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Introduction

This is the third volume of data from neutrally buoyant floats tracked
during the "Aries" project. The preceding ones are described in Refs. 1 and 2.
During February and March 1960, offshore work was limited by frequent bad
weather, and the R.V. "iries" was engaged in finding whether a rotating
mass of 18°C water would accumulate around the Bermuda islands in the winter
months. The first eight floats of this volume (serial nos. 78-85) were
tracekd duringthat period, and the last three of those show some signs of
clockwise circulation st L4OOm depth.

Work was resumed in the neighbourhood of 31%°N, 67£% in april 1960
and continued in May, (floats 86-94).

The last four floats of this volume, 95-98, were tracked in an area
to the NNE of Bermuda at the same time as part of the "Gulf Stream *60"
cruises (Ref.3).

Navigation was based on land fixes, both visual and radar, near
Bermuda., ffshore, Loran-C (Ref.k) supplemented by Loran-i was used.

Those floats with original designations prefixed by "V" were built
at Woods Hole by G.H. Volkmann, the rest were built by J.C. Swallow

The trajectories obtained from them have been re-numbered in chronological

order, as in previous volumes.



LIST OF TFLOATS

Serial No Original Designation Date and time laid
78 88 1050/16.11.60
79 V17 1101/17.11.60
80 V16 0905/25.I1.60
81 V14 0925/25,11.60
82 S9 0955/25.11 .60
83 V15 1438/28.111.60
8L S 1122/29.111.60
85 V20 , 1129/4.,IV.60
86 s12 1345/13.IV.60
87 S6 0852/14..IV.60
88 V21 1102/14..IV .60
89 S10 2004/16 .1V .60
90 S13 1037/2.V.60
91 S14 ' 1735/2.V.60
92 s15 1435/14.V .60
93 V19 0915/15.V.60
94 S16 1632/15.V.60
95 V35 0709/27.V.60
96 J 1029/28.V.60
97 V32 1545/29 .V .60
98 V3L 1315/2.,VI .60

REFERENCES

1. Caston, G.F. and J.C. Swallow, 1970 Neutrally Buoyant Floats,
Serial Nos 40-58, June-October 1959. Tables ard Diagrams.
NIO Internal Report No. Di.

2. Caston, G.F. and J.C. Swallow, 1970. Neutrally Buoyant Floats,
Serial Nos 59-77, November-December 1959. Tables and Diagrams.
NIO Intermnal Report No. Db.

3., Fuglister, F.C. 1963,  Gulf Stream '60. Progress in Oceanography,
Vol. 1, pp. 265-273.

4., Walden, R.G. 1961. 4n Interim Loran-C Receiving System,
WHOI Technical Report No. 61-22 (unpublished manuscript).



FLOAT DESIGNATIONS:

S8 (1aid 1050/16.1II.60),
V16 (1laid 0905/25.I1.60),
S9 (1aid 0955/25.II.60),
s11 (1laid 1122/29.II1.60),

v17 (1laid 1101/17.II.60),

Vil (laid 0925/25.11.60),

V15 (laid 1438/28.II1.60),
V20 (laid 1129/4.IV.60).
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SERIAL No: 78

FLOAT DESIGNATION: s8 Date and time laid: 1050/16.IT.60
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FLOAT DESIGNALTION S 8

Position laid: 3%2° 18'-1N
64° 361, 3

Navigation based on:

Estimated accuracy of positions:

Land fixes

SERIAL No. 78

Date and time laid: 1050/16.I1.60

Displacement origin: 32° 20' N
64° 35" W

+ 0.3 sm (relative)

Depth(m) : Nominal Observed S.D. S.D.(mean)
400 570 +135 + 37 (bearings)
525 + 20 (reflection)
Pix | | enn | Fix Position gg;i: Di;ﬁéacemenﬁ§fg) Residuals
No. -l Lat.N. {Long.¥. Laid % v b4 y
(t)
1 | 16.IT | 1400 | 32°17'-7|64°36".5 3.2 | =28 -4+ 3 +0+4 | 40:7
2 [ 16.IT | 1640 | 32°174-L4}6L°37" 1 5.9 | -3-3 -l 8 00 | +0-4
3 | 16,11 | 1942 | 32°17'+2}64°37 "2 89 | =34 -5.2 00 | 402
L [ 16.IT | 2153 | 32°17'-1]64°37"3 111 | =36 ~5+5 0-0 ] 0-0
5 | 16,11 | 2352 | 32°17%.0|64°37'+3 1341 | =36 -5+6 +0+2 | 0-0
6 | 17.I1 | 0434 | 32°16'-9|64°37'+5 17.8 | =39 -58 +0+2 | 0-0
7 | 17.IT | 083L |32°17'+2]64°37"'1 218 | =343 —5+3 +0:9 | +0+7
8 |17.IT | 1319 | 32°16'+4{64°38'-0 265 | ~Le7 -6+7 -0+2 | =0-L
9 |17.II | 1548 | 32°16'.0}6L°38"'-5 29:0 | =5l -7°5 07 | 11
10 | 17.IT | 1946 | 32°15'-5{64°38'+8 33.0 | =640 -8+3 11 | =17
11 [ 17.I1 | 2300 | 32°15'-5|64°38'-9 36.2 | -6-2 -~8+3 ~1+1 1-1-5
12 | 18,11 | 0747 1 32°164.5(6L°381+4 | 450 | =53 -645 +0<4 | 40-7
13 | 18.II | 1025 | 32°16'-5]|64°36'-0 4746 | =be7 -6+5 +1+1 | 40-7
1 [ 18.II | 2146 |32°16'.06L°351-0 59+0 | -6+3 -7k +0+2 | +8+6
15 | 19.II | 0146 | 32°16'+016L°3G 1.3 630 | -6-7 ~7+5 0+0 | +0+6
Fitted lines: x = =0:060t - 29
= -0:049t - 5-0

v

Mean velocity =

2+2(20+3) em/sec, 231(*6)°T




SERIAL No: 79

FLOAT DESIGNATION: vi17 Date and time laid: 1101 /1 7. II .60
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SERILL No. 79

