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 A) NUMMULITIDS

•   Nummulitid genera

•   Nummulites: architecture of the test

•   Fundamentals: Schaub (1981) monograph

•   Morphology

•   Taxonomically significant characters

•   Systematics: just two examples

Outline



Suborder Rotaliina Delage & Hérouard, 1896
Superfamily Nummulitacea de Blainville, 1827

Family Nummulitidae de Blainville, 1827

Beavington-Penney
& Racey (2004)

Nummulites laevigatus
Assilina spira

Operculina ammonoides Heterostegina depressa

Spiroclypeus tidoenganensis Cycloclypeus carpenteri

Nummulitid genera



Beavington-Penney & Racey (2004)

Nummulites: architecture of the test



Hottinger (2006)

Canal system
Nummulites: architecture of the test



Fundamentals: Schaub (1981) monograph



Reproductive dimorphism

Schaub (1981)

Morphology



Reproductive dimorphism

Schaub (1981)

Morphology



External: diameter/thickness

Racey (1995)

Taxonomically significant characters



External: diameter/thickness

Kleiber (1991)

Taxonomically significant characters



External: surface ornamentation

Molina (2004)

Taxonomically significant characters



External: surface ornamentation

Schaub (1981)

N. fabianii

N. fabianii

N. globulus

N. perplexus

Taxonomically significant characters



Equatorial section: spire pattern

Schaub (1981)

Taxonomically significant characters



Equatorial section: spire pattern

Molina (2004)

Schaub (1981)

Taxonomically significant characters



Equatorial section: spire pattern

Schaub (1981)

N. irregularis

N. rotularius

Taxonomically significant characters



Equatorial section: marginal cord

Schaub (1981)

Taxonomically significant characters



Equatorial section: marginal cord

Schaub (1981)

N. atacicus

N. obsoletus

Taxonomically significant characters



Equatorial section: septa and chamber shape

Schaub (1981)

Taxonomically significant characters



Equatorial section: septa and chamber shape

Schaub (1981)

N. gizehensis

Taxonomically significant characters



Equatorial section: septa and chamber shape

Schaub (1981)

N. laevigatus

N. brongniarti

Taxonomically significant characters



Equatorial section: proloculus diameter (A)

Schaub (1981)

Taxonomically significant characters



Equatorial section: proloculus diameter (A)

Schaub (1981)

N. perforatus

Taxonomically significant characters



Schaub (1981)

Systematics: just two examples



• Test inflated

• Septal filaments thin, with several pillars, concentrated towards the poles of the test

• Spire quite slowly growing towards the periphery, in the more advanced species with a 
characteristic tripartition (B forms)

• Marginal cord more or less developed

• Septa straight or slightly curved, inclined, chambers usually isometric or higher than long

• Proloculus diameter 150 to 2200 µm

N. burdigalensis group:
Systematics: just two examples



 The roots: Nummulites solitarius (SBZ 5-6)Schaub (1981)

N. burdigalensis group:
Systematics: just two examples



Schaub (1981)

N. burdigalensis group:

 Nummulites burdigalensis 
(SBZ 10)

Systematics: just two examples



Schaub (1981)

N. burdigalensis group:

 Nummulites aturicus (SBZ 16)

Systematics: just two examples



Schaub (1981)

N. burdigalensis group:

 Nummulites perforatus (SBZ 17)

Systematics: just two examples



N. fabianii ‘phylum’:

Schaub (1981)

Systematics: just two examples



• Test inflated to flattened

• Septal filaments radial, merging with the pillars to create a characteristic reticulated pattern

• Spire quite slowly growing towards the periphery

• Marginal cord more or less developed

• Septa usually straight or slightly curved, perpendicular or slightly inclined, chambers 
isometric to longer than high

• Proloculus diameter 80 to 360 µm

N. fabianii ‘phylum’:
Systematics: just two examples



 The roots: Nummulites bullatus (SBZ 15-16)Schaub (1981)

N. fabianii ‘phylum’:
Systematics: just two examples



 Nummulites “ptukhiani” (SBZ 17-18)Schaub (1981)

N. fabianii ‘phylum’:
Systematics: just two examples



Schaub (1981)

 Nummulites 
fabianii 

(SBZ 19-20)

N. fabianii ‘phylum’:
Systematics: just two examples



Schaub (1981)

 Nummulites fichteli 
(SBZ 21-23)

N. fabianii ‘phylum’:
Systematics: just two examples



B) ORTHOPHRAGMINIDS

•   Orthophragminids: architecture of the test

•   Fundamentals: Less (1987) monograph

•   Taxonomically significant characters

•   Systematics: 3 genera and 2 morphotypes

Outline



Ferràndez (2002)

