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ABSTRACT

The Pelagic Ecosystem Studies Core Programme is aimed understanding the processes generating
variability in the South Georgia marine ecosystem, with a particular emphasis on the interannual
variation. JR28 was the third execution of the programme and began on January the 14th 1998 and
ended on the 7th of February 1998 and started and ended in Port Stanley. The ship steamed to the
head of a standard oceanographic transect just to the north of the Maurice Ewing Bank (MEB). The
transect consisted of 22 hydrographic stations, 35km apart. On each station a CTD profile with
water bottle samples was taken to generate profiles of standard physical characters and allow
chemical analyses and the determination of chlorophyll concentration. There was also simultaneous
squid jigging undertaken. Zooplankton net hauls were used to characterise the zooplankton
community on each station and a chlorophyll fluorescence profile was also obtained using an
Aquapack system. On a number of stations extra water and zooplankton samples were obtained for
detailed biochemical analyses. In the vicinity of South Georgia surveys of two mesoscale (80 x
80km) boxes consisting of 5 sets of paired transects were conducted. A towed undulating
oceanographic recorder (UOR) was used to characterise the upperl50 m water characteristics and a
multifrequency acoustic system was used to describe the distribution of krill and other acoustic
scatterers. Underway chemistry and standard analyses of the surface water were also undertaken. A
series of standard station activities of CTD, water bottle samples, RM18 and zooplankton net hauls
were carried out at on-shelf and off-shelf stations within each survey area. Transecting was also
undertaken to characterise the region of the north shelf not included in the survey boxes.
Experimental work on zooplankton grazing, excretion and development rates was also undertaken.
Most of the data were validated and calibrated at sea and are available for comparative analyses
with data from the previous two seasons. The preliminary figures indicate that there are some
significant differences from earlier surveys in both the physical and biological regimes.

KEYWORDS Interannual variability, South Georgia, Antarctic, Krill, Acoustics, Zooplankton,
Physical Oceanography, Ecosystem, Polar Front, Shelf, Mesoscale.

ISSUING ORGANISATION
British Antarctic Survey
High Cross
Madingley Road
Cambridge CB3 OET
UK

Telephone (01223) 251400
Facsimile (01223) 362616

Director: Professor C Rapley

Copies of this report are available from: BAS




Contents Page Number

aprwbdpE

Document Data Sheet
Contents

Pelagic Ecosysem Studies Core Programme
Principal Objectives for JR28: Core Programme |11
JR28 Timetable

Personnel

Scientific Narrative

5.1 Maurice Ewing Bank Transect

5.2 Acoustic Calibration 1

5.3 Eastern Core Box

5.4 Acoustic Calibration 2

5.5 Western Core Box

Principal Scientists Report and Recommendations

Core Programme Stations

Oceanography, Data Systems and Analyses

8.1 Navigation

8.2 Conductivity, Temperature, Depth (CTD)

8.3 Expendable Bathymetric Thermograph (XBT)
8.4 Underway Monitoring - Oceanlogger

8.5 Acoustic Doppler Current Profiler (ADCP)
8.6 Undulating Oceanographic Recorder (UOR= NvShuttle)
8.7 Satellite D ata

8.8 EA500 Bathymetric Echosounder

8.9 Geographical Information System (GIS)

9. Biological Acoustics

9.1 Acoustics
9.2 Calibrations

10. Net Sampling

11.

12.

13.

10.1 Macrozooplankton/micronekton net sampling
10.2 Rectangular Midwater Trawl (8m mouth)
10.3 Down Wire Net Mo nitor

10.4 Fore-deck Net

10.5 Bongo Net

Chemistry, Phytoplankton and Biochemistry

11.1 Inorganic nutrientpools and cycling
11.2 Phytoplankton biomass and bio-optics
11.3 Log of filter cleaning

11.4 Organic biochemistry

Experimental Zooplankton Studies

12.1 Zooplankton studies
12.2 Excretion by Euphausia superba

Higher T rophic Level Studies

13.1 Predator Observations
13.2 Squid Jigger

Appendices

1 Event log

2 Gear Development
3 ITS Report

4 Station Positions

N~

Co NN AN W W

11
12

16
17
17
22
38
40
64
69
83
84
86

90
90
93
96
96
97
98
119
119

120
120
125
129
130

132
132
134

136
136
138

145
146
149
154



1. Pelagic Ecosystem Studies Core Programme

The Southern Ocean ecosystem shows marked interannual variation in the distribution and
abundance of key pelagic species such as the Antarctic krill. This variability affects the
operation of ecosystems fromthe microbial dynamics through to the higher predators which are
dependent on krill as the main item in their diets. The Pelagic Ecosystem Studies Core
Programme is part of an integrated research programme which is aimed at analysing the
operation of the Southern Ocean Marine Ecosystem. The geographical focus for the work is the
South Georgia area but the open nature of the ecosystem means that the system must be studied
in the context of the operation of the Scotia Sea and the wider Southern Ocean. As part of the
current five-year research programme for the period 1995-2000, a regional-mesoscale survey
is being executed each year to provide specific information to link regional and small scale
investigations to studies of the large-scale, long-term, variability. This is being used to gain an
understanding of the processes generating variability in the South Georgia ecosystem and the
spatial and temporal links to the larger Scotia Sea ecosystem. The survey aims to provide a
broad scale physical, chemical and biological oceanographic description to set the South
Georgia studies in a larger context. A further aim is to examine features of community
composition both along a large scale hydrographic transect to the northwest of South Georgia
and in two survey areas along the north coast of the island. Particular emphasis is placed on
the collection of information on the population structure, distribution and abundance of krill.

This document reports the 3rd execution of the Core Programme during January and February
1998.

2. Principal Objectives for JR28:
Core Programme 111

2.1 To make direct measurementsof the physical, chemical and biological characteristicsacross
the Maurice Ewing Bank and the Polar Frontal Zoneto the shelf areanorth of South Georgia.
Specifically to carry out a hydrographic transect of 22 CTD stations at 35 km spacing with
associated biological and chemical sampling. This will include zooplankton community
sampling on station. Between stations underway monitoring will include OceanL ogger,
underway chemistry, bathymetry, ADCP, multifrequency hydroacousti csand seabird and sedl
observation with midpoint XBT profiles.

2.2 To determine the status and distribution of the krill population in the South Georgiaregion
In two mesoscal e survey areas onthe northern shdf of South Georga. Thiswill be done by
traversing a series of paired hydroacoustic transects which have been previously randomly
positioned within the survey regions. High resolution multifrequency acoustic datawill be
used to determine the fine scale distribution and abundance of krill. Within each area net
sampling will be used to characteriseacoustic targets and to provide Sze and maturity data
on the krill.

2.3 To make direct measurements of the physical, chemical andbiological characteristics of the
surface 100 - 200 m intwo mesoscale survey areas on the northern shelf of South Georgia.
On the standard transects an undulating oceanographic recorder will be used to obtain
measurements of temperature, salinity, chlorophyll fluorescence, PAR, transmissivity and



plankton size distribution and abundance using an optical plankton counting system. Other
surface and sub-surface monitoring including: ADCP, OceanLogger and seabird and seal
observation will also be undertaken.

2.4 To make direct measurements of the physical, chemical and biologcal characteristics at a

series of stations in on-shelf and off-shdf regions in two mesoscale survey areas on the
northern shelf of South Georgia. Thiswill includeCTD, ZNET, FNET and RMT 8 sampling.

3. Timetable

RRS James Clark Ross JR28

January 1998

5 First part of science party arrives Port Stanley

14 Rest of science party arrives and RRS James Clark Ross depats

16 Test station

17 Start the Maurice Ewing Bank (MEB) transect.

21 Complete the MEB section

22 Acoustic Calibraion | in Stromness Bay, South Georgia

23 Start the Eastern Core Box survey area on the north South Geogia shdf

28 Complete the Eastern Core Box

29 Acoustic Calibraion Il in Stromness Bay, South Georgia

30 Start the Western Core Box survey area on the north South Geogia shdf

February 1998

3 Completed the Western Core Box

4 Transecting completed picked up Alistair Fothergill - Right Whale Bay
L eft the area through Stewart Strait and commenced standard transect back to
Poart Stanley

7 Arrived Port Stanley

9 JR28 Science party disembarked
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5. Scientific Narrative

The RRS James Clark Ross (JCR) departed from Port Stanley on Cruise JR28 at 2200° on
Wednesday the 14th of January. The science party had arrived on four different flights spread
over a2 week period because of the lack of availableseats on the most convenient flights This
gave the opportunity for extensive mobilisation of gear prior to sailing. The final group of 8
scientistsarrived on the evening of the 14th at 1900 following a 24 hour delay in departure from
Brize Norton due to the high winds forecast in the Falklands for the evening of the 13th. The
high winds duly arrived but the JCR sailed out on the evening of the 14th to a stunning sunset
and dlight seas.

Passage was made in slight seas and on the moming of Friday 16th atest CTD deployment was
undertaken at 1120. Atthesametimethesquidjigger sysem, located 3m &ft of the CTD gantry,
was tested with no problems encountered operating the 2 systems together. A test deployment
of the Aquapack vertical profiling fluorometer was also successful but the test of the vertical
zooplankton "Bongo" net ended with one of the springs from the motion compensator system
unravelling out of itscase. The station was completed by 1312 and the ship continued on to the
start of thetransect. The motion compensating system wasfixed withinthehour. Extensivefog
with dlight to moderate sea-state becoming rough made the passageto the head of the transect
dlightly uncomfortable but the JCR arrived on schedule.

5.1 Maurice Ewing Bank Transect

The Maurice Ewing Bank (MEB) transect began with station MEB1 at 0805 on the 17th of
January following a difficult night for sleep. Station activities included: two zooplankton net
hauls, ashallow (200m) and adeep (4500m) CTD. The conditionsmadeit inadvisableto deploy
the squid jigger at the station but an Aquapack deployment was madewith the station activities
completed by 1239. Whileon station about 70 long-finned pilot whaleswere sighted. Between
stations the ship steamed at a constant speed of 10 knots and on all daytime sections bird
observationswere madewhenever possible. A planned XBT launch between stationsMEB 1 and
2 did not occur because of an electronic fault in the hand held XBT launching system.

On station MEBZ2, which began at 1527, a zooplankton net, a CTD (1000m), and an Aquapack
profile were carried out. Thesquid jigger was also deployed with jigging to 350m throughout
the CTD profile and the station was completed at 1713. Station MEB3 began at 1948 and was
completed at 2320. The station activitieswere azooplankton net haul, adeep (4500m) CTD with
simultaneous squid jigging and an Aquapack deployment. The XBT system was now fixed so
launches were made at the midpoints between each of the stations along therest of the transect.
During al standard CTD profiles squid jigging was undertaken.

So onto station 4 where activities began at 0303 and followed the standard sequence of a
zooplankton net, a CTD (2000m) with squid jigging at the same time. There was then an
Aquapack profile completing the station at 0524. Onto station MEB5 where the sequence of
sampling was more extensive. The station began at 0812 with a zooplankton net, there then
followed a shallow (200m) CTD profile for water samples, then another zooplankton net haul



to provide plankton samples for biochemical analyses. The standard CTD profile (2000m)
followed, with simultaneousjigging and then the Aquapack profile completed the stationat 1117.
The ship then moved towards MEBG6 arriving on station at 1345. The standard activities of a
zooplankton net haul, CTD (1000m), simultaneous squid jigging and then an Aquapack profile
completed the station at 1529. The bird observations indicated that there was not much about
in this northern area compared to the previous season and there were very few albatrosses in
particular. Theship arrived at station MEB7 at 1802 and activities wereazooplankton net haul,
CTD (1000m), simultaneous squid jigging and then an Aquapack profile completed the station
at 1942. Repeating the same schedule at station MEB8 which started at 2222 it was compl eted
a 0009 on the 19th of January.

Station MEB9 started at 0252 and was completed at 0437 and station MEB 10 began at 0718 and
finished at 0900. Both stations involved 1000m CTD casts. Between stations 10 and 11 the
UNIX acoustic data cdlection system disk crashed. This meant the data from the section were
lost although a part of the section data was recoverd by starting the transecting after the station
11 activities back on the 10-11 section. At station MEB11 which began at 1134 with a
zooplankton net haul, ashallow CTD (200m) profile for water ssmpleswas carried out and was
followed by another zooplankton net haul to provide plankton samplesfor biochemical analyses.
The standard CTD profile (2000m) followed with simultaneousjigging. The Aquapad profile
completed the station at 1500. Then onto MEB12 which began at 1808 and was compl eted at
2024 and was composed of a zooplankton net, a CTD (2000m) and an Aquapack profile. The
last station of the day (MEB13) began at 2255 and thistime it comprised a zooplankton net, a
CTD (3000m) and an Aquapack profile. The station was completed at 0153 on the 20th of
January.

So onto station MEB14 work began at 0442 and was completed at 0731 and thistime comprised
azooplankton net, aCTD (3000m) and an Aquapack profile. A minkewhale also glidedslowly
past while the ship was on station in slight seas. Then on again without pauseto station MEB15
where work was a zooplankton net, a CTD (1000m) and an Aquapack profile. The station
began at 1014 and was completed at 1200. Phew, getting a bit out of breath now, but onwards
to station MEB16 which began at 1442 and was completed at 1734. Station 16 comprised a
zooplankton net, aCTD (3000m) and an Aquapack profilewithwork completed at 1734. Here,
2-4 spermwhaleswere spotted from the after deck. Pushing on, station MEB17 occurred at 2017
and finished at 2202. This comprised a zogplankton net, a CTD (1000m) and an Aquapack
profile.

Intothefinal day of the M EB section with station M EB18 which began at 0053 on the 21 January
and was completed at 0354 and agai n comprised azooplankton nethaul, aCTD profile(3000m),
simultaneous squid jigging and an Aquapack profile. Station MEB19 was an extended station
and began at 0629 and was completed at 0906. The station started with a zooplankton net haul,
followed by ashallow CTD (200m) CTD profile for water samples, then azooplankton net haul
to provide plankton samples for biochemical analyses. The standard CTD profile (1000m)
followed with simultaneous jigging and there was then an Aquapack profile. Onto station
MEB20 at 1151 with azooplankton net haul, aCTD profile (3000m) followed with simultaneous
jigging. The Aquapack profile completed the station at 1450. Between stations20 and 21 atest
deployment of the undulator system was carried out which showed the system was performing
well. Station MEB21 began at 1753 and comprised a zooplankton net haul, a CTD profile
(1000m) with simultaneous jigging and an Aquapack profile completed the station at 1938.
Then with the end in sight it was up onto the shelf slope with an extended but shallow station
starting at 2210 with azooplankton net haul,a CTD (150m) profilefor water samplesfollowed



by another zooplankton net haul to provide plankton samples for biochemical analyses. The
standard CTD profile (150m) followed with simultaneous jigging and there was then an
Aquapack profile.

The section was completed at 2354 on Thursday the 22 January, ebout half an hour behind the
original schedule. It was a remarkable sprint and we were very fortunate with the weather.
However, thedetail ed schedulewhichwewere ableto stick to, with thehigh level of competence
and professionalism of the ships officers and crew along with the high level of expertise of the
scientificgroup inateam effort made the section acalm, well ordered and scientifically exciting
process.

Throughout the section, dataanal yses continued sothat by the end of the transect thefull transect
data were available for examination and display and in many cases the data were completely
calibrated. Thedataindicated that the sub-antarctic front wascloser to the MEB than it had been
in previous years. The ADCP dataalso suggested very strong esstward flowing water north of
the MEB. There were no indications of the westward flowing cold weaer current at depth with
Antarctic Zone charaderistics as observed in the earlier cruises. On the southern side of the
bank, at stations 10 and 11, there was what was probably a cold feature at a depth of between
about 100 and 500m. Thiswason the northern side of the Polar Front but had the characteristics
of Antarctic Zone water south of the front. It was on this station that zooplankton netting
obtained plankton more characteristic of colder watersfurther south and the nutrient levelswere
enhanced. All this evidence indicates that this feature originated south of thefront. At station
13 the Polar Front wasidentified associated with strong eastward flowing water on the Southern
side. At stations 19 and 20 close to the shelf at South Georgia awestward flowing very cold (<
-.5°C) current wasrecorded at about a depth of 100m as had been observed on previous cruises
On each station squid jigging was undertaken but no squid were caught. Unlike previous
crossings of the region no squid were observed in thewater at night. This fact combined with
the lack of squid eating predatorsin the region suggests that there was ageneral lack of squdin
the region.

5.2 Acoustic Calibration [

The ship then sailed to Stromness Bay maintaining a course close to Bird Island to allow
underway nutrient sampling. The JCR was off Stromness Bay at 0900 on Thursday the 22nd
of January and tied up to the buoy at 1000. Linesto take the calibration spheres wererigged as
soon as the vessel morred. A CTD profile was obtained for the acoustic calibration. The
acoustic calibration was delayed by a snagging of one of the fishing lines on the hull. A
calibration was achieved for the 38 and 120 Khz although this did mean working right until the
last moment when the ship cast off at 1900. Following atest of the ships lifeboat in the bay
RIB’ swererunashoreto allow peoplenot involved in the calibration to walk around thewhaling
station and the valley. Two RIB’swent to Husvik to pick up the scientific party studying fur
seals. They were given atour of the ship and lunch. The ship sailed out of Stromness as the
barometer fell rapidly and the winds picked up.

5.3 Eastern Core Box

Friday the 23rd of January was spent hove-to inthevicinity of the start point for thefirst transect
of the Eastern Core box. The winds gusted storm force 11 in the morning. The winds began to
decreasein the early hours of Saturday the 24th of January and wethen were ableto startthe first
transect The corebox survey followsa standard pattern of sampling beginning each day & about



0800 with atransecting phasewhich usually includesapair of parallel transects each 80km long
running perpendicular to the main axis of the shelf break.

The first transect began close to a large tabular iceberg, spectecular in the morning sun. The
undulator (UOR), Chelsea Instruments NvShuttle model, was deployed a 0756 as the ship
steamed through thewaypoint of transect E1.1in the offshoreregion. Thehydroacoustic systems
were also running as were the underway sensor systems of the OceanLogger and the underway
nutrient analysis system; the autoanalyser. The transect was run in bright sunshine for much of
the day from offshelf to onshelf. There were alot of what looked like krill targets on the
echosounder so it was decided to carry out target fishing a the offshore end of the transect pair.
The UOR was therefore set to operate at a shallow level depth. Asthe ship turned at the head
of the transect pair and started undulating again at the beginning of the next transect. The
undul ation depthswere determined in rel ationto the bathymetry using profiles fromthe previous
season. Therewerequitealot of targets on the echosounder on both transects, quitealot of birds
and seals about and even afew Southem Right whales. The transecting was completed at 1738
and the ship moved along the transect to a point identified by the acoustics as a an area of
fishable targets. A period of target fishing was then undertaken starting at 1951 and was
completed at 2110. The ship then moved to the offshore station E1.2N aquarter of theway along
thetransect. Thestation began at 2155 with 2 zooplankton net hauls, followed by a1000mCTD
profile with simultaneous jigging. The CTD wire came off theroller but went back without a
problem. An Aquapack profile was then executed and a standard doubl e oblique fishing period
followed centred on the station with simultaneous foredeck net hauls (FNET). The station
activities were completed at 0230 on the Sunday the 25 January. The ship then moved to the
onshore sampling station E1.2S a quarter of the way from the shoreward end of the transed.
Sampling started at 0446 and included a zooplankton net haul, a shallow 150m CTD profile,
another zooplankton net to provide plankton for biochemical analyses,. The planned Aquapack
profilewas not executed astime was limited so the station work was completed with a standard
double oblique fishing period centred on the station with simultaneous foredeck nets. Many of
the krill werein the 25-35 mm range but there were dso some surprisingy large gravid female
krill in some of the offshore nets. Thewaork on transect par was completed & 0721 and the ship
moved to begin the next transect pair.

The second transect pair began inshore at 0826 on the 25 January with views of Cape Vakop and
Hound Bay visiblein the morning sun below the cloud. Then the transecting began again with
alot of krill type targets recorded by the hydroacoustics on both transect legs. Fog descended
on the return leg which was completed at 1821. A period of target fishing followed between
1910 and 2030 when the ship moved to the inshore station E2.2S starting station activities at
2107, with a sequence of a ZNET, a CTD (150m) with squid jigging, an Aquapack profile
followed by station RMT fishing and 2 FNET hauls which were completed by 0027 on Monday
the 26 January. Then onto the offshore station at 0259 (E2.2N), where sampling included a
zooplankton net haul, aCTD forwater samples, another zooplanktonnet to provide plankton for
biochemical analyses, adeep 1000m CTD profile. Againthe Aquapack planned profile was not
carried out because of time constraints. The station was completed at 0710.

Moving onto to the offshore end of the next transect pair, E3.1/E3.2, transecting began at 0830
on the 26 January and was completed at 1814. There were spectacula views of South Georgia
as the ship traversed the head of the transect at about 1230. The target fishing peaiod which
began at 1913 was completed by 2051 following two RMT hauls. Station activities began at
station E3.2N at 2130 with a zooplankton net haul, a CTD (1000m) with squid jigging, an
Aquapack profilefollowed by anRMT haul and simultaneously 3 foredeck net hauls. Thestation



was completed at 0044 on Tuesday the 27th of January and the ship moved totheinshoreto the
next station E3.2Sto begin station activities at 0248. These comprisad 2 zooplankton net hauls,
CTD (150m) with squid jigging and an Aquapack. This was followed by a period of station
fishing with the RMT and 2 FNET hauls and the station was compl eted 0600.

The ship then moved to beginning the next pair of transects (E4.1/E4.2) at the inshore end
passing the waypoint with the UOR in the water at 0745 on the 27January and completing the
transecting at 1746. Aswe approached the end of the first transect at the offshore end we saw
anumber of whaeblowsin thedistance. It wasaclear and sunny day in a cam seas and there
were 2 large icebergsin the area. Aswe traversed the head of the transect we steamed towards
the area where the blows were centred. It was only when we turned onto the return leg of the
transect that we realised that we would pass directly through the area where they were. It was
amazing aseverywherewelooked therewerewhales. The blowswere high and we soonrealised
it wasamixed aggregation. Therewere Southern Right, Finand Sei, afew fur sealsand weeven
spotted about 3 or 4 hourglass dolphins. It was a spectacular and awesome sight as everywhere
around the ship there werewhales blowing, rolling and diving. There was probably between 30
and 50 animalsalthough there may have been more. Surprisingy there were very few seabirds
of any description in the vicinity. In the exact area of the whales there was very little on the
echosounder, nothing of any significance but just ahalf mile on there was amassive aggregation
of what was probably krill. 1t extended down to over 100m deep and wasover 1kminthelength.
Anincredibleevent towitness. Maybethe days of the great whal eat South Georgiaare not over.
So after calming down from all the excitement we continued the transecting. We did see afew
whalesalittle later, which were probaldy Southern Bottlenose whaleswith Prions above them,
but by then it was difficult to get excited.

At the end of the transecting at the inshore end the ship moved back out towards station E4.2S
to do some target fishing with the RMT. This began at 1834 and was completed by 1924. As
the ship was in the vicinity of the station the planned RMT station fishing period was brought
forward and completed between 2005 and 2114. The standard stationactivtieswerethen carried
out starting at 2142 with aZNET, a CTD (160m) with squid jigging and an Aquapack profile.
Asaresult of the extratimed gained in thefishing period 2 further ZNET haulswere undertaken
toobtainliveanimalsfor grazing experiments. Therewerethen 2 station FNET haulsastheship
moved off compl eting the station activitiesat 0009 on Wednesday the 29 January. Theship then
proceeded to the deep station (E4.2N) starting at 0217 where work started with a ZNET, a
shallow CTD (200m) for water samples, afurther ZNET followedby aCTD (1000 m) with squid
jigaing. An Aquapack profilefollowed astation RMT haul with 2 FNET haulsand the activties
were completed at 0610.

We were then able to get in position by 0752 on the 29 January at the offshore end for the final
transect pair, E5.1/E5.2 of the eastern core box. Thefull transect was completed in fog by 1745.
A deep CTD profile to near bottom (3750m) was then carried out with simultaneous squid
jigging. The CTD was completed by 2033. The UOR was then deployed with the undul ator
profiling between 0 and 75m all the way back towards Stromness Bay where it was recovered
at 0337. Nutrient analyses and acoustic data were also colledted. Samples from the sea-water
through flow system for chlorophyll extraction were collected frequently along the section to
allow anight time calibration of the undeway fluorometer system and the UOR fluorometer.
Plotting of the datafrom Core Boxes was already underway with UOR and ADCP data coming
through well.

5.4 Acoustic Calibration I
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We moved towards Stromness Bay at 0900 on Thursday the 29 January and were tied up at the
buoy in the bay at 1000. Lines to support standard calibration speheres were put in place
immediately. A CTD profile was obtained for the calibration. The acoustic calibration went
well and good calibrationswere obtaned for the 200 K hz, the 120 Khz and a reasonable one for
the38 Khz. A chancefor walks on asunny and slightly breezy day and afurther visit from the
Husvik fur seal field party. Shore leave ended at 1900 and the JCR cast off the buoy at 1930.

5.5 Western Core Box

The JCR proceeded in slight to rough seasto the Western CoreBox arriving at thefirst Waypoint
before 0800 on Friday the 30th of January. The UOR was deployed and the ship began steaming
through the waypoint at 0758. There were two periods during the first leg of the transect when
the echointegrator system crashed and some data were not collected. The weather was mainly
foggy over the shelf in the morning and only cleared about 1400 near the offshore end of the
second leg of the transect which was completed at 1749. There were not many birds about and
the initial indications were that there were not many acoustic targets.

A period of target fishingwasundertaken in theinshorearea using themultinet systam. Thistest
of the system went well as both a target fishing exercice and as a test of the multinet which
performed very well. The ship then moved onto station W1.2S at 2124 where the standard
station activities of a zooplankton net haul, a CTD profile (150m) with simultaneous squid
jigging and an Aquapack followed by an RMT with 2 FNET hauls completeing the station at
0018 on Saturday 31 January. The ship then relocated to the offshore station (W1.2N) where
the standard station ectivities were repeated with the gandard CTD profile to 1000m. On this
station therewasalso an extraCTD for water samplesand extrazoopl ankton net haul for samples
for biochemical analyses. The station was completed at 0618 and the ship relocated to the
offshore end of the next transect pair (W2.1/W2.2).The transecting began at 0752 and was
completed at 1735. Thenthetarget fishing followedwith the offshore station (W2.2N) first with
standard activties starting at 2128 and completed at 0024 on Sunday the 1 February . Then
relocation to the inshore station (W2.2S) at 0307 where the standard activities were undertaken
along with an extra zooplankton net haul. The station was completed at 0529 and the ship
relocated to the inshore end of the next transect pair (W3.1/W3.2). There were no large
aggregations on the acoustics which look like krill and very few targetsin general sothe target
fishing has been on the more diffuse targets. There were some areas where there were seals
locabted near the shelf break where the saellite tagged seals from Bird Island were operating.
A problem arose with the deionising system which meant that the nutrient data on the sections
were not as high qudl ity.

Transecting started at 0752 on the 1 February andwas completed at 1730. Then thetarget fishing
followed with the inshore station (W3.25) first with standard activities starting at 2147 and
completed at 0025 on Monday the 2 February. Then relocation to the offshore station (W3.2N)
at 0239 where the standard activities were undertaken along with an extra CTD profile and
zooplankton net haul. The station was completed at 0632 and the ship relocated to the offshore
end of the next transect pair (W4.1/W4.2). Excellent views of the WillisIslands at the onshore
end and some nice icebergsin thearea. The target fishingfound the only aggregation for miles
anditwasabigone. TheRMT net was split asit was hauled over the aft roller. From now all
RMT swill use 2 instead of 3 nets. A catch of about 50 litres of krill still remained in the net.
The krill had been egting a lot of phytoplankton of which there seems to be a lot in this box,
although it is patchy. Generally alot of copepods and Themisto about; a mixed zooplankton
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community. Still not that many predators about either.

Transecting (W4.1/W4.2) began offshore at 0802 on the 2 February and was completed at 1749.
There was a break in the communication with the UOR during the but the data were recovered
successfully.  Then the targe fishing followed with the offshore station (W4.2N) first with
standard activties starting at 2109 and completed at 0010 on Tuesday the 3 February. Then
relocation to the onshore station (W4.2S) at 0255 where the standard activitieswere undertaken
along with an extra CTD profile and zooplankton net haul. The station was completed at 0447
and the ship relocated to the inshore end of the next transect pair (W5.1/W5.2). The nutrient
analysissystemwas now performing much better. Theexperimental work onkrill excretionwas
also going well.

Soitwasintothefinal day of the main Core Programme. Theweather had been good throughout
the Western Box but today was stunningly beautiful with flat seas and strong sunshine. The
transecting began at 0808 on the 3 February. Asthe ship crossed the shelf break aeathere were
very large numbers of predators, thousands of fur seals and lots of prions. There were afew
dense small krill typetargets, closeto the surface. The Predaor-prey interactionsin these areas
are particularly interesting. At the end of the first transect (W5.1) the UOR was recovered and
the ship steamed to the head of the next transect W5.2. An extra CTD (1000m) with squid
jigging was then undertaken which was compl eted at 1434 and the second leg of thetransedt was
steamed following redeployment of the UOR. The transect was completed at 1935.

The ship then turned east along the shelf and rel ocated to carry out an overnight pair of onshelf -
offshelf transects in between the two core boxes. These began at 2117 on the 3 February and
were completed at /1000 on Wednesday the 4 February. The morning wasvery sunny and calm
as we steamed along the north coast of South Georgiawith the visibility excellent the island
looked stunning. At 1500 wepicked upAlistair Fothergll of the BBC in Right WhaleBay. We
then proceeded through Stewart Strat to obtain an underway transect of nutrients close to Bird
Island. Then it was back towards Stanley on a sat course with XBT launches at intervals.

The Core Boxes had gone well and have produced an extremely valuable dataset. There are
indications in a number of areas that there are some exciting differences in what was observed
thisyear compared to thetwo previous years. The datafrom this cruiseishelping usto ganan
understanding of the operation of this complex and large scal e ecosystem.

A standard XBT section was run on the way back towards Port Stanley. Theship arrived at
FIPASSat 0800 on 7 February 1998. The science party padked caro on the 7th and | eft the ship
on the Sth.

The Core Programme was completed fully with very few problems and we also managed to
obtain some extra data addressing some the gaps in our knowledge of thearea. The success of
the cruise owes much to the professionalism and good humour of the officers and crew of the
RRS James Clark Ross under the captain, Jerry Burgen. The catering department and the galley
looked after us magnificently through the day and night watches. Thanksto all of officers and
crew of the ship. The schedule of the cruise was extremdy tight its successful completion
reflects the skill and dedication of all the scientistswho operated so well as team.

6. Principal Scientists Report and Recommendations

The Core Programme Operation
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General Assessment and comments

The MEB transect operationswent well and peoplewere ableto keepgoing well for theintensive
period required by the schedule. Immediately after this period the acoustic calibration in
Stromness provided aval uablechance for peopleto catch their breath and get ready for the next
phase. Thismakesit even more difficult for thoseinvolved inthe acoustic calibration. Twelve
hoursis avery restrictive time-scale for the calibration.

The Core Boxes are, in many ways, more difficult than the MEB transect. Although less
intensivefor some of theday it isdifficult to have enough people around dl thetimeto cover all
the requirements. The quieter periods are when data checking and plotting gets done. Thisis
required if dataschedules are to be maintained back in Cambridge. Thereisalot of work to get
through in the 24 hour period and the RMT fishing in particular is difficult to schedule. The
standard tows at the stations can only befitted in if the ship does not rel ocate after it hascarried
out the ZNET, CTD and Aquapack. Thetarget fishing period isonly suffident in most casesto
allow onefishing period. Itissimplest if this occurs close to the station.

Operation of nets

Although thereis alot of experience in RMT netting in the group a number of people are not
availableto assist the procedure asthey areinvolved inplankton sorting. Thisinevitably means
that people who are involved in other activities, paticularly in the UIC, are called upon. Both
groups are equally busy. The second part of thisproblem isthat many of these people are not
particularly experienced at much of the deck work, nor should it be expected when they have
work to do elsewhere. This can be area problem and emphasizes the importance of having
peopleof sufficient technical experienceand knowledgein all the appropriate aress of the group.
Their knowledge is an extremely valuable resource which has been built up over a period of
years.

The oceanographic/data sideof thingsworkedwell because there were sufficient peopleto carry
out the required taks. These peopleoften have to also carry the bulk of the work on the watch
leader system because they are based in the UIC. The extra student input this year was
particularlyimportant. The other peopleinthe UIC regularly are the acousticRM T people and
they find it very difficult to balance al the requirements on them. They have acoustics to
monitor, watch leader duties, but they also have to direct fishing operations and sort out catches
in the wet lab. This takes them away from the UIC and this has to then be covered by the
oceanographic/datagroup. The sorting on thiscruiserequired input fromthe squid biologistand
the doctor. The minimum complement for the acoustic group is 4 with input from Doug Bone.
It would helpmost if thisextraperson knew the net and sorting operationsto cover Doug and the
krill group. Tony North and Martin White made extremely valuable contributionsin thisrolein
JR11.

Recommendation 1: An experienced net operéions/plankton-nekton biologist is required to
work alongside the acoustics group of 3 and Doug Bone.

Nutrients and chlorophyll

The other magjor area of lack of personnel was on the chemistry/plankton side. Two pegple
operating the underway chemistry, station chemistry, Aquapack and chlorophyll analyses is
insufficient. Either this section of the programme must be reduced or at least one other person
inmainly an assistant roleisrequired. Giventhefundamental nature of thedatait isunlikely that
the data collection can be significantly cut back. A particular problem onthe MEB sectionisthe
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chlorophyll sampling. A Ithough there were peagple who could carry out the hourly extractions,
thesetake people away from other tasks for 10-15 minutes each hour. This generates abacklog
for analyses which the 2 people doing the work (in this case Julian Priddle and Andy Rees) have
to catch up on. It would be far better if there were someoneel se taking the samples through the
analysisstage moreroutinely. Itisnot desirable or safeto have people operating too many hours
aday asthey do not function properly may be arisk to themselves and others.

Recommendation 2: An assistant isrequired for the chlorophyll extraction and analysis work
on the ship.

Overall time requirement

Thereisvery littletime in the programme for contingencies. At the start of the cruise 12 hours
werelost dueto adelay intheflights. A further 24 hourswerelost dueto bad weather at the start
of the Eastern CoreBox. The acoustic calibration is severely congrained by the 12 hour time
limit for completeion. From thetimethe JCR sailed at 1900 on the 14th until about 0800 on the
7th of February the ship will have been at seafor 23 days and about 12 hours. It isnot sensible
to plan these cruises with the absol ute minimum of ship time because lost time to weather will
occur. The cruise should be planned around 25 days of seatime, which allows some flexibility
with science planning and means that 2 days can be lost to weather before the core parts of the
programmeneed to be cut. Thisisnot an expansion of the programme but arealistic assessment
of what is required to do the core programme in the light of experience. This is what was
planned for this season. Cruise commitments have been reduced el sewherein the Quingenium
(e.g. the Winter Cruise) to allow for the increased scientific profile of the Core Progranme.

Recommendation 3: 25 days sea-timeisrequired for the Core Programme. Mobilisation/de-
mobilisationisnot included inthisbut 1-2 daysisrequired either end of the cruise bring thetotal
to 28 full days.

Laboratory Safety

Thisis acomplex area and one on which Julian Priddle has generated a separ ate document. It
isclear that theimplementation of COSHH onthe shipswiththefull |aboratory saf ety procedures
will require a fundamental change in the attitude of the more experienced scientists. This
requires clear and direct guidance from management.

Equipment

Oncewefinally recieved the softwareupdate from Chel seal nstrumentsthe UOR performedwell.
Thiswas al very much down to Doug Bone. The delay in getting the software update was not
acceptable. Doug has put a large amount of time into generating a working system and has
clearly undertaken alot of development work on what should have been a finished system.

Aswe have stated el sewherethe Neil Brown CTD system works but requiresalot of more effort
to generate useable data than more up to date systems. Not having a spare unit of some
description on the ship makes the whole cruise very vulnerable to a major equipment failure or
loss of the system. Loss of the system does happen, dthough infrequently, on oceanographic
cruises. The Core Programmeand indeed all ML SD cruiseswould be severely compromised by
such aloss. Although it would be possible to do some things the core of the science would be
lost. Witnessing the wire come off the CTD roller brings such a possiblility home to a PSO.
Thecost of the shiptimeand potential |ossof sciencetimeissuch that someform of spare system
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should be considered

Another piece of oceanographic equipment that is barely holding together isthe Autosal, which
is used to obtain calibration data for the CTD. The current system is old and breaks down.
Againthe potential disruption and loss of sciencetimeis such that purchase of anew systemis
necessary.

A key pieceof MLSD kit is thedown-wire net monitor. The spare system should be available
onboard.

Constant Temperature Room

On biological cruises such as this where rate process measurements ae routinely carried out
spacewas once again at apremiumin the CT room. On this occasion four people were regularly
using these facilities which were often congested, particularly as krill were being studied
involving their maintainancein large volumes of water. Similar problemswereal so experienced
on the spring process cruise (JR25). Lack of space does not allow for the expansion of
experimental design. A contributing factor isthe use of the room to store samples collected on
previous cruises. An atemative cool storage facility would certainly help ease congestion and
free up space for experimental science in progress. Additional benching and better use of
available spacewould also improve matters.

Pure Water System

We had a major problem with the ELGA pure water sygem on this cruise. The deioniser isa
very important piece of equipment and the water it suppliesis essential not only to BAS cruises
but alsoto STAP and commissioned cruises. Thesystemisin need of extensiverefit but abetter
option would be to replace the unit with anew one. The Elgadat isnow 6 yearsold and out of
date. BASHQ's preferred systemisa Millipore purifier.

General Operations

Documentation

The situation over the instrument documentation is not good. Thisis a problem that has been
commented on a number of times but it has not improved. Thereisno central catalogue of key
instrument documents. These aredistributed inthe drawsin the UIC and are often moved about
on different cruises.

Recommendation 4: Catal ogue the documentation and hold it in onearea The computer daa
preparation room would be a good area but the current cupboards arenot suitable.

Computing and electronics support

The electronic and computing support on the cruise was superb.

It isincredibly frustrating to go to different PC'sin the same area to find that at |east the main
partsof the PC setup are not the same. So for example standard printersare not configured into

the system or standard Vista exceed access to Unix boxesis not available. These core things
should not need to be set up in piecemeal fashion when they are required. Although different
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usersmay change configurations during auisesthat is not an excusefor not resetting everything
at the start of the next cruise.

Thereis alot of what appears to be rubbish and odd bits of kit in the draws in the UIC room
These should becleared priar to every auise. Thereaealso bitsof loosekit under the desksand
behind the light teble. These should dso be cleared aut before cruises.

