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Conical calcareous nannofossils in the Mesozoic 
Paul R. Bown and M. Kevin E. Cooper 

The calcareous nannofossils Eoconusphaera 
::.!ambachensis, Mitrolithus }ansae and Conus
phaera mexicana all possess remarkably similar 
morphologies consisting of an outer casing of 
thin , vertical elements and an inner core of 
radially arranged lamellae. All three are 
abundant in Tethyan nannofossil assemblages 
bu t are rarely found outside the Tethyan Realm . 
At present these conical nannofossils are thought 
to have non-concurrent ranges in the Rhaetian , 
Lower J urassic and Upper J urassic- Lower 
Cre taceous respectively . The classification of 
these forms will be discussed in the light of their 
mo rphology, range, distribution and possible 
e\olutionary links . These three examples 
h1ghlight the problems of constructing a 
b10logical classification based on morphology in 
a group where homeomorphy often occurs and 
data are often stratigraphically and 
geographically limited . A new calcareous 
na nnofossil, Pseudoconus enigma, and one 
-ubspecies of Conusphaera mexicana , C. 
mexicana spp. minor, are described . 

5.1 INTRODUCTION 
This paper is primarily concerned with three 
\1esozoic calcareous nannofossils, 
Eoconusphaera ::.lambachensis, Mitrolithusjansae 
and Conusphaera mexicana, which possess 
~trikingly similar cone-like morphologies , occur 
abundantly (often dominating) in their 
respective Tethyan (low-latitude) assemblages 
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and yet at present are recorded with non
concurrent ranges in the Late Triassic- Earl) 
Cretaceous time interval. In attempting a 
classification for nannofossils which is not pure!) 
morphological , the presence of stratigraphical 
gaps separating forms with similar morphologie 
raises the problem of homeomorphy. Thi 
problem is made more acute by data which are 
often geographically and stratigraphicall) 
limited . The three nannofossils in question will 
be described and compared and the problems of 
their classification, i.e. phylogeny or 
homeomorphy, will be discussed. The discussion 
is aided by the consideration of a number of 
additional nannofossils, Conusphaera rothii . 
Pseudoconus enigma gen. et sp. nov. and 
nannoconids, which possess analogou 
morphologies and occur within the same time 
interval. 

(a) Eoconusphaera ::.lambachensis 
E. ::.lambachensis has been recorded from the 
alpine Triassic by Moshkovitz (I 982), Jafar 
(I 983, = Eoconusphaera tollmanniae), Posch and 
Stradner (1987) and Bown (1985, 1987). It has a 
Norian- Rhaetian range and frequently occurs 
very abundantly (i.e . 10-20 specimens/field of 
view at x 1000, 50 % of the assemblage); it is no t 
yet reported away from the alpine Austrian 
south-west German area (i.e. Tethyan) . 

E. ::.lambachensis possesses a truncated conical 
form (tapered cylinder) with an outer casing (cf. a 
rim) of I 0- 15 vertically arranged plates or 
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elements and a longitudinally continuous inner 
core of around 40 radial lamellae (Plate 5.1, Figs. 
1- 8). The core lamellae have a clockwise twist 
and protrude at the broader, distal end as a 
domed surface. The core possesses a fine median 
line when observed in the light microscope, 
which represents the point from which the 
lamellae radiate . Size, particularly height, may 
vary considerably within the assemblage. 

