CONTRIBUTIONS FROM THE CUSHMAN

LABORATORY FOR FORAMINIFERAL RESEARCH

228, AMERICAN UPPER CRETACEOUS FORAMINIFERA

OF THE GENERA DENTALINA AND NODOSARIA*

By JosgpH A. CUSHMAN

The species in our American Cretaceous belonging to the genera
Dentalina, and Nodosarie have been much confused. Some of
them have long vertical ranges, but others have relatively short
ranges and have proved to be good index fogsils for stratigraphic
use.. A study of types in various European museums together
with much available topotype material has helped to refine
specific identifications of many of our species. Some of the holo-.

" types have been redrawn on our plates. Thanks are due to the

Director of the U. 8. Geological S8urvey for the use of the figures

pending publication of a large paper on the Foraminifera of the

American Upper Cretaceous.

Family LAGENIDAE

Genus DENTALINA d’Orbigny, 1826
DENTALINA INVOLVENS Cushman (PL 135, fig. 1)
- Dentalina involvens CusHMAN, Contr, Cushman Lab. Foram. Res vol

. 14, 1938, p. 37, pl. 6, fig. 3.

Test small, elongate, slender, of ne‘arly uniform diameter
throughout, slightly curved, initial end with a distinet spine;
chambers few, distinct, except the earliest ones, later ones
slightly inflated, somewhat overlapping; early sutures indistinct,
later ones slightly depressed; wall ornamented by longitudinal

. costae, those of the early portion coarse and strongly twisted,

* Published by permission of the Director of the United States Geological Survey,
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later oneg more numerous, finer and less oblique, independent of
the sutures: aperture radiate, terminal, slightly excentric. Length
up to 1.00 mm.; diameter 0.15 mm.

The types are .from Austin chalk, on road at N. edge of
Whitewright, north-facing slope of branch - valley, Grayson
County, Texas. ;

This is a peculiarly ornamented species, and holds its char-
- acters very closely. It differs from D. alternata (Jones) in the
smaller, more slender test, fewer costae, and the peculiarly
twisted character of the ornamentation,

DENTALINA ALTERNATA (Jones) (Pl 18, figs. 2-6)
Nodosarie. zippei REUSS, var. alternate JONES, in WRIGHT, Proc. Bel-
fast Nat. Field Club, 1884-85. Appendix 9, 1888, p. 330, pl. 27, fig. 10.

Dentaling alternata PLUMMER, Univ, Texas Bull. 8101, 1931, p. 153, pl.
X1, fig. T—SANDIDGE, Journ. Pal., vol. 6, 1982, p. 274, pl. 42, fig. 6.

Nodosaric alternata CARSEY, Univ. Texas Bull. 2612, 1926 (1927), p. 85,
1. 4, fig. 7. .
N c?dosarmﬁf intercostatn, CUSHMAN (not REUss), Tenn, Div. Geol., Bull,
41,1981, p. 31, pl. 4, figs. 1, 2.
Nodosaria affinis CusaMAN (part) (not REuss), Journ. Pal, vol. 5,
1931, p. 305, pl. 83, fig. 2 (not 8-B).
Dentaling pinnigera SANDIDGE, 1. ¢., vol. 6, 1932, p. 274, pl. 42, figs. 11, 12,

Test elongate, very slightly tapering, initial end with a single,
stout spine; chambers of fairly uniform size, increasing slightly
in length and diameter as added; sutures distinct, slightly de-
pressed; wall ornamented by a few distinct, longitudinal, plate-

like costae continuous over adjacent chambers and between these, -

secondary costae, usually broken at the sutures; aperture radiate,
terminal. Length up to 1.50 mm.; diameter 0.25 mm.

This is a rather distinctive species with its peculiar arrange-
ment of the costae. The last-formed chambers may become
globular and somewhat set off from each other by much con-
tracted necks. Specimens are easily broken and these final
chambers are usually missing. The species ranges from the
upper part of the Austin chalk through the Taylor and into the
Neylandville mar! of the lower Navarro.

I have examined topotype material of both N. intercostata
Reuss and Jones’ species, and our material is identical with that
of Jones from the chalk of Ireland. There is some question as to
whether this species should be placed under Dentaling or
Nodosarig,. : '
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DENTALINA LEGUMEN Reuss (Pl 18, figs, 7, 8)

Dentalina legumen REUss, Haidinger’s Nat. Abhandl, vol. 4, 1851, p.
10, pl. 1, fig. 14; Sitz. Akad. Wiss. Wien, vol. 40, 1860, p. 187, pl. 8,
fig. B.—FRANKE, Abhandl. Preuss. geol. Landes., vol. 111, 1928, p. 27,
pl. 2, fig. 28—CusHMAN, Tenn. Div. Geol. Bull. 41, 1981, p. 27, pl. 3,
fig. 1.—CusHMAN and JARrvis, Proe. U. 8. Nat. Mus., vol. 80, Art. 14,
1932, p. 80, pl. 9, fig’ 9.--BrOTZEN, Sver. geol. under,, ser. C, No. 396,
1936, p. 75, pl. 5, fig. 9.

Dentalina nane CUBHMAN (not Reuss), Tenn. Div. Geol,, Bull. 41,
1931, p. 29, pl. 8, fig. 21, .

This is a very variable species, originally described by Reuss
from the Cretaceous of Lemberg: An examination of material
from Lemberg shows that this species is variable in the obliquity
of the sutures and in the amount of inflation of the chambers.
The type figures of D. legumen Reuss and D. nane Reuss appear

‘quite different but when larger series of specimens are studied,

the American gpecimens at least 'seem to be variable enough to
include both forms in one geries. Figures of several specimens

* are given to show this variation,

- Forms included under this name have a wide range in our
Cretaceous including the Navarro, Taylor, and Austin.

" DENTALINA GRACILIS d’Orbigny. (PL 18, figs. 9:11)

Dentaline gractlis DORBIGNY, Mém, Soc. géol. France, ser. 1, vol. 4,
1840, p. 14, pl. 1, fig. 5—FRANKE, Abhandl Preuss. geol. Landes., vol.

111, 1928, p. 29, pl. 2, fig. 22.

Under this name d’Orbigny figures a slender, somewhat curved

species which corresponds well with some of our American forms.

From a study of our material it is very variable, and some of
these variations are to be found on our plate. The range of such
forms is wide, and later studies may show that they include more

~ than one species.

DENTALINA LORNEIANA d4'Orbigny (Pl 13, figs. 12-14)

Dentalina lorneiana D'ORBIGNY, Mém. Soc. géol. France, ser. 1, vol. 4,
1849, p. 14, pl. 1, figs. 8, 9.—FRANKE, Abhandl, Preuss. geol. Landes.,
vol, 111, 1928, p. 28, pl. 2, fig. 29.—CusHMAN, Tenn, Div. Geol., Bull.
41,1631, p. 28, pl. 8, figs. 4-7.

Nodosaria lorneidna REUSS, Verst. béhm, Kreide,, pt. 1, 1845, p. 27, pl.
8, fig. 5~FRANKE, Abhandl. Greifswald Univ,, Geol.-pal. Inst., vol. §,
1925, p. 34, pl. 8, fig. 12,
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Test elongate, slender, glightly curved, initial end usﬁally ,
broadly rounded ; chambers increasing rapidly in length as added,

diameter increasing very slowly, slightly inflated; sutures dis-
tinct, slightly depressed; wall smooth; aperture terminal; radi-
ate. Length up to 2.00 mm.; diameter 0.15-0.18 mm.

The types of this species are from the Upper Cretaceous of the
Paris Bagin. It is widely distributed in Europe and America. It
has been recorded from America also as D. legumen Reuss, but is
not the same. The range is evidently wide as specimens refer-
able to it occur in the Brownstown marl and Gober tongue of
the Austin, in both upper and lower portions of the Taylor, and
in the lower part of the Navarro group.

DENTALINA LORNEIANA d'Orbigny, var. SPIRANS Cunhman (Pl 18, fig. 15)

Dentaling lorneidne p'OREIGNY, var. smmm; CUSHMAN, Term. Div, Geol., .

Bull. 41, 1931, p. 28, pl. 3, fig. 2.

Variety differing from the typical in the ornamentation of the .

surface which consists of elongate spiral costae, generally con‘
tinuous over the adjacent chambers.

The types of the variety are from the Ripley formation of o

Navarro age, New Corinth nghway, 131/2 miles S. of Selmer,
MecNairy Co., Tenn

EXPLANATION OF PLATE 13

a, front view; b, apertural view.

