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ERRATUM

PAGE 14
(3) Section B Should read

(4)

This section contains manual copies of navigation track charts generated

by the IBM 1130 computer. The tracks were plotted from two minute positdons
and are scaled at 1:1000,000 at the standard latitude. Each hour is marked
o1 the track, annotated with hour and day number every six hours. The
positions of accepted satellite fixes are annotated in hours and minutes.

Section C Should read

This section contains tabulated six minute listings of the uncorrected magnetic
and bathymetric data, and reduced magnetic, gravity and bathymetric daza,

All data has been produced from the data files. 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.






This document describes geophysical data coliected by the Deep

Sea Floor Group of the Institute of Oceanographic Sciences (Wormley),
and continues the series of I, O. 5. Data reports on geophysical cruises.
The series is intended to provide an efficient means of documenting the
data not only for internal use but also for distribution to the scientific
community. On citing this report in a bibliography the reference should
be followed by the words "UNPUBLISHED MANUSCRIPT" in accordance

with accepted bibliographic custom,
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ABSTRACT

This report contains magnetic, gravity, seismic and
bathymetric data collected by the I. O, 5. projects during
Cruises 3/75 and 4/75 on R. R. S, Shackleton in April -

May 1975. The profiles and track charts were all generated
automatically from data files set up from the shipboard data
logger. Included in the report is a description of methods

used in data acquisition and preparation
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CRUISE OBJECTIVES

Cruise 3/75

1. Magnetic survey, western Gulf of Aden.
Seismic refraction experiment, East Sheba Ridge.
Subduction zone off the Makran coast, Gulf of Oman,

Reflection profiles across the Murray Ridge.

Cﬂ»-ilsﬁt\)

Passage track over Owen Basin,

Cruise 4/75

Geophysical study of the Owen Basin,
Organic geochemistry of recent sediments.

Other geological sampling.

L

On-line digital processing of seismic profiles,



INSTRUMENTATION

Magnetics: A Varian Type 4937 proton precession magnetometer was operated for most
of the cruise, The instrument functioned successfully although the towed fish sustained
minor shark bite damage. The data were recorded in analogue form on a chart recorder
and also stored in digital form on the shipbcard data logger at six second intervals. The
chart record occasionally contained noise spikes of unknown origin which could not be

congected with the ship's own radic transmission.

Bathymetry:  Either an 1. 0.5, Mark IlI Precision Echo Sounder and towed fish or a Kelvin
Hughes MS38 with hull transducer was used to record continuous soundings on a mufax
display at an assumed velocity of 800 fms/sec. Readings were entered into the log book at

10 minute intervals and subsequently manually transferred to the data logger.

Gravimeter: A La Coste-Romberg marine gravimeter was used from Djibouti to Bombay
to continuously measure gravity. Cross-coupling and total corrections, spring tension and
total gravity values were displayed on a chart recorder and gravity was logged by the data

logger. Spring tension and gravity were also output every five minutes on a digital printer.,

The generally low sea-states during both cruises probably meant that good quality data were
obtained and this is confirmed by preliminary estimates of cross-~over differences. The

La Coste meter was tied into land base stations at Djibouti, Dubail and Bombay by means of
a Worden Educator land gravimeter, The La Coste meter had drifted at a mean rate of

+0, 048 mgal/day between Djibouti and Bombay. The gravity data was finally corrected for

drift and E8tv8s correction when the data logger tapes were processed at Barry.



NAVIGATION

The following navigational aids were used:

(a) Satellite Navigation System using a Magnavox 702CA receiver working in conjunction

with the shipboard Hewlett Packard 2100 computer.
(b) Redifcen Omega receiver.

The computer was used throughout the cruise to centrol the navigation and was used as the
prime navaid, The Magnavox Satellite Navigator and Hewlett Packard 2100 computer
performed satisfactorily, The only problem was the occasional corruption of the stored
computer program which caused satellite passes to be ignored and corrupted ancillary

software facilities. This problem was overcome by reloading the program.

During Cruise 4, when a set of satellite alerts was regularly taken tc the bridge, there

were less poor fixes caused by the ship changing course or speed during a satellite pass,

Overall the fixes given by the satellite navigator were very good even for a satellite having
a high or low angle of elevation. The operation of the whole system, considering the high

temperature and humidity, was excellent,

The Redifon Omega receiver was switched on throughout the cruises but, due to propagation
and station problems, deubtful useful navigational information was obtained from the chaxt

records.
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SHIPBOARD ACQUISITION OF DATA

Cruise data was sampled and stored on magnetic tape by the data logger at one second

intervals, each logger tape lasting about 14 hours.
| Data Logger Tape Format:

Serial Number

Time

Navigational Aids (4 channels)

Ship's Head

Digital Input

A-D channels for Analogue Inputs (6 channels)
Observed Magnetics

La Coste Gravimeter

Loran

Loran
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PROCESSING AND EDITING OF DATA

The completed data logger tapes were processed on the portable IBM 1130 computer system

at the Institute of Oceanographic Sciences, Shipborne Computer Group, Barry.

