 2 27 (] gl
61 1739 a2 72 §-F 18 7 a5 17H 2% 13 2 32 1 -0.5
2€1 17<a €a a) S-w 8 7 5 178 7 37 ) 3 - 0.
*3€1 131%2 a2 S S-w 127 cS 178 2% 2) a 1 . 2.3
361 z0arF «5 21 -2 1" 7 28 7@ 2¢ 12 2 25 12 0.5
2€1 zz22 €5 kX N-w 18 7 oS 178 25 22 2 2¢ 1 =N.1
€1 z21€ €3 2¢ N-% 18 7 3 178 28 12 2 30 18 -f.a
2 1cz2 &3 32 N-w 1”7 178 2¢ 13 2 a2 15 -C.n
2 as? a2 13 N-E 18 7 17p 28 12 2 2 18 f.a
Z L Lxe £3 aC A-w 18 7 IR 2% 26 2 33 2 -0.1
2 3R a2 2s N-w 19 7 178 25 32 2 2R 14 .8
2 0k fa 7 N-w 13 7 178 z¢€ 2¢ 6 o 0
2 Ri6 ca aa N-E e 7 178 2 39 2 a3 15
3¢2 €3¢ €% 20 £-€ 18 7 178 25 32 2 25 12
262 1CCA ca 17 N-w 1 7 172 28 32 2 24 1
252 1022 85  ae S-w 19 7 179 28 23) 2 29 13
3€2 114 (& 15 €-E 18 7 178 2% 22 2 2a 11
362 12%0 €3 a3 S-m e 7 178 2% 32 2 28 11
362 1F3¢ a2 2 S-F 8 P 178 25 32 2 2R 13
€22 17CE€ (5] 7e S-E 1A 7 ak,228 178 2% 32 3 22 1
%2 1322 a2 33 S-w IR 7 46,025 178 2% 32 2 21 15 !
0362 1ESE €a A £-w 1R 7 51,06S 17R 2¢ 1) 7 10 -
262 2002 €a 33 €-F 1A 7 aS.125 178 2% 131 2 22 15
#2€2 2144 ss 82 N-w 18 7 644,%25 179 2¢ 12 ~ 2@ 1
® = FIX NOT USED FOR COMPUTATICN NF THE MEAN
TAHLE 3B-8
ARITHMETIC MFAN SOLUTION AT SUVA. AT DOLPHINS,
N OF THE MFAN
AT1TUDE STANCARD CEVIATION STANDARPR DEVIATIO
1 ' LONG T TUDE (SECONDS) (SECCNDS)
Ce2
. 1 2 18 7 4K,€%S 0.9
i £ ¢ 178 z= 32.a€F 1.5 g
ALL PRCBLEM FASSES ARE LISTED BELOW
AY MT EVATION ITERATIONS CEVIATICON
£ 5 i%s >71% >5 >10 SECS OF ARC
360 184A x
3eq 2322 X X
11 152 x x
318 ana x x X
3et 724 x
361 1360 X
361 1913 x
3r2 Sia x
22 708 x x
362 1706 x
3€2  18%6 X x %
3€2 21aa x x
TARLE 3c-@
- BY SATELLITE --- ARITMMETIC WMEAN SOLUTION AT SUVA., AT DOLPHINS.
0 THE MEAN
SATELLITE NSD LATITUDF STANDARD DEVIATION STANCARD DFVIATION OF
1 NUMBE K LONGI TUDE ( SECONDS) (SECONDOS)
a2 ? 10 (4 Qo3
178 3.0 141
*a s 1A 7 4K .ARS Ce7 213
178 2% 36.,32F 3.5 Ve
62 e 18 7 4€.335 Ce? 0.3
178 25 231.69F 2.2 1.
6a 0 1A 7 46.895 Ce? e
178 2% 34.62¢ 4.0 Ly
€= € 18 7 ak.5135 Ce? 943
17A 2% 33.99F 3.2 1.3
™




R/V MAHI

DEVIATION FROM THE MEAN
(IN SECONDS OF ARC)
OAY GMT SAT ELEV GEOM LATITUDE LONGITUDRE IT CTS CTSQ LATITUOF LAONGITUOE
“1¢ 18cC €4 14 4 11 %P,1AS 152 1C 14,76 3 21 10 -3.1 -3.2
216 1522 42 11 4 12 0,545 152 10 19.02F 2 33 16 -N.9 1.9
*Z16 1710 42 11 4 12 3,245 152 10 [ AR 17 A 1.8 -3.%
216 1748 €4 28 4 12 0.3€(S 1%2 10 2 29 12 =1l n.e
Z16 1S2a €a 28 4 12 0.R4S 152 10 2 39 15 =05 -2e4
216 2244 s 27 4 12 2.10S 1€2 10 2 30 15 0.7 22
217 132 sa 2% 4 12 3,305 152 10 2 2n 13 1.9 =21
® = FIX NOT LSED FOR COWMPUTATICN CF TrE MEAN
TABLE 4aB-1
ARITHMETIC MEAN SOLUTION AT RABAUL
NP N NSO LATITUDF STANDARD DEVIATION STANDARD DEVIATION OF THE MFAN
LONGITUDE (SECONDS) ( S=CTNDS)
4 2 L 4 12 1.435 1.2 Ce5
1%2 10 17,.c8F 2.2 1.0
ALL PROBLEM FPASSES ARE LISTEN AELCW
cavy GMT ELEVATION ITERATIONS ODEVIATION
<15 >7% >5 >10 SECS OF ARC
215 1400 x
216 1710 x
TAELE AC-]
ARITHMETIC MEAN SOLUTION BY SATELLITE AT FAPAUL
SATELLITE NSO LATITUDE STANOARDC DEVIATION STANCARD OEVIATION OF THE MEAN
NUMBER LCHNGITUDS (SECONDS) (SECONDS)
a2 1 a4 12 0.%aS
152 10 19.92F
€4 2 4 12 1.325 lel 0«3
152 1C 20.04F 0.2 0.1
ca 4 12 1.32S el Neq
152 19 20.04% 0e2 Qe

1970 FPOS
MOORED AT D

TABLE 4A-~)

aZIONlL DATA, RABAUL o NCw BPITAIN
X

- h’;: -

100

PN




FIFErTE

TABLE  SA-) 101

R/7V WART 1S70 FOSITIONAL DATA, GUAM TRUST TEFRITQOFY
MWOORED AT THE ODILLIMNGHAM P1ER

DEVIAYION FROM THE WEAN
(IN SECONNE NF ARC)
SAT ELFV GECM LATITUrCE LONGITUDE IT CYS CTSQ0 LATITUDE (LONGITUNE
(2} 1< 13 27 4S.39N 164 30 =3 .rar 2 24 L 2.7 O.9
L 22 13 2 2% 1 ? 1.7
€5 30 1 2 26 1a 1 -Ne2
43 20 1 2 26 12 ¢ 20
%3 3e 14 a 2 2n a o 2.1
ca s¢ 13 27 44,.22N 164 2 23 7 1 2.2
fa 5¢C I3 27 45,7228 tac 4 a2 13 ne2
&S 17 13 27 42.5AN Qlaa 2 2 22 2
£ ) L $3 22 S5,00N 148 2 2 | 0
o sa 77 13 27 42.G68N j4A 3G e 18 1
0 <2a a2 31 13 27 42.0€EN 144 26 2 u 18
0 1119 42 23 13 je 2 24 a
0 1Z%€ €a a7 1 i< 2 3= 17
2 1220 €5 L 13 35 [} 1 a
0 112 ¢S €E 1 29 2 3a [+]
8 1628 €y 4 13 3¢ 13 [ 0
0 1704 €3 ? 13 2S (3 [+] o
0 1542 A3 ! ‘13 35 3 (o] )
0 1SSE ®a 11 13 29 3 1R a
0 2050 42 1e 13 36 3. x 2 29 2
0 2236 a2 s 13 27 aa,04N 184 26 §Z2.8aF 2 3a 1€
= FIX NCYT USED FOR COMPUTATION OF ThE MFAN
TABLE SB-1
ARITHMETIC NMEAN SOLUTION AT CuAwM
NP N NSO LATITUNE STANDARD DEVIATYION STANDARD CFVIATION OF THE MEAN
LONGITUD (SECCNDS) (SEZONDS)
21 e 13 12 27 42,.€3N 1.8 €5
1644 33 S2.€1E 1.7 €S
ALL PROBLEM PASSES ARF LISTFD BELOW
DAY GMT ELEVATION [ITERATICNS CCVIATION
<15 >75 >5 >10 SECS 0OF AnRC
440 X
624 x x X
1328 x
159A7 x
X X

Gl (G
-
20200W3D
-
I~
o2
n e
X M X X K =

2050

TABLE SC-1
AGITHMETIC MEAN SOLUTION 8Y SATELLITE AT CUAM
STANCARD DEVIATION STANCARC DEVIATION CF THE MEAN

SATFLLITE NSC LATITUDE
NUMBER 1 ONGITUDE (SECCNDS) (SECONDS)
a2 3 13 27 42.64N 1.2 0.7
144 3G =3,C0E 0.9 0.5
e 1 13 27 42.0FN
144 36 =a.nN°
52 2 12 27 41.67N Cel 0.1
1aa 36 s3.20E 1.0 N7
€a 3 13 27 42.64N 162 0.7
1644 36 =3,00C 0.9 9.5
6= . 13 27 43.05N 1.3 3.3
144 35 S2.35E 13 Ce




TABLE SA-2 102

R/V MAWI 1970 POSITIONAL CATA,  GUAM, TRUST TERRITORY
WOORED AT THE DILL [NGHAM PIER

OFVIATICY FACK The wran
N SEZCNDE OF AccC)
DAy GMT SAT ELEV CEOM LATITUDE LOMGITUBE IT CTS CT1SQ LATITUGE LONGITUDE
is1 132 es  2¢ 13 27 4C.74N 144 2§ 3 26 e 1.5 -0.5
261 sco €3 &€ 13 27 43.02N l14e 3§ 3 n 0.8 2.4
0266 z20 a2 16 11 27 44.04N 144 36 s 13 [ 1.8 -0.4
266 304 4 3§ 13 27 GA4.28N 144 3¢ 2 33 1% 201 —o.s
Ze6 asc ea 22 13 27 44,468 144 35 2 27 s 2.1 “1.8
266 =1 €= 35 13 27 40.74N  1ae 35 2 35 7 1.5 2,7
266 04 €5 2 13 27 39.9€N 14a 39 2 31 s -2.2 -0.9
® = FIX NOT USED FOR COMPUTATICN OF TNE MEAN
TABLE %8-2
AGITHMET [C WEAN SOLUTION AT GUAM
NF N ASC LATITUDE STANDARD DEVIATIGN  STANDARD OEVIATION OF THE MEAN
LONG I TUDE (SECCNDS) ( SECGNDS )
? 1 € 12 27 42.2CN " 2.0 0.8
184 39 53,22F 1.4 C.t
ALL PROBLEM PASSES ANE LISTED BELOW
DAY GMT ELEVATION ITERATIONS DEVIATION
<15 >78 >s >10 SECS OF ARC
2e6 228 x
TABLE 5C-2
ARITHMETIC WEAN SOLUTICN BY SATELLITE AT CUAM
SATELLITE NSC LATITURE STANDARD DEVIATION  STANCARD CEVIATION OF THF NEAN
NUMEER CONGI TUVE { SECONDS) (SECPNDS )
€3 1 13 27 43,02N
144 15 S8 ,52F
€a 2 13 27 43.ASN Ce9 o
184 39 £4,27E 1.9 1.3
es 3 13 27 43.92N c.8 0.%
148 36 =3.08F 2.0 1a1




TABLE 6A-)

R/V MAMI 1970 POSITIONAL DATA Ma MARSHA
ORED AT THE 9T wHARFS® sy SHRLLRISLANDS

asvgavloa FROM THE MEAN
(IN SEZONDE NF anC)
OAY GMT SAT ELEV GEOM LATITUCE LONGITUCE IT CTS CTSQ LATITUGE LONGITUPE
78 222e a2 22 7 € 14.3an 171 22 S.18F 3 27 12 -4.5 7.4
*279 1€22 €3 e 7 € 13.C3N 171 22 SpF & e 2 - (4
g7° 1758 4 25 T & 17.,8RN 17} Z2 IG.OO' 2 30 14 -l:l ;:ﬂ
279 194a 8 2P 7 € 19.92N 171 22 17.€4E 2 30 14 c.9 1.1
%279 2Cs0 a2 e T € 2%.23N 171 22 22.16E & a 3 €e2 8.6
279 2222 a2 71 T 6 23.42N 171 22 20.10F 2 3s 1”7 4.8 3.5
® = FIX NCT USED FOP CONFUTATICN OF ThE WEAN

TAALE €B-1

AR [THMETIC MEAN SOLUTION AT MAJURAD
STANCARD OFVIATION STANCAFD CEVIATION OF THE MEAN

P LATITUOC
: e CONGITUDE (SECONCS) (SECONDS)
2.9
€ . 7 € 12.99N 4.0
i 171 22 16.55% s.C 2.%

ALL PPCHLEM PASSES ARE LISTFD BELCW

MT ELEVATICN ITFRATICAS CEVIATICN
o P >s >10 SFCS NF ARC
279 1622 x X
279 1050 x x
TABLF  €C-1
ARITHNETIC MEAN SOLUTTION BY SATELLITF AT MAJLRC
SATELLITE NSO LATITUCE SYANDAFRD CEVIATICON STANDARD DFVIATION CF THE MEAN
NUNGER LONG! TUOE (SECCADS) €SECINDS )
.2 2 7 € 19.08N €7 a.7
171 22 t14.64¢ Ve? 545
e 2 7 € 19.)°N €. 4.
171 22 14.%6€ Vet 5.5
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TABLFE 74~ 104

