AU-ATZD 737 THE LONG 'tllr UPPER OCEAN SIW' (LoTuS) CIUISE SMIV 1]
AND NVDIOORA’NIC D..1U) wOODS MOLE ANOGRAPH]C

OCE
INSTITUTION MA R P TRASK €T AL, FEB 83 wHOI-03-7
+ UNCLASSIFIED NOOON r8-C-0197 F/G 8/10




""’EO t.":‘ B2

R 2
L =
Y ENT

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963 - 4




UNCLASSIFIED 2/83

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

I REPORT DOCUMENTATION PAGE BEFORE. COMBLETING EORM
', REPORT NUMBER 2. GOVY ACCESSION NO| 3. RECIPIENT'S CATALCG NUMBER
WHOI-83-7 D-AI2S737
4. TITLE (and Subtitle) 5. TYPE OF REPORT 8 PERIOD COVERED
THE LONG TERM UPPER OCEAN STUDY (LOTUS) .
CRUISE SUMMARY AND HYDROGRAPHIC DATA REPORT Technical
OCEANUS 119 - MAY 1982 6. PERFORMING ORG. REPORT NUMBER
WHOI-83-7 ¥
7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
Richard P. Trask and Melbourne G. Briscoe N00014-76-C-0197;
NR 083-400
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. ::ggRA‘vOERLKEESINTT.NPURMOBJEEgSTl TASK
Woods Hole Oceanographic Institution
Woods Hole, Massachusetts 02543 NR 083-400
11. CONTROLLING OFF|CE NAME AND ADDRESS 12. REPORT DATE
NORDA, National Space Technology Laboratory February 1983
Bay St. Louis, MS 39529 '3 NUMBER OF PAGES
14. MONITORING AGENCY NAME & ADDRESS(!f different from Controlling Office) 15, §E3CURITY CLASS. (of this report)
Unclassified
15a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thia Report)
Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the sbatract sntered In Block 20, I{ difterent from Report)

18. SUPPLEMENTARY NOTES

This report should be cited as: Woods Hole Oceanog. Inst. Tech. Rept.
WHOI-83-7.

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)
1. LOTUS
2. Hydrographic data
3. Sargasso Sea

20. ABSTRACT (Continue on reverse side if neceseary and identify by block manber)

Please see reverse side.

DD , 58", 1473  euimion oF 1 wnov 6813 ossoLETE UNC
$/N 0102-014- 6601 | LASSI
SECURITY CLASSIFICATION OF THIS PAGE [When Dara Bntered)




e .

UNCLASSIFIED _ 2/83

_LCURTY CLASSIFICATION OF THIS PAGE(When Data Entered)

20.

OCEANUS cruise number 119 (6-14 May, 1982) was the seventh in a
series of cruises to the Long Term Upper Ocean Study (LOTUS) area
centered at 34°N, 70°W. During this cruise five moorings were set at
the LOTUS site; four for the LOTUS experiment and one, a profiling
current meter mooring, for C.S. Draper Labs - MIT. In addition an
engineering mooring was set at 39°30'N, 70°W. Two XBT sections were
made along 70°W between 40°N and 33°N during the trip to and from the
LOTUS site. Five CTD stations were also completed in the LOTUS area.

Part I of this report is a summary of the major cruise activities
and part II presents the hydrographic data (CTD and XBT) collected
during the cruise.

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entersd)

ot T 8 Ak AT s e . P .

— . L T




AN

——mam ———————— I

WHOI -83-7

THE LONG TERM UPPER OCEAN STUDY
(LOTUS)
CRUISE SUMMARY AND HYDROGRAPHIC DATA REPORT
OCEANUS 119 - MAY 1982

By

Richard P. Trask
and
Melbourne G. Briscoe

WOODS HOLE OCEANOGRAPHIC INSTITUTION
Woods Hole, Massachusetts 02543

February 1983

TECHNICAL REPORT

Accession For

[ NTIS GRAXI
PTIC TaA®

Uiirnnanengd 0
Juitiviontion

R
e ]
Di:fri?wt?cn/
Avaiiarility Codes
Aveil anijor
Dist | special

Al

Prepared for the Office of Naval Research wunder Contract

N00014-76-C-0197; NR 083-400.

Reprcduction in whole or in part is permitted for any purpose
of the Imited States Govermment. This report should be cited
as: Woods Hole Ocezanog., Inst. Tech. Rept. WHOI-83-7.

