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STRUCTURAL ANALYSIS OF FLANGED COCCOLITHS 

IN SEDIMENTS FROM THE SOUTH WEST PACIFIC OCEAN 

The analysis of the structure of «flanged» coccoliths found in a number of 
South West Pacific bottom sediments shows most of these forms have similar 
features. On these features these coccoliths which have previously been descri
bed under the genus Discolithus or Discolithina have been attnbuted to the 
genus Pontosphaera Lohmann, 1902 following the emendation of this genus to 
define it in terms of the specific constructional characters of its flange and 
two-layered central area construction as recognised on the electron microscope. 
In this way Pontosphaera is separated from other ftanged genera. Analysis of 
central area perforation arrangements in the ftanged coccoliths affords a reas
sessment of the specific parameters defining coccoliths within the genus Pan 
tosphaera emended. In this way several species are emended with redescription 
in terms of features seen on the electron microscope, with an accurate asses
sment of the variation of structural features within each species. This critical 
evaluation of the members of each species has led to a reappraisal of previous 
synonomies and one new species Pontosphaera pacifica has been described. 

El ami.lisis de las estructuras de coccolitos con reborde que se encuentran 
en varios sedinientos de fondo en el Pacifica suroccidental demuestra que- la 
mayoria de estas formas tienen aspectos similares. Por eso, los coccolitos que 
anteriormente se habian puesto en el genero Discolithus o Discolithina, ban 
sido atribuidos al genero Pontosphaera Lohmann, 1902, enmendandose este 
ultimo para definirlo segtln Ios caracteres estructurales especificos de su reborde 
y de la doble capa del area c_entral, que se reconocen en el microscopic elec
tr6nico. Se separa asi Pontosphaera de otros generos con reborde. El analisis 
de la disposici6n de las perforaciones del area central de Ios coccolitos con 
reborde permite un reajuste de Ios parametros especificos que definen Ios cocco
litos dentro del genero Pontosphaera enmendado. De esta manera se enmiendan 
val'ias especies, que se describen de nuevo fundandos en su aspecto al micros
copic electr6nico, con valoraci6n exacta de la variaci6n de Ios caracteres estruc
turales en cada una de ellas. Esta evaluaci6n critica de Ios miembros de cada 
especie ha permitido revisar las sinonimias anteriores, y describir la nueva 
especie Pontosphaera pacifica. 

INTRODUCTION 

The generic name Discolithus was used by 
Huxley, (1868) as a general term for cocco
liths .from Adriatic bottom sediments and 
later by Ka)llptner (1948) for certain fianged 

forms. More than 200 species of coccoliths, 
mostly identified from the light microscope, 
have now been attributed to this genus. Re
cent studies on the electron microscope have 
shown some of these be more correctly attri
buted to other previously described, or ne-
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wly erected genera, e.g. Emiliania Hay & Moh
)er, 1967. 

THE PRESENT INVESTIGATION 

Nannofossil assemblages from the South 
West Pacific Ocean seabed sediments ,have 
been found to contain coccoliths displaying 
the flanged morphology previously attributed 
to the genera Pontosphaera, Discolithus and 
Discolithina. The morphological and struc
tural features of over 400 of these forms 
were studied to assess their generic attribu
tion. A few of the specimens, from compa
risons with previous data, are probably re
worked but as these were structurally well 
preserved they were included in the study. 
Sample Details: 

The samples analysed (Z1814, B74, B88, 
Z1813, Z1767, H142, F63, Z1240, Z1696, A315) 
were collected between the latitudes 16°S 
and 39°S. Sample numbers represent sample 
registration numbers as used by the N. Z. 
Oceanographic Institute - Z prefix indicates 
samples collected other than on N. z. 0 . I. 
cruises. 

The coccoliths were separated from the 
sediments centrifugally, and their morpholo
gical and structural characters studied in the 
phase contrast light microscope and the elec
tron microscope by production of carbon re
plicas. 

Discussion of Generic Terminology to be 
Used: 

In this paper the International Code of 
Zoological Nomenclature will be.--followed in 
so much that the generic name Discolithina 
Loeblich and Tappan 1963 will be used in pre
ference to Discolithus Kamptner 1948 ex De
flandre 1952, but it is stressed that this is 
considered equivalent and the same as the 
genus Discolithus as used by authors follo
wing the International Code of Botanical No
menclature. 

148 

PALEONTOLOGY AND SPECIES 
DESCRIPTION 

The supra-generic classification used fol· 
lows that indicated by Loeblich and Tappan 
(1966). 