Recommendation 5: Generate standard documentation on procedur esto ensure smooth change
overs. This could include use of the ABC, PC setting up and laboratory management
responsibilities.

UIC as a computing environment

The main computing areais an unpleasant environment as evidenced by the fact that it is often
empty when there are lots of people on PC'sin the UIC. The UIC is not an ideal environment
for thisand any health and saf ety assessment of theconditionsfor computer operation would not
befavourable. A number of the PC's haveto be set up in front of drawers. Thereisinsufficient
desk type space to movethemto. The chairsare avast improvement over the previous ones but
they do not fit under the desk areas so people operate, often for 12 hours a day in some very
strange positions.

Recommendation 6: An assessment should be made of the requirements people have for these
areas with aview to redesign.

7. JR28 Station positions

Full Cruise Track is shown on front cover of this report.

7.1 Location of Maurice Ewing Bank Transect stations visited during JR28

JR28 waypoints
Station latitude longitude
MEB1 -47.889019 -43.343533
MEB2 -48.171944 -43.168095
MEB3 -48.453632 -42.991997
MEB4 -48.738338 -42.793011
MEB5 -49.033665 -42.588165
MEBG6 -49.320210 -42.391685
MEB7 -49.614609 -42.187759
MEB8 -49.904728 -41.967873
MEB9 -50.189400 -41.759399
MEB10 -50.473099 -41.528099
MEB11 -50.763599 -41.292801
MEB12 -51.046902 -41.044399
MEB13 -51.325802 -40.823898
MEB14 -51.614700 -40.607498
MEB15 -51.897800 -40.383598
MEB16 -52.173599 -40.157501
MEB17 -52.463902 -39.894699
MEB18 -52.752800 -39.647800
MEB19 -53.038601 -39.402802
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Station latitude longitude

MEB20 -53.319397 -39.148899
MEB21 -53.606186 -38.900372
MEB22 -53.892601 -38.653816

7.2 Location of Core Box stations visited during JR28

Station Latitude Longitude
E1.2.S -54.0764 -35.9199
E1.2.N -53.8778 -35.4117
E2.2.S -54.2476 -35.7218
E2.2.N -54.0483 -35.2125
E3.2.S -54.3928 -35.5547
E3.2.N -54.1927 -35.0443
E4.2.S -54,5379 -35.3874
E4.2.N -54.3372 -34.8761
Station Latitude Longitude
W1.2.S -53.8173 -38.8744
W1.2.N -53.4638 -38.9839
W2.2.S -53.7851  -38.5835
W2.2.N -53.4318 -38.6953
W3.2.S -53.7504  -38.2781
W3.2.N -53.3974  -38.3923
wW4.2.S -53.7141  -37.9658
W4.2.N -53.3614  -38.0825

8. Oceanography, Data Systems and Analyses
8.1 Processing of Navigation data

There are six navigational instruments for saentific use on the RRS James Clark Ross (listed
intable1). Althoughthesix instruments seemin somecasessimilar, they areall unique. Aswell
asthe three GPS systems listed intable one, thereare two additiond GPS systemson board the
JCR for theship’suse Theseareal eicaM X400 and an Ashtech G12 recdver. In addition there
iIsaRacal SkyFix Satcomwhichreceives GPSSV rangecorrectiondatavialNMARSAT B. This
datais passed to the Trimble, Leica, and G12 receivers allowing them to operate in Differential
mode (DGPS). During JR28 the DGPS reference station at Stanley was used.

Table 1: Scientific navigation instruments on the RRS James Clark Ross.

I nstrument Type Code Use

Trimble 4000 GPS receiver aps Primary positional information
Ashtec GG24 GLONASS / GPS receiver glo positional information

Ashtec GPS3DF GPS receiver ash Attitude information
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Gyrocompass Sperry Mk 37 model D ayr Heading information
Electromagnetic Log Chernikeeff log A quaprobe Mk V eml Velocity information
Doppler Log Sperry SRD 421 dop Velocity information

The collection and use of all of the navigation data are linked. On this cruise thedatafor all six
instruments and the standard editing procedures were all done in one Unix script called
“JR28 nav_go”. This script requires the Julian day as an input and then executes afurther 8 C
shell scriptsto read in 12 hours of data, and edit where necessary all six streams.

In this short report we briefly describe each instrument and explain the processing, as was done
on the Marine Life Sciences Core Programme Il1 - JR28.

The instruments

1. Trimble 4000

TheTrimble4000 receiver indifferential modewasthe primary source of positional information
for the scientific work on Core Programme Il1. Experiments from datawhen the ship was both
at anchor and moored to a buoy at Stromness harbour suggested an absolute accuracy of
approximately 1.5 min thevicinity of South Georgia It isnot currently posible toget access to
better navigation at sea. The datawere logged at 1 second intervals and read into 12 hour pstar
files using the Unix script gpsexecO. Individual stepsin this exec are

gpsexecO:

purpose: To read Trimble datainto the pstar format.

The programmes are
datapup - transfers the data from RV S binary files to pstar binary files.
pcopya - resets the raw data flag on the binary file.
pheadr - sets up the header and dataname of thefile.
datpik - removes data with a dilution of precision (hdop) greater than 5.

Two files are output from this script.
Oneisjust before the editing stage (datpik) and is called 28 gps<jday>.raw
the other is after the datpik, thisis 28 gps <jday>.

2. Ashtec GLONASS (GG24)

TheJames Clark Ross isthe only British research ship currentlyinstalled with a GG24 receiver
and on JR17 gave an accuarcy of position of order 7m. On the present cruise the data were so
poor that we stopped routinely reading inthis stream. The GG24 works by accepting data from
both American GPS and the Russian GLONA SS satellite clusters. Thisextendsthe constellation
of available satellites to 48 and should theoretically be significantly more accurate. However,
when we came onto the ship in October 1997 the GLONASS system was unservicesble. It was
repaired on JR25 but it is still striking that an instrument costing several thousand pounds, and
considered | ast year asthe primary position source should have becomeso rapidly neglected. Our
suspicion isthat the instrument still not operating correctly and so its quality is degraded.

It should be noted that the GLONASS frequently hangs. On these accasions the GG24 outputs
aposition of 0°N and °W, and more worryingly the dataisflagged as good in the RV 'S system.
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The instrument generally came back to life but occasionally it required I TS intervention (in the
form of power cycling). There is no apparent reason for these dropouts as there certainly are
satellites available for positional information (the other GPS ingrumentsdo not drop out). The
source of the problems we started the season with should be investigated in a bid to establish
whether the reciever isnot functioning correctly or the GG24 isjust not of sufficient quality for
our puUrposes.

3. Ashtec GPS3DF

The Ashtec 3BDFGPS is used to correct errors in the gyrocompass heading that are input to the
ADCP. Theconfiguration of thereceiver iscomplex, for JR28 it was configured with the settings
in table 2. Throughout the cruise the Ashtec worked reasonably well, but with frequent (but not
too serious) dropouts. The number of dropouts increased until Julian Day 023 when the Level
A died. Whilst the Level A was replaced there was no a shtec data for the period jday 023 1043
to 024 0033 (18 hours 50 minutes).

Table 2: The sub menu settings on the Ashtec 3DF GPS system (menu 4 and sub-menus)

POS 54:17.0S, 35:40,W,+0.0m
Alt known N

Ranger 0

Unhealthy SV N

Rec. Intv 20

Min no. Sv 4

Elev mask 10

Pdop mask 40

PORT A (not used)

nmea

off

real time off
VTS of f
baud 9600
PORT B (Level A logging)
nmea on
real time of f
VTS of f
baud 4800
OPTIONS PAT ON
1srate
Attitude Control Menu
max rms 8
search ratio 0.5
1 supdate Y
3 Sv search N
TAU TO Q R
Hdg 999 000 1.0e-2 1.0e-2
Pitch 020 000 4.0e-2 1.0e-2
Roll 020 000 4.0e-2 1.0e-2
Kalmann filter reset N

The coordinatesinthe following table are from a survey using the Ashtec software in Grimsby
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in September 1996. The port-aft antennais designated number 1, port-fwdis 2, stdb-fwdis3 and
stbd-aft is 4. The XY Z vectors have been adjusted so that heading isdefined by the direction
normal to the 1-4 baseline (i.e. that baselinehas'Y = 0).

Vector X(R) Y(F) Z(U)
1-2 2.955 4.751 0.0
1-3 11.499 4.754 0.0
1-4 13.227 0.0 0.0
offset 0(H) oP) 0(R)
Max cycle 0.2 cyc smoothing N
Max mag 0.08 Max angle 10

Our complex data processing procedure is designed with using the Ashtec to correct the
gyrocompass error in mind. There were three execs involved in the processing these are
ashexecO, ashexecl and ashexec2

ashexec.

purpose: This exec reads in data from the GPS3DF into pstar format

The programmes are
datapup - transfers the data from RV S binary files to pstar binary files.
pcopya - resets the raw data flag on the binary file.
pheadr - sets up the header and dataname of the file.

The output fileisin the form 28 ash < jday> .raw

ashexecl.
purpose: This exec merges the Ashtec data to the master gyro file from gyroexecO
The programmes are
pmerg?2 - merge the ashtec file with the master gyro file.
parith - calculate the differences in the ashtec and gyro headings (delta heading).
prange - force delta heading to lie around zero.
The output fileisin the form 28 ash < jday > .mrg

ashexec?.
purpose: This exec is complicated asit edits the merged datafile.
The programmes are.
datpik - reject all dataoutside the following limits
heading outside 0° and 360°
pitch outside -5° to 5°
roll outside-7° to 7°
attf outside -0.5t0 0.5
mrms outside 0.00001 to 0.01
brms outside 0.00001 to 0.1
delta heading outside -5° to 5°
pmdian - we remove flyersin delta heading of greater than 1° from a5 point mean.
pavrge - Set the data file to be on a 2 minute time base.
phisto - calculate thepitch limits.
datpik - further seledtion of bad data outside the following limits
pitch outside the limits created
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mrms outside the range 0 - 0.004
pavrge - again set the data file to be on a 2 minute time base.
pmerge - merge back in the heading data from the gyro from the master gyro file.
pcopya - change the order of the variables.

The output files are 28 ash < jday > .edit
and 28 ash < jday > .ave.

Wethen followed an elaborate manual editing procedure following the suggestions and written
notes of Raymond Pollard (S.0.C)) that is described in the ADCP data processing report.

4. Gyrocompass

The gyrocompassisafundamental datastream. It isused by theRV S programbestnav to derive
dead reckoning in the (very rare) absence of gps data - as well as beng used for ADCP
processing (ADCP report) and derivation of true wind velocity (ocean logger report). For JR28
the gyrocompass data was read in 12 hour chunks using the Unix exec gyroexecO

gyroexec():
purpose: This exec reads in the gyrocompass data and removes the inevitable bad data.

The programmes are.
datapup - transfers the datafrom RV S binary files to pstar binary files.
pcopya - resets the raw data flag on the binary file.
pheadr - sets up the header and dataname of thefile.
datpik - forces all data from the gyro to be between 0 and 360°.
The output fileisin the form 28 gyr < jday > .raw
The script also appends the day file to amaster file called 28 gyr O1.

5. Electromagnetic L og
The electromagnetic log gives thewater velocity relative to the ship in afore-aft direction. The
datawas read in 12 hour chunks using the very basic exec called emexecO

emexec.
purpose: This execreads in datafrom the electromagnetic log into pstar format.
The programmes are.
datapup - transfers the data from RV S binary files to pstar binary files.
pcopya - resets the raw data flag on the binary file.
pheadr - sets up the header and data name of thefile.
The output fileisin the form 28 eml < jday> .raw

6. Doppler Log

The Doppler log gives water velocity relativeto the ship in both the fore-aft and port starboard
direction. This vector information was read in as 12 hour chunks the using a simple exec
dopexecO.

dopexec(: This exec reads in data from the Doppler log into pstar format.

datapup - transfers the data from RV S binary files to pstar binary files,
pcopya - resets the raw data flag on the binary file.
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pheadr - sets up the header and data name of thefile.
The output fileisin the form 28 dop < jday> .raw
Daily Navigation Processing

As stated above the datawas read in as twice daily (12 hour) files; the time periods being either
from 0000 Z to 1159Z or 1200Z to 2359Z. Our primary navigation datawastaken fromthe RV S
file bestnav. This program uses the navigation datafrom various streams to construct afile with
30 second fixes. For JR28 the primary input to bestnav was the Trimble 4000 DGPS. In the
absence of DGPS data the Ashtec datawas substituted (essentially thisistheraw gps signal). In
the absence of thisdataaswell, position was constructed from dead reckoning usingthe EM Log
and the gyrocompass. This navigation file was read into a pstar file using the scrip navexecO.

navexecO.
purpose: This execreads in data from the bestnav stream into pstar format.
The programmes are.
datapup - transfers the data from RV S binary files to pstar binary files.
pcopya - resets the raw data flag on the binary file.
pheadr - sets up the header and data name of thefile.
posspd - here we calculate the east and north velocities from position and time.
papend - the output file is added to the master file.
pdist - we now recal culate the distance run variable.
pcopya - and take out the RV S calculated distance run.

The output master file was called abnv281 and was used for all pstar required navigation
information (i.e ADCP processing, true wind derivation, UOR data ect.).

Suggestions

The navigational instrumentation on the JCR is constantly going through large changes,
thankfullyfor the good. However thereisalack of documentation on the shipabout current “ best
configurations’ of such instrumentation as the Ashtec GPS3DF and the GLONASS. Therewas
also alack of documentation about the current set up of the systems. Thisshould berectified. In
addition, the SkyFix module has 4 ports: 1 isdedicated to the Leicaand another serves both the
Trimbleand G12 (the serial connection is split at thereceivers). There are therefore 2 ports still
available and perhaps it could be possible to provide the Ashtec GPS3DF with GPS SV range
correction data to increase our capabilities still further?

8.2 Conductivity, Temperature, Depth (CTD)

Summary

Inthisreport we give detail s of problems encountered and then the calibration routein detail for
the CTD data collected on cruise JR28. A full station lig isgiven in table 1. The route for the
calibration processisdetailedinfigure 1. Inall CTD stationsthe 2 dbar averages of the downcag
dataarereported asthe final product. In some casesthe 1 db and 3 db level are missing from the
final file. Inthese casesthe shallowest |evel with data present was copiedto these pressurelevels.

The CTD equipment
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The CTD unit used for the measurement program was the BAS Nell Brown MK 1l1b (seia
number 01 - 3838 - 1086). Themost recent calibraion had been carried out by Ocean Scientific
International from 4 July to 6 August 1997. The CTD was mountedin apurpose built framewith
a General Oceanics 12 position bottle rosette. On each position on the rosette was a 10 litre
General Oceanics sampling bottle controlled via a Generd Oceanics RMS MKV1 1015 - PM
controlling unit. The package wasal so fitted with a10 kHz pinger toenabl e accurate near bottom
approach. On two of the 10 L bottles were SIS temperature Sensors. These were in one pair
(serial numbers T716 and T717) and serial number T713 alone. After CTD 28ctd214 SIS
temperature sensor T717 failed and so was replaced with serial number T711.

Deployment of the CTD package was from the midships gantry and A-frame on a single
conductor, torque balanced cable. This CTD cable was made by Rochester Cables and was
hauled on the 10T traction winch. There were no problemsdeploying the CTD package as close
control was maintained with the gib arm and two hand lines by the ship’s crew whilst the
package was suspended above the surface.

CTD data were logged viaa Neil Brown Instrument Systems deck unit, model 1150, to a 386
Viglen PC running E.G. and G. Marine Instruments CTD data acquisition module version 2.02
control software, and alsotothe RV SABC systemthrough adedi cated microcomputer. TheCTD
level A, mainly through historical reasons, averagesthe data at this poirt to 1 second values and
passesthe datathrough asimple editing procedure. During thisediting procedurepressurejumps
of greater than 100 raw units (eg for the pressure transducer equivalent to 10 dB) are removed
alongwith spikesinindividual channelsthrough amedian sorting routine. T herate of change of
temperature change over 1 second is also calculated. These one second data are then passed to
the ship’s UNIX system and archived. Calibration routines are then applied to the data as
described below.

Problems
A Full list of problems encountered with the systemis givenin table 2.

The calibration of the CTD

As stated, the BAS Neil Brown MK 111b serial number 01 - 3838 - 1086 was used for al CTD
stations. This unit was calibrated by Ocean Scientific International using six temperature
standards, ten pressure standards and four conductivity standards and we use values from this
calibration for the pressure and temperature sensors. The conductivity sensor was calibrated
against in-situ salinity samples from the GO water bottles. We report 6 sets of coefficients for
the conductivity and thisis described in greater detail below.

Temperature calibration

Thetemperature calibration was derived by Ocean Scientific Internaional using six calibration
points between 0.6° and 26°C and was applied to the data through the following equation

NI I NGoway + avennx—o '4me + 1'01587X10_12me2 (1)

To allow for the mismatch in response times between the temperature sensor and conductivity
sensor, following the standard procedure, the temperature waslagged for thesalinity cal cul ation.
Thislag was achieved by adding afraction A of the rate of change of temperature that is output
from thelevel A (dT/dt) to the temperature. The temperature is then
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r =T+ A— 2)

From experiment the spiking in the derived salinity was minimized with A = 0.15.

Pressure calibration

A pressurecalibration derived by Ocean Scientific I nternational from 10pressuresbetween O and
5500 DB was applied through the following eguation

P = -687333 + 9.99769x10°2P_ - 1.6916x107°P 2 @)

Following King and Alderson (1994) the pressureswerethen modified by the addition of afactor
AP, to take into account the effect of temperature on the pressure sensor so that

P=P+ AP (4)

And AP is calculated from
AP = -04 x (Tlag - 20.0) (5)

Here 7,,, isalagged temperature in °C and is constructed from the CTD temperatures. We use
atime constant for the lagged temperature of 400 seconds and update the temperature following
the method put forward in King (1996). If T'isthe CTD temperatureandz,,, thetimeinterval in
seconds over which the temperature is being updated, and 7, our time constant of 400
seconds then the factor Wis

onst

t
W = exp(- %) (6)

const

and now

Tiag(t=1to%1gy) = Wx T (t=1) + (1 = W) x I(T=1 + t4,) (7)

We finally make an adjustment to the upcast pressure to take into account hysteresis in the
sensor. The extent of the hysteresis was calculated using aseries of laboratory measurements.
The hysteresis after a cast to 5500 m (which wedenote by dp5500(p)) isgivenintable3. These
values were derived from alaboratory caibration a IOSDL in 1994. Intermediate values are
found by linear interpolation. If the pressure of the cast is outside the values in table 3 then
dp5500(p) is set to zero. For a cast in which the maximum pressure reached isp,, . dbar, the
correction to the upcast CTD pressure (p,) is

P, = (dp5500(p) - (2

) * dp3500 (P, ))) (8)

max
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Salinity (conductivity) calibration

We first describe the principal of our method and then detail the steps. For this cruise we
calibrated the conductivity against in-situ samples collected with the GO multisampler rosette.
Once the conductivity of the CTD was calibrated, we derived salinity. A full data processing
route is detailed at the end of this report. In brief, first we applied a nominal calibration of the
form

cond = 1xcond, + 0.0 (9)

From the salinity samples, once successfully matched, we calculated the bottle sample
conductivityusing in-situ temperature and pressurefromthe CTD. From thisin-situ conductivity
we calculated the difference of the bottle conductivity (cord,) and CTD conductivity (cond,,, )
toderiveavalue AC. Wenow plot bottleconductivity (x variable) against AC (v variable). This
should give a straight line where from

y=mx + ¢ (10)

and we have

AC = mcond, + ¢ (11)

After rejecting suspect salinity samples weuse linear regression (the pstar program “cndcoef”)
to derive m and ¢ for AC.
Now, as

AC = cond, - cond,, (12)
the calibration codficientsfor the CTD conductivity are derived through substituting equation

(12) into (11), the CTD conductivities are now

cond,, = a + bcond (13)

and from the m and ¢ in equation (11)

(14)

and

b= (15)

These values for ¢ and b are output from the program “cndcoef” and are entered into the
calibrationfilesfor both the pstar and RV S system. The processing routeisthenrepeated and the
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new graph of AC against cond, gives the conductivity residuals, which should now be random
with amean of zero.

This calibration procedure doeshave afeaturein that aswe travelled from the north to the south
alongtheMaurice Ewing Bank section and moved into waterswherethe entirewater columnwas
of lower conductivity than the station used for theinitia calibration, the validity of the original

m and ¢ are called into question because of extrapolation. Accordingly we used different sets of

coefficientsfor a and » when the calibration broke down. These coefficientsare detailed in table
4.

After applying these calibration coefficientsto the relevant stations there is still aresidual drift
within the conductivity signal with time. For each station this drift isthe mean of the AC values.

AC = residual drift

From substitution into our original equations we can now remove this residual drift.

Salinity Samples

Twelve salinity sampleswere taken for all of the Maurice Ewing Bank CTD casts. For thecore
box stations twelve samples were taken from the 1000 m stations and eight samples from the
shallow inshore stations. This gave atotal of 455 samples. The salinity samples were taken in
200 ml medicine bottles, each bottle being rinsed twice before being filled to just bel ow the neck.
The rim of the bottle was then wiped with tissue, a plastic seal inserted and the screw cap
replaced. The salinity samples were then placed near to a salinometer which was sited in the
Radio Lab and left for a least 24 hours before measuring them. This allowed the sample
temperatures to equalise with the salinometer. The samples were then analysed on the BAS
Guildline Autosal model 8400 SN 45363. This salinometer was serviced and electronically
aligned by Ocean Scientific International in August 1997. The salinity samples were analysed
two stations at atime, and using three vials of standard seawater (batch P132, 1997). One via
of OSIL standard seawater was run through the salinometer at the beginning and end of each
stations samples to enable a calibration offset to be derived and check the stability of the
salinometer. Onceanal ysed the conductivity ratioswere enteredby hand into an Apple Macintosh
based EXCEL spreadsheet using software written by Dr Brian King (S.0.C.) before being
transferred to the UNIX system as described below. On Julian day 022 the cooling fan on the
back of the Autosal failed and the instrument overheated. The problem was cured for the rest of
the crui se by using atwel ve volt fan connected to an externd power supply.

The quality of the conductivity calibration procedure

After applying the calibration coefficients and adjusting for the residual offset AC, the salinity
of the bottle sample was differenced with the derived CTD salinity. After rejeding samples
detailed in table 5 the mean of the remaining samples was 0.000 with a standard deviation of
0.0019 psu. Intable 5 welist the conductivity calibration file number used for each station along
with theresidual offsets applied to the cast after calibration (AC). We can seeintable 5 that the
drift of the sensor is small.

Suggestions.
The most useful suggestion to makeisto point out that the BAS CTD unit is now very old and

we should be seriouslythinking of replacement toamore moderninstrument. Theinstrument has
been, and will continue to be used by both BAS and on STAP cruises. At the very least the PC
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should be updated to a new system. It also has to be noted that the organisation of space within
the UIC / Winch areais poor. When doing a CTD to near bottom there is a constantly moving
cyclewherethe operator movesfrom the PC the echo sounder PC. Thissituation could begreatly
cured by making sure that a replacement CTD unit was fitted with an altimeter. Basically the
same holds for the Autosal, it should be replaced. The instrument 20 years old and is seriously
showing signs of its age. The recent servicing from OSIL pointed out that the critical internal
temperature control electronics are barely within specification. On the basis of problems MLSD
have had withtheinstrument on JR26 (seereport) and thefailing of abasi ¢ el ectronic component
this cruise, it will continue to deteriorate and could seriously compromise our programmes.

The CTD processing route for JR28

Step 1: ctdexecO

Purpose: To read in the CTD data from the RV S stream.

The programmes are
datapup - input the datafrom an RV S stream (bas_ctd) into a pstar file.
pcopya - reset the raw data flag in the pstar file.
pheadr - set the header of the pstar file.

The output is 28 ctd $num .raw

Step 2: ctdexecl

Purpose: To calibrate the ctd data.

The programmes are
ctdcal - to apply anominal calibration to the ctd data.
mlist - to determine theon-deck pressure offset.
pcalib - remove the dedk pressure offsd.
peos83 - derive asigma0.

The output fileis 28 ctd $num
Also output is the data cycle at the end of the downcast. Record this value for step 8.

Step 3: sal.exec
Purpose: To read in the sample file from the mac to the UNIX system.
The programmes are
getexel.exec - reads data file from the mac
There aretwo files output. An asdi file called sam $num.txt,
and a pstar file sam $num.bot.
Thefile has six variables. These are bottle number, the salinity of the bottle, the salinity of the
duplicate and thethree thermomete values.

Step 4: ctdexec2

Purpose: To merge the bottle firing data to the sample data.

The programmes are
mrkcal - create an ascii file containing 10 s averages of the databefore bottle firing.
sed - here we use a sed script to clear unwanted information from the ascii file.
pascin - read the ascii bottle firing datainto a pstar file.
pcopya - COpy in six t extravariables to the firing file.
ppaste - paste the six variables from sam$num.bot into the firing file.
peos83 - calculate in-situ conductivities of the salinity samples.
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parith - calculate conductivity residuals (AC above).
mlist - get aquick and dirty plot of AC vs cond, .

The output fileisin the form 28 sam $num .cond

The exec requires 12 bottle firing levels to run successfully. For some of the CTD stations - in
particular the shallow stations, more than one bottle was closed at each level. Therefore we end
up with anascii filefrommrkcal with lessthan twelvelevels. Theexec will detect thisand finish
cleanly. To cure the problem we must manually edit the ascii file from mrkcal (cal_output) and
copy themissing levelsin. For exampleif wefired five bottlesat 150 m we copy the 150 m level
in cal_output four timesto givefivelinesin ca_output for the 150 m level. Y ou must then run
“ctdexec2_fix” to run the exec from the point at which the sed operates on the ascii file.

Step 5: Determine the individual ctd offset
Use phisto to calcuate residual AC for the station. This value of AC isthe input for ctdexec3.

Step 6: ctdexec3
Purpose: To add the AC offset for the station.
The programmes are
pcalib - add the AC offset to 28 ctd $num
peos83 - derive asdinity from the new conductivity.

The output of the exec isin the form 28 ctd $num.cal

Step 7: Find the start of the downcast

Here we use mlist on the file 28 ctd $num.cal to list the variables pressure, temperature and
salinity to find the start of the downcast. In the standard operating procedure (see appendix N)
the package should enter the water and descend to approximately 10 DB. After a couple of
minutes the package will be brought to the surface (pressure will decrease) before descending.
The data cycle at which the pressure is aminimum (but > 0) and salinity does not go to zerois
recorded as the start data cycle.

Step 8: ctdexecs
Purpose: To get the final output from the ctd data
The programmes are

pcopya - use the data cycles from step 2 and step 7 to copy out the downcast.

peos83 - derive apotential temperature (6) and potentid densty (o,).

pmdian - remove largespikes from individual data streams.

pintrp - interpolate missing data removed by pintrip.

psort - sort the down castinto afile containing only increasing pressure (28 ctd $num.1hz).
pavrge - create 2 dbar averages of the .1hz file.

pintrp - remove missing data from the 2dbar file (usually none).

The output files from the exec are 28 ad $num .1hz for the sorted 1 second down cast
and 28 ctd $num .2db for the 2dbar averaged file.

Step 9: samexecO

Purpose: To create a sample file with the corrected CTD data and calculate residuals. This step
issimilar to step 4, ctdexec2

Programmes
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mrkcal - create an ascii file containing 10 s averages of the data before bottle firing.

sed - use a sed script to clear unwanted information from the ascii file.
pascin - read the ascii bottle firing data into a pstar file.

pcopya - COpy in six extravariables to the firing file.

ppaste - paste the six variables from sam$num.bot into the firing file.
parith - calculate salinity residuds (AS).

There are two output files 28 sam $num .final

28 sam $num .offsets

The same problem that exists with ctdexec2 when there are less than 12 bottle levelsexists for
samexecO. You must edit the ascii file (cal_output) in the manner described above and run
“samexecO_fix” to successfully run the exec.

and

Step 10: plot the data

We use a programme such as plotxy to plot the temperature, salinity and potential density of the
CTD data. A hardcopy of the datais not required at this stage What we are looking for isto see
if there are any unrealistic density inversions in the regions of high temperature and salinity
gradients at the surface. If there are such inversions move onto step 11.

Step 11: plxyed
Here we use the pstar interactive editor to remove the spikes identified in step 10. This editor
replaces the bad data points with missing data.

Step 12: ctdexec5
Purpose: To remove the missing data from step 12
The programmes are

pintrp - interpolate across the bad temperature and salinity data.

peos83 - re-derive potential temperature (0) and potentia densty (o).

The output fileis again called 28 ctd $num .2db

TABLES

Table 1: A full Station list for JR28

Event identifier Jday Time Lat Lon Cast Water
(hh:mm) depth depth
(m) (m)

28ctd001 test 16 11:20 -49.1435 -47.8320 2032 5867
28ctd006 GC1 17 08:35 -47.8812 -43.3402 206 5614
28ctd008 MEB1 17 09:30 -47.8824 -43.3345 4620 5615
28ctd012 MEB2 17 15:55 -48.1784 -43.1415 1025 6005
28ctd016 MEB3 17 20:10 -48.4629 -42.9270 4464 5760
28ctd021 MEB4 18 03:31 -48.7391 -42.7618 2049 5958
28ctd026 GC2 18 08:38 -49.0363 -42.5797 209 5639
28ctd028 MEBS 18 09:25 -49.0376 -42.5774 2045 4822
28¢td033 MEBG6 18 14:07 -49.3284 -42.3839 1023 5329
28ctd038 MEB7 18 18:22 -49.6129 -42.1790 1023 2102
28ctd043 MEBS8 18 22:43 -49.9013 -41.9583 1019 1767
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28ctd048
28ctd052
28ctd057
28ctd059
28ctd064
28ctd069
28ctd074
28ctd080
28ctd084
28ctd090
28ctd094
28ctd099
28ctd101
28ctd106
28ctd111
28ctd116
28ctd118
28ctd120
28ctd125
28ctd133
28ctd142
28ctd149
28ctd153
28ctd162
28ctd170
28ctd180
28ctd189
28ctd190
28ctd197
28ctd201
28ctd205
28ctd212
28ctd214
28ctd223
28ctd231
28ctd242
28ctd249
28ctd251
28ctd261
28ctd269
28ctd276

MEB9
MEB10
GC3
MEB11
MEB12
MEB13
MEB14
MEB15
MEB16
MEB17
MEB18
GC4
MEB19
MEB20
MEB21
GC5
MEB22
AC1
E12N
E12S
E22S
GC6
E22N
E32N
E32S
E42S
GC7
E42N
E52N
AC2
W12S
GC8
W12N
W22N
WwW22s
W32S
GC9
W32N
W42N
W42S
W52N

19
19
19
19
19
19
20
20
20
20
21
21
21
21
21
21
21
22
24
25
25
26
26
26
27
27
28
28
28
29
30
31
31
31
32
32
33
33
33
34
34

03:15
07:43
11:56
12:45
18:27
23:18
05:07
10:37
15:00
20:38
01:21
06:57
07:45
12:15
18:15
22:24
23:05
11:24
22:45
05:10
22:07
03:29
04:47
21:53
03:39
22:00
02:41
03:29
17:57
11:20
21:58
02:53
03:41
21:50
03:49
22:09
03:02
03:51
21:30
03:24
13:32

-50.1867
-50.4639
-50.7546
-50.7394
-51.0376
-51.3025
-51.6148
-51.9047
-52.1597
-52.4638
-52.7462
-53.0413
-53.0406
-53.3190
-53.6053
-53.8934
-53.8938
-54.1585
-53.8602
-54.0759
-54.2453
-54.0402
-54.0421
-54.1868
-54.3904
-54.5388
-54.3324
-54.3293
-54.3575
-54.1585
-53.8200
-53.4639
-53.4662
-53.4319
-53.7872
-53.7508
-53.3963
-53.3946
-53.3619
-53.7119
-53.1454

-41.7367
-41.5285
-41.2866
-41.2803
-41.0361
-40.8197
-40.6077
-40.3851
-40.1602
-39.8949
-39.6446
-39.4026
-39.4082
-39.1566
-38.9014
-38.6550
-38.6590
-36.7003
-35.4025
-35.9182
-35.7333
-35.2168
-35.2259
-35.0475
-35.5362
-35.3857
-34.8759
-34.8791
-34.4455
-36.7004
-38.8786
-38.9896
-38.9942
-38.6988
-38.5836
-38.2793
-38.3954
-38.4008
-38.0830
-37.9679
-37.8240

1014
1020
202
2027
2042
2997
3076
1021
3054
1024
3077
205
1024
3070
1023
143
163
47
1023
204
204
204
1449
1023
263
163
205
1022
3831
45
194
206
1026
1025
199
183
204
1023
1020
125
1022

1412
1712
2359
2313
2863
3475
3794
3768
3783
3796
3791
3816
3809
3691
1200
184
181
53
2601
218
229
2063
2052
2851
274
184
1814
1825
3794
65
221
3029
3038
3505
210
217
2922
2951
2667
137
3359

Table 2: Full list of CTD problems.
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Station event number Identifier Problem
008 MEB 1 Level A Reset.
012 MEB 2 Deepest bottle did notfire.
190 E42N Bottles 7 and 8 screw caps loose on sampling.
214 W12N Thermometer T717 failed, replaced with number T711

Table 3: The table of hysteresis corrections in the pressure sensor

p (dp) dp5500(p) db
0.0 0.0
100 2.7
200 39

1000 5.9
1500 6.3
2000 5.8
2500 57
3000 5.1
3500 45
4000 3.7
4500 24
5000 15
5500 0.0

Table 4: Calibration coefficients used for the conductivity calibration

Calibration number a b From station
-0.090969985 0.919640274 28ctd001
2 0.009260414 0.916684766 28ctd012
3 -0.128060504 0.923098032 28ctd016
4 -0.028106422 0.917735400 28ctd069
5 -0.064944782 0.918845750 28ctd084
6 -0.029766267 0.917756613 28ctd111
Table 5: Calibration summary for CTD stations on JR28
Station event number Identifier Offset Rejected bottles Calibration file
28ctd001 Test cast -0.0005 11, 12 1
28ctd006 GC1 0.0011 2
28ctd008 MEB1 0.0011 9 2
28ctd012 MEB2 0.0000 2
28ctd016 MEB3 0.0000 1,11 3
28ctd021 MEB4 -0.0018 2
28ctd026 GC2 -0.0031 2
28ctd028 MEB5 -0.0031 2
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28ctd033
28ctd038
28ctd043
28ctd048
28ctd052
28ctd057
28ctd059
28ctd064
28ctd069
28ctd074
28ctd080
28ctd084
28ctd090
28ctd094
28ctd099
28ctd101
28ctd106
28ctd111
28ctd116
28ctd118
28ctd125
28ctd133
28ctd142
28ctd149
28ctd153
28ctd162
28ctd170
28ctd180
28ctd189
28ctd190
28ctd197
28ctd205
28ctd212
28ctd214
28ctd223
28ctd231
28ctd242
28ctd249
28ctd251
28ctd261
28ctd269
28ctd276

MEB6
MEB7
MEB8
MEB9
MEB10
GC3
MEB11
MEB12
MEB13
MEB14
MEB15
MEB16
MEB17
MEB18
GC4
MEB19
MEB20
MEB21
GC5
MEB22
E1.2N
E2.1S
E2.2S
GC6
E2.2N
E3.2N
E3.2S
E4.2S
GC7
E4.2N
E5.2S
W1.2S
GC8
W1.2N
W2.2N
W2.2S
W3.2S
GC9
W3.2N
W4.2N
W4.2S
W5.2N

-0.0036
-0.0031
-0.0040
-0.0033
-0.0035
-0.0027
-0.0027
-0.0029
0.0000
0.0025
0.0009
-0.0006
0.0002
0.0012
-0.0001
-0.0001
0.0019
0.0000
0.0001
0.0001
0.0008
0.0016
0.0014
0.0002
0.0002
0.0012
-0.0002
0.0005
0.0005
0.0002
0.0022
0.0009
0.0012
0.0012
0.0009
-0.0004
0.0008
-0.0020
-0.0020
0.0000
0.0020
-0.0001

10,11
12

12

6,9

11

1,7

7,10
10

8,9 12
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Figure 1: The CTD pracessing path
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CTD Appendix A: Bottle depth information

MEB transect bottle levels

Station Water

depth
WP1 5757
Wp2 5942
WP3 5712
WP4 5894
WP5 4503
WP6 4821
WpP7 1901
WP8 1684
WP9 1362
WP10 1767
WP11 2254
WP12 2018
WP13 3578
WP14 3694
WP15 3689
WP16 3710
WP17 3715
WP18 3712
WP19 3730
WP20 3498
WP21 1236
WP22 170

Cast
depth

4500
1000
4500
2000
2000
1000
1000
1000
1000
1000
2000
2000
3000
3000
1000
3000
1000
3000
1000
3000
1000
160

Bottle Levels

4500, 2500, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
4500, 2500, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
2000, 1500, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
2000, 1500, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
2000, 1500, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
2000, 1500, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
3000, 2000, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
3000, 2000, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
3000, 2000, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
3000, 2000, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
3000, 2000, 1000, 600, 200, 150, 125, 100, 80, 60, 40, 20
1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
160, 150, 150, 125, 125, 100, 100, 80, 60, 40, 20, 20

Bottle levelsin bold have reversing thermometers on them

Core Box CTD sampling strategy

There are three types of CTD stations

1) shalow
2) deep

3) Geoff Cripps specials.

Type 1: SHALLOW

These are at theinshore end of a UOR leg. The water depths will typically be aound 200 m.
The cast isto go to 10 m off the bottom. Bottles are to be closed at
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bottom, 5 at 150, 125, 100, 80, 60, 40, 20
There should be Eight salt samples taken. One from each bottle level (i.e no duplicates).

Type 2: DEEP
These are at the offshore end of the UOR leg. Water depths will typically be over 2500 m.
The cast isto go to 1000. Bottles are to be closed at

1000, 800, 600, 400, 200, 150, 125, 100, 80, 60, 40, 20
samples are to betaken from the all twelve levels.

Type 3: GEOFF CRIPPS SPECIAL

These are wherever Geoff needs them but are only to 200 m. Typically he needs six bottles
closing at 200 m and six bottles at 30.

We do not take salt samples from these stations.

Appendix B: A Standard operating procedure for the BAS Neil Brown Mk III CTD unit
Mark Brandon, ML SD Pat Cooper, ETS.

Atthe CTD
Check the package is ready for deployment - i.e all the rosette bottles are both empty and
cocked and screw valves at the top of each bottle are shut. Ensure protective cgp is removed

from temp/salinity probe. Set the reversing thermometersto sample.

IntheUIC

1) Make sure the unit source selector above the CTD PC is switched to CTD.

2) Switch on the CTD PC, the EG+G software will automatically load.

