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Introduction to AMT - Cruise Objectives

The biota of the surface ocean has a profound influence on the global budgets of climatically-active
trace constituents in the atmosphere (CO,, DMS, N,O, CH, and aerosols) and hence climate. Our
understanding of how biogeochemical cycling in the oceans affects climate, and of how changes in
climate influence the structure and activity of oceanic ecosystems is still incomplete, hindering
accurate predictions of the future global environment. Realistic model simulations require new
observations of both the spatial and temporal variability of planktonic ecosystem structure, multi-
element cycling and exchange processes between ocean and atmosphere.

The Atlantic Meridional Transect Programme (AMT) is a UK National Environment Research
Council (NERC) funded project which aims to quantify the nature and causes of ecological and
biogeochemical variability in the planktonic ecosystems of the Atlantic Ocean, and the effects of this
variability on the biological carbon pump and on air-sea exchange of radiatively active gases and
aerosols. The programme continues a series of 12 bi-annual transect cruises between the UK (50°N)
and the Falkland Islands (52°S) which took place between 1995 and 2000. The cruises measured
hydrographic and bio-optical properties, plankton community structure and primary production. Six
further cruises will take place between 2003 and 2005 to provide a unique decadal time series of
spatially extensive observations on the structure and biogeochemical properties of planktonic
ecosystems. The project will allow 45 investigators from 6 partner UK institutions to test nine inter-
related hypotheses which fall within the following three scientific objectives :

e To determine how the structure, functional properties and trophic status of the major planktonic
ecosystems vary in space and time

The first three hypotheses strive to address the question of linking plankton biodiversity with
variability in biogeochemical fluxes, in particular the potential for carbon export to the deep sea and
ocean / atmosphere exchange of carbon dioxide. A fourth hypothesis will develop and validate models
and empirical relationships to enable the use of remote sensing to interpolate in time between the two
AMT sampling periods per year and to extrapolate in space from the single track of in situ samples to
the basin scale.

e To determine the role of physical processes in controlling the rates of nutrient supply, including
dissolved organic matter, to the planktonic ecosystem

Hypothesis 5 and 6 deal with the physical supply of nutrients on two space and time scales. The
programme will derive an indication of lateral transport of nutrients from upwelling regions into the
gyres as well as validating models which predict the impact of atmospheric forcing functions on
nutrient supply mechanisms.

e To determine the role of atmosphere-ocean exchange and photo-degradation in the formation and
fate of organic matter

Hypothesis 7 assesses the impact of atmospheric input of nutrients such as inorganic nitrogen and iron,
and hypothesis 8 will further investigate the link between the production of radiatively important gases
and plankton community structure with a view to improving basin scale estimates of the fluxes of CO,,
DMS, N,O and CH,. Finally hypothesis 9 will determine the magnitude and variability of the
photodegradation products of coloured dissolved organic matter.

The schematic shows how the hypotheses follow a climate feedback loop, with plankton community
structure and activity impacting gas emissions which influence cloud formation which in turn
influence dust solubility and hence deposition of nutrients and so community structure and activity.
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The first cruise of the programme occurred in May / June 2003 and aimed to compare and contrast the
functioning of the plankton in the North and South Atlantic Gyres. The research carried out on the
fourth cruise (AMT15) is described in this cruise report.

The website www.amt-uk.org is the main source of cruise updates, contact information and reports
relevant to the project.
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Cruise Narrative

A rather grey and miserable SOC was departed at 1215 on Friday 17th September following a fairly
frantic mobilisation as equipment for the following two cruises was being loaded at the same time. A
brief port call was made into Tenerife on the 27th September and the ship arrived into Cape Town on
the afternoon of the 28" October after 41 days at sea. Scientifically this was a successful cruise,
though at times it seemed that the world was against us: We endured fairly severe weather for the first
week, lost the MVP towed body, had an unexpected detour into Tenerife, spent time locating and
recovering a lost mooring, had a failure of the radioisotope fume hood which nearly resulted in a
detour to Ascension Island, and had a blackout of the ship as a result of engine failure. Science
objectives though, were largely achieved. 72 stations were occupied and 105 CTD deployments made
between 48.75°N and 40.0°S. The station log can be found in Appendix 1 and a station summary in
Appendix 2. The cruise track and station positions are shown overleaf and a summary of “notable”
events listed here:

17 September Depart Southampton

21 September Loss of MVP fish

27 September Port call, Santa Cruz de Tenerife
27 September Pick up ’lost” mooring

30 Sep — 03 Oct Upwelling survey

08 October Ship “blacks out’

10 October Cross Equator — 0425

17 September CTD wire off sheave

28 September Alongside Cape Town

Prior to the cruise there was concern over the amount of time that would need to be spent on station —
on all previous AMTs up to 3 wires had been deployed simultaneously from the James Clark Ross,
standard procedure for the Discovery is for one wire only to be used. As weather and sea conditions
improved the use of two wires was approved and happened at most stations, so that mean time on
station was of the order of 3.5 hours per day which proved sufficient to complete netting operations
during the pre-dawn cast and optics deployment at mid-day in addition to CTD casts.

There were a large proportion of people onboard who were either new to AMT or completely new to
sea-going science, all are to be congratulated on their preparation and attitude. There were a small
number of “team forming” exercises required in the early days, though these occurred without too
much objection. As noted on previous cruises there was a problem with ill prepared filtration
equipment and the incubation cooler was put onboard not working and with no spares/alternative.
Without the input of a lot of time from the OED technicians this would not have worked.

A major aim of this cruise was to investigate the upwelling waters off of North Africa, to this end
diplomatic clearance was requested for working in the territorial waters of Morocco, Mauritania,
Senegal and the Cape Verdes. Permission was granted by Morocco at the very last minute and by
Mauritania approximately 1 week after we had left the area. A large amount of time and effort was
invested by the Master and shore based staff in chasing these clearances. To ensure success of future
cruises to these areas, efforts should be made at the appropriate level to secure these permissions well
in advance of the ship sailing.

The work of one group of scientists suffered almost continuous hindrance: Initially they were delayed
by approximately 24 hours in their mobilisation efforts as two radio-nuclide containers had been
placed in the wrong (due to emergency exit provision) positions on the ship, requiring recall of a
shore-side crane capable of doing the lift. Once at sea, it soon became apparent that the air

9
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conditioning unit was not functional in this radionuclide (RN#1) container on aft deck starboard,
attempts were made to remedy this by OED staff and ships engineers, including fitting of valves
collected in Tenerife. This proved unsuccessful so that this container was unusable due to high
temperatures during most of the cruise. The two scientists who were initially working in this container
both suffered from a series of complaints which included headaches, nausea, sore throats and tightness
of the chest; this was investigated by myself, Captain and Chief engineer. It was considered that these
effects were not caused by chemicals being used and that they could have been attributed in part to
working long hours in the extreme temperatures experienced. There was a suspicion that there may
have been an association between their symptoms and exhaust gases from the ships stack, this is an
obvious unknown at this stage but should be monitored in the future. The two people involved in this
were then required to move their equipment into the RN container (RN#2) sited on the foc’sle deck. A
significant part of their work required the use of a fume cupboard. The fume hood in RN#2 wasn’t
supplied with filters and so it was necessary for them to endure further inconvenience by having to
work between the two containers. However the fume hood in RN#1 failed due to a faulty motor. A
temporary repair was made by ship and OED staff. There was also an ongoing problem with the air
conditioning unit in this container, which although worked, a design fault meant that water from
condensation within the unit collected within an electrical supply causing regular shorting and
requiring regular maintenance. It is thought that the taps fitted in RN#2 are inappropriate and possibly
dangerous due to the nature of the work done therein. These taps are a push to deliver type, which
result in a fast, high pressure supply with no/little control possible, not recommended when working
with radioisotopes and other toxic and corrosive chemicals. The third, trace metal clean container (aft
deck, port side) was also supplied with no functional air conditioning which required a port call into
Tenerife and resulted in the loss of a number of stations which were required in the North Atlantic
Gyre.

