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Dr, M. R. Dobson Senior Scien f?ﬁmr
Professor A, Wood ;& (\
Dr. 3. Rayncs
Mr. R. Whittington
#r, K, James
dr, K, 0'Sullivan
Hr, B, Lewls '
Nr, P, Sherrington
Er. K. E, Evans
Mr., A. Homam
Nr, B, Grounds
Squipuent,
R.V.U. 160G J, E. Gn & G. Sparker Selisaie
Profiling equipment, Boomer
Varian Proton Magnetometer
N¥uirhead P.D.R.
La Coste Romberg Gravity Meter
Umel Camera
liydro ¥roducts Camera
Reineck Dox Corer (Southampton Univars!ty)
Shipek Grab
Bock Dredgo
Sargent Sediment corer,
Aberystwyth Muirhead Seismic Recorder, extemnal filter and amplifier
Tanberg Tape recorder
Kelvin lughes Side-Scan Sonay
Shear and compression test equbpment
Binocular ¥icrescope.
scientlfic Ohjectives.

The main object of tho Cruise was to obtain a notwork of eloscly
spaced Geophysical runs in St. George's Chanael, supplemcated by bottow
samples, For the geophysical analysis the two principal instruments used
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wore the low power (300-1000 J,.) selsmic profiler and the Kelvin Hughes
Sonar.

'In'particular it was Intended tolw

" (1) obtasn from the Geophysical Survey a three dimensional
picture of the superficial cover » fts extont and thickness
" and the structural foxm of the roc.head matcrial dowm to
60Y ft. Simultancously the patterns of sea bod sediment
| movement through the Channel wero to be mapped using Asdic.

@) Collect samples of the sea bed on a grid pattern using
© dredge and grabg; principally to study sediment type to
_ assist in local Asdic calibration and to obtain samples of
© maoro-~ and mierxo~-fauna.

(3) Obtain box cores as part of a progracme to study the
: tgebtechnical properties of the boulder cloy and recent
“sodinents in the Channel area.
Gravity Corer in arcas of Geophysicolly confirmed, thin
superficials to collect samples of the rockhead,

The Gravity Neter and Magneotometer were run on all Geophysical
lines, the Gravity Meter and Sonar and P.N.R. were also’ run during the
daytime sampling programme. The results from these surveys are intended
to supplemont previous gvavity date, and to extend the details of the
aerial magnetic wap wostwards to the Irish Coast, '

1

The Secondaxy objectives were as followsie

To make a gravity survey of Tremadoc Day, and to run Sparker aad
gravity lines in Cardigan Bay to better determine the form of the
structurally controlled easters margins of the Cardigan Bay trough, and
the influence which the major foults of Mainland Wales have on the trough.

To make a Sparker travorse of the Dovil’s tall shoal and to roek
dradge over knowm rock outorvops im Noxth Cardigan Bay., '
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To make Geophysical runs in the Central and Wostern St. Georga®s
Channel especially arsund the latitude of Liddow licad, so as to complete
as far as possible a gravity map of the whole South Irish Sea,

To produce a Magnetic Map of Irish waters from Carasore Point to
Dublin bay.

To oolloct bottom samples using dredge and grab up the axis of
St, George's Channel, where it is impossible for the Department’s Survey
launch to collect, ‘ '

it was thus intended to extend westwards to Ireland, the
observations made on the 4/68 John Murray Cruise, Except for the wholly ‘
Geophysical Surveys in fremadoc and Caydigan Bay the intention was to
sample only during the 8 = 10 hours of daylight with goophysical runs of
14 « 16 hours through the night, This system was adoptoed and allowed a
routine to be quickly established, |

Trark Chart at back of Report.

e FG0pIYS810a1 funs - Gravity Spasker, Asdie Hagnetometor and
Pallelte o

o n o 0m e OFAVASY Aééic. and Pub.R. runs botween sample stan;ok;s.

Sgmple Stations.
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Gaophysieal Lquipment,

A total of 1300 niles of traversc, showy on the accompanying nap,
was obtained uslug qravimoncr. magnetoneter, slde scan sonar and spacker
equipment In conjunction with the precision Ue th Becorder, In addition
tho gravimétor was usod betweon sampling statlons, Accuracy in reduction
of the results generally snd the gravity in partfcular, will be Hmnited
by tha accuracy in ships positioning, Comparison of simultancous conncctod
Dacca and radar fixos has ruvoaled some disorepancies whieh remain to be
resolved; this is particularly so in Irish Waters.

