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ABSTRACT 

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

oceanographic cruises of the University of Hawaii's research 

vessels, position~ 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 . 
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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 th~ Hawaii Institute of 

Geophysics (RIG) since 1970. The first satellite navigation system 

used was a Magnavox 702 CA (MX/702/hp) Satellite Navigator, which 

was furnished RIG in l969 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. In 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 (1972) 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 initial evaluation of data 

taken at 9 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, 1974) • 

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 (1974). Also the coverage is 

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 (1972, 1974) 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 a~e other more precise methods 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 

extensive methods is not sufficient to significantly affect the 

basic conclusions reached regarding errors in charted positions. 

For example, if a comparison is 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) 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 A~UISITION 

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 

3 
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same port there are a total of 34 positions where the research 

vessel was either moored or at anchor and data were taken. In all 

there are a total of 45 data sets ranging in size from 4 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 

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 

degrees (Newton, 1967). 

The satellites of the NNSS transmit two stable frequencies 

(about 150 and 400 MHz). By scaling and comparing Doppler frequency 

shifts of both signals, the first order effects of ionospheric 

refraction may be measured and eliminated in the computer program . 

4 
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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 2 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 

following 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 to the 

satellite (range rate). Given an assumed initial position of the 

receiver and a calculated range rate for a time instant ti the so 

called frequency affect 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 

6 

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 accl.nllulated, 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 1fo 

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 • 

7 
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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 S~UENCE: (CTSQ) Number of balanced (symme

tric) 24 second counts about the point of closest approach. 

DERIVED QUANTITIES: 

1. IATITUDE: (I.ATITUDE) 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 

8 
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• TABLE 1 

DATES AND LOCATION OF SATELLITE FIXES 

NUMBER # OF 
TABLE OF FIXES 

• NUMBER DATES PORT AND LOCATION FIXES USED 

lA-1 4-6 to 4-20-70 Honolulu, Hawaii Pier 18 87 66 

lA-2 11-1 to 11-4-72 
11-7 to 11-8-72 Honolulu, Hawaii Pier 18 68 44 • lA-3 11-4 to 11-6-72 Honolulu, Hawaii Pier 18 37 29 

lA-4 11-6 to 11-7-72 Honolulu, Hawaii Pier 10 8 5 

lA-5 7-23 to 7-26-73 Honolulu, Hawaii Port side • to Pier 18 36 30 

lA-6 9-8 to 9-10-73 Honolulu, Hawaii Port side 
to Pier 18 45 31 

• lA-7 10-17 to 10-24-73 Honolulu, Hawaii Port side 
to Pier 18 139 102 

lA-8 12-19 to 12-31-73 Honolulu, Hawaii Port 
1-1 to 1-7-74 side to Pier 18 377 252 

• lA-9 1-9-74 Honolulu, Hawaii Pier 40 17 11 

2A-l 6-3 to 6-5-70 Pago Pago, Samoa, Oil Dock 25 21 

3A-l 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 
NUMBER 

3A-8 

4A-1 

5A-1 

5A-2 

6A-1 

7A-l 

8A-1 

9A-1 

lOA-1 

lOA-2 

llA-1 

12A-1 

13A-1 

13A-2 

13A-3 

TABLE 1 (continued) 

DATES PORT AND LOCATION 

11-25 to 11-27-72 Suva, Fiji, Dolphin:; at 
Government Slipway 

8-4-70 

9-18, 9-23-70 

10-31 to 11-6-70 

10-5 to 10-6-70 

5-26 to 5-29-71 

6-16 to 6-19-71 

8-29 to 9-1-71 

1-15 to 1-22-72 

2-23 to 2-27-72 

2-29-72 

3-14 to 3-15-72 

4-13 to 4-20-72 

2-15 to 2-19-73 

2-19 to 2-20-73 

Rabaul, New Britain, 
moored at dock 

Guam, Dillingham Pier 

Guam, Dillingham Pier 

Majuro, Marshall Is., 
"T" Wharf 

Ponape, Caroline Is., 
Main Dock 

Palau, Caroline Is., 
Main Dock at Malakal Is • 

Wellington, New Zealand, 
Moored to East side of 
"Glascow" Wharf 

Callao, Peru, Berth 9-D, 
(Callao A) 

Callao, Peru, Berth 4-A, 
(Callao B) 

Ancon, Peru, swinging at 
anchor, not dragging 

Talara, Peru, Swinging 
at anchor, not dragging 

Guayaquil, Ecuador, Berth 
#2, Puerto Maritimo 

Guayaquil, Ecuador, Port 
side to Berth #2 

Guayaquil, Ecuador, Port 
side to Caribbean Tiuna 

10 

NUMBER :f1 OF 
OF FIXES 

FIXES USED 

40 28 

7 5 

7 13 

21 6 

6 4 

40 24 

56 37 

58 43 

106 70 

84 54 

11 8 

25 11 

111 73 

63 45 

22 12 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

TABLE 
NUMBER DATES 

13A-4 3-6-73 

14A-l 5-1 to 5-2-72 

15A-l 5-11 to 5-12-72 

15A-2 5-12 to 5-18-72 

15A-3 7-14-74 

16A-1 7-21-72 

17A-l . 1-21-73 

17A-2 5-31 to 6-1-73 

18A-l 4-3-73 

19A-l 4-29 to 4-30-73 

20A-l 5-23-73 

21A-1 5-22 to 5-26-74 

22A-l 6-16 to 6-21-74 

TABLE 1 (continued) 

PORT AND LOCATION 

Guayaquil, Ecuador, Port 
side to Berth #6 

Puntarenas, Costa Rica, 
at anchor 

Acapulco, Mexico, 
Moored at dock 

Acapulco, Mexico, 
6 meters West of above 
position 

Acapulco, Mexico, Moored 
to Pier 

Sand Island, Midway, main 
pier 

Papeete, Tahiti, Port 
side to North end of main 
wharf 

Papeete, Tahiti, Fuel Dock 

Antofagasta, Chile, Port 
side to Sitio #2 

Easter Is., swinging at 
anchor in Cook Bay 

Pitcairn Is., swinging at 
anchor in Bounty Bay 

Valparaiso, Chile, 
Berth 114 

Balboa, Panama, Rodman 
Naval Base, Pier #2 

11 

NUMBER fl OF 
OF FIXES 

FIXES USED 

4 3 

19 11 

20 12 

47 26 

6 5 

18 13 

7 7 

15 11 

52 36 

14 12 

6 6 

38 25 

82 55 
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data received. Tile 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 states above • 

13 
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A second rejection criteria was that there be no more than 5 

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 criteria was based on first 

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 proc·edure 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 • 

14 
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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 lA-1 

to 22A-l, 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 lB-a 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 lC-1 to 22C-l 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 lB-1 to 22B-l, 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 

n,~2 
\,y~ 
L <n - 1) 

i=l 

15 
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and the standard deviation of the mean • 
Sy = ± 

n 1 ~2 )v~ 
'-- n(n-1) 
i=l 

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

Tables lB-1 to 22B-l 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 lC-1 

to 22C-l 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 stmnnary of the data given in Tables lB through 

22B-l 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 ntttnber 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 

44 1.4 1.9 

101 1.5 1.9 

• 252 u_ 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 

• 
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TABLE 2 

MAXIMUM AND MINIMUM VALUES FOR LATITUDE AND LONGITUDE 

Arithmetic 
# Obs # Obs Minimtnn Maximum Mean Minimum 

PORT AND LOCATION Used 0 I II I II I II 0 I II 

Honolulu, Pier 18 86 66 21 18 44.22 19 00.84 18 48.21 157 45 39.66 
68 44 42.30 18 55.22 48.42 51 59.76 
37 29 32.28 53.10 49.92 55.14 
36 30 46.28 53 .16 48.34 58.56 
45 31 33.24 1909.12 48.70 52.26 

139 102 24. 72 33 06.96 48.17 48 04.32 
377 252 17 54.60 23 38.16 48.19 51 42.18 

Average: 18 30.81 21 10.08 18 48.56 50 27.41 
Weighted Mean: 18 48.28 

Honolulu, Pier 10 8 5 21 18 13.98 18 28.26 18 27.82 157 51 54.36 

Honolulu, Pier 40 17 11 21 18 56.58 19 06.60 19 04.31 157 52 37.20 

Pago Pago, Oil Dock 25 21 14 16 32.10 16 44.34 16 34.91 170 40 51. 78 

Suva, King's Wharf 9 7 18 07 41. 76 07 48.48 07 47.36 178 25 30.90 

Suva, Dolphins 10 8 18 07 46.20* 07 51.42* 07 49.00* 178 25 35. 10* 
77 56 44.46 54. 72 46.79 24.96 

*Values with wrong 114 81 40.62 08 13.68 46.76 24 01. 14 
antenna height. Not Average: 07 42.59 08 04.25 07 46.77 24 42.55 
used in averages. Weighted Mean: 07 46.76 

Suva, Dry Dock 9 8 18 07 45.98 07 54.90 07 49.60 178 25 34.08 

Suva, NW of King's Wharf 19 10 18 07 41. 22 08 06.36 07 56.27 178 25 12.66 

Suva, 500' mark 25 15 18 07 54.60 08 01.62 07 59.91 178 25 00.90 

Suva, Gov't Slipway 40 28 18 07 25.38 07 51.06 07 46.65 178 25 26.64 

• 

Maximwn 
I II 

52 05.34 
04.26 
07 .14 
07 .20 
11.94 

53 31.38 
55 22. 92 
52 47.17 

52 02.82 

53 34.02 

40 58.38 

25 35.94 

25 42.36* 
36.18 
45.30 

25 40.74 

25 40.92 

25 36.42 

25 48.06 

26 12.00 

• 

Arithmetic 
Mean 

I II 

52 01. 53 
01.30 
00.90 
01.48 
01. 70 
01.56 
01.48 

52 01.56 
52 01. 52 

51 58.99 

52 54.09 

40 55.32 

25 34.10 

25 37.55* 
32.27 
32.20 

25 32.24 
25 32.23 

25 37.40 

25 26.68 

25 25.28 

25 32.45 

..... 
00 

• 
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TABLE 2 (continued) 

Arithmetic Arithmetic 
#Obs I Obs Minimt.un Maximum Mean Minimum Maximt.un Mean 

PORT AND LOCATION Used 0 I II I II I II 0 I II I II I II 

Rabaul, Main Dock 7 5 4 11 58.14 12 03.24 12 01.43 152 10 14.52 10 20 .16 10 17.98 

Guam, Dillingham Pi~r 21 13 13 27 19.62 27 56. 10 27 42 .63 144 39 08.76 ::;9 59.52 39 52.61 
7 6 27 39.96 27 44.46 42.20 51. 78 55.62 53.22 

Average: 27 29.79 27 50.28 27 42.42 39 30.27 39 57.57 39 52.92 
Weighted Mean: 27 42.49 39 52.80 

Majuro, 11T11 Wharf 6 4 7 06 13.02 06 25.20 06 18.99 171 22 09.18 22 23.16 22 16.59 

Ponape, Main Dock 39 24 6 58 40.02 59 15.18 58 4l•. 74 158 11 54.66 13 19.14 12 01. 97 

Palau, Main Dock 55 37 7 19 34.20 20 12. 96 19 49.34 134 27 05. 94 27 51. 78 27 23.49 

Wellington, Glascow Wharf 58 43 41 16 35.10 18 03.60 16 54.19 174 45 37.44 47 23.34 46 57.55 

Callao, Berth 9-D 104 70 12 02 55.86 03 33.18 03 19.62 77 07 00.30 09 30. 72 08 58.97 

Callao, Berth 4-A 84 54 12 01 40.80 08 05.88 02 50.43 77 08 12.24 15 22.68 08 44.97 

Ancon, Anchored 11 8 11 44 25.62 45 14. 76 44 31. 51 77 10 17.40 19 35.46 10 24. 73 

Talara, Anchored 25 11 04 33 30. 96 34 03.78 33 44.51 81 17 14. 76 17 34.26 17 20.44 

Guayaquil, Berth #2 110 73 2 16 43.98 20 12.18 16 59.84 79 51 43.02 54 38.10 54 20.35 
64 45 16 47.28 25.32 59.76 53.16 38. 10 20.46 

*Omitted in averages. 22 12 37 .SO* 17 17.76* 58 .11* 54 09.48* 33. 18* 23.65* 
Average: 16 45.63 19 18.75 16 59.80 52 48.09 54 38.10 54 20.41 

Weighted Mean 16 59.81 54 20.39 

Guayaquil, Berth #6 4 3 2 16 43.62 16 46.38 16 43.86 79 54 43.44 54 46.50 54 44.60 

Puntarenas, Anchored 19 11 9 57 47.40 51 54.90 57 51.33 84 49 19.32 49 29.28 49 26.30 

..... 
l.O 
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TABLE 2 (continued) 

fl Obs fl Obs Minimtnn Maximum 
PORT AND LOCATION Used 0 ' " ' " 
Acapulco, Main Dock 20 12 16 so 41. 76 Sl OS.76 

6 s 30.78 so S4.66 
Average: so 36.27 Sl 00.21 

Weighted Mean: 

Acapulco, W of Main Dock 47 26 16 50 44.28 Sl 15.48 

Midway, Main Pier 18 13 28 12 47.S2 13 01.98 

Papeete, Main Wharf 7 7 17 31 59.S8 32 03.90 

Papeete, Fuel Dock 15 11 17 31 S7.30 32 20.16 

Antofagasta, Sitio #2 S2 36 23 39 09.96 39 42.12 

Easter Is., Anchored 14 12 27 08 20.70 08 33.18 

Pitcairn Is., Anchored 6 6 2S 03 Sl.24 03 S3.88 

Valparaiso, Berth #4 38 2S 33 01 4S.12 02 07.32 

Balboa, Pier 112 81 SS 8 S2 04.80 S7 17.10 

• • 

Arithmetic 
Mean Minimum 

I " 0 I " 

so S3.76 99 S4 04.74 
S3.84 51 11.88 

so S3.80 S2 38.31 
so S3. 78 

so S4.6S 99 S3 19.38 

12 S0.3 7 177 21 43.08 

32 01.SO 149 34 20. 70 

32 14.22 149 34 09.06 

39 13. 70 70 24 00.78 

08 30.42 109 26 16.26 

03 S2.02 130 OS 33. 72 

02 00.48 71 37 30.24 

S7 06.86 79 30 22 .02 

• 

Maximum 
I " 

S4 39.84 
20.22 

S4 30.03 

S9 11. 76 

21 S3.76 

34 22. 74 

3S 30.66 

24 3S.64 

26 28.86 

OS 38.S8 

38 37 .68 

3S 06.90 

• 

Arithmetic 
Mean 

I " 
S4 15.86 

17.23 
S4 16.S5 
S4 16.47 

S4 19.16 

21 48.40 

34 21.80 

34 10 .69 

24 20.40 

26 18.43 

05 36 .17 

37 36. 72 

34 22.90 

N 
0 

• 
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# OBS 
PORT AND LOCATION USED 

Honolulu, Pier 18 555 

Honolulu, Pier 10 5 

Honolulu, Pier 40 11 

Pago Pago, Oil Dock 21 

Suva, King's Wharf 7 

Suva, Dolphins 137 

Suva, Dry Dock 8 

Suva, NW of King' e Wharf 10 

Suva, 500' mark 15 

Suva, Gov't Slipway 28 

Rabaul, Main Dock 5 

Guam, Dillingham Pier 19 

Majuro, 11T11 Wharf 4 

Ponape, Main Dock 24 

Palau, Main Dock 37 

• • • • • • 

TABLE 3 

DIFFERENCE FROM THE MEAN IN LATITUDE AND LONGITUDE 

DIFFERENCE FROM THE MEAN STD DIFFERENCE FROM THE MEAN 
SERIES MINIMUM MAXIMUM DEV MINil1UM MAXIMUM 

II I II I II I II 

6 - 17.47 + 2 21.80 1.4 - 1 34. 11 + 45.65 

1 - 13.84 + 0.44 0.6 - 4.63 + 3.83 

1 - 7.73 + 2.29 1.4 - 16.89 + 20.07 

1 - 2.81 + 9.43 1.5 - 3.54 + 3.06 

1 - 5.60 + 1.12 1.0 - 3.20 + 1.84 

2 - 4 .17 + 17.49 1.6 - 49.68 + 8.51 

l - 3.62 + 5.30 2.8 - 3.32 + 3.52 

l - 15.05 + 10.09 1.0 - 14.02 + 9.74 

l - 5.31 + 1. 71 1.1 - 24.38 + 22.78 

1 - 21.27 + 4.41 0.9 - 5.81 + 39.55 

l - 3.29 + 1.81 1.2 - 3.46 + 2.18 

2 - 12. 70 + 7.79 1. 9 - 22.65 + 4.65 

1 - 5.97 + 6.21 4.0 - 7.33 + 6.65 

1 - 4. 72 + 30.44 0.9 - 7.31 + l 17.17 

1 - 15.14 + 23.62 1.0 - 17.55 + 28.29 

STD 
DEV 

1.5 

1.0 

1. 7 

1.4 

1.1 

1. 7 

2.2 

1. 7 

1.4 

1.9 

2.2 

1.6 

5.0 

1.2 

1. 7 

• 

N 
N 

• 
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TABLE 3 (continued) 

# OBS DIFFERENCE FROM TIIE MEAN 
PORT AND LOCATION USED SERIES MINIMUM MAXIMUM 

I II I " 

Wellington, Glascow 
Wharf 43 1 - 19.09 + 1 09.41 

Callao, Berth 9-D 70 1 - 23.76 + 13.56 

Callao, Berth 4-A 54 1 - 1 09.63 + 5 15.45 

Ancon, Anchores 8 1 - 5.89 + 43.25 

Talara, Anchored 11 
.. 

1 13.55 19.27 - + 

Guayaquil, Berth #2 130 2 - 16.32 + 2 19.18 

Guayaquil, Berth #6 3 1 - 0.24 + 2.52 

Puntarenas, Anchored 11 1 - 3.93 + 3.57 

Acapulco, Main Dock 17 2 - 17.53 + 6.41 

Acapulco, W of Main Dock 26 1 - 10.37 + 20 .83 

Midway, Main Pier 13 1 - 2.85 + 11.6.l 

Papeete, Main Wharf 7 1 - 1. 92 + 2.40 

Papeete, Fuel Dock 11 1 - 16. 92 + 5.94 

Antofagasta, Sitio #2 36 1 - 3.74 + 28.42 

Easter Is., Anchored 12 1 - 9. 72 + 2. 76 

• • • 

STD DIFFERENCE FROM THE MEAN 
DEV MINIMUM MAXIMUM 

I " I II 

1.0 - 1 20 .11 + 25.79 

1.5 - 1 58.67 + 31. 75 

1. 9 - 32.73 + 37. 71 

2.8 - 7.33 + 9 10.73 

2.7 - 5.68 + 13.82 

1. 7 - 1 46.27 + 14.97 

0.4 - 1.16 + 1. 90 

1.1 - 6.98 + 2.98 

1.8 - 1 38.24 + 13.48 

3.4 - 59.78 + 4. ~2 .60 

1.6 - 5.32 + 5.36 

1.5 - 1.10 + 0.94 

0.9 - 1.63 + 1 29.97 

1.4 - 19.62 + 15.24 

1.6 - 2.17 + 10.43 

STD 
DEV 

1.5 

2.3 

2.5 

3.5 

2.3 

2.3 

1. 7 

1.6 

4.2 

4.9 

2.0 

0.6 

1.0 

2.0 

1. 7 

• 

N 
w 

• 
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TABLE 3 (continued) 

# OBS DIFFERENCE FROM THE MEAN 
PORT AND LOCATION USED SERIES MINIMUM MAXIMUM 

I II I " 
Pitcairn Is., Anchored 6 1 - 0.78 + 1.86 

Valparaiso, Berth #4 25 1 - 15.36 + 6.84 

Balboa, Pier #2 55 1 - 4 49.76 + 10.24 

• • • 

STD DIFFERENCE FROM THE MF.AN 
DEV MINIMUM MAXIMUM 

' " ' " 

1.0 - 2.45 + 2.41 

1.5 - 6.48 + 1 00.96 

1.3 - 4 00.88 + 44.00 

STD 
DEV 

1.6 

1.6 

1.6 

• 

"' .p.. . 

• 
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• standard deviation values for each site. A possible statistical 

explanation is brought out in Figure 2. In 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 ntnnber of observations. 

As seen from Figure 2, the standard deviation values: (1) 

• 0 define a bimodal rather than a Gaussian (normal) distribution; 

(2) they are only partially related to the ntnnber 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 

• outs~de 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 is a 

• function of the satellites involved. The most probable explanation 

• 
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• appears to be errors in the ephemeris values since the data 

considered were edited to eliminate all values apt to be suspect 

because of elevation angle values, number of iterations needed, 

• etc., 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 nnn is 

assumed for 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 uncertainty in scaling coordinates for these charted position, on 

the other hand, is based on the spread in values obtained for the 

positions which were scaled twice by two different observers . 

• This was of the order of ± .02 nm. 

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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TABLE 4 

CHARTS USED FOR POSITION COMPARISONS WITH SATELLITE DATA 

LOCATI~ CHART # YEAR SCALE AUTHORITY 

Acapulco 21401 1974 1:25,000 Defense Mapping Agency, Hydrographic Center 

Ancon 22171 1923 1:36,481 United States Navy, Hydrograi:hic Office 

Antofagasta 22221 1976 1:12,500 DMA-HC 

Callao 22172 1972 1:10,000 DMA-HC 

Easter Is 22451 1975 1:23, 173 USN-HO 

Guam 81048 1975 1:10,000 National Oceanic and Atmospheric Administration 

Guayaquil 22113 1973 1: 10,000 DMA-HC 

Honolulu 19367 1974 1:5 ,000 NOAA 

Majuro 81782 1974 1:35,000 DMA-HC 

Midway 19481 1973 1:32,500 NOAA 

Pago Pago 83484 1975 1: 15,000 NOAA 

Palau 81155 1972 1: 10,000 DMA-HC 

Papeete 83385 1975 1:6,000 DMA-HC 

Panama 21604 1976 1:12,500 DMA-HC 

Pitcairn Is 83225 1972 1:24,079 DMA-HC 

Ponape 81435 1975 1: 36, 115 DMA-HC 

Puntarenas 21546 1976 1:12,500 DMA-HC 

Rabaul 82192 1966 1:25,000 USN-HO 

N ..... 
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LOCATION CHART # YEAR 

Suva 83605 1975 

Talara 22121 1976 

Valparaiso 22259 1976 

Wellington 76071 1975 

• • • • • 

TABLE 4 (continued) 

SCALE AtrrHORITY 

1:12,150 Defense Mapping Agency, Hydrographic Center 

1:10,000 DMA-HC 

1:8,000 DMA-HC 

1:12,000 DMA-HC 

• 

N 
00 

• 
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TABLE 5 

CHART EVALUATIONS AND SATELLITE COORDINATES 

TABLE CHART EVALUATION SATELLITE 
NUMBER LOCATION OF DOCKING SITE COORDINATES 

lA-1 Honolulu, Pier 18 21 O 19 I QQll 21° 18' 48.2" N 
157° 52' 10.6" 157° 52' 01.53" w 

IA-2 Honolulu, Pier 18 21° 19' 00" 21° 18' 48.41" N 
157° 52 I 10.6" 157° 52' 01.30" w 

IA-3 Honolulu, Pier 18 21° 19' 00 11 21° 18' 49.92" N 
157° 52' 10.5" 157° 52' 00.90" w 

lA-4 Honolulu, Pier 10 21° 18' 38.5" 21° 18' 27.81" N 
157° 52' 08.8" 157° 51' 58.99" w 

IA-5 Honolulu, Pier 18 21° 19' 00" 21° 18' 48.34" N 
157° 52' 10.6" 157° 52' 01.48" w 

lA-6 Honolulu, Pier 18 21° 19' 00" 21° 18' 48.70" N 
157° 52' 10.611 157° 52' 01.70" w 

IA-7 Honolulu, Pier 18 21° 19' 00" 21° 18' 48.48" N 
157° 52' 10.6" 157° 52' 01.14" w 

lA-8 Honolulu, Pier 18 21° 19' 00" 21° 18' 48.19" N 
157° 52 1 10.6" 157° 52' 01.47" w 

IA-9 Honolulu, Pier 40 21° 19' 14. 3" 21° 19' 04.31" N 
157° 53' 03.3" 157° 52' 54.09" w 

2A-l Pago Pago, Oil Dock 14° 16' 45.0" 14° 16' 34.91" s 
170° 41' 09.5" 170° 40 1 55.32" w 

• 

DIFFERENCE 

+ 11.8 
+ 9.1 

+ 11.6 
+ 9.3 

+ 11. l 
+ 9.6 

+ 10. 7 
+ 9.8 

+ 11. 7 
+ 9.1 

+ 11.3 
+ 8.9 

+ 11.5 
+ 9.5 

+ 11. 8 
+ 9.1 

+ 10.0 
+ 9.2 

+ 10.1 
+ 14.2 

• 

N 
l.O 

• 
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TABLE 5 (continued) 

TABLE CHART EVALUATION 
NUMBER LOCATION OF DOCKING SITE 

3A-l Suva, King's Wharf 18° 08 1 00.5" 
178° 25 I 42 • 511 

3A-2 Suva, Dolphins 18° 07' 53.5" 
178° 25' 45.0" 

3A-3 Suva, Dry Dock 18° 07' 55.8" 
178° 25' 47.0" 

3A-4 Suva, NW of Kings Wharf 18° 08 I 00 11 

178° 25' 39.5" 

3A-5 Suva, Dolphins 18° 07' 53.5" 
178° 25' 45.0" 

3A-6 Suva, Dolphins 18° 07' 53.5" 
178° 25' 45.0" 

3A-7 Suva, 500' King's Wharf 18° 08' 05.0" 
178° 25' 38.5" 

3A-8 Suva, Gov't Slipway 18° 07' 52.5" 
178° 25' 46.4" 

4A-l Rabaul, Main Dock 4° 12' 10. O" 
152° 10 I 08. O" 

SA-1 Guam, Dillingham Pier 13° 27' 35.3 11 

144° 39' 43.0" 

SA-2 Guam, Dillingham Pier 13° 27' 35.5" 
144° 39' 43.0" 

• • 

SATELLITE 
COORDINATES 

18° 07' 47.36" s 
178° 25 I 34. 10" E 

18° 07' 49.00" s 
178°25' 37.55"E 

18° 07' 49.60'' s 
178° 25' 37.40" E 

18° 07' 56.27" s 
178° 25' 26.68" E 

18° 07' 46.79" s 
178° 25' 32.27" E 

18° 07' 46.74" s 
178° 25' 32.20" E 

18° 07' 59.91" s 
178° 25' 25.28" E 

18° 07' 46.65" s 
178° 25' 32.45" E 

40 12 I 01,43" S 
152° 10 I 17. 98" E 

13° 27' 42.20" N 
144° 39' 53.22" E 

130 27' 42.63" N 
144° 39' 52.61" E 

• 

DIFFERENCE 

+ 13.1 
+ 8.4 

+ 4.5 
+ 7.5 

+ 6.2 
+ 9.6 

+ 4.2 
+ 12.8 

+ 7.6 
+ 12.7 

+ 6.8 
+ 12.8 

+ 5.1 
+ 13.2 

+ 5.6 
+ 13.9 

+ 8.6 
- 10.0 

- 6.7 
- 10.2 

- 7.1 
- 9.6 

• 

w 
0 

• 
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TABLE 5 (continued) 

TABLE CHART EVALUATION SATELLITE 
NUMBER LOCATION OF DOCKING SITE COORDINATES DIFFERENCE 

6A-l Majuro, "T" Wharf 7° 06' 24. O" 1° 06 I 18. 99" N + 5.0 
171° 22' 18.0" 171°22' 16.59"E + 1.4 

7A-l Ponape, Main Dock 6° 59' 12.0" 6° 58' 44.74" N + 27.3 
158° 12' 59.0" 158° 12 1 01.97" E + 57.0 

8A-l Palau, Main Dock 7° 19' 39.0" 7° 19' 49.34" N + 10.3 
134° 27' 50.0" 134° 27 1 23.49" E + 26.5 

9A-l Wellington, Glascow Dock 41° 17' 00.0" 41° 16' 54.19" s + 5.8 
174° 46' 58.0" 174° 46' 57 . 54" E + 0.5 

lOA-1 Callao, 9-D 12° 03' 29.0" 12° 03' 19.62" s + 9.4 
770 09 I 44 • 511 770 08 I 58 • 97 11 W + 45.5 

lOA-2 Callao, 4-A 12° 03 1 24.0" 12° 02 I 50 ,43 11 S + 33.6 
11° 09' 38.0" 77° 08' 44.97" w + 53.0 

llA-1 Ancon, Anchored 11 ° 44 I 30 • O" 11 O 44 I 3 1. 5 111 S - 1.5 
11° 10' 30.0" 77° 10' 24.73" w + 5.3 

12A-l Talara, Anchored 4° 34' 00.0" 4° 33 1 44.51 11 s - 15.5 
81° 18' 00.0" 81° 17' 20.44" w - 39.6 

13A-l Guayaquil, 112 2° 16 1 47.0" 2° 16' 59.8411 S - 12.8 
79° 54' 13.5" 79° 54' 20.35" w - 6.9 

13A-2 Guayaquil, #2 2° 16' 47.0" 2° 16' 59.76" s - 12.8 
790 54 I 13 • 5" 79° 54' 20 .46" w - 7.0 

13A-3 Guayaquil, 112 2° 16 1 47.0" 2° 16' 58.11" s - 11. l 
79° 54 I 13 • 511 79° 54 1 23.65" w - 10.2 

13A-4 Guayaquil, #6 2° 16' 33.5" 2° i6' 43.86" s - 10.4 

79° 54 1 33.5" 790 54' 44.60" w - 11.1 w 
....... 
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TABLE 5 (continued) 

TABLE CHART EVALUATION SATELLITE 
NUMBER LOCATION OF DOCKING S !TE COORDINATES DIFFERENCE 

14A-l Puntarenas, Anchored 9° 57' 54.0" 9° 57' 51.33" + 2.7 
84° 49' 28.5" 84° 49' 26.39" + 2.1 

15A-l Acapulco, Main Dock 16° 50 1 47.0" 16° SO' S3.76" N - 6.8 
99° 54' 10.0" 99° S4' lS.86" N - S.9 

15A-2 Acapulco, Main Dock 16° SO' 47 .O" 16° SO' S4.6S" N - 7.7 
99° S4' 12.0" 99° S4' 19.16" w - 7.2 

15A-3 Acapulco, W of Main Dock 16° SO' 47.0" 16° SO I S3.84" N - 6.8 
99° S4' 10.011 99° S4 I l7.23" w - 7.2 

16A-l Midway, Main Pier 28° 12' 36.0" 28° 12' S0.37" N - 14.4 
177° 21' 46.0" 177° 21 1 48.40" w - 2.4 

l 7A-l Papeete, Main Wharf 17° 32 I 19.S" 1 7° 32 I 01. SO" s + 18.0 
149° 34' 08.S" 49° 34' 21. 80" w - 13.3 

17A-2 Papeete, Fuel Dock 17° 32' 17.8" 17° 32 I 14.22" s + 3.6 
149° 34' 08.3" 149° 34 I 10.68" w - 2.4 

18A-l Antofagasta, Sitio #2 23° 39' 11.011 23° 39' 13. 70" s - 2.7 
70° 2S' 19.0" 70° 24' 20.40" w + 58.6 

19A-l Easter Islan~, Anchored 27° 08' 00.0" 27° 08' 30.42" s - 30.4 
109° 26' 30.0" 109° 26' 18.43" w + 11.6 

20A-l Pitcairn Island, Anchored 2s 0 03' 41.0" 2s0 03' S2.02" s - 11.0 
130° OS' 3S.O" 130° OS I 36. 17" w - 1.2 

21A-l Valparaiso, Berth #4 33° 01' S5.0" 33° 02' 00 . 48" s - 5.5 
71° 37' S4.0" 71° 37' 36. 72" w + 17.3 

22A-l Balboa, Berth #2 8° S7' 12.0" 8° S7' 06.86" N + 5.1 
79° 34' 32 .5" 79° 34' 22 . 90" w + 9.6 

w 
N 
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satellite defined positions. It will be noted that seven series of 

observations were taken over a 4 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, syrmnetry 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 cr 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 cr limit, 

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

33 



• 

• 

• 

• 

• 

• 

• 

• 

• 

, 
[ 

l 
f 

antenna height 32.26 m. The third solution after rejecting another 

series of observations whose antenna height exceeded the 2 a 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 

prckess outlined above but with respect to the standard deviation 

for position coordinates not exceeding the 2 a rejection criterion. 

In this process four more series of double passes were eliminated. 

The final position detennined 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' 01.3811
). The position 

34 

? 
derived by the writer is Lat 21° 18' 48.28" (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 

0.0811 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 asstnnption 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 a 

graphical representation of the difference in chart position and 

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

error in chart posit~on varies significantly and that there are 

errors in excess of 50 seconds in latitude and longitude for several 
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TABLE 6 

DIFFERENCE BETWEEN CHART MEASURED AND SATELLITE DERIVED COORDINATES 

+ values of latitude are north of satellite position, + values of longitude are west of satellite position. 

# OBS TABLE DIFFERENCE CHART 
LOCATION USED NO. LATITUDE LONGITUDE SCALE 

Honolulu, Pier 18 66 lA-1 + 11.8" (364m) + 9.111 (262m) 1:5,000 

Honolulu, Pier 18 44 lA-2 + 11.6" (358m) + 9.3" (268m) 

Honolulu, Pier 18 29 lA-3 + 11.1" (343m) + 9.6" (276m) 
.. 

Honolulu, Pier 18 30 lA-5 + 11. 7" (36 lm) + 9.1" (262m) 
• 

Honolulu, Pier 18 31 lA-6 + 11.3" (349m) + 8.9" (256m) 

Honolulu, Pier 18 102 lA-7 + 11.5" (35Sm) + 9.5 11 (273m) 

Honolulu, Pier 18 252 lA-8 + 11.811 (364m) + 9.1" (262m) 

Honolulu, Pier 10 5 lA-4 +10.7 11 (33lm) + 9.8" (282m) 

Honolulu, Pier 40 11 lA-9 + 10. O" (309m) + 9.2" (26Sm) 

Pago Pago, Oil Dock 21 2A-l + 10.1" (312m) + 14.2" (425m) 1:15,000 

Suva, King's Wharf 7 3A-l + 13.l" (40Sm) + 8.4" (247m) 1:12,150 

Suva, Dolphins 8 3A-2 + 4.5" (l39m) + 7.5" (220m) 

Suva , Dry Dock 8 3A-3 + 6.2" (192m) + 9.6" (282m) 

Suva, NW King's Wharf 10 3A-4 + 4.2" (130m) + 12.8" (376m) 

Suva, Dolphins 56 3A-5 + 7. 611 (235m) + 12.7" (373m) 

Suva, Dolphins 81 3A-6 + 6. 811 (2 lOm) + 12.8" (376m) 

• 

YP.AR 

1974 

1973 

1975 

• 

- - --

w 
V1 
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TABLE 6 (continued) 

I OBS TABLE DIFFERENCE CHART 
LOCATION USED NO. IATITUDE LONGITUDE SCALE YEAR 

Suva, 500' King's Wharf 15 3A-7 + 5. 111 (158m) + 13.2" (387m) 

Suva, Gov't Slipway 28 3A-8 + 5.6" (173m) + 13.9" (408m) 

Rabaul, Main Dock 5 4A-1 + 8.6" (266m) - 10.0" (308m) 1:25,000 1966 

Guam, Dillingham Pier 13 5A-1 - 6. 7" (207m) - 10.2" (306m) 1: 10,000 1975 

Guam, Dillingham Pier 6 5A-2 - 7.1" (219m) - 9.6" (288m) 

Majuro, "T" Wharf 4 6A-l + 5.0" (154m) + 1.4" ( 43m) 1:35,000 1974 

Ponape, Main Dock 24 7A-1 + 27.3" (843m) + 57 .O" (1748m) 1:25,000 1973 

Palau, Main Dock 37 8A-l - 10. 3" (318m) + 26.5" (812rn) 1:10,000 1972 

Wellington, Glascow Wharf 43 9A-l + 5.8" (179m) + 0.5" ( 12m) 1:12,000 1975 

Callao, 9-D 70 lOA-1 + 9.411 (290m) + 45.511 (1375m) 1: 10 ,000 1972 

Callao, 4-A 54 lOA-2 + 33.6" (1038m) + 53.0" (1601m) 

Ancon, Anchored 8 llA-1 - 1.511 
( 46m) + 5.3" (160m) 1:36,481 1923 

Talara, Anchored 11 12A-l - 15.5" (479m) - 39.6" (1219m) 1: 10,000 1976 

Guayaquil, #2 73 13A-l - 12.8" (395m) - 6. 9" (2 llm) 1:10,000 1973 

Guayaquil, #2 45 13A-2 - 12.8" (395m) - 7. O" (21 Sm) 

Guayaquil, Tiuna 12 13A-3 - 11. 111 (343m) - 10.2" (313m) 

Guayaquil, #6 3 13A-4 - 10.411 (32lm) - 11.1" (340m) 

w 
°' 
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# 
LOCATION USED 

Puntarenas, Anchored 11 

Acapulco, Main Dock 12 

Acapulco, Main Dock 5 

Acapulco, W of Main Dock 26 

Midway, Main Pier 13 

Papeete, Main Wharf 7 

Papeete, Fuel Dock 11 

Antofagasta, Sitio 12 36 

Easter Island, Anchored 12 

Pitcairn Island, Anchored 6 

Valparaiso, Berth #4 25 

Balboa, Pier f/2 55 

• • • • 

TABLE 6 (continued) 

TABLE DIFFERENCE 
NO. IATITUDE LONGITUDE 

14A-l + 2. 711 
( 83m) + 2. l" ( 64m) 

15A-l - 6. 811 (2 lOm) - 5. 911 
( 1 74m) 

15A-3 - 6. 8" (2 lOm) - 7. 211 (213m) 

15A-2 - 7. 711 (238m) - 7.2 11 (213m) 

16A-l - 14.411 (445m) - 2 .4" ( 65m) 

l 7A-l + 18.0" (556m) - 13.311 (392m) 

17A-2 + 3.6" (lllm) - 2.411 
( 7lm) 

18A-l - 2. 7" ( 83m) + 58. 611 
( 1658m) 

19A-l - 30 .411 (939m) + 11.6 11 (319m) 

20A-l - 11. O" (340m) - 1. 211 
( 34m) 

21A-l - 5. 5" (l 70m) + 17 .311 (448m) 

22A-l + 5.1 11 (158m) + 9. 611 (293m) 

• 

CHART 
SCALE 

1:12,500 

1:25,000 

1:32,500 

1:5,000 

1:12,500 

1:23,173 

1:24,079 

1:8,000 

1: 12 ,500 

• 

YEAR 

1976 

1974 

1973 

1975 

1976 

1975 

1972 

1976 

1976 

\,,) 

-...J 

• 
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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 abnonnalities in the satellite data. This last is 

postulated on the basis of poor agreement indicated for nearby 

locations in a ha~bor 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 detenninations 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 a for most sites 

rather than 2 a 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 • 

40 
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DIFFERENCE • RELATIVE 
BERG (1976) THIS STUDY TO BERG 

Palau Lat 7°19.8248' (19'49.50") 7°19'49.34" - 0.16" 
Long 134°27.3982' (27'23.88") 134°27'23.49" - 0.39" 

• Ponape* Lat 6°38, 7471 I (58'44.82") 6°58 144.74" - 0.08" 
Long 158°12.030 (12 I 01. 80") 158°12'01.97" + 0.17" 

Talara* Lat 4°33.7412' (33 '44.46") 4°33'44.51" + 0.06" 
Long 81°17.3455' (17'20.73") 81°17'20.44" - 0.29" 

• Antofagasta Lat 23°39.2241' (39I13 ,4411 ) 23°39I13 o 70 11 + 0.26" 
Long 70°24.3384' (24'20.30") 70°24'20.40" + 0.10" 

Papeete* Lat 17°32.0200' (32 I 01, 20 11 ) 17°32'01.50" + 0.30" 
Long 149°34.3618' (34'21.68") 149°34'21.80" + 0 .18" 

• 
Note: Easter Island was not determined by Berg. 

• 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 Whart 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. A value 

of 75 meters was used for the first observations rather' than the 

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

• 
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determinations. This explanation, however, does not explain the 

apparent discrepancy noted between sites 1 and 2 at Papeete. Tile 

most logical explanation for these discrepancies brought out by 

Berg (1976) is that the ephemeris for certain satellites at times 

are 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 stttmnarized briefly as follows. (1) The standard 

deviation 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 ntmlber of passes increases towards 

an intermediate value between a minimum and maximum value which is 

not the same for both latitude and longitude. (3) The distribution 

of values of 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 values whose standard deviation 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 appear 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 

selection and editing criteria, there is, therefore, no obvious 
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explanation other than 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 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. In 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 be 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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ALPHABETICAL LISTING OF HARBOR CHARTS • LOCATION FIGURE PAGE 

ACAPULCO 20 63 

AN CON 16 59 • 
ANTOFAGASTA 23 66 

CALIAO 15 58 

• F.ASTER ISLAND 24 67 

GUAM 10 53 

GUAYAQUIL 18 61 

• HONOLULU 5' 6 48, 49 

MAJURO 11 54 

MIDWAY 21 64 

• PAGO PAGO 7 50 

PALAU 13 56 

PAPEETE 22 65 

• PANAMA 27 70 

PITCAIRN ISIAND 25 68 

PONAPE 12 55 

• PUNTARENAS 19 62 

RABAUL 9 52 

SWA 8 51 

• TAI.ARA 17 60 

VALPARAISO 26 69 

WELLINGTON 14 57 

• 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

48 

157° 52' 30" 157° 52' 
210 19' 1•" r----------------------. 2 I ., 1° 19 15" 

21°19 1 

21° 18' 45 11 

HONOLULU 
HAWAII 

HONOLULU HARBOR ALOHA 
TOWER 

21°19' 

21°18' 45" 

210 I 
" ' -----------------~'------&....~ 21° 18' 30" 18 30 -

15 7° 521 30" 157° 52' 

Figure 5 



• • • • • • 

157°53' 30• 157° 53' 

21°19 1
15" 

HONOLULU HARBOR 

• • 

HONOLULU 
HAWAII 

• • 

157° 52' 30• 

21• 19' 15• 

21°19' ,.......- 21• 19' 
157°53

1

30" 157°53' 157°52'30• 

Figure 6 

~ 
\0 

• 



• • 

170° 42 1 

14°16 1 

14°161 30· 

14°17 1 

• • • • • • 

170° 41 1 30• 170° 41' 170° 40
1 

30• 

PAGO PAGO HARBOR 

TUTUILA ISLAND 
SAMOA ISLANDS 

• • 

170° 40' 

14° is' 

14° ts' 30• 

14°17' 

14° 17' 30• 14° 17' 30• 

170 ° 42 1 170° 41' 30• 170° 41 1 170° 40' 30• 170° 40' 

Figure 7 VI 
0 

• 



• 

• 178° 25' 30" 

18° 7' 

• 
SUVA 

HARBOR 

• 
18° 7' 30" 

• 

• 
18° 8 1 

• 

• 
18° 81 

30" 

• 178° 25' 30" 

• 

• 

178°26' 

VITI LEVU 
FIJI 

178° 26' 

Figure 8 

51 

178° 26' 30" 

18° 7' 

18°71
30" 

18° 8 1 

18°8 1
30" 

178° 26' 30" 



• • • 

152°9' 

4°12' 

4°13' 

4°14' 

152° 9' 

• • • • 

152° 10
1 152° II' 

MALAGUNA 

SIMPSON 

HARBOR 

152° 10
1 

Figure 9 

~ 

152° 11
1 

• 

RA BAUL 
NEW BRITAIN 

• • 

152° 12' 

4°12' 

4°13' 

4°141 

152° 12' 
\JI 
N 

• 



• • 

144•39' 
13•2a' 

13• 27' 30" 

• • • 

144• 39' 30" 

OUTER APRA HARBOR 

• 

144• 401 

GUAM 

~ COMMERCIAL PORT 
'.t 
\ WHF F-4 F-~ F-6 

ORYOOCK POINT 

• • • 

144•40' 30• 144•41' 
13•2s' 

I 

• 

I 
I 13• 271 30" 

i 

I 
I 

13•27'L._~~~~~~~~J_~~~~~~~~...L.~~~~~~~~-1------:~~~~~~-:-::--:-.: 
144•3~ 144• 391 

30" 144•40' 144• 40' 30• 

13•27' 
144•41' 

Figure 10 

VI 
w 

• 



• 

~ 
ti'\ 

171° 19' 171° 20' 171° 21' 171° 22' 171° 23' 171° 24' 

1• e' [ 1 I 1 I 1 I ' I 1 J 7• e' 

N ~0000 r----..... DJARRIT 

L 
O• Oo a o Q 

0 
11 v ~ 

7° 7 1 
' \i _J 7°7' 

• 

7°s' 

I 
I 

I 
[ 

7•5' l 

7°4' 
171°19' 

• 

MAJURO ATOLL 
MARSHALL ISLANDS 

171° 20 1 171° 21' 

Figure 11 

• • • 

171° 22' 171° 23' 

• • 

7°s' 

..... 

-1 7°!5' 

...J 

! 

7°4' 
171° 24' 

• • • 



• • 

158 • II' 

7• 

s• !59' 

s• !58' 

s• 57• 

15a•11' 

• • • 

H58°12' 

PONAPE HARBOR 

JOKAJ 

158°12' 

• • 

158° 13' 

PON APE 
SENYAVIN ISLANDS 

158°13' 

Figure 12 

• 

158°14' 

158°14' 

• 

158° I !5' 
-----, 7• 

• 

s0 59' 

s0 58' 

s• 57' 

158• 15' 
VI 
IJ1 

• 



• • • • • • • • • • 

134° 27 1 134° 27 1 
30• 134° 28

1 134° 28' 30• 

7° 20 1
30" 7° 201 30• 

PALAU ISLANDS 
.. 

0 

7° 201 17• 20' 

1c=/ 
0 

MALAKAL ISLAND 

MALAKAL HARBOR 

7°191 
30" 7° 191 30" 

134° 27 1 134° 27' 30• 134°28 1 134° 281 30• 

Figure 13 

V1 

°' 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

174° 46' 30" 
41° 161 30" 

41°17' 

41° 171 3011 

41°18' 
174°461 30" 

174°47' 

174°47' 

LAMBTON HARBOR 

WELLINGTON 
NEW ZEALAND 

174°47' 30" 

Figure 14 

57 

174°48' 
41°16'30" 

41°17' 

41°18' 
174°48' 



• • • 

77°101 

12°3' 

12° 3' 30• . 

p 

12°4' 

77°101 

• • • • 

77° 9'30• 

~ v ~v 
(~v,.:t 

~-v~"" 
~~ 

CALLAO 
PERU 

77° 91 30• 

Figure 15 

• • • 

77°9' 
12°3' 

12°3'30• 

12° 4 1 

77°9' 

• 

\J1 
00 

• 



.. • 

77°14' 

11° 45' 

11° 46' 

11° 47 1 

11° 48' 
77°141 

• • • • 

77°131 77°12' 

ANCON BAY 
PERU 

AT ANCHOR 
• 

77°13' 77°12 1 

Figure 16 

• • 

77°11' 

77°11' 

• • 

77°ro• 

11° 451 

11°461 

11° 47' 

11° 48' 
77°10 1 

V1 

"° 

• 



• • • 

4• 34' 

4° 34' 30• 

4•35' 

• 

ar• 18' 

AT ANCHOR 

• • 

WEST BANK 

ar• 18' 

• 

PTA TALARA 

• • 

8 ,. 17' 30" 

EAST BANK 

PTA ROCALLOSA 

- N 
0 d 

GLJ 

a1•11'30• 

Figure 17 

TA LARA 
PERU 

• • 

ar• 11' 

a1•11' 

• 

4•34' 

4•34' 30• 

4°35' 

°' 0 

• 



.. • • • 

79° 55' 

2°16'30• 

2°17' 

2°17' 30• 

~~ 
~1- ,).. 

,).. «'~ 
~ 0 

~1-
~ 

79° 55' 

~ 
\ 

• 

r 

• • 

79° 54' 30• 

GUAYAQUIL 
ECUADOR 

WAT~R TOWER 

~~ 
~ 
~~ 
~~ 

• ~ <? 

') 
PTA DEL EBAN~J 

l 

\ J -7_) 
G_,,.~ 

79° 54' 30M 

Figure 18 

• • 

79° 54' 

2°161
30" . 

2.0 17' 

2°17'30• 

79° 54' 

• 

°' ..... 

• 



• • 

94•51' 30• 

9• 59' 

9• 59' 30• 

9•59' 

• 

LA PUNTA 

• • 

94•51' 94• 50' 30• 

• • ,.-

94• 50' 

EL ESTERO 

PUNTARENAS 
COSTA RICA 

• 

94• 49' 30" 

AT ANCHOR • • 

• 

94•49' 
9•59' 

19•50'30· 
I 
I 
I 
I 
I 
I 

I 
1 9•59' 

I 

9• 57' 30° 9• 57' 30• 

94• 51' 30" 94• 51' 94• 50' 30" 94• 50' 94• 49' 30" 94• 49' 

Figure 19 

0\ 
II.) 

• 



I, .. • 

99° 55' 
1s•52' 

1s•51' 

1s•50' 

• • 

99° 54' 

DOME0 
____ .. 

1s•49' - ... 
99°55' 99 ° 54' 

• • 

99° 53' 

ACAPULCO 
MEXICO 

.. .... 
""' 

• • 

99° 52' 

BAHIA DE ACAPULCO 

99° 53' 
Figure 20 

99°52' 

• 

_,,, 

• 

99•51' 
1s•52' 

1s•51' 

1s0 50' 

1s• 49' 
99°51' 

0\ 
I,,) 

• 



• • • • • • • • • • 

177° 24' 177° 23
1 177° 22' 177° 21 1 177° 201 177°191 

28° 14' 2e• 14' 

2e 0 13' 

28°12' 

28°11 1 

177° 24
1 

WELLES HARBOR 

I • I 
\ ,_, 

/--.. 

ISLAND 

177° 23
1 

MIDWAY ISLANDS 

HARBOR 
CONTROL TOWER 

•' 

~ ~'-.... 

177° 22
1 177° 21 1 

Figure 21 
177° 201 

2e• 13' 

2e0 12' 

28°111 

177°19' 

0\ 
.J:' 



- ... .. • • • • • 

I 4 go 3 4' 30" I 

I 7 ° 3 2 I -------.--.--.--or----------------.., 
14g 034 I 

17 0 32 

PAPEETE HARBOR 

TAHITI 

., 
~ 
::r 
l> 
:n .,, 

17 ° 3 2' 30 11 L_ ____ __L ___________ ~------ 17° 32' 30" 
14 go 34' 14go34'30" 

Figure 22 

O' 
Vi 



• • • • • • • • • 

70°261 70° 25 1 

2 3° 3 8
1 
30

11 -----------------r:::;;--m 23°381
30• 

2 3° 391
3011 

70° 261 

ANTOFAGASTA HARBOR 

CHILE 

Figure 23 

23° 39'30• 

70° 25
1 

• 

~ 
~ 

• 



• • • • • • • • • • 

109° 30 1 109°25' 109° 20' 109°15' 

27° 5' ~ / ·~ -I 27° 5' 

27° 10' ~ ( 0u:RO _r-r ~ 27° 10' 

EASTER ISLAND 

109° 30' 109° 25' 109° 20' 109°151 

Figure 24 

°' ....... 

• 



• • • • • 

130° 6 1 

25° 3' 

I •• 

~. 

25°4' 

25°5' 

130° 6 1 

• • • 

130°5' 

PITCAIRN ISLAND 

AT ANCHOR 
• 

• 

' 

130° 5 1 

Figure 25 

• 

13 0° 41 

25° 3 1 

25°4' 

25° 51 

130° 4 1 

• 

0\ 
00 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

·, . ~ ... 
. ; 

. ... ... 

• 
. . ·~ ·:~~ 

71°38° 

VALPARAISO · 
.. . . ·. 

. '... . .· ·. , .CHILE 

33° 2° 30" 

71° 38° 30" 

. . ·~ ,.. -· .•.. -

71° 38 1 

Figure 26 

0 

69 

33° 1° 30" 

33°2°30" 

71°37 1 30" 



• • • 

8° 57' 30" 

8°571 

• 

US NAVAL BASE 
RODMAN 

• • • • 

79° 341
30

11 79° 34' 

CANAL ZONE 

BALBOA HARBOR 

79° 34' 30" 

Figure 27 

~.>... 
<;) 

c,+ 
Qo 

' o· 
~ 

79° 34' 

• 

8° 57' 30" 

8°571 

• 

....., 
0 

• 



• 
71 

·- ·-
; .. ·~ · 

• 

• 

• 

• 
APPENDIX B 

• 

• 

• 

• 

• 

• 



• 
72 

• ALPHABETICAL LISTING OF DATA TABLES 

LOCATION TABLE PAGE 

ACAPULCO lSA-1 to lSA-3 200 .. 
• AN CON llA-1 176 

ANTOFAGASTA 18A-1 219 

CALLAO lOA-1 to lOA-2 167 

• EASTER ISLAND 19A-l 223 

GUAM ... SA-1 to 5A-2 147 

GUAYAQUIL 13A-l to 13A-4 182 

• HONOLULU lA-1 to lA-9 73 

MAJURO 6A-l 153 

MIDWAY 16A-l 210 

• PAGO PAGO 2A-l 114 

• '·· PALAU 8A-l 159 

PAPEETE 17A-l to 17A-2 213 

• PANAMA 22A-1 232 

PITCAIRN ISLAND 20A-l 226 

PONAPE 7A-l 156 

• PUNTARENAS 14A-1 197 

RABAUL 4A-l 144 
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• 

• 



• • • • • • • • • • • 

TllflLC IA-I 

F .111 ~At- I l ~ 71) i:-r-c:rrr::NllL r AT A• t-r:"Cl-l.j IJ, t- 111111 I I 
AT I' t ;;Q I~' <>T 111".P.fllltJr ~fl')f"" T 0 rr::n< 

OFVIAT?( .. FS:.(M TH" M"ll"l 
I ( IN ~ f: rnt.;n~ n"" ,.r~ I 

J:AY GMT SAT ·o:LFV Gc:-c111 l. A ... I flJf)t7 LC"G t ... urr I "r CTS CTSO Lt\TJ ... unF Ll)Nr.t Ttmf 

<;6 I03e f4 ?. ~ 21 I "I 4 7. 7 !:I\ I!'"" ~? I, "t: w 3 .H• 1 ~; _,.. 5 fl. _I 

'16 122A f.4 JC ?I In 4-l.e4N l "'7 :-.-. ;> .r.4 i,. ? ? } 12 !) • 6 1.4 
•:it· ':20 f J 3f 21 I" C: I) ,4 f."' I <; 7 ~2 I , J .'w 2 31 ·-:. 2.2 -0. 2 
t;!6 ' { "10 f4 25 ?l I R 4-: • !lf:N I "7 ~? I • l :! "' ~ ?O 14 l • ~ -':". ;"> 
'l6 lHF f. 3 2t: 21 I 'l 11 ·•. i: e" , .. 7 0:2 r. , I f, w ? :!.~ 14 0 ,c. r:. ~ 
'if. P];2 f~ ~4 21 l !3 f; ' ) • .:; ~"' I~ 7 ~~ 3 .J•1w ? 32 l~ ?.4 1 • ~ 
c;t; :2 024 42 61 21 I'! 47,4CI'. I" 7 ':'? 2." ;> w ?. ?Q ~ -C.P l • . '\ 
'i6 222f I' 4 '.!2 ::>I If' 4<;, l ~ N I '= 7 ~-. I c::;. ': 2\lf ? 25 'I 0.q -2." 
97 I?· f4 ]7 21 l p 47,7(.'J 1 -; 7 .. 2 2, l)llj• ? JI I;> - ,., • r:; 0. L-) 

• 97 ;;4e (' 3 I 4 21 II< "• 7 • • 'it~ N I '." 7 ~I ~ t; , f 4 'A' 2 I 'l ·,) -c. J - 1 • ~ 
g7 (' lf! E4 44 21 I" 4~!.~AN I" 7 ~2 2 "(•If. 4 29 7 t). 3 0. ,._ 

• <;7 <;3? 4? I 3 21 l 1' A I.' I. ' · "l ·~-:- f? .: , 14 v.1 • I" 4 - J .P :" . '~ 
'H I 134 !'.4 7 ., 21 1 ll 4t.C:RN I t 1 r- 2 :+ t '?/:. w ;> 34 I) - 1 • 2 ,, • 7 

• 'i7 I 4 1f f1 I 3 21 I 'l ~ t: , . 4 2" IEi' ~? ::: • (.(-I</ ~~ ?O " -2 • .1o1 -r.. ') 
'i7 P';>C f.l (:.(; 21 I •1 b _,, •CF I'. t f7 !":> I ' ;>I· \I. ;> :!I 0 -<'. 2 -0.3 

• -;7 174C !"4 7? ? I I>' 41 • ": ?N I •;7 ~ I c:. .! , ?.Pw F. 30 0 - I • t- - ". :1 
'i7 I c; JO 4? '• (; ? I IP 4 7 e,.... O"'J I f:7 «;2 , , .vw 2 ?fl 7 -n • ""! -o.:> 
'i7 ~I I(; 42 I., 21 1 .~ 4t1. i:1 41'\• 1 ~· 7 "'?. 2 ,4 ~ ... ~ ?'5 12 r. • 'J 0.-: 

• 'i7 2.=22 >"4 ".7 21 Io ~. ~4 ,..; J 77 4 ':' 3:;,H' ll ? l ~ I) t ;! '', 6 -"Jt> t. Q 

t;R ~4 .. f. 3 c;c; 21 I~ 4r=;,4p~ I !' 7 ".? r: • ~ •) \\ ~ ?4 I - ?. • 7 _..,. c 
CJR fE2 42 I a 21 11'1 47,j4!\: 1 5 7 '::? I '" 1.,. 2 ?2 5 -'). ~ -o. '.l • <;R 71 f !04 Ir. 2 I I~ ~ ;..> . (,:"' 1 ~ 7 "?. l '2"'" f. 14 6 ., • c. -o.~ 
1R p 31' , 4 ;> 4? ? I I" 11 u • :i ( "'~ , .,., .. ?. (.',('tq., 2 3(' 12 r. .1 "·" 'llA 104f {4 4?. ::>t If! I\ 7.? ?."' If 7 ~ ? I , 74"' ;> 34 If - I • '.l ~.2 
'if! I?. )4 f ,, ?.() 21 If" .:1 It . [1 ~ t\ I~ 7 ~? 1 ''741\ ? ?~ IC' I) • . 1 0. t:l 

c;a I" l') f..i <;() 21 I A 4 ;. . C". (l'-J I~. 7 "?. 2. •141'. c 311 I l • ~ r,;r:; 
<;R It o;o ~ '• J] ?I I 'I 47,7fN I"~ 5?. I, J;•11 2 ~2 15 -'). s _,,. 2 

' ' .;fl 1720 f 3 I~ ? I IH 4.,. If. "l If 1 "'i' ~ ' F: ?\II 2 2'1 12 - I • I I• 3 
';R 2r.22 L?. 5~ 21 1 e 4",72N I F., <:;> I ,c- 2 v. 2 32 1 <; ') . ~ ,, • 1 
1A 22 H f4 :I~ 21 I"' i\ , • i' '.l" I !:i 7 ~2 '.l • f. t. ~ · 2 ;°?A ':I l • T; -r.'. (') 

<;Q ? 2 t4 ?.!' 21 I fl 4 q. ,.:l ':I'' I c 7 !' 2 2 , 201 w ? ?Q 14 0.4 ~ . .., 
gq 2!:f f1 ?C' 21 1'3 '~ '•. ? 2"" I ~: 7 !';2 I , l ;> t~ ? 1 i:; 0 -'• . ') -'). ~ 
9Q " '" !'4 24 21 I"' u .~ 1 • , ... P." IF 7 ~2 '= • 1 '"' "" '-' ?6 10 I'). J - I, 4 
gq t: ? 2 ~ .. 13 21 I"' "q. ~~f\. 1 r,7 ""<' 3 • 1 ' · w ? cir :, (" . .,. 1.11 
99 7112 42 f:.f: 21 1 q n ~ . :• ="'"- I "7 ~I r- 7 ,c.;nw 2 27 :3 -1 • " - :-. '"' • qQ e2e 42 11 ' 21 I" ''5 • ~'.'JN 1~7 "?. ":'. •,.. r"")W ? I:-! 3 - 2. of, " . " ~q I C'OC (4 1 ~ 21 I t; c; ') • (' 4" I !" 7 !:1 5~.~4~ ? 24 11 I• q -1. •; 
qQ 114 4 t4 'i 1 21 I f' 4 7 • r, 4 ~~ 

'" 7 
"·2 2. ~?\Ii ? .i'i 17 _,,. ~ 1 • ':' 

gq 1444 F .l l q 21 I H '•~.l'!t\ 1 5 7 ~2 a • 1 •11o ? 27 12 o.c -1. 4 
<;9 't 21' f3 47 21 18 4 7 • ]4 N 1~7 ~2 2.11>w ? 3!: 3 -0.'1 '),f. 

+I oo ~5t I', f' 4 21 11' 4'.j,rCN 157 ~' ?.G 0 46W .., 13 0 -~.2 - :12 •I 
I Oil f4F 4 2 21 21 t<> II'?, '.32 I\ I~·. 7 52 c tl>h 2 23 4 -0.4 -1.4 
100 E32 -'2 3,q 2 I I"' II I;' r f'" If 1 "? 4 ' 5~ 1'. ? 27 5 -? •I 3.a 
100 I C"t t4 t-. ;> ? I Pl 4 'i. ,, I.' .... 1 '>7 f'2 I ,l'J" • 2 JJ 16 -2.1 -n.5 

• "' F[X NCT t. c;r:c FOP ("f'.'UPUT Iii tCt.. OF Tt-F "~.ftN 

..... 
UJ 



• • • • • r • • • • • • 

.. AeLc: I A- I (COMTol 

FUIJ ".A'"'l 1 c;7c PO~fTfCl'.AL r AT .A• Hf~l\CLLL.U, t" 11111 .Al I 
AT Plf:~ 10. STAi::PC'Aql) ~ t llF TO ccr:K 

Ot=V!A'TfC"l "r;. (",.. TH"' VE4N 
( IN !"F"CO"l'1~ ,F 4rc I 

CAY CM'T SAT ·. 'OL f-V GEO! LAT[TUOf Lrl\C:ITUCF. (T C"°S <':l~O L~TT'Tl.Jflf. L C'IG t "U'>F" 

• lC'O 12 4 ll (:4 t.:? 21 11" 4 <;. '5 21\i l!."7 !:2 2. t 6 w 2 2C 9 I • 4 I'\. I) 

l 01) 1c;3e E 3 (;<: ?.I I 'l 4g.<;fN I 5 7 !."2 C.Ff.W 3 35 ,, l • 3 _,,.9 
100 If !:4 

~'· 
4J 21 11-' "" • Jer.; I !."7 52 c. 511"' 2 34 17 l • 2 -1 • " 1 c I) 11334 42 I 7 21 1 f\ 4'5.3fll\ I 5 7 ~? 2. !: ;>~ 2 1"! 5 - 1 • ·~ 1 • I) 

100 2C I I' 112 !." c 21 II' 47.5f1' l !:7 .. -• r. 1 .et-w ? 34 I IO - c • .; 'l •. 3 

I 0 I 1922 "2 5f. 21 I I' 4 ".1. 2 E" 157 52 o,112w ? 30 I t • 0 - t • t 
•101 C: t IC 42 I II 21 I 'I 4'3,f.f.N 11<7 !."?. 2. 011 w 2 ;>r) 2 -?.6 " • r; 

1 0 t £15E f .1 P' 21 If! "~. 4 2~ 157 5 I !=~.~ry\\ 2 24 Cl 0.2 -3. () 
I 0 I 234 2 E<I 44 21 It' 4 7. 4 f." 15 7 5? 2.2~w 2 J t 13 -('. ~ .., . ., 
102 4C4 f) ff; 21 11-' 4 r,. e~"l I 57 52 J. 3 r."' 2 I g I - I • 4 '·" 102 c; .34 !."4 7 I ?.I II' tt;.?ff\ 157 52 J. (,.,'II 2 11 I I • 0 2 • I 
IC2 f 4" t12 ;> 4 21 If 115. ]f." I ':7 !:'I !'.:: E • f.. ~~\Ill 2 ;>? 2 -?. • :;: - ;:>. ' ) 
102 F.]0 42 ]4 21 If' 'I~• C '.JN I c 7 !."2 1.111w 2 ~I 7 -0.2 ., • ? 

•102 I tr:: t t.4 f' ., ?.I I I~ 4!"":: •P1_. N I !."7 51 31: .f4W 5 .34 If, -?.4 -:>?. Q 

•102 I 4CI'; >; .1 c 21 I ~ 4:::. J.P" I!' 7 C::I· 2. C4 lo 
.., 12 6 I • 2 0 • ~ ~ 

•IC2 15 4" f . 3 HC ?I 1 p 4f'.f4N If 7 "'? 2 • .?f' w J ]3 I 0 • E (\ . .., 
M? t< 51' f-4 ~7 21 I!' 4 fl. 7PI': , ... 7 "? I. 74 lo ? ."'4 17 C•A o.~ 
102 1<'30 4 ') ·- t I:' 21 l':I 4 1) , :1r;N I<" 7 ";> c. ':4 l'f 2 ?. 3 0 0 . l - l • Ct 

*10? t€4f !' 4 14 21 I '1 ~n.pPN I 5 7 t'? 2.~2~ ~~ I 7 7 2.7 I , 1 
102 2014 4;? 4 !." ?I If< II 7 .I t;N 1 ~'":' ~?. 2 .. ~C'V. 2 :-4 17 - I •I I"). 9 
10 2 22f4 {4 7C 21 I !' 4". Jl"N I ': 7 'C? I. 3 1"' w 2 :!2 0 C- • I -0.2 

•tCJ 44 f.4 I 0 21 I" <; I • 7 2" I" 7 O:? C,PAW 6 12 ? .3 • '3: _,. 7 
103 312 ·(- .1 4(:: ?.I IP !> 7, <; 4N If 7 f2 I , Ft' w 2 ?. r-. ... - "". 3 0.3 
I C'3 444 f4 4 l ? I I o, 4 ' '-4 2 "' I !: "! 5? 0 .f. 6\11 ? 32 to 0.2 -1). 0 

103 ( -.--"" ~4 I<; ?l If A'l.i:~N If 7 5? 2.4~W 2 ;> "i 12 I • t' ti. q 

• t (\ 3 734 42 7(:: 21 1 1' 4 "i .t "" I!: 7 = I ': <;. 3.:. "' 2 34 " -2.6 -2.2 
103 IC l P. t- 4 34 21 IP 47 .401'.; I!" 7 5? C.72W 2 :11 0 -~.~ -O.A 
1CJ J<; ?2 42 f-2 ?I I '! 4". IP~. 1"'7 ~2 r • F,:. \\ 2 25 9 -I')." -(') .9 

•IC3 2 I ·~!: ti?. 12 <' I I" A 4 • 34 N If 7 "'2 4 • C <!W 3 IA 2 -3. ;~ ~ . i; 

•I 11 1 c;c f 4? ~.: 21 I " 45.A~" 1"'7 !:2 JF.7-:-1o1 2 2:! 0 -2.7 37.2 
I I I 22111!. f4 5<; 21 I u 4".~4"J I ~7 ">2 I• :1Aw 2 If 0 0.3 -". 2 

112 ~nc r3 54 21 1 ·'~ !." I .'"4" If 7 cl C: f: • :-' ?W 2 I 7 " 3.3 -4. ""! 
t 12 410 0::4 45 21 If' L8,A01\ 1~7 "'? ?. •? P io 2 23 2 :l .4 0. "'." 

• t t 2 44€ f .1 e ?I I h 4 E, I?"" I c 7 52 2. ?"! .... ? q 4 -1 • 4 0.7 
I 12 f 21' 42 :Vil 21 I B 4'> .f· 21'. I 'O 7 !"2 I • C "°" 2 30 3 - t • "" -'). 5 
1 12 El4 r.2 20 21 If! 4 7 • I O"' 1':7 !"?. f. 2'•* 2 12 I - l •I 4. "'." 
112 ICOF f4 (-3 21 H' 5 '.). 2 ""' 1~7 S2 i:. c ... ? 2~ 7 2.,, - l. 3 

• 112 t l 5f:: t4 I :! 21 If II t, ': 2N I <;7 ':I 5 f. c f'V. " 13 3 -.; • 7 _rj •('I 
1 12 144(- .t. 3 !."4 21 p ; 4 '1. 4 21'. 157 52 c. qf. w ?. JI 0 I'.? -o. f , 
112 '" ]4 

""!."4 23 21 I '1 !: c • . 14PIJ I!' 7 !'2 c. c: ""' 2 24 II 2, I -~. (, 
I 12 I 71 e .:~A 3~ 21 I e 0::, • 04 N 157 f?. ~ • :i-=:-w 2 11 14 I. 8 I •" 
112 1e1~ ' 4 :> 3 I 21 IP 44,.-6N H i "" !"2 I• 39lll 2 2.3 q I:). 7 -('). <' . 
• = F 1 X NCT l.JSF.C FOC CC'"41"UT r.,"r TC" r.F Tt-F. ME.AN 

-..J 
.po 



• • • 

NF N NSC 

SE 20 ~6 

• • • • • 

T .AC'L <: le-1 

AS::JTH"lETJC MC:llfl, SCLUTtCfl, AT HCM!LlJLllo FtFR l'I 

LATITUDE 
LCNGJTUD~ 

21 l" 4~.21~! 
l!:? !:2 I o!:3W 

5T.Afl,rllRr. CCVl4TICN 
( C::ECrNOC:: I 

t.4 
l. ~ 

ST.A~~A~O CEVIATICfl, CF THE MF.llN 
(<;C:CONDS) 

c.2 
c.?. 

ALL PQCAL <;tu t=A~Sf!' AC:c L JSTEr. !:\ELOW 

C llY GI.IT \=L"VATtrN tT!:F:ATICNS CEVl•\TICI\ 
<15 >75 >5 > 11) 5FCS OF ARC 

C.7 ?4~ x 
c 7 9 .~2 x 
c;7 11136 x 
c.7 I 740 x 
<;7 232? x 
<;<> 7 J (; x x 
<;q "?Fl x 

l ~I) 
J "'"' 

)( )( x 
IC(\ 1244 x 
IC 1 <'111 x 
IC2 l l r,r, )( )( )( 

I 0-? l 4 .,,, )( )( 

102 1!:4'1 )( 

l "? l ~4'1 x 
1<'3 44 )( )( 

11).] 7j4 )( 

103 ?108 x 
l 11 l90R x 
I l?. "4'1 )( 

I 12 11 "~ )( )( 

• • 

....... 
VI 

• 



• • • • • • • 

T II FIL f IC-I 

BY SATFLLIT~ ----- APtTH~~TIC MFA~ ~nLUTIC~ AT HOf\CLULUt Pf~Q I~ 

SATELL JTE NSr:: LA1'ITL.f"IC: STANC'1~t. CEVlATlC" STA"CH'l'l OF" I AT I f)"I 
f\UMBER Lf~GITL."'F ( SfCCf\r;~;, ( sc:cnMn<; t 

42 20 ?1 IF A 7 •'"it~ I • 0 ,, • ?. 
I "., ':? I • "'> ·.i I •., 1. ·\ 

!i 4 IA L I IF 4 7. 4 ""I I • I ,, . ·' 
I !;7 c;? I • ]0'11 I • 7 0 ,II 

f, 3 14 :: I '" ~7o4'lN I • I ". 3 
I!: 7 '5 2 I•"\ "1W I • 7' I').\ 

64 I A ::: l t e l\"l 0 'HlN l • I) '). 2 
l ': 7 ':2 I • 34 Ii t.~ :l. 4 

• • 

" 

i:F Tl-'E ~EAN 

• 

• 

" 0\ 

• 



• • 

CAY 

:!Of': 
30"> 
JC6 

• 31) (: 
:!Of 
.:Jt;(: 

JC? 
JC7 
::!( 7 

•J07 
•JC7 
• Jc 7 
•JC7 
•JC 7 

J('7 
JC 7 
JC 7 
.:'IC7 

JCf' 
JC8 

•JC<:l 
JCl'l 

• ::? r. fl 
:!~H 

J Cf> 
JCP 
J"A 
JC8 

•::ca 
308 

•JOA 
3<:1'1 
JC8 
JC I! 

:!'=9 
J".l9 

•J<19 
*JC9 

JC 9 
•30() 
*JOO 
•3CCl 

JC9 
J09 

•309 

• • • • 

TAIJU'.' IA-2 

R/V KA"A KEOK! IQ72 ~C~!TtrNAL CAT~. ~Cl\CLULUe 

C:'AT 

52 
114 

"-'4 2140 
2244 
?J24 

14 t' 
J;> ':l 
'.'C P 
~ 4 fl 
7?f 
c; IP 

I I 4 e 
I:.' 3t 
14~4 

I!'= 2 
2') lP 
22J4 

;>;> 
51! 

124 
2~4. 

F~O 
1C 20 
I I".: O 
I;>'.)(: 
I" 4 t' 
1 4(' f 

·~~~ p:: c 4 
I<; 4 f 
;>I 4 4 
2?. 41! 
~ :! 2~ 

31' 
l~f 
J42 
!:4!' 
'?JO 
<; 2 2 
<; 3 f 

I 0 I 4 
I I 1 4 
I I :if; 
IJOf 

~occeo rc~T ~!CF re Prr~ 1~ - ~C~TH. 

S~T 

l: 3 
f-5 
~J 
":4 
e" 
!'4 

1'3 
t;7 
f7 
f' 4. 

"4 
f:4 
f <; 
I'<; 
f .i 
42 
f4 
'.'4 

!:4 
fJ 
ts 
f .J 
42 
!:4 
f <; 
':4 
1'5 
f3 
fJ 
(:4 

4~ 

54 
':5 
~4 

"5 
f.1 
I:' 3 
42 
42 
42 
f4 
t c; 
~~ 
(:5 
54 

ELE'V 

I I 
I 5 
4:; 

IC 
21 
53 

~I' 

I,. 
31 

f 
~c 

7 
17 

7 
J'l 
~f 

I 7 
411 

11! 
1 f. 

; 
4f 
;><; 
J'°I 
)4 

2( 
;> t 
74 

c; 
I 7 
6f 
I!: 
JO 
C:.2 

2 '! 
54 
I 0 

7 
">e 

'? 
1 I 
11 
71 
54' 

7 

c:.=r. ~ 

"-i:: 
P..,-W 
1\-lo 
~-r:. 
~-~ 

~-· 
"- f' 1\-r.: 
N-w 
I'-" 
,.,, _ >N 

,.,,_..., 
~- ~ 
~-~ 
!:-• 
~-E 
~-'A 

"-E 

~-w 
t-:-1:' 
1\- ... 

"-w 
1\-W 
II:-"' 
~-i::: 
1\- .. 
c; -II 
s- ~ 
.S-1>1 
~ - r
~ -11 
C-<= 

I'-"' 
~-w 

"· _,. 
1\-1 : ,__,,, 
1\- ·= 
1\- \Oo 

N-W 
1\-0: 
~-~ ,___,,, 

~-r-. -11 

21 
?I 
?1 
r!1 
?. l 
21 

?I 
?I 
21 
;'!1 
21 
?I 
~ I 
;>I 
?.I 
;.>I 
~I 
21 

;>I 
21 
21 
?I 
?.I 
21 
21 
21 
?.I 
21 
21 
21 
21 
? I 
21 
21 

21 
.!I 
.:?I 
21 
?I 
21 
?I 
21 
21 
21 
?I 

LA.,. I TtJC!:: 

l !" 
1 n 
IQ 
1" 
IH 
IP 

1 ~~ 

'" IR 
I P. 
I ti 
I ., 
I •1 
I fl 

I~ 

I" 
IP 
I t1 

Ip 
I~ 
J ~; 
I~ 

I" 
I~ 

I"' 
It< 
Io 
I 11 
I~ 

I"' 
I 9 
1 ~, 
I" 
Pl 

;;?t=.G.l~I\, 

47.~/>'l 
,.~.1q" 

4. ~f'"' 
46.C""" 
~".32N 

LJ~.(~?.N 

... ?.~?',; 
4 7. i.::; ~"" 
4 ~ ..... c::. 4 " · 
'• e. 1 2"" 
':7. if"~ 
':I • 0 f "' 
')~1.cr~ 

•j(". <; 41\l 
ti'l, I 4" 
4".0f-' 
ti.". 7f'"J 

'7':.".:llf\ 
4"•7'N 
,, , .. Jf f\ 
4(~ • .:; ? f\ 
·j~ .A2"1 
'17. 7 fl\j 
:.0 .~ ?M 
'• r. • 4 4 N 
~; r: • 7 r."' 
4~. 4 2'' 
4~. :10" 
'•'1.C~~ 
I": •) e 2 ~"'J 
'" ~ • ,.,, ~ "J 
4 µ • ~1A I\ 
(. -=i. 2 6 '\l 

I'\ ~7.""t)P.., 
1 ,; -. 7 • ..1 1'.4 N 
l~· 4F-.t)clf\ 
lH .lr:.Jt'I 
l~ ~7.5~N 
l 9 7 • C c~N 
te ~-:".~.?N 
l J.1 ta.~. :S ?."4 

·~ llf).t~-=~ 
tP 49.t::"l"-' 
I H '5'3 • 2 .')"t 

lfl\GJTtJ,J" 

I" 7 ".I 
l c:.7 ~2 

1 ~., ~2 

1 r: .,. ~:?. 

I~ 7 ~ 2 
I "i7 !: ? 

I~ 7 "2 
I~ 7 5? 
J ~ 7 f ~ 
1 ~..,. ~ 1 
J !: ., ~I 

I c:7 ~ 1 
I ':' 7 "-2 
t r-:.7 ~ :' 
I!'- 7 ~2 

157 "'" 
I ~ .., c:;> 
I~: 7 ~ 2 

I!: 7 "'? 
I-; f !"I 
15 7 !: ? 
I!"'..., ': 2 
I ~7 !'I 
t '"-.7 c:~ 
I!:"' ~ 2 
I ~7 ~2 
I" 1 !:2 
I!: 7 c:;> 
I !'-7 ': C' 
1 ~ 7 '= 1 
I 'i 7 '::I 
I c;1 5 2 
I 'O 7 '::2 
1 c: 7 5 2 

I':: 7 "'2 
t'P "2 
t !~ 7 ~:? 

