M.Cachdo, A.Oliveira: (Coccojliths versus (Cocco)spheres......, p. 29 - 34, Journal of Nannoplankton Research, 22, 1, 2000,

(COCCO)LITHS VERSUS (COCCO)SPHERES: APPROACHING THE
ECOLOGICAL PERFORMANCE OF COCCOLITHOPHORES

Mdrio Cachdo* & Anabela Oliveiraf
*Centro e Departamento de Geologia, Faculdade de Ciéncias, University of Lisbon, Rua Escola Politécnica, #38,
P-1294 Lisboa CODEX, Portugal, mcachao@fe.ul.pt
+University of Algarve/Marinha-Instituto Hidrogrdfico, Rua das Trinas, #49. P-1200 Lisboa, Portugal,
aboliveira@mail.telepac.pt

Abstract: By establishing a per species comparison between the abundance of liths (considered as the
,memory’ of the system) versus spheres, a better interpretation of the ecological behaviour, and/or the
biostratonomic status, of some of the major coceolithophore species dwelling off Portugal is hoped 1o be
achieved. By comparing the relative position of the liths against the spheres of a certain species in factor
diagrams, il may be deduced how the species was ecologically performing. Similar factor loadings for the
spheres and the liths of a certain species (close to each other in the factor diagram) may indicate steady
and continuous development of the species during a more-or-less extended period of time prior to
sampling. Higher factor loadings for spheres relative to liths (spheres located on the extremes of the
diagram axes apari from the liths, which are located closer to the origin of the factors) may indicate new
iexponential) growth of cells of the species, meaning favourable conditions for its development. In these
circumstances, the physical-chemical properties of the water-masses reflect the species ecological optima.
Higher factor loadings for liths relative to spheres may indicate decay of the species population, with
certain biostratonomic processes (e.g. dispersion, contamination, resuspension, efe. of the liths) being
more important than ecological ones. In these circumstances, the physical-chemical properties of the
water-masses may reflect a low degree of, or no, relationship with the ecological preferences of the

species.

Introduction

Most of the micropalacontologically-oriented works
performed upon coccolithophore communities developing
in the upper layers of the ocean water-column routinely
include counts of coccospheres (hercafter referred to as
spheres, for simplicity) and heterococcoliths (hereafter
simply referred to as liths), both structures found together
on the filters. Subsequently, the liths are generally
converted Lo (virtual) cells by defining a certain number
(constant) of liths per cell (sphere) per species. By doing
so0, a meaningful and probably very important part of the
coccolithophore ecosystem information may be lost.

In most of the biological research applicd to
phytoplankton in general, and to coccolithophores in
particular, an important aspect is to recognisc ccological
performance, i.e. when a particular species is blooming.
when it is in a steady developing state, or when it is in a

decay process. But how can we address this type ol

question if most of the data are gathered along transects in
which a station is rarely sampled twice, or at least within a
time interval of the same order of magnitude of the
developmental processes of these microalgac?
Coccolithophores have the unique feature of producing
several complex structures (the liths) which may be released
or extruded by the cells in certain developmental conditions
(growth, cell division or grazing processes) or may be
liberated from faecal pellets (,free-coccoliths'; Steinmetz,
1991 in Steinmetz, 1994). Due to their small dimensions
(generally 2 to 15um) and their resilient (calcite) nature,
liths may persist for some time in the upper layers of the
water-column. In these circumstances. the number of liths
present in the water-column, related to the number of cells,
may be considered as an additional source of information -
a sort of short-term ,memory"* of the coccolithophore
developmental system. In the present work, we explore this
approach by keeping liths data distinct from spheres data.
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Material and methods
For the present study, 18 samples were collected during
the CORVET (,Corrente da Vertente') cruise, carried out
off the western Portuguese coast in November, 1996, by
the Portuguese Hydrographic Institute (Figure 1),
Hydrographic and nephelometric measurements were
obtained along an open-ocean meridional (N-S) transect
at 12°W (T2). and along two other (E-W) transects from
the shelf to open-ocean, one at about 36°N, offshore Cape
St. Vincent (T1) and the other at 41°30°N, offshore Oporto
(T3). A complementary set of 14 samples was also studied
from a second cruise (CLIMA cruise). collected from a more-
restricted arca over the northern shelf of Portugal (see
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Figure 1: Water sampling location map, with Transect 1 (T1.
Stations 1 to 19), Transect 2 (T2, Stations 19 to 29) and Transect
3 (T3, Stations 34 to 44) sampled during the CORVET 96 cruise.
Dashed square displays the sampling location area during the CLIMA/
97 cruise. ENACWp = eastern N Atlantic Central Waters of subpolar
un'._gi‘n: ENACWT = eastern N Atlantic Central Waters of subtropical
origin.
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CLIMA/97 in Figurc 1). The CLIMA cruise was conducted
during December, 1997, when occanographic conditions
were reflecting a more-typical winter regime. Physical-
chemical data were obtained with a Neil Brown MK TII-C
CTD equipped with a nephelometer. Surface (5m water-
depth) samples were obtained by means of a direct pressure
system. During the CLIMA cruise. the samples were
collected at 30m and 80m with a 12-bottle rosette system.
Onboard ship, 2 to 5 litre water-samples were filtered
through HA Millipore membrane filters (0.45um) with a
vacuum pump.