R/V KANA KEOKD 1971 POSIVIONAL DATA, PONARE, CAROL INF [SLANDS
MOORED AY THE MAIN DOCK

n TION FROM THE WMFAN
SECONDE OF ARC)

ITUNE LONGLTUDE

=15 ~1.4
1.2 L )
1.3 1.2

c

Evia
(IN
0 LAY

GMY SATY ELEV GEOw¥ LATITUDE LON
a2e0 “a 28

1TurE Iy

C.SaE
1.20F
Je12€

"o
-
B
-
bd

1in
153

N
-0
20
~
-
~
>]

-N.a

27
~0.3
-C.2

R 4T.S2N
R 47 .46N
44 . 4CN
£4,%BN
AL, JEN
4a3.aaN
“4,34n
a3.39N
£R 36,72

2.76F
4 ,S50F
.CCF
3.39F 3
3.00F
0e7a"
3eGHE

cq »2

TZTEDY
n

FIF e )

P= P ANPIPLULNWNG=2>r ®ONIIO=INIIITD00 NDO
n
.
~

»
[t
MO =D WwONINLPNVNOOOO DOD

NRPBPUNIVANE MV W WOW wiwlu~ O~
-

- - - - -

MmO NARABINADANN
NVNNVNAMANRNRNRNNRON==RNAN NVaV=U=A=UVUuNYNYN NN O
-

POLNY NN =NON =4O

PIAVRI A e o e e s i e e
MANARNBUDANSLIOTODD® BPNNDOIMOTALDINOSAMN

=Nl Ps -
- ~—

Ns s TegwFMmidyg MM

a2

-

-
NRVVRNANNOCNLUNNVNN PV ANTUNWVNVVIVIN NN
-

RO PRROOCIIOIOIRIO 2RI I2RRII0OP20020 20

POPVNLALPADNNULEIWEN T2V PWILANG W

- AVVN= W WWRN =W -

e DTN RABLGNDNAD AN -
000 NOO=OOWLOIVNWADIANWE L

O=BNON=m WO IN WS
AL RO BN

PPFZZAZATANADATNATIA
RN
- o o 5 O e i 0 e 0 0 B

MIAI T ) o o o o

£ a2.%an

¢
65 €8

€A 4S.SEN
158 ER &43,96N
22¢ G %@ 4R8N

FIX NOT USEC FOR COMPUTATION OF THE

(
™

-
~N A

PADY AMBLEAARAAALBAMAAA AABRAL ARPARAARAARNC

"
€
"
e
L
3
3
)

e
‘AZ
D)
- -
ron
220
'
o
.
o

TABLE 78-)
ARITHMEYIC MEAN SOLUTION AT PCNAPE MAIN DOCK

NF N ASC LATITUDE STANCARD PEVIATION STANDARC DEVIATION OF THE MEAN
LANGITUDE (SECONDS) (SECONCS)
3s 12 24 € %P a4,7aN 0. C.2
158 12 1.$7€ 1.2 0.2

ALL PROALEM PASSES APS LISTED HELOW

OAY GMT ELEVATION ITERATIONS DEVIATION
<15 >71% >S 10 SFCS OF ARC
147 226 x x
147 410 x
147 1416 X
147 | Lo X
147 1ecg X x
. 147 2720 X x x
147 2142 X
147 2272 X x
147 2344 x
184 439 X
% 1a8 20 x x
148 13106 X
148 17¢c2 X
E 149 192684 X
L 149 226 X x
}
E TABLE 7C~-1
» AR [THMETIC MEAN SOLUTION 8y SATELLITE AT PONAPE
; SATELLITE NSO LATITUDE STANODARC DEVIATION STANDARD DEVIATION OF THE MEAN
NUMEEPR LONGITUDE (SECONDS) ( SECONDS)
a2 -] & S8 a4,93N 0.4 0.2
19 12 2.55F 0.4 Ne2
€4 (- 6 S8 A4 65N O." ¢ 1
1€8 12 2.25F 0.9 Db
1 63 L €& €8 a4 ,.P6N Caa Ne2
1P 12 2.61€E €5 Ne?
.2 L 6 S8 44,.ABKN C.a V.2
158 12 2.€1F 0.5 Ce?
es € F SF A4 €N 0.9 0.3
] 188 12 2« ?25F Ce9 Ned
!




TAALE @A-1 . 105

R/V KANA KEOKI 1971 POSITIONAL OAYA, PALAY, CAROLINE ISLANCS
NMOORED AT THE NAIN DOCK ON MALAKAL ISLAND

DEVIATICN FECHM THE MEAN
(1IN SFCONDE NF AR‘)
OAY GMY SAY ELEV GFOmM LATITUDE LONGITUDE IT CT9 CTSQ LATITUDE LOANGITUNF
167 acc e3 A7 c-w 7 10 A7.16N 134 27 £1,73F & 0 n 2.2 29,3
167 a2 €a 29 N 7 19 49,42N 134 27 23.64F 2 26 12 =04 el
167 Jac 42 as s=€ 7 19 AG,5CN 124 27 22.PHF 2 20 7 N.2 Vet
167 S2¢ 42 29 S-w 7 19 50.2AN 138 27 25,20F 2 29 9 C.a 1.7
1€7 1010 €A 21 =€ ? 19 SN.70N 134 27 15.92F 3 33 2 1.4 ~,¢
*167 1202 €a 7 S-w 7 17 36.24N 124 27 22.29F S 0 n =13.1 -1.3
167 12%0 €S a2 n-w 7 19 48.,12N 134 27 2 £ 2 as 16 “1.2 1.2
1€7 1547 63 62 N-E 7 19 4P.ACGN 134 27 2 2 21 1 -C.8 -2.)
*1€7 173¢ €3 S N-w 7 17 46028 128 27 2 s 11 s -3.3 -N.2
®167 1918 a2 14 N-E 7 19 4n,2aN 124 27 2 2 21 a =11 2.7
1€7 21C2 a2 a¢ New 7 19 45.29N 134 27 2 2 23 15 LY | 1e¢
167 21%0 ta S1 (3 7 19 48.30N 138 27 2 2 az 11 “1.2 -C.5
1ee 120 €S 74 S-w 7 19 S0.%4N 124 27 26 2 3 14 0.7
168 212 63 3s S-E 7 1% 49.50N 134 27 22 2 28 9 0.2
e168 232 L 83  N=Ww 7 1S AR 3EN 124 27 22 2 25 ) =140
168 €ac €3 22 S-w 7 19 S0.S8N 124 27 22 2 28 o .2
*1638 €30 a2 72 S-€ 7 12 X1,60N8 124 27 = € a3 2 .3
168 <22 €4 2R €-F 7 19 43.56N 124 27 22 2 26 2 .2
168 1110 €4 2¢ €-n 7 19 43.SAn )14 27 27 2 23 14 .s
168 12090 €5 76 N-€ 7 17 49,36N 134 27 1@ 2 35 15 =19
*1€2 1450 €5 E N-w 7 19 45,128 124 27 29 = 2 (] 4.2
163 1€acC 43 a1 New AR 124 27 2 2 2% 12 -1.0
1€A 2CO¢ 42 &< N-E 715 124 27 2 2 33 1 =".a
148 Z108 €a 19 N-E 7 19 124 27 2 2 25 1 =21 .
*163 2156 a2 1 N-w 7 19 134 27 A 17 7 -1.2
1€8 22ae ca a0 New 7 19 13a 27 ? 33 16 N2
169 32 €35 aa S-€ 719 134 27 22.9%F 2 11 15 ~C.2
169 220 €S 1¢ S-w 713 134 27 22.56F 2 18 i 149
160 22¢ a 34 N-E 7 19 134 27 28,14F 2 2 15 =15
169 a10 A3 61 S=w 7 15 134 27 25.,30F 2 37 17 C.n
169 713¢ 42 2e €=€ 716 124 27 2 2n A =Ce3
®169 f1p ca a : ’ 19 124 27 3 a 3 “2.7
1€9 1020 €4 22 € 7 19 128 27 o 35 17 -0.2
169 1214 €= 26 N > e 128 27 2 a2 18 -9.5
1€9 14CC 5 28 N 7 12 138 27 2 29 11 “1.%
*169 155¢C €3~ N 7 20 134 32 1 2¢€ 2 ?231.6
169 1914 a2 1€ N 7 1S 134 27 2 b 23 11 =1.0
169 z0seA a2 4y N 7 19 138 27 2 2 22 15 Cal
8 1€69 2z00 €a 7€ N 7 19 134 27 2 ? 3s 17 -C.7
169 2348 €S 12 <€ 7 1¢ 124 27 2 2 18 A 1el
170 122 €5 48 E 7 19 S0.4CA 134 27 23,24F 2 22 15 2
170 152 €a 10 N 7 19 S0.52N 138 27 23,40F 10 10 a 1.2
170 220 €3 S1 € P 1S 59,228 134 27 23,298 2 25 7 0.6
170 Sce €3 15 < 7 19 S1.398 134 27 23.f4F 2 22 6 240
*170 €a¢ a2 i < 7 19 34,295N 124 27 22.74F 2 o 0 -15.1
g ® = FIX NQOT USED FOR COMPUTATION OF THE MEAN
TAHLE AA-1
R/V KANA KEOKI 1971 POSITIONAL OATA, PALAU . CAROLINF TSLANDS
MOCKRED AT THE MAIN DOCK ON MALAKAL ISLAND
3 DEVIATION FROM THE MEAN
(IN SECONDT OF ARCH
CAY GMT SAT ELEV CEOM LATITUCE LONGITUDE  !T C€TS C€Tsn LATITUDE LONGITUDE
s170 e2¢ a2 €5 f-w 7 19 4R,a2N 134 27 35.CAF 2 33 1 -C.¢ «
3 170 932 €A a2 €-F 7 19 49.32N 138 27 23.1CE 2 27 19 =20 &
170 11293 €a 17 €-w 7 1G 4G, 62N 124 77 22.66F 2 23 0 el 2
170 1310 €S 74 N-w 7 19 4A,6CN 138 27 27,.18C 2 3s 15 g2 203 5
170 1502 €a <€ €-€ 7 19 45,80N 124 27 174775 2 1€ n L =
8170 2C0a a2 6C N-E 7 1S 49.72N 138 27 ?1.03% 5 3z 1S “2.4
170 2112 €a 28  N-F ? 19 49,74N 134 27 22,e4% 2 X1 15 2.4 1
®170 2152 42 10 N-w 7 19 S1.a2N 128 27 26,165 4 14 ~ 2.1 7
170 23c0 €a 2¢ A-w 7 1S AGLCEBN 124 27 24.CH5F 2 2« 1" LS |
171 a2 6s 56 S-E 7 19 S0.64N 124 27 22.20F 2 26 12 1.3 1.7

# = FIX NOT USED FNR COMPUTATION OF THE MEAN




TABLE @B-1 106

ARITHMETYIC MEAN SCLUYICN AT PALAU 1

NP N NSO LAT I TUDF SYANDARD DEVIATICN STANDARD DEVIATION OF THE WEAN
LONGITUDE % (SECCHDS) (SECONDS)
ss e ERd T 1S 49.34N 1.0 Ce2
134 27 23,.49E 17 Ced

ALL PROBLEM PASSES ARE LISTED BELOW

cCay GMYT  ELEVATION ITERATIONS CEVIATION
<15 278 >S >10 SECS CF ARC

1€7 409 x X
167 1202 X X
167 1720 X x

167 1918

148 322 x

148 a3n x x
1£A 1390 x b
168 1450 X x

168 21%6 X

1€3 8P X

169 1550 x x
169 22900 x

143  234A

170 1€2 X x

179 646 X
170 82¢€ X
1?70 2004 x

170 2152 X

TABLE 8C-1
AR ITHMETIC MEAN SOLUTION B8Y SATELLITE AT PRLAU

SATELLITE NSO LATITUDE STANDARD DEVIATION STANCARD DEVIATION CF THE mMEAN
AUMBER LONGITUDE (SECONOS) (SECONNS)
42 v 7?7 1S a5,2aN N5 N2
124 27 23,8¢€F 1.4 %53
e Se 3 7 13 49.AAN Ceh 043
124 27 21.4°F 1.4 0.8
623 7 7 15 4C 24N Ceb a2
138 27 23.0€F 1.6 G5
ce 1 7 19 4CE 05N Co? Ne2
124 27 22.10% 2e2 0.7
€s 9 7 19 48 ,8AN C.8 N3
124 27 23.87F 1.2 N8