Contingency time was sufficient so that the southern section of the cruise track could be extended
beyond initial plans. However there were a small number of lost stations. The port call to Tenerife
(27.09.04) to pick up spares for the air conditioning units resulted in the loss of two sampling stations
(one days science time). An engine failure on 08.10.04 resulted in the loss of one sampling station
only.

10



AMT15 Cruise Report

Figure 1. Cruise track overlaid on SeaWiFS chlorophyll composite for September 2004
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Figure 2. Changes (30 minute resolution) to surface water properties with latitude. a) temperature (°C),
b) Chlorophyll fluorescence (mV)
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Figure 3. Cruise track during survey of the North West African Upwelling overlaid onto SeaWiFS
chlorophyll image for 04.10.2004

24°N

Between 1200 on 30.09.04 and 0200 on 03.10.04 9 stations were occupied in Moroccan waters of the
North West African upwelling.

Figure 4. Surface contours (30 minute resolution) of temperature and chlorophyll for North West
African Upwelling
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Timetable of Events D284 / 04

Date Time (UT) Event
16/09/04 1400 Familiarisation of newly joined personnel
17/09/04 0930 Emergency and Lifeboat Muster for all hands
0955-1015 Critical equipment and instrumentation tested
1030 Chernikieff Log Technician aboard (Mr. G. Crystal)
1040 Pilot embarked at Empress Dock, Southampton
1106 Tug ‘Wyeforce” made fast aft.
1116 Vessel cleared berth
1129 Tug “Wyeforce’ Let go
1231 Pilot disembarked
1242 Commenced calibration of the chernikieff Log
1412 Calibration of log completed.
1425 Mr. G. Crystal disembarked to launch ‘Will Venture’
1512 Full away at Needles Fairway Buoy
18/09/04 0000 Position Latitude 50°07.2’N  Longitude 03°17.4’'W
1200 Position Latitude 49°25.7’N  Longitude 05°34.4’W
1216 PES Fish outboard 49°25.0’N  05°37.0°’W
1230 TMS (Trace Metal Sampler) Fish outboard — Resumed Passage
1336 TMS Fish recovered ~ 49°23.2’'N 05°44.6’W
1524 TMS Fish cast outboard ~ 49°16.6°’N  06°05.0'W
19/09/04 0000 Position Latitude 48°47.0’N  Longitude 07°38.6’W
0100 Vessel Hove to on Station No. 1 48°44.0’N  07°50.0'W
0105-35 Station 1 #1-CTD cast outboard to 120 m. 48°4.1’N 07°50.5°’W
0158-0206 Station 1 #2-NET cast outboard 48°44.5’N 07°51.1'W
0222-57 Station 1 #3—-CTD cast outboard to 140 m.  48°44.9°’N 07°51.5°’W
0315-30 Station 1 #4-NET cast outboard  48°45.7°’N 07°51.9'W
0330-0410 changing cable on CTD
0410 Set Course 253 T 48%°6.7’N 07°51.2'W
1000-12 Station 2 #1-HYPERPRO outboard  48°30.6’N 08°54.8’W
1025-1100 Station 2 #2—-CTD cast outboard 48°29.5’N 08°55.5’W
1114-29 Station 2 #3-Optics probe cast outboard 48°29.0’N 08°5.7°W
1330-44 CTD cast outboard for test purposes 48°25.5°’N  09°19.6’W
20/09/04 0000 Position Latitude 48°05.0’N  Longitude 11°16.4'W
0100 Station cancelled due to bad weather
1025-1130 Station 3 #1-CTD cast outboard to 1000 m. 48°02.7°'N 12°32.8°W
1835 MVP (Moving Vessel Profiler) deployed 48°03.4’N 13°11.7W
21/09/04 0000 Position Latitude 47°56.2’N  Longitude 14°25.6"W
0100 Hove to on station 4 — MVP hauled to surface
0109-37 Station 4 #1-CTD cast outboard to 152 m 47°54.8°'N 14°36.9'W
0149-0220 Station 4 #2-NET cast outboard 47°55.2’N 14°36.8'W
0226-0316 Station 4 #3—-CTD cast outboard to 300 m 47°55.4’N 14°36.7°'W
0326-45 Station 4 #4-NET cast outboard  47°55.5°’'N  14°36.7'W
0355-0400 Station 4 #5-NET cast outboard 47°55.5’N 14°36.7°'W
0500 MPV deployed  47°55.2’N 14°46.6"W Course 250 G
0520 Heavy roll — altered course to 270 G 47°54.1’N  14°50.5’W
0541 LOSS OF MVP FISH 47°53.94’'N 14°54.49°W
1000 Altered course t0 220 T 47°50.2’N  15°51.1'W
1115-1221 Station 5 #1-CTD cast outboard to 500 m 47°42.0’N 15°59.8’W
1237-1304 Station 5 #2-Optics Rig cast outboard 47°41.5’N 15°59.9'W

14
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22/09/04 0000 Position Latitude 46°18.0’N  Longitude 18°08.1'W
0205-33 Station 6 #1-CTD cast outboard to 150 m 45°%9.1’N 18°23.7°W
0240-58 Station 6 #2—-NET cast outboard 45°9.1’N 18°23.7’W
0305-51 Station 6 #3—-CTD cast outboard to 300 m 45°58.9’N 18°23.6"W
0357-0415 Station 6 #4-NET cast outboard 45°8.9’N 18°23.9’'W
0415 Set courseto 211 T 47°58.8’N  18°23.9’'W
1100-10 Station 7 #1-HYPERPRO outboard 44°56.0’N 19°14.1°’W
1113-1220 Station 7 #2—CTD cast outboard to 300 m 44°55.5’N 19°13.8"W
1117-1220 Station 7 #3-Optics Rig cast outboard  44°55.5’N  19°13.8’'W
1224 Setcourseto 200 T 44°55.2°’N  19°13.7’W
1620 TMS Fish recovered  44°12.2’N 19°31.9'W
1900 TMS Fish cast outboard 43°46.6’N 19°39.4'W