F1¢. 1. Benta,lzm mvolvm Cushman. % 88. Holotype. Austin chalk,
Grayson Co., Tex. 2-6. D. alternate (Jones). 2, X 25. Saratoga chalk,
Howard Co., Atk. 8, 4, ) 88. Upper Taylor marl Kaufman Co., Tex.
5, 8, X 88. Ripley formatlon, Henderson Co., Tenn. 7, 8. D. Iegwm
Reuss 7, X 86. Ripley formation, Henderson Co., Tenn. 8, X 42, (After
Cushman’ and Jarvis.) Cretaceous, Trinidad, ' 9- 11 D, gmczlw d'Orbigny.
% 60, 9, Prairie Bluff chalk, Chickasaw Co., Miss. 10, Brownstown marl,
Red River Co., Tex. 11, Austin chalk, Grayson Co‘, Tex. 12-14. D.
lorneiana d’Orbigny. X 90 Ripley formatmn 12, 14, Henderson Co,,
Tenn. 13, MeNairy Co., Tenn. 15, D. lorneiana d’()‘rblgny, var. spirang
Cushman. x 90. Holotype Ripley formation, MeNairy Co., Tenn. 186, 17,

‘D. reflexa Morrow. X BR. Niobrara chalk, Ellis Co., Kans. Redrawn from.

original types. 18-20. D. fallox Franke. X 38. Upper Taylor marl,
Williamson Co., Tex. 21, 22. D. basitorta Cushman. X 38. Selma chalk
{upper part), Union Co., Miss., 28-25. D. muldticostate d’Orbigny, X 38,
Upper Taylor marl. 23, 24, Delta Co., Tex. 25, Lamar Co., Tex, 26-28.
-D. megalopolitana Reuss. 26, X 38. Selma chalk {middle part), Hardin
Co., Tenn. 27, X 42. Saratoga chalk, Howard Co., Ark. 28, X 20. (After
Cushman and Jarvis.) Cretaceous, Trinidad. 29- 34. D. catemla Reuss.
X 38. Pecan Gap chalk, Falls Co.,, Tex.
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DENTALINA REFLEXA Horrﬁw (Pl 18, figs. 16, 17)

Dentaling reflexe Morrow, Journ. Pal,, vol. 8, 1934, p. 189, pl. 29, figs.
5, 20,

“Test elongate, slightly arcuate; successive chambers not in-
creasing appreciably in length and but very little in diameter;
initial end pointed, curving slightly reverse to the main curvature
" of the test; chambers few, distinct, depressed, oblique, especially

‘in early chambers; wall smooth. Length of holotype, 0.9 mm.;

thickness 0.16 mm.”

~ The types are from the basal N1obrara, sec. 82, T. 11 8., R. 16
- W., Ellis Co., Kans. The types are redrawn on our plate, but are
not very well preserved as to details, and the species must be left
“until more material is available.

DENTALINA FALLAX Franke (Pl 18, figs. 1B.20)

Dentaling fallax FRANKE, Abhandl. Preuss. geol. Landes,, vol. 111, 1928,
p. 27, pl. 2, fig. 18,

Test elongate, very slightly tapering, initial end with a dis-
tinct spine; chambers distinet, proloculum usually larger than
the next succeeding chambers which are not inflated but followed
by chambers becoming more inflated toward the apertural end,
strongly overlapping ; sutures distinct, earlier ones not depressed

“but later ones progressively more so; wall smooth; aperture ter-
minal, radiate, with a slender neck. Length 0.70-0.85 mm.; dlam-
eter 0.18-0.20 mm.

The types are from the Upper Cretaceous of Germany. At a
single locality in the upper part of the Taylor marl this species is
fairly common, but was not seen elsewhere. The European occur-
rence compares closely to the American one stratigraphically, and

‘EXPLAN'ATION OF PLATE 14

Fics. 1-6. Dentaling basiplongta Cushman. X 88. Corsicana marl,
Navarro Co., Tex. 1, Holotype. 2-6, Paratypes. 7, 8. D. angusticosmta
Cushman., X 60. Corsicana marl, Limestone Co., Tex. 7, Holotype. 8,
Paratype. 9 12. D. confluens Reuss 9, x 42. Saratog'a chalk Howard
Co., Ark. 10-12, x 20. (After Cushman and Jarvis.) Upper Cretaceous,
Trinidad. 18-17. D solvate Cushman. X 38, Selma chalk (upper part),
Prentiss Co., Miss. 18-21. D. pertinens Cushman. x 38, Upper Taylor
marl, Navarr\o Co., Tex, 22-26, D, cf, consobrina d'Orbigny. 22-24, % 75.
Rxpley formation, McNalry Co., Tenn., 26, 26, x 27. (After Cushman and
Jarvig.) Cretaceous, Trlmdad 27. D. tmnwfata {Reusgj. X 60. (After
Cushman and Jarvis.) Cretaceous, Trinidad. 28, 29. D. crimite Plummer.
X 88. Corsicana marl, Limestone Co., Tex.

N
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the species is to be looked for at other American localities in the

upper part of the Taylor.

DENTALINA BASITORTA Cushmon (PL 13, figs. 21, 22)

Dentalina basitorta CusHMAN, Contr. Cushman Lab. Foram. Res vol.
14, 1938, p. 37, pl. 6, ﬁgs 4, 5.

Test elongate, slender, somewhat curved, initial end with a

basal spine, early portion with the chambers somewhat twisted,

later uniserial; chambers distinct, the earliest ones elongate,
twisted about the elongate axis or even appearing somewhat
irregularly biserial, not inflated, later ones strongly inflated, less
overlapping ; sutures distinct, earlier ones very strongly oblique,
not depressed, later ones gradually less oblique and progressively
more depressed ; wall smooth ; aperture terminal, radiate. Length
up to 1.00 mm.; diameter 0.18 mm.

‘The types are from near the top of the Selma chalk, Alpina.
road, 2 miles 8. of Graham, Union Co.,, Miss. It also occurs at-

several localities in the Taylor marl. Dentaling basitorta differs
from D. legumen Reuss in the early stages which in our species
are very peculiarly twisted and the sutures very oblique. This
peculiar early character is held in all the specimens to a greater
or lesser degree, and should make this species easily recognizable
and perhaps. a good index fossil for the Taylor marl.

DENTALINA MULTICOSTATA 4'Orbigny (Pl 18, figs. 28-25)

" Dentalina multicostatn D’ORBIGNY, Mém. Soc. géol. France, ser 1, vol.
4, 1840, p. 15, pl. 1, figs. 14, 15.

There are specimens from the upper part of the Taylor marl of
Texas that seem to be identical with the species described by
d’Orbigny from the Upper Cretaceous chalk of the Paris Basin.
. The stratigraphic pogition in the two areas is consistent. Although
none of our specimens is complete, enough is present to show
that the species is gently tapering, with globular chambers rather
clogely set, and the wall ornamented by numerous, distinct, longi-
tudinal costae which may be somewhat oblique. From what is
known of its occurrence, this should be a good index fossil for the
Taylor marl.

DENTALINA MEGALOPOLITANA Reuss (PL 13, fige. 26-28)

Dentalina megalopolitana Rruss, Zeitschr. Deutsche geol. Ges., vol. 7,
1866, p. 267, pl. 8, fig. 10.—CUSHMAN, Journ. Pal,, vol, 5, 1981, p. 804,
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pl. 84, fig. 17; Tenn. Div. Geol,, Bull. 41, 1931, p. 29, pl. 3, fig. 8;
Journ. Pal., vol. 6, 1982, p. 835.—CusHMAN and Jarvis, Proc. U. 8.
Nat, Mus,, vol. 80, Art. 14, 1932, p. 29, pl. 9, fig. 5.

. Test large, fairly stout, tapering, slightly fusiform, greatesi:
breadth developed before the last-formed chamber in the adult;

chambers numerous, not inflated, distinct, of uniform shape,
gradually increasing in size as added, the later ones often slightly.

decreasing ; sutures distinct, not depressed, slightly oblique; wall
smooth ; aperture radiate, slightly protuberant at the inner angle
of the terminal face of the last-formed chamber. Length up to
2.00 mm.; breadth up to 0.30 mm.
Our American specimens agree well with those of the European
- Cretaceous. Most of the American records are from the upper
part of the Taylor marl or its equivalents, Specimens referred to
this from the Cretaceous of Trinidad are not so typical as those
from the Taylor.

DENTALINA CATENULA Reuss (Pl 13, figa. 29-34)

Dentalina cotenule REUSS, Sitz. Akad. Wiss. Wien, vol. 40, 1860, p.
185, pl. 3, fig. 6.

