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ABSTRACT 

Hebert, D., N. Oakey, B. Ruddick, L. Anni, J. Price, P.L. Richardson, and 
T. Rossby. 1988. CTD data collected during the survey of a Mediterranean 
salt lens. Can. Data Rep. Hydrogr. Ocean Sci. No. 61: iv + 3~9 pp. 

An eddy of Mediterranean water (commonly known as a Meddy or 

Mediterranean salt lens) was tracked for two years in the eastern North 

Atlantic. During this period, four conductivity-temperature-depth (CTD) 

surveys were made. This report presents the CTD data collected during the 

four surveys in the form of vertical profiles of salinity, 81, and (11. 

RESuME 

Hebert, D. , N. Oakey, B. Ruddick, L. Armi, J. Price, P.L. Richardson, and 
T. Rossby. 1988. CTD data collected during the survey of a Mediterranean 
salt lens. Can. Data Rep. Hydrogr. Ocean Sci. No. 61: iv + 379 pp. 

Un tourbillon compose d'eau Mediterraneenne, generalement appeIe 

lentille mediterraneenne salee, a ete suivi pendant deux ans dans l'est de 

l'Atlantic Nord. Pendant cette periode, quatre campagnes de mesures de 

conductivite-temperature-profondeur ont ete effectuees dans cette region. Ce 

rapport presente, sous forme de profils verticaux de salinite, 81 et (11, les 

donnees recueillies au cours de ces quatre camp agnes. 
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INTRODUCTION 

In October 1976, McDowell and Rossby (1978) discovered an anticyclonic lens 

in the permanent thermocline off the Bahamas. The large salinity anomaly of the 

lens, 0.2 PSU - more than 20 times the standard deviation of the background salin­

ity, led them to speculate that the source region of the eddy was the Mediterranean 

or eastern Atlantic. Thus, they named this feature a "Meddy": During the study 

of a portion of the North Atlantic Subtropical gyre (a triangular region centered at 

27° N, 32°30'W with sides approximately 1000 km long), Armi and Stommel (1983) 

found that lout of the 143 stations passed through a patch of relatively undiluted 

Mediterranean water (with a salinity of approximately 36.1 PSU). Three Meddies 

were discovered in the Canary Basin during Leg 3 of the Transient Tracers in the 

Ocean (TTO) survey (Physical and Chemical Oceanographic Data Facility, 1981; 

Armi and Zenk, 1984). Since the discovery of these Meddies [or Mediterranean salt 

le~ses as called by Armi and Zenk (1984)] was accidental, these features were not 

examined in detail, .usually less than 10 CTD stations were made. 

The large number of Meddies found in the Canary Basin region and their 

possible importance in the salt/heat transport in the Atlantic Ocean led Armi and 

Rossby to propose conducting two detailed surveys, one year apart, of a single 

Meddy. Since Meddies do not have any surface expression, a Meddy must be tracked 

by floats placed in the Meddy. Two types of floats (pop-up and SOFAR) were placed 

in the Meddy. The pop-up floats record pressure and temperature and at a preset 

time, pop to the surface and transmit their data to the ARGOS satellite. Their 

position at this time is determined by the satellite. Thus these floats only give 

the position of Meddy at one time and only if the float remained in the Meddy. 

The temperature signal will tell whether the float remained in the Meddy. Rossby 

(1988) discusses some of the results from these floats. The SOFAR floats emit 

a low-frequency (250 Hz) tone twice a day, allowing the Meddy to be tracked 

continuously from listening stations. The SOFAR floats were tracked using three 

listening stations locations on moorings in the region (Price et al., 1986). The 

track of one SOFAR float (128) is shown in Figure 1. These floats also allow a 

ship to determine the position of the Meddy, which was accomplished three times 

with amazingly few problems. Details of the SOFAR floats in the Meddy and other 

SOFAR floats' in the region can be found in Pri.ce et al. (1986). 

A survey of this Meddy was also proposed by Oakey and Ruddick. Estimates 
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Figure 1. Trajectory of SOFAR float i28 located in the Meddyover a two year 

period. Location and size (to scale) of the Meddy at the time of the four 

surveys are also shown. The solid circle represents the core of the Meddy. 
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of mixing rates made during this survey would be compared to the changes in the 

Meddy over the one year period. A fourth survey, not as detailed as the first three 

surveys was conducted by Price and Richardson during the cruise to recover the 

SOFAR listening stations. 

The location of each survey is shown in Figure 1. The size of the core (solid 

circle) and total size of the Meddy . (open circle) for each survey is also shown. 

The core is the region of presumably undiluted ~eddy water from the time of its 

formation. Details of these regions are given in Armi et al. (1988) and Hebert 

(1988). 

Table 1 gives a list of the participants and the measurements made during 

each survey. Dalhousie University became the clearing house for the CTD data. 

The next section gives details of the post-processing done at Dalhousie University 

to get the data into a common format. This data report presents the combined 

CTD measurements (and th~ XBT measurements for the fourth survey). Profiles 

of salinity, 81 and 0'1 (potential temperature and density with a reference pressure 

of 1000 db) from the four surveys are presented. 

CTD POST-PROCESSING 

The CTD data from the four different surveys (see Table 1) were assembled, 

processed and edited at Dalhousie University by Hebert as an integral part of his 

doctoral dissertation (Hebert, 1988). As part of the analysis, the data were put 

into a common format for potential distribution. A brief description of the original 

data sets and the processing and calibration is given below for each of the four 

surveys. All salinity calculations from temperature, conductivity and pressure were 

determined [Practical Salinity Scale] by the formula given by Lewis (1981). 

a) First Survey (October, 1984): Armi and R08sby 

The CTD data from the first survey were collected using a Neil Brown Mark 3 

CTD used largely in a tow-yo mode where the CTD is cycled between depth intervals 

as the ship steams very slowly. The quoted accuracy of the data is: Temperature, 

±0.005° Cj Salinity, ±0.005 PSU j Pressure, ±6 db. Only a few bottles were used 

and were in agreement with the above. Data were provided as 1 second average 

values of temperature, salinity and pressure as files of tow-yo profiles given a station 

and cast nwnber. These data were broken into up and down profiles and assigned 

a new station number consisting of the original two or ~hree digit station nwnber, 

a single digit cast number, a two digit profiler number and a single digit direction 
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Survey Date Julian Dayst Principal Investigators Objectives 

I Oct. 84 259-277 Armi (Scripps Institution of - find a Meddy 
Oceanography) - seed it with SOFAR floats 

Rossby (University of and pop-up drifters 
Rhode Island) - detailed CTD survey 

- PEGASUS velocity profiles 

II June 85 519-537 Oakey (Bedford Institute of - locate same Meddy 
Oceanography) - detailed CTD survey 

Ruddick (Dalhousie University) - nutrients & 3H-He samples 
Hebert (Dalhousie University) - velocity measurements (9 

expendable current profilers 
and a current meter mooring) 

- EPSONDE microstructure 
measurements 

III Oct. 85 662-668 Armi (Scripps Institution of - locate Meddy 
Oceanography) - detailed CTD survey 

Bower (University of - PEGASUS velocity profiles 
Rhode Island) 

IV Oct. 86 1013-1015 Richardson (Woods Hole - locate Meddy 
Oceanographic Institution) - XBT survey 

Price (Woods Hole - CTD survey 
Oceanographic Institution) - XCP profiles 

t Julian Day 1 is January 1, 1984. 

Table 1. List of participants and measurements made during the study of the 

Meddy. 
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number (0 for down cast and 1 for up cast). The position of the ship was determined 

to coincide with the time that the CTD was at 1000 db and this was merged with 

the temperature, salinitY, pressure data. The latitude and longitude data between 

one hour before the CTD reached 1000 db (or the start of the cast if this time 

was later) and one hour after the CTD reached 1000 db (or the end of the cast if 

this was earlier) was fit using a linear least-squares technique to estimate the ship 

position at the time the CTD reached 1000 db. Salinity and temperature da~a at 2 

db interyals from 2 db to 2000 db were determined by linear interpolation of the 1 

second averaged data. Data from the original set which did not include data near 

1000 db were discarded because a self-consistent ship position could not be assigned; 

data below 2000 db were discarded because they did not overlap with the majority 

of the data. 

b) Second Survey (June 1985): Oalcey, Ruddick and Hebert 

Data from the second survey were obtained using a -Guildline Digital CTD. The 

calibration checks are described in detail by Hebert(1988) and these are summarized 

here. Detailed calibrations were done in the laboratory before and after -the survey 

in a temperature controlled constant salinity bath to determine the temperature 

and conductivity calibration an accuracy better than ±0.003° C and ±3 ppm in 

conductivity ratio. The CTD calibrated before and after the cruise indicated a shift 

of 0.0100 C between March 1985 and July 1985. During the survey, in situ calibra­

tion samples were obtained using 1.2£ Niskin bottles and reversing thermometers. 

A detailed analysis of these data (over 200 points) indicates an RMS difference 

between CTD temperature and bottle thermometer temperature of ±0.014° C (of 

which probably ±0.010° C is due to the mercury thermometers). Over 300 salin­

ity determinations from water samples gave an RMS difference from the CTD of 

±0.008 PSU. Errors in the pressure determination are estimated to be better than 

±5 db. Raw data with calibrations applied were averaged in 2 db bins from 2 db to 

the bottom of the cast (approximately 2000 db) for each station. Only down pro­

files were used because turbulence produced by the CTD when the CTD is raised 

produces a very noisy salinity and temperature signal. Several tow-yo stations were 

done and a two digit number indicating the down cast was appended to the station 

number. 
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c) Third Survey (October 1985): Armi and Bower 

Data from the third survey were obtained with a Neil Brown Mark 3 CTD and 

were processed identically to those from the first survey. 

d) Fo.urth Survey (October 1986): Richara..,on and Price 

Data from the fourth survey obtained using a Neil Brown Mark 3 CTD were 

provided to Dalhousie calibrated and sorted into 2 db bins with an assigned station 

number and position. For these data, the quoted accuracy is: Temperature, ±0.005° 

Cj Conductivity, ±0.005 mmhOj and Pressure, ±6.5 db. 

PRESENTATION OF CTD DATA 

In this report, profiles of salinity, 91 and 0'1 in the final format are presented. 

At the beginning of each section, a list of stations*, their position, time and radius 

(described below) are given. This is followed by a plot of station locations and 

waterfall plots of S, 91 , and 0'1 for the stations shown on the map. On the waterfall 

plots successive traces are offset by 5 tick marks: Salinity, 0.5 PSUj Temperature, 

5° Cj and density 0.5 kg m-3 • Plots are always presented in the order salinity, 91 

and 0'1 readily identified by their axis labels. 

Hebert (1988) used the CTD data (and other data available) to determine the 

location and size of the Meddy for each survey. Based on the spatial coverage, 

different models for the Meddy were used. For the first and third survey, a circular 

Meddy advected at a constant velocity was used. For the second survey, a rela­

tively stationary elliptical Meddy was used as the model. The spatial coverage of 

the fourth survey forced the model to be a stationary circular eddy. Details and 

justification for these models are given in Hebert (1988). The radii given in the 

tables are based on these models. 

Following the table, the data for that survey period are presented as waterfall 

plots. These plots are preceded by a plot showing the location of the stations 

contained in the following waterfall plots. The core of the Meddy, if present, and 

the total size of the Meddy at the time of the first station of the waterfall plot 

~e also shown. A thin line shows the trajectory of the Meddy (if known) for the 

time period required to complete the stations ShOWIl in the following waterfall plots. 