I!:' 7 '.'I 
I~-:' 51 
I <;7 "'I 
I!' 7 ";;> 

157 :.2 
I r.1 5?. 
157 "2 
157 52 

34.F~ll 

4 • ..lA ... 
~ • t · ( 'It! 

? '3 .f. ...... 
C • 7 P\tf 

c .t'4"' 

I •?".'II 
I • :19 l!o 
1 • <;: ) w 

-:: f·. 2 2"" 
~ '~ • ~, .... w 
~~.;~ (''I! 

20.c4"' 
1 •('?II' 
'=. >"'. 4 w 
l • (": 0 ~ ' . :~..., \~ 
1. J ·'W 

;: • "..., tJ 
'57 • ]"· W 

;:: • 1 f I~ 

l •~I)\~ = 0. t '· ... 
(). ~4 '"' 

c • 7 ;>w 
I • 5 ·11> 
I • i; ,; w 
2. ~" w 
3.06 .. 

~c .f4W 
31' • a'\W 

1 • r ~'l "' c. _, )\rr 

I • 3 "W 

I .~ :1w 

') . ..., ,, "' 
~.? ~·" 
2. ~6 ~' 
4 ·""'N 4 • ;:> ... ~~ 

2 • l I)"" 

I• :!?W 
I • "') \\ 
l .t ?W 
7 • ;! ')..., 

• = FIX NOT LSE~ FO~ cc~PUTATtON c~ T~~ ~"~N 

• 

~AWAI! 

IT 

:1 
~ 
2 
2 
3 
2 

2 
? 
? 
3 
c ... 
4 
5 
2 
2 
2 
? 
2 

2 
2 
? 
2 
4 
? 
2 
2 
2 
2 
] 

2 
2 
? 
2 
2 

2 
;> 
4 
J ... ,_ 
4 
3 
4 
,J 
2 
Q 

CT5 

I'.> 
?·') 
?4 
14 
If> 
2') 

22 
11 
::>'> 
~ 

J2 
I) 

;:> \ 
c 

34 
?IOI 
I"' 
] !': 

:.'1 
12 
11 
31 
12 
~I 
- Q "' . 
25 
?': 
::rn 
I;> 
21 
32 
I ~ 
]f) 

34 

28 
21 
15 ..., 
31 

I) 
<; 

15 
J':J 
32 

;) 

• • 

D~VIAT!CN F~(~ TH~ V"'AN 
Ill\ S~C~N~C ~F ~C() 

C TSI) L '- T ! -v-~I" L t;"1 1; I""J" E' 

I 
;> 
l 
5 
J 
0 

2 
7 

l4 
1 
l ,. 
I 
') 

I..., 
II 

" 13 

"'> 
(I 

I 
15 

I 
2 

14 

• I?. 
I 
'S 
2 

II') 
'5 
5 

l"i 

I'• 
I .., 
2 
'1 
1 
I 
7 

17 
15 

0 

-;> c. f) 
-r • ~~ 

-c.2 
I"> •" 
-2.3 

0.9 

- 1 • ~ 
-"'..': .. , 
-0 • c:~ 
- 2 • r .; 
-('. 3 

c • tj 
;> ·" _c:;. ·) 
? • ., 
G.? 

- ".4 
f). ~ 

2. -~ 
- I• 7 
-C, I 
- l • ,., 

;> • 4 
-r:: • 7 

I • 2 
-? , ., 
~.J 
c • '.) 

- ,.. • 1 
c. -:, 
t • '1 

1 • ? 
" • t 
~. P. 

- r;. 7 - ~ . ~) 
- I , 7 

- I?• I 
-0.~ '? . .., 

2 • I 
'). 4 

- I • ") 
I • 1 
t' • F! 

-:!.':.,... 
-'•I -.1. ~ 

24,4 
~.~ 

--0 .. " 

-C,j 
". t 
~.7 

-~. 1 
-o). 1 
-J.J 
I ~ •,., 
~. ""'! 

_,,. C\ 

0.-. 
'~. ') 
'lo I 

I , I 
-3 "~ 

'). 9 
-C, I 

-1 "· .... 
-~. ,, 
-ri. ~ 
r.2 
'.". f 
I. 3 
1. ~ 

- I• 7 
-24. ,. 

-"'.?. 
- I• 1 

r •I 

c.~ 

-0.~ 
?. • ., 

-P.A 
-t-. r:--7. J 

0.:; 
". ') 
('.?. ,., . ~ 
~. "; 

• • 

-.J 
-.J 



• • • • • 

t:; ,Iv l<A"A I( EOI( t I ;1?. ~cs 1 TI ".'."AL ~.\tA• 
llOf'l<FO CCFT s I r:1:: Tr] FffD l'l -

tAY G'-'T SAT EL EV t: ':: CPI LAT!.,.U CF 

3cq 132(' f 3 -t~ -" ~-r.: ?. I I~ 4; •<IOI\ 
3C9 1!:04 ~3 ?.P ~-w ;:> t 1A "". J4t~ 

:SI 2 :102 f 3 ;:ii2 N-11 · · 21 1'' "~·,"'" 312 '034 42 1": f\-a: ?I It-I I:. . ..,. 7 (: ,, 

•312 e!''f l'-4 11 "-'= ? I I~ <l -:1, I PN 
:! I 2 e I I' t2 23 "-"' ?I IP 4~.6::J~ 

• :s 12 e4<: 64 ~ "-\'II ?.I Ii-> !: 3. 22"4 
:s 12 I') 2f !04 !) 1 f\-". 21 I A 17.c4'1 

•:s 12 11 I I' f5 .,~ 5-~ ;>I , .. " " • :; ct~ 
:SI 2 I<; I 4 !;4 I~ 1\-W 21 .... q ~. ~ ~·~ 
:SI 2 l23P fJ I 7 S-F. ?I IP 4 ~, :12N 

•:SI 2 IJCf I'-" 
,. !'-\\ 21 I" 42,JC'I 

:! 12 1422 f3 51 ~- Vil ?I '" .1 ·~, :1 P.N . ~ "' I 1': 4 ll? t 4 S-F ~I 1 p ,, µ • r ~" 
:!12 I "24 f4 Je S-f; ?.I I <:' li~.c~"4 

:s 12 I<; 4C 42 "5 ~-v. ? I I" ~('•I C'N 
:! 12 2C r; P f4 22 ~- ... ?.I Pl :::~ •If N 
3 I?. 2 I "O 54 21" s-r 21 19 4 ~. ') "" 
312 ? 1(1 t t5 5" ~!-!:" 21 '" 4" .t .. ~ 
:! 12 2:!3t $4 3C s-11 ;>I IP 4<),f· ?.1-. 

•:! 13 30 f3 12 N-F. ? 1 IA 47,;1p, 
•:! 13 5f: f" I t N-'~ 2 1 te "l•AEN 

:! 13 212 f3 57 "-"' 2 1 I~ 4t' • .32N 

• : FIX NCT l.SEf.l 1=00 C~~PUT~T!CN nF T 1-i: 

• • 

r A~Lr- lA-?. (CC~r.) 

~C "CllJLl • ~AWA ft 
Sl:lJTl·'o 

lr•" G l Tlt't fT CT S 

•~1 '; 2 I• <''JW 2 24 
I;; 7 <;;:! (' .1 ;!W 2 21 

It., .,., I • c ·~Ill ? 21' 
I r=., "2 C.C'AW ?. 27 
It 1 r:2 1•"4W J 34 
I~.., '3? I • 3 :>W 2 2.9 
I '5 .., 'O? I • 70. IV .3 12 
1~7 52 I • "14W ? 35 
Ir= 1 e; I !; <;. 11; ~ ?. 34 
JC:.., '02 c. t •_;w ?. 23 
I ":1 "" c. oi<. w ;' ?. 4 
1 c.., ":? 4. ?,..., .._ ? I'; 

I "1 'i<' 1 • 0 >i W 2 1f 
I" 1 !' I ~~.P ·~'IJ ? IQ 
I !:-1 'C? t .~ ;? W 2 211 
1 5 7 5<' I , !Jr; 1Y 2 JO 
I "7 5? I • 0 "w ::' 2.3 
I c:.., 52 I • [, 2W ? 2~ 
157 5? I• '.l"W ::' 21" 
t 51 52 I•!: ·'.'W 2 ?CJ 

1~1 IOI 59.16• 4 1 1 
1~7 '32 I .J ~lW 2 13 
157 52 1. 20 w c 2CO 

1.15 .H~ 

\ 

CTSO 

0 
I) 

I ;? 
!;> 

I 
13 
s 

17 ,., 
I t 

3 
? 

17 
'i 
7 

14 
r; 
J 
1 
4 

4 
f) 

0 

• • 

ni:::vt .~Tti:·~ Ff: CAA TH~ •AO: AN 
( t" SFCCNDS tJF Al: CI 
l.\TfTUr)': LCNGITUO'~ 

1 • 4 -o. 1 
I • ~ - ·).;; 

- I 'c; n,1 
-". 7 -I•? 
-o. ;> 2.5 
- t • 7 ('. ') 

I: • ~ 0. ti. 
-0.? I). 4 

r • c:::. -t.5 
- I • } ~.Q 

c • ., -'). -~ 

- I... 1 3.C 
1 • 0 -~.? 

-0.4 -1,4 
I , t t). 0 
I • 7 t). 2 
I • 7 -~.2 
(I. 7 '). 1 -,. . ~ -0. ;> 
1 • 2 ('. 2 

- (I • c; - t. '7 
3 •I 0 • I 

-2 •I -n •I 

• 

....... 
00 

• 



• • • 

NP N NSC 

6e 24 44 

• • • • • 

TAf'LF tf!-?. 

l\r. I Tl"' Y." T I c ~c::: 6 N SC L lJ TI c" ,!. T ·~(' "l"'L UL IJ • pt ;:: C/ t q c (1 LT H 

LAT I Tl I<": JO 
LCNGITU()E" 

21 IA 11e ... 2N 
157 52 t.Jow 

STANCAhC CEVtATIJN 
( t;fCC'NC'." I 

lo4 
I • c; 

~TA"~A~D ccvt~·! c " CF T~E ~FAN 
(SrCrNr~I 

th2 

c. ·" 

ALL PW: AL EM l=ASS!"S A9F Lrs·eo RFLIJW 

C llY G~T "L '.'VAT 1 ON JTFGATIC'-S CEVT .HtC" 
<15 >75 >5 > l () SECS CF ARC 

30"' '52 x x 
3~6 2140 x x 
JC? ~ ·'•4 l( 

3~7 7",>" )( )( 

3C7 91A x 
Jr.7 I I 'Pl )( )( 

. 
)( 

3C7 I "l , ~ ~ l( 

Jc: Ji I <?4 l( 

.3C~ ~1 1 '1 x 
JC'\ ! ~ 5 4 )( 

~(~ I -::1~6 )( 

3~~ .n?. )( 

30" C::::t.a.8 )( )( 

3i: ·1 02;> )( x 
3 (: '; <;Jt- x 
3 c" t •)14 x 
JC ·J l J1 f. x x 
:! I::> f .,,, x 
3 12 ~~.; l( 

~ 12 I I I q 'lC 
312 1306 x 
~I;:> t7~4 )( 

313 30 x 
:! 13 ~n x 

• • 

...., 
\0 

• 



• • • • • • • • 

TA PL F IC-?. 

ev SATFLLITF SFT Ag~Tl-'M"TI( M~A" SCLUTir~ AT HO .... ~LULUo Pl~~ I~ C8LTH 

SATELL tTF N~C L~TI T\Jl'F <;TANr:&r:;r. C"VIATlC" ST1H. oas;c f)C\/fA•t G"l CF Tt-'I= 
l\UMAE'P L c~. c; I TuP: I St:CC"lr5 I (SECONl"IS) 

42 c; ;> 1 II' A~.? '5 "1 1 • 4 '). ·~ 

1"7 <.; 1 5 t;.~7W 3. 1 I • ·i 

!'" 12 21 IE 4Q•"'<;N 1 • ] 0 .11 
1"'7 0::2 t:.. 7 ~'# 2. 1 :') . .:, 

1'>3 1 3 21 I e 4 F: oA '3N I. 4 O. A 
lo; 7 5 2 a .'":"' 7~ 2. I\ 0. t; 

"" " ;> l I I: 47.-, q N l • (' 0. c; 
I 5 7 SI ': ':; .46~ 3.4 1. ~ 

t: 5 A ;: I Ip 4,: • 7"N 1 • . ~ C. 5 
l !57 "i2 ~ ·" ~w 2. ~ n • .. .., 

67 2 ;; I If 4r;!. 31;"- l • l (). ~ 
l !'. 7 51 '5fo.? 3 W ~ • . J 3.~ 

• • 

""" .. 

00 
0 

• 



• • • • • • 

T.SPL!:: l JI_.., 
f:/V l<Al'A I< EOI< f l c;7 2 i::r: !>t TI Cl\/IL f "T 4 • 1-C'. !\ICL UL t; • l"AWAll 

,.,n'Ji::En r>(GT s ! r.i:: T'." >-I~"' l '! • 3?.4 "".:T"l<S i'ICl?Tt-o rF l":AY 

r.av Glo'T SAT F.LF:V (F(lt L.tTf TUOF lCl'.C:tTLr.r.· ! T CTS 

3C9 1€50 42 112 c:-s:: ? I IP 5'.} ol f.I\ If 7 52 2 .4 1.)W 2 31) 
30Q 203P A2 20 s-w 21 18 "1.cr." 1!:7 ~2 l o 3 2W 2 ?4 

•.:!09 2~0~ I'" IC 1\- r. 21 18 4 7. I ') I\ I 57 "'' f ':' • l 4W 4 c; 
309 221t 54 ') 7 c:-~ · . 21 I" 11.:i. 90"' I ":7 f-? 2o4"JW :> ~ I 
.:! (') <; ?344 t;<: 7? 1\-111 ;? l IA t•<> • 72N 1"' 7 <:" 1 • 2 ('\"' ? 33 

•.:! 10 24 54 I~ !'-'A ? I I A !lt:.1A~ t ~ "'7 ~? ;, • ~t ?W ? 2r. 
.:! 10 111' (3 24 1\-F ;.> I IA 4 ~~ • .;:1.: \1 I "'7 5? c • ~~ 4 w 2 ? :> 
:: 10 2'0<' '53 .:! 2 11.-" <' I It' 5"'. ('14f\ 157 !:;1 C. C:f, W 2 27 
310 f3" 42 "1 ' ' . ' ,., _ ;: ? I 18 4 p. <: t I\ .~ ... ':? '=. !"14 '"' 2 3 I 
310 (:'Of: 1'4 !' 4 l'.- C:: 21 IP '~~.ftp"' I .. ? 51 !': 7. 7 ""' 2 1 (, 
;: 10 E22 4? ?5 ,.,_\lo 2 1 If' 4':l. ~'·" I .. ~ - ' 52 l • ;> ().,. 2 2-:i 
310 F.4 2 f4 15 " - ... ?l IP " I • C: t: I\ If 7 'S 1 ~t:; .F'°'W ? 12 
310 1 r?;:: t:4 44 N-E ?l l A 4 -0 o 3 ON I fi 7 5 ;:> lo A2W 2 34 
310 llCf t "5 51 ~-r: 21 I A 50o4CN 15 7 ~? Q • t;:F,W ? ~2 

•::- 10 1;;: :34 f3 11 ~-F 21 111 =~ ;: • ?. t:" 1 5 7 <: ~ 
. "' I f • <" " \\ r ~ 

•310 I 2C,f. f c; I'• ~-~ i:'I I i\ ~;.~ . .] .~,.... I <;7 "? I • 7'41'1 ? l"l 
.:! 1 0 1414 E 1 f: ~ s- ... ~1 I" "" ·ce"' 1~7 ".:?. 1. ~ow ? ;>I) 

•::' 10 l 7 5 1' 4? l J 5-f 21 l ~ "I• 0 0.M l !" 7 ~2 ? • 7 ""' ;:> 17 
:: 10 IP 14 ("4 ;:>t.. ~-~ 21 I" ~· 1 • ·• e" 1 !": 7 ~2 2 • '•ri ~ 2 ?5 
:'10 I <;4? lo;> t . r: ~- 'It ? I IP c; .~. ~ /N 1r. 7 ~,., n. Ft+ \~ ;.> :13 
:: l 0 ?00, f4 ::'? 5-\\ ? I II' ": I • I ;>N t 1.-: 7 ':? 1 • ~J ;> ~ ;> ?3 
3 11) ;;: Ill" !"II ;>O ~-f ? I I •1 '-' " 0 f l <.'N 1 ! ; 7 5? 0 ·"(•\\ ;> 16 
~10 :;: 2"' ( ( =; 411 I'.-' ' 2 1 Ill Cjr" • c- .a" JC::.., .. , ?. r. • . )f' \'I ? 31 
310 2332 ~'· 4 (' 5 - · .. . ~ 1 1•.• "l. 4 E N 1 ,- ..... ,, . r,? r. • r r,-.,. ? 3() 

~II 44 t c=: l Q ..,_\\ ?I I e 4 " . l 2" 1 5 7 "'2 ·(j • c;: ,.:; w ? ?F:. 
.3 11 202 "3 45 "-"' 2 1 l !" 4 ~ • 3 ')N 1 ~"':P 51 ~f- • l 6 W 4 ?4 

•.:?I 1 544 42 c 11.- ;: ?I I~ !'I • I 21\ I" 7 "!I ~<_; • f:~W {~ 7 
311 f.OC (:4 2 I 1\-F: 21 111 'C :l .4CN I!' 7 5 ? lo ::'f)W :? 22 

•.311 72( 42 77 N-" 21 l f 4r.."f.f\ 15 7 51 ~7. () c \lo ? 30 
::'II 741": '04 41 N-lto ;>I IP t.P. .1 ;?t\ 1~7 r.:2 I • .3? v. ? :>?. 

•.3 11 <: 1 e 4 .~ 7 I'.- ... 21 I ~ ~~.1t:rt I~ 7 c:~ 7. I'• ... I~ 0 
.3 1 I <; 34 54 H 1\-E 21 !fl 48ol' 1•N 157 52 ;;: ol 61N 2 14 
.3 I l 1C22 f"' IP ~-C: ?I 18 ~?.~~N 1!'7 "'? 0 .4,>\\ 2 ?2 
3 l I 11 1 n ;:;4 ~~ l'.-l'i 2 I 18 t.7.;·~~ tf. 7 5?. 1. 2C· w ? :1 ~ 
3 11 12 () ('. f.!: JG ~-v. ?I I~ 52. ? <:N 15 7 ~? 1•74W 2 28 
~I 1 1~21': f3 415- s-r: ?I If' 4;. ~ i:!P\ I!:., '!:2 I • !' ()"' ? 30 
3 l l 151" f3 2C s-w 21 II' •)l)."?"I 157 c::; ~ t • .Jqw ? 27 

• :: FIX fliCT l.iSF.0 FO~ CC Wl='t;T .~.,..?Cl\ OF Tl-F Wf.' /lN 

• • • 

31)1'; LOCl\Tff"ll\lo 

DC::V 1 .S.,. I f:N FCiCU •H<= o;r:: llN 
( IN ";i't:ONOS rJF ll. I;-:: ) 

crc:o LATJTLDE LCNG!TIJnF 

14 ~ • ? I • .: 
~ l • I fl. 4 
3 -2 • .q _,. ~ 
I - " • 1 1 • '> 
0 - I. 2 ". 1 

Q I •I) I. 9 
r, - I • 0 -J.4 
l 0 •I ':;. 1 

14 - I • 0 -ci. L. 
I -0.? -.] • l 

13 - l .4 r.3 
? 2. C) -1. ') 

17 - I • '5 ('. 7 
15 'l • c; ('. 1 

l -17.6 1 6 o I 
fl ?.5 .1." 
() -c.~ :) • r-, 
~; I • I I • q 

'• t • ( ; I. 5 
11 (" • r-') _,,. l 

" I • 2 (). 4 
1 (). q -~. _, 
7 (). 7 -!').,., 

Ir, I • <: 'l • I 

I;> - I • 9 0 o I ,, - 1 • ~ -'I. 7 
0 1 • ;> - I .I" 
I I') • ') ". 3 
I -"' .4 -~.n 
4 -1 •A '). 4 
/) 3.2 "'. 2 
l - l • I I. 3 
Cl 2.? -C'.5 

t ,., -2. '=" 0.3 
llJ 2. :-1 c.q 

4 <: • 1 r •,.. 
I? ~.9 0. '3 

• 

00 ..... 

• 



• 

NP 

37 

• • • • • 

TM•L.F. lf'-3 

1-PtTH"'IOTtC ~!:A"' ~rUJT!CI\, HCNOLULU, PIO:r: l~. _,P,4 i"f.TF:QS NC~·TH. 

t- NSC 

e 29 

L!ITITllf")E 
LrNGJTUOt. 

2 l l 8 4<;. 'i2~l 
157 <;;> f) 0 C(\W 

STANCAPO C~VtATICI\ 
( !':FCf.NCS) 

t. ~ 
1. ~ 

STANCA~n CEV!AT!rl\ rF T~F M~AN 
(~EC0~05) 

c.2 
r.2 

ALL PFC'E.'l.E'~ l"ll!'SES APf LtSTfD f!!:Ll1w 

CAV GMT F:Lf'VATICN ITl:!:ATICl\S CFVIATICI\ 
<15 )75 >'> >10 srrs OF APC 

~ (' '9 22'1F, x 
110 24 x 
310 l ?.14 x )( )( 
:! .,., lc"6 x 
3 l ;" l.., ·"'if' x 
;q1 f.11•4 )( 

3 I l .,~~ x 
3 l I 0 l'l x )( 

• • 

~ 

00 
· N 

• 



• • • • • • 

T lll'ILF tC-3 

BY SAT~LLfT!, ~FAI\ SCLUTICl\e hCl\CLULU, PlfC l~t 3p,4 ~~T~~S NCATHo 

SA TELL ITF. NSO La.TtrUOF <;T MIC f1Q r rf:VIATICI\ STAl\r.APO DE\1!4TICN 
l\tJMBE'J; L CNC' t TIJ')F ( SF'CC~OS 1· ( SEC'JWl<; I 

• 42 '5 21 l p 4<; 0 P4N 1 • " 0.::; 
l 57 5?. I o?6W c. .. (). 1 

54 6 "l l~ II g •":JN c • ., o.4 
l "'7 52 I • lt'.:iW I). P. 0.3 

153 ~ ~ 1 le 4<;.f;JN c.~ r). 4 
l "-7 5? lo45W 0. Q (\ • . -i 

6411 6 21 18 4~·"3'1 ~.q I). 4 
157 52 I • 4 5 14' 0.-:> I). J 

t' 5 6 n I(' 4S•" -'"' c. 'l ., • 4 
l 5 .. 5? 1.4 5 14 o.~ 0. l 

• 

CF THF. llC:O.N 

• • 

00 
l.tJ 

• 



• • • • • 

P/V KAii.A K F;IJK ! Io; 72 I'":' 5 ! T ! f'"'.'-1 ~L CATA, 
r.ICCPf:I) Ft:!: PfPAT=l3 AT Pttr. ll'l. 

CAY Gr.IT SAT fLFV C!:CIV LJITTTtJr:E 

:: 11 1~4t 42 4f c:-i: 21 11' 27 .t l;I\ 
• 3 11 l'HO f4 91 5-W ~l 18 2~.<'"" 

:? 11 2C3t 42 1 I' !'-lo\ 21 '" 2". t 21\ 
•311 2C!:P f4 1 5-'* · . 21 IE l3aC ~ M 

:J 11 c i'. I 0 f5 tc< ~ . -<: 21 18 27 of')"' 
J 1 l 2240 "~ F- f: ~-'7 ~l 1" 2 ".l. ?6"1 
:? 11 23".:4 ts 4R 1\-11 21 18 21S.~4N 

•:: 12 2e !:A <; 
~ -- 21 I I' 21.Ctl\ 

• = FIX N('T USEC FIJP CT•Jl"lf'!" A: t ('11\i ('IF Tt-S: 

• • 

TABU: I A-4 

1-'.'l\CLULL, ... 'hill![ 

Lf'l\Gl tt.n<: tT CTS 

157 'S l !':F. .-=:~~ 2 2P 
1~7 51 5Ao36W 4 ;> 9 
1 'S7 = 1 !:E .cpl\ J 16 
1~? ~;> 2. I' 2¥> .. 0 
157 51 51.c;nw :? ?3 
I" 7 5? 0 • fJf..W 2 27 
t f' 7 'SI o:e.eo"A 2 32 

157 !: I ': E. f "" ;;> 10 

l.'F.AN 

• • 

crvTAttrN Fer::~ TH" M"AN 
(ll\ ~O:CCN05 ~F AP~) 

CT5Q LATTTUOf LO~GJTun~ 

~ -c.2 -c. '\ 
11 0.3 -4.6 
') (' • P. -o.o 
0 -13.q 3.q 

I l -c.2 -1 •I 
0 0.4 I, 7 
0 -c. g -;) •I 

') -c.e -1).3 

• 

CX> 
.i::-

• 



• • • 

NP " NSC 

A 3 5 

• • • • , .. 

T ArlLr: lA-A 

A~f~H~fTJC ~FA~ SCLUTICN AT ~Cl\CLULUe PIEP lOo 

LA1'fTur.r 
L 'JNG I TUl"'L 

?.1 lA ;>7 • . "21\ 
157 51 5e.Q9\\ 

5TANrA~r ncV[ATTCN 
( <;':'.(T"ID<;) 

0 .fl 
1 .o 

STANCArC CFVf~Tlf" er ThE MFAN 
( SEC'JN!)<; I 

Oo:J 
c.~ 

ALL PP~HLEM ~A~SF~ AqC: LISTFO HF.LOW 

CAV G'-'T fLC:VA1'ICN I TO?:" AT I C'N<; rFVfATtC" 
<I c; >15 > c; >tC SECS nF APC 

.3 11 1 ·:11 l'I /(. 

J II 2'l'513 x x x 
~1? 2"1 x 

• • • 

00 
V1 

• 



• • • • • • • 

TA<IU' IC-4 

ev ~ATELLITE -- AOIT~W(T!C WCAN SGLYT![N AT ~Cf\~LULU. ~IED 10. 

SATFLLITE N3D LAT!""Ll:'C: ST.ANrAPr. CF'V!l\Tl".:f\ ~TAl'.f:AP" CE" t 4T t · ~•J 
NUME!Ef: LC"-GI TUl1!: (<;FCCl\0") ( SFC'.'!\lf.)5 I 

42 ~ '' l F ?eol4N c • .,. 0.::; 
lf7 5 I SP• 4'.' 7W 0. :1 0.2 

~· ~t l ,. 27.1'6~J 
lf7 !: 1 ~ e. ') r: \re 

~!; .? ?.l l " 
2A. I llN (1. 7 o.5 

157 51 5Eo7?W 0. :l ~.?. 

• 

rF TH" "'F.AN 

• {. 

00 

°' 

• 



• • i • • • 

T.AHLS: 1.A-!: 

Fi/V K.Al\A KECl<t l c;.,. ::! r r. s IT tr:" AL CATA• 1-C,...r.LlJLl. • 
!!: E CIJRI= C wlTt' PCr-T !.' t OE Tri l·'I "''-' '"' . 

CAY (;~T SAT ~L"'V c-:c" LATJTUr)f' LC:" Ct TtJrl= 

:;04 2CIS !5 p "-Iii ?. 1 l '1 "1 • I 'l "- I !;7 "2 7 .;: 0111 
204 2210 f3 1 c ~-'A 21 1e 4q·'""' 157 52 I • .! ;> w 

205 14 f.ll IF c:-c:. . n 1"· AQ. 7 2N I!' 7 51 <; f • f. p"' 
205 1 se f:4 •H: .,_.., 

21 I A 4-,. ff.:" 15-:' ~? 1 o 1 :?I• 
20'i ~!;;F 42 I 7 C:-lli ?I l'l <; ~ • c "I\ 1 "7 5? c • ~ ~) ... 
2 C!i A 111 !'4 6:0 ~-C: 2 I 1 p 4 p. 4 21~ 1";7 ~~ ;: I.::! ?Iii 

•205 55F. 54 12 <;-w ?1 p; 47.'!;4N 157 5? 2. 5;>"'· 
205 f 1 p f.'i 6!' ~-F 21 I '1 t. fl. 1 f.I\ I" 7 "?. 2.10111 

•2C5 EIO E c.; IC 1\-w ?1 1"' 4 P • ( 1f>N 157 !';> ~ .'1•.>W 
;:cs 11'.'0C t j 21 "-Iii 21 I '.~ 111.11f"- I~ 7 '!:?. 1 • 7u W 

*20" 121'2 F.4 14 1\- = 21 I K ~'.J. ~ ~N l 'O 7 '!:2 ~ .~ 4 \.\I 
.<05 1::!44 '-4 c,r 1\-W ?.I 1 " 4?.~ \N 1"'7 !::> 0., ,, I.ft 

?.C'> 1"4C 11?. ;> ;> t.-w ?I I" 4 7 •"""'JM 1 ~.., t': 2 1 .:lnw 
<'('5 1 Fo('f' c;4 4P "-t= ?I lt-1 4 7. ~ ?.t\ 1 "7 .. ., r. >J4 'A' 
<'Cl!' I "I 4 2 t-5 1 ·1 c;- r.: ?1 I q 4"'?. 5?.I\ 1 ~"7 f. l ~~.5(. w 

2C'i I ;?F. t5 ?7 :;-111 21 1e ll '~ •A~ N l ~-:" ~ ;> 2. 7 01'1 
;::cs ~122 I' :J 4-:; S-\OI 21 IH c; I • C F "- I C:7 ~2 I •~- ('I.,. 

2~6 11 0 '"" Foe; ~-r. 2 I 1 ~1 4 ~ . ;> f:t ... 1 f7 ~ ;'> 4 .111 .... 
•:: o" 2'0 E 1';4 11 '7-W 21 I ' I ~ 3. I.::."- 1 !';7 :' 2 A• 0 ?lo, 

2'J6 ::!?t; 54 :>-- "' 5-J=. .~I I - ~ ~ a .fl~"-· 1~7 52 I , J,>w 
<'01< 50(: !'.4 .'I,. ~-w 2 I I 'i 1.1~>.74N I!".., ~2 ~•er,\\' 
C:Cf> c:., ---"' l'!O 24 t\-E ;>I I q q r; .~ ~f\: 1 •;7 52 2. f:4, \\ 
2~6 72C f'j 31 N- ·11 .:!I 1 ~ 4 7. ,; 4"' 1!'7 "2 1 , J '\W 
::O"> <;')':' f -~ "'of !\-Iii 21 11 4•j,74N 1 ": 7 ': 2 c. 3 'l •~ 
:<06 I:;: 5 i< (A ~: 4 1\-: C?l If' 41'.l'C:"- 157 5;> 2.5?W 
:;c 6 1444 4,;l '=~ N-W ?1 !fl 4€ el~O"- I '07 51 5c;, :: ;lw 
21'.l"> I !"O e 54 I 7 N-~ ?. 1 1 •l 47,:J4N 157 ~2 c. ~ 0w 
2')6 If!:? 54 4c; t.-i. 21 IP 'H' .50°" I 57 ~? 1.20w 
2'.)6 IP4C t'5 "> I 

.,_.., 
21 IP 45.~0N l '!: 7 c: -- c ~. r.h w 

206 <''J32 f3 i<f. ~-~ 21 I Ii 4-,. r .e. r~ 1 "'7 52 ~. 2 ·'1/' 
•206 222C fl 12 £-w 21 IR '•4 .211r-. 157 ~2 I• 20W 

2C7 ?.<' f.4 ?,.. s-F: 21 I'' 47,52N 1~7 " -··"' 2.7nw 
207 206 42 53 ~-r-: 21 JR 4t'.301\ 157 52 I ,<;11W 

• :: FIX NCT USF.C FOP CCWPUTATICN l)F TH: Wl;JlN 

• 

I-AW.II! I 

tT CT s C'TSO 

:1 'l 3 
2 24 !l 

2 13 0 
2 32 13 
2 ;>) 1 
2 17 1 
? 1 8 'l 
2 J3 lA 
? 14 f.> 
;> 26 12 
:1 11 I 
2 :14 .i 
2 ~7 11 
2 25 7 
2 24 5 
2 2'l 14 
2 30 2 

j l] 1 » 
2 I 7 R 
2 ?.5 11 
2 ?O '.:I 
2 2f' 13 
? ?4 1n 
;> .:! 1 12 
:? .l 1 1 
2 lf 0 
?. 24 11 
? 35 17 
2 2"' 0 
? I c; (' 
4 19 .'j 

2 21': 4 
2 IQ I 

• • 

rFvtATICN FRC"4 THF MFAN 
< n; S"C:Cl\CS n<= .APC) 
LATTTuOF LONG!Tlff)f 

2 ... 5.7 
I • (: -l').2 

c.4 -?.A 
1 • 5 -~. :> 
1 • 7 -n.H 
r. 1 - :) .. ~ 

-I'. 4 1 • (' 
o.n 1. 2 
0.3 I of. 

- r.. 9 o.) 
2. ;> -c,q 

-". 7 - "• H 
-o.~ -0, I 
-o.s -'l."' 
-I'). '1 -?.9 

l • ~~ I, 2 
?. • '? I). 0 

,• c.o ;~ . ..., 
4 • •l 2. c; 

1 .1 -0.? 
I .4 -0.5 
I , 2 I•? 

-0,7 -'J • I 
- I, F -1.2 
-0.3 I • () 
-n •. l -2 .:" 
- I , I) -1. 2 
- I •fl -r.. "J 
-2.4 3." 
- 1 • ~ I'). 'l 
-4, I -o.~ 

-c. 'l I • 2 
-c.o o.5 

• 

00 
-...J 

• 



• • • 

NP N ,._SC 

33 6 27 

• • • • • 

T Af.)L F I P.-5 

Ar.ITH"'<:TJC "1 !'.: fo"' SCLl..TtCll.. 1-'C,...CLl.ILIJ• PIEP t ~ . 

LAT l TIJ'l~ 
LO·GITUn?" 

5TA"'r,.4r CF.VIATJCN 
< ~rcr,.,;r:c: 1 

5TANrAPD CE VTfoTI Cll. CF THE ~~AN 
(5PCfNr5) 

?t 1e 4,..34" 
1'37 52 lo4Pw 

I • ~ 
I. 4 

"LL PAC~LE~ FAS5~S ARf LlSTE~ ~ELOW 

CAY 

,~C 4 

2 c 'i 
?.C5 
2r. 3 
206 
206 

C";"'T FL'CVllTICN 

21'1 I~ 
~'!P. 
l< t f} 

I~);:> 
2 :1 $1 

2?:?0 

<15 >70: 

)( 

x 
)( 

x 
)( 

x 

lTFAATtCNS C~VTATt~"° 
>5 >10 SF.C5 OF APC 

c.2 
0.3 

• • 

(X) 
(X) 

• 



• • • • • • 

Ttl•LF. lC-5 

ev ~ATFLLIT~. MEAN snLu•tr~. ~rN~LULU. PIE~ ·~· 

SATELLITE NSO LAT I TlJrC: ST,NC:ll<rn [~VtllTIC" 
"U"'P.ES: LC"GITlJr[ ( sccr.l\ro;) 

42 4 2 l 
l " ''" .. ,.. ,.., I • 1) 

1 ':7 <;?. f"? .8-iW l • l 

54 6 ;; I 1 <: At;,~3N C.Q 
I 57 "2 ').95W Ool' 

~~ s ;:: 1 1 e l\P. • 4 "fN c.<i 
l ".7 'S? c.c;7w c.c;; 

E4 i; 2 I 1 I' l!ll .JlN c.n 
I<; 7 "2 G .''5W c. !> 

t-C; 7 21 
l " 

41' .5?"1 l • c 
l '07 !0 2 I .r 0 w c • 13 

• • 

STA"D .AQO CEV I JIT J C N CF Tt-<E 
< sc:cn~irs 1 

0. c; 
o.5 
~.A 
'). 3 

0.4 
o.~ 

'). 4 
0 • . J 

'.lo 4 
') • .3 

• .. 

~l=AN 

00 
\0 

• 



• • .- • • 

TA!JLE I A-t' 

f</V KANA KEOK I 1 <.;73 l=CSITIC' N tL CllTAe t- C NCL•JLL • 
l=OPT sto~ Tn PI f: '." I~• Al\TF"NI\ 20 ... ~'rTF.~5 l\C:PTf-1 

rAY G'-'T SAT f.LO::V c; r. r: Ill L..\T l TlJfJ': L'::"G ITur. c 

~~1 1 C41; 42 ?f. "-:: 21 18 4f.cqr-. I ~7 !: 1 57 .c;:ow 
•2!: 1 1202 ~4 fl 1'-W 21 l H "'.4.90~ I !"7 ".'I 5 7 o">()W 

c5t 1230 42 2 9 fl.-1\ 21 I A 47.40" 1!'7 52 c:. c 4 w 
2!: 1 13~0 !:'4 4(' 1\:-111 ;> 1 1 8 47. S:I N 1~~ ; ;' 1. J ?'I' 
<' 0: 1 14;:;: es '.) -. r.: ~-E ?I I (1 ::c. 34" I '!: 7 !'.2 ~. ".- ~" 
2" 1 llOC':! f.5 44 ~-\\ :?J I q 4<'l • <'l 2 N 157 c:;2 J • ? •)W 
c ~ 1 1 7:? c t .. J 6C ~- E 2 I I e 4n,3fl\ 157 c-··"' :? • 7 ::> w 

•251 1-; 1 e t: 3 t 2 !' -W ?.1 I 'J 4 ::; . 1 4f\; J ~ 7 <= 2 1 • 7i!...,. 
~~1 c: 13 1: (;4 ]~ ~- ~ 21 1 P 4 ~ .~4r-.,. 15 .. !; 2 1 • ( 2 W 

• ?'51 22C ": 42 1 C 5- r:: ;> 1 1" ~r.7~" l '!:7 '51 ~7. 7 ~.,w 

;: ': 1 2322 f:4 21 s-w 21 J P 4 ~ , C fN 1 !"7 5?. 1 • 3 '!W 
C:'5 l 2 .~E ~ 42 f5 =- ... ."I 1 Q 4 1' , ,? 41\ J57 52 ~. P 4W 

·~~2 11 2 ':4 f <;: ~-w .? 1 1 '' 4 7, I;' <'N I<:: 7 5? I • 3 ·IW 
•2~? )'1? ~II 7 ~-- 2 1 1 f' ~l.~4N I '17 5? 4, 1' 2 W 
~~2 :?C:t:: t:5 ".: I "-1\ ?I IC:! 4 7. 34" 1 '07 ~::? :: • p ?. \\ 
2 ':.? 5 l i: 1:3 <;A .. .., t\-r, ? l I 13 '\ P. . 4 e" 157 52 I • ~ n w 
?!:? 7C f: l 3 Ip N-1\ ~ J I P. 47.4 0 1\ 1 5 7 'S? t. 5 0 W 
c !:2 c; ::> 4 t:4 31 1\- f. 2 1 IA 4 r:: • 3Pt\ l .C::. 7 "' 2 I .f- 2 W 

• 2 !2 c; ". 4 42 7 1\- ::: 2 1 I" c:4.;>t•N I !': 7 ': ?. 4 .r 2 w 
2 !:2 1112 1:4 27 "l-1\ 21 I <> 4 F. • ,? ~ N 157 !'02 2. ~ 4 ill 

• 2 ~2 113'3 4 2 7c "-w ;;> t l fl 4 6 , C P N I~ 7 ':2 ?4 ,4 1'> W 
~~2 1 2 '5 P. ~4 <; <; 1\- i: .? 1 , ,... 4F<, -. ? N 157 ~.i 2 3 • .:nw 

•2!;2 1:? 2" 1 2 7 1\-v. ?. I JO 9. l 21\ 1~7 '3 I ~~.? ~·-. 
• 25 2 I 4 4 'l 54 c; 1\-jl 2 1 lf1 "; ~. 9 ? I\ 1 '57 5 2 J , c '.H• 

2'52 1 5 21) t5 71 "- F ;>t J 9 4 ~ . 7 2 t~ J !: 7 'S ? 3 . ( : 11\11 
~~2 lf 42 €3 ? 2 5-F 21 Ji~ 4::. 4 4" 1 ~ "7 52 1 • E 6 1\ 

•252 l 7 <:" f!'i I I ~ -~ .~I I A ·~ 7. ' ) ,i.l"J I c. 7 "'" ~. 1 h "-
2!2 le?P 1:3 3'5 S-\\ ?J J P. ,. ~ . ?(-~ t ~ .., 5;:; 1 ,7'1W 

• <~2 2C4E f:4 1 4 ~ -i: 21 IP 11 "'. c: o" 1 5 7 ':2 1 .2 :~ w 

2!3 ?C 5'\ "'!': ~-r- ?I. I f" 4 ~. t ·· ')1'. 1"'7 ~;> 2•14 j 'N 
2!3 42 42 2 C S -'A 2 J l'l ~2 .Cl?" I ~ 7 "'2 1 • 3] .. 
2':3 2C: P. ~4 24 ~-~ ?I IF': 5 I , '' 2 " I !07 c: 2 4.C:: ~ ~ 
2!:3 3CE fS 6 ? t-.-E' 2 1 I r' 1~.l ~t\ I "7 17:? r . f ·-=, w 
~= 3 4)f'\ f. J l "l N->= 21 JA ll P, 7 2 N 1 S 7 '0 2 ;:. . .::. .~ .... 

•2=3 4"' E f') J 2 N -._ 2 J 1~ ~'.). 3 " " 157 ': 2 2ol f> W 
;: ~ 3 f It: ~~ 47 N-W .:? I IP 4 7. ?. ll"' I !: 7 ~:? 1 •p i; .., 

•2!:3 E3<> l'.!i. I(' N-r: ?.I JP 5 1. f """' I ~ 7 ': 2 1 • c ~"' 
2!:3 IC?'.'.> e '\ t · c; r-.-w ?.I JP 47.'Jl•N 1 ~7 52 c. 0(> 111 
2 ': .3 1c .. 0 42 1 I f\-F ? I I A .\7.~-ll\ t':"' c~ 

. " c. 30 ii 
2':3 12 ~ p 54 2J ~.-i: 21 IP 4 1' • "·)N JC.7 c I 51:.74W 
~~3 1228 4:? 27 "l-\11 2J IP 11 7 .t: 4" l '3 7 ':? 2. 1 ~ 1f 
2~3 1~!:'4 !'04 :i 1 N-111 21 I J.I 47.~4N 1=7 C;:> I • :"! ;>w 
2~J 14JC: f: ~ 32 ~-f: 21 JR ':'() • 16 N l c. 7 5?. ;: • (: 4w 
2!:3 l t IP e" ~I E-w ?. I I~ 4 q 0 cpt1, 1 5 7 "'?. c. 51.a. w 

*2"'3 1719 f3 f.A C:- E 21 I~ 4~ • <;; l;N 10:: 7 ':'2 I I • <;; 41\ 

• = FIX r-.CT 1..SED Ff)P (('r.IPUTAT [Cl\ OF Tt- E lffAN 

• 

1-AWATI 
OF s. FNf' OF 

TT CT<; CT<;O 

2 :?5 I'! 
3 I 0 4 
2 21'! 14 
:? ;>;> 15 
?. 3 1 14 
2 37 

·~ ? ?.? I) 

2 13 .3 
2 J'.) 3 
:i 9 1 
2 25 1 '.) 
2 3') I) 

1 2 (' •) 

3 0 c 
2 <' 8 1 
? :n ?. 
? 

" 1 
I 

? ?Fi 1 
f: II I 
;> 2q 14 
? ;>4 1 
2 .11 0 
? 0 ') 

2 I 1 0 
2 '.' '5 I 
2 27 12 
2 I ~ ~ 

? -~ I 1 5 
2 lJ 0 

;> 21' 3 
2 '" 5 
2 ?.7 c 
2 J4 17 
2 24 (: 

2 l (, 2 
? ~4 I f> 
"; 12 4 
? 3J I) 

? ~ 1 14 
2 1 j () 
;> 29 14 
2 30 14 
2 13 15 
;;> 34 16 
2 2Q (' 

~ -

01 : ~. 

n!'"V!AT!CI\ rr.c.., TH ': "'rAN 
( l" s <: r. n•mc; l]F ~.r- c ' 
LI\ TI Tune; L rJNG r Tunr: 

- I • 7 -3."' 
(, . 2 -3. 1-l 

- t • 3 f). 3 
- 1 • 1 -o. 4 

I • f. ~.8 
l • ?. -:) • s 

- ry . 3 ? • ,., 
':' . 4 ". 0 

-('. 2 -r.. 1 
? • 1 - .] .... 
o.J _,,. :1 

--c .5 -r • '"l 

- o . P. -).3 
-1 5 .~ 2. -~ 

- I , 4 I • 1 
-a.2 -0.2 
- l • 3 - C .? 
c.1 -n. 1 
~ . ·r.; ;.> • ,'11 

- 0 • <; ') .. , 
- 2 . t. 2 2 • • , 
0. ry ' . ~' 

"\~ • ll -0.4 
2. I -". 2 
". Q ;>. 1 
C.7 () ,, 

0 L 

- I• I ') • C) 

n . ~ '). 0 
-3.1 -o. '~ 
- c. 1 c. ~ 

.i. -~ -·" " ... 
2.7 ) • ?. -n., - 1.,, 
I) • ,., ('). : l 

-3 • . \ 0 . <; 
-1 .A c . ?. 
<. '.! -J. 6 

-r; • f:i - 1. ') 
-r.~ - r." 
0.2 - 1, I) 

- I • 1 C". ~ 
- 1 • 1 -")•A 

1 • 5 'j. '1 
l • 3 - I. 2 
I). 3 l c." 

• 

IJ) 

0 

• 



• • 

NP 

"'! 

• • • • 

T fl 11Lf:: IF-ti 

APtTH"4C:TlC MEAi\ SC:LUTtCNt 1-11'."l'<IOLIJLUt Pf':!: l"!t At\Te 2Co7 ~F:TFRS NOlTI--. 

N l\SC 

14 3t 

LATtTUC'5: 
LCNG I TllDF 

?.I If.! Ae.701'< 
t:-7 ~2 lo7Cw 

~TANC~~C CEVIATtCN 
1sr:cnNns1 

I •?. 
I o4 

5lANr.APr. CF.VtATtCI\ CF T~E MEA~ 
{ s::CGNf)" I 

r.. 2 
,. • l 

~l.L P~C ' !LF'lll P~~s~~ A~E L t5T<:n ~!."l Cw 

O~Y G ... -1T FLi:"V\TICI'< 1rr:i:11•1c"s f:EVtllT!C" 
<15 )75 >5 >to 5FCS QF AQC 

2 t I ;>I);> )( 

? I tr, II~ J( 

2 I 2~'•)!) x 
? ;~ t I 2 )( 

2 2 lC? l( x 
?. 2 Q"4 x )( 

2 2 11 J '3 x 
2 ? 13 ? 6 '( x 
2 ~ l A 4 P )( 

2 2 l 7(" .q )( 

2 2 ;>f.14 R x 
2 . ., 

'+ 5 6 J( 

;> :I A~~ )( )( 

2 l t7J~ x 

• 

\0 
I-' 

• 



• • I • • • • 

TAH_<: IC-F 

BY 5ATfLLITEo ~EA" S~L~TICNo HCNCLULUo PIEC lf'o A"T• 20o7 MFTEQS NO~T~• 

SATELLITF. NSC L.a.TtTUr.~ <;TANC.&i<r: C-EV! .ATIC" !;TA"OAPO CE\/ t AT !•I\ CF 
"UME!E~ LCNG!Tuo<= ( SECCf\O<;) ( 5CCO"ll>5) 

42 6 .;:: I I~ ~P.36N l • ,, t). ~ 
l !;? C:? C.77W I • ..-, ~. F:> 

~· 6 .;:: I I i:: 4f'o:l">N 1. a ·1. ~ 
I '= 7 S2 0. -..,lo/ lof 0. 6 

6:? 7 21 If 4F.?<;N l • 7 'l. <S 
l E 7 E2 ~ • P5V1 I • '5 ~. ·l 

66 5 el 11' 4Po<iGN 2. ') ·1. ';I 
l C:? c; 2 n.4oi. l • ..., (). 7 

6!5 7 r I IE 4P..;><;N I• 7 0 .... 
IE? 52 c. ~'iili I • !'i o.-:; 

• 
~ 

THE ~"'.AN 

•• 

'° N 

• 



• • • • • • • • • • • 

Tt.Pl C: 111-7 

P/V KA"-A KC:IJK I I c;:73 FCSI Tl C"AL CATll• 1-! 'll:" LULI. • t-Aw II I I 
~()l';T 5 ll'lE TO o y .:;n lR. Al\ TFll.N~ 14.F ":or-=" c; "r.i.: Tl-< rJF c;. Ell.D CF PI E<> • 

l:'':Vl'\.,.ICN FJ;CM THE Mf'A"' 
( I I\ ~FCCN'lS '1F AC() 

r. .6 y GMT SAT ELEll G C:C" LAT!TtJCf LCl\(ITLCF.: I '!" CTS C'TSO Ll\TITUOF L Cf'\IG I TtJr::I:° 

C:QO 144 E5 4(: 1\-\\ 21 1 f' 4f- • F.PI\ 1"'7 C::i? c. '::! ('~ J Jf: 17 - I • 'i -1.3 
29{\ ?44 t.:3 3<, 11.-i: ?l I" 4f.72 t' I !"7 !'02 r:.i~ ·.., 2 14 l (\ • .:=, -1. ·'• 
2c;:o 4?1: e3 2e "-\\ 21 I~ 4r; .')Pf\ I!:: 7 !;? C. I ·~W 2 JO ? c. -~ - I•'°' 
290 701': 1::4 J'; 1'-':: ? I 18 4 "• 611N I !"'7 "'2 :? • OA w 2 3 1 I ("). 4 ~. ') 
2 91) PAI' 42 ~ C) "-F. ?l .,, 47.•;2, I~-:- !:2 1. 74'" 2 34 16 -0.6 0.2 
2 '.lC It: 210 42 If: °"-W 21 I fl 41 • . Q:_~l\J 157 !';;.> ? •If:,; 2 23 tr, -n.J n.~ 
290 I JC .'! f5 7 !; S-\\ 21 Ip , .. 7. 2 ~" I~ 7 

"' 1 
~ f- • ? (' w 2 J2 I - r: • ~ - -~ . '• 

2i;o 1404 f3 I P ~-~ 21 IA .. 7 .04f'-: 1 ,, ., "'<' I'.'. 31'.' w 2 I" I - 1 • I - I• :I 
290 I !:04~ f ~ 44 !'-\\ ?I I A ~1.741\ 1'77 FI !:: c; •I !"W ? 2'1 4 I •"' - ? . 'i 
2c:o 11'?4 f4 I<; ~ -': ? I IP 41 • .lllN I!'' 7 '52 2 . c 4 w 2 2"' 9 l • 2 ". c; 
2c;o ::002 42 21 ~-S:: 21 I fl 4 <: . 5~" I !'; 7 52 2. 4 ('\II 2 ??. s I • J "• n 
2 q') 21AE 4 ;> -ie ~-\\ ?.I l H ,, q . c; ·-="' I "7 ! · l !:4.7?W .l I 6 () I) • 7 - ~ .~ • < ;l(I 2:!14 f3 c 1\-r: ? 1 If' "ii, 7?.N 1 ~ 7 '51 !:: p .4 t. w 6 '.j 2 .J • '5 -J •I 
:'.'JI) ;: 34( !: 4 If ~-\\ ;.>J I~ !.>'1 •If"' 1 57 ~? I • ?>: w ;> 23 11 ? • ·~ _,,. 4 

• 291 f 4 1::5 7J 1\-~ ?I IP. c:. ::.; . '• f "'i I!' 7 4 ".l f"', ::PH• 3 :! I (\ I I • J -12r,.; 
•2<; I 244 (" c "-• ?I I 5 ~~.!::4f\ I!' 7 !:? C· • '.. t"IW " (l I) -:: • I\ - I• 5 ;:n :J4C F.3 !"4 1\- .. 21 I A 4 r . • I': .?f\ I~-:- "" • £; "• 2')W 2 ?f. I' - I • c:: 2. 7 
•2QI €12 fA I 4 t-.-f _.>J 1 t.~ 4~. 7;.>I'. I 5 7 5 2 I • ;.> .') w 2 2 I 1') - 2 .4 -f". 4 

2<; I 74P. 42 I!: ~-;= .. ~ I IR "7. 4 01\ I !::7 f I 5 F • 74 W 2 22 ti) - c .A - 2 . n. 
c "I I FC4 64 5"' N-W 21 IFI .:i~.741\ 1 ::.., "'? £. 1 ,.,,. ., 

<- 17 ') -1 • 4 ('I • .; 
2 c; I ~ ~.; 42 50 "1-\11 21 I e 4 7. t · 41\ 157 !'2 r • !'"~ A 1.-. ? :!2 J;.> - c: • '5 - I • '1 
291 <;51) f4 ::i:; ~: -~ ?.I IP '·"·;>~" I!' 7 "'2 r. • >':) '~ .,,, 2 ?2 

"" 0. I -1. ~ 
;:c; I I I .3 2 !~ 21 1\-w 21 It' 4#:..(.ild'..: 1"'7 ~? c • f) !t ~ 2 ;>7 I;> - I • 7 ,. . " 
291 I 2? 0 f5 -p ~-~ ;>J I 11 ~ .\,). ".:' f ~ 1~7 52 :i' • 71)W 2 ~I 14 - !""' • I I, J 
2JI !ACE t:5 I" ~-\\ 2 1 I ~ A". I f' 1' t 5 ".' "'? I • 1 '.? \\ 2 21 JI) !"': • .., - ·). <' 
291 I <;) 2 eJ f:<; ~-F <' I I (I 4.0:..~~N I '07 !; 2 I • 7 '°' w J 26 0 I'). 4 ,, • ?. 

* 2<; I 154 1::3 14 N-c ;>I 1 ,, 
;> !;. 7 ""' I e 7 f2 C. I'! W 2 JO c -23.4 - I• A 

2" I l <;2 c f: 4 71 5-E 21 11• 4 J~. 7 ~"' I!' 7 ~?. :! • 1 ~.,. 2 3 1 ,, .., . ~ I •I:> 
2•1 2C'f2 '•2 f:-7 ~-c:: .? I I" 4~.IA-.: I" 7 ~2 ~. ~ ::' \\ 2 23 0 1 • a A• 'I * 2 c, I I f . 4E eJ I~ .'!-v. 2 1 '" ~ 1 '(•Of\ l " 7 !'I ~;?.~2W 4 ;< I -1~.5 -q.,::. 

• 291 224C 42 I 7 ~-w .? I Pi c::-r. o ~"' I" 7 ~~ I • r: :J"' 6 I"' 7 ? • 'j -~.I 
291 c~~t !"4 4"' ~-- 21 I fl t, c; • 3F I\ I ~? "' 2 I • 7 '\W 2 ?t 11 I • 2 r. • ;> 

292 ,. If. )"' I\ -E 2 1 I~ '' 7 •It'~ t c::..., f;> I • f 5\ol 2 30 3 - I • '.'l '). 3 
2"12 l '"4 (., 27 1\-W 21 I /l 47. f4r. I"' 7 ~2 c.cr .. ~ 2 32 5 - " • '5 -0 .f-
;:c;2 24€ ") 57 "-r: ,;>I I e 4 F • 4 21\ I~ 1 52 :? • 1 -~ '4 ~ 17 I r:. J I •"' •2')2 A .J( " .l \J 1\- .... ?. I IP 11) .O?N JC7 c: .? <;, ll)W 3 11 I -e •I ?,7 
;:q2 1CP f.4 5t II.-[ 21 If:' 1, 1.p ;> N 1 5 7 !:? 2 • !:L'W 2 ~~ 0 -0.3 I. C 
2~2 f'Jf: 42 fA 1\-i' ?I I "I ~7.4£-N I !'7 ~2 I • f'f>W 2 3J I., - " • 7 "·3 

•£92 10?4 42 14 1\-\\ 21 I 8 4 7. I •'>N IF 7 'ii:' '. l ~ ·" 2 2 I q - 1 • ,, ).A 
<:Q2 I 0 4 <' 5.\ o;c; N- .... ?I IF 4(1.S P M Ir.-- ' 52 l • t ?W ? JO te - I •? () • I 

•2<;2 1134 ES I J S -F 21 11> 4 c .c 2 " 1c7 c:-
·- < ;:: • 7) II. 2 1 <; " c. ,, I • I 

2<;2 l ~ l P. ~ '5 'i'l ~-w 21 p; .\ .'l. 3f:N I ')7 '.'? () .~'>\\ 2 32 IS ".'. t"! -I• 5 
292 14 I 4 f3 2€ -=-~ 21 I" 47.4€1\ 1 ~7 ~2 c.e4w 2 I A 0 -!1. 7 -').7 
2~2 1 e !: e t3 ] I '.':-W <!I I~ 5".J4N IF7 "2 1 .c Q '* 2 ;>5 ') 2.2 '). 4 
<:92 1 .. .3 2 f.4 ?F' ~-E 21 I" '• :• • I 4 N 157 5? 2 .ttiW ? ('6 5 I •I) I • I 
292 I <;5e A;> 23 ~-= ?l 1'3 4f~.~f:t\ 1~? ;<;> ?o?l'W ?. 19 n ,.. • ? n.7 

• = FIX "-CT l.J5"'.r:l !'"(1f; (nrJPUTllTIC"I rr= T~F "1f /IN 

\0 
w 



• • • • • • • • • 

.. Af!LF' 11'-1 ((()NT 0 ) 

F/V l<ANA K!OOKI t <;7 3 FC<;JT!r'.NAL C 4. T fi • ~r.NrLIJLL. h\W fi II 
FC;;T S IO!: Tr'l pyc:q I & • fil\Tl""-N4 14 ... "'"T~i;o; f\Cl'TI• '::F s. END CF pp: ;:i . 

D'::V PT I (N Fi;('lo! TL.I"' V!: 4N 
( I" c:;~cc,..ms ,,F AJ;C) 

OAY GMT SAT EL !'V Gl=C Ill LATI!UOE LC:I\<; I"!'Uf'E:" IT CT S CT5Q L~TtTUOE LONG! TUf)~ 

Ct;2 :: ct-= 1'4 
~· 

S-11 .? 1 1 e A";• t: 2f\ l" 7 !:2 l .J2" 2 19 ? 1 • H -n.2 
292 · 2142 42 l" s-111 21 lR 11<''.62"-J 1 c 7 ') 2 Co~4W 2 3? 1 c:; 1 • 5 -.) • 7 
2ci2 2202 ~4 f 5 s-:: 21 t e 4'} • l 4 N t = 7 "::::> l • '12 ... ~ 24 c 1 • •1 c. 'I 

•292 2JSO !'4 l l ~-- 21 18 41': •I' 2N 1"'7 c~ 

- "' f • 3">VI 4 l 5 1 - I • i:: 4.~ 

•::: Jl ?1'2 "'J 2 I N-;:: ;:>1 I I> '5f •I l'f\ I". 7 ~ :' J l .3~W ?. ?4 l'l p.,, p ., .. '3 
c;3 ~4( "-'3 ~ii~ " - Ill 

,> l l ~ 4':. f'.-f:"J l !'7 "2 I • ,_, <,., ;> l ·~ I -?.~ .: • J 
+;:03 f20 t.4 :> ~ ,..._c: 

21 19 I .<;?.f\ 1c:7 ~I ~4.~".'W ?. ?7 13 J ] • "i -7. f) .e - "' I " c '1 3 744 42 I 7 ~J-~ 21 1 p 4~ •"'ON I '.-7 '::? c .4:? If 2 ~ " 1 Co4 - l. I "'~ 
<•3 . F.O"O f'4 ~~ N-\tl 21 IP 4f.. 2 ..,,.., I!' .. ? S?. r .c,, \t. 2 J? l 1 -.?. • ·'.\ - ) . ~ 
29 3 · c; 1C 4?. '• (_ "-"' ?l l R '•(• .f.?N l ~ 7 !'? I •?'I W 2 2b 11 - J .c:; ~.? 
;c; l o; 4 e ";4 !"~ 1 N-~ ?l l p A7ec2N I c7 !' 2 ~ • (Jt\ \\ 2 ~~ ~ I 7 - 0 . 6 ~.7 
2i;;~ · 1 IJf ~4 I " 1\-IO 21 I ~ :, f • .11:' N I !'." 7 !'? ,. • I '>\II 2 <'3 11 -I•~ ,, ... 
?93 1230 t5 c;c S-': 21 1 p 4 <; • f. 2N 1 !': 7 52 4. r ;>"' 2 :! l 14 ~.o ;>. ~ ·. ~· 

•<•~ l :?? 4 f.3 e ~-::=: 21 1 8 a~.7?t\ ''7 7 ~2 F • r. .~] W 4 6 I c. "> 7.1 
•293 l 4 l A f'<; l I s- ... 21 IP c;;,... .1, f,f'I..: 1 '.' 7 ':'? I • f-1:. "' 1 15 7 ;>.:J I) • "i 
•<9:i 150 E I: J '32 s- ... ?I If' "" • I ,3 I\ l !" 7 '.'? ~. r4 w r ::'O ? lj .') 1. ~; 
•?<;3 1930 f.4 7<; ~- .. ;>t I Ji 4 '?. c; ON l ~ 7 c~ - "' c. ::io w 2 ]j l 0 • ., - I • i c:; J c 04" 42 64 ~-~ ?I I e 4 ·) . ;.> t· J\i I !' 7 5? l . ·.;~ w ? ?6 0 I • l ;) • 4 

291 C: l I 2 ~II 2~ !'-!'.' .?I IP 4 <;: . ~ '7 1'i 1 ':7 f«- :? .e-lw 2 18 J I • 7 2.1 
•2QJ 22 34 42 c C-'IO .:>I 1e 4 J . ? r':~ I f 7 "'2 .3 • .3 0 w 7 12 c; _,,. ~ l • 7 

£'l3 225~ 54 .. ,. "-"' 21 I 'I '11' .14 N I !;7 5? I .51)W 2 30 I ? • ?. -0.1 

c <;4 lt f" r:-. 1\-" 21 I e 4!"1.24" I" 7 ~? ~. 3 ')\11 2 34 n ": • l I• 7 
2 <;4 ?" ~ t <; 1c; f\-., 2 I l p 4 5 . 4 ?r-: I ~'? ':.:?' 2 • C '<VI ? ?Fl I ] -?.7 ') • !l 

•;.c;:4 2C.f f -~ 7 c. I'.-;: 4-'!1 I" 1~ n . 9cr-.. I~ 7 52 1.? "'W ·~ 27 ,, 
f""I. ~ -0. '• 

•29A 44F '3 f f\-111 l I :!3 f• • <;6N 157 41'' ".~ (:' 'If A t 0 E 17 ~ • P -23 7. :>. 
f<;4 7JA t4 ?::> N-F: 21 1'3 47.t41\ 1 C:7 C:? f. • !::A W 4 ::'2 I -r. .~ c; • " 
;:c;4 e3? 42 " .. f\- €' ?I I I" 47.~2N I!"" !:'2 I • Pr, 'It 2 J2 l5 _,.... 6 :l. 3 
2 <4 F "'F. c4 I!:' N-f. 21 IR 4 ~ .~~f\J I" 7 ~ l 150 .4 ::"}~ 2 ?5 l I - I• 6 -2.?. 
~ c;4 IC2C 42 I c fll.1-w ? I 1 A '" ') • r . ~" I"' 7 ~~ c. 7 r 11t ;> I 'I " - :! .2 I • l 
2<;4 1C44 54 A!: f\-\11 21 IA 4 ~ • • 7 4 "-! I '"7 "'2 1 • ~,:.."' 2 ::'2 ( · - I • '> n • .:l 
;94 1 14 2 f'~ 21 ~-F.: 21 1" 4 r, . c ?.f\ I!"~ 5Z' 1 • f ,1 \"I 2 ?5 11 c .~ r • I 
204 1J 2H ~ r-: ... :i <;-v; :!l 11) t... '1 • ~· ;> ~ • 1fj7 ':? c.c "' ;> 2q 11 1 • ~ -I•"> 
<'q 4 I 4 2 C ~ :i 11' !"-F 2 1 I fl ti 7. l t: N I <; 7 r.:: ;~ 1 • :3 .~ ~ ?. 14 c. - I• 'l -o. ;> 
~94 It:" ( ( 3 ?2 ~ -". ;>J I r. 'j l • (' ~" 1 5 7 !':I !:'". (('\II ? 24 7 ? • " -1.0 
2 Q4 1 '!4? Ell 4 (: f- J= 21 I e 4 q •O P. I\ l 'i ? !:' 2 1. 3 '1\0 2 JO 7 0. '? -(I. 2 
2c;4 I q~;: 4?. ?.!' ~-F. 21 11• "c . :l?~J 1 ~ .., !:2 c . ~1 4 w ? 2 7 3 1 • ? - 1. ~ 

•?Q4 2022 !"4 7 C:- E' ?.I 1 f' -a1. :H~N I ~ 7 !: 1 !OC' .i.::tiw 14 0 0 - I f. . A -1 'l .... 
C~4 c I 3f' 4? 1~ !"-W .:>! 1 tl "i•1 •I ON 1"'7 S2 I • (· ? W 2 JI I c; l • c; 0 •I 

•294 22Ct 0:4 73 5- E 21 I" ~ .-, .I 4 N Jc:;.'? !"2 I': .4 "W q 30 0 I • 0 1 3. l 
.2<;4 ~~ J O i;,5 21 N- E ?. I I" 4c:::. r::; 4" I ': 7 ~:> 2 .C'4Vi 2 C'R I I -2.~ ~. t:; 

•2<;<1 2J!'4 c<4 7 <;-w ?I P l t.i~. 2 A" 1 !: 7 '::2 " • 2 1-. Vil 2 7 .1 - 2 . ";> .~. 7 

2c;5 11 4 f5 47 1\-w ?I 1 fl 4 I'- • ~j 0 I\ I" 7 "'? c.c "' 2 ]I:; 17 - I • 7 - t. ~ 
<'95 2C e 63 30 1\-r: 21 !fl ~7.2~1\J I~ 7 ':'? 1 • c: ·) ... 2 l q J - ". q 0.4 
;:g5 "J '> e I'd 2f N-W 21 l R '5?.C'?I\ 1'::7 S2 l .t ? W 2 I J 1 4.~ 0.1 
;;95 IS.JO -:11. 3? 1\-F 21 1q 4...,. $':!~ 1"'7 !" 2 1. 32'11 ? JC 14 -o. f, -!"'. ;-
2<;5 73A 4 2 I c; I'<-"' 21 I 'l 1,-, • 9::>N 1 5 7 ') 2 r, .P.t•W 2 24 4 - l .2 -0.1 

• = FIX N'.:T \JSEl1 FOP CC~PUTATICI\ I]~ T~ !.: '1"'.AN 

\0 
~ 



• • • • • • • • • 

, 
T/'t'L". I l>-7 <er N ... J 

F/V ~Af\A K~CKt 197~ PC5JTJ(NAl . CATA. ~f ' NCLULL. ~AWAlJ 
PCQT SIDE ~o PJEP I"· ANT~NNA 14.6 ~ETE~S P.,(PTH OF So !f\~ CF ~I ~ Oo 

C:AY 

2c;5 
295 
C:95 

•29'5 
•2c;c; 
•?';5 
•2;5 

295 
. c:c; 5 
215 
~ C)!: 

•(>'<; 6 
2 qf> 
;;:c;5 
;;~f: 

•;:><;(> 
'-96 
2<;t 
;1<)") 

£Cjf: 
;><;6 
g-:, 

•2<;t: 
•2~"' 

2Cjf. 
~; F: 
2<; t: 

•296 

2c;7 
297 
;;c;7 
2Q7 
;:c;.., 

• 2<; 7 
;:c; 7 
2r;7 

•2<;7 
•;:<;7 
•2<;7 

2<;7 
2~7 
2'i7 
2c;7 
2<;7 

• :;c;7 
2<;7 

GMT 

E If 
c;22 
C:!'?. 

1 I A(' 
124(' 
I 314 
1421' 
1518 
I 7 !' 4 
1.;3p 
2044 

~ft 4 
721> 
p 2 Fl 
c04 

IC I I" 
I !14 P 

I 1 '0 2 
l33P 
l42P 
1 e c; n 
Vi"'C 
2C2t 
20\2 
2 I 2f 
<; 2 l 0 
234C 
2 4~ r. 

121' 
220 
4QA 
t 3 .. 
71t: 
PI 4 
~2t 
921J 
<; "t: 

11 0"' 
I I 4 f-
12!'0 
t34C 
l ~2"' 
I f!I) 2 
194e 
2041'.' 
;: 11 e 

SAT 

t:4 
42 
54 
C:4 
f '5 "] 
t;~ 

~3 
t:4 
f 4 
A? 

t4 
l'.:4 
4? 
C::.:4 
~2 
54 
f c: 

f '5 
t] 
t: 4 
42 
~4 
f4 
42 
!'4 
~5 
'04 

t5 
Cl 
f ~ 
~4 
4? 
~4 
f4 
ll2 
5/l 
f.5 
~A 

f.'5 
f 3 
t3 
f4 
f4 
ll2 
~4 

!:LEV 

2 ·~ 
42 
';f: 
I I 
79 
13 .., 
-=;,.; 
I': 
5" 
I) 7 

I I 
">4 
!O I 
2~ 

11 
35 
:.l 1 
22 
4c 
~<;: 

2~ 
IC 
I 4 
3(: 
c, ~ 
] I .., 

) ~ 
4) 
J e 
4" 
21 

7 
t e 
lo«; 
7"! 
I C .., 
(·2 
?0 
4 I 
22 
]I' 

7S 
42 

C:rC" 

f\-1'1 

N-"' 
1\-1" 
N-111 
~-".-: 
~-E =-',\ 
S-"1111 
~-~ 
~- ... 
~--= 

N-F. 
P...-1'1 
r..-<:: 
N-i: ..,_w 
f\- ... 
~-F 
~-'A 
C-t: 

~-:: 
~- ~ 
s-~ c_.,. 
~- .. 
5-" 
f\-C: 
~-w 

f\-11 
f\-"' ,..,_.,,, 
P\-r: 
f\. -~ 

1\.-F 
f\-• 

N-"' 
t\-r:' 

5-f 
1\-"' 
~--c:_c: 

5-'M 
~-F-: 
~-111 

~-".: 
~-J: 

21 
?I 
21 
21 
21 
;:>! 
21 
'.>! 
21 
?I 
;.>! 

21 
:!\ 
21 
;> t 
21 
;:>I 
21 
2 t 
?I 
2 l 
21 
21 
21 
;>t 
21 
?. I 
21 

?I 
21 
2 I 
?I 
.?! 
.~ 1 
?I 
21 
21 
21 
21 
.:>! 
?I 
21 
?I 
?I 
21 
21 

LATI 'r Ul':F 

If' 
u• 
l~ 
If' 
I'! 
I Sl 
IP 
IH 
I P 
IR 
I 'i 

IP 
1 A 
I q 

JA 
J ~ 
IP 
I" 
J "! 
I'! 
I ." 
It' 
I " 
13 
JP 
J ,~ 
I e 
I " 

J ~ 
I <' 
I~ 
11' 
If' 
1 'I 
I" 
16 
J" 
J 9 
H' 
It 
1 p 

I" 
I ,1 
I" 
I A 

IP 

46.~CN 
46.7~t\ 
Af' 0 ;>4N 

'•t ·""" 4'1. <; ~f\i 
57. t,'JN 
·17 .~>CN 
4 4 .f2~ 

~I, 361\ 
4 'i 0 "':>"' 
4":.J4N 

51. 4 ,,,.. 
/j 7.4 .~f"~ 

4 7 ,i1 f."1 
,, , o I ')f\ 
4 ~. (" ,:." 
4fo . c ~N 
4 ~. c e" 
4C.1 2 N 
,_ ~ • ( Fr-.: 
A;• ? f.°" 
41"'1 • '; CN 
o. ~ • r:' Cr\ 
'• ~. f'\4".J 

4 ·•. 3 2 1\ 
4 7 0 71;1\ 
4 F; •A tJ f\ 
2 J . 5 41\ 

4-=- • .lg" 
4 ~ • ~') N 
4 ~. r; ?.I\ 
47.JCN 
If 7. I f .... 
c 2 . ~:I" 
4~. 4 4". 

'• f. • ~ ~ N 
'• 7. 2 "!'I 
!l 7. I Of\ 
51 of:CN 
4 ~. 41?1'\ 
Slot4N 
~- I':". c:: 2f\ 
49o3~N 
4 '1 of;>~. 

4 7 0 94"' 
470641\ 

Lf"f\(; t~l,CE 

1~~ 
I c: 7 
1~7 

1~7 

I°" 7 
J ;; .., 
'!;"7 
I"'-, 
1~\ 7 

J'57 
I" .., 

157 
I!".., 
1c::7 
Ir.. 7 
I".., 
l"i7 
t .C::."7 
I ':i 7 
'cs! 
I':" 7 

'"' 7 I~-, 

l ~ 7 
I "'7 
I!; 7 

I".' 7 
I':' 7 

I= 7 
1 !; 1 
1'57 
JS? 
t 57' 
J !=- '7 

J'57 
1 ::7 
I!: 7 
1-:: 7 
I"' 7 
J !'. 7 
1'57 
I~ 7 
1"'7 
I"' 7 
15 7 
15"' 

C: r 

·· "' "2 
C:2 
5,> 
f'? 
'02 
!: ,> 
c: ~ 
5;? 
!=-~ 
~? 

~ 2 
52 
5 ~ 
f'? 
':?. 
'52 
~ ;> =2 
5;> 
!"? 
!"? 
C:I 
':2 
'5? 

"' !'02 
!32 

"2 
!';> 
'C 2 
!'2 

"" "I 
'52 
"2 
~2 
5 ;! 
!'\I 
~ l 
5? 
'5 2 
52 
52 
<;;> 
52 

Io 32111 
C •.; ':• W 
Co I?"" 
3. 1 i~,; 

2 ;> o e r,i-; 
1 ~. 5<: ~ 

,, • 7 1'! .. 
.:'•~ P W 

.: • c '•,.., 
f:.f4W 
'5 o2'1W 

I , ~ •1"' 
J • " "l \Ii 
1 • ~ ~ w 
0 0 I A .... 

I • 3 '1\\ 
2. 16\ol 
? 0 /. 4 w 
l • J ·~w 

"'!, 7 ;> w 
2 o l 4 ... 
; • 7 l 11N 

51.~L.W 

':: .c \'I 

t:. ~"· 
~ F- • '1 '~ 'N 

C, '- f>W 
f, o4 flW 

0 • ' ~~ "-
2.? -i.._ 
1 • .] .~.,, 

I ,?OW 
0. t ~ f. ~ 

'5 E o; >ilo 
2 . Cll 1'! 
;:> o 1'4 Iv 
2 o 7'lW 
J , F't w 

'5<;. 311 \\ 
!'O 0 ll'lW 

4.c2w 
I o .l 2 ,_ 
2 o 11'-W 
1 • ~ 0 \N 

2 0 ~;:>\\ 
2 of'4llo 

• : FIX NCT USEC FO~ CQ~OUTATICN CF T~F ~"'~" 

IT 

2 
2 
;> 
3 
3 
? 
?. 
2 
2 
2 
J 

1 
2 
2 
? 
6 
2 
2 
?. 
;> 
~ 
2 
3 
3 
2 
2 
2 
6 

2 
2 
2 
?. 
;:> 
2 
2 
2 
2 
2 ... 
2 
4 
2 
2 
;> 
q 
7 

CTS 

2e 
:n 
34 
17 
~,, 

If.: 
0 

~' 2 
J l> 
~~ 
;>c; 

l "i 
27 
?7 
?4 
I 7 
l] 
2~ 
2 '5 
I? 
;:7 

'" 13 
14 
2:; 
?O 
21 

I) 

:>O 
I 8 
24 
;>c; 
'i'f:. 

0 
?I 
-~ ~ 
34 
J 3 

(;: 

~I 
20 
2.1 
76 
:! I 

(I 

32 

C~VJA~J(~ F~(~ THC ~~AN 

(TN S'5C~~O~ O~ ~~Cl 
CT<;Q LATITU !)~ LO•IGlTlJr{t: 

14 
lh 

" ..,. 
I 
2 
I) 
4 
4 
0 

" 
7 
I ,, 
~ 

I I'> 
I 1 
I I 

() 
I) 

3 
2 
4 

I 4 
0 
2 ,.. 

0 
? 

I I 
2 

J2 
f) 

" I,_ 
I 
5 
] 

J <; 
5 
I 
7 

10 
0 

15 

- J o4 
- I •.; 

,, • 1 
- I • 7 

I • R 
.. , • 4 

-tQ,7 
I o 5 
3.2 
Co7 
J o I) 

~ • 1 
- "'.". p 

-<: • 7 
- I • I 

"." -1 .•j 

:". ~ 
" 'r . 0-. 
0.-::; 
I • I 

- I o 7 
-3.~ 
- l , I 

1. 2 
-~.a 

- I o 7 
-2f. 0"' 
-1.,, 
0. 1 . 

- I • ~ 
- I •I 
- I o I) 

..3 • ') 
- I • 7 
- I • ;:> - ".'. ~ 
- J •I 

3o4 
Oo3 
~.7 
?. • 4 
I 0? 
I • 5 

-1) 0 2 
-') .5 

-". ~ -1)." 
- Io 4 

I o f: 
21. 2 
l I , « 
5. ;> 
1 • C) 

'J. 5 
_ ,) . .., 

3,? 

-o. '.> 

,, . ''" 
-~.2 

- t • '• -0.2 
Co"i 
J. I 

-c. c; 

?.~ 

I o I 
'lo? -4.,., 

-1.;; 
- I~ G 
-"i 0 I. _.., . ·· ') 

~ 0 <l 

- t 0 4 
r. • .., 

··O . 2 
-r.4 
-('.-:-
-::? • ,:.., 

" . ..:; 
(\ . :: 
I , I 
0. :i 

-;> 0 2 
-2. :-

2. ~ 
-r.?. 

C.6 
- 1) • I 

Io] 
o.; 

\0 
V1 



• • 

NP 

138 

• • • • • • 

TAf<LE I F.-7 

-PtTHMETIC MFA~ SCLUTIC~. HC~CLULUo PIE~ I~. ANTo 14.~ METEP~ NO~T~. 

