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Introduction

This is the fourth and final volume of data from neuﬁrally buoyant
floats tracked off Bermuda during the "Aries" project. The earlier data
are given in Refs, 1, 2 and 3. Those listed here are from observations
nade in June-fugust 1960, and all except serial nos. 104~109 were in the
neighbourhood of 31%°N, 67%°W. Floats 104-109 were tracked in an area
NNE of Bermuda, near 34°-35°N, 62°W, and showed some exceptionally high
speeds,

As before, the trajectories have been re-numbered chronologically,
but the original degignations of the floats are given as well, Two of
the floats (V36 and V39) were built by G.H. Volkmann, and two (B21 and B25)
by J.R. Barrett.

Navigation was based on Loran-C (Ref.4) supplemented by Loran-A.

Mean velocities have been derived by fitting straight lines to the components
of displacement plotted ageinst time, with the fixes subdivided into two

or more groups as seemed appropriate, The estimated accuracy given for
positions is the relative accuracy. There was a systematic difference
between Loran-A and Loran-C, which has been allowed for, but the latter may

have a systematic error of its own, At Bermuda, the Loran-C differed from

land fixes by approximately 0+5 km.



Serial Mo

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

LIST OF FLOATS

Original Designation Date and time laid
I 0840/18.VI.60
L 1515/18.V1.60
N 1200/19.VI.60
K 1345/20.VL.60
M 1649/21.V1.60
0 1540/3.VI1.60
P 0928/4.VII.60
Q 1328/5.VII.60

H12 164,8/6 . VIT.60
V39 1005/7.VII.60
V36 1112/10.VII.60
R 0935/24.VII .60
U 1338/24.,VI1.60
WX 1248/25.VIT.60
S 1213/26 .VI1.60
Z 1032/11.,VIII.60
v 1112/11 . VIII.60
Y 1150/11.VI1I.60
Sk 1053/12.,VILI.60
B21 1137/12.VI11.60
B25 0955/12.YIII.60
REFLRENCES
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N.I.0, Internal Report No. Di

Caston, G.F. and J.C. Swallow, 1970.
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N.I.0, Internal Report No. D5

Caston, G.F, and J.C. Swallow, 1971,
Serial Nos 78-98, February-June 1968, Tables and Diagrams.
N.I.0. Internal Report No. D6,

Walden, K.G. 1961,

Neutrally Buoyant Floats,

Neutrally Buoyant Floats,

Neutrally Buoyant Floats,

An Interim Loran-C Recelving System.
W.H.0.I., Technical Report lo. 61-22 (unpublished manuscript).



FLOAT DESIGNATIONS:  I(laid 0840/18.VI.60), L(1laid 1515/18.VI.60),
K(laid 1345/20.VI.60), M(laid 1649/21.VI.60).

N(1aid 1200/19.VI.60),

31°50’N
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SERTAL No: 99

FLOAT DESIGNATION: I Date and time laid: 0840/18.VI.60.
0
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SERIAL No: 99

FLOAT DESIGNATION: I Date and time laid: 0340/18.VI.60

Position laid: 31° 40'.88N, 67° 19t'.61¥ Displacement origin: 31° 30'N

(164 km B, 20+1 km N) 67° 30"
Navigation based on: ZLoran C
Estimated accuracy of positions: * 0+2 km (relative)
Depth(m) Hominal Observed S.D. S.D.(mean)
2000 1780 *300 * 60
Fix Date g§§e Fix Position ~ gg;ﬁ: Di;géacemenf%%g) iesiduals
No. - Lat.N, Long.W, Laid < Y X y
(t)
1
11 18,V | 1240 | 31°L1'.05{67°191.92 LeO ] +15-9 +204 +02| ~0+6
2 19.VI 0619 31°4L21.02167°211+20 21+6 | +13+9 +22+2 4021 -1-3
3 20.VI 1311 | 31°45'+15167°23'.50 52¢5 4§ +10-2 +28+0 +0+1{ +0+1
L | 21.VI | 0727 | 31°46'«94]67°241+ 81 70-81 +8-2 +31+3 +0°3 | +0+8
5| 22.VI | 1903 | 31°491:95167°27'+95 | 106-L | +3-2 +369 ~0+6| +1+3
61 23, VI | 1340 | 31°511+30{67%29'+20 | 1250 +1+3 +39 4 =0+ | 411
7 24L.,VI 1435 | 31°53'+051679%11+30 1499 -2+1 +4246 ~0:9 ] 408
8 25,.VI 1252 3195425167932 .40 1722 =38 +Hile 8 0.0} -0-2
9 | 26.VI | 1043 | 31955060 (67%33 %74 | 194.0 | 5.9 | 447+ |  40-5| -0.7
18 27.V1 0530 31°57'+10167735'+ 38 216+8 1 ~8+5 +501 +051 -1.2
Fitted lines: x = - 0116 t 4+ 162
y = + 0142t + 20-5

5¢1( 20+1) cm/sec, 321(%7)°T

]

Mean velocity
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FLOAT DESIGNATION: I Date and time laid: 0840/18.VI.60.
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SERTAL No: 100

FLOAT DESIGNATION: L Date and time laid: 1515/18.VI.60.
2
o
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FLOAT DESIGNATION: IL
Position laid: 31° 55'-62N, 67°19'.86W

SERTAL No:

100

Date and time laid: 1515/18.VI.60

Displacement origin: 31° 30'N

(16+0kn B, 473 km N) €7° 30"
Navigation based on: ZLoran C
Bstimated accuracy of positions: * 0+1 km
Depth(m): Nominal Observed s.D. S.D.(mean)
2000 1840 *+260 90
. Hours . ‘o
Fix Time Fix Position Since D15P3a°°ment\km) Residuals
Date GIT : - X +5-4 +-S
No. ) Lat.N. Long.W. Laid X y
- \ x y
(t)
1 118,V | 1843 | 31955'.93{ 6792030 3+5 +153 | +47-9 -0+31 00
2 [ 19,V | 0915 | 31°56%+88]679201-20 | 180 | +15+4 | +49+7 +0e4 | =0+1
3 1201 | 0956 | 319581.781 67921116 | 42+7 | +13:9 | 4532 0+0 | +0+2
L | 21.VT | 1030 | 32900'+36{67°211+90 | 67-2 | +12:8 | +56+1 ~0+1 | —0+1
Fitted lines: x = = 0043t + 15+8
y = + 0130 t + 47+4

