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 Umbellosphaera Paasche in Markali & Paasche (1955) emend. Gaarder in Heim-
dal & Gaarder (1981) 

 

PAASCHE in MARKALI & PAASCHE 1955, p. 96, pls 1-6. 

 

Diagnosis (emend.): Cell spherical or slightly oval. Coccoliths two types of caneoliths: mi-
crococcoliths placed on cell surface; macrococcoliths, with increasing height and width 
of wall, placed in between or outside micrococcoliths, the largest ones delimiting coc-
colith case externally. 

Type: Umbellosphaera tenuis (KAMPTNER) PAASCHE = Coccolithus tenuis KAMPTNER (SD: 
LOEBLICH & TAPPAN 1963, p. 193). 

Cellula sphaerica vel subellipsoides. Coccolithi caneolithos constituentes, alteri micrococco-
lithos superficiei cellulae affixos; alteri macrococcolithos parietibus altitudine et am-
plitudine crescentibus, inter micrococcolithos vel extra eos sitos, maximos superficiem 
testae coccolithicae formantes. 

Typus: Umbellosphaera tenuis (KAMPTNER) PAASCHE = Coccolithus tenuis KAMPTNER 
(SD: LOEBLICH & TAPPAN 1963, p. 193). 

Description of U. corolla: The coccolith case is spherical to oval, diameter 8.0- 15.0µm. Two 
flagella and small organic scales, elliptic in outline, length about 0.7 µm, length/ 
breadth ratio about 1.3, and with radial stripes, are observed. 

The coccolith case is composed of two types of incomplete caneoliths: micrococcoliths with 
slightly expanding wall placed directly on the cell surface (Fig. 52 a) and macrococco-
liths, basically identical in structure but gradually increasing in length of bottom and 
height and width of wall. The latter seem to be arranged more loosely on the outside 
with the largest ones usually placed near the flagellar area. 

The micrococcoliths are normal-elliptical in outline, length 2.7-4.0 µm, length/ breadth ratio 
about 1.5. The proximal rim is narrow and composed of 20-29 spade-shaped elements, 
the bases of which reach somewhat inside the wall (Fig. 55 A). In between these bases 
are inserted the same number of radially arranged bottom ribs whose ends meet along 
the long axis of the coccolith and are interwoven more or less irregularly without form-
ing any elevated ridge (Fig. 53). The wall is formed of a corresponding number of pet-
aloid elements of equal height but somewhat varying in width and invariably bent to 
the left when seen in distal view from the centre and with slight counter-clockwise 
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imbrication. Each element has two or more longitudinal "folds" which give the periph-
ery of the coccolith a toothed appearance. Between the petaloid ones, there are shorter 
and very narrow elements which bend freely outwards about halfway up, together 
forming a regular ring of somewhat blunt spines (Figs 53, 54). 

The macrococcoliths, length 2.9- 6.0 µm, length/breadth ratio 1.3-1.9, have a basically iden-
tical architecture. The bottom part becomes gradually more long-elliptical and the 20- 
32 ribs usually become flattened and finally fill out the bottom completely, their shape 
and arrangement becoming more and more irregular (Figs 53, 55 B). The wall elements 
retain their shape and direction, but the petaloid elements increase considerably in 
length. The largest coccoliths show high degree of convexity in distal view. 

Remarks: From their description, the micrococcoliths of U. irregularis and U. tenuis should 
be regarded as complete caneoliths bearing a pronounced upper rim, while those of U. 
corolla usually are typically incomplete caneoliths (Fig. 56 shows a probable exception). 
It has not been possible to determine the bottom structure of the macrococcoliths in 
the two former species satisfactorily, but it seems to be the same in the macrococcoliths 
of all three species, viz. formed of flattened lamellae in a more or less irregular pattern. 
The structure of fine radial stripes observed on the proximal side certainly belongs to 
the organic scale on which the coccolith has been built (PAASCHE in MARKALI & 
PAASCHE 1955, pl. 1, fig. c and pl. 6, fig. a - both in proximal view). The bottom outline 
which seems to be normal elliptical in the micrococcoliths of all three species is invar-
iably long-elliptical in the macrococcoliths of U. corolla. In U. irregularis it is most often 
nearly circular. In U. tenuis it may vary from nearly circular or rather long-elliptical, 
even in coccoliths on the same cell. 

The petaloid wall elements in all coccoliths of all three species show variation in width. Their 
sculpture is most delicate in U. irregularis, more conspicuous in U. corolla, and in U. 
tenuis it is highly variable as shown in e.g. BORSETTI & CATI's three specimens (1972, 
pl. 53, fig. 3 and pl. 54, figs l, 2). The fine stripes most conspicuous on their proximal 
side (Fig. 57) are observed in all species, likewise their slight imbrication, in most cases 
clearly counter-clockwise, and the sculpture lines run parallel to the left side of the 
elements seen distally. The wall convexity is practically the same in U. tenuis and U. 
corolla. 

The most conspicuous deviation from the earlier known species of Umbellosphaera lies in the 
ring of spines near the wall basis in all coccoliths of U. corolla. These spines are not 
homologous to the ring of beads in Syracosphaera histrica nor to the finger-like centrip-
etal protrusions in Caneosphaera halldalii, although similar spines are observed on sto-
matal coccoliths in f. dilatata of the latter species (see this paper p. 44). 
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Whether or not there exist narrow elements (not bent outwards) in between the petaloid 
wall elements also in U. tenuis and U. irregularis could not be verified using the material 
hitherto studied. 

Umbellosphaera corolla could not be retained in the genus Syracosphaera. Species of Syraco-
sphaera sensu stricto and other dithecate species still retained in Syracosphaera. by sev-
eral authors all have morphologically very different coccoliths placed in two separate 
layers. Umbellosphaera corolla is in a sense monomorphic, exclusively bearing caneoliths 
which are placed in one continuous layer. 
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