N NSC 

37 I 01 

LATITUl)E 
L (t-.jG ITUDt: 

2 I 1 q 4 ~ • 1 7N 
1'57 52 lo!:f:W 

STAl\C~CC CfVIATICN 
{SEC':NDS) 

l • ': 
I • <; 

~TANCAFn CEVIATJCI\ rF THF. ~EA~ 
( 5f'OC'1Nr.s) 

t;. l 
n. 2 

ALL DPCtJL~'-4 J:AS5!.:S Al<E LtSTE'C tH:LOW 

cav GVf fLf'V\TtCI\ IT!:J;ATlCl\S CF.VtATtCI\ 
<15 >75 >5 >10 s,.cc; OF APC 

29'.) 2 "? 14 x )( 

2 <;I c;4 x 
;:: <; 1 24.\ x x 
.?<;1 f12 x 
2 c; 1 l "4 x x 
2<; 1 1€4~ x x 
2<;'1 224n )( 

2c;~ 4"3'' x 
2<"1~ l ') 24 x 
2c:2 11 34 )( 

2c;> ?3~0 )( 

2c;:i 2C2 )( 

2c: J f.?') I( 

2Q3 l :! 24 )( 

2 C) 3 1111 q x 
2r;3 l !' '=ti )( )( 

2'13 1<;.1') )( 

2C:3. 2214 x I( 
;::><;II ?':56 )( x 
;:: <;4 4 (J ~ x )( )( 

2C:4 2"'22 )( x )( 
?<;4 2? ~ f> )( 

,, t; '• 2J~4 x 
;><;~ 11 4 ~ )( 

?9f- 1 2 4') )( 

,2C.':= I 3.J4 )( )( 

2c;5 I 4 2 ii x x 
2c;i: ~44 )( 

2c;-; l ')I I:: )( )( 

2 <;f, 2•' ;>i; )( 

2'<(1 ?"42 )( 

2 (j" ,,,, ()0 )( x )( 

2<;7 "14 x 
;> C? 9-:if:. )( 

2<;7 11 C6 x 
2<;7 l l 4".: l( )( 

2<;7 2040 )( )( 

• • • 

\0 

°' 



• • • • • • • 

• 

T fl<ILE lC-7 

BY ~,lT!?LLITEo Ul=AN SC'L11TIC~!o HCNCLIJLlJo OfEn lflo 4"T• 1406 METEPS Ni:HTl-o 

SATELL ITC NC:O LATTTUCF ST/l"Cfl~O crvIATl(" STA"~AQO OFVTATJCN r:F 
M.;MeF.r: L C"c:; I TLf)f ( S!'"CC"-D<'. l ( SE'C:ClNO<; I 

4'2 25 21 1 P. 41> .<'ON ' • ;> o.~ 
l !37 '52 l • 74W 2."' 0.5 

54' 17 ~ 1 1 fl 4F . 2 2P-1 l • J 0.1 
l !:7 '5? lo? '3 W 2.? 0." 

t.'.! 20 :.:t 1e 4P. j :'N l • ~ o.~ 
I!: 7 52 1 •to 4W 2.2 0.5 

t• 21) 21 11:' 4e o 1 .lN I • .• o.J 
l c:: 7 52 l o4 1Hi ~.?. o.5 

f · !! 19 Cl le 4 f- o0 P~t l. ~ 0. l 
157 S? I o24W ~. l o.5 

• 

THI= ,.c: .t.N 

• 

'° -....t 

• 



• • • • • • • • • 

TtPLf t l'-e 

fi /V l<All:A Kf".'KI l c;7"' ~CSITTC:NAL ,. AT A• ~r.NCLULl.. t-Aw.l!!I 
SECUPt::n \II I TH PCRT !"ID~ T(' p I t:-1' I 8 • 'ANTEN,..!A ... El GHT' +J9,0 loltTfP!_;, 

~<"V!ATf (I\ S:f;(~ TH" ''"'"'"" (IN <;!'C-IJNI)~ CF A<:C I 
CAY GlolT SAT ELEV G<"C w LATJTUO!'" Lr.l\c: t Turr. IT CTS CTSQ LAT !Tl.Dt:- L CNG I T•Jr-.r 

:!!':3 ::: ~c ~4 5t:' 1\-111 21 I~ 
4 f • '""' 

1 ~.., !'? l • !" (' lli J 3~ I 15 - l • 4 ".). "' 
3c;3 410 42 25 N-0: 21 l ~ 47,7!:N l f: 7 !'2 I , f ;>w 2 ?O 7 -I") ,A ~•I 

•:!: J 43~ 0:4 I :! 1--r: 21 I~ fl f:. e- p " · I c. 7 "~ •• I! I • C '! w 3 If. 4 - 1 • 5 -C,4 
3:3 ~~2 42 34 N-"I · ·21 Ill l<f-,f2N If~ 5? ;>,1)4w ;: 32 IS -1 • t c ... 
:!! 3 f2C !'~ f. I 1\-'A ?I l p 4". .c; er.. 1 != "." c: 2 1 • ~ ,.,,, ;> 34 0 - I •? -0.2 

·~~3 fl2 ~ '• 7 ,.._II. 21 I" 3f,t2"! 1 f 7 5? 14 ,?£.'W A c 0 - 1 l. fl 1 ;>. 'l 
3~3 f:'-2 (S SE t;-E 21 lt' ~r:. -;c" l ~ .... "? ;>. f.4\" ? 33 15 t:.? I•? 
J!: 3 ICIP (5 If. ~-w ;> I IA. 1,c .3?f': 1~7 "2 I • J n \/t 2 2,, p I • I -c.1 