23/09/04 0000 Position Latitude 42°52.9’N  Longitude 19°47.4’W
0202-34 Station 8 #1-CTD cast outboard to 151 m 42°32.9°’N 19°50.3’'W
0211-43 Station 8 #2-NET cast outboard
0254-0314 Station 8 #3—-NET cast outboard
0322-0410 Station 8 #4—CTD cast outboard to 300 m 42°33.4’N 19°50.1’W
0322-40 Station 8 #5-NET cast outboard
0410 Setcourseto 186 T 42°33.7’N  19°50.1°’'W
1105-1232 Station 9 #1-CTD cast outboard to 300 m 41°22.5’N 20°00.7°W
1112-1204 Station 9 #2-Optics Rig cast outboard
1236 Set course t0 186 T 41°22.9’N  20°01.0°'W

24/09/04 0000 Position Latitude 39°13.2’N  Longitude 20°19.3’'W
0202-28 Station 10 #1-CTD cast outboard to 151 m 38°53.8’'N 20°21.1'W
0210-28 Station 10 #2-NET cast outboard
0237-0304 Station 10 #3-NET cast outboard
0306-56 Station 10 #4-CTD cast outboard to 301 m 38°53.6’N 20°21.2’W
0400 Set course to 186 T  38°53.5’N  20°21.4’W
1100-09 Station 11 #1-HYPERPRO outboard 37°38.8°’N 20°31.1'W
1115-1241 Station 11 #2—-CTD cast outboard to 1000 m 37°38.7’N 20°30.7’W
1116-1221 Station 11 #3-Optics Rig cast outboard
1248 Setcourseto 186 T  37°39.0’N 20°30.0'W

25/09/04 0000 Position Latitude 35°27.5’N  Longitude 020°48.9°'W
0203-39 Station 12 #1-CTD cast outboard to 150 m 35°06.0’N 20°51.1°’W
0208-37 Station 12 #2-NET cast outboard
0247-0307 Station 12 #3-NET cast outboard
0314-35 Station 12 #4-NET cast outboard
0325-0415 Station 12 #5-CTD cast outboard to 300 m 35°05.7’'N 20°50.9°'W
0415 Set courseto 186 T  35°05.6’N  20°50.6’'W
1100-12 Station 13 #1-HYPERPRO outboard 33°52.7°'N 21°00.4’W
1114-1209 Station 13 #2—CTD cast outboard to 500 m 33°52.7’N 21°00.3’W
1115-1207 Station 13 #3-Optics Rig cast outboard
1212 Set course t0 186 T  33°52.6’N  21°00.2’W
1800 altered course to 180 T  32°46.9’N  21°08.2°’W
2045 altered course to 161 T 32°14.2’N 21°07.2°’W

26/09/04 0000 Position Latitude 31°36.8’N  Longitude 20°52.5"W
0202-30 Station 14 #1-CTD cast outboard to 150 m 31°15.6°’N 20°43.0°'W
0210-31 Station 14 #2-NET cast outboard
0238-0300 Station 14 #3-NET cast outboard
0305-55 Station 14 #4-CTD cast outboard to 300 m 31°15.5’N 20°43.2’W
0400 Set courseto 130 T 31°15.5’N  20°43.2’W
0820 altered course to 122 T  30°42.8’N  19957.7°’W
1112-1233 Station 15 #1-CTD cast outboard to 1000 m 30°27.8’N 19°28.1'W
1113-1215 Station 15 #2-Optics Rig cast outboard
1236 Setcourseto 122 T 30°28.0’N  19928.3’'W

15




AMT15 Cruise Report

27/09/04 0000 Position Latitude 29°19.3’N  Longitude 17°19.6"W
0207-29 Station 16 #1-NET cast outboard
0218-42 Station 16 #2—CTD cast outboard to 150 m 29°07.7’N 16°58.0’W
0235-54 Station 16 #3-NET cast outboard
0258-0345 Station 16 #4-CTD cast outboard to 300 m 29°07.5’N 16°58.1’W
0301-17 Station 16 #5-NET cast outboard
0348 Set course to 122 T 29°07.3’N  16°58.3’'W
0840 altered course to 180 T  28°38.3’N  16°03.6’W
0917 altered course to 249 T 28°32.1’N 16°03.1°’W
1010-1436 PORT TIME - Santa Cruz de Tenerife
1448 Set Course 200 T 28°25.8’'N 16°13.9°'W
1614 altered course t0 212 T  28°08.7’N  16°20.7°'W
1700 altered course to 254 T 28°00.2’N  16°26.6’W
2116 Commenced ARGOS Buoy search 27°46.8’N 17°17.8°W
2145 Argos buoy found — recovering commences
2200 surface buoy and current meter aboard
2215 Cable parted at splice  27°47.5°’N 17°17.5°W
2215 Set Course 231 T

28/09/04 0000 Position Latitude 27°35.7’N  Longitude 17°31.8'W
0118 altered course to 208 T 27°27.0°’N  17°44.2°’W
1100 Station 17 #1-HYPERPRO outboard 25°47.9’N 18°42.2’W
1105-1207 Station 17 #2-CTD cast outboard to 500 m 25°48.1’N 18°42.2’W
1110-1209 Station 17 #3-Optics Rig cast outboard
1135 PES and Trace Meta Fishes cast outboard
1212 Set course t0 208 T 25°48.5’N  18°42.5°W

29/09/04 0000 Position Latitude 23°50.9’N  Longitude 19°49.6"W
0200-34 Station 18 #1-CTD cast outboard to 300 m 23°33.2’N 19°59.5’W
0206-31 Station 18 #2-NET cast outboard
0238-0301 Station 18 #3-NET cast outboard
0308-26 Station 18 #4-NET cast outboard
0315-0400 Station 18 #5—-CTD cast outboard to 300 m 23°33.4’N 19°59.6’W
0406 Set courset0 208 T 23°33.5’N 19959.5°W
1100-09 Station 19 #1-HYPERPRO outboard 22°27.6’N 20°37.1’W
1110-1223 Station 19 #2-CTD cast outboard to 500 m 22°27.6°’N 20°36.9°'W
1115-1205 Station 19 #3-Optics Rig cast outboard
1230 Setcourseto 208 T 22°27.6°’N 20°37.2°’W
1438 altered course to 112 T 22°06.6’N  20°49.0°’'W

