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Abstract

This report continues the presentation of temperature data acquired since 1988 within
the framework of a Ship-of-Opportunity Programme between Europe and North
America (IGOSS/WOCE line AX3) for the year 1989. The XBT measurements were
carried out, during 12 voyages, by CMS "Koln Atlantic" of Hapag-Lloyd AG, Hamburg.
In addition, this report contains some XBT data carried out by FRV "Walther Herwig"
between Scotland and Greenland. The results are presented in terms of Tables, track
plots, and profile plots and section plots of temperature. By means of laboratory and
field measurements, problems concerning the accuracy of measurements are discussed.

A scientific interpretation is not included in this report and will be given elsewhere.

Zusammenfassung

Dieser Bericht setzt die Prisentation der Temperaturdaten der seit 1988 im Rahmen
eines  Ship-of-Opportunity Programms zwischen Europa und Nordamerika
(IGOSS/WOCE Linie AX3) durchgefithrten Messungen fiir das Jahr 1989 fort. Die
XBT-Messungen wurden von Bord des CMS "Koln Atlantic" der Hapag-Lloyd AG,
Hamburg, auf 12 Reisen durchgefiihrt. AuBlerdem enthilt dieser Bericht einige XBT-
Daten, die von FFS "Walther Herwig" zwischen Schottland und Grénland gewonnen
wurden. Alle Daten werden in Form von Tabellen, Stationskarten sowie Profilen und
Schnitten der Temperatur dargestellt. Anhand von Labor- und Feldmessungen werden
Fragen der Mefgenauigkeit diskutiert. Eine wissenschaftliche Interpretation beinhaltet

dieser Bericht nicht. Sie wird an anderer Stelle erfolgen.




Introduction

This data report presents the temperature field across the North Atlantic Ocean between
the English Channel and the Grand Banks in 1989 in the form of profiles and section
plots. Owing to the kind support of the shipping company Hapag-Lloyd AG in Ham-
burg, F.R.Germany, and the willing co-operation of the crews of CMS "Kéln Atlantic”,
the measurements have been carried out since May 1988, using expendable
bathythermographs (XBT) launched from the bridge wing during the ship’s bi-weekly
passages across the North Atlantic.

In 1989, however, efforts were reduced to monthly measurements only. Due to the
prevailing westerly winds, these were carried out during the eastbound passage of the
North Atlantic - except for cruise No. 134. According to preliminary results of the 1988
measurements the temporal variability of the thermal field of the upper ocean should
still be sufficiently resolved. As a compromise between an eddy resolving strategy and
the workload put on the ship’s officers during their highly automated single man watch
on the bridge the spatial resolution of XBT drops was decided to be between 30 and

40 nautical miles.

This Ship-of-Opportunity Programme (SOOP) is a contribution to the Integrated Global
Ocean Services System (IGOSS) as well as to the World Ocean Circulation Experiment
(WOCE). The specific objectives of this programme, methods of measurement, flow and
processing of data are described in Sy and Ulrich (1989) and Sy (1990) and thus need
not to be repeated here. Except for some aspects concerning the data quality, which will

be discussed in the next sections, the technical environment is kept unchanged.

The final data are archived in the Deutsches Ozeanographisches Datenzentrum (DOD)
which is operated by DHI (recently renamed in "Bundesamt fiir Seeschiffahrt und
Hydrographie" (BSH)). These data are available for personal use, in particular for
WOCE. However, any use of these data should be agreed on with the originators prior
to their publication. Special reservations are made concerning topics such as statistical

analysis, heat content, wintertime convection, and North Atlantic Current, which are the

primary reason of this SOOP.



Fig. 1:

The problem of reference measurements

In the past, the missing reference temperature turned out to be a serious problem
concerning the quality control of single XBT profiles, in particular in the Western North
Atlantic where eddies and meanders are frequent. To distinguish between data errors
and thermal fronts CMS "Koéln Atlantic”, in June 1989, was equipped with an automatic

sea surface temperature (SST) thermometer which has proved to be very helpful.

This SST thermometer was developped at DHI and is manufactured as "Mini-Medes"
by Dittberner GmbH, F.R.Germany. The specification given by the manufacturer is as
follows:

The unit consists of two parts (Fig. 1), the transducer for one or two Pt100 sensors
(accuracy: < + 0.1 K) and data transmission (RS232), and the LED display (resolution:
0.1 K). "Mini-Medes" is equipped with zero, drift, and reference controls. Printer
connection with time control and navigational data input is optional but not used in our
SOOP yet.

DHI - Hamburg “' @} ®

SST - Programm

=
HE

MINI ~-MEDES

The components of the contact thermometer "Mini Medes": measuring unit
containing two Pt100 (top), data transmission unit (right), LED display (left)



The measuring unit used contains one Pt100 and is mounted at the inside of the ship’s
hull in the engine room about 2 m above the ship’s bottom and good in front of the
engine’s radiator water outflow, thus working as a contact thermometer. The thermo-
meter is insulated by thick layers of foam material against the warm engine room
temperature. The values measured are telemetered by a two conductor cable to the
navigation bridge where they are displayed continuously. These thermometers have
proved to be reliable for years on several vessels used within the framework of the DHI
SST programme (TRACKOB). As a matter of fact, instead of the real SST the tempera-
ture in about 6 to 7 m depth is measured - depending upon the ship’s draught. For prac-
tical comparisons, however, this is an advantage due to the unreliable initial data cycles
of each profile caused by the large time constant of the XBT thermistor. On the other

hand, for the vast majority of profiles a homothermic top layer prevails.

Fig. 2 presents a scatter diagram of Pt100 SST versus XBT temperatures at the same
depth. The linear fit calculated from 240 values produced from July through December
shows an almost constant mean temperature difference T(SST) - T(XBT) of about
+ 0.15 K for the whole scale. Taking into account various error sources as the LED
display resolution of 0.1 K, the Pt100 accuracy of + 0.1 K, a temporal error of about
+ 0.1 K (assumed synchronization error between Pt100 reading and XBT reading), and
the XBT temperature accuracy as given by Sippican, Inc. as + 0.2 K, the result of Fig.

2 verifies the reliability of the contact thermometer used.
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Fig. 2: SST as measured by "Mini Medes" versus XBT temperature readings at the same

depth (6 to 7 m)



Evaluation of the depth fall rate error

The accuracy of Sippican’s empirical XBT depth fall rate equation has been questioned
in the literature over the last 10 years (e.g. Heinmiller et al., 1983). Thus, to obtain
more insight into the data quality some laboratory and seegoing tests were carried out
to evaluate the depth fall rate for "Deep Blue" probes. There is no other way than to
compare XBT data against CTD data, and usually differences observed in simultaneous
temperature readings are interpreted as errors in the depth fall rate. However, the
depth fall rate error derived is a function of possibly two error sources; i.e. of the depth
fall rate equation by which the time elapsed is converted into depth, and the tempera-
ture measured by the probe’s thermistor. In addition, the specific XBT unit used may

also be a source of error.