* Subsequent examination of the CTD and bottle data from the first survey has 

shown that the salinity for some stations is incorrect. These stations are indicated 

in the table. 
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Further details of the complete data set may be obtained by contacting N.S. Oakey 

at the address given. 
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OCTOBER 1984 

RV OCEANUS 





11 

STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

291010 33° 20.1' 24° 59.8' 52976 258 338.0 
291021 33° 20.3' 24° 59.2' 56030 258 337.3 
301010 33° 30.3' 24° 29.7' 66856 258 306.6 
301021 33° 30.6' 24° 29.4' 67865 258 306.5 
311010 33° 14.1' 24° 9.5' 78108 258 263.3 
311021 33° 14.0' 24° 9.0' 79228 258 262.5 
321010 32° 55.4' 23° 44.2' 4405 259 211.1 
321021 32° 56.0' 23° 44.6' 5925 259 212.2 
331010 32° 40.7' 23° 23.4' 15551 259 169.1 
331021 32° 40.6' 23° 23.5' 16457 259 169.2 
341010t 32° 23.8' 22° 59.5' 27681 259 121.6 
34102it 32° 23.8' 220 59.1' 28573 259 121.0 
351010 32° 11.3' 220 29.3' 41563 259 68.8 
351021 32° 10.8' 22° 28.0' 44084 259 66.6 
362011 31 ° 59.0' 210 52.1' 77639 259 5.9 
362020 31 ° 58.7' 21° 51.7' 78735 259 5.3 
362031 310 58.5' 21° 51.5' 79817 259 4.9 
362040 31° 58.4' 21° 51.3' 81093 259 4.6 
362051 31° 58.2' 21° 50.9' 82380 259 4.0 
362060 31° 58.0' 21° 50.5' 83437 259 3.5 
362071 310 57.9' 21° 50.2' 84652 259 3.1 
362080 31 ° 57.4' 21° 48.3' 1844 260 2.2 
362091 310 57.2' 21° 47.3' 4938 260 3.1 
362100 31 ° 57.0' 21° 46.1' 7424 260 4.7 
362111 31 ° 56.9' 21° 44.8' 9806 260 6.6 
362120 310 56.7' 21° 42.0' 13401 260 10.8 
362131 310 56.6' 210 40.9' 15255 260 12.5 
363121 31 ° 57.0' 21° 27.1' 36086 260 34.1 
363130 31 ° 56.6' 21° 26.8' 37142 260 34.6 
363141 31° 56.0' 21026.6' 38549 260 35.1 
363150 31° 55.6' 21° 26.4' 39629 260 35.5 
363161 31° 55.0' 210 26.2' 41292 260 36.0 
364010 31° 54.7' 210 24.7' 43869 260 38.5 
364021 31 ° 54.7' 210 23.2' 46070 260 40.8 
364030 31° 54.7' 210 22.4' 47141 260 42.1 
364041 310 54.6' 210 21.4' 48874 260 43.7 
364050 31 ° 54.4' 210 20.6' 50178 260 45.0 
364061 31° 54.2' 21° 19.6' 51847 260 46.6 
364070 31° 54.1' 210 18.7' 53195 260 48.0 
364081 31 ° 53.9' 210 17.7' 54780 260 49.7 
365010 31 ° 53.7' 21 ° 16.3' ·57083 260 51.9 
365021 31° 53.5' 21° 15.3' 58698 260 53.6 
365030 31° 53.5' 21° 14.8' 59487 260 54.3 
365041 31° 53.2' 21° 13.0' 61974 260 57.2 
371010 310 49.1' 21° 50.4' 76515 260 17.1 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIDS 
(N) (W) DAY (km) 

371021 310 49."9' 21 0 50.4' 78148 260 15.6 
371030 310 50.3' 21 0 50.4' 79005 260 14.9 
371041 310 51.0' 21 0 50.5' 80362 260 13.6 
371050 310 51.5' 21 0 50.4' 81378 260 12.7 
371061 310 52.2' 21 0 50.3' 82957 260 11.3 
372010 310 52.8' 21 0 50.2' 84362 260 10.2 
372021 310 53.7' 21 0 50.3' 86071 260 8.6 
372030 310 55.0' 21 0 50.5' 2216 261 6.3 
372041 310 56.1' 21 0 51.4' 4115 261 5.3 
372050 310 57.4' 21 0 52.3' 6227 261 5.1 
372061 310 58.5' 21 0 52.8' 8102 261 5.7 
372070 310 59.6' 21 0 53.0' 9921 261 6.5 
372081 320 .7' 21 0 52.7' 11790 261 7.2 
372090 320 1.6' 210 52.3' 13417 261 8.0 
372101 320 2.7' 21 0 51.7' 15445 261 9.3 
372110 320 4.0' 21 0 50.8' 17661 261 11.1 
372121 320 4.9' 21 0 50.1' 19365 261 12.6 
372130 320 5.9' . 21 0 49.8' 20799 261 14.4 
372141 320 7.1' 21 0 49.4' 22438 261 16.6 
372150 320 8.2' 21 0 48.9' ·24042 261 18.7 
372161 320 9.5' 21 0 48.2' 25800 261 21.2 
374061 320 18.6' 21 0 47.7' 49187 261 38.3 
391010t 310 44.5' 21 0 58.3' 76842 261 28.2 
391021t 310 45.2' 21 0 57.9' 78450 261 26.7 
391030t 310 45.5' 21 0 57.9' 79250 261 26.2 
391041t 310 46.1' 21 0 57.7' 80678 261 25.1 
391050t 310 46.5' 21 0 57.3' 81788 261 24.1 
391061t 310 47.2' 21 0 57.4' 83296 261 23.1 
391070t 310 47.7' 21 0 57.5' 84200 261 22.3 
391081t 310 48.3' 21 0 57.6' 85444 261 21.5 
391090t 310 49.3' 21 0 57.5' 1373 262 19.9 
391101t 310 49.9' 21 0 57.0' 3554 262 18.5 
391110t 310 50.2' 21 0 56.6' 4769 262 17.6 
391121t 310 50.5' 21 0 55.4' 6592 262 16.1 
391130t 310 51.1' 21 0 54.6' 8065 262 14.5. 
391141t 310 51.9' 21 0 53.7' 9898 262 12.4 
391150t 310 52.6' 21 0 53.0' 11333 262 10.8 
391161t 310 53.6' 21 0 52.4' 13086 262 8.7 
391170t 310 55.0' 21 0 51.5' 15858 262 5.7 
391181t 310 55.8' 21 0 51.1' 17468 262 4.1 
391190t 310 56.5' 21 0 50.8' 18701 262 2.7 
391201t 310 57.2' 21 0 50.3' 20188· 262 1.1 ' 
391210t 310 57.8' 21 0 49.8' 21344 262 .3 
391221* 310 58.7' 21 0 49.0' 23411 262 2.4 
401010 310 54.7' 210 53.1' 3837 263 6.5 . 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

401021 31 ° 55.6' 21 ° 52.6' 8435 263 4.6 
411010 31° 53.3' 22° 1.1' 18203 263 18.1 
411021 31° 53.8' 22° .5' 21158 263 16.8 
421010* 31° 54.0' 22° 7.7' 39029 263 27.2 
421021* 31° 53.1' 22° 5.7' 43683 263 24.5 
431010 31° 52.6' 22° 15.0' 53509 263 38.8 
431021 31 ° 52.9' 22° 15.8' 57692 263 39.8 
441010 31° 52.4' 22° 18.4' 67506 263 43.9 
441021 31 ° 51.7' 22° 20.9' 72019 263 47.9 
451010 31° 52.8' 22° 28.2' 5978 264 58.6 
451021 31° 52.2' 22° 28.7' 9657 264 59.5 
461010* 31 ° 52.4' 22° 33.5' 49762 264 66.3 
461021* 31 ° 51.3' 22° 34.5' 54148 264 68.1 
471010t 31 ° 52.6' 22° 28.2' 63737 264 57.8 
471021t 31 ° 52.7' 22° 27.6' 64394 264 56.9 
471030t 31 ° 52.7' 22° 27.4' 64670 264 56.6 
471041t 31 ° 52.9' 22° 26.3' 65940 264 54.8 
471050t 31° 52.9' 22° 25.6' 66711 264 53.7 
471061t 31° 54.3' 22° 12.3' 84067 264 32.4 
471070t 31° 54.2' 22° 9.6' 764 265 28.2 
471081t 31 ° 54.2' 22° 8.5' 2048 265 26.4 
471090t 31° 54.3' 22° 7.4' 3475 265 24.7 
471101t 31 ° 54.3' 22° 6.4' 4807 265 23.1 
471110t 31 ° 54.3' 22° 5.4' 6427 265 21.6 
471121t 31 ° 54.2' 22° 4.6' 7684 265 20.4 
471130t 31 ° 54.2' 22° 3.5' 9218 265 18.7 
471141t 31° 54.2' 22° 2.4' 10549 265 17.0 
471150t 31° 54.2' 22° .7' 12725 265 14.4 
471161t 31° 54.3' 21 ° 59.5' 14175 265 12.5 
471170t 31° 54.5' 21 ° 58.2' 15995 265 10.4 
471181t 31 ° 54.6' 21 ° 57.0' 17783 265 8.6 
471190t 31 ° 54.8' _ 21° 56.2' 19395 265 7.3 
471201t 31 ° 55.2' 21° 54.9' 22336 265 5.1 
481010 31 ° 54.9' 21° 49.5' 30991 265 5.2 
481021 31° 52.7' 21° 49.2' 33721 265 8.6 
481030 31° 50.7' 21° 49.4' 35689 265 11.7 
481041 31° 49.0' 21° 49.6' 37339 265 14.6 
481050 31° 47.7' 21° 49.4' 38913 265 17.0 
481061 31° 45.0' 21 ° 47.5' 43959 265 22.6 
481070 31° 43.9' 21° 46.4' 46425 265 25.1 
481090 31 ° 42.1' 21 ° 44.9' 49649 265 29,1 
481101 31 ° 41.8' 21 ° 44.6' 50283 265 29.8 
481110 31 ° 39.3' 21° 43.2' 54326 265 34.9 
481121 31 ° 39.0' 21° 43.0' 54852 265 35.5 
481130 31° 38.7' 21° 42.8' 55363 265 36.1 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

