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AB3STRACT

,>This report contains geophysical data collected by the Lamont

group at the FRAM II and Camp I drifting stations. These data in-

clude station positions determined by satellite navigation, echo

soundings, ice floe azimuths, magnetic declination and gravity
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Introduction

tcFRAI II was a research station established on drifting pack ice

to carry out underwater acoustic, geophysical, and oceanographic

studies in the Arctic Ocean with primary financial support from the

Office of Naval Research. Aircraft for establishing and maintaining

$the station were based at Nord, Greenland through cooperation of the

Danish government and the Commission for Scientific Research in Green-

land. FRAN II was established March 19, 1980 at 86°51'N 0230 12'W and

the scientific program began on March 31st after the camp had been

relocated following ice breakup at the initial site. The program

continued until May 4th when the camp was at 850 46'N 023039'W. Camp

I was established later about 300 km north of FIAM II as a satellite

station (fig. 1).

Investigators from Lamont-Doherty Geological Observatory car-

ried out observations of position by satellite navigation, ocean

depth and the earth's gravity field at FPRAM II. Position by celes-

tial navigation, and floe azimuth were observed at Camp I. These

observations are reported here in the form of tables and figures. in

order to make it available quickly, only the data are reported with-

out detailed analysis or interpretation.

The Lamont group also conducted acoustic anO oceanographic meas-

urements which will be retorted separatelv. The observations at

FRAM II were made by Jay Ardai, Charles Monjo and Tai Lee. The meas-

urements at Camp I were made by Barry Allen.

Navilation

All positions at FRIA. II were determined with the U. S. Navy

Transit satellite naviaation system. Transit satellites circle the

earth in 107-minute pola- orbits at an altitude of approximately 100 km.

OWK-21
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3

Each satellite continuously transmits position data as a function

of time. By measuring the change in the Doopler frequency of thej

received signals as the satellite approaches, passes, and recedes,

the position of the station relative to the satellites path can be

determined with great precision. The number of satellite passes

at a given site over a given time will be greatest at the poles.

In the Arctic the interval between fixes is therefore short.

The fixes at FRIAM II were determined with a Magnavox MX 1502

satellite navigation set. The !.X 1502 system was introduced in

1977 and is a rugged, portable, nearly automatic navigation sys-

term. The fixes and associated information are stored on magneticI
tape. These data are also displayed visually and they were logged

manually as often as possible in case the tape should malfunction.

Fixes calculated with the MX 1502 sets are based on the World

Geodetic Svstem-1972 coordinates. "Standard deviations" in lati-

tude and longitude based on Donoler data residuals are calculated

automatically by the 1502 for each fix. All fixes with "standard

deviations" greater than 90 m in latitude and 136 m in longitude

were elimited from the data set. These cutoff values were arrived

at by calculating the mean and standard deviation of the "standard

deviations" for all fixes of each instrument senarately. ,l fixes

with "standard deviations" creater than the mean plus one standard

deviation were eliminated in two successive trials.

Although it had been intended to fix the positions of Cam: I

alsc with satellite navication, no reliable fixes -.ere obtained with

the :aanavox 706 set used tnere and only celestial navication was ob-

tained. Sun shots were taken .ith a -ild T-2 theodolite on a daily

Mal- basis wnen cloud cover nermitted. The errors are estimated to be +

1 km for these sun fixes.



POSITIONS OF THE FRAY II DP.I"FTNG STATION

DETERMINED BY THE~ AX 1502 SA"TELLITE ]NAVIGATION SET

Key to Column Headings:

SN Serial number of satellite receiver unitF

DY Day

MON Month I
YI YAR Year
G'MT Greenwich mean time

L A T1TUD E N'.orth latitude in decimal degreesILONGITUDE Longitude in decimal degrees, (negative ima-
plies west longitude)

Ilk EL Maxi-mum elevation of satellite above horizon in

I Number of iterations in the comnutation

DP Number of 23/28 - second ?)oppler counts

SATi- Last tbIree ia4its of satel.lite i ~entification nu~n'b-r

STm'' St1andar,_-d e-i at ion o-f l1ati-tude i n n'eters

STDX Standfari_- deviation ofr longitude iM mete rs

- 20'



-
i

26W 2 W 2 4W 23W 22H 21W 5:1 86. SN% 186. 5N-=

UL

~+ +

ITI

1 +

I I

: I :i I
.9. I . I

iii

~85. 5N 
S, , 8 . N

It_ 26W 25W 24H 23W 22W 21W

- - - - - - F.



I
6 FikAA 2 = AvbGAT1C'. - O-cIGI'.AL

SN DY MON YEAR G-iT 6^ r )ir bu.GITUD. EL I DP SAT STOY STDX

30 1 AP.9 ,8,) 1215 . 9.. 44 9 -21.847313 81 3 32 140 2.0 -5.0
30 1 AP . 19 0 1255 6 .4 Qd53 -21.8o7531 s8 2 32 190 44.0 17.0
3u 1 APR 19'$' 1922 -it.. 469 -21,6694o4 o4 3 32 14- oil.0 29.0
30 1 APF 19S0 21o n .417d54 -21.493o23 63 3 32 140 63.0 23.0
30 1 AP F 19-0 2125 -. ,.4eoi.,3 -21.910271 7t 2 32 110 53.0 79.0
30 1 APH 19b0 215t in.4or419 -21.677277 76 3 24 190 62.0 65.0
3U I AP'% 19d0 225 *-.44i983 -21.897o75 56 2 33 140 54.0 39.0
30 2 APR 1990 41 . $7 5 -21.9')738 74 2 21 140 62.0 121.0
30 2 APR 19I8u 1uO o.4d3154 -21.864et6 d2 3 28 110 47.0 122.0
30 2 APR 19d0 124 So.468297 -21.903023 79 3 30 19') 50.0 17.0
30 2 APR 1960 247 co.44189,) -21.901208 73 3 24 1l0 50.0 43.0
3u 2 AP.m 1Q60 310 So,4-6572 -21.,931"11 73 2 26 190 83.0 54.0
30 2 APR 190 o02 9o.4S55$J -21.9:S883 7o 3 27 140 71. n.O
30 2 APk 1,;0 74? do.481559 -21.975189 72 2 2b 14; b7., 3i.0
3) 2 APR 19i') %09 6o.479q51) -21.991932 72 3 30 110 37.-) 29.0
30 2 APR 1j40 631 9o.4i022z -21.997571 40 3 29 190 47.o 7d.0
30 2 APF 1940 93;- 10.476151 -21.002205 72 3 32 140 57. 25.0
30 2 APl: l6 19 101 d 3n.7buo -22.o1t-23 72 3 30 190 55.6 47.0
30 2 APR 19 - 1123 3o.-;7.730o -22.U.t.42 77 3 29 10 .2.0 57.0

30 2 -PR 19-) 1206 io.&o9 4 25 -22.051479 t4 2 27 190 59.0 25.0
3' 2 Al' 19,-40 1353 do.-:4-3u -22.0b5144 69 3 31 19, 4-.1 24.0
3v 2 APR 10d0 1541 4-.4597!- -22.131536 73 3 33 190 35.0 33.u
30 2 APR 19d') 1644 ;,-,. oi9 -22.0'433o! 73 3 3u 140 51.0 71.0
30 2 APR 19z0 1704 $o.4501o1 -22.!2S3e7 66 3 35 110 50.0 16.0
30 2 APt 19$0 172e o.-i5434 - 2 2 .162293 il 3 31 190 52.0 115.0
3u 2 APR I9gi 1630 do.454132 -22.12cS12 oo 3 26 140 59.0 34.0
30 2 ArP% 191 13 50 So.43$12 -22.121)02 67 3 35 110 '4.0 19.0
30 2 APR .26 A345054r, -2k.093777 .12 3 24 140 t)9.) 25.0
3,) 9 A.€ 195' 2037 o.,3u1 -22.0717u3 73 3 24 11' 5 t! 53.0
3v 2 APO 1-1) 2191 4".4452.J -- '2.S)13195 7 4 34 1o 7-' 116,o
30 2 :.P0 1I40 2292 1. -4,447.)2 -22.Q3,"-7,' !D 1 3 2- 140 55.0 29.0
30 2 APR I'$') 224A zi.44o323 -22.109755 12 3 39 190 1. 41.
30 2 APR 194 234 4 34 $ 3 -21.95Ad39 70 3 32 140 4. 4.0
3.v 3 AP. 19-j 35 do.4 3-+ 7s) 4 -21.g4rC03 69 3 30 !9- ' .) 20.0
30 3 A'PR 19,') 15i ao.43094 - 2 1. ,rlb 7- 3 27 110 41.0 53.0
3v, 3 :Pl !9-- 221 41)43)44 -21.1741r- 71 3 33 1, 7.,) 37.')
3', 3 AP i 1I 929 1.,142 - 2 i.57'-,6 3 20 195 55.0 'v.O
30 3 - 'd', 1 1315 -j.3957';z -21.2n')152 ,; 3 3 11" 45.v !,.)
3,: 3 4e- 1 ' 2134 -)-,.3zs"T; -2'.1 7 71 7 3 33 11, -, .- 3,-
3" 3 ;F, !'.) 23-r . " -21. 4o177 ; 3 32 ', c2. 2.')
31 4 : ' q .Z -21.722 7-: 3 33 !-" 3i.' i-.,

3 2.23., 2 ' ,. -722- -il.;3-' .4 3 32 - . 12.0

3 - ,- 1.- , 2.252 -2.7 -, -7 , ' 71 3 21 t". ui .3;) 4 r 'z: v 23-2 ,,, ' 3 l: -3. 9 !7 ,  3 24 :"; 5- ) .3 .:,
31) 5 "1 I - 20 ao-. 3 - ! n2 -15 5 4 2i C"%" C, 3 J I 1 '.;
3U 5 A?- 1 r n ' .. nt -!. - 2, t 3 32 19** 0,7. 0 1 -7

3d 5 A I I' , s,  2 '. 7 -o1 . 3--).=o-o 2 3 3 4 1 ' , 3 6 . .

30 5 A- 19' 23: n. 3- 3v -21. o 3-1 71 3 33 ! J .v a- ..
30 ( 5 19-c, '2 .t-Sn S 1 .- ,:,27 o- 3 30 2u -20 3
3 ' 1"0 35' 4'. D 5 -1 . *21 Q3 3 35 1!- " 2!., %
3k " ;,,pr 1 !5* -2!.12=:z3 ;i 3 31 1"vi= I . "!.0
3. e-' i' , 51I ,. . 2h r 77 3 22 1-0 ;0.,) 5.)
3': 5 '. - 0a,'; 2 .3-mi -zi.j3]3! I 3 22 2$, 53 } -",.)
3 °  5 :S 1-." ."5" ,'.3"33 1 -21.12="%22'2 32- l 2".j,: - .c I" ' c" _ 4-. * -12- - i.17. , 7 ;4 S 24 .?1" -' P.: j2 .
30 (1 -A' - P ... - 2 . & a  ; 3 3, "-J ''; .
3,2  5 - *.- 1"'") 1z.2-. ,o.i3 ) ' -21-!,"42° "'; 3 )u !.9:' a3 J 13 '
3' 5 -:,p. I9'J 122=' .S'. o3" -iI.1o 5! ?2 2' !-. 72..u ! j .

3,,' to p ' 1312 . . -i- , -21.'- 393 n 3 31 1"' b!) 0 24."
3(, 5 AK5 14 ,  133! . -2 .!.e42 7' 3 32 2-" 2. u.,3. .. iAP 7o.I- C21.22!?' 7% a ,5 Z ' ,  - . 34. j

3*: 5 ;, 1" I 151z' a .3 "2-" -zi.22.353 7 3 34 2' 7o.0 2-.1-
3 1 5 1- i ; *,. 737 -z. 1 3-P,% 3 2- i - =.) 1;.
311 S C, == ~12.c-, ,i2I". 1.S.... ,43 2 " 1.



Sh Di Y -11 Y *A~ m OLF u r i ruoz- L U~!J) L U OEp SIT S TD.Y STDX

30 5 A P 1940 1647 io.3-24439 -21.2t-374 79 3 3b 190 34.0 59.0
30 5 APR !.:, 1701 *374 -21.279779 6i 3 25 200 39.0 43.0

30 5 .4.-:i 14q0 1740 43776 -21.27d210 o7 3 21 140 56.0 47.0
30 5 ABP 19gO 14 10 .j.3J7550 -21.311535 6" 3 29 110 43.u 17.0
30 5 AF?. 160 l'2: oo.3i214 -21.33o31i o3 3 22 140 70.0 29.0

- 30 5 A P- 19b3 2113 do. i699 -21.409309 63 3 30 140 55.0 25.0
30 5 AF. 144,i 2144 o.3"'47 -21.49 129 79 3 32 110 f0.0 120.0
30 5 APmi 98") 2259 6'.3 12-l -21.455012 5i 3 28 140 61.0 53.0
30 5 :, 1: 0 2354 io.3934i$ -2 .49*i19 09 3 25 190 87.0 28.0 I
3u 6 APR !90 4 : tn.392131 -21.57t-897 75 3 29 140 48.0 112.0
30 t A.PF 16-3 11 -. 393,)02 -21.54972s 79 3 34 110 41.0 70.0
30 6 AP-z 1980 140 io.391220 -21.5i7oo2 7u 3 23 190 tb.o 36.0
30 6 APP 1960 305 4o.394852 -21.n23360 71 3 35 110 37.0 26.0
30 o A'OR 19i9 327 io 3";2 7 -2 1.oo0244 74 3 2- 19v) 79.0 73.0

30 A A !,;0 419 in.3954 74 -21 .,-.16199 43 3 32 14f; 62.0 165.0
3i ABA 19D.) 43 o.3*4-744 -21.70d302 s7 3 36 110 41.0 15.0
31 - V3 !') o o 4,.347171 -21.755718 ; 31 I' 53.0 38.3

3 "- 1 -" 75 3 3".-2, -2'.-2) 2 71 3 S1 140 51.o 17.0
30 o AP" 1 -0 -2i . 57 -21.v45257 74 3 32 110 41.0 40.0

3,; Ph : '4 -o.i917, -ii. 56335 77 4 2t 190 45.0 73.0
3- A ig3 941 J 924 73 2 32 14v I10 29.3
30 Ac : ,J 1126 ,.4O)J -21.O1,441 79 3 2-; 1. oo 71.
3u o A 14,'; !349 ). 399"-"I -21.9:' bq 75 3 3c 110 53.0 a'.0

-- 3t; !Pq 19_,) 153-- ,o."0i4d -22.u2 83o , 3 35 !!0 52.0 29.0
-- 30 a API' 1t- , 1a46 6..J234s -zz.J59v28 71 3 2b 140 49.0 51.0

30 o A a. A9 .u 1722 io.1-2i11 -22.079376 66 3 36 11-f, 52.0 15.0
30 6 A.4 19?l ) 135 6a. 403639 -2z.I00v61 04 3 34 140 46.0 26.0
3u b APP O,-' 2021 O;.404131 -22.126U40 52 3 33 140 5. 0 17.0
3u o A- . Iz. ) 2055 -o;.",4-39 -22.1,3242 75 i !5 ii0 51.0 07.0
3$, i) 22,17 40 -7 6 -zi.154Dd3 5 3 31 140 63.0 ;2.i
3,, o -x 1a 23%.5 1-13732 -22.14"SAo 71 3 34 1(n -0.0 2S.0
3s)7 ,'- 'a0 29 i:'.z-o6' -.134:342 .13 3 30 61' .0 11 .0
-30 7 - 19" 52 o 4;),n25 o2.1,92 G a6 3 39 19 o. 1-.3

3t. 1 ;' 1'- 21 -4,31j -2 :7250- ."- 3 3 110 42.0 43.0
30 7 1sF -"z 2!9 1 .- "7  .... 504 72 3 3v 1 -6.0
3 ,.7 -Li 7 14 31 5 o.-.,,742b -2 i.2..0 ;6 7- 3 26 .40 -2.0
3c 7 1i-- 1 ' 7-1! '..; .i -zi.2743t, 72 3 20 14- 56.0 33.0
., 7 1,ro--!-;-,, 753 - '- ti- -... 1"4ti7 61 3 33 190 32. ' ; .'
-- 3'. 2-, 1 1- - . i17i 71 S 31 's 71' 73.0

Q. ;I " : - ., 2 11 71 3 23 1 ' 2. -2
- r- " -- 2 7 'j; 3 2 -1

3: 7 -;1- .- i 2.'s 2- 6.3...

=- ' -s " "' , 1 - .. ~"3 1.>4' a 33-.1 -22 2.b712 -" 3 3.6 II'. ." "' 1' o'

3 - '' . - '-, 1 , ---.. z- J:, 3I.. -22.22'9341 :)7 3 31 ,1 57 , .-,

J •- 2 5 - " -24.' -a:. - 3 37 .
-= -.2 .2i-K3 "3 " 2:1-, Z.

3" -"-." .; -.. 2 = . 3L;j -2Z.2171'3" "- 3 2" . -~ 21.

3~~~~~1 5'~ .is))4 .3'' ,321

- 21 ,53lo 2v 3 5 .;) 1!:

_" - F1 . -22. 7 7 -) 3 3 I" 45 "..

- . -2 21 -v'4 2 =7 3 : -"

-- 3.

2-.7: . - - , - 2-3 1-! ,=.0 .

S3. - :- 4 : 5i : ' -22.!2 i:2 7 3 22 ! 22 ' 5'.-.
•, 2. . . _ . ...

-- 4 0 . Z'5!1- 3- 2 5 9 .7 -23
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FRA.4 2 NAvIGATION - ORIGI.oAL

SN DY 4ON YEAR GiT LArITUI)E bUNGITUDE EL I DP SAT STDY STDX

30 8 APR 1980 1419 d.40496d -22.224712 70 3 32 190 61.0 36.0
30 8 APR 1980 1524 do.40525d -22.218170 6b 3 32 200 77.0 23.0
30 8 APR 1980 1545 86.40472-1 -22.207981 b8 3 36 110 49.0 24.0
30 8 APR 1980 Ib06 8o.405151 "22.22b074 76 3 30 190 51.0 62.0
30 8 APR 1980 1651 dn.407379 -22.236729 70 3 30 140 90.0 93.0
30 8 APR 1980 1837 qo.405334 -22.218630 64 3 31 140 65.0 53.0
30 8 APR 1980 1854 8o.404724 -22.237537 14 3 28 200 86.0 95.0
3u 8 APR 1980 2024 8o.104922 -22.21483o 62 3 26 140 59.0 22.0
30 8 APR 1980 2210 8n.405762 -22.216770 65 3 31 140 62.0 39.0
30 8 APR 1980 2356 8o.405243 -22.227966 72 3 29 140 53.0 75.0
30 9 APR 1980 11 8o.405365 -22.192245 74 3 23 200 59.0 84.0
30 9 APR 1980 100 86.40470q -22.213730 69 3 28 190 85.0 27.0
30 9 APR 1980 157 do.406281 -22.218128 68 3 22 200 75.0 48.0
30 9 APR 1980 246 86.405117 -22.217522 12 3 23 190 70.0 53.0
30 9 APR 1980 517 do.404572 -22.1958d5 77 3 31 140 56.0 50.0
30 9 APR 1960 704 86.103931 -22.205799 72 4 23 140 59.0 26.0 -

30 9 APR 19R0 807 8b.404449 -22.200069 90 3 24 190 47.0 110.0
30 9 APK 1980 851 8r,.40o410 -22.207420 72 3 29 140 62.0 23.0
30 q APR 1q0 954 8o.40423o -22.209904 72 3 27 190 63.0 50.0
30 9 APh 1980 iU3b 8'9.403'9bl -22.215225 7o 3 32 140 55.0 42.0
30 9 APR 198v 1142 6o.403)15 -22.207756 68 3 33 190 50.0 23.0
30 9 APR 1;80 i3lo 86.403534 -22.17b655 77 3 3h 110 50.0 83.0
30 9 APR 198k 1330 8r.403412 -22.212b24 68 3 27 190 70.0 32.0
30 9 APR 1980 1643 80.40319d -22.209442 bo 3 35 110 51.0 16.0 A :2
30 9 APR 1980 1932 3u.403122 -22.201714 63 3 14 140 74.0 44.0
30 9 APR 1980 2016 8o.402542 -22.225075 73 3 34 110 45.0 46.0
30 9 APR 1980 2038 8o.402o79 -22.188545 78 4 24 190 80.0 119.0
30 9 APR 19'10 2225 8o. i02oA -22.2004bb 71 3 3b 190 78.0 48.0
30 10 APh 1980 12 dn.402328 -22.205 68 69 4 29 190 bO.0 22.0
30 10 APx 1980 137 8o.402i43 -22.19721o 7o 3 36 110 39.0 48.0
30 10 APR 19Ao 15 8o.402 7 -22.211929 11 3 37 190 59.0 28.0
30 10 APR 19).J 325 8o.W02374 -22.208195 b9 3 3b 110 37.0 21.0
30 10 APR 19AO 344 'o.40139o -22.219475 7b 3 2b 196 t 8.0 71.0
3u 10 APP It t') 422 Ro.401i25 -22.211689 66 3 29 2(;0 bO.0 25.0
30 10 APR 19.0 900 8o.400oqo -22.208167 75 3 38 190 49.0 55.0
30 i0 APR 19;') 1053 8b.j0ou391 -22.211467 69 3 25 190 b.0 30.0
30 10 t% 19,s0 1134 .4,O()q33 -22.225bli H0 3 25 140 72.0 t5.0
30 1,) AP R 1' '. 1240 10o. 08o -22.215912 67 3 2P lqO 61.0 29.0
36 10 pH 19d . 1408 s .40015 -z2.199he7 72 3 33 110 51.0 48.0
3u 10 AP,< 1 A 0 142 mo. 101) 0 2 -22.222r,37 70 3 4 1 Q0 47.0 31.0
30 1 j A I,, 1 ,) o1 o. ;01!31 -2.22 91o 7 3 2 19') 54.0 72.0
30 10 A vi 1" 1) 1o54 io.4u A -22.20t912 n9 3 24 110 60.0 54.')
3(; 10 ,PR 1'0 11 . O')D 1+ -22. 21397' no 3 33 110 ..'). 17 .0
3') 1") oW 1, Io t 003 -22.212290 r) 3 33 140 53.0 25. 0
3u U I AF l9"' 1129 1 -. -0J4)2 22.2225 (0 70 3 3n II(1 4-.u 4
3u 10 A 1 4 -,) 2)2t i). 4, 25 -22.214b2d 63 3 32 14C 4G.0 Jh.0
30 10 APt 1Q " 211A 8".4o1l 2 -22.237793 78 3 32 110 59.0 105.0
30 1 u AP v, 213, t o.409330 -22.195793 74 3 32 190 .8.0 69.0
30 10 ArR !19i0 2213 8o.4)0791 - 2.217140 6a 3 32 140 50.0 35.0
3t 1) APR 19) 2322 6o .4o 1299 -22.204!50 .4 3 38 19j 65.0 23.0
3u 10 APi 19A0 2359 oo. 401001 -22.222057 73 3 29 140 59.0 94.0
30 11 AP.- 19of) 109 1o.4002, -22.218014 69 3 2o 190 53.) 18.0
30 11 A PR 1981) 25 o So.4J,)772 -22.224281 7,; 3 31 190 3.0 51. 0
30 11 AR8 19 ,) 423 1. 0 00223 -22.211159 oS 3 32 11) 58.0 22..0
30 11 Aph 1 o 500 3n. 0 o20 -22.21t15t 67 3 33 200 7.0 29.0
3 U 11 1 i,) 520 8o. 00421 -22.201302 1 t 3 3', 140 52.0 43. 0
36 11 4P o 0 1o 8o. ')J91)Jo -22.19()342 71 5 24 190 45.0 10.')
30 u 11 a l-.J b4 n.AUIT/ -7Z 2.2132o4 72 3 31 1 i 67.0 2b.0
30 11 A P.i 1,0 10('4 d0.4095 9 -22. 2u5 7 3 71 1 33 190 4A.') 34.0
30 11 AP.% 19g0 1 042 4o.-.,024. -22.222o22 lo 3 30 140 b3.U 51.t) [1
30 11 AP u 1151 9o. 1003o') -22.217670 ol 3 29 1o0 5.0 25.0
30 11 A F IQ3' 152 o o. loO4,2 -22.224480 74 3 3o i ot 51.0 52.0
30 11 APR l'0 1002 00.399o5tl -2i.19o48/ 73 3 25 140 tbO. v 80.0
30 11 APP 1980 ib!2 1n.4)0214 -22.211590 68 3 35 110 47.0 14.0
30 11 AP8 14o,) 174 in.4olO93 .211746 06 3 23 1O 5ii.0 29.0
30 11 A . 19 9 183 .-o.to0341 -2i.217567 .,8 3 35 110 4'd.0 24.0
3 0 12 PR 19o0 426 .o. 100513 -22.20)1954 80 3 31 140 68.0 d3.0
3u 12 AP R 198 0 t1 . .0014o -22.213306 73 3 29 140 04.0 43.0