Family PONTOSPHAERACAE Lemmermann 1908 

Subfamily PONTOSPHAEROIDEAE Kamptner 1937 

Genus Pontosphaera Lohmann, 1902; emended 

Type Species : Designated as Pontosphaera sy
racusana Lohmann, 1902 by Loeblich and 
Tappan 1963. 

Diagnosis : Elliptical cribriliths with platform-
. like central area formed of two structurally 
different layers and a flared lamellar flange 
composed of a high number of narrow elon
gate rod-like elements, inclined awaY, from 
the vertical plane and with smooth flattened 
outer surface. 

Description: Elliptical to rounded cribriliths 
(as defined by Halldal and Markali 1955 : 7) 
possessing a conspicuous flared lamellar flan
ge . The lamellar flange is formed of a high 
number of closely associated elongate ele
ments which are narrow and rod-shaped in 
construction with a smooth outer surface. 
The flange elements are always inclined from 
the vertical as shown in PI. 2. fig. 2. 

The central area from which the flange pro
jects distally is elliptical in outline, slightly 
concave proximally and formed of two dis
tinct layers; the upper (proximal) formed of 
elongate elements closely joined together to 
form a smooth «sheet» like layer. The indi
vidual constituent elements of the upper layer 
are sometimes delimited by faint suture lines, 
but they can be recognised at the extreme 
outer edge of this layer where they slightly 
overlap the lamellar flange (PI. 1, fig . 9; PI. 2, 
fig. 10) . As the ends of individual elements 
are round-pointed, this overlapping at the rim 
margin gives the edge of this layer a slightly 
crenulated appearance. When this upper la
yer is eroded off, the lower layer can be 
recognised as shown on the edges of some 



specimens (Pl. 2, figs . 6, 8). This lower layer 
is a thick more robust layer formed of thin 
elongate elements arranged concentrically to 
the outer margin of the coccolith (Pl. 2, 
figs . 7, 12) and often possesses minute po
res or perforations (Pl. 2, fig. 7) which are 
not present or reproduced on the upper 
layer. Viewed from the distal surface (Pl. 1, 
figs . 2, 6; Pl. 2, fig . 5) the lower layer 
has a smooth surface, the radial arrange
ment of its component elements only being 
readily re<;:ognised in eroded . specimens. The 
distal surface of the coccolith is always recog
nisable by the flared rim projecting from it. 

The central area of the coccolith can be 
variously perforate or imperforate. When 
perforations are present they are often coni
cal in vertical section, such that the apertu
re at the proximal surface is smaller in dia
meter to that on the distal surface. 

Remarks: The genus Pontosphaera was des
cribed (Lohmann .1902, p. 129) as «mostly 
disc-shaped coccoliths with compressed rims 
and only rarely cup (bowl) forms». This des
cription allowed a large range of forms to 
be acceptable under the generic name Pon
tosphaera. However, the subsequent removal 
of many coccoliths from this genus into new 
genera, coupled with the designation of Pon
tosphaera syracusana [d~scribed . and figured 
by Lohmann as a bowl-shaped coccolith with 
a raised rim 10-15!-L long and 3!-L high] Loh
mann 1902 as type species by Loeblich and 
Tappan (1963) set the generic parameters at 
the more rare bowl . or cup-shaped form. 

Present observations carried out on a large 
number of flanged coccoliths show specimens 
attributable to this genus always possess the 
conspicuous flared wall formed of thin rod
like inclined elements, and a two-layered cons
truction of the central area. The description 
of the genus is therefore emended to define 
Pontosphaera by typical possession and cons· 
truction of the flaring flange and the distinc
tive double-layered central area, these cha
racters being the most distinctive and con-
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stant features of the genus as seen on the 
electron microscope, and must be considered 
as common to all members of the genus. 

SPECIES DIFFERENTIATION WITHIN 
THE GENUS PONTOSPHAERA 

All of the flanged specimens (except for 
Pontosphaera alboranensis) possess central 
area perforations large enough to be discer
nable in shape, number and spatial arrange
ment under the phase contrast microscope. 
As past species subdivisions have been based 
on variations in central area perforation, the 
structure of 470 such coccoliths was criti· 
cally analysed to assess the significance of 
this factor in species separation. Specific 
parameters measured (shown in text fig. 1 J 
were; number of perforation rings, number 
of perforations per peripheral ring and shape 
of perforations. 

Pontosphaera alboranensis Bartolini, 1970 
<Plate 1, figs. 1·3) 

Fontosphaera sp . Hay 1967, pl. 10, fig. 6; 
pl. 11 , fig . 6. 

Pontosphaera alboranensis. Bartolini 1970: 
148, pl. 6, figs. 6, 7. 