30/09/04 0000 Position Latitude 21°29.8’N  Longitude 19°09.6’W
0203-28 Station 20 #1-NET cast outboard
0208-44 Station 20 #2-CTD cast outboard to 150 m 21°22.3'N 18°49.6"W
0234-0302 Station 20 #3-NET cast outboard
0330-0412 Station 20 #4-CTD cast outboard to 300 m 21°22.6°’N 18°50.1"'W
0412 Set course to 112 T 21°22.8’N  18°50.4’W
1200-13 Station 21 UP01 #1 -HYPERPRO outboard 20°51.9’N 17°27.5’W
1217-32 Station 21 UP01 #2 — Optics Rig cast O/B  20°51.9°'N 17°27.5°W
1217-40 Station 21 UP0O1 #3-CTDcast O/Bto50 m  20°1.8’N 17°27.6’W
1242 Set course to 008 T 20°51.8’N  17°27.7°’W
2100-33 Station 22 UP02 #1 —CTDcast O/Bto 60 m  22°14.4’N 17°14.0°'W
2133 Setcourset0 226 T 22°14.2°’N 17°14.0'W
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01/10/04 0204-29 Station 23 UP03 #1 — NET cast outboard
0209-37 Station 23 UP 03 #2 — CTD cast O/B to 150m  21°41.2’N 17°50.4’W
0240-0304 Station 23 UP03 #3 — NET cast outboard
0311-20 Station 23 UP03 #4— NET cast outboard
0325-0404 Station 23 UP 03 #5 — CTD cast O/B to 300m  21°41.6’N 17°49.6’W
0406 Setcourset0 226 T 21 41.6°’N 17 49.5°'W
1130-45 Station 24 UP04 #1 -HYPERPRO outboard 20°45.3’N 18°51.8’'W
1145-1257 Station 24 UP 04 #2 — CTD cast O/B to 1000m 20°45.5’N 18°51.9’W
1150-1257 Station 24 UP04 #3 — Optics Rig cast O/B
1300 Setcourseto 086 T 20°45.6’N 18°51.9°'W
1755-1845 Station 25 UP 05 #1 — CTD cast O/B to 500m 20°47.0’N 18°00.5’W
02/10/04 0224-34 Station 26 UP06 #1 — NET cast outboard
0229-48 Station 26 UP 06 #2 — CTD cast O/B to 50m  21°21.5’N 17°22.2°’W
0241-53 Station 26 UP06 #3 — NET cast outboard
0325-48 Station 26 UP 06 #4 — CTD cast O/B to 60m  21°21.3’'N 17°22.4’W
0354 Setcourseto 311 T 21°21.2°’N 17°22.4°'W
0950-1000 Stopped vessel to take surface samples 21°54.9’N 18°05.5’'W
1200-08 Station 27 UPQ7 #1 -HYPERPRO outboard 22°09.5’N 18°22.5’W
1210-1318 Station 27 UP 07 #2 — CTD cast O/B to 1000m 22°09.5’N 18°22.6’W
1212-15 Station 27 UPQ7 #3 — Optics Rig cast O/B
1318 Set courseto 081 T 22°09.4’N 18°22.6’W
1800-40 Station 28 UP 08 #1 — CTD cast O/B to 500m 22°16.4’N 17°29.9°W
1840 Set course t0 226 T 22°16.2’N  17°29.9°'W
03/10/04 0205-30 Station 29 UP 09 #1 — CTD cast O/B to 150m 21°18.2’N 18°34.8’'W
0207-46 Station 29 UP 09 #2 — NET cast outboard
0253-0311 Station 29 UP 09 #3 — NET cast outboard
0308-48 Station 29 UP 09 #4 — CTD cast O/B to 300m 21°18.4’N 18°35.6’W
0316-29 Station 29 UP 09 #5 — NET cast outboard
0348 Set course t0 226 T 21°18.5’N  18°35.8’'W
0840 Reduced Revs for Engine oil change 20°40.0’N 19°16.4'W
1042 Oil change completed — resumed full speed 20°27.2°’N  19°30.1'W
1200 Position Latitude 20°16.5N  Longitude 019°41.9'W
04/10/04 0000 Position Latitude 18°09.6N  Longitude 20°44.6’W
0200-20 Station 30 #1-NET cast outboard
0205-26 Station 30 #2-CTD cast outboard to 150 m 17°49.8’N 20°52.5’W
0229-51 Station 30 #3-NET cast outboard
0301-39 Station 30 #4-CTD cast outboard to 300 m 17°50.4’N 20°53.7"W
0342 Setcourseto 196 T 17°50.4’N 20°53.7’W
1102-1221 Station 31#1-Optics Rig cast outboard
1108-1220 Station 31 #2—CTD cast outboard to 1000m 16°34.1’N 21°13.3’W
1224 Setcourseto 193 T 16°34.4’N 21°13.6’'W
05/10/04 0000 Position Latitude 14°36.6N  Longitude 21°39.5’W
0200-26 Station 32 #1-CTD cast outboard to 150 m 14°18.0’N 21°45.2°W
0205-51 Station 32 #2-NET cast outboard
0257-0317 Station 32 #3—-NET cast outboard
0305-46 Station 32 #4-CTD cast outboard to 300m 14°17.7’N 21°45.6’W
0323-41 Station 32 #5-NET cast outboard
0348 Setcourseto 193 T 14°17.8’N 21°45.7"W
1100-06 Station 33 #1 -HYPERPRO outboard
1103-58 Station 33 #2-CTD cast outboard to 500 m 13°06.0’N 22°01.0’W
1106-1219 Station 33 #3-Optics Rig cast outboard
1219 Set course t0 193 T 13°05.9’N 22°01.4’W
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06/10/04 0000 Position Latitude 11°16.5N  Longitude 22°26.8’'W
0202-28 Station 34 #1-CTD cast outboard to 150m 10°59.9’N 22°30.5°’W
0205-24 Station 34 #2-NET cast outboard
0232-59 Station 34 #3-NET cast outboard
0308-49 Station 34 #4-CTD cast outboard to 300m 11°00.1’N 22°30.9°W
0354 Set course t0 193 T 11°00.0’N 22°31.0°'W
1100-08 Station 35 #1 -HYPERPRO outboard
1104-1218 Station 35 #2—-CTD cast outboard to 1000m 09°55.0’N 22°46.4’W
1113-1227 Station 35 #3-Optics Rig cast outboard
1230 Setcourseto 193 T 09°54.6°’N 22°47.1’W
07/10/04 0000 Position Latitude 08°07.6N  Longitude 23°09.9°'W
0201-40 Station 36 #1-CTD cast outboard to 150m 07°50.8’N 23°13.8’W
0206-15 Station 36 #2-NET cast outboard
0224-37 Station 36 #3—-NET cast outboard
0252-0312 Station 36 #4—-NET cast outboard
0317-0403 Station 36 #5—-CTD cast outboard to 300m 07°51.6’N 23°13.9’'W
0406 Setcourseto 193 T 07°51.7’N 23°13.9'W
1100-57 Station 37 #1-CTD cast outboard to 500m 06°51.9’N 23°26.3’W
1105-1200 Station 37 #2-Optics Rig cast outboard
1200 Set course t0 193 T  06°51.9’N 23°25.9’'W
08/10/04 0000 Position Latitude 05°02.3N  Longitude 23°51.4’'W
0201-23 Station 38 #1-CTD cast outboard to 150m 04°45.4’N 23°55.4’W
0205-24 Station 38 #2-NET cast outboard
0230-44 Station 38 #3—-NET cast outboard
0257-0326 Station 38 #4-NET cast outboard
0300-46 Station 38 #5-CTD cast outboard to 300m 04°45.9’N 23°54.6’W
0348 Set course t0 193 T 04°46.0’N 23°54.2°’W
0800-0938 SHIP BLACKS OUT onto emergency power 04°08.2°'N 24°03.5’W
0938 Set course to 193 T at 6.5 knots  04°08.9°’N  24°03.3’'W
1200 Position Latitude 03°55.7N  Longitude 024°06.7'W
09/10/04 0000 Position Latitude 02°42.8N  Longitude 24°23.2°’'W
0207-28 Station 39 #1-CTD cast outboard to 150m 02°30.5’N 24°26.1’W
0237-58 Station 39 #2-NET cast outboard
0308-35 Station 39 #3-NET cast outboard
0346-0430 Station 39 #4-CTD cast outboard to 300m 02°30.6’N 24°26.1’W
0430 Set course to 193 T at 6.5 knots  02°30.6’N 24°25.9'W
1100-1214 Station 40 #1-Optics Rig cast outboard
1111-1204 Station 40 #2—-CTD cast outboard to 500m 01°51.3’N 24°35.5’W
1218 Set course to 193 T at 6.5 knots 01°51.3’N  24°35.5’W
1500 Increased Speed to 8.5 Knots  01°35.3’'N  24°38.5°’W
10/10/04 0000 Position Latitude 00°19.6N  Longitude 24°55.3’'W
0203-26 Station 41 #1-CTD cast outboard to 150m 00°03.9’N 24°58.9’W
0215-39 Station 41 #2-NET cast outboard
0244-57 Station 41 #3-NET cast outboard
0302-42 Station 41 #4-CTD cast outboard to 300m 00°04.1’N 24°58.5’W
0305-30 Station 41 #5-NET cast outboard
0342 Set course to 193 T at 8.5 knots 00°04.1’N  24°58.3’W
0425 Altered course to 180 T  00°00.5’S 25°00.0'W
0840 Increased speed to full speed 00°35.4’S 25°00.0°'W
1100-08 Station 42 #1 -HYPERPRO outboard
1108-1208 Station 42 #2—CTD cast outboard to 500m 00°58.6’S 24°59.8’W
1115-1221 Station 42 #3-Optics Rig cast outboard
1224 Set course to 180 T  00°58.4’S 24°59.7°’W
1700-35 Hove to — to Salute King Neptune in fancy dress 01°45.2°S 24°58.6’W
11/10/04 0000 Position Latitude 02°48.7’S  Longitude 25°00.0°W
1100-1202 Station 43 #1-Optics Rig cast outboard
1105-1221 Station 43 #2—-CTD cast outboard to 1000m 04°38.9’S 24°58.8’W
1224 Set course to 180 T 04°38.6’S 25°00.0°'W
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12/10/04 0000 Position Latitude 06°31.1’S  Longitude 25°00.4’W
0202-28 Station 44 #1-CTD cast outboard to 150m 06°50.8’S 25°00.4’W
0207-32 Station 44 #2-NET cast outboard
0242-0303 Station 44 #3-NET cast outboard
0307-51 Station 44 #4-CTD cast outboard to 300m 06°50.8’S 25°00.7°’W
0310-29 Station 44 #5-NET cast outboard
0354 Set course to 180 T  06°50.8’S  25°00.9’'W
1105-1212 Station 45 #1-CTD cast outboard to 500m 08°04.0’S 24°59.9°W
1212 Set courseto 180 T  08°04.2’S 25°00.3’'W