•:!: 3 J(]P t3 31:l f-t 21 I !c' 4'l, G21' 1 •s-:r S? J4.?13W 5 14 l I • ... I 2, F. 
~~~ 1 I I f c;~ 43 l'<-1= ~I l fl ,, ~. '":" r." 1 ~· .... ':? ;: • 1 ~ ¥. ?. 35 16 -?.4 ') ,7 
3!'3 I 2 I ( ~J 21 s-i. .?I I 9 4·4 •..; 2N 1~7 !' 2 1 • r ,.,. 2 27 I?. I • 7 -IJ. 4 
;:53 I ~'l 2 c;-o ? I 1\- lo ?l I'! 44.Jt'N 1!'7 !'2 I .1:-?w 2 cac:; 13 -4.0 I) • l 

•353 1: I 4 f4 ec S-F ;> I I" ,.._ E • ~ ~ 4 N I !'7 ~:? ;>. r4 w 3 29 c r,3 J." 
·~a: 3 110:: f4 ,,, ~-w C'I II'' 4'; .C f.N I~ 7 '52 ", f ...... ::' 5 0 - 3. 1 J.? 
•353 1711? 4 ;> 77 c-w ?I I 'I 4 ~. c1 4"' 1!'7 !'I !'f,f· P~l 3 IJ 0 c.. 0 -2. 'l 

J!' 3 I 711 2 !'4 s r !;-~ :>I I ,.. fl :; . 4 4~. I~ 7 " -.. .: I • <;" \\ 2 ?4 '.) I •?. " . ~ • 353 IOCI) -I;> 7 !'-\Ii 21 I t3 J ':) .4~N I" 7 'i? c • r .:"\'ol 3 0 0 -12.~ 7.5 
•:!!3 I 93C S4 I I 5-tt. :'I 18 '::I, I ?I\ l !'7 ~ .? ~. 2P.\t, 3 I 5 3 ?.q O,P 

J!'3 2021) "'5 42 1\-F ?t l.<I 4 7, I r.N I c7 ~2 I • !'OW ;> '~ 2 - I • J (". c 
J!' 3 22C8 f c; I 5 l'\-tt. ~· l'l 44. c, 21\ I 57 f. ;> l ,I' <'W ? ;: I 10 -::! . ·7 '). 1 

•3!'3 2 :?14 cc; I 2 !"-E ~? l IP ~F • ;:l ;IN l "7 'i2 C •I ;jW 2 14 5 - I •'I - I. 3 

::~4 f f3 ?I' 1\-W :>I I 8 4~.~4N I 5 7 52 2, Git W 2 28 3 -0.fi I• 5 
~~4 31)2 '54 f.<:. 11.-E 2 1 p• 47. ~ 2~ l "7 '02 I , :> 91~ 2 J1 4 -').? -o. 1 

• :!~ ·\ A~('I f4 I 2 ,.._"' 21 IP 4~ • <? ON 1".'7 '02 c •• 211. 2 I c G I). 7 -1). 9 
~~4 5?A 54 4c N-": 21 I I' ~7.10'- I '.07 52 2. I (,W 2 :!2 F: - I • I r.. 7 

•35A f4-\ 42 .. ~. -\', 21 IP A5,Afl\ 1 ~· .., !:? 1 • c: fl"* .,, ') 3 -2.7 C'. c; 
3!=4 7 I-; f4 1 f. ,.._ ... 21 1 f4 41; , l 4N 157 "2 ~ • l r,w 2 24 I 1 - 2. 1 0 • ., 
::!~4 744 f5 ;>J ~-£' ? I I" A r: e74t\ I !'7 !' 2 I • P ''l>I 2 :JO I '> 1 • 5 ~.A 
354 c2P f'i 4 ;> 5-11. <'I IE' 4q,c2N 1!'7 "2 I ,5 .1w 2 J f. l 'l I • ., 0. 'l 

•3':4 1012 <;G I C' 1\-F ?I I A •;c .~2N I"., 'O? c .:>r"' 2 12 0 2."' - 1. ;> 
~~4 I I 2 f.. f3 '5 :' ~-'II 21 IP 4 ".: • . 1 ti" I!' 7 '7? 2.<'4\0o 2 , .. 17 I • 2 ') . ..; 

•3~4 I I!' 4 t;• 77 t--i. ,.>J II' 4 6 ,f2N I~ : 7 !' I ~&: .4AW ? JS I - I • I' -3, I) 
•3!'4 1J44 er, 7 N-W 21 l Q ~ 5 . t ?.t\ 1e1 f;> c. Jr"llo. 7 0 0 7,4 -1. :..> 

354 l 4?1" f4 ~ 1 ~-~ 21 IF 4n,;f.I\ lc7 "? I .;>I) I'> 2 20 14 I") • " 
_,. ~ 

~~4 JI': I 2 f.4 27 ~-w 2 1 IP 44,<lQN I c 7 '02 1 • ' · 2W ;> 30 I 'i r: • .., 0 .1 
3!'4 If 5 ;> 54 23 '!-[ 21 I" 4 ~.C2N 1~7 ':';> t • l ... .?w ;> ?fi l I I • 7 -0.? 
.:?~4 1e04 42 23 s-w 21 Ip A ·; .~CN I" 7 ': ;> I , <; ~W 2 27 13 I • .l " • c:: 
~~4 1P3P !:4 35 ~-~ 21 JR !"C .;~t>N 1~7 ~2 I .~OW 2 3(1 15 ? • 1 0. f1 
3!:4 lQ3f f5 t ~' M-F 21 IP .O ·; • 3 ?N I !"7 "? O,f·6 ~ 2 I 4 2 I • I -').'I 
3~4 2 I I e F.5 4!' 11.-1!. 21 IA n<0,7e'l 157 !:2 c." 2'11 ;> ~I I~ -?..~ - I. l 
~~4 2310 c;c; 14: S-E ?I I H 49.(121\ 1 5., !:2 2.~2w ? 2q 13 c.~ I • l' 

:.!~5 5e c;9 I e s-tt. 21 If' 4';',2fN I 'i7 "2 1 • ::! ~- 2 21 9 l • I -c.1 
:J<;5 214 f4 25 N-F 21 IH 4..,. C' ""' 157 52 I• ?0"' 2 ?3 4 - I .2 -c. ::i 
::iss 40C f4 J.~ 1\-'t\ 2 I I"' 4".;. F. ~~ 1 ~ '7 ': ;:> 1 .c2w 2 JI o:; -1 • 3 ') • I 
:!55 43A ~4 17 N-E ?.I IA 47,4CN 1 c:::? ':? I•"' 2W 2 2A I I -o. f.' 0, I 
:J5S 54!! 4? ! I 1\-W 21 l 0 

46. (' ""' 1':7 52 I • 32W 2 ?1:1 ::i - 1 • (. -IJ.? 

• : FIX NCT LSED FOP COl\o1F'UTllT TCN ci= T ... I" lllEA"J 

l.O 
00 



• • • • • • • • • • • 

TA f3U' I .A-f' ( CCN• •) 

F/11 KAP../. KF.CKI 19"3 J:::C'.!';f T!CN"L CAT It• 1-CP..".'LIJl lJ • 1-A''ll ~II 
c;ecui::~o WT 'TH PCF T s ! ')!:'. TC Of EP 1 p. 'ANTl'NNA t-<:IGtiTt +19.0 ~:.-r~r.c;. 

OF. II t A 'T ! ( N l'J;( .. TH!: •: i: ,. ... 

" .LC:V ( ! " c;" '= r'lilS ~F A~(") 

CAY CMT SAT CF.OM lATTTUDF LrP..G!Tl.;('F TT CT S Cl SQ L.\TJTt,r)F. LCNGTTuoi: 

3~5 f22 ~A 47 "-II 21 '" 4 ~ • <l;>P.. 1!;7 ::2 i:.g6w 2 ~ :! tr. - ' • 3 -c.,;; 
•3~5 e AO ~~ 71 ~-F 21 1'3 4~o20\I Jr, 7 C:2 4.~('~ 5 33 I) l • ,, 3.0 
• :?!'!'> 1c2e f5 IC S-'ft 21 IP 4 'j . (" f." I.,.,. !' ;> ;>. 1 t w ( : 16 7 -1.1 ('). 7 
•J"5 I 041' I') 1f S-f: . 2 l If.' ~;.; .?11N 11:7 r;2 21.r:;>w If. f) 0 P •I 22. ~ 
•:!::5 1 2 <! (- f.J 14 s-w 21 11' 4"-. ,~,.. 1" 7 ~?. I • ~ 2W 2 21 Q t • ~ -c." •:?55 1:nfl f4 1 0 ~-;: ?I IR ~)') • OllN 1!:7 ~2 r: •II;> YI 2 14 '• I • ~ - 1. 1 

3!;5 1 c: ,> ;> "'.4 7C c-w 21 1 p 6P. ~4t\ 1':7 E? I •I-;> v. ;> ?4 ') r • -' ) • l 
3!'5 l 711P 112 12 s-w ? I tr. 4t! • 7..'N I" 7 C: 1 e:: r.. ?.? w 2 .:n 1 (''I • --; - .2 • ~' 
3~5 114(: !:4 f' p ~-r:: ;:>I 11' 4~.a~t' 1~7 0:1 eE.7411. 4 21 0 ") . ·~ - '>. 7 

•3!'5 l f 56 4? 7 S-'ft <'I IF J ... t f P.,. 1"7 "2 
7. ~"- :I 0 I) -11. > f.. '• 

•3!'5 I 9 )t ~4 7 S-111 21 IP 4 .l.r2N I <;7 "2 4. !i~'A- .3 6 ? - '5.? ~., 

:!!:5 ;:()J() f.5 l'.-4 N-E ? I 1 'l A 7 • C: 2~i I 17 ':2 c • #'.- '.) \\ ;> ?.9 l -'). 7 -').'I 
• 3~ !; :<;> 1 ~ 65 .; ,.._.,. 

21 I .'~ ~ 2 • 4 A ~ I t '.: 7 c l ~i;.~4- 3 I 1 c; 4.2 -;>•I 
•3$5 :<34e c;:c;: 7'1 s-11. ::> l I" 4 '1•"'2N 1 ~.,. 51 5 I\. ]6 w 3 30 0 -n •.., _..,. 1 

35'1 IE f .3 l p 
,.._,. 

2 1 1 fl '4 7. F "IN I "7 52 ~. l .c..w 2 ;> .l l l -r..1 C' • ..., 
•3"36 310 f.4 7-.. N-11 ;>t I 'l 4 .~.tCN ·~~ 0: I 50.7f; W 2 ]0 I) C.4 -1"·'"'.9 
~ ~f- 4 5 ;> 4~ 7C ,.,_ !." 2 1 , ... l,i(~.~;~, 157 '; 2 I I • P2 If, ., 31 ') - I • .1 l 0. 1 
~56 532 ~4 n4 ~ -r: 21 I~ '•.,. =; 2~· I"' 7 "2 :<.I r,w 2 32 l _,..,. 7 "). ~ 

·~5t; t42 42 1 1\-W ?.I If' !'l ~1.~2N 157 ~?. (1 • C{,\; 'I f) 0 :1 • f: -1). 5 
•3<;6 7 2 n 54 l 2 ~ J -W :>l .... iL "-; e '='~~ I!'.,. r,2 l .O"W 2 I fl <j I • 7 -t). '• 
~~6 1" ~ -" f" .14 ~-&;' ?I I e .• ~ ~ • 4? f\: I :;: 7 ~2 ~ • <) .·."' ? 34 I l r..? ') • r. 
3~6 <;:ir f5 1C 5-111 2 1 I'! 4 .: •• ?141'1 1 !:= ., "" 1 •? :>"' ? :n Iii r:· • ,, _,... 1 

356 l I ? t' <;:; f· F P..-1= ?. I I 'I ,, ,..,. • f~,.. ~ l ;: 7 "" 1 • 3 .! 'f: ;> 3] l" - 1 • J -'.l.? 
•356 I~ 11\ c-; l c ~ . _,,. ? I 1 n t J • 0 P ~I 1 ~ ., "? c. ~ ;,,w .'1 ?~ 

..., -!; • 1 -r.. t\ 
~C:6 I A .l 4 {4 4" "-f ~I I "l '' 1.: • 1 1JN I" 7 '.:? 1 • r. 1..'W 2 "! _i :I t; • 1 ".I • .., 
J5n I" 14 42 ]!' 5-~ .!I I A c.q.:~2 ... , I~ 7 "2 1 • c n W 2 _,I) I c; I • I 0 • t; 
::!~6 1( 54 54 .10 !'.:-[' ;>I 1" ~-; <' • '• C N l f "'1 5?. I • <- ;! 111 ?. '() 3 ;-! • 2 <' • I 
~'56 1 f •) r. 42 ;> l C-\!t 2 1 19 I, r: • ?f"' I~ 7 !:2 l. J:!w 2 27 l ;.> I • I -'). ;> 
~~6 I F4 2 !.'4 21 !'-- '.!l 1 n '::f' • 7F:N I=. 7 ~.~ 1 • ~" 11 w 2 2P 14 2.f •). ') 
~~t: 19~ 2 f5 2:1 t\;-f:=: 21 I A '' '' • <>2 N tt7 52 1 • ;~" w 2 ?.5 l? - I • 3 _..,. 1 
35..; cl~C f5 .11; 11.-l!t 2 I IP ·• 7, I (:I\ l ' 7 " --" I • t: 2 w 2 27 l.1 - I •I) '). l 
:!5~ 2246 c.:; 2 I ~-c:: 21 IP a~.C.2N 1 ~ 7 !" 2 I • ~ ~~ W 2 21 4 I) • 'I -fl• I 

•35f> 2332 f ': 42 N-w ~I 1 p <.J.? tl\ I" 7 51 42.l 'lW 2 I 4 l -A.a _, ,,.~ 

357 ?F! c;~ 2c ~-" 21 '"' <. ·:;.2~N I~ 7 '5 2 I• 20W 2 2" I? 1 • 1 -'). 3 
357 224 (4 .'H : N-F 21 1 p :\ '>,Cl)N I c.7 ~'?. C.~4W 2 ?'=' J4 _,.,. ;:> -C' • ., 
~~7 ~ 5 !: 42 ?.'I "-F 21 Ill .:... 7. ~ 41\J 1 "7 !' 2 t: • r4 W 2 ,. " 5 -n • .-~ -~. "l 
~57 44 2 E4 23 P...-C: 21 If' /J. -=: • '• 4" 15""' 5? r. • f~ !\.\ft' 2 ?".' L1 - I • . i -<:'•A 
~C::7 ~44 42 21' N-"' ;>! 1 p 4•~.44N 1'57 !'2 ;:: • 1 f) w 2 ~ l I!' -1 • ~ ~ -.. 
357 f 21' '54 .Jf 1\- ·111 21 , .. h ~ · • 2 f - N l ~; .., '52 I •.,.Cl"' ? 3~ I c; 

-t ·" J. :: 
•.3S7 7Ct: t5 l 2 s-:: ?I 1£1 4~.P4"-' 

,.,_ 
. ' 5? I • ?O ~ 4 ?I 10 r. • ~ -0.1 

~~7 f.<;C l c; 7 I ~-- 2 1 IP '~'=.721'\1 l ~ 7 !'I ~~ •'• r.w 2 J7 "; 0 • c; -2, I 
~~7 1C22 <;r - ., 1 e P...-r: 21 I~ t:~ .;:>4N 1'57 'il 5~.P~w 2 25 11 - 3. ') - I • ,:, 

•357 1 04 f f .3 "3 S-F. 2 I IP '• '-i • fJ ~ N I '57 5 I ~ e. ~ta\\ ~ "' " c. "'.> -? • . ., 
357 l 2r,4 c;:q 5<'! ,.._,,, 21 lil '•C). ~ ~"' I 5 7 '52 r; .30W ;> :3 3 ~ -('~. 7 - I•? 

•3'j7 l::: :! t f3 c;: ~-w 21 113 47.34t/ 1!"7 ~? 4 .1·. 2,,, .1 I'> 4 -n • •.) 3 • 1 
.357 134( f4 '"' ~ --:: 2 1 I~ llP.!"4f\ 1 ">7 5?. 1. :1?.w 2 ?? " c.3 _..,. 2 

•3~7 15;>!') 42 l 1 '5-r: 21· 1'1 t'C'o76"J 1 ~-:' 52 2 • A~\1¥ ? I 6 7 ;> • ;::, I • .l 

• = FIX NCT lJ<;E"O FO~ C':l~PUTAT ICP.. UF H-E "'CJl"J 

\0 
\0 



• • • • • • • • • • • 
.. 

T.6~Lc l .6-P. (Cf:"NTel 

P/V t<Jll\A I< ECK t l <; 7 :J FC St T t Ct>;AL C .ATll e t-".:"l'.'.LULl. • h\W .6 J t 
si:CIJDED wt TH P(f"T srn~ TQ P tt:P l ~. •/, l'.Tr;:Nt\.6 t-EtGHT' • l q. () 11<:Tr:cs. 

rFvJATICN Ff;(lol TH "l':~N 
( t N ~j'":f'.:QNDS •1F Pl.I 

CAY C::llT SAT F.I F.V C::Er:M L.ATJ ... UCl LCNC::ITUr.f' y; ('.TS CT<;<} LA Tl .TL•)>- LONG! UDE 

.:!~7 l 53 (- f4 4<; 0:-'A 21 18 4<J .si;" l ~ 7 "2 l • i: i;w 2 24 I! l • ~ ('. 4 
•3'37 t t.Of: 54 .. S-F. 21 I '3 45.72"4 157 52 Oelf)W ?. l 0 3 -?.5 - l. 3 
~S7 1704 4:2 F-(:. "-'A ?.I I P. ~t;.14f\ 1 !.'7 '5?. t; • 11' VI ? 34 1.; '= .q - I • -~ 
3!'7 17!01) 54 75 s-w . .,, l 1 A .+'>.02" l !: . .., 5?. 2 ,2'1~ 2 13 l '=' ') • '3 0. Ii 

•3'57 l e!: II II? 7 S-lt. ;>I 1 ~ 1 <; • II :'I\ l ~ 7 !'?. :>o .1 cw "' c r:: - ~2' •A l 'I.(: 
•::!57 .2CA".' f.'5 85 ,.._., 21 18 -.P..7"N ls 7 "-;.> 2 .4n11: 2 .:12 15 ,, • 6 C.9 

:!':7 2.C34 f::! (:;7 "-J:" 21 1 A 47.7(f\. 1" 7 52 o .;.a 11. ?. 2R. 1 -r • !f -1. ;> 
~~7 2~?.2 t;: t; .-; l S-F 21 Id 4 "!. 1t'" I!:'., . 5?. 3 • CA.W 2 ;>7 l:'I c.2 I • i=, 

•3:i"! ?.A ~1 1 2 N-'"' 21 1 fl 0.loll'N IC:"' ~ l ~ <;. P. Q~ 2 11 ;> :1 • ) - I•,, 
·~~A 1 cf. <;c .,. S-• ?.I 1 P '4 ~.I) ;>t... I!' 7 ~~ 2. I f'.w ;> 11 4 -r.::::. 2 I). 7 
• 3'>A 13" f.4 1 :i f\-F ?. l 1 El / .. r:'.24N 1 !' 7 c;: I ~ F • /1. A 'If 2 I~ f, - 3 . 1 -.3. 0 
·~':B JC F. 42 a N-f ?I I" 'J '"· . ""! (-f\ l !.'7 5 ;~ 7 • J;'W R. 7 ?. ~. () 5. fl 

:?':~ ~?2 (4 ~~ 1\-"' ,>1 1 R. .:. 6. f Z't\ I ~7 "'? ?. • c: 4 ·~ 2 ?7 7 - I • ,:J ~ . .;. 
·~C:A 3!'4 r4 7 "-" ~~ t If\ ~ 'l.Jf: N 1 ~ 7 "j 1 5 7.,.. ~\'f 2 0 () 0. 2 -4.:; 
•35H 44 f 42 1F N-1> ?I I~ 4 e, f n" I !':7 51 : 1. 7 ~ ..... e 0 n '). ~ -:!. 7 
• :! 58 !: -:! E 'Ell f. c l'<-F: 21 !fl 47,l•J" 157 5<? l.? ') w p 0 0 -•). d -'). J 
•3:5El f.llC 42 ., 1\-W 21 1 A c;~.74~ 15 7 "'I ~tj.7~W 4 0 fl I 0 , 5 -1. 7 
435 .q 72f 'Ell F N-W 21 I l:l -4 7 •A ~t' . I 0:., 'j::? ?. • c4 ~\I F, 7 3 _,.,. 7 1 • r; 

358 E'l2 1'5 4" 5-F n I H "E' • J) •~. N I" 7 !02 2 • If, "' ;> 31) 
1 " 

~. 4 0.1 
J<;B <;4 f> f5 21 s-w 2 1 I H '•7 , c4" 1 f.., !':? I , J ? W ? 2 'l 1 '• -(\. J -(). ~ 

J<:e 1cse ';Q 4'; !\-" 21 IA 4 !: • 7 ?l'i I !;7 ":2 2. ~ 2'A' ;> 35 17 -? • ') 1.0 
:?5S3 I 14 4 ".3 27 ~-"' 21 I" ·1?,20N 15 7 :'.'2 le:!:?W 2 .J~ 14 I • ') - .:i.?. 
358 1?44 <;c; 2" "-\<, ;> 1 13 '•4.94N I 5 7 52 I .;:- ·)w 2 27 I? - J. l -~. ~ 
~~e 14 ii 2 f4 F-4 ~-r- 21 IP Ill>. (, ft\ I !07 "'?. I,:! 2W 2 3'; 17 ,., . ~ _..,. 2 

3-=:e lEIC 42 4 1 5-E ?I l'l ~~.qCN I '5"1 S;> 2. () 4"' 2 JI l" 'l.7 '). ~ 
•3'.:P. H3C 1"4 l 2 c_.., ?l 19 40.t:t?.N 1!:"1 'E?. 2.7CW 3 17 ' I l • 7 I • ;> 
~5'3 IE SP 'i4 39 !;-!- 21 1" I\ I'• r. (:N l !"7 S;> I ,c'lw ?. 33 I 'i ,., • . 'l c • -5 
:!SR l 7 c; f 42 I c; !E-'fo 21 I fl 4 Q. f 0" 15 7 '.'?. I .~: 0 w ? ?4 5 0 .4 ". ') 
J'5El l c; 52 ts :14 N-[ ?l I e .\t=: • r. Rf\ I '.:7 "'2 ~.7 :?1.\ ;> ;!5 Q - I • ;> -o • .:a 
~~A 21~e f:C< 20 1\-"" ?l I A ~ 7, ~(>'I l f 7 !: 2 I • 7~"' 2 ?4 11 -o." 0.1 

•:?SP. 2211' c~ -. I 2 !:-!:: 21 IP ~~.P ta.~ 157 5?. l • <C 'IW 3 It:; f:. 0.6 (\. ~ 
358 2" cc cc 47 C-"' 21 I" 4 J, ( ;?.N l" 7 '02 'J. ~4 \"I 2 2~ l '• I • 4 -a.~ 

~~c;: ~3C 1"4 "'2 1\-IO '.>I If' 117 • 34N I!': 7 5? I , 3 f'~ ? :rn 1 -'). 0 -'l. l 
~~q ~~F: 42 ~~?. 1\-C:- ::>1 Pl 4?. 7i:":t\ If 7 "<' t; • ."":tl'\W 2 ;>'l 14 -c. ~ -1. ~ 
j .. 9 4 IF ~4 I '5 !'Ii-IN ? 1 P'l '' 7, 7 1'.N 157 !'· ?. l .,;Hw 2 23 11 -C.4 0." 
~~Q 44(: !:A 3'l ~-..:: 21 I e 4 (·. c; ':! fl< 157 "'? I'.) olJW 2 ;? q 3 - I•~ -1.] 
JC:O !'114 il2 ?': 1\-\Ji 21 II' ~ 7. 7 "" I!' 7 <:2 2. t '='\"' 2 2] 9 - '."' .4 0.7 
~~9 ( 34 c;4 27 "-\\ 21 I fl 4F:. ~~N l ~ 7 <;;> 2. ~ 2111 2 21'. I? - I • ~ l • ., 
3~q 71 (: (-'5 I c;: S-f 2 I 1e 50 • 11) II< 1 !:7 !02 1 • -; HW ;> 2 5 s 1 • ~ :) . :: 
~5<; <;Cl') t5 "'1 ~-- <'I IP 49.44~ 157 "'2 C ,JO"' J 37 l f1 l • 2 -1.? 

•359 t;C:4 c;q I 0 1\- <= ?I I q 117. ]Al\ I !O 7 52 1 .5C \rt 5 15 7 -n • ·~ ,, . ~ 
~~9 l (I!' I" t'3 71 s-w ;:> l I" 4". 4 2"' 1 ~ ~ f, ;> l , 3 '3 W 2 33 l "- '.l • ;:> -'). 1 

•:!SQ 1 I 3(: <;<; 77 "-.., 21 IA 46e!'l"N 11'; 7 !: l '5E .71111i 2 ](- Pl - l. 5 -2.7 
•359 12 II(- f3 1 ~-"" 21 IA ~2.34N I !:7 52 l0.2ow 12 0 I) -15.0 q • ., 
•35q l ::! ?. f <;-;: 7 N-w .:?l 1 d 5?efl4N l c: 7 5;> 2 •I "i I• 3 I') (I 

q ·"' 
., . ..., 

~5? l~!:f': f"A C'S: 4E-= 21 IP. 49 ef:f'N l !" 7 52 ~•I "-W 2 27 13 l • 5 1.~ 

•359 1s1e 42 12 S-E ;> l l ,. 46.l'ON I ''.i"' 5? c.Jow ?. l ,, A - I • 4 -1." 

• = F 1 )( NCT 1.is:c F')Q CCM~UTllTfC:N OF Tl-E lolF ~I\ 

..... 
0 
0 



• • • • • t . • • • • • 

TA RI. F IA-I' (((,..Toi 

'""'"' KO.A IC !:OK J t t;7 ::! FCS!TJl'.:"AL CAT 4 • 1-C"".".LULL • t-AIOJ f 
secui:;i:::o lllfTH PCPT SI~f' TC f'f F ~ t8. • All:Tt;~:NA H! f Gl1T • +l'?oO tJfT!='.05 • 

o<=vtATICN F;;Cfll Tt-<C: ~l'Al\I 

( r " 5Ff'.:".:'NC<; !)F t.r.; c) 
CAY G~T SAT f;LEV GFCl.I LAT!TU'JC: LC"GITUCE' IT CTS CTSO L~TJTUf)f LONG! •ur.f 

:"59 I 54 2 E4 3::! ~-w 21 18 4 r. • E ""' 1"'7 !' 2 t.7~W ? ?1 ~ I • 7 ,, • J 
•359 HitO 54 t 3 s-~ 21 l i' !'lo30N l "'7 152 1.~2\tr ? 

l " 
0 3 •I - ·). 2 

::!C.:9 l 71) c 42 60 ~-w ?. l I'! 4!'.72" 1 ~ "'.' 5? r. • :.> ::i.., 2 34 I I' 0 • o; - t. 2 
3~Q l .. ':2 54 SE c;-w ;:> l JR 49.t ·~" l "7 !"? l. ::! 2\lf ?. 34 17 0. l _,,. 2 

•3C:<l 1 c; c~ E5 I I 1\-E 21 IP 4G 051":1\ I '5 7 52 r:. c \II 2 15 7 l • 4 - l. =; 
3!59 2C5C f5 5€ N-111 21 IR 46 .(i;>t. 157 ':2 I) oP411 ~ ::!2 l 'S - I • F:- -o."' 

•:.>59 2248 i:~ 71 ~. -11 21 li' 4"-.4-41' 15 7 "'2 :! I).("" w I- I 13 I - 1 • ~ ~ ~.,, 

•~EO 34 f3 7 N-111 21 IP 4 .~ • C 2N I!' 7 52 Jl.2(· 'W (: n 0 -~.? 2c.~ 

Jf:O 14 4 f4 20 N-1'; 21 II' 47.34'"' I!' 7 "' 1 5-;. 7(>\'I 2 25 7 -r. .o -1.1 
•::>fl) ::!04 42 c; "-E 21 IA 4 3. ~ "'!'\: I "'7 !'I !:': .14111 3 12 " -~: . 0 -~· • . J 

3EO :!?A f:4 42 "'-w 21 to 4" ·"?" I '5' !52 1.~~w 2 :-04 17 - t • ,.:; -~•I 
*3EO :ViP 54 c; ,.._<= 21 lfl 4~.7'•N I !'7 !'2 '":. 1 t~ ~ 2 •• 4 1 • ~ -t • . ·1 

360 444 42 fo 3 1\-W ?.I If' 47.3'•" I!' 7 ':? ~ • .3 .') w ?. ·rn c -o.q -1. ;:> 
*:!HI !:4 0 54 7"' N-1'< 21 I" ll 7 • ~ t.1N I "'7 -:: .~ ~. f ,·,w 2 ~s II' - r:. 9 -'.). ;; 
• 360 E3f. 42 7 N-~ 21 1'1 57.A'?~ 1':'7 :2 II• C 2W 2 0 c C) • .3 ? • '.' 
•:JfO 732 ~4 7 N-w ;> I I'! ~ .~•I 'l"I 15 7 5? 4.fOW l 0 I) -0.0 ] . ~ 

3 f. (I f I;> f-C: "" f-C:: ?. I 1 'l 4P.A<;N 1!:'7 5? J • J")W 2 36 ? ,, • s I • ·~ 
•31':0 1C1C t c; I 4 c::-w 21 IP 49 • . 3~"-l 1!"7 c;;> 0.'54W ] ?2 l" lo? -0.~ 

:.! (; 0 I 0:!2 c; q 29 "_c: 21 I f' 4f. ;.>(, >..; 1"7 ~ ;> 1 • :! ?~ ;> :>I 14 - I , ·".! -o.?. 
]f.0 1 IC:;> ">3 1.:; s-w 21 p1 4 '"\. 4 ~" 157 '52 I •~I) \II 2 ?"' I I I) • 2 (). (' 

:.! t" 1;; If c. . , 3 I "-I'< 21 I tl 4~.~~" 1 o;1 c; 2 I • l ' llll 2 32 I'• -2.;> - "l •I 
•3f:O 14"2 !:4 f"' S-11 ;!I IR 4 ~ • '0- ')N I 'C 7 '31 Cje, .P~W ? 16 17 0.4 -1·" 

::!f:O l 60~ 42 4'i !=-E ;>t l'l 4" • r. JN 157 ~2 I 0 c R \<II 2 32 15 (). 7 •) • 5 
•31'0 lf42 f4 7 ~-1.N 21 18 44.C'2N 157 52 4 • 3 '.IW l 0 ') -4 • ) ~. 'l 

31'(' 1 702 54 '51 ~-r::: ?I I e l•':l o CQI\ l !': 7 C::?. l.~l'W 2 33 I .; .... .. !) • 'i 
31'0 17C:2 42 IP s-w 21 It< 4-'l.7?.1' 1!'7 5?. l, 74W 2 24 l I 0 • '1 ('. 3 
:.H: O lf'4P '54 15 ~-w ?. 1 te 4<>of"N 1!57 5? 2 .r~ '"'' ;:> ?? l') 1 • 5 ~. f-
Jt:O ?. J 0 c t:5 c; I "-c: 21 l'l I\ 7. 4C"' 157 ~2 2. 2 'l ... 2 29 1') -o. 'l ':'•A 

• 3f0 :;::: 150 c-.. ~ 7 ~--::: 21 l'l l ")•~ON 1 5 7 5? I• <;~w t I 0 0 2?.J '). 5 
*36C 22)2 t:3 3!: N-"' 21 If 4~. ~•FN I!' .. '52 1.5 ;.,w 7 13 l !; • ?. f: • I 
3~0 2.132 c;9 72 s-w 21 Ill 4 7 0 ,> •!I~ I ':'7 52 (' • c " 2 26 I) -o.J -1. 5 

+ Jf I 240 t .\ 72 N-F. 21 I Fl 4 7. 1'13"' I!'.,. 51 51' • 711W (• c 0 -1). 3 - 2. -;· 
Jt: 1 3!'2 42 35 "<-': 21 I" 4. 7. 7')~ 15 7 52 r, .r ,, w 2 21:' r.; -c.~ -·1." 

• :: t: 1 430 f4 c; N-W 21 11' 4G • Sl)I\ 157 52 I • t:?. V. 4 I 1 5 1 • 1 1. I 
: f 1 ·44 ~ 54 '1<; N-F ?I I q 47.t:)N 1627 ~~ l .2ow ? 31 2 - I • 1 - c~ • .1 
!I': 1 !OJ" 42 211 fl.-W ?. 1 t:-l 4-, • ~ Af\' I~ 7 '?-~ t • r ~w ? 2:; 14 -o.6 -o." 
:!El t: 3E !'4 <'I ,..._,, ;> I If' 4 t: • ':' ')" I !'7 5? 1.<:9w 2 27 I?. - I • 4 '). 5 
30 724 ~5 ?P. ~-!:' 21 I" 4'f.92N I 5? 52 2 o F 2\1. 2 33 IS I • 7 I• 3 
3 t: 1 <; l c f5 J'O !:-Vi 21 I" A '1•61J"! I': 7 "'2 0. ('..,"' 2 35 1 6 1 • c; - I• A 
3El 1104 t'3 5C s-w ?. I 18 4 ''1 •6'3N 157 5?. 1 .f:)'• 2 34 I"> 1 .~ I). ) 

•.:?f 1 12'5 t c;;g 11 "_.,. 21 11' 47.0·~"' I 57 "'2 c ...... .., 3 17 7 - I .2 -o. o; 
.:! t: I 1404 E4 3'0 5-'5 21 I~ 4Qol4N 1 ~ 7 ':2 lo74W 2 32 15 '). 9 0.3 

•3t: I l !' 1 4 42 Ill 5-F ;>t I"' 49 • f. 2N 157 "? Co30w ?. 1-: ..., I • 4 - I• 2 
361 1 5'51) f4 23 S-\11 21 If< 4~.;t:r' 1!'7 2 ?o04W ? 27 I ~.~ ·). ~ 
.:!fl 1612 54 ti' S-E 21 19 5~.?.~f' 157 2 I .3?w ? ?A I 1 ? • l -0.2 
Jt: I H5" 42 5" s-111 21 l I' 4c. t-21\ 1 ') 7 ?. 1Jo30W 2 32 J I .4 -1.2 
3(; 1 l <; 1 t t:S 1 P. 1'-1' 21 I fl 4'3 .c 51'. 157 2 Co!06W 2 21 10 ~0.1 -0.9 

• "' FIX NCT i.,<;FO FOR C'JMPUT"'-TICN OF Tl-£ ~F. Mj 

..... 
0 ..... 



• • • • • • • • • • • 

T l>IJL <:: 1,1-e (CCNTol 

~/V 1(,6",6 I( Fl'lK I 1<n3 PC '5 I T I C !I. Al Co\ T ,to H:!l.ICLULU o 1-AW.tlt 
SFCUR'OC "J ii-' Pl'.:i'l T stn: TO PI<"~ 18. • A!l.TC::NN.\ 1-FIGl-'T• +19.0 ~i=.-ri:i:.s. 

DEVIATICN "F' c"' Tl-IE "" '"' ' < I"' ~ E"."O~ ' C'IC: ;JF A'"1C) 
CAY G~T SAT l::L"V ( i;::"' LAT I Tue= LCl\GITLCE JT CTC: r: rc;a Lll.TTTLDi:: L '"'"IG t T!J!)F. 

•3E 1 21'.''::l'I t'5 J? .... _.,. 21 11:1 Ill, 701\ 1=1 ';2 3 1 • ;>"I'. 2 22 f.- -r • 5 ;> ~ . 7 
• )ft 2221' c::., ? ;> s-c: 21 1 A A]• 14!1: 1';;7 ':? 31.f'f.W 2 23 2 -c;. 1 30,, 
•Jt' 1 2250 FJ 6~ ... _.., 21 I"' 4".:. ?.~"- l "'? ~~ 27.7'h· 2 25 I - 2. o '3"'. 3 

'?!2 12 <;Q ?P. ~- ... 21 IP 4<;. :> "" I" 7 !:2 I • :! .? "' 2 ?:J I') I • 2 -0.2 
1f2 154 "i4 2 'l "-E 2t IA 4 ·1, ~ 2'·1 I': 7 5? C.~4W 2 22 0 c.2 -"I,"' 

•::?f 2 ~c "! 42 1 c "_: 21 I" 4 ·1.2til\ 1!:7 = t 57.flw 2 q !'.' -(). "'; -3.~ 
::?f2 ::?4 C f4 2-; ,.,_.., 21 I A 47,221\1 t '57 ~~ I • <;' t'W ~ ]I) I c; - t • "I "). c; 

• :'( 2 4C'O 54 I 3 11.-F" 21 I<: 4?,CHN I':: 7 f-2 I, 2C'l W 2 If 5 -1 • 2 -'). 3 
3!:2 44C' 42 72 r-.-w 21 19 4",('f:N 1 !:'., !'.'I 5<; ,31,w ;> :15 17 - :'.' • 1 - :.>. t 
:!f 2 ~42 ~" c:~ ... _ ... :>1 IP 4 7." '=" t "7 !:2 ~ • f;. (''"' 2 ]l 7 _.,. "'7 -o.n 

•Jt2 f?? t5 !"2 -E-v. 21 1•1 4 7 o1 rN 1 c; 7 " I 4 '5 .<; ow 3 36 I - I • t) -1~. 6 
~f 2 ICC4 <;<; t e N- "'. 21 tR 47,4 <)1\ 1 ~,, C:::?. t • 3 ~II 2 24 6 -C,9 -1). I 
Jf 2 1('22 t3 (.1 5-~ 21 J.'I A;;,02N I~ 7 ";> f-.. :::: 4. 2 l .J (l 0." c; ' I 
::?f 2 114" <;o 4 '! ,..,_.,. 21 I 9 4t'o?ON t c:: 7 !'!? c. ((•II ? 15 t (, -2. ') -~." 

·~t2 I:! I SI E4 I 3 ~-F: ? I IP 4 ,~.ci;" I!: 7 ";> c. != '• w 2 19 0 I). 7 -o.o 
]f 2 t c::.02 fli f-. 0 ~-w 21 t ~ 4; e2f-N t !:' 7 !:.? I • :! ;;> w 2 .J 2 1 1 I , l -~.~ 
:!62 lt(l2 42 4<; ~-f: ::>t I 'I 4n • .:>c " 1 57 52 2. ;> ~ io. 2 33 15 t • t '). ~ 
J(:;?. I 7C15 ~4 (:1 ':-~ 21 1" 40,f:2N I': 7 ~2 l,J2W 2 .H ~ I • ~ -·')." 
:!f.-2 114e 4;> t I'; c:-w ;>t · 1 9 fl ~ •~ ~N 15 7 "~ r. l. 3 C.\ ~ 2 ?2 I(' I . · ~ _...,•I 

•.:ie2 1E!:4 ~4 11 5-W 21 1" 1• · -; • f 2 N I 5 7 !:?. 2, I,, ,,, ') If> 7 1 • 4 ") ... 
:!f2 201C (:5 is f! ~-<: 21 19 li 7, J4 N I f 7 "?. 4. (' ;> ·~ 3 ?'i "I -') • . 3 2. I."; 

::?f 2 2202 f-3 ~2 N-C: 21 1 1 li '), 30N t 5 7 ~2 1 , C rlW ;:> ? I 3 r\ • t -:) • 4 
3f2 231)4 «;<; (:4 ~--= ?.I I~ 4 fl, r, Cf\ 1!:7 5:> t.c;ow ?. 2"! t4 C,4 n .''\ 
3f2 2::?50 63 1 7 "-Ill 2t IA 41j oC"N 15 7 =2 t. 7li w 2 20 0 -2 •I I). 3 

• 3f3 50 r.9 i= s-w 21 l"l 4.,. ~ 4f'\ t !' 7 ~?. J,4'1W ;> <;l 3 - t • 2 2.,, 
• )f 3 1 Cf' 1"4 q "-F 21 l':I 54,c~N 10: 7 5;> "'. 7~\ol 3 1 0 1 f,4 ,.3 
•3E3 24 '! l',4 71; N- ... 21 IP 4 ."1 . 5 4 ~ 157 ~;> l!:.(6W 2 2) 0 I). 3 14.2 

:!c3 34 ~ "" 3~ 11.-f'. 21 l .'1 47,5'1N t '5 7 52 C •I '111 ?. 29 A - t: • .-::.. -1 • . 'I 
• 3(:;3 442 f li 7 "-"' 21 1" 5° . 36'J t !:'. 7 ~ t? .3. 3 ~1 \t: .. 0 " 1 I') • /4 I , ,3 

:Jf.:3 454 54 SC "-~ 21 ll~ 47,C4N I~.,. t:? I • :::i -~w 2 30 t4 - l • 2 -'). t 
::?f 3 -= :'4 • 2 22 f'..-w 21 I ~ 4.,,52" t "'7 52 1•~ 2 W ? 2"' 10 - I , 6 ··~.? 
.H3 f 41) !'~ I c: "-l'r 21 I 'I 145.';f.N 157 ~2 2.?. ~'t! 2 22 to -2. ;> 0. >I 
:!f 3 7 3 4 t5 4C ~-E 21 J A 4". c P. " t ~· 7 !;;> 2. •:1, "' 2 JS 17 ~.?I 1. ~ 
J(-3 <; :> O 155 "" ~- ... 21 I .'' 4A • ';l .,~ I!:' 7 52 ~.7 2'11 2 ]!) .3 "I. 7 -'J. ~1 
:! (:;.) t c 41) c;'; 4~ !\-F 21 IP 4 t. ;> 6 ... I~ 7 5 ;> 2,1 .~w 2 ] .1 I - 1 • •l 1 • ~ 
::?F.3 I I 1 2 f '.' ~~ ~-I> 21 I 'i I~":: • ,..l <) t\ I ':' 7 ~:? t • c ·~ ... 2 ,2 12 1 • :1 -~.4 
:!f3 12 2 P <;<; 1q ,..,_.., 21 l f 4 ~. 6 CN I !': 7 "'. 2 2. 7 ., ... 2 2"> 12 -? • ,:, l • ?. 
Jl'3 14 14 f4 «:- ~ ~-I? ?I I P ,_. ~ ."' 2 PX l~? <;;> I ' ~'l ilr 2 Cl;> 15 0 .. '1 'l • (l 
:!c3 t ':: c F. 62 I 5 '3-F 21 IS 4 <'l ,.: f!N I"~ :; ~ I • f. ;> \ti 2 2.1 l O I • 'i 0.1 
363 ti<(\ c c.:. I 5 <:-llr 21 I 'l 4 'l , ·JllN I!: 7 52 I. 74 w 2 ?2 to 0. 'l 0. l 
3t:3 l f 20 . !54 24 ~-P. 21 I -~ 4 9 , 3~N 157 5:> :! , l'lW 2 '"' 2 I • :> 1. 7 
3f3 lf ~4 4? !"~ ~-w 21 ie "0. r. 4 r.. 1 ~ 7 "i2 :C •I 6 11 ;> :! t 1 5 I • 'J ry. 7 
:!f.:3 I l'OC !;4 :34 <:-w 21 I fl '> 0 o46N 1~7 5;:> I• c •1W 2 JI 14 ;> • ] ('I."\ 
Jt3 19 2 4 (:;5 2" N-F" 2t If! 4". c 'jf\ l ~ 7 ';2 c. ~ ., ... ?. :>7 t3 -c. 1 - ·i •A 
Jt: 3 2 I 111 t !" 25 ~-w 2t tH 47.~.~~J t !'; 7 "2 2 o4">W 2 ?c 2 -o. i; o.4:' 

•JE3 ::: t c: e <;g I -~ ~- E ? I I" 51 • ; 6" 1c::7 !:2 ': ,g4w 2 1 J 0 3. '3 4. '.i 
3t'3 2JCIJ t'3 45 N-'11 21 ta 41' •~ON t "7 ~? 2.tt.W ?. 35 17 -1 .4 c • .., 

• = FIX NCT USED "OP l".C' ... PUTAT !C"' C}F" Tl-<: t.'F. 61\: 

I"" 
0 
N 



• • • • • • • • • 

TAHLC lA-e (CONT.) 

FJ/V l<A"A K F.CI< I 1C'?3 l='CS! Tf ('.t, AL CAT/I, t-CNCLULl;, 11AWAff 
SE CU Qo= I) WITH f'f'JP T <;(l)E TO pf':" I~' 'A,.. .. !=t NA 1-'E t GHT. +tQ.') ~ E ? ~ nt;. 

()fV( l\T (0~ "'FC"1 TH":;: !.!F'".l\N 
( (l\J ~~Ct:"f'-4r>~ '1F '\~<:I 

CAY GMT SAT '=Ll=V Cf •: II LA"'!':"llOr LC"i;f":"ur.-: f T CTS C"TSQ LATJTLl'C:: I nNG r -·J~'F 
3f3 c.?4? <;G 45 ~-Ill ?I IP ~o. 7t:" 1c7 '52 c. 7 ?.• ? 2;1 13 2.~ -'1.Q 

3f4 20~ (4 42 "-'= ?I IA 47.!l~N 15 .. ~? 1. 321> 2 ?~ I ry -o .f. _,,.? 
•3'!:4 2"'f. 42 t 2 N- r:· . ?I If.' 4 7 • C4N 1c7 !H ~i;.4nw ?. 15 ~ -') • . J -2, I 

~., 4 .?4P f4 2') "-A 21 I'" 4 f. • 3 ?.N I 'i7 '5 2 I • c "1> ?. 27 12 - 1 • ; 0 • c; 
3t:4 43f. 4? 15 I'. •i-w ::>I 1'1 '•.,. ') ~"' I '5 7 ~? 1 • ~ ~ w 2 :."2 " -r:. 7 -~.:> 
..Jt4 ~A~ !' 4 4".; "-" 21 IP A6.~~N 1 !' 7 ".2 1 • I". >:I \l 2 34 17 - I • 2 -'). 4 
3f4 f4f f.5 11'! 5-r= 21 1>1 AQ • ~'.Hl I'::"' 5? 2 • ?."IW 2 ?.4 7 I • :1 '). ~ 
3f.4 E :12 EO: ~1 ~-Ill ?I If' tit: .J?N I"' 7 r; I !' c;. 7f 'N 3 37 JP I • I - I• 7 

•364 1212 (J 7 5-A ?I 
I " 

'•3o02N I!' 7 c:; .~ ~.eta.~ 4 .i 1 -5. 2 ·°'•A 
•.?tA I :11 C c;-; 7 "-Ill 21 I 'l I 0 • '12" I "'o7 ~2 !: • 11:: w p 0 ,., c :>. 7 ) . ., 
• 16A <;3F cq I I !':-" ?I l!l 46.r:~~ l ~? !01 fF.A'3W 2 I I' 7 - <! • I -2.~ 
·~t4 I r.2 2 l'J 7'5 ~ -F. ?I I" A q . I 1>'1 I<: 7 e I ~":. • ..;,"fl 11 0 " 

_,.,. ~ -1. i:a 
3f 4 111 A <; ~ 73 N-W ?I If' '• " • t~ 2 ~ 1 57 ~I !jC, .1 l!W 1 J f1 I~ - l • r, - ?. • I 
:'f:A 1 ~;! t ~A 2C ~-E ,'I I" 4 ) • <; ~" I ".' 7 "'2 1.r. •H1 2 ? ' j p I • n - r: . fl 
3f 4 151 0 F.4 4 I ~-w ;>t 1 2 4 ·1 • C: 2N I"' .. '52 I .• .J ,_1 W 2 .l ., l'i I • 4 - •). ;~ 
:'f 4 I ~":F. 42 '54 !'-F'. ?I IP '•'1 .14"- 1cc7 ";> 2.I'"" ;> ~q 16 " • -:i I"). 7 

• . 164 17(1 !' ~ 4 7,, ~-~ 21 1 8 4 '? • :) 2N I".: 7 "2 c • ~ 4 w 7 'J () 0." t • 2 
• ·H:4 174f 42 14 ~-- 2 1 I >j 5·).~)~"' I!:"' 52 I , 3 >\W 2 ;:: I 10 ?.4 -"'•I 
• .1t4 I P.18 t~ c; "-E' ?I I e I~ : • t? O"J l'H !: I ~ ~ • <;: ~w 2 I 'l 4 I • '> -? • ~ 
•364 I "~e '54 7 C-W 21 1q :Pl• :J 4" I" 7 ~~ 2 .1:4 'JI 4 4 I - , • 9 I • 2 

lt:4 2C? ':J f5 71 ~-\0; ?I IP. 47,1 6 N I <;7 '5? I • 11"~ ;:> 3 1 I - I • ') -':'. 4 
• 3f4 2 2 I ,1 €1 "'I N-E 21 IP. 5 ·3 . ~ ?.t\ 1~7 ~ ~~ 42 ,p :. ·.1 3 ~f\ 

.,. 
~.~ 4 I• 4 

3t:A 223f <; ~ 3" 5- E 21 I '1 4R.g l)N Ir. 7 '52 I , <:; >J W 2 213 14 ';. ~ (). 5 
• Jt:4 24C'C €3 1 I "'-IOo 21 IP .,7.4CP.. 1 ~ 7 ~2 ~. c 2•· 3 1.; 1 -o.~ 1 • ~ 

3F.5 20 <;q I" ~-11 21 1 8 AP.rA~ I'S 7 ~2 C, G "- IOI 2 21 I f) (" • F: -~.5 
3t::5 114 f'4 It:: N- "' 21 I Fl l'f '3of>6N 1~7 "' I ~'; .A ('IW 2 21 7 o.5 -?. • I 
31':5 zce 0:4 'i2 ,.._. 21 I e 47.~2N 1"' 7 "2 l. l? '~W 2 .JA 16 - I .') -I'). 3 
Jf.5 :;A 2 42 42 N-E ?I If' 47,34N I~.., ~,"? J • ~ •1 W 2 3J It' -".'. ~ -0.4 
1(:5 4~f !;:A "c N- i=: ?I I~ 4 7 •~ON I c., ':? t • ~ "W 2 2'? ;:> -c.~ f). ~ 
3(: '5 ~JI) ,c. 2 ?': "-"' 21 I" 4~. ~~"" 1'57 t;2 2 •I·' w 2 2'3 ~ - t • ., 0.~ 

•.?t:<; El4 !' \ 11 N-w 21 I A 45.42~ 1 ~7 ~;> 1 • 3 ;?'II 5 t 7 7 -?. • 9 -!"'. ~ 
.?155 744 ( 'i 51' c:-=· ?I J<=I "J).? ":"' l ".' 7 "i? 1o72W 2 33 4 I • l ;>. 2 
JI: 'i c .10 ~t', I 7 ~-w ?I I fl 4 ~ .t1?N 1':"7 ~:> ~.I rlw 2 ,;y, 12 I • 4 - l • 3 
Jf 5 Ir\ 14 c; \": 3 .') N-" 21 I~ I\(· . ;1 f:I\, 1 ~ 7 !': .? I • ;:>')W 2 ~I I'' - I • 1 -'). 1 
3f.5 11 ;>C 1'3 ? ~ C- I\ ;.>I 1 •• 4 -:: • . JO~ I ~: 7 ~7 2 . Ci\ w '.' ;><1 l J I • ~ '.'.I •• ~ 
:!1:5 l I "' F c;-; ?C "-"' 21 In A<~• 0 :'>N I '' 7 ~;.> I • ' ;.> Iii 2 30 " - ~.2 "! • 1 

•3tE 14 22 f4 7 (: ~-r :? I IA 4~. ,.:,'~N I" 7 'C2 
I • '"'"'' 

2 ?!" I ~. 4 ..., • 4 
3~5 I~".' A 4;> l 7 ~-c:: 21 Ill 4".74N I" 7 "2 l • ~ q \tt 2 22 0 I • <; -') • I 

•3f5 l f> I :J f.4 <; ~-ti 21 I R 4 1~ 0 4fN I ':-7 52 3 _.,f, W 3 11 I -'1. 7 2.5 
='~ 5 t f '5 c "2 4f ~-'Ill ;>I 18 c= t'). 1 ~" 157 !'2 I . 2 Ow ;> 32 l '> ;>. v -0.:1 
3~5 11'04 54 2F, ~-- 21 IP 51 . 51' N I°" 7 r.;2 2. 16 # 2 ?'i t3 2.4 0. 7 
3t5 19~? f.5 42 N-<: 21 II.' 47,Pl'N I 57 152 I • 20W 2 29 13 -~.3 _,,. 3 
:Jf.5 ?. I 20 E5 t f. fl.-1> 21 I q ~,.ft:~ 157 ~2 ~ • 1 HW ;:> 23 in -•> . ~ I • .,. 
3f5 23CF f.3 32 11.-w ?I l <l 4~.!J~N I c.,. ~2 I • ~ )W 2 2Q 12 _,.,. 6 0.0 

210 f4 t I "-i:: 21 If' 41.'. ('')I\ 1':'7 "? t:. •:'OW 2 33 14 -n.? - t • ;~ 

• I 250 42 13 t-.-f. 21 10 43 ,44"1 l"' 7 !i 1 5F..02w 2 19 0 -4. e. - 3. 'i 

• .. FIX "''=T 1.JSED Fnl< Cl:'"'PUTATICN CF T 1-i:" ,.f:.A"I 

.... 
0 ..., 



• • • • • • • 

T t.Hlfc I A-1'! ( CON"t • I 

f:i/11 I< At.A KFOKt 1 <;7 .l FCSl"!"tO,.llL CA"!" .II, 1--IJl\CLULL, !-'A.WAit 
SECUR~[' Wt TH PCf.' T s tor: TC' PTFP IP• 'A.NTO::"'N~ t-E T GIH • +IQ• I' II/<= Ti;:'.P5 • 

"E"Vl~Tlf"l Ft"(o.1 TH;:' "'~'"' ( TI\ :';f°CCND'! f'.!F .\;-1 i: , 
CAY GMT 5lT r:u:v r:r:: ~ LAT! T•JD'- L• .. NG t .. ucr: tT c-;- s CTSO L\Tf.,.IJ')i:: L LJ•lr. l Tl)')F 

• 1 ~SP. f.4 1 2 N-w 21 IP "J ·" 41\ I !i1 ".'2 l. ~ 2\41 5 ?I'! Q _,,.. ~ _,,. ;> 

I 434 42 F-1 N-\\ ?t I A 4 7. 1) 4 ~ I ';7 !=2 I, )•HI/ ;> ~ l I - I • ;:> -0.1 
l 5 5 (' !:l 34 N-w ;> 1 IP '17 • C·· 2"-' t" 7 <;? l • C9W 2 ~ 1 l"i -1. 11 --:". 4 

• 1 f-2" 42 7 N-111 · ;> I I" 34, 74N 157 "'2 ~.e ·~w 12 ') ') 11IO.5 4 • .,,. 
1 F5". t5 ;>;! ~-': ~I 1 f " c::o • .:. c:-.i I "'7 tj ;:> 2 .t ~II< ;> ?".I 10 2.2 •) . .. 
l e '2 f.5 4 3 ~-w !I I q ~". 7Q~.J I<, 7 '51 5q.7.;w ? 31) lq ?.. • 5 - I • 7 
I 1037 f.3 f5 ~-w ? I I g 4.,. 7 81\i 157 5;> 0. r-11 w ? n 7 0 • F- -').t-
1 10<;4 c:;o 74 1\-f' 21 It' 47.C""" t <i 7 "'2 r.. ~4 w ? ~ l 17- -r • ·' -'1. /:. 

• I 1?24 f'3 7 ~-w 21 17 5 4. f · 01~ 10:1 "" 7 .;.? ~)\¥ 2 I) 0 -~J.~ r:; • .., 

• I I ?110 ~<; I I'! "-Iii ?I IP 4!J.n2" I~ 7 !: ? I , <: ')W ;> 15 " -2.2 -1. 1 
1 1~34 ".4 ?~ ~-~ ?.I IA ll ".:l. fJ ~ ,., 1<:7 "? I , c 'l ii 2 :q I" I • 7 "." . ., 
I I <;;>O "4 2e ~-'I. ~I IP. 4 '). 0? I\ I 'i 7 5?. I , ..I;~ w 2 ?1 ;> I • ., -~.~ 
I 1554 4 ;> 5'~ ~-f. ? I 111 '~ .:~.qCt\ I "i7 r: ~ I , o "l'I ?. 1..1 ') r. .1 :') • .=_; 

1 1712 '54 73 ~-w ;> I I!" Afte79~ a~~ !::?. ~ • ;= ~w ? ..IJ ~' ,, • ".'.> '). 'I 

• 1 1742 42 I .l s- ... ? 1 ll' 50 •I 01\ I~~ 1 ~?. I , ~~0 w 2 1 ·~ q I • 9 ~ . ~ 
I 11111e f5 I c "-f. ?.I IF ,, ':'!. 7 2"' I ":7 ~:? "). c r ... w 2 I'! .... " .. . ., -o. 3 • I 1 ·~C2 "4 7 ~-- 21 I'" ;> 4. 4 :~'\ii IC. 7 C:;> l11,4'•W 4 I) ,, -£' J. 1 •':> ·" 
I ~ r ~" f5 47 .... -\Ii ? I I '3 4(.?t)t\ I !.P !'2 ?. • t' ~w ;> ?9 7 -? • "l 0. -1 
I 2 ;:'CF c;g 2..1 <;- -: ?I IP "''), 3<P\ I" 7 ':' ;> I• J •J \\ 2 2-" 11 2. 1 -n. I • I 222t .. . 3 71 "-W 21 Ir 4 ~. 7 ~"' l ~-, 5? ~ • l !1W c; 11 I c. ,., ,.7 
I 2354 <;; ?( ~-\\ 21 '" 4q. ~~~" I c., "'? I• ·; "W ? ;>4 12 I • 7 (). 5 

• 2 12 f3 7 t.-w 21 I 'l c; f. 2 J .... 1~7 C::;> 2 •?. 'lW t'I 0 0 I '1 • ') '). ~ 

2 I?? f4 ?3 ~·-r: ? I IP 4q • C'Af\J ts.., 5:> I • I' 'l w ? ?. "? I I '). ~ - :) • 4 
? ~~e f. 4 3f f><-;tj ?.I I~ 47e52N I 'i 7 "'2 2. (.4 '" 2 2·~ n -r •? '). ,;. 

2 ~40 I.? 4-; ,..,_::: ;>I I fl 4 .... ~ 1•N I 5 7 52 '.:". ~;,. w ::> 2A .! 
_,. .6 -'). Q 

• 2 4!;!' ~4 (:" "-" ;~ 1 I" I\" .o<.EN 1'07 <;;:> 7 • ~;:!W I 1 ') ., 0.5 -~. q 
2 C::2f: ~2 I p. "-Ill ;> 1 IA q7.P2N 1 r. 7 "2 1 • c: (' ,. 2 20 0 -1). 4 ':' • I"\ 

• 2 fl 2 f:5 1 ~-~ ? I I '.~ ~? • (' '.)N I~ 1 51 !St' .t::4W 2 0 I) -f.?. -4.q 

• ;:> E 51". !54 7 "<-W 21 In '51•4 2N 1~7 5? 1 • .J? w 7 0 "' 3.? -~.2 • 2 7C::4 t".' 16 f-F: ? 1 I" 5i).C'4N 1 '.o ., c;2 e. 24 ·.-. 2 33 I 1 • 'J 4.e 

• 2 <:4 2 f5 l I ~-w ?I I q ~".'. l 61\ 15 7 52 ? • c:: ~ w 6 0 n ? • •) I • f) 
2 I 13C t, 11 ~-It. ;~I lR ti~.~':"- IC::7 C::?. 2.t4W 2 ? I 5 0.4 l • 2 

• 2 12 4" f.4 <: ~-': ;> I I e J~.31, .. l '57 "'? t • nr.> ill 2 I') 0 -0.~ n.4 
?. g4;> t'5 ~] ~,_C"' ?I 11::.. 4He~~f\ 10:7 c;? : • ~ · l w ;;> 27 I (' • 1 - I. 4 
2 21JQ f: .] JP 1\-"7 21 1 R l\'1.6?'1 1 r.:;7 ':I '!: £ • F "J W 2 11 ') I • _, -2.""' 
2 224f c;:<; 6f: 5-~ 21 II'.' 4 __.•I""' 157 ~? ? • 4 ')Ill 2 3() 14 -1. ') 0.) 
2 l:~Pl f'3 23 "-w '?I Pl 47oP2"' 1~7 £:2 2.c~w 2 20 14 -() .4 ') • F, 

• 3 32 c;-; fl ~-II ;;> l IA ;> f. ')I\"' t '5 7 C::2 J. ~h'h 2 A 4 -~:::>.?. 2. c: 

• 3 ?. I e ~4 1'!4 I\ -r: ~ l IP 47.l".N 157 52 31.o·~w 2 3(1 I) - I • i) 30.4 

• 3 241:' !12 14 "-E" ?.I IR 47.7ft-. l <:: 7 ~2 I • J 2\oi 2 IR 9 -r. .4 -1'1.2 
J 411'1 !:4 30 1'- ::- 21 I 1-l 4"'.34N 1!:7 !'? I). 6f. w 2 ?4 ('\ -·). -~ -1).A 
3 "~0 4?. Sf 1\-w 21 IP 47.lf>N I~ 1 "'?. l • 201¥ 2 :in 0 - I • ") -1). :1 
3 !:~".- 54 ? f. "-w 21 IP 47.16N 157 52 2. 4')\li ;;> 2A 3 -1 .o (). "I 
3 7Cf. f.5 34 ~-c: ? I t.'I !)'J.4t')N I <;7 !:? ?.P?W 2 ~3 16 ?.2 l. 3 
3 ec;2 f5 J('I ~-w 21 I~ 4:~.;::>"' l'.:7 c: 2 0 .3::-0W 2 21'- I l • 7 -1.2 
3 11'24 t;G 47 "-"- 21 IP 4'!.121\ 1'07 ~2 2.52111 2 11\ 16 -0.1 1 • ,., 
J 1044 f.3 46 s-~ ;:> 1· 18 4<lo50N l '."7 '5;> lo7'•W 2 24 "I 1 • 3 O.J 

• = FIX NCT USFl1 FO~ CGllPUT4'! ICl\I C'F Tl-'t;' "i: t. " 

..... 
0 
~ 



.. • • • • • • • • 

T/>OL!: H•P (CCNT.J 

Fl/V I< A fl.A l<l:CK l I c;73 i:csr rr ci.:At. CATA• 1-CM:LULU t ~AW a tt 
c; '=CU l'?F !) Wt TH PCPT SIDE TO Pr F.~ t "I • •A.,.TE"-NA ~' t=fGH'tt • t,,. (' ""' ri:-::ic; • 

l"l <'V:ATtCN Ff:"O.I T~t"" yr AN 
If fl. C.F(t::M.15 OF A"'( I 

c•v GMT Sf.T i=L~v (l'."'.:M LATtTur.i::- Lrto..t;•TUl1~ t 't er:; Cl<;O L .\TfTL">I' l'1NG1TIJl)E 

3 I Cl O t;:c; 1 7 fl.-W :> l le 4-: • '3 '5N t !' .. .,,, 
2 • C Al\ ~ ?.5 11 - I • ~ ·1 • ., 

3 1:!4? E4 "3 5-F 21 I A 49.24N l 5., ".'2 I• "'AW 2 ~3 15 c. ') '.>. 3 
3 1530 f4 .. ~-\i\ ?I Pl SI •I .. " H1 !: ;> f • nnw 2 15 I .1.,, r:. ~ 
3 I!' !':C 42 <;4 <;-F . .21 '"' ll~"l.4"?f\ I!' 1 "'" I • J;>W <! Jll I" " .. -n. 2 
3 t 7 t f. !'4 ~!= ~-w ?I ·~ 

4~.l4N I!:" 5? I •(I l>W 2 :!i? t fl .a _,, .4 

• 3 l., J 1; 42 11 !'-W ?I I!' "I .I.?~; I t.;1 C.;:J I . :Mw 2 11 ., ? • .-: -". t 
J IP!'': t=-.r:. 2~ "'-" 21 I u 4...,. ?~t\ ,.,., !: I C. <;. 7 '- W ? ;->4 .. - (\. r; - I•., 
3 2('14() f !' 32 N- ·11 ?I I" /J "). c; tl~ Ir; 1 !02 ;•. 11.w 2 H' "' - I • r, " . ., • 3 ;140 C':j 111 !=:-t=' ?I I" 4 I " ' 4 t-. l""' "I !11.l' llW ('- Ill () - ,.. . ~ -(:. ~ 
3 ;;>?f , _ J 'Vi ~--w ?t IA 4 ' ~ • 11) •J 157 ~ ,• (' '(.F- l!j " J4 () -0.~ - t. 4 
3 i?:'<'E c; 1 43 ~-¥! :?I '" ~}'Jer4f\ lt;., ":.! ~. r 11 w ;? ?F. 12 ;>. 7 '). ~ 

4 t34 l".4 34 "-" 21 p : 4 7. r 2N I~ 1 !:2 c. r ., .,_ 2 ?J t I -n,1 - I• q 
4 3tP l".4 24 N-w "I I'-' 47,J4N t !: 1 ~2 l •' ~w ? t<::> ? -n •a {" • l 
4 ? J 11 4:? ~~ ,.._f ? I ! 'I /J 7. t_l?."' I <;7 r: t ':' ~ • 7 "W 2 ::'"' 0 -~ .4 - I• .. 
A !'02 1:4 c:;~ t\-'11 ,>t I A 4?. ~ '°!"'J I "'1 '52 r" • ., ~ - 2 30 I -':" • . l -~.~ 
4 !:i?2 42 tr- N-w 21 IP 41".-;: ?N t !: 1 !:'2 I• J 2W 2 24 11 - l • :J -::i. 2 • 4 ~2C f ':' t 2 ~-~ 2 t IP '::~.')PN I" 1 "? 2. '.'. 4111 3 I~ 9 ?.4 c • ., 

• 4 f'04 ';4 ., ,.,_'A ! t Ir. t2,72N t"? -::2 4. "I'll< ~ I) () 2415 3.2 
4 F02 fS 7:! s-w 21 I':\ ,, a•.: c"' I!= 1 !:t fO I:• Pt- N 1 ~~ l <l -o. ;:! -?·"" • 4 '1?') c~ t I N-!: :?I \ <t t.;,.::;,ct4N I"' 1 !':I i: ".l • 4 C'W 5 llO .. -2.4 -?.t 
4 <;~('I f'3 f7 ~-F. 21 '" 4" , :J 1N 1 r.1 ~;1 t. J;> ·~ 2 ?'; (l 'l • I _,..,. 2 
4 t t 02 Ii'; 1C ,.._"' ::>I , f' tl r:. • <, "'; .... J I "7 f;;> t. ;'~~ ? 2'4 11 -2.0 -:) • J • 4 l t:1F EJ 1 I S-'11 ?t 1a ~". ? ;!"' I'-' 1 <: 2 ~ .1r: Yt 2 t4 I ~., I • ?. • 4 12!':? r: '; 7 "-"' ,>I , '1 ') Q • t) fl 'J 1~7 G? I I •I f>'N p () '.'.' ·~. ':') 

n • _, 

4 l4AC f4 !. I ~-\It 21 IF ~;. J 2f\ I r.1 r. ~ l. ~ ,!w 2 :34 l 1' I • I -'\. ~ 
4 I 500 42 ? I ~ -c: 21 I'' Lt')• ]~N I'" 1 !:? f'0.72W 2 I!' 2 I •? -('. ~ 
4 If ?4 ~4 53 ~-e ?I If' '•'i15t\,..,, t ':' 7 i--:? -; • I., v. ;> .':\~ I 7 r.. 3 n. .. 
4 t fiA 4 42 39 !:-W 21 l'I 4 '~•'" A~l I '07 "-;> t • .! ~) w ? -:!'l 13 I • " -r::. 2 
4 t '3 I ;:> !:4 l '= ~-\Ir 21 I 8 11~ • 44N I c-7 '02 ? • ? 11·11 2 ??. l'l I , 2 c." • 4 IS 'Oi? f5 ~7 ,.,_"' ?I 18 '17,7cN 1-:-r ~::> 20,??W 2 ~ 1 12 -(). i t !'. 1 
4 21:-ie f] 4A ,..._ .. 21 1 e. ~ :-: • r 2N H · 7 'O? i: •CA.~ 2 14 0 l'.'! • P. - I• 4 

5 t c;c4 ('j ~4 N-F. 21 l Q 4fl.72!1. J 'j7 ~? C • l Hlv ? 2"" 11 r: • !) - 1. -~ 
5 2'l50 ~s 21 

... __ 
21 I <\ 4f.32N If 7 C:2 2 •I uW 2 22 ~ - I • q '). 7 

!: ;;:.;> ~E t 3 II? f\:-W 21 I~ '• 7. 4 \)!I. I'!' 7 ~2 I • ff· W ;;> 35 17 -r.H 0.4 
'5 22"H: ~-; 7? <;-l!r ;>I 

1 " u-;. 32" I'!' 7 ~ ;"! I• :l?W 2 ?.<I t 1 • I -". 2 

6 I 4C' fll 4<; r.-r: ?.l IF! 4 7. !O 2~l I f-7 !'?. C,"'F.W ?. 28 0 -0.7 _,,. c; 

• f. ~2~ ':4 13 ,.._f ?.I IP !' 1 • I 2~1 1 !) '? '02 t.JPW 4 1 ,, (I 2.q -C. I 
6 !;()~ fA :.e: t\-w 21 1 '3 4-. • 7r.N t ":7 52 C,42W 2 3~ 17 -r;. 5 -1 • I 
6 t2E' t:5 Jc s-r:: 21 1 fl f,Q,76N 157 5? t • ef)W ;> 21:1 13 2 .(-. 0.4 
6 2~31". rq 

? " s-w 21 I '3 49 .SJJI\ 1';7 "2 t • '!1'-W 2 ?5 I:? t .a 0.,. 

., 52 to4 t .. 11.-IO ? I l" 47.221' I !:7 51 sc;.2;>w 2 ? I ') - t • f) -2 • .l 
7 238 (;4 44 N-w 21 18 4(;,F, ~N 1~7 5;> t • JEIW 2 2t 2 - l • <; - .).I 
7 4 t f: !:4 c; ;> fl.-C:: 21 t e 4 7.34t.; I !i? <;;;> t,f2W 2 ~3 I '5 -o.q 0 • I ., t:02 !:4 l !' ,_._ .II 21 Ip 4h,(\2N I!''." 52 l • ~('W 2 ? I t 'l -?. • ;> ()." 
7 724 t .5 67 s-r: 21. t p 4 '3. t411. t57 "2 4o02w 2 .:rn l"I C.3 2. '.i 

• = FIX NCT UC:EO F ('11 C:ClllF'UTATTCN OF Tl-F lllFAN 

...... 
0 
VI 



• • 

CAY 

• 7 
7 
7 
7 

• 7 

• = 

• • • • • • • 

TA~lLF 1.a-e (CONT.) 

~IV KA"A K"CKI 1~73 PCSITICNAL CATA• t-<:~CLULL• H~WtIJ 
SECUPFC W!TH PCOT 510£ TO Pt~P 1~. '~NTF~NA HETGHT• +lq.~ l\l~T~P5o 

l)"Vt ATtcN Fi:;("" Tl-'" l\oll"AN 
( II' SF.CON:'lS ('IF" .ar-r: I 

(;~T S.AT i:'.L"'.V C"Clll LA"!"J ... urr LI"( 1T\.1!:E IT c:s Cl50 LAltTUl)C LONG I TIJ"'° 

~10 ~ 5 1 a s--. ?. t ::J 3~.Jfl\ 1!:7 ~~ :: :: .c;211 4 15 c; 2 '? ('. (' 2'llo4 
<;JO c;:9 IQ N-r: ?. I IA 4f>oC)2N I f . 7 !" ;> ('of. t_., 3 ?.5 11 -I • 1 -o.~ 

I 05 e i<J 22 ~-'A ?. I ta 4.:;. "~" I"', - . ';2 I .50~ 2 25 0 1 .5 t:'." 
I I 1 e ~~ a2 "-Ill · . 21 18 4 c . c; f:l<.; 157 52 loJ2W 2 24 Q -1.2 -0.2 
1400 t4 77 c::-r 21 18 4Ao:JON l !': '." et 5~ • ff"W 3 34 l C •I -"i. 7 

FI>< NCT USEC FOR CCl\l~UTATIGN n~ Tt-f lllF. .AN 

• 

• 

.... 
0 

°' 

• 



w • 

NP 

377 

• • • 

T Afll r. le-e 
jlQJTt< ... ET1C ~FAI\ Sl'JLlJTJrr., 1-'(l\ICLULlJo P!'.:P ll'!, 'ANT, H''IGl-'T' +19.C' 11/IOT~OS 

" r-sc 

12!! 2!!2 

· LATIT\J!1F. 
l':NGITUDE 

21 lq ~f'l.t<;N 

157 5? lo4!'W 

STA~o.ar.r c~~IATtC~ 
(Si;:CCNCS) 

lo A 
lo? 

~1ANCA~C CEVIATIC~ CF T~E MellN 
(SCCQN~Sl 

c .. l 
r. t 

l\LL Pf:fJfll EA.' f"ISSE!S Al?F L 1':TF.O fffl nw 

C/IY G"'T El. F.VAT IOI\ 1rc;:i:4TtCNS Cf'VIATJCI\ 
<15 >75 >5 > 1 0 SFCS '1F AQ(". 

3<;3 431' x 
3<;3 e12 x x 
3!::' I I' Jf' x x 
:!'01 151 Ii x 
.3':3 17~2 x 
2~3 l 71 fl )( 

353 I Cl)(' )( x 
3~~ l <«!O x 
.] <; :i .?? :i4 )( 

3':4 . 4 '>O x 
.] 54 f- l•4 x x 
3~'1 I".: 12 l( 

35 ~ 11?4 x 
3c:::4 I Jj'..t. x x 
.3e:5 ~4C' x 
.3!=5 J r;?P x IC 
. i~ ~ 1~4A )( x 
.JC.5 I <!?.(: x 
.i~5 I :~ 1~ 'I( 

3~ !'; l p "f, 'JI 
JC:~ l <J ,ll• x 
.J!':5 221 ~ x 
~3~5 2341>""\ x 
.l c;,., :! I 0 x 
356 ., -~ ;:> x x 
3 ~f 72:') x 
356 l 31 4 x 
:JCf> 2~ "!2 x 
·3c 7 7 .)A )( 

J 7 1046 x 
.3 7 J .?. .16 x 
1 7 1"'20 )( 

3 7 I 6C'6 x 
.3 7 1 fl ";4 x )( x 
3 .. 204') x 
3 fl 2A' x 
3 e I 1(, x 
J 'I l 16 x 

.... 
0 ...... 



• • • • 

ALL Df:Ol"LI:'"' i::11~<;".'S AOF. LISTF(l eELO\lil (CONTo) 

r..ey GMT ""L::-1/~T lfll'. tTPRllTff"N': Cl'.'V! AT I Cf\ 
< 1 •; >75 >5 >I!'.\ ss::cs l)F APC 

.) "' 31lt'> x )( 

3!'~ 3"4 )( 

.l !:: fl 41\~ x )( 

~f J:a ~:> s )( 

3':" l\IJ C x )( 

~ ~" 7 :>t;- :< x 
lU! 1 f-]0 J( 

.~ ~ !'.1 2::: I( )( 

3~0 4 1) 4 )( )( 

3"' ~ I I .1A )( 

:1 !::? 1 ?'''' x x )( 
] !' '~ I-~ :?"> )( 

l !"1 ! '.' IH )( 

.3 e ".) I " I 0 x 
3':9 I ?·~6 )( 

""1 = ~') ?;> .... x )( 

J f" .l4 )( )( x 
:!.F- c :< ")4 )( 

1 I'') J';i;I )( 

Jf. ~ !"~('. )( 

3f 0 (: ·~ f. J( 

31'-0 '.'J? x 
3 f- n. If '.lC x 
)Fu t 4 ~ ? )( 

Jf.O I'- 4?. )( 

:-r-o 21 ·:10 /( x x 
'>< 0 ? ?.0? )( 

J "1 ?40 )( 

V't 4 .JO )( 

31'-I 12"6 x 
3( I I 'l I 4 x 
3t: I ;;n<;e )( 

Jf.I ?~21'- )( 

Jfl 2250 x 
3f2 3')0 )( 

3f.2 4')!) " 3 f ;., P2? )( )( 

Jf.2 l 111' )( 

3f.2 I f\'14 x )( 

31'3 C:') )( 

Jf] I .~ i3 x 
3f. l 24R )( )( 

3( 3 lill? x x 
:H:> ?I c:'l )( 

.]f4 ;? ~ : .c. )( 

Jf.4 l.? I 2 )( 

JUI !;\!(\ /( x )( 

.1f4 c. .1e )( 

3(: 4 ,,.. ......... 
, r r )( 

~':4 1 7 CP )( x 
.:lf: 4 I 7'\<• )( 

3f.4 I~ lq )( 

.)'54 1 1'.''iq x 

t"" 
0 
00 



• • • 

4tL 

CllV GI.IT 

164 ??JO 
3l:4 24')0 
3 i: c; -'44 
31:5 111 ?.? 
:! ~ '5 1 f it l) 

I 2~~ 
I ]Cjq 

I 6':'>6 
I 1." ?.4 
1 I 714 'J 
I 1"''4 2 
I 19"? 
l 22 .~ I: 
2 I?. 
2 4c;') 

2 t • I? 
? f <; n 
2 7 ~'4 
?. "'•2 
2 1211~ 

3 J2 
3 C' J p 
3 ?4f 
J J? rn 
3 ;>I 41) 
4 5?0 
4 (-';4 
4 q2C' 
4 11 VI 
4 1252 
4 I '<';2 
t:. J2 ?. 
7 C: J 0 
7 14:10 

• • 

Pf<O!:!LE"' PAS!'t::S A~~ LIS'!l;O 

fLC-lfATICI-< fT!'.!:'A'!IC"S 
<15 >7<; >5 >10 

)( 

)( J( 
)( 

)( 

x 
x x 
)( x 
)( 

x 
x 
'I( 

x )( 
)( )( 

)( 
)( 

J( )I 

)( 

x )( 
)( 

)( 

x 
x 
x 
x )( 

x 
'l( )( 
)( )( 
)( 

x )( 
)( 

)( 

x 
)( 

• 

P':LClt 

Cf"VIATlC" 
~EC5 !1F 

)( 

x 
)( 

x 

)( 
)( 

)( 

)( 

)( 

• • 

ccr"'T·• 

Ar>C 

• 

.... 
0 
\0 

• 



• • • • • • 

TAPLC: lC-A 

AY 5A1FLLIT~. ~P~h SCTLUTICho HCNOLULU. PIFR te. •ANT. ~~IG~T· +1~.n ~ETC::~5 

SATELL tTE NSn Lt.'!'!TUr.F STAr..rA~C r=vt.aTIC" STA"0 .41<0 nc'VIA"l-"1 rF T t-!! 
l\U~AEf< LCl\GlTU!'f: ( SECCf\l')S I ( S"'C 1.Hm<;, 

,.., 45 21 H 41> .2'1"1 l • l (J. 2 
l .. , c;2 t • "~w l ... 'l • . l 

S4 44 21 IP. 4F.' 0 ;><;N 1 • l n,2 
l !'.'? 52 I•" 1W l o A 0.3 

E3 2E 21 l E A<; 0 ?':N l. 0 I) .2 
l~? 52 1 • •') l\ol 2.J C). 4 

64 45 
" 1 

le tt\••;>"JN l • l ,., • ? 
l 57 '52 1 o45W 1. ~ ('I. J 

t:5 ~2 ;:: l l F 4Po?7N l • :;:> ;'}. ?.' 
157 52 l •A P.W l • (. '). 2 

9c; 40 21 l f 4fo21:N l • l 0.?. 
1~7 '52 l .:,;:>w l.q '). l 

MC::t.~ 

..... 

..... 
0 



• • • • • 

~/V KA"'A KEOKl l ~74 l"r.SITl'.:P...AL CATA, 
111cci:;;:o T('I -~ST 51CF IJF PlF r. 41' ( 

C.4Y Gt.IT SAT l:"•-=v c:r:Cli l~TIT\JllF 

9 JI) c t 4 2'; f\.-1= 21 l <; l,7?.N 
9 25C ~4 3., N-,,,, 21 lC: 2. <'21< 
9 41e 42 43 ,.,. _ ~ 21 I<;' 4. 411'\ 

• 9 eso ts c; ~-f . · 21 l c 3. 0 ~" • <I f '!F c4 l '! 1\-111 21 l Cl 2.<.>QN 

• 9 734 i: c; n7 !'-W 2 l 19 3,4qr-: 

• 9 c; cc -;g t l N-'O ?1 1-:i :s. t.I ?" 

• 9 91q Ci 33 s-r.: 21 Pl ~~ • i:. IJ!'I 
9 lC44 i;·; F· ( ,.,._"' 21 I"' 2. (: 4" 
9 t t I) f. f. J 1 C:: ~-- ?I 1 ~I 4 • <:: 2N 

• 9 t 2 21': "" I 2 !' -F 21 tr. :1 e ·~ :!N 
Q 1410 f4 f4 !'-~ 21 I c; 4.74" 
9 l .. 4 0 C::4 13 !'-f ?I t<> 2."'C" 
9 l72f' ~4 2'5 ~-- 2 l Ir, !'.oON 
9 I <;;:>2 t!i F-:7 p..-1= 21 I<' !~ .~~" 
9 221'!0 ~c 43 !i-E ~~ 1 19 I;. ('11) .. 

9 ~~~A 63 2 J 

,.,. __ 
?. I IQ ". 0 2fl. 

• :: FIX floc:T lJ SE~ FOi; CCM>-UT.!IT 1(111 OF Tt-r=: 

• • 

TA £'LE I.A--= 

t-C"'CLULIJ, HA•Olt 
AeE' , . 

LC"P..t;ITUC:!:' IT CTS 

l !: 7 52 ": <'. 71',,,, 4 - 2:2 
1"7 ~? "4 .qi). ? ?3 
l" 7 ::2 ':4,24W 2 l 7 
IC:: 7 C::? !: 4 .4 'I\\ 3 l 2 
1 "7 e2 !=: 4 • .; ..:; ~ J 1 "i 
I"-. ' ~.~ 37.?I),,,, ·1 0 
tr: 7 f2 '51. c-:w 2 l" 
I !:-7 C::J J !I•') :>w 10 l l 
l '5~ ~? ': ::! • (' '\W 2 34 
l "7 "'i! ~~-~~~ 2 ?.0 
1 ~ 7 5? =~.4"Jw 2 I!'! 
1~7 52 ~4.cr.'w 2 35 
1~7 "2 ~f.l'AW 2 14 
I !: 7 "? c::- :1 .1-J?~ 2 ?5 
t "-7 ':2 !:; C' ,JHW ;> ?"i 
IC::7 !:2 "J.<~OW 2 jQ 
J 0::7 5?. !:3 .. 'l4W ?. 26 

l\l(AN 

CT:;() 

~ 
9 
4 ,, 
s 
0 ,, 
0 

l I' 
I) 
A 

h 

"' '5 
Q 

1<4 
I) 

• • 

O~VIATIC'I Ff;(ll TH= llll'"AN 
( I._, c; •:C: ONDS OF !I<>~ l 
lo\TTTLO!: LC"IG l ·Tll~E 

_,... r. - l. 3 
-?.t c.~ 

n • 1 '.). <' 
- I • '.\ 0.4 
-2. I) 0."' 
-o.~ -ti>.<:: 

l • ~ -2.1 
-7.7 39.9 
- I • 7 - I•" 
~. f; -(". 5 

-"'.". 4 -o.~ 
0.4 -o.~ 

- I • "> 4.~ 
;>. 3 -'). l 
I • l -1. 7 
I • 7 _,.,. 7 

-c. 3 -') • I 

• 

..... ..... ..... 

• 



• • 

NP 

17 

• • • • • 

T~~LF. 1e-q 

A~tTH~ETtC ~FAii. SCLUTICN. HCNOLULL• PIF~ 40 ( A,~ ), 

N 11.c; c LllT!TlJDE: STANrJicc Cf:\llA'TJCll. <;T/IN()Af:fl 
LCNG fT\l('f-: (SF.cc>..nc;> 

f 1 1 21 Vi 4 • 3 I~~ I • /1 
1!"7 ~:?- '!'.4 • C9W I• 7 

/ILL 1->PCftLE~ PAS!'FS Ar1 E L tSTffl l"'FL'JW 

• 

r:::vtATlr:" CF 
( <; ,';'(CNl)5) 

i: .4 
c.c:; 

CAY GMT f"I. F VII T ll'.'1\1 ITff:ATlCll.S CFVtATlCll. 
<I 'O >7" >c; >I 'l sr=cs (' r= AQI'.'. 

., 
"'50 )( 

9 F-1')(' )( 

? ?34 )( )( 

"1 ·~I)<' )( 

Q 0111 )( )( 
-~ 1; 2(, )( 

• 

Tl-!; ~EAN 

•• 

.... .... 
N 

• 



• • • • 

ev !:lllELLITEo ¥f ;\I\ eCLl•TI Gii;, 

SATt::LL IT".: "ISr. LA,. I TU()<-
l\U"4PEf; L C'lG J TUD " 

.. ., l ;;: l I c: 4 0 4-lN 
t !: 7 '52 ~4 • .?4W 

!':4 2 c:1 I c; J,~ 7 N 

I "f' 7 '52 5~ .~ ~ -

63 2 21 I c; J,~7N 

I!: 7 '52 ~ 6 .~) ~-lv.' 

64 J ;;: l 19 4. ~~'\I 
I '57 '!'2 ~5 .~t&--

~!': I r.t 1c; 4,44N 
1'57 '52 '5ll .24W 

9c; 2 ::>t I c; J.~7M 
I '!'7 '52 c: ,c;. • c:;r;w 

• • 

,.h1L" 1<:-q 

HCNCLllLU, p ! "'"' 40 ( 

STANCAe>r, rrvJATICI\ 
(5CCCl\DC:) 

1.2 
~ • ~'! 

l. 2 
3.3 

2. '.) 
2.~ 

1.2 
.J • :3 

• 

,. • E! I• 

!"TAl\l)APO f'l':\/JATl ~ "I 

( " F Cl.INf\ ·::: > 

(I, ·) 

2. l 

(). ~ 
? • . l 

I • l 
I• 6 

Q,Q 
2. :J 

• 

rF Tt4 '-:_ ~ E Al'I 

• • 

I-' 
I-' 
w 

• 



• • • • • 

P/V MAHt l <;70 FGSIT'Cl\AL r ATA, PllGO 
"'CCFHO TC 'Tl-!: 'OIL D.JCI<' 

CAY GMT SAT ELEV GFCr~ LAT I TUC-= 

1 !: 4 344 !;4 ~c l4 II: .31:'.'" 2c; 
l !:4 !!~ .. 4? ~2 14 1f. :?'3 .s-:s 

• t "!4 E?4 ~4 ~4 14 If. J 2. 1 ~!= 
1!';4 12?~ f~ 1~ -14 1!; 11;. 21" c; 
I !;A 1~42 ~4 ;>~ 14 If 31•. t~ F! r::: 
1!:4 14 I 4 t3 <'" ·- I 'I It 3~.t~;>i;; 

I!: 4 l "2P !:'4 ?I> 14 If: ll•. 3 ~:; 
1!:4 l <; !'t 42 t 3 14 I"- .~4. C-2 !' 
I£ 4 1 c;sr (4 43 14 If. :Vi.4C'S 
l !04 2142 f4 I 7 14 II' l"-. c:- 4 s 

1~5 14 (" 2( 14 It: 3f,7P~ * 1':5 104 ':'4 12 14 If :: ~. 7 r::15 
I~~ 2 r)~ t':J -~ 3 I_, I"- 3i:;. , _ 4 ~ 
l ':5 ~ !" t: "4 c:, 7 I 4 I" 3'1. 1'=5 
I r; i; ll4 1') 42 ll:! 14 If.: ~'3. 7.-: s 

•155 t28 42 I 7 14 It ll4.3 '•5 
155 7 ~" ,r:4 JI 14 If. J4.2C ::; 
1~5 92" f.:4 24 14 1 6 35. 3 -~s 

• 1!:5 I 14 C t3 l c 14 If' ~F-. • 6 "S 
1~5 1 :!24 t3 "2 I 4 If. 3 ·; .2pc; 
155 14 Jt ~4 75 tu 1 6 J 3. ( ')') 
1 !:5 lt02 42 19 14 It ~~.~~c;: 
1~5 1 7 C:t') 42 :rn 14 I~ J <'•I 'JS 
1~5 t<:ic 2 "'" 15 14 If 34.145 
l ~5 2C!'C "54 4e 14 It Ji:',Of-5 

• = FIX NCT l..SF:C FGR CO,.,F'UTt.T JrN OF' Tt-F 

• • 

TllBLE 2 .a - l 

PAGO, 5A"'-A tSLJNr><; 

LCl\G ! Tl..Ct: TT CT!' CT<;O 

I 7C 4~ S::~ • ': '')'N :> 22 1 I 
170 .\1' ~~.7"'.:W ? ?F: 10 
17() 40 f: I • 7 P. W ) 32 () 

I 7~ '• 0 '55 .~o"' 2 2P l 2 
17(" 4" !4.l,1W 2 2:1 10 
I 7C qr. ~e .~~"' 2 2!; 11 
17" 4 ".' c:-. t: • t ?W ~ 25 11 
I 7!) 40 !'A, I ~ 'it 2 :i 2 15 
170 ,, ') 5c, ?('w 2 ?"l 14 
I 70 A I'. f. E • .J ~W 3 14 :t 

17 0 41) 55. f'?"' ? ?2 I 
17f' ll(l ': ll. I 9V. 2 I c; 9 
17C ll () i:) C:. cow ? ?4 "' I.,~ 4(" ~" . 74 \\I 2 :JC 11 
I 7r> 4C !: 4. ~ ·"' w 2 2r . 14 
17 0 4a !: fl.• 7 'JW ? tc 5 
17C 40 f ..3. ,, ~.,. 2 ?.3 P. 
I "70 4 ·:) St. 2flw 2 I c f. 
I 7 C' 41) !: ? o J2W 2 12 l 
I 7 C llC ~ "1 • .C'=· - ? ?C 12 
17(" 40 "'!: • P..., ... 3 2t I 
170 4C !: I• 78W ? ;>Cl l () 
170 AC ~ J. f ':lll 2 ?'O 1 I 
17 ') 40 t:4.31'11t ? 22 IC 
I 7 C' II 0 !'!:'.caw 2 2f' I 1 

"'!'A I\ 

• • 

f\'OV!.&TTC"I f'I:'(' ~ THF ••FllN 
C I fl. c-ccrr-.r:ic; o~ A~· r1 

l A.T ITl;Of L C'"llG t Tl Hl!' 

3 • F, 0. '; 
-c • .::i J.4 
-:'.H -:'!. '5 
-r. .~ ...., . ~ 
-(1. ~ - I• I 

0.:; ". ~ -c.c::: l.? 
-o .-:i - I, I 
~.~ -('. l 
I • £, .1 • I 

1 "' ". 1 
- I • I - I , I 
0.1 t;.? 
c.J \). 4 
n.o -0.H 
~.4 _,,. 5 

-(). 7 - 1 • ., 
(). 4 i.n 
1 • ., -:". f".i 
C,4 I• 7 

- I • c; o.c; 
-2.J -].C::: 
-2.~ -I. 4 
-'=. ~ -1. r. 

1 • ;> -n.2 

• 

t-' 
t-' 
~ 

• 



• • • 

NF N "'SC 

2~ • 2 l 

• • • • • 

TJlf1Li: 2!'-l 

AQITl•MC:T[C ~Fii" c:r:Lvrtr:" AT PllCO PAGn ntt nr:Ctc: 

LAT t T\Jr)F. 
LC"G I Tun1~ 

lA l,C. 3'4•"1~ 
17C 40 ')5.~2W 

STA"Cil~C CFVtATtCN 
( SF t: r:NOC: I 

l • !: 
1 • 4 

~TAN~·~~ Cfvt11•!c~ [~ THE ~~AN 
(~cc~~DSI 

'= .3 
C.3 

ALL F~CnLEM ~•SSFS ARE LISTrn BC:LOW 

CilV t;M• FLCVATIC~ !TF.DAT!Cll.S rr;vIATJC" 
< t"" >75 > r; >"' 5F.C5 OF ADC 

4 P. ;>A )( 

c:; l04 x 
5 62!' x 
:; t t 4r. )( 

6 

• • 

.... .... 
\J1 

• 



• • 

sn~LL !TIE 
""UMC!EI=' 

-- ?. 

54 

6:! 

64 

• • • • • • 

'T /.tlL E 2c-1 

e'f S4TELLITE ----- APJ'Tt·Hl[TIC MS:::AI\ "'0Ll.T!CN AT PAH~ PAGG OIL ll'JCI< 

NSO LA1'JTurr:: ~Tl\NCAi:r. l".C:Vl~'TICI\ STAM'l lll>D r.F\ITAT! ". "I CF 
LCNGl'TLOF ( S ECn re;) · ( c; r: cr:>~·H'<;) 

5 14 11' 33.705 t • ,, O.'"> 
I '70 40 !;A o2:1W I•"' fj. q 

5 I A I I" ~J.7~5 I • 4 I) • .., 

17~ 4(' ': 4 .2JW I•~ 0. q 

5 14 I t ~3.?C~ t • 4 I) .... 

170 40 ~4.23W 1 • Q o.q 

,., 16 I I'! 34.~IJS 2 • .3 l • I) 
170 4(' !;4,50W t • .,. '). 7 

• • 

Tl-' E 1ir := 11N 

..... 

....... 

°' 

• 



• • • • • • 

TP~LF J~-1 

P/V ~A~I 1c70 Fr.SITIC~AL DATAo SUVAo FIJI 
~CCPFO AT THE cA~T !:'NO CF 'K!~G'S ~ ... A~F' 

CAY G,_.T SAT Elrv GFC~ LATl"'UG!" LCl\G ITUCF 

175 t '.! e f4 7. :! I A 7 .\ f. • .-, ~ c; 17P c J!' .c;4i; 
17!5 f>2f. 1'4 34 '" 7 4 7 0C4 c; 17~ 2 33.0C"' 
175 I c IE f :! t 1 1~ 7 ~t: ·" 2C: 17" 2 J:!e?4F 
175 lc4C c4 ?I I-\ 7 .\r.~65 t7e ? 34 .~: oF 

• 175 1 t.04 fJ c; l I'! 7 '•:l.')f>S 17~ 2 ~ C .c0r: 
17 5 142t !54 :lt I fl 7 t.~.4~S 17P ;> ~~-~2~ 
175 lf21) 42 7C IA .. 4-;. 0 2c; 1 7 t! 2 34. <; l:lr. 

•t75 l'lOt ~4 1 c IH 7 4 I• ..,t c; , .. e 2 3~o4CF 

115 1 <;4 f ~4 7C Pl 7 4'l o F4:i 11e ? l 3. ')4:: -
• = FIX NCT I.. sr:" FCI" COf.IPUT AT tCN ·~F Tl-<F. ~'0-AM 

• 

IT CTS CTSQ 

? ? ?. 2 
? 2~ 13 
2 21'! l 
2 ?7 I~ 

"' I I o; 

" :?2 l"i 
2 ~ .l 13 
4 14 ,. 
2 3f: 18 

• • 

OEV(ATtr'.N F<;CM "'H"' "EA"I 

( ! " C: FCr:M)S l)F J\C: (' ) 
LAT fTLf)F LNlGI TUflE 

-t. q 1 • "I 
,, • t: -1.1 

-1). 7 -o.<J 
11. 7 0 • '3 

-4.J -::1.?. 
c. 1 -0.7 

- I • 1 0. "·' 
-5. f. I • 3 

I • 5 -o.~ 

• 

.... .... 
""' 

• 



• • • 

lllP " "-SC 

9 2 7 

• • • 

TAPL!' :3P-1 

APJTH~::rrc ~F~N S~L~TICN AT SUVA 

• • 

LATITU".lE 
L!"NGITUDc 

5TA~r.A~C C~VIATTON 
(SFCCNIJS) 

STANCAPO r,FVTATJC~ CF THE ~EAN 
(5::CON05) 

11' 7 47e3"3 
J7e 2!: .l4e1CC: 

I• n 
l • 1 

ALL Pr-OBLF~ FA~~FS AFF LIST:~ PFLOW 

CAY G~T FL?VATJfN ITF~ATIChS rFVJATTCh 

1 7~ 14.,4 
175 l~Of> 

<I~ >75 >5 >tn ~FCS nF ACC 

x 
x 

)( 

0 ,;4 
c.4 

• • 

'"'" '"'" 00 

• 



• • • 

SATELLITE NSO 
M,.MFH:i; 

42 

~· 2 

f'J 

f:4 3 

• • • • 

T AIJL F ~C-1 

A~!TH~~TtC ~~Al\ SCLUTTC~ PY SAT~LLIT~ AT Sl.V~ 

LAT t rur. := STA,.,CAl'C r<' VTllTICI\ <;TAf\.CAP() OF:\IIATt:'I 
LC""- G l .,.t..cc- (S!:t::Cl\f'C:) ( Sf.CIJNl)5 t 

I 0 7 4f.C?~ 
179 2". 34.c;a~ 

1 P. 7 A 7 • ·J4S 1 • 4 I • ') 
178 2~ 34.77"'. 0.3 ". 2 

l~ 7 41'. ".>25 
l7"1 2~ Jli .c ii i= 

If.I 7 47.11:15 1. 0 :i • ., 
17q 2!: 311.~2E c. !! 0.5 

• 

CF THF Jir-AN 

• • 

.... .... 
'° 

• 



• • • • • • 

T AflU'.' i11-2 

r</V MAHt 1971) ?l.SITtCNAL r.AT A, ~l..VA, f'!JI 
AT OOLPHf"S' Nl"AR T ... f'. ci;vcrcK 

' CAY G"1T SAT FL '::'V (;f:C II LATt.,.IJnl'" Lr"CJTl.;r.cc 

1 7(, 14€ E4 4f IP .., 
~I, 4 ?S I 7P ~c: .:: -. J!:olCc 

176 404 42 ~j? l ·~ 7 4"o!5l:S 178 ?~ Jfl.cq:; 
•t76 c: c: ~ 

- - ~ 42 I~ I d 7 5':>.:14 S I 7F.' 2!: '!!:•I OE 
176 1I2~ .. , ?'i 

l " 
7 ~~.tHc:; I TF. 2'5 4f',C2" 

1 7f> 1314 f .3 2 ., 18 7 46.20~ l.., e 2"' 3~elA~ 

•176 1~34 5" ~I IA 7 4c,5(:5 17 8 2S 42,Jf:C 
I 71': t!:U 4£ 2~ lR 7 4~. t) j:.I C: I 7F 2~ :Jr.2~0: 
176 l 712 42 :14 I~ 7 5 ~. ~ ?.S l7e 25 J (;•I 'JF 
176 1'100 f4 4~ If< 7 '50. :c. ~s I 7 I' 2 !: 37.c')r 
17l: 2:? 14 fJ 2 I l ~ 7 41'.·.~0S l 7 '! 25 31:.~R[ 

• • Ft X NCT liSEO F1JF= CCMPUTA'T"!C:N CF Tt-17 l'IEAN 

' 

• 

IT CTS CT'>O 

2 ?. !5 I 

" '!2 I"' 
2 19 ~ 

2 2(-. l 
2 ~ l 14 
2 34 15 
2 ?8 13 
2 3 1 14 
2 3~ 17 
2 23 l 

• • 

!'"'.VIA"'Ir:"I Fl<C"1' Tl-';'. l/C,Allj 
( I" Sf.COND!'= JJF At:C I 
LA."'fTLI)~ L C'NG t .,.ll"l"' 

2.~ -? • r: 
0. f, I •" 
l • . ) -;J. '5 

- ~. r::t 2.=; 
-2.e - I• 4 

') . "' 4,A 
~. 1 ·'."t. ~ 
1 • ; - I• 4 
l • 6 _ _,'I 

-?.5 l • " 

• 

..... 
N 
0 

• 



• • • 

NI= N 1115C 

10 2 " 

• • • • • 

TA14LE 3F.-2 

AF!TH~ETfC UEAN SCLu•rcN AT SUVA 

LATlTUnE 
LC'NG I TllOt: 

STA~rAcr. DE~IATfCN 
< 5Fcnms > 

~TANC'ARC' CFVtATIC~ CF T~E ~~AN 
(!'CC( 1-;0!0) 

te 7 4Q.f'.'.O!:' 
t 7E 2~ 37. ~: «E 

l • c 
l • ,, 

ALL ~~C~LF.~ FASSF!:' &PF. LlSTEO PELCW 

CAV C.MT ELFVATICN l!~CATf(~S CEVIATf~~ 
<I~ >75 >5 >I~ SECS CF APC 

t 71;, ~ 52 x 
t7f> 1314 x 

r.. 7 
c • .r, 

• • 

..... 
N ..... 

• 



• • • 

SATELL l1'E NSC 
Nl.J,..P.E'R 

42 3 

~· 
63 :0 

• • • • • 

TAPLc JC-2 

A~ ITH~~Trc ~~Ah srLLTtCh PY SAT Et LIT~ AT SUVA 

LAT?Turii:
Lr~: C.t Tl.P.r 

113 7 11 0:: .725 
l7P ?!: 37of·"f 

l"° 7 4<;: o!:'":S 
178 cc 3p.c;pc: 

fA 1 4<; 0 7?!' 
17'3 25 37.f<PE 

5TANrA~r. r F. VIAT?Ch 
( !'i:CrhnS I 

('. 7 
l •. i 

~.? 
l • 3 

STAhnA~O CF.VIATIC~ Cf THf ~fAN 
(SF.CON() .;) 

(). 4 
O."! 

('.'. 4 
o.q 

• • 

t-" 
N 
N 

• 



• • • • • 

f:/V MAHI 1970 PCSI.,. !CNAL OAT A. 