Ul



FRAM 2 NAVIGAT10N - ORIGIAli 9

Si DY MON YEAR GM T L.rITUDE LONGITuDE EL I DP SAT STDY STDX

30 12 APR 1980 802 do.400253 -22.212875 71 3 23 140 81.0 34.0
30 12 APk 1980 113o 8o.4009i5 -22.234055 80 3 26 140 65.0 83.0
30 12 APR 1980 1249 86.400b2u -22.219509 67 3 33 190 47.0 18.0
30 12 APR 1980 1510 8o.401123 -22.186779 77 4 28 140 48.0 108.0
30 12 APk 1980 1604 8o.400'Q25 -22.208660 67 3 34 110 62.0 22.0
30 12 APR 1980 1624 8o.401109 -22.225094 78 3 33 190 56.0 95.0
30 12 APR 1980 1656 do.400833 -22.193958 o8 3 32 140 51.0 46.0
30 12 APR 1980 1843 8b.400421 -22.206715 63 3 35 140 44.0 19.0
30 12 APR 1980 2029 "8v.400043 -22.213943 63 3 29 140 39.0 17.u
30 12 APR 1980 2124 8b.400345 -22.234436 79 3 31 110 60.0 132.0
30 12 APR 1980 2215 86.40014o -22.220341 67 3 28 140 54.0 41.0
30 12 APR 1980 2331 8o.400513 -22.192471 69 3 38 190 72.0 22.0
30 13 APR 1980 2 86.400345 -2,.233501 74 3 28 140 48.0 83.0
30 13 APR 1980 522 8o.4001)1 -22.199078 76 3 29 140 60.0 51.0
30 13 APR 1980 710 $o.40072o -22.206694 72 3 23 140 58.0 27.0
3') 13 APR 1980 825 8r.4019o2 -22.224789 77 3 28 190 67.0 90.0
30 13 APR 1980 857 8o.4001,o -22.212070 72 3 30 140 59.0 24.0
3u 13 APR 19;0 1012 S6.40017) -22.203423 70 3 31 190 52.0 33.0
30 13 APR 198) 1044 So.400223 -22.218540 78 3 26 140 6n.0 57.0
30 13 APR 19d0 1200 8o.t*008 0 3 -22.2Oo409 67 3 31 190 43.0 18.0
30 13 APR 1980 1503 36.W00H5 -22.21t)171 b6 3 29 200 73.0 24.0
30 13 APt 198t 1604 36.4003o0 -22.200291 72 3 33 140 45.0 60.0
30 13 APR 1980 1o48 80.400421 -22.217697 b7 3 25 200 78.0 41.0
30 13 APR 1980 1751 8o.400oo5 -22.210688 b5 3 23 140 b4.0 34.0
30 13 APR 1980 1833 do:.4003 4 1 -22.225399 74 3 32 200 78.0 82.0
30 13 APR 1980 1937 do.4u014o -22.2u9087 63 3 21 140 81.) 18.0
30 13 APR 1980 2124 3o.400284 -22.215691 64 3 31 140 49.0 27.0
30 13 APR 1980 2242 Ab.400020 -22.206188 70 3 28 190 b5.0 33.0
30 13 APR 1980 2310 8n.40 04 21 -22.223228 10 3 35 140 52.0 61.0
30 13 APR 1 b,) 2350 io.401031 -22.195484 74 3 31 200 49.0 64.)
30 14 APP 1960 135 3o. 4 0 0 7 42 -22.204514 67 3 29 200 b5.0 43.0
30 14 APR 1910 322 c8o.400526 -22.209641 b5 3 29 200 61.0 28.0
30 14 AFK 198) 402 8,3.400341 -22.225739 19 3 29 190 83.0 136.0
30 14 APt" 19q0 430 8,.4002o9 -22.198532 79 3 30 140 60.0 72.0
30 14 APR 1980 508 oo.400 33() -22.21b740 67 3 34 200 67.0 40.0
3o 14 APR 10.,0 , 17 do.40o2o9 -22.21086 73 3 35 140 56.0 28.0
30 14 A-K 1980 654 A6.401848 -22.222126 74 3 31 200 56.0 67.0
30 l! APR 1980 0 '1o.400371 -22.207710 71 3 35 1 0 54.0 18 .0
30 14 A3R 1980 952 8n. 4)3! -2Z.214104 74 3 29 140 83.0 45.0
30 I' Ar 401o 3u 1o. O1u 1 -22.21 1929 61 3 22 19') )4.0 41.)
30 14 A-' 1401 1139 1c. 3 )345 -22.23an0 0 82 3 30 140 o'7.0 97,0
30 14 4P- 19 v 121) in. J-01 1, -22.142t-12 73 3 28 200 o7.0 m .0
30 11 ,P' 19 u 15 . -2e.213,Th b 7 3 33 1Q0 '1. 0 24.0
30 - A 1 v'Iu 144b oh s.t'772 -22.218311 12 3 34 1(' 8.0 4,7.0
30 1q ,P 1,;-) 1512 3o.4"Oj l, -z2.187820 7',) 3 29 1-10o 59.0 117.0
3') 14 AR v mI 1!5, so. I )ou5z -22.2087*7 66 3 33 2 C 77.0 24.0
30 1t APR 19ou lo32 oo.4)02z -2 2 .22oq8b 80 3 29 190 53.0 114.0
30 14 Fh rI80 -) h5 co.40069 o -22.205235 64 3 30 140 56.0 45.0
30 14 AP 1960 172b -3o.,0021 -22.21o427 69 3 29 2u0 68.0 4o.0
30 14 APR l981. 15 0.400421 -22.209747 b3 3 35 140 50.0 21.0
30 14 APt 19,0 1911 do.430040 -22.2283593  77 3 32 20) P9.o 131.0
30 14 APt I 1 0 1946 0 4n 0231 -22.230309 72 3 34 110 (-4.0 61.0
30 ) 4 APR 198') 2032 8o. t')) 742 -22.223362 o3 3 36 1qf' bl.0 20.()
30 14 4PR 1o80 21o3 8o. Ol1to -22.216213 72 3 32 1 o 77.0 49.0
30 14 APR 18I)N 2218 8 o.-1 )31 -22.23oo22 67 3 30 J40 '7.0 39.0
30 1-. A p 19,. 234') 5,.40 yq4') -22.236858 ) 3 29 190 42.0 30.0
30 15 A.P 1'4u, 0, 4,. i:)15 1 -22.267712 75 4 34 40) 47.0 93.0
30 15 AP 1'4,40 2.) -. ),3 -22.233974 70 3 31 2v0 F2.0 75.i 0
3') 15 *1P- 1 ' 12t) AF. 400253 -2 2 .28n9t7 70 3 36 19, u 6b.u 29.0
30 15 APri 19 ,0 214 1o. -044419 -22.321507 o 3 23 200 75.0 41.0
30 15 AP ' 1 )0 312 .40.2252 -22.421249 7) 3 34 190 87.0 91.0
3(0 lb APm 1950 400 oo.40o12o -22.422298 65 3 24 200 8b.0 44.0
30 15 APR 198') )25 %o.40719o -22.495331 75 3 33 140 60.0 46.0
30 15 APh 198,) 54o qr . 06900t -22.5o096i 69 3 23 20) 0h1 .0 46.0
30 15 APR 19 4) 712 6 o.4 'O775 -22.621082 71 3 32 140 53.0 20.0

X 30 15 APR 10 .) A34 io.49 8534 -22.721512 7 3 2t !90 73.0 81.0
3 u 15 AP 1r? I0 "),),) 0 4LO4 i1 -22.7442o3 72 3 34 140 59.0 28.0
30 15 AP) 198 0 1021 6n. 110-43 -22.b02610 o9 3 33 190 52.0 32.)

OR
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FRAM 2 ,'jAviGATIUt - ORIGINAL

SN DY MOo YEAR GAT LArITUDE bUNGITUDE EL I OP SAT STDY STDX

30 15 APR 1980 1208 86.412170 -22.979729 67 3 30 190 56.0 25.0
30 15 APR 19 s0 1356 d-).412537 -23.082081 b9 3 33 190 63.0 35.0
30 15 APR 1990 1543 io.413351 -23.175941 7o 3 31 190 54.0 bb.0
30 15 APR 1980 1607 8b.411896 -23.173828 71 3 30 140 36.0 45,0
30 15 APR 1980 1754 do.412521 -23.273876 65 3 28 140 56.0 34.0
30 15 APR 1980 2044 86.413696 -23.439281 77 4 27 110 69.0 115.0
30 15 APR 1980 2104 86.1133o1 -23.398582 75 3 35 190 85.0 84.0
30 15 APR 1980 2250 db.413132 -23.477612 70 3 27 190 72.0 29.0
30 15 APR 1980 2312 8o.413odl -23.522644 7! 3 28 140 47.0 63.0
30 16 APk 1980 37 86.412979 -23.bO4609 69 3 23 190 84.0 30.0
30 16 APR 1980 224 8o.41366 -23.593147 72 3 24 190 75.0 59.0
30 16 APR 1980 620 8o.41395 -23.595039 72 3 17 140 77.0 60.0
30 16 APR 1-80 744 86.414505 -23.592777 79 3 30 190 47.0 92.0
30 16 APR 1980 932 86.414627 -23.605t59 71 3 33 190 46.0 37.0
30 16 APR 1980 1306 86.414642 -23.606121 68 3 37 190 57.0 25.0
30 16 APR 1980 1454 80.414307 -23.621212 72 3 35 190 51.0 50.0
30 16 APR 1980 1511 do.414018 -23.o04790 66 3 20 200 77.0 24.0
30 lo APR 19''0 1b41. 8o.414764 -23.629314 81 3 26 190 66.0 135.0
30 16 APR 19bo 1702 io.41369o -23.b92175 68 3 29 140 56.0 43.0
30 1 APR 19SO 1848 8o.414734 -23.608097 b3 3 22 140 55.0 22.0
30 16 APR 1980 2034 do.4143o8 -23.629185 63 3 27 140 75.0 29.0
30 lb APR 198) 2220 8o.414612 -23.639885 68 3 23 140 75.0 71.0
30 16 APR 1990 2348 8 .41320t -23.6290*,6 69 3 29 190 77.0 26.0
30 17 APR 1980 7 So.413o9o -23.o53820 76 3 32 140 51.0 118.0
30 17 APR 19830 340 do.410614 -23.607063 83 3 30 140 72.0 122.0
30 17 APR 19,q0 528 9o.411118 :23.b35326 75 3 27 140 84.0 51.0
30 17 APR 1980 715 80.410233 -23.648808 71 3 27 140 82.0 33.0 1'
30 17 APR 1980 902 86.409607 -23.o48144 73 3 25 140 65.0 39.0
30 17 APR 1980 1049 8o.407394 -23.668873 79 3 27 140 77.0 77.0
30 17 APR lHO I10 80.401581 -23.59985) 71 3 31 140 52.0 59.0
30 17 APR l'80 1755 3o.4 0 0421 -23.59231h o5 3 33 lqO 52.0 28.0
30 17 APR I')8u 1942 J5.39805o -23.570576 o2 3 31 140 47.0 1.8.0
30 17 AF'R 1980 2129 q-1.395131 -23.540146 55 3 24 140 49.0 31.0
30 17 APR 1980 2315 do.3916M -23.509254 72 3 22 140 58.o 83.0
30 18 APP 19AO 435 6 .371124 -23 709A24 77 3 31 140 58.0 59.0
30 1 APR 1980 o22 6*.3o151d -23.7t7792 72 3 31 140 7;;0 35.0
30 18 APS 19 O 753 5,r.353333 -23.o8046o 16 3 31 190 53.0 89.0
30 18 APt< 19x,0 811) io.349945 -23.842545 71 3 32 140 56.0 1R.0
30 18 A F 19 o 940 8o.3 ,14 2 -23.934025 70 3 34 190 51.0 38.0
3"u 1 APL t910 9 ,7 oo.33o5o3 -23.939377 75 3 35 140 2.0 44.1)3: 30 I b A: - 14 ) 1124 3. 2,1 )7 9 - 2 0. ) 05 57 3 35 190 6 2 .0 27.0
30 19 APP 19 3, 11t, '3 .32119h -2 11e492 83 , 29 140 83. tu 132.) - ,
30 1 , Y 1 9, 0 1315 -io.313241 -24.073154 o7 3 33 191, 05.0 32.0
3') 1. , l'pr 1," 1704 , .2$3!)' 24.17c,12S F, 3 27 140 cv)., 39.0 _
30 14 A- 1r'IQ ) 1b1 1 8' .27% ', -24.227o32 71 4 -2 20, 79 3. 72.0
30 16 aPr< 1'j 1q') 1-)' .21201t -2-,.251320 o2 3 24 1 0 I-.,t 17.6 A
30 18 APr Io, 2vjjl io.2o139e; -24.30 685 n3 3 23 1-40 74.0 37.0
30 1.3 APR 1$08 2210 ,o.247010 -24.3346t,3 70 4 35 190 73.0 42.)
30 1 APP 19q0 2223 46.219371 -24.360o53 o7 4 22 140 -3.0 6b.0 -30 18 fPR 19n,0 2328 t,'.243332 -24.451214 74 3 22 200 72.) 131.0
30 19 APR 14*83 114 do.227707 -24.457399 ob 3 34 200 66.0 40.0
30 19 ApR 19 80 143 do.22n3ol -24.456b56 09 4 21 190 b.'J 48.0 - -
30 19 APP 194) 300 8n,.2192oo -24.50354( o3 3 29 2VO ol.o 25.0
30 19 APl 198V 44'o o. 21)8,94 -24.553009 t,5 3 30 20o 47.0 25.0
30 19 %'R 190 632 o6.199310 -24.o10352 72 4 27 200 67.0 63.()
30 19 APti 14k 703 do.19850 2 -2&.o57 7 21 82 4 31 190 48.0 123.
30 19 A P 16<) 718 u.t4 7342 -24.olr,59 7v -1 27 140 01.0 19.0
30 1? A P - 1'4- - 50 8D. 0O 1,' -24.6o7123 72 3 78 191 , A.o 56. 0
31 19 ,A t 19.M) 0,05 j).IA7 - 24 .o574o3 72 -t 22 140 77.u 26.0
30 19 aPR 14,, 1)38 M'.i 1 03 -24.o9l)533 o7 3 2t 19') 73.0 52.0
30 1'4 ,0t 19 ')u 1052 do.174-, -24.715t64 7 4 24 140 72.0 6.030 19 AP, 19i0 114i 8'.173"74 -2-.O71272 72 * 29 200 bo.0 U1.0
30 19 APR 1Vbt0 122t o.1/3U,: -24.723022 b6 3 35 19C b2.0 24.3
30 19 AP 19 .80 1334 Ao.lo723o -24.73295o 0'3 q 33 200 bU0.u 29.0
30 19 APR 19'.'1) 1413 dn.1o65 q -l'q.773e27 c9 4 34 190 62.0 44.)
3') 19 AP w 1680 1518 'v.16127, -24.77552R 04 4 27 200 n!b.0 21.0 M
30 19 Ai-' 19$0 1704 13(- .1" -24.hl1 722 5', 4 30 20o 64.0 37.0 A
30 19 APP 1T80 1649 io.I3y 7a 2q.S331o3 74 4 22 20o 61.0 19 .0

-TAA



-FRAm 2 vAviGATJCN - thlGINAL

- SN DY MON YEAR GmT 6ArirU)E Luw(;ITUDE EL I DP SAT STDY STDX

30 19 APR 1980 2121 d6.144440 -24.843090 71 4 27 190 90.0 64.0
30 20 APR 1980 b 8b.1391t) -24.89b343 70 4 31 200 48.0 43.0
30 20 APR 1080 152 8o.134o44 -24.897793 63 4 30 200 44.0 22.0
30 20 APR 19?0 240 8o.133072 -24.900146 72 4 29 190 b9.0 80.0
30 20 APR 1980 338 8o.1301'73 -24.900b27 63 4 32 200 65.0 24.0
30 20 APR 1980 710 bm.124969 -24.923019 75 4 30 200 48.0 70.0
30 20 APR 1980 1323 8o.119522 -24.871510 67 4 31 190 64.0 30.0
30 20 APR 1980 1411 8o.119171 -24.849266 64 3 26 200 61.0 23.0
30 20 APR 1980 1556 8n.118973 -24.853607 64 4 27 200 60.0 19.0
30 20 APR 1980 1741 86.118973 -24.846g35 o9 4 28 200 63.0 52.0
30 20 APR 1980 2258 8o.118011 -24.8219d3 76 4 28 200 47.0 75.0
30 21 APK 1980 4 8o.117661 -24.820023 b6 4 27 190 88.0 28.0
30 21 APR 1980 44 86.111111 -24.816063 6t 3 29 200 43.0 30.0
30 21 APR 198) 230 6o.11602d -24.801323 62 3 28 200 49.0 22.0
30 21 APR 1980 748 St .114273 -24.76;1158 79 4 26 200 57.0 108.0
30 21 APR 1980 859 8o.113966 -24."63058 71 3 27 190 49.0 53.0
30 21 APR 1980 104t 86.113358 -24.7o378b 65 3 28 190 54.0 29.0
30 21 APR 1940 1234 8o.111115 -24.258381 65 4 32 190 86.0 38.0" 30 21 Akt( 1960 1304 8o.1108,)' -24.7479d 2 oo 4 33 260 61.0 35.0 :

30 21 APR 1980 1421 8b.10905 -24.797276 70 4 31 190 56.0 47.0
3u 21 APP 1460 1-49 A6.108612 -24.798471 b3 4 31 200 62.0 20.0
30 21 APR 1980 1'08 db.1,058i -24.797169 78 4 28 190 54.0 90.0
3v 21 APR lq ) lo34 8o.105442 -24.770222 65 4 32 200 69.0 33.0
30 21 R90 1219 403 - 33 200 58.0 60.0
30 21 APR 10930 225o B.09765 -24.797398 63 4 28 130 47.0 17.0
30 21 APR 1oO 233b 8o.097128 -24.798473 71 4 31 20U 48.0 51.0
30 22 APR IO0 102 86.09420t -24.80o271 78 4 33 190 66.0 37.0
30 22 APR 140 12 86.094254 -24.807068 64 4 3 200 57.0 31.0
30 22 APr 19 8 332 8o.0907 9 U -24.812637 o2 4 33 200 50.0 19.0
30 22 APR 1980 454 66.08729n, -24.824417 75 4 32 200 48.0 76.0
30 22 APR 1980 o40 8o.)44!22 -24.b40130 73 27 200 58.0 b3.0
30 22 APR 1980 751 8o.082")61 -24.829287b 73 4 22 130 54.0 41.0
30 22 AP 14 1145 8o.073716 -24.741267 64 4 28 190 66.0 31.0
30 22 APP 198V 1332 80.1840b -24.83014 6 4 30 190 53.0 29.0
3v 22 APE 198u 1520 3o.40o3r)o -24.871807 7 4 33 190 6b.U 76.0
30 22 A R 190 222b 8Z.)44W9)7 -24.50756 78 4 25 200 55.0 04.0
3 0 23 APk 1,4, v .q 8p) .t37277 -24.602496 70 4 32 130 54.0 52.0
30 23 4 P 198 644 0o.00i~ l -24.791023 bi 4 22 130 54.0 33.0
30 23 APR l9lu 1745 85.984a24 -24.77131i 72 5 25 13C- 59.u 116.0
30 23 AP R 1-0 1950 686 ")4 - -24.847qq 60 4 23 1'10 51.o 21 0
30 24 An' 1)' i t q 19 - .1 9 2, -24.1023S7b 70 4 2"0 200 49.o 47.0
3 24 AF P W,. 141, 01'7 j3 69 -24.9,2i6 73 4 227 1 52.0 52.0
30 24 A P , I1'! 1312 5.94 7 3 -24.9!22. 73 4 32 2(u 57.0 231.0
3 0 24 A A%1' 1) 4S57 93151 -24.9407 - 2 4 32 10 2.0 20.0
30 24 APR 14-9U 152c 1 .9 -12 77 -24.8974,-4 71 4 13 0 1 1.0 57.0
30 24 Ae r 190 24-.2 d5.4 32 -24.91b7;7 65 4 29 2 W 45.0 37. u
39 25 AA 19i,) 1712 T.93 72 -24.9121$6 n 4 27 140 52.0 29.0
30 24 APK 1%9) 182o 7 4-35oo4 -2t.908245 73 4 32 20, 47.0 1 .0
30 24 APN 19t(0 1 i53 i5.93303 -24.90Q065 65) 4 23 140 57.0 23.0
30 24 APR 19 0 4- 8 n . 3)i -24.911419 62 4 14 240 81.0 42.0
30 24 APR 100 234- H5.423462 -24.9O2922 69 4 29 200 79.0 12.u
30u 25 APR i1j. 136 4-).919112 -24.927400 62 4 30 ?C9 48.0 23.0

30 2t APh 1910 2 ito .910172 -24.9%1123 65 43 2 C0 71.0 37.030 25 AP 19co 04' 89.9'i1l4 -24.102.1 7 2 3 19 0318 52.4i)30 25 AP9 1) 134 " 1. 3322 -24.92(F224 74 22 200 35.0 20.0 -a30 25 APR 1960) 0 5.639-2 -24.n2174 7A 5 3 200 67.0 113.0

30 25 APR I?,.) 1 5 2 ie-.d0'A73 -24.7151 75 ' 2 200 42.0 72.0

30 25 APK 19, i534 5 .73322 - 2 4 .o1200 u  62 4 32 200v 55.0 20.0
3) 2; AP4 11') !719 5. r 7/1 -24.77,8013 o7 4 2 2x0 6. 4.0 82.)

30 25 ~ A '~ 0 23,)104 5.d257 -2'4.76tj2 17. 4 3 200 42.0 203.03o 25 APR 10u 2236 *.840173 -24.716b51 75 4 26 200 42.0 t2.0; 30 2o APR I qi) 22 -5.1336-)l -24.003933 65 4 2 t 2 0 4%7.9 33.0---- 31) 20 AP4 I19 6 ) 1,)S 5 35. ) '3o -24.65291b 72 4 20 1I 11) 3 .0 88.0
30 26 A@ P lP,1 6 2'3 " .82 55 17 -24.63v7oO 60 4 23 2 C w ' 2.0 20.0 zS3U 2 t PA P 1" )  3;4 7 ~ l o2/ -24.0)-)33 -4 o1 4 2 t 200' 11. lb . 1)
3u 20 ;-' 19A) 440 k.5 -14 31 -24.5 9138 o4 4 21 110 77 17.0

:1
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FRAM 2 NA'IIGA'TION ORIGI^iAi

S"J DY HOh YEAR GMT LAIrUOE LUNGITUDE Eb I OP SAT STDY STDX

30 26 AFP 1990 540 85.810896 -24.5d7158 o7 4 27 200 33.0 25.0
30 26 APR 1980 o28 85.307724 -24.576530 68 4 22 110 53.0 24.0
30 2o APR 1980 726 85.804031 -24.591995 79 5 22 200 57.0 94.0
30 9 APR 1980 815 85.802567 -24.546093 77 5 21 110 72.0 90.0
30 26 APR 1980 1056 85.793961 -24.483604 72 4 31 200 59.0 7..0
30 2b APR 1960 1149 85.701260 -24.430588 77 5 22 110 76.0 122.0
30 26 APR 1980 1242 85.7b9)81 -24.445057 64 4 28 200 38.0 22.0
30 26 APR 1980 133o 85.787o28 -24.422512 68 4 23 110 71.0 40,0 av
30 26 APR 1030 1427 85.786163 -24.400994 61 4 22 200 56.0 19.0
30 26 APR 1980 1522 85.7t4042 -2q.390221 63 4 25 110 66.0 17.0
30 26 APR 1980 1612 85.78215V -24.373051 62 4 30 200 59.0 27.0
30 26 APR 1980 1709 85,77952o -24.363293 63 4 25 110 63.0 26.0
30 26 APR 1980 1757 j5.777110 -24.352016 70 4 31 200 63.0 58.0
30 2o APR 1080 1856 95.777206 -24.32b111 69 4 23 110 82.0 70.0
30 26 APR 1980 1942 85.774597 -24.336609 81 7 24 200 59.0 128.0
30 26 APR 1980 2229 85.771o67 -24.268227 87 8 25 110 41.0 42.0
30 27 APR 19 ) 100 85.76947u -24.256096 o2 4 29 200 53.0 29.0
30 27 APR 1080 204 65.7bQ531 -24.246319 67 4 22 110 41.0 27.0
30 27 APR 1480 24c 85.7o853 , -24.243713 59 4 24 200 55.0 23.0
30 27 APR 1460 351 65.768372 -24.23o427 o4  4 24 110 46.0 18.0
30 27 APR I98') 432 85.7o7975 -24.239456 62 4 19 200 71.0 29.0
30 27 APR 19 o 539 S.76742o -24.230198 65 4 21 110 50.0 23.0
30 27 APR 1980 018 s.7n,7670 -24.229355 71 4 32 200 44.0 50.0
30 27 APR 1980 726 85.7o7303 -24.224412 73 4 26 110 45.0 45.0
30 27 APR 1980 1135 85.7673o5 -24.193863 68 4 28 200 63.0 49.0
30 27 APR 1980 1320 85.7b7593 -24.201916 b1 4 31 200 51.0 21.0
30 27 APR 1980 1434 85.767258 -24.197483 o5 4 2t) 110 70.0 26.')
30 27 APR 1980 1621 85.167334 -24.210339 63 4 25 110 56.0 20.0
30 27 APR 1980 1650 35.7n777o -24.222336 64 4 18 200 56.0 40.0
30 27 APP 19t0 1635 85.7tS;)21 -24.229b98 74 5 20 200 64.0 99.0
30 28 APR 1980 303 ,i:.76 875 -24.245770 64 4 28 110 41.0 20.U
30 28 APR 19P0 638 .5.76-,333 -24.255215 69 4 30 110 42.0 30.0
3v 28 APR 19mt) 825 3 .7o9394 -24.2o5137 79 4 35 110 40.U 61.0
30 2b AP 19t0 836 d5.770o30 -2e.24o7oi 66 o 13 19v 65.0 70.0
30 28 Ak-R 1' 0 115Q 65.770tol -24.233696 75 5 31 110 45.0 67.0
30 28 APR 1980 1212 q5.7703o -24.238453 65 4 19 200 65.0 40.0
30 26 APR 19,0 5-0 5 d5.7713o2 -24.2407P0 77 5 23 190 kA.0 123.0
30 2" APF 19A) 1719 8.7726i4 -24.2542*5 64 4 34 110 54.0 21.0
30 2d APR !,, 210b 65.7!3371 -24.267971 67 4 31 l1'0 75.0 '2.0
.O 2': Aie 19)) e236 d5.74o743 -24.334877 70 4 3') 140 55.0 6 .0
3') 29 ArR ' ) 39 i .791 ,j -2".351597 65 4 25 19'; ,3.0 35.0
30 2", ,P'- I' CI 731 1-,.8in' 5o -2-t.430309 63 4 23 140t 79.o 28.0
3( 29 AP? I '. 1121 . t2233 -2-t.45,4636 t2 4 3U 190 59.' 22.0
3v0 )',' A .% I -), 125, a. 2 2 .4650 n 3 -t 10 3" 3.0
3'i 2', 1'9k 1) 130,; c-.4.833 1 -2q.471o19 5 - 29 19 '5.' 32.')
3u 29 4') PI5o i .i35 z -2 .48345t 13 -t 31 190 62 ' o.0
3', 2" 0F' 1 c- 2 , - -.14. 4 96,109 t4 4 21 1 3 -s 0 33.0
30 29 4P( 1-!0 214.+ 35.5j')21 --. 553oo1 6o 4 21 140 43.U 34.0
3 0 29 APF 14,0 2203 -5 . :) 94 z.540314 o5 4 27 160 41.0 33.0
3', 31) APt 14110 136 8-.8571)7 -24.o03725 04 4 28 1QU' 90.0 53.0
30 30 APR 1 'it 451 85.' "io, -24.517401 71 4 2') 14) 75.u 37.Q
30 30 Ap' 19A.) o57 iD.8o9213 -24.b39847 77 4 17 190 o9.0 133.)
30 30 At'P 1 60 44 A5.872 ),)v -2 .o80595 b6 4 35 190 52 .0 3r.0
3') 3v APR 11') 1032 6 .752 1 -24.713H37 53 4 26 190 P3 30.
31) 3(, APr i'40 1159 15.-/7-)70 -2'.7329o3 69 4 20 130 45.0 2b .)
3,) 30 APF 10,40 1219 ,q5.87o25 -2'*.739990 )3 4 33 190 8.0 24.0
3') 3.' APq p 1406 - .1502 - -1 .7.,9989 o9 -+ 31 1(90 o0 .v 47.0
30 3 -Pt- 1a,) 1533 , .0o10,3 -2 .7e1b01 67 ' 19 1"4,  79.0 58. J
3') 3 v A P- 1 I $, 154 12.382,, -2.4.') 041 19 - 34 1 "  5 .J 123.'
3') 30 A±. 19) o15o i.i62353 -24.k392;5 oo 4 22 200 59 .0 t 43.0
3 ) 30 APR !9. 1710 -Z.,383484 -2-4. 35A1 61 4 19 14tu 61 .u 35.')
EL.30 30 APR 1 43 .8o4z27 -2-.9,S3b1 76 5 2 200 to. 93.')

