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ABSTRACT

. *ia 3 . . . . .. . & ’
6 new species of Micrantholithus Deflandre and 1 new subspecies of Micrantholithus parisiensis Bouché,

“which are more or less closely related each other and of Middle to Upper Focene age, are described.

INTRODUCTION

Pentaliths which constitute the subfamily Braaru-
-dosphaerinae are very simple nannoplanktons, while
highly varied in morphology. In this particular
group I have been much interested, and a con-
centrated = observation has been made with every
material, preparation and sample, available  at
the laboratory of nannoplankton in the Geological
Survey of Austria, during several months of my
stay there as a guest geologist. In doing so I
found several undescribed pentaliths of Middle to
Upper Eocene age, which are more or less closely
related each other and with Micrantholithus parisiensis
Bouché. 6 new species of Micrantholithus Deflandre
and 1 new subspecies of Micranthloithus parisiensis

Bouché are described here.

SYSTEMATIC DESCRIPTION

Family Coceolithidae Lohman 1902

Subfamily Braarudosphaerinae Deflandre 1966
Genus Mierantholithus Deflandre 1954

“Pentalithes étoilés dont les cing piéces triangul-
aires (et non trapézoidales comme chez Braarudos-
phaera) sont facilement séparables.” (G. Deflandre
and C. Fert, 1954, P. 52)

Each of the five crystal pieces (sectors) of the
pentalith are fundamentally triangular in shape.
Star-like pentaliths show single engulfing in vatious
degree at the margin of the basically triangular
sector (M. wesper, M. aequalis, M. pinguis, M.
Sfornmicatus, M. obtusus etc.). Another type of
modification of the margin is shown in such
form as M. bramletti. Tn general, this genus is
characterized by symmetrical sectors. Such excep-
tion as M inaequalis, which has inequal arms thus
showé asymmetry in cach sector,‘ is probably the
result of ‘secondary modification in evolution.

Another group of Micrantholithus shows compli-
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cated ornamentations on the surfaces of pentaliths,
such as elevations along sutures (sutural thicken-
ings), concavity or hole in each sector (sectoral
concavity or sectoral hole), and serration at the
margin’ (marginal serration). The simplest species of
this group is M. flos, type species of this genus,
which has merely simple sutural thickenings. Those
species described below belong to this group and
show very complicated surface ornamentations

which are mostly asymmetrical. Thus, symmentry is

not an unfailing attribute of the morphologic details’

of the sectors of this genus. Relatively large penta-
liths, especially star-like larger omes, are easily
separable into isolated sectors, while smaller and
rounded species are usually found as complete
pentaliths. The “coccosphere” of this genus re-

mains unknown.

Type species: Micrantholithus flos Deflandre

Miecrantholithus parisiensis Bouché
Plate 1, figures 17-20; plate 2, figures 1-7,

13-20

Micrantholithus parisiensis Bouché, 1962, Revue
de Micropaleontologie, vol. 5, mno. 2, p. 86, pl.
2, figs. 13-21, 23-26; text-figs. 9-11.

“Diagnose: pentalithe dont chaque secteur est
pourvu d’épaississements latéraux relativement ét-
roits. Ces épaississements ont tendance & se dévelop-
per inégalement I'un par rapport & I'autre, de telle
sorte que deux bandes fortement épaissies sont
rarement contigués mais alternent avec des bandes
peu marquées. A leur extrémité libre les. bandes
épaissies ont tendance & se recourber vers I’intérieur
du secteur. Entre les épaississements latéraux et la
région marginale se trouve une zone amincie en

forme de dépression conique quiva en s’élargissant

d’une face & Pautre.”(Pierre M. Bouché, 1962, p.

