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STAFF: - - O

"G P Arnold” : S .
M H Beach (13-27 September) '
B H Holford 27-20 and 23-27 Sep'[:ember) (‘Diver)
N D Pearson (9-12 September)

© B P Riches - : '
'P'HCook"(NERC)  (Diver)
M R Vinde (Shore-based ‘diver)

A E Howard (Shore-based diver) L
{Shore—based diving trs.inee- 16-20 September) -
Shore<based engineer; 9-12 September o

~ DURATION:

Teft Lowestoft 103011, T September T
Arrived Lowestoft 0400h, 27 September

(All times are Greenwich Mean T:Lme)

._‘:--r" - Sta:r:t Bear _ e

AIPB: C
1. To investigate ths orienta.tion and behavioux of pla:l.ce in relation
to bottom topograph;y and near-bed cun:ents under the oombined

influence .of -tide and swell. . )

2. To teat. the deployment and operation oi‘ the MATP entonomous near-
bed velocity recorder. . . _

3. To collect samples of juvenile scallops see'ﬂ.ed in the',:Sa.loombe
estuary.

‘4. 'I'o carry out trial dives with a potential diving trainee.

COBEI:.LA left Lowestoft at 1030h, 7 Septem'ber and arrived in Start Bay

late the following afternoon. A toroid marker buoy was laid .uring the

evening and contact established with the chore-based divers. Pearson and
Thomas Joined the ship the following morning with the near-bed velooity
recorder (NBVR). . Diving operations began as soon as the ship was mowed
fore and aft and the combined fish cage/NBVR frame was deployed together
with two underwater television cameras and:cables. One camera was

. attached to a pan and ti’t vnit so that it could scan the whole floor of
the cage. Five plaice (L ".*20cm) marked with float tege wezc released

in the cage and regular television observations began on the morning of

10 September, The NBVR wmderwent final bench tests and was deployed by
middey on 11 September, together with a sea bed wave recorder and two
racording current meters. - Difficulties were encountered with the uvnder-
vater electrical comnections of the pan gnd tilt:unit and fish observations
were spasmodic until 13 September when the prcblsm was: i‘inelly resolved.

L)



B ATTR R s T e TR e i
Pearson and Thomas were driven to Totnes station early on the morning
of 13 September by Howard, who then went dn to.Plymouth to collect
30 small plaice from the MBA Laboratory. Ten of these fish were
tagged and introduced intoc the cage later the same-day. A second.
lerpor fish cage was assembled and deployed on 14 September and work
continued unintexrrupted until 1700h, 15 September when CORELLA left
Start Bay and steamed to Plymouth to replenish fresh water; - Tucker
. arrived the same evening and the following day: ac¢céompanied the other
four divers to Salcombe. to.carry out aim 3 of the programne.-

CORELLA returmed to Start Bay early on 17 September and .wag anchored

fore and aft again by 180Ch. (mn 18 September the divers retrieved the

NBVR and introduced & 45cm plaice fitted with a transpending acoustic

compass tag into the larger fish cage. Television observations continued
until 1700k \men ‘the '1ine:torthe marker buff on the smaller cage became
entangled in/the ship's gnode and the cage was overturned. The cage

was relaid the following morning, new fish introdiced and the observa- i
tions continued. The orientation of the large plaice was recorded until .
2140h, 19 September when the tag tatteries failed. Deteriorating

weather on the morning of 20 September foxrced ‘CORELLA to leave station

and take shelter in Tor Bay. .- ‘ . G

CORELLA was anchored on station again by 1100h, 22 September and work
continuted smoothly until the evening of 23 Septenber. The largex
cage was retrieved during the course of the dey. Early the following
morning with rapidly deteriorating weather the inboard ends of the

. television cables were. shot away on a prepared dhan and buff but the

o ca.blea became badly entangled in the ship's propellcr. Inspection

‘shoved that they could not be cleared in the preveiling. conditions and
assistance was requested from Brixhem Coastguaxrd at 0710h, 24 September,
CORELLA lay at enchor all morning vith the wind steadily -increasing

‘iR speed from the south until she was taken in t.ow by MV ALGA at 1200h.
After a difficult passage in heavy seas CORELLA anchored in Brixham

. roads at 1445h. The two. shore-baaed dives then ;jo;lned the ship and the
diving team cleared the propeller.