Gravimeter.

The La Coste and Romburg gravimeter gave excellent results ia good
weather but the reosults gteadily deteriorated as tho weathor worsened
until in Force § wind conditions with modgrate seas the rosults were
unusable, Although operated off the ships mains supply switching on or
ofi of other equipnent produced no noticeable transients on the gravimoter,
However, a short period ossillation on the correctad gravityoutput of the
analogue racorder appeared to be related to frequency fluctuation of the
mains.  An lrregular spurious spiking effect also on the corrected gravity
output could not be explained other than an instrument fault, Blockage
of tho ink supply to the pens of the unalegue recorder occurred [rom timeo
to tima but was easily dealt with, Uxift of tho motor rolative to the

huse station st Darry was less than ¥ milligal for the two weok periﬁﬁ
of use,

An attempt was made to usé the variable helix specd control of thio
254 recorder to synchronise recording sweaps with that of a Mufax rccorder
(Aberystwyth equipment) so that two fascimile recordings and a tape
racording might be obtnined, This was ahandoned as at best a long period
glnusoidal drift ocourred betwecn the two instrumonts. Comparxson of the
fasolaile recordinds produced by the 254 and hufax xecords rcvealcd the
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groater sensitivity of the 254, however, as all wufax paper suppiled

was oldor than the menufseturars last date of usage and showed signs of
. deterioratjon the comparison was not a f#ir one. The 254 recorvder was
therefore used for tho main survey and the Mufox kejpt in roserve. Dreak-
downs on the 254 recorxder was retricted to a bad contaet onto tha helix

drum,

In less than 25 fathoms of water 30 Joules firing twice jus -
second or 1000 Joules {iring once per second with X or i} second rocording
gweep was used ond gave limited penetration. In deeper water 1000 Joules
of each of two nxrays firing once per second with % second recording sweep
gave penetration of up to ¥ second two way travel time. An external
variable froquency filter unit was used allowing greater flexibility of
frequoncy settings than obtainable on the 234 recorder. A pass bond of
between JUO and 400 hertz. was found to give the best results. Throughout
the sparker survey the shoxt eight element hydreplione array wus used.

Some individual elecents were found o be particularly nolsy and were
sh:orted out. The pre-amplifiers in the hydrophone itsoclf were not used,

B Rocord quallty was of course dependent wpon weathar conditions
but was genorally satisfactory.

Boonex.

The £, G, and G. boomer was trailed successfully, however, duc to
the shortuess of the cable it wes found impossible to got the Béomer Fish
to yide properly in the water, except in ideal scu conditions., An over-
side Looa will be needed to use the equipment vather than trailing it over

the siera.

Te prevont ﬁossible loss orx damage to the magnetonoter sonsor
wiilst it was being used 4in shallow water, the sensor was buoycd to runm

" about 13° - 20° below the sew surface. The scnsor and cable were rc, laced
after spuslous veadings were found to have beon caused by a break in the

sable. Mag.. . relief over the ares was generally smooth with a-some
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localised dyke~like anounanlles of a few hundred gammas,

(Merystwyth Cguipuent),

After some initial difficalties in_pésiiianing the sonar transducer
over the side of the John Murray the instrument was operated sntisfnctorliy
on a 000 yard range fox tha {irst wock of the c¢ruise, Thorcafier a major
breakdown ip the wreturn sional processor ocourred and the instrumont wag

net further used.

All fixes were marked on the instrumonts from one manually operated

push button at 10 minute intexvals. A digital output clock was used for
time keeping.

Threo sampling methods were used, shipek grab, net. dredge with
bucket, and Reineck box coxer. The performance of these devices is
gummariscd in the table below,

Device ‘ No. of No, of No, of
Samples Partly Unsuccessful
Obtained Suscessful Hung
Runs
Dredge 29 2
Shipok Grab 46 2 1
Roineck Dox Gorer i 2 4

Dredging was highly successful, tha two fallures out of 31 attompis:
being dur to use of insufficient cable or steasming at too high a speed
agodnst & strxeny tidal eurrent.

