
































































































































































































































Fig. 8.1.8 P237/3: Potential temperature and salinity section along 18°W
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8.2 Chemical oceanography

Oxygen and nutrients
(R. Santana, A. Cianca, M.G. Villagarcia, J. Godoy and M.J. Rueda, ICCM)

Preliminary data of the four cruises show the basic characteristics of the water masses in the
area. As an example, we display the oxygen distribution along the ca 29°N section for the four
cruises (Fig. 8.2.1-8.2.4). Note that the sections of P233/1 and P237/3 are part of the closed
CANIGO box north of the Canary Islands (see Wefer and Miiller, 1998).

The oxygen content generally decreases from the upper layers to a minimum which is marked
around 600 m to 800 m depth and then increases again to higher values in the deep water. The
minimum coincides with a maximum in nutrients (not shown here) indicating its southern
origin. The minimum is most pronounced on the eastern part of the section close to the Afican
shelf and during P233a (September 1997) when the strongest upwelling was observed. We
therefore associate it with rudiments of Antarctic Intermediate Water that is transported

northwards with an eastern poleward undercurrent that is intensified by the dynamics of strong
upwelling.

Ongoing analysis focuses on seasonal effects (thereby including CANIGO data from M37/2b
from January 1997 and M42/1 from July 1998), interannual variability by comparing the
three available three sections from late summer/early autumn from P202/1, P212 and P233a,

and on the effect of diapycnal mixing between the two intermediate waters of only slightly
diffrent densities: the AAIW and the Mediterranean Water (MW),
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8.3 Biological oceanography

FiEiRFELE

(3. Bollmann, ETHZ)

Coccolithophores are unicellular gold-brown algae covered with small calcium carbonate
plates. The production and burial of these carbonate plates play an important role in the global
carbon cycle. Thus a detailed knowledge of their seasonal and interannual production is a pre-
requisite for assessing their role in the geosphere-biosphere system. Our general scientific
goals are (a) to obtain a better understanding of the seasonal and interannual interaction
between coccolithophores and the physical and chemical environment and (b) to compare this
interaction with the long-term variability of coccolith composition and flux into the
sedimentary archives.

Towards this general goal, cell density and taxonomic composition of living coccolithophore
associations were analysed along an East-West temperature and productivity gradient in the
North Atlantic eastern boundary current system at three locations near the mooring stations
LP1 (29°45.7N, 17° 57.3W), the JGOFS Time-series Station ESTOC (29°10.0N, 15°30.0W)
and EBC2 (28°42.5, 13°9.3W) east of Lanzarote (Fig. 8.3.1, for sampling details see section
33.2)

The strongest gradient in sea surface temperature and salinity along the zonal transect
occurred during late summer (September 1995, POSEIDON cruise P212) and ranged from
24°C and 37.1 in salinity at station LP1 to about 20.2°C and 36.5 in salinity at station EBC2.
The weakest gradient occurred during winter (January 1997, METEOR cruise M37/2b) and
ranged from 19.5°C and 36.8 in salinity at station LP1 to 19.1°C and 36.7 in salinity at station
EBC2.

Total coccolithophore cell densities showed a strong gradient from the open ocean location
LP1(~ 40°000 cells/l) to the near-shore location EBC2 (~ 1207000 celis/l) during winter
(M37/b) as well as during late summer/fall (P212) (~ 18'000 celis/l 1o ~ 45°000 cells/l)
(Figure 8.3.2). Maximum cell densities usually occurred in the upper photic zone above the
deep chlorophyll maximum which was located between 50m and 125m water depth. Four
coccolithophore species dominated all assemblages analysed so far.

The most abundant species was Gephyrocapsa ericsonii which dominated the upper photic
zone during the whole year at the near-shore station EBC2 (Fig. 8.3.3). At the open ocean
stations LP1 and ESTOC, G. ericsonii was the most abundant species only fmﬁ} Om to 50m
during winter and from 50m to 100m during late summer. Umbellosphaera tenuis dmnfnated
only during late summer from the surface to 50 m water depth at LP1 and E:ST()C, and it was
of minor importance at the station EBC2. Florisphaera profunda was the third most ab\}ndant
species during all analyzed seasons at all stations below the deep ci}}amp;hyll maximurm.
Emiliania huxleyi was only found to dominate from 50 m to 100 m during winter time at the

open ocean stations LP1 and ESTOC.

: i : ition
The processes which control coccolithophore cell densities and species compositt
environmental parameters like temperature, salinity and nutrients are currently being
identified and analyzed.
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Fig. 8.3.1: Sampling and mooring locations: LP1 (29°45.7N, 17°57.3W), European JGOFS
Time-series Station ESTOC (29°10.0N, 15°30.0W) and EBC2 (28°42.5, 13°9.3W).
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