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E. MARTINI * 

CALCAREOUS NANNOPLANKTON 
FROM THE TYPE LANGHIAN 

.ABSTRACT - The calcareous nannoplankton in the Bricco della Croce section, considered 
as the type section of the Langhian, consists besides a number of autochthonous 
forms, of a large number of reworked forms. The reworked forms derived from 
Upper Cretaceous and Paleogene strata. The autochthonous calcareous nanno
plankton indicate some relations to that found in the Catapsydrax stainforthi to 
Globorotalia fohsi robusta foraminiferal zones of the Cipero formation of Tri
nidad J.W.I. One new species, Scyphosphaera ventriosa, is described. 

INTRODUCTION 

In 1960 CrTA & PREMOLI-SILVA described pelagic foraminifera from 
two sections, Bricco della Croce and Rio Morra, in the Langhe area, and 
considered the first as type section of the Langhian. 

The position of the Langhian within the Miocene and the question 
as to whether this stage is corresponding to the Burdigalian has been 
discussed in the same paper, and correlation with the Trinidad Cipero 
formation was attempted on basis of the planktonic foraminifera. But due 
to regional aspects not all of the Trinidad foraminiferal zones between the 
Catapsydrax and the Globorotalia fohsi robusta zones have been alocated. 
Three new foraminiferal zones ( Globoquadrina dehiscens, Globigerina 
bollii and Orbulina suturalis) have been introduced in the Langhe area, 
which seemed to correspond to the higher Cipero formation. In the Bricco 
della Croce section the planktonic foraminifera indicated a succession from 
the Catapsydrax dissimilis zone to the Globoratalia mayeri zone (CrTA & 

PREMOLI-SILVA 1960, p. 11). 

* Geologisch-Palaontologisches Institut der Universitat, 6 Frankfurt am Main, 
Senckenberg-Anlage 32, Deutschland. 
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The calcareous nannoplankton in samples from the Bricco della Croce 
section seemed to indicate a different correlation with the Trinidad forami
niferal zones in some parts. The calcareous nannoplankton of selected sam
ples from the original material of CrTA & PREMOLI-SILVA 1960, listed in 
tables 1 and 2, have been studied and the assemblages found have been 
compared with those from the Cipero formation and several deep-sea cores. 

For supplying the samples, on which the study is. based, the author is 
obliged to Prof. M. B. CrTA (Milano ), and for comparative material to 
Dr. M. N. BRAMLETTE and Mr. W. R. RIEDEL (Scripps Institution of 
Oceanography, La Jolla, California). 

The type specimen of Scyphosphaera ventriosa is deposited in the 
Senckenberg-Museum und Forschungs-Institut, Frankfurt a.M . (catalogue 
number SMB 10608). 

THECALCAREOUSNANNOPLANKTON 

Some very small and nondescribed coccoliths have been neglected 
because their unknown stratigraphic distribution. These forms need study 
with the electron microscope. 

Complete coccospheres are frequently found in all samples, and belong 
to smaller forms of the genus Coccolithus SCHWARZ 1894. 

Within the calcareous nannoplankton assemblages a large number of 
reworked forms have been found which derived from Cretaceous and Paleo
gene strata, as shown below. 

a) Allochtonous forms 

More than 40 species have been found reworked in the Bricco della 
Croce section, and a selection of these with their distribution in the section 
is shown in table 1. 

Besides species listed in the first column of table 1, marked by a 
« C » above the species names, the following forms from the Cretaceous 
have been identified: Arkhangelskiella parca STRADNER, Cretarhabdus cre
nulatus BRAMLETTE & MARTINI, Discolithina cf. numerosa (GoRKA), 
Eiffellithus aff. turriseiffeli (DEFLANDRE), Lucianorhabdus cayeuxi DE
FLANDRE, Microrhabdulus decoratus DEFLANDRE and Micula staurophora 
(GARDET). All these have their stratigrafic distribution in the Upper Cre
taceous. Rare specimens of Nannoconus, which range up to the Santonian, 
do not change the late Cretaceous (Santonian to Maastrichtian) character 
of this assemblage found reworked in the Bricco della Croce section. 

Reworked forms from the Paleocene, including the Danian, found 
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TABLE 1. Distribution of calcareous nannoplankton (allochthonous forms) 
in the Bricco della Croce section (type Langhian ). 