Tt= ghipek grab also proved to be highly satisfactory, therc beiag
only one stay,. 3 out of 49 whore a sample could mot be obtained after three
attempis. &k.s single megative xesult is bolleved to be duc to tho nature
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of the sea hed st that particulay locatlon where it is probable that the
bouldcr olay is dovoid of rocent sedluent cover, Unly rartial success at
two stations occurred during rou;h woather conditions whon the ship may

" have beon drifting 80 fast that the grab hit bottom obliquely and so
falled to get a good hite at the sediment,

The only successful core was obtained in N¥ilford Haven while at
anchor, This core of dark grey plastie mud wag obtained with an uamode
ified core box after an earlior fallure using a N.E.f,C. = modified core
box, This medification involved the welding of basal:flanges on each
side of the coxe box, so0 as to cnable the bottom plate to be sccured to
the box after a corec has been obtained, Tha failure ef this modificstion
1s believed to be as.oclated with the poor method used to lock the core
box into the bar holder. This mothod allows considerable lateral movementg
of the box aofter locking, and when extreme movement of the hox to ong
side i combincd with the incressed box width eaused by the addition of
flanges, there is insufficlent clearance for the spade of the closing
mechanisn to txavel benesth tho box. Consequently when ﬁullcd up the
closing mechanism was found to have Jamued against the box, badly
deforming 48, Subsequently only the unwmodiffied boxes were used,

it appears doubtful whethor the addition of basal flanges would be
accaniable from another standpoint, namely the recovery of an undisturbed
corc. which &8 suppoged to be onc of the moin features of a box corer.
The ooro boxes being constructed of thin stainless stecl are able to cut
into il sediment withous preducing significant disturbance, whercas the
ingronse in effective wall thickness produced by the addition of the
basal flanges cause cove disturbance in excess of tho acceptable limits
of Co loss than 10 {» as defined by A. F, Richords and H, ¥. Parker ia
"Surface Coring for Shear Ssrength Measuremont” - Proccodings of thc.
Conferenca on Civil Engineering in the Geeans, AlS.C.E, Conference,
San Franeisco, Califernin, September 6 - 8, 1967).
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The other three unsuccossful runs together with one of tha partly
succossiul attempts, were probably caused by lag gravel and cobbles on
gha sca bede Shis materis) appearcd to have been jaomed betweon the spade
of thoe closing mechanism ond the skde of the core bax, thus proventing
glosure and core rocovery. Uurlag one sueh run the leverage of the
gobblo-jonaed spade ageinss the bottom of the eore bex produced m small
break in the box holder, '

The partly succossful run referred to above, rocovered twe cobbles
fanmed botween spade and core box, snd a sliver of brown clay, probably
boulder clay.

In the case of the vemalning partly successful run, tho closing
pochanisn did work, but & rocovery of only 2 inches of very cotrse shell
hagh ond pebblos wos obtalnede Here faflure is suspected to have becn
gansed by loss of the finer materiol through the small clearancs produced

amall pebbleg being janmed between the spadeland the underncath of the
¢ boxe Lven though the spade had complotely elosed the box, jswulng
of snail pebblos ceuld force the box snd central stors $o novo UpHEaruse
gh box. holder lugs moving up along the oval hele in the lower lover
portion of the clogsing mechanisnm,

It appears from thiz experience that the Reineck Box Coxer is net
gult. . o sediments coarser thon sand gyade, and even bimedal gravels
elay sadineonts with a relatively low proportion of gravel scen to be
unsui- “.le. Thus much of the Seouthers Irish Ses, whore very thin lag
grave.. overly boulder elaye is not suitod to this gsampling method. [Dough
sca snd wave conditions produse ancther limitation on the use of the bex
gorer. he device becomes unwieldy and possibly dangerous in wind
conditlons in excess of force 3. The maln problem here is steadying the
device so thnt 4% does not collide violently with the ship®s stemn or
dock and =~ uncock, Attachuent of rvopes on each side of the frame provides
some steadyving duriag lewezing into the water, but tho development of
gpecial lo.; bortehooksiike tools is suggested to ald both in lawering and
caising of *he whes, Rigid boat books would have an obvious advantago
QYEr ¥Opes o hwzﬁﬁag the device aﬁag fxom the ghip.
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Vther nechanicsl modificstions that appear to be required for better
perfoymance from the Relnock box corey 8vgle

i. A bettor method fox nltachment of the boktom plate, possibly
enploying feur welded buttons om oach box and cach bottom
plate. Secure attachnont of the bottom plate to retain the
coxg, could thes be achioved with four Jubileo=type olips,

2o Use of a strong pin in place of the ewshorsone and
laborious safety collar, used to prevent the centeal stern
sliding through the gimbal.

