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1. Summary

Along the West Antarctic Peninsula (WAP) air and semperatures and glacial retreat are rapidly
accelerating and sea ice is rapidly decreasingaa and duration — the East Bellingshausen Sea is a
global hotspot of change. Experimental work sutgg@simals there may be amongst the most
sensitive on the planet and that collapsing icdvslsein the region are giving rise to new
phytoplankton blooms generating complex feedbacklitnate change. The WAP region can be
viewed as amongst the best places for understamtimgte change and life’s response. Although
WAP surface waters are changing very rapidly, thasgerneath (Circumpolar Deep Water) are
likely to be amongst the more slowly altering — g&ny species are thought to habit both. During
the JR230 cruise with RRS James Clark Ross expefttsn seven countries has been pulled
together to assess coupling and biodiversity frensurface to sea bed, microbes to megafauna and
across 1-km to hundreds of km scale; it is the British Antarctic Survey (BAS) to attempt thifn
doing so we intended to link several programmesvemid packages of science in the Polar Science
for Planet Earth programme of BAS and significargtyntribute to knowledge of the interaction
between the water column and seabed, understanflifsguthern Ocean biodiversity structure and
Census of Antarctic Marine Life (CAML). Our samplesign spanned the inner shelf of Marguerite
Bay to the shelf break, used multiple apparatugsyand will feed the species collected into a
network of experts spanning the planet. Althoughpelagic, bacteria and benthic teams have each
taken part in many Southern Ocean cruises pridhisoexpedition, there were still some significant
differences and striking surprises amongst therosgas we found, which have been recorded by a
professional photographer who joined the voyagee sdmpled four complete areas, each consisting
of a number of sites sampled by Agassiz trawl (AG&pibenthic sledge (EBS), box core,
Conductivity Temperature Depth (CTD), Bongo and Mé@s, Rectangular-Midwater-Trawl (RMT)
8+1 nets as well as acoustics. It will take mamnths and years before the full results, successes
and conclusions can be drawn from this expeditioinaready it is clear that the plan, deployments,
international and bentho-pelagic collaborationsewnall successful and the material collected will
prove highly useful to many avenues of science.
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3. Timetable of events

1*' Dec —
2" Dec —

39 Dec —

4" Dec —

5" Dec —

6" Dec —

7" Dec —

8" Dec —

9" Dec —

10" Dec —

11" Dec —

Mobilisation

Leave Rothera Research Station wharf
Emergency drills

Reach research area A (Marguerite Bay)
First deployments of apparatus

Trouble shooting with problem apparatus
Successful completion of research at area A
Planning of second target area
Reach research area C (mid shelf)

Deployments at Research area C
Successful completion of research at area C
Planning of third target area

Reach research area D (shelf break)
Deployments at Research area D

Successful completion of research at area D
Planning of fourth target area

Arrival at research area E (shelf break)
Abandonment of research at area E (due to ice)

Arrival at research area B (mid shelf)
Deployments at Research area B
Abandonment of towed gear research at area B
Re-planning of fourth target area

Arrival at research area G
Deployments at Research area G

SWATH new sites during storm
Deployments at Research area G

Successful completion of research at area G
Acoustic calibrations
Visit to Horseshoe Island

Arrival at Rothera Research Station wharf
Disembarkation and consignment of samples



4. Introduction David Barnes

In Antarctica one science cruise can make a biderdiice to biological knowledge and
understanding. The Southern Ocean around Antartis, despite whaling, sealing and fisheries,
been the least human influenced part of our plahetvels of pollution, habitat alteration, seabed
trawling and alien (non-indigenous species) infiastamust be amongst the lowest anywhere — for
example, it is the only environment where no knomvarine animal invaders have established.
However studying it is hampered by recent rapid @indrse physical changes associated with rises
in atmospheric C@and how poor our baseline knowledge is.

We know almost nothing of abyssal life around Actiga and very little about the
continental slope. Shelf depths (mostly >800 me)l@@st known in the marine environment, yet that
of the Amundsen Sea is comparable in size to theiteleanean and was unsampled until 2008. The
shore (intertidal) zone has been little studied wad assumed to be virtually denuded of fauna and
on land, where most biological research has beéertaken, most ice-free sites are still yet to be
visited. What little we do know of these enviromtghas tended to stay strongly partitioned by
environments because few biologists work acrossr@mwients. Thus, for more than a century
research in the water column and seabed aroundr@dicta has involved little exchange of ideas,
knowledge or understanding. Increasingly it isdmemg apparent that there is much important
connectivity; key components of pelagos seem td teethe seabed more than was suspected, some
benthos record particular aspects of water colutmytgplankton productivity very well and the
contribution of benthos to meroplankton had beestetgstimated (until recently most benthos were
considered to obey Thorson’s rule which suggesé#dohg other things] that pelagic larvae were
rarer at high latitudes).

The British Antarctic Survey has been undertakirayine biological cruises for more than
three decades focussed on water column produgctipdyticularly by krill. In the 1990s benthic
cruises began, at first involving sampling at J&EUBA depths (0-30 m) then in 2006 across
continental shelf and slope depths using towed rappst  The current cruise, JR230, is the first
attempt (by British Antarctic Survey) to look at te&acolumn to seabed assemblages in the same

place at the same time. We planned to samplereasdsee figure 1) with the main purposes of:

1) Assessing key links between pelagos and underlygmghos (bentho-pelagic coupling).

2) Examining variability of benthic and pelagic riclsseacross taxonomic and spatial scales.
3) Assessing the importance at typical shelf deptHsegfmodel species in the shallows.

4) Filling in a biogeographic ‘gap’ between previou&a and Amundsen benthic cruises.
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Figure 1 Location of planned sample sites (A-F) in the Wastiarctic Peninsula.



5. Potential and realised sample regime David Barnes

The power of our intended sample regime was therpial to investigate various aspects of ecology
across scales of 1, 10, 100 and 200 km. We enHatheepossibility for scaling by considering
taxonomic levels using invited experts on differiagimal groups (e.g. Alexis Janosik — asteroid
echinoderms; Stefanie Kaiser — isopod crustaceamksThomas Saucede — echinoid echinoderms) as
well as by prior establishment of a network of ekpeavilling to take the samples of their taxa
collected. By using multiple apparatus we intentiedhvestigate organisms across several orders of
magnitude in size from bacteria through phytoplankb larger nekton and megabenthos.

The environment of the Southern Ocean, particplarhd, wave and ice conditions, along
with interactions with other tasks (such as suppbmesearch stations) mean that realised sample
regimes are often quite different to potential glaBuch events lead to JR230 leaving three days
later than planned and being one day shorter. ,(Tdhusw potential plan of sampling areas A, B, C,
D and F was established prior to leaving RotherseResh Station, with the intention that a realised
completion of four areas would be a significantaamoplishment. The sample plan was to sample at
~500 m depth for each area:

Agassiz trawl (AGT): 3 stations at each of 3 s{tEs km apart) = 9 samples
Epibenthic sledge (EBS): 1 at each of 3 sites 1@part = 3 samples

Conductivity Temperature Depth (CTD): 1 at eacB sftes 10 km apart = 3 samples
Box Core (BC): 1 at each of 3 sites 10 km apa@tsamples

Bongo net: 2 samples

N70 net: 4 samples (varying mesh sizes)

RMT8+RMT1 nets: 3 samples (varying depths)

Acoustics: semi-continuous sampling

Accounts of realised sample regime for each apparit given separately, but overall five areas
were sampled (four of the planned areas and one areas, see figure 2), of which four were

sampled by all apparatus (A, C, D & G).
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6. ICT Jeremy Robst

6.1 Personal Computers

No problems were encountered with the personal atenp used during this cruise. The wireless
LAN in the UIC was useful for connecting persoragdtbps to the ships network.

6.2 Netware

JRNA ran without any faults and no work was reqlidering the cruise

6.3 Unix

JRLB had been configured with only 1 GB of memong #ecame overloaded on the 4th December
and ran out of memory and crashed. The machinera@mfigured with 4 GB of memory and
rebooted.

6.4 SCS Logging system / Data logging

v4.2.3 of the SCS logging system was used duriagthise. Software to produce graphs of the SCS
variables was written and installed on the SCSlayspC in the UIC. The graphing capabilities of
the SCS software do not appear to work at present.

The Ashtech GPS regularly (approx. every 5 dayg)ssbutputting heading information and
requires power cycling, although this is less inbgotr now that the heading data from the Seatex
GPS (which does not suffer this problem) is logged.

The Netmonitor had problems logging to the SCS wi&ing the USB to serial converter.
The output just stopped at times, including in thiddle of some trawls. Rebooting the computer
would fix this for a period. It was not clear ifishwas due to the USB converter or to a bug in
LabView, as the LabView.exe process would oftenghafter the USB output stopped and take a
very long time to reboot. When using the USB taasethe machine should be rebooted shortly (5

minutes) before a trawl.

Table 1 Data acquisition events.

Date / Time Event / Reasol

2009/12/0: Data logging continuing from previous run to Roth{Leg 20091112

2009/12/04 22:4 JRLB crashed due to incorrectly configured memanpant. ACQ restarted 22:4 22:43 to
resume logging to the U: drive.

2009/12/04 22:£ Recreated ACO files after JRLB cre- took approximately 90 mins for 22 days ofa.
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6.5 Network 4No problems reported.

6.6 EM120 swathing
The EM120 was run during the cruise to swath tbessivhere no or minimal swath data existed,;
these data were then used to select suitable fmedsT and EBS trawls. An example of this was

for site 9 (Area C), see figure 3a (below).

W&9°40'

wé9°30'

567°057

567°067

567°07"

567°08"

1L0c LSS 1900L95 1S0cL9S

1800L95

Figure 3a Site 9 Swath

w5940 W69930' image of a single station
Sun illumination (128) 1:59594
m AT | e e
432.7 = 500.00 565.58 JR230

Minimal data clean was done on the data, just ¢meoral of obviously incorrect depths due to ice
conditions or ship motion (e.g. during turns). Mnal data clean was done on the data, just the
removal of obviously incorrect depths due to icaditons or ship motion (e.g. during turns). One
entire new area wasvathed to enable sampling with benthic apparaes figure 3b).

-

:

—

T

—

Figure 3b The new area sampled; Area G (Site 19-21) swadly@s.
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7. Underway data Sophie Fielding

7.1 Underway navigation data

7.1.1 Instrumentation and data collection

Navigational data were collected continuously tigtwaut the cruise. Instrumentation was as follows:
Ashtec ADU2 GPS: antenna 1 used to determine tipésgbosition; antennae 2-4 used to determine
pitch, roll and yaw.

Ashtec GLONASS GG24 (accurate~tth5m)

Sperry Mk 37 Model D Gyrocompass

Seatex GPS (Seapath 200)

GPS NMEA

Navigational data were collected every second atlyimetric data were logged every 10 seconds.

7.1.2 Processing

Navigational data were processed in Unix and Matlsing modified versions of programs
developed by Mike Meredith. Data were initially deato the Unix system, then transferred to
Matlab, where the bulk of the processing was cdroigt.