Consequently, the first step in our test was the calibration of those XBT thermistors
which were to be used later for the in-situ comparison. The laboratory test should permit
the elimination of one of the possibly two error sources. For both laboratory and in-
situ test phases the one and same ship’s unit was used which is an identical type to that
onboard CMS "Koln Atlantic".

The laboratory calibration was carried out in the following way: the controller (Bathy
Systems SA-810) was calibrated according to the manual’s guidelines. As further
instrumentation a HP85B computer with original Bathy Systems software, a brand new
Sippican Handlauncher (LM-3A), and two insulated water baths one of which was
equipped with a calibrated Pt100 thermometer for the reference temperature and with

a stirring-propeller to guarantee a homogeneous temperature distribution in the bath.

As a first step, the probes were pre-cooled close to the reference temperature in the first
water bath. The launch was simulated in the second water bath, and the reading of the
PT100 temperature and the depth at the display were taken about one minute after the
launch began. During the launch, the probe was moved up and down to guarantee a
better water exchange through the hole of the zinc nose where the thermistor is located.
The probe adaption, in particular that of the zinc nose with a great thermal mass, was
necessary in order to allow stable readings. However, the up and down movements

sometimes caused noise in the XBT record, possibly due to connecting tolerances of the



launcher. For each probe two measurements were carried out each in the range between
1°Cand S °C, 10 °C and 11 °C, and 19 °C and 20 °C, and were compared against
the Pt100 readings recorded. 36 Sippican Deep-Blue probes were calibrated according
to this procedure, one box in 1988 and two boxes in 1989. All probes were purchased
about 6 months prior to the test. In addition, 6 probes XBT-7 manufactured by Sparton
of Canada Ltd. were calibrated in 1989.

Except for three probes, all error functions /\T calculated are significant within a 95 %
confidence interval due to a linear fit and show a positive derivation (Fig. 3a-d). The
considerable deviation of regression lines within each batch indicates a better thermistor
accuracy than that given by Sippican as + 0.2 K. The positive derivation, however, is
assumed to be caused by the Bathy System controller. This assumption is supported by
a study published by Roemmich and Cornuelle (1987) who calibrated 24 "Deep Blue"
probes without finding a systematic derivation. For their study they used a self
constructed XBT digitizer built in a PC-type microcomputer. According to the results
presented a systematic error in the order of + 0.2 K can be expected for measurements
in the tropical mixed layer. Fortunately, this bias is not relevant in the North Atlantic
(T < 20 °C) and hence is no serious problem for the quality of our SOOP data.

A week after the laboratory tests in 1989, 12 calibrated probes were used for an in-situ
comparison with two CTDs in the Norwegian Trench (water depth 700 m). An
autonomous SIS CTD, with a self-adjusting high resolution pressure sensor, was mounted
at a NB MKIII CTD. The sensor systems of both instruments were horizontally 30 ¢cm
apart. No significant deviation between the profiles of the two CTDs could be observed.

First results of this comparison are shown in Fig. 4a-c. The XBT traces are corrected
according to the calibration results. The depth difference /\z = z(XBT) - z(CTD) of
8 XBT traces are negative, whereas that of 3 traces match the CTD trace (solid line).
1 probe seems to have failed (# 9). The clear positive temperature increase in the upper
part of trace # 9 may be indicative of the so-called "bowing" (IOC, 1989). A gradual
increase, or "bowing", in temperature was observed in the mixed layer only and first
reported by Bailey et al. (1989). In the segment of the strongest gradient, which is
located between 290 m and 440 m, the maximum negative depth difference to be found
is about 14 m (# 10, # 12) at the lower end of this segment. The depth difference of
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Fig. 4a-c: In-situ comparison XBT - CTD carried out in in July 1989 at 58° 16'N, 9° 3I'E
(Norwegian Trench)
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the remaining 6 probes above the CTD trace is below 10 m on average. According to
Sippican, the depth accuracy is given as + 2 % of depth, which is + 8 m at 400 m
depth.

It has to be emphasized that the numbers presented are more or less raw estimates.
Nevertheless, they show a tendency towards negative values (i.e. underestimation of
depth fall rate), no significant depth fall rate error resulted from this test. That is in
contrast to results from other groups, who found significant deviations towards faster
depth fall rates than those calculated by the standard coefficients of the drop equation
(Heinmiller et al., 1983; Szabados and Wright, 1989; Bailey et al., 1989). This could be
due to the weak temperature gradient of less than 0.01 °C/m or due to some internal
variability which, however, was found to be small. It may even be that the depth fall rate
error varies with the area, i.e. with density or with the actual depth (elapsed time) where
the comparison took place. In addition, it is very likely that different results may be
caused by some certain differences of the probes (batches) themselves, the time of the
probe’s storage, and the XBT units used. Finally, it cannot be excluded that the cali-
bration procedure or other factors might affect the dynamics of the probes tested
(Green, 1984). All these points have to be proved and discussed in context with all the

results available from all groups.

Besides the direct effects on data quality and reliability of results, additionally an
inaccurate depth fall rate equation has community-wide implications if corrected indi-
vidually. Thus, in October 1989, at the IGOSS Ship-of-Opportunity Meeting in Ham-
burg, F.R.Germany, a decision was made to conduct an internationally co-ordinated
experiment to evaluate the XBT depth equation (IOC, 1989). The NOAA National
Ocean Service and the IGOSS Task Team on Quality Control were asked to take care
of that task. Szabados (pers. comm.) drafted corresponding procedures which should
ensure a controlled test in as many regions as possible. Results of the collaborative
effort are planned to be discussed during the TOGA International Science Meeting in
July 1990 and the next IGOSS Ship-of-Opportunity Meeting in 1991. It is recommended
that no changes should be made to the fall rate equation prior to internationally adopted

solutions.
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Presentation of data

An overview of the schedules of the 12 voyages of CMS "Kéln Atlantic" is summarized

in Table 1, and the positions of all XBT drops are presented in Fig. S together with a

profile of the bottom topography along the average ship track (Fig. 6). A presentation

of all data is given separately in Tables, track plots, profile plots, and section plots

assorted by voyages. In addition to our ship of opportunity data one transect carried out

by M. Stein onboard the Fisheries Research Vessel "Walther Herwig" (cruise No. 101)

is presented at the end of this report.

