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INTRODUCTION

This report deals with the cruise by cruise operation of Projects 79/14
and 79/15, run during July, August and September 1979 as part of the IGS,

Marine Geophysics Unit, Continental Shelf survey programme.

Project 79/14 was designed to provide regional geophysical coverage of
the Foula sheet, of the IGS 1:250,000 map series,on a N-S, E-W grid of

lines at approximately 15km by 9km spacing. A number of gravity lines
were also to be run over the Orkney sheet to complete gravity coverage
in that area. 1In addition, some regional geophysical lines were

to be surveyed on the Halibut Bank sheet after a study of the FLAGS

pipeline route with the Huntec deep tow boomer.

The aim of Project 79/15 was completion of regional geophysical coverage

of the Bosies Bank sheet, on a grid of NS-EW lines at approximately 1lOkm
by 1Okm spacing.

The m.v. Sperus, chartered from Cosag Marine Services Ltd,was used for
this work as for previous work in 1979, described in Marine Geophysics
Unit Reports 99 and 100. The ship has a net weight of 921 tons, an
overall length of 63m,an 1llm beam and a draught of 4m.

Short reports were prepared on a leg by leg basis by the Senior Scientist,
geophysicists, geologists, surveyors and technicians. These reports,
together with the log sheets and summary charts, on which this report is
based, are archived on open file at the Marine Geophysics Unit, IGS,

Murchison House, West Mains Road, Edinburgh.
The authors of the reports for the two projects are listed below:

PROJECT 79/14

ILeg 1

Senior Scientist A Dobinson

Navigation A S Mould

Geophysical E J Armstrong and J R Walker
Geological R Owen

Technical P Walters
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PROJECT 79/14

Legs 1, 2 and 3 of this project were run during legs 7, 8 and 9 of the

main 1979 survey programme, leg 3 occupying just over half of leg 9.

Ieg 1

Newcastle-Lerwick: 9-23 July 1979

After a ship maintenance period from 4-9 July during which the MX600
doppler sonar was replaced for the deeper tracking MX610O, the ship
sailed for the start of the FLAGS line. A drift test and calibration
run were carried out en route and following a short sand bank study
off Peterhead, 416km (over 93% of the total length) were surveyed

along the pipeline with the Huntec deep tow boomer.

This data will be combined with other IGS and commercial data for

special study and incorporation into the regional mapping programme.

Six regional geophysical lines were then run in the northern half of
the Halibut Bank sheet before the ship moved to the main survey area
west of the Shetland Islands. Overall, 1900km of data were collected
in fairly good weather on this, leg despite losing 24 hours while

disembarking a crew member in Lerwick. This completed 25% of the work

on the Foula and Orkney sheets.

In order to improve positioning results the computer, latitude torquing
constant of the satellite navigation (sat/nav) system was reduced after
detection of gyrocompass errors. The MX610 doppler sonar tracked water
bottom satisfactorily down to approximately 270m, below which Decca

Navigator was incorporated into the dead reckoning calculation.

The RVS, S40 LaCoste and Romberg gravity meter was installed at the
beginning of the leg and generally worked well though it was necessary

to smooth the traces in seas greater than about force 5. A mean mistie

of 0.6mGal was obtained from 10 crossovers.

The S75 gravity meter long axis gyro was changed after failure on
Friday 13 July. Another platform failure occurred later whilst a

tachometer in the autoreader was being checked. Both meters had



been previously tripped out twice en route to Peterhead but were reset
guickly. A mean mistie of 0.5mGal was obtained from reduced S75
Bouguer anomalies and reasonable agreement with previous years' results

was observed.

A consistent, mean offset of 1.19mGal between the two meters, 540<_875,
during this leg, was probably due to a poor base tie for the S40 at

Newcastle.

The magnetometer was run on lines 3-18 and gave a mean mistie from
crossover data of 34& . A broad band of high frequency, high
amplitude magnetic features extends from 59030'N, BOBO‘W, to
6OO4O'N, 2% and corresponds closely to the outcrop of presumed

metamorphic basement.

The seismic equipment used consisted of 1 or 2%kJ sparker, watergun
or airgun, deep towed boomer and pinger. Due to cable and electronic

problems the boomer was not run on all lines.