3) Fill inthe CTD form whilst the PC is booting up.

4) set the Level B terminal to show data for the bas_ctd data stream. Set the commentsto be
on for the bas_ctd.

5) Switch on the CTD deck unit. (Bottom unit to right of PC - silver front panel with digital
display. Switch “source” should be “direct”. Switch “Audio” should be * off”. White switch
should be set to “on”). The unit should start whirring and light up.

6) Switch the Level A stream on. (Grey unit labdled “Data Transfer Switch” above deck
unit).

7) Check datais scrolling on the Level B terminal.

8) Check at least one “Bas_ctd clock correct” message prints on the Level B screen.
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9) Switch clock input to off. (Silver faced unit to right of Level A switch labelled ESW-225.
Put switch in position 2).

At the PC

To use the PC software you can move along the top of the menu’ s with the left and right
keyboard arrow. The only important menu’sis the “ Settings” menu.

10) Select the “ Graph Set up” screen in the “ Settings Menu”.

11) Select the axeslimits using the up and down arrows keys. Enter the correct axes limits. It
isagood ideato add an additional 100 m to the depth of the cast for the pressure axes.

12) To leave this form press F2 which means “read form”.

13) Go to the “Acquisition Menu”. “Deploy Instrument” will be highlighted. Press return.
14) Press Space Bar on PC to start PC logging.

15) Switch on Rosette Control Unit. (Black unit beneath Level A switch and clock. Switch on
RHS, a bright red light and a green light should come on).

CTD can now be deployed

16) Notify winch operator tha CTD isready for deployment.

17) Deploy the CTD to 9 m depth. NOTE TIME IN WATER ON LOGSHEET.

18) Wait 2 minutes for package to “acclimatise”.

19) Depending on conditions bring the CTD as close to the surface asis safe.

20) Start loweringthe CTD increasing to a maximum rateof 60 m/min. NOTE TIME START
DOWN ON LOGSHEET.

At the Bottom

21) NOTE RELEVANT DETAILS ON LOGSHEET.

22) Press control F10 on the PC.

23) Press return twice to get past unnecessary inputs.

24) Press“y” for “acquire data on the upcast”, and then press space bar.

25) press F10 to pause the PC

26) switch off theLevel A datastream.

27) Fire one rosette bottle - light on the rosette control unit will go from green to orange.
28) When the CTD deck unit digital display is stable switch the Level A data stream back on.
29) Check data stream on Level B monitor.

30) Press space bar on PC.
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On the upcast
31) At each of the chosen levels for water samples, stop the package a that level and letit sit

for 1 minute, turn off the level A and fire abottle. (If the bottle has a reversing thermometer
attached, the package isto sit far 30 seconds after the bottle has been closed)

32) press F10 to pause the PC

33) switch off theLevel A datastream.

34) Fire one rosette bottle - light on the rosette control unit will go from green to orange.

35) When the CTD deck unit digital display is stableswitch the Level A data stream back on.
36) Check data stream on Level B monitor.

37) Press space bar on PC.

38) Repeat until ALL bottles are closed.

39) Do not bring the package out of the water without firing all therosette bottles.

At the End of the Cast

40) press control F10 on the PC followed by a couple of returns to avoid unnecessary inputs,
and then “escape’ to leave the software.

41) Switch off theLevel A datastream.

42) Switch on the clock (to position 1).

43) Switch off therosette control unit.

44) Switch off thedeck unit.

45) Inform the watch leader that it isall done.

At The CTD package

1) Read reversing thermometers.

2) Using one sample crate per CTD cast, take one 300 ml sample of water from each bottle.
Note carefully the sample and bottle numbers on the log sheet.

3) Place the sample crate in the prep lab and stow next to the salinometer for analyss.
Troubleshooting

There is not data scrolling on the Level B monitor
1) Check Monitor is switched to show datafor bas_ctd.
2) Check Level A data stream switchis®on”.
3) Make sure clock switched off.
Switch off Level A data switch
Press red reset switch on the CTD Level A (unit above data switches labelled “ Quarndon
Systems”).
Wait 30 seconds
Switch on clock
Wait until you see a clock correct message on the level B monitor
Switch on Level A data stream
4) If data still does not scroll onthe Level B terminal seek technical assistance.
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WARNING

WHEN THE CTD ISON DECK AND THE ROSETTE POWERED UP,
THE INSTRUMENT IS DANGEROUS

KEEP PEOPLE CLEAR OF THE CTD CONTROL EQUIPMENT

8.3 Expendable Bathymetric Thermograph (XBT)

Summary

During JR28 atotal of 47 XBT probes were deployed. These probes were kindly supplied by the
Hydrogragphic Office, Taunton. The probes were deployed in two phases, firstly one type T5
between CTD stations, on the Maurice Ewing Bank Section, and every two hours on the return
from South Georgiato Stanley. In general the probesgave excellent data. There was one problem
with the system & the start of the Maurice Ewing Bank section which was cured when aloose
earth lead was re-attached to the system cortrol unit.

System and procedure

The XBT system on the RRS James Clark Rossconsists of two distinct parts: The deck system
and the computer system. The deck system currently consists of a Sippican hand hdd Launcher
andthe XBT probes. Beforeusethe XBT probeswere stored on deck intheir cardboard cratesand
lashed to a palette to allow the temperature shock as they enter the water to minimised. The
computer system consists of an stand alone 286 PC Running Sippican MK 9 Data Acquisition
System software at version 5.2, connected to aMK 9 Digital XBT System Deck Unit running on
115 V. Both software and deck unit were manufactured by Sippican Ocean Systems, MA. The
deployment of XBT probesisa?2 person job and all deployments followed the procedure written
by Brandon and Cooper (1996). A full list of XBT deploymentsisgivenin table 1.

The data route

At each deployment the pc software produced araw datafilewith an extension® sip”. All of these
fileswill be returned to the Hydrographic Office on return. Theraw data file was transferred to
ascii file containing depth and temperaure using the Sippican Mk9 Post Trace Analysis
Application Version 3.2 (December 1990). Asthe 286 PC isnot on the ships network, these ascii
fileswere copied toaDOS disk and transferred to the Unix system using*“ftp”. Oncein the Unix
system the files were converted to pstar format using the ¢ shell script “xbtexec0". The position
inthe XBT filewasthen corrected to the position from the Trimble DGPS (see navigation report)
at the actual time of launch using the script “xbtpos’. Finally the data were edited using the
interactive PSTAR programme plxyed.

Problems
Theonly problemwith the syatem wasat thefirde XBT when therewere three succussivefailures.
Thisproblem wastraced to aloose earth |lead onthedeck unit. Theunit then functioned perfectly.

Suggestions

The XBT system is geting a lot of use, in this season at least 300 XBT probes have been
launched. With this degree of use, update of the system should be considered. For modifications
to the existing system the cable to the XBT launcher should be lengthened by at least 10 m. To
greatly improve our system we should aim to have a hull mounted launcher fitted to one of the

38



stern quarters- with the option of using the hand launcher if seaconditions makethe hull mounted
launcher unsatisfactory. We should be looking at a more modern system as the current oneis 8
years old and has apparently not been updated.

Table 1: XBT deployments during JR28

Event Jday hh:mm Lat (°) Lon (°) Water Depth (m)
28xbt019 018 01:37 -48.2150 -44.4640 3782
28xbt024 018 06:55 -48.9015 -42.6840 5995
28xbt031 018 12:34 -49.1891 -42.4821 5126
28xbt036 018 16:47 -49.4644 -42.2919 4831
28xbt041 018 21:.04 -49.7660 -42.0717 1915
28xbt046 018 16:47 -50.0439 -41.8666 1567
28xbt050 019 06:00 -50.3298 -41.6444 1453
28xbt055 019 10:16 -50.6200 -41.4096 2039
28xbt062 019 16:41 -50.9029 -41.1683 2596
28xbt067 019 21:46 -51.1935 -40.9304 3168
28xbt072 020 03:35 -51.4819 -40.7091 3817
28xbt077 020 08:47 -51.7444 -40.5052 3765
28xbt082 020 13:22 -52.0349 -40.2697 3775
28xbt088 020 19:00 -52.3102 -40.0321 3799
28xbt092 020 23:29 -52.6149 -39.7611 3791
28xbt097 021 05:16 -52.8972 -39.5248 3800
28xbt104 021 10:28 -53.1757 -39.2786 3876
28xbt114 021 20:55 -53.7414 -38.7856 337
28xbt280 035 21:01 -53.8047 -39.1846 342
28xbt281 035 22:54 -53.6343 -39.8362 2343
28xbt282 036 01:03 -53.4123 -40.5520 2302
28xbt283 036 01:09 -53.4032 -40.5860 2339
28xbt284 036 03:00 -53.2479 -41.1444 2215
28xbt285 036 04:58 -53.0920 -41.6900 2217
28xbt286 036 07:01 -52.9978 -42.2591 1849
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28xbt287 036 08:59 -53.0036 -42.8932 1986

28xbt288 036 10:55 -53.0015 -43.5822 1921
28xbt289 036 13:03 -52.9996 -44.3378 2368
28xbt290 036 15:05 -53.0020 -45.1080 2288
28xbt291 036 17:04 -53.0026 -45.8601 2367
28xbt292 036 18:54 -52.9973 -46.5427 1805
28xbt294 036 20:51 -52.9927 -46.8084 2227
28xbt295 036 22:59 -53.0002 -47.5505 2657
28xbt296 037 00:58 -52.9949 -48.2714 3050
28xbt297 037 03:00 -52.9948 -48.9628 3121
28xbt298 037 05:02 -52.9918 -49.6899 2590
28xbt299 037 07:00 -53.0106 -50.3561 2504
28xbt300 037 09:03 -53.0022 -51.0314 2751
28xbt301 037 10:59 -53.0151 -51.6818 2831
28xbt302 037 12:58 -53.0063 -52.3445 2754
28xbt303 037 15:02 -52.9999 -53.0172 3170
28xbt304 037 17:00 -53.0052 -53.6549 3116
28xbt305 037 19:07 -53.0064 -54.3000 2910
28xbt306 037 20:59 -52.9362 -54.7135 2418
28xbt307 037 22:56 -52.9282 -55.3027 2340
28xbt308 038 01:02 -52.6452 -55.8999 1860
28xbt309 038 02:12 -52.4717 -56.2194 1430

8.4 Underway Monitoring - Oceanlogger

Standard processing scripts for dealing with oceanlogger data are given in Appendix ato H
following this section.

Appendix A: JR26_ocean

HEHHHHH R
JR26_ocean

Descri ption:
Hell man - this is exec is going to do it all (I hope)

HHIFHFHHFH
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Processi ng steps:

STEP_01: run ocl execO

STEP_02: run ocl execl

STEP_03: plot the daily ocean file
STEP_04: plot the daily net file

Version Date Aut hor Description

01 MAB original and | suspect the only EVER version!

NEXT 2?02?21 ?? ?2?7? please fill in the details here

#
#
#
#
#
#
#
# History:
#
#
#
#
#
#
#

AR R R R B R R R R R R R TR R T R R

EChO noon

echo " This exec will run the 2 daily oclexecs and plot the data "

echo " For one JDAY "
Al'l you nust do is enter the Jday "

echo -n " Continue (y/n)? "
set ans = $<
if ($ans !'= "y") exit

echo
echo " "

echo " "

echo " "

echo -n "Please enter the Jday in the form (N)
set jday = $<

touch JR26.tal k
echo " "
echo " Step 01: reading in the oceanl ogger for

ocl execO >> JR26.tal k << !
y

$j day

!

if ($status !'= 0) then
echo " Problemreading in oceanl ogger data"
exit

endi f

echo " "
echo " Step 02: tidying up the data "

ocl execl >> JR26.tal k << !

Y
$j day

if ($status !'= 0) then
echo " Problemtidying the data "
exit

endi f

echo

day $jday "

echo " Step 03: Plotting out the ocean data for day $jday "

ocean_plot >> JR26.talk <<!

Y
$j day
|

if ($status !'= 0) then
echo " Problemplotting the ocean data
exit

endi f
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echo

echo " Step 04: plotting the net data for day $jday "

met_plot >> JR26.talk << !

Y
$j day
!

if ($status !'= 0) then
echo " Problemplotting the net data "
exit

endi f

flocean0 >> JR26.tal k << !
y

$j day

|

if ($status !'= 0) then
echo " Problemrunning the flocean0 stuff
exit

endi f

/bin/mv JR26.tal k $j day. oceanl ogger . out put

echo " "
echo " That is the and of JR26_ocean "
echo " "

echo " | suggest you go through it and pick up the pieces

echo
echo
echo
echo " **%*x The End **** "

exit

These pieces are stored in a file called $jday. oceanl ogger. out put
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Appendix B: oclexec0

HUHHHHHHHHH BB H B H TR R R R R R R R R R R R R R R R R R R R R
ocl execO

Descri pti on:
read in and performprelimnary processing on oceanl og data

Processi ng steps:

STEP_ 01 read in data fromrvs fornat
STEP_02

STEP_03 create archive copies

Hi story:

Ver sion Date Aut hor Description

00 SGA origi nal version

01 29/ 11/ 96 MAB Dr ake Passage R96 (JR16)

02 10/ 12/ 96 MAB JR17 - to convert to BAS conventions

03 17/ 10/ 97 NMAB JR25 - brought up to the JR25 conventions
NEXT 2?1?21 ?? 2?7 Pl ease nake a note of your changes here -

using as many |lines as necessary.
If the changes are substantial perhaps a new
exec m ght be better?

HEHHFHFHFHHFEHHEHHHHHHHHHFHFHHR

B T T L L Ly L T I A TR A
HH#HHAAARR | ni ti al | sati on ###AH#BHHHHHHBHHHHHHBHHHHHHHBHHHHHHH

# check directories
echo " "
echo " "
echo " "

if ($?P_OCL) then
echo "changing directory to P_OCL: $P_OCL"
cd $P_OCL
endi f
echo " "
echo

# set up variables and files

/bin/rm-f ocltnp
/bin/rm-f ocl execO.talk
touch ocl execO. tal k

BRI R R R R R R R R R R AR

Hipi#HHH#E Cet information fromthe user #AU#HH#HHHBHHSHEHIHHRY

echo "> This exec will require the followi ng information:"
echo "> the jday of the oceanlog file nunber"

echo " "

echo " "

echo -n "> Continue (y/n)? "

set ans = $<

if ($ans !'= "y") exit
#

echo " "

echo " "

echo -n "* Pl ease enter the Jday numnber "

set num = $<

if ( -e ${CRU SE}ocl $Snhumraw ) then
echo "* The file ${CRU SE}ocl $numraw al ready exists. I|f you nean"
echo "* to overwite it, you nust renmove it first."
exit

endi f
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if ( $num < 100 && $num >= 10 ) t hen
set num = 0${nunt
endi f

if ( $num>= 0 & $num < 10 ) then
set num = 00${nun}

endi f
set start = 97%{nun} 000000
set stop = 97%{nun} 235959
echo " "
echo $start
echo $stop
echo " "
set start = "-s"$start
set stop = '-e' $stop
set rvs_fil = oceanl og

set rvs2 = anenom

BHAABHHRHHABHHHHHHRHHA R H AR H TR AR H AR R
#Hit#HHHHH## Mai n processi ng st eps ####HHHHHTHHHHHHHHHHHHHHHHE
BHAABHHRHHABH AR HHRHH AR H AR AR H AR R

HoHoH HH

H* H

STEP 01

read in fromrvs fornmat file - set of variables in RVS file
check this list against the var nanes - rvs command 'vari abl es
the variable "time' is automatically supplied as the first
variable in the output file

echo "> running datapup for the oceanl ogger"”

dat apup $start $stop $rvs_fil ./ocean.raw -

if ($status != 0) then
echo "> *** probl emrunni ng datapup ***"
exit

endi f

reset raw data flag

echo "> runni ng pcopya"
cat << ! | sed 's/”" /1" | pcopya >> ocl execO.tal k
ocean. r aw

y
/
/
/

if ($status !'= 0) then
echo "> *** probl emrunni ng pcopya - see ocl execO.tal k ***"
exit

endi f

HHHBHBHIRH B H IR H R R R R R R R AR R
# STEP_02 - Read in the anenoneter data

#

#

echo
echo "> Running datapup for the anenoneter
dat apup $start $stop $rvs2 ./anemomraw -
if ($status !'= 0) then

echo "probl em runni ng datapup "

exit
endi f

Reset raw data fl ag
pcopya >> ocl execO.tal k << !

anenmom r aw

y
/
/
/



if ($status !'= 0) then
echo "probl em runni ng pcopya - see ocl execO. tal k"
exit

endi f

sHgHgRg Ry Ry Ry Rnngnnn e ey
# STEP_03 nerge the data files together
echo " "

echo " nmerging the two files together on time "
echo " "
prerge >> ocl execO.tal k << !
ocean. raw
ocltmp

tine atenp sstenp par tir fluor flow press cond tstenp /
anenom r aw

tinme wind_spd wind_dir /

!

if ($status != 0) then
echo "probl emrunni ng pcopya - see ocl execO. tal k"
exit

endi f

HHHBHBHHRHBHIHH BB AR R R R AR AR
# STEP_04 Now set the header information

#

#

echo "> Runni ng pheadr"

print_dat nam ocl tnp ol d

cat << ! | sed 's/”" /1" | pheadr >> ocl execO.talk
ocltnp

y
1

${ CRUI SE} ocl $num
2

oceanl og

shi p

$SHI PNANMVE
$CRUI SE

5 seconds
/

/

y

if ($status != 0) then
echo "> *** probl emrunni ng pheadr - see ocl execO.tal k ***"
exit

endi f

ping -FD ocltnp

HHHH R BB RHHHH TR H TR R R R R R R R
# STEP_03
# Just renane the data

Ibin/my -f ocltmp ${CRU SE} ocl $num r aw
#HH##HH#HH Keep directories tidy ########HHAHHHTHTHHH TR
/bin/rm-f ocltnp
/bin/rm-f anenom raw
/bin/frm-f ocean.raw
/bin/frm-f oclexecO.talk

echo "> file created: ${CRU SE}ocl $numraw "
pi ng - FD ${ CRUI SE} ocl $num r aw

#Hi#HHH#HHRE The End ###SHHHHHHH R HH PR

echo
t he_end:

echo "> end of ocl exec0Q"
exit
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Appendix C: oclexecl

HHRH R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
ocl execl

Descri ption:

This is an exec to despi ke the conductivities, calculate

the salinities,

average it all and then merge in the navigation.

was put together fromthe "ol d" tsgexecl by Mark Brandon (BAS)

Fi |l es produced:

HHEHBFHFHFHFEFEHFEHEHEHHHHHHHHHHFHFHR

${ CRUI SE} met $num r aw The neterol ogi cal data

${ CRUI SE} ocl $num The slightly cleaned surface data (with salt)

${ CRUI SE} ocl $num 2mi n as above + 2nin average + gps navigation

Mai n processing steps:

STEP_O1 Copy out the ocean | ogger data

STEP_02 Copy out the net data

STEP_03 Tidy the conductivity (only using pndian)

STEP_04 Calcul ate the salinity

STEP_05 average the data into 2 minute bins then nerge in navigation

Hi story:

Versi on Date Aut hor Description

00 13/ 11/ 96 M A B

Oiginal version, Drake Passage JR16
# 0 1 10/ 12/ 9 6 M A B
JR17 Converted to BAS conventions
# 0 1 17/ 10/ 97 M A B
JR25 Updated to keep up with the tines
#

NEXT 2?12?21 ?? 2?2?72 Pl ease nake a note of your changes here

- using as many lines as necessary. |If

the changes are substantial perhaps a
new exec mght be better?

HHHFHR

BRABHHH A B R A R R R R AR B R A R AR R SRR R a8

# Set up variables and files
# check directories

echo " "

echo
echo

if ($?P_COCL) then
echo "changing directory to P_OCL: $P_COCL"
cd $P_OCL
endi f
echo " "
echo

/binfrm-f oclexecl.talk
touch ocl execl.tal k
set output = oclexecl.talk

HHHHHBHHHHBH BB R BB R R A AR R R
#i#HHH##AE Get information fromthe user ######HHHHHHHRHHHHHY
echo "> This exec will require the follow ng information:"
echo "> The Jday of the oceanl ogger file "
echo -n "> Continue (y/n)? "

set ans = $<
if ($ans = "y") exit

# File sequence nunber. This may need to be changed from
# time to tine.
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echo -n "Enter the JDAY 2
set num = $<

if ( $num < 100 && $num >= 10 ) t hen
set num = 0${nun}
endi f

if ( $num>= 0 & & $num < 10 ) then
set num = 00${ nun}
endi f

HURHH R R R R R R R R R R R
# STEP_O1 copy out the ocean data
#
echo "
echo " Copying out the ocean data "
pcopya >! $out put <<!
${ CRUI SE} ocl $num r aw
n

${ CRUI SE} ocl $num raw. t np
tinme sstenp tstenp cond flow fluor flow/
/
/
!
if ( $status != 0) then
echo ' Probl em Runni ng Pcopya
exit
endi f

pheadr >! $output <<!
${ CRUI SE} ocl $num r aw. t np
/

/
7
press
db

2
sstenmp
degr ees
3
tstenp
degr ees
4

cond
nmrho/ cm
5

flow
uncalib
6

fluor

/
/
!
if ( $status != 0) then
echo ' Probl em Runni ng Pheadr'
exit
endi f

echo "
echo " Taking out the howers in the ocean file"
pedita >! $output <<!

${ CRUI SE} ocl $num r aw. t np

y

/

flow -100 250 /

y

o/

!

if ( $status !'= 0) then
echo ' Probl em Runni ng pedita
exit

endi f
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HHHBHBHARHBH I HH BB H BB R AR R AR AR
# STEP_02 copy out the nmet data
#
echo " "
echo " Copying out the net data
pcopya >! $out put <<!
${ CRUI SE} ocl $num r aw
n

${ CRUI SE} net $num r aw
tine atenp wind_spd wind_dir press par tir /
/
/
!
if ( $status !'= 0) then
echo ' Probl em Runni ng Pcopya'
exit
endi f

HURRE R AR R AR R R R AR R AR AR AR R R R R AR R AR R R R R R R AR R
# STEP_03 calculate the salinity for the ocean data
#

# Set pressure to zero
pcalib >!' $output << !
${ CRUI SE} ocl $num raw. t np

y
press 0 0 0/
/
!
if ( $status !'= 0) then
echo ' Probl em Runni ng pcalib'
exit
endi f

HHgHg Rttty Ry Ry ARy Ry Ry Rngngngnnnsnsn sy
# STEP_03 - tidy up the conductivity a little

#

# Medi an despi ki ng on conductivity
echo " "
echo " Tidying the conductivity "

pndi an >! $out put << !
${ CRUI SE} ocl $num r aw. t np

y
cond 0. 05/
/
|
if ( $status !'= 0) then
echo ' Probl em Runni ng pndi an'
exit
endi f

HHH R P R P H R HE R P HE R P B R
# STEP_04 - derive a raw salinity
#

peos83 >! $out put << !
${ CRUI SE} ocl $num r aw. t np
${ CRUI SE} ocl $num r aw. t mp2
time sstenp tstenp cond flow fluor/

1
press tstenp cond
rawsal in

/
!

if ( $status != 0) then
echo ' Probl em Runni ng Peos83'
exit

endi f

HHGHHHR R R R R R R R R R R R R R R R R
# STEP_O05 - average the data and then nerge in the navigation

#

# Create 2 mn averages
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echo
echo " Averaging the data into 2 ninute bins "
pavrge >! $out put <<

${ CRUI SE} ocl $num r aw. t np2

${ CRUI SE} ocl $num r aw. t mp3

1, 0, 120, 0/

|

if ( $status != 0) then
echo ' Probl em Runni ng pavrge

exit

endi f

echo " "
# echo -n "> Enter nunber of pstar nav file (eg 1 gives file abnv${CRUI SE}1): "
# set nav = $<
# set nav = 01

echo " "

echo " Now nerging the navigation to the averaged ocean file "

pnerge >! $output <<
${ CRUI SE} ocl $num r aw. t mp3
${ CRUI SE} ocl $num r aw. t np4
/

/user s/ m sd/ pst ar/ dat a/ nav/ gps/ ${ CRUI SE} gps$num r aw
tine lat |on/
|
if ( $status !'= 0) then
echo ' Probl em Runni ng pner ge'
exit
endi f

/bin/rm-f ${CRU SE}ocl $num raw. t np ${ CRU SE} ocl $num r aw. t np3
/bin/rm-f oclexecl.talk

/ bi n/ mv ${ CRUI SE} ocl $num raw. t mp2 ${ CRUI SE} ocl $num

/ bi n/ mv ${ CRUI SE} ocl $num r aw. t np4 ${ CRUI SE} ocl $num 2ni n

echo " "
echo " "
echo The out put datananmes and versions are "
echo "
pi nq - FD ${ CRUI SE} met $num r aw
pi nq - FD ${ CRU SE} ocl $num

pi nq - FD ${ CRU SE} ocl $num 2mi n

#/ bi n/ mv ${ CRUI SE} met $num raw / user s/ ml sd/ pst ar/ dat a/ met / ${ CRUI SE} met $num r aw
#echo " "
#echo " The file : ${CRU SE}nmet $num raw noved to ~/data/nmet "

echo
echo
echo
echo "*** THE END ***"
echo " "

echo " "

echo " "

exit

Appendix D: ocean_plot

HHHBHBHARHBH IR AR BB R R R AR R R
OCEAN_PLOT EXEC

Descri pti on:

Exec to take the daily oceanloger files and plot out
certain standard plots.

Processing Steps
STEP_01 Plot out the SST and SSsal data

HHHHHFHFHFHHR

N
©



# STEP_03 Plot out the fluorescence data

#

# Hi story

# Ver si on Dat e Aut hor Description
# 00 3/ 1/ 96 MAB origi na

# 01 12/ 12/ 96 VAB updat e

#

#

HHHH R R R HHH T R R R R R R R AR R R R R R
HHAHBHH B R R R R R R R R
HitfHAHHRHAE | Nitial | sat | on #HAHBHAHHEHBHHHHEHBH R
# set up variables and files

# check directories

echo " "

echo
echo

if ($?P_OCL) then
echo "changing directory to P_OCL: $P_OCL"
cd $P_OCL
endi f
echo " "
echo " "
/bin/rm-f ocean_plot.talk
touch ocean_plot.tal k

HEHBHIHHBHBHI B H BB AR R A AR R R AR
#H###H##HH Get information from the user ####H#HHHAHHIHHHAH

echo "* "

echo "* we need the follow ng information:"

echo "* The JDAY of the file "

echo -n "* Continue (y/n)? "

set ans = $<

if ($ans !'= "y") exit

echo -n "* Enter jday of file (eg 01 gives file ${CRU SE}oce001): "
set num = $<

if ( $num < 100 && $num >= 10 ) t hen
set num = 0${nun}
endi f

if ( $num>= 0 && $num < 10 ) then
set num = 00${nun}
endi f

BHEREH TR R G R R R B R R R A R R R AR R R R R R R

HEHBHHHHBH R B H B H R H B R R R R R RHR?
HEHBHHHHBH R B H B H R H B R R R R R R RHR?
HH#HA#HH#AHE VAl N processi ng St eps #HARHHBHHHBHHHHHHBHHTRHH AR
FHH SR R S R S R H R R S
HEHBHIHHBH BRI R H BB R R R R R R R R R AR
# STEP_01 Run plotxy to get the SStenp and SSsal plots
#

echo " "

echo "* Running plotxy for the tenperature and salinity"

echo " "

pl ot xy >> ocean_plot.talk <<
pdf s/ SSt enp. pdf
4

${ CRUI SE} ocl $num
/

y
3

${ CRUI SE} ocl $num
S npost;e

if ($status !'= 0) then
echo "probl em runni ng pl ot xy"
echo " See ocean_plot.talk "
exit
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endi f

[ bin/myv POST SSts. pst
| pr -Pscience -h SSts. pst

HAHBHAHHBHAH B HBH A H R R R R H R R A H S R R H R R R
HHBHAHHBHBH B HHBHBH BB BB A R A R R A
# STEP_02
#
echo " "
echo "* Finally running plotxy for the fluoro data"
echo " "
pl ot xy >> ocean_plot.talk <<
pdf s/ fl uor o. pdf
4

${ CRUI SE} ocl $num
/

y
3
${ CRUI SE} ocl $num
s npost; e
!
if ($status !'= 0) then
echo "probl em runni ng pl ot xy"
echo " See ocean_plot.talk "
exit
endi f
[ bin/myv PCST fl uro. pst
| pr -Pscience -h fluro. pst
#
# Now just tidy up
#

/bin/rm-f ocean_plot.talk
[bin/rm-f uniprnt
/bin/rm-f *. pst

BHH#RHHARE The End ####HHBHHHHHHARHHBHH AT R PR TR
echo " "

echo "* end of ocean_pl ot exec"

echo " "

echo "* The plot files that have been sent to the science printer"

echo " "

t he_end:

exit

Appendix E: met_plot

RHBHHHHBHBH B HBH B H BB BB BB B BB R

#

# MET_PLOT EXEC

#

# Descri ption:

# Exec to take the daily met files and plot out

# certain standard plots.

#

# Processing Steps

# STEP_01 Pl ot out the air tenperature data

# STEP_02 Plot out the wind and air pressure data
#

# Hi story

# Ver si on Dat e Aut hor Description
# 00 3/1/ 96 MAB origi na

#

#

BHHRHHHBHH BB R R
BHHRHHHBHH BB H R R R H R
HiHHHHHARR | niti al | sat | on ##H#HHHHHHHHHRHHH PR
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# set up variables and files
echo " "

echo
echo

if ($?P_OCL) then
echo "changing directory to P_OCL: $P_OCL"
cd $P_OCL
endi f
echo " "
echo " "
/bin/frm-f met_plot.tal k
touch nmet_plot.talk

HHHHH AR R R R
#ipH#HH##HE Cet information fromthe user ##HAHHBHAHBHHHHAHAH

echo "* "

echo "* we need the follow ng information:"

echo "* The JDAY of the file"

echo -n "* Continue (y/n)? "

set ans = $<

if ($ans !'="y") exit

echo -n "* Enter jday of file (eg 01 gives file ${CRU SE} net 001): "
set num = $<

if ( $num < 100 && $num >= 10 ) t hen
set num = 0${nun}
endi f

if ( $num>= 0 & $num < 10 ) then
set num = 00%{ nunt
endi f

RHBHAHHBHBH B HBH B H BB B B R R R R R R H R B R

if (! -e ${CRU SE}net$numraw ) then
echo "* The file ${CRU SE} net $num raw does not exist."
exit (1)

endi f

BHARBH AR AR A H AR R R R AR AR R R H AR
#Hi#HHH##ASE Mai N processi Ng St eps ##HH#HBHHHHHHHHHHHHHHHHHHHHH
BRI R R R R R R R R R R
BRI R R R R R AR R R R R R

# STEP_O1

#
echo " "
echo "* Running plotxy for the air tenperature”
echo " "

pl otxy >> net_plot.talk <<
pdf s/ t enp. pdf
4

${ CRUI SE} net $num
/

y
3

${ CRUI SE} net $num r aw
s npost ;e

if ($status !'= 0) then
echo "probl em runni ng pl ot xy"
echo " See net_plot.talk "
exit

endi f

[ bi n/myv PCST tenp. pst
| pr -Pscience -h tenp. pst

B R
# STEP_02
#



echo
echo "* Now running plotxy for the wind and air pressure"
echo " "
pl otxy >> net_plot.talk <<

pdf s/ wi nd. pdf

4

${ CRUI SE} net $num
/

y
3

${ CRUI SE} net $num r aw
S npost;e

if ($status !'= 0) then
echo "probl em runni ng pl ot xy
echo " See net_plot.talk "
exit

endi f

[ bin/mv PCST w nd. pst
| pr -Pscience -h wind. pst

HHHBHBHIRH B H SRR H R AR R R R R R R R
# STEP_02
#

echo " "
echo "* Now running plotxy for the radiation data"
echo " "
plotxy >> nmet_plot.talk <<

pdf s/ rad. pdf

4

${ CRUI SE} met $num
/

y
3

${ CRUI SE} net $num r aw
s npost ;e

if ($status != 0) then
echo "probl em runni ng pl ot xy"
echo " See net_plot.talk "
exit

endi f

[ bin/myv PCST rad. pst
| pr -Pscience -h rad. pst

#

# Now just tidy up

#
/binfrm-f nmet_plot.tal k
/bin/rm-f uniprnt
/bin/rm-f *. pst

#Hi#HHH##RE The End ###HAHBHHHHBHHHHHHH R HH T

echo " "

echo "* end of net_plot exec"

echo " "

echo "* The plot files that have been sent to the science printer”
echo " "

/bi n/ mv ${ CRUI SE} et $num r aw $P_MET/ ${ CRUI SE} et $num r aw

the_end:
exit
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Appendix F: flocean(

RUBHHHHBHBHHHHBH BB H BB BB H R R R B R BB R H BB

fl ocean0 exec
Descri ption:
the actual idea is sinple but it turned out a bit |ong w nded

Processi ng steps:
The individual prograns are

- using as many |ines as necessary.

new exec m ght be better?

HHEHHFHBFHFHFFHFHFEHEHFEFF S HHHFHFHHR

Exec to prepare oceanl ogger data for the fluroescence calibration

pheadr - change the datanane of the file
pcopya - copy out an extra fluor variable
pheadr - change the names of the fluor variables
prmdian - on one of the fluor variables
pintrp - on the "nedi aned" fluor
pcopya - copy out the nedi aned fl uor
pheadr - change the nane of one fluor
pfiltr - 5 minute top hat filter on fluor
pavrge - average into one ninute bins
Hi story:
Versi on Date Aut hor Description
00 14/ 02/ 96 NMAB Original version
NEXT 2?12?2122 2?7?27 Pl ease nake a note of your changes here

I f

the changes are substantial perhaps a

HHBHHHHBHBH B HBH B BB H BB BB R BB R R R R R R

HHHHH R R R R R R R R R R R R R R R R R R R R R R R
#itpH#HH#HAE Get information fromthe user #AHAHH#HBHAHAHHEHAHAH
echo " "
echo
echo "* This exec prepares an oceanl ogger file for selection”

echo " of data for Alistairs calibration "
echo "* we need the follow ng information:"
echo " "

echo "* The jday of the file"

echo " "

echo -n "* Continue (y/n)? "
set ans = $<

if ($ans !'= "y") exit

echo " "

echo " "

echo -n "* Enter jday of f
set num = $<

(0]

if ( $num < 100 && $num >= 10 ) t hen
set num = 0${nunt
endi f

if ( $num>= 0 && $num < 10 ) then
set num = 00${ nun}
endi f

if (! -e ${CRU SE}ocl $num) then
echo "* The file ${CRU SE} ocl $num does not exist."
exit (1)

endi f

HERHR R R R R R R R R R R R
# STEP_01 set up a new dat anane

/bin/cp ${CRU SE}ocl $num $num t np

echo " "

echo
echo -n runni ng pheadr - "
pheadr >! floceanO.talk <<!
$num t mp

y

(eg 14 gives file ${CRU SE}oce014):



1
fl_$num
-1
-1
y
!
if ($status !'= 0) then
echo "probl em changi ng the datanane of the file "
echo " see floceanO.talk " ; exit
endi f
echo "OX"
echo -n " runni ng pnerge -
prerge >! floceanO.tal k <<
$num t mp
hol d

time sstenp fluor fluor flow/

/user s/ m sd/ pst ar/ dat a/ net / ${ CRU SE} met $num r aw
time par tir /

!

if ($status !'= 0) then

echo " problemmerging in par and tir "
echo " See floceanO.talk "; exit
endi f
echo "OX"

# now change fluor variabl e nanes

echo -n " runni ng pheadr -

pheadr >! floceanO.talk <<!

hol d

y

-1

3

rawf | uor

4

mdnf | uor

-1

y

|
if ($status !'= 0) then
echo " probl em changing vari abl e names "
echo " See floceanO.tal k"; exit

endi f
echo "&"
# now we run a nedian filter on the ndnfl uor
echo -n " runni ng pndi an -
prdi an >! floceanO.talk <<!
hol d

y
mdnfluor 1.0 /
/
!
if ($status !'= 0) then
echo " problemrunning pndian "

echo " see floceanO.talk "; exit
endi f
echo "OK"
# now interpol ate the m ssing ndnfl uor
echo -n " running pintrp -
pintrp > floceanO.talk <<!
hol d

y
mdnf | uor /
!

if ($status '= 0 ) then
echo " probleminterpolating the nissing fluorescence "
echo " see floceanO.talk "; exit

endi f

echo "OK"
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# now copy out an extra fluorescence (the nedi aned one)
/bin/rm $num t np
echo -n " runni ng pcopya -
pcopya >! floceanO.tal k <<!
hol d
n
$num f |
time sstenp par tir rawfluor ndnfluor mdnfluor flow /
/
/
!
if ($status !'=0 ) then

echo " problemcopying in an extra fluorescence "
echo " see floceanO.talk "; exit

endi f

echo "OX"

# now change the name of that new fl uorescence
echo -n " runni ng pheadr - "

pheadr >! floceanO.talk <<!

$num f |

y

-1

-

filfluor

-1

y
!

if ($status !'= 0 ) then

echo " probl em changing the nane of a fluoresence variable "
echo " see floceanO.talk "; exit

endi f

echo " K"

BHARBHHBHHABHHBHHHBHH AR HH A AR HH R H AR AR

THE REASON THE NEXT TWO PROGS ARE BLANKED OUT | S BECAUSE
TO AVO D JUNKI NG GOOD DATA I N THE PFI LTR PROGRAM WWE MUST
APPEND THE DATA BEFORE FI LTERI NG AND THEN AVERAG NG

now top hat filter fluorescence with 5 mnute filter
this corresponds to a half width of 30 data cycles
#/ bin/rm hold

#echo -n " running pfiltr -
#pfiltr > floceanO.talk <<!
#$num t np

#hol d

#filfluor /

#30

#/

#!

HHHFHHFEHHH

if ($status !'= 0 ) then
echo " Problemfiltering data
echo See floceanO.talk "; exit
endi f
echo "K"
echo " "

HoH H H HH

## and finally average into 1 minute bins
#

#echo -n runni ng pavrge -
#pavrge >! floceanO.tal k << !
#hol d

#$num f |

#1 0 60 /

#!

#

# if ($status != 0) then

# echo " Problemaveraging to 1 minute data "
# echo " see floceanO.talk "; exit

# endif

# echo "K'

# echo " "
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#

/bin/rm hol d
/bin/rm $num t np
/bin/rmflocean0.talk

#HH#HHHH##RE The End ##AH#HBHHHHHHBBHHHHHHBHHHHHH BT HHH R

echo
echo
echo
echo
echo
echo
echo
pi ng
echo
echo

"* end of flocean0"

* The file created

AT VERSION. ... ..