Approved for publie release; distribution wunlimited.

Approved for Distribution: .f?

N. P. Fofonoff,/@hairman
Department of Physical Oceanography




Abstract
~NoCEANUS cruise number 119 (6-i4 May, 1982) was the seventh in a series

of cruises to the lLong Term Upper Ocean Study (LOTUS) area centered at
34‘&, 70°ﬁ. During this cruise five moorings were set at the LOTUS site;
four for the LOTUS experiment and one, a profiling current meter mooring,
for C.S5. Draper Labs - MIT. In addition an engineering mooring was set
at 39?50'N, 70°W. Two XBT sections were made along 70°W between 40°N and
33°N during the trip to and from the LOTUS site. Five CTD stations were
also completed in the LOTUS area.

Part I of this report is a summary of the major cruise activities and
part II presents the hydrographic data (CTD and XBT) collected during the

cruise.
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INTRODUCT ION

The main purpose of OCEANUS cruise number 119 was to deploy four
moorings for the Long Term Upper Ocean Study (LOTUS) (Briscoe and Trask,
1983) in the vicinity of 34°N, 70°W. Figure 1 shows the LOTUS area
(33-35°N, 69-71°W) relative to the Gulf Stream, the East coast of the
United States, and Bermuda. The site is in the mid~ocean away from the
direct influences of topography and the Gulf Stream, in the path of
hurricanes and Gulf Stream rings, and at the edge of the region of
eighteen-degree water formation and of high eddy kinetic energy.

The deployment of the mooring array was the first of a series of four
science deployments planned for the LOTUS experiment. The array deployed
during OCEANUS 119 has been designated as LOTUS-3. The LOTUS-1 and
LOTUS-2 mooring deployments were made during the LOTUS engineering test
period (Trask et al., 1982). A C.S. Draper Labs - MIT profiling current
meter (PCM) mooring and a WHOI engineering test mooring were also
deployed during the cruise. As time and weather permitted CTD stations )
and XBT sections were made. Part I of this report summarizes the major
cruise events. Part II presents the CTD stations and XBT sections made
during the cruise.

Following each LOTUS cruise a report of similar content to this will
be issued. Upon recovery of the entire moored array, annual data reports
presenting the moored current meter and thermistor chain data, and
meteorological data will be available. Table 1 gives the nominal contents

and publication dates of the LOTUS report series.

Navigation

All navigation on OCl119 and all positions shown in this report are
based on LORAN-C and the geographical calculation parformed by the
Northstar 7000 LORAN-C unit. The Northstar algorithm provides a
geographical position that is southeast of the true (satellite-based)
position. From numerous simultaneous position fixes in the LOTUS area we
have determined an average offset of the LORAN-based calculation. Some
of our earlier engineering cruises used a Northstar 6000, which had an

offset of similar magnitude to the 7000, but in the opposite direction.
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Pigure 1. The location of the Long Term Upper-Ocean Study area.




Table 1. LOTUS-related WHOI Technical Reports.
PRESENTLY AVAILABLE REPORTS
Subject WHOI No. Date

A Summary of the Historical Data
and Engineering Test Data. 82-53 Dec 82

*Cruise Summary and Hydrographic Data Reporct,
OCEANUS 119, May 1982. Fet, 83

PLANNED FUTURE REPORTS
Subject Expected Availability

An introduction to the experiment
and its instrumentation. May 83

Cruise summary and hydrographic data report,
October-November 1982. Apr 83

Meteorological Sensors and derived quantities

LOTUS-3. Apr 83

)
Cruise summary and hydrographic data report,
April 83. Oct 83 I
Meteorological data report, LOTUS-4. Oct 83 y
Current meter data report, LOTUS 3 and 4. Oct 83 :

Cruise summary and hydrographic data report,

October 83. Apr 84
) Meteorological data report, LOTUS-5. Apr 84

Cruise summary and hydrographic data report,

April 84. oct 84

Meteorological data report, LOTUS-6. Oct 84

Current meter data report, LOTUS 5 and 6. Oct 84

A summary of the LOTUS experiment. Jan &5

* This report.
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Table 2 shows the offsets and standard deviations for the Northstar 6000
and 7000, based on seven cruises over three years to the two-degree
square around the LOTUS area.

