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predecessor; wall calcareous, imperforate, with an outer layer of 
calcareous grains smoothly cemented together with calcareous 
cement; aperture loop-shaped in the young and becoming circu-
lar in adult specimens, with a long bifid tooth, the inner surface 
of the aperture ornamented with a ring of tooth-like projections 
which are directed toward the center of the aperture, and which 
frequently project forward beyond the plane of the orifice. Maxi-
mum length 3.07 mm.; maximum breadth 1.75 mm. 

Holotype (Cushman ColI. No. 19021) from Bermuda. This is 
one of the largest foraminifera in the shallow water of Bermuda 
where it is often abundant at stations with coarse sandy bottoms. 

132. SOME NEW FORAMINIFERAlL GENERA 

By JOSEPH A. CUSHMAN 

During the study of types in the European collections last 
summer, numerous generic types are now more clearly under-
stood than from previous studies of the original figures and de-
scriptions alone. Recent work at this laboratory, especially with 
sections of the young stages of numerous forms, has shown that 
new generic names are necessary for a Dumber of species, some 
of which are noted in the following pages. 

Genus AMMOSPIRATA Cushman, new gen. (PI. 3, 4) 

Pavonina CUSHMAN (part) (not D'ORBIGNY). 

Test compressed, early portionplanispiral, later biserial, and 
in the adult uniserial; wall finely arenaceous with much calcare-
ous cement; apertures in the adult one to several, elongate at the 
periphery. Genoholotype, Pa'vonin"a mexicana Cushman (Proc. 
V. S. Nat. Mus., vol. 67, art. 25, 1926, p. 22, pI. 6, figs. 7-9). 

It has recently been shown by Parr that Pavonina has a tri-
serial young, and is derived from Reussella and belongs in the 
Buliminidae. Ammospirata ranges from the Lower Oligocene to 
Recent. It is probable that the species referred to as Vulvulina 
arenacea (Bagg) also belongs here. 

Genus AMMOMASS1LINA Cushman, n. gen. (PI. 3, figs. 5 a, b) 

Test in the early stages similar to Schlumbergerina, later 
chambers developed in a single plane; wall with the exterior 
coarsely arenaceous, interior calcareous, imperforate, and lined 
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with chitin; aperture cribrate. Genoholotype, Massilina alveolin-
i/ormis Millett (Journ. Roy. Micr. Soc., 1898, p. 609, pI. 13, figs. 
5-7). . 

Genus WIESNERELLA Cushman, n. gen. (PI. 3, figs. 7-9) 

Test nearly planispiral throughout, mostly evolute; later cham-
bers somewhat embracing, a half coil in length in the adult; wall 
thin, calcareous, imperforate; aperture large, nearly circular 
with a broad, flaring lip at one side of the end of the chamber. 
Genoholotype, Planispirina auriculata Egger (Abh. kon. bay. 
Akad. Wiss. MUnchen, Cl. II, vol. 18, 1893, p. 245, pI. 3, figs. 
13-15) . 

This genus in its early stages is similar to Cornuspira, and in 
the adult develops a very large one-sided aperture somewhat 
analogous to Vertebralina. This genus ·is named in honor of my 
friend, Dr. Hans Wiesner of Prague, who has devoted so much 
time to the study of the foraminifera, especially of the Miliolidae 
and Ophthalmidiidae. 

Genus SINZOWELLA Cushman, n. gen. (Pl. '3, figs. 10-12) 

Test attached, in the early s.tages similar to Cornuspira, later 
becoming irregular; chambers globular, covering the earlier 
ones; wall calcareous, imperforate; aperture elongate, reniform, 
with a slightly thickened lip. Genoholotype, Nubecularia novo-
rossica, var. de/ormis Karrer & Sinzow (Sitz. Akad. Wiss. Wien, 
vol. 74, 1876 [1877], p. 283, pl., figs. 26-28). This genus is named 
in honor of Dr. J. Sinzow who discovered these peculiar forms. 

Genus EGGERELLA Cushman, n. gen. (PI. 4, figs. 1 a" b)  
Genoholotype, Verneuilina bradyi Cushman  

Verneuilina (part) of authors; Bulimina (part) of authors. 
Test, a trochoid spire, early stages in the microspheric form 

with five chambers in a whorl, later reduced to four, and in the 
adult to three; wall finely arenaceous with calcareous cement in 
the young and with a chitinous lining, adult becoming almost en-
tirely calcareous; aperture, a low arched slit at the base of the 
inner margin.-Cretaceous to Recent. 

