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UPPER CRETACEOUS FORAMINIFERA OF THE GULF COASTAL REGION
OF THE UNITED STATES AND ADJACENT AREAS

By Joserr A. CusHMAN

ABRSTRACT

This paper describes the Foraminifera (except those belonging
" to Globrgerina and related genera) from the Upper Cretaceous of
the Gulf Coastal Plain of the United States. The collections are
largely from Texas, Mississippi, and Alabama, but Louisiana and
Tennessee also are represented. Records from related areas of
Kansas, Nebraska, and South Dakota are included, as well as those
from Canada, Mexico, the West Indies, and northern South
America. Charts show the vertical distribution of the species. Many
of the species are excellent index fossils for use either in surface
work or in the study of cores. Nearly 600 species and varieties
are recorded, and nearly all are figured. o

INTRODUCTION

Collections on which the present paper is based are
largely from the Upper Cretaceous of Texas, where ex-
cellent sections are exposed and where the relationships
of the succession of Foraminifera-bearing strata can be
seen. In addition, much carefully collected material has
been available from Mississippi, Alabama, and Tennes-
see, with lesser amounts from Arkansas and Louisiana.

In order to make the work more nearly complete,
records have been included from adjacent areas, the
interior basin extending northward from Kansas to
_ Canada, the southern areas of Mexico, the West Indies,

and northern South America. In the more southern
areas exposed rocks contain Upper Cretaceous Foramini-
fera closely related to species found in well samples from
the Gulf Coastal Plain but not known from outcrops.

The material available represents differing degrees of
hardness, from rather compact limestones, that are dif-
ficult to break down, -to clays and marls from which
excellent series of cleaned Foraminifera may be obtained.
Even with the limestonies some softer layers and shaly
partings yield a representative fauna.

A considerable range of ocean-bottom conditions is
represented in the samples. As a result, it is necessary
in correlation to note these conditions in the several
parts of the area, for they may have been quite different,
even though representing the same time interval. The
high percentage of pelagic Foraminifera in some parts of
the section—even those that may represent epochs where

- the bottom conditions were changing—is another factor
that must be taken into account in correlation. On the
whole, it has seemed that the bottom-living Foraminifera
are probably more sensitive to change and perhaps
shorter-lived than some of the larger organisms. This
should be considered when discrepancies between groups
seem to give different results as to age of beds.

The fauna is a large one. The nearly 600 species
and varities described and figured here do not represent
the entire fauna, as other species are present but repre-
sented by material too meager or too poorly preserved
to warrant descriptions and figures of them at the present
time. Further study will undoubtedly bring to light
numerous additions to the fauna described and figured
here. .

Many of our American Cretaceous species have been

here.

referred to species already described from Europe. In
order to make this work more accurate, the author has
spent two summeérs in Europe studying type collections
and comparing our American specimens directly with
the actual types of species in European museums. Much
topotype material was collected in Europe, and numerous
specimens were kindly furnished by various institutions
and workers in this field. As a result of these studies
it has been possible to work intelligently with the species
of the two rather widely removed areas. The results of
these detailed studies will be found in the synonymy and
notes under the various species.

Although the main purpose of this paper is to present
the descriptions and figures of the Upper Cretaceous
species of Foraminifera in the Gulf Coastal Plain of the
United States, it has seemed wise to include records from
related regions. Papers by Morrow and Loetterle have
given numerous records for the interior Cretaceous basin
of the United States, including particularly Kansas,
Nebraska, and South Dakota. Some of the species they
have described from that area occur also in the Gulf
Coastal Plain. Likewise, the records for the northward
extension into Canada given by Wickenden are included
here, as some of the species occur also in our area.

Many species described from the Upper Cretaceous of
Mexico, the West Indies, and northern South America
are included in this paper. Some of them are found in
our Gulf Coastal Plain in outcrop material, and others
are found there in well samples. It has therefore seemed
wise to include these species for the benefit of those who
may come in contact with them. ,

The records from the Atlantic.region are not included
here, as many of the species are more closely related to
species of Europe than to those of the Gulf region. Like-
wise, the species from the Pacific coast, though in the
upper beds related to the species of Mexico and Trinidad,
are not yet sufficiently well known to warrant inclusion

The economic importance of the Foraminifera hardly
needs lengthy” discussion here. Their great abundance
in most Cretaceous samples and their small size make
them invaluable-as stratigraphic markers in drillings for
oil or water. Likewise, in the study and correlation of
surface outcrops the Foraminifera have demonstrated
their great usefulness. The gathering together in one
paper of the species known from these areas, with ade-
quate illustrations, should be of sufficient use to warrant
the time spent in the preparation of this paper.

In the systematic descriptions the various genera and
species are arranged according to the latest accepted
ideas in regard to the classification of the Foraminifera.
The references to the American literature as well as to
the earlier European records will be found in the
synonymy under the various species. Usually when
there is a question as to the identity, only those refer-
ences are given that are accompanied by recognizable

1



2 . UPPER CRETACEOUS FORAMINIFERA OF GULF COASTAL REGION -

figures. Comparisons with other known' species are
frequently given in the notes under the species as an
aid in identification. An abbreviated list of localities
will be found under' each species, representing the
specimens actually seen and studied and .deposited in
our collections for future reference.

Several hundred separate localities are represented
in our material. These have been numbered for con-
venience in reference, and an attempt has been made to
group the localities by State and county as well as to
keep them in a geologic sequence. A detailed list of all
localities is given so that the condensed list under each
. species . may be expanded if desired.

The material for the present paper has been obtained
from many sources. The names of.the collectors are
given if known. Much of the material was collected in
connection with other geologic work by members of the
Federal Geological Survey, particularly by Dr. L. W.
Stephenson and those associated with him in the field.
Through the kindness of Messrs. J. A. Waters and N. L.
Thomas, I have collected much material from Texas.
Mrs. Helen J. Plummer and Dr. C. I. Alexander also
have furnished excellent material from Texas. Dr. C. G.
Lalicker collected a series of fine Cretaceous samples
from the entire Upper Cretaceous section exposed in the
Dallas region.

The illustrations are from American material. Tllus-
trations in previous papers have been used, for which
acknowledgment is here made to the Geological Survey
of Tennessee and to the United States National Museum.
Photographs have been used to illustrate a number of
species, and many drawings have been made by Miss
Patricia G. Edwards and Miss Ann Shepard, whose
careful work is much appreciated.

I wish to express my appreciation for helpful sug-
gestions to Drs. T. W. Stanton and G. F. Loughlin, who
as former chief geologists of the Federal Geological
Survey have directed this work; to Dr. John B. Reeside,
Jr., for his help as geologist in charge -of the Section of
Paleontology and Stratigraphy; and to Dr. L. W.
Stephenson under whose supervision as geologist in
charge of the Section of Coastal Plain Investigations
the work was initiated. To Miss Frances L. Parker I
am greatly indebted for long and painstaking work in
preparing much of the material for study and in charting
the distribution of the various species.

LIST OF LOCALITIES

NAVARRO AGE
Kemp cLay,

1. 1 foot below Midway group. Ditch in field, % mile S. 45° W.
of Peerless, Hopkins County, Tex. H. J. Plummer.
Station 646.

2. Old U. S. Highway 175, west of railroad, 2.6 miles north-
northwest of Kemp, Kaufman County, Tex. Exposure
in ditch below culvert. L. W. Stephenson.

3. Huber Stone lease (now Witherspoon lease) 6 miles due east
of Corsicana, in bank of Post Oak Creek near bridge,
Navarro County, Tex. O. B. Hopkins. U.S.G.S. 9548.

4. Near Roane, center of southwest line of M. G. Slade 91-acre
tract, Ralph Tandy survey, Navarro County, Tex.

5. On road to Roane, southwest corner of W. T. Holly 196 acres,
W. M. Bartels survey, Navarro County, Tex.

6. North corner of John A. Thompson estate, 1,500 feet east of
west line of Wm. Fisher survey, about 3% miles north-
west of Bazette and 4 miles northeast of Roane, Navarro
County, Tex. L. W. Stephenson and C. W. Cooke.
US.GS. 12922.

7. Upper part of Kemp clay. Branch % mile south of McLeod
School and 6% miles southwest of Currie, Navarro
County, Tex. L. W. Stephenson.

8. 90 feet below base of Midway group.” Wortham road 5 miles

due east of Cooledge, Limestone County, Tex. L. W.
Stephenson. )

9. Black Bluff, or Brazos River 2 miles above falls, Milam
County line in Falls County, Tex. J. A. Gardner.
US.G.S. 13776.

10. 10 feet below basal Midway greensand, along Walker Creek
about 1 mile west of main highway and 6% miles north
of Cameron, Milam County, Tex. H. J. Plummer.
Station 644.

11. Mustang Creek about 6 miles east-southeast of Taylor, Wil-
liamson County, Tex. L. W. Stephenson and W. P.
Popenoe. .

12. 1 foot above base of Kemp clay. Branch of Mustang Creek
1 mile west-southwest of Noack, 900 feet downstream
from road and 0.2 mile southwest of Christ Evangelical
Lutheran Church, Williamson County, Tex.
Stephenson.

13. Bluff .on Colorado River at Webberville, Travis County,
Tex. L. W. Stephenson. U.S.G.S. 7601.

14. Bluff on.Colorado River at Webberville, Travis County, Tex.
T. W. Vaughan and C. H. Stuver. U.S.G.S. 1642.

15. Bank of Colorado River -below old ferry at Webberville,
Travis County, Tex. J. A. Gardner. U.S.G.S. 13910.

16. Colorado River at ferry at Webberville, Travis County,
Tex. -US.G.S. 7602.

17. 65 to 73 feet in Tom Thrasher’s well, on road from Bastrop
to Delvalle 34 mile from Old Garfield, Travis County,
Tex. T. W. Vaughan. US.G.S. 1641.

18. Sandy marl, 6 to 8 feet above bottom of pit of Seguin Brick
& Tile Co 0.8 mile south of McQueeney Station, Guada-
lupe, Tex. L. W. Stephenson.

19. Pit of Seguin Vitrified Paving & Face Brick Co., % -mile
south of McQueeney, Guadalupe County, Tex. L. W.
Stephenson. U.S.G.S

20. 2 miles southeast of Marlon Guadalupe County, Tex. J. A.
Gardner. U.S.G.S. 13380.

21. Bluff on small creek entering York Creek 4 miles southeast
of Zorn, Guadalupe County, Tex. L. W. Stephenson.
US.GS. 10877. .

Esconpipo FoRMATION (upper part)

22. Bluff on Rio Grande, Indio Cattle Co.’s ranch, 36 to 85 feet
above water level, about 30 miles southeast of Eagle
Pass and 4 miles a little south of west of Jacal ranch
house, Maverick County, Tex. L. W.

US.GS. 8239. .
CORSICANA MARL. . .

23. Base of marl. 2.6 miles north by east of Malta, Bowie
County, Tex. US.G.S. 12934

24. Small branch below road 2% miles north of Tona siding and
about 5 miles southwest of Quinlan, Hunt County, Tex.
L. W. Stephenson. )

25. Within 1 foot of top of Corsicana marl. Road ditch 3.5
miles northwest of Union Seminary School, 4.3 miles
south-southeast of Corbet, Navarro County, Tex. L. W.
Stephenson.

26. Pit at Corsicana Brick Co., 2 miles south of courthouse at
Corsicana, Navarro County, Tex. L. W. Stephenson.

27. Pit at Corsicana Brick Co., 2 miles south of Corsicana, -
Navarro County, Tex. J. A. Cushman and J. A. Waters

28. Clay pit near Corsicana, Navarro County, Tex. H. J.
Plummer. : '

29. Deep ditch on Wortham road near junction with Mexia
road (US. Highway 84) 2.8 miles east of Cooledge,
Limestone County, Tex. L. W. Stephenson.

30. Mexia Highway at forks of Wortham road 2.8 miles east-
southeast of Cooledge, Limestone County, Tex. J. A.
Cushman and N. L. Thomas. Station 22.

31. Mexia road 2.75 miles east of Cooledge on east-facing slope
of Elm Creek Valley, Limestone County, Tex. L. W.
Stephenson and C. H. Dane.

32.'Road ditch on west-facing slope of Big Creek Valley 3
miles southwest of Stranger and 1.3 miles southeast of
Parsons Bridge, Falls County, Tex. L. W. Stephenson.

33. Buckholtz road 7.7 miles (by road) west of courthouse at

. Cameron, Milam County, Tex. L. W. Stephenson.

34. Gully in west-facing slope of Cottonwood Creek Valley
14 mile west of Kimbro and 2 miles south of Manda,
Travis County, Tex. L. W. Stephenson. U.S.G.S.
14129.

35. 35 feet above base of bluff on Onion Creek 2% mlles west of
Garfield, Travis County, Tex. L. W. Stephenson.

36. About 17 feet above base of bluff on Onion Creek, 2% miles
west of Garfield, Travis County, Tex. L. W. Stephen-
son.

Stephenson.



LIST OF LOCALITIES o 3

37. 30 feet above base of bluff on Onion Creek % mile below
Bustrop road crossing and 2% miles west of old Garfield,
Travis County, Tex. L. W. Stephenson.

38. 40 feet above base of bluff on Onion Creek % mile below
Bastrop road crossing and 2% miles west of old Gar-
field, Travis County, Tex. L. W. Stephenson.

39. 23 feet above base of bluff on Onion Creek % mile below
Bastrop road crossing and 2% miles west of old Gar-
field, Travis County, Tex. L. W. Stephenson.

40. 18 feet above base of bluff on Onion Creek % mile below
Bastrop road crossing and 2% miles west of old Gar-
field, Travis County, Tex. L. W. Stephenson.

41. 13 feet above base of bluff on Onion Creek %4 mile below
Bastrop road crossing and 2% miles west of old Gar-
field, Travis County, Tex. L. W. Stephenson.

42, 2 feet above base of bluff on Onion Creek %4 mile below
Bastrop road crossing and 2% miles west of old Garfield,
Travis County, Tex. L. W. Stephenson.

. 43. Jones crossing on Onion Creek just east of Austin-Bastrop
Highway and 9 miles in a straight line southeast of
Capitol in Austin, Travis County, Tex. H.J. Plummer.
Station 226-T-9.

44. Left bank of San Marcos River, 100 yards below a ford
1% mile below Martindale, Caldwell County, Tex.
L. W. Stephenson. US.G.S. 7621.

45. West-facing bluff of Guadalupe River 1.3 miles above Mec- .

Queeney, Guadalupe County, Tex. L. W. Stephenson.
U.S.G.S. 7637.

46. 3 feet below base of Ezogyra-Gryphaea bed, San Antonio
road 6 miles east of Castroville, Bexar County, Tex.
L. W. Stephenson.

NACATOCH SAND.

47. 2 miles south of Qak Grove, Bowie County, Tex.
Gardner. U.S.G.S. 12932.

48. Right bank of Red River 200 yards west of Lewis Ferry and
8 miles north of New Boston, Bowie County, Tex.
US.G.S. 12935.

49. Ditch on second-class road 1.7 miles northeast of Ardis
Heights and 3.5 miles east-northeast of the courthouse
at Greenville, Hunt County, Tex. L. W. Stephenson.

NEYLANDVILLE MARL,

50. Paris Highway 2.4 miles west by north of Bogota, Red River
County, Tex. L. W, Stephenson.

51. Branch east of Texas Midland railroad % mile north of
Cooper, Delta County, Tex. L. W. Stephenson.

52. Wash west of Paris Highway 7% miles northeast of Cooper,
Delta County, Tex. L. W. Stephenson.

53. Type locality. Abandoned cut of Texas Midland Railroad
0.2 mile southwest of the site of Neylandville Station,
6.4 miles northeast of the courthouse at Greenville, Hunt
County, Tex. L. W. Stephenson.

54. Bankhead Highway 4.3 miles (air line) northeast of public
square at Greenville, Hunt County, Tex. L. W. Ste-
phenson,

55. Southeast of Greenville, near Dixon road 0.3 mile south of
fair grounds, Hunt County, Tex. L. W. Stephenson
and W. P. Popenoe.

56. Two thousand feet northeast of Hunt-Kaufman County
glomer, 1,000 feet east by south of road, Hunt County,

(ex.

57. Dallas road 2.5 miles northeast of Royse City, Rockwall
Lounty, Tex. L. W. Stephenson and W. P. Popenoe.

58. Basal. Clay below glauconitic marl. Gullies east of road
4% miles west of Kaufman on road to Crandall, Kauf-
man County, Tex. C. H. Dane.

59. U. S. Highway 175, 3.8 miles west of the courthouse at Kauf-
man, Kaufman County, Tex. From zone of Placen-
ticeras—bearing concretions, 30 feet above the level of
Big Creek bottom. L. W. Stephenson.

60. On south side of U. 8. Highway 80, 2 feet above pavement,
12.5 miles east of Dallas-Kaufman County line and 0.6
mile east of Lawrence, Kaufman County, Tex. C. G:
Lalicker. No. 43.

61. At contact with Taylor marl in ditch on south side of U.S.
Highway 80, 3 feet below pavement, 10.3 miles east of
Dallas-I{aufman County line, Kaufman County, Tex.
C. G. Lalicker. No. 41. _

62. Roadside ditch north of Forney-Terrell road 7.3 miles east
of Forney, Kaufman County, Tex. C I Alexander
No. 2469,

63. Basal. Two and one-tenth miles southeast of Drane on

: road to Corbét, Navarro County, Tex. L. W. Stephen-

son.

J. A

64. Corsicana road 2% miles north of Corbet, Navarro County,
Tex. L. W. Stephenson.

65. Drane road 22 miles (air line) northwest of Corbet on
north-facing slope of Briar Creek Valley, Navarro
County, Tex.

66. 2.1 miles southeast,of Drane on road to Corbet, ‘Navarro
County, Tex. (30 feet higher than locality 68) .
Dane. - :

67. 2.1 miles southeast of Drane on road to Corbet, Navarro -

County, Tex. (2 feet higher than locality 66). C. H.
Dane.

68. 2.1 miles southeast of Drane on road to Corbet, Navarro
County, Tex. C. H. Dane.

69. Roadside ditch south of dirt road 5.4 miles west of Navarro
Hotel, Corsicana, Navarro County, Tex. C. I. Alexan- .
der. No. 2484.

ARKADELPHIA MARLL.

70. Near base. Seven miles north by west of Hope, Hemp-
stead County, Ark. US.G.S. 13411.

71. Small branch east of the Nashville road 4% miles (air line)
northwest of Hope, Hempstead County, Ark.. L. W.
Stephenson.

-72. Branch east of road % mile north by west of Reed’s store
(SW1; sec. 29, T. 11 S, R. 24 W.), 6 miles north by
west of Hope, Hempstead County, Ark* L. W. Stephen-

son

73. Lower part 45 mlles east of Washington in creek % mile
north of Reed’s store, Hempstead County, Ark. U.S.
G.S. 8211.

NACATOCH SAND.

74. Arkadelphia, Clark County, Ark. L. W. Stephenson.

75. 200 yards north of hotel at Washington, Hempstead County,
Ark. US.G.S. 5435.

76. Cylu(s} IS-Iell;ex s marl bed, Beebe, White County, Ark. US

976.

77. Clay from a well known as “Nursery well,” owned by George
P. Murrell, Cabot, Lonoke County, Ark. A. F. Crider.
US.GS. 8293.

SARATOGA CHALK.

78. Big Decipher Creek on road to Okalona § miles southwest
of Arkadelphia, Clark County, Ark. US.GS. 7460.

79. Saratoga, Howard County, Ark. N. L. Thomas. -

80. Upper part, Saratoga road 2% miles west of Columbus,
Hempstead County, Ark. US.G.S. 9728.

81. 3% miles northwest of Washington, Hempstead County,
Ark. US.GS. 7480. .

82. 2 miles north of Washington, Hempstead County, Ark.

. US.G.S. 5433.
OwL CREEK FORMATION.

83. On Owl Creek 3% miles northeast of Rlpley, Tippah County,

Miss. H. J. Plummer.
PraIrie BLUFF CHALK.

84. 17 feet down north-facing slope of Cane Creek Valley in
sec. 10, T, 15 S, R. 3 E., 1.3 miles north by east of
Sparta, Chickasaw County, Miss. W. H. Monroe.

85. In a shallow gully west of road near foot of large hackberry
tree about 10 feet below top of chalk in nearby road
cut, Houston road 14 miles north by east of Sparta,
Chickasaw County, Miss. L. W..Stephenson and W. H
Monroe. US.G.S. 17235.

86. In road cut on Houston road about 8 feet below top of sec-
tlon 7.4 miles north by east of Sparta, Chickasaw Coun-

sts L. W. Stephenson and W. H. Monroe.

87. Chalkllke rock 1% miles south of Houston, Chickasaw
County, Miss. L. W. Stephenson.

88. 4 feet above base of formation, cut in U. 8. Highway 45, 0.6
mile south of Running Water Creek and 5 miles south
of Noxubee River Bridge at Macon, Noxubee County,
Miss. L. W. Stephenson and W. H. Monroe.

RIPLEY FORMATION. :

89. Coon Creek tongue. Cut of Southern Railway 14 mile
southeast of the Tennessee State line and % mile north-
west of Wenasoga, Alcorn County, Miss. L. W. Ste-
phenson and W. H. Monroe. U.S.G.S. 17234.

90. Two and one-half miles east of Pontotoc, Pontotoc County,
Miss. G. W. Ponton.

SELMA CHALK (UPPER PART). ‘

91. Gully near public road 3% miles northwest of Booneville,
Prentiss County, Miss. L. W. Stephenson. US.G.S.
9505.

92. Alpina road 2 miles south of Graham, Union County, Miss.
L. W. Stephenson. US.G.S. 9507.

RIPLEY FORMATION,

93. Coon Creek tongue. At road level 1.7 miles west of Camden, .



Benton County, Tenn. I. G. Reimann.
94. New Corinth Highway 13% miles south of Selmer, McNairy
County, Tenn. I. G. Reimann.
95. Blue cut on Mobile and Ohio Railroad at State lme
McNairy County, Tenn. I. G. Reimann.
96. 1% miles west of Sardis on Sardis;Henderson road, Hender-
son County, Tenn. I. G. Reimann.
97. Coon Creek tongue. -Dave Weeks place on Coon Creek,
1% mile east of main Hendersonville-Adamsville road,
31% miles south of Enville, and 7% miles north of
Adamsville, McNairy County, Tenn.
SELMA CHALK (UPPER PART).
98 One-half mile west of Guys, McNairy County, Tenn. I. G.
Reimann. )
PrARIE BLUFF CHALK.

99. Old Canton Landing on Alabama River % mile downstream |

from landing, Wilcox County, Ala. (56 feet below
Cretaceous—Eocene contact). L. W. Stephenson and
W. H. Monroe.

1100. Old Canton Landing, Wl]cox County, Alabama River, Ala.
U.S.G.S. 6439.

101. U.S. Highway 80, 2.4 miles east-southeast of Southern Rail-
way underpass at Livingston, Sumter ‘' County, Ala.
L. W. Stephenson and W. H. Monroe.

102. US. Highway 80, 0.35 mile east of Southern Railway under-
pass at Livingston, Sumter County, Ala. L. W. Ste-
phenson and W. H. Monroe.

103. Moscow Landing on the Tombigbee River, Sumter County,
Ala. US.G.S. 6438.

SELMA CHALK (UPPER PART).

104. Bartons Bluff on the Tomblgbee River, Marengo County,

Ala. US.GS. 6437.

TAYLOR AGE

TAYLOR MARL (UPPER PART).
105. Rugby road 19 miles east of Deport, Red River County,
Tex. L. W. Stephenson.

- 106. Lower part. Branch of Kickapoo Creek 1,200 feet south

of public road and 1.8 miles northwest of Annona, Red
River County, Tex. C. H. Dane.

107. Lower part. Gully north of road west of iron brldge over
branch -of Kickapoo Creek 19 miles northwest of
Annona, Red River County, Tex. L. W. Stephenson.

108. Lower part. Paris Highway 1.8 miles east of Deport on
west-facing slope of Mustang Creek Valley, Red River
County, Tex. L. W. Stephenson.

109. Lower part. South—ﬂowmg branch of Scatter Creek 3.5
miles southwest of Clarksville and 2.1 miles east of
McCoy, Red River County, Tex. L. W. Stephenson.

110. Basal part. Milton road on west-facing slope of a branch
. valley 1 mile west of Deport, Lamar County, Tex.
L. W. Stephenson.

111. Lower part. Deport. road 0.3 mile east of Milton, Lamar
County; Tex. L. W. Stephenson.’

112. Lower part. Mulberry Creek 1,100 feet south of road
crossing and % mile south of Milton, Lamar County,
Tex. L. W. Stephenson. .

113. North fork of Sulphur Creek % mile south of Gober, Fannin
County, Tex. U. 8. G. S. 9566:

114. Lower part. Paris-Greenville Highway % mile south of
north fork of Sulphur River, Delta County, Tex.

. L. W. Stephenson.

115. Dallas road 4.3 miles southwest of Greenville, Hunt County,
Tex. L. W. Stephenson and W. P. Popenoe.

116. Greenville road 7 miles south by west of Wolfe City, Hunt

. County, Tex. L. W. Stephenson.

117. U. S. Highway 67 at underpass of Missouri-Kansas-Texas
Railroad 2.2 miles (air line) southwest .of the court-
house at Greenville, Hunt County, Tex.

118. 2 miles north of Nevada Collin County, Tex. L. W. Ste-
phenson.

119. 1.2 miles southeast of Farmersville on road to Josephme,
Collin County, Tex. C. H. Dane.

120. 12 miles southeast of Farmersville on road to Josephine,
Collin County, Tex. L. W. Stephenson.

121. 5.1 miles from Josephine along highway to Nevada and
about 2 miles north 15° east from Nevada, Collin
County, Tex. C. H. Dans.

'122. Ditch 39 miles east of Farmersville on Greenville road,
Collin County, Tex. C. I. Alexander. No. 2467.

123. 23 miles east of Rockwall, Rockwall County, Tex. U.S.-
GS. 9724,

137,
138,
139,
140.
141.

142.
143.
144.
145.
146.

147.

148.

149.

150.
151.
152,

153,

. 75 miles from Terrell on road to Crandall,
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. Chalky shale 2.1 miles from Forney, Kaufman County, on

C. H. Dane.
Kaufman

road to Heath, Rockwall County, Tex.

County, Tex. C. H. Dane.

. East of Crandall and 2.7 miles (by road) northwest of

Gastonia, Kaufman,County, Tex. J. A. Cushman and

J. A. Waters.

. 0.3 mile (by road) southeast of Gastonia, Kaufman County,

Tex. J. A. Cushman and J. A. Waters.

. Road cuts just east of small station of Gastonia, on Southern

Pacific Railroad, 6.15 miles from Kaufman on road to
Crandall, Kaufman County, Tex. C. H. Dane.

. Ditch on north side of road 4.9 miles east of Forney on

Forney-Terrell Highway, Kaufman County, Tex. C. L.

Alexander. No. 2468,

. Ditch 5 feet below pavement on north side of U.S. High-

way 80, 6.5 miles east of Dallas-Kaufman County line,
Kaufman County, Tex. C. G. Lalicker. No. 38.

. Ditch 5 feet below pavement on north side of U.S. High-

way 80, 8.7 miles east of Dallas-Kaufman County line,
Kaufman County, Tex. C. G. Lalicker. No. 39.

. 2.6 miles east of Barry on road to Corsicana, Navarro

County, Tex. C. H. Dane.

. 2.6 miles east of -Barry on road to Corsicana, Navarro

County, Tex. L. W, Stephenson.

. 1.4 miles north of Emhouse on road toward Enms Navarro

County, Tex. C. H. Dane.

. 20 feet above top of Pecan Gap chalk member of Taylor

Waco road 1 mile west-southwest of Prairie Hill,
. Stephenson.

marl.
Limestone County, Tex. L. W

. 20 feet above Pecan Gap chalk. Ditch on north side of

road 1.9 miles west-southwest of Prairie Hill, Limestone
County, Tex. J. A. Cushman and N. L. Thomas.
No. 23.

10 feet above top of Pecan Gap chalk member of Taylor.
Cooledge road 1% miles east-northeast of Delia, Lime-
stone County, Tex. L. W. Stephenson.

Marquez salt dome, Leon Couut.y Tex. J. A. Waters.

Road ditch 1.8 miles north 20° west of San Gabriel, Milam -
County, Tex. L. W. Stephenson.

Brushy Creek 2.3 miles west by north of Coupland, William-
son County, Tex. L. W. Stephenson. :

12 feet below bentomte Brushy Creek 2.3 miles west by
.north of Coupland, 'Williamson County, Tex. L. W.
Stephenson and P. W. Popenoe.

From crest of north-facing slope of Mustang Creek, public
road 5 miles southeast of Taylor and 1.1 miles southeast
of bridge over Mustang Creek, Williamson County,
Tex. L. W. Stephenson and W. P. Popenoe.

Road ditch, Mustang Creek Valley just south of Taylor,
Wllha.mson County, Tex. US.G.S. 12894.

North-facing slope of Mustang Creek Valley on the Elgin
road % mile south of Taylor, Williamson County, Tex.
L. W. Stephenson and W. P. Popenoe.

Bluff of creek 200 feet southeast of concrete bridge where
Pierce’s lane crosses stream, southeast of Delvalle,
Travis County, Tex. C. I. Alexander.

Gully in west-facing slope of Cottonwood Creek Valley
1% mile west. of Kimbro and 2 miles south of Manda,
Travis County, Tex. L. W. Stephenson.

High, steep 100-foot bank on south side of Onjon Creek
about %4 mile upstream from the bridge at Moores
Crossing southeast .of Austin, Travis County, Tex.
H. J. Plummer.

Right bank of Onion Creek near bridge at Moores and
Berrys Crossing, 8% miles (air line) southeast of Capitol
at Austin, Travis County, Tex.

From 13% to 15 feet above water level, left bank of Onion
Creek, just above road crossing 0.75 mile south-south-
east of Delvalle, Travis County, Tex. L. W. Stephen-
son and H. B. Stenzel.

Bank of a small branch in a field % mile east of San
Marcos-Staples road and 214 miles south of courthouse
at San Marcos, Hays County, Tex. L. W. Stephenson.

Gully south of New Braunfels-Clear Springs road 4 miles
southeast of New Braunfels, Guadalupe County, Tex.
L. W. Stephenson.

Ditch on second-class road: leading down Saltillo Creek
Valley 3% mxles (alr line) southeast of Converse, Bexar
County, Tex. L.-W. Stephenson.

Bluff on Salado Creek 3% miles east of Alamo Heights,
Bexar County, Tex. US.G.S 7649. .



LIST OF LOCALITIES : ‘ 5

. Roud cut 5.3 miles west of intersection of Medina Lake
rond and Larzamora Avenue, San Antonio, Bexar
County, Tex. C. I Alexander. No. 2426.

. Castroville road 2.8 miles east of Medina County line and
17 miles east of San Antonio, Bexar County, Tex.
L. W. Stephenson.

. Potranca Creeck 0.75 mile south of Castroville road, Bexar
County, Tex. L. W. Stephenson.

. 12 feet below base of Erogyra-Gryphaea bed. San Antonio

road 6 miles east of Castroville, Bexar County, Tex.
L. W. Stephenson.

Gully in west-facing slope of Medio Creek Valley below
second-class road 34 mile north of Castroville road,
Bexar County, Tex. L. W. Stephenson.

Castroville road 035 mile east of Medio Creek Bridge,
Bexar County, Tex. L. W. Stephenson.

5 or 6 feet below base of Exogyra-Gryphaca zone. Kast

158,

159,
160.

bank of Medio Creek 0.85 mile below crossing of Cas-.

troville road, Bexar County, Tex. L. W. Stephenson.

Ditch of Seguin road, east—facing slope of Martinez Creek,
Bexar County, Tex. L. W. Stephenson.

Cut in Seguin road, west—facing slope of Salado Creek
Valley about 4.2 miles (air line) east-northeast of Alamo
Plaza, San Antonio, Bexar County, Tex. L. W. Ste-
phenson.

Second-class road south of Potranca road 2.3 miles south-
east of junction with Culebra road, Bexar County, Tex.
L. W. Stephenson.’

ANACACHO LIMESTONE.

164. Upper part. Bed of Salado Creek about 3% miles east by

north of Alamo Heights, and 1 mile below crossing of
Austin road, Bexar County, Tex. L. W. Stephenson.
US.G.S. 7650.

Prcan Gap CHALK MEMBER OF TAYLOR MARL.

165. Type locality. Railroad cut % mile east of Pecan Gap,
Delta County, Tex. J. A. Cushman and J. A. Waters.
No. 32. (About 6 feet above locality 166.)

Type locality. Railroad cut % mile east of Pecan Gap,
Delta County, Tex. J. A. Cushman and J. A. Waters.
No. 31.

Type locality.
Thomas.

Greenville road 5.1 miles south by west of Wolfe City,
Hunt County, Tex. L. W. Stephenson.

In road ditches 1.35 miles north from Lavon on road to
Farmersville, Collin County, Tex. L. W. Stephenson.

Cut in Gulf Colorado & Santa Fe Railway at north edge
of Farmersville, Collin County, Tex. U.S.G.S. 12912.

Quarry 1 mile southeast of Farmersville, Collin County,
Tex. L. W. Stephenson.

Abandoned quarry 1 mile east of Farmersvﬂle, on Farmers-
ville-Greenville road, Collin County, Tex. C. I. Alex-
ander. No. 2466.

Road ditch on north side of Forney-Mesquite road 0.7 mile
west of Forney, Kaufman County, Tex. C. I. Alexan-
der. No. 2455.

2.1 miles north of Forney on road to Heath, Kaufman
County, Tex. L. W. Stephenson.

Basal. On road to Lavon, Collin County, 0.75 mile W. of
secondary road and 0.75 mile north of Rockwall, Rock-
wall County, Tex. C. H. Dane.

Roadside ditch 1.8 miles by road east-northeast of the
courthouse in Rockwall, on the old Greenville-Dallas
highway, Rockwall County, Tex. H. J. Plummer,

On secondary road to Otto at crossing of “Big Creek,” 3.2
miles southwest of Mart, McLennan County, Tex.
C. H. Dane.

178. Road ditch 3.5 miles (air line) south-southwest of Lott,

Falls County, Tex. L. W. Stephenson.

179. Falls of the Brazos, Falls County, Tex.

Worre CiTy SAND MEMBER OF TAYLOR MARL.

180. One and two-tenths miles north of Lavon on road to Farm-

ergville, Collin County, Tex. C. H. Dane.
181. Basal. McKmuoy road 3 miles west of Far mersvxlle,
Collin County, Tex. L. W. Stephenson.

182. Small quarry on north road about 2 miles west of Farmers-
ville, off main road from Farmersville, Collin County,
Tex. J. A. Cushman and J. A. Waters. Nos. 28, 29.

183. Basal. In contact with Taylor clay below, roadside ditch
north of McKinney-Farmersville road 13.85 miles east
of Houston & Texas Central Railroad tracks in McKin-
ney, Collin County, Tex. C. I. Alexander. No. 2465.

184. Greenville road 4.8 miles south by west of Wolfe City,
Hunt County, Tex. L. W. Stephenson.

161.
162.

163.

166.

167. Pecan Gap, Delta County, Téx. N. L.
168.
169.
170.
171.

172.
173.

174.
175.

176.

177.

185. Ditch east of Wolfe City-Greenville Highway 0.5 mile
south of South Fork of Sulphur River and 4.3 miles
south of Wolfe City, Hunt County, Tex.. C. I. Alex-
ander. No. 24130.

Road ditch on west side of road 1 mile out of Wolfe City
on road to Pecan Gap, Hunt County, Tex. J. A. Cush-
man and J. A. Waters. No. 30. :

Roadside ditch south of Hillsboro-Corsicana road 24.1 miles
east of Hillsboro, Navarro County, Tex. C. I. Alex-
ander. No. 2473. -

Middle or upper part. 3 miles west of Barry, Navarro
County, Tex. L. W. Stephenson.

ANNONA CHALK. k

188a. Type location of Annona chalk. Two miles northwest of

Annona, Red River County, Tex.

189. Spring near edge of hills 1.5 miles northwest of Green Hill
School and 10 miles north by east of DeKalb, Bowie
County, Tex. L. W. Stephenson.

10 miles west by south of DeKalb, Bowie County, Tex.
(From its locality on the map of Texas this would seem
to be Navarro, but the fauna is rather definitely Annona.
Some error may have been made in labels).

Lower part. Blue brittle chalky facies. White Rock, Red
River County, Tex. L. W. Stephenson. )

Basal. Ditch north of Paris-Clarksville Highway 5.45 miles
southeast of Bagwell and 3.1 miles west of Clarksville,
Red River County, Tex. C. I. Alexander. No. 24114.

Chalky marl layer in branch 2% miles northwest of Clarks-
ville, Red River County, Tex. L. W. Stephenson.

Near middle. Bank of branch west of Madras road 2.2
miles northeast of Clarksville, Red River County, Tex.
L. W, Stephenson.

. Upper part. Youngs Creek 0.8 mile below Texarkana road

’ and 4 miles east of Clarksville, Red River County,
Tex. L. W. Stephenson.

Upper part. In creek south of Texarkana road 6.5 miles
east of Clarksville, Red River County, Tex. L. W.
Stephenson. U.S.G.S. 13559.

Upper part. Four miles east of Claxkswlle Red River
County, Tex. U.S.GS. 5437.

- 198. 0.75 mile north toward White Rock from Clarksville-
Texarkana highway at a point 6.95 miles east of Clarks-
ville, Red River County, Tex. C. I. Alexander. No.
24115.

TAYLOR MARL (LOWER PART). :

199. US. Highway 82, 2. 8 miles south-southeast of Bagwell Sta-

tion, Red River County, Tex. L. W. Stephenson.

200. Cooper road 6 miles south of Paris, Lamar County, Tex.
L. W. Stephenson.

Ditch southeast of Commexce-Paus Highway 6 miles south
of Texas and Pacific Railway Station in Paris, Lamar
County, and 9.3 miles north of Lake City, Delta County,
Tex. C. I. Alexander. No. 24109. .

Ditch east of Commerce-Paris Highway 69 miles north of
Lake City and 8.4 miles south of Paris, Lamar County,
Tex. C. I. Alexander. No. 24108.

Wolfe City road 2.5 miles south of Gober, Fannin County,
Tex. US.G.S. 9566.

North fork of Sulphur Creek 2 to 3 miles southeast of
Gober, Fannin County, Tex. U.S.G.S. 9563. .

Just below Wolfe City sand member. Ditch on left of
Honey Grove-Ladonia Highway 0.6 mile south of Sul-
phur River, 1.7 miles north of Ladonia, 2.4 miles south
of Bagby, and 10.8 miles south of Honey Grove, Fannin
County, Tex. C. I. Alexander. No. 24128.

Road cut, east bank, near crest of hill, 0.9 mile north of
Lake City, Delta County, and 14.4 miles south of Paris,
Lamar County, Tex. C. I. Alexander. No. 24107. )

Bear Creek 0.8 mlle south by east of Lavon, Collin County,
Tex. L. W. Stephenson.

Farmersville road 4.9 miles east of McKinney, Collin
County, Tex. L. W. Stephenson and W. P. Popenoe.

186.
187.

188.

190.
191
192.

193.
194.

196.

197.

201.

202.

203.
T 204
205.

206.

207
. 208,

209. Basal. Farmersville road 5 miles east of McKinney, Collin
County, Tex. L. W. Stephenson.
210. Branch north of Farmersville road 6.1 miles east of

McKinney, Collin County, Tex. L. W. Stephenson.

Ditch south of McKinney-Farmersville road 7.2 miles east
of Houston and Texas Central Railroad tracks in
MecKinney, Collin County, Tex. C. I. Alexander.
No. 2463.

Ditch on south side of road 7.7 miles east.from McKinney
on road to Farmersville, Collin County, Tex. J. A.
Cushman and J. A. Waters. No. 24.

211.

212.



213.
214.

215.

216.

217.

218.
219.
220.
221.

222.

223.

224.

295.
296.
227,
298,
229.
230.
231

232.
233.
234.

235.
236.
237.

238.
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Farmersville road 8 miles east of McKinney, Collin County,
‘Tex. L. W. Stephenson. .

Ditch on north side of road 9.5 miles east of McKinney
Courthouse on Farmersville road, Collin County, Tex.
J. A. Cushman and J. A. Waters. No. 25.

North side of road 14 miles east of McKinney Comthouse
on Farmersville road, Collin County, Tex. J. A. Cush-
man and J. A. Waters. No. 26. '

Basal. Just above ‘Austin-Taylor contact. Northeast
corner of “Y” intersection 0.3 mile north of intersee-
tion of U.S. Highway 80 and Buckner Boulevard, 2 feet
below pavement, east of Dallas, Dallas Couuty, Tex.
C. G. Lalicker. No. 29.

Basal. Just above Austin-Taylor contact. Kast side of
Buckner Boulevard, 2 feet below pavement, 0.1 mile
north of intersection of U.S. Highway 80 and Buckner
Boulevard near Buckner Orphans Home, east of Dallas,
Dallas County, Tex. C. G. Lalicker. No. 28.

Basal. Terrell road 2 miles east of Buckner Orphans Home,
east of Dallas, Dallas County, Tex. J. . Cushman
and J. A. Waters.

South side of U.S. Highway 80 2 feet below pavement, 2.2
miles east of Buckner Orphans Home, east of Dallas,
Dallas County, Tex. C. G. Lalicker. No. 30. ‘

Ditch on north side of U.S. Highway 80, 8 feet below pave-
ment, 3.5 miles east of Buckner Orphans Home, east of
Dallas, Dallas County, Tex. C. G. Lalicker. No. 31.

Five feet below pavement, south side of U.S. Highway 80,
5.6 miles east of Buckner Orphans Home, east of Dallas,
Dallas County, Tex. C. G. Lalicker. No. 32.

North side of U.S. Highway 80, 5 feet below pavement, 77
miles east of Buckner Orphans Home and 200 feet
northwest of intersection of U.S. Highway 80 and Texas

" State Highway 183 east of Dallas, Dallas County, Tex.
C. G. Lalicker. No. 33.

Ditch on south side of U.S. Highway 80, 3 feet below pave-
ment, 9.4 milés east of Buckner Orphans Home, east of
Dallas, Dallas County, Tex. C. G. Lalicker. No. 34.

Within 20 feet of base. At subway under Missouri-Kansas-
Texas Railroad, Dallas road 1.5 miles east of Garland,

Dallas County, Tex. L. W. Stephenson and W. P.
Popenoe.
At base. Dallas-Corsicana road 0.6 mile north of Wilmer,

Dallas County, Tex. L. W. P.
Popenoe.

Clay pit of Dallas Brick Co., % mile west of Mesquite,
Dallas County, Tex. H. J. Plummer.

Basal. Branch of Prairie Creek just north of east-west
road 1.15 miles east of Pleasant Grove and 3.2 miles
north-northwest of Rylie, Dallas County, Tex. L. W.
Stephenson.

Ditch on south side of U.S. Highway 80, 5 feet below pave-
ment, 3 miles east of Dallas-Kaufman County line,
Kaufman County, Tex. C. G. Lalicker. No. 36.

Ditch on south side of U.S. Highway 80, 3 feet below pave-

" ment, 1.7 miles east of Dallas-Kaufman County line,
Kaufman County, Tex. C. G. Lalicker. No. 35.

Ferris clay pit, Ferris, Ellis County, Tex.

Clay pit at Palmer, Ellis County, Tex. J. A. Cushman and
J. A. Waters.

1 mile north of Palmer, Ellis County, Tex. U.S.G.S. 12900.

2.3 miles by road north of Palmer, Ellis County, Tex.

" J. A. Cushman and J. A. Waters.

Upper part. One and nine-tenths miles east of Bristol,
Ellis County, Tex., on road to State rock ferry on
Trinity River. C. H. Dane.

Below Wolfe City sand member. Ditch south of highway
from Ennis to Waxahachie (not the regular Ennis-
Waxahachie Highway) 425 miles west of Ennis, Ellis
County, Tex. C. I. Alexander. No. 2480.

