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1, INTRCDUCTION,

The Durham University geophysics crulse on the R.R.S8. John Murray
lasted Prom 29th June to 26th July, 1968, The main objects of the cruise
vere as Tollows:=

l, To investipgate the geological and crustal structure of the

continental shelf and margin to the northwest of the Orkney and
Snetland Islands, including traverses across the Shetl and=-Faroes
chunnel, using surface ship ;ravimeter, magnetometer and seismic

vroi’iling,

2. To cortinue investipations of the structure of the ilinch commenced

in 1967,

3. To test an airgun profiling system using pulsew-compression technigues.

Subsidiary tasks which were underiaken included (1) gravity lines in
Cardipgen Bay Tor Birmingham University, on outward passage, {2) testing of
the British Antarctic Survey airgun profiling system, and (2} sparker
traverse across Kish Bank gravity anomaly (east Irish coast), Unfortunately
it was not possible to undertake short coring and plankion hauls in the
Shetland-Faroes channel as reguested by Dr. Viseman, since the coring winch
could not be used with the gravimeter on board.

The sruise was divided into tio legs:iw Leps 1 Plymouth-Lerwick
29th June~12th July.

Leg 2 Lerwick-Plymouth
Lith July-26th July.

e callud ot Stornaway during ley 1 and at Thorshavn during leg 2.

2., SCIENTIFIC PERSONNEL.

Leg l:=  Professor M.l.P. Bott Senior scientist and i/c cruise,
Mr. A. McKay (Durham) Research Assistant.
Mr, D. Asbery (Durham) Senior Technician,

Mr. HeAo Allerton {Durham) M.Sc. postgraduate student.



Mr, AeB. Watts (Durham) Ph.D, postgraduste student.
Hr. M. Wingfield (NERC) Technician,

Log 2t Mr. Ao MeKay (Durham) Senior scientist.
lir. P. Butler (Durham) M.Sc. postgraduate student.

Wre T, Hetheringbon (Birmingham) Technician,

Hr, P. Horgan (Durham Undergraduate student,

iire J. He Poacock (Durham) Ph.D. postgraduate student.
Lre AoB. wabts (Durham) Ph.D. postgraduate student,

lir. J. Bulled (NERC) Technician.

4. BgUIPLiil LUSTALLED.

The {ollowing items of scientific equipment were put on board for the

BULVEY $=

1. HERC pool: Varian magnetometer, BoGodbe sparker, PDR, coring and

plankton haul equipment.

2. Durhaw University: Adroun and pulse-polarity computer, Eiil tapedeck,

specd recorder, test eyuipment etce

ho  Glosiow University:s Libtlemore magnetometer {spare).

S, Bimmin s University: Adrsun system for testings

Havigatio depended oo Decca and visual fixes,

Lo MNARRATIVE - LEG 1.
te sailed from Plymouth at 0830 {BST) on 29th June. The

was operated frowm the start, but not magnetometer or sparker,

%, Canbridge University: Graf Askanie gravimeter and cross—coupling computer,

sravimeter

Shortly after

leaving Plywouth there were two short DO failures which entailed clamping

the gravimeter,
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Ve reached the start of the gravity line requested by Birminghan at
2310 on 29th June, and the three segments of the line were completed by
1725 on 30th June, The magnetometer was run during the third segment wnd
was found to be operating satisfactorily. From 2030 to 2100 the sparier
was tested and found to be working., By vhe evening of 30th June the cross
coupling computer was working satisfacborily

Ve reached the start of leg 1 of the Minch survey at 0825 on 2nd July.
Four cast-west fraverses of the liinch were done using gravimeter, mugneicmetor
wnd sparker. During the last leg the sea was rising and a strong swell from
sne north was building up. 48 we sailed towards Stornaway, at 0505 on
%rd July a wave put the sparker gemerator cut of action, causing a sumall
vurn~out, From 0630, the cubt-out switch on the unit supplying stevilised
L0 pover to the gravimeter was beilng repeatedly actuated by the unit's .ove-
zeat in o heavy swell., (This fault was luter remedied by fixing the unlv
aore firamly.) We reacned Stornaway ot 0830 on 3rd July to make a jraviacter
base observation,

"

is & gale was forecast, the sailing from Stornaway was postponcd LLLYTLY

A
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24 hours, The sparker generator was repaired by the dngineers, ond tho spord
Decca set which had a fault in the lane identilication was repared by tho
Decca agent,

Ve sailed from Stornaway at 1015 on 4th July to complete the lust two
logzs of the ifinch survey and to proceed with the wain shell survey. Tuocre
vas a heavy swell from the north which persisted for two days. The swell
caused excessive roliing and the Mingh survey was abandoned alter half a
line, We proceeded with the shelf survey. The magnetometer was out of

action for 24 hours between 4th and 5th July.