(b) Mitrolithus }ansae 
M.jansae was first recorded by Prins (1969, =M. 
irregularis-nomen nudum) from the Upper 
Pliensbachian- Lower Toarcian of north-west 
Europe (location(s) not given) but not recorded 
again until 1984 by Wiegand ( = Calcivascularis 
}ansae) from DSDP Leg 79 Site 547 (north-west 
Morocco, continental edge) . Bown (1987) 
records M .jansae as the dominant component of 
Mediterranean- Tethys assemblages from Lower 
Sinemurian to Lower Toarcian, often occurring 
very abundantly (10-20 specimens/field of view 
at x 1000, >50% of the assemblage) and 
characterising a Lower Jurassic Mediterranean
Tethys nannoftoral realm. It is only very rarely 
and sporadically found in high latitudes (i.e. 
north-west Europe)-the only consistent 
occurrence being recorded around the 
Pliensbachian- Toarcian boundary in the 
Mochras Borehole, West Wales (Bown 1987). It 
has also been found reworked in Oxfordian and 
Kimmeridgian rocks of the Dorset coast. M. 
}ansae has not yet been found in the Paris or 
German Basins. 

M . }ansae has a truncated cone morphology 
with an outer rim of 10-16 vertical plates and an 
inner core, best seen in the light microscope, 
which divides longitudinally into two units (Plate 
5.1, Figs. 9- 16). The upper part of the core is a 
rounded 'boss' formed from a number of 
superimposed cycles of radiating laths- lamellae 
which protrude distally as a domed surface. The 
lower core unit appears to be formed from radial 
lamellae surrounding a central axial canal. The 
dimensions of M .jansae, particularly height, are 
very variable within assemblages (i.e. height 2.3-
5.6 ,U m). 

(c) Conusphaera mexicana 
Described by Trejo (1969) from the Upper 
Jurassic of Mexico, C. mexicana is a well-known 
nannofossil which occurs abundantly, often 
dominantly, in low-latitude (Tethyan) Tithonian 
assemblages and ranges into the Hauterivian. 

C. mexicana has a truncated cone morphology 
with 12- 18 vertical outer rim plates and an inner 
core formed from two longitudinally continuous, 
concentric, near-radial cycles of lamellae-the 
innermost cycle twisting anticlockwise, the outer 
twisting clockwise (Plate 5.2, Figs. 1-12). 

The similarities and differences between these 
three nannofossils are summarised in the 
following lists. All three forms have 
(1) truncated cone morphologies, 
(2) an outer rim of I 0-18 thin, vertically 

arranged plates, 
(3) an inner core formed from radial lamellae 

which protrude distally, 
( 4) comparable size dimensions, but showing 

considerable variation particularly in height, 
(5) (dominantly) Tethyan distributions, 
(6) great abundance, often dominating their 

respective assemblages. 
The three forms differ in their 
(1) ranges, 
(2) detailed inner core structure. 

5.2 CLASSIFICATION 
At a purely morphological level the classification 
of these three forms is superficially quite 
straightforward, all three possessing identical 
outer rim structures and inner cores which share 
similar patterns of construction but differ in 
detail. This coherent morphological grouping is 
seemingly further reinforced by the 
palaeobiogeographical information which shows 
each of the nannofossils occurring abundantly in 
a restricted Tethyan area. The classification of 
the three forms into one genus (Conusphaera) , 
with successive inner core developments 
delineating three separate species, appears quite 
logical. The first problem with this reasoning 
arises when the stratigraphical ranges of these 
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nannofossils are considered-at present they are 
recorded with mutually exclusive stratigraphic 
distributions (Fig. 5.1). Admittedly the interval 
between the last occurrence of E. zlambachensis 
(Rhaetian) and the first occurrence of M. }ansae 
(Sinemurian) includes a period, the Tethyan 
Hettangian, from which no information is yet 
available (although research is continuing). The 
relationship between E. zlambachensis and M. 
}ansae is further complicated by the possibility 
that M . }ansae is related to Mitrolithus elegans. 
The upper core unit- boss structure of M . jansae 
was considered by Prins ( 1969) and Bown and 
Young in Young et al. (1986) to be analogous to 
the spine structure seen in M. elegans, i.e . both 
are complex, massive structures formed from 
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superimposed cycles of radial elements. This 
generic assignment for the species }ansae is no~ 
thought to be questionable, although it is 
thought best to await further information before 
attempting a final classification of this species. 
Similarly, an evolutionary relationship between 
E. zlambachensis and M.jansae is still thought to 
be feasible . 

