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ABSTRACT

This report contains bathymetric and magnetic data collected during
Cruise 60 on R. R, S. Discovery in February-March, 1974, The
profiles, tables and track charts were all generated automatically
from data files stored on disk by the shipboard 1BM 1800 computer.
Included in the report is a description of methods used in data

acquisition and preparation.
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CRUISE OBJECTIVES

The principal objectives of this cruise were to execute seismic reflection profiles on
the south west margin of the Rockall Plateau and in the south western approaches to
the English Chamnel which, with magnetic and bathymetric measurements, velocity

data from Disposable Sonobuoys and dredging, would fulfil the following aims:

(a) To examine the nature of continent-ocean boundary on the south west margin of
Rockall Plateau with particular emphasis on the relationship of spreading rate

changes to the structural and stratigraphic history.

(b) Comparison of the continental margin with the 76 m.y. spreading discontinuity

in the oceanic crust to the west of Porcupine Bank.
(c) Comparative study of ensimatic rift margins at 52°N 21°W, 33 °N 25°W.

(d) Eastward extension of the Gibbs Fracture Zone and southward extension of the east

margin of Rockall Plateau,

(e) Comparative geological history of the Celtic Sea, Porcupine Seabight and Rockall
Trough,

(f) JOIDES site surveys in the Hatton-Rockall Basin and in the Rockall Trough.
(g) Dredging on Fangon Bank, Edtoras Bank and Porcupine Bank.

(h) Disposable sonobuoys were to be used to obtain velocity data in areas of thick
sediments. Trials to measure the efficiency and performance of the new
hydrographic winch and comparisons of noise levels between I, O. S, and small

diameter Geomecanique arrays,



10

INSTRUMENTATION

Magnetics: A Varian V-75 proton magnetometer was operated throughout the

cruise, the instrument malfunctioning twice through pre-amp and power supply failure,
The data were recorded in analogue form on a chart recorder and also stored in digital
form on the shipboard computer as two minute values. Erroneous data, normally caused
by radio transmission interference from the ship, were corrected during the editing of
the data files on board. No corrections were made for either daily variation or the

effect of the ship's heading,

Bathymetry: An L O.5. Mark III Precision Echo-Sounder was used to record
continuous soundings on a mufax display at an assumed velocity of 800fms/sec.
Except when the ship was on station, readings were made at six minute intervals and
manually entered into the computer. Matthews corrections were automatically

applied by the computer from the navigation data,
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NAVIGATION

The following navigational aids were used:

(a) Satellite Navigation System using two Magnavox 702CA receivers working in

conjunction with the shipboard IBM 1800 computer.,

(by LORAN - C

The computer was used throughout the cruise to control the navigation and regular
checks were made on its performance using manually prepared bridge plots. The
satellite navigation was used as the prime navaid throughout the cruise owing to

problems over the logging of LORAN - C fixes.

The ship's position was determined from satellite fixes used in conjunction with a

dead reckoning derived by the computer from inputs of the I, O. S, two component EM
log and the gyrocompass., For each accepted satellite pass the dead reckoning was
automatically adjusted by the computer to agree with the satellite fixes, the amount of
adjustment being attributed to a 'current’ which was used to compute adjusted values
of the ship's position at two minute intervals. As the computed current can be
considered the sum of actual ocean current, satellite fix error and EM log calibration
error, all satellite fixes giving rise to a current greater than 2 knots were rejected as
erronecus, After a track update, dead reckunirig continues from the last accepted

satellite fix.
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SHIPBOARD ACQUISITION, REDUCTION AND STORAGE OF DATA

The basic configuration of the shipboard data system is summarised in figure (2). The
Sequential Sampling Program controls the sampling of the digital clock, gyrocompass,
magnetometer, 2 component e, m, log and the meteorological instruments, buffering
the data to a raw data disk buffer. Two of these buffers share the data sampling, each
for two minute intervals when the sampling program switches buffer and initiates the
raw data manipulation program to yield two minute values of the sampled variable, The
data are then processed in the data reduction program to reduce total magnetic field
values to anomaly values by removal of the International Geomagnetic Reference Field
(Mead 1970) and to correct the measured wind's velocity for the effect of the ship's
velocity, The corrected data, together with the day number and time are written to the
processed data file, CDAT. At this stage the program also updates the dead reckoning

position of the ship and stores it in CDAT.

When the satellite receiver locks on to a satellite, an interrupt is given to the computer
which then reads the satellite data and stores it on disk. These interrupts occur every
two minutes during a satellite pass and on completion a series of programs are

executed to decode the information and calculate the geographical position., A summary

of the data is then stored on the satellite fix file FIXF.

After each satellite pass the Track Adjustment Program is executed to update and
adjust the dead reckoning to agree with the satellite fixes. Fixes giving 'currents’ of
greater than 2 knots are rejected, and adjusted values of position, course made good,
speed made good and distance run are written to CDAT, the data reduction program

being recalled to adjust IGRF for anomaly calculations.