86)

Remarks: Each sector of the pentalith has a
pair of sutural thickenings(épaississements latéraux)
which are inequal each other in width and, in
most specimens, in length and shape too, making
a sector asymmetrical in morphologic details. A
sutural thickening has either a stumpy end or a
perpendicular branch, with which it surrounds a
concavity which lies near to the center of the
sector. The pentaliths have round to pentagonal
outlines with naively and shallowly serrate mar-
gins. The approximate mid-point of the margin in

each sector is rather saliently notched. Diameter

6-13 microns.

Distribution: Quite abundant in the Lutetian of
the Paris basin, according to my observation with
the original preparations by P. M. Bouché. Abun-
dant in the Ledian (stratotype) of Steenberg,
Belgium. Apparently declines afterward: Common:
in the Upper(?) Eocene of Kutch, Western India.
But rare in the Bartonian (Barton Clay), England.
Apparently the development of this species is
confined in the Middle and Upper Eocene. Typical
specimens, however, do not occur in the upper
part of the Upper Eocene and the basal part of
the Middle Eocene. With reference to number
of the individuals also, the major development
took place from the Middle Middle Eocene to the:

Lower Upper Eocene.

Micrantholithus parisiensis parisiensis
Bouché
Plate 1, figures 17-18; plate 2, figures 2-7

Micrantholithus parisiensis  Bouché,
1962, Revue de Micropaleontologie, vol. 5, no.
2, p. 86; pl. 2, figs. 8, 13-16, 18, 23; text-

figs. 9, 10.

parisiensis

Remarks: Smaller Micrantholithus parisiensis (6-8

microns in diameter) with asymmetrical sutural

thickenings. The most characteristic morphologic
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SEVERAL NEW SPECIES OF NANNOPLAN KTON

feature of this subspecies is shown in plate 2, no.
2, namely the svastica-like arrangement of sutural
thickenings, In the various specimens, the mor-

phology of the sutura] thickenings is highly variable.

Distribution: Common in the Upper Lutetian of
the Paris Basin and the Lutetian (Middle Eocene)
of Guyabal, Mexico. Abundant in the Ledian of
Steenberg, Belgium. Rare in the Upper(?) Eocene
of Kutch, Western India. Extremely rare in the

Barton Clay (Bartonian stratotype), England.

Micrantholithus parisiensis major Bouché
Plate 1, figures 19-20

Micrantholithus Dbarisiensis ’major Bouché, 1962,
Revue de Micropaleontologie, “vol. 5, no. 2, p.

86; pl. 3, figs. 17, 19, 20, 21.- 955 text-fig, 11,

Remarks: Larger Micrantholithys barisiensis (9-13
microns in diameter) with asymmetrical sutura]
thickenings. The marginal teeth are rather nume-
rous(4 to several in g sector) than in Aicran-
tholithus parisiensis parisiensis(4 or s0). Also ,high-
Iy varied in morphology. Plate 1, figures 19 and
20 show two sides of the typical pentaliths, though
of different specimens, Relying upon the explanation
of the text-figures in the original paper, the above-
mentioned figures should be analogized to represent
respectively the upper and the lower sides of the
pentaliths.

Distribution: Common in the Lower Lutetian of
the Paris Basin and the Lutetian of Guyabal,
Mexico. Abundant in the Ledian of Steenberg,
Belgium, Apparently disappear after the Ledian

time, so far as this study shows,

Micrantholithus parisiensis primordigs n, subsp.
Plate 2, figures 15, 18-19

Pemma papillatym Martini—Stradner, 1961, Ter-
tidre Discoasteriden aus Osterreich und deren Stra-
tigraphische Bedeutung; Jahrbuch der Geologischen

Bundesanstalt Sonderband 7, Tafe] 38, Figur 3.

escription:  Micrantholithys barisiensis of which
a pair of sutural thickenings in each sector are of
same length and Symmetrical. The frail fringe of
the pentalith hag typically four teeth, The sectoral
concavity is trapezoidal in shape. Diameter 7-8

microns.

