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INTRODUCTION

This report covers the mobilisation of the m.v. Sperus and legs
1, 2 and 3 of the North Sea Gravity Project 78/02, which was

carried out during the period 5 April 1978 to 21 May 1978.

The three legs were designed to extend the gravity coverage of
the North Sea obtained in previous years, to the area south of
54°N on a 7%3km by 173km grid of preddminantly N-S, E-W survey
lines. Pinger and magnetometer records were to be collected

at the same time.

The m.v. Sperus, of dimensions 63m overall length, 11lm beam,
4m draught and 921 tons net weight was chartered from
Cosag Marine Services Ltd and mobilised at Leith from

5 April to 16 April 1978 for this work.

The senior scientist's, geophysical, surveying and technical
reports, summary charts and log sheets, on which this report
is based, are located on open file in the Marine Geophysics Unit,
Murchison House, West Mains Road, Edinburgh. The authors of

the reports for the periods covered are listed below:-

Leg 1 Mobilisation

R A Floyd Senior Scientist
M C Tully .

M Glen . Geophysical

A S Mould Surveying

P Roberts Technical



Leg 2

M C Tully Senior Scientist

M C Tully Geophysical

M Glen

R A Floyd Surveying

A J Davies Technical

Leg 3

A Dobinson Senior Scientist

E J Armstrong Geophysical

A S Mould Surveying

A D Wilson Technical
MOBILISATION

Leith and Grangemouth, 5 to 16 April 1978

Mobilisation occupied the above period with the ship coming
on charter at 0800 hours on 10 April. This period was
longer than planned due to labour problems at Leith. These
problems forced the ship to drydock in Grangemouth on
Tuesday 11/Wednesday 12 April,after which the final phase
of refittiﬁg took place in Leith Docks with the installation

of the gravity meter systems.

Vibrafion problems were encountered with the LaCoste and
Romberg gravity meter which exhibited up to 5mGal swings
on the beam motion detect circuitry. This was resolved by
resiting the meter. The Askania GSS-3 meter was installed

without difficulty.



The satellite navigation equipment was installed satisfactorily
apart from aft channel doppler sonar drift and associated
transducer cable screening and earthing problems. A1l other

geophysical equipment was installed without abnormal difficulties.
LEG 1

Edinburgh to Newcastle: 16 April-24 April

A total of 1926km of line was surveyed in calm but foggy seas

during this leg.

After sailing, pinger trials and doppler sonar drift tests were
carried out in Anstruther Bay. The pinger performed
satisfactorily while a drift rate of 150m/hr was Observed on
the aft channel of the doppler sonar. On replacement of some
circuit boards, aft drift decreased to 55m/hr while further |
tests in 24m of water gave values of c¢.300m/hr which decreased
to 200m/hr by using shallow mode, automatic blanking. During
all these tests spurious aft counts of 150-300Hz above normal
were observed at times. It was attempted to compensate for

these drift rates by means of TADJ.

During four runs in the cardinal directions, used to calibrate
the sonar/gyrocompass units, the previous year's gyrocompass
torquing constants were retained. Variations in ABIA were
small and unsystematic and omitting shallow water values, a

figure of 1.018 was used for TADJ.



Attempts were made to correct for shallow water effects,
which resulted in large along-course errors, by the use
of shallow mode, automatic blanking and minimum manual
blanking but due to lack of time these tests were not
conclusive. Strong currents caused large cross course

errors.

Bunching of the five operational satellites, twice daily,
caused 3 to 4 hour blank periods, however, mutual inter-

ference between satellites was minimal.

Line analysis indicated a mean drift rate of 120m/hr from
a mean update of 150m with an average of 77 minutes between
the total of 64 satellites observed. Decca positioning

was not used due to poor coverage in this area.

Continuing vibration problems and the need to completely
check out the LaCoste gravity meter system meant that the
instrument did not record data for 1% lines of the survey.
A further resiting of the meter on the instrument deck

solved these problems.