Unix

get_nav Calls the scriptsget_gyrq get bestnav get _gpsash get_gpsglos get_gpsnmea
get_seatexandget_tsshrp which invoke thdistit command to retrieve 24 hours of
gyrocompass, bestnav, Ashtec (ADU2), Ashtec Glo(@sx24), GPS NMEA, Seatex
and tsshrp (heave, pitch and roll) data. Data amed in subdirectories ‘gyro’,
‘bestnav’, ‘gpsash’, ‘gpsglos’, ‘gpsnmea’, ‘seatexand ‘tsshrp’ asgyro.NNN
bestnav.NNN gpsash.NNN gspglos.NNIN gpsnmea.NNN seatex.NNN and
tsshrp.NNNwhere NNN is the jday.

12



Matlab

load_daily.mReads in navigation files output by the Unix preteg (above) by calling the

following functions:

load_daily bestnaweads in text filbbestnav.NNNnd writes data to a Matlab
structure array. Data are flagged, such that angbla with flag# 50 are poor,
and thus discarded. Outputbsstnav/bestnavNNN.mat

load_daily gpsastreads in text filggpsash.NNMNnd writes data to Matlab
structure array. Data are flagged, such that angble with flag# 50 are poor,
and thus discarded. Outputggsash/gpsashNNN.mat

load_daily gpsglasreads in text filggpsglos.NNNand writes data to Matlab
structure array. Data are flagged, such that angble with flag# 50 are poor,
and thus discarded. Outputgpsglos/gpsglosNNN.mat

load_daily _gpsnmeaeads in text filgpsnmea.NNMnd writes data to Matlab
structure array. Data are flagged, such that angble with flag# 50 are poor,
and thus discarded. Outputggsnmea/gpsnmeaNNN.mat

load_daily gyroreads in text filggyro.NNNand writes data to Matlab
structure array. Data are flagged, such that angbla with flag# 50 are poor,
and thus discarded. Outputggro/gyroNNN.mat

load_daily seatexreads in text fileseatex.NNNind writes data to Matlab
structure array. Data are flagged, such that angbla with flag# 50 are poor,
and thus discarded. Outputssatex/seatexNNN.mat

load_daily tsshrpreads in text filésshrp.NNNand writes data to Matlab
structure array. Data are flagged, such that angble with flag# 50 are poor,

and thus discarded. Outputsshrp/tsshrpNNN.mat

For a quick visual check, the program then plotsti®ey, gpsash, gpsglos,

gpsnmea and seatex data over one another (aftangleach dataset the user must

hit return to continue), gyrocompass heading, atah@nd roll.

plot_seatex_all Plots entire cruise track (see Fig. 2). Loa#mtexNNN.mafor all jdays and
GEBCO bathymetry data.

Problems encountered: TSHRP was not recordindhdtrration of the cruise.
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7.2 Underway Oceanlogger and meterological data

7.2.1 Instrumentation and data collection
Surface ocean and meteorological data (see figurevete logged continuously throughout the

cruise. Ocean data were collected from the shipisootaminated seawater supply, whilst the
meteorological data were measured by instrumentghenforward mast. Instruments were as
follows:
Oceanlogger

SeaBird Electronics SBE45 CTD

Turner Designs 10-AU Fluorometer
Meteorological data

Photosynthetically Active Radiation (PAR) 1, Paripuanum Sensor, Kipp & Zonen

Photosynthetically Active Radiation (PAR) 2, Parlipuanum Sensor, Kipp & Zonen

Solar Radiation 1, Protol SPLite, Kipp & Zonen

Solar Radiation 2, Protol SPLite, Kipp & Zonen

Air temperature/humidity 1, Chilled Mirror Hygroneet MBW, PM-20251/1, Temperature
Sensor Pt100, PM-20252/1 Anemometer (this logs wpekd relative to the ship. At this time there
is no datastream for true wind, but this can beudated from relative wind and navigational data, i

required). Both surface ocean and meteorologida dere collected at 5 second intervals.
JR200: 2009, jday 336:343

SST (°C) Salin
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Figure 4 1 minute averages of sea surface temperature (S8Mity (Salin) and fluorescence (Fluor) acribesstudy

area, West Antarctic Peninsula [from the oceanlofmelday 336 to 343].
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7.2.2. Processing

Initial processing was carried out in Unix, whicangrated files that could be further processed in
Matlab.

Unix

get_underway Calls the scriptgiet_oceanlogget _anemonand get_truewing which invoke
the listit command to retrieve 24 hours of underway datap@ufiles are
oceanlog.NNNanemom.NNNwndtruewind.NNN where NNN is the jday.

Matlab

loadunderway Calls functionsloadoceanlogand loadanemomto readoceanlog.NNNand

anemom.NNN Data are stored in structure arrays and saved as
oceanlogNNN.matandanemomNNN.maf he program then calls the function
cleanoceanlogwhich sets unrealistic values to NaNs, udsgiketo remove
large spikes in conductivity, housing (CTD) tempera and remote (hull)
temperature. Linear interpolation is used to fitalgaps. Data from periods of
flow >1.5 I/min or <0.4 |/min are also set to NaMs,are data from 5 minutes
after a drop in flow to allow variables to retumrtormal. Surface ocean data
are further cleaned using an interactive editoriciviallows manual removal
of spikes and flier points. Salinity is then ca&teldd usingds_saltand the
interactive editor is used to remove spikes aner fhoints. The output is
oceanlogNNNclean.mat

plot_oceanlog_daily Loads oceanlogNNNclean.ma&and seatexNNN.mat calculates 1 minute
averages and plots maps of sea surface temperaélirety and fluorescence.
Bathymetry data from GEBCO are included in the ldutput files are
oceanlog_navNNN.maindoceanlog_navNNN_1minave.mat

plot_oceanlog_all Loads oceanlog_navNNN_1minave.mfar all jdays and plots sea surface
temperature, salinity and fluorescence for therergruise track. Bathymetry

data from GEBCO are included in the plots.
7.2.3 Problems encountered
Jday 339 and 340 contained little underway inforomatiue to the underway water supply being

turned off as a result of ice. Otherwise littleasieng of the data was undertaken.
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8. Oxygen Isotope work Sophie Fielding & Terri Souster

Water samples were collected for oxygen isotopdyaisa Samples were taken from CTD Niskin
bottles and from the underway supply. Standard o was to rinse each bottle three times then
fill it to the neck, before drying the bottle anelaing it with a rubber insert. A metal cap wasnthe
added to the bottle using crimpers. Samples weckgohin boxes for transfer back to the UK and
will be sent to the NERC Isotope Geosciences LaborédNIGL, Keyworth, U.K.) for analysis.

16



9. Gear deployments Peter Enderlein & Natalie Ensor

9.1 Agassiz Trawl

The AGT (see figure 5) used during the JR230 cruias the same we used during JR144 and
JR179. It is the BAS Trawl which shows sign of osethe frame, but it works perfectly fine. It was
usually deployed with a ship speed of 0.3 kn, tivemeased to 1 kn, veering the cable with a
maximum of 60 m/min up to 1.5 of water depth. TiteeMing time was 5 min. After the trawling the
AGT was recovered at 30 m/min until AGT had cleathd seabed. Hauling speed was then
increased to 45 m/min. It was used in winds upGdd without any problems, as it is easy to handle
on deck.

During the cruise the AGT net got entangled fewesnresulting mostly in an empty net. At
no time the AGT got stuck on the seafloor resultinglittte wear on the wires. The net got
occasionally ripped mainly by rocks, so it was mgghseveral times by ship crew's ex-fishermen
John O'Duffy and Derek Jenkins. At one point tHabar mat got ripped and was replaced.

9.2 Epibenthic sledge
The EBS (see figure 5) used during the currentserwas repaired over the summer period. The
first deployment with the repaired sledge was sssfté The EBS was usually deployed with a ship
speed of 1 kn, veering the cable with max of 60 m/ap to 1.5 of water depth. It was trawled then
for 10 min at 1 kn. After the trawling the EBS wasovered at 30 m/min until the EBS had cleared
the seabed. Hauling speed was then increased oM. It was used in winds up to 30 kn without
any problems.

During the cruise the EBS only got stuck once andéafloor resulting in little wear on the
wires. The original nets for the EBS could nofdoend when the container was emptied so the spare
nets have been used for all deployments. New spitaye been used and there were no weights

attached to the sledge.

9.3 Down-wire net monitor

During this cruise the DWNM was used on the ‘Bio@ad wire’ for the RMT8+1. This was the
second season of the new developed DWNM systemedihpment was all set up as the year before
and was expected to work fine. In the beginningw problems with the PCs where encountered.

The PC struggled with serial cards again but workwee after a restart. This problem consisted

17



throughout the whole cruise and the PC had to btaned again and again. The other problem
encountered was the Altimeter. They were all tedigthg the trial cruise in the summer and worked
perfectly fine. Initially we thought the problem wld be a connector problem, but over time it was
clear something else was causing the problems.eldrer a test tube was rigged and the Altimeter
tested. Also a bench test with just a power supplg an Altimeter for the output reading was
conducted. The test revealed that the RMT25 Altémetas not working at all and the RMTS8
Altimeter was giving only intermittence readings.skeems that these two new sensors have a
problem and should be tested. The old spare Aleamebrked in the test and was put on the unit.
Also the RMT8 Altimeter was fixed on the unit arekdl into the spare channel. Then the LabView
program was modified to show the second Altime¢adngs. The last near bottom trawl was done
with this arrangement and gave no readings fronRii& 8 Altimeter and not reliable readings from
the old spare Altimeter. Further tests are needdmd exactly out what is wrong with the Altimeter
and why they work on the bench but not properlyirdua deployment. Also the RMT8 par sensor
cable did not work and was replaced by the RMT25spasor cable.

9.4 RMT8+1

The RMT8+1 (see figure 5) was rigged with the RMTiets above the RMT8 nets. It was deployed
11 times successfully and another 2 deploymentshwivere unsuccessful; on these occasions the
nets were not opened and the system was brought dito deck. Due to problems with the
Altimeter the deep water trawl occurred about 56ffrthe sea floor. The net worked successfully.
Each pair of nets was opened for 30 min for thetlgepf 400-300 m, 300-200 m, 200-100 m and
100 m- surface. For the deep water trawl only pae of nets was opened for 30 min and then
recovered. The new self securing catches put ondteends worked very well, although on several
occasions they got caught on the net, when puitilgck on deck and resulted in small rips in the

nets. These were then repaired.

9.5 Bongo and N70

The Bongos (see figure 5) were deployed down torBGihd worked successfully. The new spring
unit was used. The springs should be replaced glunext refurbishment, as they have been used for
several years now.

The N70 is a new plankton net, which is a replic#ta net originally used on the discovery

cruises. The net was deployed at 5 sites, midshie nets were deployed to 200 m. The net did
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encounter two small problems, the first being that weight rope twisting around the net; this was
fixed by adding a swivel. The other problem west tihe 3 brass wires around the net would twist
under the cod end, another swivel was added tosyeem but this failed to stop the problem.

Possibly a different type of swivel may eradicdtis problem, something to be looked at over the

summer period. Apart from these few teething peotd the net worked successfully.