Positions listed in Tables and Figures in this report are all the
LORAN-7000 positions; to convert to absolute geographical positions the

offsets shown for the Northstar 7000 in Table 2 should be added.
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Table 2.
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Offsets (and standard deviations) from LORAN position to
geographical position, based on simultaneous LORAN and satellite
position fixes (GEOG = LORAN + OFFSET).

OFFSET (S.D.) OFFSET (S.D.)
UNIT
NORTH WEST RANGE [km)* BEARING
Northstar 6000 -0.75"'(.20) -.90'(.20) 1.97 (.39) 135° (8)
Northstar 7000 1.07'(.15) 1.24'(.16) 2.76 (.32) 316° (4)
* 1 km = .54 nautical miles
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Part I
Cruise Summary
OCEANUS 119
May 1982

Cruise number 119 of the R/V OCEANUS left Woods Hole on 6 May 1982 bound
for the LOTUS area, i.e. the vicinity of 34°N, 70°W. The trip was the
seventh in a series of cruises planned for the LOTUS experiment. The cruise
was nine days long with the R/V OCEANUS returning to Woods Hole on 14 May.

A total of six moorings were set during OCEANUS 119. Five moorings
were deployed in the LOTUS area and one, an engineering test mooring, was
set to the north in the vicinity of WHOI Site D (39°30'N, 70°W). The LOTUS
mooring array consisted of a surface mooring, a near-surface mooring and
two subsurface moorings. The surface mooring has a 10' diameter discus
buoy from which meteorological measurements are made. This mooring will be
deployed for 6 months at which time it will be replaced by a nearly
identical mooring. The other three moorings will remain in the water for 1
year. Additional details of the LOTUS moored array can be found in Briscoe
and Trask (1983). A C.S. Draper Labs - MIT profiling current meter (PCM)
mooring was also set in the LOTUS area in cooperation with C. Eriksen (M7T).
Five CTD stations were completed in the LOTUS area and two XBT sections
along 70°W between 40°N and 33°N and a short XBT section along 34°N between
70°W and 69°W were made.

The engineering test mooring (number 763) was deployed at Site D during
the trip south. Upon arrival at the LOTUS area a bathymetry survey was
conducted in the region where the four LOTUS moorings were to be deployed.
The two subsurface moorings (numbers 764 and 765) were then set followed by
the PCM mooring. The near-surface mooring (number 766) was set just prior
to a period of inclement weather which delayed the deployment of the surface
mooring (number 767) for two days. Fiqure 2 is a chart of a section of the
LOTUS area showing the location of the four LOTUS moorings and the Draper
Labs PCM mooring. Mooring diagrams of the LOTUS moorings appear in Figure 3.
Table 3 summarizes the mooring deployment times and positions. Details of
the CTD and XBT work are presented in Part II of this report. a
chronological log of OCEANUS cruise 119 along with a plot of the cruise

track appears in the Appendix.
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LOTUS MOORINGS

MAY 1982
34’10’NE T T T T 1T T T T 17 T 1 1T 171
- ]
’é_ i
3
__ -
3 766 .
3 o
] PCM 765
¢
34°00'E
A :
3 767 i
|
764
33°50'E
70°00'W 70°00' 69°50'

Figure 2. A chart of a section of the LOTUS area showing the location of
the LOTUS surface mooring (4\), near-surface mooring (@), and subsurface
moorings (W) as well as the C.S. Draper Lab - MIT PCM mooring (’ ).
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Figure 3. Mooring diagrams of the four LOTUS moorings set during OCEANUS
cruise number 119 in May 1982.




Mooring 1D

764
LOTUS~3 South

subsurface

‘ 765
‘ LOTUS-3 East

subsurface

PCM
L MIT - Draper Labs

Profiling Current
Meter

766
LOTUS-3

near-surface

767
LOoTUS-3

P—
o

surface mooring

Table 3. A summary of the

15

119 in the LOTUS area.

Date/Time Set

8 May 82 1935 2

9 May 82 0507 2

9 May 82 1751 2

10 May 82 1608 2

12 May 82 1924

LORAN-C Anchor Position

33°49.23'N

70°00.73'W

33°59.80'N
69°47.16'W

33°59.6' N
69°56.8' W

34°01.16'N
70°01.37'W

33°57.17'N
70°00.13'W

mooring work conducted during OCEANUS cruise
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Part 11
Hydrographic Data

a. CTD Lata

Five CTD stations were made during OCEANUS cruise 119 in the vicinity
of the LOTUS area (Figure 4). The CTD measurements were made by a Neil
Brown Instrument Systems internal recording conductivity-temperature-depth
profiler (CTD/IR). Mechanical and operational details of the LOTUS CTD/IR l
are found in Trask (1981).