Remarks: This species is large and slightly 
rounded in shape. The most diagnostic fea· 
tures are the S-shape form of the flange ( Pl. 1, 
fig . 10)elements and the central area posses
sing a high number of extremely small dia
meter perforations. These perforations are 
usually randomly spaced over the central area 
within an outer imperforate margin ( Pl. 1, 
figs. 1, 2), but a few specimens· have been 
found which have a central irregularly shaped 
imperforate region ( Pl. 1, fig. 3 ). 

In the phase contrast microscope this spe
cies can only be recognised by its conspi
cuously large-sized rounded lamellar flange , 
the central area being too finely porate for 
its structure to be recognised even at the 
highest magnifications of oil immersion. 
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TEXT FIGURE 1 

a. Lamellar flange. 

b . Central area imperforate marginal band . 
c . Central area peripheral ring of perforations. 

d. Randomly positioned central area perfora-
tions. 

e. Central area suture line in major axis. 

f. Terminal bifurcation of central suture line. 

g. Rod-like elements forming flange, inclined 
away from the vertical plane. 

h. Central area upper layer. 

1. Central area lower layer 

Bartolini (1970 : 150) recorded a «branched 
slit» crossing the central area of the cocco
lith. In present specimens this is not recog
nisable under phase contrast microscopy and 
only occasionally in tl;le electron microscope. 
It appears as a suture line which never per
forates completely through the central area 
(Pl. 1, fig. 1). 

Dimensions Range: 

Small axis diameter from outer flange mar
gin- 12 to 15!-J.. 

Small axis diameter from outer flange mar
gin- 10 to 13!-J.. 
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Pontosphaera pacifica sp. nov. 
(Plate 1, figs. 4, 5) 

Diagnosis: Elliptical concave- convex cribri
liths with central area perforations arranged 
in five or more concentric rings, the periphe
ral ring possessing 45-46 perforations. 

Description: The cribriliths are elliptical in 
outline showing the typical flange construc
tion described for the genus. The central 
area has a two-layered structure with a fi
nely crenulated rim and narrow (0.34!-l wide) 
unperforated marginal band are (Pl. 1, fig. 4). 
Inside this band the remainder of the cen
tral area has .five or more rings of perfora
tions which are concentric. with the peripheral 
outline of the coccolits (Pl. 1, figs. 4, 5). Each 
individual perforation is circular in transver
se section but conical in longitudinal section 
and vary in proximal surface diameter (PI. 1, 
figs. 4, 5) according to the specimen preser
vation. 

A central suture line easily recognisable in 
the phase contrast microscope traverses two
thirds the central area major axis. 

Dimensions : 

Holotype.-Major axis diameter from outer 
flage edge, 9.8!-J.. Small axis diameter . of the 
central area, 8.0!-J.. 

Paratypes (variations).-Majbr axis diame
ter of central area, 6.5-9.0!-J.. 

NZOI Holotype No. 132 and PEL No. 2445/ 36. 

Remarks: This new species is in many ways 
intermediate in structure between Pontos
phaera alboranensis Bartolini, 1970 (Pl. 1, 
figs. 1, 2) and Pontosphaera discopora Schil
ler (Pl. 1, fig. 6). However, the structure of 
this new form is sufficiently constant and 
different from these other two species to 
warrant attribution as a new species. 

Pontosphaera pacifica is distinguished from 
P. alboranensis by the greater diameter 
and lower number of central area perfora-



tions which are arranged into five or more 
definite rings and not randomly dispersed on 
the central area as in P. alboranensis. It can 
be further separated from that species by 
its more elliptical outline and straight rather 
than S-shaped elements forming the lamellar 
flange. The number and arrangement of the 
central area perforations can also be recog
nised in this species under phase contrast 
microscopy, whereas they cannot in P. albo
ranensis . 

Pontosphaera pacifica is distinguished from 
F .. discopora Schiller, as demonstrated by Hay 
and Boudreaux (1969 : 271, pl. vi, figs. 1, 2) by 
its greater number of perforation rings, higher 
number of perforations per ring, narrower 
peripheral unperforated margin to the cen
tral area and particularly by the smaller dia
meter of tlw central area perforations, mea
sured at the proximal surface. 

Pontosphaera discopora Schiller, 1925; 
emended 

(Plate 1, fig. 6) 

Pontosphaera discopora Schiller, 1925: 11, 
pl. 1' fig. 4. 

Pontosphaera discopora Schiller. Ralldal & 

Markali 1955: 19, pl. xxvii. 

Pontosphaera discopora Schiller. Hay & Bou
dreaux, 1969: 271, pl. vi, figs. 1, 2. 

