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92. Turrisphaera borealis Manton et al. (1976) 
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Pl. 1, figs 3-11 
Pl. 1. Turrisphaera borealis gen. and sp. nov., from shadowcast whole mounts on support films, except where 

otherwise stated. 
Fig. 3. The type specimen, from Greenland, showing the protoplast, coccoliths, the two flagella and the thin 

coiled haptonema (magnified more highly in figure 12); micro graph Y 4393.15 (A.E.I. 801 at 
Lancaster) (magn. x 5000). 

Fig. 4. A specimen from Resolute Bay, Cornwallis Island; micrograph Y 7749.9 (Corinth microscope, 
Nottingham) (magn. x 5000). 
Fig. 5. The specimen from Homer, South Alaska, used for chemical probing: field A, the support film with 

neither calcium nor silicon in significant amounts (see figure 2, graph A); field B, an adjacent diatom 
strongly positive for silicon (see figure 2, graph B); field C, the site of a positive calcium test (see figure 
2, graph 0); micrograph Y 7797.22 (A.E.I. EM6B, Leeds Zoology) (magn. x 5000). 

Fig. 6. A specimen from Greenland dried on a glass microscope slide and viewed with a scanning electron 
microscope (Jeol, Lancaster) after standard sputtering with gold, showing the coccoliths and parts of 
the two flagella; micrograph Y 7780.7 (magn. x ca. 3000). 

Fig. 7. The same cell as that in figure 6 taken before the treatment for scanning; light microscopy, Nomarski 
illumination (Lancaster) photograph 25.21 (magn. x 1000). 

Figs 8-11. Three other examples of cells from Greenland (figures 9 and 10 the same specimen) dried on glass 
slides and photographed with the light microscope (magn. x 1000); figures 8, 9 phase contrast, 
exposures 19.15 and 19.36; figures 10, 11 Nomarski illumination, exposures 28.5 and 34.2. 
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Pl. 2, figs 12-17 

Pl. 2. Turrisphaera borealis. 
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Fig. 12. Part of the type specimen (figure 3) showing the coiled haptonema (H) and the adjacent flagellar 
bases (F) and coccoliths; micrograph Y 4393.20 (A.E.l. 801, Lancaster) (magn. x 10000). 

Fig. 13. Part of an unmineralized specimen from Greenland showing the angular base- plates in face view 
with the rest of the coccoliths enveloped in columns of mucilage; micrograph Y 4525.27 (A.E.I. EM6B, 
Nottingham) (magn. x 15000). 

Fig. 14. Three detached coccoliths from Greenland, fully calcified, seen from the side, with a group of small 
oval unmineralized scales of the underlayer at right (arrows); micrograph Y 4006.32 (A.E.I. EM6B, 
Nottingham) (magn. x 20000). 

Fig. 15. A detached unmineralized coccolith from Greenland seen from the side, showing the organic matrix 
responsible for the shape and reticular patterning; micrograph Y 4003.13 (A.E.I. EM6B, Nottingham) 
(magn. x 20000). 

Fig. 16. A base-plate from another part of the specimen of figure 13 showing the shape and reticular 
patterning in the organic matrix of the unmineralized scale; micrograph Y 4525.28 (A.E.I. EM6B, 
Nottingham) (magn. x 20000). 

Fig. 17. Group of small unmineralized scales of the underlayer, visible in surface view while still in position 
between adjacent coccoliths, from Resolute Bay, Cornwallis Island; micrograph Y 7427 (Siemens 
Elmiskop IA, Ottawa) (magn. x 20000). 

 



XX/92 
 

 
Pl. 3, figs 18-23 
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Pl. 3. Turrisphaera borealis. 
Fig. 18. A specimen from Greenland dried on a glass slide and examined with a scanning electron 

microscope (Jeol, Lancaster) after sputtering with gold (see also figures 19 and 20); micrograph Y 
7780.9 (magn. x 1000). 

Fig. 19. Part of the same specimen as figure 18 showing the coccoliths in position complete with crystallites; 
micrograph Y 7780.11 (magn. x 10000). 

Fig. 20. The same cell as figures 18, 19, taken with the light microscope (Nomarski illumination) after 
completion of the scanning electron microscopy; photograph 35.6 (magn. x 1000). 