Orthophragminids: architecture of the test



Ferràndez (1998)

Family Discocyclinidae Galloway, 1928
Orthophragminids: architecture of the test



Ferràndez (1998)

Family Orbitoclypeidae Brönnimann, 1945 
Orthophragminids: architecture of the test



Fundamentals: Less (1987) monograph



External: test shape

Brönnimann (1945)

Taxonomically significant characters



Less (1987)

External: surface ornamentation (the “rosette”)
Taxonomically significant characters



Less (1987)

Equatorial section: Embryo type
Taxonomically significant characters



Equatorial section: Adauxiliary chambers

Less (1987)

Taxonomically significant characters



Equatorial section: chambers height and width

Less (1987)

Taxonomically significant characters



Equatorial section: annuli growth pattern

Less (1987)

Taxonomically significant characters



Less (1987)

Taxonomically significant characters



Less (1987)

Discoidal Discocyclina: D. archiaci line:
Systematics: 3 genera and 2 morphotypes



• Middle-sized to large, flattened, with usually distinct umbo, frequently saddle-shaped

• “Discocyclina” type rosette

• Trybliolepidine to semi-nephro and umbilicolepidine embryo

• Adauxiliary chambers of the “archiaci” type

• Growth pattern of “archiaci” type

• Diameter of protoconch 125 to 450 µm, deuteroconch 220 to 900 µm

Discoidal Discocyclina: D. archiaci line:
Systematics: 3 genera and 2 morphotypes



Less (1987)

Discocyclina archiaci archiaci (SBZ 10)

Discoidal Discocyclina: D. archiaci line:
Systematics: 3 genera and 2 morphotypes



Less (1987)

Ribbed Discocyclina: D. radians line:
Systematics: 3 genera and 2 morphotypes



• Medium to large-sized, ribbed forms, with usually 12 to 16 radial ribs

• “Discocyclina” type rosette

• Trybliolepidine to semi-nephrolepidine embryo

• Adauxiliary chambers of the “pratti” type, with characteristically thick walls

• Growth pattern of “pulcra” type

• Diameter of protoconch 100 to 285 µm, deuteroconch 175 to 540 µm

Ribbed Discocyclina: D. radians line:
Systematics: 3 genera and 2 morphotypes



Discocyclina radians noussensis (SBZ 13-14) Less (1987)

Ribbed Discocyclina: D. radians line:
Systematics: 3 genera and 2 morphotypes



Less (1987)

Nemkovella: N. strophiolata line:
Systematics: 3 genera and 2 morphotypes



• Small-sized, flattened forms

• “Discocyclina-chudeaui” type rosette

• Nephro- to semi-isolepidine embryo

• Adauxiliary chambers of the “varians” type, wide and low

• Growth pattern of “strophiolata” type

• Diameter of protoconch 45 to 160 µm, deuteroconch 65 to 250 µm

Nemkovella: N. strophiolata line:
Systematics: 3 genera and 2 morphotypes



Nemkovella strophiolata strophiolata (SBZ 13-16)

Less (1987)

Nemkovella: N. strophiolata line:
Systematics: 3 genera and 2 morphotypes



Less (1987)

Orbitoclypeus: O. varians line:
Systematics: 3 genera and 2 morphotypes



• Small to medium-sized, more or less inflated forms

• “Marthae” type rosette

• Excentri- to eulepidine embryo

• Adauxiliary chambers of the “varians” type

• Growth pattern of “varians” type, undulated cycles with 6 to 8 main waves

•  Diameter of protoconch 75 to 300 µm, deuteroconch 140 to 580 µm

Orbitoclypeus: O. varians line:
Systematics: 3 genera and 2 morphotypes



Orbitoclypeus 
varians varians 

(SBZ 18-20)

Less (1987)

Orbitoclypeus: O. varians line:
Systematics: 3 genera and 2 morphotypes



Less (1987)

Asterocyclina: A. stellata line:
Systematics: 3 genera and 2 morphotypes



• Small-sized, mostly inflated, asteroidal forms with 5 (rarely 6) rays

• “Marthae” type rosette

• Semi-iso- to nephrolepidine embryo

• Adauxiliary chambers of the “varians” type, tending to the “stellata” type

• Asteroidal cycles with 5 (rarely 6) rays

• Diameter of protoconch 60 to 220 µm, deuteroconch 90 to 300 µm

Asterocyclina: A. stellata line:
Systematics: 3 genera and 2 morphotypes



Asterocyclina stellata 
adourensis (SBZ 10-14)

Less (1987)

Asterocyclina: A. stellata line:
Systematics: 3 genera and 2 morphotypes