Table 1: Schedule and consumption statistics of North Atlantic XBT transects of
CMS "Kéln Atlantic"
Transect Date No. of XBT No. of JJXX No. of XBTs
No. 1989 drops transmitted processed

234 - west M 120 1o=17, ‘1. 86 45 (52 %) 661 (77 %)
135 east i 25 2/.=28.:2. 56 23 (413 46 (82 %)
136 west 1t ] D3

136 leastim 2303 .,=28. 13,

136 total 90 45 (50 %) 75 (83 %)
337 east 21.-4.-25.'4. 60 22 437 %) 39 (65 %)
138 east 19. 5.-23. 5. 63 44 (70 %) 50 (79 %)
139 eastal16.16.~-20. 6. 59 25 (42 %) 52 (88 %)
140 east 14, 7.%18. % 53 271 (51 %} 47 (89 %)
141 eagt :12. B.~15, .8% 60 48 (80 %) 50 (83 %)
142 east 9. 9.-12. 9. 49 3I&UT N 46 (94 %)
143 east 6,10, =10510x% 47 33 (707%%) 44 (94 %)
144 east @ 4.11.~ 9.%1. 51 32 160 %) 48 (94 %)
145 east 2.12.- 6.12. 59 32 (54 %) 49 (83 %)
TOTAL 733 412 (56 %) 612 (84 %)

*
some measurements west of Grand Banks included
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Fig. 6: Bottom topography along the average track of CMS "Kéln Atlantic" between

Europe and Grand Banks
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In the following, and assorted by voyage numbers, the measurements are presented in

o Tables containing header information and remarks of each XBT drop,

- track plots of each transect,

. § section plots showing the vertical temperature field of each transect,

4, and profile plots of final temperature data (the profiles are offset according to

the tick marks, the temperature at tick mark is 6 °C).

The different numeration may give rise to some confusion. The complete XBT drop
number consists of 6 digits as shown in the profile plots. The leading 2 digits denote the
year of measurement, the next 3 digits give the XBT drop number ranging from 001 to
999, and the last digit marks the repetition, if necessary. In the Tables and section plots
the leading zero of the XBT drop number is omitted whereas in the track plots the

repetition digit is omitted, as well.



"KOELN ATLANTIC" Voyage No. 134
DATE TIME POSITION PROFILE
DD MM YY UTC SIEUN es W DEPTH (m)
1l s e fe, 1:42 48 13 8157 5755 0
12555 589 3130 48 9440 730..0
1221189 B 2l 47 49 19521 650.0
11250189 713 47 37 o G5 R 665.0
12551089 s 47 25 ¥ e SR e 695.0
12 fIE O GT ) 47 12 d Pl AL 62550
12 ] 089 1Dl 66 47 O 13 .05 680.0
125 1.89" 449 46 47 1349 800.0
2554 380910 4%6::146 46 34 145136 19550
d¥28s= 100 891 8= 31k 46 25 15 -16 57550
1'2. 1°289°852/0 28 46 15 HNG 400.0
126051 S8 9N e D 46 4 16 40 500.0
131589 02116 45852 i/ 585.0
195 11889 21520 45::39 .78 56 52030
1B PR W= 5 4:26 45525 18435 645.0
1L il L[ g 6:47 45 8 19 26 718570
L 3e215,89 8:47 4.5 10 19 44 450
13. 1.89 10:53 44 48 20027 9550
13551089 20115's 174 44 28 21153815 79030
13 .51 . 891 4] gl g 44 .5 22136 740.0
L LvB8g Y vy 43 54 28010 585.0
13. 1.89 22:56 43 43 23 48 615.0
14. 1.89 Tt 43 34 24 40 655.0
14. 1.89 ey 43 36 25 19 645.0
14. 1.89 4:59 4337 263 615.0
14 190 g ana Tk 41 26 39 655.0
I8 LB - ogvgt, NN RY - D7 18 605.0
14.:1.89 10:33 43 43 28 500.0
14, 1.80" 9504 43 45 " 2848 425.0
14. 1.89 14s:1% 43 45 29, 25 435.0
18,7189 1802 43 46 0.5 625.0
18, 1,89 iva-ie 8y 49 . 30 48 605.0
14. 1.89 290: 4 43 50 31 21 815.0
14. 1.89 22:10 43 53 22 4 800.0
15. 1.89 0:46 43 54 32 47 810.0
15..1.89 317 43655 33 24 640.0
500189 5:23 43 55 34" =3 770.0
T 2.89 . gy ooy 57 34 47 845.0
15. 1.89 313:40 43 56 35 58 790.0
15. 1.89 313:3¢ 43 56 36 37 585.0
15l 586 15:29 43 55 3718 805.0
15. 1.89 19:37 43 54 38 41 800.0
159,°3.80 599 43 54 (39 23 795.0
15. 1.89 22:42 43 56 40 8 855.0
16. 1.89 0:30 43 58 40 50 850.0
26 1ahg woigL dRne L g e 4k 38 158.0
Ji6s S 88q 3:57 43 59 4218 520.0
16. 1.89 5:27 43 59 42 58 860.0
16. 1.89 7:39 AR 2 4351 795.0
¥6. 1.8% 8;45 PR 44 20 855.0

REMARKS

WESTBOUND
Many profiles

are doubtful due

to unreliable

temperature in-

versions,

noise caused by

and

strong wind
from ahead.

All data are
smoothed with
2970 41

q:

All data are
averaged to

/\Z

L5



DATE
DD MM YY
l16. 1:89
16. 1.89
16. 1289
16. 189
16. '1.89
161 1.89
1641 89
17 -1.89
17. 1.89
1189
1741589
170 17989
17.,1.89
17 1. 89
17411089
17451089

TIME
UTLC

POSITION
IN °
0 44
2 45
4 46
8 47
8 47
9 48
9 50
2l 51
13 53
14 53
1Ly 54
17 55
1k7/ 55
19 56
20 57
20 57

PROFILE
DEPTH (m)

REMARKS
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"KOELN ATLANTIC" Voyage No. 135
DATE TIME POSITION PROFILE
DD MM YY UTC o PUN TEa W, DEPTH (m)
25, 22890012000 3 45 4 49 O 42.0
2502 5800 240 45 4 48 51 239.0
25/ 12/ 8ORNEDZIS 5 9 45 5 48 48 818.0
250 2.89 &8l 8is 24 A5y 48 38 751 .0
25. 2.8999414 359 45 8 47 52 822.0
250 2.89. 1710 45 10 46 54 783.0
25/ 02 S 8 OFAE IO AN 45 24 46 9 823.0
25, 126:8984.21 3580 45 42 45.. 8 806.0
25289 22556 45 56 44 20 772.0
26. 2.89 1l 46 15 43 35 500.0
26452089 2259 46 30 42 36 784.0
26. 2.89 4:59 46 46 41 41 798.0
26 289 6259 47 1O 40 53 750.0
26. 2.89 o0 4727 408 3 706.0
26 282 8 GRSl 2 4728 39..14 728.0
26, 2. 89888122657 47 41 38 20 650.0
265 120089 450 47 52 3/ 29 796.0
26.12.89 0 7.3 48 4 3641 787.0
26 2589 9 48 15 35 44 780.0
26. 2.89 01945 48 20 3522 843.0
26, 2.89 210500 48 28 34 47 792.0
265 28938823100 48 39 thelidae 816.0
27589 1 48 44 33515 807.0
272389 Siiti 48 59 31W55 849.0
27. 23589 4:40 49 6 31 10 808.0
27 . 2.89 5 D5 49 11 30 34 825.0
27 - 1827489 1158 49..1.9 29¥33 753%0
2i/s 02089 9:56 49 26 28730 754.0
2702089825520 49 34 2T b 789.0
27. 2.89:014:+0 49 39 26 25 832.0
2700289 6 50 49 46 25023 786.0
276 2890 80 49 51 24 25 800.0
27 S 2i3BOED ) SO 4955 23,23 1220
27525189821 56 49 59 22716 861.0
27s 25892315 316 530 s | 21-27 784.0
28:02.89 1538 503 20 24 822.0
280 2.89 3:20 50} ot T9E3 5 847.0
28..2.89 4:55 50 4 18 50 740.0
283 2.89 6:53 501 S S 0 820.0
28. 2.89 9: 19 5ONED 16 53 824.0
2851238905110 559 50 4 15852 832.0
28982891 3150 50 4 14 49 791.0
2:81a 20018 9L T 5iSEL O 5Ot 1Eehialopt 761.0
28lc 21089 #1654 49 56 1257 829.0
285520 89110 229 49 51 11 44 868.0
28. 2.891 20:58 49 48 1L 355,0