Road ditch, south of Hillsboro-Corsicana road, at turn 20.3
miles east of Hillsboro, Navarro County, Tex C. L
Alexander. No..2472,

Bank of small stream about 45 feet north of Hillsboro-
Corsicana road 14.2 miles east of Hillsboro, Hill County,
Tex. C. 1. Alexander. No. 2470.

Stephenson and W.

North Flat Creek, left bank, 350 feet east of the new US. |

Highway 81 about 5 miles south of Waco, McLennan
County, Tex. L. W. Stephenson.

From 1 foot above a thin limestone lens.

’

About 2 feet above phosphate layer at base of Taylor marl.
North Flat Creek 1,500 feet west of new U.S. Highway
81 about 5 miles south of Waco, McLennan County,
Tex. L. W. Stephenson.

Basal. Branch of creek 1% miles southeast of Lorena,
McLennan County, Tex. L. W. Stephenson.

Road ditch on north-facing slope of Bullhide Creek Valley
5% miles east by south of Lorena, McLennan County,
Tex. L. W, Stephenson.

Chilton road 10 miles south-southeast of Waco, McLennan
County, Tex. L. W. Stephenson.

Main Chilton road 14 miles south by east of Waco, MclLen-
nan County, Tex. L. W. Stephenson.

2% feet above base. A small branch west of Mooreville
road 1% miles east-southeast of Eddy, Falls County,
Tex. L. W. Stephenson.

On road to Little River and Temple 3 miles west of Rogers,
Bell County, Tex. Dane.

Near base. Bluff on"San Gabriel River 1 mile below Jonah,
Williamson County, Tex. L. W. Stephenson and W. P
Popenoe.

Bluff on Walnut Creek 1% miles below Sprinkle road cross-
ing, Travis County, Tex. U.S.G.S. 7583.

Ditch on Austin-Manor road 0.2 mile east of Big Walnut
Creek and 58 miles west by south of Manor, Travis
County, Tex. U.S.G.S. 12893.

About 7 feet above top of Burditt marl. Little Walnut
Creek, 13-foot bank about 02 mile below the Manor
road crossing (State Highway 20), 434 miles east-north-
east of the Capitol at Austin, Travis County, Tex.
L. W. Stephenson.

Blue Bluff, on Colorado River at Hornsbys Bend, Travis
County, Tex. L. W. Stephénson.

Right bank of Guadalupe River, a few hundred yards
above the International-Great Northern Railroad bridge,
1 mile east of New Braunfels, Comal County, Tex.
L. W. Stephenson. U.S.G.S. 7625.

MARLBROOK MARL.

252. Railroad cut % mile north of Okolona, Clark County, Ark.

H. J. Plummer.

OZAN FORMATION.
253. 2 miles south of Ben Lomond, Sevier County, Ark. US.G.S.

12885.

254. White Cliffs,

7488, 13501
SELMA CHALK (MIDDLE PART) OF UPPER TAYLOR ACE.

255. Jim Wilkin’s property, 300 yards northwest of Union Church,

Hardin County, Tenn. I. G. Reimann.
SELMA CHALK (MIDDLE PART) OF PECAN GAP AGE.

256. Upper end of bluff on Tombigbee River, Demopohs,

Marengo County, Ala. U.S.G.S. 6435.
SELMA CHALK (MIDDLE PART) OF UPPER TAYLOR AGE.

257. Bridge near cemetery, Corinth, A]corn County, Miss. I.G.
Reimann.

258. Just above Coffee sand. Illinois Central Railrcad cut 1%
miles southeast of Southern Railway crossing, Corinth,
g{ilcgrn County, Miss. L. W. Stephenson. USGS

96.

239.
240.
241,

242,
243.
244,

245.
246.

247.
248,

249.

250.
251.

Little River County, Ark. US.GS. 7490,

259. 10% miles south of Corinth, Alcorn County, Miss. G. M.
Ponton. No. S-513. :

260. 1 mile east of Booneville, Prentiss County, Miss. G. M.
Ponton. No. S-515.

261. Just above Coffee sand. About 16 feet above track level,

. cut of Moblle and Ohio Railroad, % mile south of
station, * Booneville, Prentiss County, Miss. L. W.
Stephenson. US.GS. 9504.

262. 10 miles east of Blue Springs, Union County, Miss. G. M.
Ponton. No. S-516.

263. Tupelo tongue of Coffee sand. One mile east of Tupelo
Lee County, Miss. G. M. Ponton. No. 8-522.

264. 1 mile west of Tupelo, Lee County, Miss. G. M. Ponton.

’ No. 8-518.

265. 2 miles west of Guntown, Lee County, Miss. G. M. Pon-
ton. No. S-519. '

266. 7% miles east of Blue Springs, Lee County, Miss. G. M.
Ponton. No. S-514.

267. 11% miles east of Blue Springs, Lee County, Miss. G. M.
Ponton. No. S-517.

SELMA CHALK (MIDDLE PART) OF LOWER TAYLOR AGE.
268. Mooreville tongue. From bed of gully 40 feet below top of
hill on Fulton road % mile west of Mooreville, Lee
County, Miss. L. W. Stephenson U.S.G.S. 9520.



AUSTIN AGE

Burpitr MARL (OF ADKINS).

269. Zone of Ezogyra tigrina. Little Blm Creek 1 mile below
the Missouri-Kansas-Texas Railroad bridge, 2.7 miles
northeast of the public square at Temple, Bell County,
Tex. L. W. Stephenson.

270. Near top. Little Walnut Creek, right bank, % mile below
the old Sprinkle road bridge (iron, now abandoned),
5% miles northeast of the Capitol at Austin, Travis
County, Tex. L. W. Stephenson.

271. 5 feet above Ezogyra tigrina layer. Little Walnut Creek,
left bank, 1,200 feet downstream from the old Sprinkle
road bridge (iron, now abandoned), 5% miles northeast
of the Capitol at Austin, Travis County, Tex. L. W.
Stephenson.

COBER TONGUE OF AUSTIN CHALK.

272. Upper part. Quarry in small branch on the edge of the
town of Gober, Fannin County, Tex. L. W. Stephenson.

273. Upper part. Taken 1 foot below the top of the Gober
chalk. Rock quarry 0.4 mile northwest of the stores at
Gober, Funnin County, Tex. L. W. Stephenson.

274, Taken 12 feet below the top of the Gober chalk. Rock
quarry 0.4 mile northwest of the stores at Gober, Fannin
County, Tex. L. W. Stephenson.

275. Upper part. West bank of Moss Creek about 150 yards
south of bridge on Honey Grove-Ladonia Highway 4.7
miles south of Honey Grove, Fannin County, Tex.
C. I. Alexander. No. 24126. :

276. Lower part. Bonham road 0.8 mile north .of Randolph,
Fannin: County, Tex. L. W. Stephenson and W. P.
Popenoe.

277. Middle part. Randolph road 4 miles north of Leonard,
Fannin County, Tex. L. W. Stephenson and W. P.
Popenoe.

278. Near middle. Public road just east of its junction with
U.S. Highway 69, in east-facing slope 1 mile east of
Trenton, Fannin County, Tex. L. W. Stephenson. -

279. Bonham road 0.6 mile west of Windom, Fannin County,
Tex. L. W. Stephenson and W. P. Popenoe.

280. Public road south of railroad 3% miles northwest of Bailey,
Fannin County, Tex. L. W. Stephenson and W. P.
‘Popenoe. ’

281. Near top. Small branch 0.2 mile south of St. Louis South-
western Railway, 0.3 mile southeast of Bailey, Fannin
County, Tex. L. W. Stephenson.

282. Lower part. Clay marl on Bonham road 2.3 miles west of
Petty, Lamar County, Tex. L. W. Stephenson and
W. P. Popenoe.

283. Middle part. Ditch north of Paris-Bonham Highway 3.9
miles east of Honey Grove and 2.2 miles west of Petty,
Lamar County, Tex. C. I. Alexander. No. 24122.

284. Lower part. East bank of small stream at north end of
concrete culvert 2.8 miles west of High and 1.1 miles
east of Petty, on Paris-Bonham Highway, Lamar
County, Tex. C. I. Alexander. No. 24121,

285. Ditch south of Greenville-Paris Highway 10.15 miles north
of Lake City and 5.15 miles south of Paris, Lamar
County, Tex. C. I. Alexander. . No. 24110.

286. North-facing scarp on road to High 3 miles south of main
highway from Sherman to Paris, Lamar County, Tex.
J. A. Cushman and J. A. Waters. No. 33.

287. Lower part. Railroad cut 0.8 mile west of the town of High
on Paris-Bonham highway, Lamar County, Tex. C. L
Alexander. No. 24120.

288. Lower part. Cut on Texas and Pacific Railway 2.2 miles
west of High, Lamar County, Tex. L. W. Stephenson
and W. P. Popenoe. .

AUSTIN CHALK.

280. Taken 5 to 6 feet above the Inoceramus undulato-plicatus
zone. Small east-flowing creek 150 feet west of U.S.
Highway 69, 0.7 mile northwest of the business center of
Whitewright, Grayson County, Tex. L.’W. Stephen-
son. :

290. Chalk on road 0.7 mile north of Whitewright, north-facing
slope of branch valley, Grayson County, Tex.

291. From the Imoceramus undulato-plicalus zone. Small east-
flowing creek 150 feet west of U.S. Highway 69, 0.7 mile
northwest of the business center of Whitewright, Gray-
son County, Tex. L. W. Stephenson.

202. Upper part. Ditch 1.4 miles north of Mélissa on Sherman-
McKinney Highway, Collin County, Tex. C. I. Alex-
ander. No. 2411.

LIST OF LOCALITIES 7

293. Upper part. Road cut 1.5 miles south of Anna on Sherman-
Dallas highway, Collin County, Tex. C. I. Alexainder.
No. 2412.

294, Upper part. Road cut 3.7 miles east of Southern Railway
(Houston and Texas Central) tracks in McKinney, on
McKinney-Farmersville road, Collin County, Tex. C.I1.
Alexander. No. 2421.

295. Upper part. West side of road 3.4 miles toward Farmers-
ville from McKinney Courthouse, Collin County, Tex.
J. A. Cushman and J. A. Waters. No. 22.

295a. Upper part. Public road 6.5 miles east by north of Allen,
Collin County, Tex. }

296. West side of Haines Avenue 200 feet south of Colorado
Boulevard, 5 feet above road and below massive lime-
stone, Dallas (west of Trinity River), Dallas County,
Tex. C. G. Lalicker. No. 11.

297. Bluff facing Trinity River, east side of Missouri-Kansas-

) Texas Railroad tracks 400 feet northwest of the end of
Randall Street, 4 feet abowve tracks on the east side of
Trinity River, Dallas, Dallas County, Tex. C. G.
Lalicker. No. 12. :

298. West side of Maple Avenue 60 feet north of west end of
Missouri-Kansas-Texas Railroad underpass, 3 feet above
%dewalk, Dallas, Dallas County, Tex. C. G. Lalicker.
No. 13.

299. Five feet above pavement, northeast corner of Fitzhugh
Street and Glenwood Avenue, Dallas, Dallas County,
Tex. C. G. Lalicker. No. 14.

300. In creek, 10 feet above bed, 50 feet north of Houston and
Texas Central Railroad bridge at intersection of Mock-
ingbird Lane and railroad on the northeast edge of
Dallas, Dallas County, Tex. C. G. Lalicker. No. 16.

301. On north side of northwest highway 100 feet north of high-
way and 15 feet above pavement, 3 miles east of Green-
ville ‘road and northwest highway underpass northeast
of Dallas, Dallas County, Tex. C. G. Lalicker. No. 18.

302. On north side of northwest highway, 3 feet above pave-
ment, 3 miles east of Greenville road and northwest
highway underpass northeast of Dallas, Dallas County,
Tex. C. G. Lalicker. No. 17. ]

303. Upper part. In ditch on south side of Texas State High-
way 114, 5 miles east of Greenville road and northwest
highway underpass northeast of Dallas, Dallas County,
Tex. C. G. Lalicker. No. 19..

304. Upper part. On northwest highway at southeast side of
underpass of northwest highway and Greenville road,
5 feet above pavement, northeast edge of Dallas, Dallas
County, Tex. C. G. Lalicker. No. 20.

305. Upper part. North side of northwest highway, pavement
level, 5.3 miles east of Greenville road and northwest
highway underpass northeast of Dallas, Dallas County,
Tex. C. G. Lalicker. No. 21. -

306. Upper part. Near top. South side of Buckner Boulevard
at curve west of underpass, pavement level, 2.7 miles
north of Buckner Orphans Home, northeast of Dallas,
Dallas County, Tex. C. G. Lalicker. No. 22. .

307. Upper part. Six feet below spillway and 300 feet west of

- White Rock Dam, on White Rock Creek east of Dallas,
Dallas County, Tex. C. G. Lalicker. No. 23.

308. Upper part. On south side of Grand Avenue, pavement
level, 350 feet west of intersection of Grand Avenue and
Gaston Avenue, east edge of Dallas, Dallas County,

. Tex. C. G. Lalicker. No. 26.

309. Uppermost part. Just below Austin-Taylor contact.
Southeast side of underpass, 2 feet above pavement,
on south side of Buckner Boulevard 2.5 miles north of
Buckner Orphans Home, northeast of Dallas, Dallas
County, Tex. C. G. Lalicker. No. 27.

310. Upper part. From 1 foot below a thin limestone lens.
Branch of Prairie Creek just north of east-west road
1.15 miles east of Pleasant Grove and 3.2 miles north-
northwest of Rylie, Dallas County, Tex. L. W. Ste-
phenson.

311. Upper part. Road cut near top of north-facing hill 2.3
miles north of Dallas on Dallas-Sherman Highway about
100 yards south of gateway to Vickery Park, Dallas
County, Tex. C. I. Alexander. No. 2417.

312. Upper part. One mile west of Bynum on road to Hillsboro,
Hill County, Tex. J. A. Cushman and N. L. Thomas.

313. Upper part. Gully south of Hillsboro-Corsicana road 10

miles east of Hillsboro, Hill County, Tex. C. I. Alex-
ander. No. 2425. . '



314. Upper part. Fast bank of tributary to White Rock Creek,
30 yards west of Hillsboro-Corsicana road and 7.75
miles east of Hillshoro, Hill County, Tex. C. I. Alex-
ander, 2424,

315. Upper part. At bridge across Elm Cxeek 2% miles east
by south of Troy, Bell County, Tex. L. W. Stephenson
and W. P. Popenoe.

316. Upper part. Pecan Creek 3.4 miles south by East of Troy
and 1 mile southwest of Childer’s School, Bell County,
Tex. L. W. Stephenson and W. P. Popenoe

317. Upper part. In bed of Blanco River just below cnossmg of
San Marcos and Kyle roads about 5 miles northeast of
San Marcos, Hays County, Tex. L. W. Stephenson.
US.GS. 7639.

BrOwWNSTOWN MARL. )

318. Near base. Ditch at north end of culvert on Paris-Clarks-
ville Highway 1.85 miles southeast of Bagwell, Red
River County, Tex. C.I. Alexander. No. 24113.

BRrROWNSTOWN MARL (?)
319. About 20 feet below phosphate layer.

@

Bed of small branch

just east of U.S. Highway 82, 134 miles south-southeast -

of Bagwell Station, Red River County, Tex. L. W.
Stephenson.
BROWNSTOWN MARL. ‘

320. Middle part. Ditch east of Commerce-Paris Highway 12.4
miles north of Lake City and 2.9 miles south of Paris,
Lamar County Tex. C. 1. Alexander.

321. Upper part.  Ditch south of Greenville-Paris Highway
114 miles north of Lake City and 3.9 miles south of
Paris, Lamar County, Tex. C.I. Alexander. No. 24112.

BrLossoM SAND.

322. Ditch west of road leading northward from Honey Gnove
to Monkstown 6.5 miles north of Honey Grove, Fannin
County, Tex. C. I. Alexander. No. 24125.

AUSTIN CHALK. . :

323. Middle part. Argillaceous chalk on east bank of small
stream at south end of bridge on Van Alstyne-Gunther
road 2.3 miles west of Van Alstyne, Grayson County,
Tex. C. 1. Alexander. :

324. Middle part. Ditch south of highway leading west from
McKinney 3.1 miles west of McKinney, Collin County,
Tex. C. I. Alexander. No. 2420.

325. Middle part. Road cut north side of West Dallas pike 5.3
miles northeast of Austin-Eagle Ford contact at Chalk
Hill, Dallas County, Tex. C. I. Alexander. No., 2404.

326. Middle part. . Southeast corner of Mockingbird Lane and

Abrams Street in ditch 4 feet below pavement, north-
east edge of Dallas, Dallas County, Tex. C.G. Lalicker.
No. 15.
BonHAM MARL.
327. US. Highway 271, 45 miles north of Paris and 0.7 mile
. south of Hlnckley, Lamar County, Tex. L. W. Stephen-
son.

328. Road ditch on east side of road 7.8 miles south of Sherman,
Grayson County, Tex. J. A. Cushman and J. A.
Waters. - No. 21.

329. Road ditch on east side of road 4 miles north of Paris on
road to Hugo, Lamar County, Tev J. A. Cushman
and J. A. Waters. No. 35.

330. Ditch on west side of road 7 miles north of Paris on road
to Hugo, Lamar County, Tex. J. A. Cushman and J. A.
Waters. No. 36.

331. US. Highway 271, 2.15 miles north of Hinckley and 7.3
miles north of Paris, Lamar County, Tex. W,
Stephenson. . )

ECTOR TONGUE OF AUSTIN CHALK.

332. Cut in east bank of road 2.3 miles south of Sherman, Gray-
son County, Tex. J. A. Cushman and J A. Waters.
No. 17, No. 19.

AUSTIN CHALK.

333. Lower part. Ditch west of road 2 miles north of Sherman,
Grayson County, Tex. C. I. Alexander. No. 2406.

334. Basal part. Ditch on west side of Sherman-Dennison

Highway 3 miles north of Sherman, Grayson County, |

Tex. C. I. Alexander. No. 2405.

335. Lower part. East slope of road cut between two Railroad
underpasses near north edge of town of Howe, Grayson
County, Tex. C. I. Alexander. No. 24141.

336. Basal part. Dallas road 2 miles south of Sherman, Gray-
son County, Tex. L. W. Stephenson and . P.
Popenoe.

UPPER CRETACEOUS FORAMINIFERA OF GULF COASTAL REGION

337. Lowel part. Ditch west of road 300 feet north of inter-
section of Frisco-Prosper Highway and hlghway leading
west from McKinney, Collin County, Tex.” C. I. Alex-
ander. No. 2418.

338. Lower part. Ditch east of road 2.5 miles east of Austin- -
~ Eagle Ford contact at Chalk Hill, on West Dallas pike,
" Dallas County, Tex. C. L Alexander No. 2403. :

339. Basal part. Road cut at Chalk Hill, on Fort Worth-Dallas
pike, Dallas County, Tex. C. I. Alexander. No. 2441.

. 340. Basal part. Just above Eagle Ford contact on north side

of Mansfield-Cedar Hill road, 1 foot above roadbed,
2 miles west of railroad station in Cedar Hill, Dallas

i County, Tex. C. G. Lalicker. No. 6-A.

341. Basal part. 6 feet above Eagle Ford contact on south side
of U. 8. Highway 80, 7 miles west of Union Station,

" Dallas, Dallas County, Tex. C. G. Lalicker. No. 6.

342. Basal part. 10 feet above Eagle Ford contact on south
side of U.S. Highway 80, 7 miles west of Union Station,
Dallas, Dallas County, Tex. C. G. Lalicker. No. 7.

343. Lower part. 20 feet above Eagle Ford contact on south
side of U.S. Highway 80, 6.9 miles west of Union Station,
Dallas, Dallas County, Tex. C. G. Lalicker. No. 8.

344. Lower part. Cut on south side of U.S. Highway .80, 2 feet
above sidewalk, opposite Catholic school 3.8 mlles west

. of Union Statlon Dallas, Dallas County, Tex. C. G.
Lalicker. No. 9.

345. Lower part. North side of Colorado Boulevard between
Woodlawn Avenue and Haines Avenue, west side of
Trinity River, Dallas, Dallas County, Tex. C. G.
Lalicker. No. 10.

346. Basal part. Road cut on Corsicana road 2.7 miles east of
Hillsboro, Hill County, Tex. C. I. Alexander. No.
2422.

- BROWNSTOWN MARL.

347. On State Highway 27, 2.2 mlles east of Ben Lomond, Sevier
County, Ark.

348. 40 to 50 feet above the base of the marl. Nashville road
1.mile east of Ben Lomond, Sevier County, Ark.

. Stephenson.

349. Upper part. Hollywood road 8.1 miles west of Arkadel-

phia, Clark County, Ark. L. W. Stephenson.
SELMA CHALK (LOWER PART).

350. Lower part of Mooreville tongue. Bank of branch south of
Fulton road % mile east of Mooreville, Lee County,
Miss. US.GS. 9521.

351. Lower part ‘of Mooreville tongue just above Tombigbee
sand. Probably upper Austin age. Exposure in east-
facing slope of Mantachie Creek Valley, Mantachie
road 5 miles northeast of Mooreville, Itawamba County,
Miss. L. W. Stephenson. U.S.G.S. 9518.

SELMA CHALK (LOWER PART) OF UPPER AUSTIN AGE.

352: Basal part. Old Fairfield Bluff, Tombigbee River near
Cochrane, Pickens County, Ala. US.GS. 6419. (This
may be Taylor.)

353 Basal part. Choctaw Bluff, Warrior River, Ala. U.S.G.S.
6425-B. (The species seem to be Taylor, although
according to the map the area should be Selma.)

EAGLE FORD AGE

- FlagLE ForRp SHALE.

354. Lower part, clay near base. Public road 2.3 miles west by
south of Pottsboro, Grayson County, Tex. L. W. Steph-
enson and W. P. Popenoe.

355. Upper part. North side of road, 2 feet above roadbed,
06 mile southwest of railroad station in Eagle Ford
Dallas County, Tex. C. G. Lalicker. No. 1-A.

356. Upper part. North side of road, 6 feet above roadbed, 1.3
miles southwest of railroad station in Eagle Ford, Dallas
County, Tex. C. G. Lalicker. No. 2-A.

357. Middle part. North side of Mansfield-Cedar Hill road,
‘level with roadbed, 4 miles west of railroad station in
Cedar Hill, Dallas County, Tex. C. G. Lalicker. No.

4-A.

358. Southwest side of road, 3 feet below pavement 6 miles
northwest of Irvmg, Dallas County, Tex. C. G. Lal-
icker. No. 7-A. :

359. South side of road, pavement level, 6.2 miles northwest of

" Irving, Dallas County, Tex. C. G. Lalicker. No. 8-A.

360. South side of road, pavement level, 6.2 miles northwest of
Irving, Dallas County, Tex. C. G. Lalicker. No. 10-A.

361. U.S. Highway 80, 10.1 miles west of Union Station, Dallas,
on northeast side of Texas and Pacific Rallway, under-
_pass, 3 feet above pavement, Dallas County, Tev C.G.
Lalicker. No. 2.
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362. Just below Austin contact in road cut on south side of
U.S. Highway 80, 7 miles west of Union Station, Dallas,
Dallas County, Tex.
363. Upper part. Three-tenths mile north of Eagle Ford—Austin
contact at Chalk Hill, west of Dallas, Dallas County,

Tex.

C. I. Alexander.

C. G. Lalicker.

No. 5.

No. 2402,

364. Shale about 175 feet below Metoicoceras whitei zone, 3

miles west of Midlothian, Ellis County, Tex.

Moreman.

Ww. L.

365. Lower part. Branch east of Fort Worth road about 2%

miles north of Itasca, Hill County, Tex.

W. L. More-

9

366. Lower part. Branch east of Fort Worth road about 24
miles north of Itasca, Hill County, Tex. L. W. Steph-

. enson.

367. Lower part. South bank of small stream 100 yards east of
highway 2.1 miles north of Itasca, Hill County, Tex.
C. I. Alexander. No. 24102. -

368. South branch of small stream % mile west of road to Fort
Worth 9 miles north of Hillshoro, Hill County, Tex.
J. A. Cushman and N. L. Thomas. No. 19. )

369. Middle or upper part. 1 mile north of Lovelace, Hill
County, Tex. L. W. Stephenson.

370. Lower part. Just below Metoicoceras whitei zone, 2 miles

man. west of Britton, Tex. W. L, Moreman.
. c Al
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SYSTEMATIC DESCRIPTIONS
Family ASTRORHIZIDAE
Genus RHABDAMMINA M. Sars, 1869
Rhabdammina discreta H. B. Brady.
Plate 1, figures 1, 2
Rhabdopleura? sp. G. M. Dawson Canadian Naturalist, vol. 5,
p. 177, fig. 7, 1870.
Rhabdopleura abyssomm G.. M. Dawson, Am. Jour. Sci., 3d ser.,
vol. 1, p. 206, fig. 7, 1871; Annals and Mag. Nat. Hxstory,
4th ser., vol. 7 p- 86 fig. 7 1871.

Rhabdammina- discreta H. B. Bra.dy Quart. Jour. Micr. Sci., vol.
21, p. 48, 1881; Challenger Rept., Zoology, vol. 9, p. 268,

pl. 22, figs. 11-13, 1884.
Goss, Harvard Coll. Mus. Comp. Zéology Bull.,

21, pl. 1, figs. 13, 14, 1896.
Flint, U. S. Nat. Mus. Ann. Rept., 1897, p. 271, pl. 13

vol. 29, p.

(1899).
Rhumbler, Archiv Protistenkunde, vol. 3, p. 263, text fig.
105, 1903. v
Cusglixalan, U. 8. Nat. Mus. Bull. 71, pt. 1, p. 27, text fig. 13,
1

Cushman and Jarvié, U. S. Nat. Mus. Proc., vol. 80, art. 14,
p. 4, pl. 1, figs. 1, 2, 1932.

Test free, straight, cylindrical, constricted somewhat
at irregular intervals exteriorly, but the chamber within
of nearly uniform diameter throughout; wall composed
of sand grains firmly cemented, exterior rough but the
interior rather smoothly finished; open ends of the tube
serving as apertures. ’

Abundant broken specimens similar to those here
figured occur in the Upper Cretaceous of Trinidad.
They so closely resemble Brady’s species, which now
occurs living off this region, that they have been referred
here without question. All the specimens show a rough-
ened surface and constrictions typieal of this species.
Specimens also occur in the Navarro of Mississippi.
Franke in his w01k on the Cretaceous of Germany has
described a species as Astrorhiza cretacea Franke, and
our fragmentary specimens may represent the arms of
some such form, but until more nearly complete speci-
mens can be obtained the general characters of the wall
would seem to indicate that this species should be left
under the genus Rhabdammina.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.
Hobson clay. San Fernando, Trinidad.

Navano&ge 51)’1ra1r1e Bluff chalk. MlSSISSlppl Chlckasaw County

Family RHIZA:MI\HNIDAE
" Genus BATHYSIPHON M. Sars, 1872
Bathysiphon taurinensis Sacco
Plate 1, figures 3, 4
Bathysiphon taurinensis Sacco, Soc. géol France Bull,
text fig. 2, 1896.

Schubert, Beitr. Pa]aonto]ogle Oesterr.-Ungarns u. des Orl—‘

ents, vol, 14, p. 18, pl. 1, figs. 14, 15, 1901; K. k. geol.
Reichsanstalt Jahrb vol. 53 p. 412, pl. 19 ﬁgs 10-12, 1903.

Cushman, Cushman Lab. Foram. Research Contr., vol. 7,
p. 88, pl 11, figs. 12, 13, 1931.

Frxzzell Jour. Paleontology, vol. 17, p. 336, pl. 55, fig. 2,
1943. -

?Kalamopsis dubia White, Jour. Paleontology, vol. 2, p. 185, pl.

27, fig. 3, 1928.

" Test elongate, subcylindrical; wall thick, of a whitish’

color, consisting of sponge spicules or amorphous ma-
terial, the exterior usually with a very dark, thin coating;
cav1ty of the test relatively small, the tubular test
opening at both ends.

The only record for this species in America is from
the Austin chalk of Texas. There are other less typical
specimens, which may not be identical, in the Taylor
marl. Those from the Austin chalk seem to be identical
with those described by Sacco from the lower Tertiary

p. 168, .

of Europe. Occasionally there are constrictions that
give the appearance of a jointed tube, but these do not
seem to be anything but accidental structures and do
not divide the tube into definite chambers.

This genus has already been described and figured
from the Cretaceous of Europe by Egger, who referred
his specimens to Bathysiphon filiformis Sars. Our
specimens have some resemblances to this Recent species,
but the canal in the fossil form is much smaller in com-
parison with the size of the test.

The form described by White from the Cretaceous of
Mexico may be this species.

Mal Paso shale. Northwestern Peru.
(?) Taylor marl, upper part. Texas, Limestone County (137).
Austin chalk, lower part. Texas, Grayson County (335).

. Bathysiphon alexanderi Cushman
Plate 1, figure 5
Bathyszphon alexanderi Cushma.n Cushman Lab. Foram. Research
Contr., vol. 9, p. 49, pl. 5 fig. 1, 1933.

Test small, slender, elongate, cylindrical; wall com-
paratively thin, fairly smooth on the exterior, apparently
composed of fine amorphous material and fine sand
grains with a considerable amount of cement, the wall
slightly constricted at intervals, chamber opening com-
paratively large and undivided. ILength of holotype
specimen 1.00 mm.; breadth 0.20 mm.

The types of this species are from the Upper Cre-
taceous near the base of the Brownstown marl, Paris-
Clarksville highway 1.85 miles southeast of Bagwell, Red
River County, Tex.

This species is much smaller and more slender than the

only other species recorded from the Texas Cretaceous,
B. taurinensis Sacco.

Austin age.
Brownstown marl. Texas, Red River County (318, 319).
Austin chalk. Texas, Dallas County (310).

Family SACCAMMINIDAE
Genus PSAMMOSPHAERA Schulze, 1875
Psammosphaera laevigata White

Psammosphaera laevigata White, Jour. Paleontology, vol. 2, p.
183, pl. 27, fig. 1, 1928.

Test free, a flattened sphe101d of rather finer arenaceous matel 1al
than is generally found in this genus, very uniform in character
and usually an olive green in color. Diameter of type specimen
0.37 mm.; thickness 0.19 mm.

The onglnal description copied here is of a species
recorded from the Velasco shale of Mexico. Similar
rounded bodies have been found in our material from the -
Velasco, but none of them have shown any structure
that would definitely place them as Foraminifera. The
species is noted, however, as a matter of record.

Genus SACCAMMINA M. Sars, 1869
Saccammina rhumbleri (Franke) Cushman and Jarvis

Plate 1, figure 6
Saccammma rhumblery (Franke) Cushman and Jarvis, U. S. Nat.
Mus..Proc. vol. 80, art. 14, p. 5, pl. 1, fig. 3, 1932.
Renz, 8th Am. Sci. Congress Proc p. 528 (Ilst) 1942.

Small globular specimens with a smooth surface occur
in Trinidad. The position of these is somewhat ques-
tionable, but they seem to belong to the genus Saccam-
mina. In their general characters they resemble speci-
mens from the Upper Cretaceous of Germany that
Franke has named “Orbulinaria rhumbleri.”

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.
Hobson clay. San Fernando, Trinidad.
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Genus PROTEONINA Williamson, 1858
Protconina difflugiformis (H. B. Brady) Rhumbler
Plate 1, figures 7, 8 .
Reophax difflugiformis H. B. Brady, Quart. Jour. Micr. Sci., new
ser., vol. 19, p. 51, pl. 4, figs. 3a, b, 1879; Challenger Rept.,
Zoology, vol. 9, p. 289 pl. 30, ﬁgs, 2-4 (not 1, 5), 1884.
Proteonina dzﬂlumformzs Rhumbler Archiv Plotlstenkunde, vol. 3,
p. 245, text figs. 80a, b, 1903
Ctlushmgn, U. S. Nat. Mus. Bull. 71, pt. 1, p. 42, text figs. 40,
1, 1910.
Cushman and Waters, Cushman Lab. Foram Research
Contr., vol. 2, pt. 4, p. 82, pl. 10, fig. 1, 1927.
Cushman, xdem vol. 5 p. 78 plL 12 fig. 2 1929; Tennessee
Div. Gcology Bull. 41 p. 17 pl. 1 figs. 1, 2, 1931.

Test a single elongate oval or pyriform chamber with
a more or less distinct tubular neck, usually tapering
gradually from the body of the chamber, undivided;
wall fairly thick, of sand grains of variable size, firmly
cemented; aperture circular, simple, terminal. Height
0.50 mm., diameter 0.40 mm.

This is a widely distributed species and apparently
ranges from Crctaceous to Recent. The grains are very
variable in size according to the material available for
the construction of the test, although there appears to
be some power of selection by the animal.

Navarro age.
In cores from wells east of Richland, Navarro County, Tex.
Ripley formation. Tennessee, Benton County (93).
Selma chalk, upper part. Alabama, Marengo County (104).
Boyne beds, Pembina Valley, SE% sec. 4, T. 1, R. 6 W. of 1st
meridian, Manitoba, Canada.

Subfamily PELOSININAE
Genus PELOSINA H. B. BRADY, 1879
Peclosina complanata Franke
Plate 1, figures 9-11
Pelosina  complanata Franke, K. preuss. geol. Landesanstalt
Jahrb,, vol. 32, pt. 2, p. 107, pl. 3, figs. 1a, b, 1911; Preuss.
geol. Landesanstalt Abh., new ser., vol. 111, p. 10, plL. 1,
fig. 6, 1928.
Cusmmn and Jarvis, U. S. Nat. Mus. Proc., vol. 80, art. 14,
p. 5, pl. 1, figs. 4-6, 1932.
Renz, 8th Am. Sci. Congress Proc., p. 528 (list), 1942.
I‘nwcll, Jour. Paleontclogy, vol. 17 p. 336, pl. 55, fig. 4,
1943.
Saccammina scruposum White (not Haplophragmium scruposum
Berthelin), Jour. Paleontology, vol. 2, p. 183, pl. 27, fig. 5,
1928.

Pelosina  scruposa Trizzell (not Haplophragmium scruposum
Berthelin), idem, vol. 17, p. 337, pl. 55, fig. 3, 1943.

Test free, single, invariably crushed to a lenticular
shape; wall replaced by amorphous silica, rough; aper-
ture single, round, with short neck.

The typical specimens are from Trinidad, and it also
occurs in the Velasco shale of Mexico. There are a few
specimens from the Upper Cretacedus of Texas that may
be referred here but are not typical. .

Upper Cretaceous. Velasco shale. Hacienda el Limon, Mexico.
Hobson clay. San Fernando, Trinidad.

Mal Paso shale. Northwestern Peru.

Taylor marl, lower part. Texas, McLennan County (243?).
Austin chalk, Gober tongue. Texas, Fannin County (2807?).

Family HYPERAMMINIDAE
Subfamily HYPERAMMININAE
Genus HYPERAMMINA H. B. Brady, 1878
Hyperammina elongata H. B. Brady

Plate 1, figures 12, 13
Hyperammina elongata H. B. Brady. Annals and Mag. Nat. His-
tory, ser. 5, vol. 1, p. 433, pl. 20, figs. 2a, b, 1878.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 86, pl. 12, fig. 1, 1928; U. S. Nat. Mus.
Proc., vol. 80, art. 14, p. 6, pl. 1, figs. 7, 8, 1932.

Test elongate, with a bulbous proloculum and elongate,

cylindrical, tubular second chamber open at the outer
end; wall composed of rather fine arenaceous material,
firmly cemented and with a fairly smooth surface.

The figured specimens give the general appearance of’
this species as it occurs in- Trindad. As in Recent ma-
terial, there is considerable variation in the relative
amount of cement used in the test, and therefore the .
surface has a considerable range in the smoothness of
the finish. Franke records Hyperammina from the
German Upper Cretaceous but does not assign his ma-
terial to a definite species. Incomplete specimens of
this genus from the Cretaceous of the Coastal Plain

-region of the United States cannot be definitely placed

specifically.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Hyperammina? sp.
Plate 1, figure 14
Hyperammina? sp. Cushman and Jarvis, U. S. Nat. Mus. Proc.,
vol. 80, art. 14, p. 6, pl. 1, fig. 9, 1932.

A number of specimens from Trinidad similar to that
figured here, one end being closed and the other open,
seem best a551gned to this genus, but with some question,
as the specimens are evidently distinctly collapsed and
more or less distorted. There is, therefore, some doubt
as to the actual appearance of this particular form in
its normal condition.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Subfamily DENDROPHRYINAE
Genus SACCORHIZA Eimer and Fickert, 1899
Saccorhiza ramosa (H. B. Brady) Eimer and Fickert
Plate 1, ﬁgures 15-17
Hyperammina ramosa H. B. Brad y, Quart. Jour. Micr. Sci.,
ser., vol 19, p. 33, pl. 3, figs. 14, 15, 1879; Akad. 'Wiss.
Wien; Math -naturwiss. Kl,, Denkschr., vol. 42, p. 98,
1881; Challenger Rept., Zoology, vol. 9, p. 261, pl. 23,
figs. 1519, 1884.
H. B. Brady, Parker, and Jones, Zool. Soc. London Trans.,
vol. 12, No. 7, p. 217, pl. 41, figs. 1-4, 13, 1888.
Egger, Bayer. Akad. Wiss, Math.-naturwiss. Abt., Abh. 1,
vol. 18, p. 255, pl. 4, fig. 15, 1893.
Gogs, K. svenska vetensk. akad. Handl, vol. 25, No. 9, p.
18, pl. 4, figs. 61, 62, 1894.
Flmt U. S. Nat. Mus, Ann. Rept., 1897 p. 270, pl. 11, fig.
1 (1899)
Rhumbler, Archiv Protistenkunde, vol. 3, p. 260, text figs.
101a, b, 1903.
Saccorhiza ramosa Eimer and Fickert, Zeitschr. Wiss. Zoologie,
vol. 65, p. 670, 1899.
Cushman U. S. Nat. Mus. Bull. 71, pt. 1, p. 65, text ﬁg
85 81910, 1dem Bull. 104,.pt. 1, p. 81, pl 30, ﬁgs 3,
191
Cushman and Jarvis, U. 8. Nat. Mus. Proc., vol. 80, art.
14, p. 6, pl. 1, figs. 10-12, 1932.

In Trinidad there are numerous fragmentary specimens
of a form having dn irregularly shaped tube, the wall
of which contains sponge spicules on the roughened sur-
face. These tubes are usually somewhat collapsed but
nevertheless have the characteristic irregular curvature
of this species. No branching specimens were found, nor
any specimens with the proloculum present. In this con-
nection two other references may be noted, that of
Franke, who has recorded very similar branching frag-
ments from the German Cretaceous as “Rhizammina
algaeformis” (Preuss, geol. Landesanstalt Abh., new ser.,
vol. 111, p. 12, pl. 1, fig. 13, 1928), and that of White,
who records a tubular fragment from the Velasco shale

new -
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~ of Mexico as “Rhizammina indivisa” (Jour. Paleontol-
ogy, vol. 2, p. 184, pl. 27, fig. 2, 1928).

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southea,st.ern Trinidad.

" Family REOPHACIDAE
Subfamily ASCHEMONELLINAE
Genus REOPHAX Montfort, 1808

Reophax texanus Cushman and Waters. .

Plate 1, figures 18-20
Reophax texana Cushman and Waters, Cushman Lab. Foram.
Research Contr., vol. 2, pt. 4, p. 82, pl. 10, fig. 2, 1927
Wllglg(gnden, Jour. Paleontology, 'vol. 6, p. 204, pl. 29 fig. 1,

Test generally rectilinear or somewhat arcuate, uni-
serial; chambers spherical or nearly so, sometimes
slightly overlapping; wall coarsely arenaceous, of
angular sand grains with a minimum of cement, but
the grains nevertheless firmly cemented, surface some-
what roughened; aperture small, rounded or angular,
central, terminal. Length up to 1.25 mm., diameter 0.50
mm.

This is a widely distributed species, apparently limited
to equivalents of the upper part of Navarro group above
the Nacatoch sand, occurring in the Kemp clay and
Corsicana marl of Texas, the Arkadelphia marl of
Arkansas, and the Prairie Bluff chalk of Mississippi and
Alabama. It is also recorded from the Alberta shale
of Alberta, western Canada. It should be a good index
fossil for the upper part of the Navarro.

Navarro age.
Kemp clay. Texas, Williamson County (11); Travm County
(15, 17) ; Guadalupe County (18).
Corsicana marl. Texas, Caldwell County (44).
Arkadelphia marl, Arkansas, Hempstead County (72, 73).
Prairie Bluff chalk. Mississippi, Chickasaw County (85—87)
Alabama, Wilcox County (100).
Riding Mountain beds. Manitoba, on Assiniboine River, south
of Millwood, Canada.
Alberta shale. Ko—Top well No. 1, 790 foot sample. Seec. 2, T. 1,
R. 17 W. of 4th meridian, Alberta, Canada.

Reophai dentalinoides (Reuss) Cushman

Plate 1, figures 24, 25
Haplostiche dentalinoides Reuss in Gelmtz Palaeontographica,

vol. 20, pt. 2, 1872-75, p. 121, pl. 24, figs. 46 (1874).

Ols7ewsk1 Sprawozd Kom. Flzy_; Akad. Umiej., Krakowie,
vol. 9, p. 130, 1875.

Pelrsnge;, K. bohm. Gesell. Wiss. Prag Sitzungsber., p. 38,

Egger, K. bayer. Akad. Wiss.,, Math-naturh. Abt, Kl. 2,
vol. 21, pt. 1, p. 19, pl. 15 fig. 41, 1899.

Franke, Greifswald Umv Geol -palaeont Inst., Abh., vol
6, p. 8 pl. 1, fig. 6, 1925 Preuss. geol. Landesanstalt
Abh., new ser., vol. 111, p. 20, pl. 2, fig. 6, 1928.

Test elongate, slightly tapering toward the apertural
end; chambers fairly distinet, longer than broad, the
apertural end somewhat tapering and in many specimens
with the aperture slightly to one side; sutures slightly
depressed, rather indistinct; wall arenaceous, roughly
finished ; aperture a small rounded opening at the end of
a shght neck, often eccentric. Length up to 1.20 mm.,
breadth 0.40 mm. '

Specimens from the middle part of the Taylor of
Texas and Arkansas seem to be very similar to this
species as figured by Reuss, but as the specimens figured

here indicate, they do not come out of the matrix easily,

and the characters are, therefore, not well shown.
Taylor age.
gpper part of Taylor marl. Texas, Bexar County (158).
Annona chalk. Texas, Red River County (194).
Ozan formation. Arkansas, Sevier County (253).

UPPER CRETACEOUS FORAMINIFERA OF GULF COASTAL REGION

Reophax constrictus (Reuss) Cushman
Plate 1, figures 21, 22
Haplostiche constricta Reuss, in Gemltz Palacontographica, vol.
20, pt. 2, 1872-75, p. 121,-pl. 24, figs. 9-12 (1874).
: Pemer, K. bohm. Gesell. Wiss. Prag Sitzungsber., p. 38,
1893.
Matouschek, Lotos, vol. 43, p. 125, 1895.
Franke, Naturh. Ver. preuss. Rheinlande u. Westfalens
Verh., 69 Jahrg., vol. 59, 1912, p. 260 (1913); Greifswald
Univ., Geol.—palaeont. Inst., Abh., vol. 6, p. 8, pl. 1, fig.
7, 1925; Preuss. geol. Landesanstalt Abh., new ser., vol.
111, p. 20, pl. 2, fig. 5, 1928.
Brotzen, Zeitschr. Deutschen Paliistina-Vereins, Jahrg. 1934,
p. 32, 1934.
Reopha:c constrictus (Reuss) Cushman, Cushman Lab. Foram.
Research Contr., vol. 20, p. 1, pl. 1, fig. 1, 1944,

Test composed of a few, usually 2 or 3, subglobular
chambers, increasing very little if at all in diameter;
chambers distinct, the later ones becoming constricted
so that the sutures are much depressed; wall coarsely
arenaceous, roughly finished; apertural end when perfect
terminating in a definite neck. Length 0.75 mm.,
breadth 0.25 mm.

The American specimens referred to this species may be
distinguished from Reophaz texanus by the more elongate
chambers and by the very definitely constricted necks
between the chambers.