FLOAT DESIGNLTION: V 17 Date and time laid: 1104/17.I11.60
Position laid: 32° 14'¢1 N Displacement origin: 32° 15' N
6L° 32'.95 6L° 30" W
Navigation based on: Land fixes
Estimated accurucy of positions: * 03 km (relstive)
Depth(m): Nominal Observed S.D. 3.D.{mean)
400 805 450 +200
Pix|pio | @ | Fix Position gf;i: Di§§§a°emenf§§§) Residuals
No. _l, Lat.N, |Long.'i. %i§d % ¥ x y
1% 147,10 | 1214 | 32°1L1.0]64°331 .0 102 | =48 ~1+93 021 0.0
2 | 17.II | 1626 32°131.8|6L°331.2 5S¢k | =50 ~2.3 0.0} +0-2
3 | 17.IT | 1853 32°137.4{64°331e2 | 8.0 | —k9 3.0 | B:901-9:2
4 18.II | 0057 32°13'+9164°331.2 100 | =49 ~2:0 -0+4 | .0-0
5 18.I1 | 0615) 32°1L'-6]64°32'+7 19+3 | =42 ~0+8 =02 | +0+4
6 18.IT | 1155{ 32°14.'.5{64°31 1.9 245 | =249 ~0+4 +0-4 | 00
7 | 18.IT | 2028 32°15'+1{64°311.9 | 33.5 | -2.9 4042 -0+6 | -0-7
8 | 19.II | 03361 32°16'.L{64°30'7 | 106 | -1.1 +2°5 404 | 4046
Fitted lines: x = -0:018t - 48 ) ‘
= -0-155% - 146 g Fixes 1 - 3
Mean velocity = 4-3(*1-3)cm/sec, 167(%8)°T
x = +0-116t -.6.2 )
v = 40152t - Leq ) Tixes 3-8

53 20+ 5)cmy/sec, 037(*3)°T

1]

Mean ﬁelocity

*  Poor fix (0-5km).



SERTAL

FLOAT DESIGNATION: V16 Date and time laid:

No:

80
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SERIAL Not &e
FLO4T DESIGNATION: V16 Date and time laid: 0905/ 25.11.60
Position laid: 32° 14'+«1N Displacement origin: 32° 15' N

64° 351.T¥ 64° LO' W
Naovigation based on: Land fixes
Estimated accuracy of positions: * Oe3km (relative)
Depth(m): Hominal Observed S.D. S.D.(mean)
1200 1200 210 *+60
. Hours . .
Fix Time | aiy Position Since | Displacement(lam) Residuals
Date | GMT - ; +E= +N-8
No. ) Lat.N. Long.?, Laid X ¥y
- & X y
(t)
1 25.IT | 1404 | 32°1L 1+ 4{64°39 1.3 5e1 +1e1 4.2 | 0.4 0+0
2 25,71 | 16541 32°44'.7]64°387 7-9 +2¢1 -0+6 +0¢2 | 404
3 | 25.IT | 1941 32°14'-7[6L°381«3 | 10.7 | +2-7 -0e6 | +0:4| 0+0
L 26,11 0013 ] 32°14'5164°38".1 15.2 +3%0 ~0-0 ~0¢2 | =07
5 26,11 | 0705] 32°15'4164°37'+3 2241 +43 +0+7 00 | 404
6 20,11 1425} 32°20'.7{6L°29 1.8 984 +158 +10+6 omitted
Pitted lines: x = + 0+153t + 0-8 ) 5
y = 40128t - 241 % Fixes 1 -6

Mean velocity = 5¢5(%0-1 )om/sec, 050(*1+1)°T

x = + 0172t + 0:5 )
y = +0:091t - 1:6 % Fixes 1 -5

Mean velocity = 5-L{*0+7)cm/sec,062(£8)°T

* Hours since 0900/25.II.60

0




SERIAL No: 80

FLOAT DESIGNATION: V16 Date and time laid: 0905/25.1I1.60
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SERIAL No: 81

FLOAT DESIGNATION: V1l Date and time laid: 0925/25.11.60
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SERIAL Nos 81

FLOAT DESIGNATION: V14 Date and time la id: 0925/25.11.60
Position laid: 3%2° 15'«1 N Displacement origin: 32° 15' N
6L° 38'-4 W 64° 4O W
Navigation based an: Land fixes
Estimated accuracy of positions: * 0-3 km (relative)
Depth(m): Nominal Observed S.D. 3.D.(mean)
1200 1310 +230 *80
. Hours . - ]
Fix Time Fix Position Since Dlsglacemantgﬁm) Residuals
. Date GMT . o - s +B=ii H=3
No. N Lat .N. {Long.%. Laid bd ¥y
- ® x y
(t)
1 25.IT | 1404 | 32°15'+7164°37"' <7 51 +3+5 +1+3 0:0 |+0e4
2 25,11 | 1654 32°15'.6}164°37" 4 7°9 +hs 7141 0.0 [-0+2
3 25.11 1951 | 22915'+9]64°37 1«0 10-7 FURYS +1-7 -0-2 { 0-0
I 25,11 0013 ] 32°46'-0]64°36'+0 152 +6¢3 +1+8 +0°4 |-0-6
5 26,11 0705 | 32917141} 64°35%.2 221 +7°5 +3°9 -0+2 | +0-4
6 29.IT | 1125} 32°21'+5164°29 4 | 98:L | +16°5 +12:2 omitted