Depths are entered manually into the system through the P.E, S, Console as day number,
time and depth (uncorrected fathoms). The Matthews Correction Program is executed

to convert the depth data to corrected fathoms,computer approximated curves being

used in the correction (Howarth 1970), and depth data is entered to CDAT during each

course update,

General purpose plotting programs are available under the MPX operating system to
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DATA INPUTS
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Fig(2) SHIPBOARD AQUISITION, REDUCTION & STORAGE OF DATA
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display data stored on the CDAT disk files. Profiles of the observed variables against
either time or distance can be plotted and Mercator projection track charts with, if
required, plotted numerical values of an observed variable may be generated, For
Cruise 60, a complete series of 1:1, 000, 000 track charts and profiles of geophysical

and meteorological variables were produced for both immediate interpretation and

identifying errors in the stored data.
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CONTENTS OF SHIPBOARD DATA FILES (CDAT)

CDAT is the main corrected data file containing 53 words per record and a nominal

data frequency of two minutes,

Word Field Unit
1 Day ‘
2 Time Minutes *10
3 Latitude Degrees
4 Latitude Minutes *100
S Longitude Degrees
6 Longitude Minutes *100
7 Navigational Status
8-13 Status of data in words 14 - 53
16 Gyro in Use Degrees *10
17 Course through Water Degrees *10
18 Speed through Water Knot *100
19 Course made Good Degrees *10
20 Speed made Good Knot *100
21 EM Log Velocity North Knot *100
22 EM Log Velocity East Knot *100
23 Corrected Wind Speed Knot *100
24 Corrected Wind Direction Degrees *10
25 Thermometer Starboard. Dry °C *10
26 Thermometer Starboard. Dry-wet °C *10
27 Thermometer Port, Dry °C *10
28 Thermometer Port. Dry-wet °C *10
29 Spare
30 Magnetic Field Gamma. /2
31 Magnetic Anomaly Gamma
32 " Blank
33 Relative Wind North Knot *100

34 Relative Wind East Knot *100
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36
37
38
39
40
41
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Solarimeter
Uncorrected Depth
Corrected Depth
Matthews Area
Distance run in Day
Barometric Pressure

Hull Temperature

mW *10 x cm?
Fathom

Fathom

Mile *100
Mbar *10
°C *100
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EDITING OF DATA FILES

Navigation, bathymetric and magnetic data were edited on board using the MPX
operating system. The procedure involved generation of navigation plots,
bathymetric lists and magnetic profiles every 24 hours and their systematic analysis

for errors,

Navigation was assessed by inspecting plots of corrected D. R. data for spurious
values of speeds and courses, usually in the form of spikes, and by comparing a
running plot kept by the bridge with daily computed plots of the ship's track and
satellite fixes at a scale of 1 in 1 x 100, 'The computer automatically rejected fixes
which gave rise to apparent currents between fixes of greater than 2 kts, Other
satellite fixes were manually rejected because of too low or too high elevation.
Whenever a fix was manually rejected or accepted, an off-line program was run to
do the course corrections and recompute regional magnetic fields and Matthews Area

corrections.

The stored total magnetic field values were plotted in the same form as that on the
chart recorder of the magnetometer. The two records were compared for differences
and in this way errors, normally in the form of data spikes, were detected and

corrected,

The P, E, S. record was removed from the Mufax recorder daijly and checked for
mistakes., The record was then compared with a list of depths logged in the CDAT
file. Any corrections were re-entered via the P, E. S, input console and written into

the CDAT file during the next course correction update,

Charts of the ship's track and depth were plotted for the geophysical survey and

1in 1 x 109 tracks of the complete cruise were drawn on Admiralty plotting sheets,
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Data Transfer to National Academy of Sciences Format

Once edited the magnetic, bathymetric and navigational data stored on disk are
transferred to cards in the National Academy of Sciences merged-merged format
using the program MMERG. The format has a certain degree of national and

international acceptance and as such is useful for data exchange purposes.

Each data record consists of a card punched:

cC DESCRIPTION NOTES

1-8 Ship, cruise and identification

9-13 Time zone. GMT = 00 Format 1F4,2

14-15 Year Last two digits

16-17 Month Format 12

18-19 Day Day of month

20 Blank

21-22 Hour

23-25 Minute Format F3. 1

26-33 Latitude, north +ve Format TF6, 4

34-42 Longitude, east +ve Format TF7, 4

43 | Navigation peint identification 1 for fix; 2 for course
change, @/blank for
cata point,

44 Fix description 9 for satellite

45-52 Blank

53-57 Uncorrected fathoms Format F5.1

58-62 Corrected Metres Format I3

63-64 Matthews area Format I2

66-~70 Total magnetic field, gammas Format IS

71-75 Magnetic anomaly Format £ 14

76-80 Free air anomaly Format t14

All decimal points are implied.
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DATA PRESENTATION