Navarro( lc:)%!; Prairie Bluff chalk. Alabama, Wilcox County
Taylor age. ~
Upper part of Taylor marl. Texas, Kaufman County (124) ;
Limestone County (137).
Pecan Gap chalk member of Taylor marl.
(165, 166).
Wolfe Clty sand member of Taylor marl.
County (188).

Lower part of Taylor marl.

Texas, Delta County
Texas, Navarro

Texas, Ellis County (235).

Reophax clavulinus (Reuss) Cushman
Plate 1, figure 23
Haplostiche clavulina Reuss, in Geinitz, Palaeontographica, vol.
: 20, pt. 2, 1872-75, p. 121, pl. 24, figs. 7, 8 (1874).
Pelrglge:; K. b6hm Gesell. Wiss. Prag Sitzungsber., -p. 38,
Matouschek, Lotos, vol. 43, p. 126, 1895.
Franke, Preuss. geol. Landesanstalt Abh,, new ser., vol.
111, p. 20, pl. 2, fig. 4, 1928.
Schnetzer Centralbl. Mlnemlogle, Jahrg. 1934, Abt. B, No.
2, p. 88 text fig. 4, 1934.
Reophax clavulinus (Reuss) Cushman, Cushman Lab. Foram.
.Research Contr., vol. 20, p. 83, pl 13, fig. 1, 1944,

Test elongate, slightly tapering, increasing in width
gradually toward the apertural end; chambers numerous,
short, usually broader than high; sutures slightly de-
pressed; Wwall arenaceous, usually somewhat roughly
finished; aperture terminal, rounded, sometimes with a
trace of a slight neck. Length up to 2.00 mm., breadth

- 0.40 mm.

This species was orlgmally described from the Upper
Cretaceous of Saxony and was recorded by Perner and
Matouschek from the Cretaceous of Bohemia and by
Franke from the Upper Cretaceous of Germany. Speci-
mens similar to those from Europe are found in the
Annona chalk of Texas and in the basal Selma chalk of
Alabama and Mississippi, a specimen from MlSSlSSlppl
‘being figured.

Taylor age. Annona chalk. Texas, Red River County (196).
Austin age. Selma chalk, lower part. Mississippi, Lee County
(350). Alabama, Warrior River (353).
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Reophax sp.
Plate 1, figure 26
Reophax sp. Cushman and JB.IVIS Cushman Lab Foram. Re-
search Contr., vol. 4, p. 86, pl 12, fig. 2, 1928; U. S. Nat
Mus. Proc, vol 80, art. 14, p. 7, pl. 1, ﬁg. 13, 1932.

The peculiar form here figured is from Trinidad.- The
chambers are somewhat irregularly globular, and the
test itself, so far as the figured specimen shows, is some-
what irregular. Owing to the rarity of this form and
the rather poor material, no attempt has been made to
determine 1t specifically.

Upper Cretaceous. Pit at Lizard Spuugs, near Guayaguayare,
southeastern Trinidad.

Genus HORMOSINA H. B. Brady, 1879
Hormosina globulifera H. B. Brady

Plate 1, figure 27 )
Hormosina globulifera H. B. Brady, Quart. Jour. Micr. Sci., new
ser., vol. 19, p. 60, pl. 4, figs. 4, 5, 1879; Challenger Rept.,
Zoology, vol. 9, p. 326, pl. 39, figs. 1-6, 1884.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 86, pl. 12, fig. 3, 1928; U. S. Nat. Mus.
Proc., vol. 80 art. 14, p. 7 pl. 1, ﬁg 14, 1932.
Renz, 8th Am. Sci. Congress Proc p. 529 (hst,), 1942,

Numerous specimens in the material from Trinidad
represent & form that is usually collapsed and more or
less distorted. A few of the specimens, however, seem
to have escaped great deformation, and these very
strongly resemble Hormosina globulifera H. B. Brady,
which 1s found living in deep water in this same general
region. The wall of the fossils consists of very fine
arenaceous material with much cement, as in Recent
specimens. It may be quite possible that some of the
megalospheric forms with a single chamber, similar to
those found in any large series of Recent material, may
have already been noted under Pelosina complanata.
This is one of the species that show the close relation-
ships of the Upper Cretaceous material of Trinidad with
the Recent forms now found living in comparatively
deep water in that same general region.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguaymc
goutheastern Trinidad; and from boulders in conglom-
erate on “Bon Accord” estate, %4 mile from Pointe-a-
Pierre Railroad Station, San Fermmdo, Trinidad.

Genus NODELLUM Rhumbler, 1913
Nodellum velascoense (Cushman) Cushman and Jarvis

Plate 1, figures 28-31
Nodosinella velascoensis Cushman, Am. Assoc. Petroleum Geolo-
gists Bull,, .vol. 10, p. 583, pl. 20, fig. 9, 1926.
White, Jour. Paleontology, vol. 2, p. 309, pl 41, fig. 15, 1928.
Nodellum velascoense Cushman and Jalws, U. S. Nat. Mus. PIOC,
vol. 80, art. 14, p. 8, pl. 1, figs. 15-17, 1932.

Test elongate, consisting of several chambers of a
pyriform shape tapering slightly toward the apertural
end, slightly overlapping; sutures distinct, depressed;
wall transparent, smooth, chitinous.

This species has already been recorded from the
Velasco shale of Mexico, where it occurs in some abund-
ance. It is also very abundant in the Hobson clay of
Trinidad. While it is usually distorted, as in Mexico,
specimens are so abundant that a certain proportion of
them may be found that show the normal form of the
species. The proloculum is always longer than broad,
and somewhat pear-shaped. The following chambers in
the megalospheric form increase very little if at all in
diameter, while in the microspheric form they are much
more numerous and increase rapidly in size as added.
The wall seems to be alimost entirely chitinous and nearly

transparent, accounting for the fact that specimens are
usually very much distorted. The other species of this
genus are characteristic of compara’mvely deep water of
the present oceans. .

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad; Calex C well, 116 feet near
Lizard Springs, Trinidad. . .

Hobson clay. San Fernando, Trinidad.

Velasco shale. Hacienda el Limon, Mexico.

Family AMMODISCIDAE
Subfamily AMMODISCINAE
Genus AMMODISCUS Reuss, 1861
Ammodiscus glabratus Cushman and Jarvis

Plate 1, figure 32 '
Ammodiscus glabratus Cushman and Jarvis, Cushman Lab. Foram.
Research Contr., vol. 4, p. 86, pl. 12, figs. 6a, b, 1928;
U. S. Nat. Mus. Proc., vol. 80, art. 14, p. 8, pl. 2,

fig. 1, 1932.

Renz, 8th Am. Sci. Congress Proc., pp. 528, 529 (lists), 1942,

Test planispiral, much compressed, concave on both
sides, periphery broadly curved; tubular chamber very
gradually and uniformly increasing in size with succeed-
ing coils; wall thin, composed almost entirely of cement,
of a brownish color, very smooth and polished; aperture
semicircular, at the end of the tubular chamber.

This species was originally described from Trinidad.
The material of the test is almost entirely pure cement,
although with a considerable magnification fragmentary
material of small size can be seen.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.
Hobson clay. San Fernando, Trinidad.

Ammodiscus pennyi Cushman and Jarvis
Plate 1, figures 33, 34
Ammodiscus pennyi Cushman and Jarvxs, Cushman Lab. Foram.
Research Contr., vol. 4, p. 37, pl. 12, figs. 4, 5, 1928; U.
S. Nat. Mus. Ploc v,ol. 80, art. 14, p. 9, pl. 2, figs. 2,3
1932.

Test planispiral, comparatively large, periphery broad-
ly rounded, of a few coils, the tubular chamber increasing
gradually in diameter; suture deep and distinct; wall
thick, conspicuously arenaceous but with fairly smooth
finish; aperture semicircular, at the end of the tube. -

This is one of the largest species of the genus and is
represented by both megalospheric and microspherie speci-
mens. In contrast to the preceding species; A. glabratus,
the wall is very thick and has much arenaceous material.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad; Calex C well, 720 feet, Lizard
Springs, Trinidad.

Velasco shale. Well samples, Hacienda el Limon, Mexico.

Colon shale. Near top of shale, Quebrada Honda, Venezuela.

Navarro age. Corsicana marl. Texas, Caldwell County (44).

Ammodiscus cretaceus (Reuss) Cushman

Plate 1, figure 35
Operculina cretacea Reuss, Versteinerungen bshm. Kreideforma-
tion, pt. 1, p. 35, pl. 13, figs. 64, 65, 1845.
Comuspira cretacea Reuss, Akad. Wiss. Wien, Math.-naturwiss.
, Sitzungsber., vol. 40, p. 177, pl. 1, fig. 1, 1860; idem,
vol 46, pt. 1, 1862 p. 34 pl- 1, ﬁgs 10&, b (not 11, 12),
1863; 1dem vol. 52, pt. 1, p. 459 1865; Palaeontographlca,
vol. 20 pt. 2, 1872—75 p. 117 (1874)
Burrows, Sherborn and Balley, Royal Micr. Soc. Jour., p.
552, pl. 8, figs. 5, 6, 1890
Chapman, 1dem, p. 574 pl. 9, figs. 11a, b, 1891. .
Pelréngesr, K. bshm. Gesell Wiss. Prag Sltzungsber, p. 37,
Matouschek, Lotos, vol. 43, p. 125, 1895.
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Schacko, Archiv Ver. Freunde Naturgeschichte Mecklen-
burg, Jahrg. 50, pp. 156 (list), 159, pl,, fig. 2, 1896.

Egger, K, bayer Akad. Wiss,, Math. -naturh Abt., Abh.
KI. 2, vol. 21, pt. 1, p. 18, p] 22, figs. 1, 2, 1899.

Franke, Naturh. Ver. preuss, Rheinlande u. Westfalens

Vehr., 69 Jahrg., vol. 59, 1912, p. 259 (1913); Greifswald
Umv Geol -pa]aeont Inst ‘Abh, vol. 6, p. 7, pl. 1,
fig. 5 1925.

Cushman, Am. Assoc. Petroleum Geologists Bull., vol. 10,
p. 608, pl. 21, figs. 3a, b, 1926; Cushman Lab. Foram.
Research Contr., vol. 2, pt. 1, p. 24, pl. 3, fig. 3, 1926;
Royal Soc. Canada Trans, 3rd ser, vol. 21, Sec. 4, p.
132, pl. 1, fig. 12, 1927. :

Franke, Preuss. geol. Landesanstalt Abh., new ser., vol
111, p. 16, pl. 1, fig. 22, 1928.

White, Jour. Paleontology, vol. 2, p. 188, pl. 27, fig. 9,
1928. .

Storm, Lotos, vol. 77, p. 56 (list), 1929.

Cushman, Tennessee Div. Geology Bull. 41, p. 24, pl. 2,

fig. 7, 1931.
‘Sandidge, Jour. Paleontology, vol 6, p. 271, pl. 41, fig. 22
1932.

Ammodiscus cretacea (Reuss) Cushman, Cushman Lab. Fomm.
Research Contr., vol. 10, p. 45, 1934.
Loetterle, Nebraski Geol. Survey Bull.,
p. 56, pl. 10, fig. 1, 1937.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 19, p. 51, pl. 9, fig. 1, 1943.
Cushman, idem, vol. 20, p. 2, pl. 1, fig. 2, 1944,
Cornuspira imvolvens W. Berry (not Reuss), in Berry and Kelley,
. S. Nat. Mus. Proc., vol. 76, art. 19, p. 15, pl. 1, fig
15, 1929.

2d -ser., Bull. 12

Test planispiral, closely coiled, slightly involute, cham-
ber increasing gradually and uniformly in size as added,
with many coils, often with distinet radial creases or
constrictions and frequently distorted in fossilization;
suture distinct, depressed; wall very finely arenaceous,
with much cement, noncalcareous, smooth, usually white
and fairly thick; aperture formed by the open end of
the tube. Diameter averaging about 1.00 mm.

In Europe this species is recorded from the Lower
Cretaceous Gault to the Upper Cretaceous Senonian but
apparently is most characteristic of the Turonian and
lower Senonian. Material is at hand from various
localities, but all the specimens show a rather uniform
character. It apparently has a wide range in the Amer-
ican Upper Cretaceous

Upper Cretaceous. Canora Well, at 485-520 feet, sec. 25, T. 30.
R. IV W: of 2d meridian, Saskatchewan, Canada; and
Pelican Rapids Well, sec. 6, T. 79, R. XVII W. of 4th
meridian, Alberta, Canada.

Riding Mountain beds. On Assiniboine River, south of Millwood,

. . Manitoba, Canada.

Mendez shale.

State of San Luis Potosi, and all but the first two in
Hagienda el Limon: 10 km. south of Rancho Nuevo;
5 km. southeast of Guerrero; near Coco; 1 mile southeast
of Taninul Tunnel; north of Las Palmas; river bank.
Guerrero; near Huiches; near km. post 578, San Luis
Potos1—Tamplco Railroad; and hill 2 km south 50° east
of Huiches.

Navarro age.

Corsicana marl. Texas,
County (30, 31).
Ripley formation. Tennessee, Henderson County (96).

Taylor age.

Upper part of Taylor ma.rl

Pecan Gap chalk member of Taylor marl.
(166).

Annona chalk. - Texas, Bowie County (189).

Lower part of Taylor marl. Texas, Dallas County (224); Bell

County (245). .
Lower part of Pierre shale. South of Lynch, Nebr.
Austin chalk, Gober tongue. Texas, Fannin County (280) ; Lamar

County (282, 283). |

Navarro County (26); Limestone

Texas, Bexar County (158).
Texas, Delta County

The following Mexican localities are all in the |

Genus AMMODISCOIDES Cushman, 1909
Ammodiscoides turbinatus Cushman
Plate 1, figures 36, 37
Ammodiscoides turbinatus Cushman, U. S. Nat. Mus. Proc., vol.
36, p. 424, pl. 33, figs. 1-6, 1909
Rhumble1 E]gebmsse der PIankton—Expedltlon der Hum-
BOIfigt St]ftung, Foraminiferen, pt. 2, p. 388, text figs. 124a,
13.
Cushman, U. S. Nat. Mus. Bull. 104, pt. 1, p.. 98, pl. 36,
figs. 3-6; pl. 37, 1918.
Cushman and Jarvis, U. S.'Nat. Mus. Proc.,

vol. 80, art.
l4p9pl2ﬁgs451932

Test in the microspheric form with a proloculum, fol-
lowed by a long, coiled, undivided, tubular chamber, in
the young stage f01m1ng a hollow cone, after which
the whorls are nearly in one plane, gladually increasing
in diameter toward the periphery, which is rounded or
somewhat flattened; megalospheric form in many speci-
mens without the ea11y conical portion; wall of fine
sand grains, smoothly and firmly cemented, the surface
smooth.

This species was originally deseribed from Recent
material from the Gulf of Mexico and has a fairly wide
distribution in the western tropical Atlantic. The Cre-
taceous material from Trinidad is identical with the
Recent form, and if it were not for the differences due
to fossilization it would be very difficult to tell the two
apart.

The microspheric form is easily distinguished from
the preceding genus by having a low cone on one side
in the center and on the opposite side a distinct depres-
sion, the succeeding coils following in neally a single
plane.

Pit at Lizard Springs, near Guayaguayare,
well, 116 feet, near

Upper Cretaceous.
southeastern Trinidad; Calex C
Lizard Springs, Trinidad.

Genus GLOMOSPIRA Rzehak, 1888
Glomospira gordialis (Jones and Parker) Cushman
Plate 1, figures 3840
Trochammina -squamate Jones and Parker, var. gordialis Jones
+ and Parker, Quart. Jour. Geol. Soc., vol. 16, p. 304, 1860.
Parker and Jones, Philosophical Tlans vol. 155 p- 408 pl.
.15, fig. 32, 1865.
Glomos;m;ra gordialts Cushman, U. S. Nat Mus. Bull. 104, pt. 1,
p. 99, pl. 36, figs. 7-9, 1918,
White, JOHI Pa]eontology, vol. 2, p. 187, pl. 27, fig. 8, 1928.
Cushman and Jarvis, Cushman  Lab. Foram. Research
Contr., vol. 4, p. 87, pl. 12, figs. 7, 8, 1928; U. S. Nat.
Mus. Proc., vol. 80, art. 14, p. 9, pl. 2, ﬁgs. 6, 7, 1932.
Renz, 8th Am. Sci. Congress Proc., p. 528 (list), 1942,

Test composed of a subglobular proloculum and a long,
undivided tubular second chamber, the early turns plani-
spiral or 1r1egular the later turns in constantly shifting
planes, the coils increasing somewhat in size as added;
wall very finely arenaceous, with a very large percentage
of cement, giving a smooth appearance to the exterior
of the test,

This species may be distinguished from the following
in that the coils are in planes that never change greatly
from a planispiral type of growth, whereas the following
species has the coils arranged in an entirely different
manner, giving a more or less globular shape to the test.
The fossil specimens from Trinidad and Mexico are very
similar indeed to Recent ones. Somewhat similar speci-
mens also occur in Texas material but may not be 1den—
tical.
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Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
goutheastern Trinidad.

Hobson Clay. San Fernando, Trinidad.

Velasco shale. Hacienda el Limon, Mexico.

Taylor marl, upper part. Texas, Delta County (114).

Austin chalk. Texas, Dallas County (310).

Glomospira charoides (Jones and Parker) Cushman var.
corona Cushman and Jarvis
Plate 2, figures 1-3
Glomospira charoides (Jones and Parker) Cushman var. corona
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 89, pl. 12, figs. 9-11, 1928; U. S. Nat.
Mus. Proc., vol. 80, art. 14, p. 10, pl. 2, figs. 8-10, 1932.
Renz, 8th Am. Sci. Congress Proc., pp. 528, 529 (lists), 1942.
Glomospira charotdes White, Jour. Paleontology, vol. 2, p. 187, pl.
27, fig. 8, 1928.

Variety differing from the typical form in having the
irregularly coiled later portion in a sort of irregular crown

at the end of the test instead of coiling about the whole

test, as in the typical form.

The types of this variety are from the Cretaceous of
Lizard Springs, Trinidad. It is the form figured by
White (Jour. Paleontology, vol. 2, pl. 27, fig. 7, 1928)
from the Velasco shale of Mexico. Recent specimens
seen, as well as those figured, have the later portion coil-
ing in the long axis of the test after the spiral is-com-
pleted.

Upper Cretaceous.
southeastern Trinidad; Calex C
Lizard Springs, Trinidad.

Hobson clay. San Fernando, Trinidad.

Velasco shale. Near Vclnsco, Hacienda el Limon, Mexico.

Riding Mountain beds. On Assiniboine River, south of Millwood,
Manitoba, Canada.

Pit at Lizard Springs, near Guayaguayarc
well, 116 feet, nea

Genus LITUOTUBA Rhumbler, 1895
Lituotuba lituiformis (H. B. Brady) Rhumbler
Plate 2, figures 4, 5
Trochammina Litusformis H. B. Blady, Quart. Jour. Micr. Sci.,
vol. 19, p. 59, pl. 5, fig. 16, 1879.
Lituotuba Lbl,mfonms Rhumblel, K. Gesell. Wiss. Gottingen
Nachr,, vol. 1, p. 84, 1895; Archiv Protistenkunde, vol
3, p. 279, text figs. 128a, b, 1903.
Cushman, U. §. Nat. Mus. Bull. 71, pt. 1, p. 114, text fig.
175, 1910.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 90, pl. 12, figs. 15a, b, 1928; U. S. Nat
Mus. Proc., vol. 80, art. 14, p. 10, pl. 2, figs. lla., b, 1932.
Ammodiscus pleurotomariotdes Cushman, Am. Assoc. Petroleum
Geologists Bull,, vol. 10, p. 582, pl. 15, figs. 3a—c, 1926.

Test composed of a proloculum and long, tubular
second chamber closely coiled in varying planes, finally
becoming uncoiled in the adult; wall arenaceous, con-
sisting of abundant sand grains but with -a large propor-
tion of cement, giving it a fairly smooth exterior.

The only record in the present material for this species

is from- the Cretaceous of Trinidad. Franke has de-
scribed a somewhat similar species from the Upper Cre-
taceous of Germany. A study of further material when
it can be obtained should be made in order to determine
whether or not these American and European Cretaceous

forms are identical, or whether they may not represent a

distinct Cretaceous species that may be separated from
the Recent, one.

The material from the Velasco shale of the Tampico
Embayment region referred to Ammodicus plewrotomari-
otdes Chapman is apparently related to Lituotuba litui-
formis.

Upper Cretaceous. Lizard Springs, near Guayaguayare, south-

eastern Trinidad. . .
Velasco shale. Hacienda el Limon, Mexico.

Genus AMMOLAGENA Eimer and Fickert, 1899
Ammolagena clavata (Jones and Parker)
Eimer and Fickert
Plate 2, figure 6
Trochammina wrregularis var. clavata Jones and Parker, Quart
Jour. Geol. Soc., vol. 16, p. 304, 1860.
Webbina clavata H. B. Brady, Royal Soc. Edinburgh Proc., vol.
11, p. 711, 1882; Challenger Rept., Zoology, vol. 9, p. 349,
pl. 41, ﬁgs 12—16 1884.
Ammolagena clavata Eimer and Fickert, Zeitschr. Wiss. ZOO]Ogl(—)
vol. 65, p. 673, 1899.
Cushman, U. S. Nat. Mus. Bull. 71, pt. 1, p. 68, text figs.
86-89, 1910. ,
Cushman and Jarvis, Cushman Lab. Foram.' Research
Contr., vol. 4, p. 80, pl. 12, fig. 14, 1928; U. S. Nat.
Mus. Proc., vol. 80, art. 14, p. 11, pl. 2, fig. 12, 1932

Test composed of a large proloculum and long, tubular
second chamber not coiling about the proloculum but
both chambers attached to other objects; wall finely
arenaceous, with much cemeént, smoothly finished.

The only record for this species in the present material
is from the Upper Cretaceous of Trinidad. Both micro-
spheric and megalospheric forms were found, agreeing
very closely with Recent material in all their characters.
Specimens were found attached to Ammodiscus pennyz,
Glomospira gordialis, and Hyperammina elongata.
These show that the same general relationship of these
genera has been kept from the Upper Cretaceous to the
present time, for in the present oceans Ammolagena
clavata is very often found attached to these same
genera and to others of the arenaceous group, as well as
to some of the flattened calcareous forms.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Hobson clay. San Fernando, Trinidad.

" Family LITUOLIDAE
Subfamily HAPLOPHRAGMININAE
.Genus TROCHAMMINOIDES Cushman, 1910
Trochamminoides velascoensis Cushman
Plate 2, figures 7, 8
Trochamminoides velascoensis Cushman, Am. Assoc. Petroleum
Geologists Bull,, vol. 10, p. 583, pl. 15, figs. 2a, b, 1926.

Test closely coiled, compressed, slightly inequilateral,
periphery rounded; chambers about 8 in the last-formed
coil, slightly more overlapping on the ventral side than
on the dorsal, slightly inflated, giving the periphery a
lobulated appearance; sutures fairly distinct, especially
in the last-formed coil, slightly depressed; wall slightly
arenaceous but rather smoothly finished; aperture ob-
scured, near the periphery. Diameter 0.50 mm., thick-.
ness 0.12 mm. '

This species was described from the Velasco shale of
Mexico‘and has not been observed elsewhere in the Upper
Cretaceous. The chambers are somewhat broader on the
ventral side, which may be due in part to the conditions

. of fossilization.

Velasco shale. Hacienda el Limon, Mexico.

Genus HAPLOPHRAGMOIDES Cushman, 1910
Haplophragmoides calcula Cushman and Waters
Plate 2, figures 11, 12
Haplophragmoides calcule Cushman and Waters, Cushman Lab.

Foram. Research Contr., vol. 2, pt. 4, p. 83, pl. 10, figs.
5a, b, 1927,

Cushman Royal Soc. Canada Trans, 3rd ser,,
4, p. 129, pl. 1, fig. 3, 1927.

Test closely coiled, planispiral, very strongly com-
pressed, periphery sometlmes slightly lobulate; chambers
and sutures usually indistinct; wall very coa,rsely arena-

vol. 21, sec.

\
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ceous, roughly finished on the exterior in spite of the
-considerable amount of cement; color usually dark
greenish-black. Length up to 1.25 mm., thickness 0.30
mm,

This species was originally described from the upper

part of the Navarro group, where it is fairly common.
Specimens of very similar character are found in the
upper part of the Taylor and less typical ones extend
into the Austin. These may be the young stages of an
Ammobaculites.

Navarro age.
Kemp clay. Texas, Navarro County (3) Travis County (13
Corsicana marl. Texas, Hunt - County (24); Travis County
(34); Caldwell County (44).
-Prairie Bluff chalk. Mississippi, Chickasaw County (85, 86).
Nacatoch sand. Arkansas, Lonoke County (77). |
Taylor marl.
Upper part.
(136) ;
Pecan Gap chalk member.
Rockwall County (175).
Wolfe City sand member. Texas, Hunt County (184).
Lower part. Texas, Red River County (199) ; Collin County
(207, 212); Dallas County (222, 223); Kaufman County
. (228, 229).
Austin age.
Austin chalk. Texas, Grayson County (291, 335).
Bonham clay. Texas, Lamar County (327).

Texas, Rockwall County (124); Limestone County
Bexar County (163).
Texas, Kaufman- County (173);

Haplophragmoides coronata’ (H. B. Brady) Cushman
Plate 2, figures 20-22
Trochammina coronata H. B. Brady, Quart. Jour. Micr. Sci., vol.
19, p. 58, pl. 5, fig. 15, 1879; Challenger Rept., Zoology,
vol. 9, p. 340, pl. 40, figs. 10-12, 1884.

Haplophragmotdes coronata Cushman, U. S. Nat. Mus. Bull. 71, |

pt. 1, p. 99, text figs. 145-147, 1910.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 90, pl. 12, fig. 17, 1928; U. S. Nat. Mus
Proc., vol. 80, art. 14, p. 11, pl. 2, figs. 13-15, 1932.
Renz, 8th Am. Sci. Congress Proc., pp. 528, 529 (lists), 1942.
Trochamminoides wrregularis White, Jour. Paleontology, vol. 2,
p. 307, pl. 42, fig. 1, 1928.
Trochamminoides proteus White (not Karrer), idem, vol. 2, p
308, pl. 42, fig. 2, 1928.

The Cretaceous specimens, though most of them are
distorted and collapsed, have the general characters of
the Recent species, which occurs at many places abund-
antly in the present ocean in this same general region.
The color of the Recent and Cretaceous forms is usually
very similar. It is somewhat difficult to distinguish this
species from Trochammina globigeriniformis, noted later,
because of the distortion that takes place in fossilization.
Some very queerly shaped specimens result. The speci-
mens described by White as T. irregularis and T. proteus
are probably distorted forms of this species, the first
being probably the megalospheric form and the second
the microspheric form. These may, however, be much
distorted forms of T. globigeriniformis, but without
seeing the original specimens it is difficult to determine
this, even if it might then be possible. The distortion
produced is often so great as to obliterate very largely
the original form.

Upper Cretaceous. Pit at Lizard Sprmgs near Guayaguayare,
southeastern Trinidad.

Hobson clay. San Fernando, Trlmdad.

Tarouba formation (upper part). Southern Trinidad.

Chaudiére shale. Central Range, Trinidad.

Haplophragmoides eggeri Cushman
. Plate 2, figures 9, 10
'H aplophragmozdes fontmense Egger (not Terquem), Naturwiss.
Ver. Regensburg Ber.,, vol. 12, 1907-9, p. 10, p]
16-18 (1910).

from Canada.
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Haplophragmoides eggeri Cushman, Am. Assoc. Petroleum Geolo-
gists Bull.,, vol. 10, p. 583, pl. 15, figs: 1a, b, 1926.
~ Cushman and Ja.rv1s, U. S. Nat. Mus. Proc vol. 80, art.
14, p. 12, pl. 3, figs. 2a, b, 1932.
Cushman and Todd Cushman Lab. Foram. Research Contr.,
vol. 19, p. 51, pl. 9 fig. 2, 1943.
Haplophragmozdes of. subglobosum (G. O. Sars) Cushman and
‘Jarvis, Cushman Lab. Foram. Research Contr., vol. 4, p.
91, pl. 12, figs. 13a, b, 1928.

The specimens of this species are usually more or less
distorted by fossilization and assume various shapes.
There are usually but few chambers, 6 or 7 in the last-
formed coil, of fairly uniform size and shape, increasing
slightly as added. The wall is roughened, and the

sutures are sometimes distinct but in many specimens
| more or less obscured. Such specimens occur in the

Cretaceous of Trinidad and have also been described
from the Velasco shale of Mexico. A few specimens
from the Navarro beds of the Gulf Coastal Plain of the
United States are very similar, others from the Taylor
less so.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.
Velasco shale. Hacienda el Limon, Mexico.
Navarro age.
Corsicana marl. Texas, Limestone County (30).
Prairie Bluff chalk. Mississippi, Chickasaw County (87).
Taylor age. Annona chalk. Texas, .Red River County (1947).

Haplophragmoides glabra Cushman and Waters
Plate 2, figures 16, 17
Haplophragmoides glabra Cushman and Waters, Cushman Lab.
Foram. Research Contr.,, vol. 2, pt. 4, p. 83, pl. 10, figs.
6a, b, 1927.
Cushman, Royal Soc. Canada Trans,, 3d ser.,, vol. 21, sec.
4, p. 129, pl. 1, fig.. 4, 1927,

Test closely coiled, planispiral, somewhat compressed,
umbilicate, periphery rounded; chambers fairly distinct,
9 to 10 in the last-formed coil in the adult, rounded;
sutures slightly curved, slightly depressed; wall finely
arenaceous, smoothly finished; color dark gray. Diam-
eter up to 0.55 mm., thickness 0.12-0.18 mm.

This species seems to be characteristic of the upper
part of the Navarro group. It is found in well samples

Navarro age.
Kemp clay. Texas, Kaufman County (2); Navarro County
(7); Travis County (13, 15).
Corsicana marl. Texas, ‘Caldwell County (44); Hunt County

(24).
Nacatoch sand. Arkansas, White County (76); Lonoke County

(77). .
Upper Cretaceous. Rush Lake well, sec. 30, T. 19, R. XI W
of 3d meridian, Saskatchewan, Canada.

Haplophragmoides rugosa Cushman and Waters
R Plate 2, figures 18, 19
Haplophragmoides rugosa Cushman and Waters, Cushman Lab.
Foram. Research Contr,, vol. 2, pt. 4, p. 83, pl. 10, figs.
4a, b, 1927.

Cushman, Royal Soe. Canada Trans., 3d ser., vol. 21, sec.
4, p. 128, pl. 1, fig. 2, 1927; Tennessee Div. Geology Bull.
41 p. 17 pl. l ﬁgs. 3a, b 1931; Cushman Lab. Foram.
Research Speclal Pub. 5, pl 4, ﬁg 27, 1933.

Cushman and Deaderick, Jour. Paleontology, vol. 18, p.
328, pl. 50, fig. 1, 1944,

Test closely coiled, planispiral, only slightly com-
pressed, deeply umbilicate, periphery broadly rounded;
chambers 5 to 7 in the last-formed coil, subspherical;
sutures slightly depressed, radial; wall coarsely arena-
ceous, of coarse but rather neatly fitted angular sand
grains, usually dark colored. Diameter 0.50 to 0.60 mm.
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The species is widely distributed, but most of the
specimens at hand are from the Navarro group. Very
similar specimens occur occasionally in the upper part of
the Taylor formation.

Navarro age. :
Arkadelphia marl. Arkansas, Hempstead County (70, 72).
Prairie Bluff chalk. Alabama Wilcox County (100).
Well AD-1 of Sun Oil Co,, 840 feet in core, east of Richland,
Navarro County, Tex.
Taylor age.
Upper part of Taylor marl. Texas, Rockwall County (124).
Selma chalk (middle part). Tennessee, Hardin County (225).
Mississippi, Alcorn County (257).
Marlbrook marl.  Arkansas, Howard County;
County.

Hempstead

Haplophragmoides ¢xcavata Cushman and Waters
Plate 2, figures 13-15
Haplophragmoides excavata Cushman and Waters, Cushman Lab.
Foram. Research Contr., vol. 2, pt. 4, p. 82, pl.. 10, figs
3a, b, 1927,
Cushman, Royal Soc. Canada Trans. 3d ser., vol. 21, sec.
- 4, p. 128, pl. 1, fig. 1, 1927.
Cushman and Jarvis, U. S. Nat. Mus. Proc., vol. 80, art.
14, p. 12, pl. 3, fig. 1, 1932.
Cushman and Hedberg, Cushman Lab. Foram. Research
. Contr, vol. 17, p. 82, pl. 21, figs. 1a, b, 1941, :
Haplophragmoirdes sp. Cushman and Jarvis, Cushman Lab.
Foram. Research Contr., vol. 4, p. 91, pl. 12, fig. 16, 1928.

Test closely coiled, planispiral, compressed, periphery
subacute; chambers distinct, 10 in the last-formed coil
in the adult the borders of each chamber distinctly
thickened, central portion depressed; sutures straight,
radial, not usually distinct; wall finely arenaceous, with
a relatively small amount of cement, smoothly finished;
color usually light gray. Diameter usually about 1.00
mm., thickness 0.20 to 0.40 mm.

This species is most common in the Kemp clay member
of the Navarro of Texas. It ranges, however, into the
Taylor. Geographically the species has a wide distri-
bution, occurring in Trinidad, Colombia, Texas, Ar-
kansas, Mississippi, and western Canada.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare
southeastern Trinidad; 720 feet in well at same locality.
Santander del Norte, Colombia. .

Navarro age.

Kemp (clggr. Texas, Travis County (13-17) ; Guadalupe County

19).
Corsicsz.ni\.) marl. Texas, Caldwell County (44); Hunt County
24). .

Arkadelphia marl. Arkansas, Hempstead County (73). -

Nacatoch sand. Arkansas, Lonoke County (77).

Neylandville marl. Texas, Hunt County (56).

Talyor age.

Wolfe (Clst‘g; sand member of Taylor marl. Texas, Hunt County
Selma chalk (middle part). Mississippi, Lee County (268).
Lower part of Taylor marl. Texas, Fannin County (204);

Collin County (207, 215); Ellis County (232, 233, 235);

Hill County (237).

In well samples as follows: Misty Hills well, sec. 29,
T. 32, R. IV W. of 4th meridian, Alberta; Canora well,
sec. 25, T. 30, R. IV W. of 2d meridian, Saskatchewan;
and Pelican Rapids well, sec. 6, T. 79, R. XVII W. of
4th meridian, Alberta.

Canada.

Haplophragmoides gigas Cushman
Plate 3, figure 2
Haplophragmoides gigas Cushman, Royal Soc. Canada Trans., 3d
ser., vol. 21, sec. 4, p. 129, pl. 1, fig. 5, 1927. )

Test large, planispiral, compressed; chambers about
10 with a tendency toward an umbilical lobe, umbilical
area showing the inner ends of the chambers of the
preceding coil; sutures somewhat sigmoid, slightly de-
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pressed; wall thin, composed largely of cement with a
small proportion of arenaceous material, smooth; aper-
ture peripheral, at the base of the apertural face, with a
slight lip. Diameter up to 2.25 mm.

The types of this species are from the Upper Creta-
ceous of Canada, British Petroleum well No. 3 at 1,921
to 1,929 feet, sec. 29, T. 45, R. VI W. of 4th meridia,n,
Alberta. It also occurred at Rush Lake, Saskatchewan,
Muddy Lake, Misty Hills, Adberta; and in British
Petroleum well No. 3 at 2,044 to 2,054 feet and at 2,080
to 2,086 feet. It is fairly common in this area and may
represent a local species. Its large size and distinct
characters, although often distorted in fossilization,
should make it a good index fossil. It has not been
recorded from the Gulf coastal region of the United
States.

Haplophragmoides fraseri Wickenden
Plate 3, figure 1
Haplophragmotides fraseri Wickenden, Royal Soc. Canada Trans.,
3d ser., vol. 26, sec. 4, p. 86, pl. 1, figs. 2a, b, 1932,

Test planispiral, umbilicate, not completely involute, each coil
overlapping only the previous one; periphery broad and well
rounded; chambers distinct, 9 or 10 in the last-formed coil;
sutures slightly curved, nearly radial, slightly depressed; wall
composed of a few rather fine, angular grains of arenaceous
material and much cement, smooth; aperture a low arch a little
to one side of the plane of coiling at the base of the apertural
face of the last-formed chamber; colour white to yellowish.
Diameter about 0.3 mm.; thickness 0.13 mm.

Occurrence: Upper Cxetaceous, Bearpaw formation. Holotype
in collection of National Museum of Canada from exposures of
Bearpaw in bad lands east of Manyberries, sec. 14, T. 5, R. 5, W.
of 4th meridian. Specimens were also found in samples from
approximately a hundred feet above the base of the Bearpaw
on the Oldman River near Lethbridge; on the Saint Marys River,
sec. 7, T. 7, R. 21 W. of 4th meridian; and near the east end
of long exposure of Bearpaw on creek about a mile due north
of Lundbreck, Alberta.

Many specimens of this species are compressed when the
chambers have not been filled with mineral matter. Under such
circumstances they can be recognized by the transparency of the
test and the loose coiling.

The figured specimen is a paratype in our collection.
The wall of the test is thin and easily distorted. It has
not as yet been recorded from outside the Canadian area
from which it was described.

Haplophragmeoides kirki Wickenden
Plate 2, figure 23
Haplophragmotides kirki Wickenden, Royal Soc. Canada Trans,,
3d ser., sec. 4, p. 85, pl. 1, figs. la—c, 1932,

Test small, planispiral, close coiled; periphery fairly broad,
rather well rounded; chambers distinct, completely involute, four
or five in the last-formed coil; sutures distinet, straight, shightly

" depressed; walls smooth, of fine arenaceous material with much

cement; aperture a low arch, at the base of the apertural face
of the last-formed chamber; colour white to yellowish. Diameter
0.33 mm.; thickness about 020 mm.

Occurrence: Upper Cretaceous, Bearpaw shale, Alberta. Holo-
type in collection of the National Museum of Canada from
exposures of Bearpaw east of Manyberries, Alberta, sec. 14, T.
5, R. 5 W. of 4th meridian. Other specimens were found in
samples of Bearpaw from exposures on the Oldman River near
Lethbridge; on the Saint Marys River, sec. 7, T. 7, R. 21 west
of 4th meridian; and near the eastern end of the Bearpaw
exposure north of Lundbreck, Alberta. -

This species has also been found in the Riding Mountain beds
near Millwood, Manitoba, and in well samples from the Lea Park
and Pakowki in Alberta and Saskatchewan.

The figured specimen is a paratype in our collection.
The species has not yet been found in the Cretaceous of
the Coastal Plain region of the United States, but other
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species are common to the two regions and this specles
may later be found in Texas or adjacent areas.

~

Haplophragmoides flagleri Cushman and Hedberg
Plate 66, figure 1
Haplophmgmmdes flaglery Cushman and Hedberg, Cushman Lab.
Foram. Research Contr., vol. 17, p. 82, pl. 21, figs. 2a, b,
1941,

Test small, planispiral, mostly evolute, the sides.de-
pressed,- periphery broadly rounded, test characteristi-
cally found with chambers collapsed or flattened in a
plane at right angles to the axis of coiling; chambers
of the later portion distinet, 8-10 in the adult coil, those
of the earlier coils usually hidden under the accumulated
matrix, increasing gradually in size as added but of
rather uniform shape.throughout, sutures very slightly
if at all depressed ; wall very finely arenaceous with much
cement, smooth; aperture a low opening at the base of
‘the apertural face at the periphery: Diameter 0.45 mm.,
thickness 0.22 mm.

This species differs from H. glabre Cushman and
Waters in the much more evolute test, greatest thickness
near the periphery, which is bro’adly rounded. The
species is apparently confined to the lower zone of the
Colon formation, where it is common and constitutes a
good guide fossil.

The only record for this species is from the type local-
ity in the Upper Cretaceous, Colon formation, lower zone
at Quebrada Mito Juan, Department of Santander del
Norte, Colombia.

Génus CRIBROSTOMOIDES Cushman, 1910
Cribrostomoides trinitatensis Cushman and Jarvis
Plate 3, figure 3
Cribrostomoides trinitatensts Cushman and Jarvis, Cushman Lab.

Foram. Research Contr., vol 4, p. 91, pl. 12, figs. 12a, b,
1928; U. S. Nat. Mus. Proc., vol. 80, art. 14, p. 12, pl.
3, fig. 3, 1932. :

Renz, 8th Am. Sci. Congress Proc., p. 528 (list), 1942.

Test subglobular, closely coiled, completely involute,
periphery very broadly rounded; chambers 5 or 6, in-
flated, rather low; sutures distinct, very slightly de-
pressed; wall coarsely arenaceous but smoothly finished;
aperture consisting of a number of pores just above the
base of-the apertural face. Length 0.60 mm., breadth
0.50 mm., thickness 0.50 mmi.

This is a somewhat broader and more globular form
than the Recent species and is fairly abundant in Creta-
ceous material from Trinidad. The genus has apparently
not been recorded elsewhere in the Cretaceous, and no
other localities have so far yielded this species.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Genus AMMOBACULITES Cushman, 1910
Ammobaculites alexanderi Cushman
Plate 3, figure 4
Admmobaculites alexanderi Cushman, Cushman Lab. Foram. Re-
search Contr,, vol. 9, p. 51, pl. 5, figs. ba—c, 1933.

Test elongate, the sides nearly parallel in side view,
in peripheral view much compressed in the early stages
but becoming inflated toward the apertural end; cham-
bers of the early portion indistinet, composed of only
4 or 5 chambers in a coil, later ones uncoiled, increasing
rather rapidly in length as added; sutures not very dis-
tinct, very slightly depressed, those of the early portion
nearly radial and straight, later ones slightly curved;
wall arenaceous, composed largely of angular sand grains

with a comparatively small amount of cement, the sur-
face fairly smooth; aperture in the uncoiled portion small,
terminal, nearly circular. Length 0.40 to 0.50 mm.,
breadth 0.20 to 0.25 mm., thickness of the adult cham-

. bers 0.12 to 0.15 mm.

This species may be distinguished from most of the
others of the Upper Cretaceous by the very much com-
pressed early chambers and increasing diameter of the
later uncoiled ones. The only localities are from the
upper part of the Taylor marl.

Tay]or marl, upper part. Ellis

Texas, Lamar County (202);
County (231). .

Ammobaculites arenatus Cushman
Plate 3, figure 5
Ammobaculites arenata Cushman, Cushman Lab. Foram. Re-
search Contr.,, vol. 9, p. 50, pl. 5, fig. 4, 1933.

Test elongate, in the adult about twice as long as broad,
very much compressed; chambers and 'sutures very indis-
tinct, but young specimens show that in the early stages
chambers are. coiled and the later ones uncoiled; wall
coarsely arenaceous, somewhat roughened, composed of
angular flaky fragments with a considerable amount of
cement. Length of holotype 2.10 mm., breadth 1.00
mm., thickness 0.25 mm.

This is a very much compressed species, related some-
what to Haplophragmoides calcula Cushman and Waters
and also to Ammobaculites expansus Plummer, the latter
described from the Midway. A. arenatus has been found
only at the type locality in the upper part of the
Navarro group.

Navarro age. Arkadelphia marl.

Arkansas, Hempstead County
(72). .

Ammobaculites colombianus Cushman and Hedberg
: Plate 3, figure 6
Ammobaculites colombiana Cushman and Hedberg, Cushman
.~ Lab. Foram. Research Contr., vol. 6, p. 68, pl. 9,. figs.
4a, b, 1930; idem, vol. 17, p. 83, pl. 21, fig. 3, 1941. )

Test comparatively large, very much compressed, only
the last 2 or 3 chambers uncoiled, the remainder forming
a closely coiled, planispiral test; chambers fairly distinet,
numerous, 8 to 10 in the last-formed whorl of the coiled
portion, very slightly inflated in the adult; sutures fairly
distinet, slightly depressed; wall rather coarsely arena-
ceous, with considerable cement, and -rather smoothly
finished on the exterior; aperture elliptical, terminal in
the adult. Maximum length 1.10 mm., breadth 0.90 mm.