Fitted lines: b4

y

1}

+ 0134t + 3.5 )
+ 0120t + 045 % Fixes 1 -6

5.0( ¥0+2) cm/sec, OLE(*1+5)°T
+ 0246t + 2.2 )
+ 0154t 4+ 01

Mean velocity =

1 -5

Fixes

1}

Mean velocity = 8¢1(*0:7)cm/sec, 858(6)°T

*  Hours since 0900/25,II.60

12



SERIAL No: 81

FLOAT DESIGNATION: V14 Date and time laid: 0925/25.1I1.60
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SERIAL No: 82

FLOAT DESIGNATION: S9 Date and time laid: O955/25.II06O
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SERTAL Nos 82

FLOAT DESIGNLTION: S 9 Date and time laid: 0955/25.11.60
Position laid: 32° 13'«-8 N Displacement origin: 3%2° 15' N
64° 380 W 64° 40 W

Navigation based on: Land fixes

Estimated accuracy of positions: =% 03 km (relative)

Depth(m): Nominal Observed S.D. S.D.(mean)
1200 1290 210 *60
. Hours .

Fix T%me Fix Position 2ince Dlip%acement(km) Residuals

Date GMT . oo . N +N-3
No. ) Lat.N, |[Long.¥. Laid b4 y

- * x 5
(%)

1 25.1T 1404 | 32°141.3164°371.5 5e1 +3+9 1.3 0.2 0-0
2 25.11 1650 | 32141« 6]64°371.0 749 +Le6 =09 0.C | -0-2
3 25.11 2014 | 32°151'.2]6L4°361.5 112 | 45-5 +0+3 402 | 404
4 25,1 | 0013 | 32°15'.2]6L4°36'+0 1502 | 463 +04 +0:4 | =02
5 26,11 | 0705 ] 32°162.1164°351.5 22+1 | 47+0 +1+9 -0-2] 0-0
6 29,11 1240 | 32°24.'.5164°28"' "1 99«7 | +18-5 +17-6 omitted

+ 0150t + 36 )
+ 0°2006 - 241 ; Fizes 1 -6

Fitted lines: x

it

6:9(*0+1) em/sec, 037(,+0+6)°T
+ 02184t + 32 )
+ 0:185t - 2.2 %

Mean velocity

Fixes 1 -5

< M
i

Mean velscity 7-2( *0-6)om/sec, O45(*11)°T

* Hours since 0900/25.II.60

15



SERTAL No: 82

FLOAT DESIGNATION: S9 Date and time laid: 0955/25.I1.60
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FLOAT DESIGNATTION: vi5 Date and time laid:

N 2

1438/28.111.60
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SERIAL No: 83

FLOAT DESIGNATION: V15 Date and time laid: 1438/28,1II.60
Position laid: 32° 16'.2 N Displacement origin: 32° 15' N
6L° 42'-9 W 640 L5 W
Navigatien based en: Land fixes
Estimated accuracy of positions: * @3 km (relative)
Depth() s Nominal Observed 3.D. S.D.(mean)
400 310 +50 22
. Hours .
Fix T%me Fix Position Since DlsR}acement(km) Residuals
Date GMT " - . +B- +N-5
NO. L}_ IJat.i\T. LOng o‘i"}‘o Lald X y
- X y
(t)
1 | 28.11T | 1753 | 32°151.9{64°L31 .6 3.3 | 42:2 #17 | +141] 4105
2 28,III | 2030 { 32°15'+ 2| 6Lk " L 59 +1+0 4043 | 407} +0-4
3 | 28.III| 2330 | 32°14'+6{6LOLU5"+6 8:9 | -0+9 ~0-7 | -0:kf -0-2
4 29.III| 0536 | 32°1L"1+216LOL6"+6 15-0 -2k -1+5 -0-0} -0-2
5 | 29.TII| 080& |32°13'+9|6L°461.9 | 17.5 | =-3+0 ~20 0:0{ -0-4
6 | 29.IIT| 2129 |32°12'e4j6LOUO -9 | 30:9 | =7+7 L7 | 0.7 1.3
7 30,IT1 | 1258 | 32°111.6{64°531 <L | L6l | -13-2 -6¢2 | ~1.9] -0-7
8 | 30.IIT| 1809 |32°111+6{64%541.0 | 516 | =141 62 | 1.1} -0-2
9 31,IIT{ 1140 | 32°1112|64°55%.0 69+1 | =157 =71 201 41.3

Fitted lines:

Mean velocity

< MW

1]

- 0291t + 2-1
- 0-132t + 47
8-9( #0-5)cm/sec, 246(*1+9)°T

18



SERTAL No: 83

FLOAT DESIGNATION: Vi5 Date and time laid: 1438/28.I1T.60
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SERTIAL No: 84

FLOAT DESIGNATION: S11 Date and time laid: 1122/29.I11.60
=
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SERIAL Nos 84

FLOAT DESIGNATION: S 11 Date and time laid: 1122/29.III.60
Position laid:; 32° 20'N Displacement origin: 32° 20'N
65° 02 65° 00'W

Navigation based on: Land fixes

Estimated accuracy of positions: % 0-3km (relative)

Depth(m): Nominal Observed S.D. S.D.(mean)
L00 440 +170 60
. Hours |
PFix Tine Fix Position Since Dlsg}acement(km) Residuals
Date GMT w . +E-4 +N-8
No. Lat.N, Long.W. Laid X y
=4 x N4
(t)
1 29, IIT{ 1403 | 32°21'+1{65°01'.2 2¢7 | =148 +21 40«4 | 40-2
2 29,III] 1730 32°21'+8165°01 -1 61 =17 +32 -0:2 | 404
3 30,ITI] 0123 | 32°22'+4|65°00"'+2 14«0 | -0+3 +h4e 5 -0-2 | -0-6
L 30,III| 0841 | 32923'.6[64°59 1«3 21¢3% | 4140 +6-7 ~0+2 | =046
5 0.,IIT} 2252 3292612164057 ) 355 +le +116 +0e4 | 404
6 | 31.III] 06181 32°27'+3[64°56'+9 | L42:9 | 449 +13.5 | 0.2 +0:2