The discontinuity between the last occurrence 
of M . }ansae (Lower Toarcian) and the first 
occurrence of C. mexicana (Lower Tithonian) i 
not so easily explained away as due to restricted 
data. The Middle J urassic and more so the Upper 
Jurassic are relatively well-studied intervals fro m 
a wide geographical area . It is still conceivable 
that intermediate forms continued during thi 
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Fig. 5.1 - Stratigraphical ranges of conically shaped nannofossils in the Mesozoic. 

period of time in an isolated population which 
has not yet been or will never be located, or that 
representatives of the lineage became decalcified 
and thus disappeared from the fossil record. 
Such hypotheses, while feasible and convenient 
explanations for discontinuities within supposed 
lineages, are virtually impossible to prove or 
disprove. However, the presence of homeo
morphy throughout the history ofnannofossils is 

incontrovertible and probably the more like! ) 
reason for the reappearance of similar 
nannofossil morphologies. It is also interesting 
to note that the first C. mexicana specimens 
observed in the Lower Tithonian are very small 
forms (2 J.1 m) and a gradual increase in size 
occurs through the Tithonian until more typical 
larger forms (8- 12 J.1 m) become established in 
the Upper Tithonian- Lower Berriasiar 
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(observed at DSDP Site 534A-Cooper 1987). It 
is now thought that C. mexicana gave rise to 
another species, C. rothii, in the Hauterivian. The 
latter species retains the outer rim but is slightly 
shorter and wider and possesses an inner core 
displaying a greater degree of twisting of the 
constituent lamellae (observed in the light 
microscope). C. rothii additionally displays a 
more cosmopolitan distribution, being found in 
high-latitude sites, e.g. the North Sea 
(Jakubowski 1986). 

Thus, while a relationship between E. 
::.lambachensis and M. }ansae is yet to be 
conclusively proven or otherwise, it is thought 
that C. mexicana represents a later 
homeomorph. While it provides a striking 
example of homeomorphy it is by no means the 
only Mesozoic form to exploit the conical form. 
The decline of C. mexicana itself, after its initial 
abundance in the Lower Tithonian, coincided 
with the appearance and rapid expansion of 
another broadly conical group of nannofossils, 
the nannoconids. In the same way as the previous 
conical forms , the nannoconids were initially 
restricted to the Tethyan area (becoming more 
cosmopolitan in the Cretaceous) and similarly 
dominated nannofossil assemblages (from the 
Berriasian to the Valanginian). A new cone-like 
form, Pseudoconus enigma, has also been found 
in the Middle Jurassic (?Aalenian- Bathonian) 
and while its light microscope appearance is 
comparable with those of the three other Jurassic 
conical forms its structure, as revealed in the 
scanning electron microscope, is quite different, 
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having a rather fi'!ttened shape, no outer plates-
rim and a granular ultrastructure. Other 
comparable conical morphologies include the 
two species of Calcicalathina, C. alta and C. 
oblongata (which also appear to have non
concurrent ranges in the Cretaceous). 

It therefore appears that the earliest 
nannofossils and those that followed in the 
Mesozoic found the conical morphology to be a 
highly successful evolutionary development. 
This is confirmed by its re-occurrence in a 
number of apparently unrelated lineages which 
were all dominant in the Tethyan area during 

their respective ranges (Fig. 5.1). It is possible 
that successive forms occupied the same or 
similar environmental niches. There appear to be 
no direct analogues in the Tertiary record 
although genera such as Sphenolithus and 
Fasciculithus may display roughly similar shapes. 
The reason for the success of the conical form 
and its restriction to low latitudes is unclear. 
However, the way in which these nannofossils 
formed around the organism is known for C. 
mexicana at least with Trejo ( 1969) clearly 
illustrating a spheroidal structure made up of 
contiguous C. mexicana cones (Trejo 1969, Plate 
2, Figs. 7, 8; Plate 3, Figs. I, 5). Such an 
arrangement must have added considerably to 
the weight of the cell and created a relatively 
thick exathecallayer. 