EASTBOUND

? warm spot ?

noisy

noisy

noisy

noisy
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"KOELN ATLANTIC" Voyage No. 136

DATE TIME POSITION PROFILE
DD MM YY UTC RN *L AW DEPTH (m)
i B e ) = e 46 13 SO G 834.0
0503 e 8 AN 2 S5 46 10 39 50 769.0
121 3-89 1:18 46 5 40 52 755.0
121493758 9 3:40 46 1 41 58 805.0
12.F 3.89 5:40 45 58 42 48 764.0
1213 489 Sk 45 54 43 52 846.0
i 258138 ORI 021119 45 50 44 46 756.0
12,0 3. 898223 45--53 45 24 849.0
12-131..89 13 29 3 46 3 45157 841.0
12. 3.89 14:13 46 O 46 22 809.0
1:2 2631 89115 : 59 45 52 47 10 764.0
1027 13 S 8 ORI 3 B 45 44 47 43 756.0

—-29-—

WESTBOUND
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DATE
DD MM YY
23583589
235389
230 3.89
23.13.189
24,.1.3.89
24.03.89
24. 3.89
24. 3.89
24. 3.89
24. 3.89
24.3.89
24. 3.89
24. 3.89
24. 3.89
24. 3.89
245389
25513.89
25113089
25.4:3.189
25.13.89
25:13.89
25.13.89
25137189
25.8 389
25<,3.89
25.13.89
25.4 389
25.13.89
2513789
26.13.89
26<513.89
26. 3..89
26.3.89
2693589
26.13.89
26,3589
26. 3.89
26. 3.89
26. 3.89
261389
26.73.89
26.53789
26.43.89
26443 +89
27.13.89
27-13.89
27.13.89
27. 3.89
27 .03.89
27. 3.89

TIME
UTC

17:30
18:59
20259
231080

:46
2340
ke

OWONPSPNR

:59
14058

L

43
43
43
43
42
42
42
42
42
42
41
42
42
42
42
42
42
42
42
42
42
42
42
43
43
43
43
44
44
44
44
45
45
45
45
45
46
46
46
46
46
46
47
47
47
47
47
47
48
48

-33-

POSITION
IN °
37 59
29 59
12 58

5 57
56 56
46 56
34 55
25 54
16 53

2 53
37 D2

2 S

2 50

8 49
1 48
115 48
18 47
22 46
26 45
30 45
32 44
39 43
56 43
10 42
27 41
41 40
56 39
1l 39
23 38
36 3/
49 8/

0 36
10 35
23 35
36 34
o1 33

6 32
i3 31
31 30
37 30
49 29
58 28
10 27
20 27
29 26
39 25
47 24
56 24

4 23
13 22

PROFILE
DEPTH (m)

193.0
772.0
816.0
826.0
767350
840.0
823.0
769.0
827.0
834.0
762.0
805.0
85, O
766.0
/87150
785.0
795.0
754.0
837.0
755 .0
874.0
845.0
815510
834.0
840.0
769.0
820.0
829.0
SIS0
760.0
816.0
865.0
768.0
768.0
789.0
842.0
750.0
757.0
7930
762.0
810.0
825.0
755.0
795.0
771.0
826.0
(/il750
719.0
743.0
750.0

REMARKS

EASTBOUND

noisy

noisy

noisy

noisy

noisy
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XBT DATE TIME POSITION PROFILE REMARKS
NO. DD MM YY UTC N ) DEPTH (m)
760 27.U30897216:59 48 21 2145 680.0
770 2731 8951185059 48 30 2052 755.0
780 27503 5892 ()5 54 48 37 20 .6 755.0
790 27+ 389 222247, 48 42 19 16 754.0
800 28. 3.89 0:40 48 50 18 26 756.0
810 28.°3.89 2:20 48 55 17 43 280.0
820 28.3.89 $ 0 48 59 1L o, 255¢0
830 28. 3.89 6: O 49 5 16 =9 %550
840 28..3.89 7:58 49 9 35 17 756 .0
870 28.°3.89 "10:17 49 13 14 16 650.0
880 28.83.589 2 0 49 16 g 29 351.0
890 28,0389 014 20 49 20 12 1219 755.0
900 28131589 =16 =0 49 22 11 39 755 .0
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136 EASTBOUND
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"KOELN ATLANTIC" Voyage No. 137
DATE TIME POSITION PROFILE
DD MM YY Ulc SN 2w DEPTH (m)
21 4589162 37/ 44 24 48 54 849.0
21 14 S 89PT8 T 29 44 23 48 11 7430
2140045 89120317 44 23 47 25 844.0
210 4.891 21:58 44 23 46 45 846.0
22. 4.89 1:48 44 23 45 '8 842.0
22. 4.89 425 44 43 44 10 832.0
220 489 5522 44 49 43 49 836.0
22, 4.89 o/ Shis/ 45 1 43 857.0
22+ 4789 8:54 4558 42 32 808.0
220 4°8915010:242 45 25 4150 832.0
22514089 2334 45 36 41 9 3580
22 4.89 14326 45 48 40 27 770.0
2204 890 SHl6t 1) 46 O 39 46 7960
222854 589881 8210 46 11 393 823.0
2215084 S 8RNI 5 46 32 3739 74540
2204589123548 46 43 36859 819.0
23.1"4.89 1:48 46 52 36 16 850.0
23...4:.89 3137 iy 3 35536 5300
23. 4.89 6:20 475815 34 30 7180
23. 4.89 Ovl3 47" 29 33 24 78150
235104891 1l 35 47 37 32 41 /530
23 04 89100123258 47 48 3220 860.0
23.1'4.89 14:51 47 56 Siaksibiss 847720
23. 4.89 16:48 48 4 30 29 791.0
23. 4:8% -18:38 48 13 29 44 750.0
23. 4089 201243 48 20 28555 797510
23 4T 89500 2238 48 28 28 10 442.0
24. 4.89 215313 48 42 26 40 747.0
24. 4.89 4:33 48 48 25 47 747.0
24. 4.89 6:30 48 52 24 59 686.0
24.'4.89-10:28 49~--35 2324 79560
24, 4,89 18207 49 8 20 14 764.0
24. 4.89 20: O 49 11 195528 805.0
24004898882 1253 49 13 18 36 72< 0
24. 4.89 23:45 49 16 157451, 826.0
25. 14,89 12335 49 19 1 b7 ARG 858.0
25. 4.89 3226 49 17 16 20 844.0
25. 4.89 H:25 49 19 15 32 541.0
25. 4.89 R/aSt271, 49 20 14 40 742.0

-39-

REMARKS

EASTBOUND
Many profiles
are affected
by noise.