Data from each logger tape is initially transferred to the working disk files GEO. ., Fig.
2. Various filtering and transfer routines are used to load the magnetic/bathymetric 6
second sampling files MGEQOS, BGEOS plus the general 2 minute data file IIDAS, then to
load the working data files MGEOF, BGEOF and IIDAT. Data required unfiltered is
entered directly to 1IDAT. This data can now be displayed for editing in profile and/or
list form using efficient editing routines. The editing procedure involves the identification
and removal of data erroxs and inconsistencies. The reduction of the geophysical data to
magnetic anomaly, bouguer anomaly and corrected metres is made using a suite of geo-
physical programs which reduce and load thé data to the permanent data file GEOF, The
ship's D. R. navigation stored in NAVF]1 by TRACK is merged with the manually entered
satellite data in NAVF4 by CAD] to place course corrected navigation in GEOF. Unless
automatic echo sounder tracking is used, depths are entered manually into GEOF with the

loading program making the necessary calculation concerning Matthews area,
The gravity and magnetic data were reduced using

(a) The Geodetic Reference System 1967,

(b) The International Geomagnetic Reference Field 1975.
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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, magnetic and seismic data of
Shackleton Cruise 3/4/75. Because of the large volume of data involved, it is not con-
sidered practical to include listings of the original data files. The data is presented at

three levels of processing:

(a) Summarised listings of raw data;
(b) Summarised listings of reduced data;

(c) Profiles of reduced data,

It is intended that when used in conjunction with the 1:1, 000, 000 track charts this data
should be suitable for incorporation into compilation charts or for further computer
orientatéd calculations, For a more direct scientific interpretation of the data, the
1:2,000, 000 profiles are supplemented with a track chart at the same scale overlaid on

a bathymetric chart. Reduced copies of the original P. E. 5. 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 listings,

(1) Profile Location Sheets

The ship's track for cruise 3/4/75 has been manually prepared on a bathymetric chart of
1:2,000, 000 at a standard latitude of 33°N, Except for the 500 metre contour, the contour
interval is 1000 metres, which illustrates 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 circular figure representing the start of each profile. Changes
in day number are also shown on the tracks by a mark at 0000 hrs annotated with the new

day number,

(2} Section A

This section contains profiles together with reduced copies of the original P, E.S. records.

Magnetic anomaly, corrected depth, gravity anomaly, course-made-—good and speed-made-
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good were plotted from the edited data files, The parameters are each plotted against
distance run along each track in kilometers from the start of a leg, the distance being
scaled to a 1:2, 000,000 Mercator grid at 33 °N enabling the profiles to be overlaid on the
profile location sheets. The distance run axis is marked every 10 kilometers and annot-
ated every 50 kilometers; 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 section B and C, The
magnetic anomaly is plotted at a scale of 160 gammas/cm with a nominal range of

T 400 gammas. 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
1400 m/cm with a nominal range of 0-7000 m. The vertical exaggeration of the bathy-

metyic profiles is 14.3 : 1 at 33°N,

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 recorded depth phase of
the P, E. S. 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 tabulated 6 minute listings of the uncorrected magnetic and bathy-
metric data. All data presented in section B and C has been produced from the data files,
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,

(4) Section C

This section tabulates six minute listings of the reduced magnetic, gravity and bathy-
metric data, Magnetic anomaly (total magnetic field minus the International Geomagnetic
Reference field), gravity anomaly and the corrected depth, both in fathoms and metres,

are read from data files,



(5} Section D

Station position tables,

(6) Section E

Seismic reflection records.

1S



16

REFERENCES

BARKER, P.F., 1966, A reconnaissance survey of the Murray Ridge. Philosophical

Transactions of the Royal Society of London, A, 259, 187-197,

'TAGA" Division 1 Study Group, 1976. International Geomagnetic Reference Field 1975.
EOS, 57, No. 3, 120-121,

TALWANI, M, 1969. A computer system for the reduction, storage and display of under-

way data at sea. Lamont~Doherty Geological Observatory Technical Report No. 1.

WHITE, R.S., and KLITGORD, K.D., 1975. Sediment deformation and plate tectonics in
the Gulf of Oman. Earth and Planetary Science Letters, 32, 199-209,

WHITMARSH, R.B., 1975. R, R.S. Shackleton Cruises 3/75 and 4/75, Institute of

Oceanographic Sciences Cruise Report No. 24, 33pp (Unpublished manuscript).

WHITMARSH, R.B., 1975, Axial intrusion zone beneath the median valley of the Mid-

Atlantic Ridge at 37°N detected by explosion seismology. Geophysical Journal of

the Royal Astronomical Society, 42, 189-215.

CAMBRIDGE UNIVERSITY, DEPT, OF GEODESY AND GEOPHYSICS, 1974, Computer
system for reduction, display and storage of navigation, gravity, magnetic and
depth data recorded in continental shelf or deecp-ocean areas. Manuals 1-12.
Cambridge University, Dept. of Geodesy and Geophysics Report under N, E. R. C.
contract F60/3/1 (in 12 parts),

INTERNATIONAL ASSOCIATION OF GEODESY, 1971, Geodetic Reference System, 1967,

Association Internationale de Geodesie, Publication Speciale, No. 3, 116pp.




SECTION A

Precision Echo-Sounder Records

I:2,000, 000 Profiles of Reduced Data
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SECTION D

Station Position Tables
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SECTION E

Seismic Reflection Records
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