The Cretaceous species referred to as "Bulimina trochoides 
(Reuss)" belongs here. This genus is named in honor of Dr. 
Johann Georg Egger, well known German worker on the 
foraminifera. 
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Genus GO:ESELLA Cushman, n. gen. (PI. 4, figs. 2 a, b) 
Genohdotype, Clavltlina Cushman 

Clavulina (part) of authors. 
Test in the early stages with four or five chambers in a whorl, 

rapidly reducing to three, then two, and in the adult uniserial; 
wall finely arenaceous; aperture in the adult, terminal, usually 
sunken, without a lip.-Recent and probably older. This genus 
is named in honor of Dr. Axel Goes, Scandinavian worker on the 
foraminifera. 

Genus KARRERIELLA Cushman, n. gen. (Pl. 4, figs. 8, 4) 
Genoholotype, Ga.udryi'lUJ, sipkonella Reuss 

Gaudryina (part) REUSS and later authors. 
Test in the young a trochoid spire with five or more chambers 

in a whorl, later reducing to four, three, and in the adult, two to 
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EXPLANATION OF PLATE 4 

FIGs. 1 a, b. EggereUa bradyi (Cushman). X 50. a, side view; b, from 
base. 

FIGs, 2 a, b. Goesella rotundata (Cushman). X 18. a, side view; b, 
apertural view. 

FIGS. 3, 4·. Karreriella siphonella (Reuss). Filii. 8, Young microspheric 
form. Fig. 4, Adult megalospheric form. a, a, side views; 
b, b, apertural views. 

FIGs. 5 a.,b. Listerella primaeva (Cushman). X 18. a, side view; b, 
apertural view. 

FIGs. 6-8. Martinottiella contmunis (d'Orbigny). X 20. Fig. 6, Micro-
spheric form. Fig. 7, Megalospheric form. a, a, side views; 
b, b, apertural views. Fig. 8, Section of young. 

FIGS. I.,iebu.sella 80ldanii (Jones and Parker). X 10. Fig. 9 
(After Brady.) a, side view; b, a.pertural view. Fig. 10, 
Section of earliest whorl. Fig. 11, Section slightly later 
than Fig. 10. 

Fms. 12 a, b. Gilmhelitria cretacea Cushman, n. sp. X 100. a., side view; 
b, apertural view. 

FIGS. 13 a, b. Ma1"880nella oxycona (Reuss). X 25. a, side view; b, aper-
tural view. 

FIGS. Valvulammina globulosa (d'Orbigny). X 20. lfig. 14 a, 
dorsal view showing five chambers in first whorl; b, aper-
tural view. Fig. 15 a, dorsal view; b, ventral view; c, side 
view. Fig. 16, Young. 

Figures drawn by Margaret S. Moore. 
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a whorl; chambers simple; wall finely arenaceous, with chitinous 
lining; aperture just above the base of the inner chamber margin 
with a distinct neck.-Eocene to Recent. This genus is named 
in honor of Dr. Felix Karrer, Austrian worker on the foram-
inifera. 

Genus LISTERELLA Cushman, n. gen. (Pl. 4, figs. 5 a, b)  
Ge:noholotype, Clavulina primaeva Cushman  

Clavulina (part) CUSHM"N (not D'ORBIGNY). 
Test in early stages a trochoid spire with four or five cham-

bers to a whorl, reducing later to three, then a series of two's, 
and in the adult uniserial; wall finely arenaceous; aperture 
terminal with a slender to Recent. This genus is 
named in honor of Joseph Jackson Lister, English worker on the 
foraminifera. 

Genus MARSSONELLA Cushman, n. gen. (PI. 4, figs. 13 a, b)  
Genoholotype, Gaudryina oxycona Reuss  

Test trochoid, round in section, early stages conical with four 
or five chambers to a whorl, later reduced to three, and in the 
adult. to two in a whorl; chambers simple, undivided, apertural 
end flat or concave; wall arenaceous; aperture, a low elongate 
opening at the inner margin of the chamber, or extending into 
the chamber wall.-Cretaceous to Recent. This genus is named 
in honor of Th. Marsson, German worker on the Cretaceous 
foraminifera. 

Genus L1EBUSELLA Cushman. n. gen. (PI. 4, figs. 9-11)  
Genoholotype, Lituola 80ldanii Jones and Parker  

Lituola (part) .JONES and PARKER (not LAMARCK) ; Haplostiche H. B. 
BRADY (not REUSS). 

