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CRUISE OBJECTIVES

1. To obtain grab and dredge samples for study as part of the . 0. S. Wormley
investigation into biogenic carbonates and sediments on the Scottish Continental Shelf
from areas not covered during previous cruises (R. R. S. John Murray, 1968, 1972;

M. V. Surveyor, 1970, 1971) and for which data was required.

2. To obtain sediment and faunal samples along the sediment transport path through
the Shetland-Fair Isle-Orkney Channel and into the northern North Sea.

3. To investigate localities on the shelf and upper slope known to contain the corals

Caryophillia smithii and Lophelia prolifera.

4, To obtain further side-scan sonar records to improve existing coverage on the
continental shelf west and north of Scotland.

5. To obtain side-scan sonar data on the distribution and burial of iceberg plough
marks in the north North Sea between 61°31. 7'N 0°41. 8'E (the south-eastward limit of
data from R.R.S. John Murray in May, 1972) and 60°37. 0'N 2°48. 0'E (the westerly line
obtained on R. R.S. Discovery, Cruise 50, October, 1972),

6. To obtain anchor dredge and epibenthic sledge samples from the deep station in
the Rockall Trough or from Anton Dohrn Bank or from the upper stations on the Hebrides
Terrace transect for Dr. ].D. Gage as part of the S. M. B. A., B. A.B.S. programme.

7. To use the MS47 Transit Sonar to look for evidence of scouring or build up of
sediment and evidence of sediment transport associated with some of the remaining

wrecks of the German High Seas Fleet in Scapa Flow,



NARRATIVE

Leg 1

The fitting out of the ship for the cruise was largely completed in the two days prior
to sailing. The power pack for the Loran-C was found to be faulty and could not be
repaired or replaced prior to sailing. It was, therefore, decided to call at Dunstaffnage
on 2 September to collect a replacement power pack.

The ship sailed at 0930 hours on 29 August and after compass adjusting was completed
the side-scan sonar was deployed and watchkeeping was commenced. Side-scan sonar
records were obtained overnight on passage round the Mull of Kintyre towards the first
station. Grab and dredge samples were collected along a line working westwards and
then northwards towards a position where C. smithii had been obtained by Dr. C. Edwards
of S. M. B. A. in 1964. Anchor dredge and rock dredge hauls yielded several live specimens
of C. smithii which were placed in aquarium tanks in the constant temperature laboratory.
Attempts to sample on the Hebrides Terrace along the S. M. B. A. transect had to be
abandoned as the bad weather made it impossible to launch and recover dredges over the
stern. It was, however, possible to operate the grab and samples were obtained at
several stations along an east-south-east line from the shelf edge. We steamed over-
night towards the Sound of Mull to arrive off Dunstaffnage at 1200 hours on 2 September.
Dr. Gage came on board and we obtained anchor dredge and epibenthic sledge hauls at a
station (Station 30) at 140-160 metres depth in the Lynn of Morven.

On completion Dr. Gage returned to Dunstaffnage and we sailed out through the Sound
of Mull and round Barra Head. A series of grab stations were worked on 3 and 4 September
west of Barra Head then northwards from the Butt of Lewis toward Sula Sgeir. It was
intended to operate the E. G. & G. dual channel side-scan sonar during the night in
addition to the MS47 to obtain high resolution sonographs to assist in the interpretation
of the transit sonar data. A number of faults were found in the system but considerable
efforts by Mr. T. Hogarth and Mrs. G. F. Caston assisted by the ship's electrical
officer, Mr. F.P. Sharpe over several days finally made the E. G. & G. side-scan work
and overnight runs with it could recommence.

A further series of grab stations were worked towards North Rona and then along a
line towards Noup Head. Station 79 was close to the position of a dan buoy left on the

previous cruise and which we were asked to recover if possible. Although a search was



made for this while approaching the station no sign of it was found.

On 6, 7 and 8 September, work was concentrated in the area to the east of the Shetland-
Fair Isle-Orkney Channel where three lines of stations were worked using the Grab and
Anchor Dredge along the probable direction of the sediment transport path from the high
current area between North Ronaldsay, Fair Isle and Sumburgh Head into the North Sea.
After Station 124, sea conditions became unsuitable for further work and so a course
was set for Scapa Flow. We entered Scapa Flow via Hoxa Sound at 0530 hours on
9 September and proceeded towards the 'Barrel of Butter' to investigate sediment build up
or scouring associated with the remains of the German High Seas Fleet scuttled on
21 June, 1919 in the vicinity of the Barrel of Butter. We circled the wrecks three times,
twice using the 300 metre range on the MS47 and once using the 600 metre range. Accu-
rate fixing was achieved by taking frequent radar ranges and bearings. High quality
side-scan records were obtained showing the remains of six German ships and the British
battleship 'Vanguard'. In spite of the strong currents into Scapa Flow, no clear evidence
of scour or sediment build up could be detected on the side-scan records. After comple-
tion of the Scapa Flow work the side-scan sonar transducer was brought inboard and we

steamed for Scrabster to dock at 1500 hours at the end of Leg 1.