CTD/IR stations 1, 2 and 3 are all nearly full depth profiles.
Station 1 is in close proximity to the surface and near-surface moorings
deployed during the cruise. Stations 2 and 3 are situated one degree to
the south and east of station 1 respectively. Station 4 consists of a
series of shallow yo-yo's (several down and up profiles) between the
surface and 200 m in the vicinity of the PCM mooring. These short

profiles were made at approximately the same time and over the same depth

range that the PCM instrument was designed to operate. Station 5, one
degree to the north of station 1, was intended to be a full depth
profile, however a large roll of the ship caused the sampling bottles to
trip and the CTD/IR to shut-off prematurely at 2590 dbars. A summary of
the CTD/IR stations taken during OCEANUS cruise 119 appears in Table 4,
Calibration and preliminary data processing procedures are found in

Briscoe and Trask (1983); a brief summary is below.

Data Presentation

The CTD/IR data are presented in two forms, tabular listings and
graphical profiles. The profiles are reproductions of the original
computer plots. Included here are profiles of potential temperature,
salinity, Brunt Vdis&l¥ frequency, and potential density referenced to
the surface. Full depth profiles as well as profiles of the upper
750 meters are presented. In addition a potential temperature-salinity
diagram is presented for each station. The listings of data include the
above parameters plus sigma-t, potential temperature gradient, dynamic
height, and sound speed, all at standard pressures as well as at the

design depths of the instrumentation on the moorings.
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The heading of the tabular listing includes the ship name (OC =
OCEANUS) and cruise number, CTD number, year, year day, time, the latitude
and longitude (LORAN-7000 position) of the CTD station when it started
and the water depth at that station. Abbreviations used in the listings
include PRESS for pressure, TEMP for temperature, SALIN for salinity,
POTEMP for potential temperature, POTGRD for potential temperature
gradient, POTDEN for potential density, BR-V for Brunt Vdisdld frequency,
SSPEED for sound speed and DYNHGT for dynamic height.

Summary of Calibration and Data Processing Procedures

The CTD/IR routinely undergoes pre-cruise laboratory calibrations at
WHOI. The laboratory calibration of the temperature and pressure sensors
is relied on totally for adjusting the calibration coefficients of those
sensors. The conductivity sensor is calibrated using water samples
collected at the bottom of each cast. Based on a comparison of the water
sample salinities and the CTD/IR conductivity readings a conductivity
cell factor is computed for each station. The cell factor is the scaling
factor the measured conductivity must be multiplied by to obtain the
"true” conductivity. The conductivity values of the entire cast are then
multiplied by the appropriate cell factor to obtain the "true"
conductivities.

The preliminary CTD/IR data processing is accomplished with a SEA DATA
12A cassette reader and Asynchronous Reader Interface in conjunction with
a Hewlett Packard (HP) 85 desk top computer and HP 5.25 inch flexible disc
drive, printer and 7225B plotter. The preliminary processing presently
takes the raw down cast data from cassette and applies the appropriate
calibration coefficients, edits wild points, applies a pressure and
conductivity sensor time lag correction, pressure averages the data
(2 dbar pressure range) and stores the data on flexible disc.

All salinity computations are based on the 1978 Practical Salinity
Scale (Lewis and Perkin, 1981) as recommended by the Joint Panel on
Oceanographic Tables and Standards. Further processing inqorporates the
new equation of state for sea water (Millero, et al., 1980) for computing

density and its related parameters such as specific volume and specific
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volume anomaly. Potential temperature at a reference pressure is computed
using a fourth order Runge Kutta integrati,n algorithm (Fofonoff, 1977)
which uses the Bryden (1973) polynomial for adiabatic lapse rate. Sound
speed calculations are based on the algorithms of Chen and Millero (1977).
These algorithms are the basis of further c¢omputations which yield
quantities of sigma-t, sigma-theta, dynamic height, potential temperature
gradients and Brunt-Véisdl¥d frequency. The Brunt Viis3li frequency
calculation incorporates a sliding least squares fit to the potential
density data over user specified smoothing windows. Four windows were
chosen for this calculation. A smoothing interval of 10 dbars was used
between 0 and 150 dbars, a 0 dbar interval between 150 and 1500 dbars,