SHIP 111.511)!:' CFYDCCK 

CAY GMT SAT EL<=V CEC~ LATITUC~ 

l ,.,. 244 54 ?O 18 7 115 .11 es 
177 ~12 42 l 7 I 13 7 4..., .3A '3 
177 45f 42 47 I"! 7 4.:;. t 4 c: 
177 f4~ f.4 34 .1 ~ 7 4<'. c; ~s 
177 f4C f4 2;; 16 7 ftO ol 4!; 
177 14::!2 54 I " 18 7 54.qr.s 
177 1t.:1 e 42 7? Pl 7 SC .11 CS 

•177 1eCf 4;> e l ~ 7 45. i;F:·; 
177 l<;se f4 47 IP 7 =1.11es 

• = FIX NCT LSEO F- ("1J; CCMf'UT.'ITTCll. CF Tt<!:: 

• • 

"'1-t"L!: 311-3 

Sl.;V .~ • FIJI 

LCP..C:!Tl.r!:: I.,. CTS 

t -.e ;; JF.11'.>F 2 21' 
l 713 ? 4 ".:. "-?.F. 2 ?ii 
17" 2 34.cgr ? J3 
l "1p 2 3c; of 0<" ;> ?9 
17.li 2 :? 7 o?f f' 3 1 7 
171'1 2 17.~'IF' ? 12 
I 7f' c 3':o4CF 2 ?6 
171:1. 2 35.4('~ 2 7 
178 2 ~6.:H~E ? 34 

~E .6P.. 

CTSO 

~ 
l I 
13 
10 

4 
l 
1 
I 

H 

• • 

f)FV I II.,. I CN FRC"' TH<:" ~f.AN 
( I I\ S~CCN~«: (lF .r.., i: I 
L4TT.,.lil1!:' L c "'c; t .,.uni: 

-11. l 'J • R 
-<?. 3 3o5 
-c. c:; -~ .... _.,. ~ ?.2 
-0.5 -~. t 
~. :1 0. l 
O.H -:?. • () 

-3." -?..~ 
1 • Cl - I• I 

• 

...... 
N 
w 

• 



• • • 

NP l'I: l>.SC 

q I! 

• • • • • 

'T,llF'LC: :!F-J 

'~ITH~~TtC ~E•h ~CL~T!CN AT !UVA 

LATtTUO!: 
LCl'GtTIJ"!" 

STANf.A~r n.rvtA'T!CN 
< <:F:cnm::: 1 

STA~CA~O CFVIAT(nl' CF THf U~A~ 
(S~CrhCS) 

IP. 7 4;.~"'~ 
t 7e 2!: :-n. 4~F 

?.~ 
2.? 

ALL P~C~LF!I P<\SSE' 5 AP!: LISTED BELOa 

C AV c;•n !:-l.l'!VA'T lCI\ tTFCATfCl>.S f.~VlATfrl' 
<13 )7<; >; >lO ~FCS OF APC 

177 1806 )( 

I •" c ;~ 

• • 

...... 
N 
~ 

• 



• • • 

S,6TELL ITE "'~!') 
l\\.lo'f>l'F 

42 3 

54 2 

E4 3 

• • • • 

T II flL!' 3("-::l 

APIT~~fTIC ~~Al\ srLLTIC~ eY !AT~LLITF •T SLVA 

LATTTU['~ S"'!"AW:A«O rr-vtATtrl\ <;TAl\r.Ai:-1) !1F\IJAT!r:"I 
LCl\C I TLr.S I sc:t:rl\nc I ( ~i:'C :1'!1)<; I 

IP 7 4~.';~~ I • '5 o.q 
1 71' 25 JF.-.llC!:: .:! • ~ ?. • I 

te 7 41'.245 1. 3 n.q 
1 71! 2!': 37. '51)!: 4.~ 3.4 

P! 7 l\e. 9f '> t. ~ f). 'l 
l 7" ?.5 ~r...-10.: ~. (-. 2. l 

• 

CF THE Ille AN 

• • 

.... 
N 
Vl 

• 



• • • • • 

P/V I< A P..A I< C(lf< ! l <;7 t S:CSJT!':,.._llL CAT~ t 

_,C'ORED AT THE N'1'lTH WE'S"" F_ "- !"! C:F 

(.AY (ll'T SAT "=L!:V (f=C'-' LAT :ruoc 

2C1 ;4~ t !; .. -··" N-:: 
l " 

7 "7.CCS 
•201 912 F3 P. 11;->= 1 ~ 7 41.22c: 
* 2Cl c;30 .;5 1 3 !1.-\li I 'l 7 ~- ,.~~o= 

201 !COC !' 4 73 C:-f. . - I 'l 7 ~ ·::. f 2 s 
*2C l 105f t'.3 78 1\-11 I 9 7 ~ '7 • ..; ~ c: 
•201 I 1 4 f !:4 ., 

~-~ l '3 7 'it.2~~ 
2 (11 14 JI; 42 3 I 1\-" I 'l 7 'i ~. '5 4 'S 

•c?C I 1!:~2 f.4 1 l ~-~ l q 7 '5~ .; ~ s 
2C' I 1 t:24 42 2(: 1\-\li l -~ 7 ~,r;. c-. es 
201 1 7 IP. 1:4 f:5 f\-\tj I~ 7 57.~t.I~ 

201 192 P. .. 5 411 ~-~ 1 >I 7 ~4. ~ 25 
C:CI 2114 t"' 22 ~-w , ,. 7 ~'= .ec~ 

•201 2242 f. .3 71< ~-F I~ 7 ~ ~ • Ii> S 
:'.01 2:!C F. !';4 2:! "_.,,. I <:I 7 !-5.~. cs 

*2C2 ~2 ~ 3 7 ~-~ l':I f. "'. 2€ ·:: 
20? 224 4;> 22 ~-r.: I~ 7 ':;7.1 .?S 

•20? ."!2 2 "4 7 c:-~ I A P. ~.3f.'; 
2')2 41) e ~:> 1!; S-'tll l t> 7 <;7.1•2 5 

•<'C2 !:Cf t4 ~~ ~-~ IE' 7 5~ .q 45 

• z FIX NCT l.J5FO FCI< CC ~PU':" AT tr:!'. OF Tl-E 

• • 

Tf;IJL" :H-4 

!'UVA, F~Jt 

I< f"I'.·. <; Y.Hil!:F, 4~Tt::t-N4 ... Fil";t-:T 

Lt: r, <' I TU G!: J ':" C""S C'TSO 

11e -" " - 2 4. 7 'If 2 -~ J l" 
1 7P. 2!" .?': .6;>r:: F3 7 1 
)79 2~ 27.tH" ? 17 I 
l 7"' 2" ?f-ef4C 2 30 14 
11e ; c; J2.7 ·)[' ~ 3~ 12 
I 7'l 25 ? ~ .q.)C (: JI) 4 
I 7fl 2". 2= .,:· 2F 2 2; 2 
11 11 2". 2'C.7F,f 2 IP. 8 
17 '! 2~ 27.r.s s: ? ;>q 14 
I 7µ 2c; 2c; . -~.11= 2 34 1 ,j 
I 7$1 2<i 2-:.c~-= :> 3 (, 4 
17'! -" " ? '= ., ~F. 2 ?4 5 
1 7" ?" 1 c • .:-".>F 2 JO 0 
17~ ?5 2'• .c;flF 2 :>?. f> 

1 7,, ;>" 2<; .7"> "'. ~ '5 2 
I 7>". 2 26 .~ 2~: 2 25 4 
17" 2 24.41? ~ 7 5 2 
1711 2 21'- efo.A"' 2 32 I c; 
I 7i:l 2 3t: ·42!" 2 31 I 

~FllN 

• • 

7":> '4~TS: t::5 

OO:V!A'T!CN FQO~ T~I= MrAN 
( T" 5 r:r:t:N!'.'~ ,,c f;h' c) 
L~TlTLDF L t:;l\:G t •urir 

c • .., -1. q 
- 1"' • l -1. l _,.. e. o.c; 

-!') • ..,. -'). :"'\ 

I • .3 ~." 
-(I • l -1 eR 

<)•A - I • l 
-"'. 3 0. l -o."" 1 • -,, 

I • 3 -l • 3 
- I• o -1 • ~1 

-o.5 1 • 7 

-2. 1 -14.? 
-o • 'J -1.7 

e.o 3. I 
O.P I)• I 

I 0 • l -2.3 
1 • 1 -').I) 
2 • tr! (') . ., 

• 

..... 
I\) 
O'I 

• 



• • • 

NP Ill fl.SC 

19 c; t c 

• • • • • 

TA'1L': 31'; -4 

AP!~H~ET!C ~FAN ~CLUTtrN AT SUVA ANT 7"; ~CT "'. !;~ 

LAT t TU'.)!: 
LCl\GlTUI)":: 

le 7 ;)6.:>7S 
t7e 2~ 2">olieF 

STANC~r.c nF.VtATtC~ 
< c;F.cn.r,s > 

I • C 
lo7 

STA~CARO CF.Vf~T!fl\ CF THE ~~A~ 
( s=CCl\115 I 

C·. ~ 
~ • '5 

ALL P!: C ~LF."' F'AS~F.S ARE Lt<;Trn AtLCW 

C llY G"4T FL'! VAT I Ct. !TEf:A'TtC .. S CE"VIATICf\. 
<Ii:; >7 5 )5 >10 SCCS (II= AC( 

2Cl -H? )( )( )( 

2 (' l ~30 x 
2 ,11 l ~5"' x 
2i'} 1 l I 4 ' ! )( x 
?'H l ';3? )( 

2~1 2-.?4;> x 
2112 32 )( )( 

2C2 322 )( )( 

2C2 !i '.)" )( 

• • 

..... 
N 
....... 

• 



• • 

BY l~Ot~IOLAL ~AT~LLITF 

«;ATELLJTE NSD L.A T ! TtlCE 
l\U~BEI= LC"ClTLif1>= 

42 4 1~ 7 ""·71<; 
179 2~ 2f-..7F,C: 

~· 2 
18 7 r:6 • 1 ":S 

17~ 2~ 2f:.70E 

Ell 1e 7 ~~ ·"'~~ 
t 7~ ~c "' - ?!'. b2f 

E !5 :'I 19 7 ~~ ·" fiC) 
t 7 fl 2S 2coHO<.:' 

• 

'T,llf:'LF. 3(-4 

A~!T~~~TIC "'f~N SCLUTICN AT S~VA 

• 

AlllT 75 "1~TF'GS 

~TANCA~C r.~V!ATICN 
( c; <:<: r "OS I 

STA~DARO ~E~IATtrN CF THC ~EAN 
( ~FC 'llllf\ 5 I 

c.~ 
l • ·'.:' 

Co7 
t.7 

c., 
1.? 

0.4 
0.5 

!) • 5 
1.? 

I)• A 
o.-:-

• • 

"'"' N 
00 



• • • • • • • • • 

T JIALr: 3,!o-!" 

P/V KAhJI K~O KI 1~71 ~~StTtrhAL CATa. ~uv~. F!JI 
~CC~ED TC DOLPHJ~~ AT N/F KT~G'S ~~Jl~F. AhTf~NA ~FIGHT 7~ ~er ~~~. 

CAY GMT 

::02 2:!40 

•203 

'"'3 • 203 
<:03 

•<'03 
•2C3 
•<:')3 
•;>o:;o 
•203 

203 
<'03 
203 
"0 .1 
"0 3 
~O.:? 

•C:IJ3 
2 ('13 
<'03 
rn3 

2')4 
•204 
~ C4 
<'04 
<'l'.4 
<'114 
2CA 
2C4 
204 

• 2C4 
*2<'A 

2C4 
2C4 

•21'.'4 
2C4 
<'C4 
<:CA 
<'OA 
2('4 

•2C5 
•205 

c C'5 
•2t:5 
•2C5 

::os 

::! I 2 
Alt 
!:C2 
fC4 
7~2 
f'2C' 
<;20 
r:4c 

I 0('12 
l IC' t1 
1 A lA 
I '5112 
lt?2 
172E 
I c 3t 
c I: F 
21?4 
~;: !: ? 
;::; I 2 

22') 
:! ~ c 
4('1f-
!: 1 4 
70ll 
E5C 
"I 2 

1 IJ 1 f. 
IH· O 
1204 
1:!42 
J 5;>t: 
It' 3 E 
JP2f-
1f!';(' 
<'('3 t' 
221)4 
2;:24 
2~'50 

12E 
:!11"1 
424 
C::l'O 
fl4 
f02 

SAr 

f~ 

42 
lA 

4" !".4 
t'5 
!"4 
1'3 

" ') '.:4 
t:i 
42 
t4 
il 2 
1;4 

1"5 
f' .. 
~~ 
( 3 
!'4 

42 
t4 
42 
1:4 
f'"i 
f 3 
!4 
Cl 
~II 

t3 
~ ~~ 
4 ;> 
F.4 
t4 
t5 
!"4 
"3 

"" t.3 

"" A2 
t4 
42 
t4 
t5 

EL"'V 

2f' 

77 
:'17 

!; 
2 I 
7E 

7 
13 

7 
77 

5~ 
31\ 
I!' 
2~ 

I\" 
1"4 
IC 
II? 
(;<; 
I 7 

25 
I J 
32 
~7 
?P. 
2!'-
34 
57 
23 
I:! 

<; 
72 
72 
IC 
2f 
I 7 
4~ 
41' 
1 7 

7 
7f

'5~ 
7 

1 " (;<; 

GFC~ 

s-~ 

!;-f 
~-c: 
!"-~ 
!"-'A 
1\- r: 

!=- ~ 
1\-i= 
~-\lo 

!':-.
N-l'o 
~-r 
N-F 
"<-w 
~- ... 
~ -~ 
<::-~ 
~-r:: 

~- -
h-1\ 

~-!"" 
~-~ 
~-II. 
!"-lo 
h-<: 
h-llo 
~-E 
~-t' 

!"-'n 
1\- \\ 
~ -J.! 
~1-1\ 

h-': 
N-l'o 
"-F 
t- ! -~ 
~-C 
,.._~ 

5-" 
~-~ 
5-~ 
~-F. 
!'-\lo 
~-\ill 
~ . -w 

1" 

IP 
. 1 ~ 
tR 
I A 
1 q 

19 
IR 
1 i3 
1 9 
I B 
lf:l 
I 'I 
I A 
I 'I 
IR 
I 'I 
J 8 

I " 
11' 

I" 
Pl 
I '3 
I 9 
ti> 
I'! 
1 9 
I I\ 
t 9 
I 'l 
II:' 
I 'l 

'" I ,1 
18 
IA 
p• 
I'! 
I~ 

1 p 

IA 
IR 
1 fl 
I e 

·~ 

L.tT 1 TUI)[ 

7 4~.4?5 

.., ftC:.] ": ~ 

7 a.r-.r:·os 
7 ''~-~'; "~ 
..., 45.ffS 
7 /~7.-:AS 
7 c;p.c~rs 

7 ~ 1-:. ~~ ( s 
7 42.•345 
'7 ,, ~. ~ "'! s 
7 ·~ ~. 1 pc::; 
7 fl 7. '!: 2 ':-
7 ""•I I' 5 
7 ti7.1C~ 
7 ,,7.·~~ ~ 

7 ltf. :.~PS 

7 497. 4 '- ~ 
7 t..~. 6 1) 5 

..., '•" • e? t) 
7 ~ 7. ) 4 '.i 

1 4!0.t e s 
7 .:.f.P65 
7 t14.52S 
7 4~.7P.:j 

7 -'-'~ • <;: PS 
7 4r, . 3 HC:: 
., 1.4 • . :4~ 
7 4f"!.4~5 

~ '•5. ';f.'; 
7 "'~~ • c r. .:; 
7 Li?.• 1f S 
7 " f•.cr.s 
7 , • .., • 4-:"! ~ 

7 t..7.2"!S 
7 l;"".J?<; 
7 11~.Ji>S 

1 4~. ocs 
7 4e • .,(;~ 
7 11 :..e2s 

7 '53. :.~45 
7 1:.4.AQS 
7 45. 9~5 
7 !: I .t l'.'S 
7 14.<;1.s 
7 '•f,c;25 

Lr11.r,tTl..C E' 

1"?~'? 2= ~~.?Q.r: 

1711 2 "' 
1711 2"' 
1 711 2 C: 
l 7f.' 2" 
l~P ~~ 
1 7 11 2 ,~ 

l iP ;!:= 
J7P r" 
1 7 r 2~ 
171' ?"' 
I ·1p 2:: 
1 !f• ?':' 
1 7" ;- ~ 
1 7 >1 2.:::. 
l '"" .-i=;: .- .. 
I 7 H ?. !; 
1 71' <:!" 
1 71' 2!0 
1 ~ft c:: ~ 

?": oP<!(' 

3 1 •''IF 
2 c; . ;>':!I: 
3 2.!' .91: 
?. .. • ~~ r: 

21~. ?.2 F 
J2 oeP C:: 
2c: .1, ni:: 
4 ~ .F •j(. 
~?.a~r: 

.: 1 • r ?!= 

.l ;> .r 4 "' 
~,,.? t:-t= 
1.3. ;>4 l ' 
,.~~ .:> ~ u= 

3 4. ""''' :1 ~. "1)~ 
:I II •I• 4 I" 
.32.u;i: 

1...,tt '-= J~ .r.or 
t 7 1! ;>c; J~ .r· F:>i' 
17~! ~~ ~? . 4f..C 
1 ~ •\ ?. 5 :! J • J r, F 
17 '1 ;:; ~ 3C .c aF 
17<1 2"' 3? .f- 'I~ 
I 7 A 2 4: 3 C: • ~ .-l i; 
17~ 2'5 :>~.78F 
1:1-t 2!= :!J. ~1'3f 
J7P ;;<; J;:.t(lf 
17~ ~<; :; I . c;:,i;-
1 ~'~ ?~ 37.~"f~ 
17~ 2':= ?~.f~f. 
1 7 f1 f'.: ~ ~ t • .3 ~1 F 
17!! 2"' .'1" 0 7Hr 
11 e ?f 31.c2r: 
17"' 2 ':' 31 .0 2f 
111:' 25 3:!.4;>r 
I 7i' <'': 32 .;>2;: 

I -11 
I 71~ 
17'\ 
17d 
17» 
17~ 

- C' c . 
?."' 
- c: c -
:?5 
-r:: c -
25 

~la .~15 r:: 
~~.~~F. 
~ J .r. 2F 
31.0?F 
.3 I .~Pf" 
37.74F 

*~FIX hCT US€C FOP CC~PUTATICI\ OF T~E ~fAh 

:T 
? 

2 
2 
4 
? 
? 
:1 
? 
') 

3 
;> 
2 
:> 
2 
;> 
;> 
2 
2 
2 
2 

;> 
2 
;> 
2 
;> 
2 
? 
2 
? 
? 
3 
2 ' 
2 
f: 
? 
2 
2 
2 
2 

2 
] 

2 
6 
2 
? 

CTS 

2tl 

34 
11 

9 
27 
~:'! 

0 
;> ') 

n 
:!? 
:14 
.3;> 
2 (, 
;>7 

~~ '• 
:•6 
14 
1 r, 
:l 2 
25 

;>Q 
1 ~ 
31' 
-~ ~-; 
2~ 
?7 
J 1 
~;> 

23 
?C 
12 
15 
Jn 
14 
~3 
20 
1 I 
21' 
2?. 

c 
JI 
14 

0 
2 I 
::'2 

0FV1AT! N F~CM TH ~ ~~~N 
( H c: ".: O!l.!OS OF A" CJ 

CT<;Q ll\'TIT '.H: LrNGtTUl"IE 

I;> 

I 7 

15 
.1 

1J 
I) 

0 

• ') 

I 
17 
l" 
I:? 

1 ' ,..., 
17 

( , 

I) 

1 
11 

fl 
1 

14 
I t-
11 
12 
15 
13 

c; 
<:: 

5 
17 
17 

7 
I~ 

Q 

16 
I? 

0 

0 
1 

IC: 
C' 

1n 
1 <; 

- I .11 

- I • 4 
-1 • 'l 
- l. ~ 
- I• 1 c.q 
It • 7 

1 .5 
-1~ • f) 

(l • '? 
1 • 4 
(' • 7 

I, 4 
r. •• 
0. J 

- ) • I\ 
- 1 • 4 

1 • ·;i 
-;'. ·a 
". ~ 

- I .6 
" • 1 

- ~) • "1 

- \ • 0 
r.. 2 

-c • 4 
-;>. ;> 

1. 7 
-c. !' 
- 1 .A 
-3.~ 

1 • ? 
0 .A 
r"' .5 

- I. 7 
I • 4 

-1. ~ 
? • t 

-?.O 

~ • r: 
-2.4 
-C.9 

4.4 
- t • <'.} 

0 •I 

1 • ') 

-":;.5 
- :' • • ·! 

-J.~ 
"). 1 _, .. ) 

- 6 •I 
') • r:: 

-? • ? 
lJ.4 
I). -=: 

-I• 1 
- ': .?. 

!" • i:: 
t. ~ 

-.3 • r: 
~. t' 
'j • ., 

2. ;:> 
0. '5 

0.1 
1 ,4 
c .2 
I • 1 

-1. 4 
~. f · 

0.1 
- I • "i 
-1). ".) 
-'). 2 
-(I. 7 

'7 .: 
- ~ .7 
-':'. =: 
- t. ~ 
-1, 3 
-1 • . ~ 

I • 1 
-t:' •I 

?.3 
- 1 • .., 

- 1. ·~ 
-1. 3 
-('\. ~. .. ,. 

. • 1 

• 

..... 
!'-) 

'° 

• 



• • • • • • 

TAHL!' ~ 4 -!"' 

Piii t< ,6 l\A Kf('Kt I<; 7 l c:c st Tr'=" ~L CATA. !'llV JI• F!Jl 
lolf!Cl:'EO T'1 n!1L DH 1"15 AT N/': KlMG 1 S liHM'F• ,A..,Tf"=NA 

CAY G"1T S/IT FLEV r:r.:r.:11 l.4.rJTUr."' LCP..(lTl..l":F 

•2co; E22 ':4 l l ~-t: I!:' .,. 
A7.2~S 17P ~ .. 

~ ·- ~4. r. t>~ 
2{'5 <;?~ f .J 21 1>1-E ld 7 o~.4~S 17A 2" ~ l • (": ?.~ 
H~ 1 cc f. !54 !;~ ~- .... I A 7 45.<;t; ~ t 7'i ~5 ~3 0361'. 
;>('o; l 11 4 ~3 ~7 ,.,._ ... J'l 7 ,.~.~oc; 1 "'7 i' 2" 33.,~~ 
~,." "' - ~ l "~2 "2 37 "-'? 111 7 4~· 2'•~ J 4'.''! 2"' ~o ·" ~;"' 
205 1esc f'4 2e 1\-F. l 'i 7 4<;. :If'> 17'1 2e JI • •;&r 
20'5 161 'I 62 21 "-'II 113 7 47.34" 17~ -" <! -~ ~. ~ ')J: 
2C 5 l ?JI' t'A 3(' "-Vo I~ 7 47.345 l 7'.' 2"' .J 3 .24 E 

•2C'5 1"~4 f'S " ~-E IA 7 4 5. ""P. c; 11a 2" ~~.1;.lF 

*2~ ~ l CA~ '=5 ""I ~-Vo l" 7 54 .7?5 17P ,,., 2 <;. 7*'f' 
£(' 5 cl l,F, 1"3 16 ~- ~ I~ 7 4-"i.Oi"S I 7A 25 ~} .~4s= 
2ce 2 I ;J4 ~4 154 ,.._F. It! 7 4 7. "2·r. 17~ ?~ 30e?AF 
:::l'.'5 ;:~r o ,.:3 4P. ~- .. l<l 7 1 F-: .2ES 17P 2:: ~ ~ • .1~>c· 

•2':5 2~2C ':: ·" 12 N-w l ~ 7 "(· . c "" 
,~~ 25 21 . C:(>[ 

2 ( 1) 216 4 ;:> 27 ~-~ II' ., 'l4.4(:5 I 7>1 2'i 3~ • .J!• C:: 
2C6 :33~ 1"4 ?.I ~-E I i' 7 4 ~. 5f.' <; 17" ?5 ,~? .?;.?F 
20-:, 4 f) ;:> 42 ?<; ~-1\ IA i '~·~.~ f:. 5 17 •3 ?" "!:: e?4E 
<:C S ~24 ~4 3c; ~-II I "l 7 4:"; •"' 2S 17f' :>c 34 .0;>f 
~C"l 714 1:5 4 ;> ... _,,, l>-1 7 ,, e-. ,. :'s 1 :i:, ?!" .l0 .t ?f. 
2C6 c;o2 tr; 1-: ~.-llW 1 q 7 ''- 1-=,. 3~«; l?P 25 .3 I • 0 2E ;: c,, <; 11:! !'.4 4~ S-F I 'l 7 4~.3~5 1 7;> -c 

"~ ::! C: • f .<.F 
.C:C6 1C24 t.J 74 1'.-t: 1.9 7 A~• I ~r, 1 ., f! 2': ?.4. t;6t 

<: C7 El2 (,'5 4=' P..-lli l'l 7 111.1cc; l., f £~ ]~.fff 
2C7 ~1t f3 :JO N-F. I~ 7 4~.,.?es 17" ?'.: JI • '° '.lE 
2C7 1012 ':4 !< 0 c:-w I':' 7 47.103 17':' '-~ ;:> 2 • 2 ?F 
207 1122 t .1 2(: ,.,._.,. 

I~ 7 45.~~~ I 7•l e~ 32.2?!" 
2C7 l42f' 11~ ' · 41 ,..,_"'. II> 7 4 7. 7'::<; l., e 211; JC .7'"' 
2C7 IN'C (:4 41 "-'= 1~ 7 4 ~ .t f'5 171' ?:' :? ('. ~ .~~ 
2( 7 11:2c 4:? I c; ,..._,,, If< 7 4".425 P'!I ~ "' "' -· 32 .1 '.lf. 
l' c 7 1 741': ,.4 21) t..- \II 1~ 7 "7 .t c <; 17P 2':: 3;:> .I 2F. 

•207 11> I 4 t c; I 4 S-1! 18 7 4-". 7ti s I ?t:! 2'i 3 2.;: 2'!' 
207 I S!:e f;5 t: 4 s-• 1~ 7 4 "· :J 25 l7e 2e 3t:elllE 

• = FIX NC:T vSE~ FOIO (IJp.tPUT,AT IC:i'I Or Tt-'7 "F. At.. 

• 

(C('NTe) 

'"'EI (;HT 7': 

JT CTS 

2 ti:: 
2 ?"'> 
? ::'5 
2 ]~ 

2 33 
? ~I 
?. ?"> 
? J l ,,, I /'\ 
7 J2 
2 ?? 
? 2!0 
2 32 
2 I 7 

? 3() 
2 24 
2 1r. 
2 32 
2 11 
2 ?2 
2 -;> 7 
2 :! I 

2 3 0 
2 ;>7 
2 Jr) 

2 2c; 
2 3~ 
2 32 
2 16 
? 27 
2 24 
2 Je 

•• • 

llETfr..; • ·-

n:::v! AT I'."' i:i;c..i TH:O "1"' AN 

( ! " f:CGNOS f)F Al;(") 
C TC:Q L 4. TT IJf)C v:Nr. t -rues: 

7 r. • r; t.~ 
l ;:> I • ·1 -o.4 
lb -~.~ l • l 
16 1 • 2 l • l 

l " l • 4 - I•" 
14 3. 1 _., .7 

12 (' • r; r . • 7 
I '5 r:., l. ~ 

4 - l • I) o.~ 

:i ~ • '1 ll,.'i 
9 -0.7 I •,. 
0 l • ') -? • ,.., 

12 -".'. 5 I • 1 

" -f'!. 7 - I•" 

14 -?.3 '1, J 
4 - r:: . 2 -':'. l 

14 -2 • :i I • 0 
I" _,,. ;;> l • 7 
14 -"" •;> -2.~ 

I 0 -r.4 -0.4 
11 -0.4 ('. 5 

'.) 1 • ~ - 1. ~J 

1 I (' • 3 I. 4 
1 I "!. ~ -('.'> 
14 ". 3 -0 • I 
14 -() • 3 -/'\ • I 
1" 0. ';) -1. r; 

4 I • 4 - I• 7 
5 l • 6 -o.? 

t;> I). 3 0. 'l 
I I -2. ii - (I. l 
17 -') .c; :! • ~ 

• 

I-' 
w 
0 

• 



• • • 

NP N NSr. 

77 c I c:~ 

. 

• • • • • 

T 48LE 3F -<; 

4PlHi'1JOTIC lllf:,A~! Sl.LUTf(llJ 4T ';'UVA .ANT 7c; .,r TCJ"C 

LATI•uo~ 

u:11;c; JT•Jf'lf 

IP 7 A<:-o7C:S 
17E 2!: 32.27E 

5TAl\;r~r.r. C~Vf.ATtrN 
(C!'Cr"r.5) 

l • J 
l. c 

STJ~"APO rcv!~·trN r~ T~~ ~~A~ 

cs :cr"r~> 

r.2 
C.J 

ALL Pf.C~Lf:"' PA~!"":C: Ai;E LISTFC OJC"LOW 

0.AV (j~AT FLFlfAT IC"I fTfCATJC"'S C("lf I AT!Cll. 
< l ! ; >75 >5 >10 sr:cs OF Af:C 

21) 1 -~ 12 )( 

?. " -1 !;,1'2 )( 

21"~ "~ ;> )( 

2C3 l'i:O x x 
203 O;>O )( 

2 f"] 94" x )( 

2 C:I If C? )( )( 

203 2 I~ 'I x 
2r4 :'J<' )( 

?Cll 121'.' -~ l( 

2 ~4 1 Cl,.,, x 
2C4 Hl~t: ., )( 

20""· I 2 i3 )( 

2( 'j 310 )( 

<'C5 5C(l )( )( 

21"5 614 )( 

2cc P.2? )( 

21'.5 IH04 x x 
2C5 l "4H )( )( 

2C5 2:'?.C' x 
207 If' 14 )( 

• • 

..... 
U> ..... 

• 



• • • • • • 

T.APLF :!C-~ 

.ARIT~METIC M~AN SOLUT!CI\ PV SATELL!TF .AT SUVA 

SATELLITE' NSO LATtTlJl'E STANc.a::c CC::VtATlC" 
l\UMPF.R L (11.(j t Tt;r.E ( SS('"r."£1<;) 

42 I l IP 7 4f.t=-1'; I • t; 
I 7!'! 2!': 32.5ClF. I •'I 

54 10 1e 7 4f.4'>S l • ': 
I 7 "! 2~ 3?.t-:!E l • c 

f3 lJ lH 7 4f.~?.~ l. i; 
l 7 p 2".' .:!2.6~E 1 • 7 

(:4 13 lR 7 41; .P;>S l. f 
1 7f' 2!: .:!<: .63E l. 7 

t- ~ q IQ 7 46 .31 s 1 • f 
178 2S ;?2.P4E l • <'l 

• • 

ANT 75 Mf_Tff>S 

STAii.DARO CEVtATt~~ CF THE ~rAN 
( sr.:i: fl~l"\5' 

0. '> 
f). c; 

) • c; 
C.6 

o.4 
(j. ~ 

('. 4 
n • '> 

n.~ (I." 

• • 

.... 
w 
N 

• 



• • • • • • • • • • • 

1' II t-'L ':' 3/.-1" 

R/V I< A"'" KEC'I< I l c; 7 l FCStTlC!"AL CATA• fUVA• FIJT 
~OC!<EO TC COLPHINS AT '/\/" K 11\.G •s 'OllHAPF • A.l\TE,.,.•JA t-f.- TGH ... !'4 ~l=T~:PS • 

D':V ! AT T r:'J ~i::c ... TH€ "!:.AN 
( ! " s ~~ll"IO<: fl!= .\c: r I 

CAY ClllT SAT ELEV c:=c~ LATTTUQ;: Lr."GITLl'.'.E' T ... CTS !":TSO L~T!"TLf'f' L :'.llllG I '"llDf' 

cC7 ;:124 t'3 2<1 S-F lq 7 45o7e5 I 7 "! 2~ ~ ~ .:!'•F 2 2E 13 -1 • ~ c. 1 
2:17 2310 f3 33 5-w. I !1 7 45.Ql)5 1 71'< 2"> :32.22f" 2 2Q 7 -0.9 I). I' 

2C8 212 42 ::>:> S-F I" 
., 44. 21:'5 I 7>' i: 5 ::> 2. r ·3" 2 2 .Q 12 - ? • ~~ ". 7 

H~ :!4 A l"A 3 I C-f I f, 7' t.!') 0 7f'S 1 7fl 2" J;. Fo.q~ 2 ?P ,., -1 • "' r. • ..,, 
2C8 !: 34 t4 2€ r:--.- 1" 7 4 !';. ;>4 <: I 7 'l ?f ~ 1. <; ;--i= ? ?Q I .l -1.:, - f). ! 
2 ('! 8 724 (5 fl 4 "-<" I g . 7 /.a7.J4t.; I 7 P. 2~ 2c; ·4"F. 2 :>2 15 c."" -:! • ~ 

•2t;P l'':O f · ] <; N-l: l<l fl ., • 0 4 <; . .,., ?~ 3("'. ]() ~ 7 I ti t 2 I • 3 -1. p 
•2CB 

~·" 
f.!i , 1\-'ti I~ 7 1;0.!~ ?~ 17P. ?= ~ 1 .~': E 2 12 <; -~. l -0. '; 

2C8 1 C'32 f3 7' ('. "-w '" 7 4~.F~~ 179 2 <; '::.!~ .?,,r 2 34 I.., 1 • c 1. 0 
•<CB I I C P. !:4 12 !'-V. 1 .Q 7' 41: . 6" c-, I 7 '1 :::~ 3 <:'. (· :; F 2 I e 6 -r. •I - I• f: 
•2C8 13 3 1; 4;> I 2 "-f: le:\ 7 4 ~. ! >,. ~ I 7H ;> c; 3? .f'r'F 2 I c 8 I • c ~. '7 

2CP. 1r:12 f4 I!' "-;: IR 7 ''c_l.14~ 17P. 2': ;: I .i> GF 2 ?. 2 H' _,,. ':. -l"l. A 
2t:8 I€ f'f t4 53 N-'A I >i 7 4 .::a. 0f- 5 .17 ." 2:: 3 2 .~1-~ ? :l J I I • .l o.r 
2CA I c; 1 0 t-5 !'4 !S-S:: IH 7 45.~C-5 i 7" 2'5 :? I • C ?F: 2 33 l - I • I -1. ~ 
H'I 2('42 ~4 3t. "-F J"I 7 4.,. 52 c; 171' 2"' ~ t • i-; ;~F 2 .~2 15 '=. ~ -".'.'.] 
?CA €102 f '5 l 7 c-1o, l'I 7 4f."'fS I.,,, 2<.' :JI • h4 r: 2 17 7 -0.2 -o. ca: 

•2CI' 2221) t:J l 2 !'-[ l •3 7 ll c.. ~ 2 ~ I 7 f 2f. 4 • 2 '.lF 17 13 0 2.3 3?.." 
C:C8 2.< 34 !" 4 ?e 1\-~ I~ 7 41. ;i ~s 1 7 ,q 2 5 3 ?. . 1 0!.: ;> ;>n 6 r ~ · ~ -1 •I 

*2C9 I 0 f3 1 c_w I~ 
., "p. -~ ') 171' -c £ . 2 ':'; .2 t1 f" 4 0 ( · 

'" • ?. -2. 0 

•200 122 42 H ~-~ If: 7 "i1. 5 ?5 I 7•' 2~ 30 .f,cr H 7 4 f. fl - I • I) 
•21'9 :J 'lC f.4 I') ~-E I" 7 ,, <;. 4 ;:> $ I 7 i) ;:~ ~t.?Of ,. () 0 -1 • 3 2. I) 

:'.()9 41. 4 f4 7C !'-w I-" 7 4~.6i:~ I., e. -C< "' .. ~2.:!4F J 32 I - I • 1 Cl. I 
2cr. f3f (5 :! 2 "- [: If 7 h7.5?'i I 7 >~ ;<!; ~ 1 .f ~ ::: 2 ?.f I? (' • R -0.5 
;'09 f.?2 f ': :Ir: 1\-W ,,, 7 4 ~. c:: c~ t 7 .P. ;:s 1J.2 !+r: 2 27 IC' -o. ? I. 

,. 
r!J9 <;44 fJ 44 ".-!" 1 8 ., 

4 ~ • l '"'S 179 2~ :: ;: • 1 'l~ 2 34 If' I • 4 -~.1 
?0'1 H' I 4 !: '• ::tP. S-'Oll J >l 7 '• fi .f: r s I 7f: ~, 5 3?." ~f ? ~3 1c (' • I I) • (' 

2C'< I I :J?. f.3 lll "-"' I" 7 ,, ~ . q i' ": 17A 2 "' .J ? • F! l&= 2 ? 4 11 r. • ;> f).7 
2~0 1424 42 4 '5 "-r= I a 7 47.40 S I 7 'l 2 '5 3 I .~'·'•[ 2 J 3 It> r.7 _., . 6 
2C9 It CF f.1 f-() N- i:' IP 7 4i:;.4 ps I 7 'I ;>~ :1 t"! • ~ r\E 2 :? 1 I I • 7 - I• A 

•2cc I 7"'f- f-3 1 :J ,..._ ... IR 7 A~. ,i:. ~~ 17P ?"- :J ? . 70f:' 2 JC: '1 - I •I n'" t; 
"C9 I'!? 2 I' 5 2? ~-F I A 7 45.f(: C J 7 t l 2"' .] ~. ~l•f ;> .~I) 14 - I •I -').:? 

•2C9 I er: 4 !'4 c: "-!: I 'I 7 "". 4 f c; 17S 2 ~ 3 :> ... 2r:: 6 12 "i -2.3 I ., . ' 
;r.9 2C I(' F." 4e ~-loi IQ 7 4 (• . c p $ 17P 2" 3:?.I.?"' 2 14 I"' -('I • .., n • , 
<'C9 2 13.< 

f ·' 
34 5-f I -·~ 7 4 5. ll"i 17° ~~ :>2.7 6 "' 2 .1? 15 - 1 • -= '°" • F· 

;:oci 2~1~ 1'3 ?:J ~-'M I >i .. Lt~. 4£7' 5 J78 2"' 3 ~ . l'.'(lf 2 ?'> 7 - I. 3 •). "' 
210 21F 42 ):1 ':-F IP 7 45 ,l)f5 1 7 ti 2 ~ e. t o ~ 2 ~I 15 - t • 7 - C . I 
<' 10 ':44 f4 I c; ~-\\ 111 7 ._.i:::; .c;,r s I 7 P. ? ~ 1 eL> FE " 2 2 :j - ;) • h -·J. q 

•2 l (I 7)4 ( · <; I';(: "- .... IP 7 4.C.. 14<; 1., ~ 2 4 ~• ~ OF.: ? 2 G () _,, . ~ I 3 •I 
2 10 E St f.3 It N-( 18 7 4e .c nc; 17~ ? J ::> • 4 ?F ;;> J<; I I • ·' 1 • ;> 
210 e;;>A !' i 73 S-E IP. ..,. 

4~.2cs I "?8 2 34.c ..:- '-: 2 27 I -r. s 2 • .'1 

210 11: 4 2 f.3 4<; "-"' 1 ;.~ 7 4'1.?4S I 71' 2 3 I .c .>r: 2 32 14 I • 5 -'.). :1 
• 2 II) I 11 2 f.4 ~ ~- ... t» 7 ~~. ,:.4 ·.:; I.,"' 2 32.?2F p 0 0 ] • <; ., . "'.' 
•210 I::! 3 0 42 l 4 "-" I <I 7 45.?45 I 7" 2 .~ :! • 47 l') F: ;;> <' I 10 - l. 5 l • 7 

210 l ~IF. 42 !::4 N-ll IR 7 4".Jf .3 171'1 ?. 33.t- c r 2 ?Cl p 1. 6 lo5 
., 10 l7Cf 1'4 ~f N-\\ IA 7 47.')ES 17P 2 3~ol?F 2 33 l F:i (). p 0. '~ 

• = FIX l\ICT USFr. Fm:· (Clo'~UTATTCN nF Tt- E' II/FAN 

...... 
VJ 
VJ 



• • • • • • • • • 

T 4 f'L ': :! &-F (CCNT.) 

F/V KAl\A K~OKI 1~71 CCSITJCNAL ClTA. cuva. FIJI 
~r.r:R~O TC ,,QLOHJl\S 4T N/~ K!N~'5 W~AnF. ANTF~NA H~JC.HT c4 W"Tr,r.5. 

CAY C:MT 

10 1c;20 
• I'> 204f 
• "' :<ti') 

• :: l 1 
c 1 I 
c II 
::t l 
2 I 1 
211 
c 11 

• 2 11 
2 11 
:> 11 

•::> 11 
•211 

2 I I 
>t.211 

:;: 11 
c I I 

•:: 12 
212 
c 12 

•<' 12 
c 12 
c 12 
212 

•212 
c 12 
?12 
212 
:;: I;> 

•:: 12 
:;: I;:> 
;: 12 

it:;: 13 
213 
:;: 13 
"13 
213 

•213 
Cl3 

•213 
::13 

•213 
213 

•213 

1 1 I: 
300 
4f 4 
t:4t 
F.::'2 
c;r:;2 

IC I~ 
1 14 (' 
142C 
161 c> 
I 1'2F 
I fl')c> 
IF::'2 
I Q<;f 
<'ct fl 
;: I 4 ;> 

.;:o t 
~~2 
412 
~~4 
CC4 
<: J c'l 

IC'.:".' 
111 'l 
132P 
1!:12 
1 "i ::';:: 
I 71 t 
174 (; 
I <;3r;> 
~ C'!:C' 

1 1 .;: 
2"i(: 
::'I A 
':':')4 
f~~ 
e 1" 
E 1f 

100? 
1C25 
l 1 5 '.) 
14tE 
1444 

S4T 

EC.: 
..;3 
f !: 

·-~c 
ll6~ 
I' 1 
cc; 
.., 4 
,,, 1 
!:4 
i: 1 
42 
42 
1'4 ,. ... 
t:5 
54 
t "i 
!:;4 

42 
"2 
t3 
f" 
1'3 
!:4 
f ::' 
~4 

42 
4 ;> 
(;4 
(;4 

f"i 
t '". 
!' 4 

42 
4;> 
(;4 

1'4 
F.5 
t1 
!:4 
f :' 
'54 
f3 
~;> 
(;4 

c'L EV 

7~ 

1 l 
I t 

<: 
73 
4A 
.14 
2 E 
"'4 
2c 
I I 
<; c 
I!'
~2 

7 
:>;> 
1.'.' 
3 I 
cc:: 

37 
2 l 
ff 
1 I 
?A 
71 
34 

7 
16 
4 c; 
"!"'I 
'15 
11 
74 
.J ~ 

2J 
(: 7 
;> ~ 
32 
c: --" 7 
~? _,, ,_ 
22 ., 
I l 

C:" cw 

C:-1" 
C:-F 
c:-w 

~-[" 

~-\rl 

~- ... ,__F 
::-E 
N-"" C-· 
N-\1! 
I'--= 
M-w 

"-" fl<-\\ 
c:-t= 
~- - .= 
C:-\\ 
r-..- ~' 

s-~ 
!'- ... 
~-= 
~-n 

"-~ 
".-\\ 
N-~ 

C-l'f 
P\-F 
~ . -v. 
~1-F 

P\- ... 
"'-[ 
~-~ 
N-:' . 

~-~ 
~-f\ 

c:-r:: 
C-11 
M-'O 
1\-= 
5-E 
"-"' ~-'tt 

N-\1: 
P\-!:: 
1'-E 

1" 
p~ 

1 A 

I" 
IA 
I~ 

·~ l !" 
I I' 
I~ 
1 P. 

I" 
I~ 

I '~ 
I~ 

113 
IA 
111 
I A 

I~ 

I~ 
IR 
l A 
IA 
l 11 
IP 
1 ~ 
Pl 
IP 

t " 
I 'I 
113 
I >l 
If' 

l fl 
I A 
I " 
l'fl 
JR 
lH 
1e 
I~ 
I f:I 
1 p 

lR 
IR 

L4T!TU'1': 

7 4'3e4C'S 
7 LtF-.C'H~ 

7 1:4.405 

7 4.;. ~·, 0 ~ 
? 4<;, <. r~ 

7 14. ~= • ·~ c !: 
7 47.~C'.: 
7 45.Cr.~ 
7 4~.o~~ 

., 4f:. 2f. c 
7 4J •. 'f<; 
7 t\~ •:; f'S 
.,. ,. (!, • ;> 0 :; 
7 ~~.G4S 

7 4'1.245 
7 44.f4t: 
7 47,lf5 
7 '•5. :'t:1S 
7 4 Re 'lt')c:; 

7 4 5. ;~ 4 s 
7 t: t:.. 7F;S 
.., 46.t'.:PS 
7 tt.f-. ·I ~c: 
7 u f? .JPS 
7 4!'-, 1 nc:; 
7 4':, Pf S 
P I l. r. F: ': 
7 c::~.J6~, 
7 44. 12~ 

7 47.IOS 
7 1 f · • ;> (' "; 
7 L.4.1"': 4~ 

7 4 ~.). ~ ; 4; 
7 ,,~.t2S 

7 '•7. ~2.~ 
7 45. l'ljC:. 

.., 4 f. • 3P. S 
7 ,,.:, .21=-s 
7 4?e7C~ 

7 ~2.c>f.c; 
7 45.JR.5 
; 4 :! • t; f c; 
7 47.34r, 
7 45 .t 2S 
7 47e'02S 
1 "'q,.o;>~ 

l.C'l\GJTUfl E 

17f' ;>~ 2fe?4C 
17'1 2~ :L3.7A"'. 
17q 2~ ~J.14~ 

1-t: 
17'3 
17~ 
17~ 
171' 
I 78 
11e 
I ., '' 
17~ 
I 7P 
17~ 
I 7 !) 
!?fl 
I 7~ 
I 7 ,1 
I.,~ 

17~ 

17fl 
I ., 6 
J?P 
17'! 
I 711 
I -, ~· 
I "'I-' 
J7f 
17!' 
17-i 
t 7 ,1 , 
)7~ 

I 7P. 
17P 

1 7!' 
l?a 
17 F 
17~ 

17£' 
171'1 
171• 
1"'11 
11e 
1 7" 
17H 
l?F" 

2" 
2'i 
- c: ,,_ 
2!" 
?"' 
2"' 
?': 
2~ 
, " " -
?= 
24 
2'0 
2': 
C5 -" "-· 
~~ 

?.5 
?.~ 
-c:: " . 
- c: " .. 
~= 
?." 
?!='. 
'c: 
2c: 
?~ 
.~ -= c . 
;!·: 
2': 
?.~ 

2c: 

-"' ,- -
2:i 
2"' 
2"' 
2': 
2"' 
?!': 
2"' 
2': 
?5 
25 -"' <'. -

:! ~ • Oflf. 
~ .... .,,~~ 
~ 2 e i? ;,'JI~ 
: 1 .2t.it: 
.; c. (4 i= 

31.fCr: 
~I , <:: 2i:: 
~~.;>4~ 

2< •'' ")~ 
~ 1 • ? J J:" 

1 • l !.l !'.=' 

2c •"P.F 
~ C: • I c~ ~ 
L!.O'.l"" 
~i lt • (' ;> r:_ 
l~.,!.4~ 

32.4(f; 
J2.te'~ 
.?£.AR• 
3 I • ~ ""' 
:; 2, .14 F 
2'•. l (">f: 
~J. ·•t:.r:_ 

:Jt',f/4r
J 1 • <_; ;.! r.: 

1 ;'. e '""~ 
:! ~ • ~'+ f 
)? .~·'r 
J =~ • (! '· t= 
.]~ .~ur 

~ 1 • fl \)f: 

~ 2 • F Ff° 
]~.~;>F 

~;: • 71~r 

:3?. .?CE 
:' C • C AC: 
J~.c4-=: 
3c.70F. 
:"4.74F 
:: 1 .56F 
2 7 ,4 »r
~ 1 .r. ~F 

J:'..C'•F 

• = FIX NCT LSF~ FQ~ r~~PUTAT!CN CF T~~ YEAP\ 

,, 
3 
;> 
;> 

6 
? 
2 
;> 
2 
2 
2 
~ 
2 
2 

IC 

"' 2 
;> 
;> 
;> 

{; 

2 
2 
? 
2 
? 
2 

-' 2 
;> 
2 
;> 
2 
2 
;> 

5 
2 
2 
2 
2 
~ 
:? 

15 
?. 
2 
2 
2 

CT~ 

1'5 
IP 
15 

1 l 
"'1 
35 
20 
I'; 
?<; 
;>~ 

l"i 
~3 
;> J 

c 
J 

:-!4 
?n 
3!" 
I!' 

I) 
?? 
I•; 
I 7 
?9 
23 
:"I) 

I) 

;:!~ 

.• 3 

.Jr) 
;.>H 

I<; 
3~ 
1 !:' 

14 
:14 
29 
32 
:: 1 

0 
:~ 3 

I) 

2 ·') 
"l 

3J 
17 

n~vtATT<::N F~C~ ~~F ~~4N 
(II' C::"'(f'J'JC'! r::ic: llD". I 

':~'.;() L.\TJTU'">::' LC...,r;J-lJO"' 

0 
a 
7 

4 
I 

I..,. 
I :l 

?. 
1?. 
10 

" 16 
11 

" I 
JF, 

3 
Ii' 

c: 

') 

13 
2 
A 

14 
l 

J4 
~ 

l:l 
1'-
1 c, 
11 

l'I 
IC:: 

0 

7 
I"' 
IA 
15 
14 
c 

l" 
0 

"' (I 

14 
7 

- J • J 
r. •?. 

-:? .1 

-r • 2 
- I , l 
-0.~ 

c • ""7 

- I , 7 
2.?. 

-('. 5 
- :5 . 5 
~.2 

- r • c; 
l r: • 2 
-1 ,5 
- ;->. 1 ,.. . ,, 
- I • I' 

2 • ?. 

- I ,5 
-~.':' 

r.. 2 
",;> 
1 • i!i. 

-I .o 
c • 1 

;:t• • ~ 
7.6 
I • ~ 
r.4 

-ri. ,.., 

- ? • l 
- I •? 

I .4 

,.., . = 
-n .Q 

-'1.4 
-r.s 

I ,O 
"'. 5 

- I e6 
~.? 
0. f.· 

-t .o ., . " 
?.3 

-~.c; 

I • I~ 
- I• l 

~'. ! 
1. ~ 
l"" • ') 

-". ( .; 

-c.2 
-C,4 
-':'. :i 

1 • (') 
:: . ) 

- .~. 4 
-..;: 1. t -2.,. 
-0 • I 
c.n 
1 • ,, ' . ,'"\ 

0 • . l 
-'> • I 

/'). -
-('•LI 

~. 1 
_a• 1 
- I• P 

'4 • F , 

-~. :1 
1. ? 

') • I 
, • (j 

t. ~ 
3.7 

-'l. 4 

'). 7 
l.? 
"•C::: 
.'"\. 0 

-2. I 
:.l. 7 
c.5 
2.5 -1)."' _,, . .., 

-C". ~ 
-c.2 

• 

.... 
w 
~ 

• 



• • • • • • 

T /ol·'I . <: 3 A-t' 

P/V I< .A II.A K "Ont< I l <; 7 l i:cSITtr"J.L r4-rA, <;UVA t FIJI 
h'rCF;EO TC DC:LPH{Nc; AT 'II/"' K!Nr;•s wl- /If' F • Af\TH<Nt. 

CAY GYT SAT fLC:V c;;::r111 LAT!TU•)F LCf\GlTlCf 

•cl3 t FoC f 42 I A ~.-• Pl 7 4" • .., o c; 17H -" c: . J2.l'lF 
i' 13 1<:2e ~4 ( · 5 i-1-11r 1 .~ 7 4 •3.?~S 170 ?~ ~:.-. "tt)r. 
;:13 t '! 4 :< f.~ 41' ~-r l'l 7 4/t. ~ 4 ~ 17"' ?" 3C .c;: 'lF 
;13 ;.rrr "4 l p "1- 'C 11'1 7 , .. ,, ·' f 5 I 7P. 25 .l?. I 0i-
en 2 ~? p f ", :?l ~-II I ".I 7 4(- •• "> l ~ 171-' 2 r; :-14. r ·1;: 
.c 13 2144 !'4 45 i-: -111 I 'l 7 4 '1, AP<; 17'! 2~ J2.)41= 

• .c 13 <.::le I' _1 c ~-~ l I) 7 5C!, 7t'S I ,!I 25 :l2 .t O!: 

;14 202 112 40 ~-C If! 7 ~;;•I 2 c- 171" 2 ~ ~ ~ • """('r 
•214 2:!2 f4 7 S-:' I" 7 52. '::)2'j l 7C.. ;?f; .14. 74F: 

c I 4 ~-= ~ 42 l .; C-11 I "I 7 41'.'l.:. e ~ I"'" 2" ~c .cnr 
:< 14 414 f;4 "- F ~-'tlll l':I 7 4-:.. 74 s I 7f1 2~ ] ~ .;~ "'= 
; 14 f c" f.5 l F N- t' l ~ 7 "'7. c" c 17P ;>!" 11 • ( · ~': 

•.C14 7AF "4 I 2 S-" 1 ~ 7 4?. • r, ') '.."; 178 ;> == 3c,c4L 
.c 14 c;: 1 .c fJ J .~ P\-C.: I !'l 7 47.t')~ ,.,~ -c 

c: - J~.t?F 
;:14 c;::i2 54 "'2 <:-1o '" 7 4' ,(' (' c; 178 2 -0 Jl.l4f' 
:< 14 l 1 ",., E :l 24 1\- I\ lP. , 4(.')eS l7P 2:: :; l .f ~ r 
.Cl4 l:: ?.4 4?. 17 N-C:: l P. 7 "7. !'i2 !'; 17~ 2!5 ::3?.5~~ 
214 l 0: 1 C· 42 4~ N-11> 1 A 7 4 . .l. :'f. c: I 7 13 ?.': .~2.P8F 
::14 1 ':AC "'4 4<; ,.._r;. ,., "7 47.tF-S 17" 2"' .3 1 • e •) r: 
c 14 l72f f.4 l"' N-\0 If' 7 4 ~1.~f-5 1 7H ?5 3 I • c ;~F 
214 t 7 5(: t '3 l t' ~-!=; I'\ 7 A5.l 25 l 7" 2"' ~ ~. ('('J: 
214 1c;4r E5 ":'2 s-w ·~ 

7 4/0. 4 4 c; l 7 P. 2".'. 3·\ • CAF 
.CI 4 2C0:4 0:4 f7 ,.._f' I e 7 fl .'i.6".> ~ 17 'i 25 2GoC4F. 

• : FIX "'CT uc;i= n Fl'JC CIJ"'PU'T'AT IC" (' I= TI- ~ "''°""' 

• 

((('"IT o) 

tff TGHT 'O 4 

IT CTS 

~ ~~ 
? 3h 
2 le 
? ?S 
2 2~ 

2 ?7 
(, 11 

2 JJ 
3 4 
2 21: 
2 3 3 
2 2J 
2 I? 
2 l'J 
? .JI) 
2 2P. 
~ 

'- 24 
2 JA 
2 .1 c; 
;> 24 
? ?7 
2 38 
2 . .14 

• • 

fo/ETf'.05 0 

['f':l/J.~TJ(t-. F!:Cfol THF "'"AN 
( TN s•·: crr-.ons llF ,\::>(' 

CTC::fl LllT{Tljf)i::' LC'IG I Tur.:: 

" -~.~ -('•I 
17 I • c; I•? 
12 -? •I - I• .! 
1 l 1 • i; -'). 1 
l ;> - ":.-=; 1 • ' l 

I I I • 7 0 •I 
4 4- • ,, -·1 • I 

16 - I • F c. <; 

I t.2 ::>. 5 
12 _,. .7 -1.J 

I -c. !"." .J • I 
10 ,. • 1 -C'. ~ 

? -'l •I J,7 
1 1 r:. • '• ".>. 'l 
'i -1 • 7 -1. 1 

I 3 -0.1 -o.s 
2 c ... 0.4 

l"l I • e, ('I, 7 
I'> (' ,4 -Q,4 
11 - I • 1 -<" • . 1 
12 - 1 • f.. '). ~ 

l " 
_,..] l. 9 

15 l • :; -?.~ 

• 

...... 
w 
V1 

• 



• • • 

NF "' "5C 

11 -
33 et 

• • • • • 

TABLE ~F.-f 

APIT~~~TtC ~EAi\ ~OLUTICN AT SUVA ANT <;4 ~ETEI'<<; 

LAT !TU!')!': 
LCM'; I TUD!:O 

l p 7 4£,. '.'4 c:.: 
171' 25 :32.2()C: 

s·A~~.11~r cevJATir~ 
< si:cc...,0s > 

1. 5 
l • :: 

s~AN~ACC C~V!AT!CI\ ~F T~~ ... ~AN 
< c:;:cr-.;Dc; > 

c. ;> 
t: • ?. 

Al.L r.r;cBLE"' ~A!:'3~S ACF Lt COTF.C EJF.LC'W 

o.ev \,YT f'L~VAT t Cl\ ITIO~ATICNS rr:vtATIC" 
<15 )7:: >5 >IO SF.CS rF ADC 

2C~ 'i~') x )( x 
2 c Ii ?14 x 
2CR l l :)f' x 
.? c ·1 ' J 11'- x 
?C~ 2220 x x x 
;>~9 l c )( 

200 I ;>2 x x 
2C9 :10') x x 
2f.O 175~ x 
2 c" 1?~4 x )( 

;>IC 7]4 )( 

210 11 I 2 x x 
2 l C) l 3 3" x 
;> t() ;> 1'4 f, )( 

2 11') 2 1 I 0 )( 

2 l I l I ;; x x 
21 I 114') )( )( 

;> I I l ":?.'I )( )( 

2 11 I "'"q )( )( 

211 19""> l( 

212 ?"":b )( 

212 ~ c.; 4 x 
21? l I I~ x l( 

21? 174": x 
.? 13 1 I 2 . )( 

213 "''"' x x 
213 I ".l'l? )( 

213 ll'OC )( 

213 14 44 x 
213 1 f ,,,, )( 

2 I 3 2:3J'\ x )( 

214 2 .. l? x 
214 74'1 )( 

• • 

.... 
~ 

°' 

• 



• • • • 

P.Y I""!: t V JDUl\L SAT~LLJTE 

S.&TELL lTE ~isn L4'TIHJrE 
f\U~AEJ; Lrl'lC. I TlJ()C 

42 I IS 1~ 7 46.q75 
1 7E' 25 32.46F 

54 15 IA 7 4 ~. >:l 'l<; 
17q 25 :!2 ·" ~~ 

~:! 17 H 7 47.f'lS 
178 25 :! ? • 4 :ii:: 

64 15 l P. 7 t;(; o F<iS 

t7e ;>!;= 32.44r 

~!:' ·~ te 7 1;7 .r .:>c; 
17A 2c;; 32.41E 

• • • • 

TJ'f1Lf. 3C-t' 

~~IT~~CTfC ¥fAN SrLUTJCN AT ~UVA 4NT !'.'4 "'ETF'<S 

ST-~Cl'P.r. r~vt~TICf\ 
( St.CCl\ClC, I 

~.11 

() . -~ 
2.4 ". ~ 
2.J 
I). q 

-;.4 
c."' 
~.2 
()•A 

S~Af\OACO r.E~!ATTC~ CF T~E ~•AN 
( cccn•ID'> I 

". ~ 
I). 2 

~.~ 
0.?. 

0."" 
O.;> 

~."" 
0.2 

". 5 
(I.?. . 

• • 

\ 

..... 
w 
...... 

• 



• • • • • • 

TAPL= 3~-7 

P./V KAl>A K!"OI< I t c;72 i::csI TI'=""L r::A TA• c 1111 A • FIJI 
"'OCPEQ AT THE !5r o FO"'lT "'A::)K II'!' •Kiii.G'S WHAQF•. 

CAY GMT SAT ~L~V co:::r:~ LAT[.-U'"lC' LCl\G ITUCE 

:?~9 !"4 F 42 e2 "'-E 18 7 "''l. 04 '= t7n -.. 
" r. • c; OE 

•35~ 720 54 7 N-E l .. 7 ~':1.44$ l 7'1 25 ?4.l;>F 
•3!'.:9 73A 42 7 "'-"' .~ F ~."rs 17P 2" ?2 .<:'"!!'.' 
• 3!=~ c;(' 4 "4 61' 11.-111 l'l ~ =; ., • 4 c 5 I -:>n 2~ "F! • (" •)s::' 
•:?~9 l oc: 4 ~~ ? 1\-111 I~ fl I . so c J 71\ 25 20.5-3= 
~~? l I 4 4 f ::! -~-: ~- t I '3 7 .. 7. t" s l 7CI 2·; 2~ .? ');: 
~-:c 133') f] ?r ~-w te 7 5r:. ';4 c: I 7'l -" " - 2" • C -3F 

•::'!59 I ~O 'l E '• I 3 ~-F I I' 7 57.125 I 7 >i ?5 ?:r- , 1,.r 
:::09 I73e 4;> f4 ~-r: IB 7 5C';. 7 ~ '"; I 7,. ?" ~>7 . t-0E 

• 359 1c;2 2 4? t c <;-w I .. 7 5.:&.. r,1: cq I ?ii .? ~ 2:3 • .V~c 
•35~ 2C3P ( · 5 I:? N-<: ·~ !' 1 • e: ;' 5 I 7P 2!' 24 0 C">f. 
~5Q ;:: C" 4 ti, f'l ~-C I!-' 7 '3f:l.ACC:: I 7 ":. ;><; 27o4'lC 
:?0:9 CC22 fC: 4f: 1\-W I q .. :JG • 7F ~ I 7P :"' ~ ~ ~. 7 ':-r:7 
~59 23oa E3 It' N-f' 19 p 2.1cs l 7 s:! 2'° 24.?4r: 

~fO ~4 E3 4E N-~ I~ !' 0 .1 P.S 1 7 Fl 2:: ? ". r OF= 
3 f O 4f4 42 lC N-<= Pl p .., • 1 ~~ I '.'ii .?~ ;:>4. f.':>f 
~ t'I) ~IA f4 .. ,, 1\-E I <I p 0 .t 4 s I 7 il 2:: 2 c .~ .?0:: 
31:0 !'4 2 42 2 7 1\-"' I f\ p ."'\. ,f:3 I.., 9 ?.!': ?.~ .t· ,":!E. 

•.31';0 7';?. t' 4 Ir "-"' 19 7 ~7.7ES 1 7 >1 ,~, 2t\ • .:'I')~ 
::!EO !'IA ~· .l4 1\-:0 l'l .. r.. t-4 s l 7 >i ;> '> ;>4 .54"' 
~EO IC"C !:4 2~ 1\-\o 19 7 5'l. 7 t: s 17g 2~ 211 .2~':. 

•:?fO I C5t f ::! 12 cs--=: I 13 fl (l ,425 I 7 P. ~c: r . ?.': .~2~ 
~l'O 1240 EJ "i7 !:-Ill 1•1 A ('. r, ~ ~ I 7P •c 

" · 2~o1'2.E 
3f0 lt"40 42 21 S-E I~ 7 c;a,;>25 I 71:l 2C: 2"' . 62F. 
3t"O 1 t' c E f4 !:4 ~-F ·~ 

7 ":>'•I 4 5 I 7F ?E 21' ,;>?E 

• • FI)( NCT l..SEC fl)!) C:NFU .. AT l!:N ~F Tf-C fl!:AN 

• 

I. CTS CTSO 

12 0 (' 

3 c 0 
p ~ 0 
7 (' 0 

~· 1 0 
? 31) 'l 
2 23 l 
;> Hl 7 
2 21 I 
2 I 3 "' :> I~ a 
2 ?'i ·l 
?. JI I<> 
2 ?J ;;> 

? 33 t () 
2 ~I l:; 
;> 22 ,, 
? :l') 14 
3 11 '> 
? 32 I<; 
2 ?.5 '1 

3 II' 8 
2 30 Cl 

2 ?7 l .l 
2 ~2 15 

• • 

f:'IF\IIATl(N Ft:C~ Tf·HO "'f A.., 
( 11\ S "CQ l\P.S OF Al>C 
L.\T!TUOF L'JNGITll0 

-c.::; -24,4 
- I • 5 -I• 2 

(). 7 -2. :! 
-n •.., 2 :> • n 

I •I' -4.7 
-2 •I _,,. 1 

0 • 0 - .'.).? 
-?oA 1 • ·;• 
-0.~ 2.3 
-i::. :1 - I•.., 

I • 7 - ·1 ." 
. - t'! • '5 2 .?. 
-'~ .? l • '3 

2oP _, . ·: 
0 . 'I - I. l 
() • :l - ".'.'. ~ · 
"'.". ~ -), I) 

'.'l. 4 I). 3 
-2 - ·1 - I• 'l 
~. <;l _,.,. 7 

-n. 2 - I• l'l o., I).] 
,, • 1 

I) • ' 
-0.1 '). J 
- I • t> 

, .. .. , 

• 

.... 
w 
00 

• 



• • • 

NF flo l\t;O 

2~ l c l '!l 

• • • • • 

TA~Lf ~F-7 

AOJTH~ETJC u~Ah S~LUTICN AT SUVA• 500 FOOT UAµK. 

LAT !TIJl"C: 
lCfl;GtTUOE 

1e 7 5".).91S 
178 :C!' 2i;;.2PE 

5TANr~Gr CEVIATJOh 
( S'.:CCl\D<;: I 

1 • 1 
l. 4 

5TiNnAGO CFVJATIC" ~F TH~ ~FAN 
(ScCONflS) 

c.3 
0.4 

ALL PG~RLEM PA~~~5 Ai;F l ISTfn ~~LOW 

DAY r,~T EL !:VAT IC!': JTEl<ATJC~S CFVI~TICh 
<15 )75 >~ > 1 C' c;ecs ns:: Aqc 

3!'.CJ ~""' x )( )( 

3!';9 72'J )( 

3!:<;l 73q )( )( 

~-;c <l04 )( )( 

3 ':,. l 0!';4 x 
3 !" 'l I(· ~'1 x 
3!'G 1022 x 
~ ~ C4 2'"ll~ x 
.lf.O 70;> x 
Jf O 1 ')'3f> x 

• • 

.... 
w 
\0 

• 



• • • • 

AY SATFLLITF ---

SATELLITE N'SD LATTTUCf 
l\U.,.eFJ: LCNGITl.iOF 

42 4 1 P. .., ~<1.~~~ 
I 7t: 2!0 ?!:.f'7f0 

54 3 lR F C' •I:)$ 
l 7A 2': 2~.r:5E 

t :! 5 II" 7 ~i:;.7QS 

l 7P. 2!; ?6.?0F. 

~· C: 1e 7 -:;g.-:::75 
l 71'1 2!: 2F.. l 3!' 

• • • • 

"'A~L !: 3(-7 

ARl"'~~~TIC r.FAlll 5CLUTIC~ AT 5UVAo 5C'C F~CT ~t~K. 

5 TANC .~r r. C"'V IATlCfl. 5TAl\.r.AQO OE'\/!ATJf:'.1 CF Ti-<;= 
( !"F.('Cll.1::5) ( sccnrn>) 

11. 3 ". l 
I•? ·1. 5 

c • .3 .., • 2 
I • ::: 0. -~ 

t: • ~; 1 • ., 
l. 3 ". ') 
o.~ (). 2 
2. t I • 5 

• • 

"'"~Ill 

I-' 
~ 
0 

• 



• • • • • 

~/'Y I< A"A I< f=C't< I 1C72 PC:!'lT?O:At CAT II t 

"''.JC"1ED ALl''l\G S l CC CC'"L::>H l I\ S AT Tt-f' 

CAY GM'T SAT £'LEV G""r."' LAT! TIJl)'O 

:?1\0 1 '!24 42 37 ~-Iii 18 7 ll-:.C?6~ 
• ~(;0 l 134~ f4 I 4 ~-w I~ 7 '"5 oAO<; 

Jt'O IS '5 F ~4 2~ ~-J: I~ 7 ,.~. :~F-~ 
J(:(\ ::1311 !'5 (, 1 "-(; I ~ 7 4f... ·•es 

•:.>to ~ :!22 (:5 <; 1\-111 1 ·'3 7 ,, -~.?cs 

3fl 4 f~ 70 "-r: I " 7 4"'.22S 
*31.'. I 152 1'3 1 1 N-lil 113 7 .. ').cc s 
•3c I 4(12 42 7 1\-': I·~ 7 ?'5o3ES 

::!U 4?? f4 2f ~-C If' 7 lf7o70Ci 
Jfl 541' 42 72 1\-lo I A 7 "'.'. J4 c; 
Jq e~i: f4 3 I N-1> 16 7 47.~F S 

•Jf I 724 c: 4 I 0 ,.,_r IA 7 :.. c. { f. s 
::!f I <;C ~ 54 (: 5 Pl.-111 I IJ 7 4JJ.~4£ 

:>f: I I I<: P 1'5 I 7 S-lt. I" 7 44. ~ 0 s 
3 f I I I~ 2 fJ 53 <:-F I q ..,_ 4 c:. f • (- c:: 

•Jf I I J 4 ".! f:J I 3 S-lt IA 7 4f.~~~'S 

3fl 11' ".'" f4 C'0 r:-1= I ·'l 7 4':1.7'~'= 
Jf. I 17JO 42 7?. ~-r: I Fl 7 .; " , I 4 <; 
Jet 17 ~ 4 e4 4 I S-11 If' 7 ·•~.a~s 

•3fl 1 >I$! 42 <; ~ - .... I " 7 4~. ~ c:: 

.1 f I ;>OAP . f 5 2 1 "-" I <I 7 4 7 e ~I ~ c; 
3fl ~2~2 f <; 3 I N-\Of I~ 7 4(1. ·; ~ ~ 

Jet 2Jle fJ ?f. N- :: I :'I 7 4<;. I; 4 5 

Jf2 IC2 f. ::! 32 Pl.-\Of I A .., 
!i-" • 2C ~ 

.:.>e 2 452 A2 ~ :- P.,-E 18 .., "7. 41\ 5 
• ::~ 2 '.: I I: "\ AC Pl.-1<1 18 7 At,<;~ <; 

J f 2 ~ 3" 42 ?5 N-\\ I 'l .. 4 6 , 2cc; 
• ::~?. ..,o~ FA 7 ,.. _,,, 

I" 7 . 39.9C'; 
Jf2 Pl6 5A 44 "-F. I"' 7 41' .t ?S 
:: t 2 I.' Jf f.5 2n ~-E I '3 7 1•7,!;2 5 
Jf: 2 I C· C4 ~A I 7 N-W I q 7 4f:.3£ S 
.:!~?. IC'? 2 5c; '•4 ~-'A I A 7 '• • .) • 2 ()') 
:!t? I IC 4 " -~ I:; ~-F.: I A 7 47.70S 
3f. 2 1250 f. 3 ... ~ -. ~--- IP 7 4 ~ .~2S 
::lf 2 If, 31' 42 23 ~-~ I~ 7 ""',.,es 

•:!e2 I 7C F: f.J 7e ~-E IR 7 AJ5.32~ 
Jf.2 1122 42 J3 o:;-w I A 7 o~.02S 

•Jf? IE5f f4 p ~-\ti IA 7 51 • '.'.'f- s 
3f 2 2C'02 54 ~~ f-i=: IA .., 

~'5.12~ 
•:?f 2 ?144 i!:'; 82 1\-• l!'I 7 1.a4.e2s 

• :: FIX NCT ll5E C F0"1 CO'-'PlJT<\T tCN r.F H-F 

• • 

T l\ClL t; 3.11-1' 

!'UV.A, FTJT 
G(l/!"'C'"MIO:NT SLir'WA~. 

Lnl\r, I '!"Uri:: IT c:,. s 

17~ ~c "·- .:!C .JAC:: 2 :'2 
l 71} ;> '5 31 o44F ? ?2 
17>' ~c 

" - ~e.?2r ? ;>c; 
171' .~~ 2f'.~<!F ? ~q 

I 7i:I ;><; ~I .3 ~[ ~. 12 

179 ?'5 JO,l?F: 2 ::! I 
I"'~ 2'5 .:!n.ct:c: " l I 
I 7fi ~ "-

~ .. 27,f4r ': 4 
l"'fl ?~ ~1.p ·)~ 2 :?<:! 
I 7" ?5 4C. 5·J c: 2 ::! I 
17 t'l ?'S .!3 o?4F: ? H 
I 7fl ~~ ·1 r • J.; c ? I -; 
17 ':! 2"' :! ~ . 7 ~E 2 J4 
17 q 2~ 3 1 • (: ~c: ? ?. f. 
I 7!> ;> •. :! t . o;>F ~ 

'· ] .1 
17" 2': ~(", .7 2r 2 I 7 
17" ;><; ~ ~. 5 ·lr: ? 27 
I ;p 2:: 3~.4~~ ? J2 
l"ll £~ .:: 2 .c: •)~ ? '3 
1: ~ ?" ~t.9?1= 4 11 
t:f' ~c 

" · :! C • I ::>:: 2 ?5 
I 7B 25 .~ :! •I~(' c= 2 26 
171' ?~ 3?. ::.'4:: 2 JO 

I 7 » 2"' n.Cl)F 2 .:'2 
1 ·7p 2"' ~ 2. ;>;>r: ;:> :: I 
I 71' ~~ -~ ~. 1 ~J:=: ?. ~3 
J7P 2~ l.3, I 2F 2 ;:>A 
I 7f' ce ?t.f4" " 0 
1 7P. 2~ 3 ') • .., ;> F' 2 .33 
I 7 f~ ~c 

"· :: ? • 4 ( • !' 2 25 
IH' ?" J2.2 ?F 2 24 
I .. 'I 2;:: .:- 1 • c. ,..,s:- :! ?9 
171-' 2C:: 32. ?.-:»~ ;> ?A 
I 7f' i! c J2. 3 4F 2 28 
I..,'' ?5 ::;> , :140: 2 ;> ~ 
1"'1-! 2': ~?.7!--E :'! 32 
I 7P. ?.!" .:?£'.. l oc- 2 ;: I 
17~ 25 .3 l • 5!-F 7 1 0 
178 25 ~ l. 51-1:: ?. :.'2 
17~ 2f: 12,0C'F "' 28 

~!:.AN 

c re; a 

15 
IC' 
l" 
14 

5 

14 
'5 
I 

14 
I) 

i'l 
7 
I 

I;> 
l"i 

" I .] 
I 

I"' 

" 1 2 
II 
14 

15 
14 

') 

14 ,, 
I .; 
I? 
11 
I] 
11 
I I 
13 

I 
p; 

4 
15 

I 

• • 

C'F'Ylt.TIC"I Fi:;(¥ T .... F. <'CA~j 

( T" f.rcr~ms OF 11i:.· c I 
Lf,TI-liOF L l'NG l Tl1'lf 

- r.. 4 -<:!. l 
- I • C - l • (' 
- I • 3 -(\.' 
(. J - ."i • n 

- :~. 4 - I, I 

I) • f. - ? • :' 
- I.~ -;>.A 

-21. 3 -4. f 
I • I -". ': 
('. 7 H, I 
:"'I • <;: (' . p 

;:>,O -? • 1 
I ' ,, I . :l 

- :1 • 1 -o.a 
- I , ·) - \). ,, 
_,,. o) -1. 7 

r • I ., , I 

-o ·"' I'" 
0 . ·1 ':' • t 
? • . ] -"). ~ 

Oe':i -:) . ] 
- ". 1 I , " 
-f"\. Q - "'• I 

-r.. 4 O.f 
". ~ -!". :i 

-1), I 3,7 
-·~. ~ '). 7 
-~.7 - 5 . "i 

1 • !"') - I • 7 
I). 9 '). 0 

-I'.] -1). 2 
-C,4 -::i. ") 

I , I -').? 
r.1 -">'I 

-O.? -'1 • I 
-(\. 1 ". 3 -o. '\ -1).~ 
4,4 -:) • c-. 

- I '<; -". "l 
-2, I 3~.F-

• 

I-' 
~ 
I-' 

• 



• • • 

NF N I\<; C: 

4C 12 2e 

• • • • • 

TAHLE: 3F.-e 

A~lTHM!TIC Wf~N SrLUT!CN AT !UVAo AT D~LPHJl\So 

LATITllD~ 
l . Cl\G tTUO"' 

1e 7 A..,.e~s 
1 "'P. c! 3?.. 4!.'f" 

STAP\C8~~ C~VIATJON 
( f.fCrP\DS) 

o.c 
1 • c; 

STANDARD C"VlATJ(I\ r~ THF M~~N 
( SO::C~M'S) 

r. .2 
(' .4 

ALL PQCBLF.M l=A~!ES 4~': L J~Trc AF:LCW 

OAV G..,T fl ':'VAT JC I\ T'.f.P4TJ(I\~ CFVJA..,.lC" 
< 1" > 7 <; >5 >10 SEC<; OF ARC 

3f.I) 1~46 x 
3~0 2:!-?2 x x 
31' I l':i? x )( 

3(: I 4"'2 )( )( x 
~ f. I 7?4 x 
3fl 1 VII' x 
.3t' I 1" I ·~ )( 

31'? ~ I~ )( 

J"2 7".~ x x 
3(-2 1 71~6 )( 

Jf? I 851'. )( l( 

.lf .. 211•4 )( )( )( 

• • 

...... 
~ 

"' 

• 



• • • • 

RY ~ATFLLJTE ---

SATELLITE NSr. LATJ-:-um-
NUMPF~ LC"-1Gt Tl;[l i': 

42 7 t F 7 Ii<:· • 'I "-5 
l 71:1 2!! 3 .1 • ., ;>1:: 

f'4 5 1 i> 7 ,i-; • ..-. ~5 

t7€ 2c; 34.:'l;>F. 

6::? ,. 11! 7 ,. f • ., ~$ 
1 "18 2!: ~.i.c.· r:r: 

64 4 I~ .. 4t' • . ~0::; 
1 78 2!' J 4. "'2i:: 

(> !! F. v : 1 4~.:3~S 
17~ -c " -- JJ.r -~r-

• • • 

TAHLr- 31: -P 

A~!TH~<:TJC ~r.llN ~rU.1Ttn1 flT ~UV.At f . T fifllfl .. l"-~· 

!'Tt,Nr.~~(". rrvtATtrl\ ST.Al\ri\f:D r."V!ATJNj r:F 
< ~=crl\l .'c:; 1 ( ~FC('•~l"O I 

c ... ('\ ,J 
~.n I • I 

c ... 'l., 
3. !' 1 •A 

c. 1 c. :3 
.? • 2 I• 1 

c.1 r- • ~, 

4.n ? • . ., 

t;. 7 ,, • 3 

~.2 I • l 

• • 

'.H~ lllF:AN 

• 

..... 
~ 
w 

• 



• • • • • • 

TA FIL F 4A-1 

P/V M4HI 1971) S::CSITYC:ll..AL OAT A, 1':4f'AULt 11.~W P.rtTAtN 
Moci::i::o AT r.OCK 

r.-.v G~T SAT ':LFV c;i:cw LA'1'ITUf:~ LC"Gl""liD E YT 

:2 It: 140C f.4 I ., 4 I l ~~.14~ I~?. tr. 14,7t\!:' 3 
216 1522 42 5t: 4 12 0,545 I !i 2 10 l'1,Q2F ? 

•:: lfi 1710 4? l l 4 I 2 3,745 15?. l !) l4o52r 2 
216 174e f4 21' 4 12 C,3fS 1"'2 10 1 Q. 4 ~f 2 
;: 16 1c;~4 f4 25 t. u 0. 1'4 s 152 10 15.f/..,r. 2 
:: 16 2~44 !'.I\ 21 4 I? ;:>, 11) 5 l !' 2 ti:: 20.1t-r= 2 

217 l J:: 54 25 4 12 3,305 l f:? 10 10: ,f 4c 2 

• :a FIX NOT l.SEO F('H~ COWPUTATTCN C'F TH': ~E,AN 

• 

CT<; 

21 
33 
l 7 
2Q 
JI) 
::00 

2" 

• • 

n~v•bTJCN r~rw TH~ ~~AN 
( t "i ... ':Cmtr"<; oi= Ac:'(' I 

CT<;() L\'1'JTl;t)F' l.r}NGITIJ[)F 

10 -3. '3 -J. ? 
16 -n,q I • "' 
~ l • ~ -:!. 5 

12 - I , I ". 4 
15 -o,F, -;> ·'• 
t~ c.~ 2. ;> 

1.1 I • 9 -?.I 

• 

~ 
~ 
~ 

• 



• • • 

NP N P..<;D 

7 2 ~ 

• • • • • 

!/>PLC: i\F.-1 

Ar.tTH"1F.Tl( Olf'l\1' <;l".Lt;,.tr.IJ /IT 1:/IAt.llL 

LAT! Tll[)•= 
LCl\G l TIJIJF 

<;TANOARC ~F.VY~TTON 
l~E(rp.,~~) 

STANCI\~~ ~~V!ATtr~ CF T~c MFAN 
(~~rrND~) 

4 I?. l •" .'lS 
1S2 10 t?.c~i=. 

1 • 2 
2.£ 

ALL FQCgLF.~ rA~SES Ar.E LIST~n B~LCW 

CAY 

2 .... 
216 

GIJT ELC:Vl\T lCI\. 

JAOO 
171 (1 

<t<; >7"i 

)( 

)( 

JTFRATlCP..~ cev!AT!CI\ 
>"i >10 s~cs rF ADC 

Ce"> 
1.0 

• • 

.... 

.i:-
Vl 

• 



• • • 

SATELLITE N~C 
P..U~BC::f:: 

42 I 

!: 4 ?. 

e• 2 

• • • • 
.. 

'!/lt"!Lf 4".-1 

Al'ITt-<"'l=TfC "'-'AN srLUT!l:'N FY 5/ITfLLJTF AT f'..AF.lltJL 

LATTTlJf!F STANCArO r. EV!.ATJC" ~Tll"Cllt;O f: < II J 0. T ! r , ·~ 
L PIG I Tur= (<:~(C"11SI ( !; c-r:nP..Jr' C:) 

4 I? ".c 45 
I !:2 I 0 l<loC2F 

4 12 1. :.1 25 I • I 0. 'J 
I ';2 I C: ;:>O .C ·\~· ~.? 0 •I 

4 12 t • .:' ~ ~ I • I I). " 
1 !52 l'l ,., (I.(),. r. ('. 2 r; • I 

• 

("F T ... ~ ~ E AN 

• • 

..... 

.;-. 

°' 

• 



• • • • • • 

~ Al"LF s.a-t 

F:/'1 ~Al- I I «;71 l=C'S IT JC" '-L r. AT ,~• G\J \II • T~LST '!f.f'PIT~J;y 
~nl"' io EIJ AT Tt-f C ILL P I C,1--,\M I= ! f l; 

C.AY (MT 5A~ <=L~V G':: C ll LJ1•tr11r.2 LCl\C:ITLCF TT 

:?04 2.:':E (4 l c; 1.1 27 45.3'l"- ... 4 ~c;: -: :! .r." r :? 

:?05 ::?El fC: 2;: t:l 27 30 .. " "" J 114 ; c; = I\ • :~ () C. ?. 
30 '5 ,, 12 (5 .10 I I ?"' a.o.c eN 144 .; ~ ~ ;: . (J 4 [" 2 
31'5 !: I C f J 20 I =' , .. 4 2 .7<t.; J /Jt. ;:i .; !:'" .,. "'lF ?. 
:?CS t:51: ".1 .)'; 1.1 2"' 4 1 o ') ll N 11: 4 3 c; C: t? •,..., HJ'; 2 
3C5 71f ~·· •:;t; t:I 77 4 4 .;:>2N 1114 .~ c; !'i ~ • '' t- f 2 

310 l I t: f" SC I J 27 4::. 7 ;::'P\ 14" ~ c:; c;;.F~r 4 
,: IC' <'1'10 " ~ 17 l ·1 ;>7 4 0 • ')t~N I 4 '• J i:: 54.4 ~~ E ;> 

• ~ l c 44( t" 1 ': I ~ ?"' !=-.: • 1 ':: t-, I 4 6 ~~ 14 .1 FI E ?. 
*310 f24 5 4 77 l ~ 7"' 4 .: . ~ ~ "' 1411 3<; f'l ..... ~ ~ I:' 

3 I 0 c 7 4 4.? 3 I I I ;.7 4 2 . ( f. " I'"' ~ r, ~ 4. (' ('• ... <' 
310 111 i') 4 ?. ?. .3 I .I 2 7 4 I , f · I'~ 14 4 :~ c a: ; .. : • ~: ,:, :- ;> 
; tn I<' !' ( t::. f, 7 l I 2 7 " I • '.- ~"' 144 J <; 5 I , f · l) r- ;> 

• 3 10 l J?f' f <; p I 3 2 7 ~"' "'.: • 1 p "'J 144 ] c; 5 J .('4r t' 
:? 10 l !'I 2 f -5 fE 1 .• 2 7 4 J. l 4" I 6 4 ~ c; 4F •" ' I f ;> 

•JlC 161e ( .1 7 lJ 2 7 3 •ol2 N 144 J<; ~ G .c:. 2r- 1 3 
•310 1704 ( :; 7 13 ;>7 l "':. ~ 2 " 14 4 .?c"t e: :> • J ,., ':- ( · 

• J 10 l c; 42 ,, i 7 13 2 7 3"3o 'l': N 14'1 3 r; IH:' ol~F :1 
•JlO 1 c; '5 E ~ '• t 1 I I ;>7 4 I• 71) I\ 141\ J C 4C,?F,f J 
•JlC 2C'!:O 4?. 14 l l ;>-:' 4 f, o 2 'J~; 144 ;:<; ~J.~ l~C: :? 

:? l (' c?34 42 c; I I 1 ?.7 41+,0~I\ 1 6 '• ~ c; '5 C ell 4 r; ? 

• = FIX NCT t.; SE O F!)~ cn,•PUTAT tCf\. OF Tt--F. NF'AN 

• 

CTS c •sl) 

?.4 'l 

2 ~ 11 
?. <; 14 

""' 12 
2~ " ?J 7 

~2 11 
2 ? ? 
I:" <:· 
I J.t I 
:"1 111 
? ~ 4 

3" 17 
I 1 " .14 () 

0 (\ 

0 " (' '.l 
IQ !> .. ,, 2 
3'• l t' 

• • 

f'""V t JI T IC t; f'J:C" •H ;: MC~~ 

( : N c.::c-i: c~n c: I)<= .!I ... c ) 
Ll\TfTU'"'l " l ~ 'JG I TlJ i~ :-

2.~ f'). q 

-?. • 7 I •-. 
- I. 7 - •"; . :? 

C. I ;- . .... 
-r· • 7 ':' • I 

I • ,-, -2. ?. 

3 . I ".?. 
- ? • ,, 1 • 'l 
I :• •" -11, c 

I , 3 -t\ .l. Q - () . ., I•~ 
- (' • "i -()•I 
- I •I - 1 • '::' 
-1 • <; 

" • .!J 
~ -~ -4.1 

- .3 • !} ,., . ·~ 
-r · ~. 0 ;), ., 
-3.? -ll . 4 
-t:. <; - :I. 4 

J . 11 0. '7' 
I , 4 -1). ;> 

• 

I-' 
.p. 
...... 

• 



• • • 

t NP "I N"C 

21 e 13 

• • • • • 

T.AeLF ~F-1 
. I 

.APlfHM<=TtC "'F.AI' ~CL\.T ICN ,Ar GU.\111 

L;T1-u~~' ST.ANn~r,c DFVtATtGN STANnAPO C~VJ~TfCI' c~ T~F M~AN 
LC"'c; rn1nF. 1 s.::cc"'c~ > c c;Fc r:"n~ > 

l;: ;27 ·~2.t::!N 
144 3-; ~2.tl!: 

1 • e 
l • 7 

ALL PRCHLE~ F.ASSE~ ARF LISTFC ~ELnw 

CAY GlllT ELfVATtCN I T!:"Q.llT t Cf\5 cr:vr1tTtCf\ 
<15 >75 > =; ') l 0 Si; re; oi: 

-~ t,., "4:) x 
:: 11' (· ?.4 x x x 
~I) 13 ~"' )( x 
31 (' 1"-'H' x x 
3 I:> 1 ~1')4 )( x x 
3 10 1'°}'\;> x 
~10 1 ~:;t'I )( 

" 1 () ;>r. :';o) )( 

ADC 

r:. 5 
c. c:; 

• • 

I-' 
.p. 
00 

• 



• • • 

SATFLL ITF. NSC 
NUMfEl'l 

42 3 

!' 4 1 

15:? 2 

f4 3 

t>~ 4 

• • • • • 

";'APL<: c; :.:- t 

A~ITH~i:;TtC ~!A~ srLLTIC"' e' ~ATfLLrT~ AT (~AM 

LATITU[lf STA"lCA'"lr r:<=lllATtrJ"' <;TA,..CAr. C r~\/f .~T!'"'~ CF 
LCNGJT\i')E ( !"ECCl\r·c;) ( SC'Cfl'IDC:: I 

13 ?1 4 2 .f- ~N 1.2 ;: . • 7 

1 4 ~ ~ c; ~ .1.( (l [ ~.~ I).!") 

1:? 27 4? • ·"' f"I 
l 4 '• 3c; ~4.r~r. 

I:? ?7 il I • <; .,,~ c. t (I• I 
144 JI'.; ~ .3 . 21?C: I• C ") . ., 

1 ~ ?1 4;:: .f -;.~J I• 2 Q,7 

''"' ~ c; ". 3 ,(' O'.: o.~ " -, . , 
1 3 ;1 4J,05•J t. ~ ') . ., 

144 3c; 5 2 • .1~C:: 1. ~ (' . .,. 

• • 

THE ~<=AN 

'""" .p. 
\0 

• 



• • • • • • • 

'l'f! :JL': !"A-2 

P/V N AH( l c; ?O S:GS(T!Cl\AL CATA. GUA,_ • TC:l.,ST 'l'!"rlC!TOJ;V· 
,.cc;;Eo AT Tl·F. r.(LLHIGt-/IM r- l Er. 

.. . 
DAY GMT SAT F.LFV GFC" LA.!TUr.<: LC"G lTl..r.f TT Ci5 

cf l 1~2 f !'.' 2C 1.3 '27 4C.741\ 14 4 ,)<; !; 2 .-:- ·~~ 3 29 
261 c;c o 1'3 f'iE IJ ?7 4 ~'.02"' 144 3c c:;5 .i:.2r.: 3 31 

•2F:6 c2e A? l F: l 1 ?7 4~ • f)l;N 144 ~<; 2. ~1 c== 5 1.3 
266 3C'4 (-.4 35 13 27 4 .\. ;?P.1'; 144 ~; c. 0?.I'.: 2 .33 
:U' 6 45C .-:4 2? I 3 27 4<\. 46'11 144 ~c t.7~f 2 27 
2l:6 e1e t5 3<; 11 r-. 

C · 40. 74"' 14 4 ~'i 3 .-:- ~t: 2 35 
21j6 704 f>; 23 l 3 27 1Q • "J l'N 144 3G 2 .44". ? .31 

• = FIX NCT l..5ED F ·:!P CC'INS:UTAT!C"' CF Tt-f Nf'AN 

• • 

nrvraTrc ... FQC,. TH E ~~AN 

((N sr:r"'nc ~F A= ri 
ClSO LATI-L~~ LONG!Tunc 

14 - I • 5 _,. '3 
(' 0. c:- 2.4 

c l • ~ -("I. 4 
l c:; 2. 1 _,.,. :J 

; 2. -- - I•;, ,.,. 
- 1 • '3 .., • 7 

15 -2.2 -o.q 

• 

..... 
Vl 
0 

• 



• • 

NJ' N t-.<;C 

7 f 

• • • • 

Tt9U' !iF-2 

A~fTH~~TtC WFAN SCLUTfC~ AT GUAM 

• 

LATfTur= 
LrhGfTUn~ 

5TANrAr.r o~~IATJCN 
< <;Fr:r'lln5) 

c;TA~nAr.r, C~Vl\Tlf~ rr- THE M=AN 
(50:((.t..f'?) 

l:! 27 4?..;>CN 
1411 ~c; 5.:J.22!= 

2. r) 
l • 4 

hLL ~~:uL E W rAssfc; ~r.r: LISTf~ H!=Lr.w 

CAV GMT EL[~ATJCt-. JT~ ~ ATTCt-.S C!=VfATJCt.. 
<15 >75 >~ >t~ 5~CS ~F ADC 

;> t'..; ?2il x 

') • 'l 
r • f, 

• • 

..... 
VI ..... 

• 



• • 

SUELL tTE NC::C 
NUMBFR 

(, 3 I 

EA 2 

E~ 3 

• • • • 

T /I '3L r; 5C-2 

A~!~~~~TTC ~~A" ~ClUT!C" ~y SAT~LLTTE AT GUA~ 

L~TTTUN: STA~~C lli:<O r~VIATJC:" <::TAM'AC:C Cf'\l!AT!f""' 
L CNG I Tull" < s:::cr"r-s1 ( ~ C: (1""''1'15' 

13 27 43 oO?~I 

144 ~ t; ~ ~. ");>;= 

1 3 27 .C.3o'-5N c. c; I) • ., 

14 4 .;s !:A. ;~?E I • Q 1 • :! 

13 ?7 43o92N c.n ·'.:'. c: 
144 3c S:.3.£4!= 2. (1 I • I 

• 

("F ~ .... ~ 

• 

"'!: ~N 

..... 
VI 
N 



• 

Cfl.Y 

~7fl 

•27~ 
27() 
279 

•279 
279 

• :I 

• 

~/V ~Al-I 1~7~ r:~~rrrc"AL C~TA. 
~QChED AT Tl-~ 'T Wl-\PF' 

• 

T !HLF 

'-'A.JIJh1:• 

• 

~·-1 

~ar:~t-ALL t~LA~DS 

<.:•·tt SAT ~LEV GF.CW LA Tt Tur::~ LC'-G fT\.;f':F' tT CTS 

2:?2P 6? 22 7 f: 16.J4" 1 7 I 2? c; • I !'"' .] 27 

It':! 2 Cl P. 7 I; 11.c:::" I 7 t n 17. ~ f'C:- f ~ 
I 75P. ~4 2" 

.,. 
~ 1 7. f' p~ I 71 2? 1 t; .44" 2 . ~n 

1946 !-4 ?P 7 f: l :;.<:;2N 1 7 I 2?. 17.fl\I;' ;> .. (' 

2r,50 A;:> e .,. I; ?!:=.2~N t 7 1 2?. ?. :? •I f,i:: ~ p 
22:?2 ~2 71 7 E 2J o'i2N 1 7 I 22 20.1or- 2 J<; 

FIX NCT usr:o FOP COWFUT4TJ("N OF Tl-F .,E.A,.. 

• 

n <: 11tATtr.•1 Ff:C'-' Tl-<'- \l'°AN 
er~ ~r~rN~~ ~~ ~~r> 

CTSO L~TfT1.;0i:: Ln~GtTU~ E 

12 -4. !', -7. 4 

2 -f;. ~ I •(I 
14 - l • l 2 .I") 
I'\ r:'- • I"; 1 • I 
~ ~.2 "'. f. ... 4.~ J. <; 

.... 
VI 
l..i.> 



• • • 

NP "" "~c 

f 
2 " 

• • • • • • 

T AALf t:f:- I 

AOIT~peTlC MEAi\ !nLLTlCI\ AT ~AJU~0 

LAT l TU!):-'. 
LCl\G TTU'.1>: 

STAl\C~r.c DF.VJ&Tl~N 
c sr-c·r."cc_: > 

STANCA P C C~VIAT!C" CF T~C. ~EA~ 
( <;f.CC Nnc;) 

7 € I~• t:<:l\I 
171 '2.c t6.5C: 

4.0 
'5. c 

ALL ~~C~LfM PAC.:<;F~ ~nr L?STfO HELrw 

CAY GM· FL~VAT[CN lTF~ATl(l\5 ~~vIATirl\ 

279 I~:•;> 

279 2050 

<15 >75 ~5 >10 ~ ~cs ~F APC 

x 
x 

x 
x 

<.,, 
2. ': 

• 

.... 
\J'I 
~ 

• 



• • • 

SATELLIT" N'Er. 
NUMP.EP 

•2 2 

!!:• 2 

• • • • 

'T t."'LF f-C-1 

A~T-~M~~IC WfA~ S~LLTTCN PY S~T~LLITF IT ~AJ~~r 

LATfH;rF. STAN!: sec rr::v!ATTC:I\ <;'l'"ANOAC I) OF\IIATf C~ 

L f"IG I ~U!:lt'" ( <;C(Cf\,('5, ( "'':( ,'.~r-~ I 

7 f 10 .'l'3~1 F • 7 '•. ~ 
l? l 22 14.c"H 7 • ., •; . 5 

1 " 1 o • ) f'N (-. 7 4. .. 
171 ?2 1" ... 111; 1.1 ~.5 

• 

rF Tlit: rw~A"l 

• • 

.... 
\JI 
\JI 

• 



• • 

CAY 

146 
141"1 
146 

147 
•14? 

147 
• 1117 

14? 
147 
14? 

•147 
•147 

147 
•147 

147 
•147 
•147 
•147 
•147 

14 A 
11\ '3 
14e 

• 1 ,~q 

•14q 
)4q 
141l 
14~ 

*I 4f' 
14q 
I 'IP 
148 

•148 
•14q 

146 
148 
14A 

149 
149 

•14Q 

• • • 

• 

R/V KAl\A K~GK! 1<;71 ~CSITJf"l\AL rl\~~. 
wocn~o AT THE MAIN ncr.K 

GMT 

42P. 
!:'00 
c;1n 

2Cf. 
2?f. 
:?~~ 
4JC 

1c2 2 
l 2C P. 
1J!'4 
14 I!': 
i=ci: 
u:rc 
If <;-F 
1 ~c: ~ 
202~ 
2142 
;:;:02 
2;:44 

I ?.e 
24J> 
:;30 
4:H• 
~20 
7 ;>o 
<;04 
<;32 

1 Jc I': 
14 IP 
1512 
I"'. C 4 
1702 
1 !:'Sf 
2042 
2114 
2:;01': 

JE 
1 " .. 
22t.' 

S4T 

C:4 
t:"J 
112 

f.C 

(·] 

!' ~ 
fl 
f4 
1':5 "c, 
t') 

54 
f3 
~ '• 
4? 
"'\ 
4 ::' 
F. 4 
f5 

t'~ 
c4 

I': .l 
54 
f3 
42 
4? 
I': I\ 
f C: 
54 
1':3 
c::4 
t'J 
42 
4? 
E4 

"'" 
1"5 
!'4 
f.') 

FL fV 

25 
2') 
3'"' 

2?. 
I I 
72 

"" er: 
32 
?" 
I 0 
7P. 

""~ 7 
4 'J 

7 
I J 
f.J 
1 ~ 

4:! 
4-; 
7:! 
I .! ., 
?" 
2c; 
4c:; 
71; 
27 
4<; 
2 7 
1 :! 
1 4 
Al: 
32 
;!2 

">I 
I "' 

7 

cc:c~· 

,..._.,. 
!'-\II 
c:--. 
"-I!. 
~- ·-: 

" -"' !'-I!. 
"-\\ 
N- f. 
1\-\\ ,..,_ c 
!:'-F. 
1\-1\ 
<;-lo ,..._t: 
1\. - ':'. 
N-"-1\ _ ,-
!'=-:= 

~-IA 
1\- '.: 
c- ;.: ,..._.,. 
"-\\ 
~-,.; 

~-1111 

~-r 
1\-\\ 
~-t= 

~J-1: 

c:-11o 

N-'·' 
N-1.'. 
1\-W 
1\-'= 
f\-W 

~-r-

1\- r: 
5-¥11 

LATITlJn c 

6 !5 ~ '• . ~ • . ! t." 
6 C: 'l 4"' • · ~O"
') C:~ 4~ .Ct:~ 

~ e:p 

~ ~ .~ 

6 5>' 
6 C:f' 
n ~ ~ 

6 SP .., ':" 
.,, 58 
,.., ~~ 

~ ""I 
!'" 

~· -=: ~ 
f, <;C 

( > 5 !:' 
f.. c; a 

6 ~ll 

f'> '.;P 
~ C..P. 
A C:P 
~ r..n 
6 ')('! 

"' r."' 
r, SP. 
f. !'I' 
" "f 
"' -::e 
6 "'" 6 C:l1 
~ ~~ 

... "" 
6 5fl 
f , 5P 
I_. ~·l 

t. 5P 
!', !;A 
~- ';F. 

4 .~. c; ;"" 
·~7.46N 

41\. 4('1\ 
l: tt. 5~N 

4!'-. 3f.:I\ 
l.t] • t& I\ N 
LI\ o 34 I\ 
4~.)~N 

4'3.7?1\ 
I\:: • 31'" 
4n . Gf- 1\ 
... 4. 4 r:" 
1"'. 1 Q1'; 

!:? • ·~ .':11\ 
r. " '· 4 (")" 
4 7. Ii 0" 

I\~.~ .c" 
I . 4, ."it.N 
4 :' . "it" 
4 (1. ·"l ;>1\1 

'if:: • ..., ,,." 
L~.7Cf\. 

~". 30 "
l\"i .541\ 
t.ll 0 F· !'" 
1, ") • P4f\> 
45.Cfl\ 
4 ~ .('C~ 

Ii., ·"" ;: " 
4?. ..... ~ " 
4 'S. 1 f~ " 
'•4.2QI\ 
4;>. = 4"' 

45.G f f'\ 
4 l. "~"l 
4P..11.Jf\: 

• • • • 
) 

TA f'L '; 711-1 

i:rf\APF, (~l;(".LfN"' f!.'LAl\nS 

Ll'.f\C:!Tl. .. r E: 

I P 12 
I ~ I 2 
1 ·1 1 2 

1su 
I'.' 'I 
IE F' 
IE 1> 
I c 'l 
1 '.' ·~ 
l f r~ 

1 ~ '7 
I" ~ 
1",, 
l <;"' 

I '.',> 
· ~ Q 
1" '3 
l !"ll 
t'-. P 

I"" 1•;.:, 
1 ~ n 
l~A 

1"" 
l"n 
l~f 
l'ifl 
l"H 
1"1> 
I<; Q 

1 cs~ 
I<;'! 
15 .. 
1 '.' e 
15'! 
1 '5 P. 

151> 
1'.'I> 
I :if' 

I<. 
I? 
I? 
I? 
12 
IC' 
12 
12 
I I 
12 
I I 
I? 
11 
I? 
I J 
I 2 

I 2 
I:> 
I?. 
11 
11 
12 
12 
I? 
1?. 
12 
12 
12 
1 <' 
12 
12 
1? 
12 

l I 
12 
11 

C.54-E 
I • 21J': 
.:! • 1 ;1r:-

2 • 7 r. c 
,, • 'i<' r 
~. c i: ~. 

.3 • -1 ") F 
:! • "I) F. 
('I • .., i\C: 
~ • c; ··; i:: 
~. ~ 4F. 

':-;. 2?C: 
~ • 1 f=!C: 

~ .~. 1 4:: 
?. • ~ .-1P 