30 3Q AP 1980 1WU6 01 i.85223 -2'*.cF2156 60 4 26 10 54.0 21.0
30 3v APh 1960 2114 8 .8 8,3)2 -24.Q29890 o7 4 28 190 73.0 37.0
30 3'G AP, 19) 2214 8 .q 101 -2'..940411 75 2 2o 200 38.0 65.0
3 ( 1 m Ax I 8 -I) u 65.3&*167* 1. 9'*91 1 S r. o 2 3 2 -',0 3 1.0 29.')
30 1 A'' 19 ' 47 q, . 2421 1 -2'z.01997j 66 4 25 100) - 41.0
30 1 ,Y !,JA0 14t D. i 3 ) -2:.u32555 6) 4 2 0 0 34.0 10.0
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FRAIA 2 NAVIGATION - RIG IJAL 

S. DY M ON YEAR G.T LAriru.:) Ltvii,;ITUJvE EL I OP SAT STDY s'rDx

30 1 MAY 198( 332 85.898483 -25.066265 61 4 29 200 43.0 19.0
30 1 MAY 1980 51d m,5.900574 -25.097681 67 4 27 200 33.0 27.0
30 1 MAY 1980 704 8,5,902130 -20.122803 78 4 29 200 26.0 53.0
30 1 mAA 1980 922 85.9u3732 -25.125755 66 4 18 130 64.0 26.u
30 1 MAY 1960 942 35.903290 -2 .128113 64 4 27 190 61.0 35.0
30 1 MAY 1980 1035 85.403854 -25.119244 73 4 26 200 54.0 78.0
30 1 MAY 1980 1220 65.903885 -2b.125130 64 4 31 200 63.0 36.0
30 1 MAY 1980 1317 65.903931 -25.137310 66 4 31 190 53.0 33.0
30 1 MAY 1980 1405 85.903525 -25.125034 61 4 23 200 48.0 lb.0
30 1 MAY 1980 1441 h5.902512 -25.109104 7. 4 30 140 56.0 71.0 *

30 1 MAY 1980 1504 85.902725 -2b.140793 74 4 32 190 57.u 75.0
30 1 MAY 1980 1520 85.902344 -25.123104 62 4 30 20% 45.0 20.0
30 1 MAY 1980 1628 85.901396 -25.115551 64 4 24 140 53.0 32.0 -
30 1 MAY I1SO 1736 85.900467 -25.110062 69 4 29 200 62.0 56.0
30 1 MAY 1q80 1814 85.898649 -25.106712 o0 4 23 140 65.0 33.0
30 1 MAY 19tu 2000 P5.895355 -25.09157t 61 4 27 140 54.0 21.04 30 1 VAY Ii8'0 2212 85.889633 -25.07U244 65 4 27 190 69.0 24.0
30 1 MAY 1990 2252 '45.88i977 -25.076778 7') 4 29 200 41.0 50.0
30 1 MAY 1960 2358 85.865834 -2:.(80994 65 4 26 190 72.0 29.0
3o 2 -AY 1980 3b .85.885591) -25.082321 62 4 29 200 41.0 22.0
30 2 "%AY 19i0 224 dS.882767 -25.987254 60 4 30 200 39.0 15.0
30 2 AAY 1980) 30o i5.882401 -2t.092316 79 5 18 140 88.0 130.0
30 2 MAY 19R0 410 85.4790A4 -25.o97542 b2 4 31 200 47.0 25.0
30 2 mAY 1960 454 65.878b77 -25.096090 71 4 24 140 69.0 49.0
30 2 MiM igiU 556 85.875319 -25.102184 71 4 30 200 31.0 35.0
30 2 MAY 1'4tO t41 85 873459 -2b.070049 68 4 22 140 72.0 23.0
30 2 MAY 1980 828 85.867142 -25.032784 70 4 36 140 52.0 27.0
30 2 A 1 1980 1')16 85. 860 1 -2:.003113 78 4 22 140 71.0 72.0
30 2 4AY 19bJ 1040 S5.860321 -24.942459 62 4 24 190 67.0 26.0
30 2 MAY 1980 1113 05.859109 -24.913364 o9 4 25 200 46.0 40.0
30 2 4AY 19.qU 1258 o).855299 -24.848213 b1 4 29 200 4(I.0 17.0
30 2 AAY 19,0 1349 8D.6521kp -24.762959 77 5 2b 140 b6.0 117.0
30 2 AAY 1980 1415 35.45052s -24.80530 70 4 24 190 o7.0 4o.0
30 2 %AY 1'4 8 1443 o5.85170 0  -24.765816 60 4 29 200 47.0 15.0
3V 2 M'AY 1-) 1536 S3.846541 -24.713131 67 14 29 140 37.0 32.0
30 2 "AY 19 ; 1722 8 D.844101 -24.o35555 ot 4 31 140 42.0 17.U
30 2 AY 1980 1813 zi.142331 -24.5 7074 7,4 5 25 200Q 72.0 1)1.0
3) 2 "AY 19 U 190-8 1.839447 -24.551331 60 4 31 140 45.0 17.0
30 2 Al 1 Id v 1936 5J.3,1)')- -24.523285 73 4 27 190 71.u 71.1
30 2 ' 14- ) 205- z 3 3417 -24.4bo431 61 4 30 140 57.0 41.0
30 2 1 Qi e 12 3 35$2444 -2 i.4497$40 JI 19 Ig -. C 2o.,.
3;, 2 'A 11 ,) 2241 15.8297 7 -2-+.3MC5o5 12 -f 24 140 42.0 63.u
31) 2 A 1 9 23 9 45.zs2271 -2 .37 1 5 )3 33 1 6A o.0 20.0
3'' 2 P4 l~' 233:; .82o53 -24.359233 4 20 20 52. v 50.
3 0  3 I 4,*) 110 .8 22411' -2-.23',t57 t') 4 31 21,1 32.U 13.0

S 3 A 1I A,) 3')2 -z. dl"hi -2-t.2223w:> o,) 4 2 2, -t,. 1;.0
30 3 "Aj 114-.) 401 1. .1 711 2 " .I*o-4 j3 * 23 1.-( 2."1 75.0
30 3 V? i 0 i48 I*. )o74 -2&.16312b 65 - 19 2,') 51.0 30.0
30 3 A i 1 o8" 5 i -3 41 2592 -2-.120331 n) 4 2i 1-0 b1 .) 37.0
30 3 'AY -46, o34 .110 37 -23.122219 1' 4 28 200 37 .0 59.0
30 3 AA't 196) 803 8 .807o63 -24.019513 69 4 2b 1 0 56.0 55.0

; . 3 3 AAY 1980 923 ,1.302 11 -24.028'% 75 4 39 I k0.0 50
3 ( 3 -AY ISSO 950j z.i0o2i4 -2 1. 9~18 p ' i 3 - 29 1()0 6 . 0 32.0)
30 3 AY 1961) 100t5 '.102271 -23.953552 75 5 20 20c) hb.) ,).0
30 3 'SAY 1'8') 1138 8 79745) -2 3 .9300c0 o2 4 32 191" 59.v 23.')
30 3 :'AY I9,i) 132z s,.792221 -23.887A94 no 4 27 19C -)2.0 3".0
3U 3 Ai 1"  ' [ 44 1 1 -23.A2c175 70 4 30 140 n0.0 o5 0.
30 3 'A) 1 ', 1513 8 '.78o ')4 -2..-bt731" 76 4 32 19' 55.u P
3,; 3 AAY 1 14' 103) 5. 7, 40 io -23. l1r-o7 52 4i ;. 1 ;, 46.u 25.1
30 3 A;, ,Ij 181 ~7 79 -? .) - 2 3. 7o 3 5o 9 30 1 dl 55.') 19.0 -)

30 3 A Af I -"O 2002 85.775751 -23.720147 ol 33 1-0 49.0 24. U
31) 3 .A Y 19;0 2934 .773)+,t -23.7oo53t o8 4 32 190 bo.,. 43.' )
30U 3 AY 1980 2149 6i.77 1,;9- -2-3.ot)9273 * -3 q 24 140 48.0) 4 6. 0
30 3 UAY 19 0 2220 35.770554 -23.Nb7n99 t3 ' 2b 190 79.0 32.0
30 3 :'AY 19.0 2335 .o 8"92 23.o08303 79 5 33 140 38. o 125.0
3(6 4 ui 1480 309 .7o32q') -23.513o 0 76 4 34 11( 51.0 5b.')
30 4 'AY 1 0 4 5 . 7 c0373 23.4o92o1 o 4 29 34) 52. 2C,6.0
30 4 "AY 19 0 o44 i,.75 1 -23.434052 67 1 27 14t 59.0 11.)



14 FRAMi 2 NAVIGATION~ O~lGINiAL

SN DY MON YeAIR GM~T uAVlruUDP: UONGITUDE EL I OP SAT STOY STOX

30 4 MAY 1980 831 85.7550bo -23.398399 71 4 30 140 57,0 30.0
30 4 P'AY 1980) 1018 85.751968 -23.375206 90 5 33 140) 65.0 ?3.0

[t

El

OR
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Kalman Filtering of Position Data

A Kalman filtering technique was used on the FRAM II naviga--J tion data set. At FRA4 II the density of the fixes ranged from

7 to 29 per day. The main purpose of the filter was to smooth the

track and provide fixes at evenly-spaced time intervals of one hour.

In addition,ice velocities were computed at the same evenly-spaced f
intervals. More detail on the Kalman filtering techniques for ir-

regularly-spaced data sets is given in Thorndike and Manley (1980).

Removal of oscillations in the ice motion with periods greater than

that of the inertial neriod was estimated to be less than 5%.

_0!
i W~I --
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SMOOTHED HOURLY POSITIONS AND ICE VELOCITIES OF THE FRAM II Dr2FTING STATION

Key to column headings

DY Day

MON Month

YEAR Year

GMT Greenwich mean time

JULDAY Relative Julian Day, Day I = Jan 01, 1980

LATITUDE North latitude in decimal degrees

LONGITUDE Longitude in decimal degrees, (negative im-
plies west longitude)

N-VEL North-South component of ice velocity (cm/sec)
positive values indicate north velocity
negative values indicate south velocity

E-VEL East-West component of ice velocity (cm/sec)
positive values indicate east velocity
negative values indicate west velocity

Note that alona with. the evenlv spaced data is the filtered oricinal

data with associated ice velocity.

U -
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FR. 2 NAVI(;ATION -

DY 4ON YEaR G(;iT JAJU0Af LA'rlTU v 1 iGI'LU D rr- V EL. E-VE i.
1 APR 19d0 1215 92.510414 do.489861 -21.8o3552 0.0 -0.11 APR 19N0 1255 92.53820o db.489808 -21.864040 0.1 -0.2
1 APR 1980 1300 92.541bo4 60.489868 -21.864128 0.1 -0.21 APR 1980 1400 92.58333o b0.489975 -21.865515 0.5 -0.3I APR 1980 1500 J2.o250()0 86.49019b -21.866909 0.8 -0.3
1 APR 1980 1600 -2.boobo4 80.4'90448 -21.868b43 0.7 -0.51 APR 1980 1700 V2.70833b Sb.490570 -21.972696 0.0 -1.01 APR 1980 1800 q2.7500Uo 56.490410 -21.879305 -1.0 -1.51 APR 1980 1900 92.791bo4 80.489952 -21.887589 -1.8 -1.5
1 APR 1980 1922 92.80694o b.489731 -21.890377 -2.0 -1.31 APR 1980 2000 92.83333o bo.489311 -21.894093 -2.0 -0.81 APR 1980 2100 92.875u0.) bo.4b8754 -11.u95607 -1.2 0.21 APR 1960 2108 92.880554 80.488708 -21.895451 -1.0 0.31 APR 1980 2125 92.892365 ho.488640 -21.894918 -0.5 0.41 APR 1980 2151 92.910423 do.4e8b17 -21.893978 0.2 0.31 APR 196i0 2200 92. 9 106o4 80.4bS632 -21.b93797 0.4 0.21 APR 19S0 2254 92.954!o3 86.488831 -21.b93911 0.b 0.0
1 APR 1980 2300) 92.95833o sb.488b46 -21.69390b 0.5 0.0
2 AP< l'30 0 93.000o0 bt.488623 -21.692279 -0.7 0.6 P-2 APR 19h0 41 93.023473 0.488609 -21.H90369 -1.2 0.22 APR 1980 100 93.041oo4 d6.46848U -21.890451 -1.3 -0.42 APR 1980 1)0 ' 3.041b04 *6.4480 -21.690451 -1.3 -9.42 AP. 1980 124 93.05d327 do.468297 -21.892197 -1.4 -1.3
2 AFrm 19h0 20) 93.08333n no.487991 -21.896864 -1.8 -2.82 APR 1980 247 93.115974 80.487488 -21.91290b -2.1 -3.82 APR 1960 300 93.125000 do.4b7343 -21.917255 -2.0 -3.82 APR 19u0 310 93.131950 80.467236 -21.920582 -2.0 -3.72 APR 19 0 400 93. 196,o4 8,.486771 -21.935047 -1.3 -2.52 APR 1980 500 93.20833b do.486389 -21.943544 -1.5 -1.02 APR 198') 600 93.250,*0) 8.4,85497 -21.9501R3 -4.3 -1.92 APR 1910 602 93.2313o d0.4b5151 -21.950525 -4.5 -2.02 APR 198U 7,0 93.2')1o4 10.4835b1 -21.965629 -7.3 -3.52 Ap 1*)6 74.? 93.325,)u5 o 8.481522 -21.980520 -R.1 -3.52 APR !'89 80 93.33333c) 60.4b1003 -21.984137 -8.0 -3.32 APt 18)0 809 93.339)17 .4b060b -21.9rO692 -H.0 -3.12 APR I9gqr 831 93. 35-k*s bo.479052 -21 .992361 -R.o -2.72 APR 1980 9w) 93. 3750uu Oo.4 7 F386 -21.9 97S -, . -2.52 APR 19q!) 936 93.4).9002 co. 'I767k. -22.007435 -'.o -3.12 AP - hI , )0 93. 11 n.ou4 o.4;5 34 -22.'1!4 43 -9.1 3.U2 P !'*) 1z1-4 .12 1' .747U9 -22.U2144 -9.n -452 %-" 1J. l1,;u 43.-,533' '50.47248-1 -2)." 3 .'i -9.7 -, .2 .,'':: lq ) 123 93.4) 3oi , 0.47 13 -23 .3; 2 '42 -).) -3.7
2 M 2" = 1 9 -" 1 2 t.'0 * 3. 5 '2U ')t ' . 4o'q,: t2 ,; - 2 2 .U371 3" - . 0 -2 .7
2 A-1l hi.,; 12 o 3. ) 1]U .-. &n3&o -22.- 5'55 -7.) -2. 1
2 1- IU ")  - 3.b 11 ; o *n. 7,7 22. -773 -2 7
2 AP" 1~oU 1353 3.51' -. 4-.7;;5 -22. dJ. 3 --5 3-.72 %R l'i 140,: 93.5333r, -o. 4 -417 -t2.')89( . - .5 3
2 , P4 19') 15"v 3.6250iv o'l.4olSt.3 -22.1079,] -9.1 3 .)2 AP 19S0 1541 93.53, 3 . 59541 -22.1170(12 -9.1 -2.2APb 1960 IbO', 3.-5'4 o .458618 -22.12067 -q. -2.32 1 9 0 1o4, 9n.497. 23 o..45r,rm5 -22.130297 -7.1 -2.8 -I2 APR 19 )u 1700 41. 7,)33o bu.4Sollb -22.134251 -. 2.P2 AE !9', 1704 93.711113 oo.4559 o -22.135731 -5.9 -2.8
2 A P 19 J 172; 9i.72177, S9.455315 -22.140276 -4.5 -1.82 AR 19p 0 1POO 3 .7 5 .454o59 -2".141582 -3 3 1.0
2 AP? 19'',) 1 3, .7 , 3 " ,n .a541 9 -22.13S39?Q - ' i.6

2 .. 1 19"') .? !co '.-:3392 -22.123232 -5. 2A9R i9(0 200 43. 3j3o 4u.45iu5') -22.(Th5-, 3 7.72 -' ' i'Q"0 2016 3.d4 i.- 4 4 dD.450 b -22.(7':-59 - to.5 7.7
2 :' i' 0 2037 3 .,m5032 0o.44;3944 -22.602193 -11.5 7.3

2 AP r 1 . 210 93. 5 :)0 '.,14 67 -2 2 . t4 7 -11.7
APR 9 0 21 1 3.:5 c,94 lu.44142,) -22."4-229 -117 5.92 A9P 1-,6, 220o, 93.,1-' - 3o.4381; -22.024737 -1,3 4, 3

122,2 1. l ' ; or..'4d 3i,7 -22.(:23a7, -1,.1 '.4I 2 A.' ! t" 22--A "3  .')'p '0.-410) 1 -22.0u3-,2, -10.2 .c
2 -; 1) i 30 3.9 -33n 0 -21o. ;aF 9-7121.32 ,'t 1', '234, 4 .9923l3 d5o.437775 -21.0h,8329 -!t;.2 6.

I
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FiA-4 2 j 1vGATIU;i - NALYiJA 1fi
DY C)% Y . G: T' J U j)A~ LATITUDE L,qI T lJDE. iV E 1, *E-VELI

3 APR 19S0o 0 94.0000') 80.437164 -21.961967 -10.4 6.6
3 APR 1980 35 ;4.0243u(l 80.435188 -21.942602 -10.3 6.3 -

J 3 APK 1980 100 94 .041b611 ob.433823 -21.928Q0 9 -9.8 6.t
3 APR 19d0 158 94.081940 o.430992 -21.894011 -9.3 7.7
3 APk 19$0 200 94.083336 80.43U901 -21:92673 -;,3 7.7 U
3 APR lq0 221 44.097923 60.429985 -21.878004 -7.9 8.4
3 APR 1980 300 94.1250)0 do.425368 -21.846238 -7.5 9.i 3

3 APR 1960 400 94.loono4 ba.42569o -21.79969 s -7.9 9.3
3 APR 1980 500 94.20833b do.423157 -21.753122 -9.0 8.5
3 APR 1980 000 94 .250000 80.42G044 -21.711363 -10.1 7 .5
3 APR 1980 700 94.291o64 8c.416641 -21.674311 -10.8 6.8
3 APR 1980 800 94.33333o 8o.413139 -21.639946 -10.1 6.6
3 APR 1980 900 94.375000 80.409790 -21.605410 -9.9 6.9
3 APR 1980 929 94.395142 80.408287 -21.587645 -9.3 7.2
3 APR 1980 1000 94.416b64 6b.406784 -21.568174 -8.6 7.5 L
3 APR 1980 1100 94.458336 b.404213 -21.527239 -7.2 8.3
3 APR 1980 1200 94.5010O 66.402077 -21.4b265b -5.9 8.9
3 APR 19U 1300 94.541o64 do.400322 -21.435436 -5.0 9.3
3 APR 1960 1400 44.563336 bo.398827 -21.387274 -4.3 9.3
3 APR 19R0 1500 44.o2S0(W au.397461 -21.340115 -4.1 6.9 1

3 APe 1980 0 94.G6ooo' .3 118 -21.295704 -4.2 8.3 1
3 APR 1980 1615 4.67708o ho.3957c2 -21.285163 -4.2 8.1 1
3 APR 19oo 1700 94.704336 co.394745 -21.255152 -4.3 7.5 1a
3 AP R 19 1800 -3 4.7 5 0 ho.39336 -21.218567 -4.2 0.7 i
3 APR 1980 1-0 94.191oo4 bo.392052 -21.185303 -3.d o.2
3 APR 198,2 2000 44.d3333o bo.390915 -21.154301 -3.1 5.9
3 APR 1980 2100 94.875000 bo.390066 -21.124529 -2.1 5.7
3 APR 1480 2134 94.84io13 )o.3R9748 -21.107935 -1.5 5.7 i
3 APR 1qV 2200 94.91ooo4 ub.389572 -21.095356 -1.0 5.6 A
3 APR 194E:) 2300 94.93b336 on.38940, -21.o6914 -0.1 5.4 im
3 APH 19 ') 234b 94.9?:)]23 86.3U9450 -21.o4619 0.4 5.1
4 4p,. 198- 0 95.090000 3o.36948A -21.040155 0.6 5.. I
4 APP 14-30 100 45.0 lo4 co.39732 -21.016144 0.9 -4.3

4 PR 19') 200 -5.0i3336 no.3 900bb -20.99o176 1.1 3 . 4
4 APP 1')40 300 41.12D,)d) 8o.3904Iv -20.9o14t4 1.1 2.3
4 APR 19A.0 409 95.1oon4 n,. 39(;739 -2C.972895 0.9 1.
4 'R 1504) 45 .2) t33b o.390999 - 2 .97 ;l , 0.7 -0.2
4 A R 1'.8 601 96.25.)U,) "o.3911e2 -,2".97515. u.4 -1.4

-. 4Pw I -A:) 70% ?5.29l 4 n.3912;' -20.9PA797 0.2 -2
4 %-A, l'P'. b) 9- .33333o Co.391314 -20.9147029 9.( -2.
4 AP- OA '2 839 .-3',I"-l oo.3912cr -21.,2t, 7 0 - -0.2 -2.
4 -1 . co.391273 2 1.1i 32 -1.2 -2.-.)

. % ' ;a 1-1) 3 0'' 1.4 3 , o . ° -12 2 -2 . 3 6 ¢ -' o- .

*- A 1-A) 12) 9 . 1 )ii - .39.0762 -2'-42i -0 . 7 1

4 M9k 19W 1300 90.51bot4 cm .i-9)54 -21.' i7122 -0.9 2.Q .

~ AP 1980 1400 15.5'fl33n -2.39,)24.  -,e..i9 . I .5
4 AP 4 isu 150V J5.625,,j0 o .3t9o 4 -20.9x3952 -1. 2.5
4 APF 1 i0 !6bO 9-.boo .3o93o -20.-476917 -. b 0.1

4 t ' 70 ,.7r)33o an.3 bb(9 -2;).9 , 7 1 .7 -3.1
•1940 50 " . 75")u(i ot.3bn22 2 21.0)E715 - .,1. 4 A " 1 0 l 0 0 9 5 . 7 q !! , o,- 4 o ° 3 7 0 2 1 . ,"' 3 ( ' 5 o 1 '"- .

4EI?4 198" 1-32 4"..13o9o 3 7d51 21 .2 o 11" -1 2 ;n._
AFy.' 1iu8, 2900 9A.3333n bo.3P729q -21.u7-. -5.

4 co ,'n--. 20o0 ' 7 ) zo.3 17 -21 . -0 2 - .9
- :,-ur 1', 2290 4540= 0'.341j3 -21.'-563" -J.3 1. 1

IJ- bR l -11 2205 4 .9 2,1 5 o .3)j7 1231 -71 .u t1 -0.4 .
4 . 198.) 22- 7 3.695,95 -21 .. 9'. - 7907 4 54 -1.v v.7
4 .' 19 (' 230PL 1 833o .3bb89 -2!.u79277 -1.u ).7

1' 9q') 232 5 .975/, .3bo7 -2J.076185 -1 I 0.1 _

i .3p 19 J 2352 -1, 4,i o -1.,'78 03 -1.t -03 b *
5 'P- 1A'G 0 )'I 5 vo.3t65,, -21.,17 P ' -5 .1 -0. 1

- - i - " 1 &.' ) .9 Ou .  o.0 56>,9 -2 .Oi0 ~Q2 -0.6 -j,.:

Pia

5: ' - I " 0 6 ' 3-o 3 r 3 2 0 ~ 3 u - .



KrA -  2 -AGTIOj - LMA

DY fUi, YEAR G:4r JUIJINAY LATITUD,.: , IGITUL N-VF;L. V -V.
5 APR 10u 207 9o.048!9o c.286124 -21.b 4 9 6 -0,4 -1.5
5 XPR 1980 230 96.1041o4 6o.3bo07o -21.08k53o -0.5 -2.2
5 APR 1980 257 96.122917 6o.365994 -21.0944n0 -0.6 -3.0
5 APR 1980 300 q6.125000 0o.3b5979 -21.095230 -0.0 -3.0
5 APR 19'J 354 96.1o2496 o6.35bP11 -21.11151 -0.4 -3.55 APR 1980 400 9o.1o-o4 bo.3d5796 -21.112925 -0.3 -3.45 APx 1960 416 96.177713 do.385788 -21.117422 0.0 -3.1
5 APR 1960 500 9o.203336 bo.385895 -21.126774 0.8 -1.6
5 APR 1980 511 9o.215973 ou.36594b -21.128090 1.0 -1.15 APR ig30 600 96.25)00,) ob.3&o246 -21.130360 0.9 -0.5
5 APR 19R0 629 96.270142 do.3b6337 -21.132395 0.2 -1.3
5 APR 198U 658 96.290276 86.386307 -21.137115 -0.5 -2.5
5 APR 1980 700 96.291664 bo.386307 -21.137558 -0.5 -2.6
5 APR 198n 800 9,.33333o 80.3b60E6 -21.152769 -0.4 -2.3
5 APR 1480 815 9t.343750 bo.3db07C -21.155109 0.0 -1.4
5 APR 181) 846 9o.365z73 do.3P6116 -21.15b818 0.4 -0.1
5 APP 19,') 900 96.37500u 0o.3b6147 -21.156663 0.5 0.3
5 APR 19;0 1000 9o.41ooo4 dc.3m6284 -21.155229 0.2 -0.3
5 A1 1) 1100 96.15933o oO.3bo292 "21o2106 0.0 -2.2
5 APR i -j 1124 9#.4749 b do.36o292 -21.1o696 0.1 -2.5
5 APR 19 w0 1200 96.50 001)t) ) o.386322 -21.175015 0.2 -2.55 AR I yO 1220 90.513c,5 o6.36345 -21.!7909o 0.2 -2.25 APR 19AO 13u0 96.541o)6 6o.3t5396 -21.Ic0249 0.3 -2.1
5 APh 1910 .312 40.544995 ou.386421 -21.1!'R-4i7 0.3 -2.2
5 A Pr. 19st) 1331 90.5o3194 do.3d6i59 -21.192291 0.5 -2.5
5 APR 1980 1400 9t.5d333o ob.366551 -21.199131 0.7 -3.05 APh 1980 1500 9t.o250U0 3o.38,909 -21.217001 1.5 -3.8
5 APR 1990 1500 9o.62500t) bo.39e909 -21.217001 1.5 -3.85 APR 1930 1515 ,o.63o10b o. 367n47 -21.2223"5 1.7 - 0
5 APR 19dJ 1554 9o.66249d o0.3n7429 -21.236385 1.9 -4..
5 API% 1)3 16v0 96.o oo oc.3674b9 -21.23bF k.l -4.9
5 AP.i 19"0 1o24 qPi.o83327 oc.3P7711 -21.249-7b 1.5 -5.5
5 !PR 1 1 -'1,47 6ao.o9U311' o.3t/156 -21.26UA91 -5.5 APR I)0 170O 9).70)33 3 oo.3H7901 -21.2o7399 0.4 -5.9
5 APi 19i) 1701 46.704'i23 €'t.3R79UI -21.2k7902 0.4 -5.9
5 APR 14) 174o 9,.73'1115 do.3b7901 -21.287441 -C.3 -5.7
5 A": 19, 1900 .75 )t, oo.3 7 71 -21.2971i2 -0.2 -5.45 9P' i9f) 16 'o -. 7 o 5O .3 77 -2 1.3 ,!1 F -. 1 -5.35 A qt-. 1 "'I 190U ' .741o*4 co.3 9.1:"5 -21.32a5 1, 1.1 -5.9
5 Ar'I- ) A'30 392o .". ii3 .- ,-  -2 .3395 1.9 -'.1

- ' - !' ) l '4 23: r)-).63j3', ,, ,.3-m2-- -2i .3-1 -'1 2 2.b -0.
,-'* 2113 i 4 f =u. 3.-i-7 3 '2

2,-2 2.2 -i .3
-AU 1 ' '.., 22)9 ',. 57 -"".~ - ' -r -21. 4  -t ,: l.z L.

