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UNIVERSITY OF BIRMINGHAM
DEPARTMENT OF GEOLOGY #WITH GE0PEYSICS

R.R.S. JOHN MURRAY CRGISI 7/ 69 29th AUGUST - 22ud SEPTHI

Personnel:

Dr D.J. Blundell Senior Scientist
¥Mrs HM.P. Blundell
¥Mr S.4i.D. Bamford

Mr P.

Broom

Mr F.d. Davey

Wrs J. Davey

Mr R.
Mr R.
Mr K.
Mr W.
Mr P.

Eguipment

Handley
Livesey
Nunn
Walker

Worthington

(a) R.V.U.: B.G. and G. Sparker seismic profiling system

Varian Proton magnetomeler

¥Muirhead P.D.H.

(v) Birmingham:

Bradley sonoduoy seismic systen
Cambridge Consultants proton megnetometer
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Scientific objectives:

The central feature of the cruise was a selsmic experiment
to determine crusfal structure in which HMS Hecla fired seventy
depth charges along lines westwards from the Pembrokeshire coast
to the continental margin scuthwest of Ireland. Along with n A
Prince ladog, R.R.3. John Murray occupied sonobuoy recording
stations and in addition acted as communications centrs to liase
between the other ships and the eleven stations set up ashore in
Ireland, Wales and Southwest England. This experiment has been
designed to provide a detsiled cross section of the crust near %o
the western mergin of Zurope and it is hoped that both refractions
and reflections from the Moho and other crustal boundaries have
begen recorded.

In order to provide detailed information of the near surface
structures in the region of the depth charges and to extend the
area of survey made in Cruise 4/67 fursher west, a major
objective of the rest of ths cruiss has been a SyStematic
geovhysical survey with sparker and magnetometer.

The interpretation of the crustal experiment 1s dependent on
a good knowledge of seismic velocities within the upper layers so
that the other princival aim of Cruise 7/69 was to undertake s
series of short range seismic refraction lines in certain
eritical arecas of particular irmportance to the crustal experiment.

In addition, HMS Hecla made gravity traverses along the
lines of depth charges and extended the gravity survey made
during RRS John Murray Cruise 4/69 along the full length of the
south coast of Ireland.

A1l these experiments are parits of an integrated study of
the region west of Wales and south and southwest of Ireland
using =z variety of geophysical technicuss.

The crustal experiment was timed to take place during the
second waek of the cruise. The intention during the first week
was to carry out sonobuocy seismic refraction lines during
daylight hours whenever the sea was sufficisntly calm, witn
sparker/magnetometer traverses overnight. The final week would
be taken up with completing any refraction work left over from
the first week but otherwise concentrating on systematic
sparker/magnetometer survey. In addition several minor
experiments were scheduled for the final week:-
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(a) the collection of surface sea wabter samples at two
stations S.W. of Ireland for MAFF, Lowestoft.

(b) trials of oceanocgraphic logging equipment for
¥r D.J. Smith, University of Southampton.

(¢) trials with a sonobuoy and the sparker and an alrgun
source to obitain wide angle reflections and refractions from
interfaces bensath The sea bed.



Narrative
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(a) Pirst week, Barry to Milford Haven, via Cork
The ship sailed from Barry at 10.00 BST on 29th August
with a television camera crew aboard in addition to the seven

scientists. ZBEquipment trials were carried out in Swansea 3ay
for our own as well as the televisiocn crew's benefit, during
which time br Jones of R.V.U. demonstrated to us the FERC
equivment aboard. ¥Mr Jones and the television crew departed

at Swansea and soon after geophysical work began with a
sparker/magnetometer traverse 69/1 wastwards from St. Gowan
Head t0 a point 15 miles south of Galley Head. This was

reached by 07.50 on 31lst August when work commenced on the

first sonobuoy refraction line. On this Tfirst day, two free
floating sonobuoys were put ovarboard 5 miles apart.

Difficulty was encountered in receiving good radio signals

from them, which was traced to the directional properties of

the two aerisis put up on board espscilally for the purpose.