Test elongate, tapering, slightly curved, initial end usually
with a distinct spine; chambers pyriform, somewhat overlapping,
increasing rather uniformly in size as added, of uniform shape,
greatest diameter below the middle and more tapering toward
the apertural end; sutures distinct, strongly dépressed; wall
smooth; aperture terminal, radiate. Length up to 2.00 mm.;
diameter 0.85-0.45 mm. :

_ The types of this species are from the Upper Cretaceous of A

Westphalia, Germany. Our American material has been com-
pared with topotype material, and seems identical. In the Gulf
Coastal Plain area the species is widely distributed, and is con-
fined to the middle and upper portions of the Taylor marl with
occagional specimens in the Neylandville mar] of the lower part
of the Navarro group. The species varies in the amount of over-
lapping of the chambers and in the early portion in the micro-
~ spheric and megalospheric forms as will be seen by the figures
" on our plate. From a study of topotype material it seems that
the species described by Reuss in 1845 as Nodosaria oligostegia
from the Cretaceous of Bohemia differs from this, but that the
~ material he referred to Dentaling oligostegia in 1851 from the
Cretaceous of Lemberg is the same as D. catenula. ‘
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DENTALINA BASIPLANATA Cushmen (PL 14, figs. 1-6)

- Dentalina ennuleta CUSHMAN (not REUsS), Tenn. Div. Geol Bull. 41,
1931, p. 28, pl. 3, fig. 8.

Dentaling basiplenate CusHMAN, Contr. Cushman Lab., Foram. Res,,
vol, 14, 1938, p. 88, pl. 6, figs. 6-8.

Test very elongate, slightly tapering, usually slightly curved,
early portion showing oblique costae indicating coiling, especially
in the microspheric form, often slightly compressed; chambers
distinct, earlier ones not inflated, later becoming increasingly in-
flated as added, earlier ones much more strongly overlapping;
sutures distinct, somewhat limbate, earlier ones flush with the
surface, oblique, later ones progressively more depressed and
more nearly at right angles to the elongate axis; wall smooth, or
the earliest portion sometimes slightly roughened; aperture
terminal, radiate. Length up to 2.50 mm. ; diameter 0.20-0.25 mm.

The types are from Corsicana marl, clay pit 2 miles S. of

Corsicana Court House, Navarro Co., Texas. This species is
often very abundant in the Corsicana marl, Kemp clay and Arka-
delphia marl. Specimens occur less commonly in the lower part
of the Navarro group, and there are rare specimens from the
Taylor. There are specimens in the Upper Cretaceous of Mexico
that may be referred here also.

D, basiplanate differs from D, annulata Reuss in the less taper-
ing test, more limbate sutures and the peculiarly compressed
chambers of the early stages. Some of the specimens from the
Selma chalk that have been referred to D. megalopolitana Reuss

also belong here as well as those from the Saratoga chalk referred

to under the same name (Cushman, Journ. Pal., vol. 5, 1981, p.
304, pl. 34, fig. 17).

DENTALINA: CONFLUENS Reuss (Pl 14, figs. 9-12)

Dentalina confluens REUSS, Sitz, Akad. Wiss. Wien, vol. 44, 1861 (1862),
p. 335, pl. 7, fig. 5—~-FRANKE, Abhandl. Preuss. geol. Landes., vol, 111,
1928, p. 36, pl. 3, fig. 14—CusHMAN, Journ. Pal,, vol. 5, 1931, p. 304,
pl. 35, fig. 1.—SANDIDGE, 1. ¢., vol. 8, 1932, p. 273, pl. 42, fig. 9.
CUSHMAN and JARrvIs, Proe. U. 8. Nat. Mus vol. 80, Art, 14, 1932
p. 30, pl. 9, figs. 10-12,

The above references give the records for this species, origin-
ally described from Cretaceous greensands of New Jersey. As

c—
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the types are not available, various forms have been assigned to.
this name. Most of these are slightly tapering with longitudinal
costae somewhat twisted and unbroken at the sutures. In our
material they are mostly from the Navarro and the upper part
“of the Taylor, but they may well represent more than one species.
Similar specimens occur in the Upper Cretaceous, pit at Lizard
Springs, near Guayaguayare, southeastern Trinidad. Larger
series of specimens are necessary to give the full details of
variation.

DENTALINA SBOLVATA Cushman (Pl 14, figs, 13-17)

Dentaling solvata CUsEMAN, Contr. Cushman Lab. Foram. Res,, vol, 14,
1938, p. 39, pl. 6, figs. 9-14.

Test elongate, slender, slightly curved, initial end with a short
spine; chambers distinct, early ones slightly overlapping, gradu-
ally increasing in size as added and becoming less overlapping
until in the adult they are in a loose series, somewhat longer
than broad, connected by narrow, stolon-like portions; sutures
distinet, strongly limbate, more and more depressed as growth
proceeds; wall in the early portion with longitudinal costae, 8 to
10 in number, in the later chambers the main surface smooth, but
the costae persisting over the sutures; aperture terminal, radi-
ate. Length up to 8.00 mm.; diameter 0.20-0.22 mm.

The types are from Selma chalk, gully near public road, 314
miles NW. of Booneville, Miss. The species occurs at a number
of localities in the upper part of the Taylor mar], and in the lower
part of the Navarro as well as scattered specimens elsewhere.
The later chambers become much separated from each other, and
the connecting stolons are easily broken so that perfect specimens
are very rare. :

DENTALINA CRINITA Plummer (PL 14, figs. 28, 20)
Dentaling crinite PLUMMER, Univ. Texas Bull. 3101, 1931, p. 154, pl. 11,
figs. 12, 13.—SaNDIDGE, Journ. Pal, vol. 6, 1932, p. 274, pl. 42, fig. 5.
Test very elongate, slender, of nearly uniform diameter
throughout ; chambers distinct, earliest ones not inflated, much
overlapping, later ones gradually more inflated and less overlap-
- ping, one side often flattened and the other convex; sutures dis-
tinct, slightly limbate, slightly if at all oblique, later ones de-
pressed; wall in the earliest portion smooth, later with a fine
ornamentation consisting mostly of irregular spinose projections
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arranged more or less in longltudmal lines; aperture termmal
Length up to 3.00 mm.; diameter 0.18-0.22 mm. ‘

The types are from the Corsicana marl, pit of Corsicana Brick
Company about 2 miles S. of Corsicana, Navarro Co., Texas. The
species evidently has a rather long range for one so highly orna-

mented. Specimens which have been placed under this specific
. name are from the various formations of the Navarro group,

Arkadelphia marl, Kemp .clay, Corsicana marl, Nacatoch sand,
and Neylandville marl, from the Saratogsa chalk, and a number of
localities in the Taylor. The very elongate test is distinctive, but
the ornamentation is subject to considerable variation from
nearly smooth to a highly ornamented test. ‘

DENTALINA cf. CONSOBRINA &'Orbigny (PL 14, figs, 22-26).

To this species aras referred specimens, most of which are in-
complete, showing the earliest chamber with usually a basal spine

and succeeding chambers rapidly increasing in length as the test -

develops. The apertural end is not well preserved in any of our
specimens. In some respects they resemble D. lorneiana d’Orbig-

‘ny, but the chambers become much more elongate. Specimens
_from Tennessee have already been referred to this species (Cush-

man, Tenn. Div. Geol., Bull. 41, 1931, p. 30, pl. 8, figs. 13-15), and

" from Trinidad (Cushman and Jarvis, Proe. U. 8. Nat. Mus., vol.

80, Art. 14, 1932, p. 29, pl. 9, figs. 6, 7).

. Specimens occur in the upper Taylor marl and Selma chalk

with a few specimens from the Navarro, in the Corsicana marl
and Kemp clay. Besides Trinidad, it occurs in the Velasco shale
of Mexico.

DENTALINA PERTINENS Cushman (Pl 14, flgs, 18-21)‘

Dentalina pertinens CUusEMAN, Contr. Cushman Lab. Foram. Res., vol.
14, 1938, p. 40, pl. §, figs, 15-18.