Qtherwise there were nc serious difficultiés and the survey proceeded as

plamed, using sparker as well as gravimeter and magnetometer whangver sea
conditions were sultable, Excellent results were obtained,-and nearly all
the work planned for the leg was completed. We reached Lerwick at G900 on

12th July, completing leg 1 of the survey.

5. HNARRATIVE - LEG 2,

Ve sailed from Lerwick at 0845 on 1lihth July. The magnetometer was
streamed when clear of port, and was operated, together with the gravimcter
Luil precision depth recorder, along two short tracks on the way to the
start of stage 3 of the shelf survey. This stage comprised threc iegs to

he north of Shetland. On part of each leg, the sparker was operated at

1 X joule, giving a clear record on the first two, but on the third leg,
the record became very noisy due to a growing head swell., On this leg too,
the depth recorder gave out in a depth that coincided with a blind part

o, the range of the bridge echo sounder, so that for about 12 hours, no
depth record was obtained.

At 1500 on the 1l6th July, we began a run along the axis of the Shetlindi-
Paroes Deep. On completion of this run, at 0730 .. the 17th, we headec WW
on to the Faroes Block, initially running the sparker at 10 KJ, but lovering
this to 2 KJ {1 KJ on each of two units) when we reached shallower waters,
This track was followed by a run to the SE, on which a good sparker record
of thé margin of the TFaroes Block was obtained, with a one-way penetration

of 0.3 sec through sediments observed there,



At 1400 on 17th July, we noticed that no current was-beiﬁg supplied
to the gravimeter heaters, and that the temperature of the instrumant had
rallen from 40°C o 27.5°C. It had been cooling since 1800 on the previous
day when we omitted to re-close the heating circuit after replgcing a blown
fuse. We considered it necessary to go at once to a port where a gravity tie-
in could be mode, and the nearest convenient éort was Thorshavn. 4ccordingly,
an unscheduled third transit of the Faroes Block margin was bepun, taking
us towards that port. The gravimeter regained stability at its working
vemperature by 2200, Ve reached Thorshavn at 0800 on 19th July, where the
discrepancy in the value given by the gravimeter fortunately proved to be
of a size attributable to drift since Lerwick.

We left Thorshavi at 1315 and retrszced the second Faroes Block run,
in order to obtain an accurate gravity record. This done, we made our vay
to the starting point of the Lth stage of the shelf survey, vnich involved
Pive KW-SE crossings of the continental margin vetween the Orkneys and Lowis,
viith the sparker.running wnenever possible, 4&s time was pressing, two of
tirese runs, waich were to have gone in close to the north coast of Scotlanrd,
had to be cut short,

The second stage of the Minch Survey was begun at 1500 on the 22ad,
vith a view to filling in what had had to be abandoned on the first part of
the cruise because of bad weather. On finishing thls, we headed for the
Irish éea and completed a run with the sparker off Dublin Bay, between 1150
and 1600 on the 24th July. Our last run was a 50 mile track off Lands Ind,

which we finished at 1700 on the 25th July.



Weather conditions were very good throughout the second part of the
cruise, a typical swell being about 4 feet,
Because of time lost in taking the gravimeter into Thorshavn, & track
across the Wyville-Thomson Ridge had to be abandoned, but otherwise the
courses that had been planned for the seceond part of the cruise were completed;.
At convenient times during the second part of the crulse, testswere
carried out on the Durham airgun profiling system with some measure of
success, and the Birmingham (British Antarctic Survey) arrsy snd recording
equipment were tested satisfactorily with a signal from one of the sparker
units. | |

Details of the track followed on both parts of the ¢ruise are given in

the appendix and are shown on the accompanying map.