62 dbar interval between 1500 and 3500 dbars and a 90 dbar smocthing
interval between 3500 dbars and the bottom.
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CTD STATIONS
LOTUS AREA
MAY 1982
35°N T T T T T T T 7

34°
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Figure 4. Chart of the LOTUS area showing the locations of the CTD/IR
stations (@) made during OC 119 and their proximity to the LOTUS
surface mooring (A), near-surface mooring (Q), and subsurface moorings

() as well as to the PCM mooring ({}).
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Table 4: A summary of the CTD/IR work conducted on OCEANUS cruise 119.

CTD Date (year day)

Start Time Deployed Position

Pressure Range

Station (UTC) Lat. (N) Long (W) (dbar)
1 9 May 82 (129) 0732 33°59.94 69°59.94 0-5239
2 10 May 82 (130) 0243 33°00.01° 69°59.61 0-5196
3 10 May 82 (130) 2318 34°00.31" 69°00.68 0-5316
4 13 May 82 (131) 0022 33°59.70" 69°59,29 0-200
5 13 May 82 (131) 0820 34°59.97! 69°59.88"' 0-2590
i “J—
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Table 5: Listing of CTD data and derived quantities for station 1.

c1Le CTD Q01 1982 129 OFT0Z Td QL ION TO 00, 0 carrDR: S lcoam
FRESS TEMP SALIM FOTEMP FOTGRD SIGMA-t  FOTDEN  BR-Y SSFEED  DYNHGT
Abar °c psu oc mCC/db kg/mkXxI kg/m¥x> cph m/s 4w n
s 19,454 TH.531 19,4652 QL0 246,039 26,027 Q.00 LSITL. T o
19.882 T46.554 19.651 2.28 24.056 26.741 2.78 1522.7 L0 Tg
19.517 T4.547  19.615 12.950 246.060 256.04646 T.98 1522, .0158
12.507  T6.584  19.500 T.28 26.096 26.081 2.0 152201 SRS
19,490 T6.553 19.487 4.51 26.098 24.087 1.56 1S202.1 PR
19.469 T4H.5954 19.464 .29 26.104 26,090 1.7°9 1522.2 RERE St
17.457 26.353 12.451 7,54 246.107  25.097 1.08 22,2 L0540
19.4786  TE.Z546 19.429 12 260107 28.09T L5 STo. 2 BT TS)
19.47%  TH.9446 19.4246 .78 26.107 26.094 -. 27 ST2.5 el
1?.3482 T4.547 19.350 5.74 26,127 256.114 .40 1922.3 L12TE
19,155  26.547 19.142 28.18 24.181 26.1589 4.47 152201 . 1427
18.877 15.552 18.858 2.47 26.287 26.246 2.0 122107 . 1861

18. 687 I5.548 18,4665 11,69 26,701 26.2°92 2.7H 1821.6 .

18.5381 746.549 18.554 4,90 26,32 26.721 1.75 1221.7 .
13.4344%5 T6.351 18.410 2.91 26.765 20.378° 1.a” 1822.2 LI5S
13.256 T46.9731 18.212 8.u7 26.798 256.794 1.723 522.4 L4479
18.179 i 19,088 2.65 26.426 T6.424 1.17° S22.° LSTTS
19.2047  T8.Z52% 17.981 T.54 26.436 26.446 1.7} SaT.4 .ol
17.372 T5.900 17.807 T.TT O 26,8369 25.472 1.7 1527.8 Tl
17.70g TH.47g L7L 428 HE 25,497 6.4%9 1.a” [Shag T ToRET
17,451 TH. 429 17.265 .81 T65.517% 26.22%5 .87 12241 8775
17,177 T6.779 17.084 17,47 26.544 26.53CS 1.37 1924.1 SeT7
15.615 T6.277 15.515 8.78 26.607 26.511 2,153 1827, 1.04005
1S.726 T6.120 15,4632 22,28 26.687 26.695 2.9 19521.0 1.1208
14.278 I5.994 14,370 5.24 26.740 26.7548 2.3 1519.4 t.1P72
14,0660 35,847 17,955 25.94 2&.84Z 26.84°9 .89 1217, 1.2702
12,050 T5.687 12.927 21.04 2b.9TT 26.939 2.49 1514, 4 | S
19,549 35,744 10,427 3.86 27.147 127.145 2.7 1507 ,1 1.4574
3.822 T5.191 8.709 T4.49 27.31&%  27.3715 T 1SO2. 7 1.9689
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Table 6: Listing of CTD data and derived guantities for station 2.