RMT 8 + 1 ' AGT EBS

Bongo N70

Figure 5 Apparatus deployed for sampling animals. Theskided the pelagic nets RMT8+1, Bongos and N70elk w
as benthic Agassiz trawl (AGT) and epibenthic ste(feBS).
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10. Prokaryote Biodiversity David Pearce & Maria Jimenez

10.1 Introduction

In a recent study of benthic-pelagic coupling aediment-water column interactions in the Indian
Ocean, it was possible to compare the prokaryat@iersity of two deep-sea sites, one with a high
nutrient input from the surface (in the form of fgarlate organic matter), and one with a low

nutrient input. The results were striking and anerently in submission. In this study, we adopted a
similar approach to look at spatial scales of prgdie biodiversity in the Marguerite Bay shelf area
as part of the Ecosystems Core Science at BAS. it& si techniques will be used to analyze

samples taken at three spatial scales across thhid@elagic interface along a transect from
Adelaide Island to the Marguerite Bay shelf edgae $patial scales investigated were i) 200 km, ii)
5 km, iii) within sample and iv) vertical profildt is anticipated that a further sample will be

obtained from the RaTS profile using similar degthsie in with existing data.

10.2 CTD

Physical profiles were taken with the CTD (Fig.d®scent, and the profiles, in conjunction with
altimeter data were used to select appropriate lsadgpths. Two-and-a-half liters seawater samples
were collected at Bottom +10 m, Bottom +20 m, Batte 50 m, mid-water (250 m), the chlorophyli
maximum (between 10 m and 50 m, depending on tb¢ and the surface (5 m) (Table 2). The
chlorophyll maximum was deeper for the mid-shethpes. Two liters of the water collected were
filtered onto 0.2 um cellulose nitrate filter pagpere-suspended in 5 ml of seawater and centrifuged
to produce a pellet for subsequent analysis. Tdifitgis and 25 ml were also filtered onto 0.2 um
polycarbonate discs for cell enumeration. The reden of the sample was used to pre-rinse the
sterile filter apparatus and sample collectionlbstt

Figure 6 The CTD
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10.3 Box corer

Sediment samples were collected using a box céiguie 7). The sediment varied considerably in
its composition and for this reason samples fat invo categories, i) those closer to the Peninsula
with a high mud content and low rock content whacbduced real cores 30-50 cm in length (these
cores maintained some of the vertical integrityd &) those closer to the shelf edge where theas w
a high number of small rocks in the sediment, shehthe box corer frequently misfired. On each of
these occasions mud brought to the surface wascted into plastic sample bags and will be treated
as a combined sample. More stones were presehe isetdiment further out on the shelf, and it was

these samples that did not core particularly well.

Figure 7 The box corer.

10.4 Laboratory analysis (UK)

On return to the UK, both benthic (i.e. sedimerd aadiment contact water) and pelagic (i.e. water)
samples will be analyzed for total cell density @Acounts). Total community DNA will then be
extracted for DGGE/MRFLP analysis to determine prgétic community profiles at each of the
sites. Individual DGGE bands will be extracted a®tjuenced to identify dominant community
members. Small clone libraries will be construced used for RFLP analysis to estimate diversity,
and if funds permit, a representative sample of thversity will be sequenced. Where possible
organisms will be taken into culture and classifedpotential novelty.

Benthic-pelagic coupling - Sequences from domimmeganisms in both the sediment and the
water column will be used to construct probes foorescencan situ analysis of both sets of
samples in turn. Functional gene probes will alscubed to determine where particular ecosystem
functions occur across the profile and to determathether it is consistent on different spatial esal
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10.5 Conclusion

In total 13 samples were taken (4 groups of 3) €dhsisting of a vertical water profile, filtered
down onto 0.2 um cellulose nitrate filter paperghwwo slides at each depth for total cell counts,
and two sediment samples which comprised eith@er@ 80-50 cm in length or bag of sediment. One

replicate sediment sample was then stored at -2h&lbne at +4 °C for subsequent analysis.

Table 2 Number of sediment and water samples collecteh@udiR230 using CTD and box corer.

Sample identier  Water Depth:sampled (rr Filtered (ml Box Condition:
(Event number) depth (m) by CTD core

le&f (5) 457 447, 437, 407, 350, 200, 1C 2000, 25 & 11 Succes Oper
2e&f (17 48:¢ 473, 463, 413, 350, 200, 1C 2000, 25 & 11 Succes Oper

3 e&f (8 52C 510, 500, 460, 350, 200, 1( 2000, 25 & 11 Succes Oper
6e&f (87 562 553, 543, 503, 350, 200, 5C 2000, 25 & 11 Succes 60-750% ice
7 e&f (30 424 414, 404, 354, 200, 10 2000, 25 & 11 Succes Oper

8 e&f (52 457 447, 437, 397, 350, 0, 30,¢! 2000,25& 11 Succes Oper
9e&f (49 49C 480, 470, 440, 350, 200, 4C 2000, 25 & 11 Succes Oper
10e&f (61 494 484, 474, 424, 350, 200, 1 2000, 25 & 11 Succes 6C-75% ice
11 e&f (79 487 487, 467, 427, 350, 200, 1C 2000, 25 & 11 Succes 20% ice
12 e&f (76 472 462, 452, 402, 350, 200, 1C 2000, 25 & 11 Succes 50% ice
19 e&f (104 622 612, 602, 572, 350, 200, 1( 2000, 25 & 11 Succes Oper

20 e&f (115 584 575, 565, 525, 350, 200, 1( 2000, 25 & 11 Succes Oper

21 e&f (118 54€ 536, 526, 486, 350, 200, 1( 2000, 25 & 11 Succes Oper
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11. Phytoplankton Beki Korb

Both the type and quantity of phytoplankton in @ter column will have important implications to
the structure of the pelagic food web as well aterdaning the quality, timing, magnitude and
vertical flux of carbon. As a contribution to thertbtho-pelagic programme, phytoplankton biomass
and species composition in the upper water colurarewneasured at a number of CTD stations

across the study region of Marguerite Bay.

11.1 Methods and coverage

11.1.1 Chlorophyll a (Chl a)

Chl a profiles were measured on water collected from Giddions, exact station and event numbers
can be found in Table 3. CTD bottles were firech@mninal depths of 5, 10, 15, 20, 30, 40, 50, 60,
80, 100 and 120 m and at a floating depth detemmitece be the chlorophyll maxima (from
examination of fluorescence data on the downcastnost stations, the Cla maxima was located
at ~ 10 m. Size fractionated chlorophyjiwas measured at 3 depths, 10, 50 and 100 m.

Water samples for total Clal were filtered through 47 mm glass fiber filterss(ter GF/F)
under low (<70 mmHg) vacuum pressure and immegiditezen at -20 °C until further analysis. For
size fractionated CHd, samples were filtered through 47 mm, polycarbema¢mbrane filters (20, 2
and 0.2 um). After freezing, filters were extractedlO ml of 90% acetone in the dark, for 24 h.
Fluorescence of the extract was measured beforaftedacidification with 1.2M HCIl on a TD-700
Turner fluorometer. The instrument was calibratgdimst commercially prepared Chlstandards

(Sigma).

11.2 Species composition

Water samples were taken from the 10 m CTD botttespecies identification and were preserved

with 2 % acidic Lugols' solution in 250 ml browrags bottles. Cell counts were not carried out on
the ship and this will need to be organised when samples are returned to Cambridge in the
summer of 2010. Potentially cell counts could belenby Alex Poulton at NOC. Alex has been paid

to carry out such work for previous Discovery 2@t0ises. Pete Ward could act as the BAS contact

to arrange this.
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Table 3 Phytoplankton samples collected on JR230 (y- atée sample taken).

Station Event Chl Size frac Chl  Extra size frac Lugols POC Extra POC
# profile (10, 50 & 100 m) Chl 10m (10m)
le S y y y y
3e 8 y y y y
2e 17 y Y Y Y
e 30 y y Y Y
9e 49 y y 40 m (chimax) Y y 40 m (Chl max)
8e 52 y y 30 m(chimax) Y Y 30 m (Chl max)
10e 61 y y Y Y
12e 76 y y Y Y
11le 79 y Y Y Y
6e 87 y y Y y 50 m (Chl max)
19e 104 y y Y Y
20e 115 y y Y Y
21e 118 y y Y Y

11.3 Particulate Organic Carbon

Water samples were collected from the 10 m CTDIddtr Particulate Organic Carbon
(POC). On occasion, POC samples were also takemtfie Chl maxima (when this was deeper than
10 m). Approximately 300-500 mL of water was figdrthrough 25 mm GF/F filters which had been
pre-ashed at BAS, Cambridge (450 °C for 5 houndterf were then immediately frozen at -80 °C
and stored until analysis which will take placeB&S, Cambridge. Paul Geissler runs the CHN
machine at BAS and is familiar with running suclytolplankton filters. However, the samples will
need to be prepared before analysis. This invalvgisg the filters at 60 °C overnight, fuming over
concentrated HCI for 24 hours, drying again at@®%ernight, and then packing the filters into pre-

combusted nickel capsules (available from P. Gaigsl
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12. Pelagic assemblages

Clopepod. Calanis propinguus Icetish, Chaenocephalus aceratus

Chaetognath worm, Sagifta sp

\
— '1" 'l"‘
AL 1

I/? '-ij ]

3 V) W wr W;W-}i

Swimming sea cucumber Polychaete worm., 7omopteris

Figure 8 Some organisms representing common pelagos samyled) JR230 using Bongo, RMT8+1 and N70.
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12.1 Mesozooplankton (Bongo and N70 nets) Peter Ward& Natalie Ensor

Sampling during this cruise took place at five loé tstations/sites occupied (see event log). Both
nets were deployed to 200 m and hauled verticallé surface thus covering the upper half of the
water column which was generally of the order dd B deep. Each deployment took in the order of
20 minutes. Two deployments of a paired bongo 2D&um nets) and 4 of the N70 (single net but
variable mesh sizes of 4%%n and 19Qum) were carried out at each station/site. A totél@®bongo
and 20 N70 samples spread across five station®hbiagied.

Following sample analysis, data from the bongo métsbe used to describe differences
between sites and made available. As part of angihgect, investigating potential long-term
change in plankton composition and abundance, @Wdtde compared to catch composition and
abundance as provided by the N70 which was thevittly used during the Discovery Southern
Ocean Investigations of the 1920s-30s.

Additionally a number of species stages of the boyalopoid copepodithona similiswere
removed from bongo net samples and placed indilhdwa small vials containing chloroform.
These were frozen at -8D and will be used in an ongoing project investigatndividual variability

of fatty acid composition under contrasting foodinees.

12.1.1 Preliminary results

Initial observations of the plankton indicate soimteresting differences between stations. The, first
inner shelf station in open water, sampled §rD&cember had a measurable bloom of large diatoms
underway and was characterized by the presen&auptiausia crystallorophiaand the silver fish
Pleurogramma antarcticdboth members of a widely described continentalfst@inmunity. This
was the only station at which there was evidencgafvning by krill Euphausia superbawith eggs
and nauplii present in samples. Remaining statiese relatively impoverished in terms of
plankton, although small immature kriEEgphausia superaand myriad small faecal pellets were
seen at just about all of the ice covered statibasge calanoid copepods were relatively rare and
evidence from the RMT1 nets suggested that thegdsper in the water column, although absolute
numbers over the shelf are likely to be lower timatmuly oceanic water.