Test rather short, tapering, especially in the microspheric form

which is pointed and very narrow in the early portion, greatest
breadth toward the apertural end; chambers of the early portion

indistinct and not inflated, later inflated and less overlapping; ‘

sutures distinet except in the early portion, slightly limbate, pro-
gressively more depressed toward the apertural end; wall orna-
mented by very fine, numerous, longitudinal costae, twisted, par-
ticularly so in the earlier portion, running from the initial end to
the aperture independent of the sutures; aperture terminal, radi-
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- ate, excentrie, slightly projecting. Length up to 1 00 mm.:; diam-
eter 0.30 mm.
" The types are from the upper part of the Taylor marl, on road
to Corsicana, 2.6 miles E. of Barry, Navarro Co., Texas. This
species differs from D. multicostata d’Orbigny in the much smali-
er size, finer costae, and very decided twist to the ornamentation,
especially in the early portion. Besides the upper part of the
Taylor, it occurs in the Selma chalk of MlSSlSSlppl in material of
early Navarro age. -

DENTALINA DELICATULA Cushman (PL 15, figs, 1-8)

Dentaling delicatula CUSHMAN, Contr. Cushman Lab. Foram, Res vol.
14, 1938, p. 40, pl, 6, ﬁgs 19, 20,

Test elongate, slender, gently curved, initial end with a dis-
tinct spine, very slightly tfapering; chambers distinct, earlier
ones not inflated, somewhat overlapping, increasing very slightly
in height as added until, in the adult, becoming more remote and
strongly inflated, somewhat pyriform; sutures distinct, limbate,
later ones somewhat depressed ; wall ornamented with numerous,
15 to 20, rather high, plate-like, longitudinal costae, somewhat -
less raised and more delicate on the final chambers, independent
. of the sutures; aperture terminal, radiate, with a tapermg neck.

Length up to 1.60 mm.; diameter 0.20 mm.

The types are from Corslcana marl, 35 feet above base of bluff
on Onion Creek, 214 miles W. of Old Garfield, Travis Co., Texas.
In some respects this species resembles D. alternata (Jones), but
it is a more delicate, thinner walled form, with a larger number
of costae. It seems to be characteristic of the Corsicana marl.

DENTALINA ANGUSTICOSTATA Cushman (Pl 14, flgs. 7, 8)

© Dentaling angusticostata CUSHMAN, Contr, Cushman Lab. Foram. Res,,
~ vol. 14, 1988, p. 41, pl. 6, figs. 21, 22

Test. elongate, slender, slightly curved, very gradually taper-
ing; chambers distinct, somewhat inflated, somewhat fusiform,
longer than broad, only slightly overlapping, increasing very
gradually in size as added; sutures distinct, depressed, somewhat
limbate ; wall ornamented with very numerous longitudinal costae
continuing across the sutures and to the apertural end; aperture
radiate, the apertural chamberlet somewhat projecting. Length
up to 3.00 mm. or more; diameter up to 0.30 mm.,

The types are from Corsicana marl of the Navarro group,
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Mexia highway at forks of Wortham road, 2.8 miles ESE. of
Cooledge, Limestone Co., Texas, This species differs from D.

multicostate d’Orbigny in the more slender test, more fusiform ‘

chambers, and very abundant and narrow costae.

DENTALINA ANNULATA (Reuss) (Pl 14, fig. 27)

Nodosaria annulata REUSS, Geogn. Skizzen Bohm., vol. 2, pt. 1, 1844, p.
210; Verstein. b6hm. Kreide., pt. 1, 1845, p. 27, pl. 8, figs. 4, 67; pl. 13,
fig. 21; (in GEINITZ), Palacontographica, vol. 20, 1872-756 (1874), p.
85, pl. 20, figs. 19, 20.

Dentaling annulata REUss, Haidinger’s Nat. Abhandl, vol. 8, pt. 2,
1850, p. 269, pl. 18, fig. 29; 1. ¢, vol. 4, pt. 1, 1851, p. 26, pl. 1, fig.
13.—FRANKE, Abhandl. Preuss. geol. Landes,, vol. 111, 1928, p. 84,
pl. 2, figs. 84, 35.—CusHMAN and JArvis, Proe. U. 8. Nat, Mus., vol.
80, Art, 14, 1932, p. 30, pl. 10, fig. 1

Dentaline of. adolphine CUSHMAN and JARVIS (not D’ORBIGNY) Contr.
Cushman Lab, Forom. fles., vol. 4, 1928, p. 97, pl. 14, fig. 6.

Test much elongate, slender, tapering, greatest width toward -

the apertural end; chambers distinet, inflated, subglobular, in-
creasing rather uniformly in size, the early ones somewhat less
inflated: sutures distinct, depressed, more so between the later
chambers: wall smooth ; aperture radiate, terminal. Length 0.80-
1.25 mm.; diameter 0.15-0.25 mm.

The figure is from a specimen from the Upper Oretaceous of
Trinidad. It occurs in similar form in the Velasco shale of
Mexico.

DENTALINA sp(?) (Pl 15, fig. T)
Dentaling catenula CUSHMAN and JARVIS (not REUsS), Proe, U, 8, Nat.
Mus., vol. 80, Art. 14, 1982, p. 29, pl. 9, figs. 8 a, b.

A figure is given of a peculiar dentaline form with a narrow,
elongate aperture at one side of the final chamber and the base
with a distinet spine. It is from the Upper Cretaceous of Trini-

dad. A somewhat similar form occurs in the Velasco shale of

Mexico.,

Genus NODOSARIA Lamarck, 1812
NODOSARIA AFFINIS Reuss (Pl 15, figs, 8-23)

Nodosaria affinis REUSS, Verstein, b6hm. Kreide,, pt. 1, 1845, p.- 26, pl
X111, fig. 16; Palaeontographica, vol. 20, pt. 2, 1872-75 (1874), p. 83,
pl. II (20), fig. 12—PERNER, Foram. Ceskeho Cenomann, 1892, p. 57,

. pl. 8, figs. 10, 14 @, b.
Inst., vol. 6, 1925, p. 87, pl. 8, fig. 26.—W. BERrY and KErLLEY, Proc.
U. 8. Nat. Mus,, vol. 78, Art. 18, 1929, p. 6, pl. 1, fiz. 8.—CUSHMAN,

Tenn, Div, Geol, Bull. 41, 1931, p. 30, pl. 3, figs. 16-20; Journ. Pal.,

FRANKE, Abhandl. Greifswald Univ.,, Geol.-pal.. ’

2
s

et ! i

J < S .

[T



http:0.15-0.25

FOR FORAMINIFERAL RESEARCH 87

vol. B, 1931, p. 305, pl. 35, figs. 3-5 (not fig. 2); Contr. Cushman Lab.
Foram. Res., vol. 7, 1981, p. 38, pl, 5, fig. 4—CUSHMAN and JARVIS,
Proc. U.'S. Nat. Mus., vol. 80, Art. 14, 1932, p. 34, pl. 10, fig.
183.—CusHMAN, Bull. Geol, Soc. Amer., vol. 47, 1936, p. 417.

Nodosaria proxima W. BERRY and KELLEY (not SILVESTRI), Proe U. 8.
- Nat. Musg,, vol. 76, Art. 19, 1929, p. 7, pl. 1, fig. 18.

Test elongate, of variable shape in the microspheric and mega-
lospheric forms, the former with many chambers and tapering,
the greatest width near the apertural end, the latter with the
chambers of nearly uniform diameter throughout; chambers dis-
tinct, inflated, especially toward the apertural end, initial end
usually with a stout spine; sutures distinct, depressed, often
somewhat limbate; wall ornamented by numerous (usually 13 to
15) longitudinal costae, continuous over the adjacent chambers,

usually sharp and plate-like; aperture radiate, terminal, with a
slight projection of the apertural face. Length up to 2.00 mm.
or more; diameter normally about 0.30 mm.; but in extreme
megalospheric forms may be as much as 0.75 mm.

This species was described from the Cretaceous of Bohemia.
An examination of specimens named by Reuss in the collection
at Dresden shows that our material is to be included in his species.
Specimens show great variation from microspheric ones, with
very slender early stages increasing gradually to the largest

chamber at the apertural end to megalospheric forms with very

large proloculum and only two or three succeeding chambers be-
coming rapidly much smaller. The microspheric form is often
somewhat curved. The species apparently ranges throughout the
Upper Cretaceous except the Eagle Ford.

NODOSARIA DISTANS Reuss (Pl 15, figs. 24, 25)

Nodosaria distans REUSS, Zeitschr. Deutsche geol. Ges., vol. 7, 1855,
p. 264, pl. 8, fig. b.

A fragmentary specimen from the Cretaceous of Germany is '

figured by Reuss under this name. It represents the adult portion
with chambers somewhat separated by stolon-like connections.
The surface is ornamented by longitudinal costae, not interrupted
at the sutures, and the chambers polygonal in transverse section.
Similar specimens occurred in our material, particularly in the
upper portion of the Austin chalk and the lower part of the
* Taylor marl.
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NODOSARIA ALTERNISTRIATA Morrow (Pl. 15, fis. 26, 27)

Nodosaria alternistriata Morrow, Journ, Pal,, vol. 8, 1934, p. 190, pl
29, figs. 1 @, b .