oCi1e CTD 0l 1922 110 0OD24AZZ TTOa0LOIN 89 S9.61W corrD: Z408m
SRESS TEMF SALIN FOTEMF FOTGRD S1GMA-t FOTDEM  ER-Y SGPEED  DYNHGT
dbar =>c psu o mPC db b g/mEkT kg/mEXT cph n’s Avn m
2. 19.312 T56.992 1°.512 DL 26,122 26.107 D00 1SR1,9 0 e
5. 19.514 T5.595 19.5107 .22 24.124  246.109 1.0 152200 LO0TY
1oL 19,509 5,575 19.3507 2001 24.12%  26.110 1.2 152Z.1 LST
ta. 17,470 T6.995  19.468 18,12 26,135 26.121 4,21 1IIDL0 L0088
24, 19,704 T5.888  19.I00 51.05 D6.173 26.159 5.88 1521.8 SO0
246, 18,7634 I6.579  18.9%° 13.28 26.254 26.240 T.8T  1929.8 L0447
oL 180938 T6.578 0 18,929 8.15 26.761 25.247 D.0a 150, 8 L0518
Ta. 18,7927 16.577 18.916 1.77 26,287 256.25¢ 1.t 1E20.F L0620
S0, 18,907 Is8.577  18.898 .06 26.267  26.25 .51 18521, LE7a
56. 18.397 .S75 18,885 1.71 2&4.268 26.2%58 1.29 1521.2 LL1sT
: 18,865 572 18.352 I.99  26.274 26.282 1.76 1321.7
18,7482 59 18.745 TL.01 0 26,290 26.280 1.91 1301.4
18.3958 551 18.574 8.09 26,327 26.3217 Z.59 1521.4
19,401 T4.5948 18,2795 5.01 24.374 26.7245 1.9 1S21.2
13,355 TH.551 0 18,0320 1.00 24,288 25.787 .99 15701.9
13,199 T6.S5T6 13,1835 2,94 25,415 2&.411 .44  1S22.T
TH.531 18,048 2.I7 26,436 26.473 1.3 3
T8.519 17.9%C 1.34 264.454 25.4%4 .24 e
407 17.771 I.91  26.482 25.484 1.14 s
454 17,527 2.3t T4.208 26.512 LAl 4
L7 1T 194 2.5%7 2&£.544 256,549 1,859 .o o
550, I04  15.745 7.41 06,586 16.597 1.82 o o
SN L1910 15,004 74,80 26.657 25.665 .38 4 1.01%d
550, 15.282  Te.0S51 0 15.180 10,30 26,737 26.T744 2.7 IS AL TR
To0, 14,301 I5.B92  14.196 9,14 26,829 246.836 2.8 151701 L1770l
TS0, 1T.I79 0 IS.7S2 1.2 -.05  T6.%1&6 26.921 1.90  1514.7 L.
3an, 12.729  TE.858 12,617 15.44 26.%74 25.979 .57 1St1T.T 0 (.
B0, 10,460 I5.I52 10,749 24 2.8 150s5.8 4.
! . 8. 269 1? 2.78 150006 1.ETe7
1100, 5.580 11 2LTT AR, tLausl
L200 5,422 5 .52 1497.5 1.»712
100, 5. 1020 S 1.06 14971 1.7I29S
TR 4.742 1 ?T  149T,7T  1.7924
L 3. 446 5 .31 1197.° 1,374
3,267 1 7= 14%4.7  |.3848
4.071 L& 14977 1,934
>.874 .a%  1499.9 2.0827
T.612 1. LTTO1S0ZL T 2179
2900, T.z87 T2 15047 I
Ja=Ta e T.0&S 1.20 27 ol .57 1E05.,9 ¢ b
TN .15 T 51 107,02 Z.T4%%
200 2.768 .35 27.3%55 17.856 s 1E0e.9 0 T, 44604
T, b I4.9S¢ 2.780 .66 T7.887 27.865 L5Z0 1512.5  1.95S50
pialalni z T4.929 T 407 1.76 27.86%9 27.871 Lae 1915.7 0 2.s4s0d
TAD. 2.715  T4,970 2.428 1.20 27.377 27.88t La4 0 1S1B.0 T.77TST
pISOINUN 2.574  T4.972 2.249 1.9 27.88% 27.888 .51, 1520.8  2.3248
T30, T.471 T4.914 2.146 .27 27.88%5 27.891 L4¢ 152T.8  D.Pog
Ao, 2,417 T4.709 2.067 .14 27.886 27.89° T4 12T TLonng
dU 2.ITL TAL908 2.007 .04 27,887 27.896 LI 1ST0.T TL0eT
3400, 2.74s  T4.90C7 1.9556 .15 27.08s 27.996 .78 & L1794
Ian, Z.ITT Ta.397 1.218 -.15 27.387 27.8%9% oo [ I e e
1G5, 2,702 T4.897 1.884 L&D 27.:381 27.899 : 1540, 34 T, 7549
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Figure 6. CTD station 2. Profiles of potential temperature (8) and
salinity (S), and Brunt VXis¥l¥ frequency (N) and potential density me)
for the upper 750 meters (a and b respectively) and for the entire cast

