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2. Tasks of the principal investigators

BMM: To provide underway measurements of salinity, temperature, relative fluorescence, ship track
and meteorological parameters. To perform CTD casts with temperature, salinity, dissolved oxygen
and optical sensors at stations along the NW Iberian shelf (OMEX II sections) and in the vicinity of
La Chapelle Bank (Gulf of Biscay).

GEOMAR: To collect water samples for the determination of 8’0 and a13C on TC02 at stations along
OMEX II sections.

IIM: To investigate primary production along the NW Iberian shelf in relation to light quantity and
quality, phytoplankton communities and chlorophyll content. To determine light absorption by
phytoplankton, photosynthetic pigments and detrital material along the NW Iberian shelf.
Methods. 14C PvI curves using short time incubations, phytoplankton counts on samples preserved in
lugol’s iodine. Epifluorescence scans to identify cyanobacteria, autotrophic picoflagellates and
nanoflagellates. Light attenuation measurements from spectroradiometer at air irradiance, sea surface
ii-radiance and 5, 10, 15, 20, 30, 40, 50 and 60m depths . Chlorophyll content measured
fluorometrically using acetone extraction on GF/F  filters. Absorption by photosynthetic pigments
measured with a fluorescence spectrophotometer. Absorption by particulate and detrital components
measured with a spectrophotometer. Calibration of light absorption from light attenuation.

’

ULB: To determine the vertical distribution of nutrients (N03/N02,  P04, Si) and chlorophyll at stations
along the OMEX II sections and in the vicinity of La Chapelle Bank (Gulf of Biscay). To investigate
primary production and the phosphorus cycling in relation with nutrient dynamics, light dependency
and size fractionation. To characterise suspended matter by its composition and assess sources,
biogeochemical behaviour and fate of particulate material in the area investigated.
Methods: Unfiltered nutrient samples have been collected at each sampling stations during the Belgica
cruise. Four sets of samples were obtained. The first one was kept frozen to be analysed at ULB for
N03iN02 and P04. The second set was stored at 4°C to be determined for dissolved Si in the lab. The
third and fourth set were analysed on board manually for dissolved phosphate and silica. At stations 6
and 9, water samples were filtered with 0.4 pM Nuclepore membrane for intercalibration exercise
among IIM, PML, ULB and VUB. Chlorophyll samples (about 250 ml) in the upper 100-200 meters
were filtered with GF/F  filters at each station. They have been kept frozen and will be analysed back
on land. Incubation experiments on the incorporation of phosphorus using carrier-free H332P04  were
conducted under various conditions in incubators maintained at the temperature of surface seawater.
The influence of light intensity were investigated by carrying out incorporation experiments under
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artificial light gradient (O-600 pE m-* s). Samples were also incubated under dark conditions to
estimate the importance of photosynthetic versus non-photosynthetic activity. The contribution of
nonbiotic processes, such as adsorption, to the 32P uptake was evaluated by the addition of sodium
aside which inhibits the biological activity. The contribution of the heterotrophic bacteria to the
assimilation of phosphorus was investigated by conducting experiments with antibiotics. A mixture of
polymixin and streptomycin was added to the same water samples to inhibit the bacterial activity and
incubated under both constant light and dark conditions. Production measurements with 14C were also
conducted in parallel whenever possible to compare the rates of uptake of both carbon and
phosphorus. Two size fractions, > 2pm and 0.2 - 2 pm, were obtained by successive filtration after
incubation through Nuclepore filters. Particulate matter was collected by in-situ filtration of large
volumes of sea water at various depths using the Stand Alone Pumps (SAPS) where a polypropylene
filter holder was housed directly on top of the pump. Nucleopore filters of 293 mm diameter and 0.4
pm porosity were used. Filters are kept frozen until analysis. Suspended matter will be analysed for
major and trace elements. They include Al, Si, Fe, Na, K, Mg, Ca, Mn, Cr, Co, Ni, Cu, Zn, Cd and Pb.
Particulate material was also sampled by continuous centrifugation of surface waters (-3m), generally
between fixed stations, and will be analysed for the metals mentioned above in addition to particulate
organic carbon.

