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cruise of M.,V. Uurvevor, 23 June - 13 July 1970

PRELLNINARY REPGRY

seisnic refraction and cther geopnysical neasurements
in the Uea of the Hebrides (south and west of Full)

“he principnl scientific ainms of the prograrme were

1) to investigste the continuation of the Great Glen Fault
and associuted fauiting in the area fromn Lismore Isliand
to south west of Uolonsay -- locating its position, finding
whether it bifurcates, and elucidating its history of
Yost-bPalaeozoic novenents by deternining the development
or Fesozolic and younger strata on both sides of it;

2 nailing detailed investigations or the submerged Tertiary
ifneous centre newy stanton Banks which had been recognised
irom the (.G.u, aeronagnetic maps by the Georhysics section
of I.G.J, -sone yenrs earlier,

The nethods to be used were

1) a seisnic refraction programne consisting of 11 lines grouped

in 4 areas. a probable position of the Great Glen Fault had

been derived from the I,G.5. aeronagnetic nmaps. 9 lines were

laid out in its supposed vicinity,with 3 of the lines to the N.W.

of it, 3 to the &8.E., and 3 crossing it. The first group of

% lines (Lines 70/1, 70/2, 70/3) lies irmediately south of

Cars=aig, Isle of Imll; +the second (Iines 70/5, 70/4, 70/6) to

the west of Uolonsay; and the third group (Lines 70/7, 7C/8,

70/9) 30 niles to the u.W. of Colonsay. ILines T7Q/1C and 70/11

forn one single east - west traverse across the igneous centre,

syrmnetric about the probable position of the major gravity
maxinun., The total line - mileage was 75 niles, making 15C miles

>

of traverse when shot both ways,.



The original plans included a programme of sea-bottom
gravity stations along and near the seisnic lines to better
define(ﬁhan the ship-borne meter)any anonalies associated
with the fault, or critical values on the major gravity anomaly
associated with the Terti&ry centre,

Detailed sparker and magnetic profiles on a grid of lines
trending N.W./S.B. about 1% to 3 nautical miles apart was to
be run during the hours of darkness. The LacosteRomberg ship-
borne griaviity meter would be operated at the sume time time,

In the event, an exceptional spell of near continuous
high winds affected the quantity of work done and the quaiity
of results obtained, During the three weeks of the cruise the
winds aversaged about Force 5 with a liberal sprinkling of gale
warnings -- and usually coming from the most unsuitable quarter,
the S.V.

Purther difficuities arose through the failure of some
apparatus. The sea-bottom gravity neter had been sent, some
nonths before the survey, to be repaired by a sub-contractor of
the manufacturer, in U.S.a. Despite frzntic efforts by R.V.U.
it was not returned in tine for the survey and is still in the
States, The Laggiﬁf:ggggﬁfﬁ;fﬁﬁgr vas not functioning proverly
at the start of the survey and eventunlly the fault was found when
one of the gyros failed completely. A replacenent gyro was
delivered to Oban by R.V.U. on 29 June and no further trouble
was experienced. One sono=buoy was nade non-functional when
the hydrophone cable was (mysteriously) broken when out on
line 706/5 and the hydrophone lost., Two of the remaining sono-
buoys gave internititent trouble or failed during the finai days
of the survey and on the last line shot, only one buoy was
operating perfectly, Additionél Twi{ points were obtained on
the later lines, to maintain tﬂe planned coverage, by firing

additional charges,



..

Despite these difficulties about 2/3 of the proposed
refraction programne (8 of the 11 lines) were conpleted, a
total of 55 line-miles 2.e. 110 niles of traverse. 153 usable
records were obtained from the shots fired.

aAfter the first two traverses on Line 70/4, good radio
reception was maintained and first arrivals were clear even on

unprocessed records, The significant inproverment in quality

of results over those obtained the previous year (John Murray

Cruise 69/3) was obtained (i) by shooting charges at greater
depth (about 40 ft), and (ii) improving radio-reception, nmainly
by the addition of 3 screen-wires {(quuarter wavelength) run from
earth lead on receiver aerial connection.