The watergun provided superior records to those of the airgun giving
resolution comparable to the sparker in fair weather, down to 800ms
of sediments. Up to 400ms penetration was achieved by the sparker

while the boomer provided good resolution in the shallow section.

To the west and north of the Shetland Platform a thickening succession
of presumed Mesozoic, Tertiary and Quaternary sediments with apparent
dips towards the continental slope extend over the shelf edge, which
runs SW-NE across the Foula sheet, giving the general appearance of

a deltaic sequence.

To the south the Shetland Platform may be faulted against an outcropping

block of metamorphic basement.

Approximately parallel to and south of the shelf edge the presumed SW

extension of the West Shetland fault is seen.



Leg 2

Lexrwick-Lexrwick: 23 July-6 August

During this cruise over 2000km of regional geophysical data were collected
on the Foula sheet, completing the proposed work in this area. No

significant amount of time was lost due to equipment downtime or bad

weather.

Navigational problems in deep water were tackled as on leg 1, with some
further difficulties during the Decca night effect period, at which time
the gaps in satellite coverage tended to be largest. This may necessitate
the use of pure Decca data during the post processing stage. As before,

the limitation of doppler sonar operation was approximately 225m.

Both gravity meters were run on all lines, the data giving misties of

1.60mGal for the S75 and l.37mGal for the S40. The cross axis gyro of the

540 was replaced after failing on line 25, immediately after which the S75
platform toppled due to a faulty 400Hz supply. On 31 July a faulty servo

amplifier caused the S75 gravity trace to read low.

After replacement of the S40 gyro the previously consistent discrepancy of

about 1lmGal between the meters, S75 <C::S40, was reduced and its direction
became inconsistent.

The mean, magnetic crossover error from the Barringer magnetcmeter, which

was run on all lines, was 35.5&8 . Anomalies of up to 20008 were seen to

correlate with a gravity high over the ?metamorphic complex noted before.

All lines were run with sparker and deep tow boomer systems. In depths less
than 300m the transit sonar was used. The pinger was run on the majority
of lines, though being hull mounted it was very susceptible to rough
weather. The watergun or airgun was used on about half the lines until the

compressor failed, after which a 3.75kJ sparker was used as a deep

penetration source.



Iceberg plough marks were commonly seen on the seabed which appeared to be
mainly composed of winnowed clays in many areas, with sand ribbons near
the shelf edge. The Quaternary, probably composed mainly of tills and
stiff glaciomarine clays and usually less than 50m thick, overlies a

Tertiary sequence which extends over the shelf edge where it contains

many unconformities.

The ?Tertiary oversteps lower seqguences in which a small area of
sedimentary rocks in the south is partly faulted against a baéement complex.
Farther north the 0l1d Red Sandstone of western Foula Island forms an
extensive platform, partly faulted against the basement complex to the

west, with the Foula-Ve Skerries basement ridge partly exposed to the east.

Leg 3

Lerwick-Fraserburgh: 6-20 August

This leg was designed to complete Project 79/14 by finishing gravity
coverage of the Orkney sheet and to start work on Project 79/15 in

the Bosies Bank area. Work on Project 79/15 is described in later

sections.

Altogether, 1335km of gravity, magnetic and pinger profiles were run
in the complex Orkney area by 14 August. This completed the required
gravity coverage. Heavy weather then forced the ship to seek shelter

off the Shetland Islands for 24 hours.

During work on this cruise the Decca Navigator system was not used in
the dead reckoning calculations as depths were almost everywhere within
the range of the doppler sonar. Calibration constants of the sat/nav
system were found to be in need of adjustment without the Decca input

and were altered accordingly, though it was not possible to calculate

good estimates before leaving the area.

Satellite coverage was good, though groups of large updates occurred
which were uncorrelated with periods of bad weather or satellite gaps.

Data accuracy however should be reasonable after post processing of the

data.



The RVS, 540 gravity meter was removed at the start of this leg, leaving
the S75 meter on board. A mean mistie of 0.78mGal was obtained from
the reduced crossover data for this leg. Using crossovers with the

previous two surveys on the sheet, a mean mistie of 0.82mGal was

obtained from about 150 crossovers.
PROJECT 79/15

This project was run during the second half of leg 9 and all of leg 10

of the 1979 survey programme.