Ulg: To provide underway measurements of pC02, pH and dissolved oxygen using a data acq&ition
system connected to the sea water circuit of the Belgica and discrete measurements of total alkalinity
(Talk) in subsurface waters. To determine vertical profiles of pH, TAlk and dissolved oxygen at
stations along the OMEX II sections and in the vicinity of La Chapelle Bank. To investigate
phytoplankton speciation in the water column using both the seawater circuit of the Belgica and
Niskin samples.

VUB: To provide underway measurements of NO3/NO2  and dissolved Si using a data acquisition system
connected to the sea water circuit of the Belgica To determine vertical profiles of NO3/NO2,  NH4,
urea and dissolved Si at stations along the OMEX II sections and in the vicinity of La Chapelle Bank.
To investigate the importance of new versus regenerated production in surface waters with respect to
nutrient dynamics and remineralisation of NH4. To determine the N-isotopic ratio a15N in surface
suspended matter collected by centrifugation.
Methods: 15N03 and 15NH4  PvI curves using short time incubations and an artificial light gradient up
to 600 pE m-*  s-‘. 15N03, l5
S-‘. 15N03,

NH4 and “N-urea uptake experiments with a contant light of 200 pE m-
15NH4 uptake kinetics at 200 pE m-* s-’

inhibition of nitrate uptake by ammonium.
to assess Michaelis-Menten parameters and

“NH4 isotope dilution experiments to assess the rate of
ammonification. All incubation experiments were carried out during 6-8 hrs in an incubator
thermostated with running surface seawater. Particulate nitrogen, collected on Wathmann GF/F
filters before and after incubation, were dried at 50°C and stored in polystyrene Petri dishes until
analysis of “N abundance and concentration in the home lab. Unfiltered nutrient samples from CTD
water bottle were determined on board: NO3/NO2  and dissolved Si with a Technicon Auto Analyser II,
NH4 and urea with manual calorimetric methods. Suspended particulate matter was collected by
continuous flow centrifugation. Sampling was made either at fixed stations or while steaming between
two stations. Samples were collected in the centrifuge body and immediately deep frozen until a15N
analysis in the home lab.

3. BG9714 leg B: Bordeaux (WO6) to Vigo (20/06/1997).

Objectives: Underway measurements and intercalibration station with RRS Charles Darwin

Principal investigators: BMM, BODC, ULB, Ulg and VUB

Time schedule (GMT):
18106197 08:OO
18106197 12:16
18106197 15:25
18/06/97 18:30
18/06/97 21:40

Depart Bordeaux
Pilot departs at the mouth of the Gironde
Non-toxic supply switched on
Fluorometer maintenance completed
Check on fluorometer data reveals sensible, if negative signal since completion
of maintenance

19/06/97 07:55 On shakedown station (station 00)
19/06/97 08:OO CTD cast OOA commenced
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19/06/97 08:45
19/06/97 09:os
i 9106197 12:30
19/06/97 1509

CTD data stream ceased at 262m on the upcast
CTD inboard

20/06/97 02:oo
20/06/97 03:oo
20/06/97 03:15
20/06/97 03:38
20/06/97 04:25
20/06/97 07:oo
20/06/97 07:43
20/06/97 08:OO

CTD problem identified as a blown fuse in the deck unit
Fluorometer flow rate increased from 20 to 50 l/hour. Spike to -1.7 during
change but signal before and after change was the same (-2.5).
CTD discovered to be non-operational (faulty sea cable connection to CTD)
Rendez vous with RRS Charles Darwin
CTD operational but problems with the winch
CTD cast ICl commenced
CTD inboard
Sample exchange
Non-toxic supply
Docked in Vigo

Data sets (see Innexes)

with Darwin
switched off

BMM:

ULB:

ULg:

VUB:

Underway navigation, bathymetry, thermosalinograph, fluorometer and met package. Underway
discrete salinity and chlorophyll. CTD profile data. Water bottle salinities. *

Discrete underway N03/N02,  P04, Si and chlorophyll. CTD water bottle P04, N03/N02, Si and
chlorophyll.

Continuous underway pCOZ, pH and dissolved oxygen. Discrete underway dissolved oxygen and
TAlk. CTD water bottle oxygen, pH and TAlk.

CTD water bottle N0JN02,  Si, NH4 and urea

4. BG9714 leg C: Vigo (21/06) - Vigo (30/06:1997)

Objectives: Biogeochemical survey of the are 41°-42’N,  9”-10.5”W. Second cruise in a serie of three
cruises to survey the region during the upwelling season. Other cruises by RRS Charles Darwin and R.V.
Pelagia.