Plotted profiles of Bouguer anomaly values showed a variation
of 2 9-3mGal between the meters with a correlation of 1-2mGal
with course direction, indicating a cross coupling error on

the LaCoste meter.



Due to poor operation of the automatic pilot, short period
anomalies of up to 5mGal were seen on the analogue traces.

The mean cross tie was 1.7mGal for both meters with the

base tie at Newcastle indicating a drift of +0.4mGal for
the LaCoste and -0.7mGal for the GSS-3 with a 1.0mGal

difference between the meters.

The magnetometer was run on lines 3 to 11 inclusive with
some lines being cut short due to shipping, shallow water
and fog. Cross-over errors were generally within 2 L0 & ;
the data exhibiting a general increase in value towards

the north with no significant large amplitude features.

LEG 2

Newcastle to Den Helder: 25 April-8 May

The ship sailed at 0630 on 28 April after delays due to é
power supply troubles and bad weather. Foggy and unsettled |
conditions continued for much of the leg and ten hours

surveying was lost due to severe weather. A few hours more

were lost when generator failure caused the instruments to

be powered down.

This leg extended the gravity coverage obtained during Leg 1
in the area 53°N to 54°N including four long N-S lines in

the eastern sector of the area, two of which, 15 and 17, were
surveyed in rough seas. During this leg the automatic pilot

worked well after its repair in Newcastle and over 3500km of



survey were completed.

The LaCoste meter, repositioned back in the gravity meter
container near the ship's centre of gravity, tended to

read low in rough seas, further indicating a cross coupling
error. Magnetic tapes from the 9400 data logger have been
sent to LaCoste and Romberg to be analysed for such cross

coupling errors.

Omitting lines 17 and 15 from the analysis of mean cross-ties,
a value of 1.2mGal was obtained for the LaCoste and 1.47mGal
for the GSS-3. The GSS-3 generally did not perform well,
giving erratic traces and had a tendency to read high in

heading seas.

The magnetometer was run only on lines 13 and 15 to 22
inclusive, due to the same problems as leg 1. Plotted values
showed mainly low cross over values but with some larger
values on lines surveyed towards the end of the leg. The

same general trends as observed on Leg 1 were again noted.

During the period 24 to 27 April the sat/nav system was shut
down to allow essential maintenance to the power supplies.
On powering up, a voltage fluctuation blew a 250mA fuse in
the HP2100 computer and simultaneously shut down the

LaCoste meter.



On sailing, satellite radio interference and bunching of the
satellites was observed. Large cross course updates which

were obtained during this period shifted to large along course

updates when the shallow range, sonar blanking was switched

on.

Between 30 April and 3 May bad weather and shoals caused large
updates. Abnormal frequencies were also recorded at this
time and observed speeds over sand banks varied by z 4 knots on

occasion.

Weather improved by 3/4 May and a new ABIA value of -0.438 was

entered resulting in decreased cross course updates.

LEG 3

Den Helder to Plymouth: 8-21 May

During this leg work in the southern North Sea continued with
3458 line kilometres being surveyed. There was no down time
due to bad weather and apart from some fog, conditions were
excellent for surveying. Heavy shipping and shoals complicated

survey planning but a good coverage was obtained in most areas.

The LaCoste meter data gave a mean cross tie value of 1.06mGal
and the instrument performed well, the only malfunctions being
a digital reading error and spurious line feeds on the 9400

data logger.



The mean cross tie of 3.06mGal observed in data from the GSS-3
indicated a deterioration in performance of this system.
During the Den Helder port call the system had been checked

by an IOS technician but after clamping the meter early in
this leg, persistently low readings relative to the LaCoste
meter were observed, with a step-like trace, and a tendency

to go non linear at approximately 15,000mGal acceleration.

This problem was investigatéd over two days by another IOS
technician who rechecked the system and reset it producing

a D.C. shift of approximately 16mGal between the meters. Calm
weather prevented proper checks being made on the Brown platform.
Disagreement between the two meters of about i'2m(}al was

observed after this time until the Plymouth port call, at which
point the drift of the LaCoste was found to be -0.1lmGal and

-13.9mGal for the GSS-3.