{c and d respectively). 6-S diagram included in c.
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(c and 4 respectively). 6-S diagram included in c.
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Table 8: Listing of CTD data and derived quantities for station 4.

o1z CTD 204 1982 13T 002227 ZT 99.70NM 0 69 S9.29W corrD: SToEm

FRESS TEMF SALIN FOTEMF  FOTGRD SiGMA-t POTDEN EBR-V SSFEED DYNKHGT
Q, .

dbar B¢ psu c mOC./db kg /m¥xx3 bg/maxZ cph dvn om
2.0 20,192 346.332 20,191 .00 25.897 25.882 0,00 DA
5. - T&.312 20.224 25.872 25.857 -~I.02
19. J4.511  20.22% -.37 25.871 25.8%5% .38
16. 3&.517 20.217 1.37 25.874 25.859 .91
20, 76.512 20.218 .37 23.87% 25.85% -.44 &
Za. 36,511 20,2249 =3.4%9 25.870 25.856 -1.730 ;
o, 20,228 .22 25.86% 25.85% .45 1524,z . S87
36.511 20.224 -.35 25.870 125,858 1.14 1324.3 .071S
200175 36,513 20,167 21.14 25.884 25.873 4.86 1524.5 1017
19.665 T4.525 19.5653 T.02 Z26.032 26.019 2,67 S2S.T 1744
12.371 - 19.557 16.096 26.0%6 26.044 .79 182702 . 1345
19.278 19.260 15.36 246.129 2s.178 T.41 152209 . Doae
19,170 26,537 19.107 8.71 26.179 24,170 .46 1522.9 S04
18.297 Z4.541 18, I.14  26.217  24.208 1.5%9 1822.9 2952
18.768 T4.549 18,7 14,52 126.282 26.275 D00 1527 Is882
!
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Figure 8. CTD station 4. Profiles of potential temperature (§) and
salinity (S), and Brunt V¥is3l¥ frequency (N) and potential density be)
for the upper 200 meters (a and b respectively).
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Figure 9. CTD station 5. Profiles of potential temperature (g) and
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b. XBT Data

Expendable bathythermograph data were collected approximately every
20 km (i.e., hourly) during the trip to and from the LOTUS area along 70°W
longitude. The section made while traveling south begins at 40°N and ends
at 33°N. The homebound section begins at 34°N and ends at 40°N. A short
section to the east along 34°N between 70°W and 69°W was also completed.

A description of the instrumentation and preliminary data processing
procedures associated with the XBT's appears in Briscoe and Trask (1983).
A malfunction of the Bathy Systems digital XBT recorder during the
southbound trip prevented data from being recorded on cassette tape. For

this reason the section was repeated during the homebound trip during
which time the Bathy Systems recorder functioned properly. Strip chart
records however were made during both sections.

The depths of the whole degree isotherms were transcribed from the
strip chart records and plotted. Figure 10 is a chart showing the
location of individual XBTs taken during the trip south and to the east.
Figure 11 shows the XBT section from the southbound trip and figure 12
shows the section made to the east while in the LOTUS area. Figure 13 is
an overplot of all the XBTs made in the LOTUS area during OC 119 (numbers
56-63). This presentation shows the range of temperatures observed due to
the combined effects of the temporal and spatial variations. Figure 14 is
a chart showing the locations of the XBTs taken during the homebound trip.
The corresponding XBT section appears in figure 15. Vertical exaggeration
of the XBT sections is 1:463.