Principal investigators: BMM, BODC, GEOMAR, IIM, IST, ULB, Ulg and VUB

Time schedule (GMT).
21/06/97 08:OO
2 l/06/97 08:30
21/06/97 11:09
2 l/06/97 11:23
2 l/06/97 12:52
2 l/06/97 13:12
2 l/06/97 15:23
2 l/06/97 15:51
2 l/06/97 17:38
2 l/06/97 18:58

2 l/06/97 20:49
2 l/06/97 22:02
22/06/97 02:45

22106197 02:59
22106197 04:38
22106197 04:55
22106197 06:28

22106197 06:48
22106197 07:28
22106197 07:3 1
22106197 07:35

Sailed from Vigo
Non-toxic supply switched on

.

Cast 01 A commenced. CTD profile only. Start of section 02T.
Cast 0 1A inboard
CTD Cast 02A commenced. Biogeochemical parameter sampling.
Cast 02A inboard. Bottle 7 failed to close.
Cast 03A commenced. CTD profile only.
Cast 03A inboard
Cast 04A commenced. CTD profile only.
Cast 04A inboard. Bottle 7 failed to close. Spring adjusted. Cable drive adjusted
on the winch with 1250m wire out.
Cast 05A commenced. CTD profile only.
Cast 05A inboard. Section 02T completed.
CTD Cast 06A commenced. Biogeochemical parameter sampling. Start of
section 02s.
Cast 06A inboard.
CTD Cast 07A commenced. Biogeochemical parameter sampling.
Cast 07A inboard.
CTD Cast 08A commenced. Biogeochemical parameters plus water for
production experiments.
Cast 08A inboard.
SBE19 light profile 9714L08A commenced.
Light profile completed.
IIM spectral radiometer profile (IIMPO 1) commenced.
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22106197 07:50
22106197 08:22

22106197
22106197
22106197
22/06/97
22106197
22/06/97
22/06/97
22/06/97
22/06/97

\
22106197
22106197
22106197
22106197
23/06/97
23/06/97
23/06/97
23/06/97
23/06/97
23/06/97
23106197
23106197
23106197
23/06/97
23106197

08:34
08:59
09:04
12:02
12:26
12:40
12:56
14:03
14:12
16:39
17:58
20:58
21:14
03:59
04:14
05:05
06120
07:28
07:50
07:58
08:lO
08:15
08:30
13:03

23/06/97 13:25
23/06/97 13:30
23/06/97 13:46
23/06/97 16:02

23106197 16:21
23/06/97 16:48
23/06/97 16:56
23106197 18:12
23/06/97 18:29
23/06/97 20:24
23106197 21:19
23106197 23:23
24106197 00:3 1
24106197 04:53
24106197 04:59
24/06/97 06:17
24/06/97 06:29
24106197 07:39

24106197 07:58
24/06/97 08:02
24106197 08:lO
24/06/97 08:20
24106197 08:37
24106197 10:15
24/06/97 10:40
24/06/97 11:57
24106197 13:oo
24/06/97 13:15
24106197 13:28
24106197 13:41