The only record for this fine, large species seems to be .
from the type locality in the Upper Cretaceous, Rio
Lebrija, Department of Santander, Colombia. :

Ammobaculites coprolithiformis (Schwager) Cushman
Plate 3, figures 7-9 .
Haplophragmium coprolithiforme Schwager, Benecke's Geogn.-
paleont. Beitréige, vol. 1, p. 654, pl. 34, fig. 3, 1868.
Ammobaculites coprolithiforme Cushman, Royal Soc. Canada
Trans., 3d ser., vol. 21, sec. 4, p. 130, pl. 1, figs. 6, 7, 1927,
Cushman and Jarvis, U, S. Nat. Mus. Proc., vol. 80, art.
14, p. 13, pl. 3, figs. 4, 5, 1932.
chkenden Jour. Paleonto]ogy, vol. 6, pt. 2, p. 204, pl. 29,
fig. 2, 1932.
Cu':hman Cushman Lab. Foram. Research Specml Pub.
5, pl. 5, fig. 10, 1933.
Cushman and Deaderlck Cushman Lab. Foram. Research
Contr., vol. 18, p. 51, pl 9, fig. 9, 1942; Jour. Paleontology,
* vol. 18, p. 328, pl. 50, fig. 2, 1944.

Test elongate, early portion closely coiled, later -cham-
bers rectilinear, of uniform width, generally circular in
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section; sutures distinet, depressed; wall arenaceous but
smoothly finished; aperture circular, terminal. Length
up to 1.50 mm,, blcadth 0.65 mm.

This species, ougma,lly described from the Cretaceous
of Europe, has already been recorded from the Upper
Cretaceous of western Canada. Identical specimens
occur in the Cretaceous of Trinidad, and the very striking
similarity of these may be seen by comparing the figures
of the specimens from the two regions. It is quite
probable that some of the European specimens referred
to Ammobaculites agglutinans may belong to Schwager’s
species. The figures seem to be very similar. Such
specimens occur from the Eagle Ford shale to the
Navarro group, and are all included here under the one
name. Further study of larger series from various parts
of the Cretaceous section may show these to be divisible
into several species.

Cretaceous. 720 feet in well at Lizard Springs, near

Guayaguayare, southeastern Trinidad. Western Canadu,

British Petroleum well No. 3, 2,044 to 2,054 feet, Alberta.

Hobson clay. San Fernando, Trinidad.

Velasco shale. Hacienda el Limon, Vera Cruz, Mexico.

Navarro age.
Corsicana marl.

(44).

Arkadelphia marl.
Selma chalk (upper part).

Taylor age.
Marlbrook mml
Annona chalk.
Ozan formation.

Austin age.
Brownstown marl. Arkansas, Sevier County.
Blossom sand. Texas, Fannin County (322).

Tagle Ford shale. Texas, Dallas County (363).

Upper

Texas, Travis County (34); Caldwell County

Arkansas Hempstead County (70, 72). .
Alabama, Marengo County (104).

Arkansas, Clark County; Hempstead County.
Texas, Red River County (194).
Arkansag Little River County (254).

Ammobaculites fragmentarius Cushman
Plate 3, figures 10-16 )
Ammobaculites fragmentaria Cushman Royal Soc. Canada Trans,,
3d ser., vol. 21, sec. 4, p. 130, pl 1, fig. 8, 1927; Tennessee
Div. Geology Bull. 41, p. 18, pl. 1 figs. 4a, b, "1931.
Cushman and Deadeuck, Jour, Paleontology, vol, 18, p. 329,
pl. 50, fig. 4, 1944,

Test large, compressed, early portion planispiral, later
and larger portion uniserial, rectilinear, with the sides
tapering; chambers distinet, gradually increasing in size
as added, greatest width of the test made by the last-
formed chamber;
coarse sand, in flat flakes, rather neatly cemented; aper-
ture elliptical, terminal. Length up to 1.50 mm.

This species was originally described from the Upper
Cretaceous of western Canada. The wall is usually of
a peculiar flaky character, which, with the tapering test
and the considerable number of uncoiled chambers, makes
it easily distinguishable from other species of the genus.
It occurs in Texas in the middle and lower parts of the
Taylor and at a single locality in the Austin chalk.

Upper Cretaceous. Western Canada, British Petroleum well No.
3, 1,806 to 1904 feet, sec. 29, T. 45, R. VI W. of 4th
meridian, Alberta.

Navarro age. Ripley formation.

Taylor age.

Marlbrook marl. Arkansas, Clark Couhty.

Pecan (G':;p chalk member of Taylor marl. Texas, Collin County
170).

Wolfe (Cistg; sand member of Taylor marl.
186).

Annona chalk. Texas, Red River County (192).

Lower part of Taylor marl. Texas, Ellis County (234).

Austin age. Bonham marl. Texas, Lamar County (329).

Tennessee, Benton County .(93).

Texas, Hunt County

sutures distinet, depressed; wall of
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Ammobaculites taylorensis Cushman and Waters
Plate 3, figure 21
Ammobaculites taylorensis Cushman and Waters, Cushman Lab.
Foram. Research Contr., vol. 5, p. 64, pl. 10, figs. 6a, b,
1929.
Cushman, Cushman -Lab. Foram. Research Special Pub. 5,
pl. 5, fig. 12, 1933.

Test large, compressed, early portion closely coiled,
completely involute, planispiral, composed of 4 or 5
chambers to each coil, later portion uncoiled, uniserial,
rapidly increasing in breadth; chambers distinct, the later
ones rapidly increasing in width as added; sutures dis-
tinet, slightly depressed, gently curved; wall coarsely
arenaceous, but smoothly finished, firmly cemented;
aperture in the adult terminal, elliptical, simple. Maxi-
mum length 1.25 mm., breadth 0.80 mm., thickness
0.25 mm.

This species was originally described from the Upper
Cretaceous Taylor marl in the Sun Oil Co.’s well Martin-

.dale D-10, Caldwell County, Tex., at 760 feet in core.

This is a rather striking species and should have a wider
range in the Taylor than is apparent from the present
records.

Ammobaculites subcretaceus Cushman and Alexander
Plate 3, figures 18-20
Ammobaculztes subcretacea Cushman and Alexander, Cushman
Lab. Foram. Research Contr., vol. 6, p. 6, pl. 2, figs. 9, 10,
© 1930.
Albé'égton, Jour. Paleontology, vol. 11, p. 20, pl. 4, figs. 3, 4,
1937. '

Test small, compressed, earlier portion closely coiled,
later 3 or 4 chambers uncoiled in a straight, linear series
only slightly increasing in diameter as added, the greatest
diameter of each chamber below the middle; sutures
indistinet in the coiled portions, slightly depressed in the
uncoiled portion; wall coarsely arenaceous, of angular,
clear grains with a small amount of light-gray cement,
surface somewhat roughened; aperture terminal, nar-
rowly elliptical. Length 0.70 to 0.80 mm., diameter of
coiled portion 0.35 to 0.45 mm., thickness 0.10 to 0.12 mm.

The types of this species were from the upper middle
Goodland formation at Lake Worth, near Fort Worth,
Tex.- Numerous specimens of a very much flattened
form in the Eagle Ford shale seem identical with the
types. The microspheric form is slightly evolute, but
the early stages of the megalospheric form are entirely
involute. The Ilater uncoiled chambers, however, are
very similar in form.

Eagle Ford shale. Texas, Ellis County (364). -

Ammobaculites texanus Cushman
Plate 3, figures 22, 23
Ammobaculites texana Cushm'm Cushman Lab. Foram. Resemch
Contr., vol. 9, p. 50, pl. 5, fig. 3, 1933.

Test large, compressed, periphery lobulated and
rounded, the umbilical region somewhat excavated and
the test becoming somewhat evolute in the adult; cham-
bers fairly distinct, especially in the adult, usually 5
or 6 in the coil in the younger stages, slightly more in
the adult before the uncoiling takes place, slightly in-
flated, especially in the later development; sutures indis-
tinet, very slightly depressed; wall very coarsely arena-
ceous, compressed, of rather large fragments with a
considerable proportion of cement, somewhat roughly
finished in the young stages, but becommg smoother in
the adult. Diameter of adult holotype 2.65 mm., thick-
ness 0.60 mm.
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The types of this species are from the Navarro, 3
feet below the base of the Exogyra-Gryphaea bed, San
Antonio road, 6 miles east of Castroville, Bexar County,
Tex. At this particular locality the species is fairly
common and well developed. It is one of the largest and

most striking species of this genus in the Upper Creta-
ceous of America and has not been found elsewhere.

Navarro age. Corsicana marl. Texas, Bexar County (46).

Ammobaculites stephensoni Cushman
Plate 3, figure 17
Ammobaculztes stephensont Cushman, Cushman Lab. Foram. Re-
~ search Contr.,, vol. 9, p. 49, pl. 5, figs. 2a, b, 1933; idem,
vol. 20, p. 2, pl. 1, ﬁg. 3, 1944.
Cushman and Deaderick, Jour.
329, pl. 50, fig. 3, 1944,

Test very much compressed, the earlier portion closely
coiled and somewhat involute, later portion uncoiled,
periphery rounded; chambers rather indistinct, com-
paratively few, 4 or 5 in a coil; sutures indistinct, nearly
straight; wall rather coarsely arenaceous but with a
large proportion of cement and with fairly smooth finish.
Length of holotype 0.80 mm., breadth 0.50 mm., thick-
ness 0.20 mm,

The types of this species are from the Taylor marl,
main Chilton road 14 miles south by west of Waco,
McLennan County, Tex.

The species also occurs rather widely distributed in
beds of Taylor age, including the upper part of the
Taylor marl, Wolfe City sand member, Pecan Gap chalk
member, Annona chalk, and lower part of the Taylor
marl. There are also specimens that seem to be similar
from the Bonham marl, as well as one or two specimens
from the Eagle Ford shale.

These specimens all seem to have a general similarity,
but the number of specimens at any one station is not
great, and more than one form may possibly be -repre-
sented by the series.

Paleontology, vol. 18, p.

Taylor age.

Upper part of Taylor marl. Texas, Travis County (145);
Guadalupe County (151); Bexar County (154, 161, 162).

Marlbrook marl. Arkansas, Clark County; Hempstead County.

Pecan Gap chalk member of Taylor marl. Texas, Collin County
(171) ; Delta County (166).

Wolfe City sand member of Taylor marl.
(184, 186).

Annona chalk. Texas, Red River County (192 193).

Lower part of Taylor ‘marl. Texas, Dallas County (218); Ellis
County (231, 233); McLennan County (243); Travis
County (250).

Austin age. Bonham marl.
Eagle Ford shale.

Texas, Hunt County

Texas, Lamar County (330).
Texas, Dallas County (363).

Ammobaculites lueckei Cushman and Hedberg
Plate 66, figure 2
Ammobaculites. lueckei Cushman -and Hedberg, Cushman Lab.
Foram. Research Contr., vol. 17, p. 83, pl. 21, figs. 4a, b,
1941.

Test with the early portion irregularly coiled, the
later portion uncoiled and rectilinear; chambers few,
inflated, earlier ones gradually increasing in size as
added, later uncoiled ones rounded, slightly overlapping;
sutures distinct, depressed; wall finely but distinctly
arenaceous, smoothly finished; aperture terminal, ellip-
tical, at the end of a short neck. Length 0.40 to 045
mm., diameter 0.08 to 0.10 mm.

This ‘species  differs from A. coprolithiformis
(Schwager) in the irregular coiling of the early portion,
nearly spherical chambers, and the finely arenaceous,
smoothly finished wall.

sutures indistinct;
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The only record for this species is the type locality,
Upper Cretaceous, lower zone of the Colon formation,
Quebrada Mito Juan, Department of Santander del
Norte, Colombia.

.Genus FLABELLAMMINA Cushman, 1928
Flabellammina saratogaensis Cushman
Plate 3, figures 24, 25
Flabellaommina saratogaensis Cushman Jour. Paleontology, vol. 5,

p. 298, pl. 34, figs. 1a, b, 1931.
Alexander and Smith, idem, vol. 6, p. 305, pl. 46, fig. 4, 1932.
Cushman, Cushman Lab. Foram. Research Speclal Pub. 4,
pl 10, ﬁgs 8a, b, 1933; 1dem, Special Pub. 5, pl. 5, fig. 16,
933.

Test much compressed, periphery rounded, early por-
tion closely coiled and involute, later adult chambers
uncoiled, the axis becoming straight; chambers fairly
distinct especially those of the later portion, increasing
very slightly in size as added; sutures fairly distinct,
only slightly depressed; wall coarsely arenaceous, com-
posed of large grains of various sorts firmly cemented
and with a fairly smooth surface; aperture elongate,
elliptical, terminal. Length of holotype 1.25 mm,,
breadth 0.95 mm., thickness 035 mm.

This species was described from the Saratoga chalk at
its type locality. It occurs at other localities in the
Saratoga and also in the Marlbrook marl.

Navarro age. Saratoga chalk. Arkansas, Howard County (79);
Hempstead County (80).

Taylor %ge. Ozan formation. Arkansas, Little River County
254).

Flabellammina clava Alexander and Smith
Plate 4, figures 1, 2
Flabellammina clava Alexander and Smxth Jour.
vol. 6, p. 304, pl. 45, figs. 12, 14, 1932.

" Test elongate, early portion coiled, somewhat com-
pressed, thickened toward the apeltural end, some indi-
viduals with the final chambers distinctly inﬂated, giving
a clublike appearance to the test; chambers indistinct;
wall coarsely arenaceous; largely
composed of elongated fragments of Inoceramus prisms
and other large angular fragments embedded in a ground
mass of finer material, surface roughly finished. Length
up to 2.00 mm., breadth 0.85 mm.

This species seems to be restricted to the upper part
of the Austin chalk in the north Texas area, recorded
by Alexander and Smith as follows:

Paleontology,

Austin chalk, thick clay seam exposed in a road cut at the south
edge of McKinney, on the Dallas-Sherman highway, Texas.

Flabellammina rugosa Alexander and Smith
Plate 4, figures 9, 10
Flabellammina rugosa Alexander and Smith, Jour. Paleontology,
vol. 6, p. 302, pl. 45, figs. 6-9, text fig. 1, 1932,

Test compressed, elongate, narrow, periphery rounded,
rough and irregular; chambers of uniserial portion few,
high and only slightly recurved; sutures indistinct; wall
very coarsely arenaceous, consisting of coarse fragments
of various sorts with other foraminiferal tests often in-
cluded, surface rough. Length of holotype 1.70 mm.,
breadth 0.80 mm.

The types of this species are from the Lower Creta-
ceous of Texas, but the authors also record it from the.
upper part of the Austin chalk on a bank of a small
stream just west of a concrete culvert 3.4 miles northeast
of White Rock Dam, on the Dallas-Garland road, Texas.
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Specimens in our material that seem referable to this
species are from the upper part of the Taylor marl.

Taylor marl, upper part. Texas, Limestone County (135). -

Flabellammina magna Alexander and Smith
Plate 4, figures 7, 8
Flabellommina magna Alexander and Smlth Jour. Paleontology,
vol. 6, p. 306, pl. 46, figs. 10, 11, 1932

Test large, elongate, 2 to 3 times as long as broad,
thick, moderately compressed, broad surface flat or
slightly concave, periphery rounded; microspheric form
" increasing rapidly in width toward the apertural end,
megalospheric form more slender, even somewhat con-
tracted toward the apertural end; chambers numerous,
up to 8 to 10 in the adult; sutures depressed, especially
in the later portion and in the median line of the test;
wall coarsely arenaceous, composed of large angular
mineral fragments with a fine, light-gray ground mass.
Microspheric form, length up to 3.65 mm., breadth 2.15
mm. Megalospheric form, length up to 4.20 mm,,
breadth 1.90 mm.

.The authors record this species from the Pecan Gap
chalk member of the Taylor marl (calcareous clay, road-
side ditch 0.7 mile west of Forney, on the Forney-Mes-
quite road, Kaufman County, Tex.) and from the Escon-
dido clay (road cut on San Antonio-Castroville highway
5 miles east of Castroville, Medina' County, Tex.).

Flabellammina compressa (Beissel) Alexander and Smith
> Plate 4, figures 3-6

Haplophragmium compressum Beissel, Preuss. geol. -Landesan-
stalt Abh., new ser., vol. 3, p. 16 pl. 4, figs. 11-23, 1891.

Ammobaculites comp'ressa Franke, ldem vol. 11, p 166 pl. 15,
fig. 10, 1928.

Flabellammina compressa Alexander and Smith, Jour Paleontol-
ogy, vol. 6, p. 305, pl. 46, figs. 2, 3, 5-9, 1932.

Brotzen, Sveuges geol undersokmng, ser. C, No. 396, p. 32,

pl 1, ﬁgs 9a, b, text fig. 4, 1936.

Test strongly compressed, the flat surface rounded or
elongate, elliptical or ovoid, periphery bluntly rounded;
chambers few, somewhat indistinet, usually only 3 in the
uniserial portion, sutures fairly distinct, slightly de-
pressed, curved; wall coarsely arenaceous, composed of
angular fragments, mostly of clear quartz grains but with
other dark-colored minerals that give a speckled appear-
ance, and a fine, light-gray groundmass. Length up to
2.40 mm., breadth 1.40 mm.

This species, which has been identified with that of
Beissel from the Senonian of Europe, occurs in the Taylor
mar] of Texas. The European specimens from the type

locality are somewhat thicker and usually more elongate

than the American specimens.

Taylor age.
Upper part of Taylor marl. Texas, Travis County (145, 149).
Annona chalk., Texas, Red River County (195).
Lower part of Taylor marl, Texas, Kaufman -County (228).

Genus FRANKEINA Cushman and Alexander, 1929
Frankeina taylorensis Cushman and Waters
Plate 5, figures 1, 2
Frankeina taylorensis Cushman and Waters, Cushman Lab. Foram.
Research Contr., vol. 5, p. 63, pl. 10 figs. 3a, b, 1929.
Alexander and Smlth Jour. Paleontology, vol. 6 p. 310,
pl. 47, figs. 7, 9, 1932.

Test large, the earliest portion planispirally coiled,
later portion uncoiled, uniserial, triangular in section, the
sides concave; chambers distinct, slightly inflated; su-
tures distinct, very slightly depressed, in the middle of
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the concave faces bent strongly toward the apertural
end, at the angles bent downward toward the initial end;
wall coarsely arenaceous, somewhat roughly finished,
firmly cemented; aperture in the adult terminal, simple.
Maximum length 2.25 mm., breadth 1.25 mm.

The holotype of this species is from the Taylor marl
in a 360-foot core sample, Sun Oil Co.’s well Martindale
D-10, Caldwell County, Tex. It occurs in several out-
crop samples from the Taylor, and rare specimens re-
sembling it occur in the Saratoga chalk of Arkansas.

This is a large, striking species with a rather coarse
exterior, but the structure is well shown. The early
planispiral portion is greatly reduced and appears only
at the base of the test. The uncoiled portion, though
gently triangular is not always symmetrical, the face in
the line of the planispiral coiling of the young usually
being narrower than are the lateral faces.

It would take but a little more acceleration for the
coiled stage to be entirely left out, in which case the
whole test- would become uniserial -and triangular, and
such a test would be difficult to distinguish from rounded
species of Pseudoclavulina unless the early portion were
sectioned.

Navarro a.;;)e. Saratoga chalk. Arkansas, Hempstead County (80)

Taylor age. :
Upper part of Taylor marl.. Texas, Travis County (145, 149);
Bexar County (158, 161, 162).
Annona chalk. Texas, Red River County (198).
Lower part of Taylor marl. Texas, Bell County (245).

Frankeina cushmani Alexander and Smith
Plate 4, figures 11, 12
Haplophragmzum murchisoni Beissel (not Reuss), Preuss. geol.
%émgxidesanstalt Abh new ser., vol. 3, p. 15, pl 4, figs. 1-10,
Ammobaculites murchzsom Franke, idem, vol. 111, p. 165, pl. 15,
fig. 5, 1928.
Frankeina cushman: Alexander and Smith, Jour. Paleontology,
vol. 6, p. 309, pl. 47, figs. 10, 11, 1932.

Test 1% to 2 times as long as broad, triangular in end
view, with the sides concave, the angles rounded, early
portion planispiral, well developed and distinet, uniserial
portion with few (3 to 6) chambers; sutures depressed,
more strongly so near the middle of the concave faces,
less so toward the angles; wall coarsely arenaceous, com-
posed of large angular mineral grains with occasional
fragments of foraminiferal or molluscan shells, surface
rather roughly finished. Length up to 1.50 mm.,, breadth
0.85 mm.

This species seems to be distinctive for the Pecan Gap
chalk member of the Taylor marl. It is shorter and more
roughly finished than F. taylorensis.

Taylor age.
Pecan Gap chalk member of Taylor marl
(172) ; Rockwall County (176).
Upper part of Taylor marl. Texas, Travis County (145).

Texas, Collin County

Frankeina rugosissima Alexander and Smith
Plate 4, figures 13, 14
Frankeina rugosissima Alexander and Smlth Jour. Paleontology,
vol. 6, p. 311, pl. 47, figs. 12, 13, 1932.

Test large, elongate, 2 to 3 times as long as broad,
early planispiral portion well developed, compressed,
uniserial portion enlarging rapidly at the start, thence
with the sides nearly parallel, in end view trlangular
the sides slightly concave, the angles bluntly rounded;

“sutures slightly depressed, partlcularly in the later por-

tion; wall coarsely arenaceous, composed of coarse
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mineral fragments, irregular in size and shape, with
numerous adventitious fragments of Foraminifera or
shells of Mollusca, Ostracoda, etc., firmly cemented,
roughly finished; aperture narrow, slitlike, at the end of
a low terminal protuberance
breadth 1.85 mm. .

This species has been found only in the Taylor marl
and is recorded by the authors from the following local-
ity: Taylor marl, chalky clays in gully north of Austin-
Manor highway near the east end of a long bridge over
Walnut Creek 6 miles northeast of Austin, Travis
County, Tex.

Genus HAPLOPHRAGMIUM Reuss, 1860
Haplophragmium taylorense Cushman and Waters
Plate 5, figures 3, 4
H aplophmgmwm taylorensis Cushman and Waters, Cushman Lab.

Foram. Research Contr., vol. 5, p. 64, pl. 10, figs. 4, 5, 1929.

Test large, cylindrical, early portion closely coiled and
always completely involute, later and larger portion un-
coiled, uniserial chambers in a rectilinear series; cham-
bers distinet in the uncoiled portion but somewhat ob-
scured in the early coiled portion; sutures somewhat
indistinct, very slightly depressed; wall coarsely arena-
ceous but with a fairly smooth exterior, very firmly
cemented; aperture in the early stages simple, in the
later chambers becoming multiple. Length of the adult
up to 3.00 mm., diameter 0.85 mm.

The holotype of this species is from the Upper Cre-
taceous Taylor marl in the Sun Oil Co.’s well Martin-
dale D-10, Caldwell County, Tex.

This is a large, striking .species with apparently a
rather limited vertical distribution in the lower part of
the Taylor marl. Somewhat similar specimens occur
in the upper part of the Austin chalk, The chambers
are simple, although the aperture becomes multiple.
Complete specimens are rare, as the early portion is
easily broken away, and more than one species may be
included here.

Taylor marl, lower part. Texas, Williamson County (246).
Austin chalk. Texas, Dallas County (311, 314).

Subfamily LITUOLINAE
Genus CYCLAMMINA H. B. Brady, 1876
Cyclammina elegans Cushman and Jarvis
Plate 5, figure 5
Cyclammina elegans Cushman and Jarvis, U. S. Nat. Mus, Proc.,
vol. 80, art. 14, p. 13, pl. 3, figs. 6a, b, 1932.

Macfadyen, Dz’scovery Repts., vol. 7, p. 7, text figs. m, n,

1933.
Cushman, Cushman Lab. Foram. Research Special Pub. 5,
pl. 6, fig. 2, 1933.

Test comparatively large, closely coiled, periphery
somewhat lobulated and subacute or at least compressed;
chambers numerous, usually 10 to 12 in the last-formed
coil; sutures distinet, slightly depressed, usually sigmoid;
wall smooth, distinctly arenaceous, thin, with the very
even cancellated "~ structure of the interior showing
through; aperture consisting of a low, curved arch at the
base of the apertural face with numerous supplementary,
rounded openings scattered over the central portion of
the apertural face, often with slightly raised borders.
Length 2.00 mm., breadth 1.25 mm., thickness 0.85 mm.

This is a fairly common species in the Upper Creta-
ceous of Trinidad. It is fairly common in this material
and is characterized particularly by the very thin outer
wall and the distinet markings caused by the cancellated
interior, which shows distinetly from the outside.

Length up to 3.75 mm.,

Macfadyen has recorded this species from the Creta-
ceous of the Antarctic.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Genus LITUOLA Lamarck, 1804
Lituola taylorensis Cushman and Waters
Plate 5, figure 6
Lituola taylorensis Cushman and Waters, Cushman Lab. Foram.
Research Contr., vol. 5, p. 66, pl. 10, figs. 7a—c, 1929.
Reiter, Am. Assoc. Petroleum Geologists Bull, vol. 14, p.
323, 1930.
Cushman, Jour. Paleontology, vol. 6, p. 331, 1932; Cushman
Lab. Foram. Research Special Pub. 5, pl. 6, figs. 1a—c, 1933.

" Test large, somewhat compressed, the larger portion of
the test planispirally coiled and involute, the later portlon
consisting of a few uncoiled chambers more or less in a
rectilinear series; chambers labyrinthic, numerous, the
number in the coil varying greatly in the microspheric
forms and also in the young and adult stages; sutures
distinct, slightly depressed; wall coarsely arenaceous,
but with a large proportion of cement, and smoothly
finished on the exterior, very firmly cemented; aperture
in the earlier stages at the base of the apertural face
quickly passing to the central portion of the apertural
face and becoming multiple, in the uncoiled adult be-
coming terminal, the various openings taking up a large
proportion of the face. Maximum length 5.00 mm.,
breadth 3.75 mm., thickness 1.25 mm.

The holotype of this species is from the upper part of
the Taylor marl at the Marquez salt dome, Leon County,
Tex. This is 'a fine, large species and is useful as a
marker. The wall is very solid and firmly cemented, so
that it is not easily broken. The labyrinthic walls have
the opening small and the main cavity of the chambers
nearly filled. Our records are chiefly from the upper
part of the Taylor marl, with one from the Annona chalk.
Very similar specimens occur in the Burditt marl (of
Adkins), but they need further study.

Taylor age. - .
Upper part of Taylor marl. Texas, Collin County (121); Leon
?05\{1)1;ty (138); Travis County (145, 149); Hays County
1
Annona chalk. Texas, Bowie County (190).
Austin age. Burditt marl (of Adkins). Texas, Bell County (269) .

Lituola irregulariter Cushman
Plate 5, figures 7, 8
Lituola irregulariter Cushman, Cushman Lab. Foram. Research
Contr., vol. 15, p. 89, pl. 16, figs. 9, 10, 1939.

Test large, the early portion closely coiled and broadly
rounded, later becoming uncoiled, uniserial; chambers
fairly dlstmct in some specimens, very indistinct in
others, the early portion closely coiled, planispiral, later
uncoiled and much inflated; sutures somewhat depressed,
in many specimens obscure; wall coarsely arenaceous,
composed of large angular fragments embedded in finer
material with a considerable amount of cement, the
surface fa1r1y smoothly finished; aperture in the young
simple, in many adults with several openings. Length
up to 3.00 mm. or more; diameter up to 1.50 mm.

The types are from the lower part-of the Taylor marl
1.9 miles east of Bristol, Ellis County, Tex.

This very large species is rather common in some lower
parts of the Taylor marl, especially in cores. It is larger,
more rounded, and more irregular than Lituola taylor-
ensis Cushman and Waters. It is apparently close to or
identical with the species described by Roemer as Spiro-
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lina wrregularis, but as vrregularis has already been used
under the genus Litwola another name must be used
even if it is found to be identical with Roemer’s species.

Taylor marl, lower part. Texas, Ellis County (234).

Family TEXTULARIIDAE -

Genus SPIROPLECTAMMINA Cushman, 1927
Spiroplectammina excolata (Cushman) Cushman and Jarvis
Plate 5, figures 9, 10
Textularia excolata Cushman, Am. Assoe. Petroleum  Geologists

Bull,, vol. 10, p. 585, pl. 15, figs. 9a, b, 1926.

Wlhgiztg, Jour. Paleontology, vol. 3, p. 50, pl. 4, figs. la, b,
Spiroplectammina excolata Cushman and Jarvis, U. S. Nat. Mus.
Proc., vol. 80, art. 14, p. 14, pl. 3, figs. 9, 10, 1932,
Cushmu,n, Cushman Lab. Foram. Rcscarch Contl, vol. 8,

p. 94, 1932,

Test as broad as long, the sides flattened or somewhat
convex; periphery, of early portion at least, acute;
chambers few, the sides somewhat concave; sutures dis-
tinct owing to the thickening of the peripheral edge, the
surface below being somewhat concave; wall smoothly
finished.

This species, originally described from the Velasco
shale of Mexico and later recorded by White from the
same formation, occurs in the Upper Cretaceous of
Trinidad, where it is fairly common. Apparently this
species lived in comparatively deep wdter, and it seems
to be limited to the two regions. Two specimens are
figured, one of which is a rather extreme form in which
the excavations of the chambers are carried to a very
unusual degree.

Velasco shale: Hacienda el Limon, Mexico.
Upper Cretaceous: Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Spiroplectammina dentata (Alth) Cushman and Jarvis
Plate 5, figure 11

T'extularia dentata Alth, Hmdmgers Naturwiss. Abh., vol. 3, p.-

262, pl. 13, fig. 13 1850.
Spiroplectammina dentata Cushman and Jarvis, U. S. Nat. Mus.
Proc,, vol. 80, art. 14, p. 14, pl. 3, figs. 7a, b, 1932.
Cushman Cushman Lab. Foram. Resealch Contx, vo] 8,
p. 91, pl 11, figs. 7a, b, 1932.

Test much compressed, about 134 times as long as
broad, periphery subacute, the ends of the chambers
extended out into short spinose processes; chambers dis-
tinct, low and broad, numerous, increasing very slightly
in height but increasing rapidly in breadth as added;
sutures distinet, very slightly if at all curved, making an
angle of about 30° from the horizontal, very slightly if
at all depressed; wall finely arenaceous, with much
cement, and smoot,hly finished.

This species, described by Alth from the Upper Creta-
ceous of central Europe, occurs in the American Creta-
ceous in very typical form. The height and width of
the chambers as well as the angle of the sutures and gen-
eral form of the test seem to be identical in both the
European and American specimens. In the original, the
spinose projections of the chambers are drawn as though
they came from the lower angle of the chambers, whereas
this is a variable feature in our material, and in many
specimens the spinose projection comes from the middle
of the periphery of the chamber.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad; and from boulders in conglomer-
ate, “Bon Accord” estate 14 mile from Pointe-a-Pierre
railroad station, San Fernando.

Spiroplectammina navarroana Cushman
Plate 5, figures 13, 14
Spiroplectammina navarroana Cushman, Cushman Lab. Foram.
Research Contr., vol. 8, p. 96, pl. 11, figs. 14a, b, 1932.
Cushman and Dea.denck Jour. Paleontology, vol. 18, p.
329, pl. 50, fig. 5, 1944. :

Test elongate, very slightly if at all tapering in the
adult portion; chambers nearly as high as broad, rounded
at the periphery, somewhat inflated; sutures distinct,
slightly depressed, nearly at right angles to the periphery;
wall rather coarsely arenaceous, with large fragments
but with fairly smooth finish; aperture somewhat oblique,
consisting of a narrow arched opening at the inner margin
of the apertual face. Length 0.75 mm., breadth 020
mm., thickness 0.10 mm.

The type of this species is from the Kemp clay member
of the Navarro 6 miles east of Corsicana, Navarro
County, Tex. It also occurs in well samples of upper
Navarro age in the Sun Oil Co. well AD1, at 780 feet
in core, near Richland, Navarro County, Tex.

Navarro group, Kemp clay. Texas, Navarro County (3).
Taylor age. Marlbrook marl. Arkansas, Clark County; Howard
County; Hempstead County.

Spiroplectammina baudouiniana (D’Orbigny) Cushman
Plate 5, figure 12
Textularia baudouiniana D’Olblgny Soc. géol. France Mem ser.
1, vol. 4, p. 46, pl. 4, figs. 29, 30, 1840.
Spiroplectammina- baudouiniana Cushman, Cushman Lab. Foram.
Research Contr., vol. 8, p. 87, pl. 11, figs. 1a, b, 1932.

Test large, broadly tapering, the greatest breadth near
the apertural end, or in adult specimens sometimes with
the sides nearly parallel in the later development; periph-
ery subacute, in end view greatest thickness near the me-
dian line; chambers distinct, numerous, the early ones
coiled, later ones biserial, rather umfounly increasing in
size as added; sutures slightly curved but only slightly
directed back toward the periphery, very slightly de-
pressed; wall usually finely arenaceous and rather
smoothly finished, with a considerable amount of cement;
aperture a low opening at the inner margin of the last-
formed chamber, in a slightly curved indentation of the
margin. Length up to 2.10 mm., diameter 1.25 mm.,
thickness 0.65 mm.

This species, originally deseribed by D’Orbigny from
the Craie blanche of the Paris Basin, is found in other
regions of Europe in deposits of similar age. It also
occurs in rather typical form in the Cretaceous of Trini-
dad but does not seem to be present in the Upper Creta-
ceous of the Gulf Coastal Plain of the United States.
It is a large, striking species. Yo

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Spiroplectammina laevis (Roemer) Cushman var.
cretosa Cushman
Plate 6, figures 1-3
Spiroplectammina laevis (Roemer) Cushman var. cretosa Cush-
man, Cushman Lab. Foram. Research Contr., vol. 8
87, pl. 11, figs. 3a, b, 1932.
Jennings, Bull. Am. Paleontology, vol. 23, No. 78, p. 12,
pl. 1, figs. 2a, b, 1936.
Cushman Cushman Lab. Foram. Research Contr., vol. 16,
p. 52, pl. 9, fig. 3, 1940.
Cushman and Todd, idem, vol. 18, p. 25, pl. 5, fig. 1, 1942.
Cushman, idem, vol. 20, p. 2, pl. 1, fig. 4, 1944; idem, vol.
20, p. 84, 1944,
Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 329,
pl. 50, fig. 6, 1944.
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Test tapering, usually somewhat longer than broad, the

greatest breadth toward the apertural end, periphery
subacute; apertural end only slightly rounded, broad in
end- view, tapering rapidly to the subacute periphery;
‘chambers with the early portion ‘coiled, later biserial,
distinct, the margin of the apertural ‘face dlstmctly
raised, giving a series of raised ridges at the suture lines
and formmg a raised zigzag line along the center of the
test; wall finely arenaceous, stout, not usually collapsed;
aperture a low opening on the inner margin of the
apertural face with the peripheral portion of the face
extending forward so that the aperture itself is in a re-
entrant. Length up to 0.65 mm,, breadth 0.45 mm,,
thickness 0.25 mm.

The types of the variety are from the upper part of
the Taylor marl 5.1 miles from Josephine along the high-
way to Nevada, Collin County, Tex.

This variety with' its many chambers, which are low -

and broad and only slightly curved, is characteristic of
the upper part of the Taylor and is found apparently
also in the Navarro beds at Jones Crossing on Onion
Creek, near Austin, Tex. The specimen figured by Mrs.
Plummer from Navarro beds as Spiroplectammina semi-
complanata (Carsey) (Texas Univ. Bull.-3101, pl. 8, fig.
8, 1931) should probably. be assigned to the present
variety, as has been noted by Jennings (Bull. Am. Paleon-
tology, vol. 23, No. 78, p. 12, 1936). Mrs. Plummer has
kindly sent me material from her locality, collected by
Miss Gene Ross, and this thicker form with narrower
chambers, the. walls of which are not collapsed, seems
to occur in the same section with another form also
figured by Mrs. Plummer as Spiroplectammina semi-
complanata (Carsey) (Texas Univ. Bull. 3101, pl. §;
fig. 7, 1931). The varietal form is apparently very rare
here, however, and it is common only in the Taylor and
its equlvalents over a wide area. Two rare occurrences
have been noted in the upper part of the Austin chalk.

Taylor age. .

Upper part of Taylor marl. Texas, Red River County (105,
-106) ; Collin County (118, 121) Rockwall County (123,
124) ; Kaufman County (129); Limestone County (136);
Williamson County (140); Hays County (150); Bexar
County (158, 159, 161). . :

Pecan Gap chalk member of Taylor marl. Texas, Delta Coun-
ty (165, 166) ; Hunt County (168); Collin County (169,
170).; McLennan County (177).

Wolfe City sand member of Taylor marl.
(180, 183).

Annona chalk. Texas, Bowie County (189) ; Red River County
(191, 196-198).

Lower part of Taylor marl. Texas, Delta County (206); Kauf-
l(na.n) County (229); Ellis County (234); Bell County
2

Ozan fo;?natlon Arkansas, Little River County (254).

Austin age.
Gober tongue of Austin chalk. Texas, Lamar County (285).
Brownstown marl. Texas, Lamar County (320). -

Texﬁs, Collin County

Spiroplectammina mordehensis Wickenden
Plate 6, figure 4
Spiroplectammina mordenensis Wickenden, Royal Soc. Canada
Trans., 3d. ser., vol. 26, sec. 4, p. 86, pl. 1, figs. 4a, b, 1932,

Test somewhat compressed, "early portxon planispiral, later
bigerial; chambers fairly distinct, especially in the biserial part,
almost rectangular in the biserial portlon sutures distinct, straight
in the biserial portion, slightly depressed walls smooth arena-
ceous, of fine-grained material, with a fa,n' amount of cement
aperture a low, arched opening, in a slight reéntrant at the base
of the inner margin of the last-formed chamber; color generally
white. Length about 049 mm.

Occurrence: Upper "Cretaceous, Morden beds of Manitoba.
Holotype in collection of National Museum of Canada from
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Morden beds on the southwest bank of the Assiniboine River
about a half mile above the mouth of the Cypress River, NE %
sec. 29, T. 8, R. 11 W. of principal meridian. Other specimens
were found in material from the Morden beds about a mile south-
west of the town of Morden and near Leary, Manitoba.

Spiroplectammina semicomplanata (Carsey) Plummer
Plate 6, figures 5-14
Te:ctulama semicomplanata Carsey, Texas Univ. Bull 2612 p. 25,
pl. 3, fig. 4, 1926.
szroplectammma semwomplanata Plummer, Texas Univ. Bull.
3101, p. 129, pl. 8, fig. 7 (not fig. 8), 1931,
Cushman, Cushman Lab. Foram. Research Contr.,
pp. 94, 96, pl. 11, figs. 8, 9, 1932.
Cusliman and Hedberg, idem, vol. 17, p. 83, pl. 21, figs. 5, 6,
1941
Cushman and Todd, idem, vol. 19, p. 51, pl. 9, fig. 3, 1943.
Spiroplectammina .anceps Cushman and Church (not Reuss)
California Acad. Sci. Proc., 4th ser., vol 18, p. 500, pl. 36,
figs. 1, 2, 1929.
Cushman "Tennessee Div. Geology Bull.- 41, p. 18, pl. 1,
figs. 53., b, 1931.
Texztularia sagittula Defrance var. coonensis W. Berry, in W. Berry
and Kelley, U. S. Nat. Mus. -Proc., vol. 76, art. 19, p. 3
pl. 2, fig. 3, 1929.

vol 8§,

Test elongate, tapering, greatest breadth at the aper-
tural end, thickest in the middle, periphery subacute,
slightly Iobulate chambers dlstmct not inflated, falrly
high and cons1derably overlapping, the outer end broadly
rounded; apertural face somewhat flattened; sutures
distinct, very slightly depressed, distinctly but gently
curved backward toward the periphery; wall distinctly
arenaceous but rather smoothly finished, thin and del-
icate, easﬂy colla,psed aperture a low narrow opening,
at the inner margin of the apertural face, which is either
slightly curved or rather deeply so. Length up to 0.50
or 0.60 mm., breadth 0.30 to 0.40 mm., thickness 0.10 to
0.12 mm.

This species was originally described from the Navarro
exposure on Onion Creek near Austin, Tex. At that
locality most of the specimens are somewhat crushed,
making the sutures apparently stand out above the gen-
eral surface of the test. Enough well-preserved speci-
mens however, have been found so that it may be shown
that this is an abnormal condition that is due to the
weakness of the test. Well-preserved specimens from
this and other localities are figured. The early portion
shows a coiling and the general characters are fairly
well preserved over a wide area. The species is char- -
acteristic of the Navarro, and it extends also into the
upper Taylor. Somewhat similar forms occur in other
parts of the Cretaceous section but are not entirely
typical. A form very similar to this ocecurs in the lower.
part of the Taylor marl and has sutures that become
almost entirely straight, giving the test a somewhat dif-
ferent appearance. 8. . semicomplanata is also repre-
sented in the Saratoga chalk of Arkansas by the variety
juncea. :

Navarro age.
Kemp clay.
Corsicana marl.

(36, 39-43).
Prairie Bluff chalk. Mississippi, Chickasaw County (84, 86, 97).
Alabama, Sumter County (101-103).
Ripley formation. Tennessee, McNairy County (94, 97).
Selma chalk (upper part). Tennessee, McNairy County (98).
Taylor marl, upper part. Texas, Kaufman County (130); Travis
County (145, 148); Guadalupe County (151); Bexar
County (153, 158, 159, 161). Colon shale, Department of
Santander del Norte, Colombia.

Texas, Williamson County (12).
Texas Limestone County (30) ; Travis County
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Spiroplectammina semicomplanata (Carsey) Plummer
var. juncea Cushman
Plate 6, figure 15

Spiroplectammina anceps Cushman, (not Reuss), Jour. Paleontol-
ogy, vol. 5, p. 299, pl. 34, ﬁgs 2a, b, 1931.

Spiroplectammina scmzcomplanata (Cmsey) Plummer var. juncea
Cushman, Cushman Lab. Foram. Research Contr., vol. 8,
p. 95, pl. 11, figs. 10a, b, 1932.

Variety with the test very elongate, sides nearly paral-
lel for most of their length, with many chambers, the
carly ones decidedly spiral.

This very elongate form has been found at a “number
of stations in the Nacatoch sand and Saratoga chalk and
equivalents in Arkansas and Alabama.

Navarro age.
Nacatoch sand. Ank:msus Lonoke County (77).

Saratoga chalk. Arkansas, Clark County (78); Howard County *

(79) ; Hempstead County (80, 81).
Selma chalk (upper part). Alabama, Marengo County (104).

Spiroplccmmmmn jarvisi Cushman
Plate 6, figure 16
Spiroplectammina jarvise Cushman Cushman Lab. Foram. Re-
search Contr., vol. 15, p. 90 pl. 16, figs. 1a, b, 1939.
Spiroplectammina ameps (Reuss) Cushman and Church var. .
Cushman and Jarvis, U. S. Nat. Mus. Proc., vol. 80, art.
14, p. 14, pl. 3, figs. 8a, b, 1932.

Test about twice as long as broad, much compressed,
periphery subacute, the early portion tapering, but in the
adult with the sides nearly parallel; earliest portion
planispiral; chambers of the biserial portion low and
broad, of nearly equal height and shape throughout;
sutures distinct, slightly raised, straight, strongly oblique;
wall finely arenaceous, smoothly finished; aperture nar-
row, the inner-end somewhat rounded. Length 1.00 mm.,
breadth 0.50 mm., thickness 0.15 mm.

The types are from the Upper Cretaceous of Lizard
Springs, near Guayaguayare, Trinidad.

This species differs from Spiroplectammina dentata
(Alth) Cushman and Jarvis in the straighter sutures and

nearly parallel sides without the development of the

strong spinose projections.

Spiroplectammina lalickeri Albritton and Phleger
Plate 6, figures 28,29 -

Spiroplectammina lalickers Albritton and Phleger, Jour. Paleon- -

tology, vol. 11, p. 353, text figs. 2, 3, 1937.