On samples from the CORVET cruise, lith and sphere
abundances were estimated using an optical petrographic
microscope (1250x magnification) on a total observed area
between 1.5 and 4mm? of each filter, depending on the
general abundance. On samples from the CLIMA cruise,
lith and sphere abundance was determined by SEM on a
total area of 0.5mm?2 (24 photographs with 750x
magnification). Raw counts were converted to cells per
litre based on the observed filter area and on the volume of
water that was filtered. Only loose liths (7.¢. liths not closely
related to spheres in the filter) were considered in the
counts. Fields of view with high particle concentrations,
such as marine snow or faecal pellets, were rejected due to
the difficulty in quantifying the number of single liths,

The data used in the present study was gathered during
two consecutive winters. In the winter regime, upwelling
is suppressed and an Iberian poleward slope-current
develops (the Portuguese Coastal Countercurrent - PCC)
bringing northwards subtropical coccolithophore
assemblages which normally dwell in waters S of the Azores
Front (Cachdo er al., 1998, 2000).

Coccolithophore data

During the CORVET cruise, the upper water-column layer
(5m) y:clded mean total coccolithophore standing crops
ol | Bxl() cellu I rangmg between 3.4x107 (Station 43)
and 8.4x10% celis 1! (Station 1). During the CLIMA cruisc,
mean total coccolithophore standing crops were maximum
at the surtace (5m wa%cr-dcplh) reaching 2.7x 10° celis 1™,
decreasing 10 2,510 cells 1 at %Um and 1o less than half
of the upper surface values (1.3x10° cell I at 80m waler-
depth.

The coccolithophore communi ty present in our samples
included the global and opportunistic species, Emiliania
huxleyi and Gephyrocapsa ericsonii, Also present in most
of the samples were the species Gephyrocapsa muellerae
and Helicosphaera carteri. Specics generally related to
warmer (subtropical and tropical) water-masses (Winter er
al., 1994) were also found. These included Umbellosphaera
tenuis, Umbilicosphaera sibogae, Discosphaera tubifera,
Rhabdosphaera clavigera var. clavigera, R. clavigera var,
stylifera, Polycrater galapagensis and Turrilites
latericioides, among other species (Cachdo er al., 2000).
For taxonomic references, see Jordan & Green (1994).

Only the most abundant taxa with both significant lith
and sphere counts were used in the present study. For
each one of the two sets of samples (CORVET and CLIMA),
a data matrix was computed using per species absolute
concentrations of both spheres and liths (Tables 1 and 2).

Factor Analysis was applied to these matrices to obtain
the factor loadings for the liths and for the spheres of each
taxon (Figure 2). In each factor diagram, representing the
main factor space (Factor | versus Factor 2). the relative
position between spheres and liths, for a particular taxon,
is related to the degree of correlation between these two
datasets: the closer the liths and spheres are, the higher is
their correlation. Arrows have been drawn in, pointing from
the spheres position to the liths position, to better illustrate
this correlation. For instance. in Figure 2A (CORVET sample
set), both liths and spheres of Calcidiscus leptoporus.
Svracosphaera spp.. U. tenuis and Gephyrocapsa
oceanica arc highly correlated to each other (small arrows),
In Figure 2B (CLIMA sample set), only G. oceanica and U.
sibogae display such high correlation. On the other hand,
in Figure 2A, G. muellerae and G. ericsonii reveal long
factor distances (long arrows) between their spheres and
liths. This shows that the correlation between them is low.
E. huxleyi displays an intermediate distance, meaning
moderate correlation. In addition, spheres of these species
all show higher factor loadings, along Factor 1, than the
liths, which means that spheres have higher variance
(variability) than their liths. In Figure 2B, E. huxleyi. G
muellerae and Syracosphaera spp. all have long factor
distances between their spheres and liths but in this case
the liths have higher variance than the spheres. We will
discuss these distributions and their implications in the
following section.
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Figure 2: Diagrams of the main factor fields (Factor 1 versus
Factor 2) of spheres and liths for: (A) the CORVET sample set: (B)
the CLIMA sample set. Taxa codes: CL/cl - Calcidiscus leptoporus;
EN/eh - Emiliania huxleyi: GE/ge - Gephyrocapsa ericsonii: GM/
gm - Gephyrocapsa muellerae; GO/go - Gephvrocapsa oceanica:
S(‘fsc - Scyphosphaera apsteinii; SY/isy - Syracosphaera spp.; US/