5.3 CONCLUSION 
The possibility of finding an evolutionary 
relationship between E. zlambachensis and M . 
}ansae is at present impeded by the lack of 
information from the Tethyan Hettangian . Any 
further discussion of their classification will thus 
be deferred until more data are forthcoming. The 
long interval between the last occurrence of M. 
}ansae and the first occurrence of C. mexicana, 
however,· appears to preclude any close 
relationship between these two forms. It is 
interesting to note that the Tethyan Mesozoic 
nannofossil record is, for quite considerable 
lengths of time, dominated by the presence of 
conical forms which appear to represent a 
succession of highly successful nannofossil 
homeomorphs. 

5.4 SYSTEMATIC PALAEONTOLOGY 
lncertae Sedis 

Genus: Conusphaera Trejo, 1969 

Type species: Conusphaera mexicana Trejo, 1969. 

Conusphaera mexicana Trejo, 1969 ssp. mexicana 
Plate 5.2, Figs. 1- 9 

1965 Particule calcaire; Noel, Plate 28 ; 
Figs. 4, 7, 9. 
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1969 Conusphaera mexicana Trejo; pp. 6-
8; Figs. 1-4; Plate I, Figs. 1- 9; Plate 
2, Figs. 1- 8; Plate 3, Figs. 1- 7; Plate 
4, Figs. 1- 6. 

1986 Conusphaera mexicana Trejo; 
Jakubowski, Plate I, Figs. 28, 29. 

Non 1971 Cretaturbella rothii Thierstein, p. 
483, Plate 3, Figs. 1- 5. 

Non 1981 Conusphaera mexicana Trejo; Kothe, 
p. 23, Plate 4, Fig. 7. 

Non 1983 Conusphaera mexicana Trejo; Roth , 
p. 611, Plate 2, Figs. 11 , 12. 

Diagnosis: a subspecies of C. mexicana Trejo 
which has a height always greater than 4 Jlm . 
Remarks: C. mexicana spp. mexicana represents 
the more typical form of C. mexicana which was 
first described by Trejo ( 1969). 
Range: Tithonian-Hauterivian . 

Conusphaera mexicana Trejo, 1969 spp. minor 
spp. nov. 

Plate 5.2, Figs. 10- 12 

1983 Conusphaera mexicana Trejo; Roth, 
p. 611, Plate 2, Figs. 11, 12. 

Diagnosis: a subspecies of C. mexicana with a 
height less than 4 f.1 m. 
Remarks: C. mexicana spp. minor gave rise to C. 
mexicana spp. mexicana in the Tithonian and 
thus both subspecies are coherent groups in 
terms of both stratigraphical distribution and 
morphological characteristics. As well as a 
difference in size, C. mexicana spp. minor 
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possesses a morphology which is far less tapered 
than that of C. mexicana spp. mexicana, with 
parallel to subparallel sides and has a broad . 
squat appearance. 
Holotype: UCL- 1730- 13 (Plate 5.2, Fig. I 0). 
Isotype: UCL- 1730- 9 (Plate 5.2, Fig. 12). 
Type locality: Blake- Bahama Basin, DSDP Site 
534A. 
Type level: DSDP Site 534A- 99- I, Lower 
Tithonian. 
Range: Tithonian. 