5 19- ) 2 3 .' .- i5i3o " 3o5. -21 ... 73 1 " -"
5 AN 1944) 2354 3-.995b27 o.3Q1220 -21 .1369 1v -

-0, 0 97. uo ,,3(, 0 .3 ! ~ 273 -21.D173 . -7.0
o AP s 19-0 4> Q i.03t9,4, q 379&5 -2i.3 4C!3 2.1 -. 0;-PR 14 0 1u 97.j 1"o+ on . 9937 -21.55751 2. -

y A'. 1 480 11 i.'5I1 9 1)5 -,If -2n.o.' .- 7t, ,-.. 1 .J~ 14 -, i.-,84-', ~ --," . 3'-3 2 -21.5,g-4"21o_ . c:, _-.-
o ".-?! 198'% 2",0 '4).),j-b o,.Q 7-,6 -2 .59 7 t4" L.L
o A. 19,-' S3.v' );.!25'iu ''.393532 -2 .n3&,91 .- 7 4""|

o ;I.' W 3',, 5--" '.i2o- ,- -3~ 9  -5' ,-7•52 -.
2 -7 

.
-

b A' . 1'"o0 50)0 ... .J 3o9} ] -,.j'o5o1- " -21. iOLjcF2 !  
'. -. '- If

6 AP-'k 1'P'0 o']0 97.25i tvd :,".39i727io -21.750 9! 1.3 -. 4 ":
0 "Or" 19,'o not ;i.25iiI 15 c.3 732 1 -21. 7z523'. 1.2 --. 4jP i , 7"d.j 91.2fo4 3n.33o52 -21.7h332, 1. - -
0 A- I, . 759 -i.34)1r3 -.36 t i3 -21.,2 9'- 2.2 -7.'3
o AP.N 19.' ,i:O "47. 3333 1o ou. 3.12n2 -21!. r; ? 2.2 -o.
0 APu- 1- U. 828 ' 1.3527i6 ',.3'.13- -2!.wi45!-95 2..3 -bo APP 1gb; P;o 97.3"oo*0- =o.*39 857 -}1.854 2a 2.2 -5.5 _

L -

Ir 6 3
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DY mot Y2aR z ie-. •.41 E L

b APE 19 u O 91. 375) bo.39S994 -21.d0367 2.0 -5.3
6 APh l9qO 941 97.403473 bo.399391 -2!.87 143 .. - 9

6 APR 1960 1Uu0 97.416ou4 bu.39951 -21. A1,6095 1.4 -. 8

6 APR 1980 1100 97.458336 bo.39991 -21.90899 0*f 3.oJ A7R l990 112 J7•4777o ao.400G02 -21.916954 04 -2
-o kPR 19 ; 1200 97.5 A96 'u .401032 -21.923540 -0.1 -2.0

lo AP 190 1300 1.541lo4 oo.399 63 -21.934397 -0. -2.9
b AR 196,) 1349 97.575o91 .400009 -21.%52551 0.6
6 AH 19.. 1400 91.5333o 66.400047 -21.95-o35 O -6.0

& APR 19 0 1500 97.62501,; io.400490 -21.'936 1.9 - 3

6 APR 1940 1536 47.650,02 do.400925 -22.023764 2.4 7•o

6 APR 1920 1i00 97.666o" 86.401253 -22.03b506 2.6 -6.7

9APk 49G l48 9..70005 bb.401970 -22.0-2904 2.9 5.2

6 APR *9,0 700 ,97 .7-),33b Bo.402153 -22.068077 2.9 -4.8

6 A?7 19o 1722 i7.723o10 :O.4t2512 -22.076706 3.0 -4.3P H. 1 9 6 0_ " - 3 . 6
6 AP. 1 40 18 97.750'O 8o.4V3152 --2.089493 3.2

b APR 19B9 !B35 97.7743U0 '.40374; -22.1003n1 2."  -3.7
6 APR 19 "0 IQ'190 97.791ob4 u.404099 -22.108597 2.4 -4.06 AD l d tO 17 S 3 19;; 4G 6 . -22:13113 ! 0 -4.5

o ~APR -2) J21 97.617423 60.404124 -22.139233 0.5 -4.4

-6 An 2i:55 "47.67152l 6o.404770 -22.150574 0.1 -3.1

A4 '.10 .".. i •.;5CUG beA. 47 7; -22.151-S27 0.1 -2.7

3 , P. 19@0 22'0 97..91 "  do.40-930 -22.15b794 1.2 0.7

b App i,3 "27 7.921532 o,.-9 7  -22. 15-2b" 1.4 1.0
lb AP 19 3 230L? c.o33c co .05571 -2 •:-615 2.; 1

6 APR 1960 2305 9 1.9oId0I 6b 456532 -22. 147905 2.4 i.6

7 A P; 190 0 Q..10)00) bo.406273 -22.145023 1.8 -0.7
7 APz 19-0 29 9.020142 8b.400509 -22.148e57 1.2 -2.3

7 APR 19;0 52 ou.03011i oo.40&m39 -22.154327 0.9 -3.2

7 A?: 19_0 100 9 .041o1 Uo.406670 -22. 56504 a .
7 -q v.'4 200 6'3 -3- .- 72. 7 -24 2

7 APR 19 2!6 9-
) 444 -  r.4(, i45 -22.!3Q!  0.1 -3.Z

S7 APP 19 26 .- )913 .4U68.'I -22.1,;:24 u.1 -3.2

7I3 941 :)') o.4G -A2D.13331 .3 -2..
7 . .. T) v'10 -1. *~on4 14 4' 3 -22 2"-3201 1.4 -3

i 99n 500 .2.m33o .o.407762 -22.2q;595 2.3 1-. J
j7 . ....i. -"0 ,- 2 " , -22.214'9; 

7  2.3.

-- 9 lo4 29' * ".4U'- 9 *  -22.2174 0 -1
-. 

-"  z! .4 .'723S :. 4d97 -. 21752- U.

7~- m~ (

7 __ , iV * r .. :i3 ' - * 4 -, -2 23L73- 2. 1

7 -" i .4) . 3 " -. n3 9 -4I2 -22.23i5,

7 :P " 1 , " . lt n,- 40': ' 4  -2.213t -2 .1 .

- . . . 2 3 3 fI -_ : = l .d, 'j. S 3- o s .
:  

-' -'22 " 712 0. 2.1-

I ~ ~ ~ ~ , -6~1-5 i~I99 -22.2273- -0.7

- - ., - -1= * ==~ -.. . . 2.

-- 7 AP. 19"' c. 5 0.D. ' z1.2 -1.3

7 7 - 7 3z; -22.2i -0.b -. 1
A 3 ..... 0 r r 21 2 -c- -u

-- 7 "r . . 3 1 - 5 9 5 - 4 b t z .. - *

~~7 "3 3 3,, 357 - .5 5,, o 4 9 2 . 2 7 - ". --.

-- - 2. 2 ,= 1 - .-

"£ 19:', i5"= = .. o = -,- ____2_-"__.._ -



FRAi 2 tjAViGATION - KALmA;1

DY MON YEAR GMT JUL)A LATITUDE L O GITUDE h -VEL. E-VEL.7 APR 1980 2115 98.8854114 bb.408493 -22.226641 0.3 0.37 APR 1980 2200 98.916bo4 bb.406516 -22.223755 -0.2 1.27 APR 1980 2300 98.95633o bb.408302 -22.216942 -1.0 1.17 APR 1980 2302 98.959724 86.408295 -22.216763 -1.0 1.07 APR 19RO 2333 9;.981255 db.40;119 -22.215136 -1.0 0.18 APR 1980 0 99.O0UUo() 60.407990 -22.215981 -0.8 -0.88 APR 1980 2 99.01)t396 b.407982 -22.216118 -0.8 -0,88 APR 1q80 48 99.033333 bO.407784 -22.220619 -1.1 -I.18 APR 1980 100 99.0416b4 db.407700 -22.221590 -1.4 -0.88 APR 1980 119 99.054863 db.407532 -22.222637 -1.8 -0.58 APR 1980 149 99.075o91 b,).407227 -22.223072 -1 .8 0.18 APR 1980 200 99.08333b 80.407127 -22.222862 - .b 0.38 APR 1980 300 99.125000 bb.40b"76 -22.219219 -0.6 0.98 APR 1980 305 99.128471 bo.406boi -22.218834 -0.5 0.98 APR 1980 336 99.150002 80.406715 -22.216448 -0.1 0.98 APR 1960 400 99.1666b4 b.40b715 -22.214687 0.0 0.88 APR 1080 422 99.18194b bo.406715 -22,213522 0.0 0.48 APR 1980 451 99.202067 80.406685 -22.213255 -o.3 -0.28 APR 1980 500 99.20833b 50.400662 -22.213507 -0.5 -0.48 APR 1980 bOO 99.250000 do.406403 -22.217726 -1.1 -0.9b APR 1980 700 99.291t264 66.406052 -22.2197b0 -(.9 0.38 APR 19b0 756 99.330559 80.405930 -22.214S53 0.1 1.58 APR 19539 800 99.33333b do.40593t) -22.214338 0.2 1.58 APR 1980 85o 99.372223 86.406097 -22.208347 0.7 0.58 APk 19b0 900 99.375000 80.40h113 -22.2u804 0.7 0.38 APR 1980 944 99.405556 8b.406212 -22.209797 0.0 -0.98 APR 1980 1000 94.41t664 bO.406197 -22.211248 -0.4 -1.28 APR 1980 1044 99.441227 86.406021 -22.216381 -0.9 -1.58 APR 1980 1100 99.458336 oo.405952 -22.21b433 -0.8 -1.58 APx 198U 1130 99.4/9164 ob.405830 -22.221865 -0.6 -1.18 APR 1960 1200 99.5,0: 00.405754 -22.223749 -0.5 -0.48 APR 1980 1231 99. 21523 o.405655 -22.224089 -0.8 0.18 APR 198o 1300 9 .5'4109,* bo.405495 -22.223E21 -1.3 0.38 APX 1980 1400 49.543336 60.405006 -22.221172 -1.3 0.78 APR 1980 1419 )9.59t527 60.404b92 -22.219942 -0.9 0.88 APR 1980 1500 19. o250()0 80.404846 -22.217592 0.7 0.38 APR 19 O 1524 99.641o03 do.405014 -22.217804 1.9 -0.58 APR 1960 1545 9<4. b2t0 bb.4052b -22.219456 2.8 -1.38 APR 198,) lOu 99.o6bob4 oo.,lu5540 -22.221443 3.4 -1.86 APR 1980 1606 9 ., O831 d0.405647 -22.222404 3.6 -1.9b 4P 19N0 1651 94 . 7oU o d 1 b ;40 4,41 -22.230389 1 * -1.7APF 1480 17u0 9.7 133 f to.40o50'4 -22.231537 0. 9 -1.3d AO R 80 i.80 -).7-0U' oo.44,613 -22.23281)0 -3 .2 0.6 Hh AP R 1Q 1 37 -4. Il r. CID .4053,2 -22.22qh64 -3.1 1.3AP. j93o 19D4 99.7 749b oo.4(50e3 -22.227t),4 -2 1.4: ;P 1)9:0 19 0 o 4 . 11 o - o 4h50lt -'22 .226919 -2.2 1.5APR 19,) 2000 99. 3333b oo.4 412,+ -22.21 h,12 0.4 1.3
8 AP R 1980 2024 ),j: i 9 '1 8b.404839 -22.216665 1.2 0.8APR 1980 2100 49.d75000 o.405151 -22,215311 1.8 0.18 APR 1980 2200 49.9 1ond i o.405b63 -22.21b503 0.9 -0.2
8 APR 198u 2210 )9.923h15 )o.405b93 "22.21t646 0.5 -0.18 APR 19q0 23o0 )O9.5-J33h 8o.4q)96U9 -22.215605 -1.0 0.78 APX '980 2356 9.991223 oo,4052r6 -22. 211592 -0.9 09 APe 1980 0 1'J j')0)0o 8b6405251 -22.211388 -0.b 0.5
9 APR 19,s() 11 1 ).')07b37 bo.405212 -22 .216981 -0.5 0.39 A 1 9 100 1)o. 04 io4 b o.,.45258 -22 2!2081 0.Q -0.8

0 . 1' 8u vu 1') Q 41 ')u-f 110.4)5256 -2z 2120i 0.9 -0.. >9 A 1980 tt7 1).u- 245 2.405ou2 -22 216b96t 0.o -0. 79 APR I) q0 200 1) ',,3336 oo.405609 -22.217039 0.5 -0.6
9 APK l')80 2 4 b !,"..15213 8r .4u5540 -22.2169io -0 .9 0.7
9 APR 1180 3(10 1 )J.25'01)0 o.405464 -22.215796 -1.1 1.2 K9 APR 19 ,0 4G0 1,. 16ooo4 dr.405037 -22.206S89 -1. 2.09 Apx 1980 500 1".200233 b 1o.404o10 -22 .198612 -1.3 0.9

AP~ 196) 517 190 ,2 2 U 14 t) q o~~q Aq5 -22.19772. -1.2 0.39 AP 19 0 o00 I;o.25,) ,)0o.4Q423n -22 .19515 -u.9 -0.69 A i'j 19 700 1),). 2 1 o 0.404U83 -22.202135 0.1 -0.5
APR 1980 704 1')o.214 1 1 1  .404091 -22.2022S 0.2 -0.4 1

9 APR 1960 300 l,0.33333o ':o.40423b -22.2033,2 0.5 -0.3



23

VRA, 2 NAVIGATIOtN - tABLMAj

OY MON F YEAR G'.I'r JUL0AY I ATITIJI)E LCiGITUPE N-VlL. E-VEL.

9 APR 1980 b07 100.33819, 60.404251 -22.203564 0.4 -0.4

9 APR 19680 851 100.368752 6b.404289 -22.20b253 -0.1 -1.0

9 APR 1980 900 100.37500 80.404282 -22.207037 -0.2 -1.1
f19 APR 1980 954 100.412q98 8b.404175 -22.211905 -0.5 -0.8

9 APR 19380 0 100.41ob4 oo.404160 -22.212263 -0.5 -0.6

9 APR 1980 1038 100.443054 80.404053 -22.212736 -0.5 0.4

9 APR 1980 1100 100.458336 bb.403984 -22.211189 -0.5 1.2
iI 9 APR 1980 1142 100.487495 bb.403870 -22.205074 -0.6 2,0

9 APR 1980 1200 I00.500u00 b.403809 -22.202003 -0.7 2.0
S9 APR 1980 1300 100.541b64 bb.403564 -22.195181 -0.8 0.2
9 APR 1980 1310 100.548b15 66.403519 -22.195230 -0.8 -0.3

9 APF 1980 1330 100.562500 Ub.403435 -22.196575 -0.8 -1.2 -7

9 APR 1980 1400 100.58333b 86.403320 -22.200705 -0.7 -1.9

9 APR 1980 1500 100.625000 Vb.403160 -22.209599 -0.3 -1.2

9 APR 1980 1600 100.66abo4 86.403145 -22.211620 0.2 0.2

9 APR 1980 1643 100.69b526 6o403214 -22.209921 0.3 0.6

9 APR 1980 1700 100.708336 8b.403244 -22.2090?5 0.3 0.6

9 APR 190 1800 100.75000) b6.403305 -22.206905 -0.1 0.2

9 APR 1980 1900 100.791664 86.403145 -22.207001 -0.9 -0.1

9 APR I80 1932 100.81389b b6.402977 -22.207031 -1.1 0.1

9 APR 1980 2000 100.833336 8b.402817 -22.206306 -1.0 0.5

9 APR 1980 2016 100.844444 do.402740 -22.205433 -0.8 0.8

9 AP8 1980 2038 100.859718 oo.402 6 5 7  -22.203793 -0.6 0.9

9 APR 1980 2100 100.81U() 0 6.402611 -22.202093 -0.3 0.8

9 APR 1980 2200 100.916 b4 bo.4025 80 -22.199680 -0.1 0.0

9 APR 1980 2225 100.934029 86.402565 -22.200031 -0.2 -0.3

9 APR 1980 2300 100.958336 6b.40'2504 -22.2u 4 4 8 -0.3 -0.5

10 APR 1980 0 101.000000 8b.402451 -22.203672 0.2 -0.2
10 APR 1980 12 101.008331 80.402473 -22.203791 0.4 0.0

10 APR 1910 100 1,)1.041to4 00.402626 -22.2035b3 0.6 0.0

10 AP 198 137 I01.0b730U bb.4k02695 -22.204504 0.0 -0.6

10 APR 1980 158 101.08194t) o.402b64 -22.2'5782 -0.5 -0.8

10 APR 1980 200 101.083336 o.4o2657 -2.205929 -0.6 -0.9

10 APR 1980 300 101. 125k00%) b.402306 -22.211069 -1.4 -0.9

10 AP- 1980 325 101.142365 6o.402107 -22.21 2 7 0 0  -1.4 -0.6

to APR 198) 344 101.155556 db.401970 -22.21 347 4  -1.3 -0.3

10 APR 1930 400 101.16obuq bo.401855 -22.2137i3 -1.2 -0.1

10 APK 1980 422 101.l 819'o to.401726 -22.21370! -1.0 0.2

I1 APl- 1980 500 101.2 -iJ3b bo.401550 -22.212513 -0.7 0.5

iQ APR 19DU 60') 1o5.25fu00 b 4u1382 -22.209520 -).4

10 A C Itb 70 101 .2 11o4 R .30u230 -22.207 (92 -0.b 0.3

I APR 19.80 1UO t01.3333 3' co.4U4Q 9 3  -22.206123 -0.9 0.)

10 APP 19R0 ,0 ) 11.3 7 0 , Q4 00 o -- 2.207170 -0.9 -0.5

10 A P 19 v) 906 L -) . 3 7 113 b . 40u6ba -22.207430 -0.9 -0.5

9 1, AP R t9,!O 1000 l)1.41 onr 4  dc.4V0475 -22.2114'0 -().2 -1.2

A5 AP. 1I8 1) 1053 1 )1. 1'34oi do.,U0551 -22 .2 17 5 o.7 -1.3

10 APt 1900 1100 1:)t.45',33 ' .400574 -22.218i43() 0.8 -1.2

10 APR 1980 1134 101.481941 bO.400734 -22.22067o 0.9 -0.3

10 APR 1980 1200 1L1.5 0 0 0 0 0 t.400b4'3 -22.220201 0.7 0.7

I0 APP 1980 1240 101.527779 o.4()091 7  -22.216347 0.0 1.3

10 APE 1980 1300 1A1.541bb4 bb.400694 -22.214180 -0.4 1.2

10 A P 19R0 1400 1oI. 5 3336 06.400696 -22.21154d -0.5 -0.4

* 1" APR 1980 1408 1.)1.58'389 bb '.4fl0673 -22.211026 -0.4 -0.7

10 APi< 199.0 1,126 101.602716 bo. 400o50 -22.213724 -0.1 -1.3

10 APR 19b0 15)0 101.6250l' o.400)h1 -22.217941 0*4 -1.5

Iu AP W 00 1o0 )t.6 nbn i o .40C' 7 1 -22.222429 o.4 0.2

10 I f-, 19I I .)L. 1 )1 10 b 6  c n.40Q, 9'1 -22.2217 n1 0.2 0.9

tO APR 1 )') ! 54 1U .70-11u 3 ; 4 )0H71 -22.2172, -0.3 1.b

I. .PR 1Q80 1700 101.70336 .4 0 Wi86 4  -22.21t516 -0.3 1 .4

10 A Pi 19S) 1741 l0i.13o j9 0o.400 7 7 2  -22.2i2bn4 -0.4 0.5

10 APR IS 0 .8 1175)0 0 0 .d400734 -22.212511 -0.4 -0.1

I0 APR 19bU 1840 )1.777779 b0.41-065' -22.214481 -0.4 -0.9
10 *XP 1980 1400 10t.791 h4 b.4 00612 -22.216200 -0. -1.)

i APR 19'0 1928 101.811104 0'o.406543 -22.21P622 -0.5 -0.9

tI ,AP, 19.) 200) 191o333e h00(459 -22.220398 -0.4 -0.4

5 APR 1,8 . 2026 1,)11.51387 oo. )400406 -22. 220517 -0.3 0.2

* 10 APR 1980 2100 15 .87500i ot. 4003bj 22.216 0 :9 0.0 0.9

to APP 1960 2114 101.834127 bb.400375 -22.217758 0.1 1.1

g



FR O 2 N A'., ON -IAI

DY 4iuN Y EAR Gkr JIJFuA X LATITUDE LIJIV(GITUDE N-VEL. E-VEL.
10 APR 1980 2136 101.9000O2 6o.400406 -22.215466 0.4 1.3
10 APR 1980 2200 101.9160o4 8o.400459 -22.213037 0.5 1.1
10 APx 1980 2213 101.925o90 80.400497 -22.211969 0.5 0.9 --

1U APR 1980 2300 101.958336 do.400597 -22.21042b 0.3 -0.2
10 APR 1980 2322 101.973610 60.400627 -22.211334 0.2 -0.8
10 APR 1980 2359 I01.99930h b0.400635 -22.214S98 -0.2 -1.1
11 APR 1980) 0 1,)2.000000 60.400635 -22.214695 -0.2 -1.1
II APR 1980 100 102.041bo4 60.400520 -22.219854 -0.2 -0.8
11 APR 1980 109 102.047913 8o.400513 -22.220478 -0.1 -0.8
11 APR 1990 200 102.08333b 86.400551 -22.223080 0.3 -0.4
11 APR 1980 256 102.12222.3 dO.400620 -22.223209 -0.1 0.4
11 APR 1980 300 102.125000 6o.400612 -22.223055 -0.2 0.5
11 APR 1980 400 102.166ob4 86.400475 -22.217949 -0.4 1.4
11 APR 1980 423 102.18264o 86.400436 -22.214b82 -0.2 1.7
11 APR 1980 500 102.208335 86.400436 -22.208830 0.2 2.1
11 APR 1981) 500 102.208336 db.40043b -22.208830 0.2 2.1
11 APR 1960 520 102.222221 8b.4004b7 -22.205011 0.4 2.3
11 APR 1980 600 102.250000 80.400581 -22.197079 0.6 2.2
11 APR 1980 700 102.291o64 86.400795 -22.189R67 0.7 0.3
11 APR 1980 800 102.333336 6b.400970 -22.194321 0.3 -1.8
11 APR 1980 816 102.344444 0o.400993 -22.197035 0.1 -2.1
11 APR 1980 b54 102.370827 b6.400955 -22.204340 -0.5 -2.1
11 APR 1980 900 I02.37b00()0 b.400940 -22.205399 -0.6 -2.0
11 APR 1980 1000 102.416*o4 8b.400650 -22.213257 -1.0 -1.2
11 APR 1980 1004 102.419441 bo.400627 -22.213652 -1.0 -1.1
11 APR 1980 1042 102.445831 80.40t;459 -22.216822 -0.o -0.8 -

11 APR 1980 1100 102.458336 86.400406 -22.217892 -0.4 -0.6
11 APR 1980 1151 102.493752 bo.400375 -22.220341 0.1 -0.7
11 APR 1980 1200 1,J2.500u0() 8o.4003b3 -22.220936 0.2 -0.8
11 APR 1980 1300 112.541b4 bb.400490 -22.226128 0.3 -0.9
11 APR 198) 1400 102.58333b bb.400467 -22.227636 -0.5 0.7
11 APR 1980 1500 11)2.625Oo0 o0.400223 -22.218952 -0.8 2.4
11 APR 1980 152o 192.643059 db.400124 -22.21334P -0.o 2.5
I APR 191 1600 102.o66o04 66.400085 -22.207066 0.3 1.5
11 APK 1980) 1602 102.bo8Oo) bo.400093 -22.206612 0.4 1.4 _
11 APR 1980 1652 1)2.702762 th.400360 -22.2(054b2 1.4 -0.6
11 APt 19d0 1700 102. ]0 335 bo.400421 -22.2(6(001 1.4 -0.9
11 APR 1980 174 1)2.1 11609 66.400726 -22.211510 0.5 -1.5
1 1 APk 199" 1800 1()2.75,)000 ,6b.400742 -22.2133u0 0.0 -15
I I APR I bO 1839 1,o2.7]1,) ] do. 4(bo6 -22.217918 -1.5 -1.3 --
I I Ap 1' , v 19110 1)2. 791b . u o.40y360 -?2.22(;0(yt6 -2.1 -1.1
i A P 160 2')uj Io2.-8333 3' co.399536 -22.2236Pq -2.7 -0.3
11 APR 19Y0 2100 1)2.815)U9 oo.39b76* -22.222652 -1.9 0.7
I 1 A R I -O 2200 l, 2.'91 , oo.39k34 -22.217234 -O.b t
1 11 : 0.) 1 )J 2300 I )2.953 3o c.3Vb37o -22.21,9(; 1 0.7 1.7 -
12 lq do 0 Q3 .O')m'') oo.392P7?, -27. ? o134 1.76
12 APR 19 ,) .) 10 1)3.0 t1oo4 oo. 3119391 -22.193o51 2.0 1.0 - -
12 APP 198 0 2()0 103. 333 n -n.4oO002 -22.1909' 7 1.7 0.1
12 APR 1 h4 ) 300 103. 125oou de.4,J(Q421 -22.192936 0.9 -0.8
12 AP R 1980 400 10 3.166oo.l dt.40U558 -22.j98014 0.0 -1.4
12 APR 19)11) 42b 103.186b0. (1.400528 -22.202322 -0.4 -1,4
12 APR 199.V 50o 103.23133r dO.400436 -22.2062(i9 -0.7 -I.