TABLE 94~
. R/V KANA KEOKI 1971 POSITIONAL DAYA, WELL INGTON, NFEw ZEALAND 107
MOORED TO THE EAST SIDE OF *GLASCOW® WrARF 4
NEVIATION FROV THU MEALY
(IN SECCNDS OF ARC)
DAY GMT SAY FELEV  GEQO™ LAY LONGITUCE IT CTS C¥SQ LATITUNE LONGITUOF
241 1214 €a 24 A=t a1 1€ 174 A€ SS.1AF 2 27 . ~Ce 1.6
241 15CC 6a Sé N-w a1l 16 176 46 56.6aF 2 3% 17 “0,7
®241 1S4 €S 12 S-F a1 1€ 174 4€ S55.%4aF 2 1e a
s241 1718 <4 7 NeE Ay 18 176 47 8,506 2 ] 2
e241 1740 es e €-¢ a1 1€ 174 4F 22,58F 3 23 1
$24] 1832 €3 14 E=8 ay 16 1764 a7 0.3AF 2 20 9
Z4) 13€0 €3 ss \-F a) 1€ 174 4k SB.62F 2 34 14
*241 Z02¢ €3 T2 S-w a1 16 174 4F 34,447 & 27 1 F
é41 2cae “a 22 A-w ay 1€ 176 4K S7,54E 2 24 11
®2a1 zz18 €3 13 S-w a1 1F 176 46 a4 ,35F 2 15 Q
241 2238 a2 1s €-F a) 1 174 4¢ 5G.taF 2 23 3
42 11¢ €4 24 <-F ay 1£ 174 aF 56 ,52F 2 30 14
242 202 ¢a 5¢€ S-w a1 16 176 46 57.0)0F 2 33 1a
z42 as5C &8 38 \=E a1 1€ 174 A€ SF . 393F 2 a 14
€232 €18 ca 7 c€-€ a1 17 174 47 N.Fat & (] 2
z42 e3€ €5 311 N-w ay 1€ 1764 aF €7 ,42F 2 an 1s
za2 700 €a 85 S-E a) 16 174 4R £7,Pa° 2 as 16
242 13a €3 a2 N-E 41 1€ 174 4€ 58,32F 2 31 13
z42 eae €a L €= a1 1€ 174 4€ SE.€2F 2 a0 15
242 $22 €3 3a A-n a1 106 176 4¢ S7,)65 2 al 14
®za2 1220 €4 10 N=-2 Al 1€ 176 47 N,.1A8F 2 15 7
z42 1412 €a €€ N=-F a1 1% 178 Q€ &G, 06 2 23 3
242 1€9cC €a 16 N-w ap 15 174 4€ 57.54F 2 26 12
242 1€50 €es e €-€ ay 1€ 174 ac dpe 2 1 14
za2 1810 s4 2¢€ N-E ap 1% 178 Q€ SE 6278 2 26 t4
242 1213 €s 11 S-w ay 1€ 174 a6 57,54t 2 2% 14
242 153¢ €3 a2 €-€ ay 1€ 174 46 SF,7aF 2 24 9 ]
242 155¢ £a 50 AN=w ay 16 176 QF EF,75F 2 30 11
z42 2126 €3 30 S-h a) le 174 a6 S7.18F 2 29 11
243 1220 a2 €6 N-w 4] 1F 54,825 174 &F GF L FHE 2 41 1
8243 150¢ 42 < N-w 41 17 15.00S 174 47 23,4aF 2 12 3
243 1404 €8s 17 €-c 41 1£ £3,4€5 174 4k £C,29F 2 12 a
#2413 1720 =4 1C AN-€ Al 16 & §25 174 45 58,205 5 S ?
243 175C €5 7¢ S-w 41 16 54,065 174 4€ S7.F£aF 2 21 15
243 185C €3 135 €=¢ 41 1€ £5,C85 174 4€ SG.?CF 2 21 1
243 190¢€ a 71 N-E 4) 1€ $5,145 174 4F S7,C4F 3 22 0
Z43 2034 €3 €e S-w 41 16 €3,326 174 4F SS,60F 2 22 15
z43 20%a sa 14 R-wm 4l 1k S2,745 174 A€ 65.,:AF 2 2 1
®243 2234 a2 21 S-€ ay 1g €05 174 45 37,84F 3 13 Y
z48 118 a2 €a S-w 4) 1€ 345 174 A€ S7.5aF 3 2¢ 2
244 21z €a 3z S-w ap £ 763 174 &€ 57,3)F 2 21 0
Z44 E=nC €% bl N=-E 41 1% ~5S 124 46 S0 2 3 16
s24a €22 €a 1¢ €-F 4 17 10S 174 4& 6?,70° 2 13 3
zaa  cae €= 2a Ne-w 41 1€ 425 174 A€ S7.1%E 2 27 13
zaa 704 sa 68 §-€ 41 16 10S 178 4 S,50° 3 37 17
# = FIX NCT USEC FOR CCMPUTATICN THE NMFAN

TABLE GA-)

R/7v KANA KEOKT 1971 FOSITIONAL DATA, WELL INGTON, NEwW ZEAL AND
MCORED TN THE FAST SIDE NF "GLASCCW' WHARF

DEVIATION FROM THE MEAN
{IN SECCARS OF AcC)

DAY GMT SAT FLEV GEOM LATITUDE LONGITUCE 1T CTS CTSQ LATITUDE LONGITUNE
24a laa 3 5% N=F a) 1~/ £a,4PQ 174 a¢ SE,PaF 2 223 1 fe3 ~3.7
24a E<a ca 2n Cop a1 IF ca4,008 174 ar 2 € 13 -Ce? ~1.°
z4a c19 €3 2¢ New a1l 1F S4,16% 176 4e 2 29 il =Cel ~3.0
2648 122¢ 42 ca N=E 41 1% 4,725 174 aAn ? 35 15 05 ~0.0
zaa jaiz 42 2% N-w 41 16 S3.A8S 174 ae 2 38 15 -3 n.2?
®244 1419 a4 £S5 N-w 41 16 5,385 174 ar a 15 1 1.2
®24a 1518 €5 7 $=E 4l 1€ ak,5¢5 178 a7 13 9 o] =48
®2448 1€10 €n 14 N-w Al 1€ T5,26S 174 a¢ 2 28 Q 11

244 170C €5 o2 §=E a1 1F £4,.,CN€ 174 a¢ 2 2 15 -0.2

z4a 1818 £a a2 N=F 4l 1€ Sa,a2S 178 a6 2 32 1 Ce?

244 1BSC €S 22 S=w 41 1€ £5.,0P5% 174 45 2 2% 12 Ce?

248 Saa L) €3 €= Q1 15 S3,6AS 178 ac 2 2¢ 0o =Caets

248 zo00a ca ac N-w a1 16 3,765 174 A€ 2 26 11 =C.0

@ 3 FIX NOT USEC FOR CONPUTATION OF THE MEAN

S




TABLE 9B-1
ARITHMETIC MEAN SOLUTION AT WELLINGTON

NP N NSO LATITUDE STANDARC DEVIATION STANDARD CEVIAYION CF THE MCAN
LOANGITUDE {SECONDS) (SFCONDPS)
se 18 a2 41 15 %4,1S5S 1.0 fe2
174 46 57,.%%E 1.8 0.2

e ALL PROBLEM PASSFE ARE LISTED BELOW

OAy GMT ELEVATION [TERATIGNS CEVIATION
<15 >7s >s 210 SFCS NF ARC

241 154 x

24 1718 X x

24\ 1749 x

241 1842 X

241 2026 x

261 2216 x

242 S18 X x x

242 1228 X

743 |1=%A X x

243 1720 x x

243 233a x

244 522 x X

244 1430 x

244 1818 x x

244 1610 x

TABLE 9C-1
ARITHMETIC MEAN SOLUTION EY SATELLITE AT WELLINGTOM

SATELLITF NSC LATITUCE STANDARD DEVIATICA STANCAFD DFV!AYIOE OF THE MEAN
NUMRER LONGITUNE (SECONDS) (SECONDS)
a2 e 4l 1~ Sa,07S 0.5 2.2

174 4€ 57.9¢E 1.0 2.5
ta 12 a1 1€ f4,215 Qo 0.2
176 46 S57.67F 0.9 2.1
63 9 a1 16 %=a,12S 0.6 2.2
174 46 57.76¢ D49 0.3
64 7 41 16 54,235 Ce% 1.2
174 a¢ £7.93E 0.9 0.3
(- 10 a1 1¢ =a,118 Cef 0.2
1768 46 57.8%E Ce.9 9.3
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TABLE 10A-1 (CONT,)

R/V KANA KEOK! 1572 POSITIONAL DATA, CALLAC, PERL
MOCPFD YO AERTH 9~D ( CAN THE ¢ FISKHING PIER ¢ )

110

DEVIATICN FAOM THF MEAN
(IN SECONDS OF ARC)
DAY GMT SAT ELEV GEOM LATITUDE LONGI TUDE IT CTS C7SO LATITUDE LCONGITHUDE
* 21 223n €s 1¢ S~F 12 % 1%,248 77 R S€.lfm 2 13 s -a.0 -2.n |
22 €z ca 18 N-ge 12 3 77 e ®¢,70w 2 2= 12 Ce? 0.7 |
2 122 €5 5% S-w 12 2 77 @ Sp.2)w 2 30 15 “1.9 -0.9 |
22 28 €3 17 €-€ 12 3 77 P 57.6Cw 2 2% 1 0.4 -J.8 |
22 2ae =a 3¢ N-w 12 3 77 A 57.Paw 2 14 1 1.6 -1.1 |
22 a2 £3 a2 S-m 12 1 27 & ? a2 1 =041 0.4 |
22 ep2 ea 1e S-E 12 3 77 A 2 22 o 0% -1+3 1
22 €40 a2 7¢ S-w 1z 2 7 A 3 &) o -N.S -0.? |
22 Ge4 ca ae S-w 12 3 77 8 2 34 16 0.5 ~0.R
e 22 123¢ ca 12 S~E 12 2 77 8 3 20 a 0.% -1.2
22 1254 «5 7% N-E 12 3 7 9 3 23 1 1.6 2.7
* 22 13s¢ 63 7 N=E 12 2 77 S 10 4 2 -23.8 7.9
22 1429 LD 56 S-w 12 3 77 A sq9.caw D 30 10 -Ce% 0.7
® = FIX NCT USFO FNR CONDUTATICN OF THE MFAN
TABLE 108-1
AR ITHMETIC MEAN SCLUTICN AT CALLAC BEQTH 9=
NP N ASC LAT I TUDE STANCAGL PEVIATICN STANDARD CEVIATICA CF THF MEAN
LCNGITUDF (SECCNDS ) (SECQAPS)
108 24 7C 2 3 19.62S 1.2 €2
77 & SP.S7w 2.3 0.3
ALL PROBLEM PASSES ARE LISTFN NFELOW
cay GMT FELEVATION [TERATICNS CEVIATICA
<15 >75 >s >10 SECS CF A®OC
15 1752 X x
15 2338 X
16 an X x
16 226 x x
16 ay1%s x x
15 534 X
15 101313 X x
1o 1116 x
14 1518 x
16 LEEH x
17 2014 X X
1 4«93 x
18 2<2 x x
[} 3nA x x
18 sae X X
1o Rak x x
19 ©3€ x
18 10138 x x x
1A 1128 x X
18 2200 x
17 1142 x
19 1020 x
29 S0 X
29 222 x
29 rc2 x x
20 804 x
20 1032 X x
20 1720 X
20, 2304 x x
21 sc2 X
21 1316 x
z1 231 x
22 1215 x
22 1328 x X x
TABLE 10C=-1
BY SATELLITE ~=-c- AQITHMFTIC MEAR SOLUTICA AT CALLAD BFRTH 9-C
SATELLITE NSC LATITURF STANCA®D CrVIATICA €TANNARD CEVIATICN CF THE WFAN
NUMAER LCNGITUDE (SECCANS) (SFCONNS)
.2 14 12 3 16,0A8 145 Nea
77 8 R7.9aw 241 0.6
54 13 12 2 29.0as 17 by
77 e =7.RAW Zet Nets
43 15 12 2 2C.26S 1.6 D4
77 e =7.82w 2.0 0.5
54 1% 12 2 20,045 1.9 n.a
17 e %7.9%w 241 0.5
6% 13 12 3 20.04¢ 1.7 N
77 & s7.e8w 2.1 2%
/
!( oo - w i
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TABLE 1NE~2 112
ARITHMETIC MEAN SCLLTICN AY CALLAC FEOTH 4-A
NP N ASC LATITUDE STANDARC DEVIATICN STANDARD CEVIATICN CF THE wMEAN
LONGITUDE (SECONDS) (SECONDT)
ne 30 “a 12 2 50.472S 1.9 €y
7Y 8 44,.57w 2.8 0.3
ALL PROALEM PASSES ARE LISTEC RELCwW
Cay GMT  ELEVATICN [TERATICAS CEVIATICA
<15 275 >3 210 SFCS NF ARC
s 7¢9 x
a8 856 x X
sa 1150 x
€4 1342 x x x
&5 174 X
€5 59 3 x
€5 924 X
€5 1154 x
«5 1749 x
€5 1e1a x
&5 200a X x x
56 a2 X X X
&6 120 x x
€6 310 x 1
) 742 X
€6 9%A x x
£6 1012 x
€A 190A X
€A  203a x
7 1e X
87 1202 x
7 1250 x
57 2cna x x X
€7 2118 x
1 €7 2344 X x
se 128 X
=q £a2 x
1 58 849 X x
58 1032 x x
s8 1218 X
i
TAHLE 10C-2
BY SATFLLITF ~c-c- APJTHNMFTIC MZAN SOLUTICA AT CALLAO ESPTH A=A
SATELLITFE NSO LATITUCE STANCAOC CEVIATICA STANDARD DEVIATIIN CF THE WEAN
AUMBEFR LONGITUDF (SFCCANS) (S72ONNS)
a2 10 12 2 29,185 1.9 0.5
77 A af.01w 3.4 1ot
€4 12 12 2 £3.168 1.9 Je%
7?7 R 45,73 3.3 1.0
62 10 12 2 £0,%48 1.9 2.5
77 8 a6.061w 3.6 1.1
6a 12 12 2 50.195% 1.9 a.5
77 & 45.79w 3.3 1.2
4 €s 10 12 2 &C.14S 1.9 006 -
77 R 45,01Ww 3.6 1.1
.
3
:
:
E
7
;
i *
e g p L At
{ x!? (\ -a [ an et ‘__,Q.f
= 9% 3 ‘
s i "
:
b,
3