Leg 1
15-20 August 1979

Work commenced on this project on 15 August after completion of the
Orkney area on Project 79/14. The aim of the cruise was to complement
regional coverage of the western part of the Bosies Bank sheet,
obtained in 1970, so as to complete the sheet. Ten hours were lost

due to rough seas and in all 570km of high quality data were obtained.

Difficulty in calibration of the sat/nav system persisted in this area
and further calibration was found to be necessary. Although satellites
were only separated by up to 2% maximum the calibration errors

caused large updates which should be much reduced, as before, in the

post processing sequence.

Near the end of line 4 steep topography apparently caused spuriously

high, north velocities, which resulted in an apparent jump in position.

Despite the failure of a gyro, the 5 lines of gravity data were of
good gquality, giving low crossover errors and close agreement with
1978 data. This new data has allowed delineation of some higher
frequency elements of the gravity field.

The magnetometer generally performed well with satisfactory crossover

values.



Shortly after work began in this area the deep tow boomer failed
and was out of operation for two days. The airgun was replaced by

the watergun on 18 August giving an improvement in penetration and

resolution.

The sparker results obtained were of good quality as were those from

the deep tow boomer when it was redeployed.

Leg 2

Fraserburgh-Sunderland: 20 August-4 September

This, the final leg of the project and the 1979 field season, essentially
achieved its objective of completing regional geophysical coverage of

the Bosies Bank sheet, with a total of 1870km being surveyed. The
weather was generally good though there were some periods of fog and

1% days were lost during bad weather. Work finished on 3 September prior

to transit to Sunderland.

Some bunching of navigational satellites occurred though the maximum time

between passes was approximately 2% hours.

New calibration constants were derived from the five lines of the last leg
but large updates were still obtained especially for westerly headings.
The inclinometers and doppler counts were monitored and indications were
that a fault existed in the D/R processing but this could not be related

to any individual unit.

The S75 LaCoste and Romberg gravity meter worked well with a base drift of
1.1mGal over the leg and a mean mistie of O.76mGal from 125 intersections

of this year's data.

The magnetometer was towed throughout the survey and worked well with

crossovers generally less than 407%.

The deep tow boomer, lkJ sparker, transit sonar and watergun were run on
all the lines until maintenance on the watergun necessitated replacing it
with a 40 cu.in. airgun. Both the airgun and watergun achieved up to

0.7sec penetration. Pinger results were generally inferior to the boomer



except in good weather and so was not used on all lines. Preliminary
interpretation of the profiling records showed presumed Devonian rocks

occurring as a ridge to the north of the Wick Fault with tentatively

identified Permo-Trias farther north.

Lower and ?Upper Cretaceous rocks lie to the north and south: of this
ridge with older ?Mesozoic rocks being identified on the airgun/watergun
recoxds at depth. Well bedded Tertiary sediments are seen. in the eastern

half of the sheet, overlain by a complex Quaternary succession showing -

similarity to the central North Sea succession.

Figure 4 shows a geological sketch map of the Bosies Bank sheet.



EQUIPMENT PERFORMANCE SUMMARY

The four legs during which Projects 79/14 and 79/15 were run are

designated legs l-4, for convenience, in the description below.

Huntec Deep Tow Boomer

Oon leg 1 the tow cable, which was showing signs of rust was reterminated
due to strands of the outer armouring failing. A certain amount of

corrosion was also found on the fish towing bridle.

A number of laboratory, electronic console faults were rectified during
legs 1 and 2 and sympathetic firing of the boomer by the sparker was

reduced by resiting the earthing system.

on leg 3 the SCU power module was modified to Huntec specifications.
After two 20A fuses blew in the PCU, checks on the fish ESU revealed
a broken circuit board due to a design fault which had caused the 20A

fuses to blow and a very high rate of autofiring.

The system worked well after repair on legs 3 and 4.

Osel Winch

This unit generally worked well apart from leg 3 when the winch appeared

to be able to pay out only at either full or slow speed.

