
Crystallolithus hyalinus GAARDER & MARKALI, 1957 
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hyalinus 

1953 Calyptrosphaera hyalina GAARDER; Braarud T., Gaarder K.R. and Gr0nt
ved J., Rapp. et Proc.-Verb. Cons. Int. Explor., vol. 133, p. 42. 
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Figs. 1-8 - Crystallolithus hyalinus. 1 and 2, photomicrographs, 3-6 and 8, electron micrographs . 1) ,Swol
len" cell, somewhat pressed by the cover glass. 2) Cell in optical cross section; chromatophores possibly in 
fission. 3) Cell with detached coccoliths. 4) Disintegrated cell, decalcified; part of coccolith marked with 
arrow shows regular quadrangular pattern. 5) Magnified detail of 3, showing detached microcrystals. 6) Mag
nified detail of 4, showing peripheral row of microcrystals. 7) Model of a coccolith (projection normal to the 
cell wall, not a perspective drawing). Compare fig. 1 *. 8) One coccolith in approximately profile view, an-

other in half profile view. 

Description: 

As for the genus. (See Crystallolithus GAARDER & MARKALI, 1957). 
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Remarks: 

At low magnification this species shows a great likeness to Sphaerocalyptra papilltfera 
(HALLDAL). The cell has a similar slightly pink colour; but it is covered with uniform coc
coliths which are lower and more hyaline than those of S. papillifera. Some cells show a more 
or less flattened, or even slightly idented part where most probably the flagella have been in
serted; but never has any flagellum or any flagellar field free from coccoliths been observed. 
Small cells are usually densely filled with protoplasm which contains two chromatophores, 
usually clearly to be seen through the hyaline coccolith cover (compare fig. 2). In larger cells 
the dense protoplasm may have an outer hyaline layer, the nature of which is still obscure. 
It may be a secondary phenomenon, probably due to preservation. Such cells look swollen, 
their coccoliths seem to be more loosely connected, and they have a tendency to burst open 
(see fig. 1). 

With light microscope it could not be ascertained whether the coccoliths had the shape of dis
coliths, the border "wall" turning outwards, or of calyptroliths, the "wall" turning inwards. 
Their similarity to Halldal's sptcies, however, indicated calyptroliths, and hence the name 
Calyptrosphaera hyalina was introduced. 

As revealed by the electron micrographs, the coccoliths in this species probably have the 
simplest structure imaginable. The elements are calcite cleavage rhombohedrons (see fig. 1 *) 
mostly of about the same size, having an edge length around 1300 A, with a range of 1100-
1500 A within the same cell. Estimates indicate microcrystal numbers in each coccolith rang
ing from 75 to 125 rhombohedrons on the same cell. 

These rhombohedrons form a simple layer, apparently being arranged in approximately par
allel rows (possibly somewhat modified by the elliptic outline of the coccolith), each crystal 
presumably lying on one face and touching the surrounding crystals at parts of the adjacent 
faces, thus leaving small rhomboidal openings in between. (See fig. 4). A second layer con
sisting of a ring of rhombohedrons forms a low wall along the border of the first layer. The 
crystals in this layer seem to be placed with one face touching top faces of the first layer, as 
in profile the "top" line looks approximately even (compare fig. 8). 

Most of the coccoliths shown in the available electron micrographs have been more or less 
disintegrated during the preparation. Only a few show the presumably original regular ar
rangement of the microcrystals in the strainer-like main layer (fig. 4). While in Sphaerocalyptra 
papillifera (HALLDAL) the rows of microcrystals seem to be oriented at random with respect 
to the elliptical axes of the coccolith, they are here usually approximately parallel to those axes, 
though exceptions may be found. 

Fig. 7 is an attempt to show graphically how the system may be built up. (Compare also 
fig. 1 *). If all the crystals in the main layer were quite regular and of exactly the same size, 
this would be the most solid and rigid system possible (provided the underlayer were flat). 
This system would mean that corresponding crystal axes were parallel throughout the coccolith, 
they are here usually approximately parallel to those axes, though exceptions may be found. 
Fig. 7 is an attempt to show graphically how the system may be built up. (Compare also 
fig. 1 *). If all the crystals in the main layer were quite regular and of exactly the same size, 
this would be the most solid and rigid system possible (provided the underlayer were flFt). 
This system would mean that corresponding crystal axes were parallel throughout the cocco
lith. Theoretically this might be verified (or disproved) in a polarizing microscope, but un
fortunately the main layer seems to be too thin (about 1250 A) to give a distinguishable amount 
of transmitted light by crossed nicols. (By a cursory examination of a detached fragment of 
the coccolith cover from a Crystallolithus hyalinus cell in a microscope with polarizing filters, 
no transmitted light could be observed in that part of the flat-lying coccoliths occupied ex
clusively by the main layer of crystals. In the elliptical border line, where, at least in parts, 
the double distance may be achieved, scattered luminous points (like a pearl string, each pearl 
showing the same colour by use of a red I-plate) or short luminous lines were observed. De-
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tached coccoliths lying in profile were sometimes strongly illuminated. None of these obser

vations are in disagreement with the model. 
The structure of the "wall" in the model accords well with the electron micrographs. In coc

colith profiles the top line looks even, and the side lines are broken in a manner suggesting 

slightly longer elliptical axes in the ring than in the main layer (see fig. 8). Observations on 

coccoliths in face view corroborate this assumption - the inner fraction of the thick peripheral 

part is in accordance with the pattern of the main layer (see fig. 6). 