TABLE 1A=

F/V KARNA KFOKI 1372 PCSITICANAL CATaA, ANCCN, PTRU
SWINGING AT ANCHCR, BUTY ACY CRAGCINC

CEVIATION FRCM THE VMFAN

(IN SFCONDS OF arc)
CAY GMT SAT FLFV GFCW LATITUDF LCAGITLCE I¥ €TSS CYSQ LATITUNE LCONGITUNE
€9 23%a 43 i€ 11 26.765 77 10 2P THW 2 o -4 .7 Yo
&0 20 s 23 11 2P .RPS 77 10 22.%%5% 2 ] o 1.4 -1.9
69 138 €3 ag 1 33.725 77 10 Nw 2 n o 2.2 3.5
€0 &%¢ a2 %1 18] 26525 77 1€ ow 2?2 o [ =240 -7.3
&9 73¢ sa 33 11 30.78S 77 10 2% .6w 2 o A 0.7 0.8

e €0 ese (£ 10 1M 34,445 77 10 2€.,70w & ] n 2.9 29
60 101° €a 22 i I0.7€S 77 10 24.fAhw 2 4] (] -0.7 =01
60 1040 €S 70 1 36.CCS 77 10 24,83 2 0 o b.= -Je3
60 1202 €s 32 1 31685 77 10 2€.16w 2?2 ] 4] 0.2 1e6

® 60 1230 €S 7 11 25.€25 77 1C 3€.72w 7 c 0 =47 12492
* 50 120¢ €3 77 11 14.76S 77 16 3S.46%W B8 [J (o] 43.2 5%0.7

® = FIX NCY USFD FOR COMPUTATICN OF THE WNEAN

TABLF 11E~-)
AQITHMETIC MFAN SOLUTICN AT ANCON = ANCHORFD

NP N NSO LATITUDE STANDARC DEVIATICN  STANDARD CEVIATIAN CF THE WMEAN
LENGITUDE (SECCNDS) (SECCANS)
1 1" 3 e 11 44 31,515 2.8 1.0
3 77 10 24,.72w 3.8 1.2

ALL PRCALEM PASSES ARE LISTED ASLOW

Cay GMT  ELEVATICN ITERATICAS CEVIATICA
<15 >75 >= >10 SECS OF ARC
€0 8ss x
60 1230 x X
60 1305 x X x

TAALE 11C=1
FY SATELLITE ==-=- AFITHMETIC MEAN SOLUTICN AT ANCON = ANCHOFED

SATFLLITE NSO LATITUCE STANCARC CEVIATICA STANDARD CEVIATION CF THE WFAN
AUMBEF LONGITUCE (SECCADS) (SFCONDS)
42 1 11 44 23.52S
77 1C 17.40w
9 54 3 11 44 21,06S 1.7 1.2
77 1C 21.54¥ 3.A 2.2
(= | 2 11 44 31,298 2.4 1.7
77 10 20.13W 3.9 2.7
64 t 11 44 29,52S
77 1C 17.40w

113




TABLE 124~} 114

P/V KAMA KFCK] 1672 FCSITICMAL DATA, TALARA, PERY

SWINGING AT ANCHCER, AUT NCT CPACCING
NEVIATI(N FARCM THF MEan
(IN € CONDE OF AFC)
CAY GMT SAT ELFV GECM LATITUCF LONGITUCE IT CTS CTSQ LATITUDF LONGITUNF
18 €0F ca 21 S-€ 4 21 a),ca5 £1 17 1G,80w 2 23 P -ZaE “0.F
* 74 =26 a2 76 S=E 4 31 497,625 &) 1?7 1%.72% 9 26 10 -4,7
74 €2 €a 34 C-n a 13 a).286s £l 17 1S.C°w 2 a2 1< -1.0
* 74 €22 €s 9 a 33 53.70S Bl 17 20.P4w & 12 s 0.4
* 74  ESE <4 7 4 231 2,985 E1 17 17.F3w @ 0 2 -2.%
74 109e 5 €2 4 33 47,A2S Pl 17 17.64w 2 33 2 =2s%
* 74 1CacC €a 7€ 4 11 a3.6AS Pl 17 14.7Fw 2 38 16 -5.7
* 74 (222 € ~? 4 313 46,205 Pl 17 Ta,.25w 2 27 [ 13.°
e 74 1412 €1 7 a4 23 20,G€S 1 17 192.24m 2 0 o =242
* 74 1642 €A 1 4 1313 45,KaS €1 17 21.8%w 2 13 3 1e8
74 1€5% a2 a1 a 7 47,345 Pl 17 23.C6wm ¢ 13 Y 2%
74 128 ca €c 4 33 4F,.40S Al 17 19.2% 2 M 1a =12
e 74 214¢€ €s 7€ A 33 45.725 £1 17 3019w % 3 (3 Ge?
4 2212 sa €C a 331 af,20¢< el 17 25,18w 2 3s 15 a7
s 78 c ca 11 4 313 40,565 Bl 17 20.€4w 5 1R n C.?
* 75 jap 3 13 a 33 37,145 £1 17 22.37%w 2 19 A 1.7
15 a2 a2 2a 4 33 31.76S Pl 17 17.2w 2 22 ) -2.7 22
* 75 ¢ra €a 72 €-€ a 23 a).74¢ Al 17 31.38w 11 n o -2.7 10.0
* 7S5  75a €a 7 S-n 4 34  3,.7PS E1 17 1€.64n € o 0 19.1 -1.0
75 s14 €5 a7 N-E 4 33 434148 Fl 17 22.02w 2 33 10 1€
78 <S=¢C ca 3 <-E a 33 &41.70S E1 17 15.€2w 2 32 15 -0.%
& 75 11C8 €5 13 N-w 4 23 46,985 8t 1T 2000w 2 13 A -C,a
75 1124 €4 16 S-w a 33 as4.PBS €1 17 21.72w 2 1€ S 1.3
75 1220 €3 2a Ne-w 4 23 44,585 €l 17 1G.74w 2 26 9 -0.7
* 75 14cCC .2 11 N=-F 4 33 34,025 €1 17 1€.6RAw 2 1€ 7. =10.% =3.3
® = FIX NCT USEC FNR CONMPUTATIC OF THE MEAN
TABLE 12P-1
AQITHMETIC WEAN SCLUTICN AT TALARA - ANCHCORED, SWIKNCIANG
NE N NSC LATITUDE STANCASC CEVIATICN STANTARD CEVIATICN CF THE MEAN
LONGITUDFE {SECCNDS) (SFCANDR)
2% 18 1 4 33 ¢a,515 247 0¥
A1 17 20.44w 2.3 Ce?
ALL PSCHLFM FASSES ARE LISTFD FELOw
cay GMT  ELFVATICN ITERATICAS CEVIATICN {
<15 378 >5 >10 SFCS NF AAC |
74 “2K X x
7a R22 x x
74 ASA X x
74 1049 X
74 1222 x
76 1432 x x
78  1ka2 x |
74 2146 X ]
75 o X x |
75 149 x |
2 75 6Ca x x |
5 754 x x X |
R 110& X
75 160¢C X x |
|
|
|
.I
TAALE 12C=-1 |
PY SATFLLITF ==== ARITHNTTIC MEAN SCLUTICN AT TALARA = ANCKNRFN, SWINGING
SATFLLITE NSO LATITUCE STANCAED CEVIATICA STANCARD CEVIATICN CF THE NEAN
NUMPER LCNGITUDE (SFCCANS) (SECNNNS)
a2 2 4 32 44,755 2.9 2.2 |
s Pl 17 23%.2°9 3.5 Fa
g LT} 3 4 33 ac,108 2.9 1.7
¢ Pl 17 Z1.90w 3.0 24
63 1 4 12 47,145
1 17 22.0aw
s ca 3 4 33 45,108 2.9 1.7
1 17 21.9% 2.9 2.1
2 es 2 4 23 44,555 3.9 2.9
€1 17 20.2°w 1.9 2.9
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AFITHMET IC MEAN SOLUTICN: GUAYAGUIL,. NCe 29 STERN 13 METFRS EXTENDD.
N N ASC LATITUDE STANCARI CEVIATICN STANDARD CEVIATICH CF THE MEAN
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ca 1s .5 2 16 55.,76S 2e1 Ced
79 €4 20.4¢€0w 2.3 (%}
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TARLE 13C-2
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SATELLITE NSO LATITUDE STANCARD CFVIATICA STANCARD DEVIATICN CF THE MEAN
AUMPREFR LCAGITUCE (SECCADS) (SECONNS)
a2 8 2 1€ SGoP2S 1.0 0.3
7S €4 19.%9w 1P Qa7
€a L] 2 1€ SQ.RA2S 1.0 Ce
76 Fa& 10.59w 1eR N.7
63 k4 2 1€ SC,P7S 1.0 0.4
76 €4 20.01W 2.0 0.9
€s iz Z (€ §S5.215 3.9 Qe ?
79 %4 2C.S3Iw 1.8 NeS |
(24 10 2 1€ €G.€25 lel 0.4
79 %S4 20.27w 1.8 0.%

TARLE 13A-3

|
F/v KANA KECKT 1373 FCSITICNAL CATA, GUAYAQUIL. FCLADNA, |
FORT SINE 7O CARPQIBEAN TIUNA,, PUERTC NARITIMO,. |
DEVIATICA FRCON THE wEAN
(IN SEZONDS NF ABc)
A CAY G¥T SAT ELEV  G=CwW LATEITUDE LEAGITLEE 1T CYS €750 LATITLNDE LONGITUDE

50 z072 L) € A-w 21 2 € 2 3.3 1

* 50 2050 ca 1 N-F 2 14 . 15 ? =041

e &0 2156 €s 7 c-F 2 47 a 2 0 7.3

€7 2232 =& S5F  N-w 2 16 & 24 A 1e®

90 z2ac0 (L k2 c-w 2 1€ 2 32 16 -C.9

* 51 122 €3 €1 2 17 2 21 1 12,9

* 31 232 €3 11 2 17 7 1= b 59

A S1  ese €6 a2 2 16 2 3a 154 Rl

E €1 €52 42 50 2 16 2 3 s =11
1 £y %6 4 1¢ 2 1- 3 20 6 -n.0 {

e 1 Pen 42 13 2 16 2 19 s -2.9

€1 1cco 4 71 2 1= 2 22 ¢ “2.1

e 31 1118 €5 T 2 16 2 18 1 Oon

* 51 115¢ &4 ? 217 L} 0 [ 19.6

* 51 130€ €5 $° 2 1% & 0 o -17.3

81 1=0Cc 63 19 21 e 3 13 1 2.4

51 1744 €4 24 2 1€ € 2 2n 11 fea

§1 1626 42 26 2 1% € 2 27 13 ()

1 1313€ ca 25 2 14 < 2 26 4 0.0

1 2140 =a anp 2 1¢ € 2 16 17 1.0

1 22%:z €5 &3 2 16 F,228 76 € 2 3 18 -2.8
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TABLFE 13€-3 119 |
3 AGITHMETIC MEAN SCLUTICM, GUAYAQUILs PCRT SICF TN CARRINTAN TIUNA, 1
NP N ASC LATITUDE STANCARC NEVIATICN STANRAF() CEVIATI(N CF YFE MEAN |
LGAGITUDE (SECCNDS) (SECONPS)
22 10 12 2 16 58,118 1€ LR Y |
79 €4 23,.€%w 2.1 Co

ALL PRCALEM PASSES ARE LISTFD RFLOW

DAy GMT  FLEVATICN ITERATICNS CrVIAYICA
<15 275 >5 >1n SECS OF ARC
€0 2022 X
€0 2CS2 X
50 21€6 x
e 132 X
€1 322 X X
) 340 x
3 1114 x
€1 1158 x X
st 1376 x x x
S 232A x

TABLE 13C-2
BY SATELLITE, MCAN SCLUTICN, GUAYAQUIL, PCRT SIDE TO CARPIHFAN TIUNA,

SATFLLITE NSO LATITUDF STANCARC CEVIATICA STANDAFD CEVIATICN TF THE WFAN 1
MUMPER LCANGITUDE (SECCADS) ( SFCNNDS)
a2 2 2 1&£ =7,.84S 1.2 0.9

79 a4 22.92w 0.8 (A |
sa 3 2 1€ Se.anS 1e8 €9
76 4 22.32w 1e1 Ne%
62 1 2 1€ %7.CCS
79 S& 22.62w
€a a 2 16 57.90S 1€ 0.9
79 €4 23.85w 2.2 1.
ee 2 2 1€ S57.84S 1¢2 0.8
79 54 22.92%w Cot fe3

TARALF 12A-4

RF/v KANA KEOKT 1973 FOSITICAAL CATA, CUAYANUIL . ECLADCR,
PCRT SICE TO BERTH NOe €o PUERTC WARITINA,

DEVIATICN FECWM THE NEAN

(IN SECONDS NF AOC)

CAY GMT SAT ELEV CFCw LATITUDE LCAGITLCE 1T CYS CTSQ LAYITLDF LINGITUNF

€S 1PraR ca 22 N-w 2 1€ 43,25 79 €4 43.44w @& 24 a =Ce? =12

* £S5 154¢€ 12 N=w 2 165 46,375 44 ,08w 2 18 8 2.5 -0e6

€s zc20 30 N=E 2 16 43,625 Q€ E0wW 2 31 15 ~Ce2 1.9

: €S zzce L L) 24 N-w 2 16 44,345 al.e6w 2 28 10 NeS =07
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ATITHMET IC MEAN SCLUTICA,

NP N NSO LATITUCFE
LCNGITUDE
. 1) 3 2 16 43,065

79 S84 44,60W

TAALE 13P-4
GUAYAQUIL+ PCRT SICS TC PERTH NC. A,
STANCSRC DEV;ATION STANCAED t?:ll'lﬂl CF ThE MEAN
S

(SECCND RECONES)
0.4 0?2
1.7 1.0

ALL PROALEM PASSES ARE LISTED BFLCw

CAY GMT  EL
<

€5 1946

VATICN ITERATICNS CEVIATICA
>7¢ >s

€
S >10 SECS OF ARC
x

TABLE 13C-a

BY SATELLITE, MEAN SCLUTICN, GUAYAGUIL. HCRT SICE Tr PERTH NO. 4.