Remarks: The
however,

sutural thickenings in a sector,
are not perfectly alike in width, thus
fail to show exact symmetry. Eyen though, they
are in contrast to those of other two subspecies,
which are characterized by salient asymmeiry. The
teeth-bearing fringe may be compared to the nip-
ples of Pemmg papillatum. The trapezoidal shape
of the concavity of thjg subspecies and the hole
of Pemma Papillatum may be 5 clue of their cloge
relationship. This subspecies is being described in:
the basal part of the Middle Eocene. Therefore it
Tepresents the earliest eyer known stage of the
evolution of Micrantholithys barisiensis: Hence the
name “primordis,”

Holotype: KUDG-2007 ®L 2, fg. 19, from
the Lower Middle Eocene of Aragon, Mexico.

Distribution: Rare in the Lower Middle Focene

of Aragon, Mexico,

Mierantholithusg complicatus p. sp.
Plate 1, figures 7-8

Description: Round, large sized (10-14 microns)

pentaliths with highly complicated sutural thicken-
ings and exceptionally numerous marginal teeth (5
to 8 teeth in each sector). Each sutural thickening
has two branches, A heart-shaped hole in each

sector is surrounded by the inner branch of the

sutural  thickenings, Each sector shows " almost

exact symmetry, having symmetrical sutural thick-
enings. There are conspicuously large sutural

notches at the ends of the sutures, thus, sutures
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never reach to the margin of the pentalith. Dia-

meter 10-14 microns, but mostly 12-13 microns.

Remarks: This species has common morphologic
-elements with Micrantholithus parisiensis, showing
their close relationship. And the former replaces
‘the latter in the course of evolution. Its uniqueness,
howevr, lies in its highly complicated sutural
thickenings (hence the name “complicatus”).
Symmetry of the sutural thickenings in each sector
is common characteristics of this species and Mic-
rantholithus parisiensis primordis n. subsp. This
fact indicates their intimate relationship. Micran-
tholithus aff. M. complicatus n. sp. (pl. 2, fig. 13)
is a distinct variety, and it represents the stage
of the beginning of double branching in the sutural
thickenings and mul#iple serration in the margin.
“This variety is morphologically and chronologically
intermediate between M. parisiensis primordis n.
subsp. and M. complicatus n. sp. It is quite con-
vincing that M. complicatus n. sp. derived from M.
-parisiensis primordis n. subsp., passed through the

stage of M. aff. M. complicatus n. sp.

Holotype: KUDG-2003(pl. 1, figs. 7, 8), from
the Barton Clay (Bartonian stratotype), White
Clay Bay, Isle of Wight, England.

Distribution: Abundant in the Barton Clay,
England. Resembling specimens, Micrantholithus
aff .M. complicatus n. sp. (pl. 2, fig. 13), are very
rare in the Middle Eocene of Guyabal, Mexico.

" Micrantholithus serratus n. sp.
Plate 1, figures 5-6

Description: Round to sub-pentagonal small pen-
taliths, each sector of which has four, relatively
sharp and equal teeth at the margin. Each sector
has single sutural thickening along one suture of
the sector. Thus, sutural thickenings of a penta-

lith, altogether, have somewhat svastica-like ar-

rangement. They may reach the margin, making
the pentalith sub-pentagonal, but typically, they
do not reach it as in the type specimen, making
the pentalith round-shaped. Each sector has a hole
in the center. Diameter 6-10 microns, but mostly

7-9 microns.

Remarks: The particularly regular and neat serra-
tion, that characterizes the species, is the source

of the name “serratus”. This species has same

kind and arrangement of morphologic elements

with Micrantholithus parisiensis. The characteristic
arrangement of the sutural thickenings already ap-
pear in some Ledian Micrantholithus parisiensis
parisiensis. The flourishing of this species in the
Bartonian time is coincident with the diminishing
of M. parisiensis parisiensis. Therefore, I believe
that this species diverged off from M. parisien-
sis  parisiensis, probably during the early part of

Late Eocene time.