481141 31 ° 38.4' 21° 42.7' 55937 265 36.7 
481150 31° 38.1' 21 ° 42.5' 56468 265 37.3 
481161 31 ° 37.3' 21 ° 41.7' 58131 265 39.2 
481170 31 ° 37.1' 21° 41.5' 58589 265 39.7 
481181 31 ° 36.3' 21° 40.5' 60454 265 41.7 
481190 31° 35.6' 21° 39.5' 62283 265 43.5 
481200 31 ° 32.1' 21 ° 35.1' 71054 265 52.6 
481211 31 ° 30.8' 21 ° 33.6' 74406 265 55.8 
501010* 31° 53.7' 21° 48.3' 35536 266 8.6 
501021* 31° 53.3' 21° 48.7' 38761 266 8.5 
502011* 31° 53.3' 21 ° 48.7' 38761 266 8.5 
511010* . 31 ° 54.2' 21 ° 53.1' 50029 266 3.5 
511021* 31° 53.3' 21° 54.6' 58505 266 5.7 
521010* 31° 55.1' 21 ° 59.5' 76714 266 10.0 
521021* 31 ° 55.1' 21° 59.4' 80162 266 9.8 
541010t 31 ° 54.0' 22° 7.0' 18267 267 21.5 
541021t 31 ° 53.9' 22° 7.4' 19579 267 22.2 
551010t 31° 51.6' 22° 14.5' 38652 267 33.7 
551021t 31 ° 51.4' 22° 14.8' 40426 267 34.2 
571010t 31° 53.4' 22° 26.1' 67792 267 50.8 
571021t 31 ° 53.2' 22° 26.2' 70282 267 51.0 
581010t 31 ° 52.7' 22° 33.1' 83552 267 61.7 
581021t 31° 52.7' 22° 33.1' 83559 267 61.7 
582010t 31° 52.4' 22° 32.2' 410 268 60.3 
582021t 31 ° 52.5' 22° 31.6' 3353 268 59.3 
601010* 32° 7.6' 21° 52.7' 34350 268 22.7 
601021* 32° 6.9' 21° 52.9' 36286 268 21.4 
611010* 31 ° 44.0' 21° 60.0' 47467 268 22.8 
611021* 31 ° 44.3' 21° 59.5' 50322 268 21.9 
621010t 31 ° 47.4' 21° 57.3' 53788 268 15.4 
621021t 31 ° 47.6' 21° 57.1' 55737 268 14.9 
691010t 31° 51.8' 21° 47.1' 40027 272 16.2 
691021t 31 ° 52.2' 21 ° 47.4' 41050 272 15.6 
691030t 31 ° 52.2' 21 ° 47.4' 41055 272 15.6 
691041t 31 ° 53.8'- 21 ° 49.3' 45568 272 12.4 
691050t 31 ° 53.8' 21 ° 49.4' 45662 272 12.2 
691061t 31 ° 54.1' 21 ° 49.8' 47976 272 11.7 
701010t 31 ° 57.5' 21° 54.3' 56172 272 8.3 
701021t 31 ° 56.5' 21° 53.4' 58449 272 7.9 
701030t 31 ° 56.1' 21 ° 53.1' 59206 272 7.9 
701041t 31° 55.6' 21 ° 52.6' 60344 272 8.1 
701050t 31° 55.1' 21° 52.2' 61265 272 8.4 
701061 t 31° 54.5' 21°51.7' 62435 272 8.9 
701070t 31° 53.1' 21° 50.7' 64822 272 10.5 
701081t 31 ° 52.2' 21° 50.3' 66287 272 11.5 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
. (N) (W) DAY (km) 

701090t 31° 51.5' 21 ° 50.0' 67339 272 12.3 
701101t 31° 48.8' 21 ° 50.0' 71829 272 14.8 
701110t 31° 48.1' 21 ° 49.9' 73272 272 15.8 
701121t 31° 47.3' 21 ° 49.6' 74822 272 17.1 
701130t 31° 46.3' 21° 49.4' 76784 272 18.7 
701141t 31° 45.6' 21° 49.2' 78127 272 19.8 
70 1150t 31 ° 45.1' 21° 49.1' 79061 272 20.7 
701161t 31 ° 43.7' 21° 48.9' 81660 272 22.9 
701170t 31 ° 43.6' 21 ° 48.9' 81709 272 23.0 
701181t 31 ° 43.1' 21 ° 48.7' 82631 272 24.0 
701190t 31° 43.0' 21 ° 48.7' 82726 272 24.1 
701201t 31° 41.9' 21 ° 48.0' 84406 272 26.4 
701210t 31° 41.7' 21 ° 47.9' 84829 272 26.8 
701221t 31 ° 41.5' 21°.47.8' 85211 272 "27.2 
701230t 31 ° 40.4' 21 ° 47.2' 440 273 29.4 
701241t 31 ° 40.2' 21 ° 47.0' 744 273 29.9 
711010* 31 ° 54.7' 21 ° 58.6' 16425 273 2.5 
711021* 31 ° 54.5' 21° 58.7' 17760 273 2.3 
721010* 31° 55.0' 21 ° 59.0' 31544 273 3.3 
721021* 31° 54.6' 21° 58.8' 33162 273 2.5 
731010* 31° 51.7' 22° 13.5' 49260 273 24.7 
731021* 31° 51.4' 22° 13.7' 51194 273 25.1 
741010* 31 ° 52.0' 22° 13.3' 55330 273 24.2 
741021* 31° 51.9' 22° 13.1' 57067 273 23.9 
751010* 31° 52.3' 22° 14.3' 63290 273 25.7 
751021* 31° 52.1' 22° 14.3' 64776 273 25.7 
761010* 31° 51.9' 22° 13.6' 72934 273 24.5 
761021* 31 ° 51.5' 22° 15.1' 80136 273 26.8 
771010* 31 ° 52.7' 22° 13.0' 20892 274 23.0 
771021* 31 ° 52.9' 22° 13.5' 22425 274 23.7 
781010* 31 ° 52.7' 22° 11.2' 32814 274 20.0 
781021* 31 ° 51.2' 22° 13.8' 34410 274 24.3 
791010* 31 ° 53.4' 21 ° 42.2' 49143 274 25.8 
791021* 31 ° 52.9' 21° 42.4' 50818 274 25.5 
801010* 31 ° 53.5' 21 ° 48.3' 60635 274 16.4 
801021* 31 ° 53.1' 21° 48.9' 62369 274 15.4 
811010* 31° 54.4' 21° 53.4' 70244 274 8.9 
811021* 31° 54.4' 21 ° 53.4' 72273 274 8.9 
821010* 31° 54.5' 21 ° 58.4' 80990 274 3.0 
821021* 31° 54.6' 21 ° 59.0' 83415 274 3.1 
831010* 31° 55.4' 21 ° 59.6' 13512 275 4.8 
831021* 31° 56.8' 21 ° 59.0' 15698 275 7.3 
831030* 31° 57.7' 21 ° 58.9' 16910 275 9.0 
831041* 31 ° 59.6' 21 ° 58.9' 19408 275 12.5 
831050* 32° .3' 21° 59.0' 20235 275 13.8 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

831061* 32° 4.0' 21 ° 59.0' 24521 275 -20.7 
832010* 32° 6.3' 21 Ci 58.2' 27346 275 25.0 
832021* 32° 7.6' 21 ° 57.4' 29438 275 27.6 
832030* 32° 8.0' 21° 57.2' 30214 275 28.3 
832041* 32° 8.4' 21° 57.1' 31020 275 29.1 
832050* 32° 8.5' 21 ° 57.1' 31251 275 29.3 
832061* 32° 8.8' 21° 57.1' 32087 275 29.9 
832070* 32° 9.0' 21° 57.2' 32778 275 30.2 
832081* 32° 9.3' 21° 57.2' 33455 275 30.8 
832090* 32~ 9.6' 21° 57.1' 33987 275 31.4 
832101* 32° 9.8' 21° 57.1' 34390 275 31.7 
832110* 32° 10.1' 21 ° 57.1' 35081 275 32.3 
832121* 32° 10.6' 21 ° 57.2' 36061 275 33.2 
832130* 32° ILl' 21 ° 57.2' 37004 275 34.1 
832141* 32° 11.2' 21° 57.2' 37251 275 34.3 
832150* 32° 11.3' 21 ° 57.2' 37604 275 34.5 
832161* 32° 11.5' 21 ° 57.2' 37969 275 34.9 
832170* 32° 11.7' 21° 57.3' 38425 275 35.2 
832181* 32° 12.0' 21° 57.3' 38868 275 35.8 
832190* 32° 12.4' 21 ° 57.3' 39541 275 36.6 
832201* 32° 13.4' 21° 57.6' 41397 275 38.4 
832210* 32° 13.9' 21 ° 57.7' 42442 275 39.3 
832221* 32° 14.5' 21 ° 57.8' 43660 275 40.4 
832230* 32° 15.0' 21 ° 57.9' 44508 275 41.4 
832241* 32° 15.6' 21 ° 58.1' 45640 275 42.5 
832250* 32° 16.5' 21° 58.1' 47113 275 44.1 
832261* 32° 17.6' 21 ° 58.2' 49127 275 46.2 
832270* 32° 18.2' 21° 58.5' 50093 275 47.3 
832281* 32° 19.4' 21° 58.8' 52196 275 49.5 
832290* 32° 19.6' 21° 58.9' 52639 275 49.9 
833011* 32° 21.2' 21° 59.5' 55239 275 52.9 
833020* 32° 21.9' 21° 59.7' 56371 275 54.2 
833031* 32° 23.3' 21° 59.8' 58516 275 56.9 
833040* 32° 24.1' 21° 59.8' 59563 275 58.3 
833051* 32° 25.5' 21° 59.6' . 61498 275 61.0 
833060* 32° 26.2' 21° 59.4' 62540 275 62.3 
833071* 32° 27.5' 21° 58.9' 64537 275 64.7 
833080* 32° 27.7' 21° 58.8' 64837 275 65.1 
833091* 32° 28.9' 21° 58.3' 66858 275 67.4 
833100* 32° 29.5' 21° 58.1' 67884 275 68.5 
833111* 32° 30.8' .21 ° 57.8' 70070 275 71.0 
833120* 32° 31.5' 21° 57.6' 71126 275 72.3 
833131* 32° 33.3' 21 ° 57.3' 73585 275 75.7 
833140* 32° 34.1' 21 ° 57.0' 74754 275 77.2 
833151* 32° 35.8' 21° 56.5' 77296 275 80.4 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

833160- 32° 36.7' 21° 56.3' 78608 275 82.1 
833171- 32° 38.1' 21° 56.1' 80890 275 84.8 
833180- 32° 38.6' 21° 56.0' 81762 275 85.7 
834011- 32° 40.1' 21° 55.6' 84440 275 88.6 
834020- 32° 40.7' 21° 55.4' 85544 275 89.7 
834031- 32° 41.9' 21° 54.9' 1618 276 92.1 
841010- 32° 53.4' 21° 55.2' 9047 276 113.5 
841021- 32° 52.4' 21 ° 54.3' 16649 276 111.8 
851010 32° 12.1' 21 ° 54.9' 32820 276 37.3 
851021 32° 11.3' 21° 55.0' 33750 276 35.9 
851030 32° 10.9' 21° 54.9' 34377 276 35.2 
851041 32° 10.4' 21° 54.6' 35242 276 34.4 
851050 32° 10.0' 21° 54.5' 35970 276 33.7 
851061 32° 9.5' 21 ° 54.1' 36833 276 33.0 
851070 32° 9.3' 21° 54.3' 36913 276 32.6 
851081 32° 9.1' 21° 53.8' 37728 276 32.4 
851090 32° 8.9' 21 ° 53.3' 38360 276 32.3 
851101 32° 8.5' 21° 52.5' 39597 276 32.1 
861010 32° 9.9' 21° 49.4' 43681 276 36.5 
861021 32° 9.6' 21° 49.0' 44325 276 .36.3 
861030 32° 9.4' 21° 48.7' 44856 276 36.2 
861041 32° 9.2' 21° 48.4' 45331 276 36.2 
861050 32° 8.9' 21° 48.1' 46008 276 35.9 
861061 32° 8.6' 21 ° 47.9' 46568 276 35.6 
861070 32° 8.3' 21 ° 47.6' 47217 276 35.4 
861081 32° 8.0' 21° 47.3' 47822 276 35.2 
861090 32° 7.7' 21 ° 47.0' 48483 276 35.1 
861101 32° 7.3' 21 ° 46.8' 49098 276 34.7 
861110 32° 7.0' 21 ° 46.7' 49830 276 34.3 
861121 32° 6.8' 21 ° 46.6' 50182 276 34.1 
861130 32° 6.5' 21° 46.4' 50830 276 33.9 
861141 32° 6.3' 21° 46.4' 51255 276 33.6 
861150 32° 6.0' 21 ° 46.3' 51891 276 33.3 
861161 32° 5.8' 21 ° 46.1' 52312 276 . 33.2 
861181 32° 5.3' 21 ° 45.7' 53516 276 33.0 
861201 32° 4.8' 21 ° 45.3' 54701 276 32.8 
861221 32° 3.9' 21° 44.2' 57131 276 32.9 
861241 32° 3.5' 21° 43.3' 58495 276 33.6 
861261 32° 3.3' 21° 42.7' 59447 276 34.1 
861290 32° 2.6' 21° 40.4' 63262 276 36.4 
871010 31° 55.3' 21 ° 58.9' 74155 276 6.1 
871021 31° 55.3' 21° 58.7' 75795 276 6.2 
871030 31° 55.2' 21° 58.3' 77099 276 6.3 
871041 31° 55.1' 21 ° 57.6' 78700 276 6.8 
871050 31° 55.3' 21° 56.1' 80925 276 8.7 