3o Development of o stronger pin to provent the tripping
arm from falling while the dovice is on deeck, The
existing pin was bont under lead during s previous eruise
and rather unsatisfactoery and dangerous makeshift substitutos
were used durlag the erulse discussed here,

4. A better method for asttachnent of the cors box to the box
holdex Is nocded o provent the prosently excessive lateral
movement of the bex, Suggested methods are, whder spacing of
the spring - leaded pins is the box bolder and of the holes
in the top of the bex, tegether with the use of shorter oval

holes,

o Eesting. leshods.

Usa of these methods was limited Lo the one successful box core
obtalned, Unfortunately this waterisl was teo weakite zegister rellable
readings. However, the apparatus was given a txisl under shipboard
conditions, and confirmation of its sulzability was obtained.

The hand vane tester cas probably be usod im gll but the roughest
sea conditlons, whoreas the wncenfinod compression test apparatus would.
probably be insccuvate in cenditions over fowce 4.
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Use of wax genled samplo tubes and onsghore laboratory tosts.
together with shiphoard hond vene tests would appsar to be adequate and
practicale

Lt now appesrs usiikely thot Helneck hox cores, even with the
mmximun possible 45 om recoverics, can provide deep eneugh penotratlon £or
mooningful shear strength infornstion to be obtained, The vibrs core,
Maskereth, ox the N.G.X. terpade flixed piston server, should provide
undisturbod eores of suitable lesgth, The pelneiple of incremental cordag
using the M.G.3. tervpedo eoror would probably boe best sulted to the deeper
parts of Ste George's Chavnel whore the vibre eowey is likely te be at its
iinle of eflfliciency.

SDIGEA LD TS

Only two partly successfml comers rups wars obtalned out of the 6
attoapteds
' The flpst comera used falled on Sty fivst wun, the §£ash-r@flegsar
hebug lost, and the cancra wnlt itzeld f411ing with water because of the
ghganen of a gasked benecath the lons cover glasg.

subsequent puns with & sesond- esmawa assembly fLalled for various
raasons insluding failure of vhe microswitch contrelling the £ilm transport,
 fallurs of Barsh Marine connectors, and possibly Ancoxrect £ilm loading.
Failure of tho micro-switch may hovs bees Caused by buuping of the cawera
assembly against the ship®s dock ard stern during leworing and raising

opcrationg, Improvements in shis mlero-switel and wse of loag boat-hook

type tools durdng lowering end xalslag of the camera assembly, sre

reconnendad,
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Peind Suonry of Dyoiele

Aberystuyth advensad pavty srrived at Bargy en the ist to install
squipnont snd hecone fawiilavised with the new Ls Loste noaberg Gravigy
tipter as BV.U. persoansl weye not ovaileble for tho crulse. Larlier
Tn Novembey phe dzdie fyama closts had been welded to the port side of
Jahn ngxay and the bHox Gover collested {rom Southan, ton,.

Bquipmens faults were sorrecked in tioe for aa&ling 8% 2o pefta 0n 3.12.09,

Beparted Darry frosh to strong winds - gravity run futo Carmarthen lay
(from Swansea) not attemptad. Geophysies) eguipment started at St. Gowan's
itead, Sparker doveloped Hydrephone anpiifier fault, in worsening weather
docidad to make fowx Milfapd Haven.

NobieiteCo stalf arrived to nssist - no obvious fault traced - aquipment
working ngain. Tosted bux eormy ~ adjusted asdie fyame  Departed Hilford
Haven 22,30 end starsed first geophysieal zum acress 5%, George's Chamnel,

i, w W, gun completed. Spoarker brush countacts repalired - Degen eratiec «
sampling continued theoughout day - altbough restricted to rader range
neanuse of Deeen failure. Dox dover tried wasuecessfully. Camers alse
failad (£illed with woter). Proceeded Hogslare for Decea repairs. beathew
doteriorating. Depsried Hosslawe 20.45. Basause of sca state, continued
survey elose so Lrish Coaste .