The krill eggs and faecal material could be cormgides potential benthic food sources albeit
their occurrence will likely be sporadic. POC deterations will indicate how much of the
suspended material under the ice is likely to meskevay to the bottom.
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12.2 Meso & macrozooplankton (RMT8+1) Gabriele Stowasser, Sophie Fielding,
Peter Ward & Jon Watkins

12.2.1 Introduction

JR230 was designed to examine the structure ohlmeaihd pelagic biodiversity across spatial scales
in Marguerite Bay. Through sampling both the benthnd pelagic realm we will examine the
diversity and abundance of benthic taxa to studggstem function and how pelagic productivity is
used. This section discusses the collection ofgiekamples.

12.2.2 Gear

The RMT8 and RMT1 were used to characterise therena@nd mesozooplankton community

respectively in 100 m stratified hauls from theface to 500 m. Due to the seasonal light cycle (24
hours daylight) all catches were carried out dudaglight. The RMT8 and RMT1 were rigged on

the same frame, both with 2 nets. Opening and rgjosif the nets was controlled through the

DownWire Net Monitor system which also recordedttigflow, temperature salinity and PAR.

12.2.3 Catch sorting and processing
Depth stratified hauls (400-300 m; 300-200; 200-&0000-surface) were conducted at all stations
(see Table 4), with each net open for 30 minutasaddition 3 hauls (stations 2 to 4) were
undertaken at a constant depth as close to thivseak possible. Due to a failure in the altimeter
system on the DWNM this was typically 50 m abowe lottom. For all hauls of the RMT8 the total
catch was sorted and quantified. Numbers caughtt@tadl weight (when > 1 g) was obtained for
each species. For some groups specific identifinatvas not possible and identification will be
verified through re-examination in the laboratonyeither Cambridge or by consulting colleagues
specializing in these taxa outside BAS. Sampleswellected from key species for stable isotope
analysis and the remainder of the RMT8 catchesh whie exception of the large jellies, was
preserved in formalin. SubsamplestEfphausia superbéStations 1 (Event 25) and 4 (Event 95))
were preserved separately for genetic studies iA Riter and frozen for iron excretion studies. In
two hauls (Events 95 and 96), where sufficient nerslofE. superbavere caught, length-frequency
data was collected (Figure 9). All data were reedrith an Excel database.

For all hauls of the RMT1 the total catch was measby volume (Table 5) and where
possible halved. One half was preserved in formalinmesozooplankton community analysis and
one half frozen for lipid and stable isotope analyd key species. Where catches were too sn&ll th

full sample was preserved in formalin.
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Figure 9 Length frequency distribution of krilEuphausia superhacaught in RMT8 fishing during JR230 (Event 95,
netl)
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Table 4 RMT 8/1 stations during cruise JR230

Event Net Start time End time Start Lat.  Start  End Lat. End Long. Water Net depth Net depth
Long. Depth min. Max.

25 1 03/12/200¢  03/12/200¢ -67.112: -69.611. -67.958! -68.414! 52€-73¢ 10C 20C
16:39 17:16

25 2 03/12/200¢  03/12/200¢ -67.957. -68.414. -67.93 -68.415! 72(-862 9.4 11C
17:19 17:49

26 1 04/12/200¢  04/12/200¢ -67.101t -69.558: -67.111! -69.607 502z-51¢ 42C 45%
17:28 17:58

26 2 03/12/200¢  03/12/200¢ -67.951( -68.414 -67.929: -68.418! 72:-84¢ 20¢ 304
19:35 20:05

42 1 04/12/200¢  04/12/200¢ -67.101t -69.558: -67.111! -69.607 502z-51¢ 42( 452
17:28 17:58

43 1 04/12/200¢  04/12/200¢ -67.101. -69.5621 -67.109° -69.611t 49¢-522 30C 40z
19:32 20:02

43 2 04/12/200¢  04/12/200¢ -67.110: -69.613! -67.121. -69.659! 525534 20C 30C
20:03 20:33

44 1 04/12/200¢  04/12/200¢ -67.101: -69.552 -67.109¢ -69.601 50€-517 97 19¢
21:37 22:07

44 2 04/12/200¢  04/12/200¢ -67.110: -69.604: -67.11¢ -69.652 52(-53: 7 10C
22:08 22:38

69 1 06/12/200¢  06/12/200¢ -66.256( -70.374: -66.255! -70.425! 481-51% 10¢ 20C
14:43 15:13

69 2 06/12/200¢  06/12/200¢ -66.255! -70.427! -66.255! -70.480( 50¢-527 13 10¢€
15:14 15:44

70 1 06/12/200¢  06/12/200¢ -66.255¢ -70.390: -66.254: -70.440: 49(C-51¢% 30¢ 40C
16:49 17:19

70 2 06/12/200¢  06/12/200¢ -67.711: -69.984: -66.254° -70.493: 522-551 20¢ 30C
17:19 17:50

71 1 06/12/200¢  06/12/200¢ -66.255° -70.395! -66.255! -70.446! 497-51% 43¢ 451
19:28 19:58

95 1 08/12/200¢  08/12/200¢ -67.756! -70.057: -67.737: -70.039¢ 574-60¢ 101 191
17:51 18:21

95 2 08/12/200¢  08/12/200¢ -67.736l -70.025! -67.717! -70.021! 587-614 8 10C

18:21 18:50




Table 4 continuet

Event Net Start time End time Start Lat.  Start  End Lat. End Long. Water Net depth Net depth
Long. Depth min. Max.

96 1 08/12/200¢  08/12/200¢ -67.754! -70.052: -67.736t -70.025! 614-62z 30¢ 407
19:54 20:24

96 2 08/12/200¢  08/12/200¢ -67.736: -70.025: -67.719 -69.997 614-654 201 30¢
20:24 20:54

97 1 08/12/200¢  08/12/200¢ -67.753( -70.070¢ -67.737. -70.044( 57¢-60( 521 527
22:34 23:05

Table 5RMT1 catches of cruise JR230. Event number, deptizons fished, volumes of catches and preservagichniques applied.

Event Depth horizon Volume (ml) FrozerFormalir
25 200-100 m 10 X X
25 100-surface 60 X X
26 400-300 m 10 X X
26 300-200 m 50 X X
42 450 m 70 X X
43 400-300 m 20 X X
43 300-200 m 25 X X
44 200-100 m 35 X X
44 100-surface 10 X X
69 200-100 m 8 X X
69 100-surface 30 X X
70 400-300 m 10 X X
70 300-200 m 30 X X
71 450 m 35 X X
95 200-100 m 75 X X
95 100-surface X
96 400-300 m 30 X X
96 300-200 m X
97 540 m net was empty




12.2.4 Tissue sampling for stable isotope analysis

Study: Bentho-pelagic coupling in the food web afdderite Bay. Investigating trophic pathways
through stable isotope analysis

Background

The use of stable isotopes as dietary tracersgedban the principle that isotopic concentratiohs o
consumer diets can be related to those of consuisgues in a predictable fashion. It has been
extensively applied in the investigation of trophaationships in various marine ecosystems and has
been used to determine feeding migrations in nuogespecies. The stepwise enrichment of both carbon
and nitrogen in a predator relative to its preygass that the predator will reflect the isotopic
composition in the prey and isotope values candael tio identify the trophic position of speciegha
food web investigated. AdditionallyC values can successfully be used to identify cagaihways and
sources of primary productivity. Stable isotopalgsis will allow us to quantify spatial variabyiin
resource use and energy flow within the Margudsag food web and will enable us to estimate aspects

of bentho-pelagic coupling.

Sampling

Whole specimens of invertebrate species were detistom the RMT 8 and Agassiz Trawl nets during
both day and night hauls. Animals were identifiegigged, labelled and frozen at —80°C (pelagic sgeci
catalogue see Table 6). Fish samples were frozedevand tissue samples will be taken at BAS at the
time when samples are returned to Cambridge andighewill be processed for stomach content
analysis. Particulate organic matter (POM) wardtl onto ashed glass fibre filters sampled from
CTDs at chlorophyll maximum depth and from deptb8 fn, 200 m and 20 m off the seafloor, once per
station (Events 5, 52, 61,87). Samples were aganmed at —80°C prior to analysis in the laboratady.
further sample of POM at chlorophyll maximum depths filtered for lipid analysis and stored in
Chloroform:Methanol (2:1 v/v). All biochemical agals will be carried out at BAS, Cambridge and the

NERC Mass-spectrometry facility in East Kilbride.
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Table 6 Pelagic species collected for stable isotope aisatiuring cruise JR230

Specie St. 1l St. 2 St. 3 St. 4
(sites -3) (sites *-9) (sitesl(-12) (sites +6+20

POM X X X XX

Calycopsis borgrevic X X X

Diphyessp X X X

Periphylla periphylli X X

Tomopteriss. X X

Calanoides acutt X

Calants propinquus X

Rhincalanus gige X X

Themisto gaudichaut X X

Euphausie

crystallorophias X X X

Euphausia supert X X X

Euphausia triacantr X X X X

Thysanoesssp X X X X

Spongiobranchiisg. X X X

Chaetognatespp X X X X

Elapsidaest. X

Salpa thompso X X

Notolepissp. larva X X X

Electrona antarctic X X X

Pleurogramma antarctic X
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12.3 Acoustics Sophie Fielding, Peter Enderlein & Jon Watkins

12.3.1 Introduction

JR230 is a bentho-pelagic survey in Marguerite B&y.dedicated acoustic transects were run, but the
EK60 was run continuously throughout the cruises EIK60 was synchronised with the ADCP, EA600
and EM120 through the SSU. However, some interferetid occur occasionally in the 38 kHz no
matter how the settings were changed. It was dégplendant and presumed to result from the EM120 —
but no solution was discovered. Given the imporaat the benthic and pelagic component it was
decided to accept the interference and run withnalruments on. Trigger settings were ADCP and
EK60 for 3 pings at a 2 second ping rate, intesgevith 1 ping of the swath and EA600 (passive) se

with a fixed time of 750 ms.

12.3.2 Aim

1) Collection of acoustic data to accompany all tt@nand net tows during the Marguerite Bay

cruise

2) Backup and process the acoustic data

12.3.3 Methods/System specification

Software versions

Simrad ER60 v. 2.0,10.07.2003

Sonardata Echolog 60 v 4.10.1.6230

Sonardata Echoview v 4.20.59.8698 Live viewing
Sonardata Echoview v 4.280.43.15788 Processing

HASP Dongle BAS3 licensed for base, bathymetrylysim export, live viewing, school detection and
virtual echogram was used to run the echolog ahdwew in live viewing mode. The echosounder pc
AP10 and the EK60 workstation 2 are integrated iheoship’s LAN. ER60 .raw data files were logged
to a Sun workstation jrua, using a Samba connectidwich is backed up at regular intervals. All raw
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data were collected to 700 m. Echolog was run orkstation 2 and wrote compressed files also

directly to the Sun workstation via a Samba conoact

Echolog compression settings
Final compression settings used in Echolog fofrafjuencies were:
1) Power data only (angle data is still available frivaraw files)
2) From 0 - 500 m (38 kHz), 0 — 500 (120 kHz) and %00 (200 kHz) data only (data from greater
depths are available from the raw files)
3) Average samples where both Sv below —100 dB anbeld&v —20 dB
4) Maximum number of samples to average: 50
5) DO NOT use average samples below echosounder deétdcittom unless sure of bottom

detection

File locations
All raw data were saved in a general folder JRa80cholog data were saved in the folder JR23@ek6

files. All files were prefixed with JR230. Calibiah data were saved to the calibration folder.