- Umbilicosphaera sibogae; UTht -Umbellosphaera tenuis.
bymhn} codes: black stars - factor location of the spheres; open
circles - factor location of the liths; arrows display the factor distance
from the spheres to the liths for a particular taxon.
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Discussion

Most authors consider that the proportion of liths of a
particular species in the water-column should more-or-less
follow the number of spheres. considering they were
detached during sampling or during any other physical
processes by which the cells released their entire content
of liths to the water-column just before sampling. Following
this assumption, lith counts are subsequently converted
to .virtual® cells by means of a species-dependent
conversion ratio. It does not consider other possibilitics,
such as liths being detached during (1) growth or
reproduction, (2) grazing, or (3) post mortem biostratonomic
processes such as dispersion. In the first two cases, the
previous conversion procedure will tend to maximise the
number of cells present in the water-column, while in the
second and third cases, it will tend to minimise the original
number of cells due to a more-or-less significant loss of
liths in the upper layers of the water-column.

From the comparison between the number of spheres
and isolated liths present on the same filter, our data shows
that the degree of correlation between these pairs of values
sometimes changes significantly, depending on the time
period, arca, or species that are being considered. There
are reasons underlying this fact which may hold interesting
ecological and/or biostratonomical information. For
instance, each of our single filter samples was collected at
one particular moment and so the spheres data only reflects
the coccolithophore community at that particular instant,
not giving any information on the ,health® of the system or
on its previous status. Intuitively, we tend to consider
high sphere concentrations in a single-time sample as
reflecting a bloom when, in fact, we cannot invoke this
unless we can demonstrate an increase in number of cells
with time. In other words, with single-time sampling we
cannot define exactly how species were performing and
developing (blooming, decaying, or in a stcady crop
situation) by only determining sphere (cell) concentrations.

According to our dala, some species do in fact show
high sphere-lith correlation (C. leptoporus, G. oceanica,
Syracosphaera spp. and U. renuis - Figure 2A; G. oceanica
and U. sibogae - Figure 2B), while others do not. Why?
This may be due to the influence of distinet factors acting
on some species and not on others, at the exacl moment
when the water-sample was collected. Some of these factors
may be ccological, acting mainly on the spheres (cells),
while others may be post mortem (biostratonomical
processes such as dispersion, transport, sedimentation,
resuspension, ez¢,) acting mainly on the liths, In our case,
only G. eceanica showed high correlation between its liths
and spheres during both cruises (CORVET and CLIMA).
Qur interpretation is that this species was the only one
which, in both situations, was developing more-or-less

constantly for a more-or-less extended period of time prior
to the moment ol sampling. In these circumstances,
detached liths are being added to the water in a gradual
and continuous process, replacing those that are dispersed
and lost. Higher lith concentrations closely follow high
cell concentrations and vice versa. C. leptoporus,
Svracosphaera spp. and U. tenuis displayed this same
behaviour during the CORVET cruise, while U. sibogae
displayed it during the CLIMA cruisc. This can be useful
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in showing distinct ccological, physical-chemical and/or
oceanological mechanisms acting on cach of the two cruises
(see Cachio et al., 2000), which lead to distinct responses
by thesc species.

During the CORVET cruise, G. ericsonii, G. muellerae
and E. huxlevi (the latter to a lesser degree), revealed low
corrclation between their liths and spheres, with the
spheres having higher variability (high factor loadings
along Factor 1) than the liths (located closer to the zero
position of Factor 1) (Figure 1A). This is interpreted as
being due to a relatively recent development of cells of
these species and, consequently, few of their loose liths
were present in the surrounding waters. Cell concentrations
do not follow detached lith concentrations, having higher
variance along the dataset because they are being newly
added, by the exponential growth phase, to some areas
and not to others.