5 4 • t ".. •");: 

E • :' '1: 
t-:; • l 1 ~ 

;. • I ·) .:; 

~. ("' ,,~ 

2 .; (? ·~ 

C • c !F 
~ <;. l .=,':"' 
5 ~ e !:hF 
2. i-"2P 
2. 2 ;>r-
1 • ?l! F. 
~. c '• r. 
I • 4 .. F. 
1 • ~ ~f
l • Q""'= 
~.I 2~ 

2." ':> "' 
2.~~r: 
2. 76<' 
c. 24" 

5~ o3'lF 
1 • c; ~c= 

'57 ol'llf 

IT 

2 
2 
2 

2 
6 
2 

3() 
2 
?. 
;> 
J 
2 
? 
f' 
2 
"i 
3 

I:> 

'• 
2 
.~ 
? 
2 
? 
'.' 

2 
2 
6 
?. 
;? 
2 
? 
? 
?. 
2 
2 

2 
?. ,. 

CT c; 

0 
I) 
~ 

c 
0 
0 
~ 

J2 
-~" .n 
l 5 
3'5 
:32 

') 

l3 
(I 

11 
:i 

If· 

2; 
1'4 
."J ~ 

I 7 
(o 

2~ 

2t! 
33 
.J'S 
]0. 
1 .• 
10 
le 
~I 
?<; 
"'0 
)..., 

0 
c 
0 

r~ VlhTJr~ F<;[~ TH= ~<'IN 

CTI\ f ~ rr~r~ nF <\~Cl 

C1~0 L'•tTL~" LG~GtTvnr 

e 
~ 
( 

0 
r: 
c 
I) 

" l fl 
I A 

7 
I ~l 

1 
I) 

Ir, 

" ? 
0 
f! 

14 
11'· 

1 
tl 
? 

I 1 
1 ;> , 

J 
14 
I r'-
14 

7 
<.) 

14 
I I 

4 

(; 
(I 

" 

- I • 5 
1 • 2 
". 3 

- f':' •LI 
?. • ..., 

- (' . 1 
-r •? 
o.~ 

- I • l 
-r.. 4 
4.6 
I • 0 
(' . ,, 
4.2 

-"'. 3 
3 :" . 4 

7. :i 
~ . 7 
;'>. 7 

1 • ., 
_,.... '• 

'= • ,:. 
-4. 7 

,.. . :, 
- ... 1.0 
c. r, 
':!. ~ 
~ . 1 
I • I 
'.). l 
(°) • ] 

I •a 
-;> • 0 
('. ~ 

-1").!i 
- ~l • ~, 

1 • ;> 
-0.<l 
~.4 

-1. 4 
- t"'. P, 

I • ;> 

,"\. 0 

? • l, 
I • I) 
I .1 
l • I) 

-1.? 
? • " 

- 1 • .., 
-'?.. 7 

I •? 
- i. ~1 

t"" • ,.4 
- .., .. ~ ,, . .,. 
..., .., • ;> 

1. I 

I • 'l 
') .. ., 

- I• I 
-.? • ~ 
- .1. 4 

."). :'l 
0. ;.? 

-o.c 
3. 1 

-~.') 
.) . ') 

-"1. 1 
1 • ·' 
·) . '\ 
') • 1; 
O.R 

- I. 7 

-3. i; 
!) • 0 

-4. 1 

* : FIX NCT uS~C FO~ (CWPUTATTCI\ OF T~ ~ WfAN 

• 

.... 
lJ1 

°' 

• 



• • • 

NI= II< "SC 

3c; I~ 24 

• • • • • 

T/JPL" "'F-1 

AFJT~M~TJC ~fA" srtcTtr" AT l=G~APF ~A l"I r: r:CK 

LAT!TlJr>f 
u::11.c; I TUf'E 

~ <;" 44.741\/ 
l~E 12 !.<;7f 

5TANr.AF~ rEvtATJC N 
( SECCll.'1<; I 

~-~ 
l. 2 

5TANCAPr. [fV!ATtr" CF T~~ M~AN 
< · ; <= c c ";r. ~ > 

~.? 
0.2 

1', LL PRC'ALEM PAC:<::'~ AP<= LI5Tff') f.•EL.:Jw 

C f>Y ("."""!" f:l_IOV .AT t C" tT=~ATl(l\S r.FVT.ATlfl\ 
< l ':5 >7"i >5 '>Ir SfC<; or t. FC 

147 ;> ?.f- )( )( 

147 410 x 
14 .. 1''1"' x 
147 1 5 ~ rt x 
147 1" c: I" )( x 
147 2'.1£>1' )( )( x 
147 214? )( 

147 ??,,;> x x 
147 ;:t.J44 x 
1 A q 4 3~ )( 

14 !" "' 2 1i x x 
l 4 ... l l')(- )( 

l4P t7C? x 
14 .. 11" 5,:, x 
l 4 (l 22"i x x 

• • 

I-' 
\J1 
-..J 

• 



• • • 

5A'Tl:LL !TE' NS!': 
NUl"ef'P 

42 5 

~4 ~ 

~3 4 

t' .. .. 
l:~ l: 

• • • • 

TAPL~ 7(-1 

41<!"'1'-!l'FT!C Y"'.11'1: S'lll .TICllJ ev SAT!"LLI"'~ AT 1=!11\API= 

LllT!~l.;r.E ST!NClll.r. nvtATtCI\ STAl\OAl:'f'l r. f '1 I 11 • I "•l 
LrNGtTU~r c s~r:o. r.c; 1 C $=i: ··i ~r : -; I 

" ~~ 4". '13>1 0.4 ('I. :.! 
1 e Q 12 ? • !• ~r c. ti ,., . ~ 

f.> '51' '•4ef5N c." 0. "I 
If'! 12 ? • ? 5•· C.9 0. ft 

" f. CI 44 .f!ft< ':•A n • ,> 

1 5" 12 2 • t , IE c.5 I').? 

f.> "if' A 4 • R '>l'.1 ~-" '). 2 

I e" 12 ? • t- Ir: c.s ~ . ? 

" ee 44 eC· ""M ') • !> I). :l 
158 12 ? • 25f c.o "."' . .\ . 

• 

(F THr- 11<;'1\llj 

• • 

..... 
\Jl 
00 

• 



• • • • • • • • • 

T/ nLi: <!A-I 

~/V KAhA ~~rKI IG71 ~r~tTICNAL CATA, PALAU, CllCfLihE' tSLA"'cq 

CAV 

167 
167 
I f7 
167 
If 7 

•167 
167 
H:7 

•lf7 
•I 1':7 
If 7 
167 

IF.I! 
I 6 '3 

•I t'B 
lf':P. 

• 16"! 
lt8 
11'58 

•I 6R 
• I I':" 

lt8 
ll"R 
I !';A 

• l 1" ~ 
It A 

11"9 
110 Cl 
I "'.9 
Jfq 
lfQ 

• 11':9 
It c; 
11':9 
It 'l 

•lt-9 
16q 
16') 

• 16<; 
•lf9 

t 70 
•170 

170 
170 

•170 

G'-''T 

4C'C 
11?.2 
74C 
<;21' 
1~10 
120;: 
I :!'O '.l 
l ':'4., 
173C 
191 p 
21C2 
21 "O 

12r 
~IC: 
:!32 
"c c 
e3o 
c22 

I 11 n 
t .Jon 
14!:0 
If "C 
;ro"' 
c IO~ 
c I" I\ 
c211P 

32 
2?C 
?. , ,: 
41('1 
I Jf 
p ~" 

10 20 
1214 
14('(' 
I!" !:C 
I~ I 4 
2C':P 
;:;:cfl 
?..J4e 

t .J2 
1'52 
.]20 
5C e 
~4~ 

"noi;e:o /IT THF VA{>I nf'CK c ... "'ALAKAL !!:LANO 

54-

f.' 3 
54 
4? 
42 
t4 

"" t 5 
f .. 
f .J 
42 
";> 
f4 

f c; 
"3 
~4 

"3 
42 
f4 
f4 
,. 'l 
c 15 

": ' 4 ;> 
E" 
"? 
( ,, 
f"i 
t;<:; 
~ ,, 
"'.1 
42 
~ti 

t '• 
t"' 
~ '5 
f.1 
4 .;> 
42 
f4 
t:~ 

f " > 
~ fl 

fl 
( J 
42 

!:Lf'V 

I': 7 
2q 
?~ 
;n 
'?I 

7 
4;: 
f-2 

r; 
I 4 
4~ 

51 

74 
3~ 
~ -~ 
?.2 
-, ;> 
2'! 
2t: 
7F .. 
31 
i::c: 

I" 
11 
4" 

:JP 
If 
l'\ 
61 
2f' 

0 .. -. <' 
2c 
;> '.:' 
f. I 
It' 
4 J 
7f. 
12 

4e 
IC 
51 
I!': 

7 

c=: r:" 
!;-'A 
N-~ 
5-': 
~-~ 
~-F 
~- .... 
I\- jlo 

N-E 
N-w 
N-F 
N-w 
h-F 

~-\\ 

<;-" ,.._,. 
~-:,., 

~-~ 
~-:: 
~-\\ 

"-'= 
N-\\ ,.._ ,\ 

~,-;: 

I\-" 
~-YI 

P.,-\t. 

!;-£ 
!;-lo 
~. -r
S-\\ 
~-~ 
~-.=: 
~-v. 
N-F 
"1-W 
~;-\\ 

N-<: 
P\-\\ 
N-E 
c_r:: 

~-N-1= 
~-!: 
!'-lo 
t:-~ 

7 
7 
1 
-, 

-, 

7 

7 ., 
7 

., 
7 
-, 
... 
7 
'? 

7 
7 ..,. 
7 
7 

7 
..,. 
-, 

LATI7Ur.f 

I"' 47.1 ~1' 
I c; 4'l. '• 2" 
l'J AC,<;CI\ 
1n ~~.r.,:;~ 

1 ·.1 51), 'C"-
1 '1 J'o,;>4N 
1 •: At', I '- " 
l ') '•Q·f'ft~ 
l r. 4 .::. • ,.. ~"· 
1 ·.1 t\ n • .?. 4 "l 
t l"'j ... .. ;. ?~ ~ 

1 '' A -~, ] '.l"' 

I '1 so. 'l 4 r.. 
l'J 4':l.S ~ N 

1•; 4~.Jt"I 
I 9 5C', !""'-I 
I ·:> . = I , 6 ·1 "' 
19 4'J. 5f· N 
1? 41.C">Jt\ 
I '1 '' ·1, 3fN 
Jr: 4;, I<'" 
Ii 4.:. . 1f:"' 
I :; 11 ·1, n 1" 
I <'l ., ,. • ;> ;"'" 
I '• 4 ~,I i'!N 
I q 11 r: , <i0!\ 

7 1 9 l\<'l, I~ "' 

7 IJ 51.~4~ : 
7 1r: 47.rrr-.. 
7 J Cj ,,,,3 ...... 
7 1 '7 '•9, 02"
.. 1..., 11 e ." ""' 
"'! 1q '•1·1''" 
~ t c 4 F • ti t~ N 
7 I'.' 47.7f:°" 
7 2" l?,C(;'\ 
7 I<; A~, ]'°'I\; 
7 19 (1 'l,44"i 
7 1·:: 4".f· f.' 
7 JC ~,., .... "'.'~ 

~ 

..,. 

7 

7 

JC 50,40:1\ 
IQ ~o • .:?N 
I"' '3".<:'2" 
19 51. ;J') .... 
10 '14,? 'lN 

LrhC:ITLrF. 

I :!4 -;. 7 
I .• 11 27 
1.:: 4 ;: 7 
I .J4 '?7 
I::! '' 2 7 
1~4 21 
L14 2 7 
I :"II '?7 
I .J d 2 7 
I 3ll. ;>7 
I J'' ~ 7 
134 27 

I 3!4 ?7 
J .JA ';'7 
I.: II 2 7 
1.J 4 27 
134 27 
1.J4 ?.7 
1311 21 
I l'• 2 7 
1:;>4 ?.7 
134 '?7 
I .,'' ? 7 
I 4 ;:7 
J 4 ?7 
I 4 27 

!"I • 7 ~F 
;>1.64F 
?~.1=-1·,r 

=~~ .?')f"'.' 
l ·j .c2r. 
?2,;> ·)F 
24.~4r
? 1 ."."~t 
;» c.. ~ ~f 
?4, J "c 
2 c:. :1 ~-: 
2~eCdF 

2f- • 1':4 E 
2 3 .? r>F 
2 2. ~ '•F. 
2 2. ~ '~'= 

c:. • c1,r 
2.] • ;> ;>F 
?. 2 . c:: .; ~ 
1 Q • ?. 4 j: 
?. '1. 4 ~ r:-
2 4. t.: r=,r: 
2 I • t.:. t 1 '.. 
?:1 .? ·>r: 
2'•·7t!~= 
?': .?O~ 

134 ;:1 22,911= 
134 27 22,c:r,r-
1 :'4 ;: 7 ?. ~,I·• -
I..!'• ?. 7 :~ ": • -1 f \t= 
l ~ ,. 2 7 2 :1 • ;> 2 r:: 
1 -~ 4 ;: 7 2 ~ • f! f' c. 
I ~4 C.7 ;:>c: .? o r. 
134 ";7 ?::!.?"l :: 
l .~ 4 27 24 .rti..-
1.l'• ~2 ?.4 .q(,::-
1 :!4 27 ?:!of:4<= 
134 ;27 ?'; . ~,.iF 
1 ~ 4 2 7 ;> ·') , I ., F 
l.]4 2., 2~ .2'.l::. 

1 4 27 
I " ::.1 
I 4 27 
I II ?.7 
I 4 ;:. 7 

;> :.! • 2 .·lf' 
23 .4cr: 
2 ~. <' ~'= 
;>). f4 <; 
? 2. 7 fl": 

• = FIX NCT ~Sc~ F~R c.owr.UT4TICN ~ F T~ ~ "~~N 

IT 

t: 
2 
2 
2 
3 
<; 
2 
? 

" 2 
2 
2 

?. 
? 
2 
? 

" ? 
;> 
2 ,. 
2 
;:-
? 
4 
;> 

?. 
? 
;! .. ,_ 
? 
3 
;> 
;> 
2 

t I .. 
2 
? 
c 

2 
I " ., ,_ 

2 
?. 

('T5 

0 
26 
;>O 
?'=' 
J i 
~ 

3!' 
~I 
11 
<· I 
~ . 
32 

,3 
2" 
?5 
?"' 
~3 
?f: 
2 ·~ 

J<:; 
) 

2~ 
:u 
'?~ 
17 
3 J 

, l 
Pl 
:! I 
J7 
?I' 

p 

~5 
~2 
?'; 
?": 
'?3 
~c 
35 
IP. 

~? 
I 0 
2c; 
?2 

0 

O!Vl~T,(P., F~C~ THC ~~4~ 

II" ~rcr~~5 ~~ 40~) 
<:'TC:O lA.YTt..,•)f L'"'"H';!TUf'lf 

") 

t? 
-, 
9 
') 

" Ir, 
I 
c; 

" 11; 
l I 

I" 
<\ 
I) 
n 
2 
') 

14 
I i; 

0 
12 

I 
11 

1 
lh 

1 r; 
7 

I '; 
17 

g 
.l ,.., 

14 
I I 

'? 
11 
l c; 
I -, ,.. 

15 
4 
7 
6 
('I 

-2. ':? 
-(\. ) 

,"\.? 
r: • ,, 
I • '• 

- 1 J •I 
- I • ;> 
-r.4 
-J,} 
- I • 1 
-• ... •I 
- I • ') 

0 • .,. 
0.2 

- I. 0 
t • 2 
;> • J 
"". ~ 
."\ • '= 

- t • ') 
-4.?. 
- I • '1 
-!" ·"' 
-;.>•I 
- I • :? 

('\ . ·~ 
- {' . ;~ 

I , · l 

- I • '1 c • ,, 
-C.l 
-?. • . , 
-0.? 
- ,., • <; - ' . ,.; 
? - ~ ·"' 
- I ,(.' 
r. I 

-t;. 7 
I • I 

• I 
.2 

o,c 
2. o 

- I~-;• 1 

2~.3 
~. t 

-1. f: 
I •-, 

-~.~ 

- I• 1 
1 • : ~ 

- ;>. ) 
- ;"'t • • l 

·1 . ... 
I• c 

-1) . '-) 

.~.-:: 
-o .;> 
- I• A 

- 0 ·" 
-17.~ 
-'), l 
- ..., • ·1 

-5.1 
-1. ,, 

1. ~ 
- I• >i 
.:.1. ] 

I.? 
I• 7 

-1.~ 
-1. •') 

".-, 
' • i 

-::'.) 
() . 4 
I• 7 

-I').? 
(\. "i 

30 I• 'l 
:) • I 
1 • 'i 

-::1. a 
I •-. 

_...,.? 
-1.1 
-Q.:? 

:". 1 
-0.q 

• 

I-' 
V1 
\0 

• 



• • • • • • • 

T llt-tLr: '111-1 (CrN".) 

P/V tt:A"J. Y.EOI< I t ·n 1 Pf"~ITlr:"Al CATA, l""ALAU, CAr.QL TM' l$Lll"'C5 
~nC!iF[1 A1' Tl-I' \Vf. IN onc1< IJN MAU\l<llL ! c:L l\N!'J 

CAY G~T 511~ i:oLFV (Ff'.\V LATl1'Ur.<: LCI\( l ... t , r;!' l" C'"S r Tr.:n 

•170 1:26 42 fr; ~-- 7 1 ·l A" 0 A21\ 134 c7 .3 '5. C': I\~ 2 33 l 
170 932 f' 4 42 ~-s::' 7 I ::l 4;.. :l:?N 134 ,,., 

~3.1~E 2 27 l ') 
170 I t:>J f-.4 l 7 C:-ljl ? l" 4 ".;. f "" t:'4 '?7 ?. 2 .c. 5 r 2 .,, I) 

170 l :! 11) (-'j 74 1\-w 7 lq 4"1, 6 ~N l:lt: 27 27.t!'~ 2 35 II'. 
170 I !:O 2 !: 4 ~( ~-~ - I" 4Ci.~ON I ::4 2"' I 7, 71" ;> tc " •170 2CJA .Q 2 6C r--:-r: 7 Vi 4"o7?f\. I :'4 27 ? 1 .~ ~t; =; 32 I c:; 
170 2112 ,• 4 2 !;! fl.-F ..,, 1 c, A '], 74°" 1:: 4 c., 2 :! .(: 4" 2 :! I 15 

•170 ?152 42 IC N-\lo 7 }Q 5lo42N 1::'4 ?7 :>~· • t 6 r. A .~ ~ 

170 23(' 0 <;4 2t. ,.._._ 
7 l c; II c • r. !! I\ l ::' 4 ?7 ?4, C">::- 2 2-; 11 

171 42 f5 5G ~-E 7 I q 50.641\ l :!4 ~7 ?2.?0" ? 2G I:! 

.. = FIX "ICT l.J~Er F'11< C·:IVFUTAT IC'N !lF Tt-<t: \VFll'I 

• • 

fl':VTAT!C'4 F' c: r: ,.. THF. "'"llN 
( ! "I ~r:. f"r" ':-1~ nF' A:: r: I 
LllTT'rt.0"" I_ nN<~ J TU')". 

-r.9 l I • !:' 
_,.... 0 - ·')'A 

I') • :! -".". •.) 

-o.? _,. 7 

n •"' -~.~ 
-c. i::. -1.~ 

0.4 0 •I 
2, I 2.1 

-(\. 3 (\. f . 

I • ~ -1.3 

• 

.... 
°' 0 

• 



• • • 

. ; ~ ' 

NP " II. c: r. 

55 te 37 

• • • • 

T/>i'!LE Pf-I 

ACITH~ETIC WEAi\ ~rLUTIC~ AT PALAU 

• 

LATITllDr 
LONGtTUfl': 

STANr.a~r. rEvtATtC~ 
(S!:CCtr.S) 

STANCA~r CFV!ATJCI\ [F T~F ~EAN 
(SfCnNDS) 

7 le; .. ~ • . ~AN 
134 27 23o4'<'=' 

ALL J"'Q013LE'1 

r.: ~v Gt.4T EL ':'.VAT tC:N 
<15 >7~ 

I ,. .,. 40"."1 
Ii; 7 1 ;!0~ x 
I IS 7 17 ~(') x 
167 I 'H fl x 
l "!' j~;> x 
l,,,.., "3" 
I.:;~ I ;\ 1)t\ x 
1 ~' e 14~0 x 
l ,:. ~· 2151, x 
I f: -:l 9V1 x 
lfO 155(· 
I ':: <) ;>;>OO )( 

I"< 2311-'l x 
I 71) I '52 )( 

I .., " 646 /( 

17C '12(. 
l 7" ;>l'QA 
170 :?l 'i? x 

I •('I 
I• 7 

PA55ES APf ll~TfO H~L0W 

ITO:CATlCN<; C>V!ATtrl\ 
>5 >IC SF. CS (' r-

w x 
x x 
x 

x x 

x 

x x 

x 
x 
x 

x 

A~C 

c.2 
Col 

• • 

..... 
°' ..... 

• 



• • • 

SAT'=LL !TE NSO 
l\UMf.'ER 

4:? ., 

!' 4 3 

6.:! 7 

~- l l 

t' ~ 9 

• • • • 

'T.llf'LIO ~C-1 

A~tT~MfTIC ~~A~ St.L~TICN EV SATELLITE AT P~LAU 

LAT!TUCI= STANCAOI:: rFVJATJCN S~A~r.Ai;iO C!'\/l.!\Tl"\J 
LC~C,J,.UOF. ( S"C"Cl\')5 I ( !:fC:;>\Jn<; I 

7 1 c 4 '; e 24 PJ () ... ., . ~ 
l."!4 ?7 ?. 3 • "e"" I• 4 '."'t. ·) 

7 1 '1 4g .i:.-;N Co"i '.). 3 
1:!4 27 2'\o4AF' I • 4 f). ,3 

7 
l " 

~-=. ?4•~ c."' "' • ;> 
l 34 27 ?. :! • El fJ: I• 4 0.5 

7 I; AC: 0 '15N C.7 '). ~ 

I :!4 27 2~ .t Of". ~.2 C). 7 

7 I q 4 e .c '1"1 c. Fl ,, • 3 
I ~4 ?.7 ?.Jo 1:' 7F I •? I).'\ . 

• 

CF THC "'<;AN 

• • 

.... 
°' I'.) 

• 



• • • • • • • • • • • 

Tl\ tllc <'>11-1 

F/V KAii.A I< 'EC' K I l <171 PCStTtCl\AL CATA, 11.f"LL tNGTC", "'"'"" Zf ALAl\O 
lllCCtlEO Tl) T~F FAST S [ l'E GF '(.l.ASCC .. ' \oll-A~F 

l)C:V(4T f.N FPC!I THl' OJ~ t.~I 

( [ "' s:ccr-.:r.c; .,F Af. () 
CAY (lo'T SAT i::Lcv c::c., LAT!TIJDF: Lrl\GtTLCC: TT CT~ (TSO LA. T ! 1..nr-: L f"lr~G t TU'1F 

24 l 1314 (4 ::>4 1\-0: 4 t 1 f. ': ~. c:; 4 c; l 7 4 4( ~ ';: • 1 r,r. 2 21 4 - ('. 3 l • f. 
241 I 5C C 64 Se N-i'I 41 l 6 '5].~2S 174 4ti !~~ .t4i.:: ~ 35 17 -': . .., -o .o 

•241 1"'54 f c; l 2 ~-~ 4 I ll ~~.c.::~s 174 4 f. '5 4; • ~ .1 F ;> I!' '\ I • 4 ?.t 
• 211 l7te "4 1 1\-= 41 1 .:. ~c::::. t ~::; 1 74 ll7 ~ .~;>C. 2 " 2 - 1 (). 1 1 1 • ".' 
• 24 l 1140 f." FE ~-=: 4 l 1 f- '::~ .2f: ~ 1 7,. '• r, 2 ~ .5'if: 3 ?l 1 - l • 'l -3'4. '.) 
• ?ll 1 1 e ~:: I:', I 4 ~-7. 4 l 1 f !: J. '5P.<; 174 47 c. J!'-S: ;> 20 9 -o. ,.., 2.~ 

:: 41 19C I) .:::. C:t; "-E 41 IE ~4.P ·~S 174 I.I; ~ P. •'' 21' 2 ]/1 14 r. • I!. l • l 
•241 c'J2E t3 72 !::- .. 41 16 5;>.C?S 174 4 (- 34.44" I~ 27 I - ;>. ;> -:>3. I 

c4 1 2C4E ~A ?.? 1\-'tl 41 IE "4. 4 ;> c; 174 ll'i '57. ~ *E 2 ;>4 l I c.:> -!) •" 
•<:41 <<1E t~ 13 ~--- 41 IF- !' 1. C4" I 7 '" 4!: ~4.)'if 2 1c; Q -1 .2 -3.2 

2 ll I 2331! 42 1 c; ~-~ 41 If: !'; 4. c 0 !": 174 4f ~s. t. "F. 2 2J :~ _..,. ;> 2. l 

;:42 l I~ ~ '• 24 C:-F 4 I II' "7. !'f s t7A 4f sc;. ~ ;:>r= 2 30 I'• - 1 • ] ;>. ,, 
24;> ~0;> tc4 5(; ~-w 41 I 6 54.4?.S 174 46 57oll ·)F :> ~J I~ ""'.? -':'. ~ 
c ll2 4SC f~ :J !" 1\-'.: 4 l l t ~-= .o ? ~ I 7 4 "I" ~,:. J .,~ 2 ::: l 14 ('! • '1 ,., . ·~ 

• :: 4 2 e IE ~4 7 ~--: 41 1 7 ". 7 2 c; I ~4 47 ..., • P4~ c; c: ;> 1 5 • c; 3. ] 
c4 2 l :! f' f c; J3 N-11 41 If c; 4 • G (? S 17 1• 4 r. "f 7 •:. ?F 2 )~ l'"' ., • ? -0.1 
211e 7r ".I ".' 4 c: c; ~-F. 4 I If' ~?.. ~-:? 3 17A A<. f j 7 .P~C: 2 3c; I 6 - l.? "". =' 
;:<12 1.3 4 f3 42 1\-;= lfl If. !:4.Cf· 5 1"74 4 (· se.3:>~ ? 3 l 13 " • f •) • r .. 
2 4 ;> e4e ~4 :>!" c-11 4 t '" "". 4 p s 174 41" 1; f; • ~: ;:! F- 2 30 I <; 0.3 - I .11 
242 <;?2 f3 J4 1\-\\ 41 1•, r. 4. r 1"1 ~ J74 46 ~~•IP~ ;:> ;:: I lq -c.2 -'1.4 

•242 12 2 P t t1 IC N-"; 41 If. 5~~.~ 2S I 74 47 'l • I 'l" ? I 5 7 I~ • I 2. 1; 
242 1412 1"4 ise 11.-E 41 I•': ~4.t ? S I 76 41" ~ ~ .~ ,~:. ';? ?3 3 -0 .1 2.0 
242 If') c 1'4 I c; "<-'ti 41 I~ ~4.tP. .; I "14 41'. :,; 7. f '•f- 2 2E I ;> -r:.. 0 -C.'? 
24;> tf 5C t5 ~p ~-~ 41 If f: ~. 1 0 ~ 174 4 (; '3f.32c: 2 :: I I" - I • l 0." 
2"2 1810 !"4 2f: "-t--: 4 I l": :: 4. c c <; 1"14 4 F- ~ ~ ·'= 2t"" 2 2c t:i -0.? l .l 
242 Ip :!i! t= l I ~-\\ 1\1 ti< ~] .~ 2 !=i 1-,4 41- 57.<i4F 2 ;:>« 14 -0. 4 -Q. (' 
211?. 1 ~ 3f. f~ 42 c:-r- 41 l ": ~:-1.34~ 174 4" <; F • 7 4 F 2 ;>4 <l -c.a t • :> 
242 1 c; ': t' !"4 5n 1\-r. 41 II\ ~4.~f:~ 1 .. 4 41:' !"I'. 7.:,r: 2 30 11 0. ;> -0.P 
<:<12 2126 f'J 30 S-\\ 41 l (; !; ~. 7 f) s 174 46 !.'.:. 7. 1 ~C" 2 ;> :i I I -n • ~j -1). 4 

243 13 2(1 42 64 1\-11 41 II' <.' 4 • 4 2S 174 "" ~f: .F~E' 2 31 I ..., • 2 -o. '"'! 
•C:4J l '::"IE 4;> c !';- .. 41 17 15.CfC: 174 47 ;> .~ .:~4F 2 12 .l r. ~. n: "? c;. •l 

243 l F-Q" (" 1 7 ~-~ 4 I 11'. c: ":. 4 i: ~ I -.4 41' ~.; .;:>pr;- ;> 12 ,, ~ ., - 7. ' 
•243 1720 "4 IC f\.-~ '\I 11' ~ ~. c;;:> 5 174 4~ 51l o<:'O E 5 t !'; 7 I • 7 0.7 

21, 3 I 7!'C f 'l 7': c:-11 41 I 6 !'; 4. 0 f. s 174 4€ ')7.f.11f ? .~I 1 'l -r.1 '). 3 
2"J teec f3 I~ ~-:: 4 I I': f . •.;. ~ C:5 I 7'• 4f '5 S, ?CF 7 ;:> .l l {" . • 0 2.2 
243 I <HJf. ~4 7 I N-': 41 I I ~ r.. 1 4 c; I 7 '' 4f. 57.C'\F ~ :'? (' r, .r. -!" • ~) 

:: 4 3 2~3'\ t3 c;e ~- .. 4 I Ii" ".: .~. 5 2c:; I 7lt 4f r. ~ • f Uf. ;> ::!2 1 '"l -r.? - I• :1 
243 20~4 "': 4 1 e I'\-'" 41 I I' !"?. 745 t7A "'= c:; 5 .c:t:.F 2 <2 1 I -1 • c:: -2.f' 

• 24 3 233" 42 2 I 5-F 41 I ;; .3.f>05 174 45 .. ~ 7. 41.J r::: 3 u .~I t ".:. 4 -~"•I 

:0:44 11e ll2 (:A !:-\Ii 4 I 1 f. 5 ~~. :14 5 1 71) 4f !:7.~4~ 3 2t ?. -o. ") -!:.~ 
244 ~Ii! f4 37 ~-w A 1 l ( · ~3.7f. S 1 7 4 IH: 57 .3af' ;> 2 .l !"I -!'l .4 -n.2 
244 eo c f" "'c fl,.-f 41 I" ~·l.f-~~ 174 41' C:: ~ e :2f.1C 2 ":I) 1 f, ('. .5 ,, • fl 

•244 !'? 2 fA 1 c ~-r: Al I 7 r: • :rnc; l 7" 4f: u?.7t, = 7 I :1 J t;. • I -'leP 

21l4 f4f f C: 24 1\-\11 41 l f. !:4.4?5 I ., '~ 4€ 5 7. I""~ ? 27 13 c .;> -~.,. 

:0:44 704 54 f, t' ~-~ 41 tc 5:'l.tC5 174 4 f: 5 F. c;oc: 3 37 17 - I • I l • (' 

• : F[X "'CT lJ !.''Or. FGP (Cl"r::l;TAT IC"I 'lF T ... f': t/fAN 

..... 
0\ 
l.o.> 



• • • • • • 

Tf. llLE Gll-1 

r:./v KAii.A t<ECKT I<; 7 t ~C ~TT Ir: 11..AL I:.\ T .A' ~ FLL!NGTC"' 
llolCCr.ff1 T!1 THt: FA5T SI '.:'If: OF I '.>L ASCC'W I Wt-.tr.F 

CAY G"IT S AT rL F.11 r:t::c~ LA Tl TU!'O:: LC"-<:!Tl;~F 

244 """ 6.l ""> "-" 41 II< ~A.A~~ 174 llf. '51: .P"'~ 
244 E"'4 ~~ 20 .,_.,., 4) JF· 0:4.COS 17~ 4 (: E·5 .r..A!: 
4'44 C.JI) f 3 ?. t: 11.-11 41 11" ~ '*. ,,h ~ J 7t. 4(: ~7 .c::4~ 

2411 1221; 42 ~4 1\-1' 41 l"O ":4.725 174 llt<, 57.~4C: 

244 14 I 2 42 2'5 N-1' 41 16 '53 •R t' 5 174 4t 57. 7::_>C' 
•?44 16~~ .•" ... <; ..__,, 4 I te ~~.J~'; 174 4 ~ ? 2. '.' •\ c 
•244 I '5 1 I> t: •j 7 ~-~ 41 If:- 4~.')~S 174 4.., I: • 1 <'l ": 
•244 1610 e,.. J 4 ,..._I* I\ I If. ~~·?"" ~ 174 "' 5~.('~f 

244 170C f5 ~~ S-E '•I IF ~ti.(.~~ t 7 1, 41' <;7.t~E 
244 I 814 !4 ~2 1\-F 41 ti' '54.425 I 7,. 4 f. ~'7. ~2C: 

244 IESC f5 22 5-~ 4 I If ~!1.0 .a~ 174 4 1\ f7.<; t•f 
244 1<;:44 ,. ~ !;3 ~-~ 4 I l': ~~.f4<; I 7A "" !:= f. 3~F'" 
2114 2.0011 =4 4C N-4 4 l II" !:3.7'05 I 71, '115 !ii' • .J~F. 

• :: FIX NCT USEC FCR Cl.WPUT4T YCN OF Tl-C' ~F llN 

• 

• 

(Cr:NT.I 

l\EW Zf:.ALlll\D 

T.,. er~ (T<;Q 

2 ~~ 1 
2 2t: 13 
2 ;>q 11 
?. .15 I"· 
?. l ~ 15 
4 15 I 

13 f') ,., 
2 2r "I 

?. :02 JS 
2 3?. I": 
;> 2'0 I? 
2 ?f I) 

?. 26 11 

• • 

0 •: V ! /. T TC N Fr;r"' Tt-<C: ·.•F ~ ... 
( 11- :; crr"rc: '"'F 11 r. r I 
l_.\T~TU D t.: · L '.:"Nr. I Tllf' ': 

r.. 3 -:'.). 7 

-(I.? - 1 • ~1 
-r.1 - .-, . () 

r • c:; -o. '.) 
-r • .l :'\.? 

I • 2 -.]~.?. 
- 91. 'i p.,... 

1 • I (). !'°l 

-" .2 -0.11 
( • ? o.? 
r • '1 -". 1) 

-r.. ,. ') ... 
-r.4 <'."' 

• 

..... 
°' .p. 

• 



• • • 

NP N P..50 

!H' l ~ 4 :! 

• • . • • • 
.· . 

... ~ .. 
•• 

TAPL~ 9E-I 

A?!T~MFT[C ~EAi\ 5CLLTICI\ AT W~LLINGTOM 

LA Tl TIJO!': 
LCl\GlTUOI:' 

41 1i; ~4.t<;S 
174 46 -=;7.c~E 

STAl\rft~r. OEVlATIC~ 
(SCCCNr.<;) 

I • (' 
1 • c: 

STANDA~n C~VIAT(r~ ~F T~2 ~~AN 

<s~cr~ns> 

l"t • ;? 

a.? 

ALL p;:cBLEt,1 PASC: f' 5 il~E L ISTEl"l t:!ELOW 

C ilY GMT ELf.:VAT If"< f"!Fl'ATI Cl\S CEV(ATlfl\ 
< l !' > 7 <; >~ > 1" s~-c:c; "f' A~C 

?41 t "~4 x 
241 I 7 I fl '< )( 

?. II I 1-.40 x 
;> 1, I I !l4;> x 
;> 4 1 ;>C;>r'o )( 

2<: I 221 '> y 
242 '01/l x x x 
2 4 ;> 1?2<1 )( 

2 ·~ 3 1 c: ~~ x )( 

?.«3 17?.ti )( )( 

;>43 2 ·134 )( 

244 5??. x x 
244 I" 10 l( 

244 l ~I'~ )( x 
244 1"-10 x 

• • 

...... 
°' IJ1 

• 



• • • 

c;ATELL ITF NSI': 
"-U"'E!~Q 

42 

~· 12 

63 9 

!54 7 

~!'- lC 

• • • • 

T ,6f~ Lc ac-1 

APtTl·d'4F;:"'tC ~fAI\ SP.LLTir:N f.'Y S..OTELLITE AT \llcLLHlt;":"nM 

LAT?TUI.'!:' STANC6QC CF.VIATICI\ !'"'ANCAl'O r: r. II I <i. "." ! •: 'l 
Lfl\lGtTU".lF css: cr,..,ris1 ( c;.:;i:;rpjfl';) 

41 It' 54.l) .,$ o.~ ., . ~ 
114 4f- 57.~(·~ I • C ) • ·5 

4 l If ~4.21$ r: • ,:.. 'J. 2 
I 74 4t; 5 7 .f~!" 0. 9 '). "I 

41 If. ";4.12<; o.o '). 2 
I 7 4 46 57."?IOF ti. 9 (). ~ 

4 I If !:4o2J<; ~.c ., • :> 
114 41" ~? • ..:; )= ,, • q !) • "I 

4 I II" <;4 •II S c. f. 0.2 
I 74 4t' !::7. tl5t: r.. Cj I'). l . 

• 

(F TH<:: ~'01\N 

• • 

...... 
°' °' 

• 



••• • 

• 
• 
• 
• • 
• • 
• • 
• 

• 
• • • • • • • 

• 

• • • • 

TAF'L': IOA-J 

P/V KA"A KEOKI 1~72 ~C!TTICNAL CATA, CALL~o. D<=~u 
~CCP':r TC FFR~~ ~-D ( CN T~F. ' FlS~ING PIE~ 1 ) 

CAY G~T 

l!' l 7'52 
15 2114 
15 2144 
15 2~34 

l t: "4 
11'> "'e 
16 ;;2'5 
le ~I\" 
I 6 4 I I' 
16 !' 3 4 
16 "50 
If.: c;;>e 
l(:; 1 0 JI' 
If; 1 1 I ( · 
16 122? 
It; 1514 
16 l 'S'S"' 

17 l(. 12 
17 2014 
17 21Cf 

11 "'~" 
I e 4" 
18 102 
1 A 2 :02 
I q 2'52 
IA :05f 
IA !'4f: 
1 A l'-'•6 
I A <; J e 
IP 1 C .1f: 
I 8 I 12F. 
11'.' I 221> 
I A I!: 30 
I H 1 71 r 
18 2012 
18 2 Ir, f 
IP ;::::c .) 
IR 22:E 

19 
19 
1q 
I~ 
1q 
19 

14 
14, 
2CCl 
::u 
::21' 
454 

SAT 

f 3 
42 
l4 
1'4 

:' 4 
f~ 
!'4 
f 1 
~4 

l3 
4? 
l".4 
<I? 
fll 
f5 
t: .i 
'S4 

t: 3 
f4 
4? 
f I\ 

"4 
f:l':., 

~4 

f '5 
f. 3 
'i J 
'I.? 
i:4 
4;> 
t' 4 
f5 
I'] 
f "1 
~ ;> 

f4 
42 

"" 
f.5 
~4 
( ' 5 

63 
!'~ 

61 

l::L'°V 

7 
6C 
72 

7 

7 
41 
84 
1;. 4 

7 
<; 

f.7 
-; e 

7 
I 3 
23 
4 <; 
l c 
5<; 

e 
62 
r-c; 

<; 
'54 

"'" p 
f:f 

7 
t4 
7 ... 

7 
7 

34 
"iO 
I<; 
II? 
4~ 
I 7 
l 7 

21 
43 
2~ 

34 
l f. 
2 l 

GE C., 

"-\\ 
1\:-W 
N-'2 
"-YI 
N-C: 
~-= 

1\- WI 

~-~ 
l'.-w 
~-w 
~-F' 

"'-"" 
~-"' 
~ -\\ 
~- -C. 
1\-1" 
s-w 
1\-\> 
1\-".' 
N-W 
1\-\\ 

"-r 
~--= 
1\-\\ 
';- ~ 

S-'A 
s-..-. 
~-~ 
CJ-F 
~-~ 

~-"-f 
1\-<= 
"-II 
"-" 11.-r-
11.- w ,.._w 
5-!=: 
1\:-C: 
5-w 
~-a: 
._, __ 
!'-\\ 

l? 
12 
I:> 
l'."' 

l? 
12 
I?. 
12 
1? 
I? 
I;> 
I?. 
I;> 
1 ~ 
I;> 
l;> 
12 

1;! 

·~ 12 
I;> 

12 
I? 
I?. 
l::? 
1 ;> 
I ;> 
l? 
12 
12 
I? 
12 
I? 
I? 
I? 
I? 
12 
I

., 
'· 

12 
12 
12 
I;> 
I? 
I 2 

LA'TJTIJCF 

-~ li,1"4S 
3 22.cf'.'5 
:0 ;: I. 3 ("<; 
.) 1 ~ .f· ft:; 

.:! 2 ~. c:. e c; 
:! I ·~• ,;.;,.. l 
:l ?C • 4 r,c:: 
_-. 1 ~.,::, c~ 
3 I '1 • C p<; 
1 17.;1 ?S 
] t 7.7F-t; 
.) 1 ° • t ( f:': 

;1 24.ros· 
~ lf.425 
~.t 1 'J • ·:; r: c; 
~ l'f).f~~ 
3 J"1,f,O:S 

~ 1?'.).7tS 

3 "·""'" 3 21.31)C: 
3 n.cr:s 
~ l~.~1)S 
~ t~.?ti..; 

~ 21 • .iC S 
~ ~3.JP'; 

.'? 1a.3c~ 

.I I 2 .?.,. ·:; 
3 I :0. ct- c: 
3 lP.4~.:; 

3 ~?.l~S 
1 J (!. c:. :: s 
.1 21'1,€;4<; 
J ?1 .4;;:~ 
-. 1 ~. 9 ~ ·:; 
~ ~ r.. '1 t \ 3 
3?1.CO'> 
.:! .:1].245 
3 l<l,P')S 

~ 20.??5 
3 1c;,(, l'S 
.3 1'1. ~l,_,S 

:1 14.34$ 
J ?c.r.1.s 
3 17,7C5 

LCP..GIT~ri:: 

77 
77 
7"' 
77 

7"" 
77 
77 
77 
77 
77 
77 
77 
77 
77 

77 
77 

77 
77 
77 
77 

77 
7"' 
"'7 
"'7 
77 
77 
7"' 
77 
77 
77 
17 
77 
77 
77 
77 
71 
77 

<; I • f 2 iA 
R 57.~&..W 

<; c • f ;>WI 
Q ? ,4 ')1< 

q c: !';. l 4\111 
e =;f.4A~ 

'! 40 ef·?W 
Q ~I?.)" w 
Q f : •''""' e 5c . • !'f'w 
<; ] • :i :>'A 
e ~~.,~'., " 
7 U • :I" W 
f. ':: F-. c, 0 ~ 

<"; 0. :~ .... w 
~ t::O: c: • ..., (\l,t. 

c; ('. <C'.) w 

e ~~-~,,.,, 

G 3.C u \\ 
~ ~~.??i. 

p ~3.~~-

8 5Ce4C'W 
U 5C.;>;''A' 
~~(.tr:~ 

" ~ t- • <;t~" 
<; 11 •? '?I< 
0 f. 1 i:1 '1. 
c ~r .7 ;~'* 
-; ~.4;>\-. 

p ~tJ.t.ti~ 

Q ~O..f0" 

• ('.I"! "' 
~ ~7.C f W 

':; c. (" w 
~ ~c:;. 7 -"'~ 
r; t'). 7n~ 
~ ~~.r.4w 
A 5 :; .40~ 

t 'T 

" 
2 
2 
? 

" 2 
? 
'."' 

'· r-
4 
J 
2 
4 
~ . 
;• 
7 
? 

? 

" ? 
2 

I\ 
;.> 
;> 
·1 

I I 
'I 

l,. 
1 
f 
;> 
2 
? 
;> 
;.i 

? 
2 
2 

77 p 51'.';.~4\tt ? 
77 l'.l C'.4~\\ 2 
7., H ~~.Pow :? 
77 p ~4 .C•'•l<i 2 
77 ~ coe.c;<>w ? 
7.., ~ f.l'OW . :.! 

• : FIX NCT ~~ED Fn~ crwpu~A'TJCI\: QF T~E W!A~ 

• 

CT S 

c 
2J 
: I 

I 

0 
2 ·1 
~I 
~:! 

c 
I 4 
J ., .. 
~i;, 

" ;'') 
;-5 
?C: 
14 

?2 
G 

34 
34 

12 
~I 
.l.3 

·~ 
() 

c 
c 

.i .3 
C' 
(' 

.)3 
I c 
24 
~I 

2" 
<'I 
I 3 

2'; 
33 
;>Q 

3C 
22 
?f-

• • 

orvI~TJ(~ F~r~ T~~ ~cA~ 

I!~ s ~ cnhoe. r~ A~r) 

C:TSQ L~"T I"''\Jl't LC"IGI TU'"lr 

".) 

I 
l 
0 

•) 

f 
C' 
2 
(I 

t; 

" I 7 

·~ t:; 

I I 
I 
3 

I 
4 

1.., 
I 

5 
I c: 
l F· 

4 
0 
I) 

I) ., 
r 1 
0 

l fl 
4 

11 
.... 
7 
<; 

;> 

I I 
IS 
I "'I 
l () 
I•) 
12 

- 2 • (I 
3.4 
I • 7 -7.,, 
7. ".> 
1). 2 
t:" • n 

- I • •) 
- c . c:; 
-2.4 
-1 • Cl 

-1 ,(' 4.,. 
- 1 • a.'"' 
- ,.. • 7' . () 
- I• f) 

I • I 
- I~. I 

I •.., 
1 • 4 

-3.4 
- I • 4 

I • ~ 
1 3. (: 
- I • ."1 
- 7." - ~ .... 
- I, I 
1 :> • r~ 
1 4 • · ~ 

I • l'I 

I •I' 
-r.7 

I • .1 
I • 4 

1 ~ • ,.., 
c. ;> 

0 • .., 
!:' • 1 

-". ~ _, ... 
I ,.1 

- I , ·1 

;:>,7 
- I ,9 

J • . -:1 

3,4 

- ='."' -o.::; 
-IP• '1 

-Q,4 
7.~ 
(I, 'i 
2 •I .. 

-". 1 
- I 1 l • .,. 

'.J•"' 
I • 4 
(,. 7 
I • 1 

- , . ': 
4 •I 

-2.7 
-:1 • . l 

/'\. 4 
0. :i 

-?.C 
-2. f'' 
I?• ·1 
7. ;""' 

3 I • · ~ 
4. c; 

-0."'l 
-4. ,. 

I •fl - ] . ~ 
I • " 
~.~ 

I • ' 
33. I 

C.4 

".'. 4 
I • "> 

-~·· - '\. (~ 
'). ' 
I • .c, 

• 

"'"" °' ...... 

• 



• • • • • • • • • 

TAflLF 11"11-1 ICCNT.) 

P/11 KAl\A KF.CKI 1<;12 r:cr,rTf".:t..;H CATA, (".&LLllC, O!;"~U 
~rcoF.c TO eF.~T~ q-o < c" T~f • ~t!Ht~~ Pl~~ • 

CAY c;,_q 

l C) '1 c; c 
IQ e"C' 
l'.J •He 
19 ICl1f 

* IQ 114? 
19 IJ£'2 
(Q l 43A 
19 1~0e 
19 11'?:) * lQ IQ?O 
I Cl <' C2? 
I <;i <'I l'J 4 
19 c "0 4 

• 2'> 
• 2-i 

2"1 
20 

• 20 
• ;>') 

cO 
2:) 

• 2'> 
20 
21) 
cO 

.. 20 
20 
20 
20 

• 20 

2 l 
21 
21 
2 I 

• 21 
21 
21 
2 l 
c I 
2 1 
21 
2 1 
21 

• 21 
21 
21 
21 

"'() 

222 
2 3f 
4r,4 
7 02 
p')4 
et.A 
<; 4 E 

ICJ2 
I 2 Jf1 
141"' 
I 'OJ2 
17.?C 
2r.ce 
c 11 4 
<. l 'OE 
.= J<: a 

24 
144 
c I<? 
:?If 
!'f'2 
750 
c; ~ ~ 

1c415 
1152 
I :?21; 
1A41' 
I~ I 2 
1 ISJ(' 
l<;H 
2030 
c !CIC 
2214 

SAT 

.42 

"" 42 
f4 
f '5 
!':4 
fJ 
'i4 
f .l 
4 ;> 
( · " 
42 
f I\ 

!'>4 
f-J 

'=" eJ 
42 
f~ 
4 ;> 
t4 
42 
t5 
".'.4 

"'3 
f 3 
42 
f 'l 
~? 
t:4 

f~ 
!:4 
1"5 
t' J 
~ :! 
4? 
42 
f-4 
f5 
'i4 
".J 
!' 4 

I' ·' 
4 ;> 
(4 

42 
f-4 

cu:v 

?€ 
31 
?f 
?e 
l 2 
:1') 

IF. 
u 
44 
I;> 
I!' 
511; 
47 

.... 
11 
Ae 
fl 

7 
I ) 
f.i' 
( .. 'l 

7 
51 
I''.' 
c:c;. 

<; 
47 
f.J 
I" 
10 

~J 
c:: t3 
11' 
4<; 
14 
J I 
24 
I,. 
1 <; 
4C 
26 
1 G 
JO 
I 'I 
?J 
c; I 
3? 

c;ccw 

~-~ 
~-: 
s-w s-
f\- r: 
~-r-

"-" 
~-"-" "_,. "_,. 
r-.-w 
"--
"-f s-r: 
"-Iii 
~-ft 
C- ·..: 
s-•' 
S-'il 
s - \\ 
~-"-r: 
!'-'ii 
!\-" 
,..,_"' 
"-": "-F 
N-w 

" - Ill 

C-f 
"<-E" 
<.:-'ii c-= 
S-1\ 
~-7 
~- .... c_..,.. 
N-F 
~-E 
1\-"' 
~- ... I'.- ,. ,..,_.., 
,..,_F 
"-"' ~l-1'1 

LllTITLJr.f" 

12 :> l"'.2cc: 
12 3 li>.0-'.'5 
l? 3 17.94S 
I? 3 17.Cl4S 
l? 3 l '!.6~5 
I? ~ !'l.'5')C: 
I? ~ l'l.245 
12 3 l'::.5tC: 
t? "! ?r.~::: ~5 

I 2 J I"• Cf. C:: 
I? J 1".l'5 
l? ~ 21.t.:'r.~ 
12 ~ 21.tos 

12 
12 
I<' 
12 
l? 
I ~ 
I ;> 
I:? 
I ;_~ 

12 
I? 
L! 
I? 
I? 
12 
I? 
I ? 

l? 
I? 
I? 
12 
12 
I? 
I?. 
l? 
I? 

·~ 12 
Ir, 
12 
1? 
12 
12 
12 

J I<; ,.; ·;> C 
-' ?4.'l2S 
3 ;-?.145 
.J l~.7R<; 
:! :J.r': ·~~ 
J I '1, :1 ~5 
.1 In, :);.> 5 
J In, .JI'<; 
J 2~.-025 
J ?•) .t'25 
:"! I')•~ a S 
:: 21 • 3 r, •; 
J I'!, 4 t-><; 
~ ?•.),455 
3 2"·'•f5 
~ £ t. r, cc; 
J 10. ;-?f-~ 

~ , . .., • l 4 s 
.3 21.<~~ 
1 1-::;. ?o~ 
~ l i:i.,:; .-:: 5 
3 1 1!, 7 <! <:: 
3 1 ~.,.I?() c; 
:l I 11 .I .CS 
3 l '' • 41'S 
J ;>(),11()5 
3 In,;> ;1°' 
J I<;, I' ::JS 
:i lf!,711~ 
3 I '"l •,.. ~ c:: 
J 19.50S 
3 1c:;.41• c.; 
J 20.7f.<; 
3 2r .. t, 4~ 

LC"c; !TliCF ri 

77 F c:E.c;~w 2 
7"' ~ 57.~~t"'.- '-" 2 
77 ~ 5~.~2- ? 
77 ~ C:<? .C'•W 2 
77 ~ 5~ .c;4... ..! 
7 7 p c: ~ • ~ ;~ w ::> 
77 fl c:c;,~::i11o 2 
77 Cf C.f'! 6 W ~~ 

77 ":3;,f-)W? 
77 q I ,.;:1111 2 
7 7 G t; , 7 ·' W A 
77 "c~.111w ;> 
77 P. 57 , ;> 'I .... ? 

77 
77 
77 
77 
77 
7 7 
77 
77 
77 
77 
77 
77 
77 
77 
77 
7? 
;7 

77 
77 
77 
77 
7"! 
77 
77 
77 
"'7 
'17 
77 
77 
77 
77 
77 
77 ..,., 

~ ~c;.~~w 

F! 5 '1 . 2~ ~ 

e 4: <;. 2 ~'A 
~ 5c .~ f~'N 

9 t • C' ~"' 
~ 57.t: .-\W 
~ ! ~ • F I ~ ~ 

~ 57.'?iW 
q 1 • ,:. 2\fl 
<; l.t .~ W 
c:; I:: .2 .. w 
9 ~ .P .\\\ 
.. cs<;.µ;>"" 
~ ~ ~.?. .... ,,.
<; 3 . r0 w 
c 0. ? t1 ... 
<; c .i:: w 

.~ ~C.L-'<iW 
c 3 .f-f) \NI 
p '3 ... ~'l w 
>' 57 ,F l)W 
p ~I"!·'= ·'-'It 
t" !";~ .~,... ~ 

~ ~ c • 1 , ·~ 'W 

A i.:c: .'}4 w 
'1 Q,O'· W 
I~ ':~.1~W 

·-; ('I. ·'"'~ 
P. "c;, 4 Ow 
~ 5F. • .?~ • 
e 5c.5g'tlf 
Q c:. 7,:;"' 
,Q 51" .7">W 
·~ 5 7. "7 ~w 

? 
J 
2 
? 
i 
4 
3 
? 

l'i 
2 
;> 
2 
4 

2 
2 
2 ,, 
? 
2 
2 
2 
2 
2 
2 
2 
:? 
;> 
2 
'.? 
2 
2 
? 
2 
2 

• = FIX "CT US!r FO~ co~~UTAT!C" ~F T~E Mefl\ 

D~v!iTJ(~ c~r~ TH~ ~~AN 

( t" 5 '("f"~;l)C:: '"IF ~CJ() 

c~c; C'TSO LllT!TUIJE LfJr.JGrTu"r 

10 
.32 
2 <; 
.J ~ 
1c; 
?C 
I~ 
27 
3C 
I J 
14 
34 
_, 2 

?::: 
1 5 ., ~ .. .: 
.J '5 

r 
I J 
:?t;t 
16 
~ 

3'• 
l 1 ,. ~ 

Q 
l ~ 
31 
1c; 
12 

2 ·-~ 
]fl 

? l 
3;> 
22 
2~ 

2"l 
24 
?fl 
] I 
?') 
2r; 
?9 
15 
?O 
:12 
JO 

14 
l" 
14 
l t:. 

a 
c; 
3 

1n 
"> 
4 
1 

I": 
2 

9 
7 

1~ 
17 ,., 

I 
0 

18 

" J 
r.. ,., 
() 

5 
0 
5 
c 

I J 
1 ~" 
11 
1 f, 
1n 

·' 1 .J 
1 I 
11 

f, 

f . 
l ,:! 

4 
f-> 
s 

I l 
7 

-<:" • ,, 
- 1 • ., 
- 1 • .., 
-1. 7 
- I. 0 
--:- • 1 
- l • 4 
-3.1 

I •,., 
- 4 • ~ :-
- I• ·.-1 

? .1 
?.~ 

0.3 
4. ii 
~ • t: _,, .. ~ 

13.4 - ~) . -~ 
-C.6 
- I , 3 c.,, 

I, 2 
-:i. c:; 

I , 7 
- I , I 

0 • " c • Q 

? • f) 
-('. 4 

- ·J.; 
c.~ • ') 

-0.4 
- 1 • () 
-r •,... 
-c.~ 

- 1 • c; 
- I , I 
~. ~ _,..,. , .. 
('.? 
-0.~ 

0 .2 
-t:' , I 
-r>. 2 

I , l 
l • ') 

_.,, n 
- I • .J 
-~. (\ 

J.l 
I • '.l 

-0. :'I 
-3.;> 

I , l 
- I• 4 

2 .... 
l. ~ 

-2. (~ 
- I• ... 

c. ":) 
1). 1 
') . .] 
I).~; 

? • r . 
-1. r.: 
-5, I 
-1.2 
~.7 
:>, 7 

- ::i. l 
4. ,., 
0 . •.') 

-J ... 
4. ',j 
I • l 
I,') 

". 4 4. ,:. 

'l • I 
- 1 • ., 

').? 

-".I\ 
').? 
1 • I 
I , I 

-0 • r, 
I , l 
O.A 

-f'. ~ 

0. ~) 

I •"' 
-2.?. 
- l • ;> 

• 

..... 
°' ()) 

• 



• • • • • • • 

TA"'l.i= 1011- l CCCNTe) 

Fii'- IC .A"-' KFr1K! l ',;? 2 FC<i!TICl\AL CAT.II, CllLLAi:, r>""~IJ 
!o'CCPFD . TC ~FRTH 9-D ( Cf\. T t-<O: I Ft S ... !MG PTEP I 

CAY (MT SllT O::Ll:V C"'C'-1 ll\T!TUl1!" Li:' I\ GIT UD\-'. I.,. CT S 

• ;: I 2~cie t5 1 c <;-F l 2 .~ l~.24:, 77 e ~ f. 1 f. °"' ?. I~ 

22 c:, 
- t! !'4 I c; "-~ 12 J 20.2!''> 77 e r..c .70W 2 2c: 

22 122 t. ') 5'5 ~-" 12 .. t Q. 6 ('I~ 77' f1 ':: F • ?, .)•N ;> :11' 
22 ;2e L~ 1 7 ~-~ 12 l l".'. 2 05 77 F. 51 .r-r" ? 2c; 
22 24f e4 31- 1\- ... p J ?l.245 77 " '57.l-'4W. 2 14 
22 4 I c f~ 4? !'--- 12 .. \~.':'CS 77 e !' <; o4 l'JW 2 ~2 
22 P12 104 If ~-~ I? l 1 :;; • c Q s 77 " ~"? .~ (1 W 2 ? ;> 
22 f4 0 42 7( s- ... 12 ~ 1 '1 •I 4 <; 77 p '5 F 0 f' ')II J ~I 
22 i;515 f.4 Ac C:-11. p J 1-" • I 4 <; 77 'i ~P.?.•JW ;> 34 

• 22 l<'lf. f4 I~ S-F 12 3 20.1os 7-. e 57 .72'.'f 3 20 
22 1<'!'4 (5 7!' N-!'O 12 :1 2 1 • C 65 .. -:" q le 6? W l ?. :i 

• 22 1 ~'5 € ~ .1 7 "-F 12 2 c '5. [ ;< <; 77 <; f:. ~ ,... I 0 4 
22 1420 !'4 "i6 ~-w 12 3 1 9 • I 4 '3 77 ~ '5'"f .f.4W ;> 10 

• = FIX NCT vSFD FIJI< CC:ll'"'UT4T J(t-. 'CF Tl"'F l'F.A I-

C"SO 

~ 

12 
I~ 
1 I 

1 
I I 

0 

" If> 
?. 
1 
2 

ll'J 

• • 

fl<"V I AT I i: N Ff;f'.!o< THF'. \ACAN 

<I" ~ r":":r.Nf.'C 'lF AO:'._) 
L4T l Tt;Oi'O LCNG!TUSC:-

-"' .4 - 2." 
c,. 7 ~"' . .., 

- 1 • ') -'.:'.~ 
-() • 4 - I• 4 

I • 6 - I • 1 
- 'l • 1 "·" -o. c:: -I• J 
-{). 5 -0.? 
-o. ~ -:J •A 

f) • '3 - 1. 2 
I • !l. 2.1 

-2 .l. :l 1.0 
-C.5 '). 7 

• 

..... 
0\ 
\0 

• 



• • • 

NP h "SC 

104 ::? ... 7C 

• • • • • 

HOLf: tCle-t 

A~IT~McTlC' "'<:t" ~CLLTICN AT ~t.LLAC ~"'.CTH 1-C 

Lt. T I T•.m<: 
LCl\Gf"'U!:'F 

J;:> ~ ..... 625 
77 ~ 5p.c7~ 

!=TAl\Cl~r rEVJATlCN 
(5i:'C'CP,,1'51 

I • ~ 
2.~ 

STA~OA~D C~V14~IC'" CF THF MEAN 
(5 F(Ql\n5) 

i: .2 
0 • . 3 

~LL PRGBLE"' PASS<:~ AoE LJSTFr AFLOW 

C llV G~'T fLFVATJr:'N JTCP4T(rN!= CFVIATJCI\ 
<15 > 7-; >5 >10 ::res CF AQf: 

l"i I 1<_; ;> x x 
I"' 2314 )( 

If; 4'1 )( x 
1 h ? ? Ii )( )( 

It> 41 ' · )( )( ,..., 5 34 )( 
Ir, 1\l:!"l )( x 
h> 1116 )( 

1"' I ''I 4 x 
If. I" ".'A )( 

1? 2014 )( )( 

I f1 4':1 x 
I e 2 " ;> )( )( 

I A 3 5,; )( )( 

I f' <;4(- )( )( 
1n >;.41< )( )( 

I 'i c: J E x 
1 fl 1011" )( x )( 
11~ I J 2 A )( )( 

l'I ??"f" x 
I"> 114? )( 

10 10 2 0 x 
.c:n c; (' l( 
;> •) 2 ?? )( 

?') -,r;>. )( )( 

20 '' 0 4 )( 

21) IC 32 x x 
?;) I ,.?O )( 

;::i ;>J04 x x 
21 50? x 
21 I ·; 16 )( 

Cl ?3 :'i' )( 

?? 12 .v; )( 

22 13~R x x x 

• • 

.... 
"-I 
0 

• 



• • • tit • 

T.A~l.!: l<'IC-1 

ev Sl\TELLlTF. ----- .a~YTH~FTIC ~=·~ srL~~1~" 4! C.ALLAO 

SAT!OLL tTE' ~SC LATtTUCr STANC.A!:'n C''::VIATICI'. !'TJl,.,"lJIOO 
i'.UMEH:P L (l\G t TIJf"'f:: ( Sl"CCl'.')S I 

42 14 12 ~ lC•Cil!' I•,; 
77 !' ~ 7. ' )4 #I 2. l 

5A 13 12 ~ 2., •• i45 I• 7 
77 e ~7 el\F''# £. l 

~3 l '; J;> ~ 2 c. ~".: s I •,. 
77 e ':(eM?.W 2.0 

64 l t) I;:> " 2 C • t)A'j t. ~ 
77 F. ~ 7 •. ,., w 2 •I 

65 13 12 ~ ;:> 0. ('4~ I • 
~ 

77 e ~7 •'' fl-.V 2. l 

• 

• 

f'f:QTl-4 ~-C 

C'!'\I I AT 1':•"1 CF 
( <;i=c l)qn ·;I 

n ·" 0. ,) 

1." 
t). 6 

' ). 4 
:i. -:; 

n.4 
0. r.; 

I).) 

') . -; 

• • 

Tl-If llf'l\N 

• 

.... 

....... .... 

• 



• • • • 

F/V KAl\A KFCKI t<;72 l=CStTtr.l\tl CATA. 
vcrorc TO PEOT~ 4-A 

CAV (:WT SAT ELFV ( ':: (" LA7JTlllJ F. 

!4 
54 

• !'4 
54 

• !'4 
54 

• f4 
!'4 
!:4 
54 
!'4 
!'4 
!'4 
54 
!'4 

!'. c; 
• 55 

!:5 
• !:5 

!'5 
f5 
!: !) 

• !:5 
!'5 

• !i 5 
f c; 
55 

• 55 
• !'5 

55 
• !''5 

55 
55 

'5 (\ 
* SF, . "" • '56 

S6 
!'6 

• 56 
• 5") 
• '56 

56 
!;6 
56 
56 

1<:1 e 
74'5 
e c;1: 

t I) l c 
11 !"O 
1240 
1:? 4;:: 
J 4 3C 
1 7;:>4 
1 l' .l i: 
1 <; l 4 
£C 2 4 
;: 1 5 ~ 
£ 3 1 fl 
2 J4 0 

21' 
1C4 
; c (:' 
~ O f' 
f20 
t"iC 
f' Ct. 
c2" 

l t ') c 
11'54 
124(: 
1340 
114 e 
IEH 
11 3 4 
2CC4 
i'??'5 
£ 2 0:? 

I£ 
42 

120 
:; l 0 
!' 5 (-
7t8 
74 2 
'i ~ '3 

IC l 2 
1028 
11 !' 4 
l 2!' 0 
t 4 :?f 

t'4 
42 
f4 
f5 
~ ,, 
f3 
~4 

"'.3 
42 
f4 
42 
t4 
f; 

~'· f ~ 

fl 
!"4 
f3 
42 
1"4 
4 2 
f4 
f !' 
'54 
,. 3 
54 
(~ 
f.4 
4 ;> 

t ·~ 
42 
~lt 

f:"' 

C: 4 
,::') 
f .l 
l'J 
42 
(:4 

42 
(4 
'54 
(<; 
'54 
fJ 
f1 

,. ,. 
l #-

7 
3Q 
7'5 
2<; ., 
2" 
2 I 
4C 
14 
1 e 
24 
Sf 
zc 

22 
t .1 
2' 7 
l 4 
2'l 
'52 
2f 
1 :? 
~7 
~ 

l c 
f: 'i 
1 4 
7"" 
51 

7 
19 
~~ 

3<; 
7 

-: -~ 
7 

5 t 
7 .l 
l .4 

7 
l I 
5!3 
"i!" 
·~2 
l f 

"-[ 

s-w 
S-\\ ,..._<; 
S-\\ 

~·- "' 
~-'ft 
1\-\oi 
N- t: 
f\-r:" 
11.i-1, ,.,,._,., 
s- ~. 
p.,;- ;= 
~-\Ii 

~-i= 

'I- \• 
':-\\ 
~-~ 
<;-E 
s-111 
s-i.. 
1\-<= 
~-':: 

1\-<: 
s-w 
11,-li 
..,_~ 

1\- ': 
N-w 
N-111 
"I-" 
~-v. 

1\-W 
5- :" 
4:- F. 
!:- ... 
~-f 
~-~ 
~- .... 
~-!,\ 

~-~ 
11.i- C: .,_.,., 
I'll-<:' 
1\-111 

'2 
12 
12 
12 
l 2 
12 
I? 
I ? 
I? 
I? 
I? 
12 
12 
I ;> 
12 

I:? 
u 
12 
I ;> 
I? 
12 
12 
1? 
12 
l :? 
12 
I? 
J? 
I ~ 
J;> 

I? 
I<' 
I? 

I.'! 
12 
I?. 
I? 
12 
12 
1 2 
12 
12 
12 
12 
12 
l .? 

2 4"; .~?S 
?. 49.265 
2' 2·'"'5 
2 "I , <; -"S 
?. 4r;.c .~s 

2 ';'l.!'.'45 
] J7,7~S 

2 " 2 . :i >s 
?. ~,,. 'l '• ~ 
2 ~1 .r1,5 
;:t 51 • 7 ~ c; 
;> 'll • ., ? .S 
2 4'1,4 4 ~: 

? ~~.') ;:> <: 

2 47. 5es 

.':! ~'1. l 4:; 
~ ~ f'!.nh:, 

2 St.r~~ 
3 2 'j .r.;, ~ c:; 

i? 41.1.~-:C:5 

2 4 <l.? •) :; 
2 .:.1.7~:, 

2 ~ 4 .31'<; 
2 4 ~ .c·t ~ 

~ c: t. e as 
2 4 '.:l ,"i ·': S 
2 f3.5~ S 
2 f,J ,c;f<; 
2 "' :i .i r. s 
2 !0.1.;:>P.<: 
2 a r), (' ;;<: 
2 ~ :J, ( 45 

;> 4 F.. ':"· -=: s 

2 r-1. 7P.$ 
.? <; ') . t• es 
£ 49.~c.; 
2 IJ 4. 7 t: <; 
2 47.~~'3 
2 1. 1.1 6 <; 
2 4'<,<;?S 
3 1''. 2 11<: 
2 4 '1,"'1'5 
2 .,], f' E-; 
2 ~~.A4S 

2 !'2.:1es 
2 ">?.. '5C<: 

• 

•.t'3LC: 1').A-2 

<"ALLAC, prou 

Lr:l\GJT\.r.c 

..,,. 
77 
,.7 

77 
77 
,.7 
77 
77 
77 
77 
77 
77 
7 7 
77 
77 

77 
77 
77 
77 
77 
77 
7-. 
77 
77 
77 
77 
77 
77 
7-. 
77 
77 
77 
77 

77 
77 
7,. 
77 
.,7 
77 
77 
77 
77 
77 
77 
77 
77 

P. 4 2 ,A;'ll\ 
I' 44 .!'2W 
F:· I\ f. .?·1~ 
I" 46 o2''W 
'I 42 ,r,1qy 
'1 44.76r: 
e 11c;·"4" 
Fl 44. 7 6 ~' 

P. 4 !: • .~ S' 1M 

P ''~ .1r·~ 
Q ~ t1,1r.v.· 

e " ::' . c;-; w 
J.~ 4 ~ . ? f:. 'lt 
s 4f .2 ·Jl/r 
~ 4 f.. fl :- w 
P. 4 J, 1 'Ir; 
F 4 4, 7 :) 1< 
A 4~.7n\tf 

~ 4f . !; 6w 
» ii J, I' f' W 
P. 4'5 ,('0W 
F' 44,4"1W 
P 4 5 ,J?IN 
e 4:>.o~w 
P. llJ ,c;4.,., 
'I 4 c;. J"I w 
~ 4 :! .r. "'""" 
8 4c:.~6W 

e la~ • .:1f:\'4 

" 'I?, "-0w 
e 4C.~ 2 'N 
!' 4 ~ , C')lll 
F. !- ~. 7~w 

g 4 £! . CO \t. 
F.! ~ <;.7')\\ 

" :; 2 , I" Iii 
f' 4 7 , I •)~I 

!" 41\. ( 4 v. 
e , .. :! . Jc~ w 

8 4 ] , F f· V. 
F !: ::: •I '..- V. 
8 4~.:=;>w 
<! 4t ,4-'t\y 
e /J. 4 .c4 .,.. 
F. 4" ,t· (·\11 
p 4~.20\-J 

TT 

?. 
2 
~ 
2 
2 
? 

If-
2 
;> 
2 
? 
? 
2 
? 
;> 

:? 
2 
? 
? 
c! 
2 
? 
4 
2 
4 
2 
2 
2 
2 
2 
(_, 

? 
?. 

;> 
7 
'5 
? 
? 
2 
2 
I\ .. 
2 
? 
2 
2 

* = FIX NCT L.5Er. F!)t< CC"'l=UTAT tr"I llF H·"' ~Fl-f'i 

• • • 

n~vtAT:C~ c~~~ TH~ ~F~N 
!TN ~crowo~ ,~ ~DC) 

CT~ Cl~Q L4.!TU0~ L 2N~:ru~~ 

:? ·) 
2.l 

!; 
.Ji; 
JJ 
?.€ 

I) 

2J 
?7 
JI 
? 5 
20 
;:>') 
)] 
?.Q 

2f-
1 'l 
?~ 
;: 1 
,._, •'.' 
3?. 
Ju 
??. 
1 t 

P. 
2~ 
<I 
;; I 
n 

-.:02 
2 

?J 
?9 

) .l 
0 

23 
I 

~] 

2" 
? I 

0 
15 
?<' 
34 
21' 
20 

0 
II) 

2 
t '~ 
12 
12 

:') 

JO 
t .1 

l 
10 

I 
4 
<'I 

14 

12 
p 

I 
JI" 
l" 
10 
14 
10 
15 

3 
I 1 

0 
q 

I 

I 
2 
1 
5 
I 

l'.'! 
9 

1 C' 
0 
7 
:1 

l f. ,, 
7 

- l , I 
-1 .~ 
12.5 

1 • ~ 
- I , 3 
- l'J .4 
2 ., • J 
?.J 

- '1 • l 
l , I 
I •'I 
I , 3 

- I , 0 
I • /O 

- ;~ • &:\ 

- I • J 
~.~ 
~. :-. ::' i::.' 

-r • "l 
- I , 2 
- 2 .-, 

J,Q 
- I • ') 

I ,4 
- c. <J 
3.? 
l • !) 
;:>,7 
?. .i:. 

-J~.4 

-""'. 4 
- .. i. q 

1 • 4 
I) .5 

- I •? 
-~.7 
- ? .C 
-~-~ -c • s 
2 I , 8-
-0. ":I 

J • '5 
- I , I) 

2. ·1 
2 •I 

-:? • ~ 
-~.I 

1. ~ 
I • 2 

-2, I 
- "\. ;> 

4. 5 
- ::' . 2 

".'. :' 
('. Q , 

-r:. C') 

-?.0 
- I •; 

1 • ;> 

1 • c 

-1. ':I 
-0.3 n.,.. 

t • -; 
-1, I 

') . ') 

- t). ~> 

o.? -l., 
-1. '.l 

') • .I 
- l. (1 

!'). ':'; 
.) • 'I 

-?.4 
-? • <; 
n,, 
'l."' 

- 2 , I 
14,H 

-1 ;:1 . · 1 

2, I 
-1). ') 

-1. ,., 
- I, I 

Fl. ;> 
- I • t-

1 • c 

-C'. ") 
t). 7 

- l. '! 

• 

.... 

....... 
N 

• 



• • • • • 

P/'v I< All.4 KFOl<t l c; 7 2 Fl'.'SITICNAL f: 1\T A 0 

lll(CQf.(') Tf'.' E""l' .. H 4-/1. 

CAY GI" T SA"T !:L!:V c:::c Ill I ,AT! TUr.:f' 

'!6 l 7 2" 42 ;> :! 1\-F l :? ? c=: 1. «'; ~ ~ 
!'(> l A4t' 64 5c N-"' 12 ? '51 .r',JS 

• 56 l <; c" 42 :! I 1\-W 12 ~ s. ,;es 
• 56 2C~4 /':4 I? -.i-i. I ?. 2 = "· 7 ~5 

5~ ;: cO 4 fS 3f ~-F; 1 ?. 2 I...,. ~~ cs 
!: ,, 2~2C 511 74 N-:: I? 2 0: I • 4 EC: 
Sf. 2 3'Ct:' t5 I c ~ -· J? 2 A E •~ ES 

57 :-l 2 f~ .. --" C-!'.°: 1 ;:> ?. ~~. o~~ 

• 57 1 1 C' '04 8 N-.i 12 2 ~ -;: . 3-l; 
57 "'C4 42 ·1 !' C-F I ,> 2 :~~ . .,,~ 
57 t-2e f.4 ~2 ~-= 12 ;> 49.J'15 
<;7 I' 4" 4;> 47 ~- \l l? 2 4 d. r.1 .~ 

57 EI f. (, '• I 7 S-w I'? 2 4 t_l • '· "\> 
~,, c;, ~ -" f"' 2 I 1\-E' 12 ? ~.:'.tr.~ 
'!:7 I 1 ~ 4 ~ ,, ... c; 5- ~ I ? ? 4'-l.(r~5 

!:7 1124 f" 4r, 1\-\11 I?. 2 !=;?. 71 <; 

• '!:7 1202 f .3 I A 1\-[ u ? ~:?. e: es 
• 57 12" c ~4 I 4 ':-'I- 1? 2 4 ~ .~. ;?S 

57 1~4e f] 47 N-111 I 2 ;> !']. 2~<:: 
!:7 I 7'0e t" 2? ~-~ 12 2 ": I • r Cc; 
':7 If' If 42 62 l'.-r: 12 2 E3.'jCS 
!57 !04A F~ .) '!: N-W I? 2 '!:?.•A ')S 

• 57 21'.'04 4 ., ,_ 7 1\- ~ I?. I "v. '_l(' s 
• !H 2 I ttl f5 I 2 e;-~ I? ? 4 7. r;. 2c. 

57 ;: ;>:!a ~4 2 Ii ... - ;= 12 ;> !:C • 5 F5 
57 2:!'.)2 f c; 55 ~-w I? ? 4 M. ;r.5 

• 57 231\P f. 3 10 <::-!" t 2 2 .]~.94S 

5R I" "'<\ 30 1\-W 12 2 5r. . 3 4c: 

• 5~ 128 t<I !" I <:-w 1 ;> 3 21. 7 ;>,; 

• e't> ~4;? l'.4 1 4 ~-r- I 2 2 4 ''•I;><; 
!:A fr: c 4 ;> 'i3 s-c I? ? 4", I ,>c: 
5f> 7 :? c l'.4 .. c; ~-w I ·> ' ;> 4 f.. I ':l c; 

• e: .q f 4" f · Cj 7 1\-: I?. ;> '=<i :i. (' ,, ~ 
!"e 1 CI 4 ~ '• 1 f s-c I 2 ? 51). ( 4 <; 

• SR lC:l;> I'" 7P ~-~ I;> 2 '.' 1. 04' 
<;H I I'.' e ~. 4 43 ~-· 1 ;> 2 4f.~e ~:; 

• 5A 1£18 {'i p N-\~ 12 ? 4 .']. f.i ("«;: 
!:B 125e t':! I':? 1\-~ I?. ?. ~~. 3e1 

• = FIX fl.CT l: SEO FO~ CC',.,PUTAT !Cl\ C:F Tt-F. 

• • 

"f.eL !' lC~-;> <ccwr.1 

(.Al.LAC o p:oi:u 

LC'l'GITlJrf. IT (' .... c:; 

77 I' 4 ':' • 1 ;>"' 2 ?"! 
77 A A~.4~W 2 ?.7 
77 1'5 

22 ·'"""' 
3 27 

77 !' 4 r, .r-c w .3 I J 
77 e 4lo7>'w 2 3"..' 
77 13 ~5 r. • .] ,, 't.I 4 ~2 
77 c 4 c:; • .; F-"' 2 24 

77 F. 4 e. c;: Oii' ?. ~I 
77 ~ 4:!. =J:?~ .] 1:1 
7 .. A ";; • '.) r-.,, ~ ?? 
77 fl 4 3 • "'lW ., JI 
77 e 4 !'.I? w ? 2c; 
77 :'1 1t4. ~2 A' ? ?l.t 
77 '! t.. 4 • f. PW 2 ;>c; 
77 " '• ~ • ~ ;-' w 2 32 
77 F. 4 :-! • :.~~\a ;> 24 
77 fl 4 ~•FA \'Ii J ;-1 
77 "l 4 '•.fl 21fj 2 21 
77 ~ 42 . «_>/J.','4 2 ?f .,..,. 

f> 4". ~ '• w ?. 2 7 
7., f> <::O.l<OW 3 2) 
77 " 44.1">~: ;> ;>O 
77 Q I .~. 2f I'. I .J (1 

77 e 4 I • I'.' 41• 2 I 'l 
77 f' /I f • 7 2W 2 3C 
77 "l 47.lf>W 2 ]4 
77 ~ 34. ( f' ... 3 13 

77 p 4 ,3 0 I II w ? ~o 
77 " t 2. 2a"'' , ?.2 
77 F 4 <'. F n"' 2 ;: I 
77 F ~11.~t.·W 2 11 
77 e IJ. ~ • F=,.:.. 'II ;> :14 
77 " 4 I. 4 <''II 1 1 (' 

77 e ,, ? • c;" ... 2 23 
77 p ~3.~ :!w ~ , I 
77 A ,. ~ .r.;..t~ ;.! ~I 
77 A 45ol"W ;> I I 
77 P. 4f .~2- ;> 2" 

W~.AN 

C"T50 

12 
') 

~ 

4 
I ., , 
A 
4 

I'.' 
1 3 
I~ 

I 1 
II• 
l., 

"I 
·· 1 

I 'l 
r.; 

I 
r 

I CO 
c 
6 

14 
17 

I 

14 
0 
q 

I 
I(• 

a 
I I 

?. 
14 

4 

I 

• • 

f'~Vl/l"TIC:N n::r" TH;: tJt'"AN 
( IN e EC!'PJ'"'IS ,,,,, Al'.: I 
Lf\T~~1 , nc. L ')Nr; ! TlJ')(" 

I •" i).?. 
I • 2 1). (' 

~ t::::). ~ 3c 7 • ., 
3o1 ,, . ~ 

- I • 2 - -~. ~ 
I • I 5.4 

- 1 • ~l I). 4 

-2 ..... -?. •I 
-1 • ::;- - I• I' 

~ .. ~ -2.c -] . ~ -1·.r-
- 1 • c; ~. ',) 

-1 • :; - 'j . 4 
;>.7 -:"I. I 

- I • f' - I• f. 
2.3 - I • '' 
?.J - I• I 

-r • r - ~ . 1 
?.c -?.7 
( • c., -'). •. 
3.2 ., • ;> 
;> ,4 -'). "t 

-fc.n -3 I. 7 
-2. c: -~. ~ 
c.2 0. f:J 

- I • 5 ?. • ? 
-14.5 - IC"• 1 

- "• I - I• "I 
~I • 3 -3:! • ., 
-2. 3 -2.. 3 
-;>. l ~i • ,. 

- ? • ;> ·- I • I 
2 • F, -J.f 
') • ;> -2.1 
? • r, A.~ 

- I •] - I• 'l 
-1. ~ 0.2 

?.O 1.A 

• 

...... ......, 
w 

• 



• • • 

NP N "SC 

fl" 30 ".'4 

• • • • • 

T~8LF tr.F.-2 

~PJT~MFTIC M~A" SCL~TtC,._ AT ~ALLAC Er:qT~ 4-/J. 

Ll\TJTIJC F 
LC ... G ?T\JflE 

12 2 '50.4~C: 
77 '" 44.<;"7!'. 

"· 

<;TA"D~Fr CCVtATlCN 
< c;Ecrr\nt:; > 

1 • i:: 

2. ': 

~~· . 

<;l/J.~OA~C c~vtA • lr" CF T~~ ~~AN 
( <; E C 0 1'0~) 

r.. J 
0.3 

ALL PnCf\LF.:'-' PAC:5F.:c: ' · t.QE l I~Trr AFU:'W 

c ,\y 1;~T 

~4 7CR 
c4 ~'l (t 
=:4 11 '1 0 
54 I .J/4;> 
~5 I '.14 
~~ 5') "' 
~ ~ 9 ~ .\ 

~5 ll '.3 11 
~ c; 174'1 
~ c; IP I~.' 
~: s ?. 1"''):. 
~., '• ;.~ 
~ 6 1 ?I' 
"6 .ll '1 
': ~ 7!+ c~ 
~6 q i;~ 

"6 I" I? 
~., 1 <J t)4 
~,.; 21') J4 
~7 I II"' 
~7 t:'' 0 ;> 
"7 1 2~e 
""7 ?1"'"4 
57 21 I ti 
":7 2 !4'1 
5~ I 2 'I 
-=~ f' .. 2 
5~ .-l4'3 
~~ I ".13? 
5 'I 12 ... 

FtrVHlC" 
<15 >?'!:' 

)( 

'( 

x 
x 
x 
x 
x 
x 
x 

)( 

x 
x 

x 
x 
)( 

)( 

x 
x 
x 
x 
x 
)( 

)( 

x 
)( 

x 
)( 

JTE!HITJC"C: 
. >''5 

. )( 

x 
)( 
)( 

)( 

x 
)( 

r:F.VIAT'CI' 
>10 src:s rr= anc 

x 

x 
)( 

x 
x 
x 

x 

x 

x 

)( 

x 

• 

.. 

. f 

• 

...... 

...... 
~ 

• 



• • • • • • • 

T~HLF. 10C-~ 

PY SATFLLJTF ----- AFJT~~FTlC ~~Ah snLL•tr." AT CALL~~ 

S"'TfLL fTF NSD LAT I run: ST,,.NC ACC r.EVtA•J(h STA"Olll<D 
"U"'e~ i: LfhG I Tl.JP.= < si=cr."ns 1 

42 10 12 2 ~'1.t4'3 I•? 
77 ~ "'-'. 0 l ~ 3.6 

~4 12 12 ;> !: ; • t c:~ l • !'! 
77 "' 45.?=\·• J.J 

6~ ti) 12 2 !: I)• I 4 S 1. c 
77 $l 4"' • '1 I w .3. ~ 

64 l ;> 12 ;> 51'l.t9<'; I•" 
77 f- A'i • 7"lW ::J. 3 

t5 ti' I? " ~C.145 l • 9 
77 p 41j 0 C'tW ~. ,, 

• 

eO::<:>!H 4-A 

O!'\ll~TJ:N CF 
< s;::c1mns 1 

I)."> 
l • I 

J."' 
I• 0 

J. ') 
l • I 

". ~ 
I • .) 

0. r, 
I • l · 

• 

...... "' twE4N 

• 

..... 

....... 
\J1 

• 



• • • • • • 

TA "L c l l A - l 

f:/V KAl'A K 0:1'1< I 117 2 Pr<;ITIO, Al CAT A• ANCCNt P':'.t:iU 
Sw!NC.tl\G AT ANCHCJ::t HUT f\ C T er. Ac: c: T"<C 

CAY G'-'T C:A• ELf'V ~ er:,.. LATJTUCF LCf\(fTLrE 

EQ 2J~4 «3 l f l l "'I ?F-. .16 :~ 77 1 (' 2 ~. ~ '.>¥. 

f(I ?I' f A ?3 l l 44 ~ '?. P. p ~ 77 Ill ? ? ... ., ... 
..;o l 31' ( 3 AF l 1 411 ?.3.7~~ 7"' IC ;'>R e?f)'l!I 

t:O ~~(' 42 ': 1 l l 44 ? S . ~ ?S :1 11'. l 1. 4 (Iv. f;" 7 .]~ ~4 33 l I 44 3r.1es 77 111 ~~ .~. b\M 

• «:O E!:f l~ 1 c 1 I 44 :14.445 77 ti) 2(. 7('.,. 
60 tr IP. !:4 22 11 44 l -~o7 1: S 

.,.., 
ti) ;~IJ .f' ~w 

60 lOllC f c; 7C 11 44 .le. c <:$ 77 10 2 4 ·'"l"' 
60 120 2 !:4 :12 l I 44 .1 I • ( · I' c: "''.' 

·~ 
2 f- • I,,.., 

• 60 12 10 f '=; 7 1 I 6.) 2 5. t: i' 5 77 IC' . ., f.. 7 :> ~ 
• 'SC l ~ ·)f f .~ 77 11 ,., 14.~f· ~ 77 I G 35.4(· ~ 

• ~ FtX f\CT l.J5FO FOr. (1)'1Cl.JTAT f(""' n<= TH· ,.. r 1o" 

• 

fT r: ... 5 CTSO 

;> 0 c 

2 0 " ? 0 ('. 

;> 0 c 
2 c , 
4 0 I) 

? c I) 

2 0 " ;> " c 
7 c (' 

P. " (' 

• • 

r.::;v l l\T ! !'."I F ~('.V THf. ""AN 
( l N C:"'l'.:O"IDC: ,F AP r:) 
L~TITLDf L CNG I TU"f 

-4. ~ . 3.~ 
•I 

I • 4 - 1. c 
? • ?. :". <; 

-2 • ·) - 7 • . l 
- (' • 7 .) • 'l 
?.~ .~.,., 

-(\ • 7 -'l •I 
I.. • "' -.) . '.' 
() • ;> I • 4 

-t- • ., 1 2. '." 
43.2 5S.,.7 

• 

..... ..... 
°' 

• 



• • • 

NP "' NO:~ 

I I 3 e 

• • • • • 

T llF!L F 1 I E' - I 

AQIT~M~TIC MFA!\ !Ol~TICN AT ANCrN - ANC~~~Fn 

L 11 TI nmi: 
L'="G 1~ucE' 

11 44 ~l.'St<; 
77 10 ?.4.7;?11 

STAf\r,APC ~~VJATICN 
1 c:c;cc,...os > 

I?. Q 

3. '5 

51-~rA~~ C!Vf ATt~f\ CF T~~ ~EAN 
cs=c~"ns) 

1 • 0 
l. 2 

ALL OQ~~L2M PA~S~S ll~F LIST[[ ncLOW 

C.A'I' r, ~ T fLF.VATJ~I\ lTf:i;ATICf\5 rc::vJA'!"fC" 
<15 )75 )<; > 1" S'::C5 OF APC 

t:O H!; &l )( 

f.O 12 J(' x x ..,., 13() .; x x x 

• • 

.... 

....... 

....... 

• 



• • • • • • •• 

T.68LE llC-1 

EV SATCLLlTE ----- AFIT~~FTlC ~f~~ SOLUTICN AT ANCC~ - A~CtiQ~~O 

S-'TFLLITE NSO L\TfTUr "' C::TANc.ar:;c rFV!ATIC" STt.t\f') 401) CO:lll\Tf'JN 
l\l.,..E'EI' IJ "c: t TU(' ;:; ( s := CCt\')t;) < !'FC C' 1JV5) 

42 1 1 1 "4 2; .5 ,~:; 
77 IC 1 7 .11 '..'! ... 

54 3 11 "" :!l·""<; 1. 7 1 • ') 
77 IC 2 1. ~·\ \"I :!.~ ~.?. 

~3 2 11 44 ] I • ;> ') <; t=. 4 I •., 
77 l c 2~.J3W ~.~ ?. • .,, 

~4 l I 1 44 29. ·;~s 
77 1 c J7.A0W 

• 

r:F TH= -. io A 111 

• • 

..... 
-...J 
00 

• 



• • • • • • 

T foll!_ r. 1211-1 

P/V l<Af\11 K F"flK I I <;:7 ~ r-r:~tTlCl\AL 1'.'!ATA 1 T,ALA~ll, ci:i;u 
swt•IG!f\OG A"'! A11,<"H'71':, f'UT "'CT c;r.A('(. I "IC. 

CAY (;"'T <;AT EL"V ~'=Ct.' t.ATITIJ~F" Lf'l\C. I TIJCf IT 

14 ~oe f . 4 2 I 5-~ 4 :>:'I 41 • 94 5 F. I , .. 1c.eJw 2 
• 74 !: 2(. "2 7S !:-~ 4 3 .~ 4).h25 PI I-. l"i.7211' 5 

74 f "2 f4 34 ~-~. 4 33 ·\1.2f'c; f I 17 I<;:. C "w 2 
• 74 ~?2 t:<;< Q "--~ 4 33 ~1 • ...,0~ !'I I 7 2(1 ... '1~ !< 

• 74 ese !:4 7 ~--:: 4 32'1 t::? .9 ~c; F 1 I 7 l 7. f .3,. c 
74 IC~" <c; t:? ,.._.., 4 33 4 .... ;,1?5 FI 17 I 7 . f4"1 ? 

• 74 IC4C ~4 7F ~-lo ,, ] .] 4J .c:~3 PI 17 IA.7fW 2 

• 74 I::;? 2 t' 1 i< 7 1\- ~ A ~~ 4C':. 2 ~ c; FI 17 --.1. . ;:'Jw ? 

• 74 I <It 2 "~ 7 ,.. _lo A ~3 _:i;.cfs PI I 7 l~.?4~ ? 
• 74 164<' (4 1 I l'\-F: '• 33 ,, 5. p '• '; f I I 7 ? I• "" "' ?. 

74 1( "~ ll 2 4 I l'\-t' A .,., 4 7. 111 c; FI 17 2 3, C4 Ito 2 
74 1e2e t:4 t:C ~- -w 4 3.3 4 ,~. J:. r. c; PI ,.., I c • 2".' I\ 2 

• 74 2 l 4t: (5 7(: <:-r 4 ]3 45.725 fl I I 7 3C ,J "W ~ 

i4 2212 54 f C "-': 4 :3 .~ 4~ .?0<: !' I I 7 ? ~.I 4 w 2 

• 75 c !A 1 I 
,.._.., 4 33 4C'.5f$ "I 17 2C .t 4'4 5 • 7'5 t4e 1!'3 I 3 C:-'A 4 J.1 17.J4S "I 17 22 .~?'" 2 

15 4 .::-~ 4 2 ;>4 ~-~ 4 33 ~I, 76'!- I' I 17 I 7 •~ ?ii' 2 

• 75 (;('4 f4 7'! ~-c: 4 :>.1 ll I. 7 .. c PI 17 3 I• :'l l? IN I~ 

• "' S 7~ 4 t:ll 7 ~- .. " ._!4 1. 7 f1 ~ FI I 7 l ("... b 14 ~ c 

75 c; I q t · 5 47 1\-r: ,, JJ 4 3 •I '• $ f I 17 :?? .O ?W 2 
75 c; '5 c !'4 "J ': C-f. 4 3 .1 t. I• 70'0 f: I 17 I G .c ? '4 ? 

• 7~ 11 Cf: f o; I J l'.-W 4 '!3 
4(:. "' "" 

e I 1 ... 20.r11 w ~ 
75 llJ4 ~" I G <;-loo 4 J3 44.1'~$ et 17 2 I• 72W 2 
75 IJ?O f3 2A ...,_.., 4 :>.J L4. <:J 45 et I.., I c; ,7/lllr 2 

• 75 I I'; CC 42 l I 1\-F 4 3:1 .14 .r2<> '?I 17 lfofA\11 2 

• = F J >< NCT lJ!'r:-C F n;; C'ClllPUTAT Jrl'\ OF Tl--F "'".e."' 

• 

c-~ CT"'<I 

23 .., 
26 to 
32 Ii< 
12 , 

0 ' :n 2 
:_14 I fl 
?7 0 

0 0 
13 .J 
18 5 
~ 1 14 
:< 3 c 
3" I" 

I" R 
IQ A 

22 'I 
0 ~ 
0 c 

3.3 I l> 
?.2 15 
I-:; ~ 

It: 5 
;>~ Q 

H: 7 

• • 

l"l"Vt.l•f(f\; Fr. (Ill Tf--4 f ~· ':: j\ 'I 

( t " ~-~ rra..: !"c 
.,.,.,. H ' CI 

t..6T!-U !l" L ("'I'-.<; t Tll "IF 

-c. f. -:').,. 
-3.9 -4.7 
-.! .2 - I• A 

"'.:').? I). 4 
f: .':. -2.~ 
3. _j -?.~ 

-C.5 -5.7 
A.7 13.11 

-13. ~ -2. 2 
I ,3 I. 4 
?.P 2 . ""'. 
4 •I - I•~ 
l • :? '} . "7 

I • ., ll. 7 

-~.G c. ~ 
- 7 ·" I • ,, 
-2.1 -~. ~ 
-2.1 1 ["1 . ~ 
I .. ,, 1 -1. ~ 
- I • 4 I•" 
-?. • ~ _,, .c: 

;>." -':'. \. 
f:. 4 I • :' 
,. • ll _,.,. 7 

- '". c; 
-.~. ~ 

• ' 

..... 
" \0 

• 



• • • 

Po.~ ~I P..5C 

2~ I 4 11 

• • • • • 

THILf 12P-J 

A~ITHMfT[( ~F'4N srL~TIC~ AT TALARft - ~NC~~~Fn. 5W!l\([l\G 

LAT [TU()"" 
LC'NG [ "UO<" 

4 J.) "4 • "1 c; 
~ 1 1 7 21). 4 411> 

STANr.A~C cr~tATICI\ 
cs~cc"rc;> 

2.7 
2.J 

STANrA~O CEVIllT!ll\ CF T~F ~~AN 
( c;i.:: ·"JNf)t::) 

c.~ 
c.-, 

llLL r>c,C'"'LfM r-1>c:c:c:-c: APE' L tsn·n R<"U~ w 

I: Ay GVT f"LF'VllT!CN ITFl:AT(CI\~ CF'VJATJ(I\ 
< t" >7 <; ><; ')!(I <::FC5 nr- A~C 

74 <; ?f x x 
74 ~2? x x ., ~ ,,,<;A )( )( 

74 I 04'l l( 

74 I 7 ;>,> x 
74 1412 )( x 
74 t" 4? x 
74 2 t 4r. x 
7"< " l( x 
75 I 4'l x 
7<; 6C4 x x 
;5 ?~1 4 x )( x 
7~ I I '"Jf x 
75 t 60(' l( x 

• • 

.... 
00 
0 

• 



• • • 

f'Y SATt:LLfTI= 

S.llTFLL ITE 114SCl 
"UMf.lFP 

"2 ;;; 

54 3 

63 

f4 ] 

t~ 2 

• • • • • 

1' A t-'L" l 2( - l 

ARfTHW~TlC ~eAI\ SCLGTICN AT TALAPA - A~C~')P~n. SW!~Gt~G 

L\T!l't;rf:= $Tll"IC&r:o C!"VIATII'.:" 51'A ... CARn r,E\llATTr, r: F" THr: 
l_t:l\G r .,.U'1" ( <;f'C.t'.'.M1S) ( " ':C ~"J')S I 

4 J:: 44. f, 5~ :: • r. ~.~ 
I' l 17 2'.l •<'"W 2. ~ ;>. q 

4 J:'! 4~.to~ ;> • :- 1 • "'! 
I' l I 7 't . ~ 0'11 ~.n ?ol 

4 J~ 47.14S 
e I 17 2::. ()4 w 

A JJ 4~. IQ<; 2.q I • 7 
el 17 c I • c; 1W ~.q 2.1 

A ;?] ..... c;5c; 3.9 ? • " f'I I 7 2Ce?~W ~. ·':I ;>. ~ 

• • 

""-"'"' 

..... 
CX> ..... 

• 



• 

CAY 

104 
104 
1C4 
104 
104 

•10~ 
1 () '5 
!C5 
I C5 

•IC5 
I C' <; 
I C5 
IC5 
Jr. !'.' 

•105 
I 0 'i 
IC5 
IC::; 

•Ir:~ 
•105 
•ICC: 

I 0 5 
10 !5 
1 ('5 

*ICS 

•IC6 
I Ot'> 
1<'6 
I :l I'> 
ICf-

* 1 c.; * 11'.:~ * 1 ,) (; 
1':6 
ICf-
106 

* 1 'H: 
I ')I' 

1 r. f. 
IC6 

*I Of> 

I 'J '°' 
•1C7 

107 
1C7 

• • • • 

lAPLc 13A-I 

F/V KA~A K~~KI 1g72 FCSITIC~AL ~ATA, CUAYAOUIL, 

GMT 

1 E'"f 
1 t;J~ 
2C42 
2 l 2t' 
~2:!~ 

1~2 
3Ct 
314 
45;; 
~ .. ~ '_,, 
714 
f I!' 
c;oc 

I 0 IC 
ViCC 
16 '• 2 
I !:(IF 
1621:: 
If 5f 
I~ I 0 
I l'':'C 
I 9ft. 
2C~~ 
2 1.: e 
2 3 .lf 

220 

'" c 40C: 
4~IO 
12P 
F Cf' 
c; 1 '3 
<;5F 

I IC P 
1!:3 F 
I '5 !': e 
1 72 l" 
1 (l(14 
l"l42 
2 0'54 
~1~0 
224f 

1 41' 
314 
~36 

~OOFFO ~T ~E~T~ hU""R~~ ~. PUF.RTC MA~tTI~C 

S~T 

f.5 
!: ~ 
f 'i 
!:4 
EJ 

42 

"'" 4? 
t4 

""' !'. ~ 
t ~": 

~.!\ 
fj 
t .I 
f4 
42 
,. 6 

4 2 
E!: 
!'4 
f"' 
~ ,, 
fj 
f} 

f'4 
4 ;> 
I' 4 
l;. ' 1 

t 'i 
':4 
t ,, 
!'I\ 
f) 

( '• 
4 .~ 

'"~ 
t 3 
!:4 
f5 
!:4 
f."' 

4;> 
ti\ 
42 

F.L F.V 

31 
3t 
27 
19 
1'4 

7 
27 
f;t:; 

27 
I:: 
; 1 

'• 0 

·' 3 "'f 
f 

I" 
(: 3 
4f' 

I t: 
I 0 
... c 
5t; 
4 =' 
I '' ., 
.3 f 
7 I 
19 
ff 
77 

7 
7 

?P 
t."' 
.17 

c; 
4"' 
4f 
IP 
I 4 
"3 

c; 
4 ('. 
f4 

C:FC"" 

C-E 
'-:-C. c_.,. 
h-11, 
s- ~ 

~-: 
s-r: 
~-~ 
!:'-\\ 
N-!': 
~- !? 
~-~ 

~-w 
~-f 
N-1\ 
~-I' 

"- :=: 
!';- ... 

"-"' ~-i:: 

"-F 
!=-Ii\ 
N-\11 
~-~ 
~- ~ 

°'-F 
s-~ 
~- .. 
~-· h-E' 
~-~ ., _ \~ 
c:-w 
1'- .... ..,_ .... 
t-;-i. 
r-.-w 
S-F 
h-E 
C-'11 
1\-l't 
S-1\ 

~-f 
S-f: 
~- .... 

LAT!TUCE 

2 II' 
;> 1 7 

2 I" 
2 17 
2 If. 

2 17 
2 16 
?. 17 
;> l" 
;:> 17 
;> I,. 
:' I? 
2 11-
;> I-:-
;> I ( 
;> I 7 
? l 7 
;> I 7 
2 I I': 
2 I 7 
? I 7 
2 Ir. 
C' 17 
2 11; 
2 11: 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
7 
;> 
7 
;> 
;> 

,-. 
lb 
I( 
17 
I • ,., 
IF 
17 
17 
I ., 
If 
I ? 

If 
1 7 
I ~ 
Ir 
I" 

2 I., 
2 16 
2 I"' 

': ,_ • 2F. <; 
1 • 1 4 t; 

~7. 72<; 
~. 1;, 1~ c; 

C: F. f F: 5 

1 • C 2 <: 
-=:; 7. 4 I? ·~ 

(l. 3" <; 
59. J ')S 

(}. p" r; 
t;7.t 2'"; 

1 • '5 t ~ ' 
f':.'? • 1 A~ 

t . .. ,f..C.: 
cs-:: • ~., f c: 

l • c (" ·:; 
I ... ., f · ·:; 

1. ~?c:; 
14 =) . 3f: ·"'; 
2. 71'.'5 
:J. 1 2 •; 

'ii?. 74'.' 
I • <; 2 <: 

c:1: • .J~~. 
5fl. (· Q;.; 

?.7fS 
<;7.af <; 
:-c. "'(: ~ 

2 .! cs 
1. q;.»C: 

5 '~. ~C'3 
'." " . f 25 

P. 7C.; 
1. 74 3 
1 • .:3 2 3 

c: P. • c-. r ~ 
•) • f.· O-:; 

'5Q. 1 ,., '3 
() .1'4 " 

c:o. 2 f '3 
~l\.?4~ 
C: 7 • 7 f's 

?.2"5 
~~.55:; 
5E.2t5 

LC'~( TTl;r::f' 

7 <; 
7<: 
7c 
7c:; 
"'<l 

7<; 
7" 
7<: 
7C 

7 r-, .,,., 