Foramlniferat . 
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toCita&Premol l- 0. ~ 
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. . , , . . . = .c 
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c . 10 ~ 
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in the Bricco della Croce section are Discoaster lenticularis BRAMLETTE & 

SULLIVAN, Zygodiscus sigmoides BRAMLETTE & SuLLIVAN, and forms listed 
in the second column of table 1, marked by a « P » above the species names. 

Reworked forms from the Eocene are more common than those from 
the Cretaceous and Paleocene. They include Coccolithus eopelagicus BRAM
LETTE & RIEDEL, Coccolithus solitus BRAMLETTE & SuLLIVAN, Corannulus 
germanicus STRADNER, Discoaster elegans BRAMLETTE & SuLLIVAN, V is
coaster lodoensis BRAMLETTE & RrEDEL, Marthasterites tribrachiatus 
(BRAMLETTE & RIEDEL ), Micrantholithus flos DEFLANDRE, Reticulafenestra 
scissura HAY, MoHLER & WADE, Zygolithus dubius DEFLANDRE, Zygrhab
lithus bijugatus (DEFLANDRE), and forms listed in the third column of 
table 1, marked by « E » above the species names. Among these forms 
several index species for the Lower (i.g. Marthasterites tribrachiatus ), Mid-
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dle (i.g. Discoaster distinctus, D. saipanensis) and the Upper Eocene to 
Lower Oligocene (i.g. Corannulus germanicus, Isthmolithus recurvus) are 
present, indicating that all substages of the Eocene were effected by erosion 
during Langhian time. 

An increase of reworked forms in the upper part of the section though 
not conspicuous indicates that a higher portion of upper Cretaceous and 
lower Tertiary sediments were eroded at that time. 

b) Autochthonous forms 

The autochthonous calcareous nannoplankton and its distribution in 
the Bricco della Croce section is shown in table 2, except some nondescribed 
forms. 

TABLE 2. Distribution of calcareous nannaplankton (autochthonous forms) 
in the Bricco della Croce section (type Langhian). 
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The occurrence of Coccolithus pelagicus (WALLICH), Cyclococcoli
thus leptoporus (MuRRAY & BLACKMAN), Discolithina multipara (KAMPT-
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NER), and Lithostromation perdurum DEFLANDRE needs no comment. 
Cyclococcolithus rotula KAMPTNER was previously reported from the 

« Tortonian » of Austria. Specimens found are identically with STRADNER's 
description and figures (1963, textfigure 4 and pl. 24 fig. 10). This species 
is common in samples 20 and 25 ( « Helvetian » ). Rare specimens in sample 
10 may be due to contamination. Its stratigraphic value is pointed out on 
page 170. 

Among the discoasters Discoaster exilis MARTINI & BRAMLETTE and 
D. variabilis MARTINI & BRAMLETTE become more frequent in the upper 
part of the section, while D . deflandrei BRAMLETTE & RIEDEL is rare 
throughout the section. Discoaster kugleri MARTINI & BRAMLETTE has 
been found only in samples 20 and 25. The stratigraphic significance of this 
species in discussed later. 

Helicosphaera intermedia MARTINI is common only in the lower part 
of the section. In this part H . carteri KAMPTNER is rare . It becomes common 
with the decrease of H. intermedia which is not present in sample 10 and 
above, and is one of the most common forms throughout the middle and 
upper part of the section. Noteworthy are extremely large specimens of 
H . carteri in samples 10, 14 and 16, especially common in sample 14. 

Rhabdospnaera sicca (STRADNER), nov. comb., was previously reported 
from the « Tortonian » of Austria, and is rare except in sample 25 (few) 
throughout the Bricco della Croce section. 

Among species of the genus Scyphosphaera the new species S. ven
triosa is rare in all samples but ranges throughout the section. S. amphora 
DEFLANDRE and S. pulcherrima DEFLANDRE are only present in the upper
most part (samples 20 and 25) of the section. Not much is known of their 
stratigraphic distribution, but both species were previously found in the 
Sahelian of Algeria. 

Sphenolithus heteromorphus DEFLANDRE is common or abundant in 
the lower part of the section up to sample 14, and rare above. It has been 
previously reported by DEFLANDRE from the Sahelian of Algeria and some 
other Neogene localities. Sphenolithus aff. abies DEFLANDRE, wich is 
present in all samples, is discussed below. 
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c) Description of some species 

Family COCCOLITHOPHORIDAE Lohmann 

Genus DISCOLITHINA Loeblich & Tappan 

Discolithina? cf. D. macropora Deflandre nov. comb. 