During the CLIMA cruise, E. huxleyi. G. muellerae
and Syracosphaera spp. revealed low correlation between
their liths and spheres, with the liths having higher
variability (high factor loadings along Factor 1) than the
spheres (located closer to the zero position of Factor 1)
(Figure 1B). This is interpreted as being due to a decrease
in the production of new cells of these species (decay
phase of the developmental process). Consequently, the
relatively old liths that are present in the surrounding waters
were already acted upon or moditied by several post mortem
mechanisms. Lith concentrations tend not to follow cell
concentrations, and have higher variance (along the
dataset) because they are being dispersced/concentrated
or sunk/resuspended in the upper layers of the water-
column at a much higher rate than new cells are being
added.

During the CLIMA cruise, Scyphosphaera apsteinii
displayed a distinct factor pattern. Its spheres and liths
are located on the negative side and positive side of Factor

I. respectively (Figure 2B). This means that they are
negatively correlated, i.e. samples with several spheres
have almost no loose liths and vice versa. This may be due
to a more efficient removal of its liths {rom the arcas where
cells are developing.

Following these interpretations, measured chemical
(nutrients, salinity) and physical (temperature, density,
turhulence) propertics of the water-column can be used,
or not, to describe the most suitable ecological parameters
for some species to develop in. Measured properties during
both cruises could be used to describe normal
developmental conditions (steady growth phasc) for G.
oceanica. Measured properties during the CORVET cruise
can also be used to describe this situation for C.
leptoporus, Syracosphaera spp. and U. renuis, while those
measured during the CLIMA cruise can describe the
continuous development of U. sibogae. On the other hand,
measured properties during the CORVET cruise can be
used to define exponential growth development conditions
for E. huxleyi, G. ericsonii and G. muellerae. Since, during
the CLIMA cruise, E. huxlevi, G. muellerae and
Svracosphaera spp. were most probably in a declining
growth phase. the measured water-propertics should not
be uscd to characterise their optimum ecological
conditions.
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Station 1 4 6 8
2 o 8N 36730.9N

itude 37°01.3'N 36°57.1'N 35°53.2'N 36°48.2'N 36:33 : ‘
Iﬁ:ﬁlgitudc 9032'W 9°21.6'W 9°42.2'W 10°06.0'W 11°19.2'W 1133 8'W
Depth (m) 96 1530 2050 2720 1327 . 55 _
Taxa liths liths liths liths llushs slpi; hsl.h;
C. le, rus 0 1.8 08 32 06 7.2 04 73 23 4 .
G. erﬁﬁﬁ 308 345 02 122 170 644 0.3 12 1.3 435 06 1.07
(5. muellerae 308 2692 08 168 02 30.7 04 07 0 14 0 00
(. oceanica 74 1478 0 12 0.1 173 0 0 0 2l 0 0.07
E. huxleyt g1 3770 16 703 14 336 02 13.1 0 48 18 17.0
H. carteri 0 1.4 0 02 0 0.2 007 03 0 0.1 0 0
R, clavigera 07 1.0 1.0 58 0 0.1 07 32 0 0 0 0
Syracosph. spp 18 193 04 56 0.9 74 08 111 13 9.2 03 0.5
L/ tenuis 07 46 24 559 4.3 54 8 11 40.1 45 776 11 63

Table 1A: Data sheet for the main coccolithophore species in samples (Sm depth) from the S transect (Section S) during the CORVET

cruise. Spheres and liths abundances x 107 17,

It should be stressed that the conclusions retrieved
from these datasets for the above-mentioned taxa cannot
be extrapolated for other situations. but the methodology
can be used to test other cases.

Conclusions
Coceolithophores have the unique capability, among marine
algal groups, of releasing considerable amounts of
mineralised. resilient structures (the liths) into the water-
column. By keeping lith data independent from sphere data
in per species counts, better descriptions of the ecological
and/or the biostratonomical status of the major

Sution 2 ] 25 %
Latitude 3704 TN IT45 0N IF24 AN 1924 5N
Lungitude 1200 5W 12900, 0W 11559 4'W 12900, 0W |
Depth (m) 5070 5018 4850 066
Taxa | S W sph  lthe sph  lihs  sph litw |
T leptoporus 27 155 13 94 01 07 06 S50 ‘
G. ericsonit 009 132 04 69 02 18 07 122
G. muellerae 00s 54 o4 169 16 15 19 578
G. oceanica 0 15 01 28 0 o1 0 02
E hutley o9 120 06 228 04 29 04 34
R clavigera u 0 33 8% 02 02 108 TS5
| Svracosph spp | U 19 4 134 03 02 14 9K
| L. bermais iy ghd 76 947 DY __B1 22 388