FD $num f |

t he_end:

exit

is $numfl"

Appendix G: oclexec3 sample path

BHHRH AR A R R AR A B A R T R A B AR R R AR A R R R R R R

12/ 96

#
# ocl exec3
#
# Description
# this exec creates tinme in the sanple files in seconds
#
# Files produced:
# $nanbCRU SE$num r aw Pstar format of RVS data; variables stil
#
raw form
#
# Main processing steps:
# STEP_01 Just change the tines in the sanples file
#
# History:
# Version Date Aut hor Description
# 00 2/
Original version, Drake Passage JR16
# 01 1/

Sonme nods on Genefl ow JR25

HHIHFHHR

NEXT

2?02?21 ?? 2?2?72

12/ 97

Pl ease nake a note of your changes here
- using as many lines as necessary. |If

the changes are substantia
new exec mght be better?

per haps a

in

M A B

M A B

HRHH SR HH R H R H R R R R R R R R R R R R R R R R R R R R R R R R R R
# first nake shure the tenporary files are cleared

# set up the variables and files
touch ocl exec3.tal k

set output = oclexec3.talk

BHHHHBHBHHHHBHBH R HBH BB B B R R R R R R

#

if ( $#argv != 1 )then

echo

echo -n "Enter file nunmber ( ocl bt NNN. bot file): "
set num = $<

Ibinfrm-f tenp files

echo
echo
pcopya >!
ocl bt $num bot

n
tenpl
sanpnum bot | num j day, j day, hrs, m ns, bot sal /
/
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if ($status !'= 0) then
echo " Probl em runni ng pcopya "
echo " see $out put
exit

endi f

echo "
echo " Runni ng pheadr - change the extra variable nane "
pheadr >! S$output << !

tenpl

y

/

3

time

secs

if ($status !'= 0) then

echo " Probl em running pheadr "
echo " see $output "
exit

endi f

echo "

echo " Running pcalib - take one fromjday "
pcalib >! $output <<!

tenpl

/

time,-1,1,0/

/

!
if ($status !'= 0) then

echo " Problemrunning pcalib "
echo " see $output "
exit

endi f

echo "

echo " Running pcalib - turn jday, hrs and mns into seconds"
pcalib >! $output <<!
tenpl
/
tinme, 0, 86400, 0
hrs, 0, 3600, 0
m ns, 0, 60, 0
/
!
if ($status !'= 0) then
echo " Problemrunning pcalib "
echo " see $out put
exit
endi f

echo " "
echo Running parith - add tinme and hrs (now seconds) "
parith >!' $output <<
tenpl
tenp2
sanpnum bot | num j day, hrs, m ns, bot sal /
add tine hrs
o/
ti ne+hrs
/
|

if ($status !'= 0) then
echo " Problemrunning parith "
echo " see $out put
exit

endi f

echo "
echo " Running parith - add tine and mins (now seconds)



parith >!' $output <<
tenp2
ocl bt $num sanpl es
sanpnum bot | num j day, hrs, m ns, bot sal /
add tine+hrs mns
o/
time
seconds/
1

if ($status !'= 0) then
echo " Problemrunning parith "
echo " see $output "
exit

endi f

echo
echo " "
echo " "
echo " The output file is ocl bt $num sanpl es"
echo " "
echo " "
pi nq - FD ocl bt $num sanpl es
echo " "
echo " "

/bin/rm-f tenpl
/bin/rm-f tenp2
/bin/rm-f tenp3
/bin/rm-f $out put

echo " *** The End *** "
exit

Appendix H: twvelexec

HHBHHHHBHBHHHHBH BB H BB BB R R R H B R H R R H B R R

- using as many lines as necessary. |If
the changes are substantial perhaps a
new exec m ght be better?

#

# twel exec

#

# Descr Description

# GCets the true wind velocity fromour systemon the JCR
#

# History:

# Version Date Aut hor Description

# 01 2/ 12/ 97 MAB new exec

#

# NEXT 2?20?2721 ?? 2?2?77 Pl ease nake a note of your changes here
#

#

#

#

HURRE R R R R R R R R R AR R AR R AR R AR AR R R AR AR R R AR R R R R R R R R R AR R
#f#f###AE | ni tial | sati on ######HHTHTHTHTHTHTHTHTHHTHHHHHHHHHHHEEE
# This exec |ooks at P_MET for a directory to run from

if ($?P_MET) then
echo " "
echo
echo " Changing directory to P_MET: $P_MET"
cd $P_MET
echo " "
echo
endi f

# set up variables and files
touch talk.file

#itpH#H#H# Get information fromthe user #AUH#AHH#HHHAHRHHIHAHHRY
# STEP_00 Do we want to run this exec ?

This exec derives true wind data "

echo
echo
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echo " It requires only the Jday:
echo " "

echo -n " Continue (y/n)? "

set ans = $<

if ($ans !'= "y") exit

echo "
echo -n " Enter the JDAY pl ease
set jday = $<

if (! -e ${CRU SE} et $j day.raw ) then
echo "the file ${CRU SE} et $j day. raw does not exist"
exit

endi f

echo "

echo "

echo " Input file :

echo "

echo -n " "

pi nq - FD ${ CRU SE} net $j day. r aw

echo " "

echo

echo -n " Merging gyroconpass -

# first merge with the gyroconpass to get the heading in the file
prrerge >! talk.file <<!

${ CRUI SE} net $j day. r aw

hol d

/

/users/ m sd/ pstar/datal/nav/gyr/26gyr01

/
!

if ($status !'= 0) then

echo " problemrunning pnerge "
echo " See talk.file "
exit

endi f

echo "X"

# Now add the wind direction (forenmast) to the ships head (gyro)
echo -n " Adding directions - "
parith > talk.file <<!

hol d

hol d. 1

/

add heading wind_dir

o/

wi ndD

degr ees

|

i f ($status !'= 0) then
echo " Problemrunning parith "
echo " See talk.file "

exit
endi f
echo " K"
echo -n " Running prange - "

prange >! talk.file <<!
hol d. 1

y

wi ndD 0 360 /

/

!

if ($status !'= 0) then
echo " Probl em runni ng prange "
echo " See talk.file "
exit

endi f

echo "OX"

# Bi sh bosh
# Change the wind fromKnots to m's



echo -n Changi ng wi nd velocity scale -
pcalib >! talk.file <<!
hol d. 1

y
wi nd_spd 0, 0.5144444, 0 /
/

if ( $status !'= 0) then
echo " Probl em running pcalib"
echo " See talk.file "
exit

endi f

echo "OX"

echo -n " Changing variable units -
pheadr >! talk.file <<!

hol d. 1

y

-1

wi nd_spd

ns
-1

y
I

if ( $status !'= 0) then
echo " Probl em runni ng pheadr”
echo " See talk.file "
exit

endi f

echo "OX"

#change the wi nd speed and direction into north and east components
echo -n " Breaking wind speed to conponents -

pcntal >! talk.file <<!

hol d. 1

hol d. 2

2

wi nd_spd wi ndD

1

i f ($status !'= 0) then

echo " problemrunning pcncal "
echo " See talk.file "
exit

endi f

echo "OK"

# multiply by -1 since wind direction is where it comes from

echo -n " Reversing wind direction -
pcalib > talk.file <<!
hol d. 2

y
east 0 -1 0
north 0 -1 0

/
!

if ($status !'= 0) then
echo " Probl em running pcalib"
echo " See talk.file "

endi f

echo "OX"

# Now bring in the navigation fixes

echo -n " Merging navigation -

prerge >! talk.file <<!

hol d. 2

hol d. 3

/

/users/ m sd/ pst ar/ dat a/ nav/ bsn/ abnv261
time lat lon ve vn /
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if ( $status !'= 0) then
echo " Probl em runni ng pnerge"
echo " See talk.file "
exit

endi f

echo "X"

# Step 05 Derive ship velocity from position

echo -n " Deriving ship velocity -
posspd >! talk.file <<!
hol d. 3

y
tine lat lon ve vn /
!

if ( $status !'= 0) then
echo " Probl em runni ng posspd"
echo " See talk.file ™
exit

endi f

echo " K"

echo -n " Converting ship speed to nis -
pcalib > talk.file <<!
hol d. 3

y
ve 0 0.
vh 0 O.

/
!

010
010

if ($status !'= 0) then
echo " probl em running pcalib"
echo " See talk.file "
exit

endi f

echo "OK"

#add the north and east conponents of wind and ship
echo -n " Addi ng conmponents - "

parith > talk.file <<!

hol d. 3

hol d. 4

/

add east ve

add north vn

W/n+Svn

nms

1

if ($status !'= 0) then
echo " Problemrunning parith"
echo " See talk.file "
exit

endi f

echo " K"

#change the north and east conponents back to true wind speed and direction
echo -n " Deriving true ws and direction -

pcntal >! talk.file <<!

hol d. 4

hol d. 5

1

We+Sve Wn+Svn

!

if ($status !'=0) then
echo "> problemrunning parith ***"
echo " See talk.file "
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exit
endi f
echo "OK"

#sort out data description
echo -n " Changi ng vari abl e nanes -
pheadr >! talk.file <<!
hol d. 5
y
/
ve
/
ms
vn
/
ms
speed
truews
/
dirn
truewd
/
-1
y
!
if($status !'= 0)then
echo " Problemw th pheadr
echo "see talk.talk "
exit
endi f
echo "K'

#del et e unwanted vari abl es using pcopya
echo -n " Renovi ng unwant ed vari abl es -
pcopya >! talk.file <<!

hol d. 5

n
${ CRUI SE} net $j day. true

time lat lon atenp wind_spd wind_dir press par tir heading truews truewd /
/

/

!

i

f ($status !'= 0) then
echo " Problemwith final pcopya"
echo " see talk.file"

exit

endi f

echo " K"

#remove all the junk files
/ bi n/ rm hol d*
/binfrmtalk.file

echo " "
echo
echo
echo
echo
echo
echo
echo -n " "

pi nq - FD ${ CRU SE} net $j day. r aw

echo " "

echo "

echo " "

echo " File created ${CRU SE}net $j day. true "
echo " "

echo " At version :"

echo " "

echo -n " "

pi nq - FD ${CRU SE} net $j day. true

echo " "

echo "

echo "

exit

End of twel exec for day $jday "

Input file :
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8.5 Acoustic Doppler Current Profiler (ADCP)
Summary

This report describes the method of acquisition of ADCP data on JR28 and the problems
encountered. In generd the ADCP worked extremely well with velocity information generally
obtained down to 250 m depth. The underway dataiscompromised for a13 hour 50 minuteperiod
when the Ashtec 3DFGPS was down.

The configuration of the ADCP

The RRS James Clark Ross is fitted with an RD Instruments 150 kHz hull-mounted acoustic
Doppler current profiler (ADCP). In contrast to other research ships in the NERC fleet, the
orientation of the transducer head is offset by approximately 45° to the fore-aft direction in the
hopethat the instrument would give abetter response in the main direction of motion (i.efor-aft).
Another difference with other British shipsisthat to protect the transducer fromice, itismounted
in a sea chest that is recessed in the hull. This sea chest is closed to the sea by a 33 mm thick
window of Low Density PolyEthylene (LDPE) and the cavity around the transducers filled with
asilicone oil. The version of the firmware used by the ADCP was 17.07 and the version of RDI
Data Acquisition Software (DAS) was 2.48 and the software ran on alBM 386.

Throughout the cruise the ADCP was operated in both water track mode and bottom track mode
in water depths of lessthan 400 m. In bottom track mode there were two commandsin the DAS
direct commands menu, firstly the command FH0004 which gave one bottom track ping to four
water tracked pings, and secondly acommand altering the DA S bottom detection algorithm. This
algorithmwas altered by reducing thethreshold of thejump in AGC countswhen the bottom was
in range from FFO0040 to FFO0035. The reason for this was to increase the amount of bottom
track dataavailable for calibration purposes and was a devel opment arising from the WOCE leg
SR1B (JR27).

The ADCPrecorded datain 2 minute ensemblesin 64 x 8 m bins. The'blank beyond transmit' was
set to 4 m, this coupled to the depth of the transducer being approximately 6 m gave the centre of
the first bin depth at 14 m. Unlikevirtually all the other instruments on the RRS James Clark
Ross, the ADCP has no Level A application and does not log directly to the Levd B. The 2
minutes ensembles of dataarefed (for historical reasons) through aprinter buffer directlyinto the
Level C. Thismeansthat when thereisa problem with theships Level C system, the onlyway in
which the datais stored is on the dedicated PC and the files have to be recovered later.

Standard Method of processing

The data, oncein the Level C, were read into pstar files of 12 hours length and processed using
the pstar data processing software. The processing of the ADCP is complex and involves data
from several navigation streams (describedin the navigation datareport). A schematic of thedata
processing path for the ADCP datais shown in figure 1.

Step 1: Read in the data.

The datawereread using our conventionsfor underway datain 12 hour chunks containing e@ther
the period 0000 to 1159 or 1200 to 2359. Thiswas achieved withaUnix script 28adpexecO which
outputstwo files. One containing the water track data and one containing the bottom track data.
When the ADCPwas set torecord only water track information the bottom track file containsonly
engi neering data and zero's for the bottom vel ocity.
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Step 2: Correction for temperature around transducers

As stated above, the transducer head of the ADCP is behind an LPDE screen and in a bath of
silicone oil. King and Alderson (1994) recognised that this oil within the sea chest requires a
correction to be madeto the derived water speed data. Thestandard method of deriving the speed
of sound at the transducer head withinthe DAS softwareis to use the temperature of the water
around the transducer head (thisis recorded by the DAS software as “water temperature”) and a
salinity of 35 psu. Unfortunately the DAS software has no facility for the problem when the
temperature of thewater reported is not tha of water but of another substancesuch asoil. Theoil
causes a problem as variation of the speed of sound in the oil isoppositeto that in of the variation
of the speed of sound in seawater. Thiscan lead to large errorsin the derived water velocity. King
and Alderson (1994) document the amusing story of how they tried to find out exactly what oil
iscontained in the seachest. In short, nobody knows exactly what the oil isand it has received no
“topping up” or maintenance since the construction of the James Clark Ross in 1990.
Following King and Alderson (1994) we apply a correction factor based on the variation of the
speed of sound with temperature in Dow Corning 710 silicone oil. This correction is then

Correction = 1 - 0.004785T x 0.00003557T?

and T isthe“water temperature” reported by the DA S software This correctionisapplied to both
the raw water and bottom tracked vel ocities using the Unix script 28adpexec0.1.

Step 3: Correction for the PC clock drift.

Another problem that hasto be accounted for in ADCP processing isthat the DAS softwaretime
stampsthe data. Unfortunately thistime stamp comesfrom the 386 PC clock which driftsat arate
of approximately one second per hour. To correct thisto the shipsmaster clock, thetimedrift was
measured several times aday and acorrection derived and applied tothe ADCP datatime using
the Unix script 28adpexecl.

Step 4: Correction for the gyrocompass error.

The ADCP actually measureswater vel ocity rdativeto the ship. To cal cul ate east and north water
velocitiesfrom the data an input into the ADCP is taken from the ship’ s gyrocompass (described
in the navigation report). However it is well known that as well as having an inherent error,
gyrocompassescan oscillate for several minutes after aturn before steadying onanew course. As
well asthat there isadeviation that varies ascosec (latitude). To overcome these difficultiesthe
ADCP data is “corrected” with data from the Ashtec GPS3DF. We cannot use the Ashtec as a
gyrocompass substitute because we do not have continuouscoverage, we can however correct the
data on an ensemble by ensemble basis. From the navigation report, after the “standard
processing” the Ashtec data has been edited on standard criteriaand isafile of 2 minute averages.
The data still however contains both gaps, and large spikes. These spikes are removed using an
interactive editor, and the gyrocompasscorrection linearly interpol ated. Thecorrection isapplied
to the ADCP data through the Unix script 28adpexec?.

Step 5: Calibration ofthe ADCP data

A final correction is now required to correct for the misalignment between direction as defined
by the Ashtech GPS3DF antenna array and the actual drection of the ADCP transducers. This
correction is called the heading misalignment ¢. There is also an inherent scaling factor , A4,
associated with the ADCP which the water velocities must be multiplied by to scale them
correctly. The method of calculating A and ¢ is described below. These corrections are applied
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through the Unix script 28adpexec3.

Step 6: Derivation of Absolute velocities

By this stage the data contains calibrated water velocity relative to the ship. To derive absolute
velocity we mergethefileswith position from the“ bestnav” navigation file (see navigaion report
for description) and derive ship velocity between ensembles. Thisvelocityisthen removed from
the water velocity data to give absolute water velocity. Thisis performed using the Unix script
28adpexecs.

Method of derivation of the calibration coefficients A and ¢ .
To derive values for 4 and ¢ a standard procedure was followed. This procedure is described
below.

1. Periodswhereidentified when the ADCP gave bottom tracked vel ocities- that iswhenthe ship
was working in water depths of generally less than 300 m. With the survey plan of the Core
Programme we have many such periods.

2. The files with bottom tracking velocities were then calibrated with a nominal scaling in
28adpexec3 by setting the scaling factor 4 to one and the misalignment angle ¢ to zero.

3. Thetwo minuteensembles of ADCPdatawere then merged with bestnav position fixes. From
thesebestnav fixesthe shipseast and north vel ocity of the ship over ground were calcuated. Time
periods within each data file were then identified where the ships heading and velocity did not
deviate gredly over apeaiod of at least 6 minutes.

4. The ADCP bottom track velocities are then multiplied by -1 as the velocity of the ship given
by the bestnav fixesis in the opposite senseto the vel ocity of the bottom asderived by the ADCP.
5. Vauesfor 4 and ¢ for each time period are then derived from vector mathematics using

4= Lo

UADCP

where U,,,,

derived ship speed (that is ship speed over ground) , and

is the bottom tracked ADCP derived ship speed and U,

J2

Is the GPS position fix

(b = (bgps - (badcp

where ¢,,, is the direction of motion derived from the GPS navigational fixes and ¢,,,, is the
direction of motion as derived from the bottom tracked ships motion. Thiswas achi eved using a
Unix script adcp_calibration_exec.

In Core Programme 1l we have identified 135 individual periods suitablefor calibration periods
totalling almost 75 hours of data suitable for calibration.

These data were then inspected carefully to see that the standard deviation of the ship’s velocity
and heading were small, and periods when the Ashtec data were poor were edited from thefile.
The data was then culled by stating that we will only use derived values of A and ¢ within 2
standard deviationsfrom thar respective mean values. Thefinal value used for A was0.9335, and
for ¢ -1.7767. Futureinspection of the calibration datamay|ead toimprovementsin thesevalues

Problems encountered
Theonly probleminthe ADCP datawasaresult of thelack of Ashtec datafor the period jday 023
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1043 to 024 0033 (18 hours 50 minutes). This means that the underway data for this period are
of doubtful quality compared with therest of the data set. Fortunately this period coincided with
the period when the ship was hoveto in astorm.

Summary

The ADCP on JR28 has performed better than we have seen it on any previous MLSD cruises.
Therearethreeclear reasonsfor this. Firstly accessto thefinest navigation datacurrently available
through the Skyfix Differential correction and the Ashtec 3DFGPS has made the data quality as
good asit is currently possible to get. Secondly thescatterersinthe water column were such that
underway water track datawere good to generally almost 250 m. Finally the dataare good because
there were sufficient people on board to enable us to catch any problem before any damage was
done.

Suggestions

We have two suggestions:

I The ADCP PC should be updated as it is getting very old.

ii. Theoil inthetransducer seachest be removed andreplaced with seawater. Evenin heavy
ice conditionswe have datato show the transducers do not get below 6 C, along way from
the -2 C needed to freeze the seawater. Thiswould reduced the complexity of analysis of
the ADCP dataon this ship, bring it in line with the rest of the British research Fleet, and
could possibly increase depth penetration of the instrument.
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Figure 1: The ADCP data processing route
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8.6 Undulating Oceanographic Recorder (UOR= NvShuttle)

The undulating oceanographi c recording (UOR) system used on the cruise comprisesthe Chel sea
Instruments NvShuttle vehicle, Fathom Flexnose faired cable, Lebus International Engineers
towing block and Lebus International Engineers winch.

Hardware Upgrades

A number of modificationswerecarried out to the hardwarein preparationfor the 1997/98 season.
Some were carried out prior to JR25 and JR26, whereas others were completed prior to JR28.

Cable and winch

Theoriginal cablewas scrapped after |ast season, having donetwo seasonswork and been subject
to some abusein 1996 when the NvShuttle had atendency to rotate. Prior to this season, the new
cable (365 m) was fitted with copper anti-stacking rings in the manner developed during JR17.
Theringswereplaced at approximately 1.5metreinterval sto accommodate the Fathom Flexnose
fairing in lengths of 15 linked sections. A total of 130 m of fairing was installed.

During the summer of 1997 the drum of the winch was shot blasted, zinc sprayed and painted.
The original paint had not lasted very well and rust from the drum was staining the cable.

The plastic fairing inverter shoe supplied with the winch had suffered considerable wear by the
end of last season. Thiswas mainly due to thelong catenary of cable between the winch and the
towing block, the weight of which weighed heavily on the shoe. A new inveter shoe was
designed and bult with two rollers to take this weight.

In past seasons, the ariginal cableffairing guide between the spooling gear and the drum was
Inadeguateto prevent the newly spooled cablefrom overlaying that already on thedrum. Asafirst
move toward eliminating this problem an extra guide in the form of awooden block was added
last season. Asthisproved to be reasonably successful, aguide employing aconical plasticroller
was installed for this season. Thiswas entirely successful in terms of setting the fairing during
normal recovery and meant that the extrapeopl e previoudy needed to push the fairing over to the
appropriate angle, were no longer required. However when it was negessary to recover the
NvShuttlein marginal weather conditions, the fairing came under high strain and tended to catch
intheroller. Therefore, immediately prior to JR28 a new guide was machined that removed any
residual problens.

In previous seasons, thefairing wasnot correctly orientated by theinverter shoeastheship’sstern
gantry lifted to bring the vehicle inboard for recovery. Prior to JR28, a spring loaded accessory
inverter shoe was built and fitted. This shoe is restrained until thevehicle isabout to leave the
water. As the gantry lifts and the cable angle increases the shoe follows it up. This solution
proved to be very successful and now leaves the winch driver free to concentrate onthe vehicle
recovery, thus reducing the risk of it being wound into the block.

At the end of the cruise the cable was disconnected from the NvShuttle, wrapped around the

winch and pressur e washed for ten minutes with the wi nch rotati ng. After drying thewinch was
covered to prevent salt spray from getting badck onto the cable.
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NvShuttle

During previous seasons the maximum undulation depth of the NvShuttlewas limited to 135 m.
Thiswaslargely aresult of the vehicle sinability to pull up from depth and was probably caused
by the alternator failing to generate adequate power supplies. In an attempt to increase power
output, larger impellorswere supplied by Chelsea Instruments. Two impellorswere supplied that
had dimensions of 11" diameter x 6" pitch and 10" diameter x 6" pitch.

During trialson JR25, the alternator shaft fractured from metal fatigue, presumably as aresult of
the additional load generated by the use of the large impellor. The ship’s 4th Engineer (Steve
Eadie) machined a new shaft from scrap stainless steel. Steve was careful to avoid machining
sharp shouldersinto the shaft, the probable cause of thefailureintheoriginal. Theremaining new
impellor (10" x 6") was subsequently attached to the new aternator shaft and found to generate
adequate power. With the wing angle at it's maximum, the NvShuttle is now capable of
undulating to depths of 150 m without any sign of stalling. Thealternator shaft manufactured by
Steve Eadie has provided reliable service throughout the whole of cruise JR28.

Software Upgrades

L ast season the undulation envelopewas limited by the NSHUTTL E software. A new version of
the NSHUTTLE software was supplied by Chelsealnstrumentsin time for JR28. This enabled
the NvShuttle to undul ate between the surface and depths of up to 150 m.

Instrument Payload

The NvShuttle was fitted with the following instruments: Chel sea I nstruments A quapack (depth
[pressure transducer], temperature [PRT], conductivity [inductive] and fluorometer),
transmissometer (light beam attenuation coefficient at 660 nm), PAR irradiance meter,
Biospherical Quantum CosineProfiling Sensor and aFocal optical plankton counter (OPC-1T 640
nm - 25 cm). The system isfitted for, but not with, 10 further channels for light measurement.
These will accommodate 5 up-welling and 5 down-welling sensors comparable with the
wavel engths measured by the SeaWiFs sensors on the SeaStar satdlite.

The PAR sensor failed towards the end of the cruise, during event 278. One of the electrical
terminals in the sea cable had corroded due to seawater action. All other sensors provided
uninterrupted service.

System Operation

Three PCs control the NvShuttle and manage the data display and logging. One of the daa
handling PCs also interfaces with the shipboard RV S ABC data management system. The basic
operation of the NvShuttle isrelatively straight-forward. PC-1 controls the shuttle and displays
the shuttle performance, PC-2 logs and displays the sensor data and PC-3 logs and displays the
OPC data. All data except the OPC data are also sent to the shipboard (ABC) logging system.

The NvShuttle is normally deployed with the ship travelling at about 4.5 knots. Before
deployment the required flight parameters of upper depth, lower depth, and climb rate are sent to
the servo, however the servo system does not start to power theflight control mechanics until the
shipisrunning at about 6 knots. Prior to the servo beginning operation, control over vehicledepth
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can only beachieved by limiting the amount of wire paid out.
NvShuttle Alarms

On previous cruises the Nv Shuttle cable strain gauge alarm was triggered as aresult of radio
interference caused by the ship'sradio officertransmitting data. To prevent thishappening during
cruise JR28 theradio officer carried out aseriesof testtransmissions at avariety of power settings
and over arangeof frequencies. Thosefrequency/power combinationsthat inadvertently triggered
the strain gauge alarm were subsequently avoided by the radio officer.

Transmission type Frequency kHz Activates Strain
Alarmy/n
Telex 3186 N
Telex 4553 Y
Telex 7623 N
Telex 9106 Y
Telex 11565 N
Telex 3800 N
Telex 4030 Y
Telex 7450 N
Telex 8198 N
Telex 11255 N
Telex 14475 N
Telex 4067 N
Radio 7775 N
Radio 9106 N
Radio 11055 N
Radio 14915 N

Table 1: Experiments in radio interference with the NvShuttle control package.

NvShuttle Safe Running

During each deployment anumber of toolswere used to ensure that the NvShuttle was operating
within a safe depth envelope. Due to the rugged bathymetry around South Georgia the ship's
position was continually plotted on alarge scale Admiralty Chart. As such chartsonly provide
an approximate depth, the continuous output from the Simrad EA500 datastream from the RVS

71



Shipboard Level Cwasreflected to an X terminal sited near to the NvShuttle control PCs. Ship's
position was also continually reflected to the X terminal, as was the datastream passed from the
NvShuttleto the Level C. Paper plots of the bathymetry covered by previous occupations of the
transects were also an invaluable aid to safe deployment of the NvShuttle, particularly where
uncharted bathymetric features reach above 150 m.

All of these aidsimprove the safety of deploying the NvShuttle in shallow water, however, they
do not provide complete safety. For example, the EAS00 is considered to be part of the ship’s
equipment, rather than scientific equipment. As a consequence the speed of sound in seawater
is usually left at 1500 cm s' (the default), thereby generating inaccurate depth values. In
comparison, the EK500 is usually configured with the correct sound velocity profile, however it
isnot reflected to the Level C and therefore nat accessible far use by NvShuttle operators.

NvShuttle Flight Parameters Used During Data Collection

At the beginning of each deployment, and also at the time of recoverythe flight parameterswere
set to upper = 30, lower = 30 and climb rate = 45. Deployment or recovery was normally in-line
with the transect, unless the sea state was sufficient to require that the ship alter heading into the
wind/swell. If the ship needed to alter course during any phase of the operation, the NvShuttle
was set to maintain horizontal flight at 30 m; this was to ensure that the cable didn’t dlip out of
the block. In addition, if the ship altered course no cable was veered, or hauled until the course
change was complete.

Flight control settings were changed on some transects in order to evaluate the parameters
necessary to achieve a consistent pattern of undulations. Servo parameter settings were
determined for undulations over deep water and for over the shelf. Following anumber of flights
the following parameters were settled upon.

Command | Command | Climb Actua Actud Undulation | Cable
upper lower rate upper lower time veered
depth depth (mmin™) | depth depth (minutes) (m)
(m) (m) (m) (m)
-10 152 55 6 145 ~6 275
-8 130 45 5 131 ~6 275
-5 100 35 4 101 ~6 200
-5 75 26 4 76 ~6 135
0 50 20 3 51 ~5 135

Table 2: Flight control parameters for the NvShuttle.

Inorder to maintain aregular and smooth set of undulationsit wascritical that theship maintained
sufficient speed. If ship's speed was allowed to fall away, then undulations became irregular,
particularly near the upper part of the undulation cycle. On some transectsthe upper command
depth was varied according to sea state and ship’s speed. Thiswas necessary to ensure that the
upper water column was adequately sampled, ye prevent the NvShuttle from surfing over the
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surface, should it come too high in the water column.
NvShuttle Deployments

During JR28 atotal of 2145.72 km was covered by 14 deployments of the NvShuttle.

Event Transect Length (km) Comments
109 Test 39.41
121 E1l.1 80.78
E1.2 80.88
139 E2.1 80.37
E2.2 80.82
157 E3.1 81.99
E3.2 80.45
176 E4.1 80.40
E4.2 80.70
196 E5.1 80.36
E5.2 80.81
199 Fluorescence calibration 126.79
202 W1.1 81.23
W1.2 80.49
220 w21 83.13
W2.2 80.16
237 wW3.1 85.92 | Communications failure
W3.2 80.83
258 w4.1 80.46
W4.2 79.97
275 W5.1 80.58
278 W5.2 82.98 | No PAR
279 MW.1 80.80 | NoPAR
MN.1 50.24 | NoPAR
ME.1 81.17 | NoPAR
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Table 3: Deployments of the NvShuttle during JR28

Communication Failures

Only on one occasions during the cruise did communi cation fail withthe NvShuttle. Theincident
happened during event 237 over shallow water, emphasising thenecessity of always maintaining
constant vigilance during an NvShuttle deployment. On this occasion PC-1 was restarted, after
which the Aquasoft software on PC-2 was al so restarted. Communication wasre-established and
data collection resumed.

During the period that PC-1 communications failed, data were not passed to the RV S Shipboard
Level C. Data flow only resumed after both PC-1 and the Aquasoft software on PC-2 were
restarted. A data gap of approximately 10 minutes was therefore present in the Level C
datastream. During subsequent data processing, an attempt was made to fill this datagap. The
logging file (filename C103208.D98) onthe C: drive of PC-1 wasexamined. Unfortunately when
PC-1 had crashed it had failed to close the file, and when the PC was restarted a new file of the
samename had been created. Norton softwarewas used torecover theorigina Cl03208.D98file,
and this was subsequently joined with the later version. A data gap of a few minutes was till
present. Thisgap was subsequently filled by using Aquasoft softwareto convert the datalogged
to PC-2. This datastream does not have flight control parameters, only those from the suite of
instrumentsused for record ng oceanographicvariables. Neverthel essthese datawere considered
adequate to merge with the rest of the datastream. The final gap left in the dataset was thus
reduced to approximately 20 seconds.

During the process of recovering the daaset, it was noted that datalogged to PC-1 had adifferent
data structure to that logged to the Level C. On PC-1 PAR and Trans were logged in reverse
order. Furthermore, negative command depths werelogged as very large positive numbers. As
part of the recovery processing PAR and Transwere reversed, and 2'° subtracted from negative
command depths. Following these modifications, datawere compatiblewiththosefromtheL evel
C.

NvShuttle Procedures and Log sheets

Examples of the operating procedures and thelog sheets used for recording each event are shown
in Appendix A and Appendix B.

Data Routes

Dataflow from the NvShuttle is complex and presents a number of datamanagement problems.
The main data path for the NvShuittle is to the RVS Shipboard computing system. The data
reflectedtothe RVS Level B aretransferred onwardsto the Level C. The dataset reflectedto the
Level B contains variables for temperature, conductivity, pressure, PAR, fluorescence,
transmissance, NvShuttlecommand depth, NvShuttleactual depth, NvShuttlewing angleandwire
strain; all variables are formatted in engineering units.

In normal use, raw datafrom the NvShuttle isalso logged to the NvShuttle control PC (PC-1);
thisdataislogged to hourly fileswith namesof theformat Cl<DDD><HH>.D<Y'Y >where DDD
isthe Julian day of theyear, HH isthe hour of theday and Y'Y isthe current year. Dataarelogged
tothesefilesat arate of 1 record per second. Each recordis prepended with the current time from
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the ship's clock and includes afield for each instrument with data recorded in engineering units.
These PC files form a back-up in casethe main data path for the NvShuttlefails, in normal use
these datasets are backed up, but not used.

Datafor temperature, conductivity, pressure, PAR, fluorescence, transmissance areal so reflected
to PC-2 running Aquasoft software. These data are logged in a binary format that can be
convertedto conventional unitsby the Aquasoft software 1nnormal usethese datasetsare backed
up, but not used.

Datafrom the optical plankton counter (OPC) control PC (PC-3) running the Focal software are
logged to PC-3. Thesedataarelogged to afilethat requires conversion by the Focal software at
the end of the deployment. The converted data can then be transferred to the Shipboard
computing system by means of FTP.

The main processing of data occurs in UNIX, using the data from the Level C and from the
FTP-ed OPC files. All processing, calibration, analysis and plotting is carried out by means of
UNIX shell scripts running PSTAR programs written in Fortran.

Datawere processed viaanumber of shell scriptsthat were devel oped from scriptswritten during
previous cruises Data processing was carried out in 8 stages:

Stage 1: UOR datawere copied into PSTAR files. Thiswas achieved by either readingdatafrom
the RVS Level C datastream (the normal case) or by reading the CI<DDD><HH>.D<YY> files
transferred from PC-1. Thus, uorexecO and uor_from_pcOread the engineering datainto PSTAR
format.

Stage 2: UOR data were converted from engineering units (see below) to conventional scales.
Temperature datawere further convertedfromthe |PTS 68 scaleto the IPTS 90 scale and sdinity
calculated from the lagged temperature. The degree of lagging necessary to reduce spikes and
similar artefacts in salinity, was determined empirically during cruise JR11 and cruise JR17.
Density was calculated from the ‘ clean’ sdinity and from the unlagged temperature. The script,
uorexecl, was used for this calibration.

Stage 3: UOR data from a given event were left as asingle transed (uorexec2) or sit into
individual transects (uorexec3); both scripts producesimilar output, the only differencebeing the
transect split. The script uorexec3 wasused for the Core Programme NvShuttle eventswheretwo
transectswere completed during asingle event. The script mergesin the appropriate navigation
(thisusually requiresthat the navigation has been processed and therefore entailsa 12 hour del ay)
and constructs a dstance run variable. The distance run was set at 0 km at the beginning of the
event. Transects were then separated on the basis of time, with the end points of each transect
being the time that the Way point was reached. Each transect was then gridded to allow contour
plots to be produced. Density was recalculated for the gridded transects.

Stages 4+5: OPC data were processed from the files FTP-edto UNIX. Timeswere converted to
PSTAR format by a purpose written Fortran programme and the data subsequently loaded into
PSTAR files. The script used to carry out this processing was opcexecO. Datawere then merged
withthe UOR distancerunfilesalready produced aspart of the Stage 3 output (above). The script
used to carry out this processing was opcexecl.
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Following completion of Stage 5, data were available for plotting and comparison with other
instruments, in particular physical data could be compared with the CTD casts taken at Core
Programme stations. Inconsistenciesin the data, were examined in detail at this point, prior to
final adjustment (Stages 6 to 8 below).

Stage 6: Following comparison with the Neil Brown MK I11 CTD, temperature and salinity data
from the NvShuttle were adjusted with uorexec4.

Stages 7+8: After adjustment, datawereinterpolated onto aregular grid. Interpolation wascarried
out using pressure asthe Y coordinate and distance run as the X coordinate. Distance run was
adjusted with uorexec5 so tha distanceincreased tothe east, and the westerly end of each transect
was at 0 km. Interpolation and gridding was carried out with uorexec6.

Instrument Calibrations

The Aquapack suite of sensorson board the NvShuttle were calibrated during thesummer of 1997
by Chelsea Instruments. The calibration equations derived from these calibration equations are
based on the output from each sensor in bits and are asfollows:

Pressure sensor

Pressure (bdar) = -2.2952 x 10 x bits’ + 3.36097 x 10 x bits - 9.8793

This calibration was reported to be valid in the range 0 to 200 dbar, with an uncertainty of
0.1 dbar.

Temperature sensor

Temperature (°C) = 7.0822 x 10™ x bits® + 6.21689 x 10* x hits - 3.6439

Thiscalibration was reported to be valid in the range -2 to 35°C, with an uncertainty of 3mK. As
this calibration was undertaken using the IPTS-68 scale, temperatures were converted to the
IPTS-90 scaleusing the following adjustment:

Temperature (°C) = T-68 x 99.9760057 x 107

Conductivity sensor

Conductivity (mS cm?) =-3.9095 x 10™ x bits” + 1.10747 x 10° x bits - 0.8064

This calibration was reported to be valid in the range 0 to 70 mScm*, with an uncertainty of
0.01 mScm™.

Fluorometer
Concentration of Chla (ug ™) =-0.2250 x 102 x bits+ 0.7377 x 10°?

The calibration was reported to be valid in the range 0 to 75 pg I, with an uncertainty of
0.09 ug I + 9% of the reading.
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Photosynthetically active radiati on (PAR) sensor

The PAR sensor was calibrated in the summer of 1995 and at that time the following equations
were established:

Output voltage (l,) = -7.49249 - 2.28653 x 10* hits
and

PAR(I,) =1.12x 10%x 101,

Matching Conductivity With Temperature

As the NvShuttle travel s through regions of the water column wherethere are strong gradients,
amismatch in the response times of the temperature and conductivity sensorsbecomes apparent.
This mismatch is evident as spiking in the salinity trace. In order to correct salinity spikes that
result from the mismatch of sensors, the temperature and conductivity streams can be lagged.
During cruise JR11 alag of 0.6 swasfound to reduce salinity spikesto aminimum. During JR17
attempts to lag the temperature and conductivity streams resulted in alag of 0.65 s. Lagging
experiments on JR17 were conducted on data taken from different events and in very different
oceanographic conditions, therefore alag of 0.65 swas used during cruise JR28.

Comparison With CTD Casts

Asameans of calibrating the NvShuttle data, the temperature/salinity (T/S) profile for an event
can be compared with the CTD casts made at the Core Programme stations. During JR28 CTDs
were taken at stations positioned along alternate transect legs. Thus, at least 2 CTD casts were
available for comparison with most NvShuttle events.