440 sea-niles of gravity/maymetic/spurker profiles plus
another 120 of gravity alone were conpleted,

The sparker was run at 1 or 3 KJ; initially 1 KJ was used
alnost exclusively,but later two power units were used to give
a firing rate of 15 sec. at 3 KJ. The 9-element spark array
was tried, but the 3-element array was used for nost of the time.
The rwlti-elienent hvdrovhone array gave & considerable amount
of trouble, and for ruch of the time.it had to be used without
pre-anplifiers. When the multi-elenent array was being repaired
& single-elewent pinger hydrophone was used with reasonable
success. An external filter allowing a greater choice of
cut = off frequencies than the internal filter was a considerable
advantage in reducing noise,

The main limit on the quality of the records is the high
noise level, Some oI the records tuken in fuirly rough weather
are of very poor quality, partly because the ship was unable to
réduce speed sufficiently in rough seas. Others are quite
good, with penetration of 200 feet or more in superficials and
some evidence of dips in bed rock.

The locuation of the lines is shown on the accompanying map.
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Gruvity traversing was run at a ship's speed of 6=7 knots,
and occasionally at 10 knots. The cross codpi@ing error vas
normully between 0-5 ngal, but in rough seas it rose to values
of 10=20 mgal with maxina as high as 30 nguls recorded,

veientific equipnent used:

(1) (from I.G.3./1t.V.U. Bouipment Fool)

1. lacoste~Ronberg ship-horne gravity neter,

2. Barringer proton nagnetoneter,

B 3- and 9-element sparker systems, multi-element hydrophone,
and 254 seisnmic recorder,

& Water velocity meter,

B 1000 £t detonating cable.

(1i) (from Glasyow Universitwy)

1e Seisnic refraction eguipment, with 4 sono-buoys, plus

P.I. 8000 seismic reflection channels for processing

records on hoard.

9000 1bs of liarine Seisnex explosives were loaded at Fairlie
and were used conpletely during the course of the survey. The |
charges were in canisters of 16 2/3 1b, 33 1/3 1b, and 50 1lb,

i few charges of 100 1b vere fired exverinentally in an attempt
to inprove arrivals over longer distances,

Charges were detonated electrically using a shooting cable
let out 700 feet, from the stern. The only difficulty
experienced in shooting, were misfires where only detonator and
booster exploded. This was probably due to the poor condition
of some of the HMarine Seisnex. Several canisters had rusted
through, =llowing explosive to leall out znd sea watér to leak in.
although some charges were fired at depths up to 40 £t -- deeper
than recomnended b7 the manufacturer -- this appeared to have
1little effect on misfires. On the other hand the correlation

hetween rusted canisters and nmisfires was high.



Scientific Persconnel

A, C, McLean . Glasgow University, 2% June - 11_July
Senior Scientist

11, J., Hall " .

Ifr. R. Cunmberland M N

Tir .‘ L. Cunningham . "

lir. 4. Faruquee . "

IMr. D. K. Snythe i -

lir. J. Cheshire BeB,Ue Tk Ll iy 2% June - 10 July

Hr, 3. Jones B Velly 2% June - 13 July

Kr. G. Day llnrine Geophvsics, IL.G.O. 23 June - 1 July

Sunmary of Log

22 June: Ship berthed at NaTO Yier, Fairlie, 3000 1b

liurine Seismex, 210 boosters, 210 detonators loaded. Seismic

equipment installed. Gravity base established beside ship.

23 June: Postponed sailing to effect repairs to ship-
borne gravity meter, so that a tie could be made at the Fairlie

base. Gales forecust. Lute arrival of fuel and laundry.

24 June: Bailed from Fairlie at 2 p.m. Jevere gale
encountered in lorth Channel. Retrieved all gear and sheltered

in Red Bay, Northern Ireland overnight.

25 June: Gale continuing, sailed at 2 p.m. taking
route in lee of Islay and Jura. Shelterd overnight off west

Loch Tarbert.