Conusphaera rothii (Thierstein 1971) Jakubowsk i 
1986 

1971 Cretaturbe/la rothii Thierstein, p. 
483, Plate 3, Figs. 1- 5. 

1981 Conusphaera mexicana Trejo; Kothe. 
p. 23, Plate 4, Fig. 7. 

1986 Conusphaera rothii (Thierstein): 
Jakubowski, p. 41, Plate 11, Figs. 5-
8. 

Remarks: the diagnostic characteristic of thi 
species given by Jakubowski (1986) is the 
twisting of its inner core elements. The inner core 
elements of C. mexicana also show a certain 
degree of twisting and it should be emphasised 
that the twisting observed in C. rothii (light 
microscope) is far more extreme. C. rothii is also 
shorter and wider than C. mexicana spp. 
mexicana and has a more prominent distal 
protrusion of its inner core. 
Range: Hauterivian- Aptian. 

Abbreviations: SEM , scanning electron microscope; LM,light microscope; p-c, phase contrast; c-p, crossed-polars. Scale bar 
represent I f.1 m. 

Plate 5.1, Figs. 1- 8. Eoconusphaera zlambachensis. Weissloferbach, marshi Zone, Rhaetian (sample 13b). Fig. I, SEM, dista l 
oblique view, UCL-2036-36, x 9920. Fig. 2, SEM , as Fig. I, proximal oblique view, UCL- 2036-35, x 9810. Fig. 3, SEM, a 
Fig. I, distal view, UCL-2036-37, x 11660. Fig. 4, SEM. broken specimen showing inner core lamellae, UCL- 2041-4. 
x 10360. Fig. 5, LM, c-p, UCL-2274-27, x 3580. Fig. 6, LM, as Fig. 5, p-c, UCL-2274-28. Fig. 7, LM, c-p, field of view with 
seven specimens of various dimensions, UCL- 2274-18, x 1160. Fig. 8, LM, as Fig. 7, p-c, UCL-2274-19. 

Plate 5.1 , Figs. 9-16. Mitrolithusjansae. Fig. 9, SEM, distal oblique view, UCL- 2190-1, DSDP Site 547-20-1 , Sinemurian. 
x 9450. Fig. 10, SEM, as Fig. 9, distal view, UCL- 2190-2, x 9530. Fig. 11, SEM, side view, UCL- 2046-36, DSDP Site 547-
22-1, Sinemurian, x I 0430. Fig. 12, SEM, broken specimen revealing inner core lamellae, UCL-2190-5, DSDP Site 547-20-1 . 
Sinemurian, x 8150. Fig. 13, LM, c-p, UCL- 2030-31 , DSDP Site 547- 15- 1, Lower Pliensbachian, x 3680. Fig. 14, LM, as 
Fig. 13, p-c, UCL-2030-32. Fig. 15, LM, C·p, UCL- 2093- 13, Trunch borehole (England), jamesoni Zone (Lower 
Pliensbachian) (sample TR20), x 4690. Fig. 16, LM, c-p, UCL-2179-31, Brenha (Portugal) , ibex Zone (Lower Pliensbachian ) 
(sample 3531), x 4200. 
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Genus: Eoconusphaera Jafar, 1983 

Type species: Conusphaera zlambachensis 
Moshkovitz, 1982 ( = Eoconusphaera tollmanniae 
Jafar, 1983). 

Eoconusphaera zlambachensis (Moshkovitz 
1982) comb. nov. 

Plate 5.1 , Figs. 1- 8 

Basionym: Conusphaera zlambachensis 
Moshkovitz 1982, pp. 612- 613, Plate I, Figs. 1-
10. 
Remarks: named E. tollmanniae by Jafar (1983) 
who was presumably unaware of the previous 
year's publication of Moshkovitz. It is thought 
appropriate to place the species zlambachensis in 
the genus Eoconusphaera, having concluded that 
the Upper Jurassic Conusphaera mex icana is 
probably an unrelated homeomorph . 

Genus: Pseudoconus gen. nov. 