All profiles
are smoothed
with ig > 19.
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"KOELN ATLANTIC" Voyage No. 138
DATE TIME POSITION PROFILE
DD MM YY UTEE Mol | it W DEPTH (m)
1:9: 1589 e digis a2 4527 48 49 376.0
19. 5:389¢ 19350 45 30 48633 7780
195 5L89"w 21 341 45 47 47 23 818.0
19. 5889 235 46 O 46 41 597 .0
20. 95.89 1LEPs, 46 12 45 58 827.0
20 15..89 3:38 46 24 51> 490.0
20 . 4589 59 46 36 44 31 247.0
20. 5.89 6:57 46 47 43 49 865.0
20 . 1589 8:44 46 59 43 6 864.0
20. 5.896#2102330 4 vl 42 22 865.0
210553898112 236 4722 4] =29 613.0
20025089 ST 5 47730 40 50 848.0
20,589 4056 4 47 39 4002 842.0
20. 5. 89 19759 48 4 3825 285.0
2055589 824 +26 48 9 37" 50 6520
20. :5.89" 12320 48 16 37, =7 851:0
21, 15589 1 aky) 48 26 36 23 850.0
21 .785:89 cialal 48 32 35538 842.0
215053189 Sis =6 48 42 3450 859.0
210 #5089 6:58 48 49 34 10 842.0
21..:.5.89 9224 48 57 33 10 846.0
21005589 el 3 492 32 24 867.0
21505 T 80 3 RO 49 8 3 Nee32 809.0
PRIEEL S s e (o) besa LS S 2 49 14 30 46 856.0
21 .5.89: 11'6 53 49 19 29 159 849.0
21,5289 18:48 49 52 29:°16 858.0
2152898882 03143 49 32 28 26 865.0
2. 5. 8910822 134 49 37 27 42 870.0
212 155589 0is 3k 49 38 26 59 868.0
22 . 589 23], 49 41 26 8 502.0
22:8:50.89 4d:22 49 47 25722 816.0
22..15.89 6:15 49 51 24 35 812.0
22.5.89 88 49 54 23 49 816.0
2205589 L0 2 49 56 23802 871.0
22 .5 89815058 49 58 22 14 782.0
22+ 5. 8913238 49 59 21 30 814.0
22505589 2714255 BOEE]: 20 41 685.0
2255518931751 5032 19 47 831.0
22..5289 207 50 4 18 52 676.0
24v 5iBY 23539 . S 18 15 782.0
22.°5:89  23:37 5085 17:.26 864.0
23. 5.89 e 82 5O 6 16+39 813.0
23500589 3:24 B0 11455 45311 859.0
23..5.89 5:19 50 .4 15 3 838.0
23..5.89 74631100, 50= 14 17 849.0
23.:5:89 g vs 500 138310 885.0
23 o 55895 A4 10 50" 2 1241 865.0
235589 13 HEO 49 58 1154 822.0
23, 5,89 153 49 57 2 L1 ity 472.0
23. 5.89 17: 4 49 53 10518 127.0
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"KOELN ATLANTIC" Voyage No. 139

XBT DATE TIME POSITION PROFILE REMARKS
NO. DD MM YY UTC SN SHUW DEPTH (m)

30 1618689 120 7 43 59 48 19 834.0
40 16.886.89 11321358 44 O d7/= 29 852.0
50 ¥6.1#6.89 /23:33 44 O 46 49 861.0
60 17.6'. 89 1106 44 1 46 7 776.0 noisy
70 17 .36 .89 2:53 44 O 45 22 450508 el i =
5

100 17.56.89 4:26 44 44 42 862510 L1l L —

110 1/ 116,189 6: 4 44 18 44 4 7.9.61.1 0=l =

120 17 .816.89 7538 44 30 43 28 SH 00 iR

130 17.46.89 9:10 44 43 42 52 Si6 S 0MEl

140 1701689 w1047 44 53 42 18 868.0

150 17686.89 12,2119 45 6 41 40 830.0

160 177 36°18 OF 1.3 857 45 19 4715 v2 81561550

170 17 .16.-89: "15:33 45 31 40 23 834.0

180 157588 61518 O/ sy 45 42 39 43 81.9:.°0

190 17.816.89 182345 45155 390 803.0

200 1716589520 2 19 46115 38121 821.0

210 17-46.89 21152 46 17 37839 856.0

220 T7:8 61,89 #2329 46 27 36 55 82750

230 181 6189 1215 46 40 3648 814.0

240 18.#6.89 2:40 46 49 350129 8270

250 18.§6.89 4:15 46 58 34 49 827.0

260 18.16.89 55 477 4.7 347 827.0

2770 18 .56.89 7:29 47 17 382122 651.0

290 181231 6..89 916 47 27 3232 868.0

300 18.1H6.89: 10341 47 34 Bid" 56 853.0

310 1182618 9w= 241 6 47 42 Bele=de3 8130

320 18 816,891 13349 47 49 30230 486.0

340 188689715524 47 57 29 43 804.0

350 18.8#6.89 o174 48 4 28557 834.0

360 1:87. 816,89 2 /#:8 239 48 11 28 14 81320

370 18 .16. 890 016 48 18 27 30 849.0

380 18 .46 .1898 491553 48 23 26 44 861.0

390 1824 6.8944 23830 48 26 26 1 813.0

400 19.:6.89 1510 48 28 255716 861.0

410 1:9.016.89 2:50 48 29 24 31 830.0

420 19.46.89 4:30 48 31 23 44 803.0

430 19 .16 .89 6:29 48 35 22 49 833.0

440 L9 ;861 89 7:38 48 37 22845 850.0 noisy presumably
450 19 .46 89 9:14 48 40 2131 772.0 caused by heavy
460 19. 6.89 10:49 48 43 20 45 767.0  ship's roll
470 19.86.89 12323 48 46 2080 787.0 (signal wire
480 119 . 6. 89831550 48 49 O 812.0 contacts with
490 19 Jit 615189 ] 51235 48 52 18525 826.0 ship's hull).
500 19.:3:16<89 = 171548 48 55 17::39 816.0 e
510 19.56.89 %18:35 48 58 16 54 799.0 = e o —
520 19..1116..891 20150 49501 16511 796.0 i RS
530 39 1y6 .89 2042 49 4 15 24 757.0 S =
550 20.-6.89 0:52 49 10 135 h s 836.0 =
560 20. 6.89 22123 49 12 TSN G 73720 = e =
570 20. 6.89 3:56 49 15 12 18 760.0 R =
580 20. 6.89 5:28 49 18 11532 606.0 = e