12 APK 1 )80 oO 193.250000 to.400200 -22.211746 -O.b -0.7
12 APR 19' 3i h14 103.259127 io.401154 -22.212410 -0.5 -0.4 -

12 APi lq'30 7Q0 I,)3.291oo4 db.400101 -22.212978 0.1 0.0
12 APR 198k tOj 103.3333in on.400253 -22.2135b3 0.8 -0.5
12 A P 19,o1) ku2 103.3 ./) 4 o.4002,1 -22.213b 2 . -1).b
12 APR 14, 900 )3. 3 :,,JO bo./058I -zz.219494 1.1 -1,7
12 AP-" 1960 1100 l)W . 1I n4 co..O0 o7 -22.Z293(,3 q).h -1.6
12 AlPr< 1 1 110)) 1)3. 433.5h 00.400970 -22 .235412 -o.2 -0.3
12 APR 1,48) 113,) 1)3.433-137 oo.409vo 2 -22.23410t, -0.5 1.2
12 APR 19,50 120() 1()3.,!) )uOU 80.400526 -22.23t,574 -0.6 2.2
12 APR 1980 1249 1,)3.5 3-02 7 oo. 40 69;) -22,21775f: -0.2 3.6 -

12 APR 1910 1300 ) 3.5-1oo,' d.40 8 -22.214226 0.0 3,8
12 AFR 198 1400 1,)3. d333, eo.400518 -22.19% 3t9 0.7 2.3
12 Ab 1980 15)0 1 )3.625 v 0 oo.4o01 39 -24.193P27 0.5 -1.3
12 APR 191H0 1510 103.,3195 o0 .4010 2 22. 1 451S5 0.3 -1.9
12 APR 1980 1600 103.oDon4 bo.401070 -22.205261 -u.3 -1.9

L
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12 APR 19S0 1604 103.b6 941 db.401062 -22.205P96 -0.4 -1.7
12 APR 1990 1t24 103.683321 db.401009 -22.207993 -0,6 -0.7
12 APR 1980 165b 103.705559 bo.400879 -22.207970 -0.9 0.5
12 APR 1980 1700 103.798336 8o.400864 -22.207769 -0.9 0.6
12 APR 1980 1800 103.75,000 do400581 -22.203R46 -0.7 0.4
12 APR 1980 1843 103.779854 bo.4004b7 -22.204663 -0.2 -0.8
12 APR 1980 1900 103.7910b4 db.4004b9 -22.206217 0.0 -1.3
12 APR 1980 2000 103.833336 bo.400475 -22.215599 0.0 -2.1

12 APR 1980 2029 103.853417 Ob.400459 -22.220722 -0.3 -1.9
12 APR 198$) 2100 103.875000 8o.400398 -22.224651 -0.4 -0.9

12 APR 1980 2124 103.891663 8b.400337 -22.225193 -0.4 0.4
12 APR 1980 2200 103.916o64 bb.400276 -22.221243 -0.2 2.0 Ac
12 APR 1980 2215 1U3.927050 bb.400269 -22.218449 0.0 2.3
12 APR 1980 2300 103.95833o 8b.400322 -22.210714 0.3 0.9
12 APR 1980 2331 103.97985b 86.400383 -22.211714 0.3 -1.7
13 APR 1980 0 104.000uVO 80.400406 -,22.218863 0.1 -3.8
13 APR 1990 2 1U4.001396 b.400406 -22.219538 0.1 -4.0
13 APR 1980 100 104.1)416o4 bo.400368 -22.242111 -0.3 -4.1
13 APR 1980 20.) 104.083336 86.400215 -22.253700 -0.6 -0.2
13 APR 1980 300 1O4.12500( bo.400032 -22.244450 -0.5 3.4

13 APR 19o0 400 l')4.1666o4 bo.399918 -22.222639 -0.1 4.5
13 APP 19P0 500 104.20633o 80.39998b -22.203449 0.6 2.6 Wi

13 APR 1980 522 104.223o10 86.400078 -22.199722 0.9 1.4

13 APR 1980 600 104.250u00 bb.400330 -22.198515 1.5 -0.6
13 APR 1980 700 104.2916h4 80.400879 -22.206770 1.6 -2.1
13 APR 196O 710 104.298615 bo.400963 -22.2085F8 1.5 -2.1 
13 APR 1980 800 104.333330 b6.401207 -22.2161h7 0.0 -1.1

13 APR 1960 825 104 350700 80.401123 -22.217480 -1.2 -0.1
13 APR 1980 857 104.372917 80.400826 -22.216482 -2.0 u.7

13 APR 1980 900 104 .375000 bo.41(0795 -22.216288 -2.0 0 8
13 APR 1980 1000 104.4166o4 80.400238 -22.211554 -0.9 0.7

13 APR 1980 1012 oj4 42495 co.400192 -22.210964 -0.4 0.5
13 APR 19A0 1044 34.4141227 8o.4002 15 -22.210201 0.7 0.2

13 APR 18 Q 1100 104.4d8336 do.400291 -22.2099t2 1.1 0.2
13 APF 198) 1200 104.5,000 b.4(Q0711 -22.208525 1.0 0.2
13 APR 1980 1200 10 4. 5)00V0 b0.400711 -22.208525 1.0 0.2

13 APR 198') 1300 104 .54 1oo4 o.400772 -22.268284 -0.6 -0.1 

13 APR 1980 1400 104.5 333 o .o.400429 -22.208563 -1.2 0.1 
13 APK 196') 150U 10,1.625000 60.400169 -22.207233 -0.2 0.3
13 APR lIRO 1503 104.627083 So.400169 -22.207153 -0.1 0.3

13 APP 1'4A0 1b00 1 J 4. bo o 5 ,+. o.400284 -22.207161 0.7 -0.5

13 APq 1-) 160 10)4.ob 9441 80 .100299 -22.207376 0.7 -0.7
13 t 0-' "t 1I 8' 70 0 0 .7 ) '!)5 doa .a(D4'/5 -22.21141,n 0.o -1.2
13 APF 19 *8 17)0 104. 7)833) 1) 0! ,.21267Q 0.b -1.2
13 Ap, 1F, I 0 1751 1 O4.7430)2 C .40('55 1 -22.216942 -0.2 -0.
13 A ' 1Th0 ; ) 0 10 b.'" 'J Sr.40,)536 -22.21735'1 -").4 -0
13 AP Q 1 333 1 )4.7"i2"I' 9  .4043 6 -22.2176?> -0.7 0.3
13 APR 1910 1900 1)4.7 :) 1l a b.4o')33u -22.216351 -0.8 0.3 A
13 APR 1,4) 1937 104.s173o0 do.'0,)I2 22 213724 -0.5 0.7
13 APP 1980 2000 104.633330 6b.40014o -22.212772 -0.2 0.2
13 APR 19R0 2100 !o4.87 u0,)0 fU.40(1185 -22.213671 0.4 -0.4 4

13 AaR 19 C0 212.1 1')4.89 1o3 i .40024 t -22.214338 0.5 -0.3 I
13 AP, 1980 22U0 104.91oo't ,0. 400368 -22.214569 0.7 0.2 1
13 A0PR 1940 2242 104.945531 So.400543 -22.212639 0.8 0.9

13 APR 1'j80 2300 104 .95333 do .400o20 -22 1I, 9h 0 9 1.3 1
13 A PR 1 9 ) 2310 1)4 . 9 5279 . 40t673 -22.209675 0.9 1.5

13 APh 1940 2350 104.9)3)50 o. 40 4 1 -z2.204113 0.o 1.4

I 14 APt 19,11) 0 1)5.00-) 04) .4( 08 4 -22.2029,H 11.4 1.2
14 APR 39Qu I00 10:5. 4 ' o4 o.4w() 79 -22.20('/"I  -0.3 -0.4

14 AP 198') 13b 105.0o6o73 do.,4,00803 -22.203224 -0.5 -1.0

14 A?8 19't0 260 15.0o333, o o.400 134 -22 2o557h -. b -1.2
14 APh 19 iv 300 105.125u'O0 do.,00559 -22.2113,1; -0.t -0.8
14 APk 1980 322 10)5.1 id2 ot).40049, -22.212,96 -0.r -0,4

14 APP 1980 '00 14)5. 16i 6 "1 't). 400375 -22.212870 -0.5 0.1
14 Ai 19pf 0 402 lo 5. loO 0o.40030h -22.212$'51 -0.5 u.1
1 APR 1 ')8 430 11,i. 187!,u0 Co.4(,0314 -22.2124e ,) -0.2 0.2
14 APR 1980 5u0 U 1)5.2933b oo.400307 -22.2124 o 0.1 -0.2
14 APR 19'0 x 05 1,)5.213690 .400314 -22.212559 0.2 -0.3
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14 APR 1980 oOO 10.2 '0t o ob.400429 -22.214584 0. - 0.5
14 APP 1980 617 lvS.2611l() db.400482 -22.215181 0.6 -0.3
14 APR 1980 654 101.267498 bb.400566 -22.215408 0.2 0.3
14 APR i980 700 105,291oo4 ob.400574 -22.215214 0.1 0.5
14 APR 1960 800 195.333336 do.400467 -22.211145 -0.5 0.7
14 APR 1980 804 105 .33o113 o0.400452 -22.210920 -0.5 Q.6
14 APt( 1981) 900 105.375000 60.400337 -22.210541 -0.1 -0.5
14 APR 1980 952 105.411110 80.400414 -22.214069 0.6 -0.9 --

14 APR 1980 1000 105.416bo+ bo.4U0444 -22.214657 0.7 -0.8
14 APR 1980 1100 105.45d336 86.400688 -22.216959 0.6 0.1
14 APR 1980 1110 195.465279 8b.400719 -22.216724 0.5 0.4
14 APR 1980 1139 105.485413 db.400772 -22.214945 0.2 1.0
14 APR 1980 1200 105.500000 80.400780 -22.213051 0.0 1.1
14 APR 1980 1210 105.50t950 86.400780 -22.21215b -0.1 1.0
14 APE 1980 1258 105.540276 86.400'734 -22.206847 -0.2 0.6
14 APR 1980 1300 105.541664 Ho.400726 -22.208755 -0.2 0.5
14 APR 1980 1400 105.583336 80.400673 -22.20(6930 -0.1 0.3
14 APq 1980 1445 105.614db0 d6.400681 -22.205772 0.1 0.1
14 APk 1980 1500 105.b25000 do.4)069b -22.205845 0.2 -0.2
14 APR 1980 1512 105.633331 60.400703 -22.206200 0.2 -0.5
14 APR 1980 1540 1v5.652179 d6.400734 -22.208029 0.1 -1.0
14 APh 1980 1600 195.660664 b0.400742 -22.209F,56 0.0 -1.1
14 APR 1990 1632 105.6Wd,9b 60.400711 -22.212h27 -0.4 -0.8
14 APR 19b0 1659 1Ub.7)7642 bo.400627 -22.214001 -0.7 -0.4
14 APR 1980 1700 105.70;336 60.400627 -22.214033 -0.7 -0.4
14 APE 1980 1726 105.726387 8b.400505 -22.214777 -0.9 -0.3
14 APk 1980 1600 105.750000 db.q00345 -22.216032 -0.8 -0.6
14 APR 1980 1845 105.731251) bo.400215 -22.219618 -0.2 -1.1
14 APR 1980 1900 105.7910b4 8o.400215 -22.221090 0.1 -1.1
14 APR 1980 1911 105.799309 66.400223 -22.222153 0.3 -1.1
1'4 APR 1980 194b 105.82360o 60.400330 -22.224825 0.9 -0..,6)
14 APR 198) 2000 135.8333-6 d0.4o0406 -22.225288 1.0 -0.2
14 Apw 1980 2032 1-5.8555o0 6o.4(,06U4 -22.225109 1.2 0.2
14 APR I )0 2100 I')5.b815)00 0.400780 -22.224611 I.1 0.1
14 APP 1980 2153 1')5.911du,+ d..401031 -22.226173 0.6 -0.9
14 APH 1980 2200 105.916oo4 6o.4015 1 -22.226759 0.5 -. 1 -
14 APq 1980 2218 14)5.929Io do.401093 -22.2286k9 0.3 -1.4
14 APR; 190) 2300 I,)5.958336 0.4011 U0 -22.234549 -0.2 -1.7
i4 API 198 2340 1 5.9451 15 615.4u1U2 -22.210$37 -0.4 -2.1
15 APR 19 0 I . 0000u , o 9 '). 98g -22.2a4900 -0.3 -2.7
i5 AH,- 1-J9 4 1}.0 177 9 b.4(>j9 b -22.2 158;S -0.2 -2.-
15 AP. 19 0 25 1,)o.0 1 -4 4 r4 6 ,09 P, -22.2D271 0.4 -4.1
15 A I ,j 100 1 o.+41 '. oo. '1;16)9 -22.2 7t3d i..9 -6.0

b " 1 ,) 12 b I ko. 1) 1z 4o 4vI5 35 -2z 2 3,1) 3. 3 -) b
15 4 ) 1 . 2*)0 1'. 1 33 3b ,.4e2 3 7 -2 . 3 1717 4.0 -12.:
15 AP? 19i0 214 3) . 1) t93 ) 0b.402542 -22.334!71 3.9 -13.2
15 1)m 10 300 1IQ). i 2)U00 oD.4b3519 -22.3t6367 4.4 -12.0
15 AP 1960 312 106.133331 d0.403624 -2&.39c146 4.9 -I-.7
15 ApR 1")9 4110 100.loo0b4 b0.405235 -22.434404 5.o -7.4
15 A PR 19 A) 400 1) . 16:064 oo.405235 -22.434AO4 5.(- -7.4
15 AP. 1980 bUO I0o.2)233 3 d0.400921 -22.47277o 4.7 -8.5
15 AP j 98u 525 1 '.22 5 0 o.407532 -22.493097 4.4 -10.4
15 APr 19 A) 540 1)o.240273 do0,40b)20 -22.513271 4.1 -11.9
15 A 18o0 500 106.2500a0 Io. ,0318 -22.5282erb 3.8 -12.9
l5 AP 1980 700 I oo. 2910,04 't.40924 i -22.6(10955 1.6 -14.7
15 A PV0 712 1 )r.2")9 5 4o.41)9331 -22.t17o92 1.0 -14.5
15 ArF 1940 600 [.), .33333 d .4(,9,f) -22. n t,4 0 .1 -14.2
1I P 1600, 534 1 , 3"u. 1 3o ,.495ud -22. I1 434 1.2 -1-1.5
15 A P; 1 IO (0 l')r. 3750()0 4(.409/37 -22.751553 2.1 -15,1
15 P 198') 900 3 .37 ,); ) 0.409737 -22.751553 2.1 -15.1
15 A e I o 1000 1jo.4 :,o4 o.410 583 -22.S317'72 2.8 -15.4
15 APR t9 li 0 1021 10n.4 112 252 do.41e(904 -22.859179 2.7 -14.
15 PkI 11) 1 1 1) 4 53.458i3o r t .41 130 -22.907 1,)4 2.3 -13.5
15 ?',H 19k,'i 1200 1,oin. 5)' 0 oo.412')5n -22.(f2A ., 1 .5 -11.9
15 APR 19 0 1206 1l o.)55,! on.412125 -22..,5 4 1.4 -1).7
1-5 Px iq80 1300 lo 0 .541bb4 to.412 22 -23.0315o2 0.9 - 1 1.1
;5 AH 1q80 1356 1 I)%. 5,1u559 ci.412t74 -23.0b3357 0.8 -10. 3

Q5 APR 1'T,) 1400 3 .58333o db.4126S9 -23. 0S691 0.8 -10.2
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A15 .PR 1980 1500 i106.625U0 do.412827 -23.135983 -0.2 -8.6

15 APR 1980 1543 io.654b 4 8n.412682 -23.16612b -1.0 -7.8
. 1600 1)6.b66664 3b.412562 -23.177668 -1.1 -7.915 APR 1980 .. " 5 i I -8.0

15 

APr< 

1980 

1607 

10. 
6715

3 2  
86.412537 

-23.182457 -1.1

15 APR 1981) 1700 1%)6.70B33b it.41230 -23.222267 -0.2 -9.9

15 APR 1980 1754 106.745827 6t.412476 -23.275663 1.2 -12.7

15 9 80 1600 166.75001) bo.412514 -23.282318 1.3 -12.9

15 APR 1980 1900 Io6. 91oLq do.413033 -23.349440 1.6 -11.

15 APR 1980 2000 106.8333 3o 80.413429 -23.397455 0.8 -6.3

15 APR 1980 2044 106.863892 bo.413528 -23.414959 0.1 -3.5

15 APR 1960 2100 I06.875u00 ob.41352 8  -23.419691 -0.1 -3.4

15 APR 1980 2104 i06.877 7 7 1  ob.413528 -23.420860 -0.1 -3.4

15 APR 1980 2200 106.916064 86.413460 -23.444056 -0.3 -7.5

A15 APR 1980 2250 106.951385 8o.413383 -2 3.4 887P9 -0.4 -12.5

15 APR 1980 2300 i0t.9583 3 b bb.413361 -23.499910 -0.4 -13.2

15 APR 1980 2312 j0o.9666o7 do.413330 -23.513874 -0.5 -13.7

1o AP, 1980 0 107.0')00U0 8b.413177 -23.569675 -0.5 -11.9

Ib APR 1980 37 107.025o96 db. 413 12 4  -23.599356 0.1 -6.4

1o APR 1980 100 1i7.041Or64 bo.413162 -23.608328 0.6 -2.6

16 APR 1980 200 107.083336 6b.413475 -23.603456 1 . 3.0

16 APR Iq Uj 224 107.09v9 e o.413b05 -23.59779 0.9 3.3

1b APRF 1980 300 107.12500) 0 .,137b0 -23.587269 0.5 2.6

16 APR 19A0 400 l,)*I.lo6ao4 do.413803 -23.579756 -0.1 0.2
Iv AP- 1980 500 107.2)8335 80.4137b5 -23.5841b4 0.0 -1.5

16 APR 1960 t)O0 10-7.250000 bo.413864 -23.591524 0.7 -1.1

1b APR 1980 o20 107.263885 b6.413948 -23.592969 0.9 -0.6

Ib APR 1980 700 107.291b4 do.414185 -23.594316 1.2 -0.1

10 APR iq80 744 107.322227 db.414a44 -23.594961 0.9 -0.5

16 APR 196,} 800 10l7.33333b oo.414513 -23.595810 0.7

16 APR 1980 900 107.375()() bo.41415 -23.601557 0.2 -1.2

lo APR 1980 932 101. 3' 7224 8b.414b58 -23.604641 0.1 -1.0
lb APR 1980 1032 :)1.41 r, o o.414673 -23.606520 0.1 -0.6

lb A[' 1980 711>) 4i7.4 33b 60.414719 -23.607473 0. -

16 A p , 198 1200 1 I. 50o0'0 d.414734 -23.606148 -0.1 0.2
16 APt 198 0 1300 1)7.541D64 dt.414642 -23.o06594 -0.5 -0.4

16 AP8 19S0 1306 t07.545037 0o.414t19 23.606a40 -0.o -0.5

lo APi 1930 1'i0 1 7,7.583336 bb.414421 -23.610352 -0.7 -0.9

16 APR 198) 1454 107.62)127 ou.41425 3  -23.o13913 -0.4 -0.6

lb 4 P '1i ) ) Q0 7l0.o)5u 0) 'do.41,238 -23.o14201 -0,3 -0.5

16 AP P I 9$ 1511 1') 7. o 3 2o0 i'l , 414223 -23.614647 -0.2 -0.4

o Ap 1980 IuO 1:) 7.6 o-n 04 4142()0 -23.ea737 1.0 ,.5

1h A:,r'n 1460 !' 1 1')7.695137 bo .414223 -23.olii-, 0.2 1.-
lb *\ 19 n t) i700 I:)7. 1')833b 1.414253 -23. b.;,73 0.4 1

lo AP:19: '< 1702 I 1. 7 19'z 4  o.4) 1253 ?3.o A77 O
In : 14).!: 1 1 1)1. 5')Uo 1 70.' 14 A 1 23- 0333' ; ). 0.1
it ,At. H 19",,j I "d I, . 7 3333 o.41-+561 -23.to714G ,.3 -aG
Io APk io ! 1900 1',1.791o4 50.414597 -23.609137 0.1 - .1

lb APX 1980 2000 1i.8$3":t t~0o.414520 -23.622122 -0.3 -2.5

1b APE 1080 2034 17.,35-', . no.41449 7  -23.b2V8"2? 0.0 -2.0

Io APN 19O80 2100 )/. 75'- ok.414520 -23.632721 0.2 -1.5

lb APr 1960 2200 107.91, 6b.414555 -23. 5 3771P -0.3 -0.6

16 9 305k 26 7 414490 -23.n3h5P -0-9 0.416 AP p -1 1') d0 222U '79Q) S

It3 APP 198u 230)0 0 7.)S 1333n ^n.41'192 -23.639975 -i.8 -0.4

1o A0PR l81 2346 11 94169 n.41362 0  -23.bq E,93 -2.5 -0.2

17 APP i9 t) 0 1' q , 00 U0 o.413452 23.641 . 'F -2.0 -0.1

17 0£R 1980 7 1 004t0) oc.413353 -23.641P-,2 -2.7 0).

17 ,-'k P 194' lbO !.fl.4$1004 d.4!25 21  -23.t3b1,l -.. 1-

17 A&' 19 0 2u0 tJ8.0, 3 tO oo. .11522 -2. 243 2 -2..

17 A c 0 0,5n 3~.3U-)2
1) APR 198U 3(0 i9g.125,,' o. 410k28 -23. fI0529 -1.3 1.6
17 APP 11'0 340 i~d.l,2ib to,410v90 -23.b05902 0.) -0.7
17 A i- i 1 9,j)40 1) 0 11 )j. 10 t.o0-r) e 241 721 -23.n11134 o.5 -1.9

17 APR 1980 500 ,)4 .20833o ti.410965 -23.b2o390 0.6 3.4

17 Aw , 9o 52 8 10.2277J6 1 o.411003  -23.63409b -0.1 -3.0

17 APp 198' LCO 1,)$.2 50-) ir411)9U4 -23..4117e -1. -2.

17 AP,( 'I0 "(,,1 0 .291b 4 oto.41)q61 -23.0477t.0 -1.5 b

7 APR l980 715 10 .3')2)nQm oh.41U3 4  -23.64 199 -1.3 -0.2

j7 APR 1°80 00 l0.j.33333h tio. 4100"49 "23.o47; 63 -1.2 ..

17 APR I q) 0 906 1,),8. 375 )U ; o ,t)9554 -23.65 ' A -2.1 -1 .1

A



FRA'.i Z ,vAVJGATIUnJ - lAL.iA.

DY I0,A YEAR G.I" JU, WDA Y l AT ITUDE bG I TLD. N-YE6. E-VE6.
17 APR 1980 902 I08.37o39b d.4(9531 -23.649780 -2.2 -1.2
17 APR 1980 1000 108.4166b4 60.408577 -23.659199 -3.9 -2.317 APR 1980 1049 106.450o91 86.407417 -23.b67833 -4.7 -1.5
17 APR ig6o 1100 106.45833o ob.407135 -23.669119 -4.8 -1.2
17 APr< 1980 1200 108.59000(' 06.405540 -23.o69420 -4.R 1.217 APR 1960 1300 10,.541ob4 80.404091 -23.657J77 -4.0 3.417 APR) 1980 1400 108.583336 b.402969 -23.636736 -2.9 4.217 AP9 1980 1500 10d.625000 'o.402206 -23.616b169 -1.9 3.5
17 APR 1980 1600 108.6o6oo4 60.401580 -23.602116 -1.5 1.9
17 APR 1980 1610 19.b73o15 so.401596 -23.60058u -1.5 1.617 APH 1980 1700 !08.7')833b 80.401138 -23.595646 -2.0 0.317 APR 1990 1756 198.747223 80.400391 -23.591320 -3.1 1.217 APR 1980 1800 108.750)!0 d6.400322 -23.590891 -3.1 1.317 APR 1980 1900 10$.791b64 do.399101 -23.581358 -4.3 2.4
17 APR 1980 1942 108.820d31 80.398079 -23.5710b -4.7 3.017 APR 1980 2000 108.833336 bo.397614 -23.566807 -4.8 3.217 APR 1980 2100 108.87500 bb.3959d8 -23.548395 -5.2 3.917 APR 1980 2128 108.64,1440 do.395195 -23.5387G2 -5.4 4.117 APR 1980 220() 10.916bo4 ba.394241 -23.527365 -5.7 4.017 APR 1930 2300 108.95833o do.392235 -23.511559 -6.8 1.4
17 APR 1980 2315 108.9o8/50 bb.391o70 -23.510431 -7.2 0.31 APR 1980 0 109.OOOUuu vib.389755 -23.516335 -8.5 -3.418 APR 198o 100 109.0416oa dO.386681 -23.54573b -10.5 -7.7
18 APR 1980 200 1)4.0333t ob.382980 -23.592167 -12.3 -9.818 APR 1980 3u0 1J9.12500U 6.378716 -23.042408 -13.9 -9.318 bPR 1980 4j0 109.166oo4 8o.37401o -23.685904 -15.0 -7.618 APR 1980 135 109.190971 bo.371117 -23.7073b7 -15.5 -6.818 AP t 1981) 500 lo;9.20833b d0.368996 -23.721731 -15.9 -6.718 APR 1980 60()0 109.250Ou0 bb.363701 -23.758825 -1b.8 -'.4
1 APR 1960 622 109.2652d2 o0.361679 -23.775642 -17.2 -9.5I APR 1980 700 10-.291oo4 86.358055 -23.8U8401 -I8.1 -10.4
Iq APR 1980 753 109.3294b o*.352631 -2 3 .65?421 -19.7 -8.818 APR 1980 0 1: .333-136 db.351bb3 -23.857534- -19.9 -8.4lb APR 1980 810 1)9.3 -)279 8o.35u00 -23.85447u -20.2 -7.9
18 AP8 1960 900 1 Q9. 3750U0 ob.345108 -23.896662 -22.1 -8.118 AP 1980 940 109.402179 00.340149 -23.92b4m7 -23.8 -10.9 l18 APR 1980 957 109.41ib5i 3o,>.337936 -23.945276 -24.4 -12.518 '1PR 19. 10 1 I 14.,4 n 6 4 oo.337540 -23.9 8415 -24.5 -12.7l) APF 1940 1100 1 -j.45d3n u .32 445 -24.019291 -25.0 -13.7113 APh 1Q." 1126 109.47717t) !-z.325'114 -24.V4993, -24.2 -11.0

A) I 9j 1!44 1 )9.'t P m2 oo.323bt, -24.'.I23-2 -23.5 -o 7
lb AP I"9-. 12'9 i .J .5)j ,;)' , oc.321 t55 -24.0 12231 -22.6 -. 013 P 1 ), 13 0i 1 " .5"'-196! 6 3!1-,6 29 -2'4 .0q2771 - 21. .
c ,~', - 19" 1315 1 )14 .52 u3r, 2.312859 "2 .0Sl" o -22." 1.01. R 'PR 19.'i 1 4',) 1 .. 3 3 ok.3 7269 -24.{7 224 -2 .3 .4 0.2

lb A , 1~ 1'P~) 5 .5;,,) 5o. 2992' -2..'.- 72 -25.1 -a1.5APh 19 0 1 ,)0 10'.o 6Do 4  80.291397 -24.1226-S -22.b -5.91t APR 19 0 1700 104.74d331 dt).284752 -24.17151# -1'4.o -10.116 AP 8 0'98,) 17(04 l')1 .711113 oo.2b4355 -24.1748o2 -IR.4 -10.0I APR 1980 dO0 1I ;9.75,0O(u 0o0.278915 -24.219406 -18.5 -3.91o APF 1910 J811 109.757o37 on.27779z -24.2273-3 -19.2 -8.5
18 APp 19'1) 151;I 1)9 ./421 '1.2)3552 -24.252954 -20.8 -7.2
Ib APH 1980 190 I i1 .791b4 b.272423 -24.25 77J -21.I -b1 APR 19 1 2(ou )9. o33336 8o.26532,) -24.297264 -22.h -4.718 APti 19R0 2937 1; 9.854032 o'.(,65 1 -23. 30051-7 -23.7 -1.218 aP ' ) z ,; !)/ b u) . 5 5 2 . 0 (- -2 3. 1 4 7

19 *' 1 )d0 2200 1) .915oo4 :C. 2t, 4o?1 -24.342596 19. -9.7
18 APR l 80 221' 109 .u23o1 do.249,;51 -24.35J1z1 -16.7 -1.016 . 190 2223 1 )9.932o4, o0.24blI4 -2.3r37-15 -17.4 -12.5
Id AP 19-10 23,0 -C.5t 3jr, '.2"-4bn5 -24.40471w -16.o -13.2
18 APh 1960 2328 199.91 7 1') oo.2421i9 -24 .432175 -19.. -10.1
i9 APR 19390 u 1t1 o.04, )u u 00.23?,412 -24.;52124 -23.0 -4.9
19 APt 1940 1i 11 .1 ;l !o4 or,. 23(64 -2 .'c')29 -23. 1 -0.519 A P .- 1 O , 1! 4i I I-). )5 139 i c5 2239 5r- - 2 -. o 115 5 - 2 1 .n - I .19 !,13 11.07152o oo.22-507 -24.'p545 - -I-b.o -2.7 Fr19 AR 19I 2',0 11: ). 33 6 oU.22 "1 -2 " 747o1S1 -1* 1 -, 119 A 9 O 3 00 1 1 .12 5 u )1) 'o .2 1)09 -2-. 971725 -I0.0 .
14 APq 1930 36 11 J.12Du(o o .219009 -21. 79772. -16.' -6.

it



1 29
FH 1i 2 ~AJ4JU~-Yf.~~

DY h YEAR G I"  JU;j,)Af IATIT10D. LONGJ'I UL - VEb. E-VE.
19 APR 1930 400 110.1oboo4 6o.213470 -24.529772 -18.0 -6.6
19 APR 1930 446 110.196b'Th 6b.208977 -24.555332 -17.7 -7.1
19 APk 1980 500 110.20?336 do.207o57 -24.563589 -17.3 -7.3
19 APR 1980 600 11).250Juo ob.202492 -24.599979 -14.3 -7.1
19 APR 1980 632 110.272224 do.200150 -24.617170 -12.9 -6.0
19 APR iq8O 700 11;).2,16o4 db.198212 -24.629484 -12.9 -4.8
19 APR 1980 703 110.293755 8o.197998 -24.630640 -13.0 -4.6
19 APR 1980 718 110.304169 bo.19693d -24.o35912 -13.4 -4.0
19 APR 1980 800 110.333336 bb.193718 -24.647755 -15.1 -3.2
19 APR 1980 850 110.368050 8o.189468 -24.b61745 -15.9 -3.9
19 APR 1980 900 110.375000 bo.188606 -24.664972 -15.7 -4.1
19 APR 1980 905 110.378471 bo.188187 -24.666658 -15.6 -4.2] 19 APR 1980 1000 110.416jo4 db.183632 -24.685467 -15.2 -3.o

19 APk 1980 1038 110.443054 66.120504 -24.b9363P -15.3 -1.7
19 APR 1980 1052 110.452782 8o.179352 -24.695135 -15.3 -1.0
19 APR 1980 1100 110.458336 6b.178688 -24.695646 -15.2 -0.6
19 APR 1980 1148 110.491669 8o.174858 -24.698072 -13.8 -1.7
19 APR 1980 1200 110.500000 ao.173981 -24.700260 -13.2 -2.8

19 APR 1960 1226 110.518059 86.172211 -24.708376 -12.1 -4.8
19 APR 19o0 1300 110.541o64 bo.170067 -24.724140 -11.3 -6.4
19 APR 1980 1334 tl..555277 -bb.1b8022 -24.742228 -11.v -6.5
19 APR 1980 1-100 110.5"333o 6o.166413 -24.755194 -11.2 - 7

19 APR 1960 !413 110.592354 8o.165bd0 -24.760657 -11.4 -5.1
19 AP.q 19b0 lsO 110.o25000 do.162758 -24.77b695 -11.3 -3.5
19 APR 1960 1518 1 10. 6375 5 do.Ir16b 2 -24.781616 -10.8 -3.3
19 APh 1980 1600 i10.b66o64 b6.159409 -24.792662 -9.2 -3.4
19 APR 1980 !700 110.708336 86.156738 -24."989b -7.7 -3.5
19 APR 19n0 1704 110.711113 6b.156570 -2 4 .r 1033 -7.7 -3.5
19 aP, 1980 1600 110.7500o0 86.154221 -24.F95127 -8.1 -2.5
19 APR 1980 1849 110.734027 bb.151955 -24.832422 -9.1 -1.2
19 APK 19R0 1900 110.7-1tb4 36.151405 -24.833328 -9.3 -j.9
19 APR 198) 2000 11.83333, db.148368 -24.V354b1 -9.6 -0. 4
19 AP, 19 0 2100 11,.81500) Ao.14537b -24.840191 -8.2 -1.9
S9 APt 19o0 2121 110.18957 bo.1444-5, -24.844097 - 7, -2.7
19 APr 19'i) 2200 11j.91bb r4 8o.143051 -24.65'1929 -6.2 -4.1
19 APh 19_30 2300 110.9i831b db.1a1197 -24.876h40 -5.5 -4.4
20 APk 19p0 0 111 .000000 0 13 p2 97 -24.693P75 -i6. 4 -2.4

20 AR 1o11 6 1.0,,I173 80.139091 -24.9949b5 -6.5 -2.2
20 APR 190 i 100 111.0'11664 80.137016 -24.899776 -7,5 -0.3
20 APR i 1 -0 152 I11.07712 oo.13 q042 -2.d9945o -7 . 0.2
20 AP, 1q ". ) 2 0 111.ui133-o on.1345',o -24.5z99353 -7.9 0.1
20 1 ] 2-'; 111.111115 oo.132797 -2 1. :99275 -b . -0.I
2': A i' 9 Q)  3:1) 111.125'iU1) oo.131927 -2',.d9953, -. 0 2S2J 0 : " 1' 93,G).... 336 11 1. 5 13 -ju o . 3 f,3;, -2 -. 900 6 -7.7-'.