Test in early stages with four or five chambers in the first 
whorl rapidly dropping to four, then three, and in the adult uni-
serial, interior labyrinthic; wall coarsely arenaceous, calcareous, 
with a chitinous lining; aperture- complex, irregularly radiate in 
adult, terminal.-Eocene to Recent. This genus is named in 
honor of my friend, Dr. A;dalbert Liebus of Pra£rue, for many 
years a worker on the foraminifera. 
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Genus MARTINOTTIELLA Cushman, n. gen. (PI. 4, figs. 6-8)  
Genoholotyp.e, Clavulina communis d'Orbigny  

Ciavulina (part) D'ORBIGNY and later authors. 
Test in early stages a trochoid spire with several chambers, 

usually five in the first whorl of the microspheric form, and keep-
ing four or five for several whorls, later becoming uniserial very 
abruptly; wall arenaceous, with a chitinous lining; aperture in 
the adult terminal, typically an elongate, narrow, arcuate open-
ing about a rounded tooth, sometimes with a l'light Hp.-Upper 
Cretaceous to Recent. 

Without the uniserial portion, the young is easily mistaken for 
Arenobulimina. This genus is named in honor of Dr. Anna 
Martinotti whose publications, particularly of beautifully pre-
pared sections, are known to all workers on the foraminifera. 

Genus VALVULAMMINA Cushman, n. gen. (PI. 4, figs. 14-16)  
Genoholotype, Valvulina giobulQaa d'Orbigny  

Test in the early stages conical with four or five chambe'rs 
making up the initial whorl, later portion trochoid with inflated 
chambers, the adult with usually five or six chambers in a whorl, 
ventral side umbilicate; wall finely arenaceous with a chitinous 
lining in early portion, later portion becoming almost entirely 
calcareous, surface with a thin outer layer; aperture large, 
ventral, with a large rounded tooth. 

This genus is well developed in the Eocene of the Paris Basin. 

Genus GtTMBELITRIA Cushman, n. gen.  
Genoholotype, Gumbelitria cretcwea Cushman, n. sp.  

Test similar to Gurnbelina, but triserial; wall calcareous, finely 
perforate; aperture large, at the inner edge of the last-formed 
chamber. ,. 

This genus is widely distributed in the Upper Cretaceous of 
North and South America. 

GVMBELlTRIA CRETACEA Cushman, n. 'P. (PI. 4, figs. 12 a, b) 

Test small, triserial; chambers globular, nearly spherical; 
sutures much depressed; wall smooth, finely perforate; aperture 
large, semicircular or semi-elliptical at the inner margin of the 
last-formed chamber. Length of holotype 0.20 mm.; breadth 
0.17 mm. 
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Holotype (Cushman ColI. No. 19022) from the Upper Cre-
taceous, llpper Navarro, sandy marl of pit of Seguin Brick and 
Tile Company, 0.8 mile S. of McQueeny Station, Guadalupe Co., 
Texas. 

This is a widely distributed species. The genus is derived 
from the biserial Giimbelina in the same way that Verne.uilina is 
derived from a biserial form. 

133.  RELATIONSHIPS AND GEOLOGIC DISTRIBUTION 
OF THE GENERA OF THE VALVULINIDAE 

By JOSEPH A. CUSHMAN 

The Valvulinidae form a very varied group when the diverse 
forms are considered singly, but when studied as a whole the 
characters show that the group is a compact whole closely re-
lated along definite lines. Much time has been spent recently in 
the study of members of this group, especially in sections of the 
young stages. During two summers spent in Europe studying 
type collections, the writer has now seen and studied actual 
specimens of all the twenty-six genera here grouped in this 
family. All that will be attempted here is a brief resume of the 
group, the general features of which will be seen from the ac-
companying chart. There are numerous specialized genera in 
the Upper Cretaceous and Middle Eocene, and more will un-
doubtedly be found. 

It is very evident from continued intensive studies of the 
foraminifera that the classification of the group is much more 
complex than has usually been realized. The early, simple, ... 
primitive test was chitinous as is now definitely accepted by prac-
tically all workers. It developed an outer arenaceous test nearly 
as far back in the Palaeozoic as we have records, and an impres-
sive mass of evidence is piling up, all of which substantiates this. 
The cement developed by the animal was of different sorts, and 
those with siliceous, ferruginous or calcareous cement gradually 
developed the cementing material to the point where foreign 
material was no longer needed. The stages in this process may 
be seen in such genera as EggereUa, where there is a chitinous 
lining and definitely arenaceous outer layer in the young which 
withstands the action of strong acid, while the later chambers 