13/10/04 0000 Position Latitude 10°06.3’S  Longitude 25°00.0°W
0205-28 Station 46 #1-CTD cast outboard to 150m 10°25.0’S 24°59.8’W
0209-30 Station 46 #2-NET cast outboard
0237-56 Station 46 #3-NET cast outboard
0258-0338 Station 46 #4-CTD cast outboard to 300m 10°24.5’S 24°59.6’W
0342 Setcourseto 180 T 10°24.3’S 24°59.9°'W
1100-09 Station 47 #1 -HYPERPRO outboard
1106-1230 Station 47 #2—-CTD cast outboard to 1000m 11°41.7°S 24°59.7°W
1116-1216 Station 47 #3-Optics Rig cast outboard
1236 Setcourseto 180 T 11°41.7’S 24°59.4°W

14/10/04 0000 Position Latitude 13°49.3’S  Longitude 24°59.8‘W
0203-26 Station 48 #1-CTD cast outboard to 150m 14°10.6’S 24°59.7’W
0209-46 Station 48 #2—-NET cast outboard
0253-0316 Station 48 #3—-NET cast outboard
0259-0339 Station 48 #4-CTD cast outboard to 300m 14°10.6’S 24°59.4’W
0321-42 Station 48 #5-NET cast outboard
0342 Set courseto 180 T 14°10.7°’S 24°59.3’W
1100-08 Station 49 #1 -HYPERPRO outboard
1104-58 Station 49 #2-CTD cast outboard to 500m 15°29.8’S 24°59.4’W
1110-1215 Station 49 #3-Optics Rig cast outboard
1218 Set course to 180 T 15°29.8’S 24°59.5°W
1519 TMS Fish recovered 16°01.3’S 25°00.0°'W
1545 TMS Fish re-deployed  16°04.0°’S 25°00.2°'W

15/10/04 0000 Position Latitude 17°36.4’S  Longitude 24°59.8 ‘W
0205-36 Station 50 #1-CTD cast outboard to 200m 17°57.2’S 25°00.0°W
0207-29 Station 50 #2-NET cast outboard
0238-58 Station 50 #3-NET cast outboard
0312-53 Station 50 #4-CTD cast outboard to 300m 17°56.9’S 24°59.7’W
0354 Setcourseto 180 T 17°56.8’S 24°59.7°W
1100-07 Station 51 #1 -HYPERPRO outboard
1105-1236 Station 51 #2—CTD cast outboard to 1000m 19°14.2’S 24°59.8’'W
1112-1214 Station 51 #3-Optics Rig cast outboard
1236 Setcourseto 180 T 19°14.0’S 24°59.8°'W
1704 Altered Course to 117 T 20°00.1’S 24°59.6’W

16/10/04 0000 Position Latitude 20°36.4’S  Longitude 24°59.8‘W
0200-38 Station 52 #1-CTD cast outboard to 250m 20°38.3’S 23°40.3’W
0206-29 Station 52 #2-NET cast outboard
0240-0301 Station 52 #3-NET cast outboard
0307-38 Station 52 #4-NET cast outboard
0314-51 Station 52 #5-CTD cast outboard to 300m 20°38.2°’S 23°40.1’W
0354 Set course to 117 T 20 38.2’S 2340.1’'W
1008-1346 Station 53 #1-CTD cast outboard to 5000m 21°02.3’S 22°50.1’W
1055-1146 Station 53 #2—Optics Rig cast outboard
1348 Set course to 117 T 21°02.7’S 22°50.3’W
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17/10/04 0000 Position Latitude 21°47.0’S  Longitude 21°16.5°'W
0203-0307 Station 54 #1-CTD cast outboard to 250m 21°55.2’S 20°58.9'W
0205-30 Station 54 #2-NET cast outboard
0239-0302 Station 54 #3-NET cast outboard
0330 Set course to 117 T 21°55.0’S  20°59.1°’W
1100-1200 Station 55 #1-CTD cast outboard to 500m 22°28.2°’S 19°49.5°W
1104-1209 Station 55 #2—Optics Rig cast outboard
1212 Set course to 117 T 22°28.4’S 19°49.2°W