6. SCIENTIFIC RESULTS.

programme of investigations was carried out., Weather only caused us to

e e

lose about 20 ﬁigrs, and for a lot of the cruise gravimeter, magnetometer,
s;;;;;;M;;;W;;R were in concurrent operation. Although it has not yet be?n
possible to look at the results in any detail, we have now obtained good
coverage of gquite a large area of continental shelf and margin where there
are spectacular gravity anomalies, and the good coverage extends to the
Faroe islas, The airgun testing was satisfactorily accomplished,
We should like to warmly ascknowledge the co-operation and help from
Captain Perry and the Officers and Crew, who went out of their way to make
the cruise both successful and ae¢pleasurs. We alsc wish to thank Mr. 8,C. Browne

for the loan of the Graf Askania gravimeter, which was an important factor

in the suoccess of the cruise.
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Table of major course changes.

Instruments in operation on each section are indicated by:

G - gravimeter
M =~ magnetometer
P -~ depth recorder

5 -~  sparker

The letters are snown in brackets where the instrument was in

operation for part of the section only.



DATE HOUR LATITUDRE LONGITUDE HEADING INSTRUMENTS

29th June 0830 Sailed from Plymcuth

Birmingham Traverses

29th June 2310  50°50'N 05°,.5°

000 GP Start
50th June 0903  52°3,8° 05°4:5, 5! .
o o 050 GP
1448 5274011 O 113,08 o
o o 283 Gip _
1725 527440 05 44! End
Yinch Survey (stage 1)
ond July 0825  57°45.8'N  06°52'w . Start
o o 090 GMPS
1211 57 46.5! 05752, 5
. o 000° GIPS
1239 57 51.4¢ 05750,8 o
. . 272 GHPS
1623 57 52! 067 32¢ o
o 5 043 GMP
1755 58 0,6¢ 067 17.2¢ o
. . 099 GMPS
2210 57 56.8" 05°29.6" o
000 GifP
3d July 0030 58°16,00  05°29,3! o
o o 053 GMP
0145 5872141 05715,9! o
o o 268 GiP(S) Heavy swell from north
0517 58 720,51 06708,6"
. o o 1290 G‘MP n‘ 4 1t n
0623 58 13,61 05758.0" o
21_}_5 G‘MP 1t i 1t 1t "
0830 Stornaway  Stornaway
4th July 1015 Sailed from Stornaway
1100 58%0.2t  06°15 .
? 090 G-(M)P(S) : t 1 # 1
1306 58%10.4'  05%7.8!
. . ° 01.;.60 op 1t It " n
' 1 '
1“}'*'56 5818"8 05 31“9 5150 GP tk ty n i

1630  58%g9: 05°511 End of stage L



Shelf Survey (stage
Lih July 1630
5th July 2240

n 0503

" 1650

" 1830

1)

58291
59°03. 5"
59°45"

58736, 2!
58°465"

Orxkneys-Farces Traverses

5tn July 1830
6th July  21il
7th July 0012

L] 2305

Shelf Survey (stage

7th July 2305
Conoduly  QLL2
1103
1445
1801
2155
9th July 0130
0225
0540
2043

2200

58°46,5'N
61737, 2!
6147, 7"
59°28

2)

597281 N
59°12.8"
60711

60°21,6"
60°01*

593"
59917, 7"
59°12,8"
59°34.2"
60%21,8°

60°27.8

05°51tW
06°38, 51
0671

Ol 224!

04.°00,2"

04°00. 2' W
07°07.9*
06°22,0!

02°551

02%55 %
03°29,2
040"

03°57,0"
03%221

02°18, 31
01745, 7!
01°35.7"
01°35. 7"
03%%6¢

03°13.3

325
013
141
043

525
062

Lk

225
329
060
159
118
145
129
000

302

054
125

Start
GP Heavy swell from north,
G_P . " it 't ) it
G( M') P 1 i 1 n 1]

GIP Swell decreasing .
End of stage 1

Start
GM(P) Heavy swell decreasing.
Gup
GuP(8)
End
Start of stage 2
GMP

Heavy vow sea, slowed
GH(P) to 6 knots.,

GM Heavy swell from norti.
GMP. " " " "
GMP

GMP

GMP

GMP

Gu(P)(s)