‘Table 1B: Data sheet for the main coccolithophore species identified
in samples (Sm depth) from the N-S transect {Section N-S) during
the CORVET cruise. Spheres and liths ubundances x 101

‘Table 1C: Data sheet for the main coccolithophore species identified in samples (Sm depth) from the N transect

CORVET cruise. Spheres and liths abundances x 107 11,

coccolithophore species dwelling off Portugal can be
obtained. This information is particularly important when
sampling is not repeated in time but rather consists of a
series of samples collected sequentially over a more-or-
less extended area or transect. In these circumstances:

I high sphere-lith correlations are obtained when the
specics are developing more-or-less constantly for an
extended period of time prior to the moment of sampling
(C. leptoporus, G. oceanica, Syracosphaera spp. and U.
tenuis during the CORVET cruise; G. oceanica and U.
sibogae during the CLIMA cruise). In these circumstances,
detached liths arc being added to the water in a gradual
and continuous process, replacing those that are dispersed
and lost. Higher lith concentrations closely follow high
cell concentrations and vice versa;

2. low sphere-lith correlations, with the spheres having
higher variability (higher factor loadings) than the liths,

Station 34 35 36 41 42 43
Latitude 41724 6N 4124 TN 41924 12'N 41°24 6N 41924 5'N 4124 6'N
Longitude §°49.2'W 8054 9W 902.0'W 10°30.9'W 10°40.0W  10°503'W
Depth (m) 38 66 90 3585 2410 3061
Taxa “ph_ Wi sph  lhs  sph  lths  sph  liths sph liths sph liths
C. leptoporus | 0 07 0 02 0 0 0.1 0 02 110 0
G ericsomii | 30 1856 69 1016 0 0 25 43 18 312 0 003
G. muellerae 209 4593 6.2 1106 0 0.08 14 11.6 94 174 0 003
G oceanica | 320 4093 S0 501 07 08 0 04 o0 21 0 O
E. huxleyi 0 284.0 12 932 0 0 06 2.1 0.3 40.5 0 003
Syracos. spp. 0 20.1 02 1.0 0 0,08 02 0.1 0.2 58 0 0
[, tenuls 0 0 0 0.2 0 0 0 08 96 193 0 0

(Scenon N) during the

are interpreted as being due to a relatively recent
development of cells and, consequently, few loose liths
being present in the surrounding waters. Cell
concentrations do not follow detached lith concentrations
and have high variance along the dataset because they
are being newly added, by exponential growth, to some
areas and not to others: and

3. low sphere-lith correlations, with the liths having
higher variability (higher factor loadings) than the spheres,
are interpreted as being due to a decrease in the production
of new cells of these species (decay phase of the
developmental process). Consequently, the relatively old
liths present in the surrounding waters had already been
acted upon by several post mortem (biostratonomical)
mechanisms. Lith concentrations tend not to follow cell
concentrations and have higher variance (along the
dataset) because they are being dispersed/concentrated
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Staton [ [ m i [ 104 162 100 £l [ 120 115 11 10
Latitie AN APTOTN AITOON  A19RN 419N P4 TN 411N AN 414N 411N Ars1ON SN 4149 IN 4198 9N
Loaginude RES04W FOLYW  FIAIW FBTW (MG TW LW gFUSTW IRYW 0DBOW 0PSTW 0SS IW 00w FPI0TW 0w

_Depth (m) 0 “ B 2031 3o o 104 430 1075 i 41 .3 . 3
Temp ()
3 - 16726 . 16.469 15179 15 630 16197 16 463 16.226 14 863 13,154 16237 16421
o s 16801 16707 16517 16 541 17 M6 16.728 16501 16.242 16.692 16.296 16744 16418
%0 15 AR 15348 16366 . 1521 15,430 16245 15.29% . 16420 16021 16 445
3 - 3579 aE ] . M1 13427 15639 35 758 34 807 12813 33551 3430 35849
0 15 AR9 15940 33531 - 15629 35904 35 8353 35 833 st 33 8 EaN b ] ALE TR A5 RS0
o M (04 L5 35942 a - 36018 s o4 35943 1550 . S 35 003 is 950
um’anu:f)
5 ez 18 b dd - ] s s - . ~ = - 120
L] X 13 o b m L 103 56 4 576 9 148 154 0
L : W 128 200 1% . 52 ] 39 120 . 32 [0 180

Table 2A: Data sheet of the location, temperature, salinity and total coccolithophore standing crops (x 10

cells 1) in samples from Sm,

30m and 80m water-depth, CLIMA 97 cruise.

