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39. Gladiolithus striatus Hagino & Okada (2008) 
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Figs 1-3 

Figs 1-3. Scanning electron micrographs of coccospheres of Gladiolithus striatus Hagino et Okada sp. nov. Scale 
bars indicate 1 μm. 

Fig. 1. Side view of the holotype of Gladiolithus striatus. Note that lepidoliths are arranged at the base of the 
cluster of tubular coccoliths. Note the clearly bent lepidolith (arrow) showing the basic construction of two 
platelets. 

Fig. 2. Bottom view of a paratype. 
Fig. 3. Top view of another paratype. Note the dislocated blade-like plates in some tubular coccoliths. 
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Fig. 4 

Fig. 4. Schematic diagrams of the various components of Gladiolithus striatus Hagino et Okada sp. nov. Arrows 
1, 2, and 3 indicate the base plate, the flange, and the sharp protrusion, respectively. a. Side view of a tubular 
coccolith. b. Distal view of a tubular coccolith. c. Proximal view of a tubular coccolith. d. Cross section of a 
tubular coccolith in the top part. e. Cross section of a tubular coccolith at the bottom part. f. Bottom view 
of a tubular coccolith. The basal end is closed with a base plate. g. Distal view of a lepidolith. h. Proximal 
view of a lepidolith. i. Oblique distal view of a lepidolith. Fine lines with small letters (d-f) in Fig. 4a indicate 
the positions of cross sections shown as Figs. 4d-f. 
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Figs 5-7 

Figs 5-7. High magnification SEM views of partly disintegrated coccospheres of Gladiolithus striatus Hagino et 
Okada sp. nov. Scale bars indicate 1 μm. 

Fig. 5. Distal sides of lepidoliths and tubular coccoliths. Note the presence of a base plate (arrow a) and a distal 
flange (arrow b) at the base of a tubular coccolith. 

Fig. 6. Proximal sides of tubular coccoliths and a lepidolith showing smooth surfaces. The six tubular coccoliths 
illustrated in the right half of the photograph show the corrugated distal side. 

Fig. 7. Lower portions of two isolated tubular coccoliths, showing the distal (grooved) and proximal (smooth) 
sides. Note the presence of two sharp protrusions (arrows) at the base of the proximal side. 

 

 
Fig. 8 
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Fig. 8. Scanning electron micrograph of Gladiolithus flabellatus (Ostenfeld) Jordan et Chamberlain collected from 
the western equatorial Pacific (4.0°S, 178.98°E), at 173 m water depth. Scale bar indicates 1 μm. 

 
Diagnosis: Coccosphaera cupiformis, dimorpha, 7.0-9.0 μ.m diametro et 4.0-5.5 μ.m alta, 

100-140 coccolithos tubulosos et 60-80 lepidolithos ferens. Coccolithi cavi et partim 
complanati, 3.8-4.3 μm longi et 1.1-1.5 μ.m lati, ex laminam sex constantes, arcte fas- ciculi 
circum cellulam, distaliter sulcis horizontalibus, tenuibus. Lepidolithi plani, 
latirectangulares angulo rotundato, 1.5-1.9 μ.m longi et 1.1-1.4 m. proximaliter non 
signati, distaliter corrugati sul- co diagonali, ad basim coccolithi tubulosorum dispositi. 

Coccosphere barrel-shaped, dimorphic, 7.0-9.0 μm in diameter and 4.0-5.5 μm in height. 
bearing 100-140 tubular coccoliths and 60-80 lepidoliths. Tubular coccoliths hollow and 
partly flattened, 3.8-4.3 μm long and 1.1-1.5 μm wide, consisting of six plates, tightly 
clustered around the cell, dis- tally with fine horizontal grooves. Lepidoliths fiat, 
rectangular with round corners, 1.5-1.9 μm long and 1.1-1.4 μm wide with a diagonal 
suture line, proximal surface smooth, distal surface grooved, arranged at the base of the 
tubular coccoliths. 