EK60 (ER60) settings

The EK60 was only calibrated at the end of theserulhence it was run with the same settings as@R20
(post-calibration settings from JR200). Table Tslithe settings the EK60 was run with during JR230.
The EK60 settings were not updated following calilam — it is assumed that calibrated settings lvéll
used in post-processing only.

The EK60 was controlled through the SSU, undercaugEK60 and ADCP, the swath system
was in a different group EM120 and EA600. The EKM&® the master, with a ping rate set to 2 seconds.
The ADCP was run in water column mode (as a slatie an external trigger). Within this setup the
ADCP only pings every other trigger, therefore ntsolution is slightly reduced at 1 ping every 4

seconds.
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Table 7 Acoustics_1 EK60 settings

Variable 38 kHz 120 kHz 200 kHz
Ping interval (per sec 2 2 2
Salinity (PSU) 33 33 33
Temperature (°C) 4 4 4
Sound velocity (m/s 1462 1462 1462
Mode Active Active Active
Transducer type ES3¢ ES12(-7 ES20(-7
Transceiver Serial no 009072033fa 00907203422 009072033f9
Transducer depth (m) 0 0 0
Absorption coef. (dB/km) 10.0z 28.61 41.6¢
Pulse length (ms 1.02¢ 1.02¢ 1.02¢
Max Power (W) 200( 50C 30C
2-way beam angle (dB -20.7( -20.7( -19.6(
Sv transducer gair (dB) 24.07 21.3¢ 22.0:
Sa correction (dB’ -0.6: -0.3¢ -0.31
Angle sensitivity alonc 22 21 23
Angle sensitivity athwart 22 21 23
3 dB Beam alon 0 -0.12 0.17
3 dB Beam athwar 0 -0.07 -0.24
Along offset 7.C 7.4¢ 6.44
Athwart offset 7.1C 7.4¢ 6.42
SSU settings
EM120 external trigger Fixed time (750ms)
EAGOO external trigger Tx pulse
EK60 external trigger Fixed time (2000ms) (Se2tgeconds in ERG0 software)
ADCP external trigger Tx pulse (this setting omlgrks if the bottom tracking mode
is off)

EK60 Calibration

Horseshoe Bay. 20:14 (GMT) 10/12/20009.

An acoustic calibration was carried out in HorsesBay, Marguerite Bay on 10/12/2009. The ship was

anchored, its movement balanced by minimal DP usHge EK60 was synchronised with the EA600 (a

bridge requirement) and set to a 1 second ping wleother acoustic instruments (including the

Doppler logger) were switched off. Each transdweas calibrated in turn, although all transducersawe

operating at the time. Standard ER60 calibratiomc@dures were used as documented for previous

cruises (the relevant copper sphere was moveddhrall quadrants of each transducer). In additien t

sphere was held on-axis for extra periods of timenable calibration variables to be determined in

Echoview.
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A CTD (event 123) was undertaken immediately ptmrcalibration. Temperature and salinity were
averaged from 5 (depth of the transducers) to 3@epth of the calibration sphere) and were -0.25°C
and 33.785 PSU resulting in a speed of sound conefal446 m/s. These values were used to update
the environmental constants on the EK60.

Parameters following two different procedures falibrating are given in Table 8 and 9.

Table 8 Acoustics_2 Echoview calibration

Parameter 38 kHz 120 kHz 2C0 kHz
Alpha (dB/km’ 9.72 24.8¢ 38.7(
Theoretical TS (dE | -33.8¢ -40.4 -44.¢
TS gair 25.9¢ 21.9¢ 23.9¢
Sa correctio 0.12 -0.0¢t 0.0¢

Table 9 Acoustics_3 ER60 Calibration
Variable 38 kHz 120 kHz 200kHz
Date 10/12/200! 10/12/200! 11/12/200:
Locatior Horseshoe Be Horseshoe Be Horseshoe Be
Time (GMT) 21:41 23:01 00:2¢
Transducer serial | 2308( 2457¢
GPT serial n 009072033fa 00907203422 907203319
Comment EA600 synched i EA600 synched i EA600 synched i
Water temperaturéC) -0.24¢ -0.245 -0.24¢
Salinity (PSU 33.78¢ 33.78¢ 33.78¢
Sound velocity (m/s 144¢ 144¢ 144¢
Absorption coefficien| 9.7z 24.8¢ 38.7(
(dB/km)
Ping rat: 1 1 1
Transmit powe 2000 50C 30C
Sample interv: 0.186 0.18¢ 0.18¢
Original gair 24.07 21.3¢ 22.0:
Original Sa correctic -0.6: -0.3¢ -0.31
Theoretical TS of sphe -33.8¢ -40.4 -44.¢
TS deviation allowe 5 3 6
Depth of targe 26.1 26.2 26.€
Min distance laye 24 25 25
Max distance layt 28 29 29
New TS gail 26 21.¢ 24.0¢
New Sa correctic -0.52 -0.4: -0.2¢
Athw Beam ang| 7.02 7.6€ 6.3
Along Beam ang| 6.9¢ 7.72 6.3¢
Athw offset ang| -0.0¢4 -0.0¢ -0.21
Along offset angl -0.11 -0.1¢ 0.21
Calibration applie No No No
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The calibration values for the 120 and 200 kHzrafatively consistent with previous calibrationielT

TS gain for the 38 kHz is significantly differet the previous settings. A 2 dB change in TS gaihé

greatest variation since the transducers werelledteConversation with the ship and AME identified

that the 38 kHz transducer protective cover (ahdillong) on the hull had been replaced during tast

refit (due to a crack). This is considered to be ltkely cause of the large change in TS gain. Haurt

calibration later in the season around South Geaigould confirm the stability of this new caliboat

Data processing in echoview

Post-processing was undertaken in Echoview. A tatepEV file was set up. Table 10

summarizes the virtual variables that were creattere Freq represents both 38 and 120 kHz data.

Table 10

Variable name

Freq resampled even
Freq bad data

Freq surface bottom
Freq all bad

Freq bad masked
Freq resample 1ping
Freq resample original
Freq dropout range
Freq no dropout
Freq noise
Freg-noise

Freq convolute

Freq spike detect
Freq spike mask
Freg-noise-spike
Freg-500m

Operator

Resample by number of pings
Region bitmap

Line bitmap

And

Mask

Resample by number of pings
Resample by number of pings
Data range bitmap

Mask

Data generator

Linear minus

3x3 convolution

Minus

Data range bitmap

Mask

Resample by distance interval

Operandl

Filesetl: Sv raw pings T?

Freq resampled even
Freq resampled even
Freq bad data

Freq resampled even
Freq bad masked
Freq resample 1ping
Freq resample original
Freq bad masked
Freq no dropout
Freq no dropout
Freg-noise
Freg-noise

Freq spike detect
Freg-noise
Freg-noise-spike

Operand2

Freq surface bottom
Freq all bad

Freq dropout range
Freq noise
Freq convolute

Freq spike mask

12.3.4 Problems encountered

The EK60 crashed on several occasions, typicalip@aated either with the order in which it had been
synchronised with the SSU (set SSU to trigger @mtéet trigger on EK60) or when in the ice and all
echosounders were experiencing glitches. The Eehosoftware at the beginning of the cruise did not
work with the updated samba system so a lateromnsias installed — which then ran fine. On the
occasions where the ER60 software crashed it retbadth test settings (test2009) which only saved
data to 200 m, but this was noticed within an hmutwo of running and data transferred across ¢o th
JR230 folder.
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Interference also started to occur on the 08/13t0917:00. Possibly the EM120 (although appeaning i
bursts lasting 3 pings covering a depth of ~40rthpagh during the RMT8 hauls the settings were not
changed as the swath data was also required far A& Z trawls. Later it was realised that duringeon
of the crashes, the EK60 had been restarted wittmuéctly synchronising with the other instruments

and this was the likely source of interference.
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13. Benthic assemblages

Polychaete worm Button worm

Octopus Rare Skate

Figure 10 Some of the common benthos representatives sampted) JR230 using Agassiz trawl and epibentrad g
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13.1 Macrobenthos (EpiBenthic sledge) Stefanie Kaiser & David Barnes

13.1.1 Objectives

The aim of this study was to assesses i) the roteazro-zoobenthos in benthopelagic coupling,hg t
structure of macrobenthic richness and abundanwssspatial scales and iii) whether particulaatax
can be strong models for whole assemblage pattems, west Antarctic Peninsula shelf. These data
should effectively provide an important baselineddey shelf around Antarctica in that it is thstest
warming in the shallows but likely to be amongst t#iowest changing at typical shelf depths due to
being overlain by ‘old’ Circumpolar Deep Water. héldata are also biogeographically complementary
to the sampling of the Amundsen Sea (JR179, BIORE2Rand Scotia Sea (JR144, BIOPEARL I).

13.1.2 Work at sea
Samples were collected by means of a modified eflii@sledge along a transect from Marguerite Bay
to the shelf break of the Eastern Bellingshausen Sampling consisted of a total of 12 deployments
four different areas, each of which was ~500 mldetey to our aspirations was collecting samptes a
distances of three spatial scales (1, 10 and 1QCakuart.

The epibenthic sledge (EBS, Fig. 5) is proven agparfor sampling small benthic macrofauna.
The sledge is equipped with an epinet (below) asdpaanet (above). The mesh size of the nets is 500
pm. The cod ends are equipped with net-bucketsagcong a 300 prmmesh window. The EBS was
trawled for 10 min on the sea bed on each occa&iadh deployment took about 45 minutes. Samples
were sieved with cold sea water and immediatelgdinn 96% pre-cooled ethanol and kept for at least

48 hours in -20 °C for later DNA extractions.