8 % 7 104 102 100 120 114
186 7700 | 203 7500 | 730 7365 | 338 5036 | 474 10729 | 677 23354 | 257 1733 | 93 6970
34372 |81 338 | 366 487 | 54 K1 | 237 406 | 355 106 | 14 190 | 93 336
220 2454 |95 ®9 | 41 122 - 907 | 938 2572 | S\ s28 | 14 42 | 23 147
R Y T A Y - : : : . 102 - 7 . i
I35 sS4l | - 19 | 230 257 | 176 257 | 68 304 | 237 423 | 68 41 31 186 |
17 795 |41 &400 | 284 623 | 27 ®26 | 34 711 | 338 10983 | - B26 | 03 6042

Table 2B: Data sheet of main coccolithophore species identified in samples of Sm water-depth. CLIMA cruise. Spheres and liths abundance

x 1001

Sation_(30m) 5 (] il 7] & [ 02 o0 % )

Tana sph Liths aph Tiths sph. litha liths sph lithe sph Iiths Liths

E huxlep 81 %1 W6 4949 | 609 11068 | 440 3200 | M8 8614 25 735 71 W15 na 1000 | 423 12678 650 20615
G muellerae 27 45 65 19 152 1005 | 197 K2 142 S0 - 06 68 609 5 1066 135 1100 181 164 3
G, oceanica 27 s |32 323 | 118 254 | 32 19 A 5 [ENEF] 51 w4 203 = 69 0 217
s il - 18 [ 13 17 [EX] [¥] 49 32 45 [ i3 L7 02 - 02 . [} 4 K]
Siracosph spp a oe |6 355 02 203 |57 240 158 300 - 12 - 1”72 L7 20 EX] 153 me 88
|17 wibogoc var sih 2 153 [ &1 ®of | 354 2222 | mo b1 AR TIN 13 4 135 1347 14 (LTH] 1y N2 162 7
E (T [E0] 119 117 [T}

Taxa the | sph Tiths liths liths

E huxfen 14 462 [ 300 RIBU | 447 7616 | 263 13998

G muellerae 12 16 | 114 456 17 198 [EEL

G, oceanica G4 06 | 18 684 = o . s

S apstemnii [ 1.2 14 - 86 120 16 -

Siracosph. 1 & 46 242 1.7 Bh ns 410

U sthogar var_sib 16 48 | 138 698 | 223 194 | 131 2809 |

Table 2C: Data sheet of the main coccolithophore species identificd in samples of 30m water-depth, CLIMA cruise. Spheres and liths

abundance x 107 1

Station_(80m) 80 77 74 &9 102 100 99 93
Taxa sph. liths liths ___liths liths liths | i liths
E huxleyt 32 4203 | 307 3502 | 434 T8 372 660.0 72 1469 4 162 495 | 389 18277 | 88 5754
G. muellerae 16 253 - 397 | 117 635 102 169 712 939 54 307 186 1625 - 27
_oceanica 79 6RO - 34.3 . 5 - 102 . 16235 ] 126 - 17 . 118
8 apstenis - 26 50 9.0 84 351 135 102 - 72 18 162 - 372 [E 322
Syracos ] 24 135 . 270 1.7 151 - 34 . 667 - a0 RS 72 . 186
f_;_g_ sibogar var_sib__| 1261107 | 180 2365 | 368 2674 34 578 S4 1964 126 WMi6 | 155 6482 | 169 1978
Station_(80m) 119 117 114

Taxa sph liths sph liths liths

E huxlevi [X] 6814 16.6 6123 50 11147

O muellerae 11 564 52 12 - 95.0

(. oceanica 11 1162 - 314 - 10.0

S apsteinii - 14 09 105 = %3

5 3 - 519 - 10,3 17 233

_U/_sibogae var. sib 22 1557 201 1668 | 283 4456

Table 2D: Data sheet of the main coccolithophore species identified in samples of 80m water-depth, CLIMA cruise. Spheres and liths

abundance x 10° 1°1
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or sunk/resuspended in the upper layers of the water-
column at a much higher rate than new cells are being
added.
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