+ 0179t - 246
+ 0:288t + 11
Mean velocity = 9-4(*0+3)cm/sec, 032(*0+3)°T

Fitted lines:

»
]

21



SERIAL No: 8L

FLOAT DESIGNATION: St1 Date and time laid: 1122/29.1I11.60
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FLOAT DESIGNATION: V20 Date and time laid:
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SERTAL No: 85

FLOAT DESIGNATION: V 20 Date and time laid: 1129/L.IV.60
Position laid: 32° 31'.9N Displacement origin: 32° 30'N

6L4° 36140 6L4° 35'W
Navigation based on: Land fixes
Estimated accuracy of positions: * 0.3km (relative)
Depth(m): Nominal Observed 5.D, $.D.(mean)

400 630 250 10

Hours . , .
. , dual
Fix Date gﬁe Fix Position Since DiEsE%aoemenfl(\Ilfg) R;& h ys p
Ne, | 2 . | Lat.N. |Longd. Leid ‘ :
‘ (t) * Y

1 LIV 1558 32°30'+9] 6493411 Le5 +1e3 +1+7 0.0} -0-2
2 L4 IV 19361 32°30'-L4464°33".5 81 +2: 4 +0°7 —0+6 | +0-4
3 LIV 2325] 32°291.6}64°311.7 11.9 $5¢2 ~0+7 04 | 4046
L 5.0V 06L3] 32°271'.0]64°29':0 192 +9+5 -5:6 +0+9 | ~1+1
5 5.1V 1025] 32°26'+6{6,°28*-8 2249 +9+8 -6+3 -0<6 | -0-2
6 5.IV 1448} 32°25'-9164°271.2 27-3 1 +12+3 =746 —0:2 | 4+0°6
Fitbed lines: x = + 0094t - 1.0

y = = 0443t + 40

Mean velocity = 18-4(*1:0)cm/sec, 132(*1.1)°T

2k



FLOAT DESIGNATION: V20

SERIAL

Date and time laid:

12+
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SERTAL Nos: 86-89

FLOAT DESIGNATIONS: St2(laid 1345/13.IV.60), S6(1laid 0852/
14.IV.60), V21(laid 1102/14.IV.60), S10(laid 2004/16.IV.60).
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SERTIAL No: 86

FL.OAT DESIGNATION: S1i12 Date and time laid: 1345/13.IV.60.

3
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SERILL Wor 86

Mean velocity =

8+7(*02)em/sec, 195(*2)°T

28

FLOAT DESIGN.TION: S 12 Date and time laid: 1345/13.IV.60
Position laid: 31° 51'.06N, 67°31'«25¢ Displacement origin: 32° 00'N
(2-0km W, 16+5km 8) 67° 30"
lavigation based on: Leran C
Estimated accuracy of positicns: * 02 km
Depth(m): Nominal Observed 5.D. S.D«(mean)
2000 1782 420 *100
. Hours . .
Fix T%me Fix Position Since DlsR%acementQK?) Regiduals
. Date GMT N oy . +E-4 +N-5
No. N Lat.,N, Long.w. Laid bd y
(t)
1 13,0V | 1717 31°50'+78]67°311«66 ] 3¢5 | -2+56 -17-0 02 | +0+5
2 13,1V | 2033 31°49'+82{67°31"+64 | 68 | -2-6 -18-8 +0+1 | -C-3
3 14, IV | 0635] 31°45'+19]67°321.00 | 16-8 | =3+1 -21-8 +0+4 | -0-3
L 14,IV | 1636 | 31°47'+.0867°32'-80 | 268 | ~4- 4 -23+9 0:0 | +0+6
5 15,1V | 06481] 31°LL'+31[67°933'+32 | 41.0 | =5+2 ~29-0 403 | ~-0:2
6 16,1V | 1100 31°391+36{67°36'-07 | 69-2 | 9+6 -38-1 -1.71-0-8
7 | 17.IV ; 0946 31°36'.L8]67°35'51] 92-0 | -8:7 =43+5 | +1+1]40:6
Fitted lines: x = = 0083t -~ 2.1
= —0'301t —16'14-




FLOAT DESIGNATION: Sé6

SERTAL

No: 87

Date and time laid: 0852/14.IV.60.

1242/14

1820/14
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FLOAT

Position laid:

Estimated accuracy of positions:

DESIGN.TION:

S 6

(5+7km 7, 10+0km S)
Navigation based on: Loran C, except fix 3 (Radar on anchored buoy)

Date and time laid: 0852/14,IV.60
31° BL1.59N, 67° 33t.62 7 Displacement origin: 32° 00'N

67° 30

+ 0«2km, except fix 3 (* O-3km approx)

SERIAL Not

Depth(m): Nominal Observed S.D. S.D.(mean)
2000 3270 950 +350
| . Hours .