Sparker Systems

On leg 1 heavy duty AC relays were replaced in two power supplies and
an arc corroded, trigger bank transducer bolt was replaced. On the last
line of leg 2 a faulty Sigma relay and Square D contacts were replaced

on the power regulator board of an EG & G 232 power unit.

On leg 4 the system operated well apart from a minor amount of erratic

- 10 -



firing at the start of the leg.

Watergun
The air/trigger hose was extended before the start of leg 1. This led
to numerous problems due to the 'trigger line failing from water drag.

The gun failed due to an air leak when redeployed after shortening the

cable.

The trigger lead failed again on leg 2 after 18 hours operation when the

air hose and trigger lead were reassuaged.

On legs 3 and 4 the gun worked well until it was taken out of operation

due to a lack of spares for routine maintenance.

Airguns

These generally worked well on all four legs apart from minor solenoid
trouble. The gun in use flooded on leg 2 when the compressor failed and
the trigger cable was replaced at the start of this leg. On leg 4 both
guns were rebuilt after solenoid trouble and one gun required starting

at 1000 psi after which it worked satisfactorily at normal pressures.

SAT 7H Compressor

The water pump, drive belt was replaced on leg 1 after which the unit
worked well until the fuseable safety plug blew due to excessive
temperatures. This plug blew again on leg 2 after four days and the

compressor was put out of action until the next leg.

On leg 4 the compressor overheated once again due to a warm, water punmp,

drive belt which was replaced. A minor leak on the third stage relief

valve was repaired on this leg.

.



‘Edig 10
This unit digitised depths well except in waters over 400m deep on

legs 1 and 2.

Edo 248 Pinger

The frequent bleeding of air from the transducer housing required to
maintain performance of this instrument was due to incorrect mounting

and could only be fixed in dry dock.

Decca Data Logger

The problem of continuous running of the tape decks caused by faulty
control logic on the shift register memory board was rectified on leg 1
when problems were also found in attempting to supply +10 and -20v from

independent supplies. After this, the unit worked well.

9400 Data Logger

Misdigitising of gravity digits reoccurred after work on the problem

had apparently cured it on leg 1.

The system normally worked well except for cessation of cycling at

sporadic intervals on leg 4, when the BOT and EOT amplifiers also

required balancing.

Gravity Meters

S75: On leg 1 the long axis gyro failed and was replaced. On leg 2
the 400Hz rotary convertor failed due to a loose wire causing the
platform to go down. Lost TC input to the gravity servo on this leg

was due to a faulty Deihl transistor servo amplifier.

The cross axis gyro U47 failed on leg 3 and was replaced by V51.

= 15 -




On leg 4 the Texas Instruments recorder stopped twice without any obvious

cause and was restarted after the motor cooled.

S40: This instrument worked well on leg 1 during which a relay in the

spring tension circuit line was'replaced in an unsuccessful attempt to

improve trace stability.

On leg 2 after only four months operation it was necessary to replace the

cross axis gyro. The meter was demobilised at the end of leg 2.

Generators

New, heavy duty batteries were installed at the start of the first leg

during which, generator 1 kept cutting out after a few hours operation.

Hydrophones
These worked well. On leg 4 the gain of the laboratory amplifier for the

new, 30m Geomecanigue was increased to x10 from x1 to improve EPC response.

Satellite Navigation System

The only equipment problems were numerous write errors on one Pertec deck

and the weak returns on the aft and port trackers of the doppler sonar.

EPC Recorders

On leg 2 mistriggering of the slave EPC was rectified. These recorcers
generally worked satisfactorily. On leg 3 No. 373 tacho/accelerate
motor was found to be unserviceable due to a lack of spares. A paper drive

problem and two inoperative fans occurred on one recorder on leg 4.

N




Marconi Marine lO-way Talkback Unit

After call problems with the poop deck station on leg 3 the call line was
replaced by spare wires between the laboratory and chartroom junction
boxes and two wires were taken off the midships unit. The multiway cable

between the lab and chartroom needed replacing.

On leg 4 the poop deck and aft deck lights worked well but would not

actuate the buzzer.

Decca Navigator

A new Mk2l set was installed at the beginning of leg 1 and worked well,

the only problem being a blown fuse on leg 3.