Overlayingthe T/Sprofilefor atransect (in particul ar the 20 minute section of the transect closest
to the position of the CTD station) revealed that substantial variability exists between the
temperature and conductivity sensors on the Aquapack and on the Neil Brown Mk Ill CTD.
However, in all cases a linear offset for salinity brought both sets of T/S results into close
agreement. Following exploraory plotsof the NvShuttletransects with therelevant CTD casts,
it was determined that thelinear offset for salinity was 0.15 psu. The magnitude of the offset was
constant for both the East and the West Core Boxes. This adjustment is extremely high
considering that the NvShuttle Aquapack was calibrated by Chel seal nstrumentsin summer 1997.

Comparison With Underway Ocean logger Data

After adjustment to match the temperature and conductivity sensors on the Aquapack and on the
Neil Brown Mk 11l CTD, the T/S data for the NvShuttle were compared against the Seebird
Thermosalinograph data, part of the ship’s Ocean logger system. Asthe cdibration of the TSG
isstill to be completed, these comparisons were carried out at this stage principally as acheck to
ensure that no gross errors had been made.

Archive of Data Files

NvShuttle data were archived after the cruise. Datafiles were named using the standard Marine
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Life Sciences Pelagic Ecosystems Core Programme convention. Thus:

Raw data <cc>aga<eve>.raw_<tid>
Derived data <cc>aga<eve>.der_<tid>
Position and distance run <cc>aga<eve>.dis <tid>
Gridded on latitude <cc>age<eve>.grd_<tid>
Adjusted datafiles <cc>aga<eve>.cal_<tid>

Adjusted and gridded on distance ~ <cc>aga<eve>.cgd_<tid>
Where <cc> is a cruise number, <eve> is an event number and <tid> is atransect identifier.
Datafrom the OPC were archived using a similar convention:

Raw data <cc>opc<eve>.raw_<tid>
Position and distance run <cc>opc<eve>.dis_<tid>
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Figure 1: The UOR data processing path
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UOR Appendix A

NvShuttle procedures
1. Ensure the instrument is connected to the wire, the NvShuttle covers are in place, the PAR
meter cover isremoved and that the ship has the correct speed and heading for the deployment.

2. PC-1isthe NvShuttle control system. PC-2 isthe Aquasoft control system and PC-3 isthe
OPC control system.

3. Re-Boot all 3 PC systems. Exit the Aquasoft menu usi ng the cursor keys to select the * Quit’
option. Reset the time clock on both PC-1 and PC-2. (Usethe DOS ‘time’ command and enter
the exact time from the ship’s Radiocode clock).

4. Turn on the NvShuttle System Interface Unit (switch O to 1). After about 20 seconds and a
series of noisesthe'line ready’ red light will come on. If this does not happen then turn the unit
off, wait 10 seconds and turn it on again.

5. Turn on the OPC deck unit.

6. On the NvShuttle control system (PC-1) type 'nshuttle’ at the CANSHUTTLE prompt. The
control windows should appear and in thetop left hand corner of the screenit should say 'Sending
system parameters. The system should then say 'Hello everybody' and eventually display'ldi€’.
A graph should appear and various lines should be plotted.

7. On Aguasoft control system (PC-2) type ‘aquasoft’ at the C:\AQUASOFT prompt. Select Data
Acquisition. Under Utilitiescheck the Cruise number (e.g. 28=JR28) and under Station enter the
event number; each deployment must have an unique event number.

8. Under the Setup option start with Cast Set-up. Enter the operator name, the latitude and
longitude and the water depth. The calibration file used during JR28 was ISAP0021.c03. Press
F2 to save the form.

9. Check the Instrument Setup. This should have 012345 in the select active channels option.
The acquisition rate was set to 1 second for JR28. Press F2 to save the form.

10. Check the Graph Setup and ensure that the axes are adequate for the deployment. Press F2
to save the form.

11. Choosethe Acquisition menu and Synchronise time, then select the Deploy Instrument Now
option. The message ‘ Connecting to Instrument’ should be displayed. The screen should go into
graph mode, after which you will then be asked to press any key to start the data display.

12. Onthe OPC control system (PC-3) type‘opc at the C:\OPC prompt. Enter a suitable name
for the logging file; the file should be named following the standard convention
<CR>0OPC<EVE>.D00, for example, 280pc039.d00 for event 039 on cruise JR28. After the
program hasstarted useAlt-A to select the Acquire menu and choosethe Start Aquireoption. The
system will now display the main screen. Use the Tab keys to move around within a panel and
the Alt-Tab keysto move between panels. Select the bottom panel and chooselog, settinglogging
to on with the cursor keys. Select Switch and press return to choose the graphical display. The
graphis not updated automatically, so the Update option must be periodically selected; the axes
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for the graph may al so require peri odic updating.

13. During an event the flight control parameters can be reset on PC-1. To change the flight
parameters select F2. Choose afield with the cursor and pressreturn to clear the existing value;
enter the new value and press return. When finished press F3 to transmit the new flight control
parameterstothe NvShuttle. Thesystem shoulddisplay themessage‘ Sending shuttle parameters
after which the parameter values should change in the upper left area of the screen.

14. When the event iscompl ete and the NvShuttleis back on deck select Quit on the OPC control
system (PC-3). On the Aquasoft control system (PC-2) press the spacebar and Ctrl-F10 to end
datacapture; returnto thetop level menuto exit the programme. Onthe NvShuttlecontrol system
(PC-1) press F4 toexit the program.

15. Turn off the power on the System Interface Unit and the OPC dedk unit. Replace the cover
on the PAR meter.

16. On the OPC control system (PC-3) seled Convert and choose Save chart file. Ensure the
current log fileis selected and set the bin sizesto 0.0 to 0.5 mm, 0.5 to 1.0 mm and 1.0 to 100.00
mm. Save the chart file with the filename in the standard form <CR>0OPC<EVE>.CQ0, for
example, 280pc039.c00 for event 039 on cruise JR28.

17. There is a network connection on PC-3 and to load the network type netload at the DOS
prompt. Transfer al files from the event to the appropriate directory under o:\mlsd\uor\jr28 on
the shared filespace. The filesfrom PC-1 and from PC-2 will need to be transferred to PC-3 by
means of floppy disc. From PC-1 copy all filesnamed CI<DDD><HH>.D<YY>where DDD is
the Julian day of the year, HH isthe hour of theday and Y'Y isthe current year. From PC-2 copy
all filesnamed JA<CR>C<EVE>.* where CRisthe cruise number and EV E isthe event number.
From PC-3 copy both <CR>OPC<EVE>.D00 and <CR>0OPC<EV E>.C00; thelatter of thesetwo
filesshould also be FT P-ed to the gppropriate UN X account and directory.
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Cruise JR28 UOR Event........cccoounnee. Sheet ..o
Jday time (2) Activity Activity Activity
Latitude: Longitude: Depth:

98 /| Reboot PC1 Reboot PC2 Reboot PC3
98 [/ | TimeonPCl Time on PC2

98 [/ [SlUon OPC deckunit on

98 [/ | Nshuttle started

98 [/ | Aquasoft started Station number

98 [ | Castsetup Instrument setup Graph setup

98 [/ | Timesynchronised

98 [ | Deploy instrument RVSLevel B RVSLevel C
98 [/ | OPC started Acquire Logon

98 [/ | Shipat4.5Kknots

98 [/ | Aquashuttlein water

98 /| Shipat4.5knots

98 [/ | Aquashuttle on deck

98 | | OPC stopped Convert

98 /| | Aquasoft stopped

98 /| Nshuttle stopped

98 /| SlUoff OPC deckunit off
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Cruise JR28 UOREvent......cccooeevenn. Sheet ..o

Jday_time (Z2) Depth | Top/Bot/Climb | Ship speed | Comments

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

98

8.7 Satellite Data

During the period of the cruise, the meterological group at Rothera kept awatching brief on the
Imagesreceived from the NOAA polar orbitting satellites. These satellites carry Advanced Very
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High Resolution Radiometers that provide information on sea surface temperatures covered by
the swath.

The centre of focus for the cruise, to the north of South Georgia, is some distance from the
satellitereceiving station at Rothera, Adelaidelsland. Therelative positionsof Rotheraand South
Georgiaare such that only ~2 overpasses are recorded each day. Given the prevailing weather
conditions at South Georgia, and the frequency of fogaong the MEB transedt (particularly over
the Polar Frontal Zone) the coincidence of clear cloud-free days and satellite overpassesis very
rare.

During the cruise 2 images were received from Rothera. The second of which provided very
useful information over the Core Programmearea. Theimagewasrecorded on January 28, 1998.
This was just as the Eastern Core Box was completed and prior to the commencement of the
Western Core Box.

8.8 EAS500 Bathymetric Echosounder

Bathymetric soundings were collected using a Simrad EA500 12 kHz echo sounder sited on the
bridge with ahull-mounted transducer at 6.3 m depth. The EA500 sounder was synchronised with
the EK'500 bioacoustic sounder, causing the ping interval of theformer to be dependant upon the
settings of the latter which varied according to water depth and operational requirements. Thus
soundings are oltained at somewhat irregular intervals.

The EA500 generated suspect bathymetric dataon anumber of occasions. Thebad datanormally
occured in moderate torough seaconditions, when the ship changed coursevery quickly, or when
arapid change in sea depth caused the instrument to report afalse bottom. Datawere processed
on atwicedaily basisin 12 hour sections using the UNIX script JR28_sim to remove asmany as
possibleof the bad dataspikes. At thisstage plotswere made of the dataat 30 second spacing and
further spikeswere occasionaly visible. Remaining bad datawerelocated by use of aninteractive
graphical data editor (plxyed) and removed from the data se. A record was generated of the
points which were edited. Only data which showed very obvious spikes were removed.

The settings on the EA500 sounder werenoted at the end of the cruiseand are shown in thetable
below. The default sound velocity of 1500 m/s has been used in the soundings. The transducer
depth was 6.3 m for the cruise. Some of these settings were changed from time to time by the
officer of the watch in an attempt to regan areading of the depth when theinstrument lost the
bottom. The instrument is farly complex and sometimes these efforts resulted in less reliable
bottom detection. It is suggested that a short manual be written explaning the basic principles
of the EA500 and whi ch settings shoul d be |l &t unchanged and how to adjust those which can hdp
infinding the bottom. The bottom tracking algorithminthe EA500 isnot sophisticated and it can
readily lose the bottom in areas where the depth changes rapidly such as the shelf break around
South Georgia. Also, when operating over deep water withthe sounder in external trigger mode
so that the ping rate isdetermined by the scientific EK500 sounder, the ping rate may betoo high
for the EA500 to detect the bottom on every ping. Inrough weather it can be several pings before
the sounder findsbottom again. Invery rough weather the EA500 sounder givesvery poor quality
data- as also does the EK500 38 kHz sounder; thisis possibly dueto entrainment of air under the
hull.

Bathymetric data are supplied to the hydrographic officeat the end of each cruise. Inview of the
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dataquality problemsmentioned aboveit is essential that these are extracted from the processed
and edited data in order to ensure high quality soundings are provided.

Instrument settings for Simrad EA500 12 kHz echo sounder on cruise JR28

(Noted on 6/Feb/97)

MENU SETTING
OPERATION MENU/ PING MODE EXT. TRIG.
OPERATION MENU/ TRANSMIT POWER NORMAL
OPERATION M ENU/ NOISE MARGIN 12 dB
TRANSCEIVER MENU/TRANSDUCER DEPTH 6.3m
TRANSCEIVER MENU/ ABSORPTION COEFF 1 dB/km
TRANSCEIVER MENU/ PULSE LENGTH LONG
TRANSCEIVER MENU/ BANDWIDTH AUTO
TRANSCEIVER MENU/ MAX POWER 2000 W
TRANSCEIVER MENU/ ANGLE SENSITIVITY 20.0
TRANSCEIVER MENU/ 22-WAY BEAM ANGLE -15dB
TRANSCEIVER MENU/ SsSTRANSDUCER GAIN 14 dB
BOTTOM DETECTION MENU/ MINIMUM DEPTH variable
BOTTOM DETECTION MENU/ MAXIMUM DEPTH variable
BOTTOM DETECTION MENU/ MINIMUM LEVEL -50 dB (varied)*
SOUND VELOCITY MENU/ PROFILE TY PE ABSOLUTE
SOUND VELOCITY MENU/ DEPTH UPPER 0
SOUND VELOCITY MENU/ DEPTH LOWER 12000
SOUND VELOCITY MENU/ VELOCITY MIN. 1600 m/s
SOUND VELOCITY MENU/ VELOCITY MAX. 1490 m/s
SOUND VELOCITY MENUY/ Edit Prof. Menu Sound veocity =
1500 m/s

1 On at least two occasions this value was found to have been set to -18 dB or greater
resulting in no bottom detection. The Simrad recommended value is-66 dB.

85



8.9 Geographical Information Systems (GIS)
Summary

Thisreport outlinesthe usethat wasmade of the Geographical InformationSystem (GIS) Arc/Info
on the British Antarctic Survey research cruise JR28.

Introduction

It is inevitable that as the sophistication of instrumentation which can be operated on board a
research vessel such asthe R.R.S. James Clark Rossincreases so does the amount of datawhich
Iscollected. Thiswas one of the of thejustificationsfor the a PES datamanager, asaresult, since
JR11, PES data has been systematically collated and archived and has led to the devel opment of
the pesto data access system. This coupled with an increasing demand for some mechanism by
which data can be quickly viewed in agraphical manner has | ed to the decision to use the GIS
Arc/Info in an attempt to provide this quick access to data whilst at sea.

The Arc/Info software

Arc/Infoisasoftware package created by ESRI for the storage and analysis of information which
has a spatial component. It's most common use within B.A.S. is as a tool for producing
cartographic maps, however, this is only a small component of it’s capabilities. It is aso a
powerful tool for data andysis, which allows the scientist the opportunity to overlay datasets
which have been referenced geographically and carry out selections on datafrom different layers
Thereis also afacility built into Arc/Info for writing macros and menus which was. utilised to
createasmall interactive programmefor viewing and pri nting, appendix | showsaflow diagram
of the macros and scripts which makeup the cov_view program.

The use of Arc/Info during JR28

Unlike other ML SD cruises carried out during the austral summer of 1997/98 the MLSD Core
Programmecovered alimited geographical areain grea detail, and the detailed charts of al areas
visted were available throughout the trip. As result emphasis was placed on the collation of
regularly collected data setsinto aformat usuable by the Arc/Info GIS suite to allow inter-annual
comparisons of both oceanographic and biological data.

Development of the PES GIS during JR28 was certred around the incorperation of aguashuttle
data into Arc/Info coverages in a form similar to that used for the creation of oceanlogger
coverages during JR26, with the added dimension of depth, which allows the user to view data
from the aguashuttle variables at a particular depth. A suite of scripts were created to directly
accessfileswhich had been previoudly calibratedand cleaned by the oceanography team and were
held as pstar files.

Thesecond aspect of the PES GISwhich was devel oped during JR28 wasthecreation of asimpler
system for creating shipstrack plots than was presently availablefrom the RV S system. A menu
driven system was developed by members of the PES team together with ITS employing an
interactive graphical ArdInfo interface which runs mutli scriptsto obtain data directly from the
bestnav data stream (bestnav is created by merging data from the various ships navigation
instruments, which are described elsewherein the report). A working copy of this was available
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for most of JR28 and further devel opment of this particular facet of the PES GISin tandem with
ITSishoped to provide a generic track plotting system for BAS cruises.

The PES GIS

Since data from PES cruises runs into many millions of bytes of information it is becoming
Increasingly necessary to find ways of subsetting and displayingthisdatain asimple manner. The
Arc/Info system is a highly complex suite of programs with can be used to manipulate and
compare data from awide range of sources. However, sinceit is such alarge piece of softwareit
was necessary to create a system by which PES scientists could easily display and compare their
datasetswithout necessarily becoming Arc/Info experts. The devel opment of aPES GISwithit's
own seriesmenusand graphical interfacesto allow the creation of coveragespeculiar to biological
and physical oceanographic would be a benifical additon to the PES data management system
(PESTO) which is currently in use within the PES group for the archival of cruise daa.

Arc/Info output from JR28

Table 1: Description of Arc/Info coverages held presently for JR28

Arc Cover name Description
coast_p line coverage in polar projection of the
scotiaarc from the BAS coastline coverage
JR26 bathy line coverage from gebco ‘96 bathymetry.
clipped to the scotia arc and peninsula, and
retaining the 100m, 200m, 500m and
1000m contours
JR28 rmt point coverageof start position of rmt hauls
JR28 meb_ocl point coverageof oceanlogger surface data
JR28 ecb ocl for the MEB transect the Eastern corebox
JR28 wcb_ocl and the western coreboxes respectively
including pstar variables:
sstemp
tstemp
rawsalin
flow
fluor
JR28 ecb aga point coverage of aquashuttle data for the
Eastern corebox including pstar vaiables
temp
cond
sigma0
depth
par
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JR28 _track line coverage of the cruise track plot

JR28 meb ctd point coverage of MEB and corebox

JR28 core ctd stations respectively

JR28 xbt point coverage of xbt locations

JR28 sstemp point coverage containing sstemp data from
the oceanlogger

Coveragesgenerated during JR28 will be held at Cambridgefor general useaswill postscript files
of any plots created during the cruise.
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GIS Appendix |: cov view script documentation
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9 Biological Acoustics

9.1 Acoustics

Jon Watkins, Cathy Goss and Inigo Everson
Introduction

The general gods of the acoustic studies are to use multi-frequency echo-sounding to provide
information on variability in abundance and distribution of biological scattering organismsfound
within the study area. During the MEB transect echo-sounding down to 1000 m provides
information on the distribution of the deep-scattering layers present. In the east and west core
boxes acoustic surveys are undertaken to provide detailed information on the distribution and
abundance of Antarctic krill (Euphausia superba) plus more general information on other
macrozooplankton and micronekton targets. Finally fine resolution acoustic data are collected
during macrozooplankton net hauls as part of studies investigating acoustic classification
techniques.

Description of standard methods
Simrad EK500

Acoustic datawere collected using the Simrad EK 500 scientific echo- sounder operating through
hull-mounted transducers with frequencies of 38, 120 & 200 kHz. To ensure consistency within
and between cruises, standardized equipment settings were used for the 3 magjor categories of
activities undertaken (respectively deepwater surveys, core box surveys and net hauls). These
standard configurations were |loaded into the EK 500 using a PC computer connected to the serial
port. This PC aso served to record any changes made to the EK500 via the joystick on the
monitor and al so any messages produced by the echo-sounder. A full description of settings used
are available in o:\mlsd\acoustic\loggi ng\commands\jr28\.

Calibration

Echo-sounder calibration using the standard-spheretechni que (see o:\ml sd\acousti c\ek500pro.wp6
for further details) was carried out in Stromness Harbour on 22 & 29 January. Using well-
established routines, the ship was fixed fore and aft using twin anchors at the bow and stern
moorings to the Stromness buoy. A CTD was undertaken to provide information on salinity,
temperatureand sound vel ocity prior to each cdibration session. Problemswere encountered with
operation of the EK500 on 22/1 and with excessive ship’s movement dueto high winds on 29/1,
however, abasic calibration of the system was obtained. Details of the calibration can be found
in the narrative in Appendix 1I, which also contains a full record of the results. Calibration
constants caculated and those used throughout the cruise are dso shown in appendix II.

Data logging

Acoustic data were logged via ethernet to a dedicated Sun UNIX workstation (bsumlisb). The
network between EK500 and the workstation was connected to the general scientific LAN using
a Gandalf microbridge. Data output from the EK500 were logged on bsumlsb using a custom
logging program, the resulting files are in Simrad binary format. Each raw file (and each of the
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succeeding processed fil es) was hamed usingthe standard PES convention of cruise, activity, jday
and start time (jr28ek5jjjhbhmm.). A log of data collected is available in PC QuattroPro
(o:\misd\acoustic\ekunixlg.wb2). A complete set of instructionson EK 500 logging procedurescan
be found on bsumlsb in directory /users/mlsd/krill/ek500_loggingINSTRUCTIONS.

Acoustic data were logged routinely during dl surveys, underway net sampling and when squid
jigging. To assist in identifying data sets each leg of the underway surveys was given a unique
transect number. A log of all thetransects undertaken isavailable in aPC QuattroPro spreadsheet
(o:/mlsd/acoustic/jr28tran.wb?2).

Data processing

All raw binary datafileswere converted to ASCII using custom processing software (instructions
on bsumlsbin~/krill/ek500 _1ogging/INSTRUCTIONS). Theraw binary fileswerethen archived
on bsumlsb in/local 1/data/ek500/Archivel. Subsequent data processing and editing was carried
outin AV Susing the specially devel oped acousticanalysismodul es. Thevarious processing steps
within AVS are described completely in ~/krill/ek500_processng/AVS INSTRUCTIONS.
Briefly, within AV 'S, thefollowing procedureswerecarried out (therelevant AV S network name
isgiven in parenthesis):

creation of AV S binary files (JR28ReadMark TV G& Write)

marking suspect data values (such as bottom signals) (JR28ReadMarkTV G& Write)
removal of TVG-amplified noise (JR28ReadMarkTV G& Write)

application of calibration corrections for each frequency (JR28AddL at& Calib)
incorporation of latitude and longitude data (JR28AddL at& Calib)

calculation of acoustic biomass (JR17Cal culateBiomass2)

Status of data processing at end of JR28

The UNIX processing log (ekunixlg.wb2) will continue to provide full details of all processing
carried out on the acoustic data sets. However, abrief summary of the status of daa at the end of
the cruiseis provided below:

MEB Transects - editing and TVG noise removal completed for each frequency, but cruise
calibration needs to be applied. Most up-to-date data are stored in AVS binary format in
/local 1/data/ek500/pjc_avs/head ascii/binary/.

Core box surveys - all stages of processing completed. Biomass of krill and other biological
scatters has been calculated for each core box. Most up-to-date data are stored in AVS binary
formatin/local 1/data/ek500/pjc_avs/headed ascii/with _nav. Inaddition, ascii filescortaining Sa
data are stored in /local 1/data/ek500/pjc_avs/headed ascii/SA/. Note however, that mark files
need to be checked for integrated bottom signal.

RMT8 net hauls and squid jigging acoustic data - AVS binary files created but no further
processing undertaken.

Problems - descriptions and solutions

External disk on UNIX system
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On 19/1/98 at 0730 (L) while steaming acoustic transect TO10 (between MEB stations 9 & 10)
the external disk (/local1; aMecropolis4 Gbyte disk)) crashed. For several hoursprior to thisthe
unit had been making noises which had been attributed to the cooling fan. Several hourswork by
Jim Crawshaw resulted in all data being retrieved from the disk with the exception of that for
T010. After thisthedisk wasremoved from use and logging for therest of the cruise wasdiverted
to the disk of UNIX workstaion JRUE. The only visible effect for acoustic loggng and data
processing was an increased response time especially when working in AVS. It isimportant that
prior to the next cruise anew disk is purchased.

EK500 crashes

The EK500 has stopped working on anumber of occasions. Each timethe only wayto restart the
system has been to switch the power off and then on again. Problems were first encountered
during calibration asnoted above. In addition the EK500 stopped working on 26/1/98at 1432 (L),
withthelossof 10 minutesof transect data; inthe middle of transect TO38 on 29/1/98 at 0759 (L)
and at 0920 (L ); and finally on 30/1/98. Sincethat timethe system hasrun satisfactorily. However,
we believe that the system should be checked by Simrad prior to any further scientific usage.

Printer hangups

From 27/1/98 the HP PainJet printers used to print out echo-chart have proved to be extremely
unreliable. A printer will stop printing and can only be started agan by switching off and on, this
action causes a page feed further interrupts the recording and continuity of thetransects. On one
occasion some percussive maintenance was tried but this had no lasting effect. Stoppages have
occurred as frequently as every 5-10 mins with printer I1. These printers went out of production
in 1993 and consumables will not be produced after next year, they are therefore due for
replacement at the earliest opportunity, indeedit isvital that suitable replacements areidentified
and purchased before the next cruise.

System noise

Previous cruise reports (JR25, JR26) have highlighted various sources of background noise
particularly on 120 kHz. Following on from these findings, at the begnning of cruise JR28 we
Investigated equi pment positionsand wiring combinationsin an attempt to reduce noi se occurring
on the 120 kHz system. Weagain found that noiseincreased if both EK500 monitorswerein use.
Even quite small movementsin the position of monitors could have amajor effect on the amount
of background noise seen on the 120 kHz echo-chart. To undertake targe fishing the second
EK500 monitor was positioned next to the PC for the DWNM (Down Wire Net Monitor).
However, to keep background noise to a minimum, when this monitor wasin use the RGB inputs
to the primary monitor were disconnected although the no adverse effects were detected if the
remote control cables were |eft attached.

Background naise on the 200 kHz system has been very variable. Large changes have occurred
at various pointsduring the cruise. Attemptsto identify thesource haverevealed that it isunlikely
to belinked to running of emergency generaors, bow & stern thrusters, seawater pumpsor winch
power packs. Unfortunately, the degree of variability makes analysis extremely difficult and time
consuming and makes the routine use of 200 kHz dataimpossible.

We consider that investigation of all aspects of background noiseis extremely important but that
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it isvery difficult to carry out during regular science cruises. Rather dedicated time is required
whereall shipsand scientific equipment can be switched off and on under controlled conditions.
Such conditions are probably best obtained during a period of sea trials in the northern
hemisphere.

It appears that much noise may be introduced through the long cable runs between transducer
space and the system box inthe UIC. It may be possible to reduce electricd noise significantly if
the EK500 systembox isinstalled as clase to the transducers as possible. Thiswould depend on
suitable place being found in the transducer space. The feasibility of such an installaion should
be assessed, paying particular attention to the humid and salty atmosphere in that space, and
costed as soon as possible.

Tow-fish trials

The multi-frequency tow-fish was not used on the core programme because of worries over
comparibility between hull and tow-fishresults. However, thetow-fish was deployed over several
transects to gather comparative data on the tilt angle of ship and tow-fish. Tow-fish data were
logged through atemporary PC logging system built and programed by Pat Cooper. This proved
to be very successful and for next cruise a permanent system should be set up.

At present the transducer cables are screwed directly into the back of the EK500. To change
between tow-fish and hull-mounted transducers one set of cables have to be unscrewed and the
other set connected. Thisisnot only time consuming and difficult because of the restricted access
to the rear of the machine but also may change the background noise level by changing the

delicate arrangement of cables. For the future we recommend that a break-out box be designed
and constructed.

Future requirements

° Seatrials to investigate system noise and make comparative measurement between tow-
fish and hull-mounted transducers

[ Simrad service
[ New printers
[ New disk for logging system

[ New calibration equipment (see calibration section).

9.2 Calibrations
A narrative of each of the two calibration periods follows. Further details are avalable in a

QuattroPro spreadsheet in misd shared space on the pc network under o:\ml sd\acoustic\calib\jr28.
Datafrom the two days are shown in Tablel.
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22 January 1998

The ship’s mooring to the buoy at Stromness was complete by 10:30 Z. A CTD cast was made
at 11:30 Z. Thefirst spherewasin position by 12:00 Z.

The sounder then stopped, it failed to restart after all three frequencies had been set to the test
signal at once (in order to read internal test oscillator). Error messages* SP1 not responding’ and
‘SP2 not responding’ were displayed on the monitor. The sounder was powered off and then on
anumber of times, but did not immediately restart. At first only one, thentwo frequencies were
switched into active mode and 200 kHz was still switched off. Normal operation resumed only
after 200 kHz wasrestarted. With ping rate set to 0.0, anoticeable increase in ping rate occurred
when all unnecessary ethernet logging was switched off.

By 13:44 Z the 38 kHz sounder had been calibrated successfully, but the lines snagged during
execution of lobe programme. At 15:30 Z forward port line broken while trying to free snagged
line. Thesnagged linewasfinallyreleased at 17:05Z. All plaited lineswere then replaced with
nylon monofil ament, and the lobe programmed scrapped in view of short time remaining.

The 120 kHz calibration was started at 19:14 Z. It was found that the TS minimum setting had
a considerable effect on the echo strength: low settings such as -70 or -80 dB giving poor
stability, while -50 or -40 dB gave good returns. After aninitial straightforward TS calibration
(that suggested a1 dB increase in gain setting since the last cruise), the Sv calibration was slow
and drifted in the opposite direction from the first setting measured.

After 9iterations of the TS gain calibration, and 11 iterations of the Sv gain calibration, at 22:00
Z thisfrequency was completed. The cruise schedule required that we then left the moori ng.

29 January 1998

All spheres were put to soak in detergent solution at 09:15 Z. The ship moored onto the buoy at
Stromnessat 10:00 Z. The weather wasclear, but with strong winds. The EK500 was set up for
the calibration as advised inthe manual and the settingsdumpedto afilecalled calib_29.dat. The
test signal was sent to each tranceiver in turn; it was noted that the 120 regponse at -56.9 dB is
only just within the limits prescribed by Simrad (-55 + 2 dB). All ethernet outputs were switched
off to reduce the processing load. New markswere put on the starboard suspension line: ayellow
mark at the 20 m position and green and yellow striped at the 25 m mark. (Notethisisa colour
change from earlier marks). A CTD cast was carried out at 11:58 Z. The wind speed at 11:50Z
was 8 m s* with gustsup to 11.8 m s™.

Thefirst sphere calibration (200 kHz) commenced at 12:15 Z. The spherewas positioned 1.2°
to starboard in the 120 kHz TS screen, as it swung this varied between 0.9° and 1.5° at the
extremes. A striking drop in TS occurred as pulsed noise commenced at 12:18 Z. Checkswith
the Radio operator, bridge and eng ne room showed noevents could be connected with this, other
than the return of the two humbersalongside. Thedefault TS setting of -50 dB does not pick up
this sphere when it is & the edge of thebeam, so thislevel was decreased to -70 dB instead. A
projection was noted below the port forward rod, and this was moved to position further aft than
usual. A reasonably stable calibration was obtained.

At 13:41 Z the 120 kHz calibration commenced. | ncreasingwind speed meant that the spherewas
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hard to centre and it was noted that the ship swung up to 10°. Unstable TS readings were listed
(up to 64 readings per setting) in order to obtain averages. An aternative was found: logging
EchoTraceover theserial portincludesping by ping TS output, compensated and uncompensated,
depth and angle values. Datafrom 14:55Z to 15:55 Z were logged to file 29_120.TS.dat, while
also recording Sa values on paper.

The 38 kHz TS measurement begun at 17:00 Z was made extramely difficult by the ship swinging
on the buoy (and two forward anchors). When the wind speed rose to 16 m s* the sphere could
not be centred and the operation was abandoned.

Recommendations

1. Timereguired for calibration

The two calibration peri ods together provided us with little more than the minimum calibration
we need for acousti ¢ survey, owing to acombination of problemson thefirst day and bad weather
onthe second. At lesst 24 hours should be allocated for calibration on any futurecruiseto allow
for these eventualities. While some time saving might have been made by combining the two
periods, having them separate gave usagreater chance of having some calibration time in good
weather, and avoided the need for the personnel involved to work around the clock. An
alternative would have been a single calibration period on a date chosen during the cruise,
dependent on the weather.

2. New equipment to improve calibration

Items that were considered for future purchase or construction were:
a) A keypad, available from Simrad, to avoid the labourious joystick setting
changes that take up so much of the calibration time.
b) A temperature probe in the transducer space. Ambient temperature is known
toaffect transducer performance (the ADCPtransducershave atemperaturesensor
which is used to compensate for such performance changes in that instrument).
Theinstability we have encountered when calibrating at higher frequenciesis not
reported by other users of the Simrad sounder, but few of them operate in the low
temperatures encountered on our surveys.
¢) Booms, motors and controller for remote operation of suspension lines.

3. Facilities

a) A lessweather dependent site might beinvestigated for futureyears. Also asitethat permitted
the use of strongbacks as used in Bergen, may help to avoid the excessive swinging that
terminated the second set of calibrations on this cruise

b) A boat on standbyto help rel ease snagged linescould hel pwhen thisisaproblem during future
calibration sessions.

4. Consultation

Other EK500 users should be contacted to find out whether drifting of results has been widely
encountered, or whether it is afeature of our operation in low temperature water.
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10 Net Sampling

10.1 Macrozooplankton/micronekton net sampling
Jon Watkins

Introduction

M acrozooplankton and micronekton net sampling was carried outin the east and west core boxes
to characterize the community structure of the area, to provide information on the composition
of acoustic targets detected during surveys and to describe the population stucture of Antarctic
krill, Euphausia superba. To achieve these three separate aims net sampling of the integrated
water column at standard stations and target net hauls at key acoustic targets were carried out.
Different sampling strategies were required for sampling the water column and for sampling
acoustic targets; these are described separately below.

Standardized station sampling

To characterize the macro-zooplankton community within each survey box, standard nets, the
RMT8 and FNET, weredeployed at each station. A double oblique RM T8 haul sampled from ~0
m to 250 m, unless the water depth was shallower in which case the net was fished to within 20
m of the bottom. Two netswerefished, each for half an hour, within ahaul. At the sametime, the
FNET surface sampler was deployed from foredeck, one20 min FNET tow corresponding toeach
RMT8 net.

Thetwo RMT8 and FNET sampleswere treated asreplicate samples. Thefirst net was sorted on
board to identify number and volumeof key components. The second net wasformalin preserved
for archiving in Cambridge.

Net hauls to characterize acoustic targets

Up to 2 RMT8 hauls were undertaken each dternoon after the completion of the acoustic
transects. The depth and trgectory of each haul was determined from the position of acoudic
targetsin the water column. Fishing waslimited to areas between the end of the last transect and
the position of thefirst sampling station of the evening. However dueto thealternationof transect
end points both offshore and shelf samples were obtained.

Positions of net hauls are shown in Figure 1 (Section 10.3).

Sample analysis

Samples sorted on board weretreated asfollows. Thetotal volume of the catch was estimated and
then an appropriate subsample was sorted through. The macrozooplankton was identified and
counted. Volumes of each species (or speciesgroup) werealso obtained asappropriate. Datawere
recorded on catch sheets (0:\mlsd\nets\jr28\cachshe.wp6) prior to entry into PC QuattroPro
spreadsheets. The spreadshed template, provided by the datamanager was modified during the
cruise and can be found in o:\mlsd\nets\jr28rm8tem2.wb2.

Fish for analysis in Cambridge were selected from dl nets and preserved in ethanol. Archive
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macrozooplankton samples were preserved in formalin. A list of preserved samplesisavailable
in 0:\mlsd\nets\jr28\samples.wb?2.

Random samples of 100 krill from each net when availablewere measured on board by asingle
observer. The total length of each krill was measured from the anterior edge of the eye to thetip
of the telson to the nearest mm below. The maturity sage of the krill was determined using the
key of M akarov and Denys (1982) and the nomenclature of Morris et al (1988). The total length
of krill measured was 83.8 m.

Problems - descriptions and solutions

1) Towards the end of the first core box we noticed that catchesin net 3 (which was not fished
except to compl ete the net monitor sequence) weregreater than in the other two nets (which were
fishing for 30 min each). Thisresult was observed in anumber of net hauls and finally theentire
system was checked by firing the nets near to the surface and then retrieving for inspection. This
reveaed that the Down Wire Net Monitor was out of sequence and so the nets had not been
fishing as expected. While this will have caused problems for the assessment of zooplankton
biomass, we consider that results of species composition and krill length frequency will bevalid.
In future, net operation should be checked frequently and catches fram all unfished nets
monitored.

2) Sample sorting was carried out by Jon Watkins and Kirsty Anderson with major assistance
from Geof Cripps, Cathy Goss, Inigo Everson and Angus Atkinson. The net sampling islabour
intensive and it should be the mgjor task for two people plus a secondary task for at least 2 other
people. Personnd numbers on future cruises must takethese requirements into account.

10.2 Rectangular Midwater Trawl (8m mouth)

The Rectangular Midwater Trawl comprises threenets each with atheoretical mouth areaof 8n? and is
operatedin conjunction withtheBAS Down-wire Net Monitor and 4 Jaw release gear. One haul was made
at each Core Box station in order to collect macrozoopl ankton and micronekton for characterisation of the
communitieswithin the two Core Boxesand for lipid analysis. Up to two hauls were made at the end of
each Core Box transect pair in order to characterise targets identified by the EK500 echo-sounder.

Deployment at Core Box Stations

Hauls were fished with two nets, the first on a downward oblique trajectory to 250m and the second
upwardsto the surface. Thethird net was opened at the surface and then closed thirty seconds|ater before
recovery. The first two nets were intended to be open for thirty minutes each. For a 250m profile, this
gives a descent/ascent rate of 8.3 m/min. The rates of veer and haul of the wire out were adjusted in
accordance with the achieved rate of change of depth. In calm conditions with no swell, the ship's speed
remains fairly constant making it fairly easy to obtain arate of change of depth of about 89 m/min. To
achieve this, aveer or haul rate of about 15m/min of wireis sufficient at a gpeed of 2.5 knots. In windy
conditions and especially if the ship is pi tching, the ship's speed may be much less constant, sometimes
changing by half a knot or more over a period of a couple of minutes. In such conditions, frequent
adjustmentsto therate of wire veer/haul may berequired if theintended even ablique sample of the water
column is to be obtained. There is a certain amourt of lag in the system and it is probably not worth
making adjustments over a shorter period than two minutes.
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Deployment at end of Transect Pairs

Up to two haulswere made after the campl etion of the acoustic transect. The depth and trgjectory of each
haul was determined from the pasition of acoustic targets in the water column. Fshing was limited to
areas between the end of the last transect pair and the first of the two stations on that transect. This
provided samples from both on and off shore.

Problems

Much of theRMT equipment isnow of great age and in need of replacement. Two new netsand three new
Cod-end tubes were purchased for this season. The net was originally assembled for JR26. It was clear
that the net had very hard use on this cruise, many veay large catches of krill were made, causing
considerable wear and necessitation a number of repairs before use on JR28. Many o the wiresused in
the net do have afinitelife and replacement isroutine. The sidewires, which take the greatest strain, were
renewed at the start of thi s cruise. One opening bridle needed to be replaced subsequently.

The net generallyworked well throughout thecruise and few problemswere experienced. The only major
one occurred when the release gear somehow got out of sequence and was opening hets Two and Three
before net One. The cause of thisis obscure but probably resulted from either an extrarelease at theend
of ahaul or possibly radio transmissions triggering the release gear whilst on deck.

Originally, the release gear had an indicator to show release cam position but its use was discontinued
with the acoustic net monitors on "John Biscoe'. Thiswill now be reinstated.

During the penultimate day of netting, avery large and dense krill swarm was encountered. The net must
have been fished through this for sometime and collected a large quantity of krill without the operator
realising. The haul was not terminated to recover this catch but fished down to some depth before
recovery. On recovery the cod-end was found to be full of krill but the main net had burst, having ahole
some 5 mlong. For the few hauls made after this, theRMT wasfished asa two net rig. Thisevent and the
wear and tear that took place on JR26 indicate that net operators should remain alert to thepossibility of
making unnecessarily large catches.