" 2' 2, l - u .I9) ol . t I : 1 -2-: .' il 5-.) 7 .2- .
20 " 1- l , 590 l11.2) 433n nr. 1273', -2-.7 3 5'c 3 -1.

2L' A p '',v vQ L"U I I.25,) ju ho.1259Q9 -24..9123.4 -3 .1 -1.7
;0 AP 19 70 0 111.291no4 oo.125d 4 -2-.921476 -2.4 -2.1
20 A.h 19 ,) 719 111.2.,3o15 do.124954 -2.4. 9231!1 -2 .4 -2.1
2 0 ,P Il 0 o ) 111.3333 t o .124321 -24.931517 -2.4 -2.0
20 A p 19 ') 9 0') 111.3/5 v( o6.123497 -24.939114 -2.7 -1.0
20 A-- 19810 1000 111.416oo4 eo.122551 -2,1.939360 -3.1 1.0
20) AP 194v I!.)j I 11.4D 33n jo.121521 -21.92 a 95 -3.2 3.5
20 AP, 1; ", 12 00 1 1.5 ), 6, 12152 -21. 0029f -2 .6 z
20 ,;v 3Y o 13()0 1 i.541oo4 .119759 -2;.d7b412 -2.0 5.6
20 A 1-'- 1323 1 !1.5564) o.11Q52z -2,1.86F641 -. 7 5.0
2C 1 1JI) II0 11 .5A 333, oi .11924j -24.R5620U -1.1 3.3. 21% o ,, I€q. I I[ .5!)-) j9/ 3 o. 119 179 -24.o b3-c43 -1.'  2. b

"2() - R !9 I- , I i . 253v-)( co .119 0, 1 -2 4. o 35 - . .:

2 A3 19g') 1556 11 .- -3 )7 9o.1189)5 -2-i..5137 0.J -0.6

20 ,?R 1%') Vi O il .7 4-1 3 c) * .11b9.0 -2-.. 13 11 0.0 0.7
20 AP! 1 0 1741 11 .' 3 qu9 ho. 11F973 -2-1. d47574 -0.1 1.5
2v A P 198 1) , AO') I 1 1. 5)OIU db.1 1 9% -2'4.845154 -'.2 1.7
20 A,0. i .) 1Q'.) II . '4,4 .!!8858 -2,.w3o254 -0.4 1.9

2 9 A' 2 b) i1i .,3333 u 3 .11 b:: -2".e26547 -0.5 1.3-- 2 2u 1 ; 79 c -- !) n:. .I . 5 ,{1 1 -7 4 82 " 6, .A -U . 0.6

20 APF 19 6o 220 111 . I" o.o4 on.1i301 -24.622?b5 -0.7 0.1

i j



F.j A2 'vAi ,A TI01. - KAL,l-'AA

D Y .40i YEA R G."r JU1.)AY bArl'rUDE LO-',GI TIJIE t, -VE1.1 E-VEL.
20 APR 1980 2258 111.950940 6.118042 -2-.822241 -1.0 0.2
20 APR 19o0 2300 1i.95d338 8o.118034 -24.822216 -1.0 0.2
21 APR 1980 0 112.000000 d6.1176(7 -24.819'4 5 -1.6 0.9
21 APR 19d0 4 112.092777 8o.111577 -24.819702 -1.7 0.9
21 APR 1980 41 112.030556 Ho.i17172 -211.H15792 -2.0 1.5
21 APR 1980 100) 112.041oo4 o.116997 -24.813745 -2.0 1.7
21 APR 1980 20U 112.u8333o bo.116333 -24.805172 -2.0 1.6
21 APR 1980 230 112.104164 do.116028 -24.801777 -1.8 1.2
21 APR 1980 300 112.125u00 UoA15746 -24.799604 -1.6 0.6
21 APR 1980 400 112.166to4 80.1152b8 -24.798779 -1.2 -0.2
21 ALR 1980 500 112.20833t, bo.114937 -24.79990b -0.9 -0.1
21 APR 1980 600 112.250000 bb.114662 -24.798119 -0.8 1.0
21 APR 1980 700 112.291ob4 8b.114425 -24.789965 -0.7 2.4
21 APR 1960 748 112.325005 8b.114250 -24.779612 -0.6 2.9
21 APR 1980 800 112.333336 d6.114212 -24.776875 -0.6 2.9
21 APR 1980 859 112.374306 ob.114021 -24.765617 -0.6 1.5
21 APR 1980 9u0 112.375000 bb.114021 -24.7o5497 -0.6 1.5
21 APR 1980 1000 112.416oo4 oo.113747 -24.7o2655 -1.3 0.0
21 APR 1980 1046 112.448608 d6.11326o -24.762300 -2.5 0.4
21 APR 198 ) 1100 112.45;3336 6o.113008 -24.761745 -2.9 0.6
21 APR 1980 1200 112.509)O0 bc.111954 -24.756891 -3.7 1.1
21 APR 1980 1234 112.523o13 bo.111282 -24.754421 -3.6 0.6
21 APR 1980 1300 112.541ob4 d6,11078o -24.754021 -3.5 -0.3
21 APh 19'0 1304 112.544441 bo.110710 -2 .75412 -3.5 -0.4
21 APR 1980 l,4OU 112.58333b t. 109b04 -24.759983 -4.0 -2.0
21 APR 19b0 1421 112.597923 bo.109131 -24.763681 -4.4 -2.4
21 APt 1980 1449 112.611363 8o.10d429 -24.769249 -4.9 -2.6
21 APR 1980 1500 112.625000 bb.l06139 -24.771511 -5.0 -2.6
21 APR 1980 1600 112.6*b6o4 do.10b483 -21.781527 -4.8 -1.1
21 APi< 1980 lood 112.67221b 8o.1(16277 -24.782118 -4.6 -0.7
21 APR 1980 1634 112.690217 6o.105o59 -24.16257k -4.2 0.2
21 APR 198f/ 1700 112.70833o .1051053 -24.781647 -3.i3 u.6
21 APR 1980 I,00 112.75.0,') bD.103q05 -2i.77-736 -3.7 0.3
21 AP i16P 1 1819 112.7olI91 '1 t. 1 3 51 -24.7784-'P -3.8 0.0
21 APR 1980 190) 112.791,)o-i Oo.102b46 -21.779320 -. 0 -0.5
2, APe, 1980 20u0 112.3336 bo.1013JI -24.7s32t 4  -4.1 -1.0
21 APR 19 0 2100 112.8 /50((0 t, .100,021 -24.7 341Q -3.8 -I.I
21 APR 198J 2200 112.91ooo-i oo.098,4b -24.793125 -3.4 -0.9
21 APR 1960 2256 112.9555b9 do.097794 -24.79o791 -3.7 -018
21 AP 198 0 2300 12.9id336 ot.097717 -2-;.7'7n43 -3.7 -. 6
21 APR 19,.) 2336 11).9o3337 d .'9D93 1 -24.7Y9,f"10 -4 -. 9
22 AP 19-€'i u 3. .) t;.v9r33b -21. 3 v 9 t4 -3.3 -2 .149
22 APN 19 ) 10(, i 13.'i4 o1011 on.094o27 -2'". ';5, b2 -5.4 -9
22 A"- 19,; 102 113." 1 3 - soo 094574 -2-. ca57 u  -a.,2 -0. 9
22 1,Qi' 122 1 ! 3.' -' o.n1939p7 -2-i. o,700 -54 -7.7
22 .P '', 'i >0 13.'- 3333:. .12' -33 -3.5
22 , 1' ' 1 ;) 3Ov It 3.12'r') 0 oo.01049 -2". i!1 72 -!.9 -9.6
22 APP I9bu 30H 113.13')5-1 bo.090790 -24.u1249% S.9 Q

22 APi, ,:)o 113.16r-o.I f.,)' 9u61 -24.817379 -).2 - .
22 P 45 113.20-113 ,72 v -24 .25571 1 -2.2
22 APR 19b') 500 113.2.833, eo.O870£2 -2 4 .82b&12 -. 0 -2.2
22 'Ph 1960 11 3.25," ;tu 10 3 2-3 -2.635941 -5. 2 -1.3
22 APR 191 0 4:) i13.277i/h er.084190 -2-.037' 37 -4.0 0.I22 A 19 S 7Q'10 1 3. 2, ~ o.uo t3 7 1UL - 2 . h,3 7 t;23 -4.3 .
22 APR 19.0 751 I13.321*!7 , . Q58252 i -2 4 .b31'5b -4.5 1.5
22 tPh I Q0 i 1) 113.33333o rz.ud 3U6 -24.h3b'' -. 6 1.4
2"2 9', t'4; 9y; I I 317 ,i 0 u) , ,12' - , . -

22 A7 1 0 l2l; ,  ! I,41', n'%. .U7 -23 "2.'2', 7 4r 7.S -. 9
22 AP! 1 ,-4 1fW) 1i. -i 33 0 7. 75 13 -24.839 ,!' .  -8.4 -2.4
22 11, 0 i 1145 113. ,9c oo,0"37 30 -2a.-7952 --. 7 2.2
22 P! 1? ,') 12,'1) 1 1 3. 59:))ui ro 73')29 -2-. p5,542 -8 . 7 -2.1
22 APe 1930 13A)0 11-.5410- do.rJ':)1l -2I.594,2 -.. -1.6
22 AP R 19 i 0 1 332 113.5-)301, tr.) 0 3 b0 - 2 . 315 -8.7 -1.322 1 1 -, ~, 5 0 A 3 1. .3 39 , rt'73 bU - 2 .c 551 ': - 7 -!.1

22 AP k I 1,: ') 13r. ,1 oL ,t,, q2;. Gi(5'5 -25.4 -0.922 A p> lluqO 1520 t 13.n 3 4, oz ou. t:.013 o 7 -2. O71 1 -8 2 -

22 APP 19 0 do) " 1 _ .11 D,4 00.011'35 -Z. 7. 5 -7. -0.7
22 APR 1q0 170(2 113. /)-iib i3o.059509 -24.775 2 -7.2 -0."

L



3-

2N

DY y O %1 , y WA p G. T JUf"Ay LA'rI I CF Lu,'G I T UL;E N-V .v-Eb b -

22 APR 1980 1,00 1l13.75')Uuo bo.O5/274 -2'1.8794-7 -. 7 -0.2
22 APR 19S0 190)0 113.7914 6o.055145 -24.879221 -6.5 o.4
22 APR 1980 2000 113.83333o ob.053017 -2'.875799 -b.7 1.1
22 APR 1980 2100 113.8soo, bo.050743 -24.8b84b5 -7.3 2.0
22 APR 1980 2200 113.9156o4 du.04b2ao -24.857151 -5.1 2.8
22 APR 11)8) 2228 113.93o10',  bo.U46997 -24.850702 -8.5 3.1
22 APR 1980 2300 113.95;1336 ib.o46486 -24.8425d7 -8.9 3.4
23 APR 198J 0 114.0u0vu) b,042480 -24.826206 -9.5 3.5
23 1980 100 114.041b)4 do.0393t0 -24.810835 -9.7 3.)
23 APR 1980 140 114.0o'45U do.037277 -24.802555 -9.6 2.3
23 APR 1980 200 114.08333o b.036247 -24.799206 -9.5 2.0
23 APR 1980 300 114.1250'Ju 8b.033226 -24.792498 -9.1 0.9
23 APR 1980 400 114.lto6664 So.030327 -24.790548 -8.8 0.0
23 APR 1980 500 114.208336 8b.027534 -24.792059 -8.5 -0.6
23 APR 19e') 600 114.2509U0 86.024b0_ -2,.794935 -8.4 -O.b
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31 A Y i 2214 l21.2 ' 2 .;%b57 -2-.94Z1t, 4.2 -5.2
31 -Ai 194) 239,) !21.95 36 o 5.;96'2 -24.'965675 3.2

21 "i 19. 0 v 22.UuO U 65 .i5.91624 -24.997705 3.6
1 UAY 1960 0 Z22.000000 5.h91624 -24.9977)5 3.6 6.6
1 "'AY lan 47 122.03264b d5.92775, -25.017rO3 5.7 -4.'o
1 .AY 1 A) 100 122.941o64 b5.89320z -25.L,22224 6.4 -4.3
1 ', 19MAY Io J22.073ovU b5.19499 -25.035177 7.4 -3.
1 -AY 19 . 200 122.0 333o db. 5 .3i -2.03 ',93 . -3.5

- y 1 - , 122.1 Q:"{, o5. rt52 -25.0557cf 5.7 -3.9
1 , i' ' 332 12. - .22 5.89 . -25 . 5-S Y i -' A 0 , .2 b )o o .c }5 -25.6741f"3 3.0 .z

1 'AY 1'4)) S 12- 2 3 !. 33n .oaC2a4 -25. f)9T)2' 3.i -3.9
1 A - I vi'o 51 H 122. 2 . 33 5,9' ,57 -  - . .7 2. .1-1

y I, A 122.250", , 2.- -3.3
I '.Y i9H'I 70 ) i .4-o1 c .';2. 2 -S.12;2521 2.. -2

I ....- -25. 2 . -2.
i "', i , c 2 ! 2. i3.- c. - 47 -2 .12 ' .- z .,-- . -.,." 1.2

-°1 ..-vx i ... 2"" .'2 .-. , ":; - s.c-,'-. -2s.~ i, -7 : "- v' '-

: l "-'i 1"."'" 3! 1"1 22 5 : 1 - 4 ., a ,
b M "m. Z

2 1 7 7 1 -2.
I " 'Y 1 I :; 2 .6 5 u ' ,:. ":

' x '  -2z.- . ,t 2 = :

i :- -:', O lb.".-; 2.o2-11 .t::, 5- "w - 5. -:€ - . " 7
- " Y ! LI 5 '% 1 2.: - , 75 9 237 -2 . 2 .72.: : :~~ ~ ~~~~~ 7 3;L .:I : .5 -- .-- 5 '5 '- 7 24 .

l " "t I~ ~ ~ ~~ ... 3"' !2 2 : .- 1; %--- -5!77 '.- !:

-: '. i -14 7 3 t-.i~ 7:-, ::z3 -2 -- Z1' - . 1 "
; i ' I W-.; 17 :; 22 7 J/ J " sin -- iI'4 ; --. l5
€ "A : - : ); . '," , .-. 2 - 5.. 7 ;.  - .- =

_I ,Y i'- 4"; l;l A .T -; Z7 -' - .."  .- A-
Y -" , €03 )'.7"02-. "- " 7' -2h~'{ '. .

,- I "-:i I': . 2 2';' ;2. . J 5 . 5 7 z . r'.r - .'



A' 2 "JAviuj,,rijt. KA IA

DY NO Y EAR G m.T JJUDAY LATI TrO LLOGITUDE N-VEL. E-VEl,I MAY 1980 2300 122.954336 b5.88b222 -25.075306 b.4 -1.0I MAY 1980 2358 122.993'104 85.880314 -25.0803o5 -5.4 -1.02 MAY 1980 0 123,0000U0 85.886261 -25.080456 -5.3 -1.02 MAY 198') 38 123.02b390 85.825277 -25.082188 -4.3 -0.72 MAY 19b0 100 123.0416b4 b5.284781 -25.083773 -4.0 -0.52 AY 1980 200 123.063336 65.883937 -25.086309 -3.8 -0.72 MAY 1980 224 123.099'998 b5.883U26 -25.087845 -4.0 -1.02 MAY 1980 300 123.125oo0 85.862179 -25.090933 -4.8 -1.32 N'AY 1980 306 123.1291/3 85.882019 -25.09151H -5.0 -1.32 MAY 1980 400 123.16n664 85.8S0379 -25.096962 -6.2 -1.22 MAY 1980 410 123.173o.15 85.880035 -25.097>28 -6.4 -1.1U2 MAY 1980 454 123.2041o3 65.87H410 -25.099857 -7.4 0.12 MAY 1980 500 123.208336 85.878174 -25.099760 -7.5 0.32 MAY 1980 556 123.247223 85.875679 -25.092171 -8.9 3.52 MAY 1980 600 123.250000 8b.875481 -25.091072 -9.0 3.82 MAY 1980 641 123.278,473 6D.873383 -25.076368 -10.0 5.32 MAY 1980 700 123.291o64 65.872337 -25.068792 -10.4 5.32 MAY 1980 800 123.333336 65.8t5i774 -25.04644P -11.3 4.52 -MAY 1980 828 123.3.527/ 85.67065 -25.037184 -11.3 4.4
2 MAY 1960 900 123.375000 65.8o5j50 -25.025824 -10.8 5.32 AY t980 1000 123.4106b4 65.861938 -24.992231 -8.8 10.12 'AY 1180 1016 123.427773" 85.861214 -24.979099 -8.1 11.72 MAY 1980 1040 123.444450 d5.660222 -24.956434 -7.2 13.22 MAY 1980 1100 123.45833o '5.859467 -24.936304 -6.8 13.52 MAY 1980 1113 123.467354 85.856994 -24.923214 -6.b 13.42 MAY 1960 1200 123.500000 65.857285 -24,87P660 -7.2 11.72 MAY 1980 1258 123.540276 85.854813 -24.833349 -8.4 9.62 MAY 1960 1300 123.5415b4 85.854721 -24.831903 -8.4 9.6

- 2 MAY 1980 1349 123.575691 D0.852524 -24.797b48 -7.7 9.02 MAY 1980 1400 123.5z3336 b5.852081 -24.790487 -7.3 8.92 1980 1415 123.593750 85.851517 -24.)80493 -b. 7 9.02 M'AY 1980 1443 123.6131"90 95.650548 -24. ,61196 -6.2 9.6F 2 'AY 1980 1500 123.o25000 85.8499b' -24.74F600 -6.3 10.22 ".AY 1'80 1536 123.6500u2 5. h8,;8b94 -24.719b83 -6.8 11.02 MAY 1950 1600 123.666o64 8t.d47786 -24.700129 -7.2 11.12 *'AY 19R0 1700 123.1o'i33 85.845329 -24.650616 -7.9 11.12 '4AY 1989 1722 123.72361t) d5.844363 -24.b32425 -R.1 11.1
2 -, AY 1980 1800 12.3.75ou 0)'o -35.842f59 -24. 01160 -8.9 10.92 AY 1990 1S13 123.759025 b5.842016 -24.590658 -9.3 10.82 'AY 1830 1901) 12 3.7)tCoa 95.839516 -24.553652 -10.1 10.4 312 ',,Y 198o 1908 123.79/218 3,: " p -21.547464 -10.1 10.42 "Y 1 ( 98) 193o 123 .-316 o73 b. .3757 b -24.526u0 ? -9.7 10.22 1V18) 2( (,0 12 3 .3 33 3 )n t5.36357 -2A.507895 -9.0 10.12 1 ] 1 u 2054 1293.17 '27 m5.b33939 -2a*.467573 -7.8 1.112 aAY 3 .C 21 m) 123. 1, lf) / "5 . 8336?7 -2, *. 4n3),4 -7,7 1O2 ,,A 1l , 2123 123. , 1) 9, 1Sbi 2/41 -24.;45r,3 -7.5 10.22 i 19'1,, 22') 9 i 23.9I o4 15 n31215 -24.417713 - . , 10.02 A A 196) 22-11 L23.9451 7 65.8294 7 -214.3bF ]h - 1.6 9.3 1-42 AY 198') 2300 123.45833t 05.82650ot -24.375225 - .9 9.0 -2 W-AY 19R0 23u9 123.9i4577 85b.28072 -2:1.369246 - 8 -p2 mAy 1980 2330 123.97q164 b5.827042 -24.355469 -9.1 8.83 1-1AY 19e0 0 1)4.0 )0000 b5.825592 -24.335934 -8.7 8,.3 A ,Y 1980 100 124.0110n4 05.e22968 -24.29t,595 -7.4 8.83 .%IllY 19>3 0 1 124.0-2""3 5322342 -24.286245 -7.1 8.73 MAY I9,io 20') 124.063335 b5.q20755 -24.257908 -6,,3 R3 MAY 198') 3 00 12 4 .1250o 05. 5 1 17 -24.217302 -5.7 9.43 ,A f 1') 302 124. 1263'9 . ' .b18750 -24. 2 50q4 -5.7 0.43 1U 14 0 400 124. 16 oi) n5.'I1 956 -2. 1 /712$ -t,.u 7.83 4 Y 190 40 1 124 1o73. 9 1925 -24. 1770 q -6 0 7 .73 'AAY 19RO 44 b 24 . 2'Q v)o5 2.15 5 -24 . I 543k * -7.0 5.7

m3 MAY 1980 0 t 12. .2 A 33b b .814F19 -24.1,9471 -7. 3 5.,3 M'AY 198.) 548 124. 211rto0 6 .812b13 -24.13077> -7,R 5.5 U3 'AY 19do D00 12-1.2sooov 65.8123U9 -24.125757 -7.7 5.73 AAY 19 8) 6341 124.273613 i O8 a2,ti -2 4 . 1097t -7 .4 7. 13 -- AY 1g9) 7....0 12 4 .2-4819n91 24. 94- 3 -.3 8.53 -AY 198o f 0, 124.- 333 5 A 74 3,1 -24.()5451 - .2 8.73 19A0 (03 121.335,i19 .8o73 -4.0526 3 -F33 7.f
3 .AY 1980 900 124.3 5')u 0 d b . b4 49 -24 01H175 -8 5 8.6

"ND

NB
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F&- AA 2 rNAV L(,ATILr, - KAhMA'

I DY MON YEA ( T JUIr!)AY L ATIT UDr. L CJGITUD -VPI,. E-VEL.
3 mAY 1980 923 124.3909od 85.803619 -24.002907 -8.1 9.4
3 AY 198o 950 124.409721 X5.802467 -23.983841 -7.8 9.5
3 ,AY 1980 o00 124,415664 85.b02040 -23.976927 -7.9 9.23 M. A Y 19 80( 100()5 12 4. et2U f)135 d b ,8 018 26 -23.97355 -7.9 9.r

1 3 MAY 1980 1100 124.458336 b5.799400 -23.941574 -8.6 6.5
3 MAY 1980 1133 12q.48471 d5.797577 -23.925791 -9.1 5.1
3 -1 AIqO 1200 124.500000 85.796494 -23.917671 -9.2 5.0

1 3 MAY 1980 1300 124.541bb4 sb.793510 -23.894999 -9.2 5.5
3 NAY 1980 1326 124.559123 bb.792221 -23.884203 -9.1 5.8

J 3 MAY 1980 1400 124.t83336 b5.790550 -23.869783 -9.1 5.6
3 MAY 1980 1444 124.613892 85.788429 -23.652264 -8.6 5.4
3 AY 1980 1500 124.625000 85.787689 -23.84582 -8.4 5.5

3 MAY 1980 1513 124.634u26 85.787109 -23.840465 -8.1 5,8
SiAY 1980 1600 124.666bo4 85.785156 -23.818724 -7.3 6.6
3 MAY 1980 1630 124.687500 85.784004 -23.804262 -7.0 6.4
3 MAY 1980 1700 124.7,)8336 85.782890 -23.791155 -6.9 5.5
3 AY 1920 1800 124.750900 85.780624 -23.769587 -7.2 4.7
3 :AY 1980 1816 124.761108 85.779991 -23.763937 -7.5 4.9
3 MAY 1990 1900 124.791664 65.778137 -23.747158 -8.1 5.5
3 V(AY 1980 2000 124.833336 15.775467 -23.721569 -8.0 5.9

3 MY 1931) 2002 124.831724 bS.7753b3 -23.720703 -8.0 5.9

3 ,AY 198O 2034 124.856941 b5.774055 -23.707052 -7.2 5.7
3 X!AY 1980 210( 124.875000 85.773109 -23.696215 -6.3 5.6
3 "'AY 1980 2149 124.9,)9U27 8b.7715R4 -23.675009 -5.4 6.5
3 mAY 1980 2200 124.Ql6bo4 85.771271 -23.669655 -5,3 6.8
3 :iAY 1980 2220 124.930550 ;3b.770706 -23,659061 -5.2 7.6

3 MAY 1980 2300 124.95@33b 8b.76960b -23.634657 -4.9 8.9

3 MAY 1960 2335 124.982635 85.7b8692 -23.611538 -4.8 9.0
4 M AY 1980 0 125.00000) 0 i5.768059 -23.595531 -4.6 8.5
4 mAY 198() 100 125.041ob4 85.766571 -23.562328 -4.5 6.5
4 1 1 q0 200 125.U83336 Z35.765083 -23.537607 -4.7 5.0
4 M AY 1960 300 125.12090() d5.763527 -23.51t,035 -4.9 5.1
4 AY 19I) 309 125.131248 b5.763283 -23.b12t69 -5.0 5.2
4 AY 19)0 400 125.166oo4 db.76 18q4 -73.,t92487 -5.1 5.5
4 Ay 1980 45o 12b.205bbY o:.7h03b4 -23.)70226 -4.9 5.2
4 %AY 1980 500 125.2(8 336 5.7o0277 -23.46P721 -4. 5.1
4 A Y 1980 600 125 .250090 865.758743 -23.447830 -4.o 4.5
4 AAY 198r h44 125.24055o b5.757675 -23.433350 -4.4 4.5
4 AY 198() 700 125.29lo64 o5.757294 -23.A2P045 -4.4 4.6
41 y 198 o bOO 12b.333316 d!5.755852 -23.40N176 -4.6
S' AY lMi,) -22 25.3585 t5.7b505 -73.3?8718 -4.8 .0
4 'Ax 198 3  "B)Q t 25:375 Q 2. 75. 28 -2 .39(1795 -5.1 3.5
4 1AY 192 5I t25. ,4 5.752533 -23.377c 7 -5.7 2.3
-- 'AY 3,) 1')18 126.,29tn9 75 19 -23.37522? -5.9 ,9

E;
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POSTIONSh OF THE' DRITING STATION CAMP I

AS DETER4INED BY CELESTIAL NAVIGATION U
Fix Date GMT Latitude Longitude*
Number

1 Apr. 8 1980 1916 89.113 -9.00

2 9 1980 1057 89.105 -14.50

3 10 1980 1124 89.093 -14.00

4 11 1980 1148 89.100 -14.00

5 14 1980 1006 89.067 -14.50U- 7

6 15 1980 1434 89.073 -13.50

7 20 1980 2039 88.873 -16.75

8 21 1980 1402 88.958 -19.50

9 22 1980 1525 88.942 -18.50

10 23 1980 2359 88.828 -18.75

11 25 1980 1053 88.850 -18.75

12 28 1980 1608 88.753 -19.25 311

13 30 1980 2116 88.780 -17.50

14 May 2 1980 1300 88.880 -23.50 fl

The fix number is placed next to the position indicator (*)
on the following plot to aid in the interpretation of the Camp I
drift track through time.