“Test elongate, tapering, initial end bluntly pointed; chambers
few, slightly inflated, rather irregular in size; sutures slightly
depressed, tending to be obscured by the surface ornamentation;
wall ornamented by numerous weak, parallel, longitudinal costae
which extend the full length of the test or are broken partially
at the sutures; costae alternate stronger and weaker; aperture
radiate, terminal. Length of holotype 0.75 mm.; diameter 0.15
mm,” : :

The type is from the Upper Cretaceous, basal Niobrara, SE. 1,
sec. 12, T. 12 S., R. 17 W, Ellis Co., Kansas. It has been redrawn
on our plate. In some respects this closely resembles N. fusula
Reuss, and may possibly be identical. ;

NODOSARIA FUSULA Reuss (Pl 16, fig. 1)

Nodosarie fusule Rpuss, Palaeontographica, vol. 20, pt. ’2, 1872-75
(1874), p. 82, pl. II (20), fig. 9—FRANKE, Abhandl Preuss. geol.
Landes., vol, 111, 1928, p. 49, pl. 4, fig. 3.

The figures of this species show a form somewhat gimilar to
N. amphioxys Reuss, but with a larger number of costae and the
chambers slightly more cylindrical. Specimens referable to this
species occur rarely at a number of localities in the lower part of
the Taylor mar! and in the Austin chalk. These two species
were found together in Reuss’ material, but the two forms as

distinguished here seem to have dlstmct ranges.

NODOSARIA ASPERA Reuss (PL 16, fig. 2)

Nodoraria. aspere. REUsS, Verstein, bshm. Kreide,, pt. 1, 1845, p. 26, pl.
13, figs. 14, 15; (in GEiINITZ), Grundriss der Verstein., 1845-46, p,
653, pl. 24, fig. 4—EGGER, Abhandl. Kon. bay. Akad. Wiss,, Cl. II, vol.
21, 1899, p. 80, pl. 8, fig. 15.—FRANKE, Abhandl. Preuss. geol, Landes.;
vol, 111, 1928, p. 50, pl. 4, fig. 14—CUsSHMAN and Jarvis, Proc. U. 8,
Nat. Mus., vol, 80, Art. 14, 1982, p. 35, pl. 11, fig, 5.

Test elongate, somewhat tapering with the greatest breadth
near apertural end; chambers fairly distinct, subglobular, in-
creasing rather uniformly in size as added, somewhat overlap-

ping; sutures distinct, but only slightly depressed; wall orna-

mented with small, closely set spines covering the entire surface;
aperture with a slender, elongate, cylindrical neck projecting
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well beyond the outline of the final chamber. Length up to 1.60
mm.; diameter 0.50-0.556 mm.

The types of this species are from the Cretaceous of Bohemia,
and it has been recorded several times from Central Europe. In
" our material, except for the record from Trinidad, it has occurred
rarely at localities in the Taylor marl or its equivalents, a range
in general in accord with that in the European Cretaceous.

NODOSARIA NAUMANNI Reuss (Pl, 16, fig. 7)

Nodosaria noumanni REUss, Palaeontographies, vol. 20, pt. 2, 1872-75
(1874), p. 82, pl. II (20), fig. 11.—FRANKE, Abhandl. Greifswald
Univ., Geol.-pal. Inst., vol. 6, 1925, p. 40, pl. 3, fig. 31; Abhandl,
Preuss. geol. Landes., vol. 111, 1928, p. 42, pl. 3, fig. 29.

A very few specimens' from the Taylor marl are assigned to
this species. They are straight, tapering, composed of few
chambers which are slightly inflated, somewhat overlapping and
“increasing in length as added. Our figured specimen closely re-
sembles the figures given of European specimens of this species.

NODOSARIA GRACILITATIS Cushman (Pl 16, figs. 3-6)
Nodosaria gracilitatis CUSHMAN, Contr. Cushman Lab. Foram. Res.,
vol. 14, 1938, p. 41, pl. 6, figs. 23-26.

Test very elongate, slender, of nearly equal diameter through-
out, initial end with a short spine into which the basal costae
fuse; chambers distinct, elongate, cylindrical or slightly fusi-
form, not inflated; sutures limbate, not depressed; wall trans-

lucent, ornamented with 6 to 12 longitudinal costae, slightly

raised, thin, highest at the base of the proloculum where they
fuse into the initial spine; aperture radiate, at the end of a
conical projection of the last-formed chamber. Length up to
4.00 mm. or more; diameter 0.20 mm. - ‘
" The types.are from the lower Taylor marl, road cut, E. bank,
near crest of hill, 14.4 miles S. of Paris, 0.9 mile N. of Lake Clty,
Delta Co., Texas.

This is a peculiar species, rather common at thls 1ocahty,
but as specimens are very slender, they are easily broken. It
differs from N. filiformis Reuss in the much more elongate cham-
bers, non-depressed sutures, the ornamentation covering the
entire test, and the very elongate proloculum.

NODOSARIA PROBOSCIDEA ‘Reuss (Pl 16, figs. 8, 9)
Nodosaria probosciden ReUss, in Haidinger’s Nat, Abhandl, vol. 4,
1851, p. 7, pl. 1, fig. 6.
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Reuss gave this name to a form found in the Cretaceous of
Lemberg. It is a short form, with a few, strongly overlapping
chambers, the apertural end drawn out into a long slender neck,
and the surface ornamented by longitudinal costae running the
length of the test, uninterrupted at the sutures.

Such forms occur in our material from the upper part of the
Taylor marl, but are rare. The stratigraphic position in both
regions is very similar.

NODOSARIA AMPHIOXYS Reuss (Pl 18, fig. 10)

Nodosaria amphiorxys REUSS, Palaeontographica, vol, 20, pt. 2, 1872-76
(1874), p. 82, pl. II (20), fiz. 8.—EcGER, Abhandl, Kén. bay. Akad.
Wiss.,, CL II, vol. 21, 1899, p, 76, pl. 8, fig. 9.—FRANKE, Abhandl
Greifswald Univ., Geol.-pal. Inst, vol. 6, 1925, p. 42, pl. 8, fig. 89;
Abhandl. Preuss. geol, Landes., vol. 111, 1928, p. 48, pl. 4, fig. 2.—
StorMm, Lotos, vol. 77, 1929, p. 46, pl, fig. 6.

Reuss and subsequent authors have figured under this name a

" glender species with acute or spinose initial end, regularly taper-

ing with the greatest breadth at the last-formed chamber, in-
creasing regularly but rather rapidly in size as added; sutures
only slightly depressed; wall ornamented by a few longitudinal
costae, running across the sutures, Our specimens are all rather
small and thin-walled. They occur rarely in the upper Taylor
and in the Navarro. It may be somewhat difficult to distinguish
from the following species.

NODOSARIA OBSCURA Reusa (PL 16, figs. 11, 12)

Nodosaria obseura REUSS, Vergtein. b6hm. Kreide,, pt. 1, 1845, p. 26, pL.
18, figs. 7-¢; (in GEiNITZ), Grundriss der Verstein., 1845-46, p. 653,
pl. XXI1V, fig. 3; Palaeontographica, vol, 20, pt. 2, 1872756 (1874),
p. 81, pl. IT (20), figs. 1-4.—HERON-ALLEN and EARLAND, Journ. Roy.
Mier. Soc., 1910, p. 418, pl. 7, fig. 7.~~FRANKE, Abhandl. Greifswald
Univ,, Geol.-pal. Inst., vol. 6, 1926, p. 43, pl. 3, fig. 40.—STORM, Lotos,
vol. 77, 1929, p. 47, pl,, figs. 1-5.—CUSHMAN, Tenn. Div. Geol,, Bull.
41, 1931, p. 82, pl. 4, figs. 3, 4.—~BroTZEN, Sver. geol. under., ser. C,
No. 396, 1986, p. 84, pl. 5, figs. 24, 25; text figs. 26, 27,

Test somewhat fusiform, of variable length, broadest toward
the apertural end, the initial end usually pointed, sometimes with
a definite spine; chambers often obscured by the ornamentation
of the test, not inflated; sutures often indistinct, not depressed;
wall ornamented by distinct, longitudinal costae, 10-15, continu-
ous over the whole test, coalescing at the apertural end, which
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often has a distinet, collar-like thickening about the aperture,
which is terminal and obscurely radiate, Length up to 1.00 mm.;
diameter 0.25-0.30 mm. ‘

This species was originally described from the Cretaceous of
Bohemia. Specimens selected by Reuss have been studied. The
species occurs in America in the Upper Cretaceous, particularly
in the upper part of the Taylor marl and its equivalents, as well
as in the lower Navarro.