Textfigures 1-2 

1954. Discolithus macroporus cent. nov. - DEFLANDRE in DEFLANDRE & FERT, p. 138, 
pl. 11, fig. 5. 

1962. Discolithus macroporus - STRADNER, p. 365, pl. 1, figs. 1-13. 

Remarks: Specimens of the Bricco della Croce section seem to cor
respond more to the description and figure of DEFLANDRE than to those 
figured by STRADNER. Especially in side ·view specimens found are more 
arched than shown in STRADNER's fig. 13 (1963, plate 1). The Bricco della 
Croce specimens commonly have about 8 to 20 pores, and measure 3-5 1-.1. 

in length and about 2 1-.1. in height. In plan view between crossed nicols 
forms are invisible, but in side view show much birefringence, and maxi
mum extintion 0° to crossed nicols , indicating that assignment to the genus 
Discolithina is questionable. 

Distribution: Common in samples 4 (Catapsydrax stainforthi zone) 
20 and 25 (G. fohsi robusta and lobata zones) and rare in sample 14 
(G. fohsi barisanensis zone). Formerly reported from Oamaru/New Zealand 
(Upper Eocene) and Frattingsdorf/ Austria (Tortonian). 

)J-1--------i 10 

Textfigures 1-4 

1 - Discolitina? cf. D. macro para DEFLANDRE 1954. 
Distal view. Bricco della Croce, sample 20. 

2 - Discolithina? cf. D. macropora DEFLANDRE 1954. 
Side view. Bricco della Croce, sample 25. 

3 - Scyphosphaera ventriosa n. sp. 
Holotype, SMB 10608, side view. Bricco della Croce, sample 9. 

4 - Scyphosphaera ventriosa n. sp. 
Distal view, focused on the basal plate. Bricco della Croce, sample 9 . 

All specimens X 2000. 
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Genus SCYPHOSPHAERA Lohmann 

Scyphosphaera ventriosa sp. nov. 

Textfigures 3-4 

Name : ventriosus (lat. ) =bellied. 

Holotype: SMB 10608 (3 ,6 N/ 1,4 E of ffi ), textfigure 3. 

T ype-locality : Bricco della Croce, sample 9, Miocene (approximately 
equivalent to Globigerinatella insueta zone, Cipero formation, Trinidad ). 

Description: Forms barrel-like, showing about 35-40 fine longitudinal 
striae . Base and neck smaller, width of collar nearly as large as largest cir
cuit of form. Base flat or slightly arched. In polarized light side views of 
forms show maximum extinction when parallel to crossed nicols. Diameter 
10-14 IJ., height 14-17 IJ.. In top view base appears to have a broad rim and 
to be grained, possibly perforated by a large number of very small pores. 
Central area of base bisected by a longitudinal line, which is indistinct in 
the middle part. Length of top viewed specimens 12-16 IJ.. 

Distribution: Rare or few throughout the Bricco dell a Croce section. 

Genus SPHENOLITHUS Deflandre 

Sphenolithus aff. S. abies Deflaodre 

1953. Sphenolithus abies n . sp. - D EFLANDRE, Heterogeneite des elements coccolithes, 
p. 1785 (nomen nudum). 

1954. Sphenolithus abies - DEFLANDRE in D EFLANDRE & FERT, p. 164, pi. 10, figs. 1·4 . 

R emarks: Among specimens listed as S. aff. abies in table 2 several 
show similarity to Sphenolithus abies in general outline, others show a more 
obscure base and are shorter thus ressembling Sphenolithus sp. from the 
experimental Mohole drilling (MARTINI & BRAMLETTE 1963 , pl. 102, 
figs. 6-7). Again others especially in the lower part of the section are more 
likeS. pacificus MARTINI (1965, pl. 36 , figs. 7-10 ). As already pointed out 
in MARTINI & BRAMLETTE (1963, p. 855) further study of these forms 
with the electron microscope is necessary for detail and specific description. 
Diameter 3-6 IJ.. 

Distribution: Present in all samples of the Bricco dell a Croce section , 
but common only in sample 6. 
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CORRELATIONS 

Although the assemblages found are rather meager, with few 
restricted forms, consideration of the range zone of various species does 
indicate correlations with some subdivisions of the Miocene at Trinidad 
and elsewhere. Correlations are based mainly on Helicosphaera intermedia, 
H. carteri, Sphenolithus heteromorphus, Cyclococcolithus rotula and Vis
coaster kugleri. 