18 

STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

871061 31° 55.4' 21 ° 55.0' 82287 276 10.2 
871070 31° 55.6' 21 ° 54.4' 83316 276 11.2 
871081 31° 55.8' 21 ° 53.4' 84654 276 12.8 
871090 31° 56.1' 21° 51.9' 580 277 15.1 
871101 31° 56.1' 21° 50.3' 2936 277 17.4 
871110 31° 56.0' 21° 48.8' 4632 277 19.5 
871121 31° 55.9' 21 ° 46.7' 7217 277 22.6 
871130 31 ° 55.8' 21° 45.3' 8950 277 24.7 
871141 31° 55.9' 21 ° 43.4' 11469 277 27.6 
871150 31° 55.9' 21° 42.4' 12828 277 29.2 
871161 31 ° 55.7' 21 ° 41.5' 14077 277 30.5 
871170 31 ° 55.5' 21 ° 40.5' 15551 277 32.0 
871181 31 ° 55.3' 21 ° 39.6' 16697 277 33.3 
871190 31° 55.0' 21 ° 38.7' 18028 277 34.6 
871201 31° 54.6' 21° 37.4' 20299 277 36.6 
871210 31° 54.3' 21° 35.6" 22531 277 39.4 
871221 31° 54.3' 21° 34.7' 23711 277 40.8 
871230 31° 54.3' 21 ° 33.4' 24930 277 42.8 
871241 31 ° 54.4' 21° 32.1' 26008 277 44.9 
871250 · 31° 54.5' 21° 30.5' 27207 277 47.4 
871261 31° 54.3' 21° 28.4' 29348 277 50.7 
871270 31° 54.1' - 21° 27.8' 30508 277 51.6 
871281 31° 53.5' 21 ° 27.4' 32000 277 52.2 
871290 31° 53.0' 21 ° 27.1' 33195 277 52.7 
871301 31° 52.5' 21° 27.0' 35311 277 52.8 
871310 31 ° 52.5' 21° 27.0' 35314 277 52.8 
871321 31° 52.7' 21° 25.4' 37738 277 55.4 
871330 31 ° 52.9' 21° 24.6' 39048 277 56.7 
871341 31 ° 53.4' 21 ° 23.1' 41019 277 59.1 
881010· 31 ° 53.3' 21° 13.4' 49314 277 74.4 
881021· 31 ° 53.3' 21° 12.1' 56590 277 76.5 
891010· 31 ° 15.1' 21° 15.1' 71570 277 98.9 
891021· 31 ° 14.9' 21° 14.2' 78500 277 100.2 
901010 31° 5.6' 21° 13.5' 86369 277 113.2 
901021 31° 4.6' 21° 13.9' 2355 278 114.2 
901030 31° 3.7' 21° 13.8' 3992 278 115.6 
901041 31° 2.5' 21° 13.5' 6245 278 117.6 
901050 31° 1.6' 21° 13.1' 7900 278 119.3 
901061 31° '.3' 21° 12.8' 10161 278 121.4 
901070 30° 59.8' 21° 12.7' 11217 278 122.2 
901081 30° 58.4' 21° 12.9' 13734 278 124.1 
901090 30° 57.7' 21° 12.9' 14958 278 125.1 
901101 30° 56.6' 21° 13.0' 16928 278 126.6 
901110 30° 55.7' 21° 13.0' 18351 278 127.9 
901121 30° 54.5' 21° 13.1' 20234 278 129.6 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIDS 
(N) (W) DAY (km) 

901130 300 53.9' 210 13.3' 21365 278 130.3 
901141 300 53.0' 210 13.4' 23125 278 131.6 
901161 300 52.2' 21° 13.5' 24801 278 132.7 
901170 30° 52.1' 21° 13.5' 25002 278 132.9 
901181 300 51.7' 21° 13.5' 26005 278 133.5 
901190 300 51.6' 21 0 13.5' 26236 278 133.6 
901201 30° 51.3' 21 0 13.4' 27196 278 134.2 
901210 300 51.2' 21° 13.4' 27428 278 134.3 
901221 30° 50.7' 21° 13.2' 28410 278 135.3 
901230 300 50.2' 21 0 13.2' 29690 278 136.0 
901241 30° 49.0' 21 ° 13.2' 32018 278 137.8 
911010· 30° 47.8' 22° 1.8' 47678 278 117.4 
911021· 30° 46.8' 22° 2.0' 55155 278 119.1 
921010 300 16.4' 22° .4' 68830 278 174.5 
921021 30° 15.3' 22° .7' 70573 278 176.5 
921030 300 14.7' 22° .7' 71642 278 177.6 
921041 300 13.4' 220 .7' 73816 278 179.9 
921050 300 12.6' 220 .5' 75080 278 181.4 
921061 300 11.2' 220 .3' 77348 278 183.9 
921070 300 10.7' 220 .3' 78234 278 184.8 
921081 300 10.2' 22° .4' 79097 278 185.7 
921090 300 9.9' 22° .5' 79659 278 186.2 
921101 300 9.5' 22° .6' 80292 278 186.9 
921110 300 9.4' 22° .6' 80605 278 187.1 
921121 300 8.0' 22° .8' 82950 278 189.6 
921130 300 7.6' 22° 1.0' 83770 278 190.4 
921141 30° 7.2' 22° 1.0' 84453 278 191.1 
921150 300 6.8' 22° 1.1' 85013 278 191.8 
921161 300 6.4' 22° 1.1' 85712 278 192.5 
921170 300 6.1' 22° 1.1' 86120 278 193.1 
921181 300 5.7' 220 1.1' 447 279 193.8 
921190 300 5.1' 220 1.1' 1372 279 194.9 
921201 300 4.7' 22° 1.1' 2080 279 195.6 
921210 300 4.3' 220 1.1' 2766 279 196.3 
921221 300 3.8' 220 1.1' 3550 279 197.2 
921230 30° 3.2' 220 1.0' 4428 279 198.3 
921241 30° 1.7' 22° .6' 6762 279 201.0 
921250 30° .7' 220 .4' 8611 279 202.8 
921261 300 .3' 22° .2' 9379 279 203.5 
921270 290 59.9' 220 .0' 10652 279 204.3 
921281 290 59.3' 21° 59.6' 12586 279 205.3 
921290 290 59.0' 21 0 59.2' 13652 279 205.9 
921301 290 58.6' 21° 58.2' 15625 279 206.6 
921310 290 58.4' 21 ° 57.6' 16641 279 207.0 
921321 290 58.1' 21 0 56.9' 17700 279 207.6 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

921330 29° 58.0' 21° 56.5' 18253 279 207.8 
921341 29° 57.8' 21° 56.2' 18813 279 208.2 
921350 29° 57.7' 21° 55.9' 19250 279 208.4 
921361 29° 57.6' 21° 55.6' 19806 279 208.6 
921370 29° 57.6' 21° 55.4' 20220 279 208.6 
921381 29° 57.5' 21° 55.2' 20762 279 208.8 
921390 29° 57.4' 21° 55.0' 21095 279 209.0 
921401 29° 57.5' 21 ° 54.9' 21612 279 208.8 
921410 29° 57.5' 21 ° 54.6' 22255 · 279 208.8 
921421 29° 57.5' 21° 54.5' 22766 279 208.8 
921430 29° 57.7' 21 ° 54.3' 23107 279 208.5 
921441 29° 57,8' 21 ° 54.1' 23614 279 208.3 
921450 29° 58.0' 21 ° 53.8' 24466 279 208.0 
921461 29° 58.4' 21 ° 53.3' 25429 279 207.3 
921470 29° 58.6' 21° 52.9' 26282 279 207.0 
921481 29° 59.5' 21° 51.3' 27883 279 205.5 
921490 29° 60.0' 21 ° 50.4' 28747 279 204.7 
921501 30° .8' 21° 48.2' 30562 279 203.6 
921510 30° 1.2' 21° 46.9' 31606 279 203.1 

* Disagreement between bottle salinity samples and last up CTD salinity profile. 

tNo deep, but above 2000 db, bottle salinity samples available. Deep T-S profile agrees 
with T-S profiles of good stations. 

tNo deep, but above 2000 db, bottle salinity samples available. Deep T- S profiles 
disagrees with T-S profiles of good stations. 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

7 29° 48.2' 23° 3.0' 356389 152 
8 29° 48.4' 23° 2.7' 43564 152 

12 28° 12.5' 22° 34.2' 11918 153 54.5 
13 28° 14.6' 22° 45.3' 18859 153 44.0 
15 28° 15.5' 23° .. 2' 31932 153 40.7 
16 28° 14.6' 23° 8.5' 38300 153 46.1 
17 28° 15.0' 23° 20.0' 45546 153 53.8 
18 28° .0' 23° l(}.O' 55024 153 76.8 
19 27° 59.3' 23° .4' 61891 153 75.8 
20 28° 10.5' 22° 50.5' 69694 153 51.3 
21 28° 20.0' 22° 50.1' 76361 153 30.9 
22· 28° 25.6' 23° .8' 83204 153 19.8 
23 28° 35.0' 23° .0' 4030 154 7.7 
24 28° 45.0' 23° .0' 10586 154 25.7 
25 28° 34.5' 22° 49.4' 18580 154 7.6 
26 28° 35.0' 22° 40.0' 24459 154 20.5 
27 28° 25.0' 22° 40.0' 30332 154 28.0 
28 28° 25.0' 22° 30.0' 36842 154 39.2 
29 28° 35.0' 22° 30.0' 43647 154 34.2 
30 28° 45.9' 22° 34.6' 51022 154 38.5 
31 28° 45.2' 22° 45.4' 57686 154 28.2 
32 28° 40.0' 22° 56.5' 64087 154 13.9 
34 28° 34.4' 23° 9.9' 74171 154 20.9 
35 28° 30.0' 23° 15.0' 79504 154 29.0 
36 28° 25.0' 23° 11.0' 85061 154 29.5 
37 28° 25.0' 22° 50.0' 7807 155 20.3 
38 28° 25.6' 22° 54.4' 13976 155 17.9 
39 28° 31.1' 22° 54.3' 19385 155 5.9 
41 28° 26.8' 22° 50.9' 38642 155 16.2 
44 28° 17.3' 22° 58.1' 65974 155 30.7 
45 28° 20.0' 22° 57.0' 72985 155 24.9 
46 28° 22.4' 22° 59.3' 78345 155 21.9 
47 28° 24.0' 22° 57.0' 84865 155 17.3 
48 28° 26.0' 22° 57.0' 2415 156 13.5 
49 28° 29.9' 22° 56.1' 8896 156 5.8 
50 28° 31.3' 22° 56.7' 13073 156 3.3 
51 28° 32.7' 22° 56.8' 20601 156 .9 
52 28° 35.5' 22° 57.4' 25038 156 4.4 
54 28° 38.0' 22° 57.2' 35873 156 9.3 
55 28° 40.5' 22° 57.0' 40419 156 14.2 
56 28° 42.0' 22° 57.0' 46848 156 17.0 
57 28° 45.2' 22° 56.7' 50902 156 23.3 
58 28° 46.7' 22° 57.2' 59051 156 25.9 
62 28° 49.0' 22° 56.9' 71360 156 30.4 
63 28° 51.1' 22° 55.9' 77521 156 '35.1 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