Fig. 21. Parts of two detached coccoliths, from Greenland, showing the reticular arrangement of crystallites 
within the thread-like boundary of the base-plate; micrograph Y 4401.24 (A.E.I. 801, Lancaster) (magn. 
x 30000). 

Fig. 22. Part of the basal edge of a coccolith from the specimen from Homer (figure 5) used for electron 
probing (figure 2), showing crystallites; micrograph Y 7797.24 (A.E.I. EM6B, Leeds Zoology) (magn. x 
30000). 

Fig. 23. Distal edge of a coccolith from Resolute Bay, Cornwallis Island, showing details of crystallite shapes; 
micrograph Y 7747.6 (A.E.I. Corinth microscope, Nottingham) (magn. x 40000). 

 
Etymology: L. adj. borealis, northern. 
Description: Protoplast spheroidal, ca. 7 μm diameter excluding the periplast; the two 

flagella up to 30 μm long and the slender haptonema not more than half this length. 
Coccoliths distributed equally on all surfaces, the tubes up to 3μm long, usually 
widened at both ends; the subtending base-plates ca. 1.2 μm x 1.5 μm, somewhat 
angular in outline and delimited peripherally by an unmineralized thread-like band. 
Scales of the underlayer ca. 0.2 μm x 0.3 μm, always unmineralized, relatively few 
and inconspicuous, perhaps limited to the gaps between coccolith bases. Coccolith 
crystallites, when present, hexagonal plates each up to 0.15 μm across, usually with a 
small central perforation. Apparently normal cells with unmineralized coccoliths not 
uncommon. 

Type specimen: figure 3 collected in surface water at Fortuna bay near Godhavn, Disko 
Island (West Greenland) on 1 July 1972, water temperature 4°C. Not uncommon in 
other seawater samples collected within a radius of 20 km from Godhavn at various 
depths from 0 to 20m between 21 June and 4 July 1972; also found at various depths 
from 5to 20m at Resolute Bay (Cornwallis Island) between 17 and 24 August 1973, 
water temperature -1°C; also at Homer (S. Alaska), at 5 m depth on 19 June 1975, 
water temperature 7°C. 

Species typifica: Turrisphaera borealis sp. nov. 
Protoplastus sphaericus, praeter periplastum circiter 7 μm diam., bina flagella ad 30 μm 

longa, haptonema tenue non ultra dimidium. Cellula ubique aequaliter coccolithis 
obsita; tubus coccolithi ad 3 μm longus, plerumque utrinque dilatatus; lamina basalis 
suffultoria circiter 1.2 μm x 1.5 μm magna subangulata clavo augusto substantia 
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minerali carente marginata. Squamae strati interioris circiter 0.2 μm x 0.3 μm 
magnae, semper substantia minerali carentes, satis paucae, parum conspicuae, 
fortasse solum spatia inter coccolithos hiantia subtegentes. Crystallitae coccolithorum 
si praesentes hexagone disciformes ad 0.1 μm diam., plerumque medio subtiliter 
perforati. Cellulae squamis coccolithaceis substantia minerali carentibus praeterea ut 
videtur normales haud rarae. 

In aqua lecta 4 graduum Celsii die 1 Julii anni 1972 ex aequore maris ad Furtunebay prope 
pagum Godhavn insulae groenlandicae Disko hausta, fig. 3 typifica monstrata. 
Eadem species in aliis exemplis aquae marinae inter dies 21 Junii et 4 Julii ejusdem 
anni inter aequor et profunditatem 20m in locis non plus quam 20 km a Godhavn 
distantibus haud rara. Etiam inter dies 17 et 25 Augusti anni 1973 ad sinum Resolute 
Bay insulae canadensis Cornwallis Island inter profunditates 5 et 20m in aqua -1 
gradus et die 19 Junii anni 1975 ad pagum alaskanum Homer 5 m sub aequore in 
aqua 7 graduum lecta. 

 
Manton, I., Sutherland, J. & Oates, K., 1976. Arctic coccolithophorids: two species of 

Turrisphaera gen. nov. from West Greenland, Alaska, and the Northwest Passage.· 
Proceedings of the Royal Society of London, B, 194: 179-194.  
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