Fix| D Time Pix Position Since Dlﬁip%acement( km) Residuals

. ate GMT . R ) +N-3

No. -l Lat.N. Long.i. Laid % b ¢ y
(t) v

1 14.IV | 12421 31°531499{67°34 .07 | 3-8 ~6ely =111 +1e1 | 406

2 14, IV | 1820 | 31°53%«0L167°34'«75| 95 =7+5 ~1249 +07 1 407

3 15,1V | 1027| 31°481+94|67°37155 | 256 | =119 -20+ 4 ~1s9 ] 1.4

L 16.IV | 0757 31°45'.48{67°38%6% | 471 | =136 -26+8 ~1+2] 06

5 17.IV | 1129 | 31°411<21{67°39'410 | 746 | =143 ~3L7 +1+21 407

Pitted lines: x = - 0113t - 7-1

y = = 04336t - 104

9+8( *0-6) om/sec, 198( £4)°T

liean velocity
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SERIAL No: 87

FILOAT DESTGNATION: S6 Date and time laid: 0852/14.IV.60.
N km
-12-
-14+
_]6-4
E
~18+ -=6
-20+ --8
~-22- --10
~24+ - ~12
-26- --14
-28+ -=16
W
..30-
- 32+
-34-+
S 1 .
0O hr 20 40 60 80

31



FLOAT DESIGNATION: V21 Date and time laid

SERIAL No: 88

: 1102/14.1IV.60,

31° 47N

s
o
™
N
0
N -10 t \
» 1436/14
km 1956/14
-20-
0847/15
=30+
4/16
-40+
0843/17
_.50... ,
0901/18
S t T
-0 km O 10
\"Y

32




FLOAT DESIGNATION:
31°531.68N, 67°28'+97v

Position laid:

v 21

Date and time laid:

Displacement origin: 32°00'N

SERTAL No: 88

1102/14.,IV.60

(1+6kmE, 11+7kmS) 67°30 "W

Navigetion based on: Loran G
Estimated accuracy of positions: ¥ O-3km
Depth(m): Nominal Observed S.D. S.D.(mean)

4000 3940 *870 260

. Hours .

pix| | Go®|  Fix Position Since Di;f%a°emenf§§§) Residuals
No. ' Lat.N, Long.W. Laid ' X y

-4 x v

(t)

1 14, IV | 1436 | 31°953'.16]67°28'4871 3+6 | +1-8 -12+6 #1711 411
2 14, IV | 1956 | 31°511+38167°29'+13] 8:9 | +1:4 159 +15] 401
3 15,1V | 0847 | 31°47'+93{ 6793213} 21.8 | -3-4 ~22+3 -2+8| -0-7
Lo 16DV | 1014 ] 3141171167932 <33 47+2 | =37 -33.8 | -2:0] -1.2
5 17.IV | 0843 | 31°37'+18]67°31'-42] 697 | ~2:2 4242 +0°5| +0-1
6 18.IV | 0901 { 31°311.751 67°34 1711 9L+0 | -2+7 -52¢2 +1.0} 406

Fitted lines:

Mean velocity

< MW

- 0043t + 0-3
- 0433t

- 1241

12+1(*0+3) cm/sec, 186( #3) °T
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SERIAL No: 89

FLOAT DESIGNATION: S10 Date and time laid: 2004/16.IV.60,

<
o)
™
N
P
N
=307 063917 l
km |
1340/17
-324 /
_34-
31°41'N
_36-
- 38-
S 0657/18
14
-2 O km 2
wW E
N -30
km
-32+ E 2
km
-34- O+
- 36 K
wW T
O hr 20 40
- 38-
S
L




SERTAL No: 89

FLuAT DESIGNATION: S 10 Date and time leid; 2004/16.IV.60
Position laid: 31°45'+69N, 67°30's2LW Displacement origin: 32° 00'N
(O« Lkmw, 26+4kmS) . 67° 30'W

Navigation based on: Loran C

Estimated accuracy of positions: * 02 km

Depth(m):  Nominal Observed S.D. S.D.(mean)
5000 L710 40 *240
0 Hours| .. _
Fix Dat gﬁ;e. Fic Position Since ! Dlggéaoemenf§§g) Residuals
No.| ~2%® ! Lat .N. Long.W. Laid +a=t x y
WA x y
(t)

1 17, IV | 0639} 31°43'+59{67°30'+22 ] 10+6 | -0+4 -30+3 ~0+9 | =05

17.IV | 1340 31°42'.88]67°29'430 | 17+6 | +1-1 -31+6 +1+2 | +0-7

18.IV I 0657 31°3431498167°31'e27 1 34.9 | ~2.0 -38+8 =0l | =02

i

- 0:087t + 14
- 04362t - 259
10+4{ ¥1-5)cm/sec, 194(*13)°T

Fitted lines:

< M
u

i

Mean velocity
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FLOAT DESIGNATIONS:
(1aid 1435/14.V.60),

S13(1aid 1037/2.V.60),
V19 (1laid 0915/15.V.60),

SERIAL Nos: 90~94

S14(1aid 1735/2.V.60), S15
S16(1laid 1632/15.V.60),

31°38’N

-0
N
IS
o
-]
o

N\ /OE ol?

69,

36




SERTAL No: 90

FI.LOAT DESIGNATION: S13  Date and time laid: 1037/2.V.60.

67°19° W

N 31°35'N

8- i?:zgg
1347/2

S 6 T I )
km 16 18

w - E

18

km W
?//

16

144

12

0 20 hr
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SERTIAL No:

FLOLT DESIGNATION: S 13 Date and time laid: 1037/2.V.60
Position laid: 31°935'-54N, 67°16'+850 Displesement origin: 31°30'N
(20+8kmE, 10+ 2kmN) 67°30'W

Navigation based on: Loran C

Estimated accuracy of positions: #0-3km

Depth(m) : Nominal Observed S.D. S.D.(mean)
2000 * - - -
o { Hours| n. |
Fix Date gﬁe Fix Position Since Difs:g%acenxenj%lfg)
No. _ Lat.N. Long.¥. | Laid '
-ly x v
(t
2.V 1347 | 31°33'«731 67919194 3.2 | +15-9 +6+9
2 3.V 0804 | 31°34'«25 67°19'-20: 21eh | 4171 +7+8
Mean velocity, Fix 1-Fix 2 = 23 cm/sec,053°T
%

Not enough fixes for useful depth estimate

38
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SERTAL No: 91

FLOAT DESIGNATION: S1/4 Date and time laid: 1735/2.V.60.