13.1.3 Sample processing and outlook

The first stage of examination of the samples vaggdrphotography (in ambient aquaria) of chariseati
species (see figs 8 and 9). Following fixation @nelservation samples were investigated usingatere
zoom microscopes and identified to class level ehmyssible and for some groups (i.e. isopods, see
figure 11) to family and genus level. Followingesie specimens will be sent to recognised world

experts in the taxonomy of differing classes; @eyparticipants marked with *):
Symplasma & Sponges — Dorte Janussen Corals — Michelle Taylor

Hydroids — Alvaro Pena Canteras Amphipods — Cedric d’'Ukem d’Oz
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Isopods - Stefanie Kaiser* Cephalopods — Jan Strugnall

Tanaids — Magdalena Blawicz-Paszkowycz Brachiopods — Bernie Cohen
Harpacticoid copepods — Gritta Veit-Kohler Bryozoans — David Barnes*
Ostracods — Simone Brandao Crinoids — Marc Eliaume
Pycnogonids — Thomas Munilla Holothurians — Mark O’Loughlin
Mites — llse Bartsch Echinoids — Thomas Saucede*
Polychaetes — Adrian Glover Brittlestars — Igor Smirnov
Gastropods & bivalves — Katrin Linse Sea stars — Alexis Janosik*

13.1.4 Results

All deployments were successful and meio-, macnat megabenthos taxa were evident even prior toysisal
The largest specimens were sevé@ab m spongesRosella nudaand the smallest were nematodes, copepods
and mites which were four orders of magnitude senalRepresentatives of at least 15 phyla wereoolsvand
most samples seemed to be rich (particularly intapqus and isopod crustaceans, see figure 11)ly#emto be
undertaken will include 1) investigation of suspgensfeeding predominance (import from water colunanyd
reproductive strategies (export of larvae to watdumn); 2) body size; 3) biodiversity patternsossrtaxonomic
levels, guilds and taxa as well as from inner tteoghelf and across spatial scales; 4) how wedtarichness
and biogeographic patterns in ‘model’ taxa, suclb@®zoans and isopods, represent wider trophieldeor

assemblages. It was notable that many of the Hargephotypes seemed to be in common with Scotéh an

Amundsen shelf samples.

Figure 11 Epibenthic sledges (EBS) are particularly goodagtaring small fragile animals with minimal damagach as

the antarcturid isopod (left) and amphipod (right).

41



13.2 Megabenthos (Agassiz trawl) Chester Sands & David Barnes

13.2.1 Introduction

The distributions of most organisms are patchypably at more than one scale; at what spatial scale
though is very poorly known - even for the most omon Antarctic marine animals. It has been
established that ice-scour is a strong driver ¢€hpaess and regional diversity at shelf depthsiado
the Southern Ocean. However JR230 aimed to saatpi®00 m, below typical levels of ice scour.
Patchiness makes representative sampling difftou#tchieve in any environment, particularly onet tha
is difficult to visualise (except for epibenthos Bgmote Operated Vehicle). Even more difficultas
have confidence that the catch obtained is reptases of the habitat sampled. In this cruise our
original strategy was to take samples at a ranghfigirent spatial scales (1 km /10 km / 100 k290
km) with replication to gain some insight into tégatial arrangement of habitats from inner Mardaeri
Bay to the shelf break. Such a design shouldhmstwell a single Agassiz trawl represents anggiv
area. The AGT is designed to sample benthic osgasiithat catch in a 1 cm square mesh net. Our
sample design consisted of a series of trianglesicted in Figure 12, to maximise replication oftea
spatial scale and include sites from inner, mid auner shelf regions.

10 km

Station 1

100 km

Figure 12 Sampling strategy to maximise replication oftighaampling.
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13.2.2 General results

Ice conditions determined sampling followed thethem 200 km transect. Megabenthos from many
(sometimes more than 10) phyla were recorded imyetrawl. Certain groups were evident in most
trawls, notably echinoderms dominated biomass dteh abundance. Six classes of molluscs were
present and the scaphopods were particularly wphesented. Cnidarians showed high patchiness with
both anemones, octocorals and hydroids well reptedeat some sites. Shelf break sites appeared
superficially similar to each other and differeotthose in the mid and inner shelf. Initial obse¢ioans
suggested mud hosted lower diversity than rockfasas. Unfortunately we were only able to recover
animals from a single trawl south of the major e¢f&n Given time constraints and ice conditions
towards the cruise end we sought out an ice frea af ~500 m depth to sample (station G). StaHon
yielded the highest catch biomass with large numbércorals providing habitat for large numbers of
brittle stars, isopods and polychaetes. Thus veeessfully sampled 4 complete stations with partial

sampling of a fifth station.

13.2.3 Asteroids Alexis Janosik

Benthic organisms in the Antarctic play an impottare in the understanding of a vastly changind an
dynamic ecosystem. In particular, many endemicstma (Asteroidea) can be thought of as key ptayer
in the Antarctic ecosystem. Asteroids act as pgmrdascavengers, filter feeders, and grazers. $@ae
star in particularOdontaster validushas been named a keystone species in the Anthagied on its
considerable ability to regulate benthic invertébraopulations by consuming larvae and by acting as
dominant predator. A specific target of the BASWMR230 scientific cruise was collection of benthic
sea stars via Agassiz trawling.

In total, approximately 13 species of sea starewepresented by collections made during the
cruise period (see table 11). This list is boagifuen the 500 m depth of trawling. ldentificat®owere
based the literature as well as previous studiéisairAntarctic and of the NMNH collections.

Collected specimens were photographed and pres@wrewrphological and DNA work. Other
independent objectives included observing occugeot species abundance, brooding, and living
colour/morphological variation. Colour of living sgimens, which is largely absent to lacking in much
of the primary taxonomic literature was observedsd@veral species and is potentially important for

systematic and population questions.
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Post-cruise, specimens will be used in studies hvimclude phylogeography and population
genetics, in an attempt to provide an evolutionamgerstanding of how marine benthic organisms are
genetically structured and physically distributadhe western Antarctic. In addition, this infortioa
will have direct implications for understanding pasad future range shifts of organisms in respdose

climate change.

Table 11Asteroidea collected in AGT samples during JR230.

Order Family Specie Distribution
Forcipulatida Asteriidat Diplasterias bruce S. Atlantic & Antarctici
Lysasteria sp S. Atlantic & Antarctici
Neosmilaster georgian Antarectic
Spinuloside Echinasterida Rhopiella hirsut Antarctice
Velatida Pterasteride Pteraste spp S. Atlantic & Antarctici
Solasterida Cuenotaster involutt Antarctice
Valvatida Oreaster sf Antarctice
Odontasteride Acodontaste sp Antarctice
Odontaster sp| Antarctice
Poraniida Porania antarctici S. Atlantic & Antarctici
Paxillosida Astropectinida Bathybiaster loripe Antarctice
Psilaster charco Antarctice
Notomyotida Benthopectinide Luidiaster gerlache S. Atlantic & Antarcti@
13.2.4 Echinoids Thomas Saucede

Thirty-seven AGT samples were collected during theise JR230, in which were a total of 460
specimens of echinoids. Echinoids were sampl&? atations — only stations 3c, 7a, 6a, 19a and 20c
yielded no echinoid specimens. Specimens of intevese photographed. In particular, pictures have
been taken of rare echinoids lilourtalesia or echinoids with ecological specificities likedarid
echinoids which commonly brood their young and kdgpmany epibiotic organisms living on their
primary spines. All specimens collected were eithexd in 96% ethanol or frozen at -80°C for funthe
investigations, that is to say: 1) species idegdifon at Rothera Research Station, and 2) tissue

sampling for further molecular analyses (to be cmheld later on by colleagues from France and Chile)
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Following the cruise schedule, specimens were ifiatat genus-level, as species determination is
based on the meticulous examination of pediceBaispines and plate patterns that is time-consuming
and require the use of a microscope. Samples werkess abundant and the poorest in stationses sit
1, 2 and 3, whereas stations of sites 19, 20 arah8lespecially station 20a yielded the most alminda
and rich samples.

All the echinoids sampled belong to the six follogigenera:Sterechinus Ctenocidaris
Notocidaris AmphipneustesAbatusandPourtalesia The two gener&tenocidarisand Amphipneustes
seem to be represented by at least three diffenerphotypes each, and it is likely that the totahber
of echinoid species sampled during the cruise auth0.Sterechinuss by far the most abundant and
frequent genus. It was sampled in 78.4% of theostsitand represent 81.3% of the specimens collected
(see table 12). The second most abundant and fiegeeus is the irregular echinofddnphipneustes.

Genus abundance and frequency seem to be direlziyd (see table 12).

Table 12Echinoids sampled during JR230, with frequencyr(ber and percentage of stations) and abundancesvalu

(number and percentage of specimens) for each genus

Family Genus No. stations % stations No. specimens % specimens
o Ctenocidaris 14 37.8 21 4.6
Cidaridae
Notocidaris 1 2.7 1 0.2
Echinidae Sterechinus 29 78.4 374 81.3
Pourtalesiidae  Pourtalesia 2 54 2 0.4
Amphipneustes 22 59.5 51 111

Schizasteridae
Abatus 4 10.8 11 2.4

Sterechinus abundance and frequency, along with higher specieBness in Cidaridae and
Schizasteridae is a common pattern on Antarctidioemtal shelves. In this respect, samples of the
cruise are representative of that large-scale patidne presence éfourtalesiaat stations 7b and 21b is
more particular, as it is an abyssal genus wittobad distribution. However, it is already knowroiin

the continental shelf and break of the AntarctiniRgula where it has been sampled at few hundred

meters deep.
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14. Photographic support Pete Bucktrout

14.1 Purpose

Two primary tasks were identified prior to the seuas follows:

1)

2)

Record the benthic & pelagic lifecollected during the cruise as a catalogued reesd
identification tool and as a valuable resourceliercruise scientists, the BAS image collection
and BAS press & PR activities.

During the cruise gecimens to be identified for photography on baibrgific and pictorial

grounds.

Record the science & equipment deploymentduring the cruise this will again be a valuable
resource for the image collection for BAS stafk&alfor use within BAS PR activities &

publications

14.2 Animal Photography

a)

b)

Onboard RRS James Clark Rosa small photographic studio was set up in the radiaratory
immediately to port of the main entrance as yoispa® the lab from the wet lab, where

specimens are sorted identified and collated.

The studio consisted of a copy stand; a black field backgddowx with detachable sides to
allow back lighting; a series of differing sizedhka to hold sea water and specimens; a number
of manual flash guns for side, top & back light{ingld on magnetic articulated stands). The
Metz flash guns were run from the mains & ‘hardedirto the camera eliminating sync’ issues
on a previous cruise. There was a collection oflbfglastic & card to eliminate reflections and a
number of brushes/tweezers to manipulate the sisbjec
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c) Camera EquipmentThe camera equipment used was a selection of Nligital SLR’s (D3X
+ D2X’s) with a 60 mm macro lens, a number of zdenses, extension tubes and a right angle

viewfinder.
Alongside this there were a number of chargers/pewpplies and a flash meter.

A Log book was used to record and cross referesmence deployment locations with image &

specimen ID numbering sequences

d) Specimenganged in size from around 4 mm for the smalleghals to around 40 cm. These
were photographed in a range of tank sizes to keeminimum of movement as the ship rolled.
In every case water depth was the minimum to cotalyleover the animal removing reflection

issues from the specimens” surface
e) Image manipulation using Photoshop was done on some images for 2ngaso
1 Remove some of the background ‘spotgaused by sediment deposited from the animals

2 To combine two images of a specimen on a singlage for identification (e.g. top &
bottom of urchins)

14.3 Photography of equipment deployment

Deployments of key equipment and the sorting oEspens were filmed and photographed during the
scientific deployments, at a number of the sites.

14.4 Additional recorded material included

1) RRS James Clark Rosdrom the air. Film & stills taken from a twin otteircraft from Rothera
Research Station, as JCR approached Adelaide Jslaenday before the start of JR230.
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2) Ice observationsfor the science sites in Marguerite Bay. Again kuoy from a twin-otter
aircraft | flew over the ships planned route takstid) images from 10,000 feet. The images were
used for both navigation and assessment & ideatifin of target deployment sites.