NODOSARIA NAVARROANA Cushman (Pl 16, figs. 16, 17)

Nedosaria navarroane CUSHMAN, Contr. Cushman Lab. Foram. Res.,
vol. 18, 1987, p. 103, pl. 15, fig. 11.

Test small, elongate, of about equal diameter throughout ex-
cept at the rapidly tapering initial end ; chambers distinet, rapidly
increasing in size and height in the early stages, especially in
the microspheric form, very slightly inflated in the adult, not
inflated in the earlier stages; sutures distinct, slightly limbate;
wall ornamented by four longitudinal costae, running uninter-
ruptedly from the initial end to the aperture which is terminal
and radiate, Length 0.50-0.60 mm.; diameter 0.08-0.10 mm.

The types are from the Navarro group, Corsicana marl, pit of
Corsicana Brick Co., 2 miles 8. of the Court House at Corsicana,
Texas. This species differs from Nodosaria affinis Reuss in the
very much smaller size and the number of costae, typically four
instead of many. The species seems to be characteristic of this
horizon.

NODOSARIA CORBICANANA Cushman (Pl 16, figa. 18-15)

Nodesarie corsicanane CusEMAN, Contr. Cushman Lab. Foram. Res.,
vol. 14, 1988, p. 42, pl. 7, figs, 1-4.

Test elongate, slightly if at all tapering, initial end pointed
with a distinet spine; chambers few, usually 2 to 5, slightly in-
flated, increasing but little in length or size ag added, fusiform,
only slightly overlapping; sutures distinct, slightly depressed,
limbate ; wall ornamented by a few, 10 to 14, longitudinal costae,
only slightly raised and narrow, slightly twisted, not interrupted
at the sutures; aperture radiate, terminal. Length up to 8.00
mm.; diameter 0.25-0.35 mm.

The types are from the Corsicana marl, road ditch, 3.5 miles
NW. of Union Seminary School, 4.3 miles SSE. of Corbet, Navarro
Co., Texas. This is a characteristic species of the Corsicana
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marl, It somewhat resembles N. sceptriformis Olszewski, but
the chambers are more elongate, and the costae more delicate,
and are twisted..

NGODOSARIA VELASCOENSIS Coshman (FL 18, figs. 20-22)

Nodosaria fontannest BERTHELIN, var. velascoensis CUSHMAN, Bull
Amer, Assoc, Petr, Geol.,, vol. 10, 1926, p. 504, pl. 10, fig. 12.
Nodosaria veluscoensis CUSHMAN and Jarvis, Contr. Cushman Lab,
Poram. Res,, vol. 4, 1928, p. 97, pl. 13, figs. 15, 16; Proec. U. 8. Nat.
Mus,, vol. 80, Art. 14,,1932, p. 35, pl. 11, figs. 1-4—CUSHMAN and
CampeELL, Contr. Cushman Lab Foram. Res., vol. 11, 1835, p. 72,
- pl. 11, fig. 8.

Test elongate, subcylindrical, very slightly tapering, greatest
width developed by the last-formed chamber, consisting of numer-
ous chambers increasing in height as added, the last ones some-
what longer than broad, circular in transverse section; sutures
only slightly depressed, ornamentation consisting of very fine
longitudinal costae which in the early portion may be continuous, -
but over most of the test are restricted to the areas over the
sutures. Length up to 2.50 mm. ; breadth 0.30-0.40 mm.

This form was originally descrlbed from the Velasco shale of
Mexico, where it is fairly common. It is also common in the
Upper Cretaceous, pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad, and shows a considerable degree of varia-
tion, especially in the ornamentation of the test. The costae are
usually somewhat spirally arranged, especially in the early por-
tion, and in later chambers are often restricted to the area im-
mediately adjoining the sutures. ‘ :

NODOSARIA LIMONENSIS Cushman (Pl. 16, fige. 18, 19)

Nodosaria limonensis CusHMAN, Contr. Cushman Lab., Foram. Res;,
vol, 1, pt. 1, 1925, p. 21, pl. 3, figs. 4 «, b; Bull. Amer, Assoc, Petr.
Geol., vol: 10, 1926, p. 596, pl. 18, figs. 7(?), 13,

Test elongate, subconical, widest near the base, circular in
transverse section ; chambers indistinct from the surface; sutures
indistinct; wall ornamented by a series of eight broad, prominent,
longitudinal costae which, toward the base, become bifurcate;
between these, above the early portion, are very thin, delicate,
longitudinal costae alternating with the thick ones; aperture
somewhat projecting, radiate. Length of type specimen, which
is evidently incomplete, 0.85 mm. ; breadth at base 0.25 mm.

The types are from the Velasco shale, Tamalte Arroyo,
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Hacienda el Limon, State of San Luis Potosi, Mexico. No com-
plete specimens have been found, but fragmentary ones occur at
various localities in the Velasco shale of Mexico, Two specimens

from the Taylor marl, 3.2 miles SW. of Mart, McLennon Co.,

Texas, seem identical with the types.

NODOSARIA LIMBATA &'Orbigny (Pl 16, figs. 28, 24)

" Nodosarig limbata D'ORBIGNY, Mém. Soc. géol. France, vol. 4, 1840, p.
12, pL. 1, fig. 1.—BrOWN, Ann. Mag. Nat. Hist,, ser. 2, vol. 12, 1853,
p. 240, pl. 9, fig. 1~—CUSHMAN, Bull. Amer. Assoc, Petr, Geol,, vol, 10,
1926, p. 595, pl. 18, fig. 14.—FRANKE, Abhandl. Preuss. geol. Landes,,

vol, 111, 1928, p. 42, pl. 8, figs. 27, 28.—CusHMAN and JARVIS, Proc.

U. 8. Nat. Mas., vol. 80, Art. 14, 1932, p. 32, pl. 10, fig. 5.—MACFADYEN,
Dizcevery Rept., vol. 7, 1933, p. 7, text fig. E.

Nodosaria concinna CUSHMAN and JArvis (not REuss), Contr. Cush-
man Lab. Foram. Res., vol. 4, 1928, p. 97, pl. 14, figs, 5, 11; Proc U. 8.
Nat. Mus., vol. 80, Art. 14, 1632, p. 31, pl. 10, fig. 4.

Test cylindrical or very slightly tapering, initial end with or

without a spine; chambers distinet, few, inflated, only slightly
overlapping, somewhat pyriform, the apertural end drawn out to
a point ; sutures distinctly limbate, depressed ; wall smooth; aper-
ture radiate, terminal. Length 1.00 mm. or more; diameter 0.35-
0.45 mm,

This species was described by d’Orbigny from the Upper Cre-
taceous White Chalk, of the Paris Basin at Meudon. I collected

- at Meudon, but failed to find the species which d’Orbigny re-

cords as very rare. Material from the Upper Cretaceous of
Trinidad and Mexico containg specimens which seem to belong
to d’Orbigny’s species. They show some variation as to size, but
in other respects are fairly constant in their characters. It was
‘not found in the Texas region. The forms I have referred to
N. concinne Reuss, after a study of European material, seem best
placed in N. limbata.

NODOSARIA LIMBATA J&'Orbigny, var. BASIORNATA Cushman snd Jarvis
(PL. 18, Rgs. 25, 26)

Nodosaria limbata D'ORBIGNY, var. basiornata CUSHMAN and JARVIS,
Proe. U. 8. Nat. Mus,, vol. 80, Art. 14, 1932, p. 82, pl. 10, figs. 7, 8

Variety differing from the typical in the ornamentation of the
surface, which consists of numerous subnodose projections on
the smaller part of each chamber.

The only records for this ornate variety are from the Upper
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Cretaceous, pit at Lizard Springs, near Guayaguayare, south-
eastern Trinidad.

NODOSARIA LIMBATA d'Orbigny, var. TUMIDATA Cushman and Jarvis (PL 16, fig. 27)

Nodosarie limbate D'ORBIGNY, var. tumidate CUSHMAN and JARVIS,
Proe. U, 8. Nat, Mus., vol. 80, Art. 14, 1932, p. 82, pl. 10, figs. 6 @, b.

Variety differing from the typica;i in the shape of they cham-
bers, which are somewhat conical, the greatest breadth being

nearly at the base of the basal portion, which iz very strongly

truncated.

The types are from the Upper Cretaceous, pit at Lizard Sprmgs,
near Guayaguayare, southeastern Trinidad. Similar forms also
occur in the Velasco shale of Mexico.