64 28° 55.0' 22° 57.0' 82511 156 41.9 
65 28° 38.0' 23° 13.0' 6147 157 25.1 
66 28° 37.0' 23° 12.2' 10066 157 23.8 
67 28° 35.8' 23° 8.9' 16824 157 18.6 
68 28° 35.0' 23° 7.0' 21188 157 15.7 
69 28° 33.3' 23° 4.~' 25309 157 12.2 
70 28° 33.0' 23° 3.0' 31933 157 9.8 
71 28° 31.4' 22° 59.4' 36141 157 5.7 
72 28° 30.0' 22° 57.0' 40844 157 5.9 
75 28° 28.0' 22° 53.0' 57515 157 10.0 
76 28° 26.7' 22° 50.8' 61323 157 13.4 
77 28° 26.0' 22° 49.0' 65523 157 15.9 
79 28° 23.6' 22° 47.3' 82174 157 20.2 
80 28° 24.0' 22° 45.0' 277 158 22.1 
81 28° 21.7' 22° 43.2' 4484 158 26.3 
82 28° 22.0' 22° 41.0' 10840 158 28.5 
83 28° 21.0' 22° 38.4' 15016 158 32.4 
84 28° 19.6' 22° 37.4' 18986 158 34.7 
85 28° 18.6' 22° 35.5' 25412 158 37.8 
86 28° 17.9' 22° 33.3' 29323 158- 41.1 
89 28° 42.1' 22° 41.9' 50145 158 35.1 
91 28° 40.4' 22° 44.6' 57502 158 28.7 
92 28° 39.0' 22° 47.0' 61634 158 23.2 
94 28° 37.8' 22° 48.1' 74775 158 20.0 
95 28° 38.0' 22° 51.3' 81406 158 15.6 
96 28° 37.0' 22° 53.0' 85583 158 11.7 
97 28° 35.1' 22° 55.6' 3206 159 5.2. 
98 28° 34.0' 22° 57.0' 8970 159 1.8 
99 28° 32.4' 22° 58.9' 16687 159 3.6 

100 28° 32.0' 23° 1.2' 20799 159 7.7 
101 28° 31.1' 23° 3.2' 27271 159 11.9 
105 28° 30.1' 23° 5.9' 41702 159 17.4 
106 28° 29.0' 23° 7.2' 46958 159 20.7 
108 28° 28.0' 23° 9.0' 56858 159 24.8 
109 28° 27.5' 23° 8.7' 61002 159 24.9 
110 28° 27.0' 23° 11.0' 65231 159 29.1 
112 28° 26.0' 23° 13.0' 7.2354 159 33.5 
113 28° 25.0' . 23° 15.5' 78731 159 38.6 
114 28° 22.7' 22° 54.4' 1161 160 17.0 

11401 28° 27.7' 22° 54.4' 4485 160 5.0 
11402 28° 27.7' 22° 54.4' 6287 160 5.0 
11403 28° 27.7' . 22° 54.4' 7908 160 5.0 
11404 28° 27.7' 22° 54.4' 9518 160 5.0 
11405 28° 27.7' 22° 54.4' 11216 160 5.0 
11406 28° 27.7' 22° 54.4' 12760 160 5.0 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

11407 28° 27.7' 22° 54.4' 14272 160 5.0 
11408 28° 27.7' 22° 54.4' 15830 160 5.0 
11409 28° 27.7' 22° 54.4' 17351 160 5.0 
11410 28° 27.7' 22° 54.4' 18919 160 5.0 
11411 28° 27.7' 22° 54.4' 20900 1.60 5.0 
11412 28° 27.7' 22° 54.4' 23739 160 5.0 
11413 28° 27.7' 22° 54.4' 25319 160 5.0 

115 28° 18.7' 22° 52.9' 28708 160 24.2 
118 28° 15.0' 22° 54.0' 54702 160 28.5 
120 28° 17.8' 22° 54.8' 67018 160 23.6 
121 28° 19.5' 22° 56.5' 74070 160 19.8 

12101 28° 19.5' 22° 56.5' 77760 160 17.4 
12102 28° 19.2' 22° 55.9' 81319 160 17.8 

123 28° 18.7' 22° 56.1' 10843 161 21.3 
124 28° 22.0' 22° 57.4' 16053 161 15.4 
125 28° 23.8' 22° 56.5' 20245 161 13.2 
127 28° 25.6' 22° 56.5' 30864 161 10.6 
129 28° 28.0' 22° 57.0' 41876 161 6.7 
131 28° 30.5' 22° 57.3' 54802 161 3.4 
133 28° 33.0' 22° 56.4' 65975 161 5.2 
134 28° '34.2' 22° 57.3' 70052 161 5.2 
135 28° 35.9' 22° 56.1' 76453 161 8.5 
136 28° 38.0' 22° 57.0' 80825 161 10.9 
137 28° 40.0' 22° 57.0' 85037 161 13.9 
138 28° 42.0' 22° 57.0' 3028 162 17.0 
140 28° 43.8' 22° 56.7' 14237 162 19.8 
141 28° 45.0' 22° 56.6' 18490 162 21.7 
143 28° 48.0' 22° 57.0' 32182 162 26.4 
145 28° 47.7' 22° 57.9' 39699 162 25.9 

14501 28° 47.7' 22° 57.9' 41636 162 35.6 
14502 28° 47.7' 22° 57.9' 43192 162 35.6 
14503 28° 47.7' 22° 57.9' 44882 162 35.6 
14504 28° 47.7' 22° 57.9' 46502 162 35.6 
14505 28° 47.7' 22° 57.9' 48260 162 35.6 
14506 28° 46.7' 22° 56.9' 50019 162 34.3 

149 28° 49.9' 22° 57.8' 69025 162 29.4 
151 . 28° 42.0' 23° 13.0' 3566 163 33.5 
153 28° 40.3' 23° 10.7' 14745 163 28.1 
155 28° 39.1' 23° 8.8' 24445 163 23.8 
158 28° 37.5' 23° 7.0' 39052 163 19.3 
160 28° 35.1' 23° 4.9' 52796 163 13.6 
162 28° 34.5' 23° 2.6' 62774 163 9.2 
164 28° 33.3' 23° 1.0' 74291 163 5.4 
166 28° 31.5' 22° 59.0' 78619 163 .4 
168 28° 29.7' 22° 56.3' 83911 163 5.8 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

169 28° 28.5' 22° 55.0' 3936 164 9.1 
170 28° 27.0' 22° 53.0' 7964 164 13.8 
171 28° 25.7' 22° 50.2' 12159 164 19.8 
174 28° 24.0' 22° 49.0' 29524 164 23.3 
177 28° 22.1' 22° 45.7' 44524 164 30.6 

17701 28° 22.1' 22° 45.7' 47455 164 19.9 
17702 28° 22.1' 22° 45.7' 49086 164 19.9 
17703 28° 22.1' 22° 45.7' 51066 164 19.9 
17704 28° 22.1' 22° 45.7' 52773 164 19.9 
17705 28° 22.1' 22° 45.7' 54398 164 19.9 

180 28° 21.5' 22° 44.3' 63736 164 33.5 
182 28° 10.0' 22° 39.5' 78579 164 53.0 
185 28° 15.0' 22° 40.0' 7798 165 46.8 
187 28° 20.0' 22° 40.0' 20481 165 42.2 
188 28° 27.3' 22° 39.3' 25688 165 38.7 
189 28° 30.0' 22° 40.0' 32613 165 36.4 
190 28° 35.1' 22° 39.4' 37145 165 37.1 
192 28° 35.0' 22° 38.4' 42759 165 39.0 

19201 28° 35.0' 22° 38.4' 44836 165 37.5 
19202 28° 35.0' 22° 38.4' 46385 165 37.5 
19203 28° 35.0' 22° 38.4' 48102 165 37.5 
19204 28° 35.0' 22° 38.4' 49867 165 37.5 

195 28° 40.0' 22° 40.0' 61275 165 37.2 
196 28° 44.6' 22° 39.1' 66831 165 41.2 
197 28° 40.1' 22° 42.9' 73968 165 32.1 
199 28° 45.0' 22° 44.0' 81945 165 33.8 
200 28° 43.5' 22° 46.0' 2108 166 29.6 
201 28° 42.0' 22° 48.0' 6509 166 25.3 
202 28° 39.6' 22° 50.1' 10803 166 20.1 
203 28° 38.3' 22° 52.0' 15120 166 16.2 
204 28° 37.1' 22° 53.9' 2,1635 166 12.5 
206 28° 36.0' 22° 56.0' 32674 166 8.8 
209 28° 34.5' 22° 58.0' 43337 166 5.2 
211 28° 33.2' 23° 1.0' 56106 166 5.3 
213 28° 31.5' 23° 2.8' 67437 166 7.5 
215 28° 29.5' 23° 4.2' 75674 166 10.2 
217 28° 28.5' 23° 6.0' 85329 166 13.8 
219 28° 26.3' 23° 10.1' . 7430 167 22.0 
221 28° 22.9' 23° 13.6' 21729 167 29.7 
224 28° 22.5' 23° 14.8' 35508 167 32.0 
228 28° 25.2' 23° 11.4' 54333 167 24.7 
230 28° 20.0' 23° 12.0' 82013 167 33.8 
231 28° 25.0' 23° 12.0' 3705 168 27.6 
232 28° 30.0' 23° 12.0' 9909 168 23.6 
233 28° 35.0' 23° 12.1' 15086 168 23.3 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) , DAY (km) 

234 28° 40.0' 23° 11.5' 23093 168 25.9 
235 28° 45.3' 23° 11.9' 28444 168 32.7 
236 28° 44.6' 23° 4.6' 33785 168 28.4 
238 28° 45.0' 22° 55.0' 44713 168 32.3 
239 28° 42.5' 22° 52.8' 50382 168 29.5 
240 28° 40.3' 22° 54.7' 54641 168 23.7 
243 28° 38.2' 22° 55.5' 64991 168 19.1 
246 28° 36.0' 22° 55.0' 75594 168 15.4 
249 28° 38.0' 22° 50.0' 1350 169 24.5 
251 28° 37.0' 22° 48.3' 11418 169 25.1 
253 28° 37.4' 22° 43.9' 20950 169 32.0 
255 28° 38.0' 22° 41.0' 31318 169 37.1 
258 28° 34.0' 22° 45.0' 42966 169 25.8 
262 28° 28.5' 22° 45.5' 64119 169 19.9 
264 28° 27.1' 22° 46.4' 75982 169 17.8 
266 28° 23.0' 22° 49.0' 85043 169 15.1 
267 28° 18.8' 22° 55.1' 4119 170 18.4 
272 28° 32.9' 22° 52.0' 44007 170 13.8 
275 28° 20.0' 23° 3.0' 58753 170 21.7 
277 28° 27.1' 23° 9.5' 72822 170 21.4 
279 28° 37.0' 23° 10.0' 26 171 21.5 
280 28° 42.0' 23° 3.0' 6342 171 23.6 
281 28° 46.1' 23° 10.3' 16658 171 32.8 
283 28° 50.0' 23° 13.0' 27564 171 40.2 
285 28° 57.3' 23° 21.3' 36300 171 55.9 
287 32° 13.7' 26° 25.8' 36416 172 
290 39° 10.7' 33° 27.5' 39963 174 
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SURVEY III 