SATFLLITE NSO LATITURF
NUMBER LCNCGITUDE
S5a 2 2 1€ A3,.58S

79 %4 45,1Aw

STANCARD CEVIATICA STANDARD CEVIATICN CF THE WFAN

(SECCADS) ( SFCONDS)
C.S Ne4
1.9 1.3
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|
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TAALE 140-)

P/V KAMA KFEOKI 1972 POSIONTAL CATA, FUNTARFNAS, CCSTA RICA
SWINGING AT ANCHOR, BUT NCTY FRAGGING

DEVIATICN FRON THT uFAN
(1IN €CCONDS OF AnC)
cay SAT ELEV GFCWM LATITUCE LCNGITUCE IT CTS CTSQ LAYITUDE LONGITUNE
122 “a 27 N-E Q €7 S|, 16N Fa 4G 27.€hw 3 29 18 (%] 1.3
| 122 e 2¢ N-w 9 57 47.,G8N R4 49 27.50w 2 22 s =1.3 1.5
122 €r  ay S-w 9 S7 S1.24N P4 4G 25.56w 2 32 15 “Cel 0o
*12) a2 13 c-E 9 =7 Fa.12N  FA 4% 23.7Fw 2 15 4 2.0 “PeF -
123 (X ] 52 =" 9 57 £2,32N Fa 49 25.0Yw 2 34 16 12 =13
123 42 sc S-w 9 =7 €|,.=aN E4 a5 21,caw 2 33 15 Ce2 -2.%
*123 €a 13 €-w 9 S7 48,00N 2 19 ) 3.3 0.9
®123 €q e €-€ Q 7 2,386 2 18 3 1et Sel
123 65 40  N-E 9 57 S50.10N 2 32 1% “1.2
123 e =\ c-w 9 &7 S1.6CN 2 3s 17 a3
*123 €3 12 N-E Q €7 ®],0€&N 3 17 4 -re3
123 €3 €2 N-w 7 €7 €] ,33N 2 16 13 0.0
*123 42 ? N=€ 9 57 £8,9CN ) 0 [} 3.6
123 €a 35 N=F 9 57 =n,06N 2 az 16 13
123 a2 7€ [ 9 €7 S0,.3aN 2 30 1 1.0
123 €4 20 N-w 9 €7 S3.64aN 2 23 2 2.3
123 2} 7 N-E 9 57 a7.,40N 3 0 n -3.¢
®123 =a 77 N-w 9 €7 S0.70N 2 3e (R4 -Ce6
123 €3 71 €-E 9 E7 S1.48N €4 49 2G6.,28w 2 n 13 .2
® = FIX NCT USED FOP CONPUTATICN NF THE MEAN
TAALE 14E-)
ARITHMETIC MEAN SOLUTICA AT FUNTARENAS = ANCHNREC
NE N ASC LATITUDE STANCAFC DEVIATICN  STANCARD CEVIATICA CF THE MFAN
LONGITUDE (SECCNCS) (SECONCS)
19 ] 11 S 87 S1.23N 1ol Ce3
€4 45 24,3Gw 1.6 0.5
ALL PROBLEM PASSES ARE LISTFN HELNW
CAY GMT ELEVATICN [ITERATICAS CEVIATICA
<15 >7s >5 >10 SECS CF ARC
123 115 x
123 aza x
123 /00 x
123 Ana x
123 1256 x
123 1440 x
123 1742 x
123 1924 x
TAPLE 14C~1
£ BY SATELLITE =-=---- ARITHMETIC MFAN SCLUTICN AT PUNTA ARENAS - ANCHORED
SATELLITE NSO LATITUDE STANCARC CEVIATICN  STANDARD REVIATICN CF THE NEAN
AUVEEP LCAGITUDF (SECCADS) (SFCONDS )
g ez 1 9 €7 S1.54N
F& A4S 2]3,.%aw
¥ s 3 S 57 S0.76N 0.5
~ €4 4< 26.50W 2.2 13
€3 3 9 €7 €0.56N Ce9 Cel
" Ea 4c 2¢,5Cw 2.2 1e3
H
A LT3 3 G 57 £N.CEN 0.9 0.5
g €4 4G 26.%50w 2.2 1e3
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TARLE 1SA-1
F/V KANA KEOKI 1$72 FOSITICNAL TATA, ACAFULCC MEXICN 122
- ¥NCRED AT CNCK
DEVIATION FRCM THE VEAN
(IN SECONDE NF 4RC)
CAY CvT SAT ELEV CECM LATITUCE LERGITUCK IT CTS CTSQ LATITUDF LONGITUNC
122 1652 €4 39 N=E 16 SC S2.14N o9 15.56m 2 12 2 =15 n.1 ]
122 152¢€ €5 76 S-w 15 S0 %2.a4N €9 3S.Paw 3 1 8 1.3 -3%.0
112 20ac¢ =3 24 New 16 €0 49,56N (3] 19.Com 2 10 3 -a,2 -YeH
132 z1C2 €3 2€ €-€ 16 €1 J.40N S9 %4 2€.76w 2 25 S €3 1.9
®122 27aF 3 2¢ S-w 15 €1 Q.18en €9 %4 A.74m 2 22 2 €. =11.1
*137  za2 a2 es <-E 16 €0 Sk, jaN (33 3 2 29 13 2.9 14,4
133 224 €a A7 S-w 14 €0 €3 2¢ 3 30 (] -12.0 -218.2
2123 430 a2 1C S-w 15 €1 9 1c e < 3 12.9 ~4,9
€133 €= €8 1% S-€ 16 =0 $9 14 [ 1 1 =1l =1.2
133 12 £S5 6c N-E 15 €1 $9 1 2 11 1 -3.7 -e.5
123 204 a4 S1 S-w 16 €0 $9 12 2 19 ] 1e2 -2.8
11 ke €3 22 N-E 16 €¢ ca 17 2 21 7 =1k 1.9
123 103a £3 37 A-w 15 %0 $9 14 2 20 s -Cal =-1.2
123 142¢ a2 ac N-E 16 €0 17 2 13 o -0.4 te3
13 1512 €a 70 N-E 15 €0 3e 2 32 15 -243 22.4
123 1£14 a2 14 N-u 16 €0 1c 2 15 . 1.8 =51
*133 17C0 ca 9 N=-w 16 S1 10 s 19 3 7.9 =5e?
122 1838 £S 41 €=-E 15 S0 1 ? 1R 2 1.5 =1.6 :
133 1Ga¢€ € a4 N-w 15 =0 2 2 12 0 -C.4 2.9
133 Zc2e €s 15 E-w 16 €0 2 24 12 4. =% ?
® = FIX NCT LSEC FOR CCNFUTATICN OF THE MEAN
4
1
TAPLE 15€-1
ARITHMETIC MEAN SCLUTICN AT ACAPULCC - DONCKED |
NF N ASD LATITUDFE STANCASD DFVIATION STANDARD CEVIATICA CF THE MEAN :
LCAGITUDS (SECENDS) (SFCANDS)
20 e 12 14 %C 53, 76N 2.1 0.9
99 €4 15.85w 5.6 1.4
ALL PRNBLEM PASSES ARE LISTED BFLNW
Cav GMT  ELFVATICN [TERATICAS CEVIATICAN
<15 >78 > 310 SFCS OF AARC
122 1924 x x
132 22an x
123 242 x
133 326 x x
123 a3n x X X
133 €19 X
123 1512 x
133 1700 x X

TABLE 15C-1
PY SATELLITE ==-==~ AOITHMETIC MFAN SOLUTICN AT ACAPULCC = DCCK=N

SATELLITE NSC LATITLCE STANCAQD CEVIATICA STANDAFD CEVIATIIN CF THE MFAN
AUMPEFR LENGITUNF (SFCrNDS) (SECONDS)
a2 2 16 5C €2,83N Ce? 045
€9 =4 13,959 4.5 3.2
Sa . 16 SC S1.83N 1.6 .3
59 54 14,729 2.9 1.4
€3 3 16 5C €7 .40N 0.6 0.4
$9 5S4 1a8,62w 3.4 2.0
€s 3 16 %C %2,6CN 0.6 0.4
$9 %4 ) £y 2.0




TARLE 154-2

. R/v KANA KECK] 1972 ECSITICNAL CATA, ACAPULCC,  #SXxICO 123
MONEED AT ONOCk, 60 MFTERS WESY CF POSITICN N DAYS 172 - 1113,

NEVIATICN FACM THF MEAN
(IN SFCONDS 0OF APC)
CYS CTSG LATITUDE LCONGITUNE

GMY SAT ELEV CErM LATITUCE LCAGITLCF 1T
zzoc €3 71 EEY 16 €0 %a.12N $9 %3 43.2¢6w 2 24 1 “C.e% -3%.)
150 a2 20 S-E 1€ S1  1.38N SS9 20.82w 2 29 Q £.7 1.7
23e €a 3s S-€ 16 €1 1.92N $9 23.2 w2 29 14 7.3 4.7
33a €2 37 €-n 15 €0 S8.74n % €.54% 2 27 1 4.1 -10.2
a2a ca 23 S-w 16 %0 57,C0N 59 11.70w 2 29 14 2.3 =7.5
eoe s 32 N=-E 1~ 50 93,5FN 9 17 2 2 a 1.1 -1.2
712 sa sa S-E 15 S¢ <9 15 2 34 17 -0.% Nes
E12 s 27 New 16 %0 9 1€ 2 20 6 “1.6 -2.7
saen =a 13 S-w 1~ =C €3 14 2 21 10 1.2 -8.4
cae “3 €n N-R 16 S0 <9 31 < 15 a -3.5 17.7
1232 a2 14 [ 16 =0 5% 1F 3 17 3 ~4.9 -1.2
1470 €a 2= N=F 15 €0 € =a 22 7 12 1 =18 131
151¢€ a2 52 N-w 16 €0 §Q =4 17 2 22 1 “1.7 -1.7
1e1n €a 31 Ne-w 16 59 S9 €4 10 2 28 1 -Cel -9
1752 €s 15 S-€ 16 =1 6% =4 2F 2 20 e 8.5 23
€126 2054 s 13 New 16 <1 $9 €4 14.1%8 10 e 0 16,7 -%.1
*12€6 2120 €3 sc <-F 15 S0 €Q Fa4 35.%4w 2 23 2 162 23.9
137 206¢ €a 16 €-€ 16 =0 €9 €4 2€.7aw 2 22 1 6.1
127 3ae€ ca a0 S-w 15 €0 G9 €4 |.F)W 2 10 0 =0.1
p3r =qe €5 18 N=F 15 =0 6Q €4 })1.%9 2 22 10 -3.7
127 €26 ca 27 <= 16 =9 §a ca 15,709 2 27 7 2.5
127 7130 €5 a6 N-w 16 =0 €G €4 |G,(3% 2 24 (4 -1.8
127 k12 A 30 S-w 16 €0 $G €4 15,24w ? [} a e
127 Sna 3 a7 N-E 1A 0 cc =4 |G, Hw 2 31 15 =045
137 1Cc4 €3 17 New 15 €0 GG €4 15,50 2 20 4 -3.9@
€137 12a€ €a 13 N-F 16 50 50 €4 21.7w 4 29 9 143
137 ja1€ a2 Sk N=-F 16 =0 SS €4 2a,5°w 2 L3 17 -1.3
€137 130 ca cs N-w 1~ €0 GO =4 7.09w 2 32 15 0.9
®137 1°10 <4 12 N=F 16 €0 $6 €4 M ,c0w 2 23 2 1.9
®127 10c8 &S no S-F 1£ €1 15.46N SO €6 11.7Aw 14 23 o 20.m
$128  ZS¢ €a 7¢ €-E 16 SS9 a5.PaN $S €4 p.Pow Y N 3 -10.2
213 22A a2 11 S-w 16 €0 5A,56N €o %4 F,raw 2 2a 7 -17%.%
*133 1£30 Fa 12 N-w 15 €0 £6,20N $G €a  7.62w 2 16 a =115
12 12117 €5 31 c-fF 1% €0 57,30M §G fa 2c.15w 2 a9 18 13,7
*139 1974 4 53 n-F 16 €0 | 04N €G A £2,18w 2 aa 17 33.90
12 1559 €5 23 S-w 16 SO S4430N 6G €4 17.49w 2 13 a -1.9
2138 Zz12¢ €3 &€ S-F 1€ €0 S€,7CN €C &6 1.59% 3 17 o 10249
120 2cF “a 29 g-r 16 S0 57.,06N G9 €4 22.fFw 2 28 14 3.7
s130 2312 a2 L] 16, €1 0.42N 59 €5 3a.eaw 3 27 0 75.3
*129 3ca €A 2r S-w I~ SC 5G.1€N 69 €4 4 .c8w 2 28 0 -1a,2
139 =5 €5 2n n-E 16 S0 51.96N €4 20.22w 2 29 14 1
120 eae = €S N-E L& €9 E2,AEN GQ €4 23,60n & 27 o 4,2
*139 72¢ ca 23 S-w Is =0 €3,28N €3 16.38w @ 22 18 -%9.9
® = FIX NCT LSED FOF COMPUTATICN OF THE WEAN