7 r. 
71~ 

1<;-
7 G 

7c; 
7S 
7c 
7 9 
79 
79 
7C 
7 '1 
7 c, 
7 0 

!;4 

"'" '5 4 
!:4 
~4 

~4 
':'4 
'54 
!:4 
c I\ 
!'-4 
~4 
~ 11. 

c::4 
",, 
c4 

~ '• 
~4 
!.:4 
!' 4 
!' .. 
~4 
!'. 4 
f4 
'5 4 

7 c c 4 
1<; !:'I 
7c c:.'.4 
7C ~ It 

7c ~4 

7 0 ! 4 
79 ~4 

7 ·"; c; '• 
7q !:'I 
-.q El\ 
7 '1 r." 
?C" ~" 
7 Cl !: I\ 
79 ".4 
7r, ~4 
70 !:4 
7 <; c '• 

7 c; f 4 
70 !:'4 
79 'O 4 

2 c. f' ~ .... 
2 I• I »1• 
I c; • C;> \\ 
21 o421oi 
1 7.,, ~ \\ 

1 f' • C ,)W 
t c; • ·; ,.l w 
1 ., • :' ........ "' 
1 F • 7?\\ 
;~ r .>"2~ 
?C ,4"1t. 
IF• 1 0 \1\ 
?. c • J-1 1l \II 

?7. J'' "' 
? t:: • -;' ~.~ ,,, 
? 1 •I 2 OI 
? ~ . ;?f.'1 w 
1 f .:1 ') w 
1<:.< n .. 
? c. ~ '~ w 
2 I • r..; Iii 
t E .~ t:.w 

1 7. !: ?\\ 
2 c. p .:av_ 
2 ".:. t' ,, lo; 

17.04'A 
2 1 .1~ '• w 
1 ~ • ~~ ·: \\ 
2 r. • ·~ '"' 
2f . ~ 'fW 

2 ~ • (' :l w 
2 1 • ,, ;> .... 
22 .!'= ") '.( 

I c; •<' " Iii 
2c:. 2.; v, 
IP. cr · W 

~ 1 • "':"!" 
20. ~ \ \\\ 

? .~.7~'A 
1 q . ".td \li 
22 . 92 11, 
1 c; • <' ') ... 

IE .3'-l\\ 
t c;. "; ~w 
lq .': ·}W 

• 2 FIX NCT uc:;~o FOP cr~P~T•TtC'~ a~ r~= Uf~N 

• 

F(LAl)Ci. 

YT 

~ 
2 
? 
2 
? 

.3 
? 
2 
2 
2 
2 
? 
2 
;> 
!'> 
2 
;> 
2 
;> 
4 
J 
.:> 
? 
2 
2 

!
?. 
2 
2 
2 
2 
2 

12 
2 
2 
2 
.3 
2 
? 
2 
4 
2 

] 
;> 
2 

CTS 

34 
.]Q 

?!" 
?.3 
?'5 

f 
.)') 

:'3 
25 
I c; 
?4 
~ ;) 

'!I 
-~ 1 

7 

I c; 
;>r, 
:12 
12 
I c 
I"' 
35 
~~ 

~3 
1 7 

3 
;>4 
34 
2 1 
~3 
.1 Cl 

I) 
'.) 

2c 
~5 
:' 1 
12 
34 
:'.l 
27 
17 
30 

12 
~I 
29 

• • 

n~V!ll-yr~ F~rw TH~ Wfl\N 
(T~ ~~r"~O~ OP ~r() 

t:T5f} LAT1-uor LG'lG!TUr.i<-' 

I"' 
1~ 
I I 
II 

0 

I 
14 

I 
c; 
p 

fl 
14 ,, 
" .l 
;> 
(l 

? 
c 
7 

7 
I 

17 

'"' :1 

10 
1 
I' 

I !i 

" 
(' 

r. 
111 
17 
I"' 

"' le 
1 ... 
13 

I 
4 

'3 
l'i 

0 

- 1 • r-
1 • 3 

-?.1 
I • I 

- I • ;> 

I.? 
-?.4 ,. ,. . , 
-". 7 

1 •" 
-?.7 

r • c
-;>. 7 

1 • , 
-4 • ll 

? • •) 
1 .4 
? • 1 

- t 4. C:• 
? • · ~ 

t; • . '"1 

-1. I 
? • 1 

- l • c: 

- I • 2 

I' • , ... 

- t • () 
c. ('I 
2 .3 
; •I 

- ' . ~ 
- I • 2 ., . ".) 

1 • 9 
I • ~-; 

-I • ~ 
'1 •A 

- ,"". 7 
I • '.l 

-~. , .. 
-~. ':'\ 
-? • 1 

?o4 
- I• 3 
- 1 • 6 

f". 5 
r· •A 

-1. 1 
I • I 

- .:! • l 

- .'? . 'i 
-'). 4 
-J.t 
- 1."' 

i) • r , 

"l • I 
-? • .., 

1) • c:: 
1.r 
n .11 
~. •J 

2 • ., 
- ;>.,., 
- I• I 
".? 
'). 7 

_ , •• 'l 

- ? • '~ 
f."i 
r •] 

-.3.i 
I • '.> 

_;:...,..:, 

c."' e:.F 
4. 7 

I • I 
? • ;> 

-1. I 
4.a 

- I. 4 
J.7 
". s 
.i. 4 

-'). '• 
?.F 

- I • 1 

-". () 
- , • '1 

-r:·. J.J 

• 

.... 
00 
N 

• 



• • 

C:AY 

1(7 
l c 7 
l c 7 
107 
1c7 

•IC7 
lC7 
IC 7 
lC7 
107 
11'.7 
IC7 
IC7 

•IC7 

•IOA 
!CA 

•tCA 
• IC Fl 

IC 8 
I '.l A 
ICA 

• lt:B 
l')fl 
1 ".: '3 
tCP 

•ICB 
*l~A 

I CP. 

•I co 
100 

•I C'l 
l'.l9 
JI'~ 

109 
l!'Q 
IC9 

•tC<l 
IGQ 
1':9 
109 
IC9 
I 09 

•tC9 

• 110 
I 10 

• 110 

• • • • 

l /J. i"l ~ l ~fl - I 

~IV ~Al\A K~[K! li72 ~rStTICl\/J.L i:ATA, CUAYACU!Lo 

(;MT 

!:C2 
(:4;> 
71" 
f<'B 
<;t:(: 

1C20 
14"' c 
l (: 3 f 
!PIP 
1 ei:: 2 
2( 04 
2C3f 
;: I~~ 
C~4F 

;:;;>e 
41 2 
fJO 
718 
I:' It' 
<;1r. 

1 I I " 
14(\(: 

l~4t: 
1 • t 4 
I c; 4 F. 
? t ')4 
c I Jf
; 2 St' 

14 4 
~24 

-= l 2 
E'22 
72C 
e _,'l 
c; c" 

1021' 

'" ~ f 1E4 E 
IE2f 
1 I'': f 
2Cl4 
::0112 
2204 

23? 
420 
El)~ 

~Q~~!'O AT ncRTH NU~H~F ;;>, PU~~TC ~/J.~l'l~r 

SAT 

f'4 
f.5 
O::A 
f5 
!'4 
f 3 
f" 
f-_4 

f 'O 
~4 ,., 
~4 
~ 1 
f3 

~4 
(4 
!'4 
( c; 
!' 4 ,._., 
f. 3 
~4 
F.4 
(:5 
!: 4 
f5 =4 
f3 

42 
f4 
"04 
I:~ 
~4 
f:"'; 

!';4 
f3 
f4 
t-4 
~ c; 
':4 
f5 
54 
f3 

f4 
42 
f';: 

fLE"V 

I 7 
?2 
2~ 
26 
;>"'; 
77 
2:: 
3".: 
I 7 
I!' 
4" 
4" 
~r-: 

e 

t ~ 
4" 

7 
., :l 
73 
~' r; 
I c; 

7 
f-~ 
f~ 
f.4 
I I 

r, 
2c; 

l ll 
EO 
1 C 
.3 ~ 
~f' 

It 
IC: 
"':l 
:p; 
;:>') 

?F: 
C' I 
~~ 
J] 
PI 

22 
l c 

IC 

CF:'W 

!-\\ 
ti-!: 
!:-~ 

N-" c-"' 
:0..-'A ,..,_;= 
1\-11 
~-.:: 
1\-::: 
~-¥1 

~:-\I, 
~-F 

~---
c:-~ 
S-• 
~-': 
1\-111 
~-v. 
t-<-<= 
1\-W 
N-F 
1\-IOI 
s-r 
1\.-!' 
c:-w 
1\-w 
!- ... 

s-~ 

"-r 
s -v. ,..,_,. 
c:-r: 
"-Ill s- ... 
1\-W 
N-F. ,..,_,,, 
C-E 
1\-'0 
C:-'I. 
1\-11 

~--
S-F 
c:-w 
1\-f 

·' 2 
? 
? 
? 
;;> 
? 
;;> 
? 
? 
?. 
? 
? 
;;> 

?. 
2 
2 
2 
2 
? 
? 
2 
? 
2 
? 
2 
2 
? 

? 
? 
? 
;;> 
? 
2 
;;> 
;;> 
2 
2 
2 
2 
2 
2 
? 

LA~•run,= 

It 
I? 
If 
17 
If 
I ? 

I 7 
I 7 
I,-, 
I 7 
l'o 
l 7 

lr": 
I-, 

I 'O 
I f 
1 ~ 
I ,. 
I ,; 
I 7 
17 
11: 
I 7 
If' , ., ,., 
I!> 
I 6 

I 'o 
lti 
17 
I 7 
1 ~ 
I 7 
I t : , .. 
I 7 
1 7 

If 
I 7 
I"' 
If. 
I 7 

~".If\<; 
t.2;~ 

~". 14\ ': «: 
I • sr, ·; 

<;7 • .; ·:s 
"'.). :) ,) :; 
I , I 45 
0 • .., ~~ 

c;~.025 

l·("''i 
~7.7 rl~ 

r.. '• ~ s 
.:: f.!. ~;; c; 

7. ·j,.. 43 

~:;. 7 f: s 
c;~.32c:;. 

1 • 1 / • ...-; 
1 • . "3 '! "'; 

~c;. J4 c.; 
;>. c 4 c; 
I, l "S 

'1 7. ,, f-:: 
1 • - ~ F-. 5 

59, I'.'" 
1. 50<; 
:". 7 (" "; 

~2.t~OS 
SR, ?f:<; 

~~ - • ?O<; 
5.,. 7 :?C: 
J. :1 t c 
I• f ~5 

'7 <; • ;~ f- ~ 
lo?4S 

~5 •; • 4 f s 
". f<4 s 
7. 31'" 
r: •?I'S 

'5 ti.-; p 5 
c, (IF,c 

~P.2f-S 
~'l.7CS 

I • P 0 S 

2 2C' 12.ll'S 
2 1 'i c; •. i .. :>4<:; 
? 17 ?.~45 

Lrl\c; I Tl.ff. 

7q 
7 :I 

7"-
79 
7 -~ 
7C 
70 
7G 
70 
7G 
7 ·~ 
7c 
7c 
7 (~ 

7c; 
7--i 
7•.l 
7c 
7r:-; 
?Q 
7c:: 
7 Cl 

7 c; 
70 
'.'O 
7<;. 
7 () 

7c 

7 <; 
7r.; 
7c 
7C: 
7<: 
7 <; 
7C, 
70 
7 0 
'7c; 
7<; 
7q 
79 
7'< 
7 '; 

7 t; 
7 () 
7c; 

~ (· 
54 
!04 
f4 
'=" 
~4 
fl.& 

'=" 
!=.4 
~4 c,. 
!: 4 
~,, 

~4 

~" 54 

"'4 
~4 

': 4 
':li 
!'ll 
!: 4 
!' 4 
'= 4 
!;;4 
': 4 
5,. 
': 4 

': 4 
':.6 
C:(J 

':4 
!'II 
~4 

f 4 

"'4 
!;;4 
!::4 

"'4 !';4 
':4 
!'4 
!:4 

1 <; • ~ •).,. 
21 ,4 ?w 
2C .I ">I• 
1 ';. ~".\\"f 
?. r ,4 '"II< 
I 4 , r. ii w 
~ 1 .6'-·'11 
IF, 7-''A 
2"'.'!. 1 ""' 
?. 1 • ,n1i ~ 

t F , JI · Ill 
1 ~. "." ~ w 
r- 1. 7 .> w 
1 i:; .,. ?~ 

I c;, ?ll\11 
1 Q .':l n 'W 
I 7 ,3,,..., 

G • f <' \l 
1 F •~: It IA 
? ;; • c ~\"I 
1 ":; • ? (·'II 
2f',(4~: 

?f.);'\l.' 
22 -~~)~ 
24.~6"1 

2< .~2" 
2 I , I ... .,. 
1 c;, 7 '• W 

t F ,!'4W 
21. 1 ?Vt 
I c ,ii 4 w 
? 1 .<;t-- 1'4 
?C.': ? 141 
?1.7 P w 
t c;. 7'1 ... 
I 7 , I,_\\ 
~£ .P 2 W 
?<' • CIJ"" 
?". r4.,. 
2? .Ocl~ 
I<;•();> w 
IF ,f n w 
2.4 :)" 

I 4~,(211 
A I c, );>\If 
4 IP,!': 4" 

•~FIX ~CT l..SF.O FC~ CC~Pl..TATlrN CF T~~ ~E~N 

• 

((CNT,1 

':(l..Af"\".lF 

IT 

? 
? 
2 
;> 
2 
2 
;> 
2 
? 
2 
;;> 
? 
? 
2 

2 
2 
7 
2 
2 
? 
2 
;;> 
2 
? 
2 
3 
? 
2 

2 
? 
2 
2 
;;> 
2 
? 
~ 
2 
;;> 
2 
2 
2 
2 
? 

3 
3 
2 

CT S 

I c; ,,.,, 
3 I 
';?7 
?.f 
3"' 
;:'!~ 
?~ 
?11 
;>] 

JI' 
;>; 
~? 

7 

21 
JI) 

c: 

;'9 
:' '.') 
2" 
;!4 

') 

?~ 
34 
13 
I? 
11 
27 

'" 34 
t 0 ,,..., 
~3 
I? 
?5 
J~ 
IF:, 
l'l 
~I 
25 
~~ 

2".l 
~I 

~2 
I q 
14 

• • 

o~vlAlTC:' F~~~ TH~ ~tA~ 
(I~ f,~(CNOC .,~ 4~~) 

::TSO l.l\Tt-un!" L(l>IG!~unE 

,, 
I? 
1 '3 
12 
12 
17 

4 
7 
:) 

It 
17 
I?. 

I 
l 

tC 
I 
;;> 

0 
l 

" I::' 
c 
() 

0 
16 

t 
~ 
2 

., 

" 'J 

13 
1,, 

7 ., 
111 

" I 
4 
3 

15 
It 

0 

ll) 
7 
F:, 

-r. 7 
I , 4 

- t • " 
I •.., 

-?. • 2 
1, I 
I , 3 

,..., • ·'1 

- t • n 
) .? 

-?.1 
0 .. (· 

- l • c , 

,:... . ':' 
- C , I 
- 1 • c; 

I , 3 
J • 5 

_,... 5 

;:>.? 

t • " 
-12.11 

? .(' 
-C,7 

I , 7 
~.9 

--i.n 
- t • "' 

-4.,.. 
-? •I 
J.~ 

1 • f'~ 

- n • 6; 

~.4 

-(. 4 
I , 0 
7.; 
r.9 

- 1 • ~ 
(I. 2 

- I 'A 
-0, I 

2. I) 

l ~2. ~ 
0 • I 
."! • l 

-") • n 

I • I 
-~.?. 
-r:. ~ 

., • 1 
- ... 1 

I, 3 
- I•~ 
-~.? 

1 • &..;: 

-2. I) 
- ? • .., 

t • 4 
-0,7 

- I , I 
- I, 4 
-~., 

-I:'• ... 
-1 • M 

t • 7 
-c. ') 

("" • "1 
f:. 2 
2.2 
4,n 
;> • n 
I}• A 

- i. ,c:. 

- I • P 
"'. C; 

-"'. ~ 
1 • fl 

c.?. 
I • '\ 

-o. f: 
- '·? 
12.~ _,..,. :1 
-() . .] 

I • .. 
- 1. 1 
- l • .., 

-1?. ') 

- I 5 7 • . ~ 
-1. n 
- I•.:. 

• 

~ 
00 
loo.) 

• 



• • • • • • 

TAPLO' l :l ~ - I 

r: /V K Al\A KCQKI I -:.12 i=r.s:rtrl\AL CAT ,t. t CUAYACUTL, 
"'0(10fQ f, T Pl'.!= T ... l\IJMFl F P 2. PV:FTC llt.PtTT"f 

CAY G" '! 5AT fLE'V <;<:CN Lf\1' ! TlJr,f" L C P.. (: I T \; r: ' ' 

•I I 0 t .. , 
-C !'4 I 1 c-~ 2 I 7 I• 2" <; 7c ~A I c; • r "• 

I l 'l 74PI f, <; 5C I\ - IA ;> 17 (\. 3 ts 7 ') " (& I 7 •"' ""' 
I I 0 EI f ~ '\ 5 to ~--

;> It: !-'l'.<'tS 7'l U1 IE• f 4 ii 
110 <;4C f_l 57 t\;-~ 2 1"' 1• 2 C5 70 '::4 2JeP:-i\tt 

•I 11'.' 112P f. J 12 ,.._.., 
~ I"' n • 3C S 7G c4 C-C.7F:'ll 

110 l4'H'. 42 24 N-C: ? 17 I• I';: 5 7C ~4 ?C.C4\'i 
I I 0 I ~c; 0 4;> ."'IC P..-11 2 17 r:. f . 0<; 7c ~4 IE •• 1"-11 

• 110 1742 I~ 7 ~-: 2 If> "~·11•~ 7<; ~4 ti'• "'2W 
•I 10 I c; ;>" t"' " I ~-w 2 I t C:<f. ?e c; 7C !" 4 I I • r: 4 i. 
• 11 O 1oco ~4 ~4 f\-f c t 7 2.1~$ 7 <) ~4 3 P. I I'.' W 
• 110 ;: I'• 0 51\ 7 f\- ... ? If· 41.~ll~ 7 ·:., ~I\ 2 4 • '• .! ¥. 

I IC ? ~')II 
( ·' 1 c c _.,. ;> If ~.:; • ~ F.::; 7C !' 4 1 ·~ . "'i w 

•I I 1 14C 4:? I;: ~-c: ? t 7 t'. 04 s 70 !: 4 2 :> .4 ( · \I\' 

111 3211 4~ ~2 ~-lo ;> If, i::r.. :l4 s 7; c4 t<;.~ ·~w 
I l I 70C t .. , :Ob ... ~ - f. ? I 7 I. ·1f5 -.q ':'.4 ;>:; . ;> 2"' 
111 724 ~ ,, !l c ~-F 2 I f• 5,... 025 7; !'4 2c.21~11r 

• l I I E51J (:C: <; N-111 ? If ~~.st: c; 7 <; ~4 ; 1 .r~,~ 
• I I I c; I 4 ~ '• I .J S-11o ?. It' c:; 'i • ;> F:; 7"' ':4 2C • f'•3i. 

1 I I I 03£. j<] 37 ,... _"' 2 If' ~~.7CS 7C: !'4 IF• .,.2_ 
• :: FIX l\IC:T 1.JSF.IJ "'Of: CO!li't,;TA'! tCN l'."F Tl-E MFAM 

• 

(<"CNT.) 

!"C\JJIOrir. 

IT (T 5 <". TSQ 

.?. IP. q 

? JI 
., 

2 3!0 , .. 
2 34 ? 
;> JC 0 

2 27 ') 

2 :l I I c: 
7 c n 
2 "t(I n 
.~ 34 14 
t- (' I) 

? ?': 1.1 

4 17 f; 

? 12 q 

? .J2 In 
;> ~., 17 
~ 13 I) 

" ?I IC' 
2 3::> l"" 

• • 

l:':'V f A" l C:'-1 f- i:; r"' "'rH~ vr: A'\ 
( t" $<"(TNl)C: nF &'-' ('") 

LA~tTLfl~ l CNG J "IJ i'lF. 

I • 4 - I• .:l 
"' . " -? • '~ 

- l • t:, - 1. <:: 
I • 4 ']. :5 
') • '3 ~ .'I 
I •.?. -a.~ 
~. ~ ·-2, n 

- I • 7 -::? • s - ~. ~ -C • ~ 
?,J 1 7. f' 

- J f • q 4, I 
-{'. ~ -o.~ 

P.2 3 • I 
-o. t; -~.~ 

I,;> ?eC 

-C.9 -0.1 
-~.] '). 7 

-:i.t. t) • '5 
- 0 •I - I • 'l 

• 

~ 
00 
~ 

• 



• • • 

NP II. NSC 

ll 0 :?7 73 

• • • • • 

T .II P.L I' l J [ - l 

APfT~MtTIC MFAll. SOLUT!C~ AT GUAYAQUIL. ~ECTH # 2 

l.4T!TUC'r.' 
L\11.GfTUnF. 

2 ll'i "'~ 0 PA~ 
7C ~4 200 :J5W 

STAll.CACC OF.VIATlCN 
( !'FCC"-r.S) 

I • « 
2o4 

ST.llNCACQ CC:V!ATtCll. CF TH" ~~AN 
I S!:CC'Nr:'c:;) 

,.. .2 
') • . l 

ALL Pl'".:9L'=~ 1-'.6'.!'!'F.S AC" LIST~O l'C:LOW 

c l\y GMT rL "VAT IP'' !T~cATICll.S CEVIATICll. 
<I~ >7f' '>5 >to sr:cc; !lF ARC 

t(; 1 "' ?. )( ~· 

1 r ·; ">:?? )( 

I C:5 I ?0"1 )( )( 

1 r:~ ) f ":f· )\ )( 

I l'.'3 I ·~I ) x 
t r-; l':J "r )I 
11"5 213f. x 
1~6 2 ?.0 x )( 

tr6 t' r' ~ )( 

1C6 9 l'l x 
I CE <;>~J1 x x 
I C f> I 7 2t x 
1 f ' · 21 :>(" I( 

1(7 14~ )( 

If. 7 102r )( 

IC 7 c 3 11 "> x 
l ~'I ??q l( 

I C .9 f. - ~:) )( )( 

Ir i1 7 ="--~ )( 

1 c 'i I 4 C' A x )( 

IC~ 21C'4 I( 

Ir~ ?IV'· )( 

I"~ l A !t. x 
IC<"I 512 x 
I :: <1 I 45 11 )( 

1oc <?JI; x )( 

l I !'.' ;:>J~ x 
I JC b ~f )( 

I I 0 ":!"' x 
1 I 0 11 2'i x 
I I 0 174 2 x x 
I I 0 I 92'1 x 
11" 195(1 x )( 

1 I " :n 4 (\ x )( )( 

1 1 I 14 ., )( 

1 I 1 ~5., /(. )( 

I 1 1 CJ l 4 )( 

• • • 

...... 
00 
\JI 



• • 

SATi:'LL I TC: 
l\U'le.n; 

42 

f · 4 

(;;! 

64 

6~ 

• • • • • • 

TAl'Lr. l .1C-l 

(''Y <;!l'ITLLITE ----- AC'ITHl"[•yc: t.1rj\I\. SOLlJTtr ... AT GL~VllOUll. f:l l=l; q~ • 2 

N<;r LAT !TU!JF. STll'ICAQC Cf.VI AT IC" 5Tl\ ... r.Ar:;!) r.i'': \I[ l\;! f". 'J rF 
L Cl\<; 1-unF c "'f:C:rl'nc;) C !'.-C n~, ;i<; ) 

lC 2 l " ~c;. c; :! c; I • 4 ". 4 
7 c; ': 4 t ·•. q cw 1. ~ o. -=; 

ti' " t"'.: ~c; .".. ~s l • "." ". 4 
7G '54 2(. ;> '"' t,7 I). 4 

l J 2 t " 
!'. c;."' pc; 1 • •.; ·). ,, 

7q !'4 2C.t~w I •., C'. !l 

14 2 tr. 50.69$ l • ., ,., • 4 
?<; ~4 ;> c·. ;> t w I• 5 '). 4 

IQ ? l f ': r, • .., c; <; t • .., I). 4 
79 ~4 2,,•35W le? ., • 4 

• 

~H~ i"f'.o\N 

• 

..... 
00 

°' 

• 



• • • • • • • • • 

TM1L!'. 1 .:u-; 

~/V KA"A KEOKI lq7! PCSITlC~AL ~ATA, CUAYllOUllo rcLAOC~. 
FCFT S IDE T~ BEPTI- Na. 2. ru EPTr ~llFIT1MO, STCPN 1! MCTF P S 8 ~ YOND E ... ~. 

CllY 

41' 
46 
46 

• 4o 
• 4(: 

46 

• 47 
• 47 

47 
'17 
47 
47 
47 
47 
47 

• 47 
47 

• 47 
47 

• '17 
47 
47 
47 
47 
47 
47 

"I\ • 4!l 
4A 
4A 
4R 

* 4R 
41\ 

• 4'1 
41'\ 
4P 
4!l 

• 41\ 
48 

• 48 
4!l 

• 4E 
• 41\ 
• 4A 

AQ 

GMT 

1F14 
1<;;:>4 
::cc c 
;: 11 4 
2224 
2J20 

14 
11 c 
J02 
f 5 ~ 

'""'e 
73f 
E 4 t; 

tr t:;C 
JC!:4 
1 I AP 
l?.4C 
J4 ] f 
14 3~ 
1 7 ;> p 
1f'J2 
I~ I 0 
::c 18 
;: I::! 4 
...... "'J -C.< - t! 

2!2".: 

11' 

" " e 21 2 
"4 e 
7 S C 
P3A 
GI r: 

1 ')Ce 
J C!" 6 
11 "t:; 
1 :!4 ~ 
J~ ) f 
1 f ;> ;> 
1 c; 2 ?. 
2(10 
:i I 1 C 
;>"?.Fl 
£.:!30 

122 

SAT 

f-A 
•? 
f4 
4 2 
!"4 
t:; 

f4 
f" 
f] 
( 4 
4;> 
f..4 
4?. 
"4 
t '5 
C:4 
f!' 
t 1 
f] 
f.4 
4 ,, 
t;4 
4? 
"'4 
I' ' 
!'4 

f 'i 4,. 
~ 1 
f-4 
4? 
(:4 

!"4 
f" 
~ 4 

t ~ 
~ ~ 

f] 

t 4 
42 
t4 
4? 
54 
f'i 

I'] 

ELEV 

31" 
71 
?3 

7 
PC 
54 

7 
<: 

2" 
1 c 
4 1 
:3F , ., 
" <; 
3f 
1 ! 
24 
4, 
4 ~ 

G 
21 
f ') ,_ 
- c: 
27 
I 7 
2!: 

3 2 
1 I 
71 
72 
Se 

7 
l ~ 
I 2 
4! 
t- 2 
,,_ 7 

p 
45 
72 
l 5 

7 
7": 
J'l If 

4 ;> 

CECW 
,.._i:; 
N- 5 
"-II "-II N-:: 
~- f: 

~1- 1, 

~-\t. 

~-w 
<;-f 
~-F 
s- ... 
c;- ... 
c-r. 
r.- f 
S-'A 
11.- ... 
N- ... 

1\-"' 
"' - i.;. 

N -7 
11.-W ,.._,, 
"-f <;-= 
"1-W 

~ -II 

~- '= 
c; - ... 
~- ~ 
~ -w 
"-Ill 
~- ~ 

"-E 
~ -VI ,.._.., 
11.-F ,.._.., 
f\.'-C: 

I'.-~ 
N-111 
"4-'ll 
1\-'41 
~-E 

s-r 

? 
i' 
2 
? 
;.> 
2 

2 
?. 
~ 

LATJ '!"Ui)£: 

1 7 
17 
1 '9 

17 
17 

I " 

1 f 
I 7 

1 "' 

1.74S 
1•32c 
J. 7P. <: 
2.~ 2 ~ 

1 • '• 4 <; 
~1. ~cc; 

Sf,7C~ 

?. . 1 f 

2. ~2 c; 
5~.20.:; 
~ ~. f. r. c: 
~ ·:; . 1 (- s 
~ 0 ,114 5 
~ ~. 7': :: 
c:; fl . 3 2 c 

2 
'> •.. 
? 
? 
2 
2 
2 

I f: 
1« 
11: 
If> 
I 7 

I" 
1 7 

1. 5 6 t: 

;> J -Y 

~ c; . 2 a~ 

0 • 2 II '; 
I, I or. 
I o1 4; ? I 7 

:> H · 
? 17 
2 J 7 
2 17 
~ 17 
::> I 5 
? 17 

c::;~. 0 ;:>~ 
I ol ·~ ':' 
;> ,1'45 
':'. t ?. ·:; 
t.~?5 

~ P .AA '5 
1 . eo ~ 

;> 
? 
2 
? 
2 
2 
~? 
2 
2 
2 
? 
?. 
? 
2 
2 
?. 
? 
? 

2 

I ~ c:., ,4 2 5 
I "> <;7.7 2 5 
I 1 '1, 7 2 ~ 
I( ''> 7 ,42 5 
If ~e. Q': S 

I 7 I c: • 'J f c; 
I~. ~,Q • ".'? c; 
17 lol4 S 
t .c; =.. 7. F: h ": 
17 t. '.) ~c; 
11 n. ft:-; 
I 7 2, I';>,; 
17 1. 11 0 :; 
17 ?. .2 ;> S 
17 lo<l2'3 
1 ": 5!). 7!)5 
1 7 Io I' r c; 
If Sf,7CS 

lt 5G.41'.'S 

LCl\C::ITlJrf 

79 
7c 
7<:: 
79 
7 9 
7 9 

".'4 
!;4 
~4 
':4 
f4 
::=o11 

70 ~4 

7c; ",. 
7'1 ~4 
"7::; ~ .4 
7'-""l -::4 
7 '? ~4 
7 '1 ".4 
7 9 "4 
7 ~ 54 
7 ~ ~ ,, 
7 q <; o 
7<; ". 4 
7 c c:=ta 
7 c; !: 4 
7c:, r t.i 
7 -, ~ 4 
7 q !" 4 
7<; <; 4 
-, q !' 4 
7 9 ~4 

70 t:" 
7 9 5 4 
7 c !' 4 
7 ~ != 4 
7 9 !' ~ 
? r;. i: 4 
7 c = 4 
7" ~4 
7 <; 5 4 
:' Q '54 
7 '; ". Q 

70 ~ ~ 

7C !:4 
7 <; !' 4 
7G "4 
79 !:4 
7 c; ~ 4 
7~ !:4 

70 !:'4 

2 c. 4 ... ... 

?.O .4 t:> W 
17 ,<" 4"" 
24 ol"IV 
2~.A~~ 
22 ,fl.)\\ 

2t:. 7 ~ \~ 
I c •I'",. 
I 7. P. 2 \o. 
::: I, 4 21'1 
; 1 • ': 4 "-
17 ,'; P ... 
I !' .4 P Iii 
?. ~ . .. ~ i:' .. 
21 , Jn w 
I F , c l IOo 

? C. I ~ .., 
? 1 • •• =~ 1111 

2 1.4 ~> ~ 

1 c: • :- '-I'" 
? i::. 3 4" 
l ~~ • (~ r) "" 

? ;; • C'A \'i 
2 c. 4 ., Ill 
~ 1. 7 2 ..,. 

21 ·"""" 

11 ·" ('I \'I 
l ~ , 9 n~ 

J ~ .,'J W 

2 F • != O\lf 
1 F • ~ :!W 
2c.~· ··'\• 
~ 2. (· ;>" 
t c::. ~ ,, w 
1 F .c ,1w 
1 1.' • " 11 ... 
?~. 74 \I, 
~2. ,... ,' ·"' 
? 1. 1' 4 111 
23 • " nw 
21 ol'41'r 
2 4. 7 1:3 1\ 
1E,<;4.., 
3P •I 0 Iii 

2 I• 24 IA 

* : FIX NCT L.SfC F()9 CCll'PUTAT ICN OF Tt-'2 MF./IN 

JT 

? 
3 
2 
4 
? 
2 

~ 
2 
? 
? 
? 
2 
2 
2 
:;> 
2 
;:> 
:! 
2 
?. 
<' 
2 
?. 
2 
2 
2 

2 
?. 
2 
2 
2 
7 
;> 
3 
2 
;> 
2 
2 
? 
6 
?. 
2 
5 
2 

2 

CTS 

2c; 
311 
2 ~ 

c:; 
~,, 

.H 

0 
11 
3') 
21S 
34 
~I 
::> ? 
34 
)f: 
;> () 
2P 
2 6 
?(: 

11 
2 4 
3 .3 
Jll 
]I) 

2 .:! 
?0 

2 P 
I 7 
3r) 
33 
~ 4 

r, 
?3 
;: l 
34 
J5 
34 

5 
34 

0 
IF' 

I 
?2 
31) 

32 

nrVf~T!(~ F~C~ THf YFt"4 
(JN ~~cnl\ns nF ~~r1 

CTSQ LATtTLOF. LCNGITlJ,.,F 

4 
17 

!i 
2 
I 

15 

".' 
4 

1 '• 
t? 
17 
I . ~ 

9 
1"' 
17 

? 
12 

7 
~ 

5 ., 
2 
;> 

14 
t C' 
14 

13 
':1 
I 
0 

17 
'.) 

11 
IC' 
I S 
1'i 
1r, 

1 
1 r, 

0 
1 
'l 

" 1 

JO 

:i • ,, 
1 • f> 4.,. 
~. ~\ 
I , 7 

- I •-, 

-J.1 
? • " 

-1 • ,, 
- l • 0 
- : . ~. 

- I , 3 
c." 

- I • 4 
I • ':1 _,... ":) 

0 . 'i 
I ,4 
I • 4 

- I • 7 
I • ~ 
i-! • .J 
() ,4 
l • -:1 

- I•) 
?. • 1 

- ~ .3 
- ? • ') 

1 • " 
- ;> .1 
-c. ''.;) 
t ~ . 3 
- '? . 2 

I ,4 
- 1 • i:· 

I • "? 

". 9 
3. I 
;>. !) 
2o5 
2.2 

-c;:. 1 
2, ll 

-3 •I 

-C,4 

-n.'l 
-~. 'J 
-? • c:; 

"l. "! 
] .. , 
2.J 

/:..,. " 
-/'). 7 

-?. • f -. 

I •I) 
I , I 

-2. "l 
-2." 

I • <:: ., . , 
- 1 • C\ 

-~. '• 
1 • I) 
I, n 

- I• I 
-'.)•I 
- I•~ 

I • r, 
-c. ') 

1 • ) 
0. '.' 

- -~. t 
- I• ,. 
- I•.., ., ..... 
-4, I 

'). \ 
?. • :'! 

-4.~ 

- ~ . '5 
- I• f. 

?. • .1 
-'57. q 

I• 4 
3.~ 
1. 4 
A.~ 

-I• c 
1 7 • F 

·').<I 

• 

..... 
00 
........ 

• 



• • • • • 

r:;/v l<ll"A K !:GK I t <;7 J PC S I T ! C: t- l\L r. 4 T 6, 
PCl;f s lf'~ TC f.'f:f'TI- NO. 7, !"ll"'PTC 

CAY (;~T 51\T ELEV GF"l"J ._. L •rt nmr:: 

49 JlC ~3 17 ~-w 2 I" "~•5P~ 
49 f-1) c f4 2f' s-c: ? l (- 57."IOS 
49 ESE 4::> 45 C:-!~ 2 l f. ~P.7a:i~ 

49 74f ~4 2'0 «;-\, 2 H ~~.s~c; 

4'l f44 4 ;> l!: ~-~ 2 l., ~c; • ..:.a.-:> 
4 'l lCOA 54 ,,~ <:-F ? l"' 5'1. f J ;'l ~ 

4 c; l IC4 f5 ~~ 1\-'" ?. 17 ")•I 2 S 

• 49 11 ~·2 !: 4 <; ~- ·.11 2 ;> 'J ?':5.3~5 

~o 2f' f '5 2C ~-II ;> 11 ri •I 25 
50 22C .; l 4<; s-w ? 11" ~~.7(~ C:: 

• 50 "14 .-;4 ~ 5-C: 2 17 JJ.3~3 

• '50 f02 42 I J ~- .: 2 17 '1 • f. ") ~ 
50 "C.f f4 71 ,,_.,. ;> If c::c. 04 s 
50 91"' c4 22 S-!' 2 I 6 57.~.:..~ 
51) 1016 t5 ;> ~ 1\-C: ?. I 7 2.s~c; 

c; 0 l C'il' ~4 Jl c;-w 2 If. ~i:1.9?5 
50 l 2!)4 f~ 43 r-:- ... ;> 17 I• P. '5 5 

• 50 l ::!!: 4 E .1 '!"P N-lt. ? If. 47.;!P~ 
50 l '!3? f4 f>R 1\-C ? 17 l •~a~ 

• = FIX NCT l.. sr:o FOR CCWPl..':"4TtC" CF Tt-E 

• 

'T llflL c 1~.a-2 

C:Ul\Yl\C:U IL• 
AIAJ:tT!llQ, 5TCr.tJ 

LC"-GtTUCE 

7r. 0:4 l f • 4 :'.'.., 
70 !:4 ?. l • !'4 '# 
7<: '!"4 ;: r.." <i ~ 
70 c4 l f' oO A 'N 
7 c; ~4 1 ('", • Fl f! VJ 
7<; '!"4 2r .t.i r,w 
79 ~4 1 c;. "".,.. 
7c ~4 ;> .4 6\ot 

70 !: 4 ?"! .~;'. 
79 ~It .~~ .fl~W 
7<; !' 4 ~ 1 • Ju\\ 
7c; 54 20 .r: '• "-
"10 54 11.3 .41,. 
7 ~ 'i4 I ~. 40 ._. 
7q !'4 ?~.f.?~ 

"'? ':4 I c; • f ·~"' 
7c :04 1i;.7;>w 
79 "l 5 ::! • l t; ... 
79 54 24 •Ph \II 

~!:ilN 

• • • 

((Ql\T•) 

F.CLADCP. 
I~ ~F':"fTS tv=vr'<D r~J'l • 

OF: Vti'T!l'.:N FF".:'°' TH E" Wf' IHI 

( ! "' ~==::r~'1~ OF ,. ., r I 
t T Cl S Cl':O LAT ITU'.)[ l ONG! TU'->!:' 

2 20 4 -r:. 2 -?. "'; 
? 3"l 14 - I • <"! 1 • -'• 
2 .] l ,, - J • :".' 0.4 
2 30 14 -:.~ -?.4 
i' 2?. l" -~. "'.t -0."'7 
2 .l3 ~ n •I -';."" 
;> :>H 1 ,1 r: • '• -1. f• 
4 11 " ?. (' c. • ':) - It ~ • 1 

;\ ?4 lf1 ~.4 ".I 
2 ::>'5 ~ 0. ') 3.4 

" 7 ~ I J •.; ~.? 

2 ;'~ q (\ • 9 -"."·"'-
2 3-5 17 -o.-:r - .1. I 
2 <'2 4 - I • '< ·.· - .1. I 
2 2 ·• 14 ? • ·~ ?.~ 
2 :!2 l f. -('. ~ -a•,::, 
2 33 15 2. l - I• 1 
3 2q 0 -1?.5 - t 4 7. ::! 
3 35 P' t.3 4.4 

• 

j•' 

...... 
00 
00 

• 



• • • • • • • • 

l"~L': t .!e-;-

A~JT~~~TJC ~E4N sr:Lu•J(N, ~UAYACUJL, NC. 2, !·~~~ IJ ~E·F~5 ~XT~N~=c. 

M: " "" c 
LATJTlJ<::".: 5TAl\,rAr.r r:t:llJATJCr-.; ':: TP."lflA~ D CFV!4-TH .. <::F 
Lnl'.<, l TUI)'': (!".':COlr:'S I ( 3'· Cr:'N""-) 

f!A 1 <; 45 2 l ~, c:;-;. 76!; col r:. 3 
1 ·; !; 4 20.4flo. ?.1 c. :'.I 

ALL PPCALE"' tASC:F<: AP~ l l <;TFI) ru:u::"' 

r. 4" C.YT FL~VAT lf>"I !TE~ATJCNS r:EVIATI!:"-
<IS >7S >~ >I •l ~FC".5 r:'F A.PC 

/if ;:1 , .. x 
46 ???.'\ x 
A7 '" )( )( 

"7 t l 0 )( 

47 11 4 ~ x 
47 14 36 x 
47 l 7 ?t' )( 

4e ' : ·Je )( 

41' ~:!r x )( x 
4 'I I r ~ -'I x 
4~ I ·-; )f· x x 
4 ':l I <'1 ;>2 x 
4 ti '-'1 I" )( 

4'1 ?.<' ? 'i x x 
4'l 2]:!:"\ )( )( 

401 11 !°2 x )( 

!':0 C: I 4 )( )( 

5(' 61)2 x 
!_'.') 13!;4 )( 

• 

T~r: M~ll"I 

•• 

..... 
00 

'° 

• 



• • • • • • • • 

TteLc l3C-2 

SY ~AT~LLtTF, ~EA" ~rLUTICN, GUAYACUILt ~r. ?, ~TF~~ l~ M:Tf~~ ~XTf~C~o. 

SAT~LL ITF '~~o L4TITUOE" <;T4~t:Jlr.O CE=VIl!TIC" CTA"r.AJOO O"V!4T!C'I CF THI' 
"\;MPEI= Lf l\G I TIJ('(" C 5".:CCl\05 I ( <:t'C fJNr <;) 

42 ~ 2 tt ~<:;.Pf>~ I• 0 n. 1 
7G !'6 1 q .': ·;w I • A ·). 7 

~- S! 2 It: 5:; • f';>S 1 • "." 0.J 
7G !'4 1°.~;w leA ('. 7 

63 7 ?. It' ~c.p75 I• 0 0.4 
7<; 54 20 •• ~I W 2.c ('. q 

f4 12 2 If f.C e2 l ~· ~.,, ~ . .., 
70 !;4 2C ,<; :!W I • t> ". '; 

f- !" IC' 2 It' c;c; .1?25 I • I 0. '• 
79 '04 2 c.,, 711o I •A 1 .... .., 

• • 

~:~N 

...... 
\0 
0 

• 



• • • • • • 

Ti'f'LE t.H-J 

"'/\I KANA I( i:n<1 Vi 13 f:C!'>lT!t:l\AL CAT<\, CU4YAGlJ[Lo 
PORT S rDE TO CAQQJt:ICo\N ,. !UN4, • PUl=t:: .. (' llARJTH-"1• 

CAY GWT ~4T r::Lcv (,::cw LA,.t~U')E' L".: "CI ,.LI;'-

50 2022 1'4 f l'-11 2 1., I • Je S .,; ~~ 2 4 •A:>'.• 

• '50 ?050 !"4 l I fl.-C 2 I"- c;_q•C2':· ~';) ~A 2 c. 4" \of • 50 21 Cjf. l3 1 ~-F 2 I 7 r.. • • (' ') ~ 7 ".' '"A c I •I ;>w 
!;') 2232 !:4 '5 p "'-w ? II' 5 ~. 7t c: ? :i ~II 2 I • I ;>w 
~o c :?40 F"' F'; ~-Ill 2 16 57.2115 7<: ~A 2 I • o; 4 w 

• !: I I,~ -" f ~ f' I ~ -<: ;> 17 ~ • . ; 4 c:: 7 c. ~ '• ~ .4,.l1\ 

• "1 :1? ~ e ~ I l ~-w ;> , ., 
~. If S 7C !' .\ ?4.G·:~ 

!: I ~ ': f "4 l;;: ~-C 2 J!' r.: 7 • :~ f <: 7<; !'II 2'. r.."""' 
51 ('Ci? II? 50 C--:- ;> , ,, i:;-,. c ') c:: 71 ~4 :> ;> •' ;.>w 
!: I 7<:f "4 If ~- w " 1¥- i: f: • ~ ~l ~ 7; !=:4 2 e • t · !'4' 

• ':I F4() 4 ;> I ~ c:- w ? ,,, ! ~. zr. s 7e, '"I ?. 1 • C: •'"' 'W 
!' 1 ICC~ ~ 4 71 ~-~ 2 I': "=- , . • t ( c; .,,., ~4 ;>" • 4 ~ ... 

• c 1 1 1 I 4 t5 77 "-'" ? I"> ·1"· 74~ 7-:; c4 3;:."' F.11 

• !'.'I 11se !', 7 C:-11 2 , ., J7.7tS 70 !:4 24.7~ .. 

• !'.' t t 3C t' f5 <; 1\-v. ? t .. v:. ;.>?<; 70 !'A I<;• P ·)'N 
~I 1 C:('I ~ I'; 3 1 <; "-'flt 2 I 7 0. 7 2-; 7C, eA 2 ~.ii 4 !,tJ 
!: 1 1 7 44 f4 21\ "-'-1= ? If 5P . ·::?<; 7q ~,. 

24 ·""'"' <: I tf2f 42 ?. F: 1\-:= :? t ~ ~,.;.. b 0;:; 7<; ':4 2~.2?i.. 
5 l 193(" f4 2<; 1\-11 2 I':': 5~.;~<; 70 ': 4 ?:!.t~w 
~ 1 cl4C !'4 "p N-~ 2 ll 5;. If 5 7c !: 4 2':e74W 
!' 1 2 ~"' ~ "' ·"' f Cj 4J ~-s:: 2 l A ~ r. .~2s 7 •; '511 2Z. eP'J .... 

• '51 c~2e C:4 I 4 "-VI ? If• -17.50; 79 !'4 13 •I""' 

• = FtX l\CT L"i"C: F()Q ((WPL;TA"!' TC:N OF TH' II F. A'-: 

• 

~·t:LllOCQ • 

l T C" S CTSC 

2 f; ? 
4 15 7 

4 2 0 
~ 14 ~ 
.~ :?2 16 

.., :°!I I I .. 
~ 

I " ~ 
2 .14 1-. 
;> .14 Ir, 
:l ?O r, 
;• In "· .. ~2 c 
2 .l"i I 
9 0 (l 

6 I) 0 
:! I 3 1 
2 21:! I'll 
2 27 13 
2 26 ., 
2 "14 \7 

2 J') 14 
:i 2 I n 

• • 

0"VT\TIC:"- Fr:r11 TH"' MF ~N 

( IN ~ i= ::f'NI)<;: •JF ar,r: I 
l_ATl~L')f L ~"'r:; I Tlll11C 

~.:. ~.~ 

-r •I - t. :'! 
7. 'l -?. --) 
I • c, - ~. c;. -c., - :> • I 

1 '). Q - t ~. ;" ..... •) I • i 
-r • ,."l - I•:> 
- I •I - 1 • r, 
- ("I • \) -1 • 0 
-;"'>. q - I • n 
-2. '.) 4.-? 
0. ':- J.) • " 

Io• A I • 1 
- Ir:•~ -1.J 

2.-: 1 • ~ 
~.~ t • !) 

r.. ~ -0.1 
r: • '? -(). ,, 
I • 0 ? •I 

-2.9 - '). ~ 
-2 '). 6 le 5 

• 

...... 
ID 
....... 

• 



• • • • • • • • 

'TIH~Lf: IJl'-J 

)IC(T~WETtC WEA" ~rLUTICfl.e GUAV.llQUlle FC~T SICF T~ cagPIC~Afl. TIU~A. 

NP " fl.<;C LATtTUl'l' c:•A'l;r: ,ei:;r; r.F.11 ~AT tCN STAN"/\l'll cr:vta•:r" r: I= 
LCl\.GJ•unE (S"CCNO<;) ( S!:: Cf""l•ll)<; I 

22 10 12 2 I f: !; ':!. 115 I•~ ., • 4 
7 c; !' 4 ?.3. f. c:~ 2. 1 c.~ 

~LL onc~LF."' PA~<;FS ARE Lt5TF~ RFLOW 

DAV r, .v T Fl "'VATI".:N ITfP.llTICfl.5 crvrA•tc" 
<15 >15 >r; >I" Sl'.CS GF ARC 

eo 20~2 )( 

~~ 2r;~r.- )( 

51) 2 1 "!> x 
!'I I:!? x 
!'I ;< ;> ;> )( )( 

!' I -14C )( 

"I I I Ill )l 

"I I I '1 ~ x x x 
!' I I .Flf. x x x 
!' l ;>:>;>A )( x 

• 

-.. ~ '-'!:°AN 

• 

.... 
"° N 

• 



• • • • 

B'I' SATELLITF.:t "'!:AP.. 5C:LIJTlr:f\, 

S.ATFLL ITE NSn LATJTLO" 
,_U114PE"I< L r:"c; ! TUO<= 

42 2 ' '" r. 7. ~4 c; 
7q ~~A £?."J2'11 

~· 3 ? l'!: ~1?.4A~ 
7c; f4 ? ?.:1?w 

63 l 2 l" c: 7. (" r:c; 
7q 54 <'2 •,:, 2W 

~· 4 2 11\ 57.90<; 
79 ~4 23eF'5W 

(';!" 2 2 lf 57 .e.4'.S 
7q 54 < 2,9?W 

• • 

.. .t. £1L F 13C"-:? 

GUllYAO\, TL, FC:<;T s tci:: 

STllNl:,6IOC l:f.VJATJCI\ 
( 5ft:r:M~S I 

l • ?. 
~.4 

l •A 
I • 1 

l • ~ 
~.2 

l • ?. 
C,4 

• 

TO CA'7Plflf',\" T f UN I\, 

s•,11.,...n11i;o r'E\II~TTCN 
( S""".r>"lf)<; I 

;) . ~ 
".] 
t". q 
I) • ') 

Q. '3 
l • .., 

(' "' I:' • . J 

• 

':F THF. ~""A"I 

• • 

..... 
"° w 

• 



• • • • • • 

TARLF l~ll-4 

P/V KA~A K=OKI t<;73 PCSIT!C ... AL CAT~. CUAYAOUlLe 
PC~T cyr,F. TO ~FQT~ NOo fe PU~~Tf Wll~lTIW1e 

C.llY C:MT 5AT !:.L Ev C:FC~ l.llT!TlJ ~ f" LCl\([TLCf 

ts I /14 A l4 22 N-'- 2 1 t ~ 3." 2 '; 11:< !;II II:! o4lHI 

• ~5 I f;4 f 42 12 N-11 2 1 .; 4f... j<l 5 7 •l "'4 AA ot'411i 
t5 2C2t) !;4 3C f\ -'=' 2 l (- 11Jof: 2S 7<; ':4 4t .eow 
1:5 22ce !;4 24 1\-W 2 l~ A 4 o )4 .S 7 r; "4 4:!oe5~ 

• ~ FIX 11.r.T IJS!=C FCC cn~PUTATTCr- fJF n-~ "EAN 

• 

~"("LA01:''1 • 

fT C.,.S 

4 24 
2 IA 
2 31 
2 ?8 

• • 

o r vlAT!rN FCCW TH~ VF/IN 
([~ S F(QN~~ ~F {P ~) 

crsa L~TITLDF L:~G!TU~F 

~ 
~ 

15 
l () 

-c. ;> 
2.5 

- (' . :> 
"'.' • s::; 

-1.2 
-<'·" 1 •., 
-0.1 

• 

.... 
'° .i:-

• 



• • • • • • • • 

T.APLE l3F-4 

ATl'H~cTIC NEAi\ SCLUT!Cl\o GLAYAOU!lo FCS::T Str~ TC PEP'~ NCo F:. 

NP t\ f\<;C LAT ITU~:= <.::TAp.,;f.:JIS::C CEVlATtrN STllNCAFO {'.!':Vfl\Tfr." r:,... 
LC-1\G I T•Jf)IO: (cEC.Cf\DS) ( S ': Cl"11\r.$ I 

• I 3 2 16 43.f~S 0.4 c.? 
7C: ~4 ,, 4. f:l'.1 '4 I• 7 1 • c 

ALL PROAL~~ PA~5~S ARE Lt~TfD A~LCW 

CllY GMT i'Li:VAT tr:N IT~i::~TICt\~ CFVlATICI\ 
<IC: >7': >5 >IC S€C5 OF ARC 

~Cj I ?At> )( 

• 

T~I"' MCAN 

• 

"'"' '° VI 

• 



• • • • • • • • 

Tllf>LF l .JC-4 

BY SATFLLIT~, ~c~p. SCLUTl~P., GUAYAC~ll• ~C~T SlC E Tr ~~PT~ NO. 6. 

SATFLLtTF NSC 
l\UMeEJ; 

54 ?. 

LATtTt;r:F 
L(l\i<;tTUDE 

2 It 43 .<:pc; 
79 ~4 45olPW 

STA~CA<:D r.cv?•TJCI\ 
c SF.Crt..n~ I 

c.5 
t.9 

STAt..OAnO c~~tATTCN CF TH~ ~FAN 
(SF~GNDSI 

,, • 4 
l • 3 

• • 

I-' 

"° °' 

• 



• • • • • 

p /V KA"A K""rl(f I J"'? POSf 1NTAL r. h TA• 
Sllfl\Gll\G AT MICt-C'P, UUT .._ r: T 

C4Y G~T SAT ELf'V C:Fr.~ LATf TUCf 

1;2 11> ~ c ~4 ;> 7 I\-!; Q "7 "':I • .~ <:" 
122 rOl~ ~4 2f 

,.., __ 
9 '07 4 ~. (:; fl"I 

1<:2 2204 t ~ 4 I S-llo ':> 57 ">I• ?41\ 

•12~ 11"' 42 13 <:-F. 0 ~7 !'4 .121\ 
123 240 f4 52 ~-c:: 

,, 5.,. I' 2 • J?.N 
1 :;1 ~I)(' 4? SC S-'11 9 57 "I , 5 4 I\ 

•123 42e 1';4 I 3 S-w 9 c:7 4 fl. 0 0N 
•123 f 'lC !:4 14 S-F ., 57 ~2 • . ~R~ 

123 1:1e f '3 4(\ ,..,_[- ,., 5"'.' "'0.ION 
123 74 4 "4 c: I ~-w 0 <;7 !' I • r) r; "-: 

•123 f'04 f :l I 2 N-'O .., =.,. "I• 1) 'ON 
12 J 941' fJ F.2 1\-W '.I c7 ct. J ~~ 

•121 "' 5 t 4 ?. 7 N-~ :) 5~ ~ '"• ~ CN 
121 14 ;>I: 1';4 ~~ 

,..,,_C':' q "':7 r.. I')• l' 4" 
•123 IAAC 42 7E "-"' ·~ C:7 " 'l • J4N 

123 I t:C i; '-04 20 N-11. ') 'E.7 ~ ] . f. ,, " 
•t.?J 1742 ~4 7 f\-t:' c 5.,. 47.4CI\ 
•123 IQ2A C:4 77 r-:-w 9 ~7 ~n.7~N 

123 2 116 t'3 7 I !-:-2 q !:7 C: I•'' EN 

• = FIX NCT LSED FOD CCPH'UT.\T tCN rF TP-F 

• • 

TA f'L t:= 141' -1 

l"LNT6Cf'.l\A<:• CCSTl'I r. l CA 
r.cac:ct"G 

Lr"C-lTUCf IT CTS 

1'4 4c; £'7 .f'""' 1 ~t; 

F:'4 4 '.l ?.7.<?rw 2 2? 
f4 4Q 25 ."if>YI ;> 32 

1'4 ll'; 2~.7f'W 2 1 c; 
P4 4q 25.0~w 2 34 
E4 4 <; 2~ .c411o ?. ].:! 
t'4 4<; 27.~·'iW 2 19 
€4 4 'l 2,:. ~:>w 2 I'! 
f4 4<; ?7 ,4 !J W 2 32 
F4 A •f 2<:..~3 ~\'A 2 35 
E4 ii-;; ?f .? ;:> "' J I 7 
f4 4 c; 2"-<'" " ;> ~~ 
1:'4 4r, 2~. f ;>W .l I) 
F.4 4'<J ? f. ~,, w ? 32 
~4 4G I c • J ~ w :.! 3C 
1'4 4c 2!: • C21A ?. 23 
f4 4~ ?.~. 7() .... 3 0 
F.A 4G 2r..10w ? 34 
f4 4 c; 2c; • .?lllill ;> ~ 1 

MFAN 

Cl5Q 

14 
•') 

16 

7 

16 
I fi 

7 

3 
I "> 
17 

4 
13 

0 
l IJ 

I 
? ,, 

17 
l l 

• • 

O!'VIATTCN Ft=. r:" -.Hr:- ·~~4N 

I I I\ C:[CQNO<; ac: AP( 
LATJTt..iJr. LCNGfTU!) 

r • ') I • ~i 
- I• 3 I • ') 
-c • I -('\. Q 

?.~ -2.f 
I • ·) -1.1 
(j.? ·-;:>. ~ 

-3.3 0. '\ 
I • I ':' • I 

- t • 2 I • I 
".: . ] n.? 

-f"I .... -'). :> 
-c:. ~ - I. I 

3 . r, -1)." 
- I • . l !'I.? 
- I • 0 -'?. 1 

?. • 1 - I• 4 
-3. c; - 2 • .., 
-c.6 -f.l 
~.2 ?.Q 

• 

I-' 
\0 
'-I 

• 



• • • 

NF II> f\.5C 

tc:l e 11 

• • • • • 

1'/lflLE 14E-l 

ARJT~~~TJC ~~AN SCLUTl(f\. A1' ~LNTAQ~NA5 - ANCHQP~C 

LATJTIJf)r 
LCf\.GlTliOE 

<; 57 51.:!~ .. 
E'4 4«; ""· .'!C::lll 

')TANCAr.r. DEVJATICN 
( !:'ECCNt'S I 

I • I 
I• 6 

STANCAµr. CFVfATJr.f\. CF T~F ~~AN 

( SfCJNrs I 

r. .3 
0. c; 

ALL P"<Cl1LEM PA~SF!' AQ~ LlfTf"I') llELl"W 

CllV r;1n ELEVATJCI" JT(f:ATIC:f\.~ Cl:'V Y AT ICf\. 
<15 >7~ >5 > Ir, si::c-s CF APC 

I r3 1 1.., )( 

14: 3 '•2" x 
1 2 -~ 'i011 )( 

1 2 3 ·~'14 x 
I 2 3 1 ;><;(. x 
l ?.1 14 .;11 x 
123 t .,4? )( 

1?3 1924 x 

• • 

..... 
'° 00 

• 



• • 

!i=llTfLL ITf 
"'-"'EEJ< 

42 

54 

63 

64 

• • • • • • 

.. JI PL E' l I\ C- l 

PY SATFLLITE ----- '~!TH~FTIC ~~A" SCL~TJC" AT ~u~T~ APf"A~ - ANC~·1~ro 

NSO LATITUr.~ STAl'lC.H:c rFVli'TH" STA"['. .4S.0 l'.:F" l AT IC "I (f" T~"' 
LCl\GlT\:OS: < sr:rrM•s > ( SFCONrl<;) 

1 c;; ~., 5 l • !' 4N 
F4 4~ 2 ~l • "i ~W 

3 i; 57 50.,c~ r.. Q ,., • r, 
e 4 4c 26.':'()W c.2 I• .l 

~ g f7 fC.<i6~ c.g c • ., 
f4 4c 2l' .sc::w 2.2 I • :l 

J c;; 57 ~I) .C'!6N c.o 0.5 
e4 4c; 26 .5'Jfll ~.2 l .... 

• • 

lllEllN 

I-' 
l.O 
l.O 

• 



• • • 

f'/V 1<,il\A K'?GKJ I<; 7? i:ljS tr I C'.l\llL ~/IT A• 
_,"(!;'co AT Cf".'C:K 

C,iY G"'T S/.T ::Ls;v CFCW LAT!'l'IJCF 

J:: 2 If!'<' !54 30 N-F 16 !'C 5.?.Jlif\ 
• I:!;> I '>2f ts 7 #:'. ~- ... I"' !i ".' r,2.<14"' 

1:!2 2C4~ !'4 24 "-II l f, " -...... 49.<;t<" 
lJ2 Cl 02 tJ 2F ~-':: If- c I a·"' r:" ... l :!? 224" .. 3 2" !'-ii l"> !'I 0. I El\ 

•1:n <;42 ·~ f !: ~-!: 16 ~(' 5 (:. 14"' 
•I ::!3 ~2~ 154 87 "-"' I ,:. ~f) ~I. 7t I\ 
• i:: 3 430 42 IC ~-'Ii I~ c I "'.7~!1. 
• J :!.J t I<; ~ '• l !: ~-E 16 50 52 .fit?"-

133 712 <"5 (, c 1\-f 1.; ~ ,, ":J.t('f\ 
J :!3 1"011 54 c; I c:- ... IA 5C c;~.721\ 

I :'J F ~(' t -~ ?~ N- c I~ "(' "2.;?CI\ 
12.J IOJ4 1'3 37 "-"' 16 o;o ·; 3. f 4 ~l 
I :!3 14?f ~2 4f !1.-F It ~~ ': .J. J '•" 

• I ~.J I '512 I' 4 7C f\ - I ~ '"' !'() ':I• 0 O:N 
I~~ It 14 42 I ,.; 1\-il If• ".'O '::';'•JC~ 

•I :!.J 17CO f4 <; ,...._.., If> -~' I I .t >:! N 
1~~ 1e3e "" 41 ~-E l"i ~f) C<: • ;> ~ " 
133 1<16t; ': ~ '• 4 N-.- , .., ~c ~ j • .J4N 
133 <C;>t t5 l <; C-11 1 1) !:O ~7.0Cf\ 

• :: Ft>< NCT l. SFC F~~ (f:'IFUTA.1(1\. "F Tl- ': 

• 

'l'llf"'LE I!' 11-1 

ACAl'ULCC t 11~x tr:'J 

LCl\Cf~lJ(lf !T CTS CTSQ 

C"t;. !:4 15.Cf-ll 2 12 2 
<:<; ~.:- 3 c;. f.'4 'II J '! l 6 
~r; '54 l". c..;w 2 1n 3 
<;9 !'4 ;>(;, • 7f, 11 ;> 25 5 
c; ·~ C4 4 • 7<+ ii 2 ?2 2 

<;<; !:II :!0 • )<)W 2 ;>C IJ 
c -.,. !'O ~ (: • C.C..\f. 3 ~o 0 
<;') "4 Jc . <;~w t: <; 3 
~r: "4 1 4 .1-. 1n, f' I l I 
c; ~ f 4 I I • :! /1 w 2 11 I 
<;".> ~4 l :' .~')W 2 I~ I 
CQ ~ '• I 7. 7 ,;"' :> r I 7 
<;q '5 1, I''• f 4 Iii 2 2C ~ 
c r: 54 1 7 .t 6 .,. 2 t:l 0 
c; ·~ "4 )~•2'~W 2 ~? I!" 
<;o "' -~ 1 C .-" .. "' ;? 15 4 
Gq '"'I 1 0 • (, .,. W ~ 11) .] 
r.q ': 4 14.;>;~ i. ? 1~ 2 
c;q c4 2~.71•W 2 12 0 
c;o !'4 7. ~Ow 2 24 1 ;> 

MF/\I\ 

• • 

OfVJf\TJON Fi::r:" TH!:' .,F.AN 

( I " ~ "c '""° c 
11F 4f' c, 

L.\TITU!)F LONG I TUll.C 

- I • f' "• I 
- I • .I -J">.<'I 
-h.2 -'). f' 

f- • . '";! I "· '"l t' .4 - l l. I 

2. ') I 4 • 4 
- I;! .o -21~., 

I 2 • ') -4. If 
- I •I - I•? 
- :! • 7 -4. =j 

l • ') -2.4 
- I • I'; I • n 
-r • l - l. ~ 
-1'1. 4 I • J 
- ?. • ,, 2 ;>. 4 
- 1 • 4 - ~; . 1 
7. 'l - ~ .? 

I • ~ - I. I'; 
-r. .4 J.? 

4 • 1 -'l ... 

• 

"' 0 
0 

• 



• • • 

NF' "' l\.SO 

20 e 1 2 

• • • • • 

TAPL~ l5f-I 

A~JT~~~TIC ~EAi\. SCL~TJ(I\ AT ACAPULCC - OPCK~O 

L 0\T JTun=: 
LC"G l''U[)':: 

l~ "C -33.7t'N 
9Q !:4 15.f'':W 

~TA~ci~c ocvtATIOI\ 
( sEr.r>.ln.,; > 

~. l 
5. (: 

SlANnAPn ~fvt,TTC~ CF T~E ~~A~ 
(S~C1Nns1 

0 .CJ 
I•~ 

ALL PQ0RLE~ PA~SFE A~~ LlSTEO ucLnw 

CAY (jYT FLFVATIC" ITfJ;AllC'l\S ccvtATtCI\ 
<15 >75 >".' > t:) SJ'('S OF AQC 

l ~?. P:>': )( )( 

IJ2 2?'~"' x 
IJJ 2'42 x 
IJ3 3?t x x 
I J .l 4 31 )( )I )( 

IJ3 "l "' x 
1J3 I 5 I;> x 
1 3 .l 1700 )( x 

• • 

N 
0 .... 

• 



• • • • • • • 

T4AL~ l5C-1 

PY S4TELLfTE ----- A"fT~WfT(C ~r~I\ ~CLLTlCf\ AT ACAPULCC - OCCK=~ 

snE'LL JTE p.;c;r, LATITL~F STANCAQC Ct:VIATtCt- <;TAf\DAl"D CE\/IA•J:N 
l\U,.. e E i; L Cl\G ITl!l)f" ( c;;:r:r ... l)s·I < <;t:C'1Nf)<:; I 

42 ;> 1 f. ~(' !'?. ~ 3"1 c • .., 0. ') 
c.:; c4 I J • ,,,. "' 4.~ J.? 

54 4 16 5C 5 I• P. lN I• 6 1.~ 
~C) 54 14.7~W 2.~ I•~ 

t3 3 16 5C c_;; • /5 '.)" ~.,-, o.4 
;-; 54 tA.62111 3.4 2." 

t5 3 16 ~c ~2.6CN ') • f, I). 4 ,.., 54 t4.6?W ~.4 2.1 

• 

(F Tt-'~ ~FAN 

• • 

N 
0 
N 

• 



• • • • • • • • • 

'TAf"LE 15A-?. 

PIV KA"A ~~rKt 1;72 cr~!Tl(l\AL ()ATA. A(AOULCC, w~x1c, 
~('ll)!=F.I) AT ()<)0'. • f.r'> NCT <;~c; lllf.:5T CF P'.JSITJ(I\ r"4 CAY'; I::!:? I i '• 

C:AY GMT 

l J 3 22t"JC 

134 
I .,4 

• 1 34 
I 34 
1 34 
l 34 
I 34 

•I 34 
•134 
•I 34 
•I 34 

134 
I 34 
I 3A 

t !;o 
21e 
:? 36 
4?4 
t ?f' 
712 
fl2 
c;o" 
c 4 f 

I 33 2 
14 :' 0 
I!' It: 
II' I ".' 
l 7 "i ;:> 

•I 3t ;>O!' 4 
•l:?f. 2120 

137 
137 
137 
137 
137 
IJ7 
137 
137 

•137 
13"' 

• 137 
•137 
•137 

•13A 
•13P 
• l :!~ 

I .:? I' 
• 13'1 

13P 
• l 38 

l 3 q 
• 110 
•I 3Q 

139 
139 

• l.39 

2~C 
34f. 
!: 4 F 
t26 
7 "!0 
Fl 2 
cr:ia 

l C". 4 
l :! 4t 
14 It 
l "'30 
I 'OJ 0 
1 E'S~ 

25f 
J 2P. 

I c30 
le IC 
IQ') 4 
I c;<;A 
<'I 2E 

2CE 
212 
35 4 
!:5t 
f-4t: 
72C 

5.A T 

tJ 

42 
t: '• 
42 
~4 
( , 5 
54 
"' ') 
!'4 
'? ~ 
42 
t4 
42 
f 4 
t" 

':4 
€3 

f.4 
~A 
1''5 
!: 4 
t:'"5 
!'4 
1'1 
tJ 
f4 
42 
c4 
': 4 
f,<; 

(4 
42 
1'4 
t') 
!'il 
(') 

f~ 

I'll 
4;:> 
t4 
f.5 
f ". 
54 

F.LFV 

7 l 

?'.' 
.-:115 
]7 
23 
.32 
c; .. 

?1 
I .1 
(:: Q 

I 'I 
~~ 
c;2 
·n 
I 5 

1] 
!' c; 

I c; 
AO 
I '2 
77 

'• t 
]I) 

47 
I 7 
1] 
5~ 
'::5 

1 " !'I) 

7f 
1 I 
1 2 
3.l 

"'" 23 
!: t 

?9 
'!"i 
2f! .... 
t <;; 
'!3 

( f"r:"' 

!'-\II 

s-c 
r:.-o.: 
C:-\\ 
5-111 
"'- F. 
c:-~ 

"-"' c:- ·11 ,.. _, 
f\- ~ 

1\-F. 
"-1111 
N-"' 
S-" 

N-"' C-F 

~-': 
~-~ 
1\-t= 
~-E 
"-\or 
S-\11 
1\-i:' ... _,. 
1\,-F 
N-f. .,__,, 
N-<: 
5-r: 

~-[ 

'S-W 
"l-\or 
!'-F. 
"-~ s-w 
S-F 

~-': 
~-S~ 

~-w 
1\-£.: 
f\-F.: 
S-\or 

LAT I T!JC". 

16 !:O 54.121\ 

II' !'I 
16 C:. I 
I'- ! 0 
11'> c:n 
I'> 0:0 
I f; ., !" 

IC'I ~~ 
I" ~c 
lA 5C 
16 !:O 
IA ':.:> 
I " <; ') 
If· 5'1 
1.; "I 

I • .I I'!"
I ,92-.: 

c:: ~.? 4" 
., 7. ( ".'"' 
~ .l. ~ ~" 
"~.1ei-; 

~ '. I •1" 
c~.4t.~ 1\ 

t::; 1 • I~ f : f\, 
40. 71," 
~ ::w. ~;::" 
"i 2 • ·~ ... " 
~ 'l. 601\ 
~•IF,.._ 

It• !' I I I • :14" 
tr.., ~('~~.Pf .... 

1 ( · .,,,. 
1 ~ ~ (' 
I " !:'O 

'" "'') I 11 i; "> 
11' ~n 

IA !'(' 
1.-, !'O 
Ill St:· 
I f1 !' 0 
If- 51') 
1 f, 5 •) 
I" ~I 

11) '3 'l 
Iii !'<' 
I"' !'O 
I,.::. 15~ 

16 '3" 
It. 50 
If "" 

16 "'" If, !"'I 

I" "'" 
16 51) 
If. f 0 
If. <;(" 

5 · ~ . 5 f " 
~ '". ~' '• f\ 
')'). ,,.~f\ 

"7. 1 2" 
~;:> • . n~~ 
!:4 .i- f " 
~ 4 • t"' ~ N 
s·.l. H2" 
~'i .r: ~N 
=~.J:1l\ 
~ 13 • c; l"JN 
5'1. 4•: ~ 
I C: • 4 f'N 

4 ').fl'•" 
5;< ,c;.; " 
~~ • • ?~ t\ 
57.3~" 
~l.l!4N 
54. ]')" 
5", 7r.N 

5">,G t " 
0 • 4 ;>N 

5'";.lf~ 

51.'lf'" 
!":?. ""'~" 
~J.2e" 

L':"<:: I Tl.l''.f 

cc;i ':] 43.:?I'• 

~ ~ ~It 

c; ) = '• 
~'; ': 4 
<; '? ~11 

c9 C:4 

c;c; "'" 
<;~ ~" 
C'; ':;4 
(f '4 r::: 4 
~~ ': 4 
c; c; c; 4 
c;c ~4 

c; ".l ~ 4 
c;c; ':4 

?O ,i; "'"" 
2]. ~ ·•v. 

!' • c; ~It. 
I I• 7<'W 
17.<;4•~ 
l-.;. ~ 0'A 
If.!' '.IW 
I 4 • 7 "-"' 
J7 .r ;> w 
IF.• C •.) W 
32.?"w 
11. 4.:- ... 
IC .t ~II. 
? F.. t; ~"' 

IT 

2 

? 
2 
2 
2 
;> 
2 
2 
2 

" 
"' 7 
2 
? 
2 

c;q 0:4 14.t".'• I" 
cc ~4 :3'~.r;.c:,11¥ t! 

C9 ~ il 
<;Q : il 
~Q ~ ,, 

~I": ~ b 
c r, c: Q 

<;'f !=-4 
c;c c:4 
G c; f- 4 
t;o ~ 4 
c;c; !:4 
c;o c; 4 
c;q !';4 
c:o r;c; 

c;c; C.4 
C'l !'. 4 
c;c; <;4 
c:~ !: 4 
cc; &.. '• 

<;c; ~I~ 

C;t: ':!~ 

r,q !:4 
c;o C.5 
c;9 !'4 
c;9 !:4 
c;c "4 
c;c; C.3 

? f.. ::' 4w 
1 ( . $' ·) w 
I I. Cl ~II 
1 c:: • 7 f~ .... 

I~• f- ~'1 
I«=::.;,>'' w 
It;• :OH"' 
1 '5. ~ C' .. 
2 I. :'')w 

2 4. "' '='"" 
1. fi~'" 

3~.tl')W 

I I • 7 "'V. 

F. • ;> ·" l'I 
c::: • ,.,, ,, " 

'1.f2'111 
2 c. I ·~·"' 
':' 2. 14111 
17.4 ·1\'v 

I.':' n.,. 

2:? • f'f.W 
34.441<. 

4 •'"IV. 
2C.2?\N 
2 ~ ·" 0\11 
JCo38 ... 

;> 
2 
2 
2 
? 
2 
2 
2 
4 
2 
? 
2 

14 

~ 
2 
? 
2 
2 
2 
3 

2 
:i 
2 
2 
4 
4 

• : FIX NCT ~SEO FO~ C~~P.UTATIC" GF T~~ NfA~ 

t:TS 

?I\ 

2') 
20 
27 
?r, ,,,, 
,,A 

20 
? I 
t<; 
17 
12 
22 
?!:l 
20 

P. 
~>3 

23 
I 0 
?2 
27 
2~ 
11 
1J 
20 
2') 
14 
32 
21 
23 

~I 
24 
I<; 
:io 
:l4 
I .l 
I., 

;><: 
27 
2e 
2'1 
27 
.32 

~~VJAT!(~ F~GM TH~ ~~h~ 

(!"4 ~~c~hD5 ~F Anr:1 
C:T<;Q LATfTU'.J": lCNGlTlJ~". 

c 
14 

I 
14 

4 
P' ,, 
11} 

('\ 

6 
I 
I 
I 

IC 

0 
') 

11 
0 

10 
7 
(' ,, 

l '• 
~ 
'1 

17 
16 .. 

0 

1 
7 
~ 

14 
17 

4 
('I 

14 
0 
0 

14 
Cl 

I 4 

- c .-:; 

':. 7 
7. '] 
4 •I 
2.3 

- I • 1 - ·"'.'. ~ 
- I .6 
- I• 2 
- 1 • !IC. 

-4. ,) 
- I , 4 
- I • 7 
-<:•I 

.~. ':'i 

If , ? 

I •? 

- '~ • 1 
-n. I 
- 3. 7 ., "' • . • l 

- I • .~ 
f) • f) 

-o.r, 
- .3. ~ 

I • 3 
-1 • ] 
0. ':' 
I • 'i 

;>(' ... 

- 1' . 'i 
~, . ., 
"' • 'i 
~.~ 

-?.~ 

-r • '• 
2. () 

2.4 
~ • Ji 
4 • ., 

-;:>.7 
-2.0 
- I • 4 

- 3';. ~ 

l • 7 
4,7 

-1').2 
-7.5 
- I. 2 ,, . .; 
-? ... 
-~.4 

I 7, 1 
- I• 2 
1 .I• I 
- I • 7 
-":'. ~ 
~. 3 

-c:;. 1 
;>). ~ 

7. 2 
-2.4 
-7 • .l 
- ."!. ~ 

'). ~ 

- .I• '1 
I). 2 

-J.3 
'?. 1 
c:::. 7 

- I I• 4 
14.4 

2 9? ·" 

- 10 • .., 
- I]• c:;, 
-11.~ 

I 0 •"' 
:13. ") 
-1.Q 

102.1 

3 ... 
.. ., • .l 

-14.2 
I • I 
4,2 

-c;c •ii 

• 

N 
0 
I.I) 

• 



• • 

CAY 

139 
•139 

139 
139 

• = 

• • • • • • • 

.,..llf!LF 1511-;> ((TNT.) 

P/V ~A"A KFnKI 1~7? PC~tTlrl\AL 1".ATA, ACA~ULCr. W"XICr 
~COCEO AT 00CK. ~o W~T~~~ w~q1 CF POSITfrl\ CN DAY5 132 - 13J. 

Cl'C: Vt A'T I Cl\ Ff;(IA THf "t:ll"l 
( ! N CF(:[JNOC: ,F .:.nc I 

GMT SAT CLEV GEi"."'· LJITITU'.JE LC"GITLCf IT (TS c ... so LATITl;Ll"' LUNGtTUt-F 

E IF. t.3 t 7 "-F I o; r:o ': 2 o"E" c;9 !"A 1e.r.oi. 2 c 0 -? • '.l -0.1': 
P32 FS I 1 t>:-\f 16 !:<' i;t. o?8N c;g !4 te.3"W 1 0 0 - Ir.•'\ -0.H 

t 'c~ f3 A., .... _,. l., c;o !"A • '~Cl\ c;-:i <:.4 t 4 •" ~~ 2 22 6 -C' •I -4.6 
l 3 2 fl 42 1!! N-E t" ~o 4Go5cll. ~9 !"4 I c; .2ow ? 15 A -~.t ~." 
FIX 11.rT 1..SFO FO~ CC"PL TA"." tr:" CF '!"H~ Wl=Jll\ 

• 

N 
0 
+:--

• 



• • • 

NP Pli "'SC 

47 2 I 2!: 

• • • • • • 

T.Ac>LE l!SE-2 

.AOIH· MS:TIC ~FAI\ SnLUTICI\ AT ACl\PIJLCC - 1'>•1 M w~~T 

LATJTUO".' 
LCl'l;GJTUnf: 

II" c;c ~4.1""'~1 
<;<; !5 4 I -~• I e 'Iii 

STA~CA~r · CE~IATJCN 
< c:rcr11;rs 1 

.3. 4 
4. c; 

STANCA~O rEv!ATlrN Cr T~~ ~C.AN · 
( S"'Cr:',..,Cl5) 

c • ., 
I • n 

I. LL P~Clll O:::M PAS!SES o\PF. l I<: Tf D Rf"LClo 

C Ay GIVT €L 'CV'4T JP! JT""r1ATl(l'l;S CfVIAT!C:I\ 
<15 >75 >S >IC SF\5 rF Ar>C 

I .:!3 ;>;>'1 •) l( 

1:04 J J4 l( 

I :'A 9('0 l( 

I :'A C""4•:t x l( 

I .~4 I~ .3 ;~ x 
I ~4 I 4 .-~,) x x 
I ~f: 20 =4 )( )C )( 

I:!'- 2 I ~I) )C 

I J 7 I .Pt' x 
I ~7 I ' 'i H' x 
I :'7 1" I " x 
1 J":P I~"'" x x x 
I ~!-1 ?S'i )( x 
I 38 32~ x 
I ~"I l":~O x x 
IJA I ;04 x 
I J'\ 21 ~ l'I x 
J~Q ;> J;> x x 
I ;?O .1':'4 x 
I ;!O 721) x x 
1:!9 9 ~ ;> x x 

• 

1',) 
0 
\J1 

• 



• • • • • • • • 

T Af>LF l "iC-2 

R'Y 51\TFLLIT"' ---- Al"l'Tl·Hl':TIC ~~Al\ :'i'1LIJTICI\ I\• ACllPIJLCC - f:') M ~l'~c::· 

S~TELL !TE NSr: L4TITl.l'f'. STll,.,CAor. t:"'VlATlC" STAf'..CAPC C:: Id AT :c~ CF 
II.UM 'JE t= L Cl'<G I T\;OF l sr:cr...r~s t ( S<::CfJN')S I 

42 4 ti": 50 ~4 .30~· '!. 0 ? • <; 
c;Q !'4 2C.tl1N 3 • ?. I • (, 

"4 3 l t' 5C c:.~ .t4 ~,.., 4.e ?. • ·~ 
t;Cf C:4 21, <' ~w :! • 7 ;> . l 

E.3 4 J ':: !'O ~4.3:N ~.n 2. "i 
CQ '5-4 20 • .-1 w ~-2 l. 6 

f.14 6 16 '5 c ~4.7~N 4 •I I • 7 
c;c; !'4 I<; el'>7W 3. l I • l 

6'5 Q 1 .. sr. "'4e23N ~. ': l. ~ 
c;o !'4 Je.73W .:! • I l • ') 

• • 

THF "'"'Alli 

N 
0 

°' 

• 



• • 

CAY 

l c; c 

195 
re; 5 
I c; c; 
l <; o; 

• 1 c;s 

• = 

• • • 

~IV KA"A K~rKf 1~?4 ~CSITtrNAL CAlA, 
~rc~ED Tr. ~Al' PJfP 

G~l SA'!' EL c:v <:;EC"' LATtrllr:F. 

11 f <' '2 ?f' "-f IA "(" ~ _,. ~ ?P\ 
J I A e !"A "'l I'(-~ t ., -:=0 "4,bAN 
l <'41! 42 '21 "! - ... 1 6 ~c -= ~~.22t .. 
I! AP (" t'~ <;- ... 1 "'· 5 0 ~j. <;": 4~ 

l 7 l () f3 4 c; S-'5 I"> ~o !J • P l'N 
l 81f '"' 5) •J-!: I 6 ~ c :rn.7E" 

FIX "er l.SFC F r,J:< (C'"'f'UTAT IC:!\ OF 1'1-F. 

• • 

l Af.'LF'. l"ll-:?. 

/.CAl"'l,,LCC, lll F X ICU. 

LC"c; JTUCE !l (TS 

c;c: "II 1r..c11ir. <' 2 1 
r. c; 4 20.?~W .] ?3 
r.9 4 l 7. ii(: lo ;> ?7 
c;9 4 1 ~. :'.' ~ "' 3 I I 
c;c;. ii l F. • (' ;:! ... '2 13 
c:o l l J .pg1o 3 J :! 

lll !' JIN 

• • 

nfvtATf(N F ~ Clll Th ~ lllFAN 
(!!'( s <=CCNO~ QC: ~ O C) 

C1SO LAl!TL~~ LONGITU~f 

I J -~ . .] I • o, 
0 (). ~ J. ') 
7 -~.~ (I. :> 
"l ') • I - -~. ·~ 
I c -~ -1. ;> 

16 -'2 .l •I -1':15.4 

• 

N 
0 
-...J 

• 



• • 

NP 

f 

• • • • • • 

TAHLE l5E-:! 

.tPJTl-llETIC lllfA" !'CLUTIC"• A':APULCC, ~Aif\ FIEQ 

N P..!:C 

'5 

LI\ T I TU,")f 
LOP..c. 1 ... unr 

STANCACC DE~JAT?r.N 
C ~"'CC"-CC:) 

STANDA~C CFVIATTC" CF THE MFA~ 
csrc~~o~• 

If. 50 '53.PbN 
c;c; !'4 l 7.:?3W ". 5 ?.7 

ALL P~GPLE~ FA!SF! AQF LI!'TtO PFLO~ 

CAY r.MT ElfVATICN JTrnATIC"S C~V!ATIC" 
<15 >75 >5 >IC !'fCS PF APC 

l <;5 l 8, ,, )( 

c.2 
I •:? 

• • 

N 
0 
00 

• 



• • • • • • • • 

T/IRLE l~C-3 

B• s•TELLITF, ~~A~ SCLUTIC"· ACArUL((, ~AIP.. F'JFi:::, 

SATt::LL lTf: "'SC 
l\.UMAFIO 

42 2 

~4 l 

63 l 

LA,. t Tur;:: 
LC'NG l.,.UDF 

l t; !::C 53.37"1 
c;~ C:4 IP• :>7llll 

l 'i !: 0 ~3.5?.~ 
c;q c: 4 I c; •"')PW 

I"> !iC ~3.52N 
c; ~ !:4 1<;.0~I!. 

5.,.ANCA~O C~VJATtCI\. 

( SC:Crtd'SJ 

,, • 2 
I • I 

) 

~~Al\.OAQO Cf:VTATIUN C'F THE ~~AN 
( SF.'.Cl"JNIJ<;) 

". ~ 
J.8 

• • 

N 
0 
\0 

• 



• • • • • 

J;/V l<Af\.11 1<f01< r 'c; 72 CIJS!TJ!"t.Al. r:: AT_,• 
"'CC~EO TC THF II,_ IN pt f 1;. 

CAY G~T <; .\ T FLFV (F('.11 L.ATI TUf)fO 

203 222 4 2 20 5-[ ~A ' ;:: 4". 141\ 
2C3 J34 f4 ff; !0-F. 2~ 12 '3 I •..;~I\ 
2C3 4')e 42 Ai; ~-w 21' 12 4<; .J21\ 

•21'.'3 or; I " f4 I J 5-i. 2" 12 ~2.5CI\ 

•2C3 f".'4 t'i 7 N-" 21:l I~ 3. 7t'" 
21'.' 3 t4 2 ;)a 23 c:- ;: 213 12 4 ~. -:- ~"J 

•21'.'3 74E t: !l 77 P..- f ?A I? 4 ~. J3J I\ 
2('~ i: 1r '; 4 .) <; S:-\11 2" 12 4 '; . <; «;l"-1 

•203 <; J A f ') e 1\- .. <"~ I J I • t; ~f\ 
2('3 I 0 ? ;> Ci 7-;!. N-'' 2" 12 , .. ~.71-lN 
2 (' :J 1 !'-<; e !42 ') 0: 1\- .. 2 .'l I 2 "." 0 • 4 CN 
203 I 7 t I) f4 If 1\-1< 2 .-'l 12 A7. 52 ~ 

;:: c 3 I P.J4 !;4 I<; "- r. <' 8 I? 4 ·;. t. 4"-l 
<'".'3 1904 -= '5 ]';' ~-?. 2A 12 "'I • 9 C~ 
2C3 2CIE !:4 5C ~ · - .. ? SJ 12 50 ·'•t'I\ 
:2C3 c: ')!;2 t:'> 215 C::-1\ 2A 12 i; I .. ~ t'I\ 
21'3 c: 13e i:- 3 39 ~-':7 ;>A 1 ;:> ~1.7EI\ 
(;I).] 2:!24 f" 2t 5-111 2A 12 !;J .t fl\ 

• :: FIX "CT t..s<:r: fOQ CO,..PUT.t.T JCI\ CF Tl-~ 

• • 

T ,_PLE l f; A-I 

5ANC t5LAl\Oo "'IDwAV 

LCf\( lTLf.f TT CTS C:T50 

P'7 2 l Ai,;>2'11 c 0 I) 
I -Y 7 :21 4 i> el'.' OW 2 0 0 
17 7 2 I 4 7. ;> 2 i. 2 c 0 
177 21 " <; • ('? .. 2 (I 0 
177 ;: 1 ~t.7~~ 2 0 ') 
177 2 I 4t.f''1\ol 2 r (I 

177 21 SC .~ i ;>W J 0 ,, 
177 ;:: I 4F.4 2 w 2 fl a 
177 cl A~• C &? \ti J 0 () 

177 ;:: I ~3. 7~\11 " 0 a 
177 2 I 4f ,F-A\O ? ".' (' 
177 ;:: I 'O C •I 0 w 2 0 r. 
177 21 4 f; . ~ o4.W ? I) c 
177 <'I 47,tnw 2 0 c 
177 21 4f,f0W 2 0 0 
177 C: I 4<;.44"1 2 I) 0 
177 2 I A e. 1 21o ? c (I 

177 21 4~ .<;Al\ 2 I) 0 

~F"llN 

• • 

CF'VJAT!C'>I ff;(!I Tl-IC. ,,~A~ 

( tr~ 5C:CCNO" ·1F Af'CI 
L.\TliU'"lf LC'>IGI T\.Jn!= 

- I • ;> - I•? 
I • 5 - 0 .4 

- I • '> -1.2 
2 •I '.I. !'> 

I :~ ,4 ~.] 

-1.8 - 1. ,. :. 
-a. r. ? • I 
-1).4 r,." 
11 • f -~.] 

- I • ~ ~ .I\ 
() . ') - 1. '1 

-;>. f' I• 7 
-o.o - I. ,.. 

1 • ~ - I • -~ 
0 • I - I• t 
I • I I• 0 
I • 4 -0.J 
2.~ I • "> 

• 

,..., 
I-' 
0 

• 



• • • 

NF I\ l\SC 

1e 5 13 

• • • • • 

'T.11 F.ll <: II'· r= -1 

A~tTH~FTIC ~EAi\ sr.LUTICN AT ~lnWAY 

LATITU"lf 
Lr ... GI'rUfl"" 

2e 12 "in • . ~1~1 
177 21 48.40\ll 

STANOAS:O CtVlATTCN 
(SECCNCS) 

l • .., 
2.0 

STANCAS:~ CEVIATt~~ ~F T~~ ~~AN 
(St.CONCS) 

IJ .~ 
c.~ 

ALL Pt::CPLE~ PAS~~S A~E Ll~TED AEL~~ 

C AV 

2'):1 
203 
2C:J 
2t:~ 
2C3 

GPJT 

;> 2?. 
51A 
1':04 
748 
"~A 

rv:vAT tr.I\ 
<15 )7':j 

x 
x 

)C 
)C 

I TES: AT ICl\S cr:vlATICf\ 
)5 >10 C:E.CS ('F AgC 

)C 

x 
)C 

• • 

~ ...... 
...... 

• 



• • • 

S,&TELLtTF. NSC 
"UMBEt:; 

42 2 

54 4 

' . 
~3 3 

64 2 

f' 5 l 

• • • • 

TIH'L'° HC-1 

A~ITH~ET:C ~·A~ SCLLTIC~ r~ !:ATFLLJTr. ,&T ~TOwAV 

L4TTTt.llL <;Tl.NC llf<r.' CS:V!~TtCf\ 5.-Al'C aco OF.Id AT !IC"' 
L r:Nc t rur.ir <~rC<:l'n::>I (!:FCO"'D51 

ra " .. 12 
4 r,. """"' C • ,a '). '5 

177 2 I 47 .0 -\W c. ~ ., • 2 

2-'l 12 4<; 0 <;?N c." 0.4 
177 21 t1i.J?.W c.~ ~.4 

2 >I 12 llt; .44~ '=. c 0 • .::\ 
177 ? I '• t. • ('ff...,, ".:. ~ o • I 

21:1 12 4<1.P.6N · r •" ~., 

177 2 I 4 7. "11 '11 0. -~ n • ;> 

2P I? 4c.ei;~ c."' 0.~ 
177 21 47.14111 (':. 3 ('. 2 

• • 

Cf" THE ~l';AN 

• 

. . . 

N ..... 
N 

• 



• • • • • • • 

T /I l·lL f I 7 A - I 

f:./V 1<"-1\A K::f'Kl I<;7, l ' CS!T•Cf\AL C1'Tt.. l"AP!'"'T!'• TJlt-tT!. 
~ccgtn PC~T SICE Tr Nnr:.Tt- FNC CF t.IAI~ ~t-A~F 

CAY GM,. S/IT CL r=y Gr.Ct.I LAT! TUl'.:F. LCl\GfTl.r.E' n c-r s 

21 10 4 f4 5~ 1\-1; 17 :!? 2.-: !4 s I '' :; 0 ~ 1 • <;., .. 2 :! I 
2 I 12~ 42 5') 1\-E 17 :!<' ?e 1•C5 1a9 0 ? I .o;>w 2 :lJ 
2 I 124E f4 42 ~-..-: 17 .:!;:> ·:>•I 25 1 ti<; A 22.74W ? :!4 
21 I JI n 42 :J( !=-r.: 17 32 1. 2f:" l ti'} 4 2 1 .~-:-- 2 .:!2 
21 14 J!: f4 I" !'-lo I 7 JI 5'1.5F '5 14L"l 4 cC • 7')W ? 26 
?1 145(:- A;> ;>?. ~-w I 7 :!? ~ • ..::ct: I" ".'.I 4 ~?. (' '.1 ~ ) 2P 
21 lf'22 !'4 44 ~-F 17 .:!2 o .ec<; I A '1 4 2 2 .of' ill 2 311 

• :: FIX fl,, C"T l. <;EO F •1P (Qt.lf"UTATtC" CF Tt-F "f A"· 

• • 

n~VIATl(N Fl"(Y THF ~~AN 
Cl" srcrNn~ nF A~ ~I 

CT50 LA.TtTUOf Lf'N<i:-un!: 

15 1 • 1 c. 1 
16 ') . ., -ri ... 
17 - I • _. I). 9 
15 _,,. ;> -C •I 
12 -1 • 9 - I •I 
13 2. '+ I) • . J 
17 -r.o:i ,, . ) 

• 

N ..... 
~ 

• 



• • • 

NP h "SC 

7 0 ., 

.. 

• • • • • 

TAP.LI= 17E-l 

~~!T~U~TfC ~~AN S~LLT!C~ AT FAFFFTl=o ~AIN ~~A~F 

l I.TI TIJO!: 
lC'lloGl''UDE 

STA ... rA~r. DF.~lA~!C,_ 

( ~F-CCN'ns, 
~TANrA~C CFVl4TIC~ (F T~f M~A" 

( <:::=:C ·lNO~) 

17 32 '•'="" t•c: 34 21.e,,w 
/' 

1.e 
(I • " 

All f'"'rr1t.f'4 FA!'S !". 5 l\FIF. l fc;Tf r: fl!':l ·1W 

OAV C.~T F"l.[VHlrf\. lTrPATIC"C rrvtATIC" 
<I&: >7" >5 >to cccs rF 4PC 

c." c.? 

• • 

N .... 
~ 

• 



• • • • • • • 

'fAPLE: 17(-1 

BY SATELLI'f~ --- tQT~l-MFTIC u~A~ ~~LUTTC~ llT ~AFFfT~, M~IN •HAO~ 

S.llTELL JT!'; N"'D LAT nur t=: 5TAll.C:,H~C C'::\11.ATIC" STA"f",tll:I) l: f \llATT'"'.; 
"'-~~EJ; LCll.GITun<= csr:CCl\r.S) C~!:cn"t~Sl 

42 :! 17 .. r -.: c," 2S 1 • ~ 0. Q, 

1 4 <: :!4 ;i 1 • "'2W r; • .3 0. ;:> 

!°·6 I I 7 :!(' ? • 41)<:; 
I 4Q :!4 £I •" ?.W 

f4 .~ 17 .. r -,. 2. c;rr; I• J c.~ 
I ~ ·1 :io :: I • 7'2W c. :i ". 2 

• 

CF Tl-F lllfllN 

• • 

N ..... 
l.n 

• 



• • • • • 

P/V I< A 1\11 K ECie: I 197 3 FC!';I TI CNllL r:ATA, 
"Cf:PE') AT Tl-E FU fl ncc1< 

CAY CMT st.r o:;L FV cs:c~· l•\TfTU~f" 

151 l., 34 ~ 3 2A 1\.-111 17 :-: IA,7C<; 
l c; l 1 1 l P. f. .. , A3 1\-1= 17 ::? l <;,A 2C: 
151 l 31'4 t3 2-, N-w 1 ., ~2 1 13.t~ :; 

* 1 5 I If ::!2 t4 77 1\.-F P' ~? 20. 1 e:; 
1'51 1 7i: I' 4;'! 54 f\-C 17 3" ,_ l'•,7f-'S 

•151 l '3 2 C (' 4 7 N-W l"' , I ':'. 7. J '= C'" 

* l C: 1 1e!':4 t.r. I 4 1\- ~I 1 ., :a ;~ J~.~2S 
1 !: 1 1 92f. "'4 f) 1\.-1= I~ ~? 14.~4~ 

I 51 ~ CJll f <; 2C: C-~ I 7 ~?. t t&. 4 ~ '3 
* l !: 1 2 11 A ! 4 1 t 1\- iN 17 :! .... "; 17.22~ 

1 <; 1 2220 t '5 ?7 ~-"' 1 ~ .-~ ;) 11.~oc; 

I ! 1 ;::~,,;: '~ :11 ~-c 17 :;> I J ,-:; I'S 

? 4 f' f' I ?!: ~- .... I"' ~ ;> 1 .l.4 4 c: 
2 4 If' f:ll (: e "-f 1~ :';> 1 2 .~45 
2 641' 4~ 3E !:- ':. 17 ~" 1 l. 2" '; 

* :: ft)( 'ljCT ust o FOP cr,,,PuTA ... JC" CF T t-f'. 

• • 

T/.f:'LF I 711 -;> 

rAPf"'TF., T~t-IT?, 

1.C". C: lTlJCF IT c.,. s 

I 4c 34 I I , !'~'r. ;> ?f 
11.".l 34 11.Dw 2 30 
1 4 "l 34 <;. (-".> ... 2 23 
10-; ~~ 3 c. (; ,, .... r- JI) 
14~ 34 II oll)W 2 .)';; 
I 11 ! ~4 1 2, c n"' 7 () 

I "c: 34 <; .4 ~~ 2 19 
1119 34 I I, 5-'\I. 2 33 
14' ~4 Ir: ,5;, w ?. 21< 
I~ r, 34 c. r' ~ w 2 15 
111".l 34 c; ,( 0 II ? 26 
lilC: 3A <;. Jf. \I, 2 3" 

14G 34 I 0, 1 4 v. ? 25 
1"9 34 l 2, II ;>w ?. 36 
1" <; 34 10.14\1. ?. :u 

,.,r.,~ 

• 

CTSO 

"' " f, 

J 
14 

() 

fl 

1 Ii 
12 

,; 
6 

14 

Q 

17 
11'-

• • 

O"Vl"Tff'.l'-1 FQr:"' TH A4'CAN 
( I I\ !. r: ( f:NIJ" ')F !;'() 

L.\"!'JTl..DE LONGI Uf.'!: 

c • <; I • ? 
1 • t=! 0." 
1 • n -1.1 
~ .~ "0 ,(' 
'l • ') 0.4 

- t f • ~ ?.2 
-( . ":; -1. 2 

c:. 7 'l. ~ 
(". 2 - o . I 
~. !') -1."' 

-0.4 -I• I 
- c •. ~ - 1 , 1 

-r:. ·~ -'l. r; 
-1 • 7 I•-. 
- I • r: -r,5 

• 

N 

""'" °' 

• 



• • 

NP 

15 

• • • • 

TJl(!Lf" l'.'E-2 

ARIT~~ETIC ~fA~ SCLUTICI\, ~~HIT?. FU~L COCK 

N l\C:C 

4 I l 

LAT! TllO" 
tCl\Girunr 

17 ~? 14.??"i 
!A~ ~4 10.E~W 

"iTJl~~Jl~D DF~IATICN 
(<;FC(tl.05) 

o.~ 

1.c 

• • 

STAN~Arr c~Vf\Tl~N CF TH~ MEAN 
(<;~Cr.~0~1 

0.3 
r, .3 

ALL Pr-''"!flLF" PA~!"r.C anF. L I<;TF!) r~eLrw 

fl JI y l,Y.,. 

It::! ? 
1~2f 
l f'<;4 
21 14 

• 

" L::VATllN 
<Ir, > 7 <; 

)( 
)( 

x 

)( 

ITl'. r,AT!fl\f. 
>S 

x 
x 

CFVIAT(rl\ 
>l" SFCS ~F A~C 

x 
)( 

• • 

N ..... 
-...J 

• 



• • • • 

"'" SATFLLITfo "c Af\ 5CLU.,. I Cp..; • 

S.llTELLJ"TE NSO LA"'T'!'U!"lF 
"U~f'EI' LCNG!TUOF 

42 ;> 17 
,_ 
- c I 4 • !'.'l c: 

14Q 34 1c.r~ 2~ 

54 I ,., ·-- <. 14o7fS 
14"' JA 1 I • IC w 

f:? A 1 7 . --r 14."G<: 
1 49 34 10.:;~w 

f4 I 17 , --" J4.7fS 
t '•-; 34 I I •I 0 W 

f's 4 1 ., 12 111•5cc; 
I ~., .14 1~.•ew 

• • 

"! f.f'LE' 17C-?. 

TMnr!. "f. I " WHAf.f" 

STo\ ... rAr.D rl.'VIATICI' 
( 5ECCl'l''lc: > 

I • I 
c.1 

c.c 
( .... 

c • Cl c.,, 

• • 

11111'!1 

<;TAf\r.A~C C~~IATICN (F T~~ ~FAN 

I 5f'OC"'J!:' 5 I 

').q 
0. <; 

(". 5 
'). 3 

'). <; ,.. . , 

• • 

"' t-' 
00 

• 



• • • • • 

P/V KANA KF~K! 1;73 ~r5tTl'.."Al r.AT~. 
~CCPFn PO•T SICF Tr S!TTC N~. 2. 

CAY Gi"r 5AT FLf?V r:~r"' LATTTUI) ': 

c; 1 
• <; l 
• <; 1 

(j 1 
c; l 
c;1 
c; I 

• Ql 
• c;1 

c; l 
c; l 
<; I 
91 
c;1 
9 I 

• c;2 
c;2 
c;2 
c;2 

• <;?. 
c;2 
c;2 
c;2 

• <;2 
<;;> 
c;;> 
c; ;> 
c; 2 

• c;2 
• c;2 

c;z 
~2 

• oz 
<;2 

c;3 
• 9:1 

<;J 
• <;3 

c;3 
c;3 

• r,3 
• c;3 

SJ 
c;3 

• c;3 
• c;3 

21P 
4(1 0 
!;4P 
! I 2 
12? 
7" F. 
C:f'(-

lC32 
t;: 1 e 
1!:21) 
1 7'; f: 
1732 
1 <;IC 
;: ca; 4 
22?C 

f 
::c" A" -... -~ 
~z;;: 
(- 3( 
7C4 
PU; 
<;4;: 

ICCP 
112f 
1434 
I t:i I ;> 
1! 2 2 
1 7"~ 
IP2E 
:: cc ( 
2132 
21!:! 
2:' IP 

c?IO 
~~~ 
41 'l 
!:4t 
t I 4 
7JC 
ec2 
f'~6 
<:le 