Holotype: Our Fig. 1; Negative HEPS-1, currently held in the Department of Earth and 
Planetary Sciences, Graduate School of Science, Hokkaido University. 

Locality of the type: Central Equatorial Pacific Ocean (4.00°S, 178.98°E), at a water depth of 
173 m. 

Etymology: Latin stria, striation, referring to the horizontal striation on the distal surface of 
the tubular coccoliths. 

Description: The tubular coccoliths are tightly arranged to form a short barrel with a concave 
base (Fig. 1). Many randomly arranged small rectangular lepidoliths are attached at the 
base (Fig. 2). The size of the coccosphere ranges from 7.0-9.0 μm across the basal diameter 
and 4.0-5.5 μm in height. The number of tubular coccoliths ranges from approximately 
100 to 140, and the number of lepidoliths varies be- tween 60 and 80 (Figs 2, 3). 

The partly flattened tubular coccoliths gently curve inward at the top end (Figs 1, 4a). The 
open top end is toothed, and the basal end is covered by a small base plate (Figs 4a-c, f, 
5, 6). The tube consists of six elongated blade-like plates; two wider and four narrower 
ones (Figs 3, 4b-e). The three plates comprising the distal side of the tubular coccolith 
show distinct horizontal grooves for 75-80% of their length (Figs 1, 4a, b), and each has a 
slight flange at the base (Figs 4a, b, f, 6, 7). The three proximal plates exhibit entirely 
smooth sur- faces, and two plates have a sharp protrusion at the basal end (Figs 4c, f, 6, 
7). The cross section of tubular coccoliths at the open end appears to be trapezoidal rather 
than hexagonal owing to the obtusely connected proximal plates (Figs 3, 4d). The cross 
section at the basal end is more hexagonal with a small base plate (Figs 4e, 5). Although 
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the six blade-like plates of the tubular coccoliths are usually joined for the entire length, 
the wider distal plate of some tubular coccoliths may be dislocated by an inward bending 
of the upper part (Figs 1, 3). The length of the tubular coccolith ranges from 3.8 to 5.0 μm, 
and the maximum dimension across the top end varies from 1.1 to 1.5 μm. The number 
of grooves observed on the distal plates ranges from 40 to 50. 

The rectangular lepidoliths are rounded at the four comers, and are constructed of two 
similarly formed trapezoidal plate- lets (Figs 4g-i, 5). The distal surface of the lepidolith 
is grooved along the long axis except at the margins (Figs 4g, 5). The proximal surface is 
entirely smooth (Figs 4h, 6). Some lepidoliths are bent slightly along the diagonal suture 
line (Figs 1 arrow, 4i). The lepidoliths range from 1.5 to 1.9 μm in length and 1.1 to 1.4 
μm in width. The number of grooves varies from eight to 12. 

Remarks: The new species Gladiolithus striatus can be assigned to the genus Gladiolithus 
Jordan et Chamberlain (1993) on the basis of the following characteristics: (1) the 
coccosphere is constructed of tightly clustered tubular coccoliths with lepidoliths 
attached at the basal part; (2) hollow tubular coccoliths are constructed with six blade-
like plates with tooth-like projections at the top end; and (3) lepidoliths are formed of two 
identically shaped platelets. 

The new species differs from Gladiolithus flabellatus (Fig. 8) in that (1) the tubular coccoliths 
have fine horizontal grooves on the distal side; (2) the tubular coccoliths have a flange 
and two sharp projections at the basal parts of distal and proximal surfaces, respectively; 
(3) the tubular coccoliths lack fine spine-like projections on the distal side; (4) the 
lepidoliths are rectangular instead of oval; (5) the suture line separating the two platelets 
of the lepidoliths is diagonal instead of perpendicular to the long axis; and (6) the distal 
side of the lepidoliths is finely grooved. 