TABLE 15A-2
P/V KANA KFOXI 1372 PCSITICNAL CATA, ACAEULCC ., vexlce
60

MCOEED AT DOCK, METERS wEST CF POSITION CN DAYS 132 - 133,
DEVIATICAN FRCM THE wFAN
(IN SFCOGNDS NF ARC)
CAY GMT SAT ELEV GFCw LATITUDE LCAGITLCE IT CTS C7SQ LATITUDF LONGITUNF
139 E€Ei¢ €3 17 AN-F 15 €0 =2.5EN 1€.,60w 2 ¢ o =29
139 £32 S 11 N-w 16 S0 4a,28N e fw 3 (4] e =1Ce2 ]
129 190# €3 4 =W 15 €0 £4,60N 1 Hw 2 22 (] =Cel
139 1220 42 18 N-E 6 %0 AS.56N $9 =4 19.20w 2 15 4 T |

® = FIX ACT USED FOR CCMPLTATICN OF THE MEAN

2




NP

ar

SATELLITE NSC
AUMAER

a2

LT

65

o/v K

TAPLF 150-2 124

AP [ THMETIC MFAN SNDLUTICA AT ACAPUNCC =~ AD M wlSETY

N ASC LATITUDE
LCNGITUNE

21 2¢ 1e
Se

n
-
<

e 0 e o s s e e P e St B e e

BY SATFLLIT

L) 14
S9

3 1€
S$9

4 15
s9
16
<S
9 16

so

ARNA KECKT 1674

1 s ol €0t 0 0 L (" T T

WIVIIDIDXNNNNIIPEDPPPUL

F ace=

ALL

GNT  EL
<1

LATITLRE

€0
ca

SC
€A

€0
=a

50
€4

¢
€4

FOCEEN TC MAIN PIF

MO BB ONM

SAT FELFvY CFECW

&2 2F N-E

“a AL N=w
a2 27 N
€S (4]

€3 4 S=€
93 S3 N-E

LCNGITULDE

€4,3CH
2CeC 1w

®R PEN
21.07%w

€4 ,3CN
2051w

€4 75N
19.67w

€4 ,23N
18.73w

STANCARC CEVIATYION STANCAFD FEVIATICN CF THE MEAN
(SECCNCS) (SFCONDS)

SC a,.€5N 3.6 C.7
€4 15.1¢€w

4.5 1.0

PROBLEM PASSES ARE LISTFD AELCw

EVATICN [TERATICAS CEVIA
S >7s >S5 210 SECS
x
x

x x

X x X x
x X x

x x

K N M M XK X M X

TAQLE 1S8C-2

AR ITHMETIC M2IAN SOLUTICA AT ACAPYLCC =~ €2 M wFSY

STANCASL CEVIATICA STANCAFC CEVIATION CF THF WFAN

(SECCARS) (SECONNS )
.0 2.5
3.2 1.€
4.0 2.9
3,7 241
£,0 2.%
3.2 1.6
4. 1.7
3.1 1e1
2.8 1.2
3.1 ted

TABLE 15A-2

FCSITICNAL CATaA, ACAFLLCC, VEXICO.
P

NEVIATICN FECWV TT WFAN

(IN SECONDE OF ARC)

LATITURE LCANGITUCE 17 CYS CTSA LATITUDF LONGITUNF
18 SC ¢ 3,E9N 2 27 13 "¢l 1.2
15 €0 S8 ,66N 3 23 o Qen 3.n
16 20 S3x.22n 2 27 14 =6 Ce?
1A SO S3,caN 3 11 9 041 3.9
15 53 S3.PEN 2 13 1 C.n =12
16 €0 J0.7€EN 3 33 16 -23.1 -125.4

ACT USEC FCF CCWPUTATICN

OF TrHE WNEAN




ARITHMETIC MEAN SCLUTICN,

NP N NSC LATITUDE
LONGITUDE
L] ] L] 18 S0 $3.84N

S¢ 56 17.23w

Cay

195

BY SATELLITFE, MEAN SCLUTICNe ACAPULCC,
STANCAFD CEVIATICM

ALL PROBLEM FASSES AQF LISYED RELOw

GMT E
<

1816

SATELLITE NSO LATITUCE
NUMRER LCONGITUDF

a2 2 16 53.37N

%7 1P.27w

=4 1 15 €3.52N

<9 15.9PW

63 1 15 =3,52N

S5 19.08n

STANDARE CFVIATICN CF THE MFAN

VATICN ITFRATICAS
378 >S

STANDARD CEVIATIUGN CF THE WEAN




F : TAPLE 16A-1 126
R/V KANA KEOKI 1372 FOSITICNAL CATA, SANC ISLAND, VIDWAY
NCCRED TC THF MAIN PLER,
CEVIATION FRECW THE NEAN
(IN SSCONDS W arcC)
CAY GMT SAT ELFV CFCW LAT LCNCGITLEF IT CTS CYSQ LATITUDFE LCNGITUCF
203 2z a2 20 S-E 28 12 177 21 47.22¢ = ] (] 1.2 1
2C3 334 ca ce €-F 28 12 177 21 4P.00wW 2 0 0 -0, i
2031 ase a2 as c-w 28 12 177 21 47.22w 2 c 0 “1.2 ]
ezty =)0 fa 12 S-w 2R 12 127 21 2 3 0 b |
e2C3 €0a es 7 N-F 28 11 123 24 2 0 2 2.3 ¢
2cy ka2 54 22 s-& 28 12 177 21 2 0 o 1o {3
203 aE €5 77 N-F 2a 12 177 2) 3 0 n 7.1 4]
2r3  E30 sa 39 S-w 2n 12 177 21 2 o 9 n.o {
€Z0) SJIA €s e [ 28 13 177 z1 a 0 0 -%5.3 !
203 1022 €3 73 N=F 2R 12 177 21 . (] 2 .8 {3
2¢3 1°58 a2 5« N-w 28 12 177 21 2 9 ° “1.5 1]
203 1710 €a 1€ [ ) 28 12 177 210 2 (] ] 1.7 {8
Z2C3 1P1a €a 15 N-F 28 12 177 21 2 0 o -1.F i
203 1904 £s 37 €< 29 12 177 21 2 [ 0 “1.3 !
ZC3 2C1E €a s¢C N-w 28 12 177 21 2 [ 9 =1.€ }
203 zn%2 €s 26 c-w 2A 12 177 21 2 0 [ 1.0 i
203 2138 63 39 <-€ 29 12 S1.78n 177 2] 2 (] o ~0.3 }
203 2324 €3 2¢ S-w 2R 12 S3.1€6N 177 21 49.58w 2 n o 1e% i
¢ = FIX NCT USED FOR CONPUTATICN GF THE MEAN !
i
t
: i
!
TABLE 16P=-1 i
ARITHMETIC NEAN SCLUTICN AT MIDwWAY
NE N NSC LATITUNE STANDAED CEVIATICN STYANTCARD CEVIATION NF THE wCAN
LCONGITUDE (SECCMDS) (SECONCS)
1e S 1 28 12 50.37N 1.6 n.=
177 21 48.40w 2.0 C.%
b
ALL PRCPRLEM PASSES ARE LISTEC RELOw 3
Cavy GMT ELEVATICA ITERATICAS CEVIATICA
<is >75 >% >10 SECS NF A®C
293 222 X
203 518 x
203 604 x x
203 748 X
zc3 92a x x
TAPLE 16C~1
ARITHMETIC MEAN SCLLTICN BY SATELLITE AT MIDWAY
3 SATELLITE NSC LATITUDE STANCARC CEVIATICN STANDASD DFVIATICN CF THE WEAN |
NUMBER LENCTITUDE (SECCADS) (SFCONDS) E
a2 2 2% 12 a5 ,."AN Ce® 2.5
: 177 21 a7.0aw [ 0.2 |
sa 4 ZA 12 49.57N G 0.8 !
177 21 47.32w Ce8 o8
: &2 3 28 12 a6 ,8aN €9 0.%
177 21 A€.9&w 0.2 0.1
-
LT 2 Z8 12 a4c,e6N Cen 2.5
177 21 47.0aw 0.3 0.2
es 2 ZP 12 AC.PEN CeP 2.5 ;
177 21 47.08w 0e3 (2%
:
)
f g I e AR
" agon a™ P ELY
rcT B A
; ] Y




Lo it Amaist b

TAALE 17A-)

F/V KANA KFOKI 1673 FOSITYICNAL CATA, FADFEYE, TAKITE,
MCCRED PORT SICE TC NNRTH ENO CF MAIN whARF
DEVIATICN FECN THF MFAN
(IN SECONNE NF A7)
DAY GMT SAT ELFv GECM LATITUCE LCAGITUNE CTYS CYSO LATITUNF LONGITURE
21 104 64 S€ N=-E 17 22 2.€a5 a5 21 15 0.1
1 128 42 50 N-E 17 32 2.408 149 33 16 N,
21 1248 (3 42 S$-€ 17 22 04125 146 14 17 0.9
21 1310 42 36 S-€ 17 32 1.26S 149 22 15 0.1
21 1436 64 19 S-w 17 31 S9,5fs 149 26 12 =11
21 14%e a2 22 S-w 17 32 3.,9C% 149 2R 13 0.3
21 1€22 54 LT S-E 17 32 0.605 149 34 17 N.3
¢ = FIX NCT USED FOR COWFUTATICN COF THF WMFAN
TABLF 17€E-)
APITHMETIC MEAN SDLLTION AT FAPEFTE, WAIN RHAERF
NP N ANSC LATITUDE STANDPARC DEVIATICA STYANCARC CEVIATICA CF THE MEAN
LONGITUDE (SFCCNDS) ( SECINDS)
T o ? 17 32 1.508 18 [
146 34 21,.,80m 0.6 C.2
ALL PROBLEM PASSES ARE LISTFD RELAW
OAY GMT FLEVATICAN ITERATICAS CEVIAT
<15 >7= >5 >10 €ECS ARC

TABLE 17C-1
BY SATELLITE ~=-- ARITHMETIC MEAN SOLUTION AY PAPFETE,

MAIN WHADF

SATELLITE NS=D LATITUPE STANCARE CEZVIATION SYANDARN CFVIATINN OF THE NEAN
NUMBE R LONGITUDE {SECCACS) (SECONDS)
42 3 1?7 22 Z.%52S 103 0.Q
14C 24 Z1.72W Cel 0.2
ca 1 17 32 2.40S
149 24 z1.42w
€ 3 17 32 2.%52S 1.3 [
149 34 21,.72w Cel Ce2




VABLE 174-2 128

R/V KANA KECKI 1973 FCSITICNAL CATA, FAPFFTE, TARITI.
FVCCRED AT THE FUEL DCCK

DFVIATICN FQCM THE MEAN
(1IN SECCNDE OF aRC)
CMY SAT ELEV CECM LATITUCE LEAGITUCE 1T CTS €750 LATITLDE LONGITULE
1934 €5 24  New 17 22 149 24 2 2e - .5 1.2
1118 €3 43 N-F 17 32 1497 2 30 . 1.2 Caa
1304 €3 20 M-w 17 32 149 2 23 . 140 -1.2
1632 €& 77 N-F 17 32 18¢ £ 39 3 £,5 a0.0
1728 42 sS4 N-E 17 32 149 2 3¢ 1e 2.5 IRy
1920 €4 ?  New 17 31 149 ’ [ 0 -1€.2 2.2
1P= 4 42 14 N=-w 17 32 149 2 19 L] =C.3 =142
1626 S4 €3 N-F 17 32 140 2 33 16 0.7 249
Z03a €% 2% €-E 17 32 149 2 26 12 €.2 -0at
2114 t4 11 N-w 17 32 145 2 1% 5 2.0 -1.6
2220 €S 27 S-w 17 32 149 2 26 s -0.4 -141
230z €3 1 S-€ 17 22 186 2 37 e -C.2 “149
aF €3 2% s-w 17 32 149 2 23 9 -0.2 -9,
a1e €4 €8 S-E 17 32 149 2 36 17 “1.7 1.7
448 42  3e - 17 232 149 2 33 e -1.0 -Ces
¢ = FIX NCT USED FOP COMPUTATICA OF THE WMEAN
TABLE 17€-2
ARITHVMETIC MEAN SCLUTICAN, TAMITI. FuSL COCK
NP N ASC LATITUDE STANCARD DFVIATICN STANDARD CEVIATION CF THE MEAN
LONGITUDE (SECCADS) (SECONOS)
15 « 1 17 22 14,225 0.9 0.3
145 34 10.65w 1.0 6.3
ALL PFOALEM PASSES ARE LISTED RSLMw
b DAY  GNT ELEVATICN ITERATICNS CEVIATION
3 <is  >7% >s >10 SECS GF ARC
151 1632 x x X
151 1820 x x x
151 tese x
151 21148 X
TARLE 17C-2
€Y SATELLITE., WEAN SCLUTICNs TAWHITI, MAIN WHARF 7227727
SATELLITE NSO LATITUDE STANCARD CEVIATICN  STANDARC CEVIATICN CF THE PEAN
MUMRER LCNGITUDE (SECCADS) (SECONDS)
a2 2 17 22 14,015 101 9.8
149 34 1c.%2w C.? 0.5
Sa 1 17 12 14.7¢€S
149 34 11.10w
€2 . 17 32 16,595 Co c.5
149 34 10.98w Cot 5.3
2 1 17 22 14.7€S
s 1843 34 11.10%
€s . 17 32 14,555 0.9 9.5
A 149 34 10.98w Ceb A3
. ’:
- f
- AW 4
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TAOLE 1mA-) 129

