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1. Introduction
Coccolithophores with dimorphic holococcolith-bearing 
coccospheres, with fragarioliths in apical position 
and calyptroliths as body coccoliths are considered as 
belonging to the genus Anthosphaera Kamptner 1937; 
emend. Kleijne 1991 (Kleijne, 1991; Jordan et al., 2004).

Several undescribed specimens showing very distinc-
tive apical fragarioliths and body calyptroliths have been 
reported from SEM observations of Northwestern Medi-
terranean (Cros, 2001; Cros and Fortuño, 2002; Cros, 
2004) and Atlantic water samples (Bérard-Therriault et 
al., 1999; McGrane, 2007). These coccospheres present 
FLUFXP�ÁDJHOODU� FRFFROLWKV� ZLWK� GHOLFDWH� IDQFLIXO� RUQD-
mentation and body calyptroliths with distal structures 
resembling origami paper boats. In the present study, 
the specimens are formally described as a new species.

2. Materials and methods
The specimens studied were collected from the North-
western Mediterranean aboard the R/V “García del Cid”, 
at the Cruise Fronts-95 station 23D (40º40.3 N 2º52.0 E) 
on 22nd June 1995 at 50 and 40 m depth (Cros, 2001) and 
at the Cruise Hivern-99 station 30 (41.33º N  2.25º E) on 
26th February 1999 at 5 m depth (Pascual et al., 2002; 
Moran and Estrada, 2005); and from Northeast Atlantic, 
in Irish shelf waters station 3602 (55º40.01 N  7º46.00 
W) from the R/V Celtic Voyager on 28th July 2002 at 1m 
depth (Raine and McGrane, 2002).

7KH�VDPSOHV�ZHUH�ÀOWHUHG�GLUHFWO\�RQWR�SRO\FDUERQDWH�
ÀOWHUV� RI� ���� �P� � SRUH�VL]H� IROORZLQJ� WKH�PHWKRGRORJ\�
outlined in Cros (2001). Scanning electron microscopy 
ZRUN�ZDV�UHDOL]HG�RQ�D�ÀOWHU�RU�VHFWLRQ�RI�ÀOWHU�PRXQWHG�
on a aluminium stub, the sides of which were painted with 
VLOYHU�FROORLGDO�VXVSHQVLRQ��DQG�FRDWHG��ZLWK�D�ÀOP�RI�JROG�
or gold/palladium to avoid electric charges.  The exami-
nation and micrographs of the specimens have 
been realized with a Hitachi S-570 SEM in the case 
of Mediterranean samples and with a Hitachi S-4700 cold 
ÀHOG�HPLVVLRQ�SEM in the case of Atlantic specimens. 

3. Observations and discussion

Anthosphaera origami Cros et McGrane sp. nov. 
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Diagnosis: Coccosphere dimorphic, bearing holococ-
FROLWKV�� WKH� FLUFXPÁDJHOODU� FRFFROLWKV� DUH� IUDJDULROLWKV��
They consist of a proximal rim surmounted by an orna-
mented blade, which ends, distally, in spines-like rows of 
FU\VWDOOLWHV��7KH�ERG\�FRFFROLWKV�SUHVHQW� D�SUR[LPDO�ÁDW�
rim, a ring of large perforations separating radial rows of 
FU\VWDOOLWHV��DQG�D�FRQFDYH�GLVWDO�WRS�ZLWK�D�ÁDQJH�DQG�D�
central distally pointed triangle.
Holotype: Negative 137410 (Plate 1, Figure 1), deposited 
at ICM (CSIC) Barcelona, Spain.
Type locality: Western Mediterranean Sea  (40º40.3 N  
2º52.0 E), depth 50m, 22 June 1995 (Cruise Fronts-95, 
Station 23D).
Etymology: “origami”, suggested by Dr. Margalef, refer-
ring to the top body coccolith structures resembling 
origami paper boats.
Number of specimens studied: 6
Description: The coccosphere consists of 5 to 8 circum 
ÁDJHOODU�IUDJDULROLWKV�DQG����WR����ERG\�FDO\SWUROLWKV��3O���
Figs. 1 – 4).
 