Pontosphaera alta Roth, 1970: 859, pl. Ix, 
figs. 2, 3. 

. Diagnosis : Elliptical concave-convex cribiliths 
with a perforate central area, possessing only 
three regular concentric rings of perfora
tions .. 

Description: The cribiliths are regularly ellip
tical in outline (Pl. 1, fig. 6) with flared lamel
lar flange and two-layered central area typi
cal of the genus Pontosphaera. The central 
area has a marginal imperforate band inside 
which three definite concentric rings of per
forations are situated (Pl. 1, fig. 6). Inside 
these three rings several more perforations 
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may be present but these are always ran
domly arranged. A tortuous central suture 
line transverses approximately two-thirds of 
the major axis. 

Dimensions: Major axis diameter from outer 
edge of flange, 6.0-7.6!-l . 

Remarks: This species was originally descri
bed by Schiller as possessing «rows of fine 
pores». The present study has indicated that 
several species fit into this rather vague des
cription. Hay and Boudreaux (1969: 271, 
pl. vi, figs . 1, 2) recognised a coccolith form 
under the specific name Pontosphaera disco
para Schiller, which possessed three discer
nible rings or rows of perforations and co
rresponded in morphology to the present spe
cimens. This form is therefore retained as 
P. discopora, but emended to more critically 
define the range of structures allowable within 
the species and thus prevent any confusion 
with other similar but separate species. 

Pontosphaera alta Roth, 1970 bears close 
resemblance to P. discopora emend. but was 
reported to differ from this species by its 
pores being «short conical tubular protru
sions on the distal side» and «not surroun
ded by crater-like depressions» as those of 
P. discopora figured by Hay and Boudreaux 
0969). The results of the present investiga
tion however show that there is a large range 
of perforation size and shape within any spe
cies. The minor differences accorded as se
parating P. alta from P. discopora emend. 
are not sufficient to distinguish it as a new 
species. It is therefore included with the va
riation. of P. discopora emend. 

Pontosphaera multipora Kamptner, 1948; 
emended 

Discolithus multiporus Kamptner, 1948: 5, 
pl. 1, fig. 9. 

Discolithus multipara (Kamptner) Martini; in 
Stradner & Edwards 1968 (part): 35, pl. 33, 
figs. 1-3, pl. 34, figs. 1, 2. 
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Pontosphaera multipara (Kamptner), Roth 
1970: 860. 

Diagnosis: Elliptical concave-convex cribri
liths with a central area possesing only two 
concentric rings of perforations. 

Description: The cribriliths are elliptical in 
outline, possessing the lamellar flange typical 
of the genus (Pl. 1, figs. 7, 9) , and a two-laye
red central area construction, which has a 
finely crenulated rim and a narrow unperfo
rated marginal band. Inside this marginal 
band is a peripheral ring of between 20-26 
perforations (Pl. 1, figs . 7, 8). These may be 
circular (Pl. 1, fig. 7 I part 1 ), rectangular 
(Pl. 1, fig. 7 1 part 1) or irregular (Pl. 1, fig . 9) 
in proximal surface contour, and vary con
siderably in dimensions . Inside this periphe
ral ring of perforations is a second clearly 
recognisable ring of perforations (Pl. 1, 
figs. 7, 8). Within the area enclosed by this 
second ring of perforations are a variable 
number of perfor a tions , always arranged 
randomly. A tortuous suture line traverses 
the entire major axis of the elipse. 

Remarks: This species can be distinguished 
from the similar species Pontosphaera dis
tincta as the latter species never posseses 
an organised second inner ring of perfora
tions but has a random or sporadic orien
tation or perforations inside the outer ring. 

This species was originally described by 
Kamptner as possessing 40 perforations arran
ged in three rings. However, the diagram 
which accompanied this description clearly 
showed that this form. possessed only two 
definite rings, the other perforations being 
more randomly arranged within the inner 
ring. This form is therefore separated as 
Pontosphaera multipara, in order to clearly 
differentiate it from the similar but three
ringed form Pontosphaera discopora Schil
ler, emended. Present specimens show a 
structure very similar to the form originally 
described by Kamptner and possess an appro
ximate total of 40 perforations. 
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In P. multipara there is a great range 
of perforation sizes and shapes, which arise 
by erosion or other alteration of the initial 
perforations. Pl. 1, figs . 7, 8 show the spe
cies in a relatively good preservation with 
the pores at the surface fairly small, and 
;regular; Pl. 1, fig . 9 shows another good 
preservation, but with the pores irregular 
and enlarged; Pl. 1, fig . 10 shows the enlar
gement process taking place, with the smal
ler more regular circular · perforations at 
one end of the coccolith being transformed 
at the other end into larger and more irre
gular shapes. Further similar perforation 
alterations are illustrated in Pl. 1, fig. 11 
until the ultimate erosional perforation en
largoment is reached in Pl. 1, fig. 12 and 
Pl. 2, fig . 1. Through all these stages the 
two original perforation rings can be re
cognised despite the distortion of the cocco
liths features. The final stage shown in 
Pl. 1, fig. 12 corresponds to the morphology 
described for Discolithus rorsus Kamptner, 
1967. It is however, clear from these pre
sent micrographs that this is not a new or 
separate species but a modified form of 
Pontosphaera multipara emended. 