;g PCSLY L CATA, ANTCFAGASYA, CHILE

P/V KANA KECOKL 1 ICNA
E TO SITIQ NC. 2,

<
wCCRFD PORY €

DEVIAYICN FECW THF MFAN
(IN SECNNDS OF AFC)
CAY GMY SAT ELEV GECW LATIYUDE LCAGITUCF IT CTS CTSQ LATITLNDE LONGITUDE
$1 z18 s 21 S=-E 23 29 12.30¢ 70 24 1P.PAW 2 24 1 “1.4 -1
® S1  Ac0 a2 €? S=F 23 39 13,865 70 24 P cawm 5 20 ] .2 -11.®
* G1  Saf a2 s €-n 23 39 22,a4cC¢ 70 24 20.76w 2 11 4 18,7 Coo
S1 €1z £a a2 €= 23 39 12.6€S 70 24 19,06w 2 29 13 1.9 -2.1
$1 122 s a2 N-€ 23 19 14,165 70 2 2e 14 C.s n.S
§1  7%e =a 16 S-w 23 39 11.825 70 ? 26 12 -1.9 1.7
S1  <0€ €5 26 N=® 23 39 15.185 70 2 2e 1 1% Cat
& Q| 1c32 €3 67 N-E 23 39 15.5CS 10 & 28 0 1.2 n,2
* Ss1 1218 e 2 N-w 23 36 Q.6AS 70 s a 1 -3.7 2.1
St 1520 42 3a N=F 23 35 11.5€S 7C 2 2 14 “Cal Nes
S1 17CE a2 2% A-w 23 39 14,948 70 2 29 16 fe3 N5
S1 1222 ca 2z N-E 23 35 144705 70 2 27 13 1.0 -Cen
91 161¢C as ac €-€ 23 29 13,205 20 2 33 14 =25 -1en
S1 zCsa €S s S-w 23 36 12.¢€S 70 2 = 17 “1.0 1ol
91 zz2¢ [ ] 74 €-€ 21 29 12.245 70 3 26 1 =-1.5% -1.1
* 52 € 63 1c S-w 23 Se9€ES 70 2 1€ 7 -3.7 3.1
62 ace a2 27 - 23 13.40S 70 2 24 1 fa -1.7
€2 acs2 a2 32 S-w 23 2.A408 70 2 2 14 “1.1 8
€2 %2: [ ) 15 i3 23 «FAS 7¢ 2 21 14 -C.9 -0.9
® S2 ¢2¢ 5 1 N-€ 23 85 70 2 14 id 2.4 1%
$2 7Ce 54 Cia! S-w 23 0s 70 2 34 17 -2.% 1.4
c2 ef1E 6% AE N-w 213 as 70 2 33 15 15 C.7
$2 <4z 4 LE] N-E 21 as 70 2 L1 14 0.0 Cod
* G2 1cc8 65 ? N-w 23 2s 70 4 o 0 =21,/ 1%
g2 1128 83 28 N-w 213 2s 70 2 2¢ 11 242 -%.1
§2 1434 44 as N=F 23 cs 70 2 30 9 0.1 -1.7
§2 1612 a2 7 New 23 ns 7?0 2 15 n 2.2 23
§2 1€22 64 23 N-w 21 as 70 2 2e a 2.8 1.7
® G2 175E a2 » N= 23 as 70 3 0 0 2.7 &,a
s G2 182¢€ €5 11 S~ 23 as 0 6 17 A -3.3 =243
G2 2cce 6s 72 23 as 70 3 20 1 -2.7 3.3
s2 2132 63 29 22 2s 70 2 25 A LD | -2.7
® Q2 Zz1%¢ 65 [ 23 es 70 2 q 3 4.2 -1.8
$2 z218 63 2 23 €< 70 2 24 3 =det 1.4
€3 z2¢ 64 31 23 25 70 24 2 25 11 “1.3
® 93 15¢ a2 €& 23 €5 70 24 6 0 o -1
$3 4118 64 2e 23 g5 70 24 3 15 1 -n.5
* 53 caé a2 7 23 24 70 2a 2 € 1 3.1
$3 €14 54 s7 23 2s 70 24 2 34 17 -2.2
§3 3¢ 85 ac 21 S 70 24 2 a3 15 2.5
3 & §3 e62 58 14 23 2< 70 24 2 z1 ) ~2.5%
* §3 PcE 63 11 23 < 70 24 € 1€ 7 .5
$3 Sie 65 1?7 23 as 76 24 2 264 11 L
$3 1040 63 €& 213 £3 70 24 3 33 1~ 11
® 63 1230 61 7 23 24 7C za 7 [} () -26.2
* S35 1228 64 14 23 I8 70 24 16.00w 2 14 2 2.6
® = FIX NCT USED FOR CCMFUTATICN OF THE MFAN
; TABLE 185-1
3 R/V KANA KEOK! 1973 FOSITICNAL CATA, ANTCFAGASTA, CHILE
MCCRED PORY SIDE TO SITIO NO. 2.
3 OEVIATICN FPCM THE MEAN
(IN SECNNDS OF ARC)
CAY GMY SAT ELEV CECW LATITUDE LCAGITULCF IT CTS CT50 LATITUNFE LONGITUDE
$3 1%1€ a2 37 N-E 23 35 14,70% 7C 24 21.3€6w  ? 2R 3 1.0 1.9
3 93 1236 €a 85 N-w 23 39 15.485 70 24 2114w 2 24 o 1.8 0.°
€3 1702 42 22 N-w 23 3¢ 15.825 70 24 2C.7AW 2 28 13 17 Ned
$3 1734 €4 ae N-E 23 39 1%.06€S 70 24 21.28w 2 0 [ 1.4 N.A
€3 1918 €5 a3 €-¢€ 23 39 15,195 70 24 13.C8w 2 0 o 1.5 -7+
§3 z1CE €5 2s S=» 23 35 11.948 70 24 20.82w 2 n 15 -1.8 LYY
& = FIX NCT USED FOR CCMPUTATICN CF THE MEAN




TanLE 1PE~y 130
AR [THMETIC MEAN SOLUTIQN, ANTOFAGASTA, SITIC NOs 2.
NP N ASC LATITURE STANCAFC DEVIAYICM STANCAED CEVIATICA CF ThE MEAN
LOAGITUDE {SECCNDS) (SECONDS)
2 14 34 23 39 13.7CS 1ot Ce2
7C 24 20.40w 2.0 Ce3

ALL PRCALEM FASSES ARE LISTED NFLOW

cavy GMT  ELEVATICN [TERATIONS CEVIATICN
<15 27s >s 210 SECS NF ARC

3] ace x x

G1 ca48 x x

S1 1022 X

S 1210 x x

c2 L X

52 36 X

2 100A X x

$2 1758 x

62 182A x x

62 Z1Sh x

S3 356 x x

s3 a6 x

s3 A02 x

$3 As X X

$3 1230 x x x

$3 1348 x

TaBLE 18C=-1
BY SATELLITF, MEAN SOLUTIONs ANTOFAGASTYA, SITIC NG. 2.

SATFLLITE WNSD LATITULE STANCARC CEVIATICA SYTARNCARD PFVIATICN CF THE WEAN
NUMBEF LCNCITUNE (SFCCADS) (scconns)
a2 7 23 35 14,295 1ol 0.8

70 24 21.0¢&w 13 0.5
4 7 23 39 14,23¢ 1e1 0.8
70 24 21.06w te3 0.5
€3 € 23 35 14,105 lel 0.5
70 24 2110w l1eb 0.5
64 € 23 36 14,105 1.1 Ce®
70 24 21.11W Le0 0.6
(3 1t 23 35 13.82S 1.3 O.a
70 24 20.7Cw 1% 0.8

}
A iy

VAN
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TAOBLF 1948~} 131

B/v KANA KEQK] 1973 FCSITICNAL CATA, EASTFR [SLANE
SRWINGING AT ANCHNE IN CCMK PAY, CRCSS ECAFINGS AY JNHN C, ENSF

DEVIATICAN FErM THE MEAN
(1IN €SCONDS NF acC)
CAY CGMY SAT FLEV CECH LAYITUNE LCACITURF IT €IS CT1S0 LATITUNF LCNGITUDE
1y sa 3c 27 M 31.SRS  10C 26 Zl.1Pw 2 29 14 2.7
119 €= 23 27 % 27,245 1C9 26 17."2w 2 1] 11 -0.9
12 L) n 27 8 25.P2S 1C9 26 1€.2Fm 2 16 s -2e?
1? €5 e 27 A 23,748 1937 1€ J0.0AW 2 3¢ 54 -Ce?
1" €y 38 27 A 11.045 1C3 26 17.°2w 2 30 L] ~0.%
120 213 27 M 31,445 1€G 26 1P.12w 2 2% 12 -Ne3
129 57 27 8 32.22S 102 26 1P.7Aw 2 33 10 n.a
120 3a 27 ® 37,F45 (0O Z€ (F.l48 2 30 ] ~2e1
120 1€ 27 A 28,126 109 2f 22.02w 2 22 1" S5
120 27 S-w 2T R 22,225 1CG 2F 1€E.S6w 2 21 7 05
129 2= s-€ 27 € 31.C8S 100 2& 17.58w 2 29 16 0.7
*120 ? [ 27 8 2C.7CS 1CC Z€ 17.,4Fw S c n ~1.9
120 3s S-w 27 B 29.76S IC9 2¢ 1P."aw 2 34 17 el
s120 €90 72 N-E 27 A 33.185 ICS 26 2€.P6w 2 30 1 10.4
® = FIX NOT USED FOR COMPUTATICN OF THE WFaN
TABLE 1GE-1
AEITHMETIC MFAN SCLUTICN, FASTER [SLANC, CFCK Fay
~P N ASC LAYITUDE STYANLARC DFVIATICN  STANLARR CEVIATICA CF THE MEAN
LCNGITUDE {SECCANS) (SECONNS)
14 2 12 27 8 30.42S 1.€ CeS
109 26 1R.a3w 1.7 CeS
ALL PROBLEM PASSES ARF LISTED HELOW
cay G¥T ELEVATICN [ITERATICAS CEVIATICA
<is >?s >5 >10 SELS OF ASC
120 7Cé x x
120 8%0 x
3
3
TABLE t9C~1
: BY SATELLITE. MEAN SCLUTICNe EASTER ISLANCe CCCK BAY.
A SATVELLITE NSO LATITUDE STANCARD CEVIATICA STANDARD CEVIATIIN CF THE NEAN
8 SUMBER LCNGITUCE (SECCNCS) (SECCNDS)
: a2 2 27 & 21.53S 1.0 0.7
i 109 2€ 17.55w Z.0 1.4 |
y ca . 27 8 31.215 1e1 0.6
7 1€C9 2€ 18.12w 2.4 1.2
. €2 2 27 8 21.53S 1.0 0.7
b 109 2€ 17.55w 2.0 1.8
(L] 2 27 @ 31.%3S 1.0 0.7
106 2& 17.%%n 2.0 1e8 ]
es 2 27 @ 31.%38 1.0 0.7 |
169 26 17.55w 2.0 1.6
3




K/V KANA KEOK] 1S72 FCSITICNAL CATA,

SWINGIANG AT ANCHCF IN BCUNTY BAY,

DAY GMY SAT ELEV CGFOM™ LATITUCE

142 172¢C a2 ad 2% 3 ®3.,ees
143 jsc8 4 73 25 3 S52.265
143 16%¢ es 323 2% 3 S1.248
143 2162 €S 24 2% 3 f1.72S
143 2z3C €3 . 25 3 S1.6CS
1408 1€ €3 16 25 3 81,625
® = FIX NOT USEC FNR COMPUTATICN OF THE

AR ITHMETIC MEAN SOLUTION,

-
o203
AMBA

PITCAIRN,

TABLE 204-1

PITCAIRN ISLAND
CaNSS AEARINGS BY JOWN ROSE.

