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COCCOLITHS AND COCCOSPHERES.

By V. H. BLACKMAN.

A LTHOUGH the curious structures known as Coccoliths were
J ^ first observed in 1836, yet the exact nature of the organisms
from which they are derived has remained unsettled till the
present year. They were first described by Ehrenberg in various
chalk formations, as minute round or oval calcareous plates, and
considered to be of inorganic nature. About twenty years later,
however, Huxley and Wallich obsei'ved similar structures in deep
sea deposits, obtained from the North Atlantic in connection with
the laying of the flrst cable between Eui-ope and America. Huxley
gave them the name of Coccoliths, on account of their resemblance
to a Protococcus cell, while Wallich observed that in the deep sea
ooze they were sometimes found aggregated into spherical masses,
which he called Coccospheres and rightly considered to be the
organisms from which the Coccoliths had been derived by the
separation of the plates of the skeleton. The Coccospheres them-
selves, however, he considered to be mere developmental stages of
Foraminifera. A few years later the same worker made the
important discovery that not only were Coccospheres to be found
in the chalk (as Sorby had in the meantime observed) and in deep
sea deposits, but also floating free on the surface in tropical waters.
It was thus clear that Coccospheres were very ancient forms and
of much scientific interest on account of the part which they have
played in the production of the chalk and the part they still play in
the formation of deep-sea deposits.

Wallich described two species of Coccosphnera, and on the
Challenger expedition Coccospheres were met with in most waters,
except polar ones, together with forms bearing plates of a different
shape, to which the name of Rhabdospheres was given. It seemed clear
that the Coccospheres and Rhabdospheres were unicellular organ-
isms, but as nearly all observations had been confined to the calcareous
skeleton, there was very little evidence as to their systematic position,
and the strangest views as to the nature of the Coccoliths were put
forward; the actual existence of Coccospheres being doubted by
many who had failed to find them. John Murray had suggested that
the organisms in question were of algal nature and this was sup-
ported by the discovery, in 1897, of a yellow green chromatophore in
Coccosphaera leptopora by George Murray and Blackman. The small
size (10-30/t.), however, of these organisms renders their capture very
difficult, for the finest miller's silk available for nets has a mesh of
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at least 50/A., SO tbat it is only wben the meshes become partially blocked
tbat tbe organisms are caugbt at all. It is also clear that the treat-
ment wbicb the organisms receive in tbe nets is very likely to cause tbe
destruction of any flagella or pseudopodia wbicb they may possess;
to tbese two factors was due tbe scantiness of our knowledge. Wbat
was wanted was a more satisfactory means of capture, so tbat tbe
organisms might be observed unaltered and in tbe living state. Such
a means bas lately been discovered by H. Lobmann,' and by its
means he bas been able to settle tbe mucb disputed question of their
systematic position. His ingenious metbod consists in taking
advantage of tbe natural filtering apparatus possessed by tbe
Appendicularise. Tbe apparatus can be removed from tbe animals
under the microscope, wben tbere are found entangled in its mesbes
a large number of Protozoa and Protopbyta. Under tbese
conditions Lobmann was able to observe Coccospheres in a
living condition and to observe tbe presence of one or two yellow
or green cbromatopbores and of one or two flagella. From
tbese observations it is clear tbat tbe group formerly known
by the name of Coccospbaeraceae must be considered to belong to
the Flagellata, and it is placed by Lobmann in tbe division
Chrysomonadi^m of that group. He points out tbat WalUch's genus.
Coccosphaera, wbicb formerly gave tbe name to tbe group, must be
dropped on account of tbe use, for anotber organism, of that name
by Perty in 1852, in an obscure paper. He proposes instead, the
name Coccolithophora, and terms tbe group tbe Coccolithophoridae.
Lobmann sbows, by means of suitable methods of filtration, tbat the
organisms are mucb more common in tbe upper layers of the sea (at
least in tbe Mediterranean, in wbicb bis investigations were carried
on) tban was formerly supposed, and tbat tbey play an important part
in general marine metabolism, thougb tbeir numbers of course cannot
be compared to tbose of Diatoms or Peridineje. He describes eigbt
genera and 22 species, tbougb previously only three genera and 5
species had been known. All tbe forms are marine, and all are
characterised by tbe formation of a calcareous skeleton, consisting
of plates of very various sbapes; in the majority of tbe forms, also,
one or two usually yellowish cbromatopbores were to be observed,
and one or two flagella, so tbat tbe group is a sharply marked one
among the Flagellata. Very interesting results will, no doubt, be
obtained by tbe use of similar methods in otber marine areas.

' IT. Loliiimiin, " Die Coccolithophoridae, eine Monographic
(lerCoccolitheubildendeu Flagellateii, Archiv fiir Protisteii-
kunde." ]?d. I., 1902.