Leg 2

We sailed from Scrabster just after 0800 hours on 10 September. The side-scan
transducer was rigged just outside the harbour. A course was set to reoccupy Station 124
south-east of Fair Isle. At 1330 hours the side-scan pole was seen to be bent in the
water and on slowing down to investigate the pipe snapped. On bringing the transducer
inboard the weld on the flange on the shipboard end of the 4ft. length of pipe below the
bracket had failed and part of the pipe itself had broken. The pipe was repaired using
the ship's arc welding equipment and the transducer was re-assembled and rigged.

A series of grab and dredge stations were worked on 11 September along the sediment
transport path towards Sumburgh Head. On inspection the MS47 pole was found to be
bent. A replacement length was ordered in Lerwick. We anchored off Lerwick on
12 September and two members of the party went ashore to obtain the pipe. The job was
completed by 1530 hours. The transducer was re-rigged and we sailed to commence the
side-scan sonar run in the northern North Sea.

Trouble with both generators soon after sailing forced us to return to Lerwick to anchor.



The port generator was quickly repaired but the fault on the starboard generator was
more serious. It was traced to the automatic voltage regulator and arrangements were
made for two electrical engineers from Lerwick to look at the fault. They came on

board on the morning of 13th (Friday!) and confirmed that the fault lay in the A. V. R.

We then set sail for Aberdeen where an engineer from the U. K. agents for Leroy-Somner
would come and fit a replacement unit. We docked in Aberdeen at 1000 hours on the 14th.
The engineer arrived at the ship at 0900 hours on the 15th. The new compoﬁent was fitted
and the generator was tested and found to be satisfactory. As we had lost three day s
working time due to the starboard generator fault the northern North Sea side-scan
investigation of the eastward limit of exposed iceberg plough marks had to be abandoned.

We sailed from Aberdeen at 1300 hours and proceeded towards Rattray Head. Fog
during passage reduced speed to 6 knots. The fog cleared, however, and we steamed
overnight towards Foula. A series of grab stations were worked northwards and then
westwards towards a coral bank identified on the Kingfisher Fisherman's Charts. Two
dredge hauls failed to obtain any coral. A towed camera traverse was also made across
the bank.

A line of grab stations were worked back towards Foula. Towards the end of this line
weather conditions deteriorated markedly. On the morning of the 17th Force 9-10 winds
forced us to heave to in the lee of Foula to try to obtain some shelter. The storm per-
sisted all day. Although the winds had moderated slightly by the 18th, the swell prevented
any further work. We steamed slowly towards Sumburgh Head and found calmer water on
the east side of Mainland Shetland. A line of stations was worked northwards towards
Balta Sound. Overnight we steamed towards the north west of Orkney in the hope of being
able to work stations west of Orkney. The swell was too great and we therefore steamed
eastwards and worked a line of stations south-westwards from Sanday along the line of the
transport path. Gale warnings for the area prevented any further work after 0930 hours on
the 20th. We then steamed for Aberdeen and docked at 1900 hours on the 20th.

Unloading was completed by mid-day on the 21st and the ship was taken over by

Aberdeen University. Sixteen live Caryophyllia smithii were successfully transported

from Aberdeen to the aquarium in the Department of Oceanography at Southampton

University to be used for further measurements of growth rates,



It would not have been possible to complete as much of the projected programme as we
did without the enthusiastic support given by the members of the scientific party.

Particular thanks are due to Captain Maw and the officers and crew of RRS Challenger
for their willing help at all times during the cruise and for the efficient running of the
ship which, in spite of difficulties, enabled us to occupy 188 stations.

The help given by the Wrecks Section of the Admiralty Hydrographic Department,

Taunton in planning the Scapa Flow work is gratefully acknowledged.

JBW



RESULTS

1, Grab and dredge samples were obtained at 49 stations from part of the west of
Scotland shelf where samples were required.

Samples were only obtained from 50 stations on the northern Scottish shelf. Bad
weather prevented any work on the north west of the Orkneys.

2.  Samples were obtained from 75 stations along the sediment transport' path through
the Shetland-Fair Isle-Orkney Channel.

3. Live specimens and useful additional data on Caryophyllia smithii were obtained

at stations 8 and 9 on the shelf west of Islay. Additional records were also obtained at
several stations on the northern Scottish shelf.