Two factors contributed to the net damage Firstly, catches on the new cod-end tubeswere prominent and
sharp, catching in the meshes of adjoiningnets and causing small tears. It is anticipated that this problem
can be solved for future seasons by attaching faired plastic blocks ahead of each catch. Secondly, the
surface of thestern rdler, which doesnot roll under theinfluenceof aaRMT net, and isrusted sufficiently
to cause considerable abrasion. This problemwould only be solved by chipping and re-painting so long
astheroller was not used for any purposethat damaged the point. A better solution may be to cover the
roller in a protective sheet of heavy duty rubber or plastic materid.

10.3 Down Wire Net Monitor

Summary

Thisreport describesthe coll ection of dataassociated with the deployment of the British Antarctic
Survey Down wire net-monitor, in association with the RMT-8 net and the Horizontal Antarctic
MultiplePlankton Sampler (HAMPS) and during JR28, and al so the data pathway whichwasused
to process the data collected from it.

Introduction

The RMT 8 wasthemain method used for collecting biological samplesduring JR28. Therewere
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two planned typesof net haul. Following each UOR/A coustic/Predator transect, therewasaperiod
of target fishing and at the end of each of the stations adouble-haul was carried out. The Fnet was
a secondary collection instrument and was gererally fished in tandem with the RM T8, from the
foredeck. In total there were 24 RMT hauls, 35 FNET tows and asingle HAMPS deployment.
Figure 1 shows the locations of the RMT tows and Appendix | contains a summary of net
deplyments and net firing depths. Fnets were only towed together with the RMT 8 and so no
figureisincluded charting thar positions. There was also a singe HAMPS deployment.

Figure 1: Locations of RMT net hauls during JR28

General information:

BoththeRMT 8 amd the HAMPS can befitted with apackage called the DownWire Net Monitor
(DWNM) which is made up of; an electro-mechanical device which is used to facilitate the
opening and closing of the netsonthe 3 RMT 8 nets and the 5 HAMPS nets, a series of sensors
for recording oceanographic variables, and a software package which allows the operator to
monitor the position of the net in the water, which allows the operator to open and close nets and
collects data from the sensors. The DWNM is also used for operating the Longhurst-Hardy
Plankton Recorder but this facility was not used on this cruise.

The mechanical section of the DWNM is attached to the net cross and causes a pair of bridles

holding the mouth of each of the nets closed, to be released when signals are received from the
software. It is also where the various sensors are attached.
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The software which controls the DWNM and which receives data from the sensors is called
dwnm56 and was originally created in 1995/96 by Paul Woodroffe (B.A.S.), and an updated
version was created in October 1997 for use in the austral summer season of 97/98 (dwnm71),
however, after testing with the LHPR on JR25 it was found that the new version was not
performing correctly and so version dwnm56 was used for the duration of both JR26 and JR28
instead.

Net-monitor data:

Net-monitor instrumentation:

There were 10 instruments on the DWNM during JR28, plus three spare channels (spl sp2 and
p3), descriptions of these are given in tablel, and for detailed information reference should be
made to the Down Wire Ne Monitor System Documentation acopy of which isheld at B.A.S.
Cambridge by the MLSD Gear devd opment section and one with the el ectonics department.

Not all of theinstruments where operational during JR28, asaresult no datawere collected from
thelight meter, flow meters 2 and 3, frominclinometer 2 or from the fluorometer. Thelight meter
was not used to avoid having to takeit on and of the monitor if the net was required to go below
500m. Datafrom all the other instruments were logged directly to the DWNM pc, at which point
three further variales were added to the data stream, these being sdinity (derived from
conductivity), net number and net type. Output from the DWNM pc wasinthe RV S ship message
protocol (SMP) format and so waspassed directlyto the RVS Level-B system for archiving and
then to the Level-C system to produce the data stream netmon with datalogged every 2 seconds
(seefig 2a).

100



No. | Quantity measured | Units Sensor description
(Variable Name)
1 Net depth (depth) metres Translnstrument BHL-4269-01
Pressure range 0 - 250 bA
2 Sea Water degrees Celsius Sea-Bird SBE3
Temperature (temp) Range: -5.0°C - 35°C
3 Sea Water Siemans/metre* Sea-Bird SBE4
Conductivity (cond) Range: 0 - 7 Siemans/metre*
4 Irradiance (light) Output: mV** Chelsea | nstruments PR46
NOT USED ON Cdlibrated: In pW cm
JR28
5 (flowl) ? B.A.S. radial flow meter / LHPR
axial flow meter 1
6 (flow2) ? LHPR axial flow meter 2
NOT USED ON
JR28
7 (flow3) ? LHPR axia flow meter 2
NOT USED ON
JR28
8 (angll) degrees Sensorex 41600 Inclinometer
Range +/- 90 degrees
9 (angl2) degrees Sensorex 41600 Inclinometer
NOT USED ON Range +/- 90 degrees
JR28
10 | Depth above seabed | metres Tritech ST200
(at) Range 0 - 100m
11 | Chlorophyll-a Output: mV Chelsea Mk 111 Aquatracker
(fluor) Cdlibrated: pg/l Range O - 100pg/l +/- 0.005 pg/l +
NOT USED ON 5% of value.
JR28
12 | Spare channel (spl) Not in use
13 | Spare channdl (sp2) Not in use
14 | Spare channel (sp3) Not in use
15 | Sdlinity (sal) ppt Derived from sa water
conductivity
16 | Net number (net) Integer 0,1,2,3 or 4
17 | (type) RMT8, RMT25 or LHPR

Table 1. Descriptions of the sensors present on the Down wire net-monitor during JR28.
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* - mmho/cm = Siemans/metre * 10

** - PAR (In pW cm?) = 6.9767 - (0.005147 * light)
*** _ Concentration (ug/l) = 0.01121 x 10°"* - 0.0182
? - Information unavailable during JR28
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Net-monitor data processing:

During JR28 data from the Level C netmon data stream were processed using the pstar execs
rmtexecO, rmtexecl, the C-Shell script rmt_info and the SAS script rmt.pgm. These were used,
to createaseriesof datafiles, onefor eachRMT event and aseries of net summariesfor thewhole
cruise(seeFig. 2b). These were placed on the pc network and a so on the unix server jrue. Copies
of thesefileswere returned to B.A.S. Cambridge by the ITS group for subsequent retrieval. The
execs and scripts can befound in Appendix Il and table 2 shows an example of Figure 2: Data
pathway used for processing raw data from the B.A.S. net-monitor on JR28.

the output from rmt_info. Figures 2aand b outline the data processing path. The tables produced
in this way were created as a complement to the cach data which was recorded by the Krill
acoustics team who hold a combination of electronic and paper records of the contents of the
hauls, whilst data from the DWMN will be held at BAS HQ in Cambridge by the PES data
manager.
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The SAS System 21:09 Wednesday, December 10, 1997 1

NET N Obs Variable Minimum Maximum Mean

0 399 DEPTH 0 221.9000000  97.0172932
FLOW1 0.1000000  1.3000000 0.8453634
TEMP  -1.2329000 2.1672000 -0.1913190
COND  -0.00010000 2.9838000 2.3822506
SAL 33.0931000 34.9070000  33.8984305

1 825 DEPTH 203.800000 244.400000  220.6727273
FLOW1 1.0000000  1.6000000 1.3427879
TEMP 0.9903000  1.6394000 1.3760395
COND 2.9371000  3.0012000 2.9747895
SAL 34.1933000 34.3164000 34.2553868

2 480 DEPTH 51.3000000 225.000000 143.2681250
FLOW1 1.3000000  1.9000000 1.5937500
TEMP  -0.9764000 1.0717000 -0.4440521
COND 2.7352000  2.9493000 2.7957758
SAL 33.7964000 34.2608000  33.9703592

3 848 DEPTH 26.3000000 50.0000000  30.3737028
FLOW1 1.2000000  1.9000000 1.5628538
TEMP -1.0459000 -0.6591000 -0.8868514
COND 2.7201000  2.7599000 2.7387183
SAL 33.6929000 33.8083000  33.7695368

4 87 DEPTH 0 26.9000000 14.4517241
FLOW1 0.1000000  2.0000000 1.4942529
TEMP  -3.4859000 -0.6288000 -1.2244632
COND O 2.7629000 2.2423172
SAL 33.5300000 33.8139000 33.7100803
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Details of RMT haul

21:09 Wednesday, December 10, 1997 2

NET=0
Flow when
Date of Start Start Depth net Temp. w hen net fired Salinity
OBS haul Latitude Longitude fired (m) net fired CON D LIGHT (m/s) FLUOR (ppt)
1 971121 -54.5681 -39.2056 0 -0.7331 2.7 6.978 0.2 0 33.0931
Volume of
Time net Event Length of ime Water
OBS DISTRUN ANGL1 fired number ACTION net open AVR_ANG filtered
1 0.2502 80.1 18:54:26 068 downcast 0:12:14 128.935 4963.97
NET=1
Flow when
Date of Start Start Depth net Temp. w hen net fired Salinity
OBS haul Latitude Longitude fired (m) net fired COND  LIGHT (m/s) FLUOR (ppt)
2 971121 -54.5747  -39.2176 220.6 1.4921 2.9852 6.978 1.4 0 34.2615
Volume of
Time net Event Length of ime water
OBS DISTRUN ANGL1 fired number ACTION net open AVR_ANG filtered
2 1.331 68 19:06:40 068 open 1 0:29:22 67.9336 18927.94
NET=2
Flow when
Date of Start Start Depth net Temp. w hen net fired Salinity
OBS haul Latitude Longitude fired (m) net fired COND LIGHT (m/s) FLUOR (ppt)
3 971121 -54.5846 -39.245 225 1.0717 2.9493 6.979 1.4 0 34.2608
Volume of
Time net Event Length of ime water
OBS DISTRUN ANGL1 fired number ACTION net open AVR_ANG filtered
3 3.521 67.5 19:36:02 068 open 2 0:17:08 56.035 13107
NET=3
Flow when
Date of Start Start Depth net Temp. w hen net fired Salinity
OBS haul Latitude Longitude fired (m) net fired COND LIGHT (m/s) FLUOR (ppt)
4 971121 -54.5893  -39.2664 50 -0.963 2.7355 6.978 1.8 0 33.7988
Volume of
Time net Event Length of ime water
OBS DISTRUN ANGL1 fired number ACTION net open AVR_ANG filtered
4 5.02 47 19:53:10 068 open 3 0:30:06 60.9792 22580.11
NET=4
Flow when
Date of Start Start Depth net Temp. w hen net fired Salinity
OBS haul Latitude Longitude fired (m) net fired COND LIGHT (m/s) FLUOR (ppt)
5 971121 -54.5983  -39.3029 26.9 -0.6385 2.762 6.978 1.7 0 33.808
Volume of
Time net Event Length of ime water
OBS DISTRUN ANGL1 fired number ACTION net open AVR_ANG filtered
5 7.6212 59.5 20:23:16 068 upcast 92.1172

Table 2: Example of Net-monitor summary table produced by rmt_info
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rmt_info variable Description and derivation

name

depth mean, minimum ard maximum depth of the net during the time that it was open.

flowl mean, minimum and maximum rateof flow of water through the gpen net.

temp mean, minimum and maximum water temperature during the time that it was open.

cond mean, minimum and maximum conductivity of the water during the time that the net was open

sal mean, minimum and maximum salinity of thewater duringthe time that the net was gpen.

Date of Haul GMT date of net opening

Start Latitude Location that net was fired

Start Longtude Location that net was fired

Depth net fired Depth recorded when thenet vasriable changes vdue

Temp. When net fired Temperature recorded when the net vasriablechanges value

cond Conductivity recorded when the net vasriable charges value

light PAR recorded when thenet vasriable changes vdue

flour Chlorophyll - a

salinity Salinity recorded when the net vasiiable changes value

distrun Horizontal distance from time net launched to time net fired

Time net fired Time net fired

Event Number Bridge assigned ID

action description o what the net is doing

length of time net open time between curr ent net and following net being opened

avr_ang Average angle of tilt for the net monitor

volume of water filtered How much water has moved through the ret given an dfective nouth area of 8 m* and angle of 45
degreesto the vertical.

Table 3: Description of rmt net summary fields.
Fnet Information:

There was no physical oceanogragphic data collected about the fnet unlike the nets controlled by
the downwire net monitor, and detail s about time of depl oyment was generally collected after the
event from the bridge science log book. Catch detailswererecorded in asimilar manner to those
from the RMT 8 and can be obtained from members of the plankton dynamics team.

Recommendations:

Therehasal so been highlighted, aneed for astandardi sed net monitor procedure, whereby logging
of operations and event detailsare systematic. Ideally, event numbers would be dectronically
recorded on the bridge and immediately available to all scientists over the network. It is also
propriotious, for the purposes of trouble shooting, for mishaps and accidentsto be logged in a
detailed manner.
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DWNM Appendix I: Net summary information

Event | Date Time latitude longitude | depth net
number (m) number
122 980124 19:54:09 -53.8781 -35.372 35.6 1
980124 20:10:15 -53.866 -35.3845 75.6 2
980124 20:48:32 -53.8359 -35.4134 53.8 3
128 980125 1:20:54 -53.8808 -35.434 0 1
980125 1:50:05 -53.8646 -35.406 271.3 2
980125 2:20:03 -53.8514 -35.3841 0 3
136 980125 6:19:02 -54.0828 -35.9157 4.4 1
980125 6:50:03 -54.1049 -35.9086 175.6 2
980125 7:13:59 -54.1218 -35.9096 25 3
140 980125 19:13:11 -54.2966 -35.8158 11.9 1
980125 19:20:14 -54.2934 -35.8219 65.6 2
980125 19:22:29 -54.2923 -35.8239 66.2 3
145 980125 23:20:50 -54.2375 -35.7403 3.1 1
980125 23:50:04 -54.2188 -35.7534 197.5 2
980126 0:20:05 -54.203 -35.7662 4.4 3
154 980126 6:01:02 -54.0414 -35.2425 12 1
980126 6:32:33 -54.0438 -35.2819 250 2
980126 7:00:13 -54.046 -35.3166 19 3
158 980126 19:22:39 -54.1693 -34.9695 155 1
980126 19:25:48 -54.1686 -34.9744 135.6 2
980126 19:34.05 -54.1669 -34.9873 105 3
159 980126 20:12:00 -54.1607 -35.0366 75 1
980126 20:36:18 -54.1594 -35.0671 61.9 2
980126 20:41.05 -54.1592 -35.0733 36.9 3
164 980126 23:37:15 -54.1846 -35.0597 25 1
980127 0:.07:16 -54.1732 -35.0989 241.9 2
980127 0:37:05 -54.1624 -35.1341 0.6 3
173 980127 4:49:56 -54.3953 -35.5425 | 4.4 1
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980127 5:21:08 -54.4002 -35.574 250.6 2
980127 5:51:57 -54.4066 -35.6076 2.5 3
177 980127 18:38:32 -54.5983 -35.5013 65.6 1
980127 18:46:50 -54.5925 -35.5013 76.2 2
980127 18:55:14 -54.5869 -35.5002 78.7 3
178 980127 20:06:47 -54.5572 -35.3728 0.6 1
980127 20:37:10 -54.5355 -35.3884 151.3 2
980127 21:07:06 -54.5186 -35.3981 131 3
193 980128 5:04:00 -54.3196 -34.8896 31 1
980128 5:32:38 -54.3007 -34.8761 251.3 2
980128 6:04:48 -54.2821 -34.8629 25 3
203 980130 19:30:44 -53.8011 -38.8554 98.8 1
980130 19:59:25 -53.799 -38.8925 50 2
980130 20:23:32 -53.7992 -38.9231 98.8 3
208 980130 23:10:21 -53.8228 -38.8923 1.9 1
980130 23:40:07 -53.8162 -38.9309 193.1 2
980131 0:09:56 -53.8079 -38.9677 12 3
217 980131 5:12:56 -53.4657 -39.0105 125 1
980131 5:14:02 -53.4654 -39.0117 6.2 2
980131 5:41:37 -53.4561 -39.0478 251.3 3
221 980131 23:36:56 -53.4332 -38.7123 5.6 1
980201 0:04:53 -53.4375 -38.752 250.6 2
980201 0:34:50 -53.4423 -38.7948 4.4 3
234 980201 4:55:24 -53.7946 -38.5958 12 1
980201 5:14:11 -53.8034 -38.6109 180 2
980201 5:34:17 -53.8132 -38.6276 3.7 3
240 980201 19:54:56 -53.68 -38.2697 65 1
980201 20:16:36 -53.6826 -38.2977 25.6 2
980201 20:50:03 -53.6873 -38.3427 90 3
245 980201 23:21:26 -53.7464 -38.2875 3.7 1
980201 23:51:15 -53.7391 -38.3287 180 2
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980202 0:20:11 -53.731 -38.3666 0.6 3
254 980202 5:27:44 -53.3976 -38.4156 4.4 1
980202 5:54:34 -53.4043 -38.4488 250 2
980202 6:23:41 -53.4109 -38.4825 19 3
259 980202 19:14:04 -53.3484 -38.0599 55 1
980202 19:44:13 -53.3507 -38.1022 157.5 2
980202 20:14:.04 -53.3541 -38.1439 225 3
264 980202 23:03:56 -53.3641 -38.0934 12 1
980202 23:34:50 -53.3735 -38.138 250 2
980203 0:03:57 -53.3827 -38.18 0.6 3
272 980203 4:18:48 -53.7088 -37.9734 12 1
980203 4:34:00 -53.7031 -37.987 118.8 2
980203 4:52:32 -53.6972 -38.0022 0.6 3
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DWNM Appendix II:

RMT.PGM
SAS script invoked by the C-Shell script rmt_info.

[* SAS SCRIPT : RMT.PGM */

/ ok dekdolek * /
[* Date of creation: December 1997 */
[* Input: Ascii file containing netmonitor variables */
[* Ouput: text summary file called cruiseRMTevent *
I* * xx * xx /
[ roxx /

[* Input Variables */
[ Kk

[* Time HMS */

[* Depth metres */

[* temp degrees C */

[* cond */

[* light mV */

[* flowl m/sec */

[* flow2 m/sec  */

[* flow3 m/sec  */

[* flour */
[* sal ppt */
[* net */
[* type */

[*netangle */

/******************/

* *kk *kk * * r\n/

/
I* SETS UP VARIABLES AND FILENAMES */
I* nb: you should only have to change things up here */

I* * *kkkkk *kk * r\/

%let netarea = 8;
data RMT(drop=timex);
infile SASFILE firstobs=24;

input N datex:$6. timex:$6. LAT LON DEPTH TEMP COND LIGHT
FLOW1 FLUOR SAL NET TYPE DISTRUN;

if SAL < 30 then SAL = _;
if (NET =1 OR NET =2 OR NET = 3) AND DEPTH =0 then DEPTH = _;

timex = RIGHT(imex);

TIME = HMS(input(substr(timex,1,2),2.),
input(substr(timex,3,2),2.),
input(substr(timex,5,2),2.));

format TIME time8. ;

E_NUM = sysget("EVENT");
run;

/* Use sas means procedure to calculate the min max and average depth and flow */
/* Then save to a file called rmtstat */

proc means min max mean;
class net;
var depth flowl temp cond sal;
output out=rmtstat
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min=min_dep min_flow min_temp min_cond min_sal

max=max_dep max_flow max_temp max_cond max_sal

mean=avr_dep avr_flow avr_temp avr_cond avr_sal;
run;

[* Pick out information at the point when each net is opened/closed */
[* Save to a file called rmtinfo */

data rmtinfo;

set rmt;
if _n_=1then
counter = 0;

if NET = counter AND SAL ne . then
do;
select (NET);
when(0) action = 'downcast’;
when(1) action = 'open 1
when(2) action = 'open 2';
when(3) action = 'open 3';
when(4) action = 'upcast’;
otherwise action = "Error’;
end;

counter + 1;
output;

end,;
run;
[* shift time one place up to get net end times */
data time(drop=time);

set rmtinfo(keep=net time);

net = net - 1;

endtime=time;

format ENDTIME time8. ;

run;

[* Calculate Length of time that net is open */
data rmttime(keep=endtime time duration tot_sec net);
merge rmtinfo(keep=time net ) time;

imtime = '235959";

ST1 = HMS(input(substr(imtime,1,2),2.),
input(substr(imtime,3,2),2.),
input(substr(imtime,5,2),2.));

format ST1 time8. ;

format hour24 time8. ;

if endtime < time then

do;

duration = (ST1 - time) + endtime;
sec = second(duration) + 1;
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end;
else

do;
duration = endtime - time;
sec = second(duration);
end;

hour = hour(duration);
min = minute(duration);

tot_sec = sec + (min * 60) + (hour * 60 * 60);
DURATION = HMS(hour,min,sec);
format DURATION time8. ;

by NET;
where NET <=4 AND NET >=0;

run;

data rmtevent(drop = N TYPE COUNTER
min_dep min_flow min_temp min_cond min_sal
max_dep max_flow max_temp max_cond max_sal
aw_dep avr_flow avr_temp avr_cond avr_sal
endtime tot_sec);

merge rmtinfo rmttime rmtstat;
by net;
volume = &netarea * tot_sec * avr_flow;
where net ne .;
run;

proc print
data=rmtevent(drop=_type_ _freq_) split="\";

by net;

label datex ='Date of haul'

depth ='Depth net fired (m)'

temp =Temp. when net fired'
flowl ='Flow when net fired (m/s)'
sal ='Salinity\(ppt)’

time = 'Time net fired'

e_num = 'Event number'

duration = 'Length of time\net open'
lat = 'Start\Latitude'

lon = 'Start\Longitude'

volume = 'Volume of\water\filtered’;

title 'Details of RMT haul’;

run;
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RMT_INFO
C-Shell script which creates a summary table for an RMT net haul by running the SAS script RMT.PGM

HH T R R R R R R R R R R R R R
#!/bin/csh
HH R R R R R R R R R R R R R R R R R R R

Filename: rmt_info

Description:

This script creates a text file containing summary information about rmt
net hauls from a pstar file containing netmonitor information and position
information from one of the GPS.

Processing steps:

STEP_01 Check the relevant pstar file exists inthe correct directory
as set by the environment variable P_RMT and using the pstar
command mlist create an ascii file of data.

STEP_02 Using SASto run the batch file rmt.pgm create a text file of
summary information.

History:

Version Date  Author  Description

01  04/12/97 SAGR Copied from uorexec2 by MABRA and amended for
net monitor

NEXT ??/?2/?? 2?2 Please make a note of your changes here

- using as many lines as necessary. If
the changes are substantial perhaps a
new exec mightbe better?

HHHFHFFHFEHFHFFFEHFHFFH TR HFHH

HHH R R R
HitHHHHHAE Initialisation #HHHHHHHHHHHHHHHHHHHHHH

setup sas

# change to the correct directory

if ($?P_RMT) then
echo""
echo " Changing directory to P_RMT: $P_RMT"
cd $P_RMT

endif

# RMT event number
echo -n " Enter the RMT event number please
set Enum = $<

# Check pstar file exists
if (! -e ${CRUISE}rmt${Enum}.dis ) then
echo " The file ${CRUISE}rmt${Enum}.dis does not exst."
echo " Have you run mtexecl and rmtexec?2 yet? "
exit
endif
echo $Enum

mlist >! rmt.talk <<'!

${CRUISE}rmt${Enum}.dis

fmt time HMS

vars time lat lon depth temp cond light flow1 fluor sal net type distrun
ascii ${CRUISE}rmt${Enum}.asc

list

q
!

# Setup SAS filename and event number variables.
setenv SASFILE ${P_RMT}/${CRUISE}rmt${Enum}.asc
setenv EVENT $Enum

echo $EVENT
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echo $SASFILE

# Run the SAS script rmt_info.pgm and put the pint statements
# into the print statements into the file ${CRUISE}rmt${Enum}.info
# and the log statements into rmt.log

sas /users/mlisd/pstar/data/rmt/rmt.pgm -print ${P_RMTY${CRUISE}rmt${Enum}.info -log ~/data/rmt/rmt.log
unsetup sas

# Tidy up bit

rm rmt.talk
echo "...all done"

RMTEXECO

PSTAR exec which reads in net monitor data from RVS Level C using datapup and converts it a pstar format file
called cruiseRMTevent.

HHH R
rmtexecO

Description:
This is an exec to read in data from the James C Ross
net monitor into pstar format

It sets up the dataname ( 3 letter instrument id, followed by 3 figure
cruise number) and file name ( dataname followed by the 3figure file
sequence number) and other header details.

Files produced:
$nam$CRUISE$Snum.raw Pstar format of RVS data; variables still in
raw form.

STEP_O01Read in RVS data using datapup

STEP_02 If dataname is new: create new file, reset raw flag
using pcopya, and setup dataname and other header
details using pheadr

STEP_03  NOW just a datpik to tidy the data somewhat

History:
Version Date  Author  Description
00 01/12/97 MAB/SG Just read in the netmonitor data

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

# Main processing steps:
#

#

#

#

#

#

#

#

#

#

# NEXT ?2/?2/?2?272?7?7? Please make a note of your changes here
# - using as many lines as necessary. If
# the changes are substantial perhaps a
# new exec mightbe better?

#

BRI R R R A B B R B B R R R R B R R R R R R R A

Hit#HH#HHA Check these variables ##fHHHHHHHHIHIHHIHHHE
# These variables should be checked when setting up this #
# exec for the first time at sea. #

# RVS file to read.
# No checks made for their existence. exec will bomb out if they don't exist
set rvs = netmon

# Instrument type (for header)
set inst = netmon

HiHHHHHHHHE nitialisation #RHHHHTHHHHHHTHH
touch rmt.talk
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BRI R R R R R R R T R

Hi#HHHH#H#E Get information from the user ###HHH#HTHHIHHHHEHHHHTHE
echo""
echo""

echo "> This exec reads in data for the netmonitor."
echo "> It requires the following information:"

echo "> 1) The start ime and end time "

echo -n "> Continue (y/n)? "

set ans = $<

if (Pans 1= "y") exit
#

echo""

echo -n " Enter Event number : "

set Enum = $<

echo""

echo -n " Enter start time in format yydddhhmm(ss) (O=start of file): "
set start = $<

echo -n " Enter stop time informat yydddhhmm(ss) (O=end of file): "
set stop = $<

set start = "-s"$start
set stop ='-e'$stop

HH B R R R O R B R R R R T
HHHHEHHHAE Main processing Steps #iHHHHHHHHHHHHHHHHHHEH
B R R B R I R R R I R R A
# STEP_O01 - Read in data from RVS format
#
echo ™
echo "> Running datapup”
datapup $start $stop $rvs /${CRUISE}Irmt$Enum -
if ($status != 0) then
echo "problem running datapup - "
exit
endif

# Reset raw data flag
pcopya >> rmt.talk <<'!
${CRUISE}IrmtSEnum

—_—— =<

if ($status != 0) then
echo "problem running pcopya - see rmt.talk"
exit

endif

B R T R
# STEP 02
# Update the dataname and other header details.
#
echo "> Running pheadr"
pheadr >> rmt.talk <<'!
${CRUISE}mtSEnum
y
1
${CRUISE}mtSEnum
2

$inst

ship
$SHIPNAME
$CRUISE

/
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—_—— Y~~~

if ($status != 0) then
echo "problem running pheadr - see rmt.talk"
exit

endif

echo "o

echo " The file created is called ${CRUISE}rmt$Enum atversion "
ping -FD ${CRUISE}mt$Enum

echo""

i Keep directories tidy i HHHEHHHHHHHEHHHEHHHEHHE

/bin/rm -f rmt.talk

echo "*** THE END ***"

RMTEXEC1

PSTAR exec which take the fie created by RMTEXECO and adds position information by time to produce a file called
cruiseRMTevent.dis.

B R R R R R R R R R R R T R R R R R

HHFHFHFHHEHFFEFHFHEHHEFRFEHFRFHFHTHRHR

rmtexecl

Description:
This exec is part of a series of execs (0-1) for processing net monitor data
This exec merges in a navigation file and calculates distance run.

Processing steps:
STEP_01 Mergein the navigation data
pmerge - merge inthe lat and lon to the file.

STEP_02 Construct adistance run variable
pdist - copy outan extra variable.

History:
Version Date  Author  Description
01  04/12/97 SAGR Copied from uorexec2 by MABRA and amended for
net monitor
NEXT ??/?2[??2?? Please make a note of your changes here
- using as many lines as necessary. If
the changes are substantial perhaps a
new exec mightbe better?

B R R R R R R R R R B R R R H B R R R R R R
HHHHHE R Initialisation HHHHEHHHHEHEHHIHEHHEHHEHE I

#

#

This exec looks at P_RMT for a directory to run from

if ($?P_RMT) then
echo""
echo " Changing directory to P_RMT: $P_RMT"
cd $P_RMT

endif

set up variables and files
/bin/rm -f rmtexecl.talk
touch rmtexecl.talk

Hit i Get information from the user ##t#HHHHHHHHHHHTHHHHHH#]

#

STEP_00 Do we want to run this exec ?
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echo""

echo " This exec merges the navigation for the haul with info from the net monitor."
echo " It will require the event number for the rmt haul,”

echo " the jday of the haul, "

echo " and the origin of the distrun variable."

echo -n " Continue (y/n)?*"

set ans = $<

if ($ans !="y") exit

# RMT event number

echo -n " Enter the RMT event number please "
set num = $<

if (! -e ${CRUISE}rmt$num ) then
echo " The file ${CRUISE}rmt$num does not exist"
exit

endif

HHHHH A HH AR AR AR R
# Main processing steps

# Julian day of deployment

echo -n " Enter the jday of the deployment (3 figure number eg. 013) "
set nav_day_1 = $<
if (! -e $P_GPS/${CRUISE}gps$nav_day 1) then
echo " The file $nav_day 1 doesn't exist,"
echo " are you sure it has been processed.”
exit
endif
cp $P_GPS/${CRUISE}gps$nav_day 1 $P_UOR/nav_file_1
set nav_file_1 = $P_UOR/nav_file_1
echo " running pheadr - "
pheadr > ! rmtexecl.talk <<'!

$nav_file_1
y

1

RMT_nav

1
1

y

if ($status != 0) then
echo "problem running pheadr during navigation file generation"
echo " see rmtexecl.talk"
exit

endif

ping -FD $nav_file_1

echo -n " Does the RMT haul cross into the following jday ? "
set ans = $<
if ($ans =="y") then
echo -n " Enter the next jday of the deployment (3 figure number eg. 014) "
setnav_day 2 = $<
if (! -e $P_GPS/${CRUISE}gps$nav_day 2 ) then
echo " The file $nav_day_2 doesn't exist,"
echo " are you sure ithas been processed.”
exit
endif
echo " running papend - "
papend > ! rmtexecl.talk <<!

$nav_file_1

y
n

$P_GPS/${CRUISE}gps$nav_day 2

n
!

one

if ($status !=0) then

116



echo "problem running papend during navigation file generation”
echo " see rmtexecltalk"
exit
endif
ping -FD $nav_file_1
endif

# Distance origin
echo -n " Please give the origin for distrun now
set dist = $<

HHAHH R R R R R R R R R R R R R R R R
# STEP_01 Merge inthe navigation

echo " Merging in navigation data. "
echo""
echo -n " running pmerge - "
pmerge >! rmtexecl.talk <<'!
${CRUISE}rmt$num
${CRUISE}rmt$num.nav
/
$nav_file_1
time lat lon /
I
if ($status != 0) then
echo "problem running pmerge"
echo " see rmtexecl.talk"
exit
endif

ping -FD ${CRUISE}mt$num.nav
echo -n " running pdist - "
pdist >! rmtexecl.talk <<'!
${CRUISE}rmt$num.nav
${CRUISE}rmt$num.dis
$dist

|

if ($status != 0) then
echo "problem running pdist"
echo " see rmtexecl.talk"
exit

endif

ping -FD ${CRUISE}mt$num.dis
HitHHHHHE Keep directories tidy #HHHHHHHHHHHHHHHHHHHE

/bin/rm -f UORwork

/bin/rm -f rmtexec1.tak

/bin/rm -f ${CRUISE}¥mt$num.nav
/bin/rm -f $nav_file_1

HHHHHHHHH The End #HHHHHHHHHHHHHHHHHHHHHH
echo nn

echo " file created - ${CRUISE}rmt$num.dis "

echo""

echo-n" atversion-"

ping -FD ${CRUISE}mt$num.dis

echo nn
echo " End of rmtexec2 for event $num"

echo""

the_end:
exit
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Start date (JDAY):

Time logging started:

Time in water:

Time on deck:

Time logging stopped:

End date (JDAY):

Water depth at start:

Net Type:

Time
(GMT)

Net
depth
(m)

Wire out (m)

Ship speed
(knots)

Net no.

Activity (e.g. Net 1 fired)
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10.5 Fore-deck Net

TheFore-deck net wasdesigned by Doug Bone (Gear Development, BAS) in 1980. It hasasquare
net mouth of 1m2 areaand isfitted with a5mm mesh tapering over 3mto asolid conical cod end.
The Fore-deck net is towed from the Hydrolic Crane at the break of the fo'csl at a depth near to
the sea surface.

Deployment

Thisnet was deployed twice at each station withinthe two Core Boxes. Deployments were timed
to coincide with the opening of each of the two Rectangular Midwater Trawl nets also fished at
these stations, and lasted approximately 20 minutes. These deployments aimed to provide
macrozooplankton and micronekton samples for the characterisation of Core Box communities.
An extradeployment wasundertaken at station E12N to provide samplesof live Euphausiasupeba
for faecal pellet and dietary experiments.

Problems

This net was originally designed for use aboard the RRS John Biscoe. Consequently, the net's
behaviour when towed from the RRS James Clark Ross is unpredictableand an even flight path
just below the water's surface is difficult to maintain. Erratic movement of the net through the
water means that the net mouth actually presented to the water flow is very variable.

10.6 Bongo Net

The bongo net was designed and built by Doug Bone (BAS, Gear Development) and comprises
arigid frame with a pair of nets attached , each with a mouth opening of 62 cm diameter. Net
mesh sizes of 200 and 100 microns are routinely used. Each isfitted with a solid cod-end of ca.
15| capacity from which the catch is drained via atgp into a bucket half filled with seawater at
ambient temperature.. In this way experimental animals are caught and maintained in good
condition. The catch residue is preserved in 4% (V/V) seawater formalin for andysisin UK.

Deployment

Nets were deployed at all 22 Maurice Ewing Bank gations from 200m and hauled verticdly to
the surface. All eight stationin each of the Core Boxeswere routinely sampled with the bongo net
for zooplankton community composition. Deployments wereagain from 200m (or near bottom).
An additional net was fished at the second station occupied each night primarily for additional
animals with which to set up egg production and moulting rate experiments.
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11. Chemistry, Phytoplankton and Biochemistry
11.1 Inorganic nutrient pools and cycling
Andrew Rees (PML) and Julian Priddle (BAS)
Objectives

Tomakeacomprehensive measurement of nutrient chemicals(silicate, nitrate, nitrite, anmonium
and phosphate) in order to enable comparison of JR28 conditions with those on other Core
Programme cruises (JR11 and JR17) and those on the earlier Spring Processes cruise (JR25).

To further devdop models of nitrogen cyclingin the South Georga pelagic ecasystem.
To support physiological measurements made during the cruise.
Methods

Following mobilisation of the PML’s Technicon auto analyser system in the ships main
laboratory, analyseswere madeof dissol ved nutrientsaccording to adaptations of the methods of;
Brewer and Riley (1965) for nitrate, Grasshoff (1976) for nitrite, Mantouraand Woodward (1983)
for ammonium, and Kirkwood (1989) for silicate and phosphate. Initial problemswith thefailing
of the nitrite colorimeter were solved with the replacement of a controlling circuit board. This
channel remained noisy for about ten days, with a small regular but gradually declining
interference superimposed onto asteady baseline. Thisisnot considered to have resulted in the
loss of any data.

A drastic declinein the quality of deionized water provided by the Elgastat UHP unit during the
Western Core Box caused difficulties with ammonium analyses. The deionizedwater eventually
returned to an acceptabl equality forammonium determination following renewal of the cartridges
inthe Elgastat and continued flushing of theunit. For the three dayswhen water qudity was poor,
reference was made to low nutrient seawater blanks and standards

Sampling was by one of two modes; 1) disarete samples were collected from the CTD bottle
rosetteinto a60 ml syringe and filtered through acid washed (10% HCI) 0.45um pore-size mixed
ester filters, into 125 ml sample pots. 2) surface (6 m depth) samples were taken from the ships
non-toxic seawater by means of acontinual supply to the autoanalyser from atangential flow filter
block fitted with 0.45 um filters (Morriset al. 1978). Datawere recorded topaper chart, and will
be digitized by Mick Whitehouse in Cambridge. Any preliminary results presented must be
regarded with caution.

Calibration of the system was undertaken at least twice a day using standards prepared onboard
inadeionized water matrix. Thesewere compared intermsof their salinity effect on the response
of theinstrumentation with standards prepared in acommercially availablelow nutrient seawater
matrix (Ocean Scientific International) on a weekly basis. This provided a measure of the
refractive index offset across the full range of sensitivities used.
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1. Maurice Ewing Bank (MEB) transect

Following ashakedown station on the 16th January, the M EB transect comprising 22 stationstook
place between 17th and 21st January. At each of these stations 12 samples were collected from
the CTD at selected depths throughout the water column. Analysis was completed within 2.5
hours. Water samplesfor iron analysisby Andrew Bowie (Plymouth University and PML) were
collected for the entire profile from MEB stations 12, 13, 16 and 20. On-deck incubations of
water from the 20 m water bottle to measure uptake of nitrate and ammonium using *°N tracers
were carried out at stations 1, 5, 11, 15 and 20.

Nutrient concentrations in near-surface waters (ie shallower than the pycnocline) wererelatively
low north of the Polar Front (Table 1). Nitrate concentrations & the first two stations were
especiallylow, reflecting themore southerly position of the Subantarctic Front than had been seen
previously on this section. Thesingle high silicate concentration (station 10) also conformswith
physica oceanographi c observations. Otherwisenutrient concentrationswere comparableto those
found on JR11 and JR17.

Table1l. Summary data for the Maurice Ewing Bank transect, divided into sections north and
south of the Polar Front. Data from the previous Core Programme cruises JR11 and JR17 are
presented for comparison (available data sources incomplete).