LENGITUCE

Je.aaw
3R 58w

TABLE 208-)
IN BOUNTY PAY,

STANCARE DEVIATICN

NP N NSC LATITUNE
LCNGITUDF
(] o € 25 23 S52.02S5

130 = 3%,17w

ALL PROBLEM FASSES ARE LISTFD RFLOW

Cav GMT

By SATELLITE, MEAN SCLUTICN, PITCAIRAN,

SATELLITE NSO LATITURE
AUMAFER LCNGITUCE
a2 1 2% o
129 o
ca 1 e I &
130 23
63 2 e 2
130 = 3
6s 2 z= 3=
130 5 3
aimer AvIAD
Qi=\E f
vt B

€
<1

LEVAT
S

(SECCNDS)

0
ot

ITEEATICAS
>s

TAGLE 20C~-1
IN BCUNTY EBAY,

STANCARD KE:IA'ICF

R A=

|
1
i

STANCARC FFVIATION OF
(«

STANDARD CFVIATICN OF THE NEAN
(

~0

v® O3>0

-0




F/v KANA FEOK]
SECURFD

DAY
142

NIOVN w= Py A=y
IDANIBRD

(Gldmm A A O® DR AN -

LYY
BAmn A

PN N M == A DN RAN D -
NOW= 8=V b= TLN(i AN -
AANMEBIINASRBONTDIN SREm IIOR

o14c
145
® = FIx NCT LSEC FCR CCMPUTATICN

Sarv

“aq
a2
e

AR gl
B0 PD ARA=NOPO= BN

PENNVE=NUANN ==y

BB BDANYPIAIVI=PA =D

N B e

GEOM
N=w

LATITYUNE LCNGIYULDF T
3 2 71 27 37,140 2
3 1 71 3?7 372w 2
3y 127 37.5w 2
3 1 71 27 33,20 2
33 1 71 27 37.C9w 2
23 2 71 37 27.16w 2
N 1 ) 3 3,720 2
33 2 71 27 3
2 | ¥ AT 2
13 t L [
33 1 2L 37 2
33 2 Ty 2?7 -
33 2 71 37 2
13 2 71 e a
3y 2 F X7 2
3y 2 73 27 2
33 2 73 3% 2
i3 1 25 3T 3
23 1 7 27 2
33 1 7 37 2
33 2 Yy 27 2
33 1 mn 2
33 1 71 37 2
3y 2 1 27 2
31 2 71 27 2
3 2 28 27 A
33 1 Ty AP 2
3y 2 71 27 ?
33 1 20 20 2
33 2 7 27 2
13 1 3y 27 i
3% 2 2 3 2
3N .2 78 2 2
o8 rd 71 27 2
33 2 1 27 45.32w 13
33 & 1 27 2w 2
33 2 71 37 17.6°2w 3
33 1 71 37 3a4.5Rw 2

OF THF MFAN

1574 FOSTTICAAL CATA,
PORY SIDE TC RERTH NO. 4

TAGLE 2141

VALFAGA SO,

TAPLE 21E-)

CHILE
OEVIATION FRCM YWl “EAN

(1IN SECCONDS NF AFT)
€YS CTSO LATITUL LCONGI TUNF
22 14 0.4
o [ -he
" NDen

n ~3,4

s L 1.7
29 10 0.4
18 s C.n
30 14 =17
26 12 =-1.5
o [ 1Ce9
e 19 1.7
8 L] Q0%
1 " N2
29 o 12
23 1 -0.5
30 14 0.
2% " Je.2
23 1" -2.2
3¢ 18 2.0
26 12 =13
an 18 -2.5
kL] 15 1.2
23 15 1.1
3 | L 1.3
22 " -fe2
| B 1 10.”
22 15 -l."
2% 12 0.2
la 9 1e1
3a (hd 21
bl a -F.5
19 5 =1"
24 12 -Co
e 1€ 20
a9 [} 12.%
22 10 Ne?
1€ > |
a2 o] -le?

133

AFTTHMET IC MEAN SOLUTICN, VALPARALISC, FFRTH AN, &,

NP N NSC LATITUDE STANCAGC DEVIATICN STANDARD CFVIATICN OF THE MEAN
LOAGITUNE (SECCADNS) (SECCANS)

3r L 2% 3y 2 0«488 1% Coe?
Ti 37 3%5.72w 16 0e2

ALL PFRCHLTVM PASSES APE LISTED OFLCW

BY SATFLLITE,

SATFLLITE
AUMBER
a?
Sa

63

MSO

.

7

TAy GMT  ELEVATICAN ITERATICAS CEVIATICN
<15 > >s >10 SECS CF ARC

182 2228 x

183 2sa x

143 J2& x

143 512 x

143 71¢ x x

103 A% x

143 azn x

143 1106 x

144 538 x

185 1170 x x x

14¢ 112€ x

146 1312 x x x

146 15C9 x

MEAN SOLUTION,

N Nt N e N
P B M T "

2
7

2
3

7
2
3

o

LATITUNF
CNGITUDF

CeCIS
3 JAGW

Cel”s
3615w
€c,7es
33.3%w

CelAS
3%,92w

Ce3aS
34,72

Ce345
3%.A2w

TARLE 21C=-)
VALPARAISOs EFFTE NN

STANCARD NEVIATICA
(SFCONDS)

CeP

zel

L

STAANRARC PEVIAT SN (€ THE
(SECNNDS)

®EAN




TAPLE 208-) 134

F/v KARNA KFOKI 1574 ECSITICAAL DATA BALBOA, PANANA
MOOFRED TO NORTH STOE CF PIERP NO. 29 RCLMAN MNAVAL FACF, 7% NETESS INWARD.

NEYIATICN FRC(WVM THF wveEan
(IN SIFCONDE NP AT T)

CAY CMT SAY FLEV GECM LATIYUNE LONGIYUDE 1T CTS (T80 LAYITUrCE LANGITUNE
187 1s3yC gc an N=w a <2 4.4CN 2 ao 12 -247.,1
167 2104 €a 1 S=g e 57 AeSAN 3 31 5 Ceo
eIAT 222€ ‘e 2 S-E A S6 55.22N o c o 1.3
167 22s2 €a 2% S-w R ST E.72N 2 28 LR ~%.5
167 221¢% a2 22 S-E 8 €7 7.14N @ 27 13 N
*169 1c e 77 8 £7 T€2N 76 24 2 2 23 1 ~0e?
1€ 194 A2 2 A €7 B,46N 7¢ 38 2 a 15 2.3
168 Z3F % 2% N- 8 €7 AL7RN 79 24 ¢ 2 22 1= 1.9
s108 432 €3 12 N=g A 57 11.40N 76 24 22 2 20 9 ~Ce0
*lc8 1432 €s S $=E H S7 17.1CN 76 a é 12 1 C.0
19 J€)E €5 57 S-w B 87 €EJ.6RN 79 34 2 2 2 15 -Ner
elee 175E { 71 S=E & &7 Q.1€N 79 24 2 {.} 21 1 1e2
1£9 1424 €q 31 N- B &7 F.3CN 2SS I8 D 2 2e 13 le®
168 201C sc 1¢ N-w 8 S7  6,09N 79 'a 2 an a ~0.9
168 2272 €aq 68 S=n A =7 7.9CN 79 4 2 2 aeé b 14 ~1e7
®LER 22PP ap 7 S=-€ 9 56 33.C0N 79 34 7 10 0 L ~0.7
tep 2218 €a 36 =g A &7 PLlEN 79 2a 2 2 23 1€ 0.9
®1%9 1c az 79 - L I 7C 34 2¢.Pm 2 23 15 3.7
1e3 1€ £a 21 S-w A €7 79 24 22.74w 2 28 13 ~-Ce?
159 15 a4 7 S-w R 57 79 24 24,C0wm 5§ 0 o 1«1
L L% 12 €5 ? N-F R 57 72 44 2€,37wm ? 0 0 P}
i€ x5¢ €5 7¢ N-n 8- 57 73 24 S.Cam 2 3% [ =-17.0
166 38 (& 57 N=F 8 57 76 & 25 ,449w 2 as 17 2.1
$]1kC 228 €3 12 N=w A 56 76 24 24.1°w 2 19 al 1.7
$1€9 caa ca 82 N=F A 57 7?0 24 22.04W 2 24 17 Q.7
$E€S 1cse - e N-F A &2 77 3a 24,20wW 2 o 12 13
1€9 11AE a 50 N=-E 8 S7 79 14 2% .,F0w 2 ao i3 2.0
160 1244 €a 31 N-w A ET 2 21 ? Jb -0.2
®1£3 1234 a2 13 N-w a 57 2 19 L) Nen
169 15292 €s a9 S=E A 57 ? a2 15 el
®1€9 1716€ €5 1z S-w 8 57 2 e & Lo’
163 1ESE €3 24 C=w - 2 25 1n 0.7
169 2114 €a as <-F 8 €7 ? 34 i6 -Ca2
®1£2 2228 €a 11 =6 Bs P 2 i7 ? =32
166 2292 “a 1€ S- ey 2 24 11 -Ne d
169 2220 a2 24 &=€ £y L0p 2 1e s -7l
170 14 ca €1 S-w a €7 2 21 C 1.5 =Ce9
179 1c0 42 2S S=w L INT 2 30 14 0.1 -Ma 1
170 ace €S 37 N-E A =7 2 S i3 ~le2 2o R
170 ascC €3 20 N=E 8 €7 2 26 | 4 -1e2 1«5
170 €04 2 a4 €= 8 €7 2 34 15 1e1 044
170 EVO0 SS9 1P E-m 8 57 2 2€ = ~Cal =047 |
170 ESA éa 30 N=E A 57 2 ao 15 R 1«9 |
17C 1042 €a 24 N-w s &7 2 29 14 N3 =-CaA
*170 1152 “a €e N-E B 57 3.0&N L] 0 9 L oL | 448.0 |
@ = FIX NCT USEC FOR CCMPUTATICN OF TrE
TARLE 22A-1
R/v KARA KECK[ 1574 FOSITIONAL DATA BALBOA, PANAMA
MCOREN YO NCRTH SINDF OF PIER NOs 2+ RODMAN NAVAL BASEs 75 METERS INWATD.
CEVIATICN FROM THE NEAN
E (IN SECONDS NF ARC)
DAY CGMT SAT ELEV GECW LATITYUDE LONGITULCE 1T CTS (C€15G LATITUDE LANGITUNE
170 1z3€ a2 a6 N-w H S7  €.42N 79 34 20.852w 2 aa 16 -C.a =241
170 1440 65 re E=~E AR €7 S,34N 2 2n L) -C .9 -0.8
*170 1622 63 e SHE A ST A.TAN 2 . 1 -"el -1.4
170 175F 99 12 N=E AR €7 E€eFCON ? 23 10 -Ce} Ce3
170 16az 97 27 N~w 8 2 2F 5 -1.2 =241
170 zc2¢€ 6a 14 €=F a 2 o2 7 145 Nea
17¢ z212 6a a€ €~ 3 2 29 3 1.2 Q.5
170 23222 Sa an €~F A 2 i 12 1.0 Cs)
e171 € 42 72 €~F R 2 21 ] 1% 1l
171 130 ca 15 C-w A & a1 n 2.8 -N.S
e171 155 a2 ? ) B € * 2 a -3 .y
173 z20 s 12 N~F A 4 z2 10 2,7 1.8
171  a0¢ L LY N~w ] 2 5 Al 18 ~1e% =343
*171 g1e 56 S Saf 5 3 12 S Ce 2.5
3 e17) ca¢ (3] €7 N~F 8 ¢ 6 ] o =74 12458
171 772 e kL) S~w 8 3 a7 1R 28 =-1.7
171 ECE Ca S  N-F 5 - 1 A a4 Y
171 $52 L) 7 Ne-w a 2 as 17 =18 =341
7t ti10z *a a0 N~ L] e 21 15 0.6 1o
171 1144 a2 &= NeE A 2 3a 1" fel -2
171 1729 €3 a2 cwe A 2 27 11 -C.7 af,n
% 171 ez éa €& £~E A 3 3¢ 17 -A4.% -5.7
3 171 2222 ca 1¢ S<€ L T+50N 75 14 2076w b4 24 1" Nk -2t
" 172 € “a aé f-n A 57 7.7AN 79 34 2¢.Cw 2 34 17 n.9 2.
172 6 42 27 C-w 8 =7 FEAN 79 34 22.P0W 2 29 14 =%} -Cat
4 172 € €5 =% N-E A 7 F.SaN 79 34 2€.rkw 2 34 Q =043 2.0
172 e €3 2s N=F AR 79 4 23.¢0w 2 N 14 b 09
172 € sa 2a cuE L] b 32 1= 1.9 03
£ 172 a [F] 25 N-w L] 2 29 18 =241 -8
i 172 n $G 24 €en s 2 3P 15 Ce& -0
i 172 o €a aa N=F L] 2 33 S -1e% et
E *172 a <a 13 AeF 8 L) 8 3 7 4,2
i 172 0 a2 1€ N=e a i 19 2 nel Cet
i 172 {1 =4 1e N-w 8 2 3a \7 “1.% =02
y 172 . L X4 az N-w A 2 33 16 “0e6 -1:5
i 172 o €s 2% S-E A 2 27 12 0.9 -Na1
i
i LI NCT LSEC FOR CCWPUTATICN NF THE WMEAN




a2
se
; | 63

€ca

99

APITHMETIC
N ASC

2¢ Se

BY SATELLITE,
SATELLITE NSO
AUMPEFR

10

1

TABLE 22€~-1
PANAMA, FrDNMAN FIFR ND,

135

MEAN SCLUTICN,. 2¢ NIRTE SINF,

LATITUDF STANCART DEVIATICON STANDARD CEVIATICA CF THE MEAN
LOAGITUNF (SECCADS) (SFCCADS)

@ €7 €C.0EN 1.3 Ce2
75 34 22.90w le6 0.2

ALL PFOBLEM PASSES ARE LISTFD BFLOW

Cay GMT ELEVATICN ITERATICAS CEVIATICA
<15 275 >S5 210 SECS NF ARC
1€7 1930 x
167 2226 x
1ée 10 x
1#£8 as2 x
1€8 1422 x x
159 1759 x
1e8 2228 x x X
160 1C x
1#9 158 x x
149 212 x x
169 3ze x x -
1£9 726 x g
1€9 LLY ) X
1£9 113 x
169 1716 x
169 2223 x
170 1152 x x
179 1622 x
n - x
171 154 x x E
171 220 x
171 518 x
171 can X x
171 808 X
171 1720 x
172 1018s x x

TARLE 22C-)
MEAN SCLUTICNs PANAMA, FGCVMAN PIER NCe 2+ NORTH SIDE.

STANCAFD CEVIATICA STANDARD CPVIATICN (F
(SECCADS) (SECONDS )

LATITLrE THE wEan \

LCNGITUCS

ne2
n.5

<7
34

€ S7
76 e

e s7
75 34

8 57
79 2a

€ oSN
22.64w

710N
2275w

-
.o
A~

®
79

TelIN
Z2l.45w

7«18N
2247w

706N
22.71W

8 87
79 34
e s7
79 3a

707N
22.78w

O =0 =0 =0
‘AN 2D 2D WD 2D
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