Test small, slender, elongate, slightly bent with sides converg-
ing toward an evenly rounded initial end; periphery narrowly
rounded, initially smooth, lobulate in later portion of test; cham-
bers numerous, first few in a planispiral coil, succeedmg ones
biserial, increasing gradually in height as added sutures fairly
dlstmct limbate, slightly raised in initial half of test, thereafter
shghtly depressed sutures oblique, forming an angle of 20° to
45° with the horwontal wall arenaceous, smoothly finished, with
a considerable amount of cement; aperture a low subrect'angular
opening at the flattened base of the last-formed chamber; color
gray.

Length 0.50-0.65 mm.,
ness 0.08 mm.

breadth 0.22-0.25 mm., thick-

The types of this species are from the Taylor marl
in a clay pit at Ferris, Tex. From a study of our mate-
. rial the species seems to have a rather wide vertical
range in the Taylor with specimens occurring in the
Burditt marl (of Adkins), which has other species largely
confined to the Taylor

Taylor age. :
Upper part of Taylor marl. Texas, Travis County (149).
Annona chalk. Texas, Red River County (198).

Lower part of Taylor marl. Texas, Ellis County (230); Mec-
Lennan County (239, 240); Travis County (247, 249).

29
Texas, Bell County (269) ;

Austin age. Burditt marl (of Adkins).
Travis County (271).

. Genus TEXTULARIA Defrance, 1824
Textularia ripleyensis W. Berry
Plate 6, figures 17-20
Textularia ripleyensis W. Berry, in W, Berry and Kelley, U. S.
Nat. Mus. Proc., vol. 76, art. 19, p. 4, pl. 2, fig. 2, 1929.
Cushman, Tennessee Div. Geology Bull. 41, p. 19, pl. 1, figs.
6, 7, 1931; Cushman Lab. Foram. Research Contr., vol. 8,
p. 96 pl. 11 figs. 12, 13, 1932; Jour. Pa.leontology, vol. 6,
p- 332 1932.
S:mdldge, idem, p. 267, pl. 41, figs. 6-8, 1932.
Cushman and Deaderick, idem, vol. 18, p. 329, pl. 50, figs.
7, 8, 1944,
Cushman, Cushman Lab. Foram. Research Contr.,

vol. 20,
p. 2, pl. 1, fig. 5, 1944,

Test compressed, slightly longer than broad, the aper-
tural end broadly rounded, greatest width slightly above
the middle, periphery subacute, serrate or only slightly
lobed; chambers distinct, the outer end raised and de-
pressed below, the raised portion usually roughened and
the depressed portion smooth; sutures made distinct by
the depressed areas but the sutural lines indistinct, nearly
straight or slightly curved at the peripheral ends; wall
roughened at the outer edge, smoother toward the base,
distinctly arenaceous; aperture a very low opening in the
median portion of the inner margin of the chamber with -
an elongate lobe at each side. Length up to 0.45 mm,
breadth 0.35 mm., thickness 0.15 mm.

This species has proved to be very widely distributed,
particularly in the upper Taylor of the general Gulf
Coastal Plain region of the United States. The test is
much compressed and the apertural end contracted in the
middle line, then convex, so that the greatest .width of
each chamber is somewhat outside the middle line.
There is much variation in the character of the wall, the
raised areas being typically very much roughened, but
these are often comparatively smooth in some specimens
although all gradations exist between the two extremes.
The end view is very characteristic, as the aperture is
along a nearly straight line at the middle of the base
of the apertural face, whereas the two sides are extended
out into two narrow elongate processes.

This is an excellent index fossil for the upper and
middle parts of the Taylor marl, as it is a common
species and widely distributed. Specimens occur also
in material from the lower part’ of the Navarro group,
which has many species in common with the upper
Taylor. It is widely distributed, as the list of localities
will show.

Navarro age. .
Neylandville marl. Texas, Red River County (50); Delta
County (51); Rockwall County (57); Kaufman County

(58) ; Navarro County (66, 68, 69).

Saratoga chalk. Arkansas, Hempstead County (80, 81).

Selma chalk (upper part). Mississippi, Prentiss County (91);
Union County (92). Tennessee, McNairy County (98).
Alabama, Marengo County (104). )

Ripley formation. Tennessee, McNairy County (94, 95); Hen-
derson County (96).

Taylor age.
Upper part of Taylor marl. Texas, Red River County (105,
106) ; Lamar County "(110) ; Hunt County (116); Collin

County (121, 122); Rockwall County (124); Kaufman
County: (125, 128, 129) Navarro County (134) Willam-
son County (140 142, 144); Travis County (145 148) ;
%l{a(}%l;)pe County (151) Bexar County (154, 158, 159

Marlbrook marl. Arkansas, Clark County; Howard County;
Hempstead County.
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Anacacho limestone (uppex part). Texas, Bexar County (164).

Ozan formation. Arkansas, Little River County (254).

Pecan Gap chalk member of Taylor marl. Texas, Delta County
(165) ; Hunt County (168); Collin County (169-172);
Kaufman County (173).

Selma chalk of Pecan Gap chalk age
County (256). .

Wolfe City sand member of Taylor marl, Texas, Collin County

’ (181, 183); Hunt County (184); Navarro County (188).

Annona chalk.: Texas, Bowie County (189); Red River County

. (192, 194-198).

Selma chalk (middle part).

Alabama, Marengo

Mississippi, Alcorn County (257-

259) ; Prentiss County (260, 261); Union-.County (262) ;-

Lee County (264, 265).
Lower part of Taylor marl.
County (234); Bell County (245).

Textularia subconica Franke
Plate 6, figures 21, 22
Textularia trochus D’Orbigny var. subconica Franke, Preuss. geol.
Landesanstalt Abh., new ser., vol. 111, p. 131 pl. 12, fig.
1, 1928.
Textularia subconica Cushman, Cushman Lab. Foram. Research
Contr., vol. 8, p. 95, pl. 11, figs. 11a, b, 1932.

Test short and stout, slightly longer than broad, peri-
phery angled, slightly lobulate, apertural face flattened,
truncate; chambers comparatively few, increasing rapidly
in height toward the apertural end; sutures very slightly
oblique, slightly depressed; wall finely arenaceous, rather
smoothly finished; aperture an elongate low opening, at
the inner margin of the last-formed chamber. Length
0.65 mm., breadth 0.60 mm., thickness 0.40 mm.

This form was described by Franke from the Upper
Cretaceous of Germany. The types in Franke’s collec-
tion were studied by the writer at Arnstadt, Germany,
and seem to be true Textularias, whereas D’Orbigny’s
species is a Gaudryina.
specimens that seem to be identical occur in the general
range of the Taylor marl.

Taylor age.
Upper part of Taylor marl.
lupe County (151).
Ozan formation. Arkansas, Little River County (254).
Selma chalk of Pecan Gap chalk age. Alabama, Marengo
County (256).
Annona chalk., Texas, Red River County (194)
Lower part of Taylor marl. Texas, Lamar County (200-202);
Kaufman County (228).
Austin age. )Burditt marl (of Adkins).

Texas, Hays County (150); Guada-

Texas, Travis County

Textularia subglabra Cushman
Plate 6, figure 23
Texlularia subglabra Cushman, Am. Assoc. Petroleum Geologists
Bull, vol. 10, p. 584, pl. 15, figs. 7a~c, 1926; Cushman Lab.
Foram Research Contr., vol. 8, p. 94, 1932.

Test small, rhomboid, initial end much compressed,
later increasing greatly in thickness toward the apertural
end, periphery broadly rounded; chambers distinct,
numerous, low and broad, later chambers somewhat in-
flated and somewhat higher than the earlier; sutures
distincet, depressed, strongly so in the later portion,

- strongly oblique; wall finely arenaceous, smoothly
finished; aperture low, narrow, at the inner margin of
the last-formed chamber. Length up to 0.50 mm.,
breadth 0.30 mm., thickness 0.25 mm.

The types of this species are from the Cretaceous
Velasco shale of the Tampico Embayment, Hacienda el
Limon, Vera Cruz, Mexico. Somewhat similar specimens
are found in the Taylor marl of Texas.

Taylor marl.
Pecan Gap chalk member. - Texas, Kaufman County (173, 174).
Lower part. Texas, Bell County (245).

Texas, Delta County (206); Ellis

In the American Cretaceous,-

" Textularia cf. subconica Franke
Textuloria cf. subconica Franke, Cushman and Hedberg, Cush-
man Lab. Foram. Research Contr., vol. 17, p. 84, pl. 21,
figs. 7a, b, 1941,

A few specimens referred somewhat questionably to
this species occur in the Cretaceous of Colombia. . Speci-
mens are usually somewhat distorted in fossilization.

Genus BIGENERINA D’Orbigny, 1826
Bigenerina hastata Cushman
Plate 6, figure 25°
Bigenerina hastala Cushman, Royal Soc. Canada Trans., 3d ser.,
vol. 21, sec. 4, p. 131 pl. 1, fig. 9, 1927,

Test elongate, strongly compressed, the early biserial
portion tapering, later uniserial portion with the sides
nearly straight, often slightly reduced in diameter toward
the apertural end; chambers numerous, rather indistinct;
sutures fairly distinct, very slightly if at all depressed;
wall arenaceous, with a large proportion of light-gray
cement with fine angular mineral fragments of a darker
color, surface smoothly finished; aperture terminal, ellip-
tical, sometimes slightly protruding. Length 1.00 to 1.25
mm., breadth 0.25 to 0.30 mm., thickness 0.10 to 0.12 mm.

This species was originally described from the Upper
Cretaceous of Manitoba, from the Canora well, 375-foot
sample, sec. 25, T. 30, R. IV W. of 2d merldlan Sas-
katchewan, Canada.

Bigenerina velascoensis Cushman
Plate 6, figure 26
Bzgencrma velascoensis CllShll’ld,n Am. Assoc. Petroleum Geolo-
gists Bull,, vol. 10, p. 585 pl. 16, fig. 3, 1926.

Test much elongate, tapering, greatest width formed
by the last chamber; the first few chambers biserial, later
chambers uniserial, circular in transverse section; sutures
distinct and depressed; wall arenaceous but smoothly
finished; aperture circular, termma] Length 0.85 mm.,
breadth’ 0.25 mm.

This species at first glance seems to be very similar
to some of the species of Rectogiimbelina described from
the Cretaceous of Texas, but the wall in the Mexican
specimens seems to be very distinctly arenaceous, as well
as smoothly finished. The species, which is rare in the
Velasco shale of Mexico, occurs in well samples from
Hacienda el Limeon, Vera Cruz Mexwo

Genus AMMOBACULOIDES Plummer, 1932
Ammobaculmdes navarroensis Plummer
Plate 6, figure 27
Ammobaculozdes navarroenszs Plummer, Am. Midland Naturalist,
vol. 13, p. 87, text figs. 1a—d, 1932.
Cushmzm, Cushman Lab. Foram.. Research Special Pub. 4,
pl. 11, figs. 2a, b, 1933; idem, Special Pub. 5, pl. 17, figs.
4a, b, 1933. -

Test elongate, somewhat compressed, periphery
rounded; early chambers planispiral, closely coiled;
later biserial; and in the adult uniserial, distinet, slightly
inflated; the biserial chambers about as high as broad,
as are also the uniserial chambers, which are very
slightly compressed; sutures distinet, slightly depressed,
in the biserial portion slightly oblique; wall coarsely
arenaceous, composed of coarse angular quartz grains
firmly cemented, surface rough; aperture broadly ellip-
tical, terminal, Length up to 0.75 mni., breadth 0.25 mm.
v Thls species is known only from the upper part of the
Navarro group, the Kemp clay, of Travis County, Tex.
(15).
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Family VERNEUILINIDAE
Genus VERNEUILINA D’Orbigny, 1840
Verneuilina polystropha (Reuss) H. B. Brady
Plate 7, figure 1
Bulimina polystropha Reuss, Versteiner ungen béhmischen Kreide-
formation, pt. 2, p. 109, pl. 24, fig. 53, 1846.
Berthelin, Soc. Geol. France Mem 3d ser., vol 1, p. 30,
pl. 2(25), figs. 3a, b, 1880.
Verneuthna poly.sl.vopha Cushman and Jarvis, U. 8. Nat Mus
Proc., vol. 80, art. 14, p. 15, pl. 4, figs. 3a, b, 1932.
Cushman and Parker, Cushman Lab. Foram. Research
Contr., vol. 10, p. 30 pl. 5, figs. 17a, b, 1934.
Cushmun Cushman Lab. Foram. Research Special Pub. 7,
p. 11, pl 1, figs. 14, 15, 1937.

Test elongate, triserial, gradually tapering, greatest
breadth somewhat above the middle, thence often con-
tracted slightly toward the apertural end; rounded tri-

angular in end view, the sides broadly rounded; chambers’

numerous, somewhat inflated, gradually increasing in
size as added; sutures dlstmct slightly depressed; wall
arenaceous, typlcallv with a 1ough exterior, but some-
times rather smoothly finished; aperture a semicircular
or semielliptical opening at the inner margin of the last-
formed chamber.

The only American material that can be definitely
- referred to this species is from Trinidad. The specimens
from the Cretaceous of Tennessee that the writer has
referred to this species seem to be very close to Verneui-
lina bearpawensts Wickenden, from western Canada.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad; Calex C well, at 116 feet, near
Lizard Springs, Trinidad.

Verncuilina canadensis Cushman
Plate 7, figures 2, 3
Verneutline canadensts Cushman, Royal Soc. Canada Trans., 3d
ser., vol. 21, sec. 4, p. 131, pl. 1, fig. 11, 1927; Cushman
Lab. Foram. Research Special Pub. 7, p. 13, pl. 1, figs.
16, 17, 1937.

Test fairly large, tapering, triserial throughout cham-
bers inflated, very distinct, those of each vertlcal series
distinct, with a deep clepression between; sutures dis-
tinct, much depressed; wall coarsely arenaceous, with
much cement. Length 1.10 mm., breadth 0.65 mm.

This species was common at the type locality but has
not. been observed elsewhere. It is peculiar in the very
inflated, distinct chambers and coarsely arenaceous wall.
From the large amount of chitinous cement and the con-
siderable distortion of specimens, it is probable that it
lived under more or less brackish conditions.

Upper Cretaceous. British Petroleum well No. 3, 1,806 to 1,904
feet and 1,921 to 1,929 feet, sec. 29, T. 45, R. 6 W. of 4th
meridian, Manitoba, Canada. (Type locality.)

Verneuilina bearpawensis Wickenden

Plate 7, figures 4-6

Vernewtlina bearpawensis chkcnden Royal Soc. Canada Trans., °

3d ser., vol. 26, sec. 4, p. 87, pl. 1, fig. 8, 1932.
Cushmu.n, Cushman Lab. Foram. Research Special Pub. 7,
p. 13, pl. 1, fig. 18, 1937.

Test elongate, tapering, nearly circular in transverse

section; chambers distinct, somewhat inflated, of rather
uniform shape, gradually increasing in size as added;
sutures distinct, 'somewhat curved, depressed; wall
smooth, made of fine-grained arenaceous material with
much cement; aperture a high arch at the base of the
last-formed chamber; color generally brownish. Length
0.70 mm., breadth 0. 20 mm.

The ﬁgmcd specimens from Canada are paratypes in
the Cushman collection, available through the kindness
of Doctor Wickenden.

Bearpaw shale. West bank of the Oldman River %% mile north of
the main highway running west from Lethbridge, SE%4
sec. 11, T. 9, R. 22 W. of 4th meridian, Alberta, Canada.
(Type locality.) Further exposures on the Oldman River,
on St. Marys River, and in the bad lands east of Many-
berries, Alberta, Canada.

Ripley formation. Tennessee, McNairy County (94).

Verneuilina cretosa Cushman
Plate 7, figure 7
Verneutlina cretosa Cushman, Cushman Lab. Foram. Research
Contr., vol. 9, p. 31, pl 5, figs. 7a, b, 1933; idem, Special
Pub. 7 p. 14, pl. 1, ﬁg 20 1937. -

Test elongate, tapering, greatest breadth near -the
apertural end, initial end acute, triangular in transverse
section, periphery serrate; chambers numerous, triserial,
of rather uniform shape, increasing regularly in size as
added; sutures distinct, very slightly depressed; wall
finely arenaceous, with much cement, smoothly finished;
aperture at the base of the inner margin of the last-
formed chamber, low, elongate. Length of holotype
2.10 mm., breadth 1.10 mm., thickness 0.90 mm.

The species may be distinguished by its elongate form
and strongly limbate sutures. The types are from the
upper part of the Taylor marl. Somewhat similar speci-
mens occur in the Burditt marl (of Adkins) at the top

" of the Austin chalk .

Taylor marl, upper part. Texas, Red River County .(107).
Austin age. Burditt marl (of Adkins). Texas, Bell County (269).
Austin chalk. Texas, Bell County (316).

Genus TRITAXIA Reuss, 1860
Tritaxia manitobensis Wickenden
Plate 7, figure 8
Titaxia manitobensis Wickeriden, Royal Soc. Canada Trans., 3d
" ser., vol. 26, sec. 4, p. 87 pl. 1, fig. 10, 1932. .
Cushman, Cushman Lab. Foram. Research Special Pub. 7,
p. 27, pl. 4, fig. 7, 1937.

Test elongate, triserial throughout; chambers distinct,
triangular, rounded, overlapping, drawn out-to a neck;
sutures distincet, curved; wall smooth, finely arenaceous,
with a moderate amount of cement; aperture terminal, at
the end of the neck on the last-formed.chamber; color.
white. Length about 0.40 mm., width about 0.19 mm.

The specimen figured ‘here is' a paratype kindly
furnished by Dr. Wickenden. Length 0.45 mm., breadth
0.20 mm.

" The species is small and evidently easily deformed in
fossilization.

Upper Cretaceous Lower Benton Ashville beds, near the easﬁ
end of Thunder Hill, Manitoba, Canada. (Type locality.)

Tritaxia jarvisi Cushman
Plate 7, figure 9 .
Tritazia pyramidata Cushman and Jarvis (not Reuss), U. S. Nat.
Mus. Proc., vol. 80, art. 14, p. 16, pl. 4, figs. 4a, b, 1932,
Tritaxia jarvist Cushman, Cushman Lab. Foram. Research Special
f;g")] 6, p. 4, 1936; idem, Special Pub. 7, p. 28, pl. 4, fig. 8,
Test large, elongate, tapenng from the subacute initial
end to the greatest breadth near the apertural end, tri-
serial, triangular in transverse section, sides flat; cham-
bers dlstmct numerous, of rather regular shape, increas-
ing gradually and regularly in size as added, not inflated,
the last-formed in the adult terminal, nearly covering -
preceding chambers; sutures distinct, shghtly depressed,
strongly oblique, forming an angle of more than 45°
with the long axis of the test; wall rather coarsely arena-
ceous but with fairly smooth finish; aperture in the adult
terminal, rounded, with a slight neck. Length up to
2.20 mm., breadth up to 1.10 mm. '
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Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad; Calex C well, at 116 feet, near
Lizard Springs, Trinidad. -

Tritaxia ellisorae Cushman

’ Plate 7, figures 10, 11

Tritaxia ellisorae Cushman, Cushman Lab, Foram Research Spe-
cial Pub. 6, p. 5, pl. 1, figs. 9a, b; idem, Special Pub. 7,
p. 28, pl. 4, figs. 9, 10, 1937; idem, Contr., vol. 20, p. 3,
pl. 1, fig. 6, 1944.

Test elongate, slender, slightly tapering, triangular in
transverse section, with the sides flattened or slightly
concave, the angles slightly keeled; chambers fairly dis-
tinet, rather high, of rather uniform shape, increasing
gradually in size as added; sutures fairly distinct, slightly
depressed; 'wall distinctly arenaceous but the surface
only slightly roughened; aperture a low opening in a
“semicircular depression of the inner margin of the last-
formed chamber. Length up to 1.25 mm., diameter 0.45
mm.

This species is very slightly tapering and usually has
distinet keels at the angles. The last-formed chambers
have a tendency to become biserial.

The only record for this specles S0 far is from the
Pecan Gap chalk.

Taylor marl, Pecan Gap chalk member
(165, 166) ;

Texas, Delta County
Rockwall County (175, 176 [type localityl).

Genus GAUDRYINA D’Orbigny, 1839
Gaudryina rugosa D’Orbigny
Guudryma rugosa D’Orbigny, Soc. géol. France Mém., 1st ser.,

vol. 4, p. 44, pl. 4, figs. 20, 21, 1840; Prodrome de Paléon-
tologie stratigraphique universelle des animaux mollusques
et rayonnés, vol. 2, p. 282, No. 1406, 1850.

Reuss, Haidinger’s Naturwiss. Abh., vol. 4, p. 25, 1851.

Beissel, Preuss. geol. Landesanstalt Abh., new ser., vol. 3,
p. 69; pl. 13, figs. 30-37, 1891.

Franke, Greifswald Univ., Geol.-palaeont. Inst. Abh., vol 6,
p. 14 pl. 1, fig. 19, 1925. >

Brotzen Zeitschr, Deutschen Paléistina-Vereins, Jahrg 1934,
. §7, 1934,

Cushman, Cushman , Lab Foram. Research. Special Pub. 7,
p- 36, pl. 4, figs. 14—19, pl. 5, figs. 1, 2, 1937,

Test large, elongate, greatest width near the apertural
end; early portion triserial, triangular in transverse sec-
tion, the sides flat, angles in the early portion acute, be-
coming somewhat rounded later; biserial portion long,
consisting of 4 or more pairs of chambers, in end view
becoming quadrangular or even somewhat rounded;

chambers fairly distinct except in very rough specimens; |

sutures slightly depressed, somewhat strongly so in the
adult portion,
oblique, in the adult nearly horizontal; wall usually
coarsely arenaceous, with sand grains of various sizes,
in some specimens the surface very much roughened;
aperture in the adult elongate, at the inner margin of
the last-formed chamber.
breadth 0.75 t0.0.85 mm.

. Though there are numerous American records for this
species, the only specimens that can be definitely referred
to it are those from the Upper Cretaceous of Vincentown,
N. J.  These are rather large and are numerous at that
locality.

Jennings (Bull Am. Paleontology, vol. 23, No. 78, p
12, pl. 1, fig. 5, 1936) has recorded it from the Navesmk
marl and Mt. Laurel sand of New Jersey.

in the early triserial portion strongly |

Length up to 2.00 mm,, .
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Gaudryina foeda (Reuss) Cushman
Plate 7, figures 12, 13
Textularia foeda Reuss, Verstemerungen bohm. Xreideformation,
pt. 2, p. 109, p] 43, figs. 12, 13, 1846.
Flanke, Preuss geol. 'Landesanstalt Abh., new ser., vol. 111,
p. 133, pl. 12, fig. 6, 1928. :
Gaudryina joeda Cushman, Cushman Lab. Foram. Research
Contr., vol. 8, p. 90, 1932; Cushman Lab. Foram. Research
Specml Pub. 7 38 pl. 5, figs. 8-16, 1937.
Gaudryina filifformis Cushman and Jarvis (not, Berthelin), Cush-
man Lab. Foram. Research Contr., vol. 4, p. 92, pl. 13,
fig. 2, 1928; U. S. Nat. Mus. Proc,, "vol. 80 art. 14, p. 16,
pl. 4, fig. 5, 1032.
Textulana concinng Cushman and Jarvis (not Reuss), Cushman
Lab. Foram. Research Contr., vol. 4, p. 91, pl 13, fig. 1,
1928; U. S. Nat. Mus. Proe,, yol. 80, art. 14, p- 15, pl. 4,
figs. 1, 2, 1932,

Test elongate, tapering, greatest width near the aper-
tural end, earliest chambers apparently triserial and
somewhat triangular in section, later chambers forming
the greater portion of the test, biserial, numerous; cham-
bers fairly distinct, inflated, especially in the later por-
tion, in many specimens distorted by compression in
fossilization; sutures usually distinct, slightly depressed,
forming an angle of less than 45° with the horizontal and
usually becoming less oblique toward the apertural end;
wall arenaceous, easily distorted, often of rather coarse
sand grains with a large amount of cement; aperture
terminal, elongate; at the inner margin of the last-formed-
chamber. Length up to 1.00 mm., breadth 0.25 to 0.30
mm,

This species is common in the European Cretaceous.
In America specimens referable to it are found in the
Upper Cretaceous of Trinidad and of the Tampico Em-
bayment of Mexico. Similar specimens also occur in
beds of Navarro and Taylor ages in Alabama, Alkansas,
and Texas.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.
Mendez shale. On San Luis Potosi-Tampico Railroad 0.5 km.
southwest of Coco, Hacienda el Limon, and also on the
same railroad at km. 572.66, km. 572.86," and km. 577.20.
Navarro age. Prairie Bluff chalk. Alabama, Wilcox County (100).
Taylor age. Upper part of Taylor marl. Texas, Guadalupe
County (151); Bexar County (158, 159).
QOzan formation. Arkansas Little River County (254).
Lower part of Taylor marl. Texas, McLennan County - (240).

Gaudryina faujasi (Reuss) Cushman
Plate 7, figure 14

Textilaria faujasi Reuss, Akad. Wiss. Wien, Math-naturwiss. XI.,
Sitzungsber., vol. 44, pt. 1, 1861, p. 320, pl. 3, figs. 9a, b
(1862).

Gaudryina foujosi Cushman, Cushman Lab. Foram. Research
Contr., vol. 8 p. 91, 1932; Cushman Lab. Foram. Re-
search Special Pub. 7, p. 39, pl. 5, figs. 17-20; pl. 6, figs.
1, 2; 1937. .

Cushman and Deaderick, Cushman Lab. Foram. Research
Contr., vol. 18, p. 53, pl. 9, fig. 14, 1942,

Test large, elongate, the earliest portion triserial, tri-
angular in transverse section, sides flattened or slightly
concave, angles somewhat rounded, later and much the
larger portion biserial, increasing gradually in breadth as
added, periphery broadly rounded, sides somewhat flat-
tened; chambers except those of the last-formed portion
indistinct, latest somewhat inflated; sutures indistinet
except toward the apertural end, where they are slightly
depressed, nearly horizontal or very slightly oblique;
wall arenaceous, somewhat roughly finished; aperture a
somewhat rectangular opening at the inner margin of the
last-formed chamber. Length up to 1.90 mm., breadth
up to 0.80 mm., thickness 0.60 mm.
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This species was originally described by Reuss from the
‘Upper Cretaceous Maastrichtian stage of Maastricht,
Holland, and it occurs elsewhere in Europe in the
Senonian. In America is occurs in the Upper Cretaceous
of New Jersey, Arkansas, and Texas. The specimens
from the Texas locality are not altogether typical.

Vincentown, N. J.
Texas, Bexar County (158).
Arkansas, Sevier County.

Vincentown marl.
Taylor marl, upper part.
Austin age. Brownstown marl.

Gaudryina bentonensis (Carmen) Cushman
Plate 7, figures 15, 16
Spiroplectammina bentonenszs Carman, Jour. Paleontology, vol
3, p. 311, pl. 34, figs. 8, 9, 1929.
. Gaudryina bentonenszs Cushman Cushman Lab. Foram. Research
Contr., vol. 8, p. 96, 1932; Cushman Lab. Foram. Research
Special Pub. 7, p. 42, pl. 6, figs. 21, 22, 1937.
Cushman and Deaderick, Cushman Lab. Foram. Research
Contr., vol. 18, p. 52, pl. 9, figs. 12, 13, 1942.

Test small, elongate, narrow, early portion apparently
triserial, later and much the larger portion biserial, easily
distorted in fossilization and usually twisted, the biserial
portion with the chambers somewhat inflated, high, rather
regularly increasing in size as added, the sides of the
biserial portion nearly parallel; sutures more or less
indistinct, usually nearly horizontal; wall rather coarsely
arenaceous, with much cement, somewhat roughly finish-
ed; aperture at the inner margin of the last-formed
chamber, low, narrow. Length 0.40-0.45 mm., breadth
0.15 mm.

This species was originally described from the Upper
Cretaceous of Wyoming. It appears to range from the:
Austin to the Taylor and possibly to the Eagle Ford
although spcclmens from the last formation are not well
preserved.

Benton shale. East flank of Centennial syncline, west slope of
Sheep Mountain, T. 15 N, R. 77 W, east of Centennial,
Wyo.
Taylor age.
Upper part of Taylor marl. Texas, Williamson County (143,
"144); Bexar County (153, 159).
Pecan Gap chalk member of Taylor marl.
County (175).

Wolfe (Clsts; sand member of Taylor marl.
186).

Annona chalk. Texas, Red River County (192, 194, 198).

Lower part of Taylor marl. Texas, Collin County (207); Ellis
?ounty (232); Hill County (237); McLennan County
239).

Austin age.

Brownstown marl. Texas, Red River County (318);
County (321); Arkansas, Sevier County.

Blossom sand. Te\as, Lamar County (322).

Bonham marl. Texas, Lamar County (327, 329, 330).

Selma chalk of upper Austin age. Alabama, meor River

(353).
Eagle Fo&% s)hale. Texas, Dallas County (358, 359) ; Ellis County
4). :

Texas, Rockwall

Texas, Hunt County

Lamar

Gaudryina laevigata Franke
Plate 8, figure 4 .
Gaudryina laevigata Franke, Deutsche geol. Gesell. Zeitschr.,

66, p. 431, pl. 27, figs. 1, 2, 1914,

Cushman, Am. Assoc, Petroleum Geologists Buli., vol. 10,
p. 587, pl. 17, figs. la, b(?), 1926.

Franke, "Preuss. geol. Landesanstalt Abh., new ser., vol. 111,
p. 142, pl. 13, fig. 3, 1928. :

Sandldge Am. Midland Naturalist, vol. 13, p. 341, pl. 31,
fig. 21 (7), 1932.

Cushman, Cushman Lab. Foram. Research Specml Pub. 7,
p. 41, pl. 6, figs. 10-17, 1937.

- Cushman and Hedberg, ldem, Contr., vol. 17, p. 84, pl. 21,
fig. 8, 1941, .

vol.
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Test tapering, more or less elongate, early portion tri-
serial, sharply triangular in transverse section, the angles
subacute, later portion enlarging rapidly, the chambers
inflated and distinct, considerably overlapping; sutures
distinct, somewhat depressed, those of the adult portion
nearly horizontal; wall finely arenaceous with smooth
finish, even when containing sand grains of considerable
size; aperture usually elongate, low, at the inner margin
of the last-formed chamber. Length up to 1.00 mm.,
breadth 0.50 to 0.70 mm.

This species is common in the Cretaceous of Europe
but is rare in America. The figured specimen, which is
fairly typical, is from the upper part of the Taylor marl,
Red River County; Tex. (107).

Gaudryina navarroana Cushman
Plate 7, figure 17
Gaudryma navaIroana Cushman Cushman Lab. Foram. Research.
Contr., vol. 8, p. 98, pl 11, figs. 15, 16, 1932; Cushman
La.b7 Foram. Research Specml Pub. 7 p. 43, p] 7, fig. 1,
193

Test elongate, early portion triserial and sharply tri-
angular, the edges bluntly angled, fusiform in front view;
chambers of the later portion biserial and somewhat com-
pressed, lobed; sutures fairly distinet in the early portion,
distinct and depressed later; wall rather coarsely arena-
ceous but with fairly smooth finish; aperture a deep re-
entrant in the inner margin of the chamber with raised,
rounded margins. Length up to 1.00 mm., breadth 0.50
mm., thickness 0.40 mm. ‘

This species is an excellent index fossil for the upper
Navarro. It is characterized by the large proportion of
triserial chambers and the very short biserial stage con-
sisting of a few chambers that are usually somewhat
flattened. The wall of the test is thin and easily col-
lapsed, so that the sutures usually appear as raised ridges.

Navarro age. '
Kemp clay. Te\as core samples from upthrow s1de of fault in
Mexia oil ﬁeld Mexia (type locality); Hopkins County
(1); Kaufman County (2); Guadalupe County (18, 19).
Tscondido formation. Texas, Maverick County (22). -
Arkadelphia marl. Arkansas, Hempstead County (71).
Nacatoch sand. Arkansas, Lonoke County (77)..

Gaudryina io Cushman
Plate 7, figure 19
Gaudryina 0 Cushman Cushman Lab. Foram. Reséarch Contr.,
vol. 9, p. 51, pl. 5, figs. 6a—c, 1933; Cushman Lab. Foram,
Research Speclal Pub. 7, p- 4, pl 7, fig. 4, 1937,

Test elongate, tapering, early portion triserial, tri-
angular in section, later portion biserial, the periphery
angularly lobed; chambers inflated and rounded except

"at the angles; sutures distinct, slightly depressed in the

early portion, strongly so-in the adult chambers; wall

“distinctly arenaceous, composed of rather uniformly

sized sand grains cemented into a fairly smooth surface;
aperture elongate, at the base of the last-formed chamber,
or tending to become terminal. Length 2.00 mm.,
breadth 0.70 mm., thickness 0.50 mm.

This species seems to be a characteristic one of the
Wolfe City sand member of the Taylor. It may be
found to be-a definite index fossil for this particular
member.

T.wlm ma.l] Wolfe City smnd member. Texas, Collin County

(181, 182).
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Gaudryina bearpawensis Wickenden
Plate 7, figures 20-22
Gaudryina bearpawensts Wickenden, Royal Soc. Canada Trans.,
3d ser., vol. 26, sec. 4, p. 88, pl. 1, fig. 7, 1932.
Cushman, Cushman Lab, Foram. Research Special Pub. 7,
p- 44, pl. 7, figs. 5-7, 1937.

* Test elongate, early portion triserial, later twisting into

a biserial part, tapering toward both ends, but more
strongly toward the early portion; chambers distinct,
almost globular, especially in the triserial part; biserial
part only 5 or 6 altogether, triserial portion three rows
of six chambers each; sutures distinet, slightly curved;
walls rather coarsely arenaceous, Wlth much brown
cement; aperture comma-shaped, at the base of the last-
formed chamber; color brownish. Length about 0.45
mm., breadth 0.18 mm.

This is a very small species, easily overlooked. The
young stages are definitely triserial, and young specimens
therefore may be easily confused with Verneuilina. As
far as records show, this species has been recorded only
from the Bearpaw formation of western Canada.

Bearpaw formation. Exposures on west bank of Old-
man River about 14 mile north of main highway leading
west from Lethbridge, SEY4 sec. 11, T. 9, R. 22 W. of
4th’ meridian, Alberta Canada. Exposures on Oldman
River near Lethbridge, on St: Marys River east of Many-
berrieds, and in valley due north of Lundbreck, Alberta,
Canada.

Gaudryina painoides Wickenden
Plate 7, figure 18
Gaudryina painoides Wickenden, Royal Soc. Canada Trans., 3d
ser., vol. 26, sec. 4, p. 88, pl. 1, figs. 3a—c, 1932.
Cushman, Cushman Lab. Foram. Research Special Pub. 7,
p. 45, pl. 7, fig. 3, 1937.

‘Test minute, elongate, slender, several times as long as
broad, the early and smaller portion triserial, later and
larger portion biserial, compressed; chambers distinct,
inflated, biserial ones increasing regularly in size as
added, the last-formed pair being the largest; sutures
distinct, strongly depressed, only slightly oblique; wall
very finely arenaceous, with a large proportion of cement;
aperture rounded, tending to become somewhat terminal.
Length 0.25 to 0.30. mm., breadth 0.06 to 0.08 mm.

This species is very distinctive in its characters in spite
of its very small size. It was described from the Upper
Cretaceous of western Canada.

Boyne beds. Exposure on the Pembina escarpment 8
miles south of Morden, SE1 sec. 32, T. 1, R. 5 W. of
principal meridian; Boyne River 414 miles west of Miami
near Treherne; calcareous shales in the Vermilion River
14 mile above the crossing of the trail into the Riding
Mountain Forest Reserve, Manitoba, Canada.

Gaudryina canadensis Cushman
Plate 6, figure 24
Bigenerina angulata Cushman, Royal Soc. Canada Trans., 3d ser.,
vol. 21, sec. 4, p. 131, pl. 1, fig. 10, 1927,
Gaudryina canadensis Cushman, Cushman Lab. Foram ® Research
Contr., vol. 19, p. 28, pl. 6, figs. 7, 8, 1943.

Test elongate, earliest portion triserial, becoming bi-
serial early in the development and in some specimens
tending to become uniserial; chambers distinct, inflated,
10 to 16 in the adult biserial portion, very gradually
increasing in size as added; sutures distinct, depressed;
wall arensceous with a large proportion of cement, easily
contorted in fossilization;.aperture enlarged at the base,
tending to become terminal and ‘more rounded in the

uniserial chambers.

‘not been described from Europe.

.
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Length 0.80 to 1.25 mm.; breadth
0.22 to 0.25 mm.

The wall has an abundance of browmsh cement, ap-
parently chitinous, and was apparently flexible so that
1r}11 fossilization very few specimens kept their original
shape.

The species is evidently related to Gaudryina bear-
pawensts Wickenden, but that species has a much greater
proportion of triserial chambers and the biserial stage
much shorter with no apparent tendency to become
uniserial.

This species was orlgmally described from beds re-
ferred to the Upper Cretaceous of Manitoba, Canada,
but later seen to be definitely Lower Cretaceous. Speci-
mens from the Cretaceous of Bohemia are very similar
indeed to this American species, but apparently it has
The large amount of
cement in both series of specimens probably accounts
for the fact that the tests are usually collapsed.

“Upper Cretaceous” [Lower Cretaceous]. British Petroleum well

No. 3, 2,044 to 2,054 feet, sec. 29, T. 45, R. 6 W. of 4th meridian,
Mamtoba Canada

Gaudryma rudita Sandige
Plate 7, figures 23, 24;.plate 8, figure 1
Gaudryina rudite Sandidge, Am. Midland Naturalist, vol. 13, p.
342, pl. 31, figs. 19, 20, 1932,
Cushman, Cushman Lab. Foram. Research Special Pub. 7,
p. 46, pl. 7, figs. 8-10, 1937,
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 19, p. 51, pl. 9, fig. 4, 1943.
Cushman, idem, vol. 20, p. 84, 1944.
Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 329,
pl. 50, figs. 9, 10, 1944, ‘
Textularia agglutinans W. Berry (not D’Orbigny), in Berry and
Kelley, U. S. Nat. Mus. Proc., vol. 76, art. 19, p. 3, pl. 2,
fig. 1, 1929.
Gaudryina rugosa Cushman (not D’Orbigny), Tennessee Div.
Geology Bull. 41, p. 20, pl. 1, figs. 9, 10, 1931.
Gaudryina minima Cushman(?) (not Egger) Jour. Paleontology,
vol. 5, p. 301, pl. 34, figs. 5a, b, 1931.

Test elongate, slightly compressed, broad at the aper-
tural end, initial end bluntly pointed; triserial portion
small, short; biserial portion much longer, slightly in-
flated; chambers gradually increasing in size as added,
rounded, overlapping; sutures somewhat depressed, some-
times partially concealed by the rough coating of sand;
wall finely arenaceous, exterior covered with coarse sand
grains, surface rough; aperture in a rounded depression
extending from the inner margin well into the face of the
last chamber. Length 0.60 to 0.90 mm., breadth 0.30 to
0.40 mm., thickness 0.20 to 0.30 mm.

This is a variable species, and, if all the forms recorded
here belong to one species, it is rather widely distributed,
occurring most commonly in the Navarro but with a few
specimens- referable to it in the Taylor and at a single
locality in the Austin. The surface of the test at the
type locality is covered with coarse sand grains, but in
other localities this feature is much less definite.- The
general form of the test, however, seems to be rather
constant. It has been recorded in the American Creta-
ceous both as Gaudryine rugose and as G. minima, but
now that the typical forms of those species are well
known, our American species is seen to bée very definitely
distinet. :

Navarro age.

Corsicana marl. Texas, Limestone County (29, 30).

Ow! Creek formation. M1ssxsslpp1 Tippah County (83).

Prairie Bluff chalk. Alabama, Wilcox County (100);

County (101-103).
Ripley formation. Tennessee, McNan‘y County (94, 95, 97);
Henderson County (96).

Sumter
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Selma chalk (upper part). Tennessee, McNairy County (98).
Neylandville marl. Texas, Delta County (51); Hunt County
(53); Navarro County (64). -
Tuylor age.
Upper part of Taylor marl.
linmson County. (142).
Selma chalk (middle part). Tennessee, Hardin County (255).
Muarlbrook marl. Arkansas, Clark County; Howard County;
Hempstead County.
Austin age.
Austin chalk. Texas, Grayson County (290).
Selma chalk (lower pmh) Mississippi, Lee County (350).

Texas, Leon County (138); Wils

Gaudryina quadrans Cushman
Plate 8, figures 2, 3
Gaudryina quadrans Cushman, Cushman Lab. Foram. Research
Special Pub. 6, p. 6, pl. 1, figs. 12a, b, 1936; idem, Special
Pub. 7, p. 47, pl. 7, figs. 11, 12, 1937.
Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 330,
pl. 50, figs. 11, 12, 1944.

Test elongate, sometimes slightly . twisted, tapering
more or less pyramidal, greatest breadth toward the
quadrate apertural end, usually rhomboid, truncate;
early portion tnangulal triserial; later quadrate bi-
serial; chambers distinct except in the earliest portion,
very sllghtly inflated, increasing gradually in size as
added; sutures distinct, slightly depressed; wall arena-
ceous but the exterior usually with smooth finish; aper-
ture a low opening in an indentation of the inner margin
of the ldst-formed chamber. Length up to 1.20 mm.,
diameter 0.60 mm.

This is a distinctive species but so far has been found
only at the type locality and in the Marlbrook marl of
Arkansas.

Taylor age.
Upper part of Taylor marl.
Marvibrook marl.
County.

Texas, Bexar County (158).
Arkansas, Howard County; Hempstead

Gaudryina (Siphogaudryina) austinana Cushman
Plate 8, figures 5-7
Gaudryina (Stphogaudryina) austinana Cushman, Cushman Lab.

Foram. Research Special Pub. 6, p. 10, pl. 2, figs. 6a, b,
1936; idem, Special Pub. 7, p. 74, pl. 11, figs. 1-3, 1937.

Cushman and Deaderick, idem, Contr., vol. 18, p. 53, pl. 9,
figs. 15, 16, 1942.

Cushman, idem, Contr., vol. 20, p. 84, pl. 13, fig. 2, 1944,

Test somewhat longer than broad, the early portion
triserial and triangular, in the later portion biserial and
somewhat compressed, the keel of one side dividing so
that a generally quadrangular test results, angles sharp
or somewhat rounded; chambers fairly distinet, especially
in the later portion, whme they are somewhat inflated;
sutures fairly distinct, oblique, the later sutures shghtly
depressed; wall arenaceous, with much cement, either
smooth or slightly roughened on the exterior; apeltule

a small, low opcnma in a rather deep, semicircular re-

entrant of the mner margin of the last-formed chamber.
Length up to 2.00 mm., breadth 1.00 mm.

This species shows the relationships between typical
Gaudryina and the ‘subgenus Pseudogaudryina, particu-
larly G. (P.) ellisorae (p. 35). The early stages very
closely resemble those of Pseudogaudryinella. The
species also resembles Gaudryina (Siphogaudryina) car-
inata Franke, but the angles are less prominent, the sur-
face is smoother, and the general appearance of the
species is much less coarse. Our collections seem to show
that this is a good index fossil for the Austin.chalk, par-
ticularly the upper portion. The few localities from the
Taylor all lie just above the Austin-Taylor contact.
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Taylor marl, lower part. Texas, Dallas County (216, 217, 222,
224); Williamson County (246).
Austin age.
Burditt marl (of Adkins).
County (270, 271).
Gober tongue of Austin chalk. Texas, Fannin County (273,
276-278) ; Lamar County (285, 288).
Austin chalk. Texas, Grayson County (289-291); Collin
County (292, 294, 295); Dallas County (296, 303, 305,
306, 309, 310); Bell County (316).
Selma chalk (lower part). Mississippi, Lee County (350).
Brownstown marl. Arkansas, Sevier County.