Type species: Pseudoconus enigma gen. nov. et sp. 
nov. 
Diagnosis: nannofossils with a truncated cone
like outline in side view which are constructed 
from numerous roughly equidimensional 
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crystallites displaying varying degrees of 
organisation . 
Remarks: the name refers to the shape of the 
nannofossil which resembles a truncated cone in 
side view. The nature of the ultrastructure 
suggests this form may be a holococcolith. The 
structure is quite unlike that seen tn 

Eoconusphaera Jafar (1983), Conusphaera Trejo 
( 1969) and Mitrolithus Deflandre ( 19 54). It does 
resemble the Lower Cretaceous Zebrashapka 
Covington and Wise (1987) but is slightly less 
organised in structure and differs considerably in 
cross-section and light microscope appearance. 

Pseudoconus enigma sp. nov. 
(Plate 5.2, Figs. 13- 20). 

Diagnosis: truncated cone-like nannofossil with a 
subrectangular cross-section constructed from 
numerous, small, roughly equidimensional 
crystallites which may be cubic to prismatic or 
slightly irregular. The crystallites show some 
degree of organisation forming strips parallel to 
the top and bottom of the nannofossil. In the 
light microscope the structure divides into three 
longitudinal parts, implying the presence of a 
wall surrounding a central space. An additional 
proximal structure is seen as two bright nodes. 

Abbreviations: SEM, scanning electron microscope; LM , light microscope; p-c, phase contrast; c-p, crossed-pola rs. Scale bars 
represent I J.lm. 

Plate 5.2. Figs. 1- 9. Conusphaera mex icana spp. mexicana. OSOP Site 534A. Fig. I, SEM, side view, UCL- 1652-2. 534-96-1 . 
Tithonian, x 5110. Fig. 2, SEM, dista l oblique view, UCL- 1676-20, 534-96-1, Tithonian, x 7030. Fig. 3, SEM. proximal 
oblique view, UCL- 1676- 19, 534-96-1 , Tithonian, x 7030. Fig. 4, SEM, as Fig. I, distal oblique view, UCL- 1652-3, x 5920. 
Fig. 5, LM, p-c, UCL- 1730--29, 534- 95- 5, Tithonian, x 1600. Fig. 6, LM , p-c, UCL- 1730--21, 534-96-3, Tithonian, x 1600. 
Fig. 7, LM, p-c, UCL- 1730--17, 534-96-5, Tithonian, x 1600. Fig. 8, LM , c-p, UCL- 1730--16, 534-97- 1, Tithonian, x 1600. 
Fig. 9, LM , as Fig. 8, p-c, UCL- 1730-- 15. 

Plate 5.2, Figs. 10--12. Con usphaera mexicana ssp. minor. OSOP Site 534A. Fig. 10, holotype, LM , c-p, UCL-1730--13, 534-
99- 1, Tithonian, x 1600. Fig. 11 , LM , as Fig. 10, p-c, UCL- 1730--14. Fig. 12, isotype, LM, p-c, UCL- 1730--9, 534- 100--1. 
Tithonian, x 1600. 

Plate 5.2, Figs. 13-20. Pseudoconus enigma gen . et sp. nov. Fig. 13, holotype, SEM, side view, UCL- 2512-12, Watton Cliff. 
aspidoides Zone, Upper Bathonian (sample 024), x 7090. Fig. 14, isotype, SEM, side view, UCL- 2512- 3, Watton Cli ff 
(sample 024), x 7380. Fig. 15, isotype, SEM, side view, UCL- 2512- 11 , Watton Cliff (sample 024), x 7450. Fig. 16, SEM, a 
Fig. 15, proximal oblique view, UCL- 2512-9, x 8900. Fig. 17, LM, c-p, UCL- 2477- 11, Langton Hive Point, aspidoides Zone. 
Upper Bathonian (sample 025, Lord and Sown 1987), x 3840. Fig. 18, LM , as Fig. 17, p-c, UCL-2477- 12. Fig. 19. LM , p-c. 
UCL- 2477- 7, Watton Cliff, Upper Bathonian (sample 024), x 5120. Fig. 20, LM , c-p, UCL- 2477-5, Brenha (Portugal ). 
Upper Bathonian (sample 3789), x 3650. 
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Description: each face of the nannofossil is 5.6 REFERENCES 
formed from the equidimensional crystallites; no Bown, P. R. 1985. Archaeozygodiscus-A new Triassic 
internal structure has been observed. In plan coccolith genus. INA Newsletter, 7, 32- 35. 