<
o
N
» 0.
N
4671317/3
km \0"3"/ 3 |
» 31°54'N
2010/2
S
LA | §
km 16 18 20
W E
N 461 E
km|
k
m 184
44
S T
0 20 hr . 16+
| w | :
0 20 hr
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FLOAT DESIGNATION:

S 14

Position laid: 31°53'.55N, 67°18'-10W
(187xkm E, A43+5km N)

Navigation based on:

Estimated accuracy of positions:

Date and time laid: 1735/2.V.60

Displacement origin:

Loran C except fix 2 (DR + Loran
+ 0+3km, except fix 2 (* 1km approx).

31° 30'N

67° 30'W

SERTAL No: 91

Depth(m): Nominal Observed S.D. S.D.(mean)

2000 1960 550 +220

. Hours R
Fix Time Fix Position Since D1§p}acement(km) Residuals
Date GMT - . +E-W +N-S
No. ) Lat.N. Long.¥. Laid x ¥y
(t)
¥

1 2.V 2010 | 31°53'.82 67°17'+84| 246 +19+¢1 +4pe 0 +0+4 | =01
2 3.V 13171 31°54'+60167°20%<10} 197 | +15:5 +45+5 ~1+6 | 40+5
3 3.V 1930 | 31°541+35[67%181.761 2549 | +17+7 +450 412 ] -0-3
Fitted lines: x = = 0-092t 4+ 18-9

vy = 4 0:052t 4+ L4heO

Mean velocity

»

2:9( #2:9)cm/sec, 300( *27)°T

adj. for mean systematic difference from Loran C:



SERTAL No: 92

FLLOAT DESTIGNATION: S15 Date and time laid: 1435/1L4.V.60.

<
o)
N
N
b
N
167 123119 [ 1316/18
) 1027/17
m
1430716 1 31°38'N
14~
06:|38/15
S ]2- I
| ] 1)
4 6 8 km
W E
16 > 4—%q
km g
~
144 D
12-
10-
8-
4 L ) ¥ J ]
O hr 20 40 60 80 100 120

L1



SERTIAL No: 92

FLOAT DESIGN.TION: S 15 Date and time lail: 1435/14.V.60
Position laid: 31°36'+35N, 67°26'+84@ Displacement origin: 31° 30'N

(540 km B, 11¢7 kmN) 67° 30'W
Navigation based on: Loren C
Estimated accuracy of positions: % 0-2 km
Depth(m): Nominal Observed S.D. S.D.(mean)

2000 1880 +320 *80
Fix Date gﬁge Fix Positiogh g;;i: Di;g%aoemenﬁ%%g) Rosiduals-
No. ol Lat.N. Long.W. Laid % v x y
(£)

1 14,V 1749 | 31°36'+54{67°26168 | 32| 45+2 +12+1 -0+51-0+9
2 15.V 0638 | 31°371'35[67°26'+55 | 160 | +5°5 +136 -0+4 | +0-2
3 16.V 1430 | 31°381-11{67°25'+62 | L7-9}| +6+9 #1540 +0+7 | 40+7
Lo |17V 1027 | 31938146 6792548 67-9 | +7-2 +15+6 +0+8 | +G-7
5 18.V 1316 | 31°38'+50{67°25'«73| 947 | +6-8 +15-7 +0-2] 0-0
6 19.V 1231 | 31°381.53]67°261+22{ 1179 | +6-0 +15-8 -0+9 | =0+6

Fitted lines:

Mean velocity

il

i

il

(@]

+ 0010t + 57
+ 0030t + 129
«9(20+2) cm/ sec, 018( +13) °T




SERTAL No: 93

FLOAT DESIGNATION: V19 Date and time laid: 0915/15.V.60.

2
)
N
N
S
31°52/N
1247/15
S 38 Y +—
4 é 8 km
W E
N 42—
km
40+
S 38 — ' : —
0 hr 20 40 60 . 80 100
E 8

T ;
0 hr 20 40 60 80 100

43



FLOAT DESIGNATION:

vV 19

Position laid: 31°50'.86N, 67°26'-83#

Date and time laid: 0915/15.V.60

Displacement origin: 31° 30'N

SERIAL No: 93

(5+0kmE, 38+«5kmN) 67° 30"W
Navigation based on: Loran G
Estimated accuracy of positions: * @-Zkm
Depth(m): Nominal Observed S.D. S.D.(mean)

2000 1890 +,00 +100
Fix| o | Pix Position gg;i: Di§§§a°emenf§f§) Residuals
0. -l Lat.N, Long, %W, ?i:;.d < ¥ b'd h4

1 15.V | 1247 31°51'+25|67°26'+85] 35 | +5:0 +39°3 | -0+7]-0-7
2 16.V 0653 | 31951174l 67°25'-90| 216 | +6-4 +40-2 +0+4 | 00
3 16,V 17241 31°511.92} 67°25'+91] 32-2 | +6+4 +40+5 +002 1 403
L 17.V 1328 | 319521371 67°25'+82] 52:2 | +6+6 +41e3 +0°1{ 40+9
5 18.V 1008 | 319521« 14f 67°25'+18| 72:9 | +7+6 +40+9 +07 | 40-4
6 19,V 0950 | 3195154 67°25'-79| 96:6 | +6+6 +39+8 | -0+7 -0-9
Fitted lines: x = + 0-017t + 5:6

y = + 0:007t + L40-0

Mean velocity

]