This report is intended to meet as effectively as possible the varying requirements of
the personnel most likely to make use of the bathymetric and magnetic data of Cruise
60. Because of the large volume of data involved, it is not considered practical to
include listings of the original CDAT data files, The data is presented at three

levels of processing:

(a) Summarized listings of raw data
(b) Summarized listings of reduced data
{c) Profiles of reduced data

The computing aspects of the data presentation are given in figure (3), It is

intended that when used in conjunction with either the 1:1, 000, 000 track charts or

the navigation tables produced by NAVPT, the data should be suitable for
incorporation into compilation charts or for further computer orientated
calculations. For a more direct scientific interpretation of the data, the

1:2, 400,000 profiles are supplemented with a track chart at the same s.cale overlain
on a bathymetric chart, Reduced copies of the original P. E. S. records are also |
included in the report to enable study of the bathymetry in more detail than is given

by either the profiles or the listing,

{1) Profile Location Sheets

The ship's track for cruise 60 has been manually prepared on a bathymetric chart of
1:2, 400, 000 at a standard latitude of 41°N. Except for the 500 metre contour, the
contour interval is 1000 metres which illustrate the prominent features of the sea
floor relief and provides a context in which to study the profiles presented in

Section A, The profiles have been plotted at the same distance scales as the profile
location sheets and are identified on the track by a circled figure representing the
start of each profﬂe. Changes in day number are also shown on the tracks by a mark

at 0000 hrs, annotated with the new day number,
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(2) Section A

This section contains profiles together with reduced copies of the original P. E. S,
records, Magnetic anomaly, corrected depth, course made good and speed made
good were plotted from the edited CDAT file using CRPLT. The parameters are

each plotted against distance run along track in nautical miles from the start of a leg
- the distance being scaled to a 1:2, 400,000 Mercator grid at 41 °N enabling the
profiles to be overlain on the profile location sheets. The distance run axis is marked
every 10 n, miles and annoctated every 50 n, miles; a time axis in G, M, T, is also
included so that the profiles can be correlated with the P, E, S. records and tabular
listings of data in sections C and D. The magnetic anomaly is plotted at a scale of
400 gammas/inch with a nominal range of T 600 gammas. However this range is
automatically adjusted by CRPLT for each profile so as to cope with the range of data
values in CDAT., Each 2-minute magnetic anomaly value is plotted but the pen is
lifted each time there is a data gap in excess of 4 minutes, Corrected depth is
plotted at a scale of 2000 fms. /inch with a nominal range of 0-4000 fms., Thevertical
exaggeration of the bathymetric profiles is 16-9:1 at 41°N. As depth is not
continuously recorded at 2-minute intervals, each depth reading is marked on the
profile by a small tick and successive readings are joined by a straight line, Gaps in

data therefore appear as straight lines without tick marks.

Each profile is accompanied on the facing page by a reduced copy of the relevant
section of the P. E. S. record. As the P. E, S. records against time and not distance,
it is impractical to provide a one-to-one correspondence in horizontal axis scale
between the profiles and P, E, S. records. Correlations between the two have to be
made by time, the P. E S. records are therefore annotated with hour marks, The
recording depth pha&se of the P. E. 8. records are also shown, the 100 fathom lines

within this phase are discernable on the original record as horizontal lines,
(3) Section B
This section contains a listing of the significant navigation points and computer-

generated navigation track charts, The navigation points were selected from the

CDAT file using NAVAD and provide a linearly interpolatable track to within 0. 25 n,
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miles of that contained in CDAT, The track charts were plotted from the two
minute positions in CDAT using SMERK and are scaled at 1:1, 000, 000 at the 57°N |
standard latitude. FEach hour is marked on the track and annotated, the day number
being given every six hours., The positions of accepted satellite fixes were auto-

matically plotted on the track charts with time in hours and minutes,
(4) Section C

This section contains tabulated 6 minute listings of the uncorrected magnetic and
bathymetric data, All data presented in sections C and D has been produced using
CRREP and CDAT. The data file is searched for significant maxima or minima not
sampled on the six minute interval and these are written onto the field of the previous
six minute sample followed by an asterisk and the time recorded as minutes past the

hour,

(5) Section D

This section tabulates six minute listings of the reduced magnetic and bathymetric

data. Magnetic anomaly (total magnetic field minus the International Geomagnetic
Reference field) and the corrected depth in both fathoms and metres are read from
CDAT.

(6} Section E

This section contains station position tables,
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SECTION A

Precigion Echo-~Sounder Records

1:2,400,000 Profiles of Reduced Data
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SECTION C

Total Magnetic Field

Uncorrected Depth (Fathoms)
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SECTION D

Magnetic Anomaly

Corrected Depth {Fathoms)
(Metres)
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