*negative sign implies west longitude

2U
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v1-'
CAMP I ICE FLOE AZIMUTH, GRID AZIMUTH WND MAGNETIC DECLINATION

During the drift of Camp I, ice floe azimuths and magnetic de-

clinations were taken when weather and time permitted. Markers po-

sitioned on the ice flow determined the imaginary line of the camp

azimuth. Bearings of the camp azimuth relative to True North were

determined using sun s aots. mr

Magnetic declinations were obtained using a K & E surveyors

compass placed in between and in line with the markers defining the

line of the camp azimuth. The difference between the True North

bearing of the camp azimuth and magnetic north reading from the sur-

veyors compass is defined as the magnetic declination Error es-

timates for magnetic declination are + 0.5 degrees.

Key to column headings:

Date and GMT are as previously noted

True Azimuth decrees clockwise from True North with es-
timated error (also in decimal degrees)

Grid Azimuth degrees clockwise from Grid North. Grid
North is defined as any directed line par- .

allel to the o degree meridian from Green-
wich, England to the North Pole. Grid East
is 90 degrees clockwise.

Magnetic I
Declination decimal dearees, positive values imDlv west

declinat4 'ns

i

E]



CAMP I AZIMUTHI AND DECLINATION

True Grid Magnetic

Date GMT Azimuth Azimuth Declination

IsfApril 8 1980 1916 17.9 + 0.4 26.9

9 1057 15.9 + 0.2 27.4

10 1124 15.9 +2.6 26.9

111148 13.6 + 0.1 27.6

141006 13.5 + 0.2 28.0

15 1434 15.0 + 0.5 28.5 40.5

18 1107 15.0

20 2039 12.7 + 1.0 29.5 ~ 46.0

21 1402 9.3 + 0.1 28.8 45.01

22 1525 10.4 +0.3 28.9 45.0

23 2359 10.7 + 0.1 29.5 45.0

24 1300 10.8 + 0.5 29.5

23 1053 11.0 0.1 29.8

26 2207 10.3 29.3

28 1608 9.2 + 0.1 28.5 4t5.0

30 2116 9.8 + 0.1 27.3 45.0

May 2 1300 3.0 26.5 42.0

OIL
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Depth Soundings

As FIR II drifted, a continuous record of ocean depths was

made with an echo sounder operating at a frequency of 12 kHz. The

sounder was manufactured by the Edo Western Corp. and consisted V
of three units: Model D-100 transducer, Model 248E sonar trans-

ceiver and Model 550A graphic recorder. The instrument was in-

stalled through an open hydrographic well with the transducer sus-

pended at a deoth of 2 m below sea level. Depths for this reDort [
were scaled at hourly intervals from the chart records on which

19" represented a depth change of 1500 m. The actual physical meas-

urement is two-way reflection time from the transducer to the bot- [4

tom and return. The uncorrected depth is defined as the one-way re-

flection time multiplied by the nominal speed of sound in seawater,

1500 m/s. More precise depth determination requires a correction

for the sound speed profile in particular geographic areas of the

ocean. The corrected depths listed here are based on tables bv Mat-

thews (1939).

FRIV4 Ii drifted over the lower flanks of the Morris Jessun Pla- I

teau, a marginal continental feature no-rth of Greenland. Deothis

ranged from 4036 m at the com±mence.ment of recording to 3650 m at the

shallowest.

IN
aL'
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OCEAN DEPTHS AT FRAMN.\ !I

Key to column headings:

VirDY =DayH

MON =Month

YEAR =Year

GMT =Greenwich Mean Time

SECONDS = Two-way reflection t1inne

ME-TEP-S (UNCORR) =Uncorrected deoth based o,- sound
sr-eed olf 1500 M S1

VE L (C ORR) =Depth correction for sound s-ced
in Arctic waters (Matthews, 19391,

MEIrTERS (CORR) =Corrected depths = '*'--TE-?S (T CORR'
+ VEL (CORI)

kin-~

54 v
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F~qAi 2 D:"1P-i DATA

C Y *40, YEAR f;4r SiECOAO S m:,URZS EL E IEPS I
(UviCURR) CUR,( (CORk)

5 APR 1980 2100 5.490 4117.5 -58 4059.5
5 APR 19SQ 22'W 5 .-4eb 4116.0 -bS 4058.0
5 AP 19S0 2300 5.46t 4113.6 -58 4C55.b
6 APR 118 1 5.483 4112.3 -58 4054.3
6 APR IQSO 100 5.48,4 4113.0 -58 4055.0
0 APR 19S0 200 5. 47 9 4109.3 -58 4051.3
6 APR 1960 300 5.4)u 4110.0 -58 4052.0
o APR 19s0 400 5.470 4107.0 -5S 4049.0
o APR 1980 500 5.47o 4107.0 -58 4049.0
o APR 1460 OO 5.472 4104.0 -58 4046.0
6 APR lq O 700 5.470 4102.5 -58 4044.2
6 APR 198v 00 5.4b9 4101.8 -58 4043.8
6 APR iq9O 90) 5.4oo 4101.0 -58 4043.0
, APR I S,) 1)0') 5.4o6 4101.0 -58 4043.0
6 A PR lQ90 1100 5.4o5 *1U9 s. -58 4040.8
6 P 1980 12'4,) 5.4o2 4096.5 -58 0038.5
6 APR 19bk0 130 5. aS)1 4U95.q -54 4037.s
6 APR 8uO 1 1;i)0 .4ol 4095.8 -'5, 4037 .A
', APR 198v 1 )0 5.400 4095.0 -56 4037.0
n APR 19S, I;,0 n.400 4095. 0 56 4037.0
b APR 198. 17 10 5.4o: 4095.0 -54 4037.0
o APR 1980 1O00 !5. 4095.0 -5s 4037.0
6 APR 1960 10) 5.401 4095.8 -58 4037.8
o APR 1%'O 20)) 5.4o1 4095.S -58 4037.i

APR 1990 2100 b.4oO 4095.0 -58 4037.0
6 APR 1980 220a) 5.4.U 4095.0 -5 4037.0
6 PR 19i0 2300 5. -59 4094.3 -b 036.3
7 A:? 194'0 0 b.459 4094.3 -5; 403b.3
7 APR 198'U 1)0 s.4b 409". - 436.3
7 AP 190 200 " C' 4095.0 - 4 40 37.0
7 AP r 1960 30 0 . 4nV94.3 -8 403t.3
7 APR? 1 l. s; UO b. 4o 4095.o -56 4037.0
7 APR 1'30 50) 5.40V '095.o -5, 3037.0
7 A PR 19,d ,o 0 . 4o" 4095.0 -56 a 37.07 AP:'R 1'0~ 7')u 5.401) -95.& -5C) 4037.0
7 APR P IO -)00 0 -1'0 4095.0 - 3037.0
7 A - 19'0 41) . 0 4V L95. - 4(,37.)
7 AP-. 1c l' 5.'+D' 4,", 4.3 -5fi 403C.37 A'' 1?: ' 1i';) I l. 4". -,)9 5. - c -.(37 .
7 "- I14 12 )0 .- 5", 4.94.3 -) "31,.3- -' l~~'~IS" ~ ~o0 .t...I -.~ a 37.f0

- !_J J
94 . 3 -5'- 4(3r.3

& ~7 .'uQ 1 ( .l4- - 3 t 1 ,3.

7 A-. 1Q .f'; i.1 . *094.3 - l 403f. 3
7 o'' 1 19)i . rO 4uas.0 -5o 4 37 .o

7 A 19z") 2 0d 0 t.o40 '+095.0 -,56 3',37.0
7 a.V. 1960 21u,) - 459 4091 3 -r 33

,.7AP l '- 22" 0.5t' 4n'93.5 5 0 35.5
7 -.4 tI-u 4300 t.4ov 4&5.IO -C b ,63 7.
Z- P '9!) 3 5.459 449. ) -3 t3. 3} ~~ ~ ~ C -9,- 190 10 5.-' ,95. -5 4P37.0

S 2,1' '. APR 14. 3 -5 3.3
A-- ,0'.3 -5 493e.3.:'- 14-*) lu., -. 4bi ":094.. 5 -D *e3t-.3

-t- - l' 'j o," .l  ." 4 i,, A '3.5 -S6 =i,35.5

: ' :,P 1' 'U .0o s.-so 4v:92. o -564 "034.0I .45 4 0 Qj.3 -5 4)33.3
'a AP 1,9%; VI)' D. 45; 4:12.- -

-
' 4i34.3

*P- ,' !9 ) 1101) s..5J ~')9'. -5 Jv34.3
pm 19') 2 , D5'? "Vv! 3 -1 0,,33.3

S .A PR I , rl O 9..-:5 b ) I. 3 -- t a.33. 3
P 11 57 1')9 2 .; A S 3*,i. 1,

-15 ) 4 0 - 9 1 .3 33.3

i t 09 . be1
-4 -t -

.... -w -=-. _- at - ,_ . . . .. . =_ 1 m m
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RA I1 2 iI :-i DATA)

DY A0,' Y-AR t r a Vcuu .'rTE PS vtL F E,''T RS
(U.VcGRro Cik

S APR 1') q 0 17)0 5.4a5 4091.3 -56 4033.3
8 APR 1 '0 180 b.455 4091.3 -58 4033.3
8 APR 19SO 19 00 b.4o, 4091.3 -58 a033.3
b APR 190 2000 5.4bt 4091.3 -56 4033.3
b AP'N 1980 210o 5.45 4091.3 -. 4033.3
8 AP R IQg0 220) 5.45a 4u92.0 -5i 4034.0
6 APR 1980 23),0 5.4 4091.3 -58 4033.39 APR 1980 0 5.455 409.3 -56 33.3
9 APR 1980 100 5.455 4091.3 -58 4033.3
Q APR 1980 200 5.455 4091.3 -5t 4033.3 _
9 APR 198u 3uo0 5.455 4091.3 -be 4033.3
9 APR 1980 400 5.455 4091.3 -58 4033.3
9 APR 191,0 500 5.452 4089.j -5 4031.
9 APR 19 0 '00 6.454 4090.5 -50 4032.5 4;
9 APR 19h0 701 t.4:5 4091.3 -58 4033.3
9 AP- 1)98 100 5.45 4091.3 -A 4133.3
9 APR 1980 0, .t5 4091.3 -be 4033.3
9 APR 19 0 b1;) s.4 a 4v9 .- - 4 , 3 .3
9 A PR 198'O I!') 5.453 4089.8 y5 "031.8
9 APR 19bo 120t) 5.4t1 4086.3 -% 4(30.3
9 APR 1980 1 3U,) 5.4 2 40A9.0 -:5 4031.0
9 APR 1980 1-4vv 5.'.b3 4069. 8 -58 4131.A
9 APR 1980 1500 4089.8 -58 4031.)9 A ,--R 1980 1q00 5.453 40I9.) -58 4031.8
9 APR 19 S ) 1 100 5.45,t 409').5 -58 4032.5
9 APR 1980 1$00 5.455 4091.3 -58 4033.3
9 APR 1960 t0 b.45t 4V91.3 -5m '1033.3
9 APR IQoO 2,)00 5.,4) -4"91 .3 -b 'u33.3
9 APR 19sU 21)0 5.+5a 4091.3 - 5- 33 .3
9 A? 198sI 22900 5.455 b I .3 - , f 4333.3
' APR 1950 23'o 5.-455 4091.3 -5- 4033.31; "-PR 1990 0 5.45D 4091.3 -_S', ':33.3Io APR 19a0 4 ) 5.45 4!090.5 - 6 '32.510 AR .- 9d 20u d.45 4"91. -, ,032.5

P1J APh 9L g , .*4Si 4V5'9. • -Sq 4031.8;
I '  

.- 19 () 5 453 49 ' -.1 -'t31 5t
10 APR 19 0 ) 5.",2 i3 4 -1 "3 1 F

3') , . 1'J9 .t ' ' *. 4SI -'::^ -Z= *.t3j. 3
1t o .,, 19,,,) 40). 3 1b ); : (- - - U ) (

I,: ~~~/ 4 .- , 19.) !-n. ., ! .t ,; 3 - 4 -' 3
33 1

3I10 AiP< 19, o Il,'i 5..2 40,'(.O -56 4u31.09' 1.: 09U Sq "  tp.15 4 ',*- .A 3 -5 A a0 3 .5
1 A, ?k 19R C,5, 3 , 1 ,5 0 .-o - ,, 4 3 .

AI P- 1 '0 2 ;' 5 .4 53. " -

S --' 1a ,, 5.4a2 ,o., ., 1

it ~- -~0 ~ 4~j 4"8 *3 3'~ Lt.i. 31 - ' ... " 3 - ( . 3
2"".- 1.0

1 1 .A :, r''" m.€ . ' 8 4 , 5 - O 1 U.
-W I ~ , I " ,, .;D ~ .. ' 5' ' 3. , -!~ ~ ~ ~~ ~~b 2 -v:- I" ) 51 5+! 4'.3 -e 4)U -



~474- F Ai i2-D- - -i_-,,TA

(ULNCUR) Cl,:> M (Cc-,)

11 APR 19 A 1300 5.452 4089.0 -59 4v31.0
11 APt 1980 1 ;u' 5.452 .40,9.0 -56 4031.0
II APR 19S0 15*)0 5.452 4u89.9 - 031.o
I i APR 1980 Ioo0 5. 42 4(169.0 -50 4031.)

1 A FR 1980 17), 5.4:1 40'i8.3 -51; 4030.3
11 A:'k 1990 i0l 5.451 4085.3 -56 4030.311 APR 1l)AQ 1400 5.451 08 . 3 - 5 4030.3
11 APR 198) 2000 5.451 4088.3 -58 4030.3
11 Ai'. 1960 2190 5.4:2 4089.u -56 4031.0
11 ,. 1980 220) 5.452 4089.0 -58 4031.0
11 APR 1980 2300 5.451 4088.3 -58 403C.3
12 AR 19b0 ) 5.451 4098.3 -50 "u30.3
12 APi 1980 100 o .451 40RP.3 -58 4030.3
12 APR 1980 200 5.451 4188.3 -5q -030.3
12 APR 19i.0 3 v10 5.4f2 4 9 .0 4V31.0_ . -- 0 5 9 . -0 r0 .0
12 PR 198' ')" 5.452 4089.0 -5 031.,n
12 Ap- 19u 0) 0 5.451 4:)f.3 -5, -- 0.3
12 A~'~2 $.. 1,),} q.4 l -f09 . 3 -5.) S 30.3
12 "  1980 3o,) 5.451 :o'S.3 -58 "03u.3
12 * ? 19 7 .,451 4 i 0. 3 -3 4030.3
12 A , 1910 10 60) 5.451 4,is.3 -5s 430. 3
12 A P, 1980 90.) 5.451 40HS.3 -5b 4030.3
12 A.4 19o,0 1200 5.451 4A. 3 -5b -030.3
12 A' 1940 1303 5.42 4089.0 -59 4031 .03
12 A P. 19,0 1200 5.451 4Q8A.3 -58 4030.3
12 AP, 19a 10 0 5.452 40S9. U -55 4031.0
12 A P 19') 10,) 5.-;51 40,8'.3 -5t 430.32
12 -. P R i9m) 1,0 5.4b2 40S9 . u -55 4301..3
12 1 t-4, !i.) 1550 .45 1 -40n . 3 -5,, 41130.3

12 A?-; 11 'J -,- 0 . 5 4o9 .3 -5 4030. 3
12 -A8 1 1- 24"00 5.451 48 .3 -5-3 4l30.3 2
12 AP P 1', 210-) 5.451 4P88.3 -- '630.3
12 A.'P 194 2200 5.451 4CS6.3 -5 430.3

13 A-- 19',) 5.451 4 8.3 -:, Z 3''. 3
13 P ' -5- f 4.03i3A

"~ "- • -,--,' i;.' , *.- i -:' .3 -n., -;3 .3
13 1S. 1 0 . 3 -

13 A," 1 " I ;,, . . *: 8.3 -% :.3{ .3

13 A' ', ". *'*- -, *S[ -4'89.3 -S-- -'-31 .3
S13 -'P l1ao0 ll' 451 4 .o. 3 -5¢ ")3. 3

!3 =iP 'v::- '' 451 -.'A o.3 - -'3,(.3

J 3 " ! : '
a 

,  3-., "i., : - 3 - = -, 3.3

33P- . "- .

I3

! 3 . 1 , l,)j 4 :1 4, 0 ' 3 - c:
•~~ 0; . . ".. - 0.3

-. 13 : 'q i';, 1 1" z'- "' 9 . a5 I-; I. 0

13 A . + "-+ A . - ' 3,, i .:v.

13 . . '.+ ..-" 41S':. a 6 ,; . 3
13 1 4 F:-* I9 :u+ 5 12 3'8 -L' 3
1",~~~~~~ ~~~ Ar' Q. ;+ ,.9- "
.i. ::- 9 ' ),13 b; "." 3 l'-' -..

;Z22
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1" APP !gO 9".,0 ,. "'53 40E9 .d - 4031.14 APR 19S0 11) 9.- 40E9 -5- 4031.0
14 AP- 19d9 S -O5 4,d.. -5

a  4030,3
14 A?! !9 0 12.o 5.-52 40e9.L -5 4031.0
14 "Pq 1So i) 300 6 1-t53 40%9.; -5 4031.
14 AR 196i0 1.) 5.452 40c9 0 -3- 5 031 0
14 p R. 10 0i 5. 43 40b9 . -5r 4031.
14 A.-' 19o I- 5 .4t) 40 .0 -5 4031.0
14 APR 1 0 i5,o 5. 4t 4od9.d -5A 4031 c
14 AR. 19,AO iAO0 5. -;2 40t9.0 -5 '031.0
14 APR 1"3 9 !90 5.-052 40a9.0 -5 ,z031.0
i4 A 19Q.0 10. 0 5.452 4089.0 -5 1 4031.7
14 A 9 190 100 5.4 3 4089.3 -5d 0 31.
14 APR 19O 22 v.4t 40.3.0 -5 40231.814 APR 19 S0 2 1 5 3 4(,' U. A 5 031.83
14 A"C q l C.G 2 5.2 Z) -.9 ,) 35 403 1.
15 APR 1 "" i 5.4I'% 4089.0 -Z" 4022.0!5 AP ! qq 2,1- 5.4-251 04 9.9d-54..3 e 3 1. 3l

15 A:P 19=3 'J S.:4 4,0S0.0 -5. 4029.0
15 A9{ I % 0:) -1 -Q:. (IO A 4 ..s -5 4n2 i. F

en 1P- 16 u -)Io0 5. -1-"1 4 -;-I. j -58 402S. 8
15 . 19it) 7. 1 H2.3 - 5 d 4t, 2 3
is AP.R 19 i0i 14 Z0 4 u.0 -5. 4022.0
15 -PR 19 -n.3 5.4 V 4Qt0. -5S 4022. 015 A.?R 1'P 1.0 5.4 W 40S0.0 -r6 4022.0
!5. A -Pq 1' J "Lu' . 4118o.$ S 5.i 4C.-22. 8
15 Ao ",.0 12} -. 3o ,7 .5 - " - 2 .

15 AP-4 i 9.4 0 ! i.) -.3o 4.i7s.5 -5 z A2t,5
15 -'/ 1'~0 1-s00 5. -35 5 97' . -4- -7t 3

15 7 - " -!;i- .42 - 5 b3

.- .J.q Ii.. '-,a" -2 =] d g ' :} C'

5512b,1 4u.-11 40- "3

i5 :,t*': I e  5.
4 '. -c

15 -I . - 1I £ -i )' 5 - *L " . - . -- , I ,,. -

Jr2 3

Io'"I 5'" _; - .- .! -5 " -- - ,'.'- . I
4 V I17 z -: l *.,. =*I ' .-. s'5 4"59 "  

-" -,r .

. ~ - .. ' - 4J ]
I

;12~

S-i,,4 ; -,A 4 . %

Io~~~~~ ~~ ."i A '  , 1 - .

!' .'; I l-t
-;  

. l " .D"." -- * t ':1.4 >

• 1.7 :" - " -

1 3 -1 ,,.: ): o .i ' , 5 .' _ a " :
7. - 9A<" !3' "  .!3 ) ". 1! 4 . i ' .

I-- 0 1-! : 2 .!.4 5 .". - -, 3 a .5 , ."



7, F A -' 2 •'~ -.T

7 8 0 50- 5- 399t.5. 7 A PZ 19: t  d jo 4 u"0 . . - -9 .-~~~ . = 3 W •

17 ,A P 19',) 700 4U 4 t,3. -- -
17 A-i;1> 5.4u4 4053.d - .

-17 AP;- 19AO 40 5 . 4- C-53 . 0 . Cc
17 A;I C 10~ 5.4,j 3 4052.3 -59 3994.3
17 4 ti ; 1 0 5."02 4051.5 -54 3993.5
17 A PR 19,0 1200 5.401 4050." - 3992.b
17 F3  1980 1300 5.400 40.0 -5 3992.0
17 1 't IS0 1400 5.40u .,050.0 -56 3992. U
17 A VP 'i 3 5.3,) -. 401 4 S1i -5] 3992.b

:1- .3 ' 0 . 4 -1 :05 . - 3' 62.
1 7 A P , 9 0 Si 4% o 5. C,, . ;.
17 'R 19r 1 ;9o 5.41ji; 4u50.0 -- 3992.0
17 " - -) 100 5.4, 4050.0 -5= IQ-2.I ! "P 19'9 ).22t 3.-au 4C05o.; -- .. .f
17"A . I? 19, ';o) 5.4 4"SO.u -5.-" 392 .0

12 - 19 22t:-1 5.3? -
17 2, -3 ) 5. 3-c; 41.J5 -3 -

-a ;q,, 0 C.3 . - -
- I.14 , 1 .s V. :I. 3 O39 1 4 04 .5 -3' 3

! .w 1960 2" 0 539 zil~ r  -5:j z c, .
IA-?' J qo 50 .3vc 4-U48 .5 -5: 3 19 C. 5

-:~~~~~ ~ 1c Q~o 193 5;, .9 U70 -c .

A In SO- z3,c 4 o 7 ..- 116. -5c 39 i9. 0

. 3 3

3- -3.9.5 .c- - ;

1 * q i 6 '.A. , , 4 4:5 5 - - 3 - .
*3 c

.1 t 7 'S-

~ iu:, --3.. - 3 - ... "- - 3

-- _ Zr . c I-- S',.-'.. "S 3 -_-__.

- i ..- : .. .... '. 13 '- :"- ;-?.

=__.

K _ _ _ o

i " "- < :)  -, u "- t, _o- : 0 - " t_44.

L_-- T .z .