Stradner and Edwards .(1968 : 35 ) from ob
servations of poorly preserved fossil material 
from the New .Zealand Oamaru diatomite 
(Upper Eocene) produced a detailed and ex
haustive list of species which . they conside
red to be synonyms of this species (descri
bed under the name of Discolithina multipa
ra). This list contained such varied forms 
as Discolithus distinctus Bramlette & Sulli
van, 1961 but no indication or illustration was 
given of the various forms observed which 
led them to this synonymy From the speci
fic parameters described for their specimens, 
the excellent diagrammatic . illustrations of 
the species (showing the Pontosphaera-like 
two-layered structure of this coccolith) and 
the micrograph illustrations, it is apparent 
that the coccolith which they described should 
more accurately be attributed to the genus 
Pontosphaera as suggested by Roth (1970: 



859). It is equally clear however, that the 
poor preservation of the specimens that they 
studied has led to the erroneous aggregation 
of Pontosphaera distincta n. comb. with this 
present species, this possibly being brought 
about by the analysis of the coccoliths with 
altered perforations and specimens whose 
su rface layer of the central area had been 
eroded off. In this way, the present study 
has reseparated the species Discolithus dis
tinctus and placed it in Pontosphaera. 

Pontosphaera distincta 
<Bramlette & Sullivan , 1961) n. comb . 

<Plate 2, figs . 2, 3 > 

Discolithus distinctus Bramlette & Sullivan, 
1961: 141 , pl. 2, figs . 8a, b , 9a-c. 

D iagnosis : Elliptical concave-convex cribri
liths with central . area possessing only one 
peripheral ring of perforations. 

D escription: The cribriliths show the typical 
construction of the genus Pontosphaera, with 
flared lamellar rim and two-layered central 
area construction. The single peripheral ring 
of 13-30 perforations is separated from the 
central area rim by a narrow unperforated 
marginal band (Pl. 2, figs . 2, 3). The area 
enclosed by this peripheral ring of perfora
tions can be imperforate or possess a varia
ble number of perforations (Pl. 2, figs. 2, 3). 
but these are always randomly arranged spa· 
tially and never form a recognisable ring of 
perforations. A central area suture line tra
verses the entire major axis of the coccolith 
(Pl. 2, fig. 2) and often branches terminally 
(Pl. 2, fig. 2) . 

Dimension Range: Major axis diameter from 
outer. flange, 6.3-161-J.. 

Remarks: This species was among those in
cluded by Stradner and Edwards (1968 : 35) 
in synonymy as Discolithina multipara. Ho
wever, in the present material statistical ana
lysis carried out on the perforation counts, 
clearly separates this form as a different spe
cies; it is therefore separated from Pontos-
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phaera multipara ( = Discolithina multipara;. 
It can be clearly differentiated from that spe
cies by the constant and unchanging presen
ce of only one peripheral ring of perforations 
and its attribution to the genus Pontosphaera 
is clearly indicated by the lamellar flange 
and the central area two-layered structure. 

Pontosphaera messinae Bartolini 1970; 
emended 

(Plate 2, figs. 4-7) 

Pontosphaera scutellum Hay & Boudreaux, 
1969 (part), 271, pl. v, fig 9. 

Pontosphaera messinae Bartolini, 1970: 150, 
pl. 7, figs. 1, 2. 

Diagnosis: Elliptical concave- convex cribri
liths possessing a central area with small 
perforations randomly arranged but restric
ted to the centre of the central area. 

Description: The cribriliths possess the typi
cal Pontosphaera-like construction of lamel
lar flange (Pl. 2, figs . 4, 5) and central area 
constructed of two layers (Pl. 2, fig. 6). The 
majority of the central area is usually imper
forate except for the central region wl1ich 
possesses a variable number of small perfo
rations or pits which are randomly dispos
ed and which vary in number as shown in 
PI. 2, figs. 4, 6. These perforations howe
ver are not always continued through the 
lower layer of tpe central area as shown in 
Pl. 2, fig. 5 (distal surface). The distal sur
face of the lower layer however, often pos
sesses a high number of small pits or per
forations which also do not penetrate right 
through the upper layer (Pl. 2, fig. 5). 