OCTOBER 1985 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

, 

201010 27° 12.8' 23° 44.7' 26275 296 27.4 
201021 27° 11.5' 23° 45.4' 28569 296 24.9 
201030 27° 11.3' 23° 45.5' 29119 296 24.5 
201041 27° 11.1' 23° 45.6' 29414 296 24.1 
201050 27° 10.2' 23° 45.1' 30567 296 22.5 
201061 27° 9.8' 23° 44.8' 31549 296 21.9 
201070 27° 9.2' 23° 45.6' 32674 296 20.6 
201081 27° 8.8' 23° 45.8' 33630 296 19.8 
201090 27° 8.2' 23° 46.1' 34794 296 18.7 
201101 27° 6.5' 23° 46.6' 36855 296 15.5 
201110 27° 6.2' 23° 46.9' 37834 296 15.0 
201121 27° 5.7' 23° 47.1' 38868 296 14.0 
201130 27° 5.3' 23° 47.4' 39909 296 13.3 
201141 27° 4.8' 23° 47.6' 40884 296 12.5 
201151 27° 4.0' 23° 48.0' 42675 296 11.1 
201160 27° 3.3' 23° 48.4' 44285 296 10.1 
201171 27° 2.5' 23° 48.8' 46139 296 8.9 
201180 27° 2.2' 23° 49.0' 47000 296 8.6 
201191 27° L6' 23° 49.3' 48285 296 7.9 
201200 27° 1.2' 23° 49.8' 49771 296 7.9 
201211 27° . 8' 23° 50.1' . 50802 296 7.8 
201220 26° 59.0' 23° 53.3' 51949 296 11.4 
202011 26° 59.1' 23° 52.5' 53427 296 10.2 
202020 26° 58.6' 23° 51.8' 54776 296 8.9 
202031 26° 57.9' 23° 51.8' 56251 296 8.9 
202040 26° 57.4' 23° 52.0' 57428 296 9.4 
202051 26° 56.9' 23° 52.3' 58872 296 10.1 
202060 26° 56.2' 23° 52.8' 60486 296 11.3 
202071 26° 55.4' 23° 53.4' 62369 296 12.8 
202080 26° 54.8' 23° 53.8' 63737 296 13.9 
202091 26° 54.0' 23° 54.4' 65520 296 15.5 
202100 26° 53.5' 23° 54.8' 66959 296 16.5 
202111 26° 52.8' 23° 55.2' 69024 296 17.8 
202120 26° 52.7' 23° 55.5' 70349 296 18.4 
203011 26° 51.4' 23° 56.2' 72818 296 20.7 
20;3020 26° 50.9' 23° 56.3' 74091 296 21.5 
203031 26° 49.9' 23° 57.1' 75976 296 23.7 
203040 26° 49.6' 23° 57.2' 77030 296 24.2 
203051 26° 48.9' 23° 57.4' 78774 296 25.3 
203060 26° 48.5' 23° 57.7' 79909 296 26.2 
203071 26° 47.8' 23° 58.2' 81732 296 27.7 
203080 26° 47.4' 23° 58.7' 82960 296 28.9 
203091 26° 46.7' 23° 59.6' 84833 296 30.9 
203100 26° 46.3' 24° .4' 86087 296 32.4 
203111 26° 45.3' 24°. 1.0' 1597 297 34.4 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) . (W) DAY (km) 

203120 26° 44.7' 24° 1.3' 2739 297 35.5 
204011 26° 43.6' 24° 1.6' 4784 297 37.4 
204020 26° 42.8' 24° 1.6' 6267 297 38.5 
204031 26° 41.9' 24° 1.9' 8134 297 40.1 
204040 26° 41.4' 24° 2.2' 9201 297 41.1 
204051 26° 41.0' 24° 2.5' 10289 297 42.0 
204060 26° 40.5' 24° 3.0' 11598 297 43.3 
204071 26° 39.5' 24° 3.8' 13988 297 45.6 
211010 27° 11.6' 24° 4.8' 29126 297 41.3 
211021 27° 9.5' 24° 3.7' 31067. 297 37.6 
211030 27° 8.4' 24° 3.4' 32002 297 36.0 
212011 27° 7.2' 24° 3.0' 33160 297 34.3 
221010 27° 6.4' 24° 3.0' 42576 297 33.9 
221021 27° 6.2' 24° 2.4' 44136 297 32.9 
221030 27° 6.1' 24° 2.0' 44906 297 32.3 
221041 27° 5.9' 24° 1.7' 45694 297 31.7 
221050 27° 5.8' 24° 1.2' 46636 297 30.9 
221061 27° 5.4' 24° .9' 47387 297 30.2 
221070 27° 5.1' 24° .6' 48165 297 29.5 
221081 27° 4.1' 23° 59.8' 49036 297 27.5 
221090 27° 4.5' 23° 59.7' 50215 297 27.7 
221101 27° 3.8' 23° 58.8' 52199 297 25.9 
221110 27° 3.6' 23° 58.8' 53399 297 25.8 
221121 27° 3.0' 23° 58.0' 54562 297 24.2 
221130 27° 2.4' 23° 57.2' 56176 297 22.6 
222011 27° 1.6' 23° 55.9' 57886 297 20.1 
222020 27° 1.1' 23° 55.6' 59457 297 19.3 
222031 26° 59.9' 23° 54.5' 62133 297 17.1 
222040 26° 59.0' 23° 53.5' 64042 297 15.2 
222051 26° 58.3' 23° 52.7' 65729 297 13.8 
222060 26° 57.9' 23° 51.4' 67804 297 11.7 
222071 26° 57.4' 23° 49.5' 70969 297 8.7 
222080 26° 57.8' 23° 48.6' 72806 297 7.2 
222091 26° 58.1' 23° 47.9' 74110 297 6.2 
223010 26° 58.4' 23° 47.1' 75833 297 5.0 
223021 26° 58.7' 23° 46.6' 76938 297 4.5 
223030 26° 59.2' 23° 46.1' 78221 297 4.3 
223041 26° 59.8' 23° 45.1' 80458 297 4.3 
223050 - 27° .3' 23° 44.5' 81954 297 5.0 
223061 27° .6' 23° 44.1' 83001 297 5.5 
223070 27° 1.0' 23° 43.6' 84187 297 6.3 
223081 27° 1.7' 23° 42.5' 86386 297 7.9 
223090 27(1 2.1' 23° 42.0' 1164 298 8.9 
223101 27° 2.5' 23° 41.6' 2242 .298 9.8 
223110 27° 2.9' 23° 41.1' 3432 298 10.8 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

223121 27° 3 .. 7' 23° 40.1' 5733 298 12.9 
224010 27° 4.2' 23° 39.5' 7325 298 14.1 
224021 27° 4.6' 23° 38.8' 8707 298 15.4 
224030 27° 5.0' 23° 38.0' 10211 298 16.7 
224041 27° 5.8' 23° 36.8' 12848 298 19.0 
224050 27° 6.1' 23° 36.2' 14125 298 20.0 
224061 27° 6.5' 23° 35.7' 15268 298 21.1 
224070 27° 6.8' 23° 35.2' 16350 298 22.0 
224081 27° 7.3' 23° 34.4' 18449 298 23.6 
224090 27° 7.6' 23° 33.9' 19770 298 24.5 
224101 27° 7.9' 23° 33.4' 21164 298 25.4 
224110 27° 8.0' 23° 33.0' 22625 298 26.0 
225011 27° 9.6' 23° 30.6' 25797 298 30.8 
225020 27° 10.5' 23° 30.0' 27243 298 32.7 
225031 27° 10.6' 23° 29.4' 28553 298 33.4 
225040 27° 10.9' 23° 28.9' 29994 298 34.4 
225051 27° 10.9' 23° 27.7' 32498 298 35.7 
225060 27° 11.2' 23° 26.7' 33612 298 37.3 
225071 27° 11.7' 23° 26.9' 34667 298 37.7 
225080 27° 12.2' 23° 26.9' 35788 298 38.3 
225091 27° 12.5' 23° 26.6' 36701 298 . 39.0 
225100 27° 12.8' 23° 26.4' 37480 298 39.7 
225111 27° 13.5' 23° 25.6' 39810 298 41.5 
231010 26° 58.6' 23° 50.6' 53059 298 13.0 
231021 27° .8' 23° 50.5' 54770 . 298 14.2 
231030 26° 59.7' 23° 49.6' 55848 298 12.0 
231041 26° 59.4' 23° 48.1' 57683 298 9.6 
231050 26° 59.2' 23° 47.5' 58838 298 8.6 
231061 26° 59.3' 23° 46.4' 61416 298 7.1 
241010 26° 45.2' 23° 47.0' 26485 299 24.0 
241021 26° 44.9' 23° 44.9' 28923 299 23.4 
251010 26° 45.0' 23° 34.4' 37321 299 25.3 
251021 26° 44.9' 23° 34.3' 39677 299 25.4 
261010 26° 38.8' 23° 41.0' 45624 299 33.9 
261021 26° 39.6' 23° 41.0' 48323 299 32.4 
271010 27° 1.1' 24° 5.1' 11181 300 42.0 
271021 27° 1.0' 24° 5.4' 14134 300 42.6 
281010 27° 1.0' 24° 1.3' 28954 300 36.5 
282011 27° 1.0' 24° 1.4' 32361 300 36.8 
291010 26° 59.9' 23° 56.7' 44435 300 29.2 
291021 26° 59.6' 23° 57.1' 47778 300 29.8 
301010 26° 59.9' 23° 52.4' 58723 300 22.8 
301021 26° 59.8' 23° 52.7' 62202 300 23.3 
311010 26° 57.8' 23° 46.8' 75804 300 13.5 
312011 26° 57.5' 23° 47.3' 79480 · 300 14.4 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY . (km) 