What forces hold the microcrystals together in these elliptical coccoliths, or what substance 

may serve as cement is obscure. In pl. I, fig. 5 the rhombohedrons are not of exactly the 

same size, and there may be other exceptions from the regular pattern shown in the model. 

Most likely the coccoliths have also a slight concavity towards the spheric cell surface. All 

this may cause an inner tension which may account for the twisted profile of detached coc

coliths, sometimes observed in light microscope. 
As mentioned above, the light microscope observations did not give sufficient information con

cerning the orientation of the coccolith "wall". Judging from electron micrographs showing 

coccoliths more or less in profile (compare fig. 8), the "wall" most likely is placed distally 

(although the possibility exists that the coccoliths in question may have been turned upside 

down during the drying process). 
If so, the coccoliths are not calyptroliths, and the name Calyptrosphaera has to be abandoned. 

Crystallolithus has been chosen as the generic name - the unique structure of the coccoliths 

seeming to justify establishing a new genus. 
The closest relative of Crystallolithus hyalinus among the hitherto described coccolithophorids 

wearing holococcoliths is probably Sphaerocalyptra papillifera (HALLDAL) which it resembles in 

light microscope. The main difference as revealed by the electron microscope lies in the cal

cite crystal form of the coccolith elements, which are here rhombohedrons, while all other 

described holococcoliths are built up mainly of hexagonal prisms (probably with some rhom

bohedrons at the border). (See Halldal and Markali 1954, 1955). The two species probably 

have a similar distribution and may have been counted together in quantitative plankton 

samples. 
There is a possibility that the present species might be identical with Pontosphaera borealis 

OsTENFELD observed in arctic water from the East-Greenland Sea. In general appearance the 

two species have very much in common, except that the last species has larger coccoliths, viz. 

3-4 fJ. long. 
In a few cases empty cells were observed and size of the coccoliths seem to be similar, apart 

from the spinebearing ones in P. sp. 
Crystallolithus hyalinus was observed in water bottle samples from the Faeroe-Shetland channel 

and the southern Norwegian Sea - in the latter area in a maximum number of 17500 cells 

per litre, May 1948, from the northern Norwegian Sea (1040 cells per litre, June 1953), from 

the west coast of Norway (3000 cells per litre, September 1945) and according to verbal in

formation, from Weather Ship M in the Norwegian Sea, September 1949, from north of Ice

land (3500 cells per litre, June 1953) and from Weather Ship A in the Irminger Sea (12000 

cells per litre, August 1954). 
Kamptner has called attention to the apparent lack of calyptroliths and zygoliths in bottom 

sediments, whereas the corresponding coccolithophorids may be rather abundant in the sur

face layers in the same areas. He suggests that these coccoliths consist of aragonite, which is 
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less resistant than calcite. This hypothesis was not supported by the electron microscopical 
observations which showed that the elements of calyptroliths and zygoliths have clear calcite 
crystal forms. However, it would seem probable that the coherence of the elements in holo
coccoliths is rather weak, thus causing a rapid postmortal disintegration. This may explain 
why such forms are not observed in bottom sediments. They may, however, be traced in 
electron micrographs. 
In a recent paper (1954) Deflandre and Fert have published an electron micrograph, of a ,dis
colithe a fond crible, a bord etroit" from bottom deposits off Monaco, which seems to have a 
structure similar to that of C. hyalinus-coccoliths. This is a very small coccolith, about 1.5 1.1. 

in length (calculated), built up of tiny microcrystals, presumably rhombohedrons, in a number 
considerably exceeding those in C. hyalinus. 
The upper coccolith to the right in fig. 27 of Deflandre and Fert may also belong to this crys
tallolith type. The number of microcrystals seems to be about the same as in C. hyalinus; but 
this fossil (chalk) coccolith is about 4,5 1.1. long (calculated) and hence the side length of the 
rhombohedrons must be considerably larger. 

Type level: 

Recent. 

Type locality: 

Not given. 

Depository: 

Not given. 

Author : 

Gaarder K. R. and Markali J., 1957, p. 1, text-fig. 1, pl. 1, figs. 1-8. 

Reference: 

On the Coccolithophorid Crystallolithus hyalinus n. gen., n . sp. Nytt. Mag. Bott., vol. 5, pp. 
1-5, 1 text-fig., 1 pl. 
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