Dimension Range: Major axis diameter from 
outer flange margin, 5-151-J.. 

Remarks: In the original description of this 
species Bartolini (1970: 150) clearly misinter
preted the distal and proximal orientation 
and two-layered structure of this coccolith, 
thus necessitating the present emendation. 
He referred to and figured the «distal side 
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surface» with striations as in Discolithina ja
ponica Takayama, 1967. However, compari
son of this feature in present specimens 
(Pl. 2, figs. 5-7) with illustrations by Bartolini 
clearly show this surface to be the proximal 
surface of the central area lower layer, from 
which the upper layer has been eroded 
(PI. 2, fig. 7). The correct distal view is shown 
in Pl. 2, fig. 5 with the lamellar flange projec
ting from the coccolith. This inadvertent in
version of the coccolith by Bartolini accounts 
for . the description of the species holotype 
as possessing up to about 100, 0.21J. perfora
tions, as PI. 2, fig. 5 shows these small per
forations to be more correctly positioned on 
the distal surface, possessing pits which do 
not perforate completely through this lower 
layer. Similarly the more diagnostic proxi
mal surface (PI. 2, figs. 4, 6) characteristi
cally possesses a large slightly concave surfa
ce with a prominent central area suture line 
and a variable number of central area pits in 
random spatial arrangement (Pl. 2, figs . 4, 6). 

This species shows some close structural 
similarities to Pontosphaera scutellum Kafi!p· 
tner and has in the past been often mistaken 
for this species . It is however clearly sepa
rated from that species by the diagnostic cen
tral area perforations or pits found on the 

distal and proximal surfaces, Pontosphaera 
scutellum having originally been figured as 
an imperforate species (Kamptner 1952: 379, 
Abb. 17). The differences between the two 
species are well shown in the illustrations 
by Hay and Boudreaux (1969, pl. v, figs. 8, 9) 
although both of these specimens were attri
buted to the species Pontosphaera scutellum. 

Pontosphaera japonica ( Takayama, 1967) 
n. comb .. 

(Plate 2, figs . 9-13) 

Discolithina japonica Takayama, 1967: 148, 
pl. 9. 

Discolithina millepuncta Gartner, 1967: 5, 
pl. 8, figs. 1-4. 

Discolithina sp. Bukry, 1969: 989, pl. 1, fig. 4. 

Diagnosis: Elliptical concave- con•1ex cribri
liths with a shallow flared lamellar flange 
and a central area possessing a br0ad peri
pheral imperforate margin and a central fi
nely porate region . 

Description: This species shows the typical 
Pontosphaera construction of the central area 
formed of two layers IPl. 2, figs. 8. 13> but 
with only a shallow lamellar flange (Pl. 2, 
figs. 9-llJ still formed of the typical high 

PLATE I 

F1g. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 

Fig. 5. 
Fig. 6. 

Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
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Pantasphae ra albarane11sis Bar tolini, proximal surface, 4,000 X . 
Pantasphaera albaranensis Bartolini , distal surface, 4,600 X. 
Pantasphaera albaranensis Bartolini, proximal surface, 5,800 X. 
Pantasphaera pacifica sp. nov. Holotype : PEL 2445 / 36. proximal 
surface, 5,800 X . 
Pantosphaera pacifica s p. nov. proximal surface, 7,600 X. 
Pontosphaera discopora Schiller, distal surface of eroded speci
men, 10,800 X. 

·Pontosphaera multipara (Kamptner), proximal surface, 7,600 X. 
Pontosphaera multipara (Kamptner), distal surface, 7,600 X. 
Pontosphaera, multipara (Kamptner), proximal surface, 7.600 X. 
Pontasphaera multipara (Kamptner), proximal surface, 7,600 X. 
Pontasphaera multipara ( Kamptner), proximal surface, 7,600 X. 
Pantasphaera multipara (Kamptner) , proximal surface, 5,800 X. 
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number of thin rod-like elements inclined 
away from the vertical plane (Pl. 2, figs. 9, 
10). In this species the lower layers of the 
central area often shows a distinct morpho
logy of its own possessing two or three se
ries of circular depressions or dimples (Pl. 2, 
figs. 9, 13) arranged around the central finely 
perforate area, but w:Pich are not mirrored 
in the upper layer. 

Dimension Range: Major axis diameter, 8.0-
11.5J.L. 