Holotype: KUDG-2002 (pl. 1, fig. 6), from the
Barton Clay (Bartonian stratotype), Whight Clay
Bay, Isle of Wight, England.

Distribution: Quite common in the Barton Clay,

England, and the Upper(?) Eocene of Kutch,
Western India.

Micrantholithus n. sp. A
Plate 1, figures 9-10

Description:  Approximately quadrilateral pen-
taliths retaining the traces of every morphologic
elements of Micrantholithus parisiensis. Among
five sectors of a pentalith, neighbouring three are
triangular and the others are more or less trape-
zoidal in shape, together forming a pentalith

roughly quadrilateral. Length 8-10 microns.

Remarks: This species is an aberrant form of
Micrantholithus parisiensis, occurring in the latest

stage of its phylogenic development. The morpho-
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SEVERAL NEW SPECIES OF NANNOPLANKTON

logic elements of Micrantholithus barisiensis, - such
as sutural thickenings,. sectoral concavity and
marginal serration, are retained but considerably
irregularized, apparently due to the morphogenic
deformation through which' the pentalith became

quadrilateral.

Holotype: KUDG-2004 (L 1, figs. 9, 10),
from the Barton Clay (Bartonian  stratotype),
‘White Clay Bay, Isle of Wight, England.

Distribution: Rare in the Barton Clay, England.

Micrantholithus n. sp. B
Plate 2, figure 12

Description: - Svastica-like pentalith composed of

fivé J-shaped pieces. Dimension 7 microns,

Remarks: Each sector is virtually equivalent to
such a sutural thickening as developed mainly
along one suture line of a sector of certain Mic-
Tantholithus parisiensis parisiensis. This species thus

is assumed to be more or less intimately related
with M. parisiensis.

Holotype: KUDG-2008 (pl. 2, fig. 12),
the Middle Eocene of Guyabal, Mexico.

from

Disitribution: Extremely rare in the Middle Eocene
of Guyabal, Mexico.

Micrantholithus stradneri n, sp.
Plate 1, figures 1-4

Description: Pentaliths each sector of which has
W-shaped margin due to a pair of right-angled
notches. In each sector is a hole of trapezoidal
shape. The mid-promontory of the margin of a
sector is typically sharp to more or less rounded,
but in many specimens it is slightly divided by a
tiny notch. Overall diameter 8-9 microns.

Remarks: The shape of any sector is suggestive

of the possible origin of this species: Cohesion of

a pair of symmetrical sutural thickeinngs (devoid

of the other part) such as those in Micrantholithus
parisiensis primordis n. subsp. This species thus is
assumed to be more or less closely related with
Micrantholithus parisiensis. The name “stradner;”
is given in honor of Dr. H. Stradner, the nanno-
plankton specialist at the Geological Survey of

Autsria.

Holotype: KUDG-2003 (pl. 1, fig. 3), from
the Barton Clay (Bartonian stratotype), Whight

Clay Bay, Isle of Wight, England.

Distribution: Fairly common in the Barton Clay,
England, and the Upper(?) Eocene of Kutch,
Western India,

Micrantholithus floridus n. sp.
Plate 2, figures 9-11

Description: Flower-like pentaliths, each sector
of which has an arched margin often with a
shallow mid-notch. In each sector is a sub-central
hole. Every two neighbouring sectors are obtusely
divided by a sutural notch in the margin. Diameter
7-10 microns, but mostly 89 microns.

Remarks:  Sutural thickenings or any other sur-
face thickenings have not been recognized. The
only relief feature seen on the surface is the hole
in each sector. These remarks lead to the idea
that this species may be classified to the genus
Pemma. 1t seems to me, however, that the status
of the genus Pemma is far from being really
established. The hole in the sector, which was
the only proposed positive criterion of Pemma
distinguishing from Micrantholithus, has been now
known to be the common element of both genera.
The main difference of this species from Micran-
tholithus parisiensis is absence of sutural thickenings.
Two species seem more related each other than
with any other species. The name “floridus”
denotes the flower-like outline of the pentalith.