Texas, Bell County (269); Travis

Gaudryina (Siphogaudryina) stephensoni Cushman
Plate 8, figures 8-11
Gaudryina stephensons Cushman, Cushman Lab. Foram. Research
Contr., vol. 4, p. 108, pl. 16, figs. 6-8, 1928; Tennessee
Diy. Geology Bull. 41, p. 20, pl 1, figs. lla, b, 1931; Jour.
Paleontology, vol. 6, p. 332, 1932.
Sandidge, idem, p. 268 pl. 41, figs. 13, 14, 1932,
Cushman, Cushman Lab. Foram. Research Special Pub.
7, p. 74, pl. 11, figs. 4-6, 11, 1937.
Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 330,
pl. 50, figs. 13, 14, 1944,

Test elongate, tapering, greatest width near the aper-
tural .end; the early portion triserial and tricarinate,
rapidly increasing in size from the subacute initial end,
later and larger portion biserial, with quadrate chambers,
the angles distinct, the broader faces of the tést flattened
or slightly concave, the angles of each chamber marked -
by fistulose processes that are usually broken through at
the tip, showing the hollow within; chambers fairly dis-
tinet in well preserved specimens; sutures very slightly
depressed; wall finely arenaceous, somewhat rough on the
exterior; aperture a low elongate opening, on the inner
margin of the last-formed chamber. Length 0.70.,
breadth 0.25 mm., thickness 0.15 mm.

This species is related to G. (8.) austinana and prob-
ably is derived from it. . It is characteristic of the Taylor
marl in its various phases, and can, therefore, be used as
an index fossil with @. (S.) austinana to distinguish these
two parts of the Upper Cretaceous. There are a few
records of a form from the lower Navarro as GQ. (S.)
stephensont that may not be the same species, but they
are very closely allied. The single record from the
Austin is from the Burditt marl (of Adkins), which has
various elements of its foxamnnfelal fauna closely re-
sembling the Taylor.

Navarro age.
Ripley formation. Tennessee, McNairy County (94, 95).
Selma chalk (upper part). Mississippi, Prentiss County on.
Alabama, Marengo County (104).
Taylor age.
Marlbrook marl. Arkansas, Clark County; Hempstead County.
Upper part of Taylor marl. Texas, Lamar County (110);
Hunt County (116); Collin County (121); Kaufman
County (129) ; Milam County (139); Williamson County
(142) ; Bexar County (152, 159).
Pecan Gap chalk member of Taylor
County (170-172).
Wolfe City sand member of Taylor marl.
(181-183).
Lower part of Taylor marl. Texas, Delta County (206) ; Collin
County (212); Ellis County (234).
Selma chalk (middle part). Mississippi, Alcorn County (257);
Union County (262).
Austin age. Burditt marl (of Adkins).
270).

marl. Texas, Collin

Texas, Collin County -

Texas, Travis County

Gaudryina (Pseudogaudryina) ellisorac Cushman
Plate 8, figures 12, 13
Gaudryina (Pseudogaudryina) ellisorae Cushman, Cushman Lab.
Foram. Research Special Pub. 6, p. 13, pl. 2, figs. 12a, b,
1936; idem, Special Pub. 7, p. 87, pl. 12, figs. 15, 16, 1937;
idem, Contr., vol. 20, p. 84, pl. 13, fig. 3, 1944,
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- Test slightly longer than broad; the earliest stage tri-
serial and the test triangular, later becoming somewhat
compressed so that the two sides that have the zigzag
line between the chambers are much broader than the
third side, which has horizontal sutures; angles usually
sharp; chambers fairly distinct, slightly if at all inflated;
sutures rather indistinet, later sutures sometimes slightly
depressed; wall arenaceous, somewhat variable in texture
according to the habitat, either coarsely arenaceous and
somewhat roughened on the exterior or with much
cement, finely arenaceous and smooth; aperture a rather
high opening in an elongate, rounded re-entrant in the
inner margin of the last-formed chamber. Length 0.80
mm., breadth 0.55 mm.

This species apparently represents the earliest occur-
‘rence of this subgenus. In the adult the face with the
simple horizontal sutures is narrow and the two faces
with the zigzag sutures are broad, each chamber of one
series in the biserial portion having the periphery trun-
cate, the other series with the periphery forming an
acute angle.
(Siphogaudryina) austinana and to Pseudogaudryznella
capitosa.

Taylor marl, lower part. Texas, Travis County (248).

Austin age. Selma chalk (lower part). Mississippi,
: County (351); Lee County (350).

Itawamba

Gaudryina (Pseudogaudryina) pyramidata Cushman
Plate 8, figure 14 .- -

Gaudryina laevigata Franke var. pyramidate Cushman, Am.
Assoc. Petroleum Geologists Bull,, vol. 10, p. 587, pl. 16,
figs. 8a, b, 1926.
White, Jour, Paleontology, vol. 2, p. 313, pl. 42, fig. 7, 1928.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr.,, vol. 4, p. 92, pl. 13, fig. 6, 1928; U. S. Nat. Mus.
Proc., vol. 80 art. 14, p. 18 pl. 5 fig. 3 1932.
Cushman Jour. Paleontology, vol. 6 p. 333 1932.
Gaudryina ( Pseudogaudryma) pymmzdata Cushman, Cushman
Lab. F;)ram. Research Special Pub. 7, p. 87, pl. .12, fig.
13, 193
Cushman and Goudkoff, 1dem, Contr., vol. 20, p. 56, pl. 9,
figs. 7,8, 1944,

Test somewhat longer than broad, triangular in trans-
verse section, the early chambers triserial, later biserial,
angles acute; chambers distinct, slightly inflated, in the
biserial portion with the series of one side with a squarely
truncate periphery, those of the opposite series pointed;
sutures distinet, slightly depressed; wall rather coarsely
arenaceous but usually with a smooth surface; aper-
ture a low opening in a semicircular re-entrant of the
inner margin of the last-formed chamber. Length up
to 1.25 mm., diameter 0.90 mm.

The species is particularly well developed in the
Velasco shale in the Tampico Embayment region of
Mexico and occurs also in Trinidad and in California.

Upper Cretaceous. Pit at szard Springs, near Guayaguayare,
southeastern Trinidad.
Velasco shale. Hacienda el Limon, Mexico.

~ Genus GAUDRYINELLA Plummer, 1931
Gaudryinella pseudoserrata Cushman
Plate 8, figures 15-21
Gaudryinella pseudoserrata Cushman, Cushman Lab. Foram.
Research Contr., vol. 8, p. 99 pl. 11, figs. 20, 21, 1932;
Cushman Lab. Foram. Research Speclal Pub. 7, p. 105
pl. 14, figs. 16-22, 1937.
Cushman and Todd Cushman Lab. Foram. Research Contr. Y
vol. 19, p. 51, pl. 9, fig. 5, 1943.

Test elongate, earliest portion triserial, tllen becoming

biserial and somewhat compressed, in the adult tending-

The species is closely related to Gaudryina’
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to become uniserial; chambers distinct, later chambers
inflated and lobulate; sutures distinet, later sutures deep-
ly depressed; wall rather coarsely arenaceous, later por-
tion in many specimens roughly finished; aperture in the
adult rounded and subterminal. Length 1.00 mm. or
more, diameter 0.50 mm., thickness 0.35 mm.

Th1s species is an excellent marker for the Nacatoch
sand and above. .It is very abundant and rather widely

~distributed. There seems to be much variation, particu-

larly in the later chambers, for in some specimens these
chambers are much expanded and in others contracted
to almost a cylindrical form. There is also considerable
range in the coarseness of the exterior.

Navarro age.

Kemp clay. Texas, Navarro County (4, 5); Williamson County
(11, 12); Travis County (13, 17)

Corsicana marl. Texas, Hunt County (24); Navarro County .
(25-28) ; Limestone County (30, 31); Falls County (32);
Travis County (34-43); Caldwell County (44); Guada-
lupe County (45); Bexar County (46).

Arkadelphia marl. Arkansas, Hempstead County (71, 72).

Nacatoch sand. Texas, Bowie County (47). Arkansas, Lonoke
County (77). :

Genus PSEUDOCLAVULINA Cushman, 1936
Pseudoclavulina clavata (Cushman) Cushman
Plate 8, figures 22-31; plate 9, figures 1, 2
Clavulina clavata Cushman, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 589, pl. 17, fig. 4, 1926; Jour. Paleontology,
vol. 1 p. 149 pl. 28 fig. 3, 1927.
Clavulina amorpha Cushman (not 1926), Tennessee Div. Geology
Bull. 41, p. 21, pl. 1, figs. 12, 13 1931.
Clavuling parisiensts Sandldge (not D01b1gny) Jour. Paleontol-
ogy, vol. 6, p. 269, pl. 41, fig. 12, 1932
Reophaz cylindricus H. B. Brady var. ripleyensis W. Berry, in
Berry and Kelley, U. S. Nat. Mus. Proc., vol. 76, art. 19,
p. 2, pl. 1, fig. 5, 1929.
Reophax coonensis W. Berry, idem, p. 2, pl. 3, fig. 23, 1929,
Pseudoclavulinag clavata Cushman, Cushman Lab. Foram. Re-
search Special Pub. 7, p. 108, pl. 15, figs. 1-13, 1937.
Cushman and Deaderick, idem, Contr., vol. 18, p. 53, pl. 9,
figs. 17-22, 1942,
Cuzl}lman and Todd, idem, Contr., vol. 19, p. 52, pl. 9, fig. 6,
1943.
Frigiell, Jour. Paleontology, vol. 17, p. 240, pl. 55, fig. 14,
1943 i

Cushman and Deaderick, idem, vol: 18, p. 330, pl. 50, figs.
15-17, 1944,

Cushman Cushman Lab. Foram. Research Contr., vol. 20,
p3pllﬁg81944

Test usually slender, comparatively large in the micro-
spheric form, 2 to 4 times as long as broad; early portion
triserial and somewhat swollen, later uniserial, generally
rounded in transverse section in the adult and triangular
in the early stages; chambers inflated in the adult, some-
what indistinet, increasing very slightly in size as added
sutures mostly indistinet but slightly depressed in the
later portion; wall coarsely arenaceous, usually with
fairly smooth finish but in some specimens with a rather

-rough exterior; aperture in the adult terminal, circular.

Length up to 1.00 mm. or more.

The material from Mexico from which this species was
originally described had been somewhat subjected to the
action of acid and did not show the full characters.
Specimens from the same locality have since been studied
and the full characters determined. The microspheric
form is usually large and decidedly stouter than the
smaller and more slender megalospheriec form, which has
a nearly uniform diameter throughout instead of taper-
ing, as does the microspheric form. There is a consider-
able difference in the texture of the wall and the rough-
ness of the exterior, and this seems to be a variable
character, influenced more or less by local conditions of
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the cnvironment. The species seems to develop in the
upper part of the Austin chalk and appears in very con-
siderable numbers in the Gober tongue. It is also widely
distributed throughout the Taylor and into the Navarro.

Velasco shale. Hacienda el Limon, Vera Cruz, Mexico.
Mal Paso shale. Northwestern Peru.
Navarro age.
Corsicana marl. Texas, Limestone County (29, 30).
Praivie Bluff chalk. Mississippi, Chickasaw County (84-87).
Alabama, Wilcox County (99); Sumter County (101).
Selma chalk (upper part). Mississippi, Prentiss County (91).
Alabama, Marengo County (104). Tennessee, McNairy
County (98).
Ripley formation. Tennessee, McNairy County (94, 97); Hen-
derson County (96).
Neylandville marl. Texas, Delta County (51); Hunt County
(53-55).

Taylor age.

Upper part of Taylor marl. Texas, Red River County (105-
107); Delta County (114); Hunt County (115, 116);
Collin County (121); Kaufman County (125, 128, 129,
131); Navarro County (132, 134); Limestone County
(135); Williamson County (142, 144); Travis County
(145, 149); Hays County (150); Guadalupe County
(151) ; Bexar County (158, 159, 162, 163).

Marlbrook marl. Arkansas, Clark County; Howard -County;
Hempstead County.

Ozan formation. Arkansas, Little River County (254).

Anacacho limestone (upper part). Texas, Bexar County (164).

Pecan Gap chalk member of Taylor marl. Texas, Hunt County
(168); Collin County (169); Kaufman County (173);
Rockwall County (175) ; McLennan County (177); Delta
County (165, 166).

Selma chalk of Pecan Gap chalk age.
County (256).

Wolfe City sand member of Taylor marl.
(180-183) ; Navarro County (188).

Annona chalk. Texas, Bowie County (189, 190);
County (192-198). )

Selma chalk (middle part). Mississippi, Alcorn County (258,
259) ; Prentiss County (260, 261) ; Lee County (264, 268)

Lower part of Taylor marl. Texas, Red River County (199);
Lamar County (200, 202); Delta County (206); Collin
County (207, 209-212, 214, 215); Dallas County (222,
224, 225, 227) ; Kaufman County (228, 229); Ellis County
232, 234); Hill County (237); McLennan County (241-
243), Bell County (245); T1av1s County (247-249).

Austin age.

Burditt marl (of Adkins). Texas, Travis County (270).

Gober tongue of Austin-chalk. Texas, Fannin County (279,
281) ; Lamar County (282-288).

Austin chalk, Texas, Dallas County (304, 310).

Selmsa chalk of upper Austin age. Alabama, Pickens County

Brownstown marl. Texas, Red River County (318, 319) ; Lamar
County (321). Arkansas, Sevier County (347).

Ector tongue of Austin chalk. Texas, Grayson County (332).

Selma chalk (lower part). Mississippt, Lee County (350).

Alabama, Marengo
Texag, Collin County
Red River

Pseudoclavalina amorpha (Cushman) Cushman
Plate 9, figures 3, 4
Clavulina amorpha Cushman, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 589, pl. 17, fig. 3, 1926. :
White, Jour. Paleontology, vol. 2, p. 315, pl. 42, fig. 12,
1928.
Cushman. and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 93, pl. 13, fig. 9, 1928,
Pseudoclavuling amorpha Cushman Cushman Lab. Foram. Re-
search Special Pub. 7, p. 109 pl. 15, figs. 14, 15, 1937.

Test large, stout, 2 or 3 times as long as broad, early
portion triserial; chambers indistinct, roughly triangular
in section, the later portion uniserial, circular in trans-
verse section, composed of a few large inflated chambers
nearly as broad as the early triserial portion, with no
abrupt break between the two parts; sutures in the last-
formed portion slightly depressed, distinct; wall coarsely
arenaceous but with a large proportion of cement and
smoothly finished; aperture large, circular, terminal.

Length 1.20 mm., breadth 0.50 mm., thickness 0.50 mm.

This species was originally described from the Upper
Cretaceous of the Tampico Embayment region, Mexico.
It also occurred in Trinidad. Other references for this
species belong either to the following variety or to
Pseudoclavulina clavata Cushman.

Velasco shale. Hacienda el Limon, Mexico.
Upper Cretaceous. At a depth of 720 feet in well at Lizard
Springs, near Guayaguayare, southeastern Trinidad.

Pseudoclavulina amorpha (Cushman) Cushman
var. incrustata Cushman,
Plate 9, figure 5
Clavulina amorpha Cushman (not 1926),
vol. 5, p. 302, pl. 34, figs. 9a, b, 1931.
Pseudoclavuling amovplm (Cushman) Cushman var. wncrustata
Cushman, Cushman Lab. Foram, Research Special Pub.
"6, p. 1;, 1936; idem, Special Pub. 7, p. 109, pl. 15, fig.
16, 1937.

Variety . differing from the typical form in the very
coarsely arenaceous exterior, which obscures the arrange-
ment of the chambers and structure.

This is characteristic of the Saratoga chalk of Ar-
kansas.

Jour. Paleontology,

Navarro age. Saratoga chalk. Arkansas, Howard County (79);
Hempstead County (81).

Pseudoclavulina chitinosa (Cushman and Jarvis) Cushman
Plate 9, figures 6-8
Clavulina chitinosa Cushman and Jarvis, U. S. Nat. Mus. Proc.,
vol. 80, art. 14, p. 20, pl. 5, figs. 9-11, 1932.
Pseudoclavulma chitinosa Cushman, Cushman Lab. Foram. Re-
search Special Pub. 7, p. 109, pl. 15, figs. 17-19, 1937.

Test elongate, slender, the early triserial portion often
being of slightly greater diameter than the later uniserial
portion; chambers numerous, fairly distinct; sutures
distinet, depressed, especially in the last-formed part of
the uniserial portion; wall almost entirely chitinous,
clear, and translucent, very smooth; aperture terminal, .
with a slight neck and lip. Length up to 1.00 mm., diam-
eter up to 0.30 mm.

The wall of the test is composed almost entirely of
pure chitin, a character probably representing deep-water
habitat. Owing to the thickness of the wall and its
chitinous character, specimens are usually much distorted
in fossilization, obscuring the earliest chambers.

Pit at Lizard Springs, near Guayaguayare,
(Type locality.)

Upper Cretaceous. at
southeastern Trinidad.

Pseudoclavulina arenata (Cushman) Cushman
Plate 9, figure 9
Clavulina arenata Cushman, Cushman Lab. Foram. Research
Contr.,, vol. 9, p. 54, pl. 6, figs. 5a, b, 1933.
Pseudoclavulina arenata (Cushman) Cushman, Cushman Lab.
F017am Research Special Pub. 7, p. 110, pl. 15, fig. 28,
1937.

Test elongate, cylindrical, early chambers triserial and
somewhat triangular in section, later chambers uniserial;
chambers rather indistinct, of rather uniform size except
the final one, which is somewhat longer than the others;
sutures mostly indistinet, very slightly depressed; wall
rather coarsely arenaceous, surface rough; aperture
terminal, rounded, without a neck. Length 0.65 mm.,
diameter 0.15 mm.

This is a small, roughly finished, cylindrical species, so
far known only from horizons near the top of the Upper

Cretaceous. It is very abundant at the type locality.
Navarro age. Arkansas, Hempstead County

Arkadelphia marl,
(72). )
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Genus CLAVULINOIDES Cushman, 1936
Clavulinoides trilatera (Cushman) Cushman
Plate 9, figures 10-16
Clavulina trilatera Cushman, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 588, pl. 17, fig. 2, 1926; Jour. Paleontology,
“vol. 1, p. 149, pl. 28, fig. 1, 1927.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 93, pl. 13, fig. 8, 1928; U. S. Nat. Mus.
Proc., vol. 80, art. 14, p. 18, pl. 5, fig. 5, 1932.
Cushman, Jour. Paleontology, vol. 5, p. 302, pl. 34, figs. 10,
11, 1931; idem, vol. 6, p. 333, 1932.
Clavulinoides trilatera (Cushman) Cushman, Cushman Lab.
* Foram. Research Special Pub. 7, p. 121, pl. 16, figs. 12-18,
1937. . _
Cushman and Todd, idem, Contr., vol 19, p. 52, pl. 9, fig. 7
1943.
Cushman, idem, Contr., vol. 20, p. 3, pl. 1, fig. 7, 1944,

Test elongate, tapering, especially in the microspheric
form; megalospheric form with the sides nearly parallel
in the adult, triangular throughout or the last-formed

chamber becoming more rounded, angles distinet but
not definitely keeled; chambers falrly distinct, the uni-
serial portion con31st1ng of 5 or more chambers, of rather
uniform size and shape, increasing very slightly in size
as added; sutures distinet, slightly depressed, becoming
nearly horizontal in the adult, particularly the megalo-
spheric form; wall arenaceous but "usually - rather
smoothly ﬁmshed aperture rounded or with 3 distinct

lobes pointing toward the angles of the test, slightly.
projecting. Length up to nearly 2.00 mm. in the micro-

spheric form, breadth 0.35-0.50 mm.

The typical form is much less common than the fol-

lowing varieties.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Velasco and Mendez shales. From well samples, Hacienda el
Limon, Mexico; 2.5 km. northeast of Huiches, Mexico;
5 km. southe'tst of Guerrero, Mexico; on 'San  Luis
Potosi-Tampico Railroad at km. 576.82, 577.96, 577.20

Navarro age.

Saratoga chalk. Arkansas, Howard County (79); Hempstead
County (80). : i .
Corsicana marl. Texas, Navarro County (27); Limestone

County (30); Travis County (38).
Taylor marl, Pecan Gap chalk member.
(165, 166). '

Texas, Delta County

. Clavulinoides trilatera (Cushman) Cushman var. concava ’
(Cushman) Cushman
Plate 9, figures 17-22 :

Clavulina trilatera Cushman var. concava Cushman, Jour. Pale-
ontology vol. 5, p. 302, pl. 34, figs, 12a, b, 1931.
Clavuling trilatera Cushman (not 1926) Tennessee Div. Geology

Bull. 41, p. 22, pl. 2, figs. 1-3, 1931.

Clavulina insigm's Sandidge (not Plummer), Am. Midland Natur-

alist, vol. 13, p. 192, pl. 19, figs. 14, 1932.
Clavulmmdes trilatera (Cushrnan) Cushman var. concava (Cush-
man) Cushman, Cushman Lab. Foram. Research Special
Pub. 7, p. 121, p] 16, figs. 19-25, 1937.
Cushman, idem, Contr., vol. 20, p. 3, pl. 1, fig. 9, 1944.
- Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 330,
pl. 50, figs. 18-21, 1944,

Variety differing from the typical form in the more
acute angles, more concave sides, and usually somewhat
higher chambers.

This variety grades into the typical form of the species,
but for the most part may be distinguished by the very
definite angles of the test throughout. It is much more
widely distributed than the typical form, as w111 be seen
by the accompanying list of localities.

Navarro age.
Prairie Bluff chalk. Alabama, Sumter County (103).
Nacatoch sand. Texas, Bowie County (47).
Saratoga chalk. Arkansas, Hempstead County
Howard County (79).

(81, 82);
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Ripley formation. Tennessee, McNairy County (94, 95); Hen-
derson County (96). )
Selma chalk (upper part). Mississippi, Prentiss County (91);
Union County (92). Alabama, Marengo County (104).
Neylandville marl. Texas, Red River County (50); Hunt
County (55); Rockwall County (57); Kaufman County
(58, 62); Navarro County (64, 68).
Taylor age. )
Upper part of Taylor marl. Texas, Red River County (106,
107, 109); Lamar County (110); Delta County (114);
Hunt County (115); Collin County (119, 121); Rock-
wall County (124) ; Kaufman County (125, 128) ; Navarro
County (132); Limestone County (136); Leon County
(138); Milam County (139); Williamson County (141);
Travis County (145, 149); Bexar County (152, 153,
156, 158, 159, 161).
Selma chalk of Pecan Gap age.
(256).
Marlbrook marl
Coun
Pecan Gap cha]k membe1 of Taylor marl.

Alabama, Marengo County

Arkansas, Howard County; Hempstead

Gap Texas, Delta County
Wolfe (Clty) sand member of Taylor marl. Texas, Collin County
182

Annona chalk. Texas, Bowie County (189, 190).

Selma chalk (middle pa,rt) Mississippi, Alcorn County (259);
Prentiss County (260, 261); Union County (262); Lee
County (266, 267). Tennessee, Hardin County (255).

Lower part of Taylor marl. Texas, Ellis County (234).

Clavulinoides trilatera (Cushman) Cushman var., plummerae

. (Sandidge) Cushman
Plate 9, figure 23

C’lfwulma plummerae Sandldge Jour. Paleontology, vol. 6, p.
270, pl. 41, figs. 17, 18, 1932. -

Clavulinoides t3'ilatera (Cushman) Cushman var. plummerae
(Sandidge) Cushman, Cushman Lab. Foram. Research
Special Pub. 7, p. 122, pl. 16, fig. 26, 1937.

Variety differing from the typical form in the some-
what sharper angles and in the last-formed chambers,
which tend to become rounded and smooth.

This form was described from the Cretaceous Ripley
formation of Barton’s bluff on Tombigbee River, Ala.
It is very close to the typical form of Clavulinoides
trilatera (Cushman) Cushman. The megalospheric form
in both has a rounded aperture, and the microspheric
form usually shows 3 lobes.

Navarro age.

Corsicana marl. Texas, Travis County (38).

Prairie Bluff chalk. Alabama, Bartons Bluff, Tombigbee River.

Selma chalk (upper part). Alabama, Malengo County (104).

Saratoga chalk. Arkansas, Howard County (79); Hempstead
County (80).

Neylandville marl.

Taylor age.
Upper part of Taylor marl. Texas, Red River County (105,
© 107) ; Lamar County (110, 111) Hunt County (115, 116) ;

Collin County (120, 122); Kaufman County (129—131)
Bexar County (152).

Pecan Gap chalk: member of Taylor
County (171, 172).

Wolfe City sand member of Taylor marl. Texas, Collin County
(181) ; Hunt County (184); Navarro County (188).

Annona chalk. Texas, Bowie County (189, 190); Red River
County (192).

Lower part of Taylor marl.
County (234).

Texas, Navarro County (63).

marl. Texas, Collin

Texas, Delta County (206); Ellis

Clavulinoides aspera (Cushman) Cushman
Plate 9, figures 24-30
‘Clavulina trilatera Cushman var. aspera Cushman, Am. Assoc.
- Petroleum Geologists Bull,, vol. 10, p. 589, pl. 17, fig. 3,
1926, !
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr.,, vol. 4, p. 93, pl. 13, fig. 5, 1928,
Clavulina asy)em Cushman and J'H‘VIS, U. S Nat. Mus. Proc., vol.
80, art. 14, p. 19, pl. 5, fig. 4, 1932.
Whlte Jom Pa]eontology, vol. 2, p. 315, pl. 42, fig. 14,
1928,
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Clavulinotdes aspera (Cusimman) Cushman, Cushman Lab. Foram.
Research Special Pub. 7, p. 122, pl. 16, figs. 27-31, pl. 17,
figs. 1-3, 1937; idem, Contr, vol. 20, p. 3, pl. 1, fig. 10,
1944.

Test large, stout; microspheric form rather rapidly
increasing in diameter toward the apertural end, megalo-
spheric form with the sides parallel in the adult tri-
angular in section throughout; chambers fairly dlstlnct
sutures‘ fairly distinct, slightly curved, slightly depressed
in the adult; wall coarsely arenaceous, usually rather
roughly finished, thick; aperture a rounded opening at
the end of a slight projection. Length up to 2.00 mm. or
more, diameter 0.80-1.20 mm.

This species, which was originally described as a
variety of Clavulinoides trilatera, seems to be distinctive.
It is widely distributed in the Upper Cretaceous of the
Tampico Embayment of Mexico and seems to have a
somewhat lower range than Clavulinoides trilatera.

Pit at Lizard Springs, near Guayaguayare,

Upper Cretaceous. \
Calex C well 116 feet at Lizard

southeastern Trinidad;

Springs, Trinidad. . ]

Velasco and Mendez slmles. Northeast of Huiches,

Mexico; 5 km. S. 20° E. of Guerrero, Mexico; 1 km.

N.2 km. W. of Santa Elena, Mexico; on San Luis Potosi-

Tampico Railroad, at km. 527.94, 575 25, 576.94.

Navarro age.
Kemp clay.
Corsicana marl.
Neylandville marl,

Taylor age.

Upper part of Taylor marl, Texas, Red River County (106,
109) ; Lamar County (110-112); Hunt County (115);
Rockwall County (123); Williamson County (140, 142,
144) ; Travis County (149) ; Hays County (150); Guada-
lupe County (151); Bexar County (153-155).

Ozan formation. Arkansas, Little River County (254).

Anacacho limestone (upper part). Texas, Bexar County (164).

Pcean Gap chglk member of Taylor marl. Texas, Hunt County
(168); Kaufman County (173); McLennan County
(177); Delta County (166).

Wolfe City sand member of Taylor marl.
(180-182) ; Navarro County (188).

Annona chalk. Texas, Bowie County (190); Red River County
(191-193, 195-198). .

Selma chalk (middle part). Mississippi, Alcorn County (258);
Prentiss County (260); Lee County (264-267).

Lower part of Taylor marl. Texas, Lamar County (200, 201);
Delta County (206); Collin County (214); Ellis County
(234); Bell County (245)

Austin age.

Gober tongue’ of Austin chalk. Texas, Lamar County (286).

Austin chalk. Texas, Hays County (317).

Selma clm)ll\ of upper Austin age Alabama, Warrior River
(353

Tctor tongue of Austin chalk., Texas, Grayson County (332).

Lower

Texas, Guadalupe County (20).
Texas, Guadalupe County (45).
Texas, Navarro County (63).

Texas, Collin County

Clavulinoides aspera (Cushman) Cushman var. whitei
(Cushman and Jarvis) Cushman
_ Plate 9, figures 31-33
Clavulina aspera Cushman var. white: Cushman and Jarvis, U. S.

Nat. Mus. Proc., vol. 80, art. 14, p. 19, pl. 5, figs. 6-8,
1932.

Clavulinoides aspera (Cushman) Cushman var. whites (Cushman
and Jarvis) Cushman, Cushman Lab. Foram. Research
Special Pub. 7, p. 123, pl. 17, figs. 4-6, 1937.

Variety differing from the typical form in the shape
of the test, which in the megalaspheric form has the tri-
angular portion confined to the early part of the test,
after which a series of rounded chambers of nearly uni-
form size is developed; in the microspheric form with the
triangular form continued throughout or becoming
quadrangular in section, test increasing gradually in
diameter to the apertural wall; wall roughened.

This very distinctive variety seems to appear only in

the Upper Cretaceous of Trinidad, where it is well de-
veloped and fairly common. The microspheric form
generally becomes quadrangular in transverse section
instead of triangular and develops to a large size. The
aperture usually has three distinct lobes in the triserial
forms, each lobe pointing to the angle of the test, but in
the quadrangular forms it often becomes irregular.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastel n, Trinidad.

Clavulmmdes compressa (Cushman) Cushman
Plate 10, figures 1-7
Clavulina compressa Cushman, Cushman Lab. Foram. Research
Contr, vol. 4, p. 61, pl. 8, figs. 1, 2, 1928; Tennessee Div.
Geology Bull. 41, p. 22, pl. 2, figs. 4a, b, 1931. °
Clavulinoides compressa (Cushman) Cushman, Cushman Lab.
Fo?:;mm Research Special Pub. 7, p. 123, pl. 17, figs. 7-13,
1937.
Ctisgllg\an and Todd, idem, Contr., vol. 19, p. 52, pl. 9, fig. 8,

. Test elongate, about twice as long as broad, all but
the early portion much compressed; the early portion
triangular in section, pointed at the initial end; later
portion uniserial, planoconvex, one side continuing the
flat side of the early portion, the opposite side slightly
convex; chambers distinct; sutures distinet, slightly de-
pressed; wall finely arenaceous, with much cement, the
surface smoothly finished; aperture elongate, elliptical
or crescentic. Length up to 1.60 mm., breadth 0.80 mm.

The types are from the Navarro group, upthrow side
of fault, 482 feet in core, Mexia oil field, Mexia, Tex.

This is a very specialized species and makes an excel-
lent index fossil for.the upper part of the Navarro above
the Nacatoch sand. It is particularly well developed in
the Corsicana marl of Limestone County, Tex., and is
extremely abundant there. It also occurs in the Arka-
delphia clay of Arkansas and in core material from wells
in Texas. A single record from the Ripley formation of
Tennessee may be open to some question, as the single
gpecimen from that locality is somewhat deformed.

Navarro age.
Corsicana marl. Texas,
County (30, 31).
Arkadelphia marl. Arkansas, Hempstead County (73).
Ripley formation. Tennessee, Henderson County (96).

Navarro County (25);

Clavulinoides insignis (Plummer) Cushman
Plate 10, figures 8-11
C’hwulma insignis Plummer, Texas Univ. Bull, 3101, p. 138, pl
8, figs. 1-4, 1931.
Tritazia tricarinata Carsey? (not Reuss), idem, Bull. 2612, p. 27,
~ pl. 6, fig. 4, 1926.
Clavulinotdes msignis (Plummer) Cushman, Cushman Lab.
Fg‘)(:))’l'}am. Research Special Pub. 7, p. 124, pl. 17, figs. 14-17,
1937. :
Cushman and Todd, idem, Contr., vol. 19, p. 52, pl. 9, fig. 9,
1943. '

Test in the megalospheric form with the sides nearly
parallel or very slightly expanding, in the microspheric
form broadening rapidly toward the apertural end, tri-
angular throughout in both, in the microspheric form
with the sides deeply concave, in the megalospheric form
only slightly so, angles shalply keeled in both forms,
initial triserial portlon often somewhat distinct from the
later uniserial part; chambers distinet, the uniserial
chambers in the microspheric form low and broad, in the
megalospheric form somewhat higher; sutures distinet,
slightly depressed in the uniserial portion; wall ﬁnely
arenaceous, with much cement, smoothly ﬁnlshed aper-
ture terminal, with a slight neck and usually three lobes

Limestone -
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pointing toward the angles of the test. Length up to
2.50 mm., breadth 1.00 mm. or more in the microspheric
form.

This species is evidently derived from such forms as
Clavulinoides trilatera var. concava of the Taylor. It is
a more extreme form with great differences between the
microspheric and megalospheric forms and is marked by
very strong development of the keels and a sharp dis-
tinction between the triserial and uniserial portions. It
is rather widely distributed in beds of upper Navarro
age in Texas, Arkansas, Mississippi, and Alabama.

Navarro age. .
Kemp clay. Texas, Navarro County (4);
~-(11, 12) ; Guadalupe County (18, 21).
Corsicana marl. Texas, Hunt County (24);

Williamson County

Navarro County

(25-28)-Limestone County (29-31); Falls County (32); |

Travis County (36, 40, 41); Caldwell County (44);
Bexar County (46).
Arkadelphia marl. Arkansas, Hempstead County (70, 72, 73).
Prairie Bluff chalk. Mississippi, Chickasaw County (84-87).
Alabama, Sumter County (101, 102).

Clavulinoides disjuncta (Cushman) Cushman
Plate 10, figures 12~14
Clavulina plummerae Cushman _ (not Sandidge), Jour. - Paleon-
tology, vol. 6, p. 333, pl. 50, figs. 1a, b, 1932.
Clavulina disjuncta Cushman, Cushman Lab. Foram. Research
Contr., vol. 9, p. 22, 1933.
Clavulinoides dlsyuncta (Cushman) Cushman, Cushman Lab.
lF9¢:);r7am Research Special Pub. 7, p. 125, pl. 18, figs. 1-3,

Test with the early portion triserial and trilateral,
the sides slightly concave or flat, angles subacute; early
chambers of the'uniserial portion triangular in section,

but the later adult chambers becoming rounded and in

side view with a definite tapering form both toward the
base and toward the apertural end, the greatest breadth
being in the middle zone; sutures distinet, becoming more
depressed in the adult chambers; wall arenaceous with
a considerable amount of cement, smoothly finished;
aperture terminal and rounded in the adult, often with a
distinet lip. Length up to 1.50 mm. or more, breadth
up to 0.50 mm.

This species is distinguished by the peculiar shape
of the last-formed chambers in the uniserial portion.
These are distinetly cut. under by the basal side down to
the suture and develop a very distinct ridge about the
chamber itself. It is apparently a good marker for beds
of Taylor age, occurring in the lower part of the upper
Taylor marl, the Wolfe City sand, and the Annona chalk.

Taylor age.
Upper part of Taylor marl. Texas, Limestone County (136).
Wolfe City sand member of Taylor marl. Texas, Navarro
County (188).
Annona chalk. Texas, Red River County (188a, 198).

Genus PSEUDOGAUDRYINELLA Cushman, 1936
Pseudogaudryinella capitosa (Cushman) Cushman
Plate 10, figures 15-19
Gaudryinella capitosa Cushman, Cushman Lab. Foram. Research

Contr., vol. 9, p. 52, pl. 5, figs. 8a—c, 1933.
Pseudogaudryinella capitosa (Cushman) Cushman Cushman Lab.
Foriam Research Special Pub. 7, p. 139, pl. 19, fig. 12,
193
Cushman and Deaderick, idem, Contr., vol. 19, D. 54, pl 10,
figs. 1-5, 1942,
Cushman, idem, Contr., vo]. 20, p. 84, pl. 13, fig. 4, 1944,

Test elongate, the early portlon equally triangular in
transverse section, earliest stage triserial, later biserial,
the two sides showing the alternating chambers broader
than the third side, later portion uncoiled, nearly circular
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in section; chambers in the early portion somewhat in-
distinet, later distinct and inflated ; sutures of the biserial
portion. fairly distinct, not depressed, later distinct, de-
pressed; wall coarsely arenaceous but smoothly finished;
aperture in the adult small, rounded, terminal, without
a neck or lip. Length up to 2.25 mm., breadth 0.90 mm. .
thrckness 0.60-mm.

This species is widely distributed in the Selma chalk
and also in various parts of the Taylor marl. It may be
distinguished from the following variety, which is found
in the upper and middle portions of the Austin chalk,
by the rather indistinct chambers of the early portion and
the rather smooth faces of the triangular portion, the
sutures being indistinet and very slightly, if at all, de-
pressed. The varietal form has a distinctly low periph-
ery and distinctly depressed sutures.

Taylor age. )
Upper part of Taylor marl Texas, Rockwall County (124).
Ozan formation. Arkansas, Sevier County (253).

Pecan Gap. chalk member of Taylor marl. Texas, Collin
County (171); Rockwall County (175).

. Selma chalk (mrddle part). Mississippi, Lee County (268).
Wolfe City sand member of Taylor marl. Texas, Hunt County

(184, 186) ; Navarro County (188).

Annona chalk. Texas, Red River County (194).

Lower part of Taylor marl. Texas, Collin. County (207-209);
Dallas County (223-225); McLennan County (243);
Williamson County (246); Travis County (247).

Austin age.

Selma chalk, lower part. Mississippi, Lee County (350).

Brownstown marl. Arkansas, Sevier County.

Pseudogaudryinella capitosa (Cushman) Cushman
var. serrulata (Cushman) Cushman
: Plate 10, figures 20-23
Gaudryinella capitosa Cushman var. serrulate Cushman, Cushman
Lab. Foram. Research Contr,, vol. 9, p. 52, pl. 5, figs.
9a-c, 1933.
Pseudogaudryinella capitosa (Cushman) Cushmdn var. serrulata
(Cushman) Cushman, Cushman Lab. Foram. Research
Special Pub. 7, p. 140 pl. 19, figs. 13-16, 1937.

This variety differs from the typical form, especially in
the lobed character of the biserial portion, the sutures
also being distinctly depressed and the number of cham-
bers usually smaller in the biserial portion.

The varietal form has the earlier portion much more
distinctly triserial and is followed by a sharply angled
biserial portion. The final- chambers are, distinct and
somewhat inflated. Its range is rather restricted in the
basal Taylor miarl and the upper part of the Austin chalk.

Taylor marl, lower part. Texas, Collin County (209, 210) ; Dallas
County (219, 222, 224, 227); Travis County (249).
Austm age.
Gober- tongue of Austin chalk. Texas, Fannin County (275,
277-280) ; Lamar County (282—284 287, 288).
Austin chalk, Texas, Collin County (292 293, 295); Hill
County (312); Bell County (315, 316).
Brownstown marl. Texas, Red River County (318, 319);
Lamar County (320, 321).

Pseudogaudryinella mollis (Cushman) Cushman
Plate 11, figure 1

vGaudr'ymella mollis Cushman, Cushman Lab. Foram. Research

Contr., vol. 9, p. 53, pl 6, figs. 6a-c, 1933.
Pseudogaudryinella mollis (Cushman) Cushman, Cushman Lab.
For}am. Research Special Pub. 7, p. 140, pl. 19, fig. 17,
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Test compressed, tapering, broadest toward the aper-
tural end, earliest chambers triserial, later biserial, and
in the adult with the final chamber termmal chambers
fairly distinct, increasing rather rapidly in height as
added; sutures dlstmct very slightly depressed wall thin,
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rather coarsely arenaceous but smoothly finished; aper-
ture terminal, narrowly elliptical. Length 0.40 mm,
breadth 0.20 mm., thickness 0.08 mm.

This peculiar species is known only from the type
locality. The chambers are thin-walled and tend to
collapgse. The last-formed chambers, however, tend to
become uniserial with a terminal aperture.

Austin chalk. Texas, Dallas County (311).

Pscudogaudryinella colombiana Cushman and Hedberg
Plate 66, figures 3, 4
Pseudogaudryinella colombiana Cushman and Hedberg, Cushman
Lab. Foram. Rcsemch Contr., vol. 17, p. 84, pl. 21, figs.
9, 10, 1941.

Test elongate, earliest portion triserial, triangular, with
subacute angles, later irregularly biserial, then uniserial
in the adult; chambers distinct, later ones strongly in-
flated, circular in section; sutures of the triserial portion
indistinet, later ones distinct and depressed; wall dis-
tinctly arenaceous, with much cement, smoothly finished;
aperture large, terminal, circular. Length 0.85 to 1.25
mm., diameter of adult portion 0.30 to 0.35 mm.

The types are from the lower zone of the Colon forma-
tion, Quebrada Mito Juan, Department of Santander del
Norte, Colombia.

This species resembles P. capitosa (Cushman) Cush-
man but differs in the smaller size, more symmetrical
triserial portion, and less acute angles. This seems to
be a characteristic species of the lower zone of the Colon
formation but occurs very sporadically.

Genus HETEROSTOMELLA Reuss, 1865
Heterostomella austinana Cushman
Plate 11, figures 2-7
Heterostomella austinana Cushman, Cushman Lab. Foram. Re-
search Contr,, vol. 9, p. 53, pl. 6, figs. 1-3, 1933; Cushman
Lab. Foram. Research Specml Pub. 7, p. 141, pl 19, figs.
18-20, 1937.

Test elongate, shghtly tapering, the megalospheric form
in front view with the greatest width toward the aper-
tural end, the microspheric form somewhat more fusi-
form, the greatest width usually attained in about the
middle of the test, earliest chambers triserial, later bi-
serial, fairly dlstmct the angles of the chambers very
thin, usually eroded, leaving large depressions in linear
series; sutures rathcr indistinct; wall finely arenaceous,
rather smoothly finished; aperture in the adult terminal,
small, rounded, with a distinet neck. Length up to 1.00
mm., breadth 0.30 to 0.40 mm., thickness 0.25 to 0.30
mm,

.This is the oldest species of the genus.
spects it is less specializéd than the later ones.
axis of the test is straight, and the sides in the megalo-
spheric form are nearly parallel for most of their length.
The microspheric form is more tapering. The species is
characterized also by large, linear depressions. It is
characteristic of the upper portion of the Austin, but in
our collections it occurs in a very few samples assigned
to the basal part of the Taylor marl:

In some re-

Tnylor marl, lower part. Texas, Collin County (210); Dallas

County (217, 220, 227); McLennan County (238)
Austin age.

Burditt marl (of Adkins). Texas, Bell County (269); Travis
County (271).

Gobher tongue of Austin chalk. Texas, Fannin County (276-
280) ; Lamar County (287, 288).

Austin chalk. Texas, Grayson Countv (291); Collin County
(292-295) ; Dallas County (307, 310); Hill County (313)
Bell County (315, 316). -

The.

Brownstown marl. Texas, Lamar County (320).
Ector tongue of Austin chalk., Texas, Grayson County (332).

Heterostomella boynensis Wickenden
Plate 11, figures 8, 9
Heterostomella boynensis Wickenden, Royal Soc. Canada Trans.,
3d ser., vol. 26, sec. 4, p. 89, pl. 1, figs. 5a, b, 1932. -
Cushman, Cushman Lab. Foram. Research Special Pub.
7, p. 142, pl. 19, figs. 21, 22, 1937.

Test small, elongate, 2 to 214 times as long as broad,
triangular throughout, the angles truncate but usually
not distinctly fistulose, sides flattened or slightly concave;
chambers indistinct, not inflated, early chambers triserial,
later chambers biserial; sutures mostly indistinct, some-
what deflected backward, and often appearing as lighter
lines against the darker background of the main body of
the test; wall finely arenaceous, rather smoothly finished;
aperture in the adult terminal, rounded, with a short
neck. Length 0.45 mm., breadth 0.18 mm.

This is a small species known only from the type
locality.

Upper Cretaceous.

Boyne beds, 1 mile east of Babcock, Manitoba,
Canada. -

Heterostomella americana Cushman
Plate 11, figures 10, 12-21 -
Heterostomella foveolata Cushman (not Marsson), Cushman
Lab. Foram. Research Contr., vol. 4, p. 111, pl 16, figs.
9-12, 1928; Jour. Paleontology, vol. 6 . 333 1932.
Heterostomella americana Cushman, Cushman Lab. Foram. Re-
: search Special Pub. 6, p. 24 pl. 3, fig. 20, 1936; idem,
' Special Pub. 7, p. 142 pl.. 19 ﬁgs 23, 24; pl. 20, ﬁgs
1-3, 1937.
Cole, Florida Geol. Survey Bull. 16, p. 34 (list), pl. 3,
figs. 11, 12, 1938.
Cushman Cushman Lab. Foram. Research Contr., vol. 20,
T p. 8, pl. 1, figs. 11, 12, 1044,

Test in the microspheric form fusiform, rounded in
transverse section; in the megalospheric form with the
greatest breadth toward the apertural end, somewhat.
compressed ; chambers largely obscured by the numerous
longitudinal ridges of the surface; wall finely arenaceous
but much roughened by the surface - ridges; aperture
terminal, usually without much development of a neck.
Length 0 75 mm., diameter 0.35 mm.