Section and Near-surface Near-surface Near-surface Pycnocline
cruise Si(OH),* NO,* NH,* NH,*
North of PF (1- | 4-6 (20)t (3) 15-22 0512 0.5-2.0

11) JR28

North of PF (1- | 2-6 15 no data no data

11) JR11

South of PF (4-14)22-33(58) | 19-24 0.6-1.25 1.D1.7-24
(12-22) JR28

South of PF 5-25 16-20 0.2-1 1.2-2
(12-22) JR17

South of PF 5-25 18-20 0.4-0.8 0.8-1.8
(12-22) JR11

* All concentrationsaremmol m? (=uM), TConcentrationrangesshown for JR28, extremeval ues
In parentheses

South of the Polar Frort, silicate concentrations were higher than obsarved typicdly along the
section, and significantly higher than seen in JR11. Low concentrations were found only in
association with blooms at the Polar Front (stations 12 and 13) and on the South Georgia shelf
(station 22). Nitrateconcentration appeared markedly uniform alongthe section, with very slight
depletion at the shelf. Ammonium concentrationsin both near surface water and at the pycnocline
were higher than in the northern part of the transect.
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When the section was studied during cruise JRO6, prior to the Core Programme, extensive nutrient
drawdown was observed in the middle of the southern section of thetransect. Thiscoincided with
adense mid-ocean bloom (Whitehouse ez al. 1996). Absence of grazing pressure associatedwith
the very low biomass of krill in 1994 was implicated in the devel opment and supposed eventual
sedimentation of thisbloom. No such featurewas seen inthepresent cruise, despitethelikelihood
that krill densities may have been low in thevicinity of the western end of South Georgia earlier
in the season.

On completing the MEB transect and en route to Stromness for the first calibration, the vessel
passed close to Bird Idand. Surface-water ammonium concentrations were monitored
continously, and showed an inarease from 0.2 t00.9 mmol m™ as we passed the island.

2. Eastern Core Box

Nutrient concentrationsin the surface water were monitored continuously along all ten transects
by sampling the ship’ snon-toxic seawater supply. Sampleswerealso analysedfor all depthsfrom
the eight CTD-rosette casts carried out in the box. On-deck incubations of water from the 20 m
water bottleto measure uptake of nitrate and ammonium using N tracerswerecarried out for all
stations, the bulk samples being drawn off into carboys and kept in the dark in the CT room until
incubation the fol lowing midday.

Silicate and nitrate concentrations in the Eastern Box were high, athough dslightly lower than
winter values (Table 2). High silicateinJR11 was associated with the north-eastern corner of the
box and attributed to influence of Wedddl Sea water. Slightly higher surface silicate
concentrationswere again found on the more eastward of the transects during JR28. Overall, the
relatively high nutrient concentrations may be corrdaed with the comparatively low
phytop ankton eébundance over most of the box.

Table 2. Summary daa for the Eastern Core Box transects and profiles. Data from the earlier
Core Programme cruises JR11 and JR17 are presented for comparison.

Cruise Near-surface Near-surface Near-surface Pycnocline
Si(OH),* NO,* NH,* NH,*

JR28 30-35 22-26 0.4-2.6 1.7-2.6

JR17 (off, on)t | 20, 20 25,23 12,17 12,17

JR11 (off, on) | 35,25 25, 23 1,15 1,1.6

* All concentrationsaemmol m® (=pM), tConcentrationsfor JR11 and JR17 are averagevalues
for off-shelf and on-shelf stations

The ammonium data appear to confirm earlier findings. Concentrations were high, and typically
values in near-surface water from the night-time profiles, and in the single night-time transect
acrossthe box at the end of the study, were slightly higher than in thedaytime acoustic transects.
Thedaytimetransectstypicallyhad higher ammonium concentrationsover the shelf thanin deeper
water. Diurna variability in ammonium concentration has been ascribed to excretion by
zooplankton grazers, especidly krill (Priddle et al. 1997), and is consistent with the apparently
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large biomass of krill in the Eastern Box during JR28. High levelsfound in the pycnocline at all
stations are atypical feature of the area, and are ascribed to intense microbial remineralisation of
organic matter (Priddle et al. 1995).

3. Western Core Box

Nutrient concentrations in the surface waer were monitored continuously along all ten transects
by sampling the ship’ snon-toxic seawater supply. Sampleswereal so analysed for all depthsfrom
the eight CTD-rosdte casts carried out in the box. On-deck incubations of water fromthe 20 m
water bottle to measure uptake of nitrate and ammonium using **N tracerswerecarried out forall
stations, the bulk samples beng drawn off into carboys and kept in the dark in the CT room until
incubation the fol lowing midday.

Table3. Summary datafor the Western Core Box transects and profiles. Datafrom earlier Core
Programme cruises JR11 and JR17 are presented for comparison.

Cruise Near-surface Near-surface Near-surface Pycnocline
Si(OH),* NO,* NH,* NH,*

JR28 4-36 12-26 0.4-2.2 19-34

JR17 (off, on)t | <1, 20 22,25 051 3,15

JR11 (off, on) 10, 20 23,22 05,15 2,12

* All concentrationsae mmol m? (=pM), tConcentrationsfor JR11 and JR17 are averagevalues
for off-shelf and on-shelf stations

The transects showed very much more structure than the eastern box. Overall, silicate and, to a
lesser extent, nitrate concentrations were higher off-shelf than on-shelf. Thispatternissimilar to
that seen in JR17. Ammonium concentration varied markedly along thetransects, but typically
most high values occurred at the nearshoreend of thetransects. Nutrient concentrations appeared
to be slightly lower at the western edge of thebox than at the eastern side - this wasparticularly
marked in the case of silicate where verylow values (downto 4 mmol m®) were only found at the
offshore ends of transect pairs W1, W2 and W3.

An interesting feature of some of the transects (principally W2.2, W3.1, 3.2 and W4.1) was the
presence of ‘green holes'. Regions of the transect of the order of 10 km showed significant
decreasein silicate, phosphate and nitrate concentration. In most cases, theseregions appeared
to be colocated with areas of high chlorophyll fluorescence as indicated by the underway
fluorometer. The nutrient drawdown appeared to be of amagnitude (eg NO, reduced by 5 mmol
m®) which suggested that these features had been established for some time, and probably
indicated some stable mesoscale feature. The location of the holes along adjacent transects
suggests that they represent a single contiguous feature, located on the shelf dose to the shelf
break.

The area of the Westan Core Box was also visited earlier in the season during the Spring

Processes cruise JR25, with work being undertaken at two stations corresponding to MEB19 and
MEB 22 (just inside the core box). Nutrient concentrations varied little over the time period of
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the study or between the two sitesthat were occupied. Generally near-surfacenitrate, silicateand
phosphate concentrations were similar to what might be expected in winter ie. 25-30, ~25, and
1.5-2.0 mmol m respectively. Ammonium concentrationswereal so generally low (0.1-0.2 mmol
m™). During the last occupation of the on-shelf station (MEB 22), there was some evidence that
both silicate and nitrate concentrations had both declined to ~20 mmol m™, and there was more
structure in the ammonium profiles with surface levels remaining low, while apeak around the
bottom of the surface mixed layer reached ~0.6-0.7 mmol m®. The phytoplankton bloom had
started during the spring cruise, and the decreasein nutrient concentrati ons appears consi stent with
this. However, whilst silicate utilisation had clearly proceeded to further depl ete the nutrient pool
between the two cruises, rather less nitrate had been removed than might have been expected.
High concentrations of reduced nitrogen sources (ammonium, nitrite) may have been used in
preference.

4. The ‘middle’ transects and Bird Island survey

The two transects undertaken in the gap between the two core boxes were sampled for nutrient
concentrationsfrom the ship’ snon-toxic seawater supply. Thetraversebetween thetwo transects
was not sampled.

Following the call into Right Whale Bay on JD035, the underway system was again sampled for
nutrients as the vessel steamed towards Bird Island, thence through Stewart Strait between Bird
Island and the Willislslands. The aim of the transect wasto test the hypothesisthat high reduced
nitrogen loadings would be associated with bird and seal colonies (Whitehouse et al. in prep).
The approach to the islands was very much closer than that achieved at the end of the MEB
transect.

Asthe vessel drew level with the northern sde of Bird Island, ammonium concentrations roseto
c. 2.2 mmol m*. Concentrations in Stewart Strait were slightly higher, at c¢. 2.6 mmol m?,
reaching a maximum of 2.8 mmol m® on leaving the southern end of the strait. Phosphate
concentrations were also high within thestrait, rising to 1.7 mmol m. On reaching open water
south of theidands ammoni um concentrations declined dramati cdly. Within 5 km of the strait,
ammonium concentrations were back to ¢. 0.3 mmol m3, the concentration seen earlier along the
northern South Georgia coast between Right Whale Bay and Bird Island.

Brewer, P. and Riley, J.P. 1995. The automatic determination of nitrate in seawater. Deep-Sea
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in near-surface layer ammonium concentration - interplay between zooplankton and
phytoplankton. Journal of Plankton Research, 19, 1305-1330.
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11.2 Phytoplankton biomass and bio-optics

Julian Priddle, Alistair Murray and Phil Trathan

Objectives

To provideroutinemeasurementsof phytoplankton biomass, based onchlorophyll @ concentration
in samples from thescientific pumped seawater supply and from the water bottle rosette

To develop calibration procedures for in situ measurements of chlorophyll fluorescence
To explore the utility of fluorescence quenching as a proxy for photoautotrophic production
Introduction

Themeasurement of chlorophyll asaproxy for phytoplankton biomassisaroutine procedure On
cruise JR28, chlorophyll wasmeasured in vivo on the scientific pumped seawater supplyand with
fluorometers mounted on the Aquapack and Nv-shuttle undulator (see separate report chapter).
These sensors were calibrated using extraction of chlorophyll from waer samples, followed by
fluorometric estimation of chlorophyll. Discrete samples from water bottle profiles and
experimentswere also and ysed in the same way.

1. Measurements of extractable particulate chlorophyll

Water samples for chlorophyll analysis were taken from the scientific pumped seawater supply
and from water bottles mounted on the CTD-rosette. Samplesfor whole-community chlorophyll
were filtered under moderate vacuum onto fine glass-fibre filters (Whatman GF/F - nominal
retention 0.7 um). Samples were extracted in 10 ml of 90% acetone (HPLC grade: Rathburn
Chemicals) inthedark at approx 2°C for 24 hours. Fluorescence was measured using abenchtop
fluorometer, before and after acidification of the extract with dilute hydrochloric aad.

Benchtop fluorometer This is a high sensitivity instrument, built originally to measure gut
fluorescencein large zooplankton such as krill. It ismodular in design, and uses fibre opticsto
enable the sampleholder to be separated from the dectronics.

Thelight sourceduring JR28isaSchott KL 1500 ‘ cool light’ microscopeilluminator, usingal150
W low voltage projection lamp. The unit was fitted with an OB-10 excitation filter with peak
transmission at 430-440 nm. The light source used originally with thissystem failed during an
earlier cruise.

The detector is a Hamamatsu R446 photomultiplier in afibre optics housing fitted with RG665
and infra-red suppression filters. The photomultiplier is interfaced to an Oriel model 7070
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detection system.

Samplesfor measurement are placed in aone-centimetre pathl ength fluorescence cuvettein afibre
optics cuvette holder. Fibre opticsare’ 5 mm ‘liquid light guide’ throughout.

Calibration and calculation. The benchtop fluorometer was calibrated agai nst astandard prepared
from chlorophyll a extracted from the cyanobacterium Anacystis nidulans (Sigma Chemicals).
The standard solution was itself calibrated using HPLC. Fuorescence before and after
acidification was used to derivecalibration curves, using least-squares linear regression for both
chlorophyll and phaeopigment. These calibrations were used subsequently to calculate
chlorophyll and phaeopigment concentrations from pre- and post-acidification values using the
solution of simultaneous linear equations. Theinitial fluorescence of the sample, K, isamix of
fluorescence from unknown proportions of chlorophyll and phaeopigments, where ‘chl’ and
‘phaeo’ are unknown.

Fg =F. + F,= slope, chl + const, + slope, phaeo + const,
The subscripts ¢ and p indicate the parameters of the chlorophyll and phaeopigment regressions
respectively. Acidification convertsthe chlorophyll to aknown amount of phaeopigment which
is0.975 original chlorophyll mass(Marker, 1972). Thusthe fluorescence after acidificationcan
be considered as the combination of two phaeopigment fluorescences as follows

Fa = (slope,.0.975)chl + slope, phaeo + const,

Subtraction of thetwo equationsallowsusto solvefor chlorophyll, because the contribution from
the original phaeopigment in the sample remains constant and cancels out. Thus

Fg - Fo = slope, chl - (slope,.0.975)chl + cong,
Rearranging, this gives
chl = (Fg - F, - const,)/ (slope, - (slope,.0.975))

Phaeopigment is then calculated by substituting the value of chlorophyll concentration in the
extract into the equation for F; -

phaeo = (F; - (slope, chl + const, + const,)) /slope,

Data processing and preliminary results

Data were entered to a specially designed QuattroPro spreadsheet during the cruise. The
following summary isrestricted to the verticd profiles derived from CTD-rosette casts.

Maurice Ewing Bank transect. North of the Polar Front, phytoplankton biomass tended to be
relatively low, typically 1-1.5mg m3. Higher biomass was found at MEB8, MEB10 and MEB
11, reaching 4 mg m™ at maxima slightly deeper in the water column at 40-60 m. Presence of
deep chlorophyll maxima has been observed on this section in previous cruses. A moderate
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bloom of around 3.5 mg m™ was associated with the Polar Front (MEB12-13), with biomass
declining gradually southwards. A dense bloom was found at the shelf station MEB22, with
biomass approaching 10 mg m™ close to the surface.

Eastern Core Box. Phytoplankton biomass was low over al of the box, with chlorophyll
concentrationsc. 1 mg m3.

Western Core Box. Overall, phytoplankton biomasswas higher in the western box, especially at
on-shelf siteswhere biomass reached 20 mg m™ at one station. Off-shdf, biomasstended to be
<5 mgm?

2. Measurement of in ViVO fluorescence on the ship’s pumped seawater supply

A Turner DesignsModel 10through-flow fluorometer isconnected to the ship'sscientific pumped
seawater supply in series with, and downstream from, a Sea Bird Electronics thermosalinograph
and aLitreMeter flowmeter. Flow rate through this suite of instrumentsis of the order of 4 litres
per minute, dependent on the ship's motion and the degree of aeration of the water. The
thermosalinograph contains a dead space of approx 5 litres, so tendsto damp very small scale
vaiability. The fluorometer, thermosalinograph and flowmeter data are logged at 5 second
interval sto adedicated microcomputer using LabWindowssoftware, and thenceto theship'sdata
acquisition system. The intake for the seawater supply is in the bottom of the ship'shull, at a
nominal depth of 6 m. Under normal circumstances, the supply is drawn through an extensible
probe which projects 40 cm from the hull, avoiding turbulence and entrapped bubbles.
Discrete samples (n = 324) for calibration were taken from the outflow from the fluorometer.
When the ship was on passage, especially during transect legs, these samples were at
approximately hourly intervals. On station, samples would be taken less frequently, but one
would usually be taken to coincide with the recovery of the CTD-rosette to provide an additional
depth in the water bottle chlorophyll profile.

Processing the datafrom theunderway fluorometer i sthe subject of continuing development. The
ratio of in vivo chlorophyll fluorescence to the concentration measured on extracted samples
(termed ‘fluorescenceyield’) variesin response to anumber of factors. The major influencesare
changes in phytoplankton community composition (typically over large distance scales), the
ambient light experienced by the phytoplankton immediately prior to the fluorescence
measurement, and presence of other fluorescent compounds in the sample. We are applying a
model of light-induced fluorescence quenching to correct data to ‘dak’ values, and then
classifying survey aress into coherent regions where fluorescence yield, and by inference
community characteristics, are more or lessuniform.

3. Insitu measurements of in Vivo chlorophyll fluorescence

Invivo chlorophyll fluorescencewas measured using Chd sealnstrumentsflashlamp fluorometers
deployed in an Aquapack vertical profiler and in the Nv-shuttle undulator. These instruments
have a pulsed light source whichis split to provide ameasurement of sample fluorescence and a
reference beam to compensate for changesin lamp output. The detector isaphotodiode. Details
of filter characteristics are not supplied.

The manufacturer provides an instrument calibrationwhich converts fluorescence measurements
into chlorophyll a concentration. However, thisis based on measurements of fluorescence of
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extracted chlorophyll, and makes no allowancefor variation in fluorescenceyield dueto light and
to changes in community composition. During JR28, we have attempted to collect calibration
samples from the ship’s pumped seawater supply to coincide with the water sampled by the
undulator fluorometer at the top of itscycle. In addition to this, we have undertak en three high
resolution calibration runs, taking between 15 and 24 samples coincident with every undulation
or with alternate undulations (4-8 minute, 1-3 km resolution). These series were accomplished
in the dark, to remove the problem of light quenching of fluorescence. The Aquapack hasbeen
deployed at most stations immediately following the recovery of the CTD-rosette, providing a
chlorophyll fluorescence and PAR profile more or less coincident with samples for extracted
chlorophyl| from the top six water bottl es and a seventh sample from the pumped supply.

Calibration of the Aquapack is relatively simple, because it is easy to rdate the in vivo
measurementsto concentrations measured on water samples, and use PAR data from the same
profileto estimate quenching. For the undulator, the problem of obtaining calibration samples
iIsmore complex. As noted above, we have taken samples from the pumped seawater supply to
coincide with water sampled by theundulator at the top of its cycle where possible. Wearealso
exploring the use of the transmissometer on the undulator as a means of providing a second
estimator of phytoplankton biomass. Thetransmissometer isfitted with afilter which hasapeak
transmission at 660 nm - approximately the blue absorption maximum for chlorophyll. Whereas
in vivo fluorescence measurementsare subject to light quenching, absorption measurementswill
not be affected by ambient light. Preliminary analysisfor onetransect pair fromthe Western Core
Box indicatesthat the ratio of fluorescence to absorbancevaries with PAR in avery similar way
to fluorescence yield measured for the pumped supply. The behaviour is characterisad as a
negative exponential, and we even saw what appeared to betwo separate curves which coincides
with observation of differing yield characteristicsfor shelf and offshore communitiesin thesame
box during JR17.

Thusfluorescence-absorbanceraio may provideauseful proxyfor fluorescenceyield. Thisopens
up exciting possibilities for the use of undulator data to estimate primary production. Light
gquenching arises because chlorophyll is only ‘available’ for fluorescence in its unexcited state.
Although the photochemistry and physiology are complex, it is reasonable to assume that the
degree of quenching in the light will be related to the rate of photosynthesis. If we can use the
fluorescence-absorbance ratio as a proxy for quenching, and thereby compute a ‘dark’
fluorescence to correspond to the in vivo measurement, then the magnitude of the difference
between the two should be proportional to photosynthetic production.
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11.3 Log of Filter Cleaning
Pump Changes for the Uncontaminated Sea Water supply on JR28
Information Supplied By

Doug Trevett (Deck Engineer)
R.R.S. James Clark Ross

Date Time Pump Comments
(GMT) In Use
15/1/98 1130 2
16/1/98 1423 2
17/1/98 1130 2
18/1/98 1115 2
19/1/98 1119 2
20/1/98 1115 2
21/1/98 1110 2
22/1/98 StromnessWater Off 0900
Water On 2330
23/1/98 1126 1
24/1/98 1122 1
25/1/98 1118 1
26/1/98 1130 1
27/2/98 1126 1
28/1/98 1130 1 time approx.
29/1/98 1120 2 Stromness
30/1/98 1114 2
31/1/98 1104 2
1/2/98 1109 2
1/2/98 2035 2 Special Request
2/2/98 1116 2
3/2/98 1114 2
4/2/98 1118 2
5/2/98 1114 2
6/2/98 1118 2
7/2/98 1000 2 Water Off End of cruise
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11.4 Organic biochemistry
Geof Cripps

Thecharacterisation of the standing phytoplankton crop, theinvestigation of theimpact of grazing
zooplankton on the algae and the study of hiochemical changes in zooplankton related to
variability in diet.

1. Thecharacterisaion of particulate materid (essentially phytoplankton) by pigment and fatty
acid analysis (Core programme).

2. Anaysis of the fatty acid composition of krill, copepods (core) and other zooplankton
compared to varyi ng quantity and qua ity of food supply.

3. The analysis of fatty acids and pigment content of krill faecal compared to quality and
quantity of food.

CTD samples - Samples were taken from stations 1,5,11,19 and 22 from the MEB transect plus
two offshore sitesand two inshore sitesfrom each box survey (al so additional water sasmpleswere
taken from the non-toxic inlet). Sampling was from seawater collected by CTD caststo 30m and
140 or 200m. Suspended particul ate material was obtained by filtration at 0.7 um, 20 um with
prefilteration at 200 um. Thefilter membraneswere extracted on ship and analysed for their algal
carotenoidprofiles, chlorgpigmentsand fatty acid content. Theanalysisof carotenoid and chloro-
pigments was by HPLC and fatty acids was by capillary gas chromatography. The results
identified the variation in distom biomass compared to the a background consisting mainly of
flagellates.

RMT net hauls - E. superba and other zooplankton were sampled from the Bongo nets (MEB
only), RMT and FNET deployed at each inshore and offshore station from both core boxes
(depending on availability). Animals were frozen for later analysis in the U.K. The faty acid
content will berelated to the changing dietary environment, age and popul ation structures. Time
and facilities preclude analysis of macro-zooplankton at Sea.

FNET haulsusing asolid cod end for live specimens of E. superba- Livekrill were collectedfor
faecal pellet and dietary experimentsin the controlled temperature facility. Dueto lack of timeno
FNET could be deployed until thebeginning of the EBOX whichrestricted thetime available for
experiments. The experimental animals were all collected at the first station of the EBOX .
Faecal pellet production experimentswerecarried out on captivekrill separated intojuvenile, sub-
adult, male-adult and gravid females. The animals wereheld in atank supplied by the non-toxic
seawater supply and thefaecal pelletscollected every second day. Thegravid femaleslaidalarge
number of eggs which made it impossible to separate a ‘clean’ sample of faecal pellets. The
efficiency of assmilation and dietary preferences were observed through the fatty acid and
pigment profiles and proportion of phaeopigmentsin the faecal pdlets.

Krill heldinaquariaand fed different typesof food, i.e. no food, small algae (<20 um) (flagellates
and small diatoms), large algae (predominantly large diatoms), a selection of small zooplankton
(mainly the copepod Drepanopus collected from Stromness Bay). At the end of the auise the
animals were frozen for analyssin the UK to test the impact of the different diets on their fatty
acid content. The impact of the krill on the quality of a food supply of known quality (i.e. that

130



which corresponded to CTD samples) was investigated by incubating animals for 24 hours in
seawater of known content and filtering the remaining material, which was then analysed for
chloropigments and fatty adds.

Working problems and ideas for improvement (and refit [sic!])

1. Walk-inCT room - thisisfine unlessthere is no more than one person using the facility at time
- two people using the facility regularly per cruise is an maximum. This is not helped by the
amount of cargo stowed in the CT room. There must becool stow available somewhere else on
the ship. This would be advantageous to both CT room users and the owners of the cargo -
especially those with unsealed and cardboard containers. Even if no water got spilt - using water
makes the atmosphere very humidand every surface becomes damp. Working facilities could be
improved with asink which was moved away from the corner of the room, had adouble drainer
and twin outlet (or double spigot) to the seawater supply. More shelvingwould help to keep gear
off the floor (I have suggested this before!).

2. Firedoorsto the labs continue to be hazardous dueto their heavy nature- even when alongside
and the ship is not rolling they can be difficult to move gear through.

3. ELGA purewder systemisin need of extensive refit or replacement by a Millipore® system.

4. Downward communi cations/interactions between UIC room and thelabsis getting better (due
to one or two people ) but generaly still poor. Some sort of info transmission device would be
useful - like asmall vdu in each lab conveying essential info of the day, events, times, | at, long,
heading, etc. or aeven aNOBO board in the main lab!

5. Somelab coats were being worn and virtually no safety specs have been used. Personally | find
difficult when freguently moving from the labs to other parts of the ship where labs should not
beworn or are not appropriate, such asworking on deck, goi ng to the UIC room to find out what
isgoing on or the CT room (a‘chemical free' area). Generally the lab coats do not fit over warm
clothing for working outdoors or in the CT room. Likewise it is difficult to persuade people to
come and seewhat isgoing oninthelabsif accessisrestrictive. Some drinking still occurring in
the labs!

6. GasLines- (I havesuggested thisbefore!) - it would be useful to install some kind of ducting
so that gas lines could be laid, as per requirement of the cruise, from the existing gas cylinder
cagesto the labs viathe cable glands, rather than have the cylinders lashed to the side of the ship
- and not spoiling the view of peoplein the UIC room.

Summary of initial results - Prymnesiophytes dominated the algal population north of the polar
front on the MEB transect . The diatom biomass increased southwards of thefront and grazing
activity wasat amaximum nearest to Bird I sland. The particul ate matter below at 140m and 200m
showed high phaeopigment content at stations on the shelf in the WBOX where grazing was
occurring but fatty acid ana ysis showed that dietary useful compounds had been removed. All
material the 140/200m sampleswasheavily degraded (MEB, EBOX andWBOX). Krill produced
large quantiti es of faecal pelletswhen the diatom biomasswas high which still contained dietary
useful unsaturated fatty acids (PUFAS). Removal of these PUFAsfrom the 140/200m particul ate
samplesindicatessomerecycling/regrazing in theupper water column. IntheEBOX thelow algal
biomass was predominately prymnesiophytes and small diatoms. There was only a small signal
indicating grazing activity and faecal pellet produdion indicated thiswas only by small/juvenile
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krill. Pigment profiles of faeces suggested that younger krill showed a preference for smaller
phytoplankton and were more likely to include flagellatesin their diet.

12. Experimental Zooplankton Studies

12.1 Zooplankton studies
Peter Ward & Rachael Shreeve

The bongo net comprises arigid frame with a pair of nets attached , each with a mouth opening
of 62 cm diameter. Net mesh sizes of 200 and 100microns are routinely used. Each isfitted with
asolid cod-end of ca. 15 | capacity from which the catch is drained via a tap into a bucket half
filled with seawater at ambient temperature.. In this way experimental animals are caught and
maintained in good condition. The catch residue is preserved in4% (V/V) seawater formalin for
analysisin UK.

Analysis

Eqq production

Studiesinvolvetheisolation of adult femal ecopepodsin groupsof 10inaperspex cylinder closed
at one end with 800 micron mesh netting suspended in ajar of chilled filtered seawater. In this
waly eggs laid by the copepods drop through the mesh into the jar and are not cannibalized by the
females. Jars are maintained for 24 hin the CT room at which time the females are removed and
routinely preserved for dry massand or lipid analysisand the eggs arefiltered out and backwashed
into a sorting dish and counted under a microscope.

Moulting rates

Copepodites of the same stage are isolated from the samples usually in groups of 30 and
maintained for 48 hours in filtered seawater. At the end of this period the jar contents are
examined under a microscope and the number of animals moulted to the next stage counted..
Stage duration is calculated as the reciprocal of the moulting rate which isthe proportion of the
population that has moulted to the next stage during the incubation. Individualsin each jar are
subsequently preserved , according to stage, either deep frozenin foill capsules for drying and
subsequent dry massand CHN analysisin UK or ina2:1 chloroform/ methanol mixturein which
lipid is extracted . Weight specific growth rates can then be cal culated once theseanayseshave
been performed.

MEB Transect

Our third annual pilgrimage down the M EB transect was, from the point of view of bongo netting,
entirely successful,withall 22 stationsbeing sampled. Netswere deployed from 200 mandhauled
vertically to the surface and asin previous years major changesin zooplankton composition were
strikingly related to differences in water masses. On this occasion the first three stetions on the
northern side of the Sub Antarctic Front (SAF) wererel ativelyimpoverished intermsof plankton.
Thisisin stark contrag to 1996/7 when Calanus tonsus Was a very conspicuous spedes in these
waters but this year was largely absent. South of the SAF, within the Polar Frontal Zone (PFZ),
varyingproportionsof Calanus simillimus and Rhincalanus gigas tended to dominatethe catches,
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although at one or two stationsin the northern part of thisregion, chains of aggregae salpswere
commonly seen in the surface waters. A typically cold water plankton (Calanoides acutus
dominant) was encountered at station 11 in the southern part of the PFZ, at which it transpired a
cold feature was present. South of the Polar Front (PF) C. acutus and R. gigas were abundant
through to the end of the transect. Bloom conditions were met with at a number of stations,
particularly south of the PF, and this year the addition of a TSK flow meter to the 200 m net has
allowed us to quantify their effect on filtration. Provisionally flow was reduced by up to around
30% in the densest blooms.

Asin previous years representative speci es/stages of the dominant copepodsweretaken for lipid,
dry mass and CHN determinations at stations 1, 5, 11, 19 and 22 along with particulate material
at 30 m and 200 m depth. At the latter two stations, (Z1 and Z2 in recent process studi es) egg
production and moulting experiments were set up. At station 19 R. gigas females averaged 17
eggs female d* and at station 22 slightly higher, at 23 eggs femaled™. Only afew C. acutus
femaleswere present at station 22 and these produced no eggs. Moulting rate data indicated that
for both species rates were higher offshelf at station 19.

Core boxes

All eight stations in each of the core boxes were routinely sampled with the bongo net for
community composition. Deployments were from 200 m (or near bottom if, 200 m) to surface.
An additional net was fished at the second station occupied each night primarily for additional
animalswith which to set up egg production and moulting experiments. Provisional observations
were comparable to those made during last years core programme (JR17), with the eastern box
being relatively poor in zooplankton, egg production being low and moulting rates higher in the
offshore sector. In the western box animal densities were higher as were egg production rates
athough again higher offshelf. Moulting rates didn't appear to differ between boxesbut afuller
analysisof growth will be undertaken in UK when experimental animalswill be subjected to dry
mass, CHN and lipid analysis.

Equipment and facilities

For much of our work the motion compensated bongo net, designed and built inhouse by Doug
Bone has proved to be an extremely valuable sampler over the past few years. Its spring recoil
system ensures that snatch on the net due to the ships rolling whilst stationary is kept to a
minimum and the resulting catches are in good condition for experimental purposes. It is easily
deployed from the mid-ships gantry the wirebeing spooled onto one of the small auxillary drums
and let outboard over asmall block. However there are severe limitations to this system. Firstly
the drum only has the capacity to take some 350 m of non cored 6 mm wire, second, there is no
way of metering wire out other thanisdoneat present which involvesflaking thewire out on deck
prior to loading the drum and marking off the depth intervals with tape and third no record of
deployment details can be passed to the ABC system. Thusthenet is restricted in practiceto near
surface deployments and any instrumented package that is lowered on the same wire hasto have
itsown power supply and data storage memory. Further, its control position alongsidethe gantry
involves the winch driver standing for long periods on the open deck. At this time when it is
understood that a replacement for the present winch systam is under consideration it seems
sensibleto re-emphasise the need for a more satisfactory arrangement for vertical deployments
that are routinely undertaken from this region of the ship. However to incorporate a sutable
electro-mechanical cableinto the new winch fit would carry with it the key requirement that two
wires, (normally for MLSD cruise, CTD and vertical netting cables) could be led up the gantry
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at the sametime (to sgparateblocks). Even with amuch simpler winch system than at present, the
timeand potential damage penaltiesimposad by the need to withdraw one wire beforeleading up
another, would be unacceptable. CTD casts and vertical net hauls need to be carried out within
afew minutes of each other to avoid major delaysin abusy schedule. Welook forward to thetime
when our netting activities are brought into line with other deployments carried out onboard and
remotely logged to the main computer system.

Theuseof aTSK flow meter on the net this season has further highlighted the problem of relying
on apurely mechanical technol ogy, thistimeto estimate flow. A number of these old flow meters
Invarious states of disrepair werekindly donated to us by Steve Coombsfrom PML asthey were
surplusto their requirements. Unfortunately the original working instrument lost avane from its
impellor due to wind damage during astorm. A second one was pieced together by cannibalizing
othersbut gaveerraticreadings. Sufficient spareswereavail ableto construct athird which appears
to be working well although flow data are absent for a number of hauls made in the eastern core
box. Interestingly at stations wherethe bongo net caught krill the 200 micron net (no flowmeter)
invariably caught more. It seemsthat the presencein the mouth of the TSK was sufficient tocause
an effective escape response.

Constant Temperature Room

Onbiological cruisessuchasthiswhererate process measurementsareroutinely carried out space
was once againat apremium in the CT room. On this occasion four people were regularly using
thesefacilitieswhich were often congested, particularly askrill werebeing studiedinvolving thar
maintainance in large volumes of water. Similar problems were dso experienced on the spring
processcruise (JR25). Lack of space does not allow for theexpansion of experimental design. A
contributing factor is the use of the room to store samples collected on previous cruises. An
alternative cool storage fecility would certainly help ease congestion and free up space for
experimental sciencein progress. Additiona benchingand better use of available space (seereport
by GCC) wouldalsoimprovematters. From our perspectivethe present sizeof thescientific-20°C
iswell in excess of what isrequired at least for the volumes of material collected on biological
cruise and an increasein CT facility at the expense of freezer space would ultimately seem a
sensibletrade off. Thisisparticularly so in view of the projected program structure within ML SD
for the next quinguenium, within which ecophysiological studies, at Rotheraand on JCR, are seen
as asignificant contribution.

12.2 Excretion by Euphausia superba
A. Atkinson, M.J. Whitehouse

This study was prompted by a recent paper suggesting that excretion by krill was important in
supplying ammonia, the preferred nitrogen source for phytoplankton growth around South
Georgia. Most previous estimates of krill excretion rate have been too low to support this, but
they been derived mainly from krill incubated insmall containers with nothing to feed on. For a
mobilespecieswithhigh energy requirementsthesearevery unnatural conditions. | thereforetried
to measure how much ammonia krill excrete when they are actively swimming and feeding.
Batchesof 10-20 krill (mean length 36 mm) were incubated in 40-70 | of water for alternating 24
h periods of feeding (on freeze killed phytoplankton and zooplankton in excess quantities) and
non feeding (in filtered seawater). Both their ammonia excretion and feeding rates were
monitored at 3-12 h intervals for 9 d. Ammonia concentrations in the incubation water were
measured on the autoanalyser with the help of Andy Rees. The table below summarises the
comparable excretion rates when feeding and not feeding. Feeding rates will be measured in
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Cambridge. Each value for an experiment representsthe mean of two krill containers, compared
to acontrol contaner with no krill.

Experiment number Ammonia excretion rate (micro mols per ind. per h)
(Date, 1998)
During feeding In filtered seawater
1 (28Jan) 0.23
2 (29 Jan) 0.15
3 (30Jan) 0.29
4  (31Jan) 0.21
5 (1Feb) 0.30
6 (2Feb) 0.21
7 (3Feb) 0.30
Mean 0.28 0.19

These excretion rates can be compared withvalues of ~0.16 micro molsammoniaper individual
per hour, for krill of ssimilar length, based on arecent review (Quetin et al. 1994). So this value
(based on incubations in filtered seawater) is dightly lower than ourswith filtered seawater. As
expected, krill excreted more when feeding. With excess food thekrill clearly fed rapidly, as
shown by numerousfaecal pellets,yet daily excretion rateswere only ~50% higher than when they
werenot feeding. A similar result was found with smaller krill on JR25, so we may be measuring
their maximum daily excretion rates. This would imply that previous studies, based on smaller
volumeincubationswithout food, probably represent roughly half of themaximum daily excretion
rate of krill.

Diets of major copepod species based on stable isotope ratios (D. Pond, A. Atkinson)

Diets of the large, biomass dominant copepods Calanoides acutus, Rhincalanus gigas, Calanus
simillimus and Calanus propinquus have been studied extensively recently. Although their
feeding habitsarenow known broadly, R. gigas remainsenigmatic. Itslow ration of algal carbon
plus the fact that it can grow before the main primary production season suggest that it is not
strictly herbivorous, but no evidencefor an alternativefood source has gopeared. Thisstudy aims
touseratiosof staldeisotopesinthelipidstoresof the copepods (CV s adult males, adult females)
and in the microplankton food assemblages to provide further insights into the diet of R. gigas
compared to the other three species. At various sations on the M EB transect and at the core boxes
these four large species were preserved in chloroform/mehanol for analysis by D. Pond in
Stirling. To characterise the food assemblage, 10 | water samples from the surface were filtered
onto GF/F and preserved in 1% Lugol’ s iodine solution.

Diets of major copepod species based on incubations (A. Atkinson)

This study, started on JR11, links to two others. First it forms a “cross check” on the novel
approach to diet using stable isotope ratios. Second, it is part of a project examining the role of
predation in copepod population dynamics. The four above-mentioned copepods plus the
predatory Euchaeta antarctica, wereincubated for 24 h. Uneaten food itemsremaining at theend
of the experiments will be counted in Cambridge, allowing feeding rates to be gauged by
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comparison with ungrazed contols. | used large volume (11 liter) containers of natural seawater
which allows an assessment of thedietary impartance of eggs, nauplii and small copepodsto the
larger species. Four experiments were done, three onthe MEB transed, and one in the Western
Core Box.

General comments on the cruise and facilities

Asusual for the JCR, there was excellent cooperation from all shipspersonnel inmy work. There
were some hitches with the autoanalyser and with the deionised water supply, but thanks to the
perseverence of Andy Rees and Julian Priddle these were solved. | would like to point out that
thereisachroniclack of spacein the cold room to do experimental work. On this, amainly non-
experimental cruise, there were 4 people trying to run experiments in this small room; on the
Spring Processes Cruise the situation was worse.

| think fairly small and cheap alterations would greatly improve the quality of experimental
science that can be done on this ship.

1) Theroom needs more storage space. Eighteeninch shelveswithretaininglipsaround available
wall space would help enormously. Also cruises latein the season havethe burden of scientific
cool stow from earlier crui ses cluttering up the cool room. Some other (eventemporary) location
for this could be found?

2) The placing of the sink in the corner of the room makes it accessible to only one person at a
time. Ideally two sinks placed near the middle of adjoining wallswould ease congestion. Failing
this, moving the s nk to themiddl e of a wall would let two people work in it simultaneoudy.

13. Higher Trophic Level Studies
13.1 At-sea distribution of marine predators near South Georgia
Gabrielle Nevitt and Keith Reid

We conducted systematic observations of the at-sea distribution of seabirds and marine
mammals along the Maurice Ewing Bank (MEB) transect and in both core boxes. Our aims
were:

1) To examine the determinants of the at-sea distribution of seabirds and
marine mammals across the Polar Frontal Zone along the Maurice Ewing
Bank transect.

2) To examine the relationship between variability in predator distributions
and physical oceanographic, chemical or other biological parameters such
as krill abundance in the two core boxes.

3) To characterize inter-annual variability in predator distributionsin the
two core boxes.
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Methods

All data were collected using identical methods to the JR17 Core Programme cruise.
Observations were restricted to a 100 x 100 m “box” positioned 100 m directly ahead of the
ship complying to the same transect area over which other ship-board data were collected. The
dimensions of the viewing box were adapted from the methods of the SCAR BIOMASS
working party on seabird ecol ogy (Marine Ornithology 20, 51-59).