NODOSARIA BREVITESTA Franke (Pl 16, fig. 28)
Nodosaria brevitesta FRANKE, Abhandl. Griefswald Univ,, Geol.-pal.
Inst., vol. 6, 1925, p. 42, pl. 3, fig. §7~CusHEMAN and Jarvis, Contr.

Cushman Lab. Foram. Res, vol. 4, 1928, p. 97, pl. 13, fig. 10; Proc. -

U. 8, Nat. Mus,, vol. 80, Art, 14, 1932, p. 35, pl. 10, fig. 11.

Specimens from the Upper Cretaceous, pit at Lizard Springs,
near Guayaguayare, southeastern Trinidad, have been referred to
this species. They also somewhat resemble N. claouse Marsson.
Specimens are rare, and the specimen figured is probably not
an adult.

NODOSARIA ¢f. MARCKI Reuss (PL 16, fig. 29)
Nodosarig ¢f, marcki CUsEMAN and Jarvis, Contr. Cushman Lab.
Foram. Res., vol. 4, 1928, p. 97, pl. 14, fig. 4; Proc. U, 8. Nat, Mus,,
vol. 80, Art. 14, 1932, p. 34, pl. 10, fig. 12.

EXPLANATION OF PLATE 15

a, front view; b, apertural view.

" Fics. 1-6.  Dentalina delicatule Cushman. Corsicana marl, Travxs Co.,
Tex. 1, X 60. Holotype. 2-6, X 388, Paratypes. 7. D, sp(") % 60,
(After "Cushman and Jarvis.) Cretaceous, Trinidad. 8-28. Nodosaria
offinis Reuss. 8-11, 13, Ripley formation, Henderson Co., Tenn. 8-11, % §8.

13, x 30. 8, Extreme megalospheric form. 13, Extreme mlcrosphenc form.

12 14-16, 23, % 25. Corsicana marl, Limestone Co., Tex. 17, 20, 22, x 25.
Saratoga chall-: Howard Co,, Ark. 20, Extreme megalaspher:c form. 18,

% 20, (After Cushman and Jarvis.) Cretaceous, Trinidad. 19, X 38
Upper Taylor marl, Kaufman Co., Tex. 21, X 88, White chalk, Antlgua,
B. W. 1. 24, 25, N. distans Rouss. x 38. Gober tongue, Austm, Fannin
Co., Tex. 26 27. N. alternistriata Morrow. 26, % 75. Holotype redrawn.
Elhs Co., Kans. 27, x 60. Selma chalk (lower part) Lee Co., Migs.

4
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In the above references, material from the Upper Cretaceous,

 pit at Lizard Springs, southeastern Trinidad, has been referred to
Reuss’ species. It is very similar to material so identified and
figured by Franke (Abhandl. Greifswald Univ., Geol.-pal. Inst.,
vol. 6, 1925, pl. 3, fig. 22 a). Similar specimens occur in the
Velasco shale of Mexico,

*

NODOSARIA ORTHOPLEURA Reuss (Pl 16, fig. 30)

Nodosaria orthopleura REUSS, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1,
1862 (1863), p. 89, pl. 12, figs. 5 a, b—CUSHMAN. and JARVIS, Proc.
U. S. Nat. Mus., vol. 80, Art. 14, 1982, p. 83, pl 10, fig. 10.

Test very elongate, slightly tapering at each end, for most of
its length with the sides parallel or nearly so; chambers numer-

o - ous, not inflated; sutures fairly distinet,-slightly limbate; wall
ornamented by a few distinct, elevated cogtae running from the

base to the apertural end; aperture terminal, radiate.

The figured specimen is from the Upper Cretaceous, pit at
leard Springs, near Guayaguayare, southeastern Trinidad. This
isa fragmentary speczmen, but when entire it probably measured

‘ EXPLANATION OF PLATE 16

a, front view; b, apertural view.

FIG 1. Nodoesaria fusule Reuss. x 150. Lower Taylor marl, Cellin Co.,
Tex. 2. N. aspera Reuss X 80. (After Cushman and Jarws) Cro-
. taceous, Trinidad. 8-6. N. gracilitetis Cushman. Xx 38. Lower Taylor

" marl, Delta Co., . Tex. 8, Holotype 4.8, Paratypes. 7. N. naumanni
Reuss, x 68. Lawer Taylor marl, Ellis Co., Tex. 8, 9. N. proboscidea

- Reuss., X 88, Upper 1or marI Bexar Co., Tex. 9, Selma chalk

_{middle part), PrenmSS Co., a,mphwmys Reuss, X 110, Selma
chalk (middle part), Prentiss Co Mlss 11, 12. N. obscura Reuss. Ripley
formation, Henderson Co.,, Tenn. 11, X 68. 12, x 88. 13-15. N. corsi-

- ‘eanang Cushman., X 23, Corgicana marl. 13, 14, Limestone Co., Tex. -

15, Navarro Co., Tex. 16, 17. N. navarroone Cushman Corswana marl,
Navarro Co, Tex. 16, x 110. 17, X 55. 18, 19. N. lmonensis Cushman

X 27. Pecan Gap chalk, McLennan Co., Tex. 20-22. N. velascoensis Cush- -
- man. (After Cushman "and Jarvis.) Cretaceous, Trinidad. 20, 21, X 15.

22, % 80, 28, 24. N. lmbata 4’Orbigny. (After Cushman and Jarvis)
) Cretaceous, Tﬂmdad 28, X 60. 24, x 42 25, 26. N, limbata. d’Orbigny,
_var. bagiornata Cushman and Jarvis. (After Cushman and Jarvis.)
Cretaceous, Trinidad. 27. N. hmba.m d’Orbxgny, var, tumidate Cushman
and Jarvis. X 20. (After Cushman and Jarvis.) Cretaceous; Trinidad.
28, N. breviteste Franke. X 60. (After Cushman and Jarvis.) Cretaceous,
Trinidad. 29, N. ef. marcki Reuss. X 60. (After Cushman and Jarvis.)
Cretaceous, Trinidad. . 80. N. m}mpteum Reuss. x 20. (After Cushman
and Jarvis.) Cretaceous, Triniddd. N. monile Hagenow. X 20.
" (After Cushman and Jarvis.) Cretaceoug, Trinidad. 32.34. N. paupercula.
Reuss, X 20. (After Cushman and Jarvis.) Cretaceous, Trmldad )
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8 to 10 millimeters in length. Somewhat similar specimens, more

definitely quadrangular in section than the Trinidad ones, occur
in the Velasco shale of Mexico.

NODOSARIA MONILE Hagenow (Pl 18, fig. 81)

Nodosaria monile HAGENow, Neues Jahrb.,, 1842, p. 568.—Reuss,
Verstein. bohm, Kreide., pt. 1, 1845, p. 27, pl. 8, fig. T.—FRANKE,
Abhandl, Preuss. geol. Landes., vol, 111, 1928, p. 31, pl. 2, figs. 27 a, b.
—CUsHMAN and JARVIS, Proc. U, 8. Nat. Mus,, vol. 80, Art. 14, 1932,
p. 33, pl. 10, fig, 9.—CusamMAN and CaMPBELL, Contr. Cushman Lab.
Foram. Res,, vol. 11, 1935, p. 71, pl. 10, fig. 5.

Test elongate, very slightly tapering; chambers very distinet,
inflated, subglobular throughout; sutures distinct, depressed
especially toward the later-formed portion; wall smooth ; aperture
terminal, radfate, notsprojecting. Length 1.50 mm.; diameter
0.256 mm.

This species is very close to that recorded as Nodosam nuda

(Cushman and Church, Proc. Calif. Acad. Sci., ser. 4, vol. 18,"

1929, p. 510, pl. 39, figs. 4-6). That species, however, has the
chambers becoming elongate in the adult, while in N. monile the
chambers are subglobular throughout, and show little tendency
to lengthen. Specimens from the Upper Cretaceous, pit at Lizard
Springs, near Guayaguayare, southeastern Trinidad, are very
close indeed to those figured by Franke from Germany in the
above reference. Specimens identical wzth these occur in the
Velasco shale of Mexico.

NODOSARIA PAUPERCULA Reuss (Pl 16, figs, 32-34)
Nodosarin paupercula REUSS, Verstein. b6hm, Kreide. o pt. 1, 1845, p. 26,

pl. 12, fig. 12.—CusHMAN and Jarvig, Proc. U. 8. Nat. Mus., vol, 80,
Art. 14, 1932, p. 38, pl. 10, figs. 14, 15,

The specimens figured are from the Upper Cretaceous, pit at
Lizard Springs, near Guayaguayare, southeastern Trinidad. They
rather closely resemble the figures given by Reuss, but may not
‘be identical. Not enough material is available to give the full
characters of the species.