Mean velocity

3.8( 20-1)em/sec, 342(*3)°T




SERTAL No: 101

FLOAT DESIGNATION: N Date and time laid: 1200/19.VI.60.
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FLOAT DESIGNATION:
Position laid: 31° LB'.92N, 67°3L'-62W

N

SERTAL No:

101

Date and time laid: 1200/19.VI.60

Displacement origin: 31° 30'N

(7+3 kmW, 350 kmN) 67° 30'W
Navigation based on: Loran C
Estimated accuracy of positions: * 0-3 km
Depth (m): Nominal Observed S.D. S.D.(mean)
2000 990 *500 +100
Fix Date g$$e Fix Position\» gggg: Digg%acementggeg Residuals
No. _ Lat.N, Long.VW. Laid % v X y
(t)
1 119.VI | 1547 | 31°49'.08[67935'.20 3.8 —-Ee2 | 4353 40+3| 402
2 120,V | 0649 | 3150144 67V36" 20 18+8 -9+38 | +37-8 +0+5) =041
3 1 21.VI | 1403 | 31°53'493]67938'.88 5040 | =140 | +4k-2 0:0] 404
4 {22, VI | 0943 | 31955'+70|67°40" 71 69¢7 | -169 | +47-5 -0+5{ 0-0
5 | 23,V | 1047 | 31°58'-06[67%42'+70 9Le8 | -20:0 | 4518 06} =04
6 | 24, VI | 1158 | 32°00'-56{677°L4'+L9 | 1200 | —22:8 | 45645 ~0-3§ -0+5
7 | 25.VI | 1540 | 32703'-66{67°461-35 1477 | -25.7 | +62.2 +0<1] 0+0
8 | 26,VI | 0728 | 32°05'-23|67°47'-80 | 163:5 | -28+0 | +65-1 -0+3} -0+1
9 | 26.VI | 1857 | 32°06%38|57°LE 1L | 1750 | 286 | +67+2 +0:5] =0-2
10 1 27.vI | 0629 | 32°07'-98[67°45'+13 | 186-5 | -30-1 | +70-2 +0+4 1 40+7
Fitted lines: x = =~ 0120t - 840
¥y = + 0188t + 34k

Mean velocity

10

«2( *01)om/sec, 327(*0-L4)°T




SERTAL No: 101

FLOAT DESIGNATION: N Date and time laid: 1200/19.VI.60.
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SERTAL No: 102

FLOAT DESIGNATION: K Date and time laid: 1345/20.VI.60.
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FLOAT DESIGNATTION:

K

Position laid: 31° 46'.26N, 677 22'.014

SERIAL No:

102

Date and time laid: 1345/20.VI.60

Displacement origin: 31° 30'N

(12+6 knE, 300 kmN) 67¢ 30'W

Navigation based on: Loran C

Estimated accuracy of positions: * 0+2 km

Depth(m): Nominal Observed s.D. 5.D.(mean)

4000 3690 *660 160

gix Date g;?e Fix Positionﬁ gg;:: Di;géacemenf&%g) Residuals

0. _l Lat.N, Long.W., Laid < . X \2
(%)
1 20.VI | 1757 | 31%461+35167%22'.05 Le2 | +12-5 | +30-2 040 | 29
2 | 24.VL | 0700 | 31°48'+15167°22'+08 1721 +12:5 | +33-5 +0-3 | -1o4
3 | 22.VI | 1705 | 31-52'+52{67°22'+66 51e3 1 +11<6 | #4146 +0+1 1 420
L | 23.VI | 1548 | 31°5L'«70{67°23%+25 740 +10+6 | +45+6 -0+4 | +2+8
51 2L.VI | 1638 | 3195613067923 "+66 989 ] +10+0 1 +48<6 04} +2-4
6 1 25.VI | 1043 | 31956'+99167923'+58 | 117-0| +10<1 | +49-9 +0¢1 ] +1-2
7| 26.VI | 1245 | 31958'+08(67°23'+77 | 1430 +9+8 | +51+9 +0-4 | =04
81 27.VI | 1140 |} 31°58'«15167%24 %3 | 1659 +8:9 { +52+0 0«0} .35
i .
Fitted lines: x = = 0022 t + 12:6
= + 0138 t + 3246
Mean velocity = 3+9(#0+5)cm/sec, 351(*0-8)°T

13




SERIAL No: 102

FLOAT DESIGNATION: K Date and time laid: 1345/20.VI.60.
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SERIAL No: 103

FLOAT DESIGNATION: M Date and time laid: 1649/21.VI.60.
2
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FLOT DESIGNATION:

M

Position laid: 319 38'«87N 67° 4O'-00W

SERTAL Nos

103

Date and time laid: 1649/21.VI.60
Displacement origin: 31° 30'N

(157 km W, 16+L kmN) 67° 30'W
Navigation based on: Loran C
Estimated accuracy of positions: * 03 km
Depth{m : Nominal Observed S.D. S.D.(mean)
2000 1680 70 *180
Fix |p . | 2| Pix Position gi;lg: Dig{’.\%a"emenf_l(\ffg) Residuals
No. _) Lat.N. Long .W. %:;d % ¥ X y
21.VI | 1938 | 31°39'+00{67740"'-20 2:8 ~16+1 +16:6 -0-2 0+0
22, VI | 0647 | 31°40'+10{67°41'+10 | 14+0 -17-5 +18-7 +0+3]0-0
23.VI | 0715 | 31°42'+62]167°L3'-94 | 38«4 -22-0 +23+3 -0¢110-0
Fitted 1lines: x = - 0169 t - 154
= + 0188 t + 16-1

Mean velocity = 7-0(*0-3)cm/sec, 318(*2)°T

16




SERIAL Nos: 104-109

FLOAT DESIGNATIONS: O0(laid 1540/3.VII.60), P(1aid 0928/4.VII.60), Q(1laid 1§328/5.VII.60),
H12(laid 1648/6.VII.60), V39(laid 1005/7.VII.60), V36(laid 1112/10.VII.60).
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FLOAT DESIGNATION: O

Date and time laid: 1540/3.VII.6O0,
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SERIAL, No:

104

Date and time laid: 1540/3.VII.60

FLOAT DESIGNATION: O
Position laid: 33° 29'.79N, 62° 01'+25§ Displacement origin: 33° 29'<79N
62° 011+ 250
Navigation based on: Loran C
Estimated accuracy of positions: * 0+3 km
Depth(m): Nominal Observed S.D. S.D.(mean)
2000 1950 +350 +80
Fix | poge g;$e Fix Position gﬁ;i: Digﬁ%acemenfgfg) Residuals
0. ) Lat.N. Long.W. Laid % . bd vy
(t)
1 3.VIT 11920 | 33°29'.9 |62°011'-4 37 -0-2 40:2 | b2 |45-7
2 4L, VIT | 0630 | 33°32'.7 |62°01%-2 104+8 +0+1 +5e L -2:6 | +3+9
3 LVIT {1647 | 33°35'+45]62°02'-05 2541 -1.2 +10-5 ~2:8 | +2¢5
L | 5,VII |1029 | 33°39'.9 l62°01t.25 | 42.8 0-0 +18-7 404 | -0+
5 6.VIT 10914 | 33°45'.7 [62%02'+5 65:6 | =149 294 | +1.0 | =L
6 7.VII 0909 | 33°54'«L [62°0L'-2 89+5 =45 +45+5 +1e1 | =3¢1
7 | 8.vIT |1200 | 34°02'.8 [62%4'+0 | 116:3 | -Le2 4610 | +he3 [-bes
8 | 9.t o720 | 3w090e5 (62205146 | 1357 | =67 | 473k | b0 |-lek
9 110.vIT 11048 | 34°20'.05{62°05"+25 | 163-1 | -10-7 492:5 | +3.0 |-2¢2
10 |10.VIT {1440 | 34°21'415{62°07"+9 167.0 | -10.2 £95:0 | +4+0 | -2-5
11 |11.VIT [ 0719 | 34927'+7 (629091425 | 1835 | =12:2 | 41071 | +3+8 |-0+9
12 [12.VIT | 1420 | 34539 tel (62914147 2147 | -2046 +128:7 | =141 [ 410
13 {13,017 1667 | 36ou9 06 [62°190e2 | 21441 | —27.3 | #147-6 | ko9 |+3:3
14 |14, VIT [1204 | 3L4°557'+5 16272112 260k | -30ek | +162:2 | =5:9 [ +5¢7
Fitted lines: x = = 0111 t + Lok
= + 0631 t =79

Mean velocity

19

17.8( +0-3)em/sec, 350(*1)°T




SERIAL No: 105

FLOAT DESIGNATION: P Date and time laid: 0928/4.VITI.60.
3
0
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FLOAT DESIGNATION:

P

Position laid: 33° 31'«55N, 61°% L3'+L5W

SERTAL No:

105

Date and time laid: 0928/4.VII.60
Displacement origin: 33°31'-55N

61°L3 '« 450
Navigation based on: Loran C
Estimated accuracy of positions: * 0+3 km
Depth(m) : Nominal Observed S.De S.D.(mean)
2000 2058 *E50 +300
pix| o | enel  Fix Position ?2352 Di;ﬁéa°emenf§fg) Residuals
No. iy Lat.N, Long.W. Laid x v X y
(t) ,
1 LVII | 1243 339311.65[61°43 60 3.2{ -0-2 +0-2 =06 | +0+4
2 L VIT 1950 33°321.90{61°43'+60 104§ 0.2 +2'5; -0+3 1 +40+5
3 5.VII | 0620 | 33934'eL [61°43'-9 209 =0+7 +5+3 -0+3 ] 401
L 6. VII | 1200| 33°38'+8 j61°43'+3 505 +0-2 C 4136l +1.9 | -0-8
5 7.UIT | 12361 33°42'.7 |61°45' <45 75¢1f =31 +20+6 ~0+3{ =10
6 9.VIT | 1638] 33952¢.2 161°47'.05 | 127-2] -56 +38+2 | =05} +0-8

Pitted lines: x - 004k t + 05
v + 0303 t = 11
= 8+5(%0+2)cm/sec, 352(*1-8)°T

Mean velocity

21



FLOAT DESIGNATION: Q
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SERIAL No: 106

Date and time laid: 1328/5.VITI.60.

33°40’N



FLOAT DESIGNATION: @
Position laid: 33° 38'-1N, 62% 15'.2W

SERIAL No: 106

Date and time laid: 1328/5.VII.60
Displacement origin: 33° 38'-1N

62% 154 2%
Navigation based on: Loran C
Estimated accuracy of positions: * 0+5 km
Depth(m): Nominal Observed S.D. S.D.(mean)
2000 2250 3950 +380
. Hours .

Fix| . | s |  Fix Position Since Di,gg;%emenjgﬁjg) Residusls
No. | “@ ) Lat.N.  iLong.W. Leid x y
- (t) * Y
1 | s.vIT | 1647 33°38'-35062°151.0 3.3 | 403 +0+5 +0ek | +0+8

6. VII 0630 33938183 [ 627157 17°0 -0-+8 +13 ~0e6 | «1-3

7.11 0557 33CU21e5 162915142 L0+5 0-0 +8+1 30«2 | 405
Fitted lines: x = =-0+003t ~ 01
= + 0214t - 140

5:9(*1+7) em/sec, 359(*8)°T

Mean velocity =

23




FLOAT DESIGNATION: H12

SERIAL No: 107

Date and time laid: 1648/6.VII.6O0.
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SERIAL Nos 107

FLOAT DESIGNATION: H 12 Date and time laid : 1648/6.VII.6@

Position laid: 33° 44 '-15N, 62° 08's45 W  Displacement origin: 33° LL4'+15 N
62° 08'<45 W

Navigation based on: Loran C

Bstimated accuracy of positiens: * 1 km

Depth(m) : Nominal Observed S.D.
2000 1950 +200*
. Hours . "
Fix | oo | eomo| | Fix Position Since ng%%acemenf(nfg)
Ne. i Lat.N. Leng.W, Laid a
(t)
6.VIT | 1940 33°Lk4'-6 162%08'-20 249 40l +0+8
2 | 7.VIL 0730 33°4L8%25162909 00 147 ~0+9 +746
Mean velocity, Fixes 1-2, = 16+3cm/sec, 349°T

*  Only 2 estimates

25
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FLOAT DESIGNATION:
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Date and time laid: 1005/7.VII.60.
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SERIAL No: 108

FLOAT DESIGNATION: V 39 Date and time laid: 1005/7.VII.6O
Position laid: 33952'«71N, 61° 58'+93%i Displacement origin: 33° 52'+71N
61° 58193

Navigation based on: Loran C

Estimated accuracy of positions: % 0.5 km

Depth(m): Nominal Observed 3.D. S.D.(mean)
4000 4360 #900 +240
. Hours .
Fix | g Time | piy Position Sinoe | Displacement(lm) | pooiquong
No ate GMT Lat.N Lone. ¥ Laid +B~ +N-5 <
. ‘_l!_ LAY g. . % y'
y
(t)
4 7.VIT | 1620 | 33°55'«9 | 619588 62 +0e2 +59 0¢0 | -3+1
2 7.VII | 1928 | 33°59'.1 [61°59'+25 el | -0+5 +11.8 | =14} -0-6
3 8. VIT | 0552 | 34°06'+45] 61563 19.8 +4+Q +25+% | 407§ +1-7
L 8, VII | 1845 | 3451417 [61954":0 327 +7+6 +407 | #1eh4 | 4341
5 GJVII | 1024 | 34°23'«1 | 6195218 483 +9ek +56+2 | =0-3 ] +1+8
6 10.VIT | 0546 | 34°311+9 | 6195010 677 | +137 +72:5 | 95| -29
—2:6 | +0+9
7 10.VII | 1819 | 34°37'+3 1 61°52'+5 80-2 498 +82¢4 | <05] +1-2
8 11.VII | 1059 | 34°43'-2 16195512 96+9 +5e7 +93+4 | +3-3] <06
9 12, VII | 2030 | 34°55'«1 162°061.7 1304 | ~11:8 #1154 | 418 k3
10 13, VII | 1245 | 3570412 [62712'«75 [146.7 | -21+0 +132:2 | 40:3| =01
11 1L VIT | 0623 | 35°13'+15162920'+05 1643 | -32.1 +148e7 | =2:41 4249

Fitted lines: x = + 0:228 t =~ 1.2 )
= +1-080 t 4 2°3 g Fixes 1 -6

30+7(#1+5)em/sec, 012(*0.9)°T

~ 0476 t + L8k )
40768 &+ 1946 ; Pixes 6 - 11

Mean velocity

< N
[}

25+1(#0-9)em/sec, 328(*1.2)°T,

Mean velocity

27
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FLOAT DESIGNATION: V39
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SERTAL No: 109

FLOAT DESIGNATION: V36 Date and time laid: 1112/10.VII.6O.
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SERIAL No: 109

Date. and time laid: 4112/10.VII.60

Displacement origin: 34° 19'+.6 N
62% 98175 W

FLOAT DESIGNATION: V 36
FPosition laid: 347 19'.6N, 62¥ 08'-75 W

Navigation based on: Loran C

Estimated accuracy of positions: * 0-5 km
Depth(m): Nominal Observed S.D. S.D.(mean)
4000 3825 *600 *350
. Hours .
Fix Tl?e Fix Position Since lep}acement(kT) Residuals
Date GMT - . +E-W +N-3 ,
No. " Lat.N, Long.W,. Laid bd y
(t)
1 10, VIT [1440 | 3L921'.15]62%09 "1 Z<5 -Q0-5 +29 0-0 1 +0-2
2 11,VI1 |0555 | 34733'+0 [ 62°121+5 18-7 57 +2he 8 403§ -0+4
3 11, VIT [2025 | 34-45'+1 | 629164 3342 =117 +471 -0+5] +0-4
b 12.VII {0701 3453143 | 6291515 438 -14.8 #6243 403 | =01
Fitted lines: x = = 0362t + 0:8
y = + 1481t - 24

L2+ 4{ *0-L)cr/sec, 346(*0-5)°T

Mean velocity

30




SERIAL Nos: 110-113

FLOAT DESIGNATIONS: R(laid 0935/24.VII.60), U(laid 1338/24.VII.60),
WX(laid 1248/25.VII.60), S(laid 1213/26.VII.60).
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SERIAL No: 110

FLOAT DESIGNATION: R Date and time laid: 0935/24.VII.60.
<
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FLOAT DESIGNATTON:
Position laid: 31° 37'+72 N, 67° 17'-04 W

SERIAL No:

110

Date aml time laid: 0935/24.VII.60

Displacement origin: 31° 30' N

Mean velocity

= 9.0(#0-2)cm/sec, 217(20-2)°T

33

(205 km E, 14+3 kn N) 67 30' W
Navigation based on: Loran C
Estimated accuracy of positions: * 0«1 km
Depth(m): Nominal Observed S.D. S.D.(mean)
2000 1820 280 55
gix Date ;j?e Fix Position . gﬁ;i: Di;g%acemenf§%§) Resgiduals
0. -l Lat,N. Long.W. %:;d < . b4 y
1 2L VIT ] 13001 319371.60]67°17'+5 3ol +1948 +140 ~2:L | =246
2 2L VIT| 1605 | 31°9371.19{67°17'+65 8e51 +19:4 +13+3 -1.61-2-0
3 25,VII| 07051 31°35'.70167918'+10 2151 +18-8 +10-5 402 | =14
L 26.VII| 1007 | 31°32'-88]67<20'+29 L48-51 +15-4 +53 +2¢1 | 40k
5 27.VIT| 1141 31°301+03}67°25 L4 Thet ] +10-4 +0+1 422 | +1+8
6 28 .VIT| 1642 31°26'.37{67°27'-27 | 103-1 +4e 3 67 +1-8{ +2+5
7 29 VIT{ 0754 | 31°24'.57}67°29'+66 | 118+3 +0+5 -10+0 +10 1 431
8 30, VIT| 1041 | 31°20'«57167°33 7L | 1451 ~5+9 174 -0+2 ] +2+6
9 31.VII} 1232 31°161.23|67°37'-76 | 1710} -12-3 ~25+4. 151 +1+3
10 1.VIII| 0801 | 31°13'+0L{67°40"+61 | 1904 =169 -31+3 23| 404
11 2.VIII| 1133 | 31<07'-63]67°43*«12 | 216-0} ~20-9 =413 -0:81 -2-5
12 3.VIII! 08281 31°04'1412{67°LL"-26 | 238+91 -22-7 =478 +1:5 ] =3+6
Fitted lines: x = =0197 t + 22-8
y = = 0:258 t + 175
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SERIAL No: 111

FLOAT DESIGNATION: U Date and time laid: 1338/24.VII.6O0.

67°30'W

10+

km

31°30’N

-10-

-40-

—50-

¥ v
-20 -10 0O km 10 20

35



SERTAL No: 111

Date and time laid: 1338/24.VII,.60

Displacement origin: 31° 30'N

FLOAT DESIGNATION: U
Position laid: 319 35'-96N, 67° 17'-90W

(19+2km E, 1140 km N) 67° 30'W
Navigation based on: Toran C
Estimated accuracy of positions: * 02 km
Depth(m): Nominal Observed S.D. S.D.(mean)
4000 3550 *660 +110
Fix Time Pix Position giﬁﬁi Displacement(km) | pooiquag
No. |D2%e ff? Lat.N. |Long.W. Laid = =5 x .y
(t) * Y

1 |24, VIT {1805 | 31°35'+65]67°17'+86 Lol | 419.2 +10+4 -2:0 =33
2 | 25.VII 0730 | 3193,'+70(67°17'-90 17.9 | +19-2 +6+8 40.2¢ =2:2
3 | 26,VII {1007 | 3192516616719 11 Lie5 | 4172 —0+6 +2¢6] =03
L }27.0II (1441 | 31%25'.08|67%24" 71 7040 Bl -9+ 1.9 | 401
5 |28.VII [1800 | 31921'.28167°25'+00 | 10.+4 +7+9 -16+1 426 | +3°7
6 |29.vIT |0611 | 31°15'+30]67°28'+00 | 11246 +3+2 -21+6 0-01] +2+5
7 130.VII |1256 | 31912'+6u|67930'+96 | 1433 ~1+5 -32+2 04| +2:6
8 [31.VIT [1438 | 31°07'-46{67734'-26 | 169+0 -5+8 417 ~0-7 | +2+1
9 |31.VIT {1810 | 31°06'-49]67°3L" 5L | 172+5 72 =43l -0¢51 4146
10 1, VIIT0602 | 31°0L'+18{67°36 " «Lh | 1ohel | =103 =477 16§ +1:5
11 2. VITT]1335 | 30°56'+80{67939'-00 | 21601 143 61l 0ol | =12
12 2.VIII] 1621 | 30°56'+30{67°39"'+14 | 2187 | -14-5 -623% ~0:1] =1.2
13 2.VITI] 1925 | 3%0°55'.50|67°39 1«34 | 2218 | =149 -63.8 0:0| ~1+6
14 2.VIIT} 2219 | 3054186167739 4l | 2247 | =150 -6Leg 0ol | <147
15 3,.VITI{0606 | 30-52'+901679391'.95 | 232-5 | -15-6 -68+6 409 { ~2:7

Fitted lines:

Mean velocity

i

It

It

~ 0166 £ + 2149
~0-309 t + 152
10+7(20+2) cn/sec, 206(*0+4)°T
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FLOAT DESIGNATION: U

Date and time laid:

SERIAL No: 111

1338/24 .VII.60.

T T T T T
140 160 180 200 220 hr

T
120

T
100

20+

km

10-
0-
- lo-

=30+
=40+

37



SERTAL No: 112

FLOAT DESIGNATION: WX Date and time laid: 1248/25.VII.60.
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FLOAT DESIGNATION: WX

SERIAL No: 112

Date and time laid: 124&/25.VII.60
Position laid: 31° 31'.30 N, 67° 38'+00 W Displacement origin: 31° 30'N

(128 km W, 24 km N) 67° 30"W
Navigation based on: Loran C
Estimated accuracy of positions: * 0-2 km
Depth(m): Nominal Observed S.D. S.D. (mean)
2000 2370 *190 +50
Pix| §$$e Fix Position ?S;ii Di;ﬁ%a°emenf§§§) Residuals
No. -l Lat.N, TLong.W. Laid % v X y
(t)
1] 25.VII {1645 | 31°31'.49167°38':63 L0 | -13-7 +2:8 | -be1] =33
2 | 26.VIT {0615 | 31931167 {67°38'+25 174 | =131 +3e1 el | =243
3 | 26,VIT {1810 | 31°32'.06|67°391+02 29¢l | -143 +3+8 -0:6] =10
| 27,911 |0620 | 319321166739 1+35 4145 | =143 +4+0 +0-5{ -0-2
5 | 28, VIT {1124 | 31932154 {67°41 100 706 | =174 w7 +2:4 | +2-0
6 | 29.VIT {1030 | 31°32'+26|67"43'+22 93+7 | =20+9 +he 2 +2+4 | 4246
7 | 30.VII 0640 | 31°31'.92|67°LL4" L3 | 113.9 | -22:8 +3°5 +5+6 | 429
8 | 30,VIT 1830 | 31931'+55]67°%5%+563 | 1257 | =253 +2+9 +1:9 | 4249
9 | 31.VIT 10730 | 31°30'-88]67°47'+80 | 138:7 | ~28-2 +1:6 +1:9 ] +2:3
10 1.VIIL{1200 | 31929'-20{67+52"+00 | 1672 | =3L+8 -1+5 ~0+3{ +0+6
11 1.VIITI1530 | 31v29'«31{67°52'+23 | 170+7 | -35-2 13 -0+2{ +1+0
12 1,71IT14330 | 31923'+92167%52"'+79 | 1737 | -36+1 -2+0 -0+6§ +0-4
13 1,VITI|[2130 | 31°26'+50[67°53 24 | 1767 | =368 -2+8 -0-9 | -0-2
10 2, VITI|0630 | 319271450 |6754"«46 | 1857 | =387 <4 6 “1el} <146
15 3,VIIT{1330 | 31924'+30167%58"% 4 | 2167 | =450 ~-10+5 | -3.0} -6+0
Fitted lines: x = - 0152 t - 90
y = =~ 0050 t + 6+3

Mean veloecity

LeL( *0-2) em/sec, 252 +3)°T
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SERIAL No: 113

FLOAT DESIGNATION: S Date and time laid: 1213/26.VII.60.
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FLOAT DESIGALATION:

S

Position laid: 31° 38'-01N, 67 30'-47W

SERIAL No: 113

Date and time la2id: 1213/26.VII.60

Displacement origin: 31° 30'N

(0+7 km W, 14+8 km ¥) 67° 30'W

Navigation based on: Loran C

Estimated accuracy of positions: * 0.2 km

Depth(m): Nominal Observed s.D. 3.0.(mean)

2000 1909 #4500 +130
Fix Date g&ge Fix Positionl_ gz;z: Di;g%acemenﬁéﬁg) Residuals
No. i Lat.N, Long.W. Laid x v X h
(t)

1 26, VII |1536 | 31°37'+96]67°31'+03 Bely 1.6 +14e7 -2:9 | -2:3
27.VII 0825 | 31°37'.35[67°52'.22 20+2 | =345 +13:6 | -0+9] =11
28.VIT {1326 | 31°361.16{67°34"+98 432 -7+9 +11<4 +1+5] 405

L 29.VIT |1204 | 31°35'«00({67737"'+94 | 718 1246 +9e2 #2711 #143

5 30,VI1 0622 | 31°33'.5 [67°41 11 9Ge2 | =176 +£+5 +1eli ] 410

6 30.VII {1717 | 31°33'«17{67°42'.97 | 1011 | -20:5 +5+G +1:0 +1+9

7 31,VII [0722 | 31°311.96{67°457+26 { 115:2 | =242 +36 +0:6 ] +1+5

8 2.VIII| 0629 | 31°27'+94167°5%'+53 | 162:3 | -37+3 =3 1oL} 40:3

° 3 JVIII[1306 | 31°23'+92{67°58'-07 | 192:9 | —khek =112 -1+l ] =3:0

Pitted lines: x = =~ 0234 t + 21

= = 0133 t + 174

Mean velocity =

LA

7.5( #0+3)om/sec, 240( *1-6)°T
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SERTAL No: 11X

FLOAT DESIGNATION: Z Date and time laid: 1032/11.VIII.60.
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FLOAT DESIGNATION:

Z

SERIAL

No:

114

Date and time laid: 1032/11.VIII.60
Position laid: 31% 50'-82 N, 679 21'-70 W Displacement origin: 31° 30' N

(13+1 kn B, 38+5 kn N) 67° 30' W
Nevigation based on: Loran C
Estimated accuracy of positions: * 0+2 km
Depth(m): Nominal Observed S.D. S.D.(mean)
2000 2220 50 40
Fix| o Gip. |  Fix Position §§§§Z Displacement(kn) Residuals. |
0. - Lat.N. Long.%. Laid % X - y
(t) Y ]
1 | 11, VIIT|1537 | 31951'+10(67°22"- 71 511 +11+5 +39+0 +0+1 | +0+1
2 | 11.VIII{1935 | 31-511.48]67¢%221+92 G0 +11.1. +39+7 +0¢3 | 0°0
3 | 12, VIII| 0713 | 31°52'.4867°24"+32 207 +849 +4145 -0+2 | =05
L | 12, VIII{ 1635 | 31°54'.03|67°24'+89 | 32:0| +b+0 el | 40-7 | 401
5 | 13.VIII{1050 | 319551.66}67<27"'+42 L&e3 e 1 +47+8 -0:71 403
6 | 13, VITIL| 2017 | 31956'.69 (6772776 57+8 +3+5 #4947 | 4041 | 40°3
7 | 1L VITTI100L | 31°958'.3L167729 58 715 +0-7 +52+4 =06 | +0-3
8 | 14, VIII| 2306 | 31“59'+56,67%30'+70 Sl 6 -1 +54+6 -0e4 | 01
9 | 15.VIIT| 0735 | 32°00'-30{67°31+55 93+0 2.4 +56+0 —Qel | =0e&
10 | 15, VITIT{ 141k | 32°01'«11[67°311 L6 997 -2+3 +57+5 071 =0+2
14 | 16.VIIT| 1135 | 327033016733 2L | 121+0 -51 +61+5 #1011 -0oky
12 | 16,VITI| 1855 | 3290L'26|67°347+86 | 1284 =7-7 #6343 03} =01
13 | A7.VIII 1315 | 32°06'-53(67°36"58 | 146:71 -10-4 +67+5 -0+2] +0-5
Fitted lines: X = = 0152 £t + 12-2
y = + 0198 t + 379

Mean velocity

7+0(#0-1)em/sec, 322(*0-6) T




SERTAL No: 115

FLOAT DESIGNATION: V Date and time laid: 1112/II.VIII.60.

67°30’'W

31°57’N
20
E
N 10 E

Km
~0
~--10
-20W

L5



SERIAL No: 115

Date and time laid: 1112/11.VIII.60

Displacement origin: 31°¢ 30' N

FLOAT DESIGNATION: V
Position laid: 31° 50':69N, 67° 25'-71 W

(6.8 km E, 382 km N) 67° 30" W
Navigation based on: Loran C
Estimated accuracy of positions: * 0:2 kn
Depth(m): Nominal Observed S.D. S.D.(mean)
2000 2100 *290 10
g@x Date g;%e Fix Position_T gﬁ;ﬁ: Di;géacemenf%fg) Residualsv
O | L Lat.N, Long.ie %:%d < ¥ X .y
1 [ 11, VIII|1537 3150'-61[67726'-22 Leli | +6-0 +33+1 +0eb | 401
2 1 11 VIII|1935 31°51'+23167°27'-26 Gedy +he 3 +39.2 |} -0+5 1405
3 | 12,VIII|0713 31°52'.05]67928+_~2 200 4242 +40.7 | =03 | 401
L | 12,VITI{1835  31953'.23|67°291+69 3.4 405 +42:9 | 403 | 404
5 | 13, VIIT}1050 3195L'.23167°32'+15 k7.6 -3k +4e8 | <Ol | <04
6 | 13, VIII|2017  31°55'.10{67°32'-50 571 =39 460 | 410 | w04
7 1| 1L, VIII]0858 31°55'+9 [67°35'+0 £9.8 ~7+9 +47.9 -0-51}-1+0
8 | 14.VITI|2232  31°57'+53 67°361+32 83.31 -10-0 +50+9 | +0+1 | ~0-2
9 | 15.VIII|0637  31°58'+29]67°37'+39 91«4 | -11:6 +52°3 | +0-1]-0-2
10 | 15.VIII[1630 31959 '.L7167°35'+65 101-3- -136 #5445 1 401 | 404
11 16, VITI10723  32°00'.92{67°L0'«10 { 1162} -15-9 +57-1} +0-81+0-5
12 | 16.VIIII1L45  32°01'-431 67°42'+10 123-6‘ -19+1 4581 | =101 403

Fitted lines:

Mean velocity

< M

il

il

i

7+2(%0+1) cm/sec, 310(*0-

- 0199 t + 645
4+ 0166 t + 373

2)°T




SERIAL No: 116

FLOAT DESIGNATTON: Y Date and time laid: 1150/11.VIII.6O.
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SERILL No: 116

PLOAT DESIGNa4TION: Y Date and time laid: 1150/11.VIII.6O
Position laid: 31° 47'«73 N, 67 24'-43 E Displacement origin: 31° 30' N

(8+8 kn B, 32'§ km N) 67° 30' W

Navigation based on: ULoran C

Estimated accuracy of positions: * 0.2 km

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

2000 1620 *+510 +100
Fix | oo g&?e Fix Position ?ﬁ;;: Digﬁ%acemenjéfg) Residuals
No. -l Lat.N, Long.W. Laid x ¥ x y
(t)

41 | 11.VIII{1537 | 31°471-76]67°25'-08 3.8 +7-7 +32+8 +0-4| +0-6
2 | 11.VIII|1935 | 31°,8'-06]67°25"'.27 78 +7°4 +335e 4 +0:21 +0+5
3 | 12.VITII{0713 | 31°48'+38|67927'-42 194 4l +34:0 06| -0+7
4 | 12, VITI{1835 | 31°491.91} 6728126 30-8 +2:7 +36+8 +0°51 +0+3
5 | 13.VIII {1050 | 319511-11]67°30'+94 | 470 -1-5 +39+0 -0-2] -0+1
6 13 VIIT{2117 | 31°51'.63}67%31'+62 574 246 +40+0 +1:0}] =08
7 AL VIITO748 | 319531« 31]67°3L 0k 66+0 6ol +43+1 -0+5] +0+7
8 | 14 JVIII {1954 | 31°53'«67167°35'+84 | 801 9.2 +437 -0+6{ -0-7
9 | 15.VIII{1056 | 31°55'-00| 67°37"' L6 951 | ~11.8 Hbe2 0-0} -0+5

10 | 15.VIII 1623 | 31955'+68}67%38'+60 |102+6 | -13-5 +47+5 0+0 | ~0olk

11 | 16, VIIT {0854 | 31°57'«70}67°40'+23 [117+1 | -16+1 +51-2 +0°5| +1.0

12 | 16.VIIT {1634 | 31957'+70167°411«35 1247 | =179 +51:2 +0e4 | =0+3|

13 | 17.VIII|1021 | 31°59 14616794348 [ 142.5 | -21-2 45k 4 +1:0| +0+1

14 | 18.VIII} 0810 | 32°01" -Mi67°47'-94 1643 | -28+3 +58¢ 1 ~1ek | 403

Fitted lines: x = - 04218 t + 89

= + 0159 t + 316

Mean velocity =

7-5(20+1) em/sec, 306( *0-3)°T




SERTAL No: 117

FLOAT DESIGNATION: Sk Date and time laid: 1053/12.VIII.60.
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FLOAT DESIGNATION:

Sk

SERTAL Nos

117

Date and time laid: 1053/12.VIII.60
Position laid: 319 39'. 19N, 67° 27'+68 W Displacement origin: 31° %0'N

(3+7 km E, 17+0 km N) 67° 30"
Navigation based on: Loran €
Estimated accuracy of positions: * 0+3 km
Depth(m) : Nominal Observed $.D. S.D.(mean)
4000 3615 3300 00
Fix Date g§$e Fix Position)v gﬁ;:: Diggiacemenf%%g) Residuals
No. L Lat.N. Long.W. %i;d % v bd y
1 | 12, VIII|1540 | 31+39'.92{67%28"' 41 48 +2+5 +18+3 -0+51 409
2 13, VITII {0711 31942'.560{67°29 '+ 76 20-3 404 +233 +0+1} =0-5
3 | 13.VITIT|2243 | 31°45'65|67%301+73 358 =11 +29+0 +1.34 -1-2
L 14 VITT {0630 | 31°471.93167°32'+33 43+6 -37 +33¢1 +0°1 ) =04
5 | 14 VIIT {2034 | 31-51"42|67%34 16 577 646 +39+6 ~0+3 1403
6 [ 15.VIII {1056 | 31°54'+77167°36100 72+0 =Gely +45-8 -0+6 | +0¢6
7 | 15.VIII 1823 | 31°56'+67{67%36'+63 795 | -10-4 +49-3 -0¢3 | +0+9
8 | 16, VIIT|0815 | 31°59'+70167°33" L4 934 | -13-2 +5L+9 -0¢7 | 408
9 | 16, VITI {1445 | 3270000673862 999 | ~13+6 +55+4 401 ] 1.4
10 | 17.VIII {0617 32°Oh'-26j67639'-86 1154 1 -15-6 +6343 +0.861¢{ 00
Pitted lines: x = = 0175 t + 3+8
¥y = + 0415 t 4 154

Mean velocity =

50

12+5(*0+2) em/sec, 337(20+6)°T




SERIAL No: 118

FLOAT DESIGNATION: B21 Date and time laid: 1137/12.VIII.6O.
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FLOAT DESIGNATION:

B 2

Position laid: 317 L1'-51N, 25'.L0OW

SERTAL No: 118

Date and time 1laid: 1137/12,VIII.50
Displacement origin: 31° 30'N

(72 km E, 21+3 km N) 67° 30'W
Navigation based on: Loran C
Estimated acecuracy of positions: % 02 km
Depth(m): Nominal Observed S.D. S.D.(mean)
4000 4070 500 +100
Fix Date g&;e Fix Position ‘ gﬁﬁi: Di;g%acemenfgfg) Residual
No. _L Lat,N, Long.We Laid x . x y
(t)
1 | 12.VIII{1540 | 31°42'.24f67°261 .47 LeC | 46-0 +22¢6 | 417 | =041
2 § 13.VIIT}0714 | 31%46%.06}67°28%+50 | 1v.6 | 2.4 +29+7 | 403 | -0-2
3 1 13.VITI|2245 | 31°501+26{67v291+89 | 3541 | +0-2 +37°L | 402 |40+3
4§ 14 VITIT}0630 319521419 167°30193 4249 ~1+5 +41:0 | =0-4 | +03
5 | 14 VIII|2107 | 31955'.60]679221+83 57:5 | =45 +73 -1-3 | 0.2
6 | 15.VITIT{0735 | 31°958'+53]67°331+60 63+0 =57 +52+7 | -1+1 1403
7 | 15 VITI 8L | 31955 157167033450 | T4eb5 | =5.5 45502 040 | ~0-2
8 | 16.VIIT{1135 | 32°05'«30[67935'.22 9640 9.8 +65.2 ~1¢3 102
9 16, VITI 11855 | 32°07t«06{67°361+10 | 1033 ~9+6 +68¢5 -0+ J =03
10 17 VIIT {1443 32°%421.29167°371.52 1231 ~11e8 +782 +05 | 403
14 18 VITI {1432 | 32°18'«16{567%3R+99 14649 ~14e 2 +39°0 +1e4 { 0-0

Fitted .1ines:

be
y

- 0140 ¢t + L»9

= 4+ Oe4bl4

t + 208

Mean velocity = 135(*0+1)em/sec, 343(*0+5)°T
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SERTIAL No: 118

FLOAT DESIGNATION: B21 Date and time laid: 1137/12.VIII.6O0.
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SERIAL No: 119

FLOAT DESIGNATION: B25 Date and time laid: 0955/12.VIII.6O.
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FLOAT DESIGNATION: B 25 -
Position laid: 31° L2'+76N 67% 30'.21W

SERIAL No: 119

Date and time laid: 0955/12.VIII.60.
Displacement origin: 31° 30'N

(0°3 km E, 236 km N) 67° 30
Navigation based on: Loran C
Bstimated accuracy of positions: * 0+3 km
Depth(m): Nominal Observed S.D. S.D.(mean)
4000 4130 .60 +120
x|y o | Pix Position §$$ Displacenent{ln) Rosiduals
0. o Lat.N, Long.W. %i;d N v x |y
1 | 12,VIIT{1540 | 31°43'-74167°311.34 5.8 =21 +25:4 | +1+51 <05
2 {13.VIII{0711 | 31°46'490}67°331.25 | 21¢3 | 5e1 +31:2 1 409 | =09
3 | 13.VITIT|2243 | 3150'+61167°35%48 | 36:6 | =81 | +36-1 +0+3 ! 0.2
L [1L.VIII{0630 | 31°52'+30[67°36'+0k | Lie6 | -9:5 | ‘sddeh | 4041 0:0
5 |14 VIII[1910 | 3195530167936 19 57+2 | =129 468 =13 | 4+0-4
6 |15.VITI[0637 | 31°57'+79167°38.36 | 68.7 | -13+2 4514 | 4041 | 40+5
7 15.VIII|1608 | 32°00'+03167°40"23 782 § -1541 4555 ~1+3 1408
6 [16.VITT10635 | 32°03'-08{67 420k | 92.7 | -19.0 467101 =1+9 | 4046
9 | 16.VIIII1400 | 32°04'75[67°427-01 [ 1001 | -15+9 #6422 | —0-7 | 40:0
10 |17.VIII|0726 | 32°08'+05|67°43'-90 |117.6 | -21.9 | 470.3 | -1.0 | -0-1
11 {17.VIIII2008 | 32910'495!67°4L .34 [130.2 | -22.6 4757 | 403 1403
12 [18.VITIIIM156 | 3251316674419 | 146-0 | =223 +79°8 1 4341 i 1+8
Fitted lines: x = - 0+155 £t = 2.6
= + 0397 t 4 23464

Mean velocity =

55

14+9( *3¢42)em/sec, 339(#1.2)T