Good reception was obtained, however, using the aerial mast

for the Kestrel radioc. This and other minor faults in the
recording egquipment caused delays so that only one line of

10 shots was Tired that day and some time had to be spent in
searching for the sonobuoys wnich had drifted several miles
from where thoey were launchned. Sparker/magnetomeﬁer traverse
69/2 was made overnight, southwards and back along a parallel
track. The following day, four sonobuoy lines were fired

using just one buoy, firing away to either side of it 9 charges
at 3 minute intervals. Again a sparker/m@gaetometer traverse
(69/3) was started in the evening but after s short while the recorder
began writing intermittantly and eventually failed to write at
all, After a good deal of searching the fault could not be
traced so thetraverss was abandoned for the night. On <Znd
September a further four sonobuoy lines were fired, but this
time two dbuoys wers laid half a mile apart with shots fired on
either side before moving them on 5 miles to provide continuous
reversed coverage along a section of the depth charge line.
Meanwhile the sparker receiver was stripped down and the faultb
traced to dirt around the carbon brush contacting the helix drum
which caused the signal to short to earth. After cleaning things,
the recorder worked again and we were able to continue overnight
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with sparker/magnetometer traverse 69/4 to take us to the
second ares where we wanted refracticn lines, about 20 miles
south of Mine Head. Four sonobuoy lines were fired there
during the day and agaein an overnignt sparker/magnstoneter
traverse 69/5 was begun in the evening, south and back on
parallel traverse. The paper recording agaln became
intermitvbtant during the middle of the traverse and although
it was continued through until the morning not a great deal
of useful information was obbained. By this time, too, the
Varian magnetometer was suffering incrcasingly from noise
which, although not cbliterating the signal, mads 1t difficult
to read. The P.D.R. had also been found not to work so a
request was made to R.V.U. for someone to come to Cork to
help us sort out the equipment. On the morning of 4th
September we fired two mors sonobuoy lines %o complete the
short rangs refraction programme and virtually enpty the
magazine. We then made for Cork, arriving there at 18.00.
The weather had bean perfect throughout this first period at
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Mr Knights travelled overnight from Swansea to Cork and
with his help and advice the P.D.R. and Varian magnetometer
were put in full working order. The sparker was repaired as
far as possible and made to worik. The alternative, short
hydrophone array was also made up ready te try out in
comparison with the longer one used up to now. E/V Prince
Madog arrived during the morning and some time was spent aboard
her, bringing up the sonobuoy eguipment borrowsd from Imperial
College to full working order. The second Decca navigator

-

equipnment was serviced and the sea search receiver for HMS Iscla,

on loan from Decca, was delivered.

Dr Khan and Dr Kiang visited the ship fo report that their
seismometer stations near Castletownbere and Bandon were both
set up and ready for the crustal experiment, as were all the
other stations in Ireland operated by Dublin Institute for
Advanced Studies.

At O07.C00 on 6th September we sailed from Cork, bound for
Milford Haven, with M¥r Knights avboard. During the crossing
trials were held with the spvarker using the short hydrophone
array and with the P.D.R and Varian magnetometasr, all of which
worked satisfactorily. The sonohuoy equipment was modified in
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preparation for the crustal experiment. Woe arrived in Milford
Haven at 23.30 when Mr Knights left to return home. I was also
able to have a short meeting with Dr B. Jacobs (I.G.S.
Zdinburgh) who was ovsrating the ssismometsr station at St.
David's and acting as co-ordinator for the English and Welsh
stations. He was able to rsport that all stations were
prepared and rgeady.

(b) Sscond Wesk. The Crustal Bxperiment

W

We salled from Milford at 02.10 on Tth Sepiesmber to

rendezvous with HMS Hecla to hand cover the sea search receiver.
When we met uyp, however, HIS Hecla had to put into Milford
urgently and the rendezvous was postponed. HMeanwnile, trials
were heid of the shot firing broadcast routines which took some
time to put right. After reports of only moderate reception
from the shore stations the second trial was held at 18.00 and
this proved entirely satisfactory. Thorsafter reception was
good throughout the experiment.