Continued Geophysienl xun shreughout day, 411 5 fnsbruments working -
Doscn agaln faulty - restricsed to wadar vange of Irish Coaste

Decided to eress vo Lremodes Day mnd have Desca repadxed at end of first
leg, Comploted Tremados Bay oSurvey. Asgemptod rask dredging ever
Enown yock ougereps. Greophysies) muns in No Gaxdigen Bay. Calm woather,

Radur fixes onlys, Geophysieal Suvvey continusd clogacinshoera,
asnthnuing in a genernld southerly divection to Fishguard. Calm weather.
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Arrived Ulshguard 8.00 ., Perscons! changed, Deeca repaired snd auxiliaxy
sat plased dr nloetting woon. Cancra replacods MNoBE.H.Go personnel checked

spd repnizod Gysvimetor sad Spavkar.

Daparted Fishgusrd 1912, Doomer workoed, but Sparker vecord preferred -
iatter therefoxe used, Ooophyslcal yun continused throughout night, weathor

e i,

Geophysieal wup oended 09,30, Sampling contliuued throughout day. Weathey
modorate. Urldge Deeen uwarclisble » suxiliaxy, 0K, Automatle steering
hegane uvovellioble, Asdie repalrvsd, Geosphysiend wun started 19.2%.

sontinued throughout nlgh,

Gonphysies)l rug ended at 09,00, Weather f£ist ealm, Sampling throughout

tha dav, Doy eorer agaln btreled - grouwnd ungulzable - cameras succossful.
g = g

& sample statbons ocompled = ail dredgos and grabs successful, Ceophysieal
run staxted at 17.90. Steeping genv falled twice in the night,

Looaquipnent off 8t 9,00 a.m.  Suscessful throughout sight. Weather agaln
£int galme. Sampling successful, sithough strong spring tides caused long
delays betwoen stations. 10 staticns occupled. Awxillisyy Deces oaly

£y

gelichle. Gesphysiesl run conmenced 19.30

freophiysical run compisted nt 09,33, Ssmpling continued throughout day.
keathor freshened durdng the day © stotions scoupled. Sempling {inished
surly wncause of poor weathewe Geovhysical run sonmenced - yesults poor
wentiicr worscned, made for shelter of Wieklow Head, -

suchoped Hlsklow Hoad 04,00, lLater depsried for Dublin, arrived 17,36,

Bapsrted Dublin 13,30 hesther siill bad, but intended to keep inside
Trigh Coosst Danks, Asdis mot werking. 6 sample stations occupled, Geo-
physical sun stagtad at 20,00, &ﬁﬁ@ed 6 attempt zun ouiside banks as
waather modorating (Bye of depression passed ascross Irvish Seals
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Keather rensined mederate. & good geophysieal run completed in Centzal
aart of southopn Irish Sea. Sempilag stavted at 00,30 snd scven gtations
ware ocoupled. The Geophyslesl equipment was started at 10,30 « bit
weathor doterieveted ropidly - preventing couvrse gownrds Thskar ook, A

run doe south wos gommenced,

During the early pact of morning vecewds started to lose quality owlng te
had wenthere Finally ot A1.30 all gomy was inboardeds Ship headed fox

Haryyo

Avvivad Berry Docks. O4.00,
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He would very mueh like o thonk the Officers and men of the
dolin tupzay for making the exwise a successful and happy ose, Specdal
thanks go te Captals Verry puvticulsrly for his help and adviee with
wosther matters wiich ensured bthe vessel was aslways In the wight area
g0 tele soxboun werking advantage of the westher, |

e thank the Dos’us ond hie erew fer thele effielent handling
af thely diffieult sod dopgerous (Box corer) equipument, and the
seehnical staff of R.Y.U. for their sssistance bofore the Cruise and
thelr willingness to cono te Milford and Fishguszd to eheck the equipmente

be wore especially lepressed by the variety of food and
grntertainnent provided during &bls Christmas Cruise - the Christoos

bonlid..

Bw, Max Dobson,
S@@%@K Solentiste

dinner was wagnificent.
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