590 20. 6.89 TSl o, 49 21 10 47 166.0
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"KOELN ATLANTIC" Voyage No. 140

XBT DATE TIME POSITION PROFILE REMARKS
NO. DD MM YY UTC N e DEPTH (m)
EASTBOUND
10 144 7,89 18 & 4743 48 28 S19-0
20 14. 7.89 19:59 47 55 47 42 342.0
30 p A 7 e (0 Y 48 6 46 54 676.0 noisy
40 14. 7.89 523918 48 16 46 13 854.0 - " -
60 15...7.89 - 48 25 45 23 697.0
70 15. 7.89 2:51 48 34 44 40 815.0
80 15. 7.89 4:29 48 42 43 56 872.0
90 15. 7,89 6: 6 48 53 3 il 842.0
100 15. 7.89 7:50 49 5 42 18 827.0
110 15+ 7,89 9:31 49 15 41 25 812.0
120 15. 7.89 11:16 49 24 40 40 766.0 noisy
130 15. 728800 338 49 30 39 55 815.0 - " -
140 15. T8 Y4:5) 49 36 39 9 836.0
150 15. 7.89" 1628 49 43 38 24 482.0
160 15. 7.89 21836 49 50 1742 840.0
170 15, 7.89 200 49 56 36 57 731.0 very noisy
180 15. 7.89:\.23149 50 1 36 9 840.0
200 15. 7.89 23:58 50 8 355 854.0
210 16 T.8% 1:42 50 11 54 23 873.0
220 16. 57,89 3:28 50 16 3333 843.0
230 16, 7,89 5:10 50 25 32 44 855.0 noisy
240 16. 7.89 6:54 50 29 31 57 825.0 - " -
260 16." 7.89 8:47 50 33 3% 9 867.0 - " -
270 16, .7.89 10226 50 35 30 16 820.0 - " -
280 16. 389 1237313 50 36 29 26 853.0 - " -
290 16. 7.89 13:56 50 38 28 34 860.0
300 165.7.89 . §5:4) 50 41 27 45 865.0
310 16. T80 1Y id2 50 43 26 59 880.0
320 16. 1.88  19: 3 50 46 2612 712.0 doubtf.int.discCs
330 16..7.89  20:52 50 47 28 21 817.0
340 16. 7,89 22:41 50 48 247733 861.0
350 17..2.89 0:28 50 45 23 44 847.0
360 17, 42,89 2:13 50 45 22 56 842.0 doubtf.int.discy
370 17. 7485 3:56 50 48 2250 340.0
380 37, 7.89 5:41 50 50 2120 827.0
390 1750189 7:25 50 51 20 30 700.0 noisy
400 17. 7.89 9: 2 50 51 19 .37 848.0 - " -
410 173289 . 10:42 50 49 18 50 841.0 - " -
420 177,89 13528 50 46 18- 3 601.0
430 Y71 789 <1459 50 43 ; gl s 832.0
440 17..7.89 /185:82 50 41 16 23 498.0
450 172,88 . 1is8 50 37 15 35 640.0
460 17 T80 220127 50 34 14 47 778.0
470 170889 2§13 50 31 4.0 834.0
480 1709589 - 295 50 26 15 48 172590
490 18.:7.89 0:50 50 20 1238 763.0
510 18. 7.89 2:44 50 14 1133 792.0
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"KOELN ATLANTIC" Voyage No. 141
DATE TIME POSITION PROFILE REMARKS
DD MM YY UTC Al N W DEPTH (m)
EASTBOUND
125,889 01 47 36 48 54 148.0
125889 1:56 47 46 48 8 25530
125889 3:43 47 .56 47 26 382.0
12. 8.89 5:26 48 5 46 42 864.0
12. 8/.89 7 S 48 15 45 57 868.0
12. 8.89 8:56 48 25 45015 648.0
12. 8.8% 11: 3 48 38 44 22 850.0 noisy
125 8.8900 12547 48 46 43 40 795.0 = " -
12. 8.89 14:29 48 53 42 59 870.0
12.8.89" 16314 49 4 42 10 851.0
152 .08 8918 1147.567 49 13 4132/5 829.0 noisy
2081 891110 s 477 49 21 40 42 7.82( 0n i —igid—
WSt SRR ek ls 49 32 3952 8380 ==
12,8589 25518 49 38 3916 860.0 - " -
31008189 113 49 47 38 15 847 0.1 =t
13 SE8k89 2:59 49 52 37532 854.0
13. '8i.89 4:43 49 59 36 39 856.0
1:357.81.89 6:31 L0 S < 35550 861.0
13581589 8:20 50 10 3518 857.0
358108 98401.0.¢ 416 5015 34 14 854.0
g 8l 8 Ol 1] 52 5.0 =24 3326 872.0
13%: 8890013243 50 24 32236 864.0
135, 889 ailih s 3 2 50 28 3152 847.0
13 ¢ ¢8lc 895 1724 50530 30 56 840.0 noisy
135081898 O ¢ 457 50533 30% .9 700.0 large spikes
135 81589: w20 57 50833 2918 816.0
135 181089 2311 7 50 34 28 14 838.0
14. 8.89 0:47 50,37 27 36 860.0
14. 8.89 2:38 50 41 26 48 827.0
14. 8.89 4:26 50 41 e 0y 803.0
14. '8.89 6:20 50 43 2513 846.0
14. 8.89 8:24 50 44 24 22 77750
14~ 8.89"" 10:19 50 42 23039 854.0
14 8.89 : 1219 50 43 22 46 870.0
14, 8.89 14:;4 50 45 21 59 834.0
4% 8.89 15354 50 45 271 12 794.0
14+.28.89  17:45 50 45 20 26 810.0
14~ /8.89. /19:38 50 45 19 .38 823.0
14. 8.89 21:40 50 43 18 44 840.0
14552 81.897 72357 50 40 17 46 796.0 doubtful intervals
15. 8.89 1851 50 39 1641557 520.0
155 8i.89 3:45 50 35 165 834.0
15.-8.89 5138 50 32 15 19 828.0
155 8189 7531 50 30 14 31 733.0
15. 8.89 9:19 50 29 13 47 781.0 doubtful intervals
15, B.8% . 11: 0 50 23 122859 766.0 noisy
155 8189 " 12:47 50 16 12 14 864.0
154, 889 14:30 50 14 1128 819.0
1652 8.89 - 153271 50212 e 400.0
15. 85895 "15 4+ 50 10 52 3if2jakile;
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"KOELN ATLANTIC" Voyage No. 142