The rendeczvous tock place at 16,00, off the Smalls, and
after this we proceeded to lay dahnbuoys to assist HMS Hecla to
locate the shot positions the following day. We took up
position at station S1 agnd laid two sonobuoys on nmoorings ab
05.30 on 8th Sgptember. At 06.30 HMS Hecls commenced tast
brozdcasts and at 07.30 fired the first shot. Thersafter, 32
mere shots were fired and two, the final two, were misfired.

A1l broadcasts for these shots were receivad and recorded with
shot times calibratesd to GHT. Ground wavss were recorded from
shots within about 30 miles range but at grecter distances only
the water wave was observed. Firing was completed by 19.00 when
the sonobuoys were recovered. Next the dahnbuoys ware recovered
and we made for Bantry Bay, towing the magnetometer only. In
worsening sea conditions we aryived in Bantry Bay during the
evaning of 9t%h September, decided it would be futils to start

a sparker traversc woestwards in the gale that was blowing and
sheltered benind Bear Island for the night. During the day we
had checksed with the shore stations that they had received
signals satisfacterily the day before and arranged to re-fire
one of the shots which had misfirsd. At 07.C0 on 10th September
we left our anchorage and commenced sparker/magnetomster
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traverse 69/7 towards Porcupine Seabight. By this time the
wind had dropwed to reasonable proportions although there was
a heavy swell running. The night sheltering behind Bear
Island was the only tiwme throughout the crulss when weather
conditions ware too bad for us to work. Line 69/7 was
compieted by 02.15 on 1lth September when we turned back To
reach station 85 to launch two sonobuoys by 06.30. The
sonobuoys were moored in about 700 fthm of wataer and later in
the day when the wind rosa to force 7 they dragged and
evontually broke adrift. HMS Hecla began firing at 09.00 and
continucd until 18.00 with a total of 19 shots. Wo had fo
rocover the sonobuoys at 16.00 but by this time the shots were
beyond our range to recelve ground waves. All broadcasts woers
rscorded and calibrated to GHT. Ve made for station 54 at
full spsad o get thers in time fo record the following day's
shots. By 07.30 on 12%h September, two sonobuoys had becn
roored and station S4 sot up. iS5 Hecla began firing at 09.00
and continusd to fir: 15 shots by 15.0C. The sonobuocys wars
recoverad at 14.00 when the shots were out of range. A1l the
hroadcasts werse recorded. Ground wavss from Two of the nearer
shots wore missaed because of a faulty conbact. AL 14,30
Magznetometer traversas 65/8 was commenced as we made av full
speed for Hilford Haven. That svaening

"N
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fired thz repcat of the misfire and conclud d the programne.

e

The shore stations reported they had all recelvad excellent
signals and that the experiment had gone oxcepbtlonally well.
We wars most fortunate to have calm weathsr throughout the
shooting periods and noisy levels ashors wsre low., Hilford

Haven was reached on 13th September at 07.30.

(c) Third wezk. Milford Haven %o Barry via Porcupinc Seabight

My D.J. Smith, University of Southampton, arrived in
Milford to join the cruiss but the equipment that he intended
to test nhad nobt arrived by British Rail by the time wo were due
o sail. Regretfully, he descided to return home. We salled on
14th September at 18.45 and made for the South Bishop to
commence sparker/magnetometer Traverss 69/9 along the castarn
part of the depth charge linc. Thig was completed by 10.00 on
15th Septenber when specd was increasad and the magnetometer
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only .was trailed to the far end of lins 59/4. Here the sparker

was re-~startsd and traverse 69/10 was commenced, out to

[en]

Porcupine Seabight and return along a parallel track to the
north. On this and the sarlier traverse $o the soutawest of
Ireland, pewer was lncreascd to 7,000 joules which gave
batweon & and 1 secc. penetration of the sca bed at depths
graater than 700 fthm. At this higher powor spurilous trigger
pulsas occurred after a while which probably resulted from
ovorheating in the spark zap unit. When at the position of 54
and again at the furthest position west along the traverss,
surface sco water samplos ware collected for M.a.F.F.,
Lowestoft using the unon—~toxic supply ling %o the Biological
Lab. On roturning to Mizze ad at 19.10 on 17th September,