The fragarioliths have an elliptical baseplate with a prox-
imal rim one crystallite thick and two to three crystallites 
wide that supports the ornamented blade which appears to 
be sustained by buttress-like structures of rows of crystal-
lites; the blade ends, distally, in a pointed triangle and six 
spine-like rows of crystallites, three on each side of the 
central triangle.

7KH�ERG\�FRFFROLWKV�DUH�FDO\SWUROLWKV�ZLWK�D�ÁDW��RQH�

Anthosphaera origami sp. nov. , a planktonic coccolitho-
phore with characteristic paper-boat-shaped structures. 
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Abstract: The holococcolithophore Anthosphaera origami sp. nov., which has very characteristic dimorphic cocco-
spheres, is described on the basis of Scanning Electronic Microscopy (SEM) observations. The body coccoliths are 
calyptroliths with distal structures that resemble origami paper boats and, in apical position, there are fragarioliths 
which present delicate fanciful ornamentation.
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)LJ�� ��� 'HWDLO� RI� ÀJ�� �� VKRZLQJ� WKH� GLVWDO� SDUW� RI� ERG\� FDO\SWUROLWKV��
Notice the columns of three crystallithes high supporting the distal 
structure.

Fig. 3: Coccosphere showing well formed body calyptroliths and several 
collapsed fragarioliths (centre bottom). NE Atlantic, Lat. 55º40.01 N; 
Long. 7º46.00 W, at 1m depth.

Fig. 2: Detail showing a fragariolith (centre left) with rows of crystal-
lites forming ‘spines’ along the distal part of the blade, the central one 
being the longest. Several ornamented calyptrolith-like body coccoliths 
DUH�ÀJXUHG��VRPH�LQ�SUR[LPDO�YLHZ��VKRZLQJ�D�WHDU�LQ�WKH�FHQWUDO�SDUW�RI�
the base plate, and others in distal and lateral view, showing a basal ring 
and columns of crystallites supporting the concave distal top with the 
pointed triangle-like central structure. NW Mediterranean ,Lat. 40º40.3 
N, Long. 2º52.0 E,  at 50m depth.

Fig. 1: Holotype; dimorphic coccosphere with very ornamented apical 
fragarioliths and body coccoliths with top structures that resemble ori-
gami paper boats. NW Mediterranean, Lat. 40º40.3 N, Long. 2º52.0 E,  
at 50m depth.

Plate 1
Anthosphaera origami Cros et McGrane sp. nov. Scale bars = 1 µm
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crystallite thick, elliptical rim two to three crystallites 
wide connected to a narrower distal structure by up to 10 
robust rows of ca. 3 crystallites separated by large spaces; 
these rows appear to act as columns supporting the paper 
boat like distal structure; this distal structure consists of 
D�FRQFDYH�WRS�ZLWK�D�GLVWDO�ÁDQJH�DQG�D�VDLO�OLNH��FHQWUDO�
pointed triangle-shaped protrusion running parallel to the 
long axis.
Dimensions: coccosphere ca. 5 µm; body coccolith length   
1.0 – 1.4 µm; body coccolith width ca. 0.8 µm; body 
FRFFROLWK� KHLJKW� � FD�� ���� �P�� FLUFXP�ÁDJHOODU� FRFFROLWK�
�ORQJ� D[LV�� FD�� ��P�� � FLUFXP�ÁDJHOODU� FRFFROLWK� � KHLJKW�
ca. 1-2 µm.

Taxonomic notes
Anthosphaera origami sp. nov. is included in Anthos-
phaera because it is a dimorphic holococcolithophore, 
ZLWK��FLUFXP�ÁDJHOODU�IUDJDULROLWKV�DQG�FDS�VKDSHG��FDO\S-
trolith-like, body holococcoliths. 

The new species differs from the other Anthosphaera 
species mainly in possessing a concave instead of a 
rounded dome-shaped distal top. Moreover it presents 
an unusual profusion of adornments and column-like 
supports built from crystallite rows, which are otherwise 
only present, in a very restrictive way, in Anthosphaera 
periperforata Kleijne 1991.
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