0+ 5( 20+ 2) cm/sec, 069(*27) °T




SERIAL No: 94

FLOAT DESIGNATION: S16 Date and time laid: 1632/15.V.60,

N 52
km

50+

48-

44+

42+

40+

36+

34~

32+

+2l24/16

1122/16

1924/15

1841/18

31°52’N

S 28

) LJ T LA

-18 -1 -14 -12

L5 -



FLOAT DESIGNATION:

S 16

Position laid: 31°45'+19N, 67°38'-93¢

SERTAL No: 9L

Date and time laid: 1632/15,V.60

Displacement origin: 31° 30'N

(141 ki, 28+1 km N) 67° 30'W
Navigation based on: Loran C
Estimated accuracy of positions: * 02 km
Depth(m): Nominal Observed S.D. 5,D.(mean)
2000 1780 +280 63
s Hours .
Fix |p.. | conc | Fix Position | Since Di splacement{ kn) Residuals
No. [P8te 1 GT |y ¢ N, ilong.W. |Lasa | -5 x
. _4 eNo g- . x y y
(t) o
1 15,V 1924 | 31°451°52167°391.28 | 2¢9 | 146 +287 | +0+6 | 408
2 |16,V 1122 | 31°471+.70{67°411«17 | 18:8 | =17+6 +32-7 -09 |11
3 |16,V 2124 1 31°501«10{67°411'+50 | 28+9 | —18+1 +37+1 ~0¢5 { -0+5
L | 17.v | 0638 | 31°521+66|67°411:25 | 38+1 | -17-7 shieg | #3:8 1402
5 |18.V 004l | 31°561.60[67°371+80 | 56+2 | -12+3 +49.2 01 | +1-4
6 118,V 0742 | 31957+ 16]67°36%467 | 632 | -10+5 +50¢2 -0:2 | +0+5
. te . b . O¢1 | =11
7 |18,V | 1841 | 31°571.90]67°3L'-38 | Th2 69 #5146 [ *500 | 700
8 118.V | 2310 | 31°57'-30[67°33'+40 | 78:6 | 54 +50+4 | +0-2|-0-2
g |19,V 0742 | 31°561+50167°31'.88 | 87+2 -3+0 +9+0 +1+9 | +03
10 | 19.V 1616 | 31°5513L167°331+38 | 957 -5¢3 +46.8 =12} =01
Fitted lines: x = - 0:092t - 150 )
g = 403716 + 269 3 Fixes 1 - 4
Mean velocity = 10<6{1+3)cm/sec, 346(*5)°T
x = 40297t - 29:0)
v = 40-27ht + 3203 g F%xes L -7
Mean velooify = 1_1-2(11,‘1)Qm/§e91, 047( 36) °T
X = + 0-087¢ - 12+k )
v = = 0215t 4 67+5 g Fixes 7 - 10

Mean velocity

i1

6+5( +1+1) om/sec, 158(*23)°T



SERTAL No: 9

Date and time laid: 1632/15.V.60.

FLOAT DESIGNATION: S16
N 52
kﬁ\ e;b
504
E
48- - -2
. km
>
46~ / - -4
&
() (J
44+ - =6
®
42 - - -8
407 --10
@

38+ L

4 10
36+ --14

(J
34~ --16
L
32- “ .-—]8 .
w
30+
S 28
0 hr 20 40 60 80 100



FLOAT DESIGNATIONS:

v35(1laid 0709/27.V.60), J(laid 1029/28.V.60),

v32(1aid 1545/29.

SERTAL Nos: 95-98

V.60), V34(1laid 1315/2.VI.60).

C

62°00’' W

-0
N
=
o
b= 00
o

-35°10’N

“\\

48




SERTAL No:

95

V. 60.

FLOAT DESIGNATION: V35 Date and time laid: 0709/27.
N
0+
km
~10+
35°35’N
-204
-304
8—40 11 T
-10 0O km
E
0
km
=10+
-20+
-40 ™
0 hr 20 40 0 0 100 120

49




SERTAL No: 95

FLO4T DESIGNaTION: V 35 Date and time laid: 0709/27.V.60
Position laid: 35°42'-0 N, 62°54'-0W  Displacement origin: 35° 42' N

(approx) 62° 54" W
Navigation based on: ZLoran C
Estimated accuracy of positions: * 0¢3 km
Depth(m): Nominal Observed 5.D. S.D.(mean)

3000 2950 *850 +300
Pix| o Tine | Fix Position ?2;25 Di;ﬁéacemenfﬁfg) Residuals
No. Z) Lat.N, Long.W. %i:)l.d % v x y
1 27.V 1108 | 35°41'+8 | 62°54'+5 40| =0-7 0.4 +1+8 ] -145
2 27.V 1533 | 359411.3 | 6295612 el =33 1.3 -0¢3 | -1.0
3 27.V 1937 | 35% 113 | 62°56'+6 12:5| =39 -1.3 ~0+5 | +0-2
b 28.V 063l | 35°391+8 | 62°56'7 2304 | ket =l 404 | +0+8
5 29.V 0708 | 35°361+5 | 62°59'+6 L8+0| -8+5 1042 —i+6 1 42:2
6 30.V 1907 | 35°29'+8 | 63°01'+6 84e0 | =11+5 -22:6 -1+1 1 +0.9
7 1.VI 0728 | 359224 | 63°02'+3 | 1203 | 126 —36+2 #lel | =106
Fitted lines: x = = 0:098t - 22

y = = 0307t + 23

i}

Mean velocity

9+0(#0-4)cm/sec, 198(*2)°T
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SERTAL No: 96

1029/28.V.60.