321010 26° 57.9' 23° 44.0' 5448 301 9.6 
321021 26° 57.1' 23° 43.5' 9311 301 8.6 
332010 26° 46.0' 23° 44.5' 28540 301 22.4 
332021 26° 46.7' 23° 44.2' 29496 301 21.0 
332030 26° 46.9' 23° 43.8' 30840 301 20.4 
332041 26° 47.8' 23° 44.4' 33382 301 19.5 
332050 26° 48.1' 23° 44.5' 34489 301 19.2 
332061 26° 48.8' 23° 45.6' 35715 301 19.3 
342010 . 26° 50.4' 23° 46.2' 40355 301 18.1 
342021 26° 50.4' 23° 46.2' 40670 301 18.1 
343010 26° 50.5' 23° 46.6' 47558 301 18.7 
343021 26° 52.4' 23° 47.0' 49374 301 17.5 
343030 26° 53.0' 23° 47.2' 50455 301 17.4 
343041 26° 53.1' 23° 47.1' 51416 301 17.2 
343050 26° 53.6' 23° 47.3' 52576 301 17.2 
344011 26° 54.2' 23° 47.7' 54078 301 17.6 
344020 26° 54.7' 23° 47.8' 55205 301 17.6 
344031 26° 56.5' 23° 48.9' 57027 301 19.2 
344040 26° 56.6' 23° 48.2' 58291 301 18.1 
344051 26° 56.5' 23° 47.5' 59310 301 16.9 
344060 26° 56.3' 23° 46.8' 60350 301 15.8 
344071 26° 56.2' 23° 46.1' 61244 301 14.7 
344080 26° 56.0' 23° 45.3' 62476 301 13.4 
344091 26° 55.9' 23° 43.9' 64654 301 11.2 
344100 26° 55.8' 23° 43.2' 65965 301 10.1 
344111 26° 55.7' 23° 42.7' 67013 301 9.4 
344120 26° 55.5' 23° 41.8' 68548 301 8.0 
344131 26° 55.5' 23° 41.1' 69615 301 6.9 
345010 26° 55.3' 23° 40.1' 71232 301 5.5 
345021 26° 55.2' 23° 38.6' 73428 301 3.5 
345030 26° 55.2' 23° 37.4' 75053 301 2.3 
345041 26° 55.2' 23° 36.6' 76196 301 2.2 
345050 26° 55.2' 23° 35.7' 77492 301 2.9 
345061 26° 55.3' 23° 34.9' 78517 301 3.8 
345070 26° 55.4' 23° 33.9' 79956 301 5.1 
345081 26° 55.3' 23° 32.4' 82052 301 7.5 
345090 26° 55.2' 23° 31.4' 83411 301 9.1 
345101 26° 55.0' 23° 30.7' 84461 301 10.2 
345110 26° 54.7' 23° 29.7' 85760 301 11.9 
345121 26° 54.5' 23° 29.0' 361 302 13.1 
345130 26° 54.6' 23° 28.4' 1717 302 14.0 
345141 26° 54.4' 23° 27.1' 3768 302 16.1 
345150 26° 54.4' 23° 26.7' 4930 302 16.7 
345161 26° 54.2' 23° 25.7' 6153 302 18.3 
345170 26° 54.0' 23° 24.9' 7195 302 19.7 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

345181 26° 53.9' 23° 24.1' 8232 302 21.0 
345190 26° 53.7' 23° 23.3' 9291 302 22.3 
345201 26° 53.5' 23° 21.9' 11429 302 24.6 
351010 26° 57.3' 23° 42.6' 33059 302 11.1 
351021 26° 56.9' 23° 43.7' 35774 302 12.9 
361010 26° 57.4' 23° 47.7' 46318 302 19.9 
361021 26° 57.2' 23° 47.0' 49069 302 18.9 
411010 27° 25.1' 22° 58.9' 26714 303 79.7 
411021 27° 26.8' 22° 59.5' 28821 303 81.1 
421010 27° 49.7' 23° .7' 40121 303 114.2 
421021 27° 49.9' 23° .2' 41987 303 115.0 
431010 28° 14.8' 23° .1' 52729 303 157.3 
431021 28° 14.9' 23° .0' 54420 303 157.5 
471010 29° 55.2' 22° 59.8' 16686 304 
471021 29° 55.1' 22° 59.5' 19729 304 
481010 30° 21.8' 22° 58.4' 42556 304 
481021 30° 22.5' 22° 58.7' 44434 304 
491010 30° 45.2' 22° 59.4' 54360 304 
491021 30° 45.5' 22° 59.0' 56381 304 
501010 31° .2' 23° .0' 63836 304 
501021 31° .9' 22° 59.5' 66161 304 
511010 31 ° 25.3' 22° 59.8' 76993 304 
511021 31° 25.7' 22° 59.2' 79275 304 
521010 31° 49.6' 22° 58.4' 3759 305 
522011 31° 50.5' 22° 58.4' 6086 305 
531010 32° 15.1' 22° 59.3' 16986 305 
531021 32° 15.6' 22° 58.9' 19154 305 
541010 32° 36.2' 23° 4.4' 42346 305 
541021 32° 36.0' 23° 4.2' 44384 305 
551010 33° .4' 23° .3' 55449 305 
551021 33° .6' 23° .1' 57426 305 
561010 32° 59.7' 22° 30.4' 68230 305 
561021 33° .1' 22° 30.8' 70858 305 
571010 33° .2' 22° .2' 81904 305 
571021 33° .4' 21 ° 59.3' 83923 305 
581010 32° 37.5' 22° .2' 7824 306 
581021 32° 36.7' 22° .5' 9846 306 
591010 32° 16.0' 22° .1' 20197 306 
591021 32° 16.0' 22° .1' 22359 306 
601010 31° 50.3' 22° 1.1' 33321 306 
601021 31° 50.1' 22° 1.1' 35262 306 
611010 31° 26.0' 22° 1.7' 45504 306 
611021 31° 25.4' 22° 1.2' 47142 306 
621010 30° 58.3' 22° .1' 58192 306 
621021 30° 58.3' 22° 1.6' 60103 306 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

631010 31° .4' 22° 29.7' 70944 306 
631021 31° .5' 22° 28.4' 73048 306 
641010 31° .2' 23° 29.7' 6463 307 
641021 31° .5' 23° 29.4' 8601 307 
651010 31 ° 25.3' 23° 29.7' 19668 307 
651021 31° 25.6' 23° 29.4' 21588 307 -
661010 31° 49.6' 23° 29.2' 32667 307 
661021 31 ° 49.2' 23° 28.6' 34751 307 
671010 32° 15.4' 23° 30.6' 45500 307 
671021 32° 15.8' 23° 30.4' 47747 307 
691010 32° 59.5' 23° 29.6' 72078 307 
691021 32° 58.7' 23° 29.1' 75520 307 
701010 33° 24.2' 23° 30.9' 3779 308 
701021 33° 23.0' 23° 30.8' 5963 308 
701030 33° 22.0' 23° 31.9' 7030 308 
701041 33° 22.5' 23° 31.9' 8046 308 
701050 33° 21.9' 23° 32.6' 9389 308 
701061 33° 21.2' 23° 33.1' 11330 308 
711010 33° 36.4' 23° 31.8' 21680 308 
711021 33° 35.6' 23° 34.1' 24971 308 
721010 33° 46.6' 23° 29.7' 33673 308 
722011 33° 46.9' 23° 31.4' 35805 308 
731010 33° 46.8' 23° 18.6' 43729 308 
731021 33° 46.4' 23° 19.3' 45425 308 
741010 33° 46.6' 23° 39.5' 55813 308 
741021 33° 46.0' 23° 40.4' 57780 308 
751010 33° 46.5' 23° 50.8' 66223 308 
751021 33° 45.9' 23° 51.0' 68783 308 
761010 33° 45.4' 24° 2.6' 76723 308 
761021 33° 43.8' 24° 2.0' 78692 308 
771010 33° 43.8' 24° 8.9' 543 309 
771021 33° 45.7' 24° 14.7' 2353 309 
781010 33° 58.4' 24° 1.0' 14984 309 
781021 33° 57.7' 24° 1.9' 17774 309 
791010 34° 4.9' 23° 58.0' 28955 309 
791021 34° 4.9' 23° 58.0' 31481 309 
801010 33° 55.8' 24° .1' 41586 309 
801021 33° 55.6' 24° .5' 43287 309 
811010 34° 12.0' 23° 46.5' 53499 309 
811021 34° 10.8' 23° 47.0' 56176 309 
811030 34° 10.2' 23° 47.3' 57421 309 
811041 34° 9~O' 23° 48.1' 59950 309 
811050 34° 8.5' 23° 48.4' 61315 309 
811061 34° 8.0' 23° 48.7' 62638 309 
811070 34° 7.S' 23° 49.2' 63852 309 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

811090 34° 5.9' 23° 51.0' 68123 309 
811101 34° 4.3' 23° 52.6' 71456 309 
811110 34° 3.4' 23° 53.6' 73136 309 
811121 34° 2.7' 23° 54.8' 75251 309 
811130 34° .7' 23° 55.4' 76856 309 
811141 34° .3' 23° 58.6' 78900 309 
811150 34° .2' 23° 57.8' 80528 309 
811161 33° 58.9' 23° 59.4' 83494 309 
811170 33° 57.6' 24° .8' 85450 309 
811181 33° 56.4' 24° 1.9' 871 310 
811190 33° 56.0' 24° 2.5' 2374 310 
811201 33° 55.4' 24° 3.4' 4239 310 
811210 33° 54.7' 24° 4.0' 5878 310 
811221 33° 53.3' 24° 4.8' 8860 310 
811230 33° 52.5' 24° 6.1' 10740 310 
811241 33° 51.9' 24° 7.1' 12934 310 
811250 33° 51.1' 24° 7.2' 14244 310 
811261 33° 50.2' 24° 9.4' 17109 310 
812010 33° 48.4' 24° 12.1' 22959 310 
812021 33° 47.6' 24° 13.0' 25740 310 
812030 33° 46.9' 24° 13.4' 27364 310 

· 812041 33° 45.9' 24° 13.0' 29493 310 
812050 33° 45.3' 24° 13.8' 30853 310 
812061 33° 44.4' 24° 14.7' 32769 310 
812070 33° 44.0' 24° 14.9' 33719 310 
812081 33° 42.9' 24° 16.1' 35815 310 
812090 33° 42.5' 24° 16.4' 36982 310 
812101 33° 42.0' 24° 17.0' 38470 310 
812110 33° 41.6' 24° 17.3' 39512 310 
812121 33° 40.9' 24° 17.8' 41308 310 
812130 33° 40.5' 24° 18.1' 42381 310 
812141 33° 39.7' 24° 18.8' 44425 310 
812150 33° 39.2' 24° 19.2' 45553 310 
812161 33° 38.6' 24° 19.8' 47077 310 
812170 33° 38.1' 24° 20.1' 48408 310 
812181 33° 37.4' 24° 20.2' 50162 310 
812190 33° 36.8' 24° 20.2' 51442 310 
812201 33° 35.9' 24° 20.5' 53876 310 
812210 33° 35.4' 24° 20.4' 55139 310 
812221 33° 34.8' 24° 20.8' 56995 310 
812230 33° 34.0' 24° 21.4' 58361 310 
812241 33° 33.1' 24° 21.9' 60104 310 
812250 33° 32.3' 24° 22.6' 61650 310 
812261 33° 30.9' 24° 22.9' 64301 310 
812270 33° 30.1' 24° 23.0' 65984 310 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

