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BACKGROUND:

It is suspected that turbulence controls the properties of suspended
particulate matter (SPM) in tide-stirred shelf seas and so controls the vertical
flux of SPM and organic carbon to the seabed, but there are very few
observational data to support theoretical and laboratory evidence. These
uncertainties constitute major prediction-limiting factors in water quality and
ecosystem models. We have preliminary data which support turbulence
control of particle disaggregation in the boundary layer and provide evidence
for aggregation at the base of the thermocline. The aim of the project is to
make in situ observations of turbulence and SPM under a range of dynamic
conditions to develop functional relationships between turbulence and SPM,
and to explore temporal/spatial evolution of SPM properties, particularly with
respect to aggregation, resuspension, and advection of lateral differential size

and concentration gradients.

PROJECT OBJECTIVES:

e To obtain high quality observational data sets of tidal flow, in situ SPM and
turbulence properties in contrasting energy regimes.

e To investigate generic relationships between SPM and turbulence
properties.

e To investigate and model the time history of aggregate development and

vertical/lateral exchanges.

Specific Cruise Objectives:

e Deploy an ADCP mooring to determine tidal flow, stress, and TKE
production estimates.

e Obtain full CTD profiles to determine water column structure.

¢ Obtain surface and deep-water samples & filter for suspended sediments.

e Carry out hourly series of FLY measurements to determine profiles of TKE
dissipation.

e Carry out LISST 100B & C profiles, for data inter-comparison.

¢ Deploy settling velocity tubes in bottom, surface and thermocline regions.



PERSONNEL:

The following scientists from School of Ocean Sciences took part in leg 1. of
the cruise:

Neil Fisher (Principle Scientist) Matthew Palmer (PhD Student)
Peter Sykes (PhD Student)
Barbara Berx (MSc Student)
Martin Goff (MSc Student)
Jonathan Tinker (MSc Student)

Sarah Jones

Ray Wilton (Technician)
Ben Powell (Technician)
Philip Wiles (PhD Student)

For the second leg of the cruise Matthew Palmer and Philip Wiles were

replaced with Katherine Ellis (PhD Student) and Maria Inmaculada Ferrer

Sanz (MSc Student).

CRUISE SUMMARY:
Mooring Positions:

Station Name Latitude Longitude
Clyde Sea, C2 55°21.02'N 5° 04.07’W

Irish Sea, Station Ethel 53°27.64'N 4° 32.91'W
LiverpoolBay, Station T5 53° 28.66'N 3°37.89W

CTD Transect Positions:

Station No. Latitude Longitude

HH1 53°27.645'N 4° 20.016’'W

HH2 53°27.653'N 4° 21.876'W

HH3 53°27.688'N 4° 21.985'W

HH4 53°27.551'N 4° 23.883'W

HH5 53°27.642'N 4° 25.833'W

HH6 53°27.635'N 4° 25.444'W

HH7 53°27.694'N 4° 27.243'W

HH8 53°27.6663'N 4° 31.272’'W

HH9 53°27.611N 4° 37.665'W




T10 53°31.539'N 4°02.317'W
T9 53°31.065'N 3°57.601'W
T8 53° 30.459'N 3°53.218W
T7 53° 30.009'N 3°48.429'W
T6 53°29.453'N 3°43.958'W
T5 53°29.061°'N 3°39.476’'W
T4 53°28.183'N 3°35.119'W
T3 53°27.591'N 3°30.928'W
T2 and T1- Aborted. No CTD at T8, LISST only.

The CTD and mooring station positions along with the ships track are shown

as Figure 1.

Narrative:

06/02. - Mobilisation of equipment.

07/02. - Due to poor weather conditions the ship remained in port. This

additional time allowed for last minute repairs to be made to FLY#4 and the

pyramid mooring to be set for deployment.

Leg1, 8/02 — 15/02.
08/02.- Due to strong winds and rough weather, passage to the Clyde
sea was slow and heavy going with some seasickness amongst the scientists

and crew.

09/02.- Arrived on station at C2 to deploy 300 kHz ADCP pyramid bed
frame and start the 50 hr time series of FLY, CTD, LISST and settling velocity
measurements. Two small gaps occur in the FLY data due to instrument/cable

problems.

11/02.- After completing the station measurements the mooring was

recovered with the minimum of fuss and we put into Bangor (N.l.) for an




overnight port call to allow for the servicing of the pyramid frame for

redeployment.

12/02.- Departed for the Irish sea station, Ethel, and performed a CTD
transect survey along the north coast of Anglesey to establish the spatial

variability of the SPM properties in the area (HH - transect).