Bown, P. R. 1987. Taxonomy, evolution, and 
view at least one of the sides may have a shallow biostratigraphy of Late Triassic- Early Jurassic 
median furrow running down its length. Greater calcareous nannofossils. Spec. Papers Palaeontology, 38, 

irregularity of the crystallites and general '' 11 ! .. Hi PP· 
Cooper, M. K. E. 1987. Calcareous nannofossils across the 

structure may be introduced owing to varying Jurassic/Cretaceous boundary. Thesis, University 
states of preservation. College London (unpublished). 
Remarks: the name enigma refers to the puzzling Covington, J. M. and Wise S. W., Jr. 1987. Calcareous 

nannofossil biostratigraphy of a Lower Cretaceous deep-
structure of this nannofossil and the apparent sea fan complex: DSDP Leg 93 Site 603, lower 
lack of any similar forms in the Jurassic. P. continental rise off Cape Hatteras. /nit . Rep. DSDP. 93. 
enigma has been recorded from both Tethyan 617--660. 

Deflandre, G. and Fert, C. 1954. Observations sur les 
and Boreal areas and appears to have a restricted coccolithophorides actuels et fossiles en microscopie 
range within the Middle Jurassic. ordinaire et electronique. Ann. Paleontol., 40, 115- 176. 
Holotype: UCL- 2512-2 (Plate 5.2, Fig. 13). Jafar, S. A. 1983. Significance of the Late Triassic calcareous 
Isotypes: U CL- 2512- l, U CL- 2512- 3 (Pia te 5 .2, nannoplankton from Austria and southern Germany. Jb . 

Geo/. Pa/iiont. Abh .. 166, 218- 259. 
Figs. 15, 14). Jakubowski , M. 1986. New calcareous nannofossil taxa from 
Type locality: Watton Cliff, Dorset, England . the Lower Cretaceous of the North Sea. /NA Newsletter , 

Type level: Upper Fuller's Earth, aspidoides Kot~e~ 5:21.98 1. Kalkiges Nannoplankton aus dem Unter-
Zone, Upper Bathonian. Sample D24 (Lord and Hauterivian bis Unter-Barremian der Tongrube 
Bown 1987). MoorbergjSarstedt (Unter-Kreide, NW-Deutschland). 

R U B · · U Bathonian Mitt. Geo/. Inst . Urliv . Hannover, 21 , 1- 95. 
ange: pper aJOCian- pper I Lord A R and Bown P R 1987 Mesozoic and Cenoz01c 

(Dorset, England). Lower to Upper Bathonian oJ st~at;gr~phical m•c;o~ala.eontoiogy of the Dorset coast 
(Brenha, Portugal). and Isle of Wight, uthern England. BMS Field Guide 

No I , British Micropalaeontological Society, London. 
Dimensions: length 4.0-6.2 (6.0) f.l m Moshkovitz, S. 1982. On the findings of a new calcareous 

distal width 4.0-4.9 (4.8) f.l m nannofossil (Conusphaera zlambachensis) and other 
proximal width 2.0-3 .5 (3.2) f.i m calcareous organisms in the Upper Triassic sediments of 
thickness 2.0-2.3 (2.0) f.l m Austria. Ec/ogae Geol. Helv .. 75, 611--619. 

(dimensions 
parentheses) 

Noel, D. 1965. Sur les Coccolithes du Jurassique europeen et 
of holotype In d'Afrique du Nord. Essai de Classification des Coccolithes 
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