All other pieces of equipment worked satisfactorily.

s Ylls -




TABLE 1

Personnel on Project 79/14

Ieg 1
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Personnel on Project 79/15

Leg 1 - as for leg 3 Project 79/14.

b

g 2
20 August-4 September, Fraserburgh-Sunderland

Dobinson Senior Scientist
Glen
G Skuce

IGS, MGU

-

D Evans IGS, CSNU

K Robertson
K Smith RVS, Barry
A Ogilvie

A Fleet Comap
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b
J
j

= Y6




PROJECT 79/14

TABLE 2

LINE SUMMARY

unbIa1D =9 M

unbuay =gy

A A A - A A A A A A - P S0l eogo onre Goly boyr (9 &%
A P A = Lo = A A A <5 A 901 05¢] boy 0s¢Q bOY 19 .,,JA
-7 A P e A A A A P A A o oelo boy o1 Sl go%x <9 £y
H 19 - ) Lo o1 20 ogro g ox bS A
-1 PelEg - A A iy - - - !
] oA A A o A A A - A LL 0100 gox oLy Lot h T
P P A ) A Nan e i A 5 A bl @09 Lo T 1| Lex 1 ovr
VD v oh
A1 A A -1 A A A ﬁﬁdﬁ“ A A = A 534 oY d.._ Loy ohgo Loy o B
A A A A - A Ao ed [ oy -~ A e oigY fox Go U <07 8¢ g1
Dp Y04
PN A N - A c@a&wﬂ\HB A A A a1l o+ht fov¢ o¢zo coyr +L Ll
= IR i b>r3o + o z T -+ 9]
AN A A A A ﬁ;}aﬁao: 3 A A = oTl Obl ot 0590 oY L
- - ~ OB A N 4 9] [eX X ToT ag ol | 0 < O] BTl
Pkl I g A il R A
A A A A A 85 2180 10t Ohgo ot 2% Fi
oW A A A A A A Is oHlo 10% Osbl ooy Q¢ el
A AN A A A A Lg oSy ooy Qlg ooyt bt Al
A A A A A A A 90| ot oovy ooty bb| 18 I
| SADOY o10Y kbl o bbl Lc o1
A A A A A ,\..éMs A A ra A Lb
EY A A 1+Hl ogro bbl oTT 2ol og b
A P A~ A %ﬂw: A -
A A A A ) A - -~ A A A A 8¢ oS H( Lol 000l Lbl =3 23
A 9L w () [ L
A A A A A A A s P A A A A tS oseY 9 b o1 21 Anl
-\ Ay 2N A A ) A A A A A A (€ Oh s 9 bl Qg Tl 9 b} oY g
= A A P A A A o~ A A A A 18 ocol 9p! o+0 At Qs S
oA A A A A A DENI A -~ A A gol | 0019 | 9b ovel | <ol =T 3
- PN A A A \f. A EM.woun_uﬂ — - A A el [eTelell Sbi Ohey 4b| €9 <
1o :
g S o A A 2M.W4NMM TSl A A P LO1 oocl +b| ot 4t [4{s 7
B -5 doa
TR P e A LhSu ZnY 093 o.ﬂﬂﬂm.w% - AIRE q1+h . Ogq| ¢bi [eZel*S 4 1bl Hew !
= ), JSpUNO .
196607 mw nm 15b607 l._wum_&o Jawoog Mo_um OM| Joyindg] 19BuIy wﬂumm aiv | Wy 1IN | avg | W2 | ava Y4 "ON
skt v i i el Wit 7y ADN [HIONZT FWIL INIL ] i
| @3S0 LNINdIND3 NIV 3NTT anN3 1YV1S

- 17 -



TABLE 2

PROJECT 79/14
LINE SUMMARY

unbl1aiop=9m unbay="oy«

[ A A 4 A - 2 £ osre ger ove: fre Ll ¢
A 1 — A A A - Ls ©08i (31 20s1 <xr bl b4

= A gy A A S A 49 ang| gxT 0Sb0 £Tr vy 24

1 P e A . A A A 9 oago <t oono <y E34 L+

e e A A A A A 82 eaad e [ oSt <%zt (%3 94

A e - A 1 AN A L3 lek=} -] - DYy XT &€ <)