Constructing the viewing box: The positions of the horizontal lines at 100 and 200 m from the
front of the ship were calculated using the following expression:

Xn=hl/(di +59)
where:

Xn = length from horizon on bridge window corresponding to distance n
h = height of obsarvers eyeabove sealevd (15.6 m)
| = distance of observers eye to window (90 cm)
di = distance from front of ship to edgeof box
i.e, A=100m B=200m
s = distance from observer to frort of ship (36 m)

With the eye a distance |, points X,,, and X,,, below the horizon were marked on the window.
These two points corresponded to distances of 100 and 200 meters from the front of the ship,
respectively. The width of the viewing box was then calculated using similar triangles. Once
these measurements were determined, the box was outlined with opaque tape so that is was
visible when looking through binoculars. A separate viewing box was used for each observer
to account for differencesin height.

Predator observations: During each transect, one person continually scanned the observation
box with binoculars and dictated observations to a second person. Once a predator was spotted
in the box, the species, number, behavior and direction of movement wereentered directly into
aHP 200SX palmtop computer. Each observation was automatically gven atime-stamp
synchronized to the ships clock asit was entered. Incidental observations of unusual species
or behaviors observed outside of the viewing box were noted as incidental comments and
given atime-stamp. Roleswere switched at 30 min intervals to balance for any inter-observer
differences and to avoid observer or recorder fatigue. Inaddition, the sametwo people (Nevitt
and Reid) conducted all observations.

Predator observations were completed on twelve transects along the MEB transect
approaching stations 2, 3, 6. 7, 11, 12, 13, 16, 7, 20, 21 and 22, and on all ten transects in both
Core Boxes. For each of the transect pairs in the core boxes, observations were conducted for
the entire duration of the first transect and for al but the first and last 30 min of the second.
Observations were temporarily suspended on the East box 3.2 and 4.1 and West box 1.1 and
4.1 transects due to e ther excessive glare or fog.
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13.2 Squid Jigging
Cairistiona I. H. Anderson
Cruise objectives

1. To sample the distribution of Martialia hyadesi across the Antarctic Polar Frontal
Zone in relation to the mesoscal e aceanographic features present.

2. To ascertain whether M. hyadesi is present south of the Polar Front in the vicinity of
South Georgia at this time of year.

Summary

Full details of the set-up and use of the squid jigging machine are given in the technical notes at
the end of this section. The machine was left set-up on the sidedeck at the end of the Geneflow
cruise (JR26) with the length of the headline on each reel increased from 200m to 350m. The
machine was stowed during JR27 bolted onto the 1m. deck matrix facing inboard against the side
of the main lab. The electrical connections and the light bulbs were left in place, whilst the jig
traces, weights and fish boxes were removed. This arrangement appeared satisfactory as no
problems were reported at the end of the cruise.

At the start of JR28 the machine was returned to its operating position bolted onto the outboard
edge of the 1m deck matrix immediately aft of the midshipsscientific hydraulicsmanifold. It was
deployed from this position throughout the cruise.

The machine was deployed at most of the stations on the MEB transect and dl of the Core Box
stations. The exceptions were Stations MEB1 and MEB9 where the weather conditions were
considered too rough. It was also depl oyed at the gear trial station preceding the MEB transect
(Event 002) and at an extrastation inthevicinity of the Polar Front onthe journey back to Stanley
(Event 293).

The only magjor technical problem encountered was that the reel onto which the forward lineis
wound began to warp at the start of the MEB transect. It seems likely that it had initially been
slightly deformed by the force of a wave hitting it during JR26, and that the extra pressure of
deploying up to 350m of line caused it to buckle further. Attempts were made to straighten it at
station MEB3, but it immediately began to warp again. This caused problemsin recovering the
forward line when the lines were streaming aft and so hindered the effective deployment of the
machine.

At theend of the MEB transect, it was decided that no more than 250m of line should be deployed
at atimeand apiece of angleiron was attached to the outer sideof the reel to adt asabrace. This
approach was successful and the problem did not reoccur.

Under normal conditionsthere appeared to be no conflict between the use of thejigging machine
and the deployment of the CTD, as long as the manoewvres carried out by the ship to maintain
station over the CTD were performed dowly. Unfortunately, thiswas not always possible and on
someoccasionstherewere problemswith the jiglines streaming fore or aft of the machine. When
thisbecame extreme, thelineswould skip off therollers during recovery and thejigswould catch
on the rollers and cause them to flip inwards. Even under less extreme circumstances, the angle
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of thelinesreduced the fishing depth and increased the strain on the equipment dueto thefriction
against the sideof therollers.

Thelines only got snagged on the CTD on two occasions. On thefirst occasion, the forward line
caught the CTD wire briefly and was washed free when the line movement was halted. On the
second occasion, the aft line snagged on the CTD wire and broke just above the fourth jig from
the bottom. The missing gear was recovered when the CTD was brought back onboard as the
weight had landed on top of the CTD rosette. No damageto the CTD was reported and the broken
trace was quickly replaced with the spare set. The effect of these problems on the fishing
efficiency of the machine cannot be assessed as no squids were caught at any of the stations.

The acoustics record for the sites where the machine was deployed suggests that this lack of
successprobably had moreto do with alack of potential targetsthan any major deficienciesinthe
machineor thefishing techniques used. However, thismeansthat the varioustechniquesused can
not be properly assessed for their suitability to catch Martialia hyadesi on future cruises. In the
longer term, if specimens of M. hyadesi are subsequently caught using similar techniques, this
cruise will have provided useful negative data on the distribution of this spedes at this time of
year and so fulfilled the second cruise objective.

As stated in the cruise report for JR26, no major modifications appear to be required for future
use of the machine, but several small improvements could be made. The forward reel should be
replaced as it has obviously become weakened asit has been warped. Thelamp covers provided
arenot really strong enough to withstand continuedusein rough weather. After only ashort period
of strong winds and waves, the forward most cover was significantly warped and the otherswere
also affected to some degree. The heavy nylon line that makes up the top section of thejig lines
and the net used to cover theoutrigger areof poor qual ity. The net should be replaced asapriority
asitisbrittle and has already started to break under the pressure of wavesbreaking against it. A
softer woven net is likely to be more durableand easier to repair if it does give way. It may be
more cost effective, and certainly morereliable, toreplace the nylon linewith finewire rope such
as that used on Japanese commercial jiggers. Thiswould reduce the likelihood of failure due to
damage during storage, aswell as that caused by general wear and tear. The provision of at |east
one spare light bulb and spare net for the ‘ trampoline’ would also be sensible given the working
conditions experienced.
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Deployment Log

1.Maurice Ewing Bank Transect

Event Number Station Depth(s) Fished Catch
002 (gear trid) 100m, 200m, 350m none
MEB Transect
013 MEB 2 50m, 150m none
017 MEB 3 50m, 250m none
022 MEB 4 200m none
029 MEB 5 150m none
034 MEB 6 200m none
039 MEB 7 300m none
044 MEB 8 250m none
053 MEB 10 200m, 300m none
060 MEB 11 290m, 350m none
065 MEB 12 350m none
070 MEB 13 200m none
075 MEB 14 100m, 130m, 150m none
079 MEB 15 300m none
085 MEB 16 300m none
091 MEB 17 250m, 300m none
095 MEB 18 150m none
102 MEB 19 250m none
107 MEB 20 150m none
112 MEB 21 150 none

140



2. Eastern Core Box

Event Number Station Depth(s) Fished Catch
126 E1.2N 75m, 100m none
134 E1.2S 150m none
142 E2.2S 200m none
152 E2.2N 60m none
162 E3.2N 100m none
171 E3.2S 50m none
181 E4.2S 75m none
191 E4.2N 75m none
198 (E5.2) 225m, 250m none
3. Western Core Box
Event Number Station Depth(s) Fished Catch
206 W1.2S 200m none
215 W1.2N 60m none
224 W2.2N 150m none
232 W2.2S 180m none
243 W3.2S 190m none
252 W3.2N 250m none
262 W4.2N 250m none
270 W4.2S 120m none
277 (W5.2) 125m none
Extra station
293 na 350m none
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Data recorded during each event.

For the whole event:

Event number

Station number

Date

Target Depth (with notes)
Time lights on (hh:mm, GMT)
Time lights off (hh:mm, GMT)

For each set of casts:

Power (inc. Manual or Automatic setting)

Lifting speed

Descent speed

Fishing depth

Shakuri (Y/N, with stop depth below surface if yes)

Start time (hh:mm:ss, GMT)

End time (hh:mm:ss, GMT)

Time jig not running during cast st (total ming/ start & stop times)
Catch (no. of animals)

approximately 20 mins fishing.

Note: A new cast set was started whenever the motor settings were changed or after
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Technical notes on the set-up and use of the squid jigging machine.
These notes are adapted from those given in the cruise report for the Geneflow cruise (JR26).

Set-up

Onarriving ontheship, on 15" January 1997, thejigging machine was assembl ed on the side deck
according to the plans provided by Andy Tait. The details of its assembly are given below.

The frame (without the outrigger) was initially assembled facing inwards against the side of
the main lab, so that the light fittings were accessible from the walkway above.

The upright pieces of the frame were inserted intotheir sockets and then the crosspieces were
dropped down onto them. The upper crosspiece was fixed in place initially, and the lower
crosspiece wasfixed after being lined up under the lamp covers.

Thelamp coversand light fittingswere attached to the brackets on the crosspi eces and then the
bulbs were inserted after they had all been fixed in place.

The net trampoline was attached to the outrigger using flat net twine before the outrigger was
attached to the frame. Initially, mainly single fixing points were used but these broke easily.
It was then retied so that the sides and the outboard edge were connected with continuous
lashings and the rest of the net was It free to flex under any impacts.

Therollerswere assembled and attached to the outrigger. Theposition of the supports holding
therollers prevented the supplied nuts being used as spacers. Instead, the same size nutswith
thethreadsdrilled out and extrawashers were used as spacers, and the supplied nuts and wing
nuts were used on the outside of the supportsto fix therollersin position.

Themain framewas swung into position usi ng the crane and the outrigger was attached. It was
later discovered that the outrigger can easily be removed and re-hung without the use of acrane
even at sea.

The base of the machine was bolted onto the outboard edge of the 1m. deck matrix
immediately aft of the midships scientific hydraulicsmanifold. It was successfully usedinthis
position throughout the cru se and did not appear to interferewith any other on-deck adivities.
The electric cables were led off the top of the frame along a rope to the walkway outside the
UIC room and then along the edge of the walkway to the water bottle annex. The light cables
were strung behind the CTD crane, and then through a cable port to the ballast located on a
bracket by the power outlets at the forward end of the annex. The motor cable was strung
inside the crane (above deck level) asit was shorter, and then lead directly to the power outlet
through the cable port.

Thelifting ropewastied to the front edge of the outrigger and passed through ablock attached
to the bracket on the lower crosspiece of the frame. A second block wasattached to the base
of the walkway guard-rail and the rope was passed through this and tied off on the handrail

below.

200m of heavy nylon fishing linewaswound onto each reel using thelifting action of machine.

Thejig traces were then tied to the end of this line and wound on by hand.

Each jig trace comprised of 20 jigs separated by 1m. lengths of fine nylon fishing line witha
swivel clip at each end of the trace, and an extra pair of swivel clips separated by 1m. of fine
line at the head end.

Pieces of heavy nylon line, approximately 2m long, with clips on the lower end were then
added to each redl to attach the waghtsto. The weights were only attached when the jigging
machine wasin use.

Two fish boxeswerefound to sit in the wells at the base of the frame to collect the catch when
the machine wasin use.
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Stowing between stations:
When not in use, the machine was left as outlined below:

Thelinesweretaken off therollersand the outrigger raised with therollersfolded in. Therope
was tied to the handrail on the main lab wall.

Theweightswereremoved from thejig linesand thefree ends of the lineswere coiled and tied
to stanchions. The control box flex was also coiled and tied below motor unit using a short
piece of rope.

The cover was placed on the motor unit, and the fish boxes and the weights were removed.
The power suppliesto the light ballast and the motor unit were turned off & the outlets.

Use:

On arriving at a station the process of stowing the machine was reversed and the machine was

deployed according to the notes given below.

The lights were put on as soon as possible on reaching the jigging station. They were always
used even during daylight.
The various controls on the motor unit were set according to the conditions (see Figure 7a.)

Power

Lifting speed

Descent speed

Fishing depth

Shakuri

Automatic lifting

Lifting speed

« Thiswas varied with the water temperature to try to match the speed of the
luresto the swimming speed of the potential targetsi.e. lower speedswere used
in colder waters

« Setting 6 appears most appropriate for water over 2°C (i.e. for Martialia
hyadesi)

Descent speed

« Thiswasvaried with the fishing depth and the wave conditions to provide the
fastest smooth release of the line.

« Under calm conditions setting 6 appears mast appropriatefor 200m depth and
setting 7 for 100m. At greater speeds the lines go slack towards the bottom of
the cast.

« Asthe swell increases the descent speed must be slowed to prevent the lines
going slack as the ship rolls towards them.

Fishing depth

» Thiswas varied depending on the water depth and the depth of the acoustic
targets seen.

« Where no clear targets were seen, the maximum possible fishing depth was
used (currently 350m in open water).

« Where small acoustic targets (i.e. potential squid prey) were seen, thefishing
depth was set to fish right through them as squid are more likely to be below
prey than aboveit.

Shakuri
« Thisisnot used as it has not been seen in use on commercial squid

jiggers.
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Appendix 1 JR28 Event Log
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Appendix 2 Gear Development
Rectangular Midwater Trawl, (RMT)

The net used throughout the cruise was an RMT 8 x 3, three nets each with atheoretical mouth
area of 8 m?, used in combination with the BAS Down Wire Net Monitor and the 4 Jaw release
gear.

The RMT net system has received relatively little use in the past few years, but was adopted as
the net for standard hauls on the Core Programme, and has also been used for the majority of
targeted fishing during this programme. Much of the RM T equipment is now of great ageandin
need of replacement. (See below). Asalfirst stage of thisreplacement two new netsand three new
Cod-end tubes were purchased for this season.

The net was originally assembled for JR26, the ‘ Geneflow’ cruise. It was clear that the net had
very hard use on this cruise, many very large catches of krill were made, causing considerable
wear to take place, necessitating anumber of repairs before use on JR28. Many of thewires used
inthe net do have afinite life however and replacement isroutine. The sidewires, which takethe
greatest strain, were renewed at the start of this cruise. One opening bridle needed replacement
subsequently.

The net geneally worked well throughout the cruise and few problems were experienced. The
only major one occurred when the release gear somehow got out of sequence and was opening
nets Two and Three before net One, with the result that very small catches were made and were
of no quantitative value. The problem was detected as a result of the odd relationship between
catch volumes. The cause of the gear going out of sequenceisobscure but probably resultedfrom
either an extrarelease at the end of a haul or possibly radio transmissions triggering the release
gear while it was on deck.

Originally the release gear had an indicator to show release cam position but its use was
discontinued with the acoustic net monitors on ‘ John Biscoe', this will now be reinstated.

During the penultimate day of netting a very large and dense Krill swarm was encountered, the
net must have been fished through this for some time and collected a large quantity of krill
without the operator realising. The haul was not terminated to recover this catch but fished down
to some depth before recovery. On recovery the cod-end wasfound to befull of Krill but themain
net had burst, having a hole some 5 metres long. For the few hauls made after thisthe RMT was
fished asatwo net rig. This event and the wear and tear that took place on JR26 indicate that net
operators should remain alert to the possibility of making unnecessarily large catches.

Two factors contributed to the net damage. Firstly, catches on the new cod-end tubes were
prominent and sharp, catching in the meshes of adjoining nets and causing small teas. It is
anticipated that this problem can be solved for future seasons by attaching faired plastic blocks
ahead of each catch.

Secondly, the surface of the Stern Roller, which does not roll under theinfluence of an RMT net,
and isrusted sufficiently to cause considerable abrasion. This problem would only be solved by
chipping and re-painting so long as the roller were not used for any purpose that damaged the
paint. A better solution may be to cove the roller in a protective sheet of heavy duty rubber or
plastic material.
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Recommendation.

As stated above much of the RMT equipmert is now up to 20 years old, many of the bar end
rollers are insecure in the bar ends and/or of a design that is not very efficient, they are beyond
economic repair. A particular problem relates to the practice of shortening or collapsing therig
for deployment and recovery, thisinvolv es drawing the side wires up through the ends of the top
spreader bar. The mechanism used to do thiswas devel oped for use on * John Biscoe’ which had
anarrower gantry. The side strain developed on this system by the widely spaced blocks on the
‘JCR’ gantry isleading to accelerated wear on the components and excessive strain in the side
wire. In the interests of safety alone this old system should be replaced with a more appropriate
design.

Horizontal Antarctic Multiple Plankton Sampler.

This system has a single fixed net of 1.5 m? but takes five separate samples using a cod-end
change mechanism. The H-AMPS like the RMT operates with the Down Wire Net Monitor. A
major change in the design, madetwo years ago, caused a backward step in that the cod-end nets
tore on opening. Use of this net system for one session of targeted fishing was aimed at testing
the remedial adion taken. The ne did in fact fundion almost perfedly, the tearing problem did
not occur, with some minor adjustmentsthis net should be fully functional for future seasons.

Down Wire Net Monitor.

Thisnet monitor, built in house, hasbeen in usefor several years and nominally worksvery well,
but the monitor would not work at the start of JR25 when it was initially set up for the season.
The documentation available to the Engineering Technology Group technician on board was
minimal but the problems were overcome and the monitor has functioned with little trouble
throughout cruises JR25, 26 and 28. When started at the beginning of JR28 a communication
problem was experienced, this cleared after the housingwas opened and various tests carried out,
no particular cause was identified.

The construction of thismonitor unit has somevulnerable pointswhen it is considered that it has
to operate in a high vibration environment. A second unit, employing different communication
and data processing technology was built and given sometesting but never brought up to working
condition. A promise on the part of Engineering Technology Group to haveit ready for thisseason
was not fulfilled. The monitor operatesin avery high risk environment and wehave been lucky
to get through three cruises this season without a major problem. It was not our intention tobein
this situation and it would be irresponsible to come South for a further season without an
operating spare for this vital item of equipment.

Changes to the software are also required to unable us to cdl up appropriate calibration files if
sensors have to be changed due to damage or malfunction. We have no way of doing this at
present without recourseto the software originator who isnow unlikely to beon board. Further,
we must ensure that the documentation is complete and that there is more than one copy.

Split Beam Transducer Fish.

Thisitem has been under development for two seasons, this devel opment has been handicapped
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by difficulties experienced with the cable fairing. The cable is 28 mm diameter and strums very
badly when towed at speed. Fairing of the whole submerged sedtion is necessaryto prevent this.
The fairing originally employed prevented the strumming but became detached from the cable
when wound around the winch drum. Last season asimpler, cheaper type of faring wastried, this
had severd faults one of which was that it di d not stop the strumming!

For this season we returned tothe original typebut cut it into 150 mm lengthslinked together with
thin rope and attached to the cable by polycarbonate clips that allow it to rotae freely around the
cable. It is supported along the cable length by heavy duty clips that bear on brass clamps.

Thisarrangement hasprovedto belargely successful, theaddition of rubber bungeelinksbetween
each section hasreduced the tendency of thefairing to enter the sheave upside down. Further work
on this fairing, which due to very late delivery, was prepared very hastily, should improve it
further.

A vital requirement for thisfishisthat it is at least as stable asthe ships hull in terms of angular
excursions from the horizontal. Early desgn work on this fish was aimed at minmising pitch
perturbation induced by the vertical movements induced by the ships roll motion. To thisend a
tilt sensor was fitted to the fish. Good recordings of tilt have now been obtained. Initial results
suggest that pitching of the fishislimited to less than the average roll of the ship. Pitch rate was
alsorecorded and will help considerably in assessing the suitability of this Towfish asatransducer
platform.
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Appendix 3 ITS Report
ABC Data Logging System and Peripherals

The Level C Ethernet interfacefailed approximaely seven times. Thiscaused the ABC darm to
go off. Setting the status of the Level C Ethernet to “up” with the ifconfig command solved the
problem. No data were lost asthe backlog accumulated onthe Level B. Backward time jumpsin
data streams are believed to be due to the Level B sendinga small amount of old data when the
link was restored.

The reason for these failures seems to be due to either the number of collisions on the Ethernet
or afault with theLevel C AUI port.

The Level C was moved from the existing AUI wall socket to a 10BA SE2 Ethernet socket. It was
not possibleto bridgethe Level Casall the required equipment was aready being used to bridge
bsumlsb and the Simrad echo sounder. At the time of writing it is planned to switch over to the
10BASET socket on the Level C if the problem happens again - this would at least have the
advantage of isolating the Level C AUl sodket as the causeof the problems.

The Simrad 500 Level A had to be reset on about four occasions.

The GLONA SS GPS needed to bereset on at least six occasions. Sometimesit produced 0 values
for al the variables, on other occasionsit failed to produce any dataat all. It may help to havethis
unit serviced when the ship returnsto the UK if the GLONASS will be logged next season. The
Radio Officer plans to use GLONASS port B to provide GLL input to the Dartcom PC on the
bridge.

After needing several resetsthe Ashtec Level A needed to bereplaced asit failedto boot up. Also
the Ashtec receiver needed to be completely reset. Fortunately these problems occurred during a
period of bad weather (08:00 - 21:15 on 23-1-98) when no transecting was possible.

At least five Level Asreported master clock jumps on at least ten occasions. The Level Asthat
reported master clock jumps most frequently were WINCH and SIM500.

A table detailing the data streams logged is included at the end of this document.

Antarctic Communications

The Antarctic communications system suffered problems with the sending of message recelpts.
Thiswas traced back to the removal from the system aliasesfile of the userid “MailerDaemon”,
oncethiswasrestored the system continued to operate correctly. A dight modification was made
to the releasing process so that personal messages could be released by the RO as well as the
Master.

BSUMLSB

The external disk onbsumisb failed early on inthe cruise. As no spare disks had been included

when the workstation was shipped it was necessary to copy the datafrom the faulty disk to JRUE
and for bsumlsb to access the data via NFS mounts. Fortunately no data were lost but | would
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recommend that ML SD send sparesfor bsumlsb inthefuture asit plays an important rolein data
acquisition for the Simrad system.

Consumables

The ship has adequate stocks of consumables apart from Level B tapes and DAT tapes. HQ has
been notified of these shortages.

Daily Processing

Part of thedaily processinginvolved extracting datafor the* Virtual DataManager”. Thisrequired
a specific directory structure to be created and unfortunatey this structure was nat correctly
documented. Also the scripts used to extract the data had the current cruise ID hard coded in
several places Apart from this, the scripts ran correctly and without any problems.

ITS Unix Workstations

It was discovered there was no terminator on the Exabyte drive attached to JRUE. It was not
known if the Exabyte is terminated internally so a terminator was added.

It was not possible for the AUI cable used by JRUA to be fully plugged into thewall socket.
JRUA was moved onto al0BASE2 Ethernd socket.

M essageson the JRUE consol eindicated that it was having problemswith the stateof the network
- these were probably caused by the high number of collisions on the network.

There were al'so messages on the JRUE console reporting write errors to sdO (the internal hard
disk with the root partition) and read errors on sd2 (the external hard disk that stores user data).

JCR Web Pages

A web server wasinstalled on JRUE so that cruise web pages could be devel oped. Theideabeing
that the web pages could be used as a source of cruise information. An additional set of pages
were created which report of the current state of the datalogging providing information such as
the current latitude, longitude, speed, direction, etc. These pagesare created by an automatic job
which updates them every sixty seconds.

The overall intention is to create pages which can not only report on the databeing logged but
which aso provide information on the equipment being logged such as make, manufacturer,
samplerate, output format, etc. If thisisto be pursued then ideally time should be set asideat HQ
for amember of ITS staff to work on this in consultation with the science dvisions.

Local Area Network

This caused considerable concern. Every device on the network that has a collision indicator
appears to be indicating a large number of collisions on the network. As the ngwork use is
relatively light the likely causes of this are a faulty network device, faulty network cable or a
combination of thetwo. Itisnot possibleto addressthis problem whilethe shipisonacruiseand
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it is suggested that solving this problem becomes a priority when the ship is back in the UK.
One of the Anytwist unitsused to convert between 10BA SET and AUI seemsto be faulty.
NetWare Servers

JRUB crashed at 03:15 on 3-2-98 and had to be restarted.

PCs

Dueto the large number of inconsistenciesin the setup of the operating system and applications
softwareon the PCsinthe Ul C room and the Data Preproom the Principal Scientist requested that
the setup be rationalised. The main areas of concern were differences in printer setup (eg some
PCs were not configured to print to the DeskJet), differences in Windows desktop setup and
differencesin applications configurations (eg printing options in Presentaions and TCP/IP host
file entries).

The solution adopted wasto use WINSTART.BAT to overwritethe main Windows INI fileswith
versionsthat contain the requi red settings. Two of the PCshang on exit from Windowswhen they
start Windows from WINSTART.BAT - thisis under investigation.

The Principal Scientist requested an upgrade tothe PC in his cabin as the existing machine was
too slow. The existing machine (486 with 8MB RAM) was replaced with aPentium with 16M B
RAM.

A parallel port card was installed in the PC used by the Radio Officer.

There are currently no spare PC monitors on board - the last one was used to replace afaulty
monitor on the PC used by the Catering Officer.

Printers
All the printers functioned well and there were no reported problems
X Terminals

These seemed to be in continuous use and no problems were reported.
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Table detailing data streams logged

Name Variables No. of Size in Start Stop Data
records | bytes Time Time interval
adcp ampl, bindepth, 1044160 | 135746944 | 98014 |[98038 | 2min
bottomew, bottomns, 19:22:12 | 10:14:49
depth, good, heading,
pitch, roll, temp, velerr,
velew, velfa, vdns,
velps velvert
anemom | wind_dir,wind_spd 2227246 | 35642080 | 98013 98 038 1sec
18:50:43 | 12:48:36
agashut cond, temp, press, chlor, | 476203 | 59055316 | 98 017 98 035 1sec
tran, par, wifdl, wifd2, 16:52:37 | 10:14:03
wifd3, wifd4, wifds,
wiful, wifu2, wifu3,
wifud, wifub, depth,
cdpth, wing, stran
bas ctd pres, temp, cond, chl, 212081 | 7216898 98016 |98034 |1sec
del stat 11:00:24 | 14:34.44
bestdrf vn, ve, kvn, kve 71258 2001368 98 013 98 038 1sec
18:50:30 | 12:48:00
bestnav lat, long, vn, ve, cmg, 71276 3712496 98 013 98 038 1sec
smg, dist_run, heading 18:50:30 | 12:48:00
dop_log speedfa, speedps 2057346 | 32923680 | 98013 | 98038 1sec
18:50:43 | 12:48:32
em_log speedfs 949906 | 9505204 98013 | 98038 | variable
18:50:43 | 12:48:35
gps_ash sec, lat, lon, hdg, pitch, | 2109797 | 122374370 | 98 013 98 038 1sec
roll, mrms, brms, attf 18:48:55 | 12:48:34
gps_glos | utc, type, svc, lat, lon, 2504878 | 205406140 | 98013 | 98 038 1sec
alt,cmg, smg, vvel, pdop 18:50:43 | 12:48:37
hdop, bdop, tdop
gps_nmea | lat, lon, gq, svc, hdop, 2138205 | 98363574 | 98013 98 038 1sec
dage, dbase 18:50:43 | 12:48:35
gyro heading 2137667 | 21382814 | 98013 | 98038 1sec
18:50:40 | 12:48:36
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netmon depth, temp, cond, light, | 80454 8534268 98 016 98034 | 2-3secs
flowl, flow2, flow3, 18:38:50 | 04:56:32
angl1, angl2, alt, fluor,
spl, sp2, p3, s, nd,
type

oceanlog | astemp, mstemp, 413829 | 61252836 98 013 98 038 5 secs
sstemp, hum, par, tir, 18:50:45 | 12:48:35
fluor, flow, spl - spl3,
press, cond, tstemp

prodep uncdepth, cordepth, 420512 | 9257408 98 014 98 038 1sec
cartarea 21:53:47 | 10:13:09

relmov vn, ve, pfa, pps, pgyro 71276 2429528 98 013 98 038 1sec

18:50:30 | 12:48:00

sim500 uncdepth, rpow, angfa, | 465057 | 13027740 | 98014 | 98038 1sec
angph 21:53:47 | 12:46:05

winch cabltype, cablout, rate, 21992 1017776 98016 | 98036 1sec
tension, btension 11:05:26 | 11:38:25

comp, angle
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Appendix 4 Station Positions
Night time station work

The core programme sampling design includes two standard stations on the second transect of
each pair for thefirst four days of each box. These stations are positioned 20 km from the ends
of the transect so that oneison- and the other off-shelf. The order of sampling begns alternately
on- then off-shelf depending on the direction of the daytime transects. There is a very full
programme of sampling during these night time stations and if the first station is begun on time
the planned activities only just fit into the time available with asmall margin for slippage. Thus,
any equipment problems or any weather conditionswhich prevent theship steaming at 12.5 knots
between stations would either delay the start of the following day’ s transecting or require some
of the intended sampling to be dropped from the proggamme. On JR28 we were extremely
fortunate with the weather, such that sea conditions and visiblility allowed the ship to steam at
12.5 knots between stations.

Thefirst pair of stationsin the Eastern box were begun alittle late and sometime was wasted in
repositioning before the standard RMT haul in order that the mid point of the haul would be
approximately at the station position. Subsequent station hauls were begun from the position of
the ship after accelerating to 2.5 knots following the end of the last vertical wire activity. Itis
recommended that this become the standard procedure for these stations in order to save time.
On the second set of Eastern stations, problems were experienced with the traction winch for the
CTD. Thisresulted in about 45 minutes of |ost time while the problem wasresolved. A detailed
table of the station timings is given below.

The tight schedule and complexity of the station sampling requires good arganisation to avoid
unneccesary delays. Thisrequiresthat everyoneinvolved has aclear ideaof what to do and that
information on the current state of the programme is disemminated at frequent intervals so that
people can be ready in time for their sampling activity. The night time watch leaders play an
important role in this. After thefirst couple of nightsin the Eastern box, the team had begun to
pull together well and operations went very smoothly from then on. For future seasonsit would
behelpful if aprotocol of protocol swere prepared which detailshowall the operationsfit together
- thiswould save any initia fumbles and alow the team to get fully up to speed right from the
word go.

Station positions
Thetablebelow showsthe waypoints used on this cruise and the original designed pointstogether

with the distance of the current points from the original s (displacement) and also the inter-station
distance of the JR28 waypoints.

JR28 waypoints Designed waypoints  Displacement Inter-station
Station latitude longitude latitude longitude km km
MEB1  -47.889019 -43.343533 -47.976667 -43.293333 10.432 0
MEB2 -48.171944 -43.168095 -48.258333 -43.085000 11.402 34.034
MEB3  -48.453632 -42.991997 -48.540000 -42.875000 12.897 33.899
MEB4  -48.738338 -42.793011 -48.821667 -42.665000 13.176 34.853
MEB5  -49.033665 -42.588165 -49.103333 -42.453337 12.501 36.069
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Station latitude longitude latitude longitude km km
MEB6  -49.320210 -42.391685 -49.385000 -42.240000 13.129 34.893
MEB7  -49.614609 -42.187759 -49.666667 -42.026667 12.955 35.875
MEB8  -49.904728 -41.967873 -49.948333 -41.811667 12.180 35.895
MEB9  -50.189400 -41.759399 -50.230000 -41.595000 12.531 34.956
MEB10 -50.473099 -41.528099 -50.511667 -41.376667 11.531 35.538
MEB11 -50.763599 -41.292801 -50.793333 -41.156667 10.120 36.294
MEB12 -51.046902 -41.044399 -51.075000 -40.936667 8.146 35.972
MEB13 -51.325802 -40.823898 -51.356667 -40.715000 8.301 34.588
MEB14 -51.614700 -40.607498 -51.638333 -40.491667 8.411 35.425
MEB15 -51.897800 -40.383598 -51.920000 -40.266667 8.387 35.026
MEB16 -52.173599 -40.157501 -52.201667 -40.040000 8.591 34.323
MEB17 -52.463902 -39.894699 -52.483333 -39.811667 6.021 36.868
MEB18 -52.752800 -39.647800 -52.765000 -39.583333 4.542 36.168
MEB19 -53.038601 -39.402802 -53.046667 -39.353333 3.424 35.753
MEB20 -53.319397 -39.148899 -53.328333 -39.121667 2.062 35.489
MEB21 -53.606186 -38.900372 -53.610000 -38.888333 0.900 35.859
MEB22 -53.892601 -38.653816 -53.891667 -38.653333 0.108 35.712

The table below summarises the positions and the displacement of the JR28 waypoints from the
original designed points.

JR17 & JR28 Designed Displacem

ent

Station Latitude Longitude Latitudel ongitude km
E12S -54.0756 -35.9181 -54.0764 -35.9199 0.146
E1.2N -53.8673 -35.4017 -53.8778 -35.4117 1.339
E2.2.S -54.2452 -35.7314 -54.2476 -35.7218 0.676
E2.2N -54.0406 -35.2092 -54.0483 -35.2125 0.878
E3.2S -54.3908 -35.5489 -54.3928 -35.5547 0.434
E3.2N -54.1878 -35.0473 -54.1927 -35.0443 0.582
E42S -545385 -35.3871 -54.5379 -35.3874 0.064
E42N -54.3359 -34.8702 -54.3372 -34.8761 0.407

The station way points used for the Western corebox are the definitive positionsfrom the ML SD
WWW pages. The positions were asin the following table.

Station Latitude Longitude
W1.2.S -53.8173 -38.8744
W1.2.N -53.4638 -38.9839
W2.2.S -53.7851 -38.5835
W2.2.N -53.4318 -38.6953
W3.2.S -53.7504 -38.2781

155



W3.2.N -53.3974 -38.3923
W4.2.S -53.7141 -37.9658
W4.2.N -53.3614 -38.0825

The methodology of the design and the intermediate calculations together with the definitive
waypoints are in the spreadsheet o:\mlsd\event\jr28\design.wb2.

The Eastern box waypoints are shown in the table below:

Way  Latitude Longitude
point

1 -53.693833 -35.250333
2 -54.096500 -36.263333
3 -54.174833 -36.175833
4 -53.772167 -35.161000
5 -54.268000 -36.068833
6 -53.865500 -35.051833
7 -53.943833 -34.959167
8 -54.346500 -35.978333
9 -53.999667 -34.895000
10 -54.402500 -35.915500
11 -54.492000 -35.811667
12 -54.089333 -34.789000
13 -54.559000 -35.736000
14 -54.156500 -34.711667
15 -54.234833 -34.618500
16 -54.637500 -35.644833
17 -54.302000 -34.541000
18 -54.704667 -35.569000
19 -54.779167 -35.481833
20 -54.376667 -34.451833

The Western box waypoints are shown in the table below:

Waypoint  Latitude Longitude
1 -54.007093 -38.938995
2 -53.299855 -39.156376
3 -53.286988 -39.038308
4 -53.994014 -38.819019
5 -53.264191 -38.831860
6 -53.970843 -38.609241
7 -53.961641 -38.526891
8 -53.255138 -38.750818
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Waypoint  Latitude Longitude

157

9 -53.937114 -38.309960
10 -53.231008 -38.537319
11 -53.220911 -38.449045
12 -53.926852 -38.220269
13 -53.204792 -38.309365
14 -53.910467 -38.078349
15 -53.890412 -37.906696
16 -53.185061 -38.140417
17 -53.869227 -37.727756
18 -53.164216 -37.964289
19 -53.148413 -37.832307
20 -53.853164 -37.593669



Table of timings for the South Georgia Core Box night time stations on JR28

Station Activites Start Datetime' (GMT) Sampling time? Change-over time® End Datetime* (GMT) Reposition time’
(Events) (hoursminutes) (hoursminutes) (hoursminutes)
E1.2N BNE, BNE CTD,JIG,PAQ, 24/01/98 21:50 03:13 01:33 25/01/98 02:30 02:10
(123-131) RMT, FNE,FNE, FNE

E1.2S BNE, CTD, JIG, BNE, RMT, 25/01/98 04:40 02:08 00:31 25/01/98 07:21 01:01
(132-138) FNE, NE

E2.2S BNE, JIG, CTD, PAQ, RMT, 25/01/98 21:00 02:16 01:13 26/01/98 00:29 02:26
(141-147) FNE, INE

E2.2N BNE, CTD, BNE,CTD, JIG, 26/01/98 02:55 03:26 00:51 26/01/98 07:12 01:10
(148-156) RMT, FNE,FNE

E3.2N BNE, CTD, JIG, PAQ, RMT, 26/01/98 21:25 02:49 00:30 27/01/98 00:44 02:03
(160-167) FNE, ANE, FNE

E3.2S BNE, BNE, CTD,JIG,PAQ, 27/01/98 02:47 02:35 00:38 27/01/98 06:00 01:42
(168-175) RMT, FNE,FNE

E4.2S RMT, BNE,CTD, JIG, PAQ, 27/01/98 19:55 03:04 01:00 28/01/98 00:09 02:06
(178-186) BNE, BNE, FNE,FNE

E4.2N BNE, CTD, BNE,CTD, JIG, 28/01/98 02:15 03:14 00:44 28/01/98 06:10 01:38
(187-195) PAQ, RMT,FNE, FNE

W1.28 BNE, CTD, JIG, PAQ, RMT, 30/01/98 21:20 02:17 00:41 31/01/98 00:18 02:11
(204-210) FNE, ANE

W1.2N BNE, CTD, BNE,CTD, JIG, 31/01/98 02:29 03:17 00:33 31/01/98 06:18 01:30
(211-219) PAQ, RMT,FNE, FNE

W2.2N BNE, CTD, JIG, PAQ, RMT, 31/01/98 21:25 02:53 00:24 01/02/98 00:42 02:22
(222-228) FNE, ANE

W2.2S BNE, BNE CTD,JIG,PAQ, 01/02/98 03:04 01:58 00:39 01/02/98 05:41 02:07
(229-236) RMT, FNE,FNE

W3.2S BNE, CTD, JIG, PAQ, RMT, 01/02/98 21:44 02:08 00:33 02/02/98 00:25 02:10
(241-247) FNE, ANE

W3.2N BNE, CTD, BNE,CTD, JIG, 02/02/98 02:35 03:14 00:44 02/02/98 06:32 01:22
(248-256) PAQ, RMT,FNE, FNE

W4.2N BNE, CTD, JIG, PAQ, RMT, 02/02/98 21:05 02:40 00:24 03/02/98 00:10 02:43
(260-266) FNE, FNE
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159

Station Activites Start Datetime' (GMT) Sampling time? Change-over time® End Datetime® (GMT) Reposition time
(Events) (hours:minutes) (hoursminutes) (hoursminutes)
W4.2S BNE, BNE CTD,JIG,PAQ, 03/02/98 02:53 01:42 00:28 03/02/98 05:00 02:45
(267-274) RMT, FNE,FNE
(125 m)

1. Time vessal on station

2. Total time of contiguous activities

3. Tota time between activities

4. Time all secure and vessel moves off towards next station

5. Time to commencement of next gear deployment




