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80. Syracosphaera operculata Kleijne & Cros (2009) 
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Pl. 7, figs 1-4 
Pl. 7. Syracosphaera operculata Kleijne et Cros sp. nov. Scale bars = 1 μm. Figure 1 was published previously in 

Cros (2000), as Syracosphaera sp. with stratified coccoliths, and fig. 3 in Cros (2002) as Syracosphaera sp. 
6 with stratified coccoliths. 

Fig. 1. Partly collapsed coccosphere showing body coccoliths, and exothecal planoliths in distal and proximal 
views; MESO-96/D8/70m. 

Fig. 2. Detailed view of fig. 1; body coccoliths in distal and lateral views, showing thick wall that is double-
layered in proximal part. 

Fig. 3. Holotype; collapsed coccosphere showing body coccoliths with convex central area, one thin-walled 
circum-flagellar coccolith with spine, and three exothecal coccoliths; MESO-96/D8/70m. 

Fig. 4. Detailed view of fig. 3; operculum-like laminated exothecal planoliths have a flat proximal side (left) 
and convex distal side with stepped surface (arrow). 

 
Syracosphaera nana auct. non (Kamptner 1941), OKADA and MCINTYRE 1977 partim, pp. 

24-25, pl. 8, fig. 9, non figs. 7-8. 
Unidentified sp. 2, REID 1980, p. 172, pl. 9, figs. 8-9. 
Syracosphaera sp., CROS 2000, pl. 1, figs. 5-6. 
Syracosphaera sp. 6, CROS 2002, p. 59, pl. 32, figs. 1-4. 
Syracosphaera sp. ‘with stratified coccoliths’, CROS and FORTUÑO 2002, pp. 34-35, figs. 

38C-D. 
 
Diagnosis: Coccosphaera dithecata cum coccolithis endothecalibus dimorphis. Coccolithi 

exothecales sunt subcirculares, planolithi magni dense stratifixi sine orificiis. Habent 
superficiem distalem gradatam, convexam et proximalem levem. Coccolithi comunes 
sunt murolithi late elliptici et habent murum humilem et crassum, augentem, 
bistratum in parte proximali. Area centralis formata exiguis elementis lamellaribus 
radialiter tendentibus cum orificiis triangulis in medio et structura centrali lata et 
leviter convexa. Murolithi circumflagelares habent murum angustum et altum, 
augentem leviter et spinam brevem et rotundam in extremo. 

Coccosphere dithecate, with dimorphic endothecal coccoliths. Exothecal coccoliths are 
subcircular, large thickly-stratified planoliths without openings. They have a 
stepped, convex distal surface and a smooth proximal surface. Body coccoliths are 
broadly-elliptical muroliths with a low and thick, flaring wall that is double-layered 
in the proximal part; the central area has short radial laths with triangular openings 
in between, and a broad and slightly convex central structure. Circum-flagellar 
muroliths have a thin and high, slightly flaring wall and a short spine with a 
rounded end. 

Holotype: Negative 143707, (pl. 7, fig. 3), deposited at ICM (CSIC), Barcelona. 
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Type locality: western Mediterranean Sea (41°02’N 3°49’E), depth 70m, date 20 June 1996 
(Cruise MESO-96, Station D8). 

Etymology: Latin operculatus -a -um (adjective), operculate or operculated; referring to the 
shape of the exothecal coccoliths that reminds of a gastropod operculum. 

Number of specimens studied: 3; plus 1 in Okada and McIntyre (1977) and 1 in Reid 
(1980). 

Distribution: Pacific; Western Mediterranean Sea, 70m; Equatorial Atlantic (80m, A. 
Kleijne, unpubl. res.). 

Description: The dithecate coccosphere is probably sub-spherical (pl. 7, fig. 1). It consists 
of ± 40-44 dimorphic endothecal muroliths and up to ± 34 more or less subcircular, 
solid exothecal planoliths with a highly asymmetrical rim (pl. 7, figs. 1, 3). The 
planoliths are considerably larger than the endothecal coccoliths and may cover the 
entire coccosphere (Okada and McIntyre 1977, pl. 8, fig. 9). 

In proximal view the planoliths show a smooth surface with two distinct parts: the sub-
circular central area and the surrounding rim of variable width (pl. 7, fig. 4). The 
distal side shows a stepped pattern that is the result of extended rim elements with a 
complex profile. These elements grow outward, and also backwards and upwards 
over the central area, and cover it completely. The most distal part of the planolith 
consists of several large elements of irregular shape. The central area and medial 
cycle elements are not visible. The distal surface shows one large step on the wider 
part of the flange (pl. 7, figs. 1, 4; Cros 2000, pl. 1, fig. 6). This probably is the place 
where the planoliths overlap when they occur in a ribbon-like arrangement, as 
described for species of this subgroup by Young et al. (2009). 

The broadly-elliptical body coccoliths have a low, thick wall that shows a pattern of 
concentric rings in distal view. The wall is constructed of two layers: the elements of 
the thick outer layer are obliquely raised and about twice the height of the thinner, 
inner wall layer (pl. 7, fig. 4). Their central area has 23-28 radial laths that have a 
vertical extension along the inner wall layer (pl. 7, fig. 2). The broad, slightly convex 
central structure consists of wide, irregularly placed lamellar elements (pl. 7, fig. 4). 

The circum-flagellar coccoliths have a thin, single-layered wall that is higher than in the 
body coccoliths, and a short, rod-shaped central spine (pl. 7, fig. 4). 

Dimensions: coccosphere, diameter along long axis 6.5-7.5 μm; exothecal coccoliths, 
length 2.5-2.9 μm; body coccoliths, length 1.5-2.0 μm; circum-flagellar coccoliths, 
spine length ± 0.5 μm. 

Taxonomic notes: Three species are described here with body coccoliths that have only a 
proximal flange, and exothecal coccoliths that consist of several layers of plate-like 
elements, Syracosphaera operculata sp. nov., S. squamigera sp. nov. and S. reniformis sp. 



XX/80 
 

nov. These are evidently closely related and are included in the squamosa-subgroup 
within the S. nodosa group, which is equivalent to the “laminated type” of Young et 
al. (2003). The differences between them are discussed below. 

One of the three specimens shown by Okada and McIntyre (1977, pl. 8, fig. 9, as 
Syracosphaera nana), is included on similarity in shape of the exothecal coccoliths; the 
specimens in their figs. 7 and 8 are included in S. reniformis sp. nov., because the 
muroliths have smaller triangular openings between the radial laths. 

 
Kleijne, A. & Cros, L., 2009. Ten new extant species of the coccolithophore Syracosphaera 

and a revised classification scheme for the genus. Micropaleontology, 55(5): 425-462.  
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