13/02.- Having completed the CTD survey the 600 kHz ADCP (set up
for turbulence measurements) was deployed at Ethel, and we began a 25 hr
time series of CTD, LISST and settling velocity measurements followed by 25

hrs of FLY and CTD measurements.

15/02.- Finished station measurements and attempted to recover the
ADCP mooring. During the mooring recovery the Captain spotted an
unidentified floating object on the horizon and abandoned operations to
investigate the sighting. After identifying the object as a set of party balloons
we returned to the mooring, which was eventually recovered after several

failed attempts in the strong tidal currents which were now present.

16/02.- This day was lost due to a ships crew change and a Mid-cruise

break.

Leg2, 17/02 — 18/02.

Due to the good weather of the first leg we had two days of ship time originally
allocated as contingency days on the original cruise plan. After a brief
discussion it was decided that the best use of the remaining ship time was to
conduct a sampling programme along the lines of a previous cruise to

Liverpool Bay in 1999.

17102.- Departed Menai Bridge and conducted a CTD transect across
Liverpool bay to establish the East-west spatial gradients of temperature,
salinity and suspended sediment (T - transect). Having completed the CTD
survey the 600 kHz ADCP (set up for turbulence measurements) was
deployed at T5, and we began a 25 hr time series of FLY, CTD, and LISST



measurements. The mooring position of T5 was chosen due to the presence

of large sand waves at the original station LB2.

18/02.- After completing the station measurements the mooring was

recovered with the minimum of fuss and we returned to Menai Bridge.

19/02.- Demobilisation of equipment and cleaning of the ship.

A full copy of the ships station log is shown in the appendix.

ASSESSMENT

Overall this was a highly successful cruise. In spite of losing the first day to
adverse weather conditions, the calm weather for the remainder of the cruise
enabled us to regain the lost time, and even add additional sampling to the
originally proposed cruise plan. Work by Phil Wiles to the CTD processing and
plotting software on board the Prince Madog has dramatically improved
access to the data from the CTD, so that up to date plots can now be redrawn
within minutes of each new profile being made. A selection of preliminary data
plots from the CTD transects and station work are shown in Part 2 of the
Cruise report. It should be noted that these plots have not be checked or
screened for data quality or spiking, and the results should be used with

caution.
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Figure 1. Location map for the cruise showing the three mooring stations

marked by the red boxes and the two CTD transects marked
with red stars. The ships track is also shown by the black line.



APPENDIX:

Station C2, 300kHz ADCP setup commands:

CR1

CF11101

EA00000

EBO

ED600

ES35

EX00000

EZ1111111
TE00:00:01.00
TP00:01.00

WBO0

WD111100000

WEF176

WN35

WP1

WS200

WV150

WAS50

CK

CS

;Instrument = Workhorse Monitor
;Frequency =307200
;Water Profile =YES
:Bottom Track =NO
;High Res. Modes =NO
;High Rate Pinging = NO
;Shallow Bottom Mode= NO

;Wave Gauge =NO
;Lowered ADCP =NO
;Beam angle =20
;Temperature =8.00

;Deployment hours = 96.00
;Battery packs =0
;Automatic TP =NO
;Memory size [MB] =512
;Saved Screen =3

;Consequences generated by PlanADCP version 2.02:
;First cell range =4.15m

;Last cell range =72.15m

;Max range =98.10m

;Standard deviation = 6.14 cm/s

;Ensemble size = 848 bytes

;Storage required =279.49 MB (293068800 bytes)
;Power usage =120.42 Wh

; WARNINGS AND CAUTIONS:

; The number of pings is too low for reasonable sampling of the currents.
; Advanced settings has been changed.

; Expert settings has been changed.



Station Ethel, 600kHz ADCP setup commands:

CR1

CF11101

EAO

EBO

EDO

ES35

EX00000

EZ1111111

WBO0

WD111100000

WF88

WN45

WP1

WS106

WV200

TE00:00:01.00
TP00:01.00

WMI12

W06,6

CK

CS

;Instrument = Workhorse Sentinel
;Frequency = 614400
;Beam angle =20
;Temperature  =5.00
;Deployment hours = 96.00
;Battery packs =1
;Automatic TP =YES
;Memory size [MB] = 1000

;Consequences generated by PlanADCP version 2.01:
;First cell range =2.11 m

;Last cell range = 48.75 m

;Max range = 42.81 m

;Standard deviation = 2.45 cm/s

;Ensemble size = 1048 bytes

;Storage required = 362.19 MB

;Power usage = 243.46 Wh

;Battery usage 0.5



Ships Station Log, Pages 1-13:
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