Again, the magnetometer was used on only a small number of lines
due to heavy traffic and variable bottom topography; lines

59 to 70 inclusive and lines 72 and 73 being recorded.

The spurious counts noted on the doppler sonar during previous
legs were not observed in Den Helder, where interference on
the 150MHz channel caused the abandonment of a 3-D solution
and furthermore, the loss of a number of otherwise good

satellite passes later, at sea.



On sailing, trouble was experienced clearing the "water track"
condition and on clearing it, doppler counts on the aft and
port channels were grossly in error, as were derived speeds,
for a number of minutes. The problem did not reoccur after
this. A failure of speed input to the computer during the
survey was solved by moving the sonar and computer interface

cables.

In water depth of less than 15 metres, gross errors in doppler
sonar derived speeds were obtained and noticeable errors still
occurred in up to 30 metres of water. Minimum manual blanking
caused no decrease in the minimum workable depth. Shallow

range, automatic blanking was not used.

Large updates occurred at the beginning of most lines - and
bunching of satellites continued between midday to 1900 hours

and midnight to 0700 hours.

Unadjusted fix accuracies were generally about A 100metres with
up to 300+ metre updates in shallow water. Minor alterations
in calibration were due to short lines with frequent, shallow
water disruption inhibiting assessment of calibration constants.

EQUIPMENT PERFORMANCE SUMMARY

Integrated Satellite Navigation System

Drift on.the aft doppler sonar channel was the main problem

and was decreased initially by board replacement.



Screening and earthing problems in the doppler sonar cable
were resolved during mobilisation by extensive cable repair

and reconnection.

At Newcastle, a voltage fluctuation blew a 250mA fuse in the
HP2100 computer and necessitated replacement of the main

timing board.

A "water track'" problem after Den Helder was cleared with
difficulty and a speed input failure to the HP computer
associated with normal doppler counts and the computer
detecting an 'off' on the sonar switch when it was switched
on, was eventually solved by moving the doppler sonar and

computer interface cables.

LaCoste and Romberg Gravity Meter Systems

Apart from vibration problems this system performed well. The
associated 9400 data logger gave spurious line feeds and
transposed some of the least significant digits of the spring

tension values at times.

Askania GSS-3 Gravity Meter System

This system did not perform as well as the LaCoste system.
During Leg 1 a temporary repair was made after failure of the
digital voltmeter which was used to display the output from

the gravity system. At Den Helder, bared wires in the test
plug of the Brown platform were repaired. A recheck was made
at sea when two intermittent faults were repaired and gains and

offsets were set up.
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Barringer Magnetometer

After replacement of one faulty unit the magnetometers worked

well.

Decca Data Logger

One minor problem was cured during mobilisation. During Leg 2
the Watt box was stripped down and all edge connectors cleaned.
Magnetic tape unit 1 failed and intermittent RBW and RAW

problems on unit 2 occurred during Leg 3.

Atlas Deso 10

After operating satisfactorily for Legs 1 and 2, the unit was
out of operation during Leg 3 for 1% days due to a reversal of
the ship's DC power supply feeding the laboratory, damaging

a number of components. On repair the unit was converted to

mains supply.

Edo Pinger

Worked satisfactorily.

Hydrophone

Operated satisfactorily on tests.

Sparker Systems

After remaking the MESS source the systems worked well on tests.

- 1t w



Sidescan Sonar

The fish operated well on tests after stretching the fish cable
bracket to fit the fish line. The band drive on the chart

recorder was in poor condition.

Analogue Recording System

During tests on Leg 3 this system worked well for single source

recording.

Uninterruptable Power Supply

Failed after generator problems during mobilisation and was run
for one hour only at Newcastle in the invertor mode before a
large transient affected the other laboratory equipment, after

which it was powered down.