This species was originally figured as Heterostomella
foveolata Marsson, but, after a study of Marsson’s types
and a series of European specimens, our American species

" seems to be very distinct. The megalospheric and micro-

spheric forms show great differences, the former tapering
throughout and more compressed, whereas the micro-
spheric form is‘much larger, stouter, expands much more

‘rapidly, and in some large specimens becomes contracted

toward the apertural end and distinctly fusiform.
Through the connecting links the two forms have been
found to belong to a single species, but the extremes of
the microspheric and megalospheric forms ‘are very dif-
ferent. The species, particularly in the microspheric
form, develops numerous longitudinal ridges that give it
a distinctive appearance from others of the genus. So
far as seen, H. americana is confined to the Taylor marl
and its equivalents of Texas and related areas, with the
exception of a .few specimens from the Navarro that

‘may not be identical.

Navarro age.
Corsicana marl. Texas, Bexar County (46).
Prairie Bluff chalk. Alabama Sumter County- (101, 102).
Ripley formation. Tennessee, McNairy County (94).
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Taylor age.

Upper part of Taylor marl.
109); Lamar County (110-112);
Rockwall County (124); Kaufman County (125); Wil-
liamson County (140).

Anacacho limestone (upper part). Texas, Bexar County (164).

Ozan formation. Arkansas, Little River County (254).

Selma chalk of Pecan Gap chalk age. Alabama, Marengo
County (256).

Pecan Gap chalk member of Taylor marl.
(165, 166) ; Hunt County (168); Collin County (169).

Wolfe City sand member of Taylor marl. Texas, Collin County
(180, 181, 183) ;- Navarro County (188).

Annona chalk. Texas, Bowie County (189, 190); Red River
County (193, 195-198).

Lower part of Taylor marl.
Kaufman County (228, 229);

. County (245).

Téxas, Red River County (105-
Collin Cdunty (122);

Texas, Delta County

Texas, Collin County (209);
Ellis County (234); Bell

Heterostomella foveolata (Marsson) Cushman
Plate 11, figure 11
Trilazia foveolata Marsson, Naturwiss. Ver. Neu-Vorpommern u.
Riigen Mitt., Jahrg. 10, p. 161, pl. 3, figs. 30a—c, 1878.
Franke, Greifswald Univ., Geol.-Palaeont. Inst Abh., vol.
6, p. 19, pl. 2, fig. 3, 1925.
Helerostomella foveolata Cushman, Jour. Paleonto]ogy, vol. 5, p.
301, pl. 34, figs. 8a, b, 1931 Cushman Lab. Foram. Re-
sea;ch Specnl Pub. 7 p. 148 pl. 20, figs. 17, 18, 20—22
193

Test somewhat wedge-shaped, with the greatest
breadth toward the apertural end; chambers and sutures
usually indistinct, largely obscured by the rough surface
and the somewhat fistulose ridges, which follow the
angles of the test, with another series on the middle por-
tion of the broadest face of the test; wall finely arena-
ceous, with much cement, usually roughened slightly by
erosion, and the whole surface very irregular, due to the
fistulose ridges; aperture terminal, rounded, with a slight
neck. Length up to 1.25 mm., diameter 0.50 mm. -

The only typical specimens in the American Cretaceous
in the large amounts of material examined are from
the Saratoga chalk.

Navarro age.
Saratoga chalk. Arkansas, Howard County (79). *

Heterostomella cuneata Sandidge
 Plate 11, figures 22, 23
Heterostomella cuneata Sandidge, Jour. Paleonto]ogy, vol. 6, p.
269, pl. 41, figs. 11, 15, 16, 1932,
Cushman, Cushman Lab. Foram. Research Special Pub. 7,
p. 143, pl. 20, figs. 4, 5, 1937.

Test elongate, tapering, greatest breadth at or near the
apertural end, slightly curved, sides somewhat concave
or flattened, early portion in a triangular pyramid, later
portion irregularly quadrilateral, apertural end some-
what convex, the angles of the chamber each marked
by a row of small fistulae; chambers of the early portion
more or less indistinct, triserial,” later biserial; sutures
slightly depressed, mostly indistinct, those of the biserial
portion rather strongly sloping toward the base at the
sides; wall finely arenaceous, largely calcareous, the sur-
face somewhat irregular; aperture in the adult terminal,
in the middle of the apertural face, with a distinet tubu-
lar neck. Length up to 0.50 mm., breadth 0.25 mm.

The species seems to be limited to the Saratoga chalk
of Arkansas and the Ripley formation and upper part. of.
the Selma chalk of Alabama.

Navarro age.
Saratoga chalk. Arkansas, Hempstead County (80, 81).
Selma chalk (upper part). Alabama, Marengo County (104).
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Heterostomella cuneata Sandldge var. curvata Cushm.m
Plate 11, figure 24
Heterostomella cuneata Sandldge var. curvata Cushman, Cush-
man Lab. Foram. Research Contr., vol. 9, p. 54, pl. 6,
figs. 4a, b, 1933; Cushman Lab. Foram. Resemch Speclal
Pub. 7, p. 146, pl 20, fig. 6, 1937.

Variety differing from the typical form in the more
curved axis of the test, the shalper angles, and more
depressed sides.

This variety may, be easily distinguished from the
typical form when the two are seen together. The
peculiar curved form of the test is characteristic of all
the specimens from this particular horizon.

This variety is known only from horizons near the top
of the Selma chalk at the type locality and from the
Saratoga chalk of Arkansas.

Navarro age.

Saratoga chalk. Alkansas, Hempstead County (81).
Selma chalk (upper part). Mississippi, Union County (92).

Heterostomella mexicana Cushman
Plate 11, figures 25, 26
Heterostomella mezxicana Cushman, Cushman Lab. Foram. Re-
search Special Pub. 6, p. 24, pl. 3, figs. 23a, b, 1936; idem,
Special Pub. 7, p. 146, pl. 20, figs. 7, 8, 1937.

Test elongate, distinctly tapering at the base, later
parts very gradually tapering to the greatest breadth
near the apertural end; which is somewhat contracted and
rounded; triangular in transverse section, the angles
usually not eroded; chambers of the early portion tri-
serial, indistinct; later chambers biserial, also in most
specimens indistinect, and in some specimens slightly
inflated; sutures indistinct throughout; wall rather
coarsely arenaceous, smoothly finished; aperture in the
adult terminal, rounded, with a short neck. Length 0.80
to 1.05 mm., breadth 0.35 to 0.40 mm.

This species differs from others of the genus by the lack
of the fistulose ridges and by the more distinctly tri-
angular test. The biserial final stage and the terminal
aperture with a distinct neck are very characterlstlc of
this genus.

Mendez shale. Near Rancho Nuevo Tamuin River, Mexico.

I‘amily VALVULINIDAE
‘Genus, ARENOBULIMINA Cushman, 1927
Arenobulimina americana Cushman
Plate 12. figure 1

Arenobulimina presli Cushman (not Reuss), Jour. Paleontology,
vol. 5, p. 303, pl. 34, figs. 13a, b, 1931; idem, vol. 6, p.
334, 1932.

Arenobulimina americana Cushman, Cushman Lab. Foram. Re-
search. Special Pub. 6, p. 27, pl. 4, figs. 9a, b, 1936; idem,
Special Pub. 8, p. 44, pl 4, ﬁgs 29 30, 1937 1dem Contr,
vol. 20, p. 4, pl 1, ﬁg 13, 1944.

Test small, -short, and broad, apertural end tluncatc
and somewhat concave, last- formed whorl making up
almost the entire surface of the test; chambers fairly
distinct, slightly inflated; usually 4 making up-the adult
whorl; sutures fairly dlstmct very slightly depressed;
wall - ﬁnely arenaceous, rather ‘smoothly- finished; aper-
ture a small, loop- }shaped ‘opening, at the base- ‘of the
apertural face. Length up to 0.60 mm., diameter 0.50
mm. .

This species is widely distributed in the Cretaceous of
the Coastal Plain, ranging from the uppermost Austin
chalk to the Saratoga chalk. It also occurs in the Upper
Cretaceous of the Tampico Emba,yment region of Mexico.
It is a very. broad, short, stout species composed of com-
paratively few chambels and it shows comparatively
little varlatlon in its long range.
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Cretaceous. Velasco and Mendez shales. Vera Cruz,
Mexico, well samples from Hacienda el Limon; and south
of Velasco, Huciendo el Limon. San Luis Potos1 Mexico,
km. 57245 and 57519 on San Luis Potosx—Tamplco

Upper

Railroad; Taninul cut, 1 km. south of Taninul; 5, 5.5,
and 6.5 kms. southeast of Guerrero; 6 kms. S. '35° W
of Coco.
Navarro age.
Prairie Bluff chalk. Alabama, Sumter County (102).
Saratoga chalk. Arkansas, Howard County (79); Hempstead

County (80, 81).

Selma chalk (upper part). Alabama, Marengo County (104).

Taylor age.

Upper part of Taylor marl. Texas, Red River County (105,
107) ; Kaufman County (130).

Pecan Gap chalk member of Taylor marl. Texas, Delta County
(165, 166) ; Hunt County (168) ; Collin County (171, 172);
MecLennan County (177).

Wolfe City sand member of Taylor marl.
(181, 182); Navarro County (188).

Annona chalk. Texas, Bowie County (190) ; Red River County

(195-197).

part of Taylor marl. Texas, Collin County (208);
3311';5 County (216, 217, 224, 225, 227); Ellis County
Auystin age. -

CGober tongue of Austin chalk. Texas, Fannin County (275);
Lamar County (283, 284).

Austin chalk., Texas, Collin County (295);

Texas, Collin County

Lower

Dallas County

-(310).
Selma (chalk of upper Austin age. Alabama, Pickens County
3

Brownstown marl, Texas, Lamar County (320).

Genus EGGERELLA Cushman, 1933
Eggerella? trochoides (Reuss) Cushman
Plate 12, figure 2
Qlobigerina trochoides Reuss, Versteinerungen béhm. Kreide-
formation, pt. 1, p. 36 pl. 12, fig. 22, 1845; Haidinger’s
Naturwiss, Abh, vol. 4, pt. 1, p. 37, pl 3, ﬁg 5, 1851.
Valvulina trochoides Franke, Preuss. geo] Landesanstalt Abh., new
ser., vol. 111, p. 162 pl. 15, figs. 2a-c, 1928.
Bulimina? trochoides Cushmun Tennessee Div. Geology Bull.
41, p. 48, pl. 7, fig. 20, 1931.
Eggerella? trochoides Cushman Cushman Lab. Foram. Research
Special Pub 8, p 46, pl 5, figs. 1, 2, 1937, idem, Contr.,
vol. 20, p. p] ﬁg 14, 1042,

Test triserial, consisting of a conical early portion and
an inflated later portion made up of the last 3 chambers
in the adult; chambers of the early portion rather indis-
tinct, last 3 greatly inflated and subglobular; sutures of
the last portion distinct and depressed, early ones ob-
scure; wall smooth; aperture an elongate slit at the base
of the last-formed chamber. Length 0.35 mm., diameter
0.30 to 0.35 mm. ' o

This peculiar small species has a wide distribution in
the Upper Cretaceous of Europe and America. It was
described by Reuss as Globigerina but very evidently
does not belong in that genus. It was placed in Val-
vuling by Franke, but the apertural features are not
characteristic of that genus. I have previously placed
it with a question as Bulimina, but again the apertural
characters are not typical. It seems to be more like an
Eggerella than any other genus. The early chambers
scem to be more than three in a whorl and the adult
seems to be distinctly triserial. The wall has an excess
of cement but contains arenaceous fragments. Our
American specimens seem to be identical with those of
Europe.

The distribution of the species in Amerlca seems to be
confined to the upper part of the Taylor marl and its
cquivalents. The few localities placed under the Navarro
are mostly open to some question as to their exact age,
whether basal part of the Navarro group or upper part of
the Taylor marl.
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Navarro age.

Saratoga chalk. Arkansas, Hempstead County (80)

Ripley formation. Tennessee, McNairy County (94, 95); Hen-
derson County (96).

Selma chalk (upper part).

Taylor age.

Upper part of Taylor marl.
County (150);
(153, 158).

Pecan Gap chalk member of Taylor marl.
(165, 166).

Selma chalk of Pecan Gap chalk age. -
County (256).

Selma chalk (middle part).

Wolfe City sand member of Taylor marl. Texas, Collin County
(183) ; Navarro County (188).

Annona chalk. Texas, Bowie County (189, 190); Red River
County (196). :

Lower part of -Taylor marl. Texas, Delta: County (206); Wil-
liamson County (246).

Alabama, Marengo County (104).

Texas, Collin County (121); Hays
Guadalupe County (151); Bexar County

Texas, Delta County
Alabama, Marengo.
Mississippi, Alcorn .County (257).

Genus MARSSONELLA Cushman, 1933
Marssonella oxycona (Reuss) Cushman
Plate 12, figures 3-5

Gaudryina oxycona Reuss, Akad. Wiss. Wien, Math.-naturwiss.
KI., Sitzungsber., vol 40, p. 229, pl. 12, fig. 3, 1860; idem,
vol. 46, pt. 1, 1862, 33 (1863)

I\an’zer K. k. geol Relchsanstalt Jahrb., vol. 20, p. 166,
1870

Marsson, Naturw. Ver. Neu-Vorpommern u. Riigen Mitt.,
Jahrg. 10, p. 158, 1878.

Schacko, Ver. Freunde Nat. Mecklenburg Archiv, vol. 50,
p. 156 “(list), 1896.
Egger, K. bayer. Akad. Wiss., Math.-naturh. Abt., Abh, KL
11, vol. 21, p. 38, pl. 4, figs. 1-3, 1899. . .
Franke, Naturh. Ver. preuss. Rheinlande u.
Verh,, 69 Jahrg., vol. 59, 1912, p. 263 (1913); Greifswald
Univ.,, Geol. -palaeont Inst Abh vol. 6, p. 15, pl. 1,
figs. 20@, b, 1925; Preuss. gcol Landesanstalt Abh new
ser., vol. 111, p. 143, pl. 13, figs. 8a, b, 1928,

Storm, Lotos, vol. 77, p. 55 (list), 1929.

Cushman and Church, California Acad. Sci. Proc., 4th ser.,
vol. 18, p. 501, pl. 36, figs. 3, 4, 1929.

Cushman Jour. Paleonto]ogy, vol. 5, p. 300, pl. 34, figs:

b, 1931, idem, vol. 6, p. 332, 1932.

chkenden, idem, vol. 6, p. 205 pl. 29, figs. 3a b, 1932,

Sandidge, idem, vol, 6, p. 268, pl 41, ﬁgs 2, 3, 1032.

Cushman and Jarvxs 'U. S. Nat. Mus. Proc vol. 80, art.
14, p. 18, pl. 5, figs. 1, 2, 1932.

Mmsso'nella oxycona (Reuss) Cushman Cushman Lab. Foram.
Research Contr., vol. 9, p. 36, pl 4, figs. 13a, b, 1933
Cushman Lab. Foram. Research Speclal Pub. 4, pl.
fig. 7, 1933; idem, Special Pub. 5, pl. 8, fig. 23, 1933 ;
idem, Special Pub. 8, p. 56, pl. 5, figs. 27-29; pl. 6, figs.
1-17, 1937.

Jenmngs Bull. Am. Paleontology, vol. 23, No. 78, p. 14,
pl. 1, fig. 11, 1936. -

Loetterle, Nebraska Geol. Survey Bull, 2d ser., Bull. 12,
p. 59, pl. 10, figs. 7a, b, 1937.

anigl] Jour. Pa]eontology, vol. 17, P 340 pl 55, ﬁg 15,
1

Test conical, either gradually tapering or broadly
flaring; earliest whorl with 4 or 5 chambers, later reduced
to 3, then 2 in a whorl in the adult; rounded in trans-
verse section; chambers distinct but not inflated, simple;
sutures distinet, usually flush with the surface; wall
coarsely or finely arenaceous, with larger quartz grains
at the surface, smoothly finished or slightly roughened;
aperture a broad, low opening at the inner margin of the
last-formed chamber, often with a valvular, toothlike
projection in the middle. Length up to 2.00 mm. or more,
diameter 1.50 to 1.80 mm.

This species in its typical form is characteristic of the
Upper Cretaceous of Europe and apparently also occurs
in the Lower Cretaceous Gault. More than one species
may be included in the large series of forms from Euro-
pean localities refered to this name. In the American
Cretaceous very similar specimens are present but show

Westfalens
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some variation in the texture of the wall and in the
smoothness of the exterior. Specimens that can be re-
ferred to this species range from the Austin chalk to the
Saratoga chalk and also occur in the Cretaceous of
California. Specimens from Upper Cretaceous beds in
the pit at Lizard Springs, near Guayaguayare, south-
eastern Trinidad, may be referred doubtfully to this
species.

Mal Paso shale. Northwestern Peru.
Navesink marl. New Jersey.

Mt. Laurel sand. New Jersey.
Navarro age.

Prairie Bluff chalk. Alabama, Sumter County (101, 102).

Saratoga chalk. Arkansas, Hempstead County (81); Howard
County (79).

Taylor age.

Upper part of Taylor marl. Texas, Red River County (106);
Travis County (145); Hays County (150); Guadalupe
County (151); Bexar County (159). ‘

Pecan Gap chalk member of Taylor marl.
County (177).

Annone(a, chalk. Texas, Bowie County (189); 'Red River County

196

Lower part “of Taylor marl. Texas, Dallas County (219, 220):
McLennan County (238-241); Falls County (244); Bell
County (245); Williamson County (246).

Austin age.
Gober tongue of Austin chalk. Texas, Fannin County (272,
275); Lamar County (285).

Austin cha]k Texas, Grayson County (291); Dallas County
300, 301, 303, 305, 307); Hill County (314) Bell County
(315, 316)

Middle part of Austin chalk. Texas, Dallas County (326).

Ector tongue of Austin chalk, Texas, Grayson County (332)

Texas, McLennan

Marssonella indentata (Cushman and Jarvis) Cushman
Plate 12, figures 6, 7

Gaudryz’na indentata Cushman and Jarws, Cushman Lab. Foram.
Research Contr., vol. 4, p. 92, pl. 13, fig. 7, 1928.

Verneuilina conica White, Jour. Paleontology, vol. 2, p. 310, pl.
42, fig. 4, 1928,

Marssonella indentata (Cushman and Jarvis) Cushman, Cushman
L1ab22Forar'r,1 Research Special Pub. 8, p. 59, pl. 6, figs
2 193

Test somewhat elongate, conical, tapering from the
rather acute initial end, greatest breadth toward the
apertural end, or in the adults apertural end somewhat
contracted; circular in transverse section; earliest whorl
with 4 or 5 chambers, later triserial, adult biserial;
chambers numerous, distinct, the middle portion of each
chamber indented and the sutures raised in rounded
ridges; wall arenaceous but smoothly finished; aperture
small, semicircular, at the base of the inner margin of
the last-formed chamber. Length up to 1. 25 mm., diam-
eter 0.65 to 0.80 mm. ‘

_The apertural end is distinctly truncate, with depressed
faces, and the general characters of this species place it
in the genus Marssonella. The younger stages show 4
chambers in a whorl and evidently White’s species noted
above, which is common in the Velasco shale of Mexico,
represents the young of M. indentata.

This species was originally described as Gaudryina.
It is known from the Upper Cretaceous of Lizard Springs,
near Guayaguayare, southeastern Trinidad. and there are
numerous records for it in the lower part of the Velasco
formation and particularly in the upper part of the
Mendez shale of the Tampico Embayment region ex-
tending southwest beyond Guerrero and north along the
San Luis Potosi-Tampico Railroad, Mexico.

. ceous,

UPPER CRETACEOUS FORAMINIFERA OF GULF COASTAL REGION

Marssonella ellisorae Cushman
Plate 12, figures 8, 9
Marssonelhz ellisorae Cushman, Cushman Lab. Foram. Research
Special Pub. 6, p. 44, pl. 4, figs. 11a, b, 1936 ; idem, Special
- Pub. 8, p. 60, pl. 6, figs. 19, 20, 1937

Test elongate, slender, the earliest portion tapering,
the later adult portion with the sides nearly parallel,
rounded in transversé section, earliest whorls with 4 or 5
chambers, later triserial, and the adult biserial; cham-
bers distinet, very slightly inflated, of rather uniform
shape and size in the adult; sutures distinet, slightly de-
pressed; wall arenaceous, smoothly finished; aperture
low, in a re-entrant of the inner margin of the last-formed
chamber, which is truncate. Length 1.00 mm., diameter

0.35 mm.

This is a rather distinct species that can be easily dis-
tinguished from the more broadly flaring Marssonella
oxycona (Reuss) Cushman. It has been found only in
the Pecan Gap chalk.

Taylor marl. Pecan Gap chalk member. Texas, Falls County

(179).

Genus DOROTHIA Plummer, 1931
Dorothia concinna (Reuss) Cushman
Plate 12, figures 10, 11
Textularia concinna Reuss, Verstemerungen bshmischen Kreide-
formation, pt. 2, p. 109, pl. 24, fig. 54, 1846; Akad. Wiss.
Wien, Math. -naturwiss. KI. Denkschr, vol. 7, p. 71, plL.
26, ﬁgs 6a, b, 1854; idem, Sitzungsber., voI 40 p. 233
pl. 13, figs. la,b 1860.
Egger, Naturwiss. Ver. Regensburg Ber., vol. 12, 1907-9, -
. 12, pl. 5, fig. 15 (1910).
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 91, pl. 13, fig. 1, 1928; U. S. Nat. Mus.
Proe., vol. 80, art. 14, p. 15, pl. 4, figs. 1, 2, 1932.
Cushman, Cushman Lab. Foram Research Contr
p. 90, 1932. :
Dorothia concinna (Reuss) Cushman, Cushman Lab. Foram.
Research Special Pub. 8, p. 75, pl. 8, figs. 8-10, 1937.

Test elongate, slightly tapering in the megalospheric

vol. 8,

- form, much more distinetly so in the microspherie, some-

what compressed; chambers distinct, inflated, fairly high
for their breadth, increasing gradually in size as added;
sutures distinet, depressed, those of the adult nearly
horizontal or slightly inclined downward; wall arena-
of medium . coarseness, the surface somewhat
roughened ; aperture large, rounded, somewhat contracted
at the base. Length up to 1.50 mm., diameter 0.45 to
0.60 mm.

This species is fairly common in the Turonian of central
Europe. There is considerable variation in the micro-
spheric and megalospheric forms, as shown by a study of
the or1g1na1 specimens named by Reuss. A few speci-
mens in the American Cretaceous may be referred to this
species, but they are probably not the same as the
European species and the question must rest until ma-
terial sufficient for full.comparison is available.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare
southeastern Trinidad; Calex C well, 116 feet, Lizard

Springs, Trinidad.
Taylor marl, upper part. Texas, Williamson County (142).

Dorothla conula (Reuss) Cushman

Plate 12, figures 12-14
Textularia conulus Reuss, Verstein. bhm. Kreideformation, pt.
1, p. 38, pl. 8, fig. 59 1845;-pl. 13, fig. 75, 1845; in Gemltz
- Grundriss der Verstein., 1845—46 p. 680 pl. 24, fig. 73;
Akad. Wiss. Wien, Math.-naturwiss. Kl., Denkschr vol.
7, p. 72, pl. 26, figs. 7a, b, 1854; idem, Sltzungsber vol.
40, 231, pl. 13, ﬁgs 33,, b, 1860 Palaeontographlca

vol. 20 pt. 2, 1872—75 p. 110 (1874).
Pelrgge; K. bohm. Gesell. Wiss. Prag, Sitzungsber, p. 38,
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Cushman, Cushman Lab. Foram. Research Contr., vol.

8, p. 89, 1932,
Dorothia conula (Reuss) Cushman, Cushman Lab. Foram. Re-
search Special Pub. 8, p. 76 pl. 8, figs. 11-17, 1937.

Test short and stout, tapering, rounded in section or
somewhat compressed, earhest whorl with 5 or 6 cham-
bers, later becoming triserial, and in the adult stage
biserial; chambers comparatively few in the adult,
slightly inflated; sutures fairly distinct in the adult,
slightly depressed, horizontal; wall finely arenaceous,
smoothly finished; aperture on elongate and a low open-
ing at the inner margin of the last-formed chamber.
Length 0.60 to 0.95 mm., diameter 0.50 to 0.60 mm.

In Europe this species is characteristic of the Turonian
of the Bohemian and Saxon Basins and occurs also in the
lower Senonian. In Texas is occurs in the Annona chalk.

Taylor age. Annona chalk. Texas, Red River County (198).

Dorothia alexanderi Cushman
Plate 12, figure 15
Dorothia alezander: Cushman, Cushman Lab. Foram. Research
Special Pub. 6, p. 28, pl. 4, figs. 13a, b, 1936; idem,
Special Pub. 8, p. 82, pl. 8, ﬁg 37, 1937 idem, Contr.,
vol. 20, p. 85, pl 13, fig. 5, 1944.

Test elongate, distinctly tapering, somewhat com-
pressed, particularly in the adult, earliest whorl with 4 or
5 chambers, later triserial, and in the adult distinctly
biserial with a lobular periphery; chambers of the earlier
portion indistinct, later distinct and inflated, compressed
in the adult; sutures of the later portion distinct, some-
what depressed, slightly oblique; wall coarsely arena-
ceous, rather roughly finished; aperture large, rounded.
Length up to 1.00 mm., breadth 0.45 to 0.50 mm., thick
ness 0.25 to 0.30 mm.

This species shows considerable variation in the shape
and size of the later chambers, which in some specimens
become very distinctly compressed and expanded, where-
as in others théy taper more. Large series of specimens

seem to show that this is an original characteristic of the |

specimens and is not due to fossilization. This species
occurs commonly in the upper Austin, and there is a
single record from the Taylor marl.

Taylor marl, lower part. Texas, Wlllmmson County (246).
Austin age.
Burditt marl (of Adkins).
County (271).
Gober tongue of Austin chalk. Texas, Fannin County (276,
7, 280); Lamar County (283, 284, 288).

Austm chnlk Texas Collin County (292, 295); Dallas County °

(301, 302, 306, 311); Hill County (313, 314); Bell County

(315, 316). .
Brownstown marl. Texas, Red River County (318); Lamar

County (320, 321). )
Middle Austin chalk. Texas, Collin County (324).
Selma chalk, lower part.  Mississippi, Itawamba County (351).

Dorothia stephensoni Cushman
Plate 12, figures 16, 17
Dorothia stephensont Cushman, Cushman Lab. Foram. Research
Special Pub. 6, p 28, pl. 4, fig. 15, 1936; idem, Special
Pub. 8, p. 82, pl. 8 ﬁgs 31, 32 1937; idem, Contr., vol. 20,
p. 4, pl. 1, figs. 15, 16, 1944,

~ Test distinctly tapering, greatest breadth near the
apertural end, rounded in transverse section, sides some-
what lobate, earliest whor! with 4 or 5 chambers, later
triserial, and the adult biserial; earliest chambers rather
indistinct, later chambers becoming slightly inflated
toward the apertural end, somewhat overlapping; sutures
distinet, particularly in the later portion, slightly de-

Texas, Bell County (269); Travxs‘
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pressed, “nearly horizontal; wall finely arenaceous,
smoothly finished; aperture a low opening at the inner
margin of the last-formed chamber, sometimes with a
slight lip. Length up to 1.00 mm., diameter 0.45 mm.
This is a common species in the American Upper Cre-
taceous, particularly in the Taylor marl and upper part
of the Austin chalk. It resembles Dorothia pupa
(Reuss) Cushman but is usually somewhat twisted and
continues throughout to have a tapering form. The
later chambers become distinet and often inflated. The
wall is very finely arenaceous and smoothly finished.

Navarro age.
Saratoga chalk. Arkansas, Howard County (79).
Selma chalk (upper part). Alabama, Marengo County (104).
Taylor age.

Upper part of Taylor marl.
Rockwall County (123);
County (152, 158).

Ozan formation. Arkansas, Little River County (254).

Pecan Gap chalk member of Taylor marl. Texas, Delta County
(165, 166) ; Hunt County (168); Collin County (169);
MecLennan County (177). :

Wolfe City sand member of Taylor marl.

. (180); Navarro County (188).

Annona chalk "Texas, Bowie County (189 190); Red River
County (196-198).

Lower part of Taylor marl. Texas, Collin County (208-210);
Dallas County (216, 217, 219, 224, 225, 227) ; Ellis County
(234) ; McLennan County (238, 239) ; Bell County (245);
Williamson County (246).

Austin age.

Gober tongue of Austin chalk. Texas, Fannin County (277,
279); Lamar County (282-284, 287, 288).

Austin chalk. Texas, Grayson County (290, 291); Collin
County (292-294); Dallas County (303,  307-310); Hill
County (312, 313); Bell County (315, 316).

Texas, Collin County (121);
Navarro County (134); Bexar

Texas, Collin County

Dorothia glabrella Cushman
Plate 12, figures 18, 19
Dorothza glabrelle Cushman, Cushman Lab. Foram. Research
Contr., vol. 9, p. 56, pl 6, figs. 9a—c, 1933; Cushman Lab.
: For7am Research Specxal Pub. 8, p. 83, pl 9, figs. 1, 2,
193’
Cushman and Deaderick, idem, Contr., vol. 18, p. 55, pl. 10,
fig. 6, 1942.

Test in front view generally triangular, in side view
somewhat tapering, with greatest breadth near the aper-
tural end, and in end view roughly quadrangular; earliest
portion with 4 or more chambers in a whorl, later triserial,
and then regularly biserial; chambers increasing in size
as added, later ones slightly inflated; wall finely arena-
ceous throughout in the early portion, tending to become
almost entirely calcareous in the last-formed chambers;
aperture an elongate low opening at the base of the inner
margin of the last-formed chamber. Length 0.90 to 1.00
mm., breadth 0.70 mm., thickness 0.40 mm. .

This species seems to be characteristic of the Taylor
marl and its equivalents. The one locality glven for

beds of Austin age has characteristic Taylor species a.nd

may possibly be of Taylor age.

Taylor age. : .
Upper part of Taylor marl. Texas, Red River County (106,
107); Hays County (150).
Lower part of Taylor. marl. Texas, Collin County (209);
Ellis County (234); Williamson County (246).
Selma chalk (middle part) Mississippi, Prentiss County (260).
Austin age.
Selma chalk of upper Austin age. Alabama, Warrior River
(353).

Brownstown marl, Arkansas, Sevier County.
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Dorothia pontoni Cushman
Plate 12, figure 20
Dorothia pontons . Cushman, Cushman Lab. Foram. Research
Contr., vol. 9, p. 55, pl 6, figs. 8a~c, 1933; Cushman Lab.
Foram. Research Special Pub. 8, p. 83, pl. 9, fig. 3, 1937.

Test small, early portion tapering, later broadly flaring,
earliest stage with’more than three chambers to a whorl,
then becoming triserial and later biserial, the triserial
portion in a regular conical shape, biserial chambers

rapidly enlarging as added; sutures distinct, those of the

later portion strongly depressed; wall finely arenaceous,

smoothly finished, the later chambers becoming almost.

entirely calcareous; aperture an arched opening at the
base of the inner margin of the last-formed chamber.
Length 0.40 mm., breadth 0.30 mm., thickness 0.22 mm.

So far as known, this species seems to be confined to

the Selma chalk and the Rlpley of Mississippi and .

Tennessee.

Navarro age.
(90).

Taylor age.
(268)

Ripley formation. Mississippi, Pontotoc County
Tennessee, McNairy County (94).
Selma chalk (middle part).

Dorothia bulletta (Carsey) Plummer
Plate 12, figures 21-26

Gaudryina bulletta Carsey, Texas Univ. Bull. 2612, p. 28, pl. 4,

fig. 4, 1926.
Dorothia bulletia Plummer,

Texas Univ. Bull. 3101, p. 132, pl
8, figs. 13-17, 1931. :

Sandldge, Jour. Paleontology, vol. 6, p. 271, pl. 41, figs. 9,

10, 1932.

Cushman Cushman Lab. Fonam Research Special Pub.
idem, Special Pub. 5, pl. 8, :
vol. 47, p -
416, pl. 11, figs. 2a, b, 1936; Cushman Lab. "Foram. Re—,

4, pl. 12, figs. 8a, b, 1933;
ﬁgs IOa, b, 1933; Geol Soc America Bull,,

search Special Pub. 8, P 84, pl. 9, figs. 4-9, 1937.

Jennings, Bull. Am. Paleontology, vol. 23, No. 78, p. 14,.

pl. 1, fig. 12, 1936.
Loetterle, Nebraska ‘Geol. Survey Bull,, 2d ser., Bull. 12, p
58,.pl. 10, figs. 6a, b, 1937.

Cushman and Hedberg, Cushman Lab. Foram. Research

Contr., vol. 17, p. 85, pl. 21, fig. 12, 1941,
Cushman and Todd 1dem, vol, 19, p. 53 pl. 9, fig. 10, 1943.
‘Cushman and Deaderlck Jour. Pa,leontology, vol. 18, p. 330,
pl. 50, fig. 22, 1944,

Test generally eylindrical, the base somewhat tapering |

or rounded, sides nearly parallel for most of their length,
transverse section rounded or slightly compressed; earli-

est whorl with 4 or 5 chambers, later triserial, and in the =
adult biserial; chambers distinet, very slightly inflated,

increasing very little in size as added, somewhat over-

lapping; sutures distinct, slightly depressed in the adult
portion; wall distinctly arenaceous, but with much |

cement- and smoothly finished; aperture a. low, broad
opening at the inner margin -of the last-formed chamber,
often with a slight lip.
diameter 0.35 mm.

This species seems to be abundant in the Navarro and .
its equivalents, and specimens from the upper Taylor
have been included with it here although it may be pos- -

sible to separate the two when more is known of their
development and distribution. The few records from
the Austin chalk are from localities that seem open to
question as to their Austin age.
in material of Navarro age from the Canyons of Georges
Bank, in the Atlantic Ocean.

Upper Cretaceous. Célon formation, Colombia.
Navesink marl. New Jersey.
Mt. Laurel sand. New Jersey.”

Mississippi, Lee County |

Length up to nearly 1.00 mm.,

The species also occurs

TUPPER CRETACEOUS FORAMINIFERA OF GULF COASTAL REGION

Navarro age. )

Kemp clay. Texas, Navarro County (4); Williamson County

(11); Travis County (17); Guadalupe County (18, 20).

Corsicana marl. Texas, Bowie County (23); Hunt County

(24); Navarro County (25-28); Limestone County (29~

31); Falls County (32); Travis County (34-36, 39-42);
Caldwell County (44).

Arkadelphia marl. Arkansas, Hempstead County (70, 72, 73).

Prairie Bluff chalk. Mississippi, Chickasaw County (84-87).
Ala;)ama, Wilcox County (100); Sumter County (101,
103

Nacatoch sand. Arkansas, White County (76).

Selma chalk (upper part). Alabama, Marengo County (104).

Ripley formation. Mississippi, Pontotoc County (90).

Taylor age.

Upper part of Taylor marl. Texas, Red River County (105);
Lamar County (110) ; Delta County (114); Hunt County
(115) ; Collin County (121) ; Kaufman County (125, 129) ;
Leon County (138) ; Bexar County (158, 161).

Marlbrook marl. Arkansas, Howard County, Hempstead

: County.

Selma chalk of Pecan Gap chalk age.” Alabama, Marengo
County (256).

Selma chalk (middle part).

Lower part of Taylor marl.
County (231).

Mississippi, Lee County (266).
Texas, Delta. County (206); Ellis
Lower part of Pierre shale.

South Dakota and Nebraska.
Austin age.

Austin chalk. Texas, Grayson County (290); Hays County

317).
Selma chalk of upper Austin age. Alabama, Pickens County

(352) ; Warrior River (353).

Dorothia retusa (Cushman) Cushman !
Plate 13, figures 1-4
Gaudryima retusa Cushman, Am. Assoc. Petroleum Geologists
Bull, vol. 10, p. 588, pl. 16, ﬁgs 10a, b, 1926.
Whlte, Jour. Paleontology, vol. 2 p. 313, pl 42, figs. 8, 9,
1928.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 92, pl. 13, figs. 3, 4, 1928; U. S. Nat.
Mus. Proc., vol. 80, ‘art. 14, p. 17, pl 4, ﬁgs 7-10, 1932.
Vernewilina sp. Cushman, Am. Assoc. Petroleum Geologlsts Bull,,
vol. 10, p. 587, pl. 16, figs. 12a, b, 1926.
Verneutlina rotunde White, Jour. Paleontology, vol. 2, p. 310,
pl. 42, figs, 5a, b, 1928.
Gaudryina trochoides White (not Marsson),
42, figs. 11a, b, 1928,
Dorothia retusa (Cushman) Cushman, Cushman Lab. Foram.
Research Special Pub. 8, p. 85, pl. 8, figs. 33-36, 1937.

- Test fairly large, stout, nearly circular in transverse
section, earliest whorl with 4 or 5 chambers, later tri-
serial, and in the adult-biserial; chambers distinct, some-
what inflated; sutures distinct, in the later portion
slightly depressed; wall arenaceous, but smoothly
finished; aperture comparatively small, low. Length up
to 2.00 mm., diameter 1.25 mm.

There are many records for this species from the
Velasco shale and upper part of the Mendez shale of the
Tampico Embayment region northward to the region of
the San Luis Potosi-Tampico Railroad, in Hacienda el
Limon, Vera Cruz, Mexico, southward to the Rio
Tamuin, and westward to the region of Guerrero and
Rancho Nuevo, San Luis Potosi, Mexico. There are also
records for it from the vicinity ‘of Lizard Springs, south-

idem, p. 314, pl

eastern Trmldad

Dorothia glabrata Cushman
: Plate 13, figure 5
Dorothia glabrata Cushman, Cushman Lab. Foram. Research
Contr,; vol. 9, p. 56, pl. 6, figs. 10a—c, 1933; Cushman Lab.
Foram. Research Special Pub. 8, p. 85, pl. 9, fig. 15, 1937.

Test elongate, slightly tapering throughout, greatest
width formed by the last 2 chambers, early stages with 4
or more chambers to a whorl, later triserial, and the
larger part of the test biserial; chambers of rather uni-

-
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form shape, increasing in size as added, and the last ones
rather rapidly increasing in height; side view with the
sides nearly parallel throughout the test, end view
broadly elliptical or ovoid; sutures distinct, those of the
. later portion becoming more depressed; wall finely arena-
ceous, becoming more and more calcareous toward the
apertural end, the last chambers of which may be almost
entirely of calcareous cement; aperture a high semieir-
cular opening at the base of the inner margin of
the last-formed chamber. Length 0.75 to 0.90 mm,
breadth 0.30 to 0.40 mm., thickness 0.20 to 0.25 mm.
The types of this specles are from the Navarro group,
in which it is abundant. It seems to be characteristic of
the Corsicana marl. Somewhat similar specimens occur
also in the upper Taylor.

Navarro age.
Corsicana marl. Texas, Travis County (34).
Prairie Bluff chalk. Alabama, Wilcox County (99).
Neylandville marl. Texas, Navarro County (69).
Taylor marl, upper part. Texas, Hunt County (115).

Dorothia cf. D. filiformis (QBerthelin)
Dorothia cf. filiformis Cushman and Hedberg, Cushman Labh.
Foram. Research Contr., vol. 17, p. 85, pl. 21, fig. 11,
1941.

Some rather poorly preserved specimens that resemble

this species are recorded from the lower zone of the Colon .

formation, Department of Santander del! Norte, Colom-
bia.
Lower Cretaceous.

Genus PLECTINA Marsson, 1878
Plectina watersi Cushman
Plate 13, figures 6-12
Plectina waterss Cushman, Cusliman Lab. Foram. Research Contr.,
vol. 9, p. 57, pl. 7, figs. la-d, 1933; Cushman Lab.
Foram Research Special Pub. 8, p. 107, pl. 11, figs. 19-21;
pl. 12, figs. 14, 1937.

Cushman and Todd, idem, Contr., vol. 19, p. 53, pl. 9, fig. -

11, 1943.

Test elongate, in front view slightly tapering, in side
view with the early portion broader than the later biserial
portion and with the sides nearly parallel, in end view
broadly oval; chambers with 4 in the earliest whorl,
followed by a fairly long triserial stage, after which the
remainder of the test is biserial; chambers fairly distinct,
those of the adult biserial portion inflated, and as high
as broad ; sutures fairly distinet, those of the later portion

strongly depressed; wall very finely arenaceous, smoothly

finished; aperture of the adult an elongate elliptical
opening in the terminal wall.
0.30 mm., thickness 0.20 mm.

This spemes is characteristic of the Navarro beds,
particularly the upper part above the Nacatoch sand,
where it is often extremely abundant.

Navarro age. ’

Kemp clay. Texas, Williamson County (11); Travis County
(13-16) ; Gunda]upe County (18, 20, 21) )
Comicana marl. Texas, Navarro County (26, 27) ; Travis Coun-

ty (34-36); Caldwell County (44).
Arkadelphia marl. Arkansas, Hempstead County (70, 72).
Owl Creek formation. Mississippi, Tippah County (83).
Prairie Bluff chalk. Mississippi, Chickasaw County (84-86).
Alabama, Wilcox County (99); Sumter County (103).
Selma chalk (upper part). Mlssmsxppx Prentiss County (91).
Nacatc;c;l_; sand. Arkansas, White County (76) ; Lonoke County

Ripley formation. Mississippi, Pontotoe County (90).

Most of the records for this species are from the

Length 1.00 mm., breadth
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Genus GOESELLA Cushman, 1933
Goésella rugulosa Cushman
Plate -13, figure 13
Goésella rugulosa Cushman, Cushman Lab. Foram. Research
Contr., vol. 9, p. 55 pl. 6, figs. 7a—d, 1933; Cushman
Lab. Foram. Resealch Specml Pub. 8 p. 111 pl. 12,
fig. 28, 1937.

Test elongate, subcylindrical, early portion rapidly en-
larging, later portion nearly cylindrical; chambers in the
earliest whorl usually 4, later becoming triserial, in the
adult loosely biserial, or in the last-formed chambers
nearly uniserial; sutures fairly distinet, slightly de-
pressed; wall arenaceous, the early portion smoothly
finished, later uniserial portion somewhat rougher; aper-
ture in the adult terminal, rounded, without a neck,
Length 1.40 mm., diameter 0.40 mm.

‘This species shows the stages from Eggerella through
Dorothia and Plectina to the uniserial stage of Goésella. .
These stages in later forms are usually much reduced
through acceleration, but in the Cretaceous forms the
biserial stage is continued for a considerable period.
The specimens from the Saratoga chalk earlier referred
to Gaudryina chapmant Franke (Cushman, Jour. Pale-
ontology, vol. 5, p. 299, pl. 34, figs. 3a, b, 1931) probably
belong here. The type locality for this species was
erroneously given, through an error in printing as from
the lower Selma chalk 1% mile east of Mooreville, Lee
County, Miss. . It should have been recorded as from the
Arkadelphia marl 7 miles north by west of Hope, Hemp-
stead County, Ark.

Navarro age.
Kemp clay. Texas, Guadalupe County (21).
Arkadelphia marl. Arkansas, Hempstead County (70, 72, 73).
Prairie Bluff chalk. Mississippi, Chickasaw County (87).
Alabama, Sumter County (102).
Saratoga chalk., Arkansas, Howard County (79).
Neylandville marl. Texas, Hunt County (55).