The lowest samples 2 and 4 (Catapsydrax zone of CrTA & PREMOLI
SrLVA 1960) show besides others common Helicosphaera intermedia, but 
no Discoasters of the « ciperoensis- group» (MARTINI 1965, p. 405), and 
Triquetrorhabdulus sp., thus showing close similarity to the calcareous 
nannoplankton of the Catapsydrax stainforthi zone of Trinidad, which 
contains also few Helicosphaera carteri like samples 2 and 4 of the Bricco 
della Croce section. The underlying Catapsydrax dissimilis zone contains 
abundant large Discoasters of the « ciperoensis-group » and Triquetro
rhabdulus sp. 

In samples 6 and 9 (Globoquadrina dehiscens of CrTA & PREMOLI
SrLVA 1960) the last Helicosphaera intermedia occur, while H. carteri 
becomes common. Sphenolithus heteromorphus is already common. Samples 
from the Globigerinatella insueta zone of Trinidad show the same decrease 
of H . intermedia and increase of H . carteri. Sphenolithus heteromorphus is 
also common. 

The calcareous nannoplankton assemblage in samples 10, 14 and 16 
(Globigerina bollii zone of CrTA & PREMOLr-SrLVA 1960) is rich in Sphe
nolithus heteromorphus which becomes rare in the highest sample. Helico
sphaera carteri is common or abundant and develops extremely large speci
mens which also occur in the Globorotalia fohsi barisanensis zone of Tri
nidad, where Sphenolithus heteromorphus is also common. Helicosphaera 
intermedia is now missing in both regions. 

Samples 17 and 19 (Orbulina suturalis zone of CrTA & PREMOLI-SILVA 
1960) show a very insignificant calcareous nannoplankton assemblage. 
Sphenolithus heteromorphus is rare like in the Globorotalia fohsi fohsi 
zone of Trinidad. Other species like Discoaster kugleri and Cyclococcolithus 
rotula do not yet occur. 

The uppermost samples 20 and 25 (Globorotalia mayeri zone of CrTA 
& PREMOLI-SILVA 1960) show an increase in species, of which Cyclococco
lithus rotula and Discoaster kugleri are of special significance. Cyclococcoli
thus rotula has been found common in the G. fohsi robusta and G.f. lobata 
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zones, and very rare in the G .f. fohsi zone. I t is present in the experimental 
;-Iohole samples 7-1 to 8-14, in Haiti sample W 22, in the « Elveziano » 
of the Francolino Sonda No. 1 at 951-956 m (for details on the samples see 
::.IARTINI & BRAMLETTE 1963, p. 848), and in the « Tortonian » of 
Breschitza/Roumania and Sooss/ Austria (see STRADNER & PAPP 1961). 
This species has not been found above the mentioned samples in Trinidad 
and the experimental Mohole drilling, it is also missing in the Francolino 
onda No. 1 at 700-704 m, referred as to the Tortonian. Discoaster kugleri 

is present in both samples and was previously recorded as common in the 
Globorotalia fohsi robusta zone of Trinidad, and rare or few in the G. fohs i 
lobata zone of Trinidad, at 8-14 of the experimental Mohole cores and in 
the« Elveziano »of the Francolino Sonda No. 1 at 951-956 m. D. kugleri is 
no t present in the Globorotalia mayeri zone of Trinidad or above 8-14 of 
the experimental Mohole cores. 

The calcareous nannoplankton described and tabulated from the Bricco 
della Croce section links the Oligocene/Lower Miocene calcareous nanno
plankton of Pacific deep-sea cores (MARTINI 1965) with that described from 
rhe experimental Mohole drilling (MARTINI & BRAMLETTE 1963 ). 

In summarizing the results of correlating the Bricco della Croce 
ection with the Trinidad forminiferal zones of BoLLI on basis of the 

calcareous nannoplankton, we have a succession at Bricco della Croce which 
can be correlated with of the Catapsydrax stainforthi zone to the Globo
rotalia fohsi robusta zone of Trinidad. This nannoplankton based correlation 
differs only in the lowest and upper part from the foraminifera based 
correlation of CITA & PREMOLI-SILVA 1960. Their « Globorotalia mayeri 
zone » at Langhe seems to correspond to the Trinidad G. fohsi robusta and 
G.f. lobata zones, while their Orbulina suturalis zone corresponds to the 
Trinidad G.f. fohsi zone. Somewhat questionable is the lowermost part of 
the section because sample 1 was not included in the nannoplankton study, 
bu t samples 2-4 of CITA & PREMOLI-SILVA's Catapsydrax zone correspond 
to the Catapsydrax stainforthi zone of Trinidad . 
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