18/10/04 0000 Position Latitude 23°24.8’S  Longitude 17°40.0‘W
0202-39 Station 56 #1-CTD cast outboard to 275m 23°33.9’S 17°30.2’W
0204-37 Station 56 #2-NET cast outboard
0244-0303 Station 56 #3-NET cast outboard
0311-0400 Station 56 #4-CTD cast outboard to 300m 23°33.7’S 17°29.9°W
0313-37 Station 56 #5-NET cast outboard
0400 Setcourseto 117 T 23°33.6°S 17°29.8°'W
1100-10 Station 57 #1 -HYPERPRO outboard
1105-1222 Station 57 #2—CTD cast outboard to 1000m 24°07.8’S 16°17.0°'W
1113-1206 Station 57 #3-Optics Rig cast outboard
1230 Setcourseto 117 T 24°08.0’S 16°16.8°'W

19/10/04 0000 Position Latitude 25°04.4’S  Longitude 14°15.9‘W
0207-44 Station 58 #1-CTD cast outboard to 250m 25°14.0’S 13°55.3’W
0210-30 Station 58 #2—-NET cast outboard
0236-56 Station 58 #3-NET cast outboard
0320-58 Station 58 #4-CTD cast outboard to 300m 25°14.1’S 13°54.6’W
0400 Setcourseto 117 T 25°14.1’S 13°54.4°W
1100-12 Station 59 #1 ~-HYPERPRO outboard
1104-1200 Station 59 #2—CTD cast outboard to 500m 25°47.2’S 12°43.8’'W
1117-1215 Station 59 #3-Optics Rig cast outboard
1218 Set course to 117 T 25°47.3’S 12°43.5°W

20/10/04 0000 Position Latitude 26°43.5’S  Longitude 10°40.2'W
0203-38 Station 60 #1-CTD cast outboard to 250m 26°53.1’S 10°20.2°’W
0204-26 Station 60 #2-NET cast outboard
0233-50 Station 60 #3—-NET cast outboard
0255-0327 Station 60 #4-NET cast outboard
0316-0400 Station 60 #5—-CTD cast outboard to 300m 26°52.7’S 10°20.0°W
0400 Set course to 117 T 26°57.0’S  10°19.9°'W
1100-15 Station 61 #1 -HYPERPRO outboard
1105-1222 Station 61 #2—-CTD cast outboard to 1000m 27°26.3’S 09°07.2°W
1120-1202 Station 61 #3-Optics Rig cast outboard
1224 Setcourseto 117 T 27°26.2’S 09°06.9’'W
2300 Position Latitude 28°20.1°’S  Longitude 007°08.4’W

21/10/04 0205-35 Station 62 #1-CTD cast outboard to 250m 28°35.0’S 06°34.3’W
0208-25 Station 62 #2—-NET cast outboard
0231-50 Station 62 #3-NET cast outboard
0306-50 Station 62 #4-CTD cast outboard to 300m 28°34.9’S 06°34.1’W
0350 Setcourseto 117 T 28°34.7’S 06°34.0°'W
1000-10 Station 63 #1 -HYPERPRO outboard
1007-55 Station 63 #2-CTD cast outboard to 500m 29°04.6’S 05°28.1°’W
1014-1118 Station 63 #3-Optics Rig cast outboard
1118 Set course to 117 T 29°04.0’S 05°28.5’W
1142 Altered Course to 148 T 29°08.5’S 05°23.1’W
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22/10/04 0000 Position Latitude 31°01.0’S  Longitude 04°01.0 ‘W
0103-31 Station 64 #1-CTD cast outboard to 200m 31°08.4’S 03°55.3’'W
0108-45 Station 64 #2—-NET cast outboard
0151-0208 Station 64 #3-NET cast outboard
0210-48 Station 64 #4-CTD cast outboard to 300m 31°07.8’S 03°55.8’W
0213-24 Station 64 #5-NET cast outboard
0248 Set course to 148 T 31°07.4’S 03°56.0°'W
1000-07 Station 65 #1 -HYPERPRO outboard
1002-1111 Station 65 #2—-CTD cast outboard to 1000m 32°16.4’S 03°04.6"W
1011-1115 Station 65 #3-Optics Rig cast outboard
1118 Setcourseto 148 T  32°16.9’S 03°04.4°W
1430 TMS Fish recovered 32°48.9’S 02°40.5‘W
1448 TMS Fish re-deployed ~ 32°50.5°’S 02°39.3’W
23/10/04 0000 Position Latitude 34°30.6’S  Longitude 01°22.8 ‘W
0109-38 Station 66 #1-CTD cast outboard to 150m 34°30.9’S 01°22.8’'W
0112-30 Station 66 #2—-NET cast outboard
0140-0201 Station 66 #3-NET cast outboard
0215-54 Station 66 #4-CTD cast outboard to 300m 34°31.3’S 01°22.5’W
0254 Setcourseto 148 T  34°31.4’S 01°22.4°W
0917 TMS Fish recovered 35035.3’S  00°32.0 ‘W
1000-10 Station 67 #1 —-HYPERPRO outboard
1005-55 Station 67 #2—CTD cast outboard to 500m 35°39.8’S 00°27.6’W
1015-1112 Station 67 #3-Optics Rig cast outboard
1112 Set course to 148 T 35°39.6’S 00°27.6’W
1254 TMS Fish re-deployed  35°54.4’S 00°17.9°'W
24/10/04 0000 Position Latitude 37°41.4’S  Longitude 01°06.9‘E
0102-29 Station 68 #1-CTD cast outboard to 150m 37°49.7°’S 01°13.6’E
0105-26 Station 68 #2—-NET cast outboard
0133-50 Station 68 #3—-NET cast outboard
0155-0206 Station 68 #4-NET cast outboard
0202-39 Station 68 #5—-CTD cast outboard to 300m 37°50.0’S 01°14.0’E
0242 Setcourseto 148 T 37°50.1’S 01°14.2°E
1000-05 Station 69 #1 -HYPERPRO outboard
1002-1117 Station 69 #2—CTD cast outboard to 1000m 39°01.0’S 02°11.7’E
1010-1108 Station 69 #3-Optics Rig cast outboard
1118 Setcourseto 148 T  39°01.1’S 02°11.7°’E
1708 Altered Courseto 090 T 39°59.8’S 02°59.1’E
25/10/04 0000 Position Latitude 40°00.1’S  Longitude 04°47.3‘E
0101-18 Station 70 #1-CTD cast outboard to 99m 40°00.1’S 05°00.9’E
0106-24 Station 70 #2-NET cast outboard
0133-0215 Station 70 #3—CTD cast outboard to 300m 40°00.2’S 05°00.9’E
0218 Set course to 090 T 40°00.1’S 05°01.0’E
1005-1112 Station 71 #1-CTD cast outboard to 500m 39°59.9’S 06°53.8’E
1025-1102 Station 71 #2-Optics Rig cast outboard
1112 Set course to 090 T 40°00.0’S 06°53.9°’E
2354 Hove to awaiting station deployment time  40°00.1’S 10°00.0’E
26/10/04 0103-46 Station 72 #1-CTD cast outboard to 300m 40 00.9’S 10 01.8’E
1010-32 Station 72 #2-NET cast outboard
0148 Set course to 048 T 40°00.9’S 10°02.3’E
1200 Position Latitude 38°45.4’S  Longitude 011°46.1’E
27/10/04 0000 Position Latitude 37°12.2’S  Longitude 013°55.3‘E
0617 PES and TMS Fish inboard END OF SCIENCE 36°27.0°S 14°57.7'E
1200 Position Latitude 35°48.9’S  Longitude 015°49.6’E
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Autotrophic community structure and dynamics