Remarks: This species was originally attri
buted to the genus Discolithina by Takaya
ma (1967). Gartner (1967) also described the 
species but under the name Discolithina mil
lepuncta, which he later withdrew in favour 
of the earlier published Discolithina japonica 
Takayama. Neither of these authors howe
ver described or illustrated the presence of 
the lamellar flange in the coccoliths. Barto
lini (1970: 148) observed the flange on coc
coliths from the Mediterranean, but recorded 
it as often broken and even missing entirely, 
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and retained the attribution of the species 
to the genus Discolithina. In the present spe
cimens, the flange is clearly recognisable 
(Pl. 2, figs. 9-11) and always present, even in 
specimens from which the upper central area 
layer has been eroded off (Pl. 2, fig. 12). The 
flange can therefore be taken as a permanent 
characteristic of this species. 

Although the flange is only shallow its ty
pical Pontosphaera-like construction of a high 
number of narrow flattened rod-like elements 
inclined from the vertical suggests that this 
sp~cies is more correctly attributed to the 
genus Pontosphaera emend. than to the ge
nus Discolith,ina. Such generic re-attribution 
is further indicated by the two separate la
yered construction of the central area. 

In the optical microscope this species ap
pears somewhat similar to Pontosphaera mes
sinae emended but can crearly be separated 
from that species by its broad outer imper
forate margin. 

PLATE 2 

Fig. 1. 
Fig. 2. 

. Fig. 3 . 

Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 

Fig. 8. 

Fig. 9. 
Fig. 10. 

Fig. 11. 

Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 

Pontosphaera multipara (Kamptner), proximal surface, 7,800 X. 
Pontosphaera distincta (Bramlette & Sullivan), proximal .surface, 
4,000 X. 
Pontosphaera distincta (Bramlette & Sullivan), proximal surface, 
4,000 X . . 
Pontos[5haera messinae Bartolini, proximal surface, 5,800 X. 
Pontosphaera 1nessinae Bartolini, distal surface, 4,600 X. 
Pontosphaera m essinae Bartolini, proximal surface, 5,800 X. 
Pontosphaera m essinae Bartolini, lower layer proximal surface, 
5,800 X. 
Pontosphaera japonica (Takayama) n. comb., proximal · surface, 
5,800 X. . 
Pontosphaera japonica (Takayama) n . comb., distal surface, 7,600 X. 
Pontosphaera japonica (Takayama) n. comb:, proximal surface, 
19,800 X. 
Pontosphaera japonica (Takayama) n . comb., proximal surface, 
5,800 X. 
Pontosphaera japonica (Takayama) IJ.. comb., lower layer, 4,600 X. 
Pontosphaera japonica (Takayama) n. comb., lower layer, 5,800 X. 
Pontosphaera sp. proxima1 surface, 5,800 X. 
Holodiscolithus macroporus (Deflandre), 11,400 X. 

157 



BURNS 

Pontosphaera sp. 
(Plate 2, fig 14) 

Remarks: This coccolith shows the typical 
characteristics of the genus Pontospaera and 
appears very similar in structure and mor
phology to Pontosphaera japonica. It is ho
wever, clearly separated from that species by 
the _markedly larger dimension and lower 
number of pores in the central porate region 
(Pl. 2, fig. 14). These structural differences 
are clearly sufficient to delimit this cocco
lith as a new species but as only two such 
specimens have been identified at present, 
this number is not considered sufficient to 
erect a new species. · 

Size Range: Major axis diameter, 9-101-J.. 

Genus Holodiscolithus Roth, 1970 

Type Species: 

Holodiscolithus macroporus (Deflandre) 1954 
Remarks: This genus separates «single pla
tes . . . . composed of small crystal cubes in 
the manner of Holococcoliths» (Roth 1970: 
866) from the confusion of the genus Disco
lithus to which they have previous~y been 
attributed. 

Holodiscolithus macroporus <Deflandre) 1954 
(Plate 2, fig. 15) 

Discolithus macroporus Deflandre, 1954 : 138, 
pl. 11, fig. 5. 

Holodiscolithus macroporus (Deflandre). Roth 
1970: 866, pl. xi , figs. 5, 6. 

Remarks : The . p res c n t specimens < Pl. 2, 
fig. 15) crearly demonstrate the cubic ele
ment construction of this fiat plate-like spe
cies. Stradner 0962) recorded a range of 
structures for this species (Discolithus ma
croporus Defiandre) in which the present 
form was incorporated However, only the 
one form shown in Pl. 2, fig. 15 has been re
cognised in the present sample (B74) in which 
it was probably present as a reworked spe
cies. 
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Dimensions: Major axis diameter, 3.41-J.. Mi
nor axis diameter, 2.01-J.. 