1040 
12 31' 
IJ4e 

,., 4 
4 ;> 
~2 
!:4 
(-5 
~4 
(<; 

I' 3 
t .l 
42 
42 
!:4 
t: ~ 
t s 
( :.1 

63 
42 
4;> 
!:4 
f~ 

!:4 
f" 
f.'!
f:5 
(3 

"" 42 
(II 

ii? 
t '.1 
f ; "i 
f-3 
f5 
t:l 

",, 
4 ;> 

"~ 4;> 
c4 

t !" 

~" F3 
t"i 
(-3 
I' .1 
t4 

2 l 
f., 

c 
4 .. 
~? 
I c 
2':. 
67 ., 
3 4 
2" 
?. ;; 
~c 
.:!f 
74 

I C 
?7 
3 2 
I~ 
I l 
=~ 

"'" "?2 
1 

2!: 
3<; 
7:! 
C' 3 

11 
7-:0 
2Q 
~ 

~I 

.3 1 
l'F. 
2e 

7 
'5 7 
4<: 
l 4 
I 1 
1 7 
f 'O 

7 
1 4 

~-~ 
-;-~ 
c-11 

~-= 
~ -"' 
~-w 
"I-lo 

"-r
N-lo 
"1-F 

"-'" N- .= 
c-_ L: 

~-~ 
s-::: 

s-
~-c:.:: 

~-" 
f-f 
N-'C 
~-II 
11.-111 

"-[ ,.. _.., 
11.-lo "_e 
0\-11 
N-11 
"-II 
s-: 
~-II 
c:-~ 
S-io 

~--
~-F 
~-': 
s-i.. 
5-lo 
~-c: 

"-"' ~-Ill 
1\-f 

"-"' l'\-ilo 
~. -11 

11.-r: 

2;1 
2 .1 
2 .i 
?. .! 
2 .! 
23 
2 l 
2 1 
? ! 
? 1 
? J 
21 
21 
:? 3 
21 

2 j 

2.1 
23 
2 l 
2 1 
?J 

2 ~" 
;:> .~ 

2 .1 
2 1 
? 1 
2J 
2-' 
23 
23 ,, .) 

2 .~ 
?3 
?l 

? I 
21 
2J 
2 .1 
2J 
21 
?J 
23 
;>3 
;>:< 
2J 
23 

~c 

::-~ 
3q 
.J~ 
:? 
3<; 
3"=1 
"! ') 
:!'"i 
3~ 
JC' 
.3; 
.:!"? 
3c 
!'..'I 

J C 
)G 
J1 
~<; 

~o 

3 ·1 
~I") 

.~ .. 
3 .1 
3c. 
~<; 
3; 
J<:; 
"!" 
.~ "': 

:2G 
.'i ·) 
JC 
~c: 

~l": 

.:!<"; 
:ic• 
~r. 
JC 
JG 
;>c; 
3c 
~"'.: 

-=-~ 
:'A 
J<; 

12 .Jnc; 
l.~.'!fS 

~ ~ ."cc: 
I 2 .•: f: '> 
1 " • 11" s 
I I • '12 S 
I 5 • I .-."l c; 
I ~ •,.; !'" c; 

0 • ~ e.. c; 
1 ."J. ·':° r: ~ 
I~. 'l" S 
I '4. 7f' <; 
I J •? r. S 
12.tfS 
' ~) . ;.> 4 $ 

.... ' lt:. 5 
I J • •.! 0 <> 
I 2. «CS 
1 C! • F I\<; 
I I .. ? 0 S 
11 •I f'lS 
1 !j . ~,, ~ 

1 3 .74~ 
4 ;? .I ;>c: 
J .3 .7 2S 
I ~ • i' C <; 
I ~ • ?0 S 
I f.. I 4 ': 
1 1: .44S 
Ir. .4 4 '> 
1 I • 0 4 S 
I J. t · ;;> C: 

1 7'. ·~ ~ ·= 
I .~•.?"' S 

I;;>. 4 2-:; 
I:?• Cf<; 
12.7'::''3 
l 6 . 5 ')') 
I I.!' 23 
1 4. I 6S 
I I• 2;::s 
12. ~ 4c: 

14 .(· 4 '5 
14.7~5 
,"1 c; • ~~:. s 
11 el ''.'5 

• 

T ii HU'' I "A - 1 

AlliTr;FO.GA~Tft. 0 

t c"r:rrucF 
7~ 
7C 
7'.) 
70 
7:) 
70 
70 
7,.. 
7C 
7C 
1 (' ..,,, 
7C 
70 
; r:: 

"'0 
70 
10 
1 C 
7(' 

7C 
7-, 
70 
70 
70 
.,C 
7') 
7r, 
7 (I 
., (I 

7C 
70 
70 
70 

70 
7C 
10 
70 
·1c 
70 
70 
7(' 
70 
7C 
7C 
7 () 

24 
24 
C:4 
24 
24 
24 
;>4 

"" 24 
24 
;>4 
24 
211 
£4 

2 '• 

24 
24 
24 
24 
24 
24 
24 
r,A 
;;4 
;;>4 
24 
24 
C:4 
;; 4 
24 
2" 

"" 24 
;>4 

24 
2 4 
2<1 
24 
24 
24 
24 
24 
24 
24 
C:4 
24 

11'. F- 4 w 
Pef4W 

2C'.71>\oi 
1 'l eC'l·· W 
2 c .1. ~ \\ 
2~e.3?W 
?0 .4 r. v. 
?C.f4~ 

?2. !' f)"" 
2 I • 1 :°4 II 
2 r.. !" '! w 
;>!"'. ." ') w 
I I'. 7 'l 1N 
< I • t .,.,. 
I <; • ;.> f-11 

2.:: .4 ~·. w 

1°.7 2¥1 
2 1 • J °"II 
IS,~· ;) w 
If• 7 !:' w 
2 I • i: 4 v. 
~ 1 • 1 ;"' flW 

;>r: ,-.r.11 
3t." /4 w 
2'0 .2 ? # 
I c ,t- qw 
2 ~. l ~ ~ 
? 1 . -;6w 
; f. 1 F- ft 
I 7 .'~ 11w 

2 4 •I" W 
I 7, 7 '.1.,. 
1 e .r.t:1.~ 

:' 1 • tl4 w 

IP. :10w 
r.. 7nw 

2 1 . e4 w 
211 .t-:)-. 
I " • r ~,.,. 
2 I .<~;.::· W 
IC:e2 '>W 
:> '='. 1 c ... 
2 I •fl .~ \ill 
1 c • ?6\11 
32.2~11 
1c;.r. e w 

*: FIX Nr.T USED FOR CC~>~TATIC" OF T~€ ~FAN 

• 

OlfLF 

fT CTS 

2 
&; 
? 
2 
2 
? 
2 
I' 

!i 
2 
?. 
2 
2 
2 
3 

2 
2 
2 
? 
;-! 
2 
2. 
;> 
4 
2 
2 
2 
? 
3 
t• 
~ 
2 
2 
;> 

? 
6 
3 
2 
2 
2 
2 
f: 
? 
:: 
7 
2 

2'• 
2(1 
I 1 
?<1 
21:! ,,,; 
?fl 
?'I 

4 
~I 
29 
27 
3] 
~~ 
?Ii 

11'. 
;;>~ 

::! 1 
2 1 
14 
34 
3-'4 
:'.' I 

0 
2(: 
31 
15 
2P 

0 
I 7 
:>o 
25 

'I 

"'' 
?5 

0 
15 

f' 
]4 
~ ) 

"1 
If 
24 
~~ 

c 
14 

• • 

D~VT4T![~ F~r'°' THr ~rAN 
II~ ~t <~Noe n~ t.~Cl 

CTSO L4.TfTLlll" l,,N(;lTll"lf. 

l 1 
0 
4 

I .i 
14 
12 
11 ,, 

I 

I'' 14 
I J 

I " 17 
I 

7 
11 
14 
l~ 

17' 
15 
14 

(I 

1 l 
9 
') .., 
0 
'I 
I 
A 
3 
3 

..... 
0 
I 
I 

1"7 
l'; 

".) 

7 
11 
l~ 
c 
2 

-1 • 4 
r; • r. 

IF.. 7 

- I • ~ 
c: • <; 

- 1 • , 
I • ':> 
I • .-, 

-3.7 
-C: •I 
~.3 

I • 0 -"' . " 
- I • 0 
-I • "i 

- .3. 7 
r: .1 

- I • I 
-(". ~ 

-;>. 4 
-2.~ 

1 • c; 
O,Q 

-~1.,; 
;;> • ) 
0 •I 
2 .? 
:? • 4 
2.1 

- 3 . 1 
- 2 .7 
- ~ .1 

'I.~ 
- I) • , .. 

- I • 1 
- I • r.., 
-r.. ~ 
1. 1 -~ . .... ~ 
0 • c; 

- ?. • 1.; 
"'.' . "' 
': • <.1 

1 • I 
-~4. 2 
-2.6 

- I• f. 
- I I •" 

f.4 
-?.l 

"". c; 
J • n 
C' • I 
0.2 
? •I 
:1 e A 

~-~ 
-0 . .... 
-1. ~ 

l . ... 
- I. I 

~. 1 
-1.1 

' . " -o. -; 
- l. 4'. 

1 • ~ 
C.7 
r • . i 

1 £). ? 
-:1. l 
-":'. 7 

2 • . .,, 
I • r, 
" . " 

-2. '3 
J. -i 

· ·?.. 7 

- I• 4 
l. 4 

-2 •I 
- 1 ·-: . ,:, 

I • 4 
4. =? 

- 2 .J 
I• 5 

-1.1 
-v • . 1 

I • 4 
-1.' 
I 1 • 'J 
- I•) 

• 

N 
t-' 
\0 

• 



• • 

CAY 

c;J 
93 
c;3 
c;3 
c;3 
<;3 

• = 

• • • 

P.1\1 KAii.A l<"'(ll<t !<;73 l=C<;JTIC"lll r.\TA 0 

fllCCPfD PC~T SIC~ TO 5!TtC NGo co 

G"'T SAT "Lc:v (<; C" LAT'.7lJl)F 

1 ~It 42 37 N-r- ?J )'; I 4. 7C <; 
1!'3t: E4 sc; "-!!< 2.1 3c I !: •II P. "> 
170<: 42 2:! P\- 'Ill 2J _:'lC I'$•" 2 <; 
1734 !4 21' N-" 2:- y: I"'• l'.'c 5 
1918 f5 6 -~ ~-i:= ?.3 3n 1~.1~c; 

ctCt" f '5 25 s-• 23 .,, -- ~ 11 • 94 c: 

FIX l'<CT I... SF'D FCP CCfllFl.JTAT IC"!\ r.F" Tt;E 

• 

TAPLf t~i-t 

Al\T[FAG~STAt 

L("GlTL.CF 

7C ;:4 2 I • :>t"" 
70 24 2 I• I 9" 
70 24 2Co7"'W 
70 ;: ~ ct.20~1 

70 ;<4 13.c8'A 
70 ?4 ~'l.t'2W 

N".Afll 

• 

(C"CNT.I 

Ct•!Lr:: 

IT CT5 

? ;'!~ 

? 24 
2 2~ 
2 0 
? 0 
? :! 1 

• • 

~~VlA1tCN FFC~ THc ~~AN 
ltfll s~cn~oc ~F 1.r.c1 

("150 LATt-uor- L!".·~GITlJn~ 

J l • ,, I •., 
n I •>-I o.~ 

13 1 • ..., ". 4 
0 1 • '• 'l. A 
(' 1 • 5 _..,. ::J 

I!> - I • e ,, • 4 

• 

N 
N 
0 

• 



• • 

NP 

!!2 

·, 

• • • • • • 

TA!1LC: lPE-l 

IRIT~~!TIC ~~Al\ SCLUTICl\1 A'TnFAGASTA, SITIC NC1 ;>, 

N l\SC 

1 ~ 31; 

LATITUr.f 
LC"GITUI)" 

23 ~9 !J.7CC: 
7C 24 20.aow 

3TA"lr.Ar.r DEVIATIC" 
(C:~CCND51 

lo4 
2." 

5TANCA~O CFV!A~lr" CF T~E Y~A"' 
r ~ ·:: cc,.,Dc: 1 

c.2 
C.3 

ALL nr. ".•'L FW PA<i';~~ '" ~ L tsp·o R"'L ClW 

r. ~y (,':II T' CL"VAT !r:'"I ITFr.'ATIC,,_S r•· vrAT!C" 
<15 >75 >5 >IC C:FCS f")F Af'C 

c;1 '• (' ("' )( )( 

r.1 ~ '• ' i )( )( 

';I IC' "'12 x 
<;t l ;> I " )( )( 

c2 i \ x 
".;2 "'~6 x 
<;;> IP'l" x x 
<;;> !75P )( 

<;2 I~ ?.f• )( )( 

c;2 ;: 1'31i )( 

c;] .i5f .• x x 
~'I !'Al' x 
c .l RO;> )( 

c; 3 A'5(· x )( 

r; .3 12 ·'() )( x x 
c;3 l .'4 'l l( 

• • 

N 
N ..... 

• 



• • • • • • • 

"fllAL':' IA<"-1 

ey SAl~LLITf, M~~h SCLUTIC .... ~~rnF~GllS"'~. SITlC NG. 2. 

!;l\TF.LL tTF "'50 lATl"'U[;".: S"fllNCAf.'r C'=Vll\TIC" S'"A"CllDQ rF:'ll! II .. tr."I 
f\UMf'Ef; LCNC JTUl)•o (SFC("hl)5). I SECCll\IOS) 

42 7 23 ~ -- .., 14.~qc; I , I o.4 
70 211 ;:, l • ~~ w I • 1 ". 'l 

~· 
7 ;_:'.) 3<; I"•?~-= I , 1 n.~ 

7~ 24 2 1 • o~w 1 • 3 I)." 
~3 15 2J 3c 14. 1 OS 1 , 1 '). c; 

70 24 21.11~ 1 • 4 0." 
64 £:: £3 3c 14 .t I'S I • I c. c;. 

7C 24 2 1 • 1 1 W 1, 4 o.6 

t. 5 I I ;> .1 3c; 1 3. >'! ?<; I• 3 ('. 4 
7C "4 2c.7rw '. ~ f) •A 

• 

CF T ... E 111=11111 

• • 

N 
N 
N 

• 



• • 

CAY 

119 
119 
119 
119 
t 19 

121) 
12') 
120 
J;>O 
1 21' 
I 2() 

•120 
120 

•120 

• = 

• 

.. 
•. .,o •' .. 

• • • 

T.Sl'LF JCA-l 

~/~ KA~A K~OKI 1Q73 ~CSITIC~AL CATA. EASTF~ t~LA~C 

• • • 

s ... t~Gl~G AT A~CH'l~ TN ccrK ~~v. c~css ErA~INGS gy JnHN c. ~Q5F 

!"'IEVlllT I Cf\ F~rr; THt M"'AN 
( ! ~ ~ ':CON(l!' 'lF Ai:;>() 

GlolT SAT . FL r-v c;i=:" LAT l Ttl cl<:: LCl\f. ITLr.c IT C'.1"5 CTSO LATITUl) E l P-lG I .,.llD~ 
'\ 

11'!;> 4 'ill . 3<: "-'= ? "' " J 1 • c; ~ (~ ire 2fo ;: I •If-' "' ;> ?.9 14 I • f ?.? 
l 94 4 f" ?. 1 S-F ~7 Q 2 "· ."!4c.; l c Cl "'' 17.'';.>w ' .l/'I l " - 1. ;, -~.':") 

2014 "4 ::! l "-" 2:' ~ i., ·"; • .J;.? s 1 c (.; 2r! J t. • ,c.11: ~ ?. '" c; - (' • f: - ;- • ? 
2 l 3'l f5 44 S-'A 27 p ?~.7ris I ')'1 ';!(· J e. ~"". ,! :it:: , , - I • ·7 -r. ;> 
:;; 2 ~~ f: ~ 3f' ~-r:: 27 ·'l ! I• '• 45 IC' '-F: I 7. c2111 ;:> .1 0 'i J • ., -~.~ 

22 f3 23 ~-Iii -;>7 " ~ 1 • '\,,cs t cc; 2f IP. 1 2 111 2 2'; l~ , . ') -~. -~ 
33f f4 57 ~-;:; 27 "' 

.3 ;•. ;.> ;:> s 107 ?f1 1 p. 7(> lo ? .1.1 IQ I • <i ,., ... , 
4J4 42 34 ~-<-: 27 c 3~.~4'3 1(0 Ct 1 ... t 4 ... 2 31' 11 ~ .If. -2.1 
!'?4 t'4 1 t: C:-\.t ?7 I" ? :l. :! ? c; I ()Cl ;:>,. 2?.. :'l;:>w " ?2 1 I - : ~ • t _,. ") 
~~4 ~2 21 !=:-'A ;:>? Q :: 2.?? Cj 1 c <: 2 I'- 1 E .c t': Iii ;> 21 7 I • · ~ ':. ") 
I' I 2 '04 2" ~-': 27 ., .l I • c: i! <: I (lo ;>f· I 7 • ~'IW < 2'# 14 (\ • 7 -'). ·") 
1re "" 7 ,__., ;>7 ~ ? c. 7 r." 1:c 'f: l 7 •ti l'-W <:; c ., 

- Cj . 1 - 1 • !) 
751" ~4 v; 5-W 2:' p ?".76S I C'J 21'- 1 f. c; 4 w ;> 34 17 -'). 7 ". 1 
f 'SO (5 7~ II.-" 27 <I 3:l. P'5 !(<'.; ';'(, 2E•1'6¥1 2 -~O 1 2. Fl I')• 4 

FIX "CT USE' C Fl")!< (ClolPUYl\T IC~ 'lF Tt-E" "'"'A"' 

• 

N 
N 
w 

• 



• • 

NP 

14 

• • • • • • 

'TAl'.'L~ t<;E-l 

,u:tT~ll.ETtC !IC:A" SCLUTtr"· FA 'HF.C< !SLA"f.· c:rcK F.AY 

" fl.SC 

?. 1 2 

L~TT'TUDC 
Lr~GirUDF. 

27 P ~~.4?S 
a~c ze a~.~!~ 

~TA"r.A~C nr=vtATtCN 
( S!'CCl\OS) 

1 • f 
1 .1 

ST~NrARr. ~~VTlTTr" CF 'T~E ~F.AN 
( S"C '.1"1'")S ) 

c.5 c.c:; 

.\LL l"Rt~·~u="i ~A55t:S Ar.F LISTcD fl':LGW 

Cl-V 

12C 
12? 

GY~ 

7Cf 
~-::o 

fLFllATICN 
<t<; )7!' 

x 

tr!'f<ATl("S 
>5 

x 

CEVIATIC" 
>to s!'cs rr= "o-:: 

x 

• • 

N 
N 
~ 

• 



• • • • 

BY SATELLITE, "'EA" SCLUTfCho 

SATELLITE NSO LATI TUOE 
hU"'BES. LCNGITUCI: . 

42 ? 27 e :? I ."i3S 
IC9 2 f. l 7 o!', "iW 

~- • 27 B :?lo21S 
1C9 2f 1 q •I :?w 

e:? 2 27 fl :?t.535 
IC9 2e 17. ~ 5W 

e• 2 27 e :ll 0535 
IO<; 2e 17 .!' ": w 

f!: 2 27 e :?I o5.JS 
IC9 2f 17o!S5W 

• • 

TA OLE 19C-1 

EA<;TER ISLANCo CCCK 

STANCAFIO r.EvlATICI\ 
(SECC"CSt 

1.0 
2.0 

1 • 1 
2.• 

1.0 
2.0 

I .o 
2.0 

1.0 
2.0. 

• 

BAYo 

STAhCARO CE~IATI~N 
(SECCNDSt 

,, • 1 
1.4 

0.6 
1 • 2 

0.1 
lo4 

0.1 
I• 4 

0. "!' 
I• 4 

• 

CF THE _,EAN 

• • 

N 
N 
\J1 

• 



• • 

f:AY 

14:? 
143 
tAJ 
14 3 
t 4 3 

144 

• :: 

• • • • • • • 

lAPLF 20A-I 

r::./11 KAl\I' l<f:Ol<J I<;"'." .:! H"51Trf"Al f:o\T.O• l'[T(A[f;f\ (5LA"f) 
s--n·tGT"G AT ANCHCf: TN P.'"U"TY ( ' AV. (C(1!;<; AF'/. .. !'-j(,'; 13Y .JOHN PC<;!".. 

C<=VJATICI\ "'Fl'.,.. Tl-'<: ., "'11 t.i 
( ! ... ~l'"Cf)Nrtc: "F Ar. r I 

(~T SAT ELFV C:"'C" LA.TTl.-Cf L<:"C:(TLCC TT c .. s CT<;O Lii. T TTU':\ 1o L fi"li:;I TUN: 

I 72C 4? A4 "--- ;>« :> ~~.t:.1 es I (' " Jf.4<'11 .l 2'; 14 I • o r,.] 
1 c;r e "'4 73 "-"' ?. ·;; 3 !::?. ;?~c; I " 5 :J Q • !> ~' w ? 30 14 r.. 2 ?o<\ 
I c;5 I' "'!' :':! ~-i:: ?"i J 51 • .?4<; t c "' .'!f .24111 ? :IC 14 -~. ~ 0 • I 
<:142 t"' ?4 ~-Wt 2« 3 51.725 I (I <; 30: .<'2W 2 27 l <! -(1. 3 _.,. 3 
223C l'J 44 ~-:: 25 :i <;I• f. Cc: l (' 5 33 .77.,. 2 31 14 _,.,. 4 -?..4 

It <!'3 I c; s-111 2'5 j 51.425 I 3 ") 5 31' • 1 °111 2 24 I I -r.. t o. n 
FIX NOT lJ SEC Fl'.'I'. (J)olFUlATTrl\. CJF Tl-<: "'EAN 

• 

N 
N 
0\ 

• 



• • 

l\F 

t; 

• • • • • • 

T IH-, Lr: :?l'l:-1 

AJ;JTHlll':TJC °"fOAI\ <;rL\JTI("'• PIT(A!t;ll., IP> F.'(l.l\TY "'AYt 

I\ "s r 

0 f 

LATT'l"llr'': <;TAl\Cll~r. ~EV!llllC" 5TANf:Af.iC fFVJ<\"lC" CF 
l.f "-GI TlJf)F ( C:FCCl'l:OC:) <s:=cr11.r:c;) 

2'5 "! 5 ?.. \;2~ I • 0 r. ·" I 311 c: ~'! • I 7\\ I •,: CJ • f. 

ALL PPGflL""M FAC:SC ': APF. LI 5Tf C HFLIJW 

CAY ~~T (L~VAT!~N JTF~ATJCl\F 

<1~ )7~ >5 
CEVIAT!r:I\ 

>1 ·1 5cr:5 1'1F APC 

• 

Tl-!= '4<=AN 

• 

N 
N 
'-I 

• 



• • • • • • • • 

TAPLI' ?0(-1 

ev !ATELLITe. ~fAll. 5CLUT!r~. Ptr~AT~ .... I~ ~CUii.TY PAY. 

SATELLITE t.150 
11.U~Ai;i; 

42 t 

~· I 

63 2 

65 ? 

Ll'ITITUrF 
L rNG 1 TL'-'f" 

?C :' ~~.t--n~ 

l ~I) c J~•'•PW 

?.'5 ~ ~.!.PeS 
l 31) 5 J~ .4 a •" 

?.'5 .. ~~.C7S 
t ~("I " ~7 •..; ]W 

r c; r . ~ e: ~. ')7<; 
t 31) 5 :!..7. :=;Jw 

STANCtQC r.EVIATlC" 
( r.;;:-c Ct-r. c; > 

I • I 
l • c; 

1 • 1 
t.5 

STAl\OA~O cc~IATJC~ CF T~E ~~AN 
(C~[nNDCI 

(\. ~ 

I • n 

'). ~ 

I • ) 

• • 

N 
N 
00 

• 



• • • • • 

ri/V KA P..A I<'. EC:K I 1;74 r.c<;JT!::: ... . ~l r: AT I>• 
si:cuia:- c ~Cl'<'!' S?')f' T(' u~,;: Tt-- ~-=. 4 

r.AY (,..'T 5 AT FL!"V C:S::~~ lAT!T Ur:<: 

142 1424 !.'4 ?t: •J-" '.'1 ? t • ~? c: 
• 142 2~2'! "" 7 ~-L- 3 .' I ':f.. 4 ~ s 

14 2 2::!4'! F-4 1.; ~-~ :u I 5; .!JfS 

14 3 IC~ 4<!_ f: 7 ~-r;:: 1:1 I ~=.7~~ 
143 211" -:: I ; .] 2 ~ -v. 33 I 'j'_). ~,35 

•t43 ~~p 4 2 I 4 "-II ::n .., 1. ?r.c; 
•143 -i2.:, .; ') In "- f' :>I I C:)\-1. t. b <; 
•143 !' 1 2 f.'-3 f'I "_,. 3 I ... '.? .~ ?.~ 

I 4 :> f 4i< <;'1 I c C:-t.: ~ _., I ~~:;.~;! -:; 

•14J 7 I Cl tJ "E "-"' .1 ~I ? ? • . l '" s 
14 J f' .I.., c:~ ~"J '=- " :n I 5 "~ • .:.t f- <"'. 

•14J f ":P "'J 12 "-lo .• J .. 1 • ;~ ~ ·; 
•143 <;;>0 f.4 11 "'- "' .JI .. 1 .t· ~ s ' •143 I 1 CI: f.4 f c; "-"" ] .l ., 7 oJ 25 

14 J 1 I 4 ": ~ "' I-:; "- c: :u ,> 'j. 1 2S 
143 1 <'24 "12 ;><; "-'= ~ ' ~ Io 26"' 

145 2cce c;o ~(' '\-1.\ :!] 2 ? 0345 
14" 2 I<: 4 ~4 I"- ~-~ Tl I 5 •? • ~~ 0 s 
145 2 .:! ': ~ t,. (- ~- ~-"' ~l 1 f.?. c::,,::. c:: 
145 2344 ~ ·\ I~ C:-C: J_, I ')(i . P?<:; 

l 4F I? 42 2" -= - ~ :~ :t 2 n .oe- 5 
1 4') l 2f' ~t· "I -o-"' 31 I 5 .~ .P(c; 

146 1 5E 4? 37 S-"I 3 .1 I ~ ') • . 14 <: 
I 4":> 4J2 l ': ~r; "- ''· ~~ ;> ~ . ~. 2 'l 
141'> f2C f ') If ,.._,. J J 2 ? • 7 c '3 

•111c LIP f ~ 41 "'J- ':: 33 ~· 2 , f pc; 
l 41' f ~. (: <;,, 2".l ~-(' ;u I i::q • t= ?S 
14":> EI'! Cl 22 f\- 'JI 3.l ;> ;>. ~" ~ 
146 E4 C c;,, 4(' c::-v. :! .~ I 5~ . t;.2~ 
14f 1C2f "" ~s "-" JJ ?. 1 0 f. ~ c; 

•14f 1 I<' t: 54 7 "- :. J .1 I 4 5 o I 2 c: 
•146 112f 42 I C ""-'"' :n 2 2.?C~ 
14~ 1 2 I <\ ~4 Ii:; P..-lo :! .3 ? I •I': e ~ 
14f 1244 !:4 (: 4 N- F: J~ 2 t .~ 2~ 

• 14(: 1::!1"' i2 A4 ,.._.,, J3 2 201.i:s 
14,, 1432 ~4 1 5 t\-'li 3.3 ,, 3 o .JCS 

• 14(: 15(' c 42 11 N-f, 33 ~ 2 0 10 c: 
141': 1 ";2(, t5 ";A C:-f :n I c:': .c P. S 

• :: FIX l\ICT L s~c FC._, CCIVl'lJTAT tCN C1F Tt- F 

• • 

TAl.ll!' "'1.a-1 

"ALl::AGAtSC'e rt- tL E 

LC" (I Tl...llf TT ('T 5 

71 ~7 37ol4~ ... 
" 2".J 

71 ::!7 ~~.7 (! '1. 2 0 
.., I ::!7 .l 7 a!..lt :.. W 2 " 
7 I ~7 ::! 1 o :> n II 2 0 
71 ::!7 17oc ~•w ? ·' . ~ 
7 1 :> 7 17 •I 41< .., 20 
71 ;!7 J ". 0 7 "' " 2 I I\ 
71 J7 .i !: • 7 r; 'N :i .11' 
7 I ::! 7 ~~.;..>?W 2 2" 
7 I ::!7 47.~- 0'lf ~ 0 
7 I ~7 '"! f . r ··• w 2 , .. 
7 I ::!"" '7. ::' .:' "" " It' 
7 1 37 .1C .r: 0 w ? I <l 
7 I ~ fl 1 7 • t · <l ~" 

, ;:>« 
71 J7 Jl: o ?4 W 2 2J 
71 37 .l(' • 7;.>W ? 30 

7 I ::!7 .:! f. C' 0 'A 2 2"' 
71 37 3 '•. 5 ~'If 2 ?) 
7 I :> 7 ~ f. • .., c~ "' 2 3f 
71 37 ~~. 4 ('~ 2 2(: 

7 I ::!7 :_1.0. 1 ,, w 2 :>11 
7 I .~7 J7 0 G; ~ ill ;> 3r, 
71 17 .1 7 o PC w ;> 33 
7 I 37 ~F. • f"l 4 W _., :lJ 
7 I ~7 37·'""'~ ?. 22 
7 I 37 4 7 0 .:.. ,> w .l 1 3 
71 ::!7 _,4 0 """ "' 2 32 
7 I :!7 ,:i,:. ·'' q w 2 ?5 
7 I 37 :_:! 7 •Ft:. w ;> ::'4 
7 I ::!7 J <: 0 c (·"' ? .34 
7 I :1 Cl<' e i'4 W 7 0 
71 ::!7 :1~.7 I"! ._ 2 I~ 
7 I ::!7 3f.42\\ 2 24 
71 37 :' F o 7(') W 2 J 4 
i 1 J7 4 t; oJ 2 ~ I J 2" 
71 J7 J 7 • .:-ow 2 23 
7 I 37 37.C~\\ J 15 
71 37 34 . ·»•w 2 ::!2 

~Fjlp.. 

ClSO 

14 

" n 

I) 

It 
ti) , 
l<\ 
12 

() 
I q 
ii 
R 
0 

I~ 
14 

1 I 
1 I 
I" 
1 2 

I~ 
19 
15 
I I'-
111 

I 
I <; 
12 

9 
17 

Ct 
"> 

12 
l e 

0 
10 ., 

(I 

• • 

OFVt4TTC"I F::>C,. "'"H r: ·~c 61\1 

( J " ""f"Cf.'W'l<: ., "' AC: I 
L~TITl;[) F L C"IG I TIJ~"" 

C oq !'lo<\ 
-4ol _.c.. '": 
-:.~ ')a A 

-r. >:a -3.4 
- l • "? I o ~ 

r. 0 9 1),4 

-'2. 0 (" .. ') 
.? • . J - Io 'l 

- c • ..., -1.; 
1 • ~ I ~ " ~ 0 

- 1 • ~. I o ' 
( • u '.lo<; 
I o 1 "0? 

~ . ~ (·I • ·~ 

- 0 . '• -0. ') 
~ o E 0.,, 
1 o o ~.2 

- 1 • ..., -2. :~ 
- I o <: ;> 0 •) - ,... . ..., -lo] 

- (' o4 -2 . .. 
- J • ~ I • ;? 
- I, I 1 o 1 
~ . ·J 1 • . l 
2 .2 -f'\.? 
?o4 1 0. lj - ~ . ..., -1 • p 

2o 2 - c 0 ;> 
-1 .~ I • I 

I o 2 ;> 0] 

-l ~ o4 -f 0 <; 
?.? - J •"' 
I o 2 -~ • .1 
1 • 4 ?. :i 
2o3 I 2 • ': 
2 0"' "0 

,. 
I • 6 I • ~ 

- I • "\ - I•-, 

• 

N 
N 
\0 

• 



• • • • • • • • 

Til£!LE ?lf-1 

APtT~"'ETIC ~FA" SCLUTlCl\o VllLPil~Al~C. FEPT~ ~n ••• 

NP N "15C LhTf,.UDF <;TA!\f::AC:r DEVIA,.l(I\ STANO AP{' CFVlt.TfC" (F 
Lr" r. 1 T ll" ;= (~"C("f\I)~) ( ~ F CCl\I'") 

3F I :! ;>5 • "1 ? '!. 4 p !~ 1.~ c.~ 
7 I 37 1~. 7~'1' I • <; 0.3 

ALL "'"Cl-1L '?fl' PA~5E~ ilPE Ll!'T!=O []<"LCW 

r; A'f (;~T CLC'.VAT If" tTFOATIC"S CfVIATIC" 
<15 >15 >5 > l,, 5FCS "F l\PC 

14?. 2'." ;>'I )( 

14 .1 nc; ~ ' . 
~ 

I'' 3 :!;>"" )( 

1 14 3 '5 I? )( 

14 .~ ., , '; )C )( 

143 ,,~c: n )( 

l "3 ,,?() )( 

I '' J 11 r.1. )( 

I 4 f· -... ~ i=t )( 

l ""' 
I 1 r0 )( )( )( 

I Ii f I I 2f )( 

146 l.11 :! )( )( )( 

1116 I 5 CI\ )( 

• 

Tt-<0: M<:AN 

• 

N 
I.I,) 
0 

• 



• • • • 

E!V SATFLLY"!"'-"• !lol<;r." ~ CllJT ! C"' • 

SATELLITE ~ISi) LATtTt.;nF 
l'U"4BEF: L Pff; t TU[')F 

4? 4 -:!.J c r •( ·JS 
71 -:!. 7 1re4 •f\tl 

54 7 !~ ? C •I !' 5 
7 l :n '~ 15 • 1 -; "" 

63 I :: _1 t -::: c. 7 ":~ 
7 I :?7 ~~3.:iOW 

64 5 :? :J 2 c. 11\ s 
7 I 37 ~c. • ~? ·N 

6!: ~ ~~ c r • J <\S 
71 :?7 l l•.7<W 

99 ~ ~3 2 <:. ·14 '3 
71 -:!. 7 l!:.~2W 

• • • 

'TAHL!= 21(-1 

VALPAr.f, T '5C • eFJ::TI- Nn. '•. 
STANC'Al=C' l':FV!ATYC" STA!l.CJIJ:.C 

( SF C C"f)~ _ I 

r. • !' 
'- • 1 

c.,, 
I. A 

c. t:; 

~ . " 
c. e 
I • P. 

c. '::) 
2.0 

• 

Cf.\I ! A~ t•l'> r.r= 
< sr:cmm'.' 1 

o.~ 

I • I 

n. ·1 
t). 7 

0.4 
".". 'J 

('. '5 
I • '1 

) . ~ 
0. ·:') 

• 

TH': "'EA"I 

• 

N 
w 
...... 

• 



• • 

CAY 

11:7 
I 6 7 

•l67 
If. 7 
lf.7 

• I ti 'I 
lfl'.I 
I f:R 

* lf· P 
*I F.S 

I -0 9 
•ti"" 

16'1 
I"-" 
11"8 

*lfP 
I f:P 

•lf9 
11''1 

*I f:Q 
• 1 ti"I 
• 1 ( ::i 

I 6Cl 
• 11"9 
•lf.9 

If.<; 
I 1':9 
1 I"., 

• lf.9 
I (:9 

• I (:9 
11\'I 
H ' 9 

• 1 I" :i 
lf.C: 
tf9 

170 
170 
)71) 
171) 
1 70 
l70 
170 
l70 

•170 

• • • 

r./v l<Af\A Ki:'l:K( lt;74 r:r5IT!(f\/.1 (ATA 
lllC111:E~ Tf Nr".'<TH '5TD'.O CF r>! EJ:: ~ .i:: . ;> 0 

(;!,1T 

I c; ~C 
2104 
22?.f 
2252 
2:? IF. 

IC 
104 
~ = f-
44?. 

14.12 
1 f I c 
17<;.; 
18?4 
<'CIC 
220? 
;;: 2 ?F.. 
23,,, 

IC' 
tl'lt
l5A 
;;: 12 
:> '5t 
~Je 
72f 
C44 

IC" f.' 
I I 4f 
1244 
I:: J4 
I C:'>Q 

• • L 

1 7 If 
IESE 
2114 
222P. 
:::::'l? 
2.::?.0 

14 
IC 0 
~Cf 
45C 
f.? 4 
fl 0 
E54 

10<1;;: 
1152 

5AT 

cc 
1'4 
<'4 
t '• II;:> 

~4 
4? 
~" 
f] 
l"i 
f5 
(~ 
cc; 
c; c; 
f~ 
42 
~4 

4~ 
!;4 
4;> 
t' .. , 
(·~ 

f3 
r: 3 
f4 
!' 4 
42 
~4 

4? 
t 5 
F :J 

"' -~ 
f. '• 
!;4 

"'4 4;'! 

~4 

4? 
1"5 
f1 
ti? 
<;<; 
l4 
f4 
!;'4 

FL•V 

4P 
11 ., 
25 
?2 

77 
~ ;> 
2C: 
1 :> 

c 
., 7 
7 I 
.11 
1 t 

"" 7 
3t: 

7<J 
? I 

7 
7 

7t 
s~ 
I::: 
'3? 
2? 
SC 
11 
I:> 
'• <1 
I;;: 
;>4 
h « 
11 
It 
~4 

EI 
?<:: 
37 
?r: 
44 
IP 
3~ 
24 
t:E 

c;;..:r:!\.I 

N-'A 

~--= 
~-F 

'°-"' ~-E 

~-_.. 

~-\f, ,.._c: 
,_,_.., 
~-F 
!"--... 
~-:: ... _-
1\-11 
<;-1\ 
C-t 
~-f. 

~-r 
<;-w 
~-Ill 
1\-F ,__,, 
t\-1-' 
l\-~-

1\-f 
1\-F 
N-<: 
~. -\II 

"-I\ 
~-F" 

~-w 
~- ~ 
C-F 
C-'"? 
~- ~ 
~-~ 

~-1\ 

~-w 
f\-F 
1\-F 
C-F 
!':-'II 
N-c 
N-111 
f\-f:' 

LATTTun F 

t\ ~? 
~ '57 
i'I f:,_7. 
p ~~ 

l'I ". 7 

" ~7 
~ '?7 
t) !'7 
~' ~? 
~ "-7 
•"' ~7 
f' .. 7 

I' "'' ~ '-3"7 
4 r.:.7 

•i ~' · 
~ 5""' 

~~ != 1 
p -=; .... 
~ !i7 
p ~.,. 

P. ~..., 

3 !;'7 
n ~-~ 
~ # • ... , :'J . 

~ ':7 
13 57 
R ~7 
fl ~7 

" !;7 
H ':'7 
~-' ~.., 
.'3 f.<' 
p. ~.., 

~ !: 7 

l'I !' 7 

!) ~7 

~ C.:"" 
A '57 
p !:7 
A ~7 

~ ~7 

f..\ '5 7 
"1 ~7 

A 57 

" • '~CI\ 
~. ~ '• ~ 

1>t • • 2<~ 
t-.7~" 
7 •I 4" 

7. t?" 
~ • 4 l : N 
...-, • , p" 

11 ,41'JN 
I"'.', Ir N 
t:. f,;:."' 
"! • 1 ,.~ N 
' · .] l')~J 
f; .':';°';J\ 
... "Ir."' 

:i :1, r o" 
p • 1 (:" 

F • .~4 f\ 
7. ,._ , ~" 

tr:. ?1=t\ 
I-~• "> C:"' 

7,3FI\ 
~.~fN 

'3 ?. 24" 
~ . :• '• t\ 
,;.. • 3 r." 
". 241\ 
i; • O('I\ 
7. :JJ'.11'\ 
~ . 5?.I'\ 
'1,52t\ 
F o2'!1\ 
..., • ~~ '= " 
2 . ':1 - ~~ 
7. -~ f' I\ 
7.: ~P\; 
P, 14 Ot\ 
1-.. 7 21\ 
s.701\ 
5.f.41\ 
".I 6 I\ 
6."'?I\ 
7.SC"< 
1. 20"' 
3. Ql<f\! 

• • • • 

'TAPL!" 2?11-1 

FALEfA, C/~A~~ 

~C[MAN NAVAL G~r•, 75 11/fTE~S INWA~Oo 

1 r"c:;, .. ucr 

70 
"'.'9 
70 
79 
7C: 

-.r 

"'" j4 
?'• 
34 

7<; ~4 
7c J4 
7 Q :: '• 
-,<; ~I\ 

7<; :>4 
7r. ]'• 
70 ~ 4 
7<; .!4 
7; ~ 4 
79 ">4 
7 '; ~4 

7<1 J4 

7 c ~ '• 
7Q ~ 'I 

70 ~'"' 
7':> :'4 
7, ::!4 
7 <; 14 

7 <; :: '• 
7C ~ti 

7'; 34 

79 :'4 
7 -; ~'· 
7r:: 3'• 
7« 31, 
7 '; ;!4 

79 :: a 
7q ::4 
7 9 :!4 
7q ::4 
74: ~A 

7' 14 
7 '~ :14 
70 J4 
7'J "!4 
7<; ::4 

7 Cl ~'· 
79 :>4 
7g 34 
7? :p; 

;:' 2. !" .? v. 
2J .~'4 w 
24.24" 
22o3 ''W 
2 <. ~-=-"' 
2?. • C' ?W 
? 3 • I ">I\ 
;.: la. 71-1~ 

? ~ .~~"' 
2~.2~~ 
;:>?.. l';f. w 
?4 •I? v. 
2 4. 7 ;-' i,. 
2? .Pf-Iv 
?. I • <; 0"' 
?. 2 • 2 O\t. 
23. f'?!I. 

?. f • ~ n 'A 
?. ;? • 74 w 
2 '•. r o"' 
2 ~. :3?" 
~ • c;·""' 

2 ~. ~ '. ~ \'4 

2 ''.I 11w 
~~.t-4W 
24. ?ll W 
?!'.et11, 
;>;>,f'IW 
23. :i4W 
;." 3. ')1•"' 
?~eAr'l'A 

;>J •"' 91'1 
;:::;::.~'~" 
1 <"; • F- 11 ... 

2;::: .i: 6 ~ 

2;>,P""' 

22.t4W 
22,f2W 
2~.7~W 
24 .1121'1 
23.'02W 
2 I . ·~ 6 w 

24 •"4W 
22 .2r,~ 

f .-;ow 

IT 

2 
~ 
4 
;> 
? 

;:> 
2 
2 
;> 
2 
2 

;! 
2 
2 

10 
;> 

2 
? 
5 
7 
;> 
2 
2 
2 
2 
7 
2 
2 
;> 
2 
2 
? 
? 
2 
2 

2 
2 
2 
2 
? 
7 
2 
2 
>:I 

C'T S 

JO 
31 

(' 

?8 
?.7 

~3 
JI 
.:: 2 
;>() 
I?. 
:'2 
:; I 
2P 
<'" 
:.l6 

0 
:iJ 

:'.] 
2'! 

0 
I) 

3'0 
:~ <; 
lO 
3'• 
~4' 

.:'10 

.3 I 
IQ 
:2 
ti' 
2"; 
J4 
17 
;>4 
IP. 

.:: I 
3 0 
J5 
?6 
34 
2":: 
30 
2 c: 

0 

~ryyArJrf\ Fr.(~ Y~r. v~~N 

(I I\ ~f"Cr''lf)" nr /IC' I 
C l51) L ! .,. 1~1irf.: l_l"'NGTTU•V.' 

Ill 
1::; 
~ 

10 
l J 

I 
I :. 
I"' 

q 
I 

J~ 
I 

13 
'1 

I:' 

" Ii: 

) ''; 
1 -i 

() 

0 
0 

t7 
'i 

17 
12 
13 
I".' 

<:) 

I"; 
7 

11 
Ir, .,. 
1 I 

5 

(' 

14 
lJ 
t:> 
1-:. 
12 
15 
14 

0 

-.3~ e. t 
- ':' • .. i 

- I')• i; 
-I' • I 
c.] 
(' • fl 
1 • ':> 

-C •I 
4 • "; 

IC•? 
-c.2 

I • 3 
-~.b 
-r. ~ 

,.. . ~ 
-2 J. '1 

1 • ] 

1 • ~ 
r. • " 
.•• 4 
F • ( : 
("\ • c; 

-:! • 3 
- <; • "' 
- 1 • c; 
- ') • c; 
-c. ,..., 
- r. ., 

0 • c; 
I , 7 

- 1 • "J 
I , 4 
c. I) 

-~.3 
fl • ":i 
o.? 

I • 5 
- ;:t. l 
- 1 • 2 
- 1 • ;> 

1 • . l 
-0 •I 
". ~ 
I) • :i 

- :J. ~ 

-2'~~. ·"': 
c.11 
I • 1 

- ". t; _,,. ~ 
-0. "; 

'l • . l 
1 • <;l 

-0.~ 
C· , 4 

-':'. ~ 
1 .::> 
1 .... 

-r:. 'l 
- I•., 
-').-, 

0.9 

.l.-, 
_,.... :> 

1.1 
? • , .. 

-1-..0 
;>,ll 

I•~ 
~ .7 

I • 3 
? • "I 

-n • :! 
I). 4 

"• I 
(' •. !') 

"'.'. 7 

-~.J 
- ] • 2 
-n. _1 

-"·I 
-o . .. ~ - ('\ .. , ;>.,. 

t.5 
l). ~ 

-o.~ 
I • o.; 

-!" • ..:; 
44. ('I 

• = FJX NCT USEC FO~ CCWPUTATTf.N CF T~E WEAN 

• 

N 
l.tJ 
N 

• 



• • • • • 

P/\I Kllf\A I< EC i< I 1.;74 f' CS IT! r: I\. ·'L C ·~ 'T II 
"'Cfl!:EO TO NCJ:'Tt-< Sf 01= m.: DI f: J: N C"• 2. 

CAV r.,, T C:AT "'Lf' V (""°'(Ill t_f.-! TIJO I' 

170 lc3e 4?. 4l: 1\-• B ~7 ,. . .... 2'" 
170 14 4 n ,. 'i I" ~-F " "'· 7 -:; • ; 4" 

• J 7('1 1622 ,. ) p s-r: "I 5; f.: • ..,. ~"J 

170 175F '7'1 I'? ,.,_,,, Q '57 (;. f · 01\ 
.l 70 1-:i42 r. ~ 21 .... _..., 

" ~7 ~. t~ 4" 
170 c02t f4 II': ~-;::: F 'i7 Q. 341\ 
17C 2 C: I 2 f4 4f C-tt1 <\ ~7 ~.t\~f\ 
170 2~:?? !:4 4" ~-': -~ 'O 7 u • 7~N 

• l 7 1 t 412 72 !:-i: p '51 n • ... f: ~ 
171 11 (' '54 l ~: ~-w H c; 7 <l 0 J('N 

• I 71 1 'i"' 4? 1 C::-\' ~ !-i7 :i. c· 4" 
• l 7 l < ~ O f c:. I~ ~-· •1 c7 -, • l ~ ~ !'\ 

171 4(){ ,. c. ._ I "-'" 'l "7 c:. ;> ~"' 
• l 71 !: If <;c; c ~-r.' •; ~- 7 7. ') 2"\ 
• l 71 ~4l f:! ,. 7 "-i' r! f "'1 4. 4 4 .. 

171 702 c; '1 74 <;-1!1 ~l ~ 7 ·; • l '7." 
• 1 71 fl: f ( 4 '= N-F 'l ..... -~. : ICI\ 

1 7 l c;52 ~4 F-7 "--w ., ~., 'J. 4 t" 
1 71 11 0 c '04 :~ ,.,.. ,_r: ~ .. 7 ~. ~ ,, 1\,1 

1 71 I l 4 4 42 c.c:: "-" 0 ':' 7 7. <':?I\ 
• 171 17.?I) f) 42 <::-t! ~ C -' !" 1 • I ?~I 

17 l "12'2 ,. 4 t f: ~-€ " ~-, ~• <.,PP\ 

171 ~2~2 ~4 1 ( · <.;-1: q ~7 7 • ~. C"-

172 If !: t~ 4" ~- ... " 57 7.7111\ 
172 '5" 42 27 t;:-W ..; ~7 ~ .~ -"N 
172 3lf " <; 

c.5 1\-f' " ~7 (-- • ~- 41\ 
172 4'5 e Ll ;><; I\_,,, q !;7 ~ ... ~ ~"' 
172 f~ f <;Q ?~ ~-~ " r.-, 

1. "I'" 
172 f44 "~ 2~ f\-'A ~ C.,7 4. !~ ()!\ 

172 740 c;r; 2'i !:=-Vt 'l 57 7. 4 41\ 
17? C.1'14 f4 "4 N-F M c7 ';.?MN 

•112 1014 !"4 F 1\-" H c7 I 4 • I C:" 
172 1c!:0 42 1 (, 1\- ;; fl C::7 7, I 4N 
172 1 1 !'; f ~A 7r: t"-w e .... <; • 34N 
172 1234 42 4;: N-111 ~ '5-, f, .241\ 
172 1450 f5 2!" s-c: ~ ~7 7,74N 

• = f" I x P..CT l. St:C f f'lP (Gf'DlJTJIT !f'.'N f"lF Tt-<f" 

• • 

'TA ~IL" ;:>;:>I! -1 ((rNTo) 

Fl·LP.C~. r.aN/l'IA 
H'.C"A" NAV/IL t!ASE• 7S "'F.'.Tl-'PS 

l '"?f\C I TLGf ·~ CT'; c, ";0 

7c ~4 ~,... fl;~w ?. ~4 16 
7ri .~ii :>2.14 .. ? .!0 ., 
7•1 ~4 ~ I .':A~. 2 j:l I 
79 .14 2 J. 70',, 2 23 10 
7-; ::! 4 2 2. '!{)'JI 2 2F: r.; 
7Q :;!A 2 ~ • "' ~ ~ 'W 2 22 7 
7'l ~'I ? ~ • 4 · ~\\I 2 2" :J 
7r; J '• ;> ~ • 1 0 .. 2 ::! I I? 

1'? "'4 3 ':.?'I\\ .1 ~ 1 I' 
79 ... 4 

;> 2 • '~" Mi " 
;)1 p 

7 '1 :: '• ;.'f. .<: -'•W ,. ') n 
1"" :! '• ?4. 7 .">~, 4 ??. IC 
7c-. ~4 I<; • t ;.> I< .? .IP. Ill 
7 '1 ~4 ?~ .~ ; ·w :1 12 5 
7 c. :'4 ] ~. :-;• ~ ,, 0 0 
7C J ll ? 1 • <~'•\.'I 3 :n II' 
79 311 2?. '?Iii 4 11 4 
7c .:1 ~ t; • r n ~, ? 35 I"' 
7C: 34 2 4.] ""' <. ::! 1 I') 
?C' ~"! ,, ~t:.F2~ 2 .~4 1~ 
7c ~~ 

f • "''"' 
2 ?7 11 

79 

~'· 
1 7. ?? \.\I 3 Jc 17 

7<; :'4 2 0. 7f,"' ~ 24 11 

7Q 34 2~ .C l\W 2 34 17 
70 J4 ;>;?, P')I~ 2 2 '~ 14 
79 34 2~ .r-ew ? 34 0 

7<l 14 23.1'2W 2 3 l 14 
7<; 34 ? ::: • ? ;~"- ? 32 I"" 
7 '? 34 2r., J 4\/i 2 2q 14 
1c; 34 21. ~~\Pf ? ~2 15 
1 c; ~4 24 .on.,. 2 .l) 15 
7 'l .111 < 1 .1 ;•w 6 fl 3 
1eco ~4 ?. 3. ~ 4 \\ :> 19 ? 
7-: ::!4 22 .(';>"' C:' 34 17 
7c 34 ? I .4 :>• 2 33 If> 
70 .::'4 ?< .FO"' ?. 27 12 

11/F. llN 

• • 

11'1'4 Al. 0 o 

Dl'::Vl/'•..,.!r:N F<;'"f' TH'"" ,,~ .\ .... 
( 1" ~t:(fltlr"~ ·w ,\l:' c 
lAT!TL .11 L r")t IC, l TlJt) 

-(.4 -2. I 
-r.a -". l. 
_,...•I - I• 4 
-c.1 0. -l 
-1 .2 -')•I 

I, 5 n.4 
I •? c. '; 
I • <l C,3 

I • <, I 2. 4 

?.4 _,,. "j 

-:i. ~ .~. t 
-'!. 7 l • i\ 

- l • '5 -3. ~ 

(l • '~ I'). 'f-
-?.4 1?. ~ 

2 . ·) - l. 7 
:-" .~ -(}. '· 

- I • 4 - 3 •I 
-n • 6 I • 4 

1 • l - ? •I 
-<;:. 7 b,.;.. I" 

-4.f -5. -~ 
0,A -2.1 

I)•" 2.2 
-0 • ~i -0, I 
-(). 3 2. i.1 

- l • f o.o 
l • ') 0.3 

-~ .1 _.,.I.I 
0.6 -o. '.l 

- I ,"i I • l 
7.3 4.2 
"' • . l c .11 

- 1 • -;; -('\. ".f 
-(I .6 -1. 5 

C.9 -1). l 

• 

N 
w 
w 

• 



• • • • • • • • 

l A!.!Lf ??E'-1 

~~tTl:-M[TtC ~EAh srLLTlCll.. ~n111A~A. ~CD~Ah PIF~ N~. 2. ~~PT .. 51n~. 

NP " 1'!;r: LATJT\IOF .:;1A"'c11r:r rFv11111r" ~iTl\Nr. \Pl) CF:VfATfr" (F 
LOl\C:l~uri•· ( crcr:t-.11<;) ( <;F(I. "-'.)~;) 

81 2(: ~~ I! 0:: 7 lel:-fl\ I • J c .;> 
7'; ~4 ~? • CC"1f l.f 0.2 

ALL f'.l~r:Jl>l "'" P .s~ S".5 ~ p E' I. (<;TFO BFLOW 

Cf.Y ._;~T fl.CVATlC"- YTF-!<.\TIC"S crv t AT Tr.11. 
<I"' >7"' >!> >10 Sl'."C5 rF Af.'C 

If 7 I~ J') )( 

If 7 2~?"' )( 

I ff' ICI )( 

J 1',8 ,, 4? )( 

If" I 4 :> :> x x 
If" 1., c: ~ )( 
I t· fl 2 ? 2" )( x x 
) ,C.O 1:: )( 

IF '1 l ~·.~ )( x 
I ~ r: ? I ;> )( x 
If · ~ ]: 1-- )( )( 

I ~ <l .., :;'tr. )( 

If n C"! '•4 x 
I r. q 1~~4 )( 

ltc9 I -. I f> )( 

I f ·J ? 2 ?~ )( 

17'1 I I"~ )( )( 

I 7 "I 16?'> )( 

I 11 f )( 

171 I"'" )( x 
I 71 ?2" )( 

I 7 I 51~ )( 

I 7 I ~4.:.. )( )( 

I 7 I ~('IQ )( 

1 7 1 17 2" )( 

1 7:? I r.1 A )C )( 

• 

":" .. (' '4'C Alll 

• 

N 
w 
.p.. 



• • • • • • 

Tf.f•LF. ;>?C:-1 

ev SATELLITE. 111'::'.Af\ <;(LlJTtr::N. PAN~"'A• <:CCWAI\ l=IfC:: !'\{", ;:, ~IORT ... 5IOF:. 

SATELLITE NSO LATTTt,rt ST!\NCAFr. r.F=VIA"!'ICI' STll ... ()Al':F) C~\I T ... T TC'"! 
11.U~flEP L(NGJ•urc- < se:cr::,..ns> ( ~~<:"'· "Jf''=i) 

4? 10 p <.: 7 
( • r '"' r.. 7 I\.? 

79 :! 4 C 2 • "4'N I •:: ". ') 

54 I 1 f. 5'7 .., , t '1N c." o.~ 
1<; ~4 '?.. 7 c:w 1 • 4 0,4 

E3 5 e 57 7, 1 1"1 t;. 8 0.4 
7c; )4 c ~. '• c::"' l.] '). ") 

f4 12 ~ 57 7,14N ".) . ,. c.? 
;q :!4 c? • .,~w 1.4 C,4 

6 !: P. e ~7 (,OtN (). p Q,j 
79 14 ;:>;:>. 71 w 1.~ i"'t., 

qq q p 57 7. 0 7t~ C.7 ".'. 2 
79 JA ';;>,7PW l • '5 o.~ 

CF r11r: W""!\111 

• 

N 
w 
Vl 