CORELLA took freshwater from the. oil jetty in Brixham during the morning .‘-’
of 25 September and returned to Start Bay in the afternoon to retrieve
the smaller fish cage with the tclevision cameras, the hydrographic

- . instruments and the itoroid buoys. The two shore-based dives were put

e

. "ashore at. 2000h and.CORELLA steamed for. Lowaatoft docking at O400h,
.. el Se:ptember. L : : " R _

. RESUL‘I‘S: :

S The fish cages were laid’ on the inner part of the Sl:erriea Bank
in approximately 7m of water, where the bottom. oonaiats of small sand
ridges () = 8-10m; h = 25-30cm). covered with sand ripples () = 15-20cm).
.. Both cages wixre aligxed to the. tide gnd the larger one.straddled a sand
':r:idge Small @ou_ps of. plaice 0f By. 12 and 20cm ‘mean- length were -
.1ntroduced into the ama.ller cage C e

’a) Cmall’ eage Fi'equent television obaervations of the behaviour of the

' fish in the gmall cage vere made’ and their orientation recorded every
. 3h during daylight. The fish began.to feed within 24h of release

"end ‘a natural population of gobies and dragonets rapidly appeared in
the cage. The feeding behaviour of a small school of juvenile red



o mullet was obser\red' a.nd recorded. : -A ;

h I

' - At neap t:.des with a ‘narely pe.rceptible BWell +the 20cm plaice ranged

' freely round the cage ‘and ‘showed no response to the tidal ourrent,
~Their orientatién was random with respect to both tide and sand
“ripples., The smaller fish were-noticeadbly less ‘active but still fed

and chenged their positions between #h fixes; They rested in the
troughs between saend ripples, usually buried in the soft sediment.,
The 12cm fish invariably aligned themselves: perallel 'to the adjacent

' ripplée crests; the orientation of the Scm fish vas more variable.
Feeding appeared to cease at slack. wa.ter.

T At peak spring tides an a:ctifie:.al sand ridge built up rapidl‘f inaide

"' the cage to a height of approximately 20cm, with its:steep slope facing

veoveb
= At

b)

the ebb' tide and ita crest ‘che “third of the way along -the cage. There
vas a large amount of sand in suspension, which reduced the visibility
and made it difficult to observe the cormera of the cage. There was

‘substaritial ted load transport and an ared of extremely turbulent

flow immediately downstream of “the crest. The fish were much less
active than before, although one 20cm plaice was .obsérved to move and

feed during the peak of the ebb tide. The others were buried at the

downstrearn end of the 1ee slope and noneé’ was present in the turbulent
zone near the crest.’ '

Four days after peak springs with the speed of the tide much reduced
but with an 8-108 period swell present there was a markedly different
situation, There was substantial bed lond transport and the sand
ripples were migrating steadily downstream. The 12em fish were lying
in the troughs, as before, but were being buried by the advancing
ripplesi Scme allowed themselves to be totally buried and those whose
marginal fins subsequently protruded through the upstream face of the
ripple became extremely vulnersble b the swell. Several were flipped
completely over by the swell and were carriéd along upside: down by
the tide before they could correct their posture and swim back into
another trough. The following day when the swell was no longer sufficient
to erodethem the fish remained inactive and buried in ‘the gand.

Large cage. The orientation of the 45cm plaice in: the large cage wes
recorded with the Minigcanner and Alden recorder over both a flood

and an ebb tide at peak springs. The fish headed against Both tides
but unfortunately the natural ridge over which the ocage was laid was
destroyed by the flow through the cage. _ i

The observations are consistent with the hypothesis- tha.t the orienta-
tion of plaice on the seabed is affected by local topography and
provide direct evidence that small fish, at least, are adversely affected
by swell. Taking the observations in con;junction with those of CLIONE
11/81 and earlier sector scanning ~ruises, it seems probable that there
is a critical water speed -~ either due to the tide alone or to the
combined effect of tide and 'swell - above which fish of ‘a’ given spize
will seek the protection of topographical festures.: Tidally induced
sand ripples will cbvitusly provide protection for the smaller fish
but clearly not for fish whose length (L) is greater than the wave-
length (73' of the ripples or some fraction of it, possibly of the
order of L = 0,6 ) . Larger fish would then be expected to seek the
shelter of sand rliges, sand waves or indeed sand banks., In areas



where the tidal current is of - insufficient speed to generate such
featurea, large fish disturbed by the swell might be expected to seek
shelter in:deeper water, perhaps in pits or holes .where these are
- available. . Wave-induced oscillatory sand ripples - which -have sharper
gsymmetrical ‘crests-and:a much more regular pattern than tidally induced

ones - ‘could be of paxticular sigu::!.cance t0 small plaice in shallow
- water nursery areas. }

' 2. The. NZBVR wag: deployed for 6. daya 'between neap and spring tides
when the.sea was calm. It was set.to.record in a 'tidal' mode taking a
burst of 255 samples at 18 intervals, with a 15 minute: interval between
bursts. Four of the five electromagnetic current meter probes were

‘- modnted-inside ‘the smaller fish 'eage at heighte of 10, 25, 50 and 100cm
-above the seabed; :the fifth probe was defective. A failure of the

cirocuitry, which could not be resolved on-board ship, prevented a furthexr

“trial with the instrument sampling in. a 'wa,ve' recording mode.

T 3 Samplea of juvenile scallops seeded in the Salcombe estu:\zy
vere retrieved and measu:ced. 'Pwo explorato:r.'y devices were made on , .

. Beesands Rough.

4. Mr Tucker a.ccompanied the: d.i.ving team to Salcombe on 16 September

and dived from the ship from 17-19 September.

e e G P Armold ..
A S : ’ 27 September 1932
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