50RA 1 2 .P1'zi OATA

DY 't)N Y t AR G 1 ECtitL S YC T RS V EL YT E Rs
(UNCORR) CORR (CORR)

20 APR 1980 100 5.144 3658.0 -59 3799,0
20 APR 1980 200 5.141 3855.8 -5q 3796.8
20 APR 19b0 300 5.140 3855.0 -59 3796.0
20 APR 198u 400 5.1,,oJ 355 .0 -59 3796.0
2(' APR 1980 500 5.14V 3855.0 -59 3796.0
2 PR 1980 '00 5.140 3855.0 -5Q 3796.0
20 APR 1980 700 5.14v 3855.0 -59 3796.0
20 APR 1980 600 5.14U 3855.0 -59 3796.0
20 APR 1980 900 5.140 3855.0 -59 3796.0
20 APR l d0 1000 5.140 3855 .0 -59 3796.0
20 APR 1980 1100 5.140 3855.0 50 3796.0
20 APR 1980 1200 5.141 3855.8 -5 9 37')6.0
2v APR 1990 L 300 5.142 3856.5 -59 3797.5
20 APR 19b0 1400 5.142 3856.5 -59 3797.5
20 AP 990 1500 5.143 3b57.3 -59 3798.3
20 APR 198u 1o(0 5.143 3857 3 -59 3796.3
20 APr 198' 170GO 5.143 3 57 3 -t9 3 7N1 3
20 APR 1960 1300 5.144 358 . -59 3799.0 F
20 APR 19e0 1900 5.143 3857.3 -59 3798.3
20 APR IV80 '00Q 5.14t 3858.b -59 379Q.8
20 APR 19S0 2100 5.144 385S.0 -50 3799.0
20 APR 1960 2200 5.144 3859.0 -59 37Q9.0
20 APR 1980 2300 5.144 3858.0 -59 3799.0
71 APR 1980 0 5.145 3858.8 -59 3799.8
21 APR 1980 100 5.145 3858.8 -59 3799.8
21 APR 1980 200 5,14b 3858.8 -5Q  3799.8
21 APR 1980 30o 5.145 3858.8 -59 3799.8
21 APP 198) loo 5.145 365R 9 -9 3709.8
21 APR 19,0 90) 5.145 3)5 8. - 9 3799.S
21 A R 19 .0 3' t) 3%2 .5 -"C9 3803.5
21 APR 1980 o) 5.148 36o1.0 -59 3 02. 0
21 APR I'4.o dO 5.141 3 -. , 59 3o2.8
21 AP Ivo0 1)0 b .I19 3o61. -5Q 3802.F
21 APP 1Q,' 0 1)00 14 3 o1 .0 -54 3P 2 .0
21 APr 198 1t')) 5.14 l.) -59 3 02.)
21 A PR 10,40 1 200 51-4 - 3b1.8 15 32.
21 ADR 149'u 130) 5.14 38 01 .o 1 59 3"02. e
21 A .- 11) 1,'O . I u 3"i62 .3 - 3'103. 5 J
21 AP9 1'0 hQO) 1l1 301'3.3 -59 3804.3
21 A0< I- I voW .152 3,1.o0 - 5 305.,

21 X,;R 19.0 '.100 5.162 3:3'..9 -o9 34S.,
2 1 APt 1)- 2.0u 1.2 3864.0 -o9 3.05.0
21 APt. 19-i) 2m) I J152 364. O -59 3805.C
21 APR 1 ' 0 2300 5.I52 3 64.0 -59 30!.0
2" APR 190 0 '- I3 364.0 -59 3905.8
22 APR 120 111 5.153 38ro.d -59 305.C

22 AP R 19- v 2.), 5. 15 35 5.5 -s" 30b.5
22 A P I 9)0 301) 5.154 3865.5 -59 380.5

22 ~ ~ ~ ~ ~ ~ , *P 59' .') S*I t 3 5 54 30. S
22 APR 1 3,) b0) *1 - 3 5. 3 54 3 o .-7 . 3
22 P l< 1, , -., 5.155 3 c6.3 -5' 3em 7.3 ii

I, to . 4,Q 3,.)_ "2 'J -0) 5 l b 3 ~ . 5 ) .22 P9 1930 1)0) cu, 36P. 3 -' 3807.3
@ 2 4 19 o I; .)o Ib 33o5.5 -9 3 d .3

22 APkR 1')0 13,)) .t)3 3h4o.5 -59 3905.8
22 4,P8 195,)1 1400 5.154 3 A5 5 -9 3 05.6
22 A PR . ... 1)0) . I -59' >05.q
22 A lPR 19u l 1 )') 5.15 3c.oo 3 -n9 307. U
22 A) 0'-O 1500 .155 3Zro.3 -sc 3-07.3

22 5\P. 191 Z ,)) 5.S 3 .3 -59 3807.3
22 APR 19,1 1 0tO 5.1:5 35o7.o - 9 3b0 8.0
22 A P4 l' 20.u .15, 3 S8 o.3 -5- 3P07 .3

:@'_ _ _ __ _ _ _ _ __ _ _ _ _



-. _J.
-Jk 'A m 2 1) e-PTt! L) ATA

IDY "-IOil YEAR G IT SEC01t)S '4EFER8 VFL METERS
(UNCORR) COK~R (CORR)

F 22 APR 1980 2100 5.15 3867.0 -59 3808.0
22 APR IqX0 2200 . 15o 38o7.0 -59 3808.0
22 APR I980 2 00 5.156 3867.0 -59 3808.0
23 APK 1980 u b. I t5 38b8.5 -59 3809.5
23 APR 1980 100 5.157 3867.e -59 3808.8
23 APR 1980 200 5.157 3867.8 -59 3808 .,

FIR 23 APR 19d0 300 5.15 3868.5 -59 3809.5
23 APR 1980 400 5.158 38b8.5 -59 3809.5
23 APR 1980 500 5.157 3867.8 -59 3608.8
23 APR 1980 600 5.157 3867.8 -59 3808.8
23 APR 1980 100 5.15o 38o7 .0 -59 3808.0
23 APR 1980 l0 0 5.15 38bS.5 -59 3809.5
23 APR 1980 900 5.155 3866.3 -59 3807.3
23 APR 1980 100 5.t5 38o6 .3 -5 3807.3
23 APR 190 1100 5.155 3bb6.3 -59 38(7.3
23 APR 1980 1200 5.153 3bo4 .8 -59 3605.8
23 APR 1980 1300 5.152 38E4.0 -59 3805.0
23 p'p 1980 1400 5.151 3863.3 -59 3R04.3

L , 2 APR 1980 1 00 5.150 38)2 5 -59 3603.5
23 APR 1980 1600 b.149 3 ,61. -59 3802.8
23 APR 1960 1700 5.14"9 38o1.8 -59 3802.8

7 23 APR 1980 1800 5.1'.8 3b1 .0 -59 3602.0
23 APR 1980 1900 5.14b 3859.5 -59 3800.5
23 APR 1980 2000 5.1lb 3858.8 -59 3799.8
23 APR 1980 2100 5.145 3858.8 -59 3799.s
23 APR 1980 22 0 5.14 3858.8 -59 3799.8
23 APR 1980 2300 5.143 3857.3 -59 379S.3
24 AP, 1980 0 5.142 3b5o.5 -59 3797.5
24 APR 1980 100 5.142 385(,. 5 -59 3797.5
24 APR 19,'0 20,) 5.14) 3P55.0 -59 3796.0
2-1 A DR Iq q 300 5.13 3853.5 -59 3794.5
2,; APR 190 400 5.13o 3852.10 -59 3793.Q
24 APR IQ80 0 0 5.13o 35b52. -59 3793. 0
2"4 1980 0 .13 3b51.3 -59 3792.3
24 A~ l' 1 4'b0 70 .3- 3850Q. 5 5' 3 791 .5
24 P. 1 0 5.133 384'. -(0 3789.
2,4 4P,' , )0 5. 132 3 -49.V -oO 379 .u
2 p 1, bO 5.131 3446.3 - 0 37 H.3

I24 A .131 3,43 3 7 h 3
241 , 10 0 120u 5131) 3,7.5 -b0 37 7 ."

2 ? \P:- !i O 1,.)) .1L0 3t,4.'..5 -o') 37,84.5

,2-2 ?- ! " I ' ') "-. 12 + 3 '43.0) -u,;) 378-3.0
.lR 1980 17)0 5.123 332.3 -, 37R2.3

24 AP.-< 1 0 18)0 5.121 3340.8 - 0 3730.8
2 ;P , I9O 19)0 5.121 3R40.8 -o 0 37 u. b

24 APR 980 200)) 5.120 3, 0.O - 0 37 ,0.0
2 4 APR Q 80 2100 5.12 3b4u.0 -, 0 3780.0
24 APR 1980) 2200 5.119 3839.3 -oU 377O.3
25 .- 19 0 21,) b.11l 3336.5 -bO 3776.5

25 PR 190 A u 5. 1 1d 3 z3;.5 -00 3777.5
25 AP,< 19o0 0 5.11/ 3z3S.b -o0 3776.5
25 A@R 19 ) 200 .11 3837.9 - 3777.8

4 1 ,0 30) 5.11 3,'3b.3 -1O 3776.3
25Aek 1- a 10J 0 .114 3A35., -o 3775.5
)25 Aw 1., 500 5.112 3 34.3 - 3774.0
25 AP 19 0 t,;,1 5.113 3 34.3 -o, 3773.-
25 *\R 1950 0 u0 5.1i1 3 33.3 -o0 3773.3
25 APR 1980 go 5.111 3o33.3 - 7 3773.3
25 APR 1980 t,) 5.111 3S33.3 - 30 3773.3
25 APR 1980 1000 5.111 3H33.3 -)0 3773.3
25 A-N9 1 ,0 II ,) 5.11i 3833.3 -oO 3773.3
25 AP 19, 0 13) Q .11 3633.3 -to 3773.3
25 APl 19 kl, t 3,)J 1 1. 3 33.S -tn0 3773.3
25 A\P 1-9V)0 1 410 5.!0 3i3 7. 8 - tO 3 77 7. b

25 APR 1980 150') 5. 12: 38.10.0 -cO 37$0.0
25 aPX 19,0 10 .123 3842.3 -L, 3782.3

4 .... 12 ...... LJ:- .... £- i - £ __-;.,..=_- . ,, ,,,,_ '-



52
&ki2 D)111iATA

DY f0 A YEAR C1r 6ECu'u 6 TERS VE[1  lTh S
(0JCOx) CohR (CRt)

25 APR 1980 1700 5.126 3846.0 -60 3786.0
25 APR 1980 1800 5.13o 3847.5 -00 3787.5
25 APR 195 1900 b.132 3849.0 -o0 3769.o
25 APR 1980 20ou 5.13: 3ki51.3 -59 3792.3
25 APR 19b0 2100 5.138 3853.5 -59 3794.525 APR 1980 2200 5.139 3854.o -59 3795*3
25 APR 1980 2300 5.140 3855.0 -59 3796.0
2o APR 1980 0 5.143 3857.3 -59 3798.3
26 APR 19bo 10l) 5.144 3858.0 -59 3799.0
26 APR 1980 200 5.149 38b1.$ -59 3802.8
26 APR 1980 300 5.152 3864.0 -59 3805.0
2 b APR 1980 400 5.155 38t6.3 -59 3807.3
26 APR 1980 500 5.155 386b.3 -54 3807.3
2b APR 1980 000 5.139 3854.3 -59 3795.3
2o APR 1980 700 5.111 3833.3 -bO 3773.3
2o APR 19b0 o0 Q 5 .0o0 310.0 -,ou 3750.0
26 APR 1980 900 5.039 3779.3 -oO 371Q.3
26 APR 1980 I)00 5.921 3755.8 -00 3705.8
2o APR 19b0 1100 5.013 3759.8 -o') 3t9 0 .8
26 APK 19b0 1200 5.u02 3751.5 -60 3691.5
26 APR 1980 130) 5.001 3750.j -60 3690.8
26 APR 1980 140) 4.982 3740.3 -o0 3o80.3
26 APR 1980 1500 4.982 3736.5 -00 3676.5
2b APR 1q80 1500 4.977 3732.8 -o0 3672.8
2o APR 1980 1700 4.9b9 3726.8 -oo 3666.8
26 APR 1980 1800 4.9b9 3726.8 -oO 36to.8

E 26 APR 1980 1900 4.9o2 3721.5 -t)0 36o'.5
26 APR 1980 2000 4.9oU 3720.0 -o0 36o0.0
2b A P8 1980 2100 4. 5o 3717.0 - 0 3t57.0
26 APR 1990 2200 4.9 3 3714.6 -Do 3654.b
2o APt 190 2300 4.951 3713.3 -O 3e53. 3
27 A#h 19 '0 0 4.9a1 3713.3 - 0 3t53.3
27 APR 198t) 100 4 .5) 3712.5 -o0 3b52.5
27 AP'% 19'N 2u0 4.95V 3712.5 - 0 3652.5
27 APR 1930 300 4 . 950 3712 .5 -b0 3 52 5
27 .1,R 1960 400 4.950 3712.5 -nO 3o52.5
27 APK 1 0 50 j.50 3712.5 -.-o 3b2.5
27 A4 1980 00 4. () 3712.5 -r, 3652.52 7 ,A h 1 15 u 70.)0 ~ 37 !?. . . 3-,52.5
27 0 , )o .u 3712.5 -ou 352.5AY 27 & - 'O q)',)o 37 12.5 -5 0 3 5.
27 P,, s) ~' 4*9~ 37121 i e2.
27 APR 1 -0 1)'jO ,.,-o 3711., -,*' 351.0

27 19-o I! ) .. 49 3711.q - 3m:) .
27 .1- I u 1 300 A.v,- 37-1+. -,') 3o[ 1.

27 A '.' 19 0 1 P11 4.44 3711., -U 3o31.8
27 \OR 19. l5"0 4 3711.8 -6 3 51.o
27 APR 19 MO 090 3711.0 -71' o1.0
27 A PR 1%0 1700 4.940 37 1.U - 0 3 51 .0
27 APR 196, .00 9-o 3711.' - t 3o51.0
27 AiP 19P0 1t1) ) .9 -o 3711.o -ou 3651.0
27 AOD 19 0 2)00 4. -7 3710 .3 -,O 3' 50. 3
21 AR 19 0 2100 4.'50 3712.5 -o0 3c52.5
27 AP R I A) 22vo 4"44o 371.0 -7 1 351.o
27 R n98n 2300 .9' 3712.5 -- 0 3o52.5
'2 3 A6 lAu V .371. -o 3651.6' 25 %Pq -R Q ,;  1' I .4 -, 37 1l. -1 3 n51.
'2\ APA i 1'-, 2 4.9bo 3712.5 -o 362.5
26 AP 19," 3') 0 .u . 3 .371 1 3.51.

S26 APR lO6;0 t'0" 4.95ij 3712.5 -o(0 3o52.52- APR 19 o ) 4. 95) 3712.5 -00 3652.5
2-) APR 19A0 ' 4W5. 3712.5 -0V 3t52.5
28z APR 1 1 '0) 4 95 ) 3712.5 -." 3652..

2 PR 190 111,) 4.950 3712.5 -' 3o52.5
:2' AP6 19&) 12)0 *.9 3 3714.6 -o0 3654.8

-N- i

2-- A-)0 32?) A
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r'Ri 2 '-t''m UATZ

.)Y ;*oiN yEA, G yr SECUNU$ RS
4: .1 3-7 4 3 60 3 b554 .

28 APR 19-0 b0n 4L953 3714.
8

28 APR 1980 140 4.9b3 3714.3 -o, 3654.8
28 APR 1980 o 0 4 . 3714. -60 3654.8
28 APR 1980 lO00 4.953 3714.b -60 3b54.8I 28 APR 1980 700 t)!) 3716.3 - ' 6 365b.8

28 APR 1980 1300 4.90U 3720.0 -bO 3660.0

28 APR 19;0 0 4.9o7 3725.3 -60 3665.3
28 APR 1980 2000 4.979 3734.3 -00 3674.3
28 APR 19S0 2100 5.000 3750.0 -60 390.0

28 APR 1980 2200 5,000 3754.5 -6O 3694.5
28 APR 19 23') 5.,o3 3752.3 -M) 3o92.3
21980 2 39U14 3760.5 3700.529 APR 1980 100 5.023 3767.3 -oO 3707.5
29 APR 1980 200 5.020 3787.5 -o0 3727.5
29 APR 1980 300 5.100 3825.0 - 3765.0
29 APR 19 0 30) .12 346"" -60 37S6.6

29 APO 1980 500 5.1:0 3862.5 -59 3603.529 ;,PR 1980 oOO 5.151 35o3.3 - 3804.329 APR 1930 700 .1514 3So5.5 -59 3806.5
29 APR j98') 0 5.153 38o5. -5 3305.b29 AP) 1980 90) 53464.S 59 3805.8S29 APR l98-' 1')0 5.151 3863.3 -59 304.3
29 APR 1930 1100 5.151 3Th3.3 - 3804.3
29 APR 1980 12' 5.15 3863.3 -b9 3804.3

29 APR 1980 1300 5.I10 3862.5 3q03.5

29 APR 1990 1400 5.151 3862.5 59 3803.5
•1 

0 1 " _2 5 9 3 0 3 .5

29 APR 198') l0() 3862.5 3803.5
29 APR 1980 1300 5.150 3861.5 502.

29 AP8 lIg80 1iO0 b.146 38o1.
0  -5 3 02.029 APR 1'90 1900 b.147 3bcO.
3  -5 3801.3

29 APR 19;0 l*9 5.l4" 36.. -5 9  3802.8

24 APR 1980 2000 D.4b 3b1.) -59 3802.0

29 AR 1980 2100 5.146 3859.5 3800.5

2: _R- 19I0 22 0 5. ': 3 58.5 1? 379 .

o2 9 APR I q ,o % 3 b 5 . - 39 3780.

2919 0 2300 - -5 37 Q 5

3 0 t -; P ,) 1 4 5 3 n 5 . 3 7 9 9 .8

30 APR 1 -  100 5.i43 3P57,3 37995.
)30 A-7 19') 2'.3U 5.1t 3,54.3 -59 3795.3

30 A' P '~ 90 1 "1~ 
3i;:.) ~ 7~ .

3e ,A2( 1"' E. ' l) 5.12' 335.3 -5'9 3793.3

30 A) 190 j190 .. 2 30a  
-3"b 37 9.

3' aR 1989- '  ;20 } .3l 3X'42.3 -c'.) 3782'5

37 V. 1

3 , AR' 950 13 .0 5.122 3 41 -0  -r.) 37.5

3 ' A ' S (' I , ,) 5 .1 l 3 4 5 .3 -0 3 7 ' 5 .3

5*125 3 3 3 -, 377 3

30 A i960 } 
3S 3 3 ' 37 31

30 APR 1980 1200 .1 3 734

3') AR4 19A0 13,)0 b.112 30415 -,o'~ 37.

38 

3?040 -) - 3772 .3-- 
3l,9 3 - 3770.3

3 A, A 1 0 n 
5.12 6

3 'i9i 1980 10, .1)3 3777.
3

1o, 0 2"'. 5.102 3125"5 -o 3 78.5

3 -R 1980 3 5.i02 3 83 .5 0 3274 .0

3 A *m 
3) C 1 no,1 3327.1 -. 5

,,_377 
0 .3

3 t' 
3 73 

. .. .
-" 3 . 3

3 0 1 9 1 0 
S1 9 .> 2 5 .'- 37 " "

3, t 
3 ; 3- - 37 7 .5

-3 
., 

1 9 0 3 , ) 5 . 1 0 ' 3 2 6 . 5 - o 3 7 7 . 3

AA 
t 2. ) _01-61 337M-r5.h

=~! 
.I '. ")b _;o I. 0 3,2 . -

1A i I 7C0 S.1 b 3 2 5r.0
3e2 o') 3 7o5.

-A37
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DY M4, YEAR G:i r EC:T. 0S MI'TERS VL M E 1'ERS
(UNCOR) CJRR (CORR) [

1 YAY 1980 900 5. 10u 3825.0 -o0 3765.0
I :AY 1980 1000 5.10'U 3 25.0 -60 3765.0
I i AY 1960 1100 5.10 3825.0 -6) 3765.0
1 :4AY 19 b 1200 5.100 3825.0 -60 3765.0I MAY 1980 1300 5.100 3 25.0 -60 3765.0
I mAY 1960 1400 5.1u) 3625.0 -60 37t,5.0
I .AY 1980 1500 5.luu 3825.0 -bO 3765.0
1 MA 1980 1b00 5.100 3825.0 -O 3765.o
1 MAY 1980 1700 5.IOu 3825.0 -00 3765.0
1 MAY 1980 1600 5.IOv 3625.0 -bO 3765.0
1 MAY 1980 1900 5.100 3825.0 -60 3765.0I MAY 1980 2000 5.101 3825.0 -o,0 3705.01 MAY 1980 2100 5.101 3825.0 -o0 37b5.o
1 MAY 1980 220o t.101 3b25.8 -60 3765.8I MAY 1990 2300 5.101 3825.A -o0 3765.8
2 MAY 1980 0 5.101 3825.8 -O0 3765.82 ;-AY 1P60 100 5.1V2 382o.5 -Do 3766.52 fiAf 1980 20) 5.101 3825.6 -00 3765.
2 AY 1980 300 5.1Ou 3825.0 -c 3765.02 .Ai 1960 40 o .u1 3625.8 -tu 3765. 82 MAY 19b0 500 5.1u1 3825.8 -n0 37r5.6
2 " AY 1980 -,0 5.102 3625.5 -ov 3766.52 iAY 1980 700 t. I0- 3826.0 -60 3766.0
2 '1AY 1980 800 5.10q 3b31.8 -oU 3771.8
2 MAY 1980 900 5.113 3834.8 -to 3774.b
2 *i Ay 19o0 1000 5.11o 3838.5 -60 3778.52 "MAY 1980 l10 5.122 3841.5 -o0 3781.5
2 mAY 1980 1200 .125 3683.8 -,No 3783.8
2 MAY 1980 1300 5.131, 375 - 3787.52 AY 1960 O,) 1 .4132 3649.0 - 37q9.0
2 MAY 19 s; ,) P,)O 5.13 3 53.5 - 3794.5
2 'AY 19b0 1:,00 5.140 3A55.0 -59 3796.o
2 , 1980 llO 5.141 3 55.6 -59 3796.6

_7

ELE--ftL
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Gravi tv

The earth's gravity field was monitored during the station

drift with a La Coste and Romberg Model G gravimeter. This in-

strument has a range of over 7000 milligals, a reading accuracy

of + 0.01 nil!-igal and a drift rate normally less than l milli-

gal Der month. The instrument used, serial number 27, was es-

pecially modified f;.or use on ice floes by the addition of varia-

ble damping and electronic readout. Gravity outnut was monitored

continuously with a chart recorder but only those values read di-

rect~y for calibrating the chart are reported here. The instru-

ment was located in the Lam~ont residence hut at FRAM II where itj

was mounted on a wooden vier -fr-ozen into thke ice floe. The oier

extended through a hole in the floor of the hut and was free of

any contact with- the hutl itself. The instrument was at an eleva-

tion of 1/2 mn above sea level.

The cravi-t- readinas were calibrated with readings at Lamont,

mule_ and Nord. Tema nufacturer's screw, curve for the ins-5me

was cncec e ;Ween tne gravity --- er in the Oceanograchv Bidn

at Lamont and Hancar 47 (SE corner, field ltvel)1 at Thule 2,2BI

Greenland. The difference in gravity between the two points isV

over 2600 mnillicals vet the difference *based on th-e manufactuarer's

screw curve was found- to cive a aravit-i tie within 6 :7illi'cals of

that based on th-e survey values for these two sites.

Site Date Base Surveyed V alue based
Value on G-27 F?!cs.
(gais.) (Cals.)

Thule AXB- HGR 47 24 Mar 80 992.9230 982.92205 :
L~aront Gray. Pi-ir 7 May 8 0 980.2546 1980.2-546)

-~Gravity -ifference 2.6734 2.96745
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01
Gravity based on our gravimeter readings using the screw

curve agree with the accepted surveyed values with a difference

of 5.95 milligals. This check provided confidence, in the manu-

facturer's screw curve which was used to reduce all observations.

Drift is also a possible potential source of error. Read-

inas were taken at the same site at Thule on both the trio to

FRAM II and on return. The relative readings at Thule were:

24 March 80 6611.36 mgal

5 May 80 6610.62 mqa!

Drift 0.74 mgal [
The drift rate of 1/2 miligal per month is considered neg-

ligibly small and no drift corrections were made to the data.

l[

F

-L
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4GRAVITY OBSERVATIONS AT FRAMl T

I - Key to column headings:

DY =Day

MON =Month

Y'EA;R = Year

F GMT - Greenwic'n mean time

CTR RDG =Counter readina

MGATS Relative gravity in millicals

-- GRAVITY =Absolute gravity value in milligals.



58
F>AA 2 AvirY DATA

DY 14"1, ZEAR k'mr CriR ROG GRAVITY

31 AR 19890 1956 651. 52 b897. 5 983214.87
31 YAR 1990 2235 h 5DI.30 o Q7.sj 9b32;4.69
I APR 190 57 0551.35 6b97.o7 963214.69
I APR 1960 824 151.29 *897.60 Q53214.62
I APR 1980 1020 651.43 o697.75 983214.75
1 PR 19b0 1630 )551.12 o897.42 983214.44
3 APR 1980 950 651.4, 6897.75 9 83214.7 5
4 APR 1'OU 13.3 o549.75 8 995.9 S 963213.N.
4 APR 1980 2341 654 .92 189t.1t 9A32!3.195 AP 1990 94o n551).15 6do.40 983213.37
5 AeR 1980 131o 655,j.3; 619',.o 983213.5t
5 APR 1980 233) oS:1.34j b997.61 Q83214.62
6 APR 1980 1)31 *5bi.25 *8 97.56 983214.56A . 198v 1622 o55I.1u 6897.4 983214.37
6 APR 1981) 2217 t55%.05 bs97.14 983214.37
7 AFK 19"30 !-)39 '5:0.ou 669 .8sz 913213.81.-7 198 ist) 1321 55 o. 1 0. 8 323.F
7 AR 1990 2W 4 v.'2 9- .52 9F3213.50
8 4,m 199o i 57 65-.- . 9S3213. t9 APK 10,0 1523 n v 832 13.F-
9 A2-. 19')0 1' 95D.o5 b9 .% 983213.94
9 P- 1960 10w o5,'.7u 6 o.9' 93214. o
9 APR 19H0 1522 r,5D0.bu o89o.77 9M3213.759 AP- 19d0 213.) ,550.b4 o85.9tI 0 83213.b

10 APR 19 0 1130 o050.56 669b. b 9F3213.?8
10 APR 19R ) 153:)d 5058 6 983213. 6
10 AR 19 S) 2215 n:5U.7o o L97.05 9'3211-.O
11 A'R 19qO li J nSbQ. 7o c-97 .05 F32 14.A-
II A?- 196 7 15 15v). 7:3 7. .03 u532b 3 .'O

12 A:: ,o ,0 1)12 -5m:. 2 t 1 7.1I! 3214.1312 A::, 1 9 221- -5:5. 6.' 697.1' 9 3(14.13 'lt13 A> !9'i !1Th 9-~'.-3 097.12 '321-'.!3
13 A> . 9d 2210 i 7 .7. 9 83214.3
i4 A> 1 9A0 3- o,'. -N 5" 7.'13 ',i321.,
1- A.-9 I q '4 ';: 3 n 4 , .-: 1, ,la :v I'i 7 73
i5 A.

;  
QU ' --, -) ,1!..b -; . 2 c' 3.

15 a ! , 21 . .-22. ". ' ° 31 .

.., 2 i:2 n . r. z-;7 .i32 . ,,17 :. !9-9) 22.2 -,' 3.6 r ,i 0* . - o327." ,
A7 > 1 .- S i ]-- -G ".. n<. '.'1 no'7.37 '321 -'.. I.

22 - 9 !* "  12. -. . 32 7.0,

!'/ Ar.' !i9 :. 2229 ") ,2.-1 6o 'z3 -32)..3!

23 ' 19-"o i ,i *2.21 3 - .rhi 31 2.,3

~~~.j~~ .?- 14-3 3;- 4'- -4' .~4 %33

-2 -- . ' , Z3 ' -: 2 P.

-'...i ) "72 3.77 F!2{)72 ,' 19%C 2 2.4 .u'. c32. 2 J',31u.123 198? 4)ad 1!D "3 n i Q s 3 .," 1
23 ~ ~ aC" I ; 2'::., .J 7 n.i 79 " 6 2 1' -.).

23 "8- 17- 23- ' " 0 7 , 5 94:3 1 5 4z2a4 ;P;" I ' , .2-, " .3, 2 -5- .- " i '. - "

24 p ,'  - ," ' - ". .
2 ' .. . . t"8.r. 7o J 2 . "o,",.

2 : ', 9=0 .1 ". 7.v, c,; 2 ,, ,: 31F I0,



59
%A ,4 2 R L).1v DATA

DY -L YEAR G'lr cri qDG IGALS GRAVMTT

25 APR 1980 1203 t$21.oO b8(6.3t 983183.31
25 APR 1980 II r51;.67 68o3.25 9631*0.25
25 APR 1980 2214 651o.33 E)60.79 9)3177.81
26 APR 1980 1350 651-1.20 6658.54 983175.5b
26 APR 1480 1859 6513.45 6857.75 983174.75
26 APR 1980 2208 D5i2. 78 o857.05 983174.06
27 APR 1980 55 6513.04 6857.32 98317'1.31
27 APR 1980 1322 6513.U4 b857.32 983174.31
27 APR 1980 1730 6513.01 b857.29 983174.31
28 APR 1990 134o 6513.Uo o857.34 9s3174.3!
28 APR 1980 2129 0514.01 6858.34 983175.31
28 APR 1980 2315 o514.21 e8o5.55 983175.56
29 APZ 1990 153e b516.5U b8bO.97 963178.00
29 .9R 1980 1904 6517.31 oo61.b2 93178.81
29 AP, ±98) 232) b Id.11 b8o2.66 963179.69
30 A-R 1980 12! C 520.50 6 65.2t 9831S2.25
30 A q' 100 2128 o522.u3 o6o6.7Q Q3163.81
1 Y 19 0 1537 o522.b t 983134.62
2 fAi 1960 513 019.Ji bdo3.oi 9-310.i2

IM
Hr.

1
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