14.5 Number of images

In total there were over 2,000 images and over B®Bvideo recorded during the 9 day JR230 cruise.

Figure 13 The images from this form a unique, unusual arzditifeil record of the wonderful and bizarre benfifsiech as

the basket staGorganocephalusight) & pelagic life. This rich, largely endenfiauna maybe under extreme threat in one

of the world’s fastest warming seas.
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16. Appendices

16.1 Deployments summary

Date Lat Long Area depthgear | Event | sample no.
AREA A
02.12.2009 14:4. -67,916 -68,532| BASWAP1AGT-1B 568.77| AGT 1| 0001-0019
02.12.2009 15:51 -67,908 -68,547| BASWAP1AGT-1C 493.54| AGT 2| 0020-0040
02.12.2009 17:0 -67,907 -68,528| BASWAP1AGT-1A 543.95| AGT 3| 0041-0062
02.12.2009 18:1 -67,90¢ -68,54f | BASWAPI-EBS-1D 49¢.61 | EBS 4
02.12.2009 19:4 -67,908 -68,553| BASWAP1- CTDle CTD 5
02.12.2009 20:4 -67,908 -68,553| BASWAP1-BC1f 484.3 BC 6
02.12.2009 21:4. -67,99 -68,6 | BASWAP1-BC3f 543.3 BC 7
02.12.2009 22:3% -67,99 -68,6 | BASWAP1- CTD3e CTD 8
02.12.2009 23:4 -67,99 -68,604| BASWAP1AGT-3A 505.1| AGT 9| 0063-0081
03.12.2009 01:4 -67,98¢ -68,63¢ | BASWAPI1-AGT-3C 521.11| AGT 10| 00820092
03.12.2009 03:0 -67,984 -68,614| BASWAP1AGT-3B 424.4| AGT 11| 0094-0133
03.12.2009 04:52 -67,986 -68,617| BASWAP1EBS-3D 452.07| EBS 12
03.12.2009 06:3 -67,985 -68,397| BASWAP1AGT-2C 556.22| AGT 13| 0134-0149
03.12.2009 07:5 -67,98 -68,427| BASWAP1AGT-2A 590.92| AGT 14| 0150-0164
03.12.2009 09:1 -67,983 -68,438| BASWAP1AGT-2B 585.71| AGT 15| 0165-0174
03.12.2009 10:42 -67,979 -68,439| BASWAP1EBS-2D 601.8| EBS 16
03.12.2009 11:3 -67,99 -68,401| BASWAP1-CTD2e CTD 17
03.12.2009 12:5 -67,99 -68,4| BASWAP1-BC2f 499.59 BC 18
03.12.2009 13:1 -67,99 -68,4| BASWAP1-BONGO1 BO 19
03.12.2009 13:Z -67,9¢ -68,4 | BASWAP1-BONGOZ BO 20
03.12.2009 14:0 -67,99 -68,4| BASWAP1-N71 N7 21
03.12.2009 14:1 -67,99 -68,4| BASWAP1-N72 N7 22
03.12.2009 14:3 -67,99 -68,4| BASWAP1-N73 N7 23
03.12.2009 14:54 -67,99 -68,4| BASWAP1-N74 N7 24
03.12.2009 16:37 -67,986 -68,414| BASWAP1-RMT81-1 200-0 RMT 25
03.12.2009 18:4 -67,986 -68,415| BASWAP1-RMT81-2 400-220 RMT 26
03.12.2009 21:C -67,98¢ -68,40f | BASWAP1-RMT81-3 Nr bottorr RMT 27
03.12.2009 22:52 -67,992 -68,402| RMT control RMT 28
AREA C
04.12.2009 04:4 -67,173 -69,428| BASWAP1-BC7f BC 29
04.12.2009 06:02 -67,173 -69,428| BASWAP1- CTD7e CTD 30
04.12.2009 07:4 -67,171 -69,427| BASWAP3-AGT-7b 442.62| AGT 31| 0175-0200
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04.12.2009 08:4% -67,17 -69,447| BASWAP3-AGT-7a 454.41| AGT 32| 0201-0216
04.12.2009 10:0% -67,163 -69,45| BASWAP3-AGT-7¢c 460.37| AGT 33| 0217-0252
04.12.2009 11:22 -67,175 -69,451| BASWAP3EBS-7D 459.49| EBS 34
04.12.2009 12:44 -67,125 -69,475| BASWAP3-BONGO1 BO 35
04.12.2009 13:C -67,12¢ -69,47% | BASWAP3-BONGO~? BO 36
04.12.2009 13:2 -67,125 -69,475| BASWAP3-N71 N7 37
04.12.2009 13:4 -67,125 -69,475| BASWAP3-N72 N7 38
04.12.2009 13:5 -67,125 -69,475| BASWAP3-N73 N7 39
04.12.2009 14:17 -67,125 -69,475| BASWAP3-N74 N7 40
04.12.2009 15:17 -67,098 -69,517| BASWAP3-RMT81-1 Nr bottom RMT 41
04.12.2009 17:04 -67,097 -69,518| BASWAP3-RMT81-2 400-220 RMT 42
04.12.2009 19:1 -67,09¢ -69,52f | BASWAPZ-RMT81-3 20C-0 RMT 43
04.12.2009 21:2 -67,099 -69,537| BASWAP3-RMT81-4 RMT 44
04.12.2009 23:3 -67,107 -69,618| BASWAP3-AGT-9A 535.27| AGT 45| 0253-0302
05.12.2009 07:1 -67,112 -69,63- | BASWAPZ-AGT-9b 549.41| AGT 46 | 0303034z
05.12.2009 08:4% -67,114 -69,612| BASWAP3-AGT-9c 528.85| AGT 47| 0343-0385
05.12.2009 10:04 -67,116 -69,625| BASWAP3EBS-9D 531.66| EBS 48
05.12.2009 11:2 -67,11 -69,601 | BASWAP3-CTD9e CTD 49
05.12.2009 12:01 -67,11 -69,607| BASWAP3-BCOf BC 50
04.12.2009 12:3 -67,084 -69,392| BASWAP3- BC8f BC 51
05.12.2009 14:1 -67,08¢ -69,3¢ | BASWAPZ- CTD8¢e CTD 52
05.12.2009 16:01  -67,083 -69,402| BASWAP3-AGT-8A 473.23| AGT 53| 0384-0417
05.12.2009 17:2 -67,079 -69,405| BASWAP3AGT-8b 461.46| AGT 54| 0418-0449
05.12.2009 18:47 -67,084 -69,412| BASWAP3-AGT-8c 473.2| AGT 55| 0450-0476
05.12.2009 20:0 -67,082 -69,408| BASWAP3EBS-8D 472.83| EBS 56
AREA D
06.12.2009 04:32 -66,26 -70,411| BASWAP4-AGT-10a 507.65] AGT 57| 0477-0504
06.12.2009 05:4 -66,258 -70,421| BASWAP4AGT-10b 514.04| AGT 58| 0505-0527
06.12.2009 06:5% -66,253 -70,42| BASWAP4-AGT-10c 511.29] AGT 59| 0528-0554
06.12.2009 08:1 -66,256 -70,434| BASWAP4EBS-10D 515.48| EBS 60
06.12.2009 09:2 -66,25¢€ -70,43< | BASWAP4-CTD10¢ CTD 61
06.12.2009 10:37  -66,256 -70,434| BASWAP4-BC10f BC 62
06.12.2009 11:24  -66,256 -70,434| BASWAP4-BONGOAL1 BO 63
06.12.2009 11:4]1  -66,256 -70,434| BASWAP4-BONGOA2 BO 64
06.12.2009 12:0% -66,256 -70,433| BASWAP4-N71 N7 65
06.12.2009 12:2% -66,257 -70,433| BASWAP4-N72 N7 66
06.12.2009 12:5 -66,256 -70,43| BASWAP4-N73 N7 67
06.12.2009 13:1 -66,25¢ -70,42¢ | BASWAP4-N74 N7 68
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06.12.2009 14:37 -66,256 -70,363| BASWAP4-RMT81-1 200-0 RMT 69

06.12.2009 16:2 -66,256 -70,354| BASWAP4-RMT81-2 400-220 RMT 70

06.12.2009 19:04 -66,256 -70,353| BASWAP4-RMT81-3 Nr bottom RMT 71

06.12.2009 21:& -66,18¢ -70,52t | BASWAP4-AGT-11a 502.0f | AGT 72| 0555-058C
06.12.2009 22:5 -66,18 -70,536| BASWAP4AGT-11b 499.61| AGT 73| 0581-0607
06.12.2009 23:57 -66,187 -70,556| BASWAP4-AGT-11c 491.91 AGT

07.12.2009 01:07 -66,187 -70,559] BASWAP4AGT-11k 499.94| AGT 74| 0608-0631
07.12.2009 02:2% -66,179 -70,542| BASWAP4EBS-11D 492.95| EBS 75
07.12.2009 03:1 -66,18 -70,545| BASWAP4-CTD11e CTD 76
07.12.2009 04:22 -66,179 -70,545| BASWAP4-BC11f BC 7
07.12.2009 06:4 -66,256 -70,647]| BASWAP4-BC12f 473 BC 78
07.12.2009 07:31  -66,259 -70,649| BASWAP4-CTD12e CTD 79
07.12.2009 08:4 -66,261 -70,641) BASWAP4AGT-12b 509.74| AGT 80| 0632-0649
07.12.2009 09:£ -66,25¢ -70,654 | BASWAP4-AGT-12c 509.61| AGT 81| 065C-0667
07.12.2009 11:1 -66,252 -70,642| BASWAP4-AGT-12a 507.88] AGT 82| 0668-0679
07.12.2009 12:34 -66,255 -70,648| BASWAP4EBS-12D 507.29| EBS 83

AREA B

08.12.2009 09:01 -67,831 -70,843| BASWAP2-AGT-6a 588.98| AGT 85| 0680-0694
08.12.2009 10:1 -67,828 -70,828| BASWAP2AGT-6b 580.27| AGT 86
08.12.2009 11:& -67,82¢ -70,82¢| BASWAPZ-CTD6e CTD 87
08.12.2009 12:3 -67,824 -70,822| BASWAP2-BC6f BC 88

08.12.2009 12:5 -67,824 -70,822] BASWAP2-BONGOAL1 BO 89

08.12.2009 13:1 -67,824 -70,822| BASWAP2-BONGOA2 BO 90

08.12.2009 13:3 -67,824 -70,823| BASWAP2-N71 N7 91

08.12.2009 13:5 -67,824 -70,824| BASWAP2-N72 N7 92

08.12.2009 14:12 -67,825 -70,825| BASWAP2-N73 N7 93

08.12.2009 14:2 -67,825 -70,828| BASWAP2-N74 N7 94

AREA G

08.12.2009 17:3 -67,765 -70,064| BASWAP5-RMT81-1 200-0 RMT 95

08.12.2009 19:& -67,76 -70,077| BASWAP5-RMT81-2 40C-22C RMT 96
08.12.2009 22:1% -67,764 -70,088| BASWAP5-RMT81-3 Nr bottom RMT 97