-~ A A - - A A b ool Ty B0+ 7T LT iy

A A A A A A - Ox of1o & 4. o onL (v &4 %7

A &< A A e o ﬂo«muwﬁ <11 009, e o0go (Yc 24 T

o PO o A A o — e L ogTQ 2 o%ix LiY 1€ |+

A DA A A A A A LH [2ARed4 Ly ool Lty (4 O+

r A \J P oA A s LosL-g A - 2 A o1l Ly ozLo LY 0% bg
= : S~ 2 A ,:mwwuu. i ~ i A 59 0oMO Ly ostly Q1% 8¢ 3¢
P ~ P -~ A A -~ A 5 A Mol 0g 8\ ave %tbo QIT s LE

A AN A A A A~ A A A ax otLO Nnxe oico aIe sl ag
A P -~ A ~ A A A A bat ohxe 91t osal 81T <l 5f
el A 4 P P A P e A ~ a1 ooy b4 [2)-4'de] ST €9 +H§

L A P A o ~ A oA = Si (2134 iy o8| e L €€

- A a - P - £ Lasvetom A A - 401 0180 Y ol 1384 5¢ 147
A —~ A A A P 1 A1t shg A 203 Qs %e3 A & au o¢ 8l cie ©0ago A <9 g
S8 Ao - A P FAz oL & Lh % oy % -~ (I osgo (2R ot 6| TiT S o€

e A =7 2 . ; o PISLT + cu A A A oxl ool "y ot oy L b

A P % A A - A - ~ A olt 0sbl e 0120 (T4 1o i34

A A A A \.. A N PN A AT - S OhhO 1"y os Ly oy ag LY
m:ﬁ. A N - = Lh 5l wﬂuwa“...__. S| | anroos poeatessa %WmMﬂm a1l oo ot x ohio oIy €q 97

186607 mwm A 196607 LBMEO _mc”_o.om_ M.Bm OM| joyindg] 136uIg awcwom aiv | wy N9 | avg N9 | avq Y|4 ‘ON
BB | e PSRN« L) SREY ey 4931 AoN [HioNTT 3N INIL
G350 INIWAIND3T NIVW| 3N aN3 TTCE i Rk

- 18 -~



PROJECT 79/14

TABLE 2

LINE SUMMARY

unbIIID M=OM

unbay =6y

A A A 2, = P A bl Oloy QY 0900 AIYT LS Lg
I = b ~ = > - = +9 5ol o o5 < av 25
A - -~ -~ B - o4 9 oth st OTbo | T 3 55
e o A, P ~ P o~ <l IRe) Ehad oteY +HeY &+ he
A A e A A A A <8 ool B R 049l + bf ¢s
- N = = d\o.o.m -~ ~ Vel aoT| oY Orho e 2h Te
= &hT 31 o3 +| M5 goa T O+h “olo et +hTy b 1 4 9] 1<
2 SL8 & cgm 05 st Aoy RS ;
156607 075 71 196607 | 4e12wo| ;swoog| UDIS| DM sondg] 196Uy BRUNOS| 1y | wy 1NO WA W9 | 4yq i .
oov6 | SP5L9 owalaeubon 1T | 3PIS| gy O3 | ApN |HIONIT FWIL INIL
<Hl = NIVIA L INIT 9V 1SV | 3NN
a3sn LN3INWGIND3 anNd qvis