XBT DATE TIME POSITION PROFILE REMARKS
NO. DD MM YY UTC | W DEPTH (m)
EASTBOUND
10 9.9 89 /2520 47 31 49 17 126.0 noisy (g=11-21)
20 9..:9489 9isii0 47 42 48 28 2RO 0 = U
30 9. 29080 Wt 0 47 52 47 40 BPHS0R — =
40 9. 29789 w3570 48 2 46 51 G600 =t
50 9l 9 B9 RE ] 5100 48 13 46 5 4.7.0 50k — s
60 9 L. 989 L /et 2 48 24 45 14 6800 =l
70 9 4R 9S8OREET OfEi0) 48 35 44 25 8130 0 = =
80 95194 89 v 2R 0 48 44 43 37 46RO e
90 9. 198952810 48 53 4253 868i.08s=" 1" i
100 10. 9.89 Jez= O 4 9t/ 420 a3 .83 Qs = S
110 10..9.89 252 49 12 4153 0 292,80 =N =
120 10.19:.89 4:20 49 21 40 45 74950 — U=
130 101989 6: 0 49 27 40 5 8360 ="V =
140 0. 9.89 8: 0 49,33 39 16 BEG L) -
1150 B0 9:589 e OS] 49 41 3823 395.0 = " - doubtful
160 10.1:9:3898 1250 49 48 37 34 4708 == -
170 10.19.89 %142 50 5051 86438 A4S0 =
180 10.319.189 1160 50 3 35 43 54510 =
190 105090891 F118 ¢ O 50 10 34 54 78080 =l
200 1.0,.:1.9.89:=20 0 5022 il BOD A W
210 10159898 21222007 500 29 3886 8250 estt = —
220 T1." 9589 0: O 50 34 32715 824 10 S =Tt
230 11.-9:.89 1:41 50 45 332 A0 — =
240 11.:9.89 3.322 50 45 3053+ Elelre O =
250 11.19::89 52 =0 50 46 29555 802 .0 EE="11 =
260 11.:9.89 7530 5051 2859 SHIS 0 T
270 141 4 9..89 900 S0HDS 281002 DR L N
280 1] G519, 895l 1t 50" 56 PAT L | 818.0 - " - doubtful
290 11. 989 --13:.0 50 57 2680 840120 = =il =
300 11301895890 11550 50 58 25113 T N -
310 1] T IR O N8O 17t 0 D05/ 24 13 Fah.Q . = " -
320 11,1950 8197 _51.9:7%0) 50#55 23 14 SO =
340 s 989211538 50::56 21558 e O Gl R
350 11 .0 95894 23e=d 50 517 21 18 v B R e
360 12. 9.'89 0:47 50150 20 27 A0~ F
370 12. 9.89 2320 50 46 19 42 2430 » % -
380 12. 9.89 c0 50 41 18 54 7300 =k Tat=
390 125.¢ 9589 6L 50438 17567 721.0
400 12. 9.89 8: 0 50 32 a7 At (o, 703.0
410 12 .89:.89 1010 50527 16 =2 751.0 noisy
420 120989012150 50 20 14 59 793:..0
430 12. 9.89' 14: O 5017 1L 868.0
440 12. 9.89 16:.-0 50 12 13 4 874.0
450 12. 9,89 1610 =0 112 8 863.0
460 129089 2020 D2 103 628.0
470 1525195189 22(sea ]! 49 58 1018 122.0
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"KOELN ATLANTIC" Voyage No. 143

XBT DATE TIME POSITION PROFILE REMARKS
NO. DD MM YY UlC BTN S AW DEPTH (m)
EASTBOUND
10 6. 10.89% 21 330 47 39 49 11 148.0
20 6. L0 89 =23 ) 47 48 48 33 220.0
30 7.10.89 100 48 O 47 44 372.0
40 %0589 R0, 48 12 46 54 853,70
50 i7'<:10..89 ST e, 48 24 46 6 840.0
60 7.10.89 fis 0 48 36 45 17 859.0
70 7.10.89 9220 48 47 44 27 833.0
80 705898 S ] S EHO 48 56 43 38 880.0
90 (71120108 9=n]'3 s () 49 9 42 49 843.0
100 7 -1 008 9mes1ibas() 49 22 41 46 838.0
0 7« 105189 ¢ 19755 49 33 41 4 843.0
120 T 0893195 R0 49 44 40 12 803.0
130 71089 213 0 49 56 39522 859.0
140 71089 232 1 30 Flo 383 865.0
150 8.10.89 s 0 50 14 37 46 856.0
160 8.10.89 2:40 50 23 36 54 854.0
170 8.10.89 4:22 50530 3687 863.0
180 8.10.89 6: O 5083 35 24 870.0
190 8.10.89 8: 0 50 46 34 29 866.0
200 8.10.89 " 10: "0 50 54 3335 885.0
210 80589511 2110 Dl 32.38 809.0
220 8.10:89 14 ] LR EE L, 3142 871.0
230 8108916513 5114 30 37 881.0
240 8. 10891820 5120 29 45 869.0
250 8.10589" 200 5126 28 48 861.0
260 81089 n 225550 513 2750 871.0
270 9.10.89 iz 10 D135 26.52 869.0
280 9.10.89 1:44 51 3O 25:459 871.0
290 9.10.89 3:20 51 41 297145 861.0
300 9ls 11089 Sisali0) 51 43 24 25 837.0
310 9.10.89 20 51 44 237522 876.0
320 9. 10589 Qi3 3k L L7 22 24 728.0 noisy
330 Q10 S8 ORTEN 1us il ol 51 48 21523 85050 =" li=
340 i 10894 133580 51 47 20 24 856.0
350 9.-B0.89 152 "0 51 47 19=25 696.0
360 91 110.89 16359 51 47 18 29 851.0
370 g 10.89 19278 51 46 1729 858.0
380 9. 1089 21240 51 43 163" 846.0
390 9210489 23:4 0 51 41 15 28 /57210
400 10.10.89 0:40 51 38 14 43 547.0
410 10.10.89 2:20 51 36 13- 55 502.0
420 10.10.89 3:59 51 32 1.3 5 821.0
430 10.10.89 6: 0 51 28 N2, 850.0