Spectral radiometer profile completed.
CID cast 08B commenced. Shallow cast for additional water for production
experiments.
Cast 08B inboard.
SBE19 light profile 9714L08B commenced.
Light profile completed.
CTD cast 09A commenced. Biogeochemical parameter sampling.
Cast 09A inboard.
IIM spectral radiometer profile (IIMP02) commenced.
Spectral radiometer profile completed.
CTD cast 09B commenced. Water for IIM production experiments.
Cast 09B inboard.
CTD cast 10A commenced. Biogeochemical parameter sampling. Deep cast.
Cast 10A completed. 200m (position 9) bottle failed to close.
CTD cast 10B commenced. Biogeochemical parameter sampling. Shallow cast.
Cast 10B inboard.
CTD cast 12A commenced. Biogeochemical parameter sampling. Shallow cast.
Cast 12A inboard.
CTD cast 12B commenced. Biogeochemical parameter sampling. Deep cas;
Cast 12B inboard.
CTD cast 12C commenced. Production experiment water collection.
Cast 12C inboard.
SBE19 light profile 9417L12A commenced.
Light profile completed.
IIM spectral radiometer profile (IIMP03) commenced.
Spectral radiometer profile completed. Section 02s completed.
Station V 1. IIM production station between sections 02s and 02R. CTD cast
V 1A commenced. Production water plus some biogeochemical samples.
Cast Vl completed.
IIM spectral radiometer profile (IIMP04) commenced.
Spectral radiometer profile completed.
Starting section 02R. CTD cast 14A commenced. Biogeochemical samples plus
production experiment water.
Cast 14A completed.
SBE19 light profile 94 17L 14A commenced.
Light profile completed.
CTD cast 15A commenced. Profile only.
Cast 15A completed.
CTD cast 16A commenced. Profile only.
Cast 16A completed.
CTD cast 17A commenced. Profile only.
Cast 17A completed. Section 02R complete.
Starting section 024. CTD cast 18A commenced. Profile only.
Cast 18A completed.
Cast 19A commenced. VUB/ULB production water.
Cast 19A completed.
Cast 19B commenced. Biogeochemical sampling plus water for IIM production
experiment.
Cast 19B completed.
SBE 19 light profile 94 17L 19A commenced.
Light profile completed.
IIM spectral radiometer profile (IIMPOS) commenced.
Spectral radiometer profile completed.
CTD cast 20A commenced. Profile only.
Cast 20A completed.
CTD cast 2 1A commenced. Profile only.
Cast 2 IA completed.
CTD cast 21B commenced. Water collection for IIM production experiment.
Cast 21B inboard.
IIM spectral radiometer profile (IIMP06) commenced.
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24106197 13:52
24/06/97 16:42
24106197 17:43
24106197 23:31

24/06/97 23:45
25/06/97 04:o  1
25/06/97 04:18
25106197 OS:12
25106197 05:27
25106197 07:35

25106197 08:02
25/06/97 08:07
25106197 08:20
25106197 08:30
25106197 08:4 1
25/06/97 11:07
25106197 12:37
25/06/97 12:55
25106197 13:12
25/06/97 13:41

25106197 13:57
25106197 14:40

25/06/97
25106197
25106197
25/06/97

25106197
25/06/97
25/06/97
26106197
26/06/97
26106197
26106197
26106197

14:57
16:30
16:45
17:38
18:05
17:55
19:40
19:55
01:08
02:30
03:24
03:36
04:13

26106197 04:26
26106197 09:33

26106197 09:57
26/09/97 09:57
26/06/97 lo:08
26106197 10:12
26106197 lo:25
26/06/97 12:13
26106197 12:57
26106197 13:53
26106197 14:56
26106197 14:57
26/06/97 15:14
26106197 16:52
26106197 17:50
26106197 19:48
26106197 20:45
27/06/97 02:4 1
27106197 02:47

Spectral radiometer profile completed.
CTD cast 22A commenced. Profile only.
Cast 22A inboard. Section 02Q completed.
Start of section 02P (station 23 not occupied). CTD cast 24A commenced.
Biogeochemical sampling.
Cast 24A completed.
CTD cast 25A commenced. Water for ULBNUB production experiments.
Cast 25A completed.
CTD cast 25B  commenced. Biogeochemical sampling.
Cast 25B completed.
CTD cast 26A commenced. Biogeochemical sampling and water for IIM
production experiments.
CTD cast 26A completed.
SBE 19 light profile 97 14L26A  commenced.
Light profile completed.
IIM spectral radiometer profile (IIMP07) commenced.
Spectral radiometer profile completed.
CTD cast 27A commenced. Biogeochemical sampling. Deep cast. v
Cast 27A completed.
IIM spectral radiometer profile (IIMP08) commenced.
Spectral radiometer profile completed.
CTD cast 27B commenced. Biogeochemical sampling (shallow cast) plus water
collection for IIM production experiment.
Cast 27B completed.
SAP deployment SAP1 commenced. Pumps at 20m and 50m operating from
15:05  to 16:05.
SAP deployment complete.
SAP 1 recovery commenced.
SAP 1 recovery completed.
SAP deployment SAP2 commenced. Pumps at 1OOm and 200m operating from