line 69/11 was commenced soutb rds to rastura on a parallel
track to the cast. This was completed at 13.30 on 18th
Septembar at the position of the first group of sonobuoy
refraction lincs, south of Galley Head. Trials were held with
a froo floating sonobucy and the spark array and an airgun
source o find out how far wide angle reflzctions and
refractions could bs observed. With the spark source, mulitiple

sza bed raflections tended Lo obscur: any sub-dbottom

[ )

refleciions and only very weck refracted arrivals wore foun
t0 ranges of two milas. Thoe sirgun data was difficult to
asscess becauss of the lack of a suitables mufax recordar on
voard but data was recordad on maguetic tape for playback in

the lab. 4% 19.30 sparker/magnetometer line 69/12 was commencsed.
This formed a serics of parallel tracks, approximately north
and south, working castwards along the south coast of Ircland.
This was conbtinuad until 20.00 on 21lst Sgptember when, off St.
Gowan Heoad, the equipment was brought inboard and thse ship made
at full specd for Barry. The cruiss cnded at Barry on 22ad
September at 03.00.
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Project Repord

(a) Sonobuoy refraction lines

Nine lines were fired in the area south of Galley Head
along the line of depth chargse shots where they were spaced
3 km apart. Six lines were fired south of Iine Head where
again closely spaced depth charge shots were fired. Using
two buoys half a mile apart and firing out from either side
before moving spread to "reverse" the lines appeared to be
the most effective method in practice. Charges weres fuse
fired at 3 minute intervals, steaming away from the buoys.
The maximum chargess used wers 20 1b geophex.

(b) Sparker survey

HMost of the traverses made south of Ireland were with
1,000 J power, 1 sec. firing, recording with % ss=c¢. helix
sweep and 80 to 200 hz bvandpass filter. To the south west
of Ireland the power was iancrsased to 7,000 J with
subsaquent increases in firing intervals and sweep times.
The quality of the records has been excellent throughout.
Judging from the wavelength of the structurss cbssrved
the network of intersecting traversas should be sufficient
to produce a general map of the area. 4 total of 1,500
miles of traverse were obtained during the cruise.

(¢) Magnetometer survey

The maznetometer was operated whenever the sparker was
working and on two additional tracks when the ship had to
make full speed, thus providing 1,700 miles of traverse
altogether. Ovzr much of the area, magnetic anonmslies are
absent or gradients are low. Only in two restricted regions,
one near the south west of Ireland and ths other in
Dungarvon Bay, were there any local anomelies of any
magnitude. In these ragions anomalies of several huandred

gamma were observed.

(d) Crustal Bxperiment

ALl broadcasts from HMS Hecla wers received and
recorded so that shot instants were timed to GMI. The
soncbuoys worked reasonably well and recorded ground
arrivals obsasrved on the direct paper records at rangss up
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to 30 miles. Playback of the taps recordings with
gsubsequent processing may increase the range. It is
difficult to assess the experiment until the data from the
shore stabtions is examined but reports from them at the
time indicated that the results wers exceptionally good.
Communications and timetable worked out wsll and we were
blessed with good weather. In addition ¢ ths main
explosion experiment, the detailed survey work scheduled
for RRS JOHN MURRAY was successfuily completed and HVS
HRCLA was able to make more gravity traverses vhan were

originally scheduled.

(e) Sea Water Sample collection
Samples were collected at ths positions requested by

MAFF to their specification.
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Coneclusions
The exceptionally calm weather throughout the cruise

has allowed us to complete successfully all the work that
had been planned. Only 10 hours were lost through bad
weather during the cruise and only a further 10 hours were
lost through instrument failure. Station time occupied
more than 8C per cent of the time at sea. That things
went so well is due very much to the efficient and skilful
handling of the ship and the scientific equipment by
Captain Higham, his officers and crew for whom I have the
highest praise. It is also in no smail measure due to

the preparations made in Barry by R.V.U. and to Mr Knighis
who came to our help in Cork. I would like to thank all
on board RRS John Murray, who have made it a pleasure and
privilege to be on this cruise.

D.d. Blundell,
Department of Geology,
University of Birmingham.

Track chart abttached.