812281 33° 28.1' 24° 25.2' 69876 310 
821010 33° 54.9' 23° 57.2' 4512 311 
821021 33° 55.3' 23° 57.2' 7198 311 
831010 34° 1.2' 24° 6.1' 16056 311 
831021 34° 1.8' 24° 6.2' 18718 311 
841010 34° 1.6' 24° 14.3' 26917 311 
841021 34° 1.1' 24° 12.9' 29954 311 
861010 34° .1' 24° 9.5' 46814 311 
861021 33° 59.4' 24° 8.8' 48840 311 
861030 33° 58.4' 24° 6.8' 50858 311 
861041 33° 56.8' 24° 5.3' 54484 311 
861050 33° 55.1' 24° 3.9' 57011 311 
861061 33° 53.9' 24° 2.8' 60125 311 
861070 33° 53.3' 24° 1.9' 61866 311 
861081 33° 52.3' 24° 1.0' 63999 311 
861090 33° 51.4' 24° .0' 65844 311 
861101 33° 50.8' 23° 59.6' 67700 311 
861110 33° 49.6' 23° 58.3' 69614 311 
861121 33° 48.4' 23° 57.8' 72401 311 
861130 33° 47.7' 23° 57.4' 74335 311 
861141 33° 46.5' 23° 56.6' 76851 311 
861150 33° 45.9' 23° 56.2' 78375 311 
861161 33° 45.1' 23° 55.6' 79879 311 
861170 33° 44.4' 23° 55.2' 81305 311 
861181 33° 43.3' 23° 54.4' 83511 311 
861190 33° 42.6' 23° 53.8' 84892 311 
861201 33° 41.9' 23° 53.2' 4 312 
861210 33° 41.3' 23° 52.8' 1334 312 
861221 33° 40.8' 23° 52.5' 2819 312 
861230 33° 40.2' 23° 52.0' 4444 312 
861241 33° 39.4' 23° 51.0' 7173 312 
861250 33° 38.9' 23° 50.3' 8642 312 
861261 33° 38.1' 23° 49.0' 10657 312 
861270 33° 37.6' 23° 48.1' 12103 312 
861281 33° 37.1' 23° 46.8' 14201 312 
861290 33° 36.9' 23° 45.8' 15943 312 
861301 33° 36.7' 23° 44.6' 18802 312 
861310 33° 36.1' 23° 43.6' 20676 312 
861321 33° 35.4' 23° 42.5' 22481 312 
861330 33° 34.3' 23° 41.2' 25409 312 
861341 33° 33.1' 23° 40.4' 27856 312 
871010 33° 36.0' 24° 3.0' 15519 313 
871021 33° 37.0' 24° 2.9' 19338 313 
881010 33° 41.3' 24° 5.0' 83003 313 
881021 33° 42.1' . 24° 5.2' 85480 313 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

891010 33° 44.9' 24° 3.9' 8083 314 
891021 33° 45.2' 24° 1.9' 11248 314 
901010 33° 47.9' 24° 3.5' 24512 314 
901021 33° 47.7' 24° 2.8' 28116 314 
911010 33° 53.5' 24° 3.0' . 43122 314 
911021 33° 53.7' 24° 3.0' 45696 314 
921010 33° 56.7' 24° 4.3' 56371 314 
921021 33° 56.7' . 24° 504' 59524 314 
931010 33° 27.8' 24° 4.2' 9361 315 
931021 33° 28.1' 24° 3.6' 12719 315 
94~010 33° 31.0' 24° 4.9' 26615 315 
942011 33° 3004' 24° 4.7' 31265 315 
951010 33° 37.8' 24° 404' 41480 315 
951021 33°'37.2' 24° 6.1' 44179 315 
961010 33° 48.4' 24° 4.9' 58582 315 
961021 33° 49.9' 24° 5.0' 62871 315 
971010 33° 19.6' 24° 404' 8670 316 
971021 33° 20.0' 24° 3.5' 11754 316 
981010 33° 23.0' 24° 4.9' 46307 316 
981021 33° 23.7' 24° 5.6' 49068 316 
991010 33° 28.8' 24° 4.7' 60900 316 
991021 33° 29.5' . 24° 4.2' 63991 316 
1001010 33° 22.5' 24° 3.8' 76492 316 
1001021 33° 23.2' 24° 3.8' 79144 316 
1011010 33° 31.0' 24° 4.8' 8025 317 
1011021 33° 31.5' 24° 4.1' 11254 317 
1021010 33° 53.9' 24° 5.3' 45322 317 
1021021 33° 54.5' 24° 5.3' 47683 317 
1031010 33° 54.3' 24° 2.6' 58368 317 
1031021 33° 55.3' 24° 3.1' 60679 317 
1032010 33° 56.7' 24° 3.8' 63089 317 
1032021 33° 57.7' 24° 4.2' 64882 317 
1032030 33° 59.1' 24° 4.6' 66815 317 
1032041 33° 59.6' 24° 5.1' 68573 317 
1032050 34° 1.1' 24° 5.1' 70484 317 
1032061 34° 1.6' 24° 5.6' 72482 317 
1032070 34° 3.3' 24° 5.5' 74247 317 
1032081 34° 4.2' 24° 6.5' 75888 317 
1032090 34° 4.1' 24° 6.2' 77418 317 
1032101 34° 4.8' 24° 6.2' 78841 317 
1032110· 34° 5.1' 24° 6.2' 80327 317 
1032121 34° 6.0' 24° 6.4' 82152 317 
1032130 34° 6.7' 24° 6.5' 83786 317 
1032141 34° 7.7' 24° 6.8' 85213 317 
1032150 34° 8.5' 24° 6.9' 388 318 



230 

STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

1032161 34°- 9.3' 24° 7.1' 2029 318 
1033011 34° 12.1' 24° 7.7' 6149 318 
1033020 34° 13.3' 24° 7.9' 8213 318 
1033031 34° 14.3' 24° 8.1' 9979 318 
1033040 34° 15.4' 24° 8.4' 11875 318 
1033051 34° 17.2' 24° 8.9' 13572 318 
1033060 34° 19.5' 24° 9.0' 16616 318 
1033071 34° 25.4' 24° 8.8' 25260 318 
1033080 34° 27.0' 24° 8.3' 27263 318 
1033091 34° 29.7' 24° 8.0' 31777 318 
1033100 34° 29.9' 24° 9.0' 33262 318 
1034011 34° 30.7' 24° 9.4' 35421 318 
1034020 34° 31.3' 24° 9.6' 36821 318 
1034031 34° 32.3' 24° 9.9' 38506 318 
1034040 34° 33.4' 24° 10.3' 39969 318 
1034051 34° 34.8' 24° 10.9' 41723 318 
1034060 34° 35.9' 24° ILl' 42894 318 
1034071 34° 37.0' 24° 11.5' 44664 318 
1034080 34° 37.8' 24° 11.7' 45885 318 
1034091 34° 38.6' 24° 11.8' 47488 318 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) . (W) DAY (km) 

1 32° 3.9' 24° 5.2' 38460 275 
2 30° 33.4' 28° 58.6' 71820 276 
3 30° 41.0' 28° 23.5' 31560 277 
4 31 ° 2.5' 28° 41.7' 47280 277 
5 31° 3.4' 29° 51.2' 75720 277 
6 31 ° 31.4' 29° 9.4' 14760 278 
7 31 ° 38.6' 29° 21.0' 32280 278 
8 31 ° 18.0' 29° 11.9' 58620 278 
9 30° 35.0' 29° 25.0' 76500 278 

10 30° 16.5' 28° 39.4' 15420 279 
11 21 ° 56.5' 21 ° 51.5' 66240 282 33.4 
12 22° 6.7' 22° 21.9' 22140 283 26.8 
13 22° 7.0' 22° 27.0' 29700 283 35.5 
14 22° 7.0' 22° 16.0' 38400 283 16.6 
15 22° 7.1' 22° 11.0' 46500 283 8.1 
16 22° 7.1' 22° 6.2' 56580 283 1.9 
17 22° 7.1' 22° 2.1' 65160 283 7.6 
18 22° 7.5' 21 ° 57.8' 72480 283 14.8 
19 22° 7.0' 21 ° 53.5' 80460 283 22.3 
20 21 ° 56.6' 22° 5.7' 11400 284 21.3 
21 22° 4.3' 22° 5.5' 21900 284 7.2 
22 22° 11.0' 22° 6.0' 34020 284 5.4 
23 22° 15.0' 22° 6.0' 41400 284 12.8 

90053 31 ° 40.6' 25° 25.7' 85140 277 
90054 31 ° 53.1' 28° 3.8' 54060 278 
90055 30° 49.8' 28° 14.5' 57660 278 
90056 30° 46.1' 28° 25.0' 61200 278 
90057 30° 40.9' 28° 37.1' 64740 278 
90058 30° 37.6' 28° 48.1' 68340 278 
90059 30° 33.2' 28° 59.2' 72000 278 
90510 30° 30.3' 29° 8.4' 82740 278 
90511 30° 27.0' 29° 19.9' 0 279 
90512 30° 19.7' 29° 22.4' 3600 279 
90513 30° 8.6' 29° 18.7' 7200 279 
90514 30° 3.0' 29° 8.9' 10860 279 
90515 30° 1.7' 28° 56.4' 14400 279 
90516 30° 4.9' 28° 44.3' 18240 279 
90517 30° 11.4' 25° 35.8' 21600 279 
90518 30° 19.1' 28° 26.8' 25200 279 
90519 30° 29.4' 28° 24.0' 28800 279 
90520 30° 55.6' 28° 33.9' 43140 279 
90521 30° 3.2' 28° 50.5' 57600 279 

"90522 31° 3.7' 29° 2.2' 61200 279 
90523 31° 4.0' 29° 14.0' 64800 279 
90524 31° 3.7' 29° 26.3' 68340 279 
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STATION LATITUDE LONGITUDE SECONDS JULIAN RADIUS 
(N) (W) DAY (km) 

90526 31° 3.5' 29° 40.5' 72420 279 
90527 31° 8.6' 29° 44.8' 83700 279 
90528 31 ° 13.5' 29° 37.1' 0 280 
90529 31 ° 16.9' 29° 25.8' 3600 280 
90530 31 ° 20.4' 29° 14.6' 7200 280 
90531 31 ° 23.8' 29° 3.2' 10980 280 
90532 31 ° 30.8' " 29° 8.8' 16620 280 
90533 31 ° 29.9' 29° 18.8' 25200 280 
90534 31 ° 37.4' 29° 10.9' 28800 280 
90535 31 ° 33.2' 29° 31.6' 43140 280 
90536 31 ° 27.6' 29° 43.0' 46800 280 
90537 31° 22.2' 29° 34.0' 52140 280 
90538 31 ° 11.0' 29° 15.0' 68700 280 
90539 30° 55.2' 29° 21.0' 73920 280 
90540 30°" 40.0' 29° 15.1' 2100 281 
90541 30° 23.0' 28° 49.6' 10980 281 
90542 21 ° 53.6' 22° 7.4' 61440 284 26.9 
90543 21° 54.5' 22° 2.0' 63480 284 26.3 
90544 21 ° 55.5' 21 ° 56.7' 65280 284 28.7 
90545 21 ° 56.5' 21 ° 51.4' 67500 284 33.6 
90546 22° .8' 21 ° 56.8' 75420 284 21.3 
90547 22° 7.0' 22° 2.9' 78120 284 6.3 
90548 22° 11.3' 22° 7.0' 80760 284 6.0 
90549 22° 17.9' 22° 13.0' 83520 284 21.4 
90550 22° 18.0' 22° 2.0' 780 285 19.9 
90551 22° 18.1' 21 ° 53.1' 3600 285 29.5 
90552 22° 15.1' 21 ° 56.5' 6960 285 21.4 
90553 22° 13.2' 21 ° 59.2' 8220 285 15.6 
90554 22° 11.0' 22° 2.0' 9480 285 9.3 
90555 22° 9.0' 22° 4.7' 10740 285 3.4 
90556 22° 7.3' 22° 7.7' 11880 285 2.7 
90557 22° 5.2' 22° 10.8' 13620 285 9.3 
90558 22° 3.2' 22° 13.6' 15000 2"85 15.3 
90559 22° .7' 22° 17.2' 16740 285 23.1 
90560 21 ° 58.3' 22° 20.9' 18480 285 30.8 
90561 21 ° 48.3' 22° 6.1' 8160 286 36.7 
90562 22° 2.6' 22° 5.1' 20940 286 10.4 
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INTENTIONALLY LEFT BLANCK 
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Survey IV : October 1986 
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Survey IV : October 1986 
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Survey IV : October 1986 
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Survey IV : October 1986 
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Survey IV : October 1986 
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Survey IV : October 1986 
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Survey IV : October 1986 
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