FLOAT DESIGNATION: J Date and time laid:
" -
v
o
N
0
N

35°10'N

U J ¥ ||
-30 -20 -10 * 0 km 10
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SERTAL No: 96

Date and time laid: 1029/28.V.60
Displacement origin: 35° 32'.0 N

FLOAT DESIGNATION: J
Position laid: 35°32'-0ON, 62°32'.7W

62° 32'-7 W
Navigation based on: Loran G
Estimated accuracy of positions: * 0-5 km
Depth(m): Nominal Observed S.D. S.D.(mean)
3000 2600 0 10

gix Date g;;e Fix Posﬁxion\_ gﬁ;ﬁ: Digg%acemenf&fg) Residuals

Oe _l Lat.N, Long.W. %:%d < . X y
1 28.V 1400 | 35°30'+8 | 62°33"-1 3e5| =046 ~2:2 ~2¢1 [ =19
2 28.V 1904 | 35°30'+5 | 62°331.6 86| =13 -2+8 -2¢0 | =09
3 29:V 1156 | 35°28'+3 | 62°34'.5 254 -2-8 648 —0+6 | 40°L
4 30.V 1336} 35°24'+6 | 62°35'+3 51e1| =39 =137 426 | +1+7
5 31.V 1824 | 35°19'.8 | 62°38'.3 7991 =8+5 ~22:6 +2:9 | +1.9
6 I.VI 1228 | 35°16'«1 | 62°40" -4 980} -11+6 =294 +2+8 | +0-8
7 3.VI 1943 1 35205 7«5 | 62°49 el | 153+2] -25+3 ~49+0 -1e6 ] =1+3
8 L VT 1849 | 35%01'.9 |62°52'1 | 176+3] =296 -55¢6 -2:0 | =06

Fitted lines:

Mean velocity

it

It

- 0168t + 2-1
- 0317t + 0-8

10+ 0( 20+ 3) cm/sec, 208(*2)°T

52




€a

24

, A
O hr 20 40

FLOAT DESIGNATION: J

24

Date and time laid: 1029/28.V.60.

T | Y T
100 120 140 160

$ON IVIYES

96



SERTIAL No: 97

FLOAT DESIGNATION: V32 Date and

3
N
&
0
N
O-
km
35°12/N
- 204
S =30 T T
0] 10 km
w E

time laid: 1545/29.V.60.

. ! L ]
20 40 60 80 100 120 140

hr



FLOAT DESIGNATION:

v 32

Position laid: 35°18'-4ll, 62°10'-8W

SERIAL Nos 97

Date and time laid: 1545/29.V.6C
Displacement origin: 35° 18'+«4 N

67 10'-8 W
Navigation based on: Loran C
Estimated accuracy of positions: * 0<5 km
Depth(m): Nominal Observed S.D. S,D.(mean)
3000 2640% 3900 +300

Fix| pore | ca |  Fix Position §§§§§, Di§§§a°emenf§f§) Residuals
No. -l Lat . N. Long.We. %:;d < ¥ X y
1 29,V 19301 35918'«1 | 62°10'+7 3.8 40-2 ~-0-6 ~0eli | 406
2 30V | 0733 35°161+1 | 62°09 'L | 15-8] +2-2 43 04 | =0-7
3 31.V 1110 | 3513143 | 62°07'+6 | 434 | +4+8 9k | +0.21{-0-2
L | 1T | 2006] 35°09'.9 | 62°05'«7 | 76-L| +7-8 -15-7 | =% jg;g
5 | 2.VI | 0830 35°09'-6 | 62°06'-1 | 88-8] +7-2 -16+3 | +G-8} +0+5
6 3.V 1245 | 35°07'+5 | 6290918 | 117+0| +1¢5 -20+2 | =06} 40+9
7 4VI 1130 | 35-0L'+9 { 62°11te5 | 139.8| 11 72500 1 40-2f 07
Fitted lines: x = + 0-101t + 0-2 )

g = = 0:202t = Oeh g Fixes 1 - 4
Mean velocity = 6+3(0+3)em/sec, 153(*1)°T

x = - 0-151% +ﬁ9-8; )
y o= - 0-1kTt = 3.7 ) Fizxes L4 - 7

Mean velocity

5.9(*0-5)am/sec, 226(*3)°T

Omitting one reading,
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SERTAL No: 98

FLOAT DESIGNATION: V34 Date and time laid: 1315/2.VI.60.

S
AN
P
0
N 4
kml1647/2 0620/4
2=
35° 06’N
0655/3
SO T
-2 0] 2 km
W E
km ,5
24 S
E‘W
0-
-2 T L
0 20 40 hr
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SERTAL No: 98

FLOAT DESIGNATION: V 3L Date and time laid: 1315/2.VI.60
Position laid: 35°05'+«L4N, 61°36'.9% Displacement origin: 35% 05'+4 N
61° 361.9 W

. . 5
Navigation based on: Loran A

Estimated accuracy of positions: * 1 km

Depth(m) ¢ Nominal Observed S.D. S.D.(mean)
3000 3040 +330 50
\ Hours .
Fix Date gﬁ?e Fix Position Since Diggéacement§§g) Residuals
No. - Lat.N. Long.W, Laid ' x vy
(t) * Y

2,V1 1647 | 35°06'+8 | 61°37'-8 3.5 | =143 +2-6 -0+9 | +0+6

3.VI 0655 { 35°06'0 | 61°35'+7 | 17-7 | +1+8 101 el 1100

L VI 0620 | 35°061.8 | 61°361+2 411 +1 1 +2+6 =05 | 4G- 4

+ 0:054t - 06
+ 0.006t + 2-0
Mean velocity = 1:5(*1.8)cm/sec, 083(*L6)°T

Fitted lines: X

1}

* Loran C 0K for relative pos. on fixes 1 and 3 but adsolute values doubtful
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