Family SILICINIDAE
Genus RZEHAKINA Cushman, 1927
Rzchakina epigona (Rzehak) Cushman var, lata
Cushman and Jarvis
- Plate 14, figures 1-3 .
Rzehakina epigona (Rzehak) Cushman var. late Cushman and
Jarvis, Cushman Lab. Foram. Research Contr., vol. 4,
p. 93, pl. 13, figs. 11a, b, 1928; U. S. Nat. Mus. Proc,
vol. 80, art. 14, p. 20, pl. 6, figs. 1a, b, 1932,
Cushman Cushman Lab. Foram. Research Speclal Pub. 5,
pl. 13, fig. 19, 1933.
Renz, 8th Am. Sci. Congress Proc., pp. 528 529 (lists), 1942.
Rzehakina epigona (Razehak) Cushman, Jour. Paleontology, vol.
1, p. 150, pl. 23, fig. 4, 1927.
White, idem, vol. 2, p. 186, pl. 27, fig, 6, 1928.

Jarvis, Inst. Petroleum Technologlsts Jour vol. 15, p. 440,
1929.

Macfadyen, Discovery Repts., vol. 7, p. 7, text figs. a, b,
1933.

Test differing from the typical form in the broader,
nearly ‘circular form and the much more prominent ap-
pearance of the last coil, which forms almost a rounded
carina about the periphery. The wall is siliceous and
entirely unaffected by strong acid.

The variety is common in the Upper Cretaceous at the
Pit at Lizard Springs, near Guayaguayare, southeastern
Trinidad, and at San Fernando, Trinidad. It is less
common in the Velasco shale of the Tampico Embay-
ment region of Mexico. A few specimens from the
Taylor marl seem to be the same. Macfayden records
this variety also in the Cretaceous dredgings from Burd-
wood Bank, south of the Falkland Islands.

Taylor marl, lower part. Texas, Delta County (206).
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Genus MILIAMMINA Heron-Allen and Earland, 1930
Miliammina manitobensis Wickenden
Plate 14, figures 4-6
- Miliammina manitobensis Wickenden, Roya,l Soc. Canada Trans.,
3d ser., vol. 26, sec. 4, p. 90, pl. 1, figs. 1la-¢, 1932.

Test somewhat elliptical, slightly compressed; chambers dis-
tinct, in a quinqueloculine arrangement; sutures fairly distinet,
depr essed walls arenaceous, smooth, of ﬁne-gramed material w1th
much siliceous cement; aperture a s1mple opening at the end of a

slight neck on the last-formed chamber; colour white.

Length about 0.38 mm., width about 0.22 mm.

This species is known as yet only from the Upper Cre-
taceous Ashville beds of Manitoba, Canada. Our figured
specimens are paratypes received from Doctor Wick-
enden. :

Lower Benton, Ashville beds. Near east end of Thunder Hill;
on Roaring River; and on Vermillion River; all three
localities in Manitoba, Canada. .

Family MILIOLIDAE
Genus QUINQUELOCULINA D’Orbigny, 1826
Qumqueloculma antiqua Franke var. angusta Franke
Plate 14, figures 8-11
Miliolina (Quinqueloculina) antiqua Franke var. angusta Franke,
Preuss. geol. Landesanstalt Abh. new ser., vol. 111, p.
127, pl. 11, fig. 25, 1928,
Quinqueloculina antiqua Franke var. angusta Cushman, Tennessee
Div. Geology Bull. 41, p. 23, pl. 2, fig. 5, 1931.
Cushman and Todd. Cushman Lab. Foram. Research Contr.,
vol. 19, p. 53, 1943.
Quinqueloculina coonensis W. Berry, in Berry and Kelley, U. S.
Nat. Mus. Proc., vol. 76, art. 19, p. 17, pl. 2, figs. 8, 9
[by error for 11, 121, 1929.

Test about twice as long as broad; chambers distinct,
rounded, the apertural end projecting; sutures distinct,
slightly depressed; wall smooth; aperture rounded,
terminal. Length 0.40 to 0.60 mm., breadth 0.20 to 0.30
mm., thickness 0.10 mm.

The originals of this variety were described by Franke
from the Cretaceous of Germany. Figures (plate 14,
figures 8a—c) drawn at Arnstadt from a specimen in the
Franke collection are given here for comparison with
American specimens. The type of “Quinqueloculina
coonensts W. Berry” has been redrawn in Washington
and is reproduced here. The figures of “Q. coonensis”
and “Q. seminulum” were evidently interchanged on the
plate as noted in the reference above.

Specimens that may be referred to this variety occur in
the Upper Cretaceous of the Coastal Plain of the United
States and Mexico. They are usually not common and
seldom well preserved.

Navarro age.

Corsiczzzg) marl. Texas, Travis County .(36) ; Caldwell County

Prairie Bluff chalk. Alabama, Sumter County (103).

Ripley formation. Tennessee, McNairy County. (94, 97).
Taylor age.

Upper part of Taylon marl. Texas, Hays County (150).

Ozan formation. Arkansas, Little River County( 254).

Quinqueloculina sp.
Plate 14, figures 12,-13 .
Quinqueloculina rotunda Carsey (not Roemer), Texas Univ. Bull.
2612, p. 50, pl. 1, figs. 3a, b, 1926.
Plummer, idem, Bull. 3101, p. 112, 1931.

TIn her work on the “Foraminifera of the Cretaceous of
Central Texas” noted above, Mrs. Carsey described a
short; broad specimen under the name Quinqueloculina
rotunda. This name had already been used by Roemer
and is, therefore, not available. Her specimen was from
the Navarro on -Onion Creek, Travis Countv, Tex.
Mrs. Plummer has noted that the type has been lost and
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that “inquiry has revealed that the specimen figured was
a pyrite cast.” Mrs. Carsey also states “It is possible
that the specimen studied was reworked, the shell was
destroyed, and a calcite cast left which gives the clear
or. hyaline appearance.” As the identification of this
form is so uncertain and the name preoccupied, it has
been thought best not to attempt to give this peculiar
Navarro form a distinct name. A short, .broad form .
similar to that figured by Mrs. Carsey occurs in Mexico
and also at a few localities in the Coastal Plain, as noted
below. - The species is usually represented by clear in-
ternal casts, such as that noted in Mrs. Carsey’s paper,
and it is very likely that it is the same as the form that
she had. This short, broad, quinqueloculine form may
possibly be the quinqueloculine stage of the species later
noted as T'riloculina circularis Bornemann.

Cretaceous. Velasco shale. Shallow well

Hacienda el Limon, Vera Cruz, Mexico.

Navarro age.

" Kemp (cla;y. Texas, Travis County (17);
20).

Upper samples,

Guadalupe County

Texas, Limestone County (29). -
Alabama, Marengo County (104).

Corsicana marl.
Selma chalk (upper part).

Quinqueloculina moremani Cushman
Plate 14, figure 7
Quinqueloculina moreman: Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 13, p. 100, pl. 15, fig. 1, 1937.
Qumqueloculma stellzgera Moreman (not Schlumbelger) Jour.
Paleontology, vol. 1, p. 100, pl. 16, figs. 11, 12, 1927.

Test somewhat longer than broad, €longate, oval, with
the apertural end distinctly projecting into a rounded
tubular neck, angles of the chambers strongly developed,
projecting, sides flattened or slightly. concave; chambers
distinet, quinqueloculine throughout, the last-formed
chamber overlapping strongly at the base and very slight-
ly expanded; sutures distinct, very slightly if at all de-
pressed; wall fairly smooth, matte; aperture generally
rounded, the inner side somewhat flattened, occasionally
with traces of a small tooth. Length 0.50 mm., diameter
0.25 to 0.28 mm. ,

The- types are from the Eagle Ford shale, about 175
feet below the Metoicoceras whitet zone, 3 miles west of
Midlothian, Ellis County, Tex.

In the reference cited above, Moreman records this
species from the Eagle Ford shale 6 miles northwest of
Irving at an exposure near the Irving—Coppel road, Texas,
representing a zone below the middle of the Eagle. Ford,
making it range downward to some distance below that
of the type locality in the Eagle Ford.

The specimens from the Eagle Ford are much better
preserved than those recorded from higher up in the
section of the Upper Cretaceous. In some respects, this
species resembles the Recent Q. stelligera Schlumberger
but is never so sharply carinate as that species. As far
as seen, it is a very good marker for the Eagle Ford.

Eagle Fo’(rd s)lmle. Texas, Dé.llas County (358, 359) ; Ellis County
(364). _
Genus MASSILINA Schlumberger, 1893
: Massilina texasensis Cushman
Plate 14, figures 14, 15
Massilina texasensis Cushman, Cushman Lab. Foram. Research

Contr., vol. 13, p. 100, pl. 15, figs. 2, 3, 1937.
Cushman and -Hedberg, idem, p. 85, pl. 21, fig. 13, 1941,

.Test in the adult slightly longer than broad, very much
compressed, oval or broadly elliptical, the earliest portion
quinqueloculine, periphery squarely truncate; chambers
distinct, quadrangular in section, increasing slightly in
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width as added, the periphery slightly raised, sutures
distinct, depressed; wall smooth, matte; aperture termi-
* nal, without a distinct neck, rounded, without a distinct
tooth. Length 0.40 to 0.50 mm., bleadth 0.30 to 0.35
mm., thickness 0.08 mm.

Theftypes are from the Navarro group, Kemp clay,
% mile west of old Garfield, Travis County, Tex., in a
well at a depth of 65-73 feet.

The species occurs only in the Kemp clay, so far as
known. The specimens are usually rather well preserved
but rather rare. It differs from M. ginginensis Chapman,
the only other described Cretaceous species, in the much
flatter test, and in having a larger number of narrower
chambers.

Upper Cretaceous. Colon formation, upper part. Department

of Santander del Norte, Colombia.
Navarro group, Kemp clay. Texas, Travis County (13, 17).

Massilina sp.
Plate 14, figures 16-18

Massilina sp. Cushman and Todd, Cushman Lab. Foram. Research
Contr,, vol. 19, p. 54, pl. 9, fig. 12, 1943.

In the Navarro clays found in the section of the bluff
on Onion Creek 2% miles west of old Garfield, Travis
County, Tex., there are occasional specimens of a Mas-
silina. Thesc are mostly represented by pyritized in-
ternal casts, but occasionally a portion of the original
test is present. These specimens are not well enough
preserved to warrant a specific determination. Speci-
mens in our collections, from various parts of this section,
show that this species persisted for some time.

It may be.that these casts represent the same species
as that we have here called Massilina texasensis, but none
of the specimens show enough of the exterior to permit
comparison and apparently are rather definitely rounded
in transverse section, whereas M. texasensts is decidedly
angular,

Another indeterminate form of Massilina occurs in the

lower part of the Austin chalk and is here figured.

Navarro group, Corsicana marl. Texas, Travis County (35, 36,
38-41).

Austin chalk, basal part. Texas, Dallas County (339).

Genus SPIROLOCULINA D’Orbigny, 1826
Spiroloculina cretacea Reuss
Plate 14, figures 19-23
Spiroloculina cretacea Reuss, Akad. Wiss. Wien, Math.-naturwiss.
K., Denkschr., vol. 7, pt. 1, p. 72, pl. 26, fig. 9, 1854.

?Egger, K. bayer. Akad. Wiss.,, Math.-naturh. Abt., Abh,,
Kl. 2, vol. 21, p. 21, pl. 1, figs. 2224, 1899; Naturwiss.
Ver. Passau Ber., p. 17, pl. 5, fig. 9, 1907.

Franke, Naturh. Ver. preuss. Rheinlande u. Westfalens
Verh., 69 Jahrg., vol. 59, 1912, p. 261 (1913); Greifswald
Univ., Geol.-palacont.- Inst Abh, vol. 6, p. 9 pl. 1, fig.
9, 1925 Preuss. geol. Landesanstalt Abh new ser., vol.
111 p. 127 pl. 11, fig. 27, 1928.

W. Berry and Kelley, U. S. Nat. Mus. Proc., vol. 76, ‘art.
19, p. 16, pl. 2, fig. 6, 1929.

Cushman, Tennessee Div. Geology Bull. 41, p.- 24, 1931.

Cushman and Deaderick, Cushman Lab. Foram. Research
Contr., vol. 18, p. 55, pl. 10, fig. 7, 1942,

Cushman and Todd, idem, Specml Pub. 11, p. 3, pl. 2, figs.
1-4, 1944.

szroloculma stmplez Albritton and Phleger (not Grzybowski),
Jour. Paleontology, vol. 11, p. 350, 1937.

Test broadly‘ elliptical, usually slightly longer than
broad, much compressed, the periphery squarely truncate
or even slightly concave; chambers distinct, rather uni-
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formly increasing in size as added, the central portion of
each distinctly excavated and the peripheral angles
slightly keeled; sutures distinct, often appearing slightly
limbate; wall smooth, polished; aperture small, rounded,
at the end of a projecting neck, without a tooth so far
as seen. Length 0.30 to 0.36 mm., diameter 0.12 to 0.22
mm., thickness 0.05 mm.

Reuss described this species from the Cretaceous of
central Europe. 1 have examined specimens in Europe
from the Emscher and lower Senonian. The upper
Senonian form of Europe, with very high, raised edges,
seems to be quite different and is probably represented
by the rather poor figures given by Egger in 1899 and
noted above with some question. The specimen recorded
and figured by Berry and Kelley from the Coon Creek
of Tennessee was very poorly drawn, their figure showing
but 4 coils where the specimen itself shows 7 very dis-
tinctly. The typical specimens that are here figured
(figs. 19, 20) occur in the Taylor marl in the clay pit at
Palmer, Ellis County, Tex. (231).

Considerable variation is shown, as will be noted in our
figures, particularly in the relative length and breadth
of the ‘test and the relative breadth of the last-formed
chambers. The presence or absence of a keel is also a
variable feature, some specimens being decidedly rounded
at the periphery whereas others show a distinct but nar-
row keel.

Taylor marl. ’
Upper part. Texas, Rockwall County (123);

(158) .
Texas, Ellis County (233); Travis County (247).

Lower part. )
Austin age. Brownstown marl. Arkansas, Sevier ‘County.

Bexar County

Spiroloculina sp.
Plate 14, figures 24, 25

The peculiar specimens figured are not well preserved
but seem to indicate a species different from any of those"
previously noted. They may even belong to the genus
Massilina. A record of these is given for future refer-
ence.

Taylor marl, upper part. Texas, Bexar County (158).

Genus TRILOCULINA D’Orbigny, 1826
Triloculina circularis Bornemann
Plate 14, figures 26, 27
Tnlocuhna, circularis Bomemann Deutsche geol. Gesell. Zeitschr.,
vol. 7, p. 349, pl. 19, ﬁg 4, 1855.
Cushman, Tennessee Div. Geology Bull. 41, p. 23, pl. 2,
fig. 5, 1931.
anqueloculma wade: W. Berry, in Berry and Kelley, U. S. Nat.
Mus. Proc., vol. 76, art. 19, p. 17, pl. 2, figs. 3, 4, 1929.

A few specimens from the Ripley formation on Coon
Creek, Tenn., seem to be identical with Bornemann’s
species. This form was named “Quinqueloculina wades”
by Berry, but the figures were very inaccurate although
the type specimen, which is here refigured, is very well
preserved. As usual in this species, the early stages are
quinqueloculine.

Navarro age. Ripley formation. Tennessee, McNairy County
97). .

Family TROCHAMMINIDAE
Genus TROCHAMMINA Parker and Jones, 1859
Trochammina diagonis (Carsey) Cushman and Waters
Plate 15, figures 1-3

" Haplophragmotdes diagonis Carsey, Texas Univ. Bull. 2612, p.

22, pl. 3, fig. 1, 1926.
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Trochumming diagonis (Carsey) Cushman and Waters, Cushman
Lab. Foram. Research Contr., vol. 2, pt. 4, p. 84, pl. 10,
figs. 7a, ¢, 1927.

Cushman, Royal Soc. Canada Trans., 3d ser., vol. 21, sec
4, p. 132, 1927; Cushman Lab. Foram. Research Special
Pub. 5, pl. 18, figs. 2a-c, 1933.

Plummer, Texas Univ. Bull. 3101, p. 140, 1931.

Cushman and Deaderick, Cushman Lab. Foram Research
Contr., vol. 18, p. 55, pl. 10, figs. 8, 9, 1942; Jour. Paleon-
tology, vol. 18; p. 331, pl. 50, fig. 23, 1944,

.Cushman and Todd Cushman Lab. Foram. Research Contr.,
vol. 19, p. 54, pl. 9, fig. 13, 1943.

Test trochoid, somewhat compressed, periphery lobu-
lated; chambers distinct, 6 or 7 in the last-formed coil,
increasing rather uniformly in size as added, the general
shape being rather constant; sutures distinct, depressed,
on the dorsal side slightly curved, on the ventral side
nearly radial; wall arenaceous, with much cement; aper-
ture a narrow opening on the ventral side at the inner
margin of the last-formed chamber. Diameter 0.65 to
0.80 mm.

This species was originally -described from the Upper

" Cretaceous Navarro group of Texas. It is very common
in the Navarro at many localities. A few specimens
from the Taylor and Austin have a similar form and are
included here. The species, like others of the Upper

Cretaceous, is easily .distorted in fossilization, and-well-

preserved specimens are relatively rare. The form re-

ferred to this species by Galloway and Morrey (Jour.

Paleontology, vol. 5, p. 332, pl. 37, fig. 4,- 1931) from

Tabasco, Mexico, is plobably not the same.

Navarro age.
Kemp clay.
Corsicana marl.

(34).

Owl Creek formation. Mississippi, Tippah County (83).

Saratoga chalk. Arkansas, Clark County (78).

Neylandville marl. Texas, Red River County (50).

Taylor age.

Selma chalk (middle part). Mississippi, Lee County (263).

Marlbrook marl. Arkansas, Howard County.
Austin age. Brownstown marl. Arkansas, Sevier County.

Texas, Navarro County (4).
Texas, Navarro County (27); Travis County

Trochammina texana Cushman and Waters
Plate 15, figures 4, 5
Trochammina tezana Cushman and Waters Cushman Lab.
Foram. Research Contr., vol 2, pt. 4, p. 85, pl. 11, ﬁgs
8a-c, 1927.
Cushman and Todd, idem, vol 19, p. 54, pl. 9, fig. 14, 1943.

Test. trochoid, much compressed, planoconvex, dorsal

side flat or even slightly concave; ventral side slightly
convex, umbilicate; chambers fairly distinet, 6 in the
last- fonned coil, the later chambers more dlstmct the
earlier much less so; the borders of the last chambers
raised on the dorsal side, the central portion of each
concave, on the ventral side the greatest thickness near
the umbilical angle of each chamber; sutures on the
dorsal side indistinct except between the-last 2 or 3
chambers, on the ventral side distinet and depressed;
wall very finely arenaceous, smoothly finished. Diam-
eter 0.55 mm.

The types of this species are from the upper beds of
Navarro age, where the species is very common. It has
fewer chambers than Trochammina diagonis (Carsey)
Cushman and Waters, and the periphery is less lobulated.
The wall, particularly of the dorsal side, is thin and
easily collapsed. .

Navarro age.
Kemp clay. Texas, Navarro County (4, 5).
Corsicana marl. Texas, Hunt County (24) Navarro County
(27); Travis County (35); Caldwell County (44) ; Lime-
. stone’ County (30).

‘| cement; aperture elongate, ventral;

Upper Cretaceous.
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Saratoga chalk. Arkansas, Clark County (78).
Neylandville marl. Texas, Red River County (50).

-

Trochammina gyroides Cushman and Waters
Plate 15, figure 6
Trochammana gyrotdes Cushman and Waters, Cushman Lab.
Foram. Research Contr., vol. 2, pt. 4, p. 84, pl. 10, figs.
8a, b, 1927. .

Test trochoid, thick, dorsal side flattened, ventral side
strongly convex, periphery subacute, chambers distinct,
usually 6 in the last-formed coil; sutures less distinet on
the dorsal side, where they are very slightly depressed
and gently curved, on the ventral side deeply depressed
and radial; wall arenaceous, with much cement, smoothly
finished; aperture ventral, narrow. Diameter 0.65 mm.

This species is much thicker than either T. diagonis
(Carsey) Cushman and Waters or 7. texana Cushman
and Waters. It is much less common than either of the
others already noted. It is apparently a good marker
for the upper beds of Navarro age.

The types are from the Navarro group east of Rich-
land, Navarro County, Tex.

Navarro age.
Corsicana marl.
Arkadelphia marl.

Texas, Caldwell County (44).
Alkdnsas Hempstead County (70, 72)

Trochammina albertensis Wickenden
Plate 15, figure 7
Trochammina albertensis Wickenden, Royal Soc. Canada Trans.,
3d ser., vol. 26, sec. 4, p. 90, pl. 1, figs. 9a—c, 1932.

Test free, trochoxd nearly circular in dorsal view, conical in
peripheral view; chambers distinct, decidedly ﬂattened five in
the last-formed coil; sutures dlstmct not depressed, slightly
curved; walls of ﬁue, arenaceous material with much yellowish
colour white to yellow.

Diameter 0.25 to 0.30 mm., height about 0.13 to

0.20 mm. B
The type figures of this species are somewhat obscure.

- The specimen ﬁguled here is a paratype received from

Dr. Wickenden and is somewhat higher than the type.
The sutures are very distinct.

Bearpaw formation. West bank of Oldman River % mile north
: . of main highway running west of Lethbridge; SE% sec.
11, T. 9, R. 22 W. of 4th meridian; St. Marys River
801 thdof Lundbreck; 6 miles east of Manybemes Alberta,

anada

. Trochammina ribstonensis Wickenden
Plate 15, figure 9

- Trochammina ribstonensts chkenden Royal Soc. Canada Trans.,

3d ser., vol. 26, sec. 4, p. 90, pI 1, figs. 12a—c, 1932.

Test very small, trochoid, umbilical area open, periph-
ery subangular; chambexs subglobular 6 to 9 in the last-
formed whorl; sutures slightly curved, both on the dorsal
and ventral s1des wall finely arenaceous, rather smoothly
finished; aperture a low arch on the inner margin of the
ventral side of the last-formed chamber. Diameter 0.20
to 0.275 mm., height 0.05 mm.

This species at present is known only from the Upper
Cretaceous of Alberta, Canada. Our figured specimen
isa paratype received from Dr. Wickenden and has more
chambers in a whorl than shown i in his type figure and
deseription.-

Lee Park formation (?). Imperial Ribstone
~ well No. 1, at a depth of 680-720 feet, Alberta, Canada.
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Trochammina taylorana Cushman
Plate 15, figure 13
Trochamming taylorana Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 13, p. 101, pl. 15, fig. 4, 1937.

Test small, compressed, periphery acute, lobulate, the
last whorl somewhat open on both dorsal and ventral
sides; chambers distinct, slightly inflated, 5 or 6 in the
last-formed whorl, increasing rapidly in size as added;
sutures distinct, slightly depressed, very slightly curved,
nearly radial; wall distinctly arenaceous, of rather uni-
form sand grains with a few larger ones, firmly cemented;
aperture ventral, at the inner margin of the last-formed
chamber. Length 0.30 mm., breadth 0.25 mm., thickness
0.075 mm.

The types of this species are from the Taylor marl

(lower part) 2.3 miles by road north of Palmer, Ellis
County, Tex., (233).

This is a distinet, very compressed, scalelike species
that occurs in considerable numbers at this locality but
that has not been found as yet elsewhere. This species
differs from 7. diagonis (Carsey) Cushman and Waters
in the smaller size, flatter test, and more evolute ventral
side.

Trochammina trinitatensis Cushman and Jarvis
Plate 15, figure 12
Trochammina trinitatensis Cushman and Jarvis, Cushman Lab.
Foram. Research Contr., vol. 4, p. 95, pl. 13, figs. 13a—c,
1928; U. S. Nat. Mus. Proc vol 80 art. 14 p. 21, pl.
6, ﬁgs B6a—-c, 1932.

Test nearly circular in dorsal view, biconvex in periph-
eral view, trochoid, somewhat keeled, slightly umbilicate |

on the ventral side; chambers numerous, 12 or more in
the final whorl, not very distinct except for the slight
collapse of the wall; central portion of the dorsal side
showing the spiral suture slightly depressed; the sutures
of the ventral side nearly radial, slightly curved, de-
pressed; wall arenaceous, with numerous. angular frag-
ments and much cement; aperture elongate, ventral, at
the base of the chamber. Diameter 0.40 mm., thickness
0.20 mm.

This is a peculiar species, appearmg at first somewhat
like an Anomalina, but the test is arenaceous and easily
collapsed. Specimens have been found only at the type
locality.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Trochammina globigeriniformis (Parker and Jones) Cushman
Plate 15, figures 8, 10, 11

Lituola globigeriniformis Parker and Jones, Philosophical Trans.,

vol. 155, p. 407, pl. 15, figs. 46, 47; pl. 17, figs. 96-98(?),

1
H aplophragmmm globigeriniforme Carpenter, The microscope and
its revelations, ed. 6, p. 561, text ﬁgs 320a, b, 1881,
Trochammina globzgenm}ormzs Cushman U. S. Nat. Mus. Bull.
71, pt. 1, p. 124, text figs. 193—195 1910.
Cushman and Jarvis, Cushman Lab. Foram. Research
Contr., vol. 4, p. 95, pl. 13, figs. 12a, b, 1928; U. S. Nat.
Mus. Proc., vol. 80, art. 14, p. 21, pl. 6, figs. 2-5, 1932.
Renz, 8th Am. Sci. Congress Proc., pp. 528, 529 (lists), 1942.
Frizzell, Jour. Paleoritology, vol. 17, p. 340, pl. 55, fig. 16,
1943.

Numerous specimens in the Upper Cretaceous of Trini-
dad seem to belong to this species. Most of the speci-
mens are crushed in fossilization, but a few of them
retain their original form.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Hobson clay. San Fernando, Trinidad.
Mal Paso shale. Northwestern Peru.

Trochammina sp.

Plate 15, figure 14

The figured specimen represents a very coarse rounded
species found only in the material from the Ripley for-
mation, Dave Week’s place on Coon Creek, McNairy
County, Tenn. (97). It is figured here for future refer-
ence.

Family ORBITOLINIDAE
Genus POLYPHRAGMA Reuss, 1871
Polyphragma sp.

Plate 15, figures 15, 16

Occasionally in the Upper Cretaceous of the Gulf
Coastal Plain are found elongate cylindrical Foramini-
fera that are not complete but very strongly suggest the
genus Polyphragma as described and figured by Reuss.
Figures of some of these are given, the best examples
coming from the Austin chalk. Somewhat similar speci-
mens are found higher in the section.

Navarro age. Saratoga chalk. Arkansas, Hempstead County

Taylor age.
Upper part of Taylor marl. Texas, Travis County (145).
Ozan formation. Arkansas, Sevier County (253).

Austin age.
Burditt marl (of Adkins). Texas, Bell County (269).
Austin chalk. Texas, Dallas County (311).

Family LAGENIDAE
Genus ROBULUS Montfort, 1808

Very abundant specimens throughout the Coastal Plain
Cretaceous are to be referred to Robulus or to Lenti-
culina. These forms are, however, very difficult to work
with, as data to indicate what allowances should be made
for variation are lacking. That these forms are very
variable is certain, and the microspheric and megalo-
spheric forms show very considerable differences. _Some
of the more striking species are relatively restricted in .
their ranges, and it is, therefore, to be suspected that if
all the species could be clearly defined after a study of
abundant, well-preserved material, they would be useful
as index fossils. Very few of the species are noted here,
mainly those that have hitherto been recorded, and fig-
ures of these are given. The many other forms have

"been left until further detailed study of the variations

may be made by someone who may make comparisons
with the many named European species.

Robulus navarroensis (Plummer) Cushman
Plate 16, figures 6-8
Cristellaria navarroensis Plummer, Texas Univ, Bull. 2644, p. 39,
figs. 4a, b, (in text), 1927.
Lenticulina navarroensis Plummer, idem, Bull. 3101, p. 141, 1931.
Robulus navarroensis Jennings, Bull. Am. Paleoutology, vol. 23,
No. 78, p. 15, pl. 1, figs. 14a, b, 1936.
Loettelle Nebraska Geol. Survey Bull, 2d ser., Bull. 12
p. 20, pl. 1, figs. 4a, b, 1937. .
Cushman, Cushman Lab. Foram. Research Contr, vol. 17,
" p. 55, pl. 15, fig. 1, 1941.
Cushman and Todd 1dem vol. 19, p. 54, pl. 9, fig. 17, 1943.
Crzstcllana cultrata Cmsey (not Montfort), Tex'ms Umv Bull.
2612, p. 38, pl. 6, fig. 3, 1926.

Test closely coiled throughout, thickness about one-

_third the diameter; umbonate, the distinctly limbate

sutures fusing with the central boss, often slightly raised;
periphery with a broad, thin keel; chambers 10 to 12,
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very distinct, of uniform shape and very gradually in-
creasing in size; sutures very distinct, limbate, curved;
wall smooth, except that the sutures are often slightly
raised near the umbo; aperture radial, with a ventral
enlarged slit on the apertural face. Diameter 1.00 mm.
or more, thickness at umbo about 0.35 mm.

This species is characteristic of the Navarro, especially
above the Nacatoch sand, and it is at many places very
abundant. It is somewhat variable, as is usual in species
of this genus. The young stages are more easily con-
fused with those of other species.
into the following variety that occurs with it, particularly
in the Corsicana marl. ,

It has been recorded by Jennings from the Navesink

marl and Mt. Laurel sand of New Jersey and by Loet--

terle from the Niobrara formation in Kansas, Nebraska,
and South Dakota.

Navarro age.

Kemp clay. Texas, Hopkins County (1); Kaufman County
(2); Navarro County (4, 6, 7); Wllllamson County (11,
12); Travis County (13—17); Guadalupe County (18, 21).

Escondido formation. Texas, Maverick County (22).

Corsicana marl. Texas, Hunt County (24); Navarro County
(25-27) ; Limestone County (29-31); Falls County (32);
Travis County (34-39, 41-43); Caldwell County (44);
Bexar County (46).

Arkadelphia marl. Arkansas, Hempstead County (70-72). -

Owl Creek formation. Mississippi, Tippah County (83).

Prairie Bluff chalk. Mississippi, Chickasaw County (84-86).
Alabama, Wilcox County (99); Sumter County (101).

Nacatoch sand. Texas, Bowie County (47). Arkansas, White
County (76); Lonoke County (77). .

Saratoga chalk. Arkansas, Howard County (79).

Ripley formation. Maississippi, Pontotoc County (90).

Selma chalk (upper part). Mississippi, Union County (92).

N eylandvéll?)marl. Texas, Hunt County (54) ; Rockwall Coun-
ty (57). . :

Robulus navarroensis (Plummer) Cushman var.
extruatus Cushman

Plate 16; figures 9, 10; plate 17, figure 2 .
Robulus navarroensis (Plummer) Cushman var. eztruatus Cush-
man, Cushman Lab. Foram. Research Contr., vol. 14,
p. 31 pl. 5, fig. 1, 1938; idem, vol. 17, p. 56, pl. 15, fig. 2

1941

" Cushman and Todd, idem, vol. 19, p. 54, pl. 9, fig. 15, 1943.

Variety differing from the typical form in the sutures,
which instead of fusing into the smooth umbo are much
raised, forming thickened ridges, especially at the inner
ends; ‘and in that the whole test tends slightly to uncoil.

The types of the variety are from the Corsicana marl
of the Navarro group, Mexia highway at the forks of
Wortham road 2.8 miles east-southeast of Cooledge

- Limestone County, Tex.

This seems to be a varietal form of R navarroensis
and has a distinct keel. It also tends toward R. spisso-
costatus in its ornamentation and may be a stage between
the two. It is best developed in the Corsicana marl.

Navarro age. '
Kemp clay. Texas, Williamson County (11).
Corsicana marl. Texas, Hunt County (24); Navarro County
(26, 27); Limestone County (30); Falls County (32);
Bexar County (46).
Arkadelphia marl. Arkansas, Hempstead County (70, 72, 73).
Prairie Bluff chalk. Mississippi, Chickasaw County (84-87).

Robulus pondi Cushman
Plate 16, figures 1-5

Robulus pondi Cushman, Tennessee Div. Geology Bull. 41, p. 25,

pl. 2, figs. 9a, b, 1931; Cushman Lab. Foram. Research
Contr vol. 17 56, pl 15, fig. 4, 1941,

Cushman and Deadeuck Jour. Paleontology, vol. 18, p. 331,
pl. 50, fig. 24 1944,

It apparently grades
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Test of medium size for the genus, flattened at the
umbones, closely coiled or occasionally becoming some-
what uncoiled; periphery with knoblike angles, slightly
nodose, the interval between slightly concave; chambers
numerous, 10 to 12 in the final coﬂ distinct, of uniform
shape and very slightly increasing in size as added;
sutures distinct, nearly tangential, slightly curved, not
noticeably depressed; wall smooth; aperture radiate with
usually a circular opening in addition on the upper end
of the ventral face. Diameter up to 1.10 mm.

The types of this species are from the Selma chalk 114
miles west of Sardis on the Sardis-Henderson road, Hen-
derson County, Tenn. It is most closely related to Robu-
lus nodosus (Reuss) Cushman from the Cretaceous of
Europe, but the nodes are much less developed and the
number of chambers usually greater.

It seems to be a species characteristic of the upper
beds of Taylor age and lower beds of Navarro age, repre-
sented especially in the Selma chalk of Tennessee. A

. few specimens apparently very close to this occur in the

Prairie Bluff chalk and in the Arkadelphia clay.

Navarro age.

Corsicana marl. Texas, Falls County (32).

Prairie Bluff chalk. MlSSlSSlppl Chickasaw County (85). Ala-
* bama, Sumter County (103).
Ripley formation. Mississippi, Pontotoc County (90). Ten-

nessee, McNairy County (95); Henderson County (96).

Saratoga chalk. Arkansas, Hempstead County (81). -

Selma chalk (upper part). Mississippi, Prentiss County (91).

Neylandville marl. Texas, Delta County (51, 52); Rockwall
County (57); Kaufman County (58, 62); Navarro Coun-
ty (64, 68). .

Taylor age.

Upper part of Taylor marl. Texas, Kaufman County (125,
129) ; Navarro County (134) ; Leon County (138); Milam
County (139) ; Williamson County (141, 143, 144) ; Travis
County (145, 149); Guadalupe County (151); Bexar
County (158, 159, 161)

Marlbrook marl. Arkanbas Clark County; Howard County;
Hempstead County.

Selma chalk of Pecan Gap chalk age.
County (256).

- Selma chalk (middle part). Tennessee, Haxdln County (255).
Mississippi, Alcorn County (259) ; Prentiss County (261);
Lee County (264-267).
Lower part of Taylor marl.

Alabama, Marengo

Texas, Dallas County (222).

Robulus spisso-costatus Cushman
Plate 16, figures 11~14; plate 17, figure 1
Robulus spisso-costatus Cushman, Cushman Lab. Foram. Research
Contr., vol. 14, p. 32, pl. 5 fig. 2, 1938; idem, vol. 17, p. 57,
.pl. 15, fig. 3, 1941.
. Cushman and Todd, idem, vol. 19, p. 55, pl. 9, fig. 16, 1943.

Test much compressed, closely coiled except toward the
end in the adult, where it may become slightly evolute and
expose the inner portion of the preceding coil; periphery
subacute or with a slight, rounded keel; chambers numer-

| ous, 9 to 12 in the adult, increasing very gradually in

size as added, of rather uniform shape throughout; su-
tures very distinct, curved, more strongly so toward the
periphery, limbate, strongly raised, becoming thick and
rounded toward the inner end and covering the umbo;
wall, except for the raised sutures, smooth; aperture radi-
ate, at the outer angle, with a supplementary slit ven-
trally. Diameter 1.00 to 1.65 mm., thickness 0.45 to
0.55 mm.

The types of thls species are from the Corsicana marl
of the Navarro group, Mexia highway at the forks of
Wortham road 2.8 miles east-southeast of Cooledge,-
Limestone County, Tex.

This species is characteristic of the upper part of the
Navarro above the Nacatoch sand. It occurs in the

.
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Corsicana marl, Kemp clay, Arkadelphia marl, and also
in the Prairie Bluff chalk and Selma chalk. It differs
from R. navarroensis (Plummer)- Cushman in not having
a thin, flangelike keel and in the peculiarly raised sutures
that become thick and rounded at the inner end.

Navarro age. -

Kemp cluy. Texas, Navarro County (4, 7); Williamson Coun-
ty (11, 12) ; Travis County (17); Guadalupe County (20).

Corsicana marl. Texas, Hunt County (24); Navarro County
(25-27) ; Limestone County (30, 31); Falls County (32);
Travis County (34); Bexar County (46).

Arkadelphia marl., Arkansas, Hempstead County (70, 72, 73).

Prairvie Bluff chalk. Mississippi, Chickasaw County (84, 86).

Selma chalk (upper part). Mississippi, Prentiss County (91).
Alabama, Marengo County (104).

Robulus taylorensis (Plummer) Cushman
Plate 18, figure 20

Astacolus taylorensis Plummer, Texas Univ. Bull. 3101, p. 143,
pl. 11, fig. 16, pl. 15, figs. 8-11, 1931.

Cristellaria gibba Carsey (not D’Orbigny), Texas Univ. Bull. 2612,
p. 87, pl. 5, fig. 4, 1926.

Robulus taylorensis Cushman, Cushman Lab. Foram. Research
Contr., vol. 17, p. 57, pl. 15, figs. 5a, b, 1941.

Cushman and Deaderick, idem, vol. 18, p. 56, pl. 10, figs.

14, 15, 1942; Jour. Paleontology, vol. 18, p. 331, pl. 50,
fig. 25, 1044.

Test only moderately compressed, periphery subacute
but with only a slight keel; slightly evolute, particularly
in the megalospheric form, which tends to have 1 or 2
uncoiled chambers in rather rare adult forms; micro-
spheric form more involute; chambers distinet, usually
8 or 9 in the adult whorl in the megalospheric form,
10 in the microspheric, increasing rather regularly in size
as added, the last ones in the adult slightly inflated;
sutures distinct, tangential, somewhat limbate, depressed
only in the last portion, very slightly if at all curved;
wall smooth, translucent; aperture at the peripheral
angle, radiate. Length 0.50 to 0.75 mm., breadth 0.40
to 0.50 mm., thickness 0.22 to 0.28 mm. .

The type of this species is from the upper part of the
Taylor marl near Taylor, Tex.

In the present material this species is available from
a considerable number of stations, most of them in the
lower beds of Taylor age, where, at some localities, it is
very abundant. The occurrences in the upper beds of
Taylor age and of Austin age are rare. The species is
somewhat closely related to Marginulina stephensoni
Cushman. It is also related to the form described by
Reuss as “Cristellaria lituola” from the Cretaceous of
Bohemia.

Taylor age. ) o
Upper part of Taylor marl. Texas, Fannin County (113);
Milam County (139); Williamson County (144).

Pecan Gap chalk member of Taylor marl. Texas, Collin Coun-

ty (170).

Wolfe City sand member of Taylor marl.
County (187).

Marlbrook marl. Arkansas, Hempstead County.

Annona chalk., Texas, Red River County (193).

Lower part of Taylor marl. Texas, Red River County (199);
Lamar County (200, 201); Fannin County (203, 204);
Collin County (207, 211-213, 215); Kaufman County
(228, 229); Ellis County (232); Navarro County (236);
Hill County (237); McLennan County (239, 242); Travis
County (248).

Selma chalk (middle part).

Austin age.
Selma chalk. Alabama, Warrior River (353).
Brownstown marl. Arkansas, Sevier County.

Texas, Navarro

Mississippi, Lee County (268).
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Robulus miinsteri (Roemer) Cushman
Plate 17, figures 3-9 .

Robulina miinsteri Roemer, Verstein. norddeutschen Oolithen-

gebirges, Nachtrag., p. 48, pl. 22, fig. 29, 1839; Verstein.

norddeutschen Kreidegebirges, p. 98, pl. 15, fig. 30, 1840-41.
Cristellaria miinstert Reuss, Akad. Wiss. Wien, Math-naturwiss.

K., Sitzungsber., vol. 46,-pt. 1, 1862, p. 77, pl. 9, figs. 3, 4

(1863). .
Robulus miinsters Cushman, Jour. Paleontology, vol. 6, p. 334,

pl. 50, figs. 2a, b, 1932; Cushman Lab. Foram. Research

Contr., vol. 17, p. 58, pl. 15, fig. 6, 1941.

Cushman and Hedberg, idem, vol. 17, p. 86, pl. 21, figs. 14a,
b, 1941.

Cushman and Deaderick, idem, vol. 18, p. 56, pl. 10, figs.
10-13, 1942; Jour. Paleontology, vol. 18, p. 331, pl. 50,
fig. 28, 1944. '

Cushman, Cushman Lab. Foram. Research Contr., vol. 20,
p. 85, pl. 13, fig. 7, 1944.

Test involute except for the last portion in the adult,
which may tend to become slightly evolute and show the
preceding coil, compressed, umbonate, periphery sharply
keeled; chambers distinct, of uniform shape and increas-
ing very gradually in size, not inflated, 9 to 12 in the
adult coil; sutures distinct, slightly limbate, tangential,
slightly curved; wall smooth; aperture radiate, at the
outer peripheral angle. Diameter up to 1.50 mm., thick-

ness 0.40 to 0.60 mm.

Specimens referred to this species occur in the Ripley
formation, the upper and. lower divisions of the Taylor
marl, the Annona chalk, the upper portion of the Austin
chalk of Texas, and the Selma chalk of Tennessee. Con-
siderable variation is shown in this species, if the speci-
mens included really belong in one species.

Navarro age. . Ripley formation. Tennessee, Henderson County
96).

Taylor age.

Upper part of Taylor marl. Texas, Hunt County (117); Kauf-
man County (130, 131) ; Limestone County (136); Travis
County (149).

Marlbrook marl. Arkansas, Howard County.

Annona chalk. Texas; Red River County.

Lower part of Taylor marl. Texas, Dallas County (219, 222,
223) ; Kaufman County (228); McLennan County (239).

Austin age.

Burditt marl (of Adkins). -Texas, Travis County (270, 271).

Gober tongue of Austin chalk. Texas, Lamar County (288).

Austin chalk. Texas, Grayson County (289, 291); Dallas
County (310). )

Brownstown marl. Texas, Red River County (319); Arkansas,

. Sevier County. o

Selma chalk (lower part). Mississippi, Lee County (350);

Itawamba County (351).

Robulus pseudo-secans Cushman
. Plate 17, figures 11-13
Robulus pseudo-secans Cushman, Cushman Lab. Foram. Research
Contr., vol. 14, p. 32, pl. 5, fig. 3, 1938; idem, vol. 17, p.
59, pl. 15, fig. 7, 1941; idem, vol. 20, p. 85, 1944.

Test strongly umbonate, thinning: from the umbones to
‘the periphery, which is acute and keeled; chambers dis-
tinct, not inflated, 8 or 9 in the adult coil, of uniform
shape, increasing gradually in size as added; sutures dis-
tinct, strongly limbate and raised, confluent with the
highly rounded umbo, inner portion tangential, nearly
straight, thence increasingly curved toward the periphery ;
wall, except for the raised portions, smooth; aperture
radiate, at the peripheral angle. Diameter 1.00 to 1.40
mm., thickness. 0.65 to 0.80 mm.

The types are from Selma chalk on Jim Wilkin’s prop-
erty, 300 yards north of Union Church, Hardin County,

enn,

" This species somewhat resembles R. secans Reuss, from
the Gault of Europe, but has fewer chambers and a
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smaller umbo. It differs from Lenticulina kansasensis
in the same characters.

Texas, Kaufman County (61).
Tennessee, Hardin

" Navarro age. Neylandville marl.

Taylor age. Selma chalk (middle part).

' County (255).

Austin age. Selma chalk (lower part).
County (351).

Mississippi, Itawamba

Robulus isidis (Schwager) Loetterle
Plate 17, figure 10
Robulus wsidis (Schwager) Loetter le, Nebraska Geol. Survey Bull.,
2d ser., Bull. 12, p. 21, pl. 1, figs. 5a, b, 1937.
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 60, pl. 15, figs. 8a, b, 1941.

“Specimens from the Niobrara formation of Nebraska
are referred to Schwager’s species. The original material
has not been seen, and a copy of the figure given by
Loetterle is illustrated on our plate.

Robu]us macrodiscus (Reuