
NATIONAL INSTITUTE OF OCEANOGRAPHY 

WORMLEY. GODALMING. SURREY 

M . V . RESEARCHER 

CRUISE Vll 

31 St August — 20th September 1972 

AIR-SEA INTERACTION OBSERVATIONS 

"JASIN 1972" 

N.I. O. CRUISE REPORT No. 60 

(1973) 



N.I.O. CRUISE REPORTS 

CRUISE No. and/or DATE REPORT No. 

R.R.S. "DISCOVERY" 

1 ( International 1 Published and 

2 - j Indian Ocean distributed by the 

3 Expedition j Society 

4 February - March 1965 4 

37 November - December 1970 37 

38 January - April 1971 41 

39 April - June 1971 40 

40 June - July 1971 48 

41 August - September 1971 45 

42 September 1971 49 

43 October - November 1971 47 

44 December 1971 46 

45 February - April 1972 50 

46 April - May 1972 55 
47 June - July 1972 52 

48 July - August 1972 53 

49 August - October 1972 57 

50 October 1972 56 

51 November - December 1972 54 

52 February - March 1973 59 

53 April - June 1973 58 

M.V. "SURVEYOR" 

February - April 1971 38 

June 1971 39' 

August 1971 42' 

N.C. "MARCEL BAYARD" 

June, August, September 1971 44 

R.R.S. " JOHN MURRAY" 

April - May 1972 51 

*NOT DISTRIBUTED 



NAIIONAl IMSIIIUIE OF OCEANOGBAfHY 

Wormley, CrOdalming, SurMy 

MV RESEARCHER 

CRUISE 3/72 

31st August - 20th September 1972 

Air-Sea Interaction Observations 

"JASIN 1972" 

NIO Cruise Report No. 60 
(1973) 



CONTENTS 

Introduction 2 

List of scientific participants 3 

Narrative 4 

Notes on equipment and observations 

1. %SD and water sampling 6 

2. Radiosondes 6 

Current meter moorings 7 

4* Naayaurfaoe drogues 7 

5. Surface meteorological observations 7 

6. Navigation methods 8 

7. Surface spar buoys 8 

8. E8 profiles 9 

Tables 

1a Station List - TSD and water sampling 

1b Station List - XBT drops 

2 Radiosonde flints 

3 Moorings 

k- List of drogues tracked 



2. 

laTRODDCriON 

MV Eeaearoher took part from 3ra-1Bth September In the obserrational 

phase of the JASIK 1972 Experiment. Three ships (Pisoovery, Researoher 

and. Weather Advieer) and one aircraft worked in an area about 100 km 

across near Ooean Weather Station J (52°N 20°W). 

This report is intended to show what work was undertaken by 

Researoher and to indicate the types of measurements made. Mo attempt 

has been made to assess the quality or scientific implioations of the 

data collected. 

The main part of Researcher's programme was to undertake series of 

measurements in parallel with those of the other ships and to oontribute 

to the deployment of moored buoys. In addition, three spar buoys were 

launched on each of three occasions and a number of drogues were tracked. 

Detailed discussions of a number of the techniques used are given in 

NIO Cruise Report 57 (Discovery cruise 49). 
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MAERATIVE 

Left Barry 31st August 
Arrived. Juliett area 3rd. September 
Left Juliett area 18th September 
Arrived Barry 20th September 

On leaving Barry oourse was set for the Juliett area near 

20°%. Echo sounder observations were started, a trial radiosonde 

balloon launohed and general pi^parations made for the subsequent work. 

Hourly meteorologioal observations were started at 0900 2nd September. 

At 1400 2nd September the I'SD winch was tested and a TSD station 

attempted but the results were unsatisfactory. During subsequent 

trials the winch hydraulic system failed and it proved unrepairable with 

the equipment available. 

By 1200 3rd September Researcher was at position C2 where Discovery 

had laid a mooring with a surface buqy. A 10 m drogue was tracked 

relative to C2 and recovered at dusk when a pattern of 4- XBT's was made 

around C2. A parachute drogue with radar reflector was tracked ovemi^t. 

On 4-th September Researcher laid mooring D1 and then tracked 

parachute drogues relative to it. These were recovered on 5th September 

and mooring D2 laid. A small winoh transferred from Discovery was 

rigged so that shallow TSD dips could be made. Parachute drogues were 

tracked relative to D2 and recovered on 6th September. 

Three surface spar buoys were rigged, laid and tracked overnight, 

to be recovered on 7th September. A co-operative series with Discovery 

and Weather Adviser of 2-hourly radiosondes was started at 1315 7th 

September. These and shallow TSD dips continued until 1315 10th September. 

An attempt was made to repair the pressure sensor and later the 

antenna on Buoy B1, with moderate success. Difficulty with the Crawford 

sea-temperature bucket was deeJ.t with on 9th September. 



5. 

The three surface spar buoys were laid on 10th September and, 

TSD dips, spar buoy and parachute drogue tracking continued* 

On 11th September an attempt to locate D1 failed but D2 was found 

4 miles toward 2$$° ffom where it had been laid. 

On 12th September the surface spar buoys were recorered and then 

Researcher went to lay parachute drogues at a position where Discovery 

had found interesting thermal structure. Two drogues were laid and 

one tracked ovemi^t with TSD dips. 

The TSD temperature sensor failed at midnight on l^th September -

it was later repaired by staff transferred from Discovery. Then the 

parachute drogue was recovered and Researcher returned to D2 and then 

to B1 where parachute drogues and TSD dips were restarted. 

An intensive co-operative radiosonde series was started at 1115 

14.th September but the wind remained light so after the 1715 balloon 

Researcher steamed westward to searoh an area where a passing frel^ter 

had reported an object resembling D1« Nothing was found; Researcher 

returned to B1 at 1%.5 15th September to restart TSD dips and parachute 

drogues. Another co-operative intensive series of radiosondes was done 

from 1115 16th September, thou^ the Loran-C signal was bad and many 

sondes defective. The PES fish was recovered, the drogues recovered and 

then Researcher steamed to D2 and then to B2, doing TSD stations on the 

way. 

On 18th September Researcher joined Discovery and Weather Adviser 

at B2 for intercallbration and transfer of gear. Course was set for 

Benrry at 0930. Hourly meteorological obseiiration ceased at mldni^t 

18th September. Bany was reached at I60O 20th September. 



6. 

NOTES ON EQUIPMENT AM) OBSEEVAiIONS 

1, TSD and water samplinf; (Pingree) 

Due to the failure of the TSD winch an improvised system was 

used® This was limited to 16? m depth and was slow, since the wire 

was hauled in and paid out over a cargo capstan and stored on a hand-

wound reel. The 9040 sea unit performed satisfactorily apart from 

one failure which was repaired. Records were made on magnetic tape and 

calibration was done as usual by a reversing bottle immediately above 

the sea unit on each caste Salinities were measured on board using an 

Autolab salinometer and duplicate samples bottled for subsequent 

measurement at NIO. 

Eighty-two casts were made to 167 m and 80 to various lesser 

depths* Fifty-four standard XBT's were dropped between 3.9.72 and 

12.9.72: 6 of them were known or suspected to be faulty, 

2. Radiosonde measurements (Bunting, Wilson) 

A LOCATE Loran-C radiosonde system was used to obtain profiles of 

temperature, humidity and wind velocity up to about 3000 m height. In 

each oase a double balloon system was used to obtain detailed measurements 

both during ascent and descent. 

The following series of flights were obtained:-

(a) A three-day series of two-hourly flints from 1315Z/7 to 
I315Z/IO (37 flights). 

(b) Flights at six-hourly intervals from 17002/10 to III5Z/12 
(8 flints). 

(0) Four flights at two-hourly intervals between 11002/14. and 

17152/14. 

(d) Hourly flights from 110OZ/l 6 to 19152/16 (10 flights) 

(e) Two-hourly flints from 19I^/16 to 15152/17 (9 flights) 



7. 

3* Current meter moorings (Craunt) 

Two sui-face moorings (D1, D2) were laid by Researoher on 

4tii and fpth September and recovered later by Discovery. fhe buoys, 

lent by MOD(H), were the ones used by Heola during JASDf (1970) but 

with different instruments. 

Details of positions and instrumentation are given in Table 3 

and of buoy deployment generally in the report of Discovery Cruise 49 -

JASIN 1972. 

4, Near-surl'ac* drogues (̂ Adams, Barber) 

A simple canvas cross with a small surface float and ilag was used 

for daylight work. Parachutes attached to surface dan buoys with 

radar reflectors were used for radar tracking. 

Currents at 10 m and 100 m were usually small in the vicinity of 

B1. 

5. Surface meteorological observations (Pitt) 

Hourly meteorological observations were started, on passage, at 

0900 on 2nd September and ceased at midnight on 18th September after 

Researcher had left the Juliett area. Observations were synchronised with 

those of Discovery and Weather Adviser according to a prearranged 

schedule. Measurements were recorded on specially prepared forms 

ocmmon to the three participating ships. Inter-ship comparisons of 

instrument readings were made on a number of ocoasims to provide a basis 

for common calibration. 

Hourly observations were made of the following variables 

Wind, speed and direction 

Visibility 
Present weather 
Atmospheric pressure 
Dry and wet bulb temperatures 
Sea temperature 
Cloud types and layers, total cloud 
Waves 
Swell 

These data are on magnetic tape in addition to the original manuscript 

format. 



6 . Mavifiation methods (Willsteed) 

Researcher was fitted with a Loran-C receiver. This was 

compared with Dacca in the Bristol Channel area and then used on 

passage and to locate moorings D1 and D2. 

The adopted positions of P1, D2 and B1 were those established 

by the Piscovery satellite navigation. Thereafter Researcher's 

position was usually got by radar ftrom an appropriate surface buoy. 

The radar appeared to be accurate within its range, which was limited 

to about 2 miles of a near-surface reflector. 

The Loran-C was used whenever Researcher was out of range of a 

moored buoy and as a cheek that the surface buoys were not drifting. 

The LOCATE balloon tracking system was a valuable adjunct as a check 

for lane slip. 

7. Surface spar buoys (Burt, Cummins, Robinson) 

Three sixty-ft long lightweight aluminium spar buoys with bottom 

damping plates were deployed for each of the three half-day periods. 

During two of these the buoys were launched 1 km apart on a line normal 

to the mean wind dlreotion. During the third they were deployed in a 

triangle of roughly 3 km sides. 

The following parameters were measured and recorded on magnetic 

tape:-

(a) Instantaneous wind direction at 5 m above mean water 
surface® Measurements were made every 6 seconds using 
heavily damped Aanderaa wind vanes and compasses. 

(b) Integrated wind speed at the same height. Measurements 
were made every 6 seconds using Teledyne G-eotech Model 1564B 
three-cup winds peed transmitters. 

(c) Air temperature. Measurements were made every 6 seconds 
using a thermistor and an Aanderaa sun shield. 

(d) Water temperature at the surface and at 2, 4, 7, 10, 15 and 
20 m below. Measurements were made every 10 minutes using 
a thermistor chain. 

An averaged current for the upper 13 m was estimated from buoy 

drift. 



9. 

8. E3 profiles 

ji?he echo-sounder waa run on the outward passage and used to 

establish the depth for moorings D1 and D2. Because of navigational 

unoertaintles the records are of limited interest. 



U?ABLE 1a 

Eesearoher Station Position Log - JA8IN 1972 

(TSD Stations) 

Most of the positions were interpolated to 1 0.1' from the track charts drawn 
on board. Researoher by the hyirographic cartographer Lt. Fillsteed. When 
traok charts were not drawn, positions were interpolated from whatever fixes 
(Loran, buoy bearings, DR) had been noted, positions then usually being given 
to the nearest minute (latitude and longitude). The accuracy of Researoher 
positions is probably about ± 0.5'* 

TSD 9006 used for Stations 1-8 
TSD 9040 used subsequently 

Station Date Time Lat. Long. Depth 
tBBSSaaaaBSBBSBSBa 

No. Start End of dip 
LAH&BBBAASCBSSBSSSBS 

0 1 H 0 « w m 

1 2 1726 1947 52 17.0 15 10.0 Abandoned 

2 6 1912 2100 52 42.3 19 45.5 Abandoned 

3 2124 2217 52 42 .8 19 46 .6 Abandoned 

k 2307 2358 52 42 .8 19 48.6 167 

5 7 0130 0203 52 42.7 19 45.7 168 

6 0246 0322 52 42.7 19 44.7 168 

7 0445 0521 52 42.3 19 48.5 166 

8 0615 0745 52 4 1 . 8 19 47.0 165 

9 1400 1426 52 47.6 20 02.0 100 

10 1615 1629 52 47.1 20 01.5 75 
11 1815 1840 52 47.2 20 00.7 141 
12 1910 1946 52 47.3 20 00.5 167 

13(1) 2113 2222 52 47.0 19 59.7 169 
13(2) 167 
14 2313 2347 52 46.1 20 00.0 167 
15 8 0154 0231 52 46.1 20 00.0 167 
16 0322 0357 52 46.0 20 00.1 167 

17 0526 0600 52 4 6 . 2 20 00.3 167 
18 0723 0757 52 46 .0 20 00.4 168 

19 0929 1005 52 46.1 19 59.9 168 
20 1131 1206 52 45.2 19 59.8 168 

21 1329 1358 52 45.5 19 59.8 168 
22 1517 1555 52 45.6 19 59.5 168 

23 1756 1830 52 47.8 20 00.7 167 
24 1915 1952 52 48.1 20 01.2 168 

25 2125 2202 52 47.9 20 00.8 168 

26 2319 2355 52 47.2 20 00.4 168 

27 9 0130 0207 52 46.5 19 59.0 167 
28 0317 0353 52 4 6 . 3 19 59.2 167 

29 0517 0553 52 45.7 20 00.9 167 
30 0717 0754 52 45.8 20 02.3 167 
31 1116 1152 52 46.5 20 03.0 167 
32 1415 1444 52 46 .3 20 02.1 130 
33 1710 1748 52 46.1 20 03.2 167 



Table 1a (cont'd) 

Station Date Time lat. Long. Depth 

No. Start End. of dip 
0 , M 0 ' W m 

34 9 1913 1952 52 46.3 20 01.8 167 
2113 2150 52 46.1 20 02.1 167 

2310 2345 52 46 .7 20 03.1 167 

37 10 0118 0153 52 47.2 20 02.7 167 

j8 0320 0358 52 47.6 20 02.0 168 

39 0520 0553 52 47.7 20 01.7 168 

40 0725 0759 52 48.3 20 01.7 168 

41 1013 1036 52 4 6 . 4 20 03.3 100 

42 1131 1206 52 46.9 20 03.8 167 

43 1412 1450 52 46 .6 20 03.8 167 

44 1754 1830 52 4 6 . 8 20 00.0 167 

45 2112 2125 52 46.1 19 58.0 57 
46 2145 2222 52 45.9 19 57.7 167 

47 10/11 2346 0020 52 4 6 . 2 20 00.3 168 
48 11 0145 0221 52 45.9 20 00.2 167 

49 0306 0340 52 45.5 20 00.0 168 

50 0520 0601 52 46 .0 20 00.8 167 

51 0656 0732 52 46.5 20 00.8 167 

52 2315 2352 52 47.2 20 01.1 1 * 7 A , 

53 12 0020 0138 52 47.3 20 00.7 10 ( 1 4 dips) 

54 0220 0310 52 46.7 19 59.0 168 

55 0535 O6I3 52 47.4 20 00.1 168 

56 0630 0702 52 47.7 20 00.0 5 (5 dips) 

57 0845 0914 52 47.8 20 00.2 168 

58 1125 1202 52 46 .0 20 02.0 167 

59 1642 1720 52 53.0 19 21.0 168 

60 1829 1905 52 50.0 19 02.0 168 

61 2003 2039 52 54.0 19 06.0 168 

62 2143 2218 52 55.0 19 11.0 168 

2307 2344 52 56.0 19 09.0 168 

64(b) 13 1743 1831 52 42 .0 19 50.0 168 

65 1935 1943 52 45.0 20 01.0 35 
66 2030 2106 52 45.9 20 03.2 168 

67 2140 2146 52 46.2 20 03.8 35 
68 2211 2219 52 46.4 20 04.1 35 

69 2240 2248 52 46 .5 20 04.3 35 
70 2313 2350 52 46.6 20 04.6 168 

71 14 0029 0036 52 46.7 20 05.4 35 
72 0100 0105 52 46.9 20 05.9 35 

73 0130 0137 52 47.1 20 06.2 35 
74 0200 0235 52 47.2 20 06.7 168 

75 0236 0243 52 46 .7 20 05.8 35 
76 0303 0309 52 46.4 20 05.0 35 

77 0328 0335 52 46 .5 20 05.8 35 
78 0404 0443 52 46.6 20 06.4 168 

79 0445 0451 52 46.9 20 06.8 35 
60 0500 0506 52 47.0 20 07.0 35 
81 0534 0541 52 46.8 20 05.8 35 
82 0602 0638 52 46.7 20 04.9 168 

63 0639 0645 52 46 .8 20 05.1 35 
84 0703 0709 52 46.9 20 05.1 35 
85 0731 0737 52 46 .9 20 04.9 35 
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Table 1a (cont'a) 

Station Date Time Lat. Long. Depth 
No. 9/72 Start End 

Long. 
of dip 

0 « N 0 « w m 

1 ^ 17 0502 0510 52 47.1 20 02.4 35 
139 0511 0548 52 47.2 20 02.4 168 

140 0633 0641 52 47.0 20 03.0 35 
141 0717 0725 52 46 .6 20 03.5 35 
142 0726 0800 52 46 .6 20 03.5 168 
14j 0831 0837 52 4 6 . 4 20 04.1 35 
144 0930 0938 52 4 6 . 4 20 04.5 35 
145 0957 1003 52 4 6 . 4 20 04.7 35 
146 1004 1035 52 46.4 20 04.7 150 
147 1130 1136 52 46.7 20 04.4 35 
14b 1200 1206 52 47.0 20 04.3 35 
149 1207 1239 52 47.0 20 04.3 168 
150 1335 1342 52 46 .8 20 04.8 35 
151 1404 1410 52 46 .5 20 04.9 35 
152 1410 1445 52 46.5 20 04.8 168 
155 1533 1539 52 46,2 20 05.0 37 
154 1539 1545 52 4 6 . 2 20 05.0 37 
155 1758 1832 52 40.5 19 52.0 168 
156 1933 2009 52 41 .0 19 32.0 168 
157 2115 2149 52 41 .0 19 16.0 168 
150 2258 2334 52 41 .5 19 06.0 167 
159 18 0043 0120 52 42.0 18 58.0 168 
160 0231 0308 52 42.0 18 46.0 168 
161 0352 0427 52 42 .0 18 35.0 167 



IABI2 lb 

Eeaearoher ZBT 

Date lime No. Lat. 1 ^ . 
0 # N 0 ' w 

3 1927 E 1 52 56.8 18 47.4 
1952 R 2 52 52.6 18 47.4 
2017 2 3 52 52.5 18 40.2 
2143 E 4 52 56.9 18 40.1 

h- 2150 E 5 52 48 .0 19 52.0 
10 1921 R 6 52 46.9 19 54.2 
11 0630 R 7 52 48.1 19 58.2 

0845 R 8 
0850 R 9 52 49.4 19 54.8 
0900 RIO 
0904 E11 52 50 .6 19 52.5 
0915 R12 52 51.6 19 50.5 
0920 RI3 52 52 .3 19 50.0 
0930 RI4 52 53.4 19 49.1 
0945 RI5 52 54.4 19 47.2 
1000 R16 52 56.7 19 44.5 
1015 RI7 52 58.8 19 44.4 
1030 R18 52 58.9 19 48.0 
1045 RI9 52 58.1 19 50.2 
1100 R20 52 56.1 19 50.4 
1115 R21 52 53.5 19 50.3 
1120 R22 52 52 .8 19 50.3 
1130 E23 52 51.2 19 50.2 
1145 R24 52 49.1 19 50.1 
1200 R25 
1206 R26 52 46.0 19 51.3 
1215 E27 52 45.9 19 53.4 
1230 R28 52 45.9 19 57.8 
1247 R29 52 46.0 19 58.9 
1300 R30 52 4 6 . 2 19 59.8 
1315 R31 52 46.3 20 00.8 
1330 R32 52 45.3 19 58.9 
1345 R33 52 44.2 19 55.3 
1400 R34 52 42 .9 19 51.9 
1415 R35 
1420 R36 52 41 .0 19 51.8 
1430 R37 52 41.9 19 52.7 
1445 R38 52 42 .9 19 56.3 
1500 R39 52 44.4 19 59.3 
1515 R40 52 46 .6 19 59.4 
1530 B41 52 48.1 19 58.3 
1545 542 52 51.2 19 56.4 
1600 R43 52 53.4 19 54.9 
I6I5 R44 52 56.0 19 53.7 
1630 545 52 56.8 19.49.0 
1645 546 52 54.5 19 58.7 
1700 547 52 52 .0 19 49.0 
1715 548 52 49.3 19 48.9 

Notes 

Faulty 

Faulty 

Suspect 

Faulty 

Faulty 



Table 11 ) (oont'd) 

Date Time No. Lat. Long. 
0 , N 0 , % 

11 1730 E49 52 48.3 19 52.3 

1745 R50 52 47.0 19 57.0 
1746 551 52 47.0 19 57.0 
1800 E52 52 46.0 20 02.0 

12 0245 R53 52 46.7 19 59.0 

0252 R54 52 46 .6 19 58.9 

Notes 

Suspeot 



TABIE 2 

Researcher radiosonde flights 

s = Single balloon flight 
d = Double beOJoon flight 

Launch 
Mo. 

Type Maarlmimi Asoent Desoent 
Rate Rate 

nib ms 
- 1 

ms 
- 1 

Comments 

R 1 1315/7 d 697 4.3 1.7 
R 2 1505/7 d 753 1.3 3.1 
R 3 1705/7 d 733 4.1 2.7 
R 4 1905/7 d 781 2.8 2.8 

R 5 2102/7 d 713 4.0 2.0 
R 6 2305/7 d 690 3.7 1.8 

R 7 0116/6 d 670 4.0 1.9 
R 6 0506/8 d 717 3.1 3.7 
R 9 0515/8 d 767 4.5 1.5 
R10 0715/8 d 749 4.5 0.7 
R11 0916/8 d 818 - -

R12 1110/8 d 714 4.0 2.3 
R13 1310/8 d 595 3.4 3.6 
R14 1509/8 d 566 4.1 2.0 
R15 1703/8 d 567 3.6 2.0 
R16 1907/8 d 652 4.0 1.9 
R17 2106/8 d 549 3.4 2.0 
R18 2312/8 d 640 3.5 1.6 
R19 0115/9 d 643 3.2 1.8 
R20 0310/9 d 663 4.2 4.9 
R21 0504/9 d 594 4.1 2.3 
R22 0707/9 d 646 3.9 3.3 
R2) 0904/9 d 674 3.9 1.5 
R24 1108/9 d 640 4.0 1.5 
R25 1316/9 d 740 3.3 2.3 

R26 1517/9 d 647 3.3 1 . 8 
R27 1708/9 d 649 2.7 2.7 
R28 1908/9 d 651 3.5 2.1 
R29 2IO6/9 d 723 3.9 1.9 
R)0 2303/9 d 652 3.6 2.0 
R31 0109/10 d 602 3.4 2.1 
Rj2 0311/10 d 598 2.5 2.0 
R33 0510/10 d 6&) 3.5 2.5 
R34. 0710/10 d 624 3.8 2.2 
R35 091(^10 d 721 3.5 1.9 
Rj;6 111/10 d 639 3.4 2.0 
R37 1339/10 d 736 3.5 1.9 
R38 1654/10 d 682 3.9 1.8 
R59 2321/10 d 646 2.7 2.7 
840 0510/11 d 657 3.9 2.3 

Poor humidity signal 

Baroswitoh setting inoorreot 

No temperature signals 

Poor ventilation during desoent 

Transmitting aerial lost 

Poor humidity signal 

No met. data above 8)0 mb or on 
desoent 

Poor signals - ship turning 
Interference from Discovery sonde 

Poor temperature and wind signals 

Wind data poor - sky wave 
Wind data poor - sonde oscillated 
Wind data lost - sonde oscillated 



Launch Time (G&TfJ 
No, Date 

Type Mnfimum Aaoent Deaoent 
Sate Rate 

Conunenta 

mb ms 
-1 

ma 
- 1 

E41 1122/11 a - - - Sonde failure 

R42 1711/11 d 681 3.9 2.0 

E43 2311/11 d 772 3.8 - Sonde failed during ascent 

EA4 0514/12 d 774 2.9 2.1 

E4.5 1107/12 d 735 4.1 4.5 
170^/13 d 140 3.3 - Balloon leaked 

B47 1104/14. d 702 3.5 1.4 
1311/14 d 777 4.0 2.5 

%.9 152^/14 d 786 2.8 2.0 
E50 1712/14 d 723 3.3 1.5 Some wind data loat 

E51 1714/15 d 709 3.1 1.8 

252 1109/16 d 761 3.2 1.7 
1207/16 d 798 3.3 1.5 
131VI6 d - - - Interference from Diaooverv sonde 
1414/16 d 864 2.9 1.5 

Interference from Diaooverv sonde 

E56 1508/16 d b02 3.5 1.5 
E57 1604/16 d 811 3.3 1.6 

E58 1715/16 d - - = Lower balloon burat 

E59 1729/16 d 768 2.7 1.4 No wind data 
R60 1825/16 d — - — No met. data 
E61 1914/16 d 738 3.6 2.7 'femp. only for part of profile 
562 2112/16 d 731 3.9 1.3 
R6) 2307/16 d 790 3.7 1.3 Loran reoeption poor 
R64 0315/17 d 716 3.3 1.7 Muoh humidity data loat. Poor Loran 
R65 0710/17 d 705 4.3 1.7 
R66 0907/17 d 770 3.8 1.3 
R67 1103/17 d 794 3.7 1.3 
R68 1319/17 d 775 3.2 1.6 
R69 1515/17 d 774 3.1 1.5 



TABLE 3 

Moorings laid by Researcher and recovered by Discovery 

D1 surface 

Set 1/13Z/4.9.72 Igt' Long. 19%7.6'tT 
Reoorered 09242/24.9.72 53°00.8'N 20O05.4'W 

Water depth : 2650 m 

Instrument Serial No, Depth (m) Remarks 

Aanderaa met. package 6o - (0SU)*on surface buoy 

Aanderaa CM 308 10 Suspension rod bent 

Aanderaa therm, logger 82 29 (OSU) 

Aanderaa therm, chain 77 30-80 (OSD) 

D2 surface 

145)2/5.9.72 52%1.6' N Long. 19°45 Set 

Recovered 09212/23.9.72 

Water depth : 2522 m 

O ^ ^ <I 

52"41.6' N 19 52.3'% 

Instrument 

Aanderaa met, package 

Aanderaa CM 

Aanderaa therm, logger 

Aanderaa therm, chain 

Serial No. Depth (m) 

bb 

312 10 

83 29 

7b 30-80 

Remarks 

(OSUJ on surface buoy 

(osn) 

(CGU) 

* OSU = Oregon State University 



TABIE A. 

Eesearoher near-surface drones tracked. 
(September 1 ^ ) 

The dLrogue fixes are baaed on the following mooring positions 

Mooring 

B1 
C2 
D1 
D2 

Lat. 
0 , % 

52 46.1 
52 55.0 
52 53.8 
52 41.6 

Long. 
0 ' W 

20 02.5 
18 43.2 
19 47.6 
19 45.2 

S? = Square frame drogue 
P = Parachute drogue 

Drogue Type Perth 
m Tima/ 

First fix 
Lat. 

0 ' X 
long. 

Pate 0 ' If 0 ' W 

RA 10 1657/3 52 57.5 18 41.1 

RB P 10 0018/4 5252.3 18 43.6 

RC P 10 2005/4 52 51.4 19 49.8 

ED P 100 2 2 0 0 / 4 52 5 1 . 0 19 5 1 . 4 

RE BP 10 1555/5 52 4 1 . 8 19 44.7 

RP P 100 2021/5 52 41.7 19 45.8 

R& P 10 204V5 5241.5 1945.8 

EH SF 10 0932/10 52 46.3 20 02.7 

RI P 100 1917/10 52 46.7 19 59.1 

EJ P 20 2020/13 52 45.9 20 03.1 

EK P 10 2555/15 52 45.2 20 00.5 

RL P 20 2537/15 52 45.2 20 00.5 

EM P 0 2350/15 52 45.3 20 00.5 

RN P 20 2007/16 52 45.3 20 02.5 

Time/ 
Date 

Last Fix 
Lat. 

0 ' N 
Lat. Long. 

W 

1905/3 52 58.5 

0 9 0 0 / 4 52 57.2 

1000/5 52 52.1 

1000/5 52 51.5 

I 8 I 4 / 5 52 4 1 . 8 

0900 /6 52 4 1 . 3 

0900 /6 52 4 1 . 8 

1517/10 5 2 4 7 . 6 

I 8 I 0 / I I 52 5 0 . 6 

1035/14 52 48.3 

1615/17 52 47.1 

1940/16 52 44.3 

1646/17 52 46 .1 

0030 /17 52 46.1 

Mean 
Velooitv 
om/s ° T 

I 25.9 013 18 40.7 

18 47.0 

3.4 320 19 50.7 

3.9 304 19 52.7 

3.5 078 19 44,4 

19 45.5 1.8 156 

3.2 061 19 44.7 

12.2 349 20 03.1 

19 58.7 b.9 003 

10.6 324 20 05.9 

4.2 305 20 0 5 . 0 

4.4 240 20 0 3 . 0 

1.1 001 20 00.5 

8.6 001 20 02.5 
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