09.12.2009 01:02 -67,742 -70,167| BASWAP5-BONGOAL1 BO 98
09.12.2009 01:1 -67,742 -70,167| BASWAP5-BONGOA2 BO 99
09.12.2009 01:42 -67,742 -70,168| BASWAP5-N71 N7 100
09.12.2009 01:5 -67,742 -70,168| BASWAP5-N72 N7 101
09.12.2009 02:1% -67,742 -70,168| BASWAP5-N73 N7 102
09.12.2009 02: -67,741 -70,16¢ | BASWAPS-N74 N7 103
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09.12.2009 03:1 -67,741 -70,166| BASWAP5-CTD19e CTD 104

09.12.2009 05:17 -67,75 -70,08| BASWAP5-BC19f BC 105

09.12.2009 16:02 -67,752 -70,063| BASWAP5AGT-19a 586.23| AGT 107| 0694-0716

09.12.2009 17:42 -67,719 -70,058| BASWAP5-AGT-19b 463.95| AGT 108| 0717-0747

09.12.2009 18:£ -67,69:2 -69,992 | BASWAPE-AGT-19¢ 472.02 | AGT 10¢ | 074¢&078¢€

09.12.2009 20:2 -67,747 -70,074| BASWAPS5EBS-19D 593.85| EBS 110

09.12.2009 22:04 -67,73 -70,238| BASWAP5AGT-20a 545.59| AGT 111| 0787-0818

09.12.2009 23:27 -67,716 -70,4| BASWAP5AGT-20b 588.82| AGT 112| 0819-0850

10.12.2009 01:0 -67,755 -70,202] BASWAP5AGT-20c 610.71] AGT 113| 0851-0859

10.12.2009 02:17 -67,751 -70,202] BASWAPS5EBS-20D 609.99| EBS 114

10.12.2009 03:1 -67,751 -70,20z | BASWAPE- CTD20¢ CTD 11E

10.12.2009 04:4 -67,751 -70,202| BASWAP5-BC20f 609 BC 116

10.12.2009 06:2 -67,553 -70,22| BASWAP5-BC21f 567 BC 117

10.12.2009 07:1 -67,55% -70,21¢ | BASWAPE-CTD21¢ CTD 11€&

10.12.2009 08:22 -67,546 -70,189| BASWAP5AGT-21a 507.59| AGT 119| 0860-0891

10.12.2009 09:3 -67,537 -70,206| BASWAP5-AGT-21b 523| AGT 120| 0892-0920

10.12.2009 10:4¢ -67,52¢ -70,19¢ | BASWAPE-AGT-21c 53C | AGT 121| 0921-096<

10.12.2009 12:14 -67,537 -70,205| BASWAPS5EBS-21D 549.45| EBS 122

10.12.2009 20:37 -67,801 -67,304| Acoustic calibration ACO
16.2 EBS event log

Speed Cable

Time Latitude Longitude Station event name Depth (m) (kn) Action length (m) Comment
02:42:3510/12/2009 -67.75077 -70.20220 BASWAP5-2B5 608.92 0.1 EBS on deck -5
02:27:26 10/12/2009  -67.75077 -70.20218 BASWAP5-2B5 609.30 0.4 EBS off bottom 618
02:17:4410/12/2009  -67.75093 -70.20220 BASWAP5-2B5 609.99 0.4 EBS stop trawling 900
02:08:00 10/12/2009 -67.75363 -70.20207 BASWAP5-2B5 611.64 1.0 EBS start trawling 900
02:03:3310/12/2009 -67.75487 -70.20203 BASWAP5-2B5 609.60 1.0 EBS on bottom 652
01:49:08 10/12/2009 -67.75885 -70.20185 BASWAP5-2B5 608.12 1.0 EBS of deck -10
20:55:17 09/12/2009  -67.74719 -70.07389 BASWAPS5-AD 592.20 0.0 EBS on deck -8
20:40:56 09/12/2009 -67.74713 -70.07360 BASWAP5-BBB 595.50 0.1 EBS off bottom 582
20:26:22 09/12/2009 -67.74716 -70.07360 BASWAP5-BBB 593.85 0.1 EBS stop trawling 880
20:15:08 09/12/2009  -67.74949 -70.06923 BASWAP5-HBBB 589.09 1.0 EBS start trawling 879
20:10:46 09/12/2009 -67.75048 -70.06736 BASWAP5-BBB 586.47 0.9 EBS on bottom 629
19:59:01 09/12/2009  -67.75312 -70.06236 BASWAP5-HBBB 588.24 1.0 EBS of deck 0
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12:59:08 07/12/2009
12:46:11 07/12/2009
12:34:56 07/12/2009
12:23:46 07/12/20C

12:20:00 07/12/2009
12:09:30 07/12/2009
02:50:43 07/12/2009
02:37:19 07/12/2009
02:25:41 07/12/2009
02:15:46 07/12/20C

02:11:54 07/12/2009
02:00:47 07/12/2009
08:41:56 06/12/2009
08:27:18 06/12/2009
08:16:44 06/12/2009
08:06:56 06/12/20C

08:03:02 06/12/2009
07:51:00 06/12/2009
20:28:45 05/12/2009
20:16:11 05/12/2009
20:03:38 05/12/2009
19:52:48 05/12/20C

19:48:55 05/12/2009
19:38:15 05/12/2009
10:29:46 05/12/2009
10:15:26 05/12/2009
10:04:53 05/12/2009
09:54:27 05/12/20C

09:50:37 05/12/2009
09:36:56 05/12/2009
11:48:07 04/12/2009
11:35:57 04/12/2009
11:22:52 04/12/2009
11:11:52 04/12/20C

11:08:21 04/12/2009
10:59:00 04/12/2009
11:03:13 03/12/2009
10:48:04 03/12/2009
10:42:32 03/12/2009
10:32:06 03/12/20C

10:28:41 03/12/2009
10:15:15 03/12/2009

-66.25478
-66.25479
-66.25479
-66.25691
-66.25772
-66.25983
-66.17887
-66.17885
-66.17884
-66.1795:
-66.17974
-66.18035
-66.25553
-66.25558
-66.25560
-66.2543!
-66.25383
-66.25224
-67.08172
-67.08174
-67.08175
-67.0840:
-67.08491
-67.08744
-67.11653
-67.11614
-67.11603
-67.1146:
-67.11414
-67.11222
-67.17475
-67.17474
-67.17476
-67.1720-
-67.17109
-67.16868
-67.97850
-67.97849
-67.97851
-67.9814(
-67.98236
-67.98606

-70.64849 BASWAP4-HRB
-70.64844 BASWAP4-HBB
-70.64844 BASWAP4-HBB
-70.6529{ BASWAP4EBS-12D
-70.65465 BASWAP4-HRB
-70.65975 BASWAP4-HRB
-70.54173 BASWAP4-HBB
-70.54170 BASWAP4-HBB
-70.54153 BASWAP4-HBB
-70.5348° BASWAP4EBS-11D
-70.53225 BASWAP4-HBB
-70.52489 BASWAP4-HBB
-70.43431 BASWAP4-8BB
-70.43430 BASWAP4-8BB
-70.43419 BASWAP4-8BB
-70.4286( BASWAP4EBS-10D
-70.42634 BASWAP4-8BB
-70.41946 BASWAP4-HBB
-69.40786 BASWAP3-BBS
-69.40786 BASWAP3-BBS
-69.40784 BASWAP3-BBS
-69.4119: BASWAPGZEBS-8D
-69.41349 BASWAP3-BBS
-69.41742 BASWAP3-BBS
-69.62702 BASWAP3-BBS
-69.62583 BASWAP3-BBS
-69.62539 BASWAP3-BBS
-69.6191( BASWAPZEBS-9D
-69.61698 BASWAP3-BBS
-69.60876 BASWAP3-BBS
-69.45122 BASWAP3-HBS
-69.45123 BASWAP3-HBS
-69.45123 BASWAP3-HBS
-69.4488! BASWAPGZEBS-7D
-69.44806 BASWAP3-HBS
-69.44566 BASWAP3-HBS
-68.43969 BASWAP1-2B5
-68.43938 BASWAP1-2B5
-68.43935 BASWAP1-2B5
-68.4390. BASWAPI-EBS-2D
-68.43889 BASWAP1-2B5
-68.43770 BASWAP1-2B5

507.62
507.29
507.29
506.6¢

505.99
505.79
495.03
495.29
492.95
500.6:

499.26
497.55
516.08
515.64
515.48
512.2¢

512.57
512.24
473.73
472.19
472.83
473.01

472.31
474.57
528.23
532.62
531.66
531.1:

532.46
524.74
458.26
459.85
459.49
456.0¢

455.90
437.47
600.98
601.10
601.80
589.6¢

571.45
567.46

0.1
0.0
0.0

0.9
1.0
0.2
0.2
0.8
1.C
1.0
0.9
0.2
0.0
0.3
1.C
1.0
0.8
0.1
0.0
0.0
1.C
0.9
1.0
0.3
0.1
0.9
0.8
0.9
1.0
0.1
0.1
0.1
1.C
1.0
1.0
0.2
0.0
0.7
1.C
0.8
1.0

EBS on deck -5

EBS off bottom 527

EBS stop trawling 527
EBS start trawlin ~ 76C

EBS on bottom 538
EBS of deck -3
EBS on deck -5

EBS off bottom 506
EBS stop trawling 749
EBS start trawlin ~ 74¢

EBS on bottom 531
EBS of deck -4
EBS on deck -9

EBS off bottom 534
EBS stop trawling 748
EBS start trawlin ~ 75C

EBS on bottom 540
EBS of deck -5
EBS on deck -6

EBS off bottom 495
EBS stop trawling 727
EBS start trawlin 727

EBS on bottom 511
EBS of deck -7
EBS on deck -6

EBS off bottom 540
EBS stop trawling 759
EBS start trwling  76C

EBS on bottom 551
EBS of deck -4
EBS on deck -10

EBS off bottom 465
EBS stop trawling 660
EBSstart trawling  66C

EBS on bottom 471
EBS of deck -6
EBS on deck -4

EBS off bottom 632
EBS stop trawling 797
EBS start trawlin ~ 79€
EBS on bottom 609
EBS of deck -7
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05:14:23 03/12/2009
04:59:43 03/12/2009
04:52:43 03/12/2009
04:41:37 03/12/20C

04:38:14 03/12/2009
04:27:09 03/12/2009
18:47:49 02/12/2009
18:34:49 02/12/2009
18:24:15 02/12/2009
18:12:53 02/12/20C

18:08:50 02/12/2009
17:57:07 02/12/2009

BASWAP1-BBS5
-68.61663 BASWAP1-BBS
BASWAP1-BBS5

EBS off bottom
EBS stop trawling
BASWAPI-EBS-3D
BASWAP 1-83B5

EBS start trawlin

EBS on bottom
BASWAP 1-8B5
BASWAP1-HBBS
BASWAP1-BBS
BASWAP1-BBS

EBS off bottom
EBS stop trawling
BASWAPIEBS-1D
BASWAP1-HBBS

EBS start trawlin
EBS on bottom
-68.53334 BASWAP1-HBS