DISCUSSION 

Use of the generic name Discolithus has 
recently fallen into disrepute. Loeblinch and 
Tappan (1966: 86), crystallised the taxonomic 
problems surrounding its use and validity, 
indicating Discolithus Kamptner, 1948 to be 
invalid owing to the lack of a generic descrip
tion and designation of a ty.pe species. Sub
sequent attempts at validation of the genus 
<Deflandre, 1952) were considered to be «not 
binding», as Discolithus Kamptner ex Defian
dre ex Huxley (1968) was a «junior hononym 
for the foraminifer Discolithus Fortis, 1802». 

To correct the situation the replacement 
genus Discolithina <Loeblich and Tappan, 
1963) was erected with the type species being 
assigned as Discolithina vigintijorata <Kamp
tner) ( = Discolithus vigintijorata Kamptnerl. 
Thus specimens previously attributed to the 
genus Discolithus were transferred to the ge
nus Discolithina. 

Noel 0965) reasserted the use of the gene· 
ric name Discolithus (Kamptner 1948, 1955) 
suggesting the same name used by Huxley 
(1868) was in v a 1 id, and further suggesting 
<p . 70) «Discolithina (Loeblich and Tappan) 
was unnecessary» as it was erected from the 
Zoological Code of Nomenclature, this being 
«independent» of the Botanical Code of No
menclature which Noel employed. 

In this way it became possible for the same 
fianged coccoliths to be attributed to either 
or both of the legally constituted genera Dis
colithus or Discolithina, depending upon whe
ther the Botanical or Zoological Codes of 
Nomenclature were employed. 

The genus Pontosphaera Lohmann, 1902 
similarly was erected without designation of 
a type species and was therefore only valida
ted by the type species designation as Pon-



tosphaera syracusana (Lohmann) by Loeblich 
and Tappan (1963). 

Because of the obvious nomenclatural con
fusion surrounding flanged coccoliths, the 
practice has grown up recently of either re
cording forms in the genus Discolithina, or 
Pontosphaera and referring them to unspeci
fied species, e.g. Pontosphaera sp. (Hay, 1969), 
Discolithina sp. (Bukry, 1969)! or of conti
nuing to describe new species of Discolithus 
following the Rules of the International Code 
of Botanical Nomenclature. 

The present analysis of flanged coccoliths 
which have all previously been attributed to 
the genera Discolithus or Discolithina, has 
shown they possess flanges which are all si
milar in construction although they vary in 
depth. In the same way despite minor per
foration differences, all of these coccoliths 
have a similar central area (two part) cons
truction. For this reason it is clear that they 
must be placed together within the same,flan- · 
ged genus, and as the genus Pontosphaera 
takes precedence over Discolithus and Disco
lithina by virtue of its earlier publication, 
the present ·specimens are attributed to the 
genus Pontosphaera emended. 

CONCLUSIONS 

1. A detailed structural analysis on the 
electron microscope and phase contrast lignt 
microscope of a large number of «flanged» 
coccoliths has show that all of the specimens 
possess similar structural features, particu
larly in respect to the flange and central area 
construction, thus allowing them all to be 
classified under the same genus, Pontosphaera 
emended. 

2. The analysis has given an emendation 
of the genus Pontosphaera Lohmann, 1902 in 
order to up-date the designation of generic 
features in terms of characters recognisable 
in the electron microscope. 

3. Detailed analysis of the central area 
perforations of these flanged coccoliths, a pa-
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rameter used in the past for subdividing spe
cies within the genus Pontosphaera, has been 
made and has lead to a revision of the spe
cific delimitations within the genus and a 
general emendation of the features of the 
speqjes in terms of structures seen on the 
electron microscope. 

4. One new species Pontosphaera pacifi
ca, has been recognised and described . 

5. The structural and morphological fea
tures of Pontosphaera messinae Bartolini, 
1970 have been analysed and the coccoliths 
species re-orientated, and · redescribed, as in 
the original description of the species the 
coccolith had been incorrectly inverted and 
its structural features misinterpreted. 

6. The shallow flange on the coccolith 
Discolithina japonica Takayama, 1967 has 
been shown to be a constant feature of that 
species, and from the structural composition 
of the flange and central area, this species 
has been shown to be more correctly attribu
ted to the genus Pontosphaera emended. 

7. The Discolithus-Discolithina controver
sy has been outlined, and the present inves
tigation cited as an example of how accurate 
analysis of coccolith structures on the elec
tron microscope is leading to both fossil and 
Recent coccoliths, previously attributed to 
one or other of these two genera, being re
classified and separated into new more rigo
rously described genera. 
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