All LOTUS XBT traces are supplied to the National Oceanographic Data

Center for inclusion in the National files for general access and usage.
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Pigure 13. An overplot of all the XBTs taken in the LOTUS area during
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Appendix
OCEANUS 119
Chronological Log
Days are Year Days, Times are UTC

126/82
1415 Depart from Woods Hole.
1800 Science meeting in library.
2000 Fire and boat drill.
2114 Familiarizing watch with XBT and PDR operation procedures.
2300 Hourly XBTs started.
PDR started for trip south.
127/82
0224 Ship stopped for release tests on the hydro-wire.
0351 Bearing problems with Markey winch. Release test terminated at
approximately 800 m. Slow rehaul.
0437 Commenced launch of engineering test mooring number 763.
0630 Engineering mooring anchor away.
0700 Hourly XBTs resumed.
1700 Hydro-wire streamed aft.
1900 XBTs temporarily discontinued due to course change.
2200 ABTs resumed.
128/82
1337 Starting bathymetry survey along 70°W between 34°00.00'N and
33°49.2'N.
1450 On station (33°45'N, 79°W) for release tests.
1643 Release tests complete. Steaming to start position for mooring
launch.
1714 Commenced launch of subsurface mooring number 764.
1935 Subsurface mooring anchor away.
2120 Ranging on the release.
2357 Starting bathymetry survey along 34°N between 70°05'W and
69°45'W.
e ———— i P ——ar 5 1
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129/82
0144
0210
0507
0732
1025
1125
1221
1346
1430
1751
1850

1916
2104

130/82
0243
0557
0630
1305
1608
1647
1814
1830

} 2318

B

131/82
0225

0615
0620

1020
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Steaming to start position of subsurface mooring launch.
Commenced launch of subsurface mooring number 765.
Subsurface mooring anchor away.

Starting CTD station number 1 at 33°59.94'N, 69°59.94'W.
CTD station completed.

Start release tests for PCM mooring.

Release tests completed.

Moving to PCM launch start position.

Commenced launch of PCM mooring.

PCM mooring anchor away.

Recovered three glass balls seen on surface immediately after
anchor drop.

Started near~surface mooring release tests.

Release tests completed.

Starting CTD station number 2 at 33°00.01'N, 69°59.61'W.

CTD station completed. ’

Steaming to launch position for near-surface mooring.
Commenced launch of near-surface mooring number 766.
Near surface mooring anchor away.

Ranging on the release.

Steaming to 34°N, 69°W.

Hourly XBTs resumed on the hour along 34°N to 69°W.
Starting CTD station number 3 at 34°00.31'N, 69°00.68'W

CTD station completed.

Underway to mooring 765.

Disabled release on mooring 765.

Attempted a CTD station down wind of mooring 765, but sea

conditions were too rough to deploy CTD.

Hove to, 30-40 knot winds, large swell. .
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132/82
0000

0802
1030
1245
1444

1925
2100

2153
2212
2251
2323

133/82
0022

0130
0820
1039

134/82
1100

1950

42

Hove to, large seas running.

Weather improving.

Testing releases for surface mooring.

Moving to surface mooring launch start position.

Commenced launch of surface mooring number 767.

Buoy in water.

Surface mooring anchor away.

Zodiac leaves ship with five scientific personnel and one crew.
Three persons to dive on mooring to inspect VMCM propellor
blades. Two persons to attach meteorological sensor.

Zodiac returns to ship. Divers report VMCM propellors look good
Ranging on the surface mooring release.

Starting to collect C. Olson's water samples.

Collection of water samples completed.

Starting CTD station number 4 near the PCM mooring (33°59.7'N,
69°59.29'W). Shallow station (0-200 m) in conjunction with
scheduled PCM excursion.

CTD station completed.

Starting CTD station number 5 at 34°59.97'N, 69°59.88'W.

CTD station number 5 completed.

Underway northward along 70°W.

Hourly XBTs resumed for trip home.

Last XBT on homebound section.

Docked at Woods Hole.
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Figure A-1. Cruise track of OCEANUS cruise number 119.
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