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330 Per Halldal and Joar Markali

Calyptrosphaera. The present paper deals mainly with the structure of
coccoliths belonging to the commonest type, the discolith, described on
the basis of light microscope observations. Discoliths are cup- and
saucer-shaped coccoliths with their concave side facing outwards (Figure
1). The outline is slightly elliptical or almost circular. A hump, a spine,
or a rod usually protrudes from the base.

7 Figure 1. Cross-section of a disco-
m‘ I ‘ﬂ lith (a) and a placolith (b) as seen
W 2t in a light microscope.

CELL CELL

a b

The coccolithophorids analysed in this paper (Syracosphaera med:-
terranea, S. pulchra, and S. molischi) have been isolated from preserved
sea water samples collected at Weather Ship Station M (66°N., 2°E.)
in the Norwegian Sea.

Syracosphaera mediterranea Lohm,

In Figure 2a a discolith from Syracosphaera mediterranea is seen in
half side view. The coccolith is more or less covered by the cracked
formvar film, but the outline of the film can be clearly distinguished
from that of the coccolith. Schematically this coccolith may be divided

a) electron micrograph in half side b) model in about the same angle of
view. view.

¢) seen from above. d) the latter after treatment with
hydrochloric acid.

Figure 2. Coccoliths of Syracosphacra mediterranea Lohm.
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Coccolithophoridae 331

into four parts (see Figure 3):— (1) The bottom consists of 28 flat ribs
(the numbers mentioned in this description may vary from one coccolith
to the other), arranged at right angles to the elliptical outline. The
bottom is concave, so it presumably fits the form of the cell. (2) The
cylindrical wall is split up into alternately broad and narrow elements,
56 in all. The narrow elements end in an arch ca. 0-1 « from the edge

()
Figure 3. Cross-section of a Syra-
(2) cosphaera mediterranca discolith.
(1) 1) bottom, 2) wall, 3) lower rim,
Q) 4) upper rim.
\

of the wall. (3) The structure of the lower rim is closely connected
with that of the wall, the narrow elements in the wall continuing as
spade-shaped elements of the lower rim, the broad ones as tapering
elements. (4) The upper rim is split up into 28 elements which are
evenly corrugated.

a) surrounding a disintegrated cell. b) seen slightly from the side.

c) details of the bottom ribs. d) one of those bfqu
1eld.

Figure 4. Coccoliths of Syracosphaera pulchra Lohm.

chering the flagellar
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a) showing the different developments b) surrounding a disintegrated cell.
in the central part.

c) two different sizes seen from d) some of the coccoliths bordering
the side. the flagellar field.

NN Ty L

e) a coccolith with its bottom torn 1) arter treatment with hydro-
away from the rest of it. chloric acid.

Figure 5. Coccoliths of Syracosphaera molischi Schill.
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334 Per Halldal and Joar Markali

0-2—0-3 u high (Figure 5¢). Its microstructure is best studied in the
coccoliths treated with hydrochloric acid (Figure 5f). When seen from
above, the wall appears as an area between the bottom and the broad
upper rim, The lightest parts in these hydrochloric acid-treated cocco-
liths are those containing the greatest amount of CaCQOs. A secondary
system of CaCQOj-rich elements may be developed and extend as spines
from the wall towards the centre (Figures 5a and 5e). Each rib in the
bottom corresponds to one of these elements. In the interval between
the CaCOs-rich elements in the wall the organic matter is more
abundantly present. (3) The lower rim is definitely narrower than the
upper one (Figure 5c). The number of elements is the same as the
number of ribs in the bottom and the number of elements in the upper
rim. (4) The CaCOgz-rich “shovels” appear to fortify a part of the
elements in the upper rim. The rest of the upper rim is poorer in CaCOs.

The coccoliths bordering the flagellar field are smaller than the
ordinary ones, and when seen from above, they are more circular in
outline and the breadths of the upper and lower rims are about the same.
The central part is shaped like a spine or rod, which is split along its
long axis into two or three closely connected elements (Figure 5d).

Figure 6. The discolith-type dealt with in this paper
(simplified) as seen in former light microscope observa-
tions (right) and in the electron microscope (left).

Comparison of electron microscopy with light microscopy.

It is of particular interest to compare the electron micrographs in
this paper with the pictures obtained in a light microscope. The
resolving power of a light microscope is limited to about 0-2 ». This
means that neither the upper nor the lower rim, when seen directly from
the side, can be resolved in a light microscope, as the thickness scarcely
exceeds 0-1 . On the other hand, the upper rim, being about 0'4 u
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Coccolithophoridae 335

broad, can easily be resolved when seen from above, Consequently we
are of the opinion that the breadth of the rim when seen from above in
a light microscope has been interpreted as the thickness of the discolith
wall (see Figure 6).

The coccoliths which have hitherto been studied in electron micro-
scopes have displayed a great variety of designs. Those described above
seem to have many similarities with unidentified coccoliths depicted by
Deflandreand Fert (L c.) and with some which we have observed
in water samples from the Norwegian Sea and the Faroe—Shetland
Charinel (unpublished).

On the other hand, they differ completely from the coccoliths in
Syracosphaera carterae (Braarud et al. 1952), which, when examined
in a light microscope were recorded as discoliths (Braarud and
Fagerland 1946). Finally we may mention the many features
common to the coccoliths of both Syracosphaera mediterranea and
Coccolithus buxleyi, as the latter also has a bottom, 2 wall, and lower
and upper rims (Braarud et al. 1953). This last comparison is of
special interest, since Coccolithus huxleyi, on the evidence from light
microscope observations, by Kamptner (1943), was transferred
some years ago from the genus Pontosphaera (a genus with discoliths;
see Figure 1a) to its present place (a genus with placoliths; see Figure 1b).

During the short time electron microscopy has been used in the
investigation of coccolithophorids, it has become apparent that the
taxonomy of this group needs to be reviewed on several points. How-
ever, far more observations are needed to obtain a satisfactory rearrange-
ment of the species.

Summary,

(1) Coccoliths of the discolith type were studied in the electron
microscope, single cells of Syracosphaera mediterranea Lohm., S. pulchra
Lohm., and S. molischi Schill. being isolated from preserved sea water
samples. (2) According to the electron micrographs these coccoliths
consist of four parts, viz., bottom, wall, lower and upper rim. (3) The
reciprocal arrangement of the elements in these different parts showed
a high degree of regularity. (4) The electron micrographs were compared
with the picture in an ordinary light microscope. (5) These species of
the genus Syracosphaera show a coccolith morphology which is different
in principle from that of §. carterae Braarudand Fagerland.
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