to 19:40.
SAP deployment complete.
SAP2 recovery commenced.
SAP2 recovery completed.
CTD cast 29A commenced. Biogeochemical sampling deep cast.
Cast 29A completed.
CTD cast 29B commenced. Biogeochemical sampling shallow cast.
Cast 29B completed.
CTD cast 29C commenced. Water collection for ULB/VUB  production
experiments.
Cast 29C inboard. Section 02P completed.
Section 020 started. CTD cast 31A commenced. Biogeochemical sampling and
water for IIM production experiment.
Cast 3 IA completed.
IIM spectral radiometer profile (IIMP09) commenced.
Spectral radiometer profile completed.
SBE19 light profile commenced.
Light profile completed.
CTD cast 32A commenced. Profile only.
Cast 32A inboard.
CTD cast 33A commenced. Profile plus water for IIM production experiment.
Cast 33A completed.
IIM spectral radiometer profile (IIMPl 0) commenced.
Spectral radiometer profile completed.
CTD cast 34A commenced. Profile only.
Cast 34A inboard.
CTD cast 35A commenced.
Cast 34A inboard. Section 020 completed.
Section 02N started. CTD cast 36A commenced. Profile only.
Cast 36A completed.
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27106197 03:39
27106197 0356
27106197 0502
27106197 05:16
27106197 07:oo

27/06/97 08:20
27106197 08:45
27106197 08:56
27106197 08:57
27106197 09:lO
27106197 09:13
27106197 09:2 1
27/06/97 09:45

27106197 11:12
27106197 13:lO

27106197 13:31
27106197 13:35
27106197 13:52
27106197 13:55
27106197 14:ll
27/06/97 14:14
27106197 14:24
27106197 17:09
27106197 18:17
27106197 21:35

27106197 23:03
28106197 01:40

28/06/97 02:59
28106197 03:57
28/06/97 05:05

28106197 05:21
28/06/97 07:20

28/06/97 09:47

28/06/97 11:26

28/06/97 11:40
28/06/97 11:44
28/06/97 12:02
28106197 13:44
28106197 13:55
28/06/97 14:04
28/06/97 14:18
28106197 15:34

28/06/97 17:30
28106197 20:12

28/06/97 21:18
29/06/97 00:30

29/06/97 02:oo

CTD cast 37A commenced. Biogeochemical sampling.
Cast 37A inboard.
CTD cast 37B commenced. Water for VUBAJLB production experiments.
Cast 37B completed.
SAP deployment (SAP3). Pumps at 20m and 40m operating from 0722 to
07:58.  20m SAP failed to pump. 40m filter burst: no sample recovery possible.
SAP3 recovery.
CTD cast 37C started. Water collection for IIM production cast.
Cast 37C completed.
IIM spectral radiometer profile (IIMPl  1) commenced.
Spectral radiometer profile completed.
SBE19 light profile 97 14L37A  commenced.
Light profile completed.
SAP deployment (SAP4). Pumps at 20m and 80m operating from 10: 15 to
10:51.
SAP recovery.
CTD cast 38A commenced. Biogeochemical sampling plus water collection for
IIM production experiment. *
Cast 38A completed.
IIM spectral radiometer profile (IIMP 12) commenced.
Spectral radiometer profile completed.
SBE 19 light profile 97 14L3 8A commenced.
Light profile completed.
SBE 19 light profile 97 14L3 8B commenced.
Light profile completed.
CTD cast 39A commenced. Biogeochemical sampling.
Cast 39A completed.
Stand-alone pump deployment SAP5 commenced on station 02N40. Pumps at
700, 1000 and 1500m operating from 23:30 to 01:30 on the 28th.
SAP deployment completed.
SAP recovery commenced. Completed at 02:30.  1OOOm  SAP had pumping time
curtailed due to disconnection of the tube connecting the filter head and pump
body.
CTD cast 40A commenced. Biogeochemical sampling deep cast.
Cast 40A inboard.
CTD cast 40B commenced. Water collection for VUBKJLB production
experiments.
Cast 40A completed. .

SAP deployment SAP6. Pumps at 100, 200 and 400m operating from 08:05 to
09:35.

.