% 10 =




TABLE 2

PROJECT 79718
LINE SUMMARY

unbI3 10 =9 M

unbBuay =0y

—
A E e N N -1 A s A s ot FhT oToQ YT 29 T
A 2 B . A - A - - (ndl 05K ST ooLG Sty sL <Y
o b s R '’ A Wl A A \s ohE O Stie oaxr HhT s¢ e
- o A e | .5 R . A A -1 s ocac e o1 St by € or
o Pe A N S e - X A £n ool e oret Thr L bi
ra A -~ A A M Fe A - kil o9 ehy @xEo “ht ¥:3 31
- i P A P -~ A A P +9 oto0 1A aad ooz ThY oH Li
P e -1 i o & A - — 101 o19) ht f0co T4v 8q 9l
A -2 Fa S A PR, - -~ A o 0910 b o5 14 €9 st
i A 1 e o~ Y P \. A A ol 0511 Iy 0500 1 dY 59 i
A 5 L P A -~ w A ! P am 050t O+ chgo ot L <1
P A e Pa! P N A A A bl [elelng 8T owg e b334 Ob <
A e P A A Ve A A 25 A oty otho 8¢ o151 Liz 12 [
- -1 P e A e s A A A o oy o Lix Gosy 9ev 9L ol
£ e A Fs A -~ = -1 - A s o10Y Agr ohLo AT 9L b
oY i A A - A P M - - 0y o150 At 0£81 Sey 59 8
.\, . A A - - A A -~ A 9ol o5G) ser otha SEr e L
S A A A P -~ ?nw.wﬂutm A A A A LT lel=l{e] Sex oo +e T +g 9
N Va) Dl AN A -3 - e A A 01 ool tgT orq @ (R X4 <9 <
B A A > o L e A P& A A g1 oger ogr a1 gl o7 '8 4
— A AN A A A fsug QL A A Lt [=f=1A BTy sgee bTT g <
g p A P - A A A A gn oo 23T 010 8% T T .
525 A -~ LY Ste 2_‘%wu.w.q Iy www omw_m_mwp“ nmﬂmwm M su [ owo 2T P LYy L 1
136607 mMm 136607 1830W0 Jawoog updS| OM, | oy 1pdg 136uIg BRUNOS| 1y | wy N0 | g | 1O | av i o
e % i it P T . O3 1 AN |HIONTT 3WIL ANIL
@3SN LN3IWdIND3 NIVW| 3N aN3 Tavie | 4S¥1| 3NN

- 20 -




TABLE 3
Coordinates of start and end of FLAGS line:-

Line 1 79/14

START END

57° 45.444'N 1°31.046'W 60°58.575'N 1°39.615'E
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GRAVITY BASE TIES TABLE 4
. g at berth Meter reading
Place and g at main _
Date 5 corrected for | corrected for Drift
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TABLE 5

Equipment Carried

1. LaCoste and Romberg air-sea gravity meters S75 and S40 (Project 79/14
legs 1 and 2 only).

2 Monitor Labs 9400 data agquisition system.

3. Two Barringer magnetometers.

4, Edo Western 248 pinger with hull mounted transducers.

5. Atlas Deso 10 echo sounder with hull mounted transducer and digital

readout unit (Edig 10).

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

T Decca Mk21l main chain receiver.

B Decca data logger.

9. Reavell SAT 7H compressor.

lo. EG & G trigger, power and capacitor units.

1l. Huntec deep tow boomer and power supply.

125 Osel cable winch and power unit.

13 Sodera 80 cu.in. watergun.

14. Bolt 40, 20 and 1O cu.in. airguns.

15. Multi-element spark arrays (IGS).

16. EG & G 9 candle and 3 candle spark arrays.

HErN Two 30m Geomecaniqug hydrophones.

185 . 50m Geomecanigue hydrophone.

19:; EPC graphic recorders (4100 and 4600).

20. Analogue tape and control system (IGS).

215 Hiab 650 deck mounted crane.

22. Three Lewis 60kva 3 phase generators.

23% Stabilised no break power supply system.

24, 3kva generator.
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FIGURE 1
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REOLOEICAL SKETCH MAP FIGURE 4
BosIES HBANK SHEET

59°N
g\l‘\
A coMPLEX QURTERNRRY
SuccESSIoN OVERLIES THE
TeeARY IN THE ERSTERN —_—
PART OF THE ARER.
. uavm;i
OiLéy
HogAY FIRTH
BAS (N
\
*
kv X
gn
X | 58°N
2°N 0°

SchLE 1 1000 QOO

gn TERTIRRY

Ku VPPER cRETACEDUS

Kl Louer, CRETRCEDUS

PERMO- TRIASS\C

deNoNIAN (OLD RED SANDSTONE )
GEOLOGICAL BounbDARY

FRULT , DousN THEDW INDICRTED

N\ F

SYNCLINE

SHIPROARD  INTERARETATION ~ CRUSE M& (7415