TiM ADEY (TA), ANNA HICKMAN (AH), ABIGAIL PATTENDEN (AP)
Southampton Oceanography Centre

WiLLIAM BALCH (WB)
Bigelow Laboratory for Ocean Sciences

LORRAINE HAY (LH)
Plymouth Marine Laboratory

Cruise Objectives

1. Continued collection of core AMT measurements (chlorophyll a, primary production, pigments,
phytoplankton identification, particulate organic carbon and dissolved organic carbon, nitrogen
and phosphorus) [TA, WB, LH, AH, AP].

2. A basin scale investigation of mineralisation (inorganic carbon) rates in relation to community
structure, and standing stocks [TA, WB, AH].

3. Investigation of photosynthetic parameters derived from traditional carbon-14 photosynthesis vs.
irradiance incubations and those derived from discrete fast-repetition-rate-fluorometer (FRRF)
measurements [AH].

4. Deployment of a new phycoerythrin fluorometer (Cyclops-7) provided by Turner Designs to
detect cyanobacteria.

5. Collection of underway (approximately every 3 hours) samples for analysis of chlorophyll,
phytoplankton pigments, particulate organic carbon (POC), particulate inorganic carbon (PIC),
coccolith enumeration and biogenic silica concentration (BSi). The purpose of these samples was
to provide an assessment of the inorganic and organic particles in surface water, along with indices
of community composition).

6. Operation of an along-track flow-through system from the ship’s non-toxic seawater system to
characterise the hydrographic and bio-optical nature of the water.

7. Water-leaving radiance measurements in the visible and near infra red taken from the bow of the
ship, for characterizing the particulate content of the seawater, and comparison to NASA’s
SeaWiFS and MODIS ocean colour satellites.

Methods

Chlorophyll, pigments, Lugols / Formalin and POC/N: From the five main light depths, samples
were collected for chlorophyll determination (acetone extraction), pigment composition (High-
Perfomance-Liquid-Chromotography after Barlow et al., 1997a,b), particulate organic carbon and
nitrogen concentration and duplicate water samples preserved with 2% acidic Lugol's solution and 4%
buffered formalin for species identification. Chlorophyll measurements were made onboard with a
TD-700 Turner Designs fluorometer, calibrated with fresh chlorophyll a standard (Sigma, UK) in 90%
acetone and set up to measure chlorophyll a in the presence of chlorophyll b following Welschmeyer
(1994) [TA, WB, LH, AP].

Dissolved Organic Carbon, Nitrogen and Phosphorus: Water samples were collected from the five
main light depths during the pre-dawn CTD cast. Duplicate samples for DOC were collected in glass
ampoules, preserved with 5 x | 2M hydrochloric acid and flame-sealed using a handheld butane-gas
torch. Samples for DON and DOP were collected in 50-ml plastic screw-top containers and frozen at -
20°C. Analysis will follow the methodology of Knap et al., (1996) [TA, AP].
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Particle Absorbance (PABS): Water samples (1 - 3 I) were collected from the five main light depths
during the pre-dawn CTD cast and filtered through 25 mm diameter Whatman GF/F filters, placed in
small petri-dishes and stored at -80°C. Analysis will follow the methodology of Tassan et al., (1995)
in association with Dave Suggett (University of Essex) [LH, AP].

Carbon fixation (PP): Water samples (3 light, 3 dark) from 5/6 light depths in the water column were
collected, spiked with 20 pCi **C-labelled sodium hydroxide (NaHCOs) and incubated over a
daylight period (dawn to dusk, typically 10 - 12 hrs) in simulated in-situ incubators cooled with either
sea-surface water or chilled freshwater to in-situ temperatures +/-3°C. Samples were filtered onto 0.2
mm 47 mm diameter polycarbonate filters under gentle vacuum (<200 mbar) and fumed for 30
minutes over concentrated hydrochloric acid in a desiccator. After fuming samples were placed in 6-
ml pony vials with 5-ml of Optiphase HiSafe 3 or Ultima Gold and activity counted in a TriCarb
3100TR low activity liquid scintillation counter (LSC) onboard. At two depths (55% and 1% of Eo)
samples were first gravity filtered through 2 mm 47 mm diameter polycarbonate filters and then
sequentially filtered through 0.2 mm filters with both filters fumed and counted separately. In
addition, 15 samples (plus three dark) from the surface (55% Eo) and fluorescence maximum (typically
1% Eo) were collected, spiked with 20 uCi **C labelled sodium hydroxide (NaH**CO3) and incubated
along a light gradient to produce photosynthesis v irradiance (PvsE) curves for analysis of
photosynthetic parameters. After 2 hours samples were removed, filtered through 0.2um 47-mm
polycarbonate filters, fumed and counted in the TriCarb LSC onboard. Absolute light levels within
the incubator were measured within the sample chamber using a Biospherical Instruments QSL-2000
47t PAR sensor. Stock solutions were prepared daily with fresh filtered seawater and checked by
addition of 100 pl of stock solution to 9.9 ml Carbosorb and LS counting of ten 100 pl replicates from
this mixture in 5 ml PermaFluor E+: coefficient of variance for replicate standards was <2% [TA,
AH]. Stock solutions were prepared daily with fresh filtered seawater and checked by addition of 100
pl of stock solution to 9.9 ml Carbosorb and LS counting of five 100 pl replicates from this mixture in
5 ml PermaFluor E+: coefficient of variance for replicate standards was <2% [TA, AH].