SAP recovery. 100 and 400m SAPS didn’t seem to have pumped. 200m SAP
filter torn.
CTD cast 40C commenced. Biogeochemical sampling shallow cast plus 1 bottle
(50m) for IIM PvI time series.
Cast 40C completed.
SBE 19 light profile commenced.
Light profile completed.
CTD cast 40D commenced. Water for IIM production experiment.
Cast 40D completed.
IIM spectral radiometer profile (IIMP 13) commenced.
Spectral radiometer profile completed.
SAP deployment SAP7. Pumps at 20, 60, and 1 OOm operating from 16:02  to
17:02. Deployment completed at 15:55.
SAP recovery.
CTD cast 41A commenced. Profile only with full bottle set for salinity
calibration.
Cast 4 1A inboard.
SAP deployment SAP8 commenced. Pumps at 20m and 1OOm operating from
00:47 to 01:47.  Deployment completed at 00:45
SAP recovery. Completed at 02: 19.
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29106197 02:47
29106197 03:44
29106197 04:33

29106197 04:44
29106197 06:30

29/06/97 09:oo
29/06/97 09:27

29/06/97 09:44
29106197 09:47
29106197 09:58
29/06/97 10102
29106197 10:15
29106197 lo:25
29106196 10:35
29106197 11:48

29106197 12:55
29/06/97 13:12
29/06/97 13:15

29106197 16:35
29/06/97 18:20

CTD cast 42A commenced. Biogeochemical sampling deep cast.
Cast 42A completed.
CTD cast 42B commenced. Water collection for VUBAJLB production
experiments.
Cast 42B inboard.
SAP deployment SAP9. Pumps at 200m and 60m operating from 07: 10 to
08:50.
SAP recovery.
CTD cast 42C commenced. Biogeochemical sampling shallow cast plus water
collection for IIM production experiment.
Cast 42C completed.
IIM spectral radiometer profile (IIMP 14) commenced.
Spectral radiometer profile completed.
SBE 19 light profile commenced.
SBE19 inboard. Data logger not switched on.
SBE19 light profile 97 14L42A  commenced.
SBE 19 inboard.
CTD cast 42D commenced. Water collection for IIM production time series
experiment.
SBE19 light profile 97 14L42B  commenced.
SBE 19 inboard.
SAP deployment SAP1 0 commenced. Pumps at 400m and 800m operating from
14:25 to 16125.
SAP recovery: completed 17:08. Filter on 800m SAP displaced: no sample.
SAP deployment SAP1 1 commenced. Pumps at 1OOOm and 1500m  operating
from 19:40  to 22: 10.

29106197 22:20 SAP recovery started. Completed 23:03.
3 O/06/97 07:05 Non-toxic pump turned off.
30/06/97 07:33 Docked at Vigo.

Data sets (see Annexes)

BMM: Underway navigation, bathymetry, thermosalinograph, fluorometer and met package. Underway
discrete salinity and chlorophyll. CTD profile data. Water bottle salinities. SBE19 light profiles.

GEOMAR: CTD water bottle 6180 and 613C  (on TCO*).

IIM:

PML:

ULB:

ULg:

VUB:

Spectral radiometer profiles. PvI incubation data with chlorophyll. Phytoplankton species
counts and taxonomy. Spectrophotometric absorption and fluorometric spectra experiment
results. Nutrients on filtered chilled and frozen samples. Epifluorescence microscopy for PNAN
and HNAN.

Nutrients on chilled and frozen samples. HPLC pigments on intercalibration samples (all 3 of
them).

Centrifuged particulate samples: trace metals and carbon. SAP samples: particulate metals. 14C
and 32P  constant light uptake and PvI (32P). 14C constant light uptake and PvI. Nutrients
(NO3/NO2,  P04,  Si), fluorometric chlorophyll and POC/PON.

Continuous underway pC02, pH and dissolved oxygen. Discrete underway dissolved oxygen and
TAlk. CTD water bottle oxygen, pH and TAlk.

Continuous underway NO3/NO2  and Si (if we ever find any surface nutrients). CTD water bottle
NH4, urea, NO3/NO2 and Si. POCYPN, dissolved organic nitrogen on bottles from production
stations. “N uptake experiments (N03, NH4 and urea). i5NH4 isotope dilution experiments. a”N
on centrifuged samples.