Gladiolithus flabellatus lepidoliths are often seen as split into two platelets along the "slightly 
curved transversal furrow" described by Halldal & Markali (1955). Some lepidoliths of 
the new species were also observed splitting into two platelets along the diagonal suture 
line (not illustrated), and this basic feature, conjugation of two platelets, is shown by a 
folded lepidolith (Fig. 1 arrow). 

Reid (1980) discussed another form having tubular coccoliths and lepidoliths and tentatively 
identified it as a species of Thorosphaera. However, the tubular coccoliths are spine-like, 
and the lepidoliths had raised edges, unlike the flat plates of G. flabellatus and G. striatus. 
In our opinion, therefore, Reid's coccolithophores certainly do not belong to the genus 
Gladiolithus. 

Our new species was observed exclusively in samples taken from water depths of 
approximately 150, 175, and 200 m. The observed temperature range of this species is 15-
27°C. It occurred at six of 14 stations ranging from 14°30'N to 4°58'S in latitude and from 
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160°03'E to 167°42'W in longitude (Table 1). The eight stations in which the new species 
was not observed are also within this geographic range. 

The new species is much rarer than Gladiolithus flabellatus, and no samples were found to 
yield the former without the presence of the latter. Of 42 lower photic samples that 
contained Gladiolithus flabellatus, only 10 samples yielded the new species (Table 1). The 
highest ratio of occurrence between the new species and G. flabellatus is 1:3; that was 
observed in the sample taken from 173 m water depth at Station AQ11 (Table 2). 

Distribution: Lower photic zone of the equatorial and sub- tropical Pacific Ocean. 
 
Table 1. Localities and water temperature of the samples that yielded the new species. 
Station no.  

Date 
  

Latitude 
 
Longitude 

Depth (m) Temp. 
(OC) 

AQ01 l Nov 1990 14°30'N 167°42'W 199 15.05 
AQ05 6 Nov 1990 02°00'N 178°59'E 175 21.21 
AQ08 8 Nov 1990 01°00'5 179°00'E 150 26.08 
AQ08 8 Nov 1990 01°00'S 179°00'E 174 20.41 
AQ11 9 Nov 1990 04°00'5 179°00'E 149 26.67 
AQ11 9 Nov 1990 04°00'5 179°00'E 173 24.46 
AQ11 9 Nov 1990 04°00'5 179°00'E 199 19.92 
AQ13 12 Nov 1990 04°58'S 168°56'E 174 25.32 
AQ13 12 Nov 1990 04°58'S 168°56'E 197 20.87 
AQ23 17 Nov 1990 03°59'S 160°03'E 174 20.01 

 
Table 2. Floral composition expressed in percent abundance for the 10 samples that yielded 

the new species. The plus symbol indicates the presence of the new species Gladiolithus 
striatus in abundance less than 0.3%. 

Station no. 
Depth (m) 

AQ0l 
199 

AQ05 
175 

AQ08 
150 

AQ08 
174 

AQ11 
149 

AQ11 
173 

AQ11 
199 

AQ13 
173 

AQJ 13 
197 

AQ23 
174 

Gephyrocapsa oceanica 0.0 5.7 9.8 6.3 2.7 6.0 12.3 5.3 0.7 5.0 
Oolithotus fragilis 1.7 14.3 7.7 17.7 2.3 0.3 1.3 6.0 4 .7 27.0 
Algirosphaera spp. 6.0 41.7 8.0 8.3 0.0 0.0 0.3 3.0 2.0 18.3 
Florisphaera profunda 59.7 19.7 22 .7 50.3 24.3 33.8 1 1.3 38.0 23.0 33.3 
Gladiolithus flabellatus· 21.7 1 2.7 47.5 15.0 60.7 42. l 66.7 36.0 68.0 10.0 
Gladiolithus striatus 1.0 0.3 + 0.7 7.3 1 3.9 5.0 4.0 + 0.3 
Miscellaneous 1 0.0 5.7 4 .3 1.7 2.7 4.0 3.0 7.7 I.7 6.0 
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