Generators

Generator 1 did not function during Leg 1. Generator 2 started
surging during Leg 2 and was powered down. Generator 1
supplied the laboratory during Leg 3 and the surging problems

on Generator 2 were not observed in tests during this leg.



TABLE 1

Personnel on Project

Leg 1: 10 April-24 April: Leith to Newcastle

R
M
A
M
i
A
P

Leg 2: 25 April-8 May:

A Floyd
C Tully

S Mould
Glen

R Roberts
Jd Davies

Mason

iy . o A
Senior Scientist

> MGU, IGS

/

}‘MSES, I0S, Barry

Newcastle to Den Helder

M
R
M
E
A
A

C Tully

A Floyd
Glen

J Armstrong
J Davies

Oliver

Leg 3: 9 May-21 May:

Senior Scientist

S MGU, IGS

Den Helder to Plymouth

®n 94 0 =P H P

Dobinson
S Mould
E Deegan
J Armstrong
D Wilson

Oliver

Paulson
Price

Kramvis

Strang van Hees

Senior Scientist

L MGU, IGS

B

16-18 May }’MSES, I0S Barry

8-15 May Observer }.Cyprus Geological
Survey

Observer } Technisch Hogeschool,
Delft.
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Table 2(cont)
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TABLE 4

Survey Equipment Installed on m.v. Sperus

1A. LaCoste and Romberg air-sea gravity meter, S75.

B. .LaCoste and Romberg 9400 data acquisition system.
2. Askania GSS-3 gravity meter and Brown platform.

3. Two Barringer magnetometers. |

4. Edo Western pinger with hull mounted transducer and

EPC 4100 graphic recorder.

5. Atlas Deso 10 echo sounder with hull mounted
transducer and EDIG 10 digitiser unit.

6. Magnavox satellite navigation system integrated
with MX610 doppler sonar,.

T Decca MK21 main chain receiver.

8. Decca data logger.

9. Three 60KVA AC generators.

10. Uninterruptable power supply system (UPS).

Equipment carried for testing prior to succeeding legs

L Klein sidescan sonar and winch.

2 Multi-element sparker array (IGS).

3. EG & G 9-element sparker array.

4. EG & G trigger, power and capacitor units.
D5 Two 30m Geomecanique hydrophones.

6. EPC graphic recorders (4600 and 4100).

T Analogue tape recording system.
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TABLE 5

77 (transit lines outside main survey area).

Position

Start

Lines 1, 2, 13,
Line No
1 55° 34.894'N
2 54° 37.237'N
13 54° 51.552'N
77 50° 45.739'N

01° 29.918'W

(o]

00~ 39.175'W

00° 37.708'W

o

01~ 03.566'E

- G —

End

45.333'N
03.813'N
15.367'N

25.941'N

01° 05.133'W
00° 06.532'E
02° 20.314'E

01° 00.688'W
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STATION MNAME®

SITE DESCRIPTION:

INSTITUTE OF GEOLOGICAL SCIENCES

_ MARINE GEOPHYSICS UNIT
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GRAVITY. BASE STATION
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small bollard from western end of pier._

[snnou
REFERENCE NO.

LATITUDE .

' 50°21‘50ﬂm

Sesorennssus ool

LONGITUDE

HEIGHT

04 09'o7"W

es sasness uud

9bs. " Ipy -

GEOLOGY

[BOUGUER'
ANOMALY
X ————
{8 OUBUER

IANOMALY
5.

teeseteneenn

FREE AIR
ANOMALY

nnnnnnnnn

T I
TERRAIN
CORRECTION
METER NO.
OBSERVER

DATE

NO.
'g"fiﬁﬁﬁ‘?f}
e NGRNLTS,

TWa27
CAWATO
AMOD.
1974

OSSR 1. S

B ianee T LTI TS TTS TUPTT P

]..981,.115.0..

-t raesee

Hydrog. D,

=

MILLBAY

DOCK-

e DM

'Trinity

J Pier