RECENT LITERATURE ON THE FORAMINIFERA

Below are given some of the more recent works on foram-

inifera that have come {o hand. )
Le Calvez, Jeun. Répartition des Grandes Foraminiféres de la Rade de

oty

=%
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Villefranche-sur-Mer.—Soixante et onzidme Congrés des Sociétés
" savantes, 1938, pp. 265-268.
Foraminiféres de Céies d’Indo Chine Recoltés par C. Dawydoff —Archiv,
Zool. Exper. Gen., vol. 80, Notes et Revue, No. 3, 1939, pp. 93-95.

Acosta, José T. Quinqueloculina torrei, un Nuevo Foraminifero de la Costa .

de Cuba.—Torreia, No, 1, July 18, 1989, 8 pp., 1 pl.

LeRoy, L. W. Some Small Foraminifera, Ostracoda and Otoliths from the
Neogene (“Miocene”) of the Rokan-Tapanoeli Area, Central Sumatra.
~—Nat, Tij. Ned.-Indie, Deel. XCIX, 1939, pp. 215-296, pls. 1-14, map
and chart.—The following new species and varieties are described and
figured: Haplophragmoides compressa, Ammomarginuling arenacea,
Cyclamming minima, Spiroplectammina arenceen, 8. arenasuturaia,
Textularia. malaccoensis, Quingueloculing newecombi, Robulus suma-
trengis, R. tangens, Dentalina doemaiensis, Nodosaria aliontonensis,
Planularia patens (Brady), var. aspinoesa, Elphidium koeboense, Plscto-
frondicularia longistriata, Bolivinita quadrilatere (Schwager), var.
sumatrensis, Rolivina longicostata, B. gesteri, B, marginoserrate, B.
sumatrensis, B. uniforminata, Loxzostomum irregulare, Biforine cren-
ulata, Uvigerina multicostata, U. soendaensis, Siphogenering pangoe-
ensts, Siphonodosaria excentricq, Rotalia bececaridi (Linnaeus), var.
koeboensis, var. gigantica, var. baganensis, R. indica, Baggina com-
pressa, B. inflata, Globigerina. siakensis, G. baroemoenensis, Globig-
erinoides sacculiferus (Brady), var. immatura, Globorotalia barisan-
ensis, Planulina evoluta, Cibicides foxi, C. dorsopustulosus, C. koe-
boeensis, C, rokanensis, C. tapoengenais, C. tapanocliensgis, C. telisaensis.

Macfadyen, W. A, Elphidium icenovum, a new Species of Foraminifera from
the sub-Recent Deposits of the Cambridgeshire Fenland.—Ann. Mag.
Nat. Hist., ser. 11, vol. iv, Dec., 1939, pp. 610-613, pl. XV,

Hanzawa, Shoshire. Revision of “Nummulites cumingii (Carpenter).”—
Jap. Journ. Geol. Geogr., vol. XVI, 1939, pp. 225-232, pls. XV, XVI.

Laiming, Boris. Some Foraminiferal Correlations in the Eocene of the San
Joaquin Valley, California—Proc. Sixth Pacific Science Congress,

 vol I1, 1939, pp. 535-568, text figs. 1-9.

Israelsky, M. C. Notes on Some Foraminifera from Marysville Buttes,
California.—L. ¢, pp. 569-595, pls. 1-7.—Numerous species noted and
figured; none new.

Adams, Bradford C. Foraminifera in Zonal Paleontology.—L. ¢., pp. 665-
670, 2 charts.

Bermudez, Pedro J. and José T. Acosta. Resultados de la Primera Expedx-
cion en las Antillas del Ketch ‘Atlantis Bajo los Auspicios de las
Universidades de Harvard y Habana. Nuevas Especies de Foram-
infferos Recientes.—Mem. Soe. Cub. Hist. Nat., vol. 14, No. 1, 1940,
pp. 55-68, pl. 9.—Goudrying quadrangularis Bagg, var., entillana, n.

. var.; Cystamming aguayoi, n. sp.; Chrysalogonium brodermanni, n. sp.;
 Cassiduling palmerae, n. sp.

Van der Weijden, W. J. M. Het Genus Discocyclina in Europa. Een
Monografie naar Asnleiding van een Heronderzock van het Tertiar-
profiel van Biarritz.—Leiden, 1940, 116 pp., 12 pls.—New subgenera:
Digcocyclina, Eudiscodina, Umbilicodiscodina, Isodiscodina, Tryblio-
digcodina, and & new species D. angusice.

g
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Brodermann, Jorge. Determinacion Geologica de la Cuenca de Vento.—
Tercer Congreso Nacional de Ingenieria, Havana, 1940 pp. 1-57, text
fig. and map.—Lists numerous foraminifera.

Hanzawa, Shoshire. Micropalaeontological Studies of Drill Cores from a
Deep Well in Kita-Daito-zima (North Borodino Island).—Jubilee
Publ. Com. Prof. H. Yabe’s 60th Birthday, 1940, pp. 755-802, pls. 39-42.
—Miogypsinelle n., gen., M. borodinensis n. sp., Miogypsinoides
dehaart! (Van der Vlerk), var. pustulosa n. var., M. lateralis n. sp.,
Lepidocyclina (Nephrolopidina) plicomarge n. sp., Borodinia n. gen.,
B. septertrionalis n. sp. .

Lalicker, C. G. and Irene McCulloch. Some Textulariidae of the Pacific

’ Ocean—Allan Haneock Pacific Exped,, vol. 6, No. 2, 1940, pp. 115-148,
pls. 18-16.—0f 27 species and varieties described and figured, the
following are new: Textuluria astutia, T. aura, T. lancea, T, louta,
T. orbica, T. plaga, T. ramosa, T. secasensis, T. scrupula, T. vola.

Smith, J. Fred, Jr. " Stratigraphy and Structure of the Devil Ridge Area,
Texas.~—Bull. Geol. Scc. Amer., vol. 51, 1940, pp. 597-638, 6 pls, 7
text figs.—Mentions several foraminifera,

Acosta, José T. Nuevos Foraminiferos de la Costa Sur de Cuba.—Torrela,
No. 3, May 3, 1940, pp. 26, 26, pl. IV.—Trioculina ﬁtewe&, n. sp., and
var. meningoi, n. var. -

Palmer, Dorothy K. Foraminifera of the Upper Oligocene Cojimar Forma-
tion of Cuba.—Pt. 1, Mem. Soc. Cub. Higt. Nat., vol. 14, No, 1, March
30, 1940, pp. 19-35; Pt. 2, L. ¢, No. 2, June 29, 1940, pp. 113-182, pls.
17, 18.—Textularia calva Lalicker, var. cojimarensis, n. var.; T.
yumuriona, n. sp.; Listerello cojimarensis, n, sp.; Lenticulina sub-
aculeata (Cushman), var. yumwriena, n. var.; Planularie cushmani,
n. sp.; var. ornata, n, var.

Coryell, H. N. and Frances Charlton Rivero. A Miocene Microfauna of

Haiti,—Journ. Pal,, vol. 14, No. 4, July, 1940, pp. 324-344, pls. 41-44,—
A fauna of 53 genera and 111 species. There are 20 species and 1
variety described as new, as follows: Textularia warrenites, Fissuring
erenulata, Frondicularia bulbosa, Lugenonodosaria extensa, L. sig-
moidea, Lingulina tricrenate, Marginuling pepillata, M. howeana,
Nodosaria helicate, N. sublinesta, Pscudoglanduling trochoformis,
Robulus oblongus, Vaginuling obliguate, Laticarining amgustata,
Cibicides sinistralis, C. robertsonianus, var. haitiensis, C. perforatus,
Valvulineria collis, Globigerina haitiensis, Umgerma, lcwwulata, U..
quadrato.

Mellen, Frederic F. Genus Lituole in the Adams Oil deep test, Lafayetts
County, Mississippi—L. ¢, pp. 878, 879.—Records L. erecta Mellen
and Gault, and L. taylorensis Cushman and Waters.

Tromp, 8. W. The Value of Quantitative Data in Microstratigraphy.—--L. ¢.,
pp. 879-381.—Describes a method of using foraminifera in micro-
stratigraphic work. .

Gravell, Donald W, and Marcus A. Hanna. New Larger Foraminifera from
the Claiborne of Mississippi~L. ¢., No. 5, Sept., 1940, pp. 412-418, pl.
57.—Three new species described: Camering barkeri, C. mississip-
piensis, and Lepidoeyclina (Lemdooyclma) claibornensis.

J A C.



http:kelica.ta