Holotype: KUDG-2005 (ol 2, fig. 10), from
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the Middle Eocene of Guyabal, Mexico.

Distribution: Rare in the Middle Eocene of

Guyabal, Mexico.
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EXPLANATION OF PLATE 1

Micrantholithus parisiensis Bouché and related species(1)
Magnification x 3,500

Figs. 1-4- M. stradneri n. sp. (8- Holotype, KUDG-2003-a): 1,4~ anoptral contrast; 2,3~ crossed nicols.

Figs. 5-6- M, serratus n. sp. (6- Holotype, KUDG-2002): anoptral contrast; views of different sides of
different specimens. .

Figs. 7-8- M. complicatus . sp., Holotype, KUDG-2003-b; views of same side of same specimen; 7- anoptral

' contrast, 8- phase contrast. !

Figs. 9-10- Micrantholithus n. sp. A, Holotype, KUDG-2004; views of same side of same specimen; 9- anoptral
contrast, 10~ phase contrast.

Fig. 11- M. flos Deflandre; anoptral contrast.

Figs. 1-11- ~Samples from Barton Clay, England, the stratotype of the Bartonian' Stage (Upper Eocene).

Fig. 12~ M. ornatus Sullivan; anoptral contrast.

Figs. 13-14- M. aff. M. stradneri . sp.; 13- anoptral contrast, 14— crossed nicols.

Figs. 15-16- M. aff. M. serratus n. sp.; anoptral contrast.

Figs. 12-16- Samples from the Upper(?) Eocene of Kutch, Western India.

Fig. 17- M. parisiensis parisiensis Bouché; anoptral contrast.

Fig. 18- M. bulbosus Bouché; anoptral contrast.

Figs. 19-20- M. parisiensis major Bouché; anoptral contrast; views of different sides of different specimens.

Figs. 17-20- Samples from the Ledian (Lower Upper Eocene) of Steenberg, Belgium.
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Fig.

Figs
Fig.
Fig.
Figs
Figs
Fig.
Figs
Fig.
Figs

Fig.
Fig.

Fig.

1-

. 2-6~
7
8-

. 2-8-

- 9-11-

12-

. 9-12-
. M. aff. M. complicatus n. sp.; anoptral contrast; from the Middle Eocene of Guyabal, Mexico.

13-

EXPLANATION OF PLATE 9

Micrantholithus parisiensis Bouché and related species(2)
Magnification x 3,500

M. parisiensis Bouché; anoptral contrast; from the Ledian (Lower Upper Eocene), Steenberg,
Belgium. .

M. parisiensis parisiensis Bouché; anoptral contrast.

M. aff. M. bulbosus Bouché; anoptral contrast.

M. bulbosus Bouché; anoptral contrast.

Specimens from P.M. Bouché’s preparation, Po-5367, Lutetian, Paris Basin.

M. floridus n. sp. (9,10- Holotype, KUDG-2005); 9- crossed nicols, 10-11- anoptral contrast. @
Micrantholithus n. sp. B, Holotype, KUDG-2006; anoptral contrast. -
Samples from the Middle Eocene of Guyabal, Mexico.

- 15, 18-19- M. parisiensis primordis n. subsp.(lQ—HoIotype, KUDG-2007); anoptral contrast; from the

14-
17-

20-

Lower Middle Eocene of Aragon, Mexico.

M. aff. M. parisiensis Bouché; anoptral contrast,

M. parisiensis cf. M. parisiensis primordis n. subsp.; anoptral contrast; from the Lower Middle
Eocene of Aragon, Mexico.

Micrantholithus parisiensis Bouché¢; anoptral contrast; from the Lower Middle Eocene of Aragon,

Mexico.
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