GNPS

hl )



{Stage 2 continued)

10th July 0656  59°52! 01°%4,1 . o
o . o ., 022 GHPS
0925  60°05,7 01°22.3 o K
o o 26, GMPS
1115  6070ho4' 01 41,8 .
o o s 337 GIPS
122 60°%17.7 01"53,2 .
296 GRS
2025  60%33.3'  03°02 .
‘ o o ., 097 GHPS
11th July 0324 £0729.6 01738.3% o
. . 333 GHp
0512  60°41.5" 01°51¢ o
o, o 095 GNP
0800  60°40 01°11 o
S S 316° - GMPS
1430 61°09,1 02%8,2 .
5 0L7 GHPS
1610 61%17.5¢  01%50! .
o o 130 GMPS
20%2  60°52,2! 0074243 5
. o 182 GHPS
12th July 0556 59 58! 00 46! o
308 G(M)P(S) Airgun sledge tested.
0900 Lerwick
Shelf Survey (stage 5)
th July 0800 Sa%led from Legwick
0940 60 06'N 01700'W o Start of stage 3
090 CHP :
1240 60°06¢ 00°10¢ .
o o 000 GHP{S)
2100  61°03* 007091 o o
o o 323 GMP(S)
15th July 0740  61°48° 01°23! .
056 GHP
0930 62°01! 00t
o 1500 GMPS Moderate swell [rom north.
1950  61°01¢ 00%30' & .
059 GHPS
2100  61°%y 00%uL | . Swell increasing o
348 GM{P)(S) moderate from north.

16th July 1500  62°54 00°16'W, End of stage 2



Parces Deep Traverse

16th July 1500  62°54¢ 00°16tW . Start
222 ) GM Moderste swell Trom north.
17th July. 0130  61%.1° 02°16" .
. 20}4‘ G’M 1H L 1t 1
0730  61°%u! 03°00" find
Faroes Block Runs
17ta July 0730  61°%1" 03°00" . Start
315 GH(8) Heavy swell from north
2200 62°10° 05°301 . Gravimeter doubtful.
o 22l (G)MS wuntil Thorshavn,
18n July 0030 61955 06°04." o
: o o 14l (G)us
1150 60°51! oL 16 .
. o 237 (G)M
1510 60715 oL~ 20° o
o o 326 (GYyMS
19th July 0540 61 L6" 06 35! o )
001, GIM
0710 61955 06°35"
0800 Thorshavn
1315 Sailed from Thorshavn
1330 62902! 06°L3" o
091 GMP
1500  62%2¢ 06716 o
141 GMP
20th July 0200  60°51 0,161 .
185 GMP
Shelf Survey (stage i)
20th July 0630  60°15'N 0,.°20'w . Start of stage i
' ; o o 147 GMP( S)
1615 59°%12 0304 _
(o]
, 270 P
1705 599129 03%17! .
o . 21l GHP
2040 58 47" 03 "kt

336° GMPS Moderate swell from west.



(5vage & continued)

2lst July 0930  60°02' 05°00° .
. . 238 GNP
1325 59747 05 46! o
S 1u6 CMPS  Moderate swell from south.
1810 59°19" 05°09° .
. . 238 GHP
2105 59°07* 053" o
. . 326 GHPS
22nd July 0200 59 361 06 21" o
o . 237 GMP
030 59°27° 06°50" o
o o 146 GHP(S)
1300 58737 057421 o
o o 237 GMP
1500 58281 06709t End. of shelf survey.
Minch Survey (stage 2)
o2nd July 1500  58°28'N 06°09'W . Start of stage 2
o o 083 GMPS Strong tidal currents.
1830  58°30! 05°%22¢
. . 183° GIP
1930 58 22 05°2L." o
. o 224, GMP
2300  58°02° 067011 .
o o 180 GMP
2%3rd July  01kO 57 381 067021 End of Minch survey.
Dublin Bay Run
2hth July 1140 53°%1¢ 05°46" . Start
: 179 GMPS
410 53%20¢ 05%,6°
14,8° GMPS

1600  53°05¢ 05°31! ‘ * End



Liands End Run

25th July

26th July

1100

1700
0600

50°41

R
Plymouth,

06°09?

05°39°

158

GHP

Start

End,

3
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