5. BG9714 leg D: Vigo (02/07) to Zeebrugge (07/07/1997)

Objectives: Biogeochemical survey of the area 47”-48”N,  7”-7.5”W  in the vicinity of La Chapelle Bank.
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Principal investigators: BMM, ULB, Ulg and VUB

Time schedule (GMT):
02/07/97 08:OO
02/07/97 08:30
03/07/97 12:lO
03/07/97 14:22

03/07/97
03/07/97
03/07/97
03/07/97
03/07/97

03/07/97

04/07/97
04/07/97
04/07/97

04/07/97
04/07/97

04/07/97
04/07/97
04/07/97
04/07/97
04/07/97

05/07/97
05/07/97
05/07/97
05/07/97

05/07/97
07/07/97
07/07/97

15:37
17:oo
17:54
19:lO
20:50

23 143

03:57
06:06
06:25

10:04
10:20

14:3 1
14:56
15:lO
18:OO
18:30

00: 18
01:25
02:22
04:59

05:30
06:OO
8:00

Sailed from Vigo
Non-toxic supply switched on
Cast 43A commenced. Biogeochemical parameter sampling
Cast 43B commenced. Biogeochemical parameter sampling. Start of section
02LC
Cast 44A commenced. CTD profile only
Cast 45A commenced. CTD profile only
Cast 46A commenced. CTD profile only
Cast 47A commenced Biogeochemical parameter sampling
SAP deployment. SAP 12 commenced. Pumps at 60m and 80m operating from
21:32 to 22: 15. Deployment completed at 22:30
SAP deployment. SAP 13 commenced. Pumps at 20m and 40m operating from
04/07/97 00:25  to 0 1: 11. Deployment completed at 0 1:30
Cast 47B commenced. Water collection for ULBNUB production experiments
Cast 47C commenced. Biogeochemical parameter sampling
SAP deployment. SAP 14 commenced. Pumps at 1OOm and 200m operating
from 07: 13 to 08:47.  Deployment completed at 09: 10
Cast 47D commenced. Biogeochemical parameter sampling
SAP deployment. SAP 15 commenced. Pumps at 400m and 600m operating
from 11:20 to 13:20. Deployment completed at 13:50
Cast 47E commenced. Biogeochemical parameter sampling
SBE 19 light profile 97 14L47A  commenced
Light profile completed
Cast 47F commenced. Biogeochemical parameter sampling
SAP deployment. SAP 16 commenced. Pumps at 800m and 1200m operating
from 20:00 to 22:O0. Deployment completed at 23:30
Cast 48A commenced. CTD profile only
Cast 49A commenced. CTD profile only
Cast 50A commenced. CTD profile only
Cast 5 1A commenced. Biogeochemical parameter sampling. Last CTD Cast
OMEX Belgica 97 14! ! ! End of section 02LC
Sailing to Zeebrugge (underway measurements) via 330 (C. Lancelot)
Non-toxic pump turned off
Docked at Zeebrugge

Data sets (see Annexes)

BMM: Underway navigation, bathymetry, thermosalinograph, fluorometer and met package. Underway
discrete salinity and chlorophyll. CTD profile data. Water bottle salinities. SBE19 light profiles.

ULB: Centrifuged particulate samples: trace metals and carbon. SAP samples: particulate metals. 14C
and 32P  constant light uptake and PvI (32P). 14C constant light uptake and PvI. Nutrients
(NO3/NO2,  PO4,  Si), fluorometric chlorophyll and POC/PON.

ULg: Continuous underway pC02, pH and dissolved oxygen. Discrete underway dissolved oxygen and
TAlk. CTD water bottle oxygen, pH and TAlk.

VUB: CTD water bottle NH4, urea, NO3/NO2  and Si. POC/PN, dissolved organic nitrogen on bottles
from production stations. 15N uptake experiments (N03, NH4 and urea). 15NH4 isotope dilution
experiments. a15N on centrifuged samples.

6. Specific remarks

- The help from the officers and the crew was very much appreciated by all scientists during the work at
sea and during the setup of the equipment.
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- Putting the equipment afloat required at least two crew men, who have been always available.

- The number of CTD casts performed during the OMEX sections required three marine engineers. The
scientists would like to thank Roy Lowry of BODC for supplying members of BMM, as well as for
writing the log-book of this cruise.

- The current research program does not fit within the days allocated to this kind of cruise. To work
properly (and to allow the scientists some decent sleep periods), one or two additional days would be
welcome.

M. Elskens
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