Calcification (Ca'*COs): (after Balch et al., 2000): Water samples (3 light, 1 dark) from 3 light
depths were collected, spiked with 80 pCi **C-labelled sodium hydroxide (NaH*COs3) and incubated
identically to samples for PP (see above) for a duration of 24 hours. Samples were filtered onto 0.2
pm (later 0.4 um) 47 mm diameter polycarbonate filters under gentle vacuum and placed in pony vials.
Filter cups, frits and forceps were thoroughly rinsed with fresh filtered seawater after filtration of a
sample and between samples to remove any contamination from labelled dissolved inorganic carbon
(DI*C) Following filtration a septum and bucket were attached to each vial. Inside the bucket, a GFA
filter soaked with 200 pl of a polyethylamine (PEA) was placed to collect **C-labelled CO,. Using a
small gauge syringe, 1 ml of a 1% phosphoric acid was injected past the bucket into the bottom of the
vial and the samples were left for a minimum of 24 hours: acidification of the polycarbonate filter
causes the conversion of *C labelled inorganic carbon (PI**C) to be released as **CO, which is trapped
by the PEA onto the GFA filter. After the samples have equilibrated, the septums were removed, the
bucket (with GFA) placed in a fresh pony vial and 4 ml of Optiphase Hisafe or Ultima Gold was
added to both the polycarbonate containing vial and the GFA containing vial. Samples were counted
in the TriCarb 3100TR low activity liquid scintillation counter (LSC) onboard [TA, AH].

Particulate Inorganic Carbon: A 1 litre sample of seawater was taken from between 6-8 depths and
was vacuum filtered onto 0.45um polycarbonate filters. The filters were rinsed with potassium
tetraborate buffer and stored in centrifuge tubes at room temperature. Upon returning to Southampton
Oceanography Centre the samples will be analysed using ICPAES [TA, WB].

Coccolithophore composition (SEM): Between 500ml and 2 litres of seawater was filtered onto
0.4um polycarbonate filters for each of the five light depths. These filters will be analysed upon
return to SOC using a LEO scanning electron microscope [TA, AP].
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Coccolithophore composition (Light microscopy):Microscope enumeration of coccolithophores and
coccoliths was done by filtering a 50 -150 ml water sample through a Millipore HA filter, rinsed with
borate buffer, and frozen in a petri dish until counted (Haidar and Thierstein 2001; Haidar et al.,
2000). Back in the laboratory, the filter will be placed on a glass microscope slide, and 60°C Canada
Balsam placed on top of the filter, followed by a cover slip. The clarified filter will be examined with
an Olympus BH2 microscope equipped with polarization optics. Birefringent coccoliths and plated
coccolithophores will then be counted. For statistical reasons, 200 coccoliths or cells will be counted
from each sample, when available.

Biogenic Silica (BSi): A 500mI-1250ml sub-sample of seawater was taken for the analysis of BSi
from 6-8 sampling depths. These depths always included the six light regime depths and for dawn
casts two additional sub-euphotic depths were added, particularly if the water column was clear. The
sample was vacuum-filtered onto 45mm 0.4 um polycarbonate filters. These were then stored in small
petri dishes at —20°C for analysis back at Southampton Oceanography Centre (SOC). At the SOC, the
BSi will be dissolved with 2.5ml sodium hydroxide. This solution will be neutralised with 0.1mol I™
hydrochloric acid, and concentrations will be determined using a flow autoanalyser [WB].

Photosynthetic parameters via FRRF: Discrete samples were collected from six light depths for
laboratory Fast Repetition Rate Fluorometer (FRRF) measurements.  Such complementary
measurements were likely to be very important given the ambiguity in interpretation inherent with in
situ FRRF data, and for analysis in conjunction with physiological parameters derive from the **C
PvsE method. Samples were collected in every pre-dawn cast from the CTD rosette and quickly
transferred to a controlled temperature laboratory on the ship. Samples were allowed to dark
acclimate for >30 minutes before being placed in the dark chamber attached to the optical head of an
FRRF in the Controlled Environment laboratory, cooled to in situ temperature. Blanks for these
experiments were generated by filtering the sample through a 47mm GF/F followed by a 0.2 um
polycarbonate filter. The filtrate was then analysed using the FRRF set at the same gain as the sample
run [AH].

Flow-through bio-optical system

This system operates semi-continuously, every 4 minutes it measures temperature, salinity,
chlorophyll fluorescence, total backscattering at 543nm (bbtot), acidified backscattering (bbacid;
backscattering of the seawater suspension after the pH has been lowered to dissolve calcium
carbonate), acid labile backscattering (bb’; the difference between the bbtot and bbacid), absorption
and attenuation at 9 visible wavelengths (made every 2 minutes), absorption and attenuation at 9
visible wavelengths after water was routed through 0.2um filters (during intervening 2 minute
segments). [WB]

Above-Water Radiance Measurements

In order to check the PIC algorithm performance, free of atmospheric error, water-leaving radiance,
sky radiance and downwelling irradiance were measured from the bow of the RRS Discovery using a
Satlantic SeaWiFS Aircraft Simulator (MicroSAS). The same wavelengths used in the 2-band and 3-
band calcite algorithms were measured with the MicroSAS. The system consists of a down-looking
radiance sensor and a sky-viewing radiance sensor, both mounted on the bow. A downwelling
irradiance sensor was mounted far from any potentially shading structures, on the tallest mast of the
RRS Discovery. These data were then used to estimate normalized water-leaving radiance as a
function of wavelength. The radiance detector was set to view the water at 40° from nadir as
recommended by Mueller et al. (2003b). Sensors were rinsed daily with MilliQ water in order to
remove salt deposits and any dust. The water radiance sensor was able to view over an azimuth range
of ~270° across the ship’s heading with no contamination from the ship’s wake. The direction of the
sensor was adjusted constantly to view the water 120° from the sun's azimuth, to minimize sun glint.
This was done using a computer-based system that calculated the sun’s azimuth angle relative to the
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ship’s heading and elevation constantly. The system used a GPS to estimate the direction of the ship
when underway. When on station, a compass on the bow was used to estimate ships direction,
correcting for magnetic declination and variance. Pitch and roll sensors provided a means to filter out
any measurements made from sub-optimal viewing geometries due to ship’s roll. Depending on the
ships course, the computer controlled a stepping motor that turned the sensors to the proper viewing
angle. Protocols for operation and calibration were performed according to Mueller (Mueller et al.,
2003a,b,c). Before 1000h and after 1400h local time, data quality was poorer as the solar elevation
decreased. Post-cruise, the 16Hz data will be filtered to remove as much residual white cap and glint
as possible (we accept the lowest 5% of the data). When the ship was stopped on station,
measurements will also be made. A plaque calibration was performed daily (using a 10% spectralon
plaque) to check for instrument drift. [WB]

Description of measurements made

During AMT15 underway samples were collected about every 3-6 hours for particulate inorganic
carbon and biogenic silica, particulate organic carbon and nitrogen, chlorophyll a and (occasionally)
pigments. Water-column sampling during AMT15 concentrated around collection of the main core
measurements from 6 light depths from the predawn CTD cast (~0200 — 0400h local time). BSi, PIC
and cell count measurements were made on 8 depths from the 0200 cast, typically to 300m depth. The
same measurements were made from a reduced set of depths from the late morning 'optics' cast
(1100h local time).

(a) Underway

Table 1. Ships time, measurement(s) collected and personnel responsible each day of the cruise.

Time (local) | Measurement(s) Person(s) responsible

0200 Morning CTD

0700 PIC, BSi, POC, PON, cell counts, Chl (HPLC) AP, WB

1100 PIC Optics cast

1400 PIC, BSi, POC, P