26 June: Proceeded to seismic Line 70/4 and continued
work until 9,30 p.n. Frault in gravity meter traced to gyro;
meter and platform clamnped. Sparker/mag. profile lines G12, G4

run overnight,

27 June: Winds 4 to 5. Continued seisnic refraction

survey (Lines 7G/4 and 70/5). Weather improved to Force 3.



Sparker/mag. lines (16, (18, G20, ¢22, and HO run overnight.

28 Junes Winds 4 to 5 deteriorating. High seas.
Continued sparker/wag. profiling in Firth of Lorne area (H3,

H6, H4-5, ATT, B50, B53%, B56).

29 dune: Gale innminent. XLines B51, A79, AT4, AT2 run.
At 11 a.m. berthed in Oban and nade arrangeunents for delivery
of spare gyro. Gyro arrived by train in afterncon and gravity

metver repaired. Continued high winds.,

30 June: 8 a.,n. sailed for Tertiary centre (UK/US
Griavity Range 1) (with gesr out) to test gravity neter over
bottonn stations, Winds 5 to 7. 2 pe.n. forecust: gale warning.
Retrieved sparker and magnetic gear but proceeded with gravity
profiling. 9 p.n. Iforce 9 gale. Mode for shelter in Sound

of Islay.

1 Juw.y: anchored off Port askaig 4 p.n. Attenpted to
put kir., Day ashore, but failed %o stnrt_engine of Zodiak.

Winds 6 to 8 continuing.

-
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2 July: 5 a.n, sailed for Oban. Gale 7 - 9 continuing.
Lerthed 9 a.n., lir. Day left ship. strong gusts of wind side-on
to ship in Oban harbour prevented ship from putting to sea despite

several attenpts to get clear,

3 Juiys Winds 5 to 6. Ship under way 6 a.m. 10
Seisnic Line 2. Continued shooting during davlight hours.

Gravity sparker/nag. (Line G8) run overnight in same area,

Julvs Wind Porce 5. Refraction Line T70/3.
Continued shooting during daylight. Sparker/mag. run overnight
(Lines G6, G4, G2, GO).
5 July: Wind Torce 4-5 increasing to 6. Shot Seismic
Lines 70/%5 and 70/6 till late afternoon. Iine abandoned to

recover sono-buoys as vweather rapidly deteriorated., Gravity



revze /spurser Lines Hy, H10, Hi12 run overnignt, but recording
aiondened at nodnight as sew noise caused an intolerable
deterzoration of record aunlity. shaltered in lee of il
(Sraignur: Bar).

b Juiys Windo 5 to b. sea very rough. Proceeded

to seisnic Line 74/0, weuther inproving. 3ot cduring daylight
BHOUYS. Grovity sparker/reyt. run overnight.

T dulys Winds 4 to 5. Proceceded and shet Seismic

idne TO 11, Gravity mag./sporier run in Stanten Banks area.

y - ¢ 1 - - Ja s -

H Julve Winds 5 %0 6. Jhot Line 70/1% in onposite
direction, and lLine 70/1C. Sono-huoy 1 oniy, fully functicnal,
in evenin: vrocecded $o Line 4 to complete shooting. All
expiosives used by nightfall.

O and 10 S dinds 5 to 6 deterioruting to 7. Gale forecast.
Sparker/riig. run in stanton Banks area, Iines G106, P51, B, G,

BYG, BG2, Bs4, B66, Bos, B70, B72, B74, BTe, BB, C50, U52, €54,
056, Berthied at Oban at 18.C0 hours Friday, 10 July. lessrs
dheshire and Snmythe ieft ship. ueientific gesnr sorted for
unloading or stowing in hold.

11 July: All gear belonging to Glasgov University
unloaded on quayside by $ a.n. Ship sailed for Barry 10 a.nm.
with lir. ». Jones on board. All other scientific personnel

disenbnriied,

e ¢, licLean,
enior Scierntist,