440 10.10.89 8: 3 51 %23 11 8 188.0
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"KOELN ATLANTIC" Voyage No. 144
DATE TIME POSITION PROFILE REMARKS
DD MM YY uTC SN ) DEPTH (m)
EASTBOUND
o Lo st R L LEIRL, 47 43 48 23 224.0
4.11.89 12:49 47553 47 42 249.0
4.11.89 14:34 48 3 46 55 323.0 noisy (g=19)
4.11.89 16:14 48 16 46 8 $533:0-—= W =
4.11.89 17254 48 27 45223 59 3rammE =1 17
4 . 1¥% 89" 1195247 48 37 44 41 4 53710 =t
4.11.89 2135 48 48 43 57 858.0
4.11.89 22:43 48 53 43 17 882.0
541189 0:26 49 3 42 28 877.0
5 . 115389 2:26 49 18 41 35 82370
5.11.89 31555 49 26 40 56 847.0
5.11.89 5230 49 33 40 10 828.0
2.+ 111589 722 49 41 39422 850.0
5.11.89 8:49 49 51 384 35 860.0
Sl 1.8 ONe1 04 2 49 56 37 45 698.0
L L el L2 L 49 59 36559 836.0 doubtful
5. 11%89% 135156 B OS] 36 12 878.0
b5edl.89 1 5is3:7 5018 35 22 454.0
e L L s L7/ R D0 =16 34 31 809.0
Sl 38 OLuR]ig s 58 20122 33 43 863.0
5. 11489 [ 20:235 50 26 3205, 855.0
Dl 80 ML 298003 505:29 320 869.0
YR L LA R g ) 50833 30222 810.0
6.11.89 1:32 50>=31 30.33 856.0
6.11.89 3079 504535 29 43 837.0
6.11.89 4:44 50 137 28 56 808.0
6.11.89 6:23 50 38 28 5 801.0
6.11.89 Bk 50 40 27.20 837.0
(S0 kLR I o) o) 50 42 26 24 821.0
6.0 89" SN 36 50 43 25538 840.0
6:s PR8I0 it 33’8 50 43 24 38 542.0
6. 1118985151226 50 46 2356 850.0
6. 1189 ] 7 5124 50 47 23456 853.0
6l Iie 890E 19518 50 47 22 18 864.0
6 1589 2 esilig 50 46 21 433 680.0
6.11.89" 23: 2 50 46 20 47 829.0
7+11..89 : 4 50 46 19 56 836.0
7 1189 2:56 50 44 9RO 848.0
711389 4:46 50 44 18 23 759.0
il 117689 6:38 50 42 17083'5 446.0
711089 8:34 50 40 16 46 792.0 noisy (g=19)
718588 9wl Ozl v/ 505 3:5 IO T (U R
711089 1222 50: 131 1L L, 776.0
7io11%:189 il 4519 50 29 14 19 786.0 spikes (radio?)
7. 171,891 60 ] 50 27 1358 3:2 761.0
7.1 150898051 81 4 50 211 12 46 847.0
711589 19354 50118 17758 845.0
7. 189 2 2ic 281 5051 ILIEL (0, 220.0
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"KOELN ATLANTIC" Voyage No. 145

XBT DATE TIME POSITION PROFILE REMARKS
NO. DD MM YY UTC * N *v N DEPTH (m)
EASTBOUND

10 25 12589 /19 310 46 58 477, 13 400.0

20 25 120890 10t e 470012 46 30 37120

30 2.12.89 2242 Q78 4] 45 46 288.0

40 3.12.89 0:14 47811 45% 4 1650

50 3112589 1:51 47¢ 15 44 16 2650

60 3.12.89 3is 3]s 47 16 43 30 853.0

70 3.12.89 512519 47 20 42 45 690.0

80 3112189 6:43 47 24 4253 854.0

90 35289 8:518 ql 28], 41 19 860.0

100 Sl 89 9552 47 31 40 34 820.0

110 31288911234 47837 39 44 701.0

120 3 oliZ2ie 89 11315113 457 39 38-55 775.0

130 3.12.89 14:48 47 41 38 8 865.0

140 3.12:. 891 1622 47 44 3§/ %23 876.0

160 3128911 8 3 47 48 3161 3. 860.0

170 3lel2:..89 119529 4751 35857 834.0

180 I S8 9RDi] S 6 47 55 35502 712.0 noisy due to
190 2:30.89" 22244 87 58 34 28 851.0 strong wind from
200 451289 0133 481 ] 33 44 853.0 ahead (g = 19)
210 4.12.89 2:28 48 4 313 ] 863.0 —
220 4.12.89 4:28 48 8 325919 850.0 = LV =
230 4.12.89 62123 48 10 31433 843.0 =N
240 4.12.89 8:12:1 48 15 30 57 265.0 =N
270 4 12789101229 48 18 3016 96.0 gale from ahead
280 4.12.89 17: 0 48 27 28 0 853.0 =R —
290 4+12.89  118:58 48 24 204813 628.0 - -
300 4.12.89 " 20:49 48 29 26 31 504.0 - "
310 4751258922134 48 30 25 48 626.0 strong wind from
320 5. 12:.89 0: 8 48 32 258 570.0 ahead (q = 19)
330 5.12.89 1:49 48 34 24 21 868.0 S =
340 5.12.89 3226 48 36 2337 500.0 =EE =
350 5. 12.89 H 9 48 40 22 47 458.0 =l —
370 5.12.89 8:36 48 47 21 13 770.0 =N
380 Be1@ .89 01049 48 49 20723 95390 i M —
390 5. 12,895 1 12 8 48 50 19 32 559.0 R R —
400 5.12.89" 118249 48159 18 43 75450 =FiE R —
410 5vl2. 89 529 48 56 1575255 803.0 = S
420 B 1241897116551 48 59 i 78 s 836.0 g A
430 5.12.89 " 18:13 49 1 16735 810.0 =S —
440 B2 .89 11.9/32 2 4904 3 16 =2 560.0 SR
450 5. 1289 1 20233 49 6 Ihi25 668.0 =t —
460 5112, 895 24 2315 49 9 14 56 799.0 = A
470 5 L2 89 22744 6 49 11 14 22 809.0 =i M —
480 512189 23853 49 12 13 50 671 +0 =i e
490 6.12.89 0:59 49 14 13719 684.0 =M —
500 6.12.89 25055 49 16 12 48 800.0 = W
510 6:12:89 3:11 49 18 12517 799.0 =S -
540 6 .12 .89 4:59 49 22 115528 283.0 =0 W~
550 6.12:.89 5285 49 22 1112 187.0 - N o
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"WALTHER HERWIG" Voyage No. 101

XBT DATE TIME POSITION PROFILE REMARKS
NO. DD MM YY UILE SN SEW DEPTH (m)
10 26.11:289 02 < 114 D930 41 2 270.0 EASTBOUND
20 267175189 05280 59 39 39 48 760.0

30 26.11.89 @ 4840 59 45 38 30 760.0

40 26,.11.89%e2i =0 5950 37 =8 760.0
50 27.:11.89 0 59857 35 49 760.0
60 2:7:s 1189 3 Sl 60 =7 34::3.0 760.0
70 27.11.89 6 60 12 33 LT 760.0
80 27°511..89 9.suel: 60 18 31 56 760.0
90 257 11728971112 ¢ ¥, 60 24 30735 760.0
100 275 1 155,89 ]S S, 60 28 29:.13 760.0
110 2701148954118tk O 60 31 27 47 760.0
120 2% 1 Ln8Okes2 1 S n O 60 34 26 24 760.0
130 28.11.89 0:s il 60 34 24 56 760.0
140 28.11.89 30 60 34 23381 760.0
150 28.114.89 6: 0 60 L8\5 22 %D 760.0
160 28.11.89 920 60-33 20239 760.0
170 284 11 58985122+ 0 60 31 19 k6 760.0
180 2875108 89 Ht5 0 60 28 A5/e=52 760.0
190 28, 11.,.89# 5180 60 22 16 30 760.0
200 28011, 89 A2 T 60 16 1D 25 760.0
210 29:11% 89 O} 5" 60 10 13 40 760.0
220 29.11.89 il 60051 2 'O 760.0
230 29,.11.89 6500 59:451 10 58 760.0
240 29.11.89 Ol 59 41 9 41 760.0
250 292°11.89. 123 1 5930 8 21 760.0
260 2:9:: 1104 897 5 E 0 D9E 22 T8l 760.0
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