4,  Many miles of useful side-scan sonar records were obtained west and north of
Scotland, particularly to the west of the Outer Hebridies and through the Shetland-Fair
Isles-Orkney Channel.

Some difficulties were encountered in the fitting and running of the MS 47 due to the
high midships freeboard on the port side of RRS Challenger. In the light of this experi -
ence consideration should be given to designing a system specifically for high freeboard
ships rather than adapting the standard equipme nt such as that used on RRS John Murray
by adding additional 1engths of pole.

5. No side-scan sonar records of iceberg plough marks in the northern North Sea
were obtained. The three days allocated for this work were lost when the starboard
generator failed.

6.  Weather conditions prevented work on the Hebrides Terrace but samples were
obtained at Station 30 in the Lynn of Morven.

7. Useful side-scan sonar records were obtained of wrecks of the German ships
'Koln'; 'Brummer’; 'Kronprinz Wilhelm'; 'Markgraf'; 'Konig'; and 'Dresden' and of parts

of the British Battleship 'Vanguard'.

JBW



E. G. & G. SIDE-SCAN SONAR

An E.G. & G. dual channel side-scan sonar was provided by the Hydrographic
Department. It was intended to be used simultaneously with the Kelvin Hughes MS 47
side-scan sonar, to compare the appearance of bedforms on the two records. It was not
proposed to use the towed side-scan during the day when the ship would be stopping fre-
quently for stations.

The E.G. & G. system comprised a recorder, model 259-3, a towfish, model 268-2
and a 600 m main tow cable. A 100 ft. cable provided by Research Vessel Base was
substituted for the standard 30 ft. length of rubber cable to enable the recorder to be
positioned in the scientific control room, two decks above the capstan. The helical
capstan and its 8-core slip ring assembly were used so that the position of the towfish
relative to the sea surface and sea floor could be observed on the record whilst paying
out or hauling in cable.

Upon leaving Greenock on the 29th the system was tested on deck then launched but
shortly afterwards the F6 fuse in the recorder was blown. A second attempt again failed.
A split in one core of the rubber tow cable between the fish and armoured cable was
located, and taped up; all cable connections were taped with self-vulcanising tape; a
cracked resistor was replaced on the Transducer driver replacement board.

On 31 August, reasonably good records were obtained but on 1 September again a
fuse was blown soon after launching. Water was found to be leaking into the joy pin
connections within the fish but even after they were dried, greased and taped as tightly
as possible, the system ceased working soon after the fish and rubber cable were placed
in water. All cable connections from the recorder to the electronics bulkhead in the fish
were disconnected and each length of cable was tested. The slip rings were found to be
leaking current and required cleaning. The short length of cable from the E.O. connec-
tor to the eight joy pins was found to have poor insulation between the cores, especially
the lead with the taped split. The slip ring unit was rewired to use a spare core instead
of the split lead. Upon testing the fish case was found to be live with 750 volts. Further
investigation proved that thé colour coding of the rubber cables adjacent to the fish did not
agree with that given in the manual. All cores were identified and new connections made
accordingly. The joy plugs within the fish were wired to prevent water seeping in. The
transducer plugs were sealed with tape. The equipment functioned correctly on all

subsequent occasions that it was used - 4 to 11 September, inclusive.



The proximity of the fish to the sea floor (optimum 25 - 50 m for the range scale used)
was determined by the amount of cable out and the ships speed. However, with all cable
payed out, at 4 knots, the fish did not sink enough to show the sea floor deeper than 200 m.
Where unexpected shoal areas occurred the ships speed was increased to lift the fish
because hauling in cable was a slow process, due partly to the lack of communications
to the capstan room. The capstan could not be driven from the bridge because the spooling
mechanism (designed for larger diameter cable) had to be moved by hand. Also the number
of turns used had to be counted to calculate the length of cable payed out. All alterations
in ship's speed and cable out were logged, and marked on the records. The fish towed
steadily in calm conditions but above sea state 6 undulations were observed. One night
undulations as great as T 15m occurred.

The system was not designed for unattended operation and it was necessary to adjust
the various settings on the recorder quite frequently. Some records obtained were of

inferior quality due to the inexperience of the operations in making these fine adjustments.

GFC
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KEY TO STATION LIST

SMG

RD

AD

ES
Camera

UCM

TRACK CHART (Figures 1 and 2)

0. lm2 Smith McIntyre Grab
I. 0. S. Rock Dredge

S. M. B. A. Anchor Dredge

S. M. B. A. Epibenthic Sledge
I.O.S. 16mm Towed Camera

Uncorrected metres

Full line denotes Precision Echo Sounder and

Side Scan Sonar tracks (Kelvin Hughes MS47

and occasionally E. G. & G. dual channel towed

side scan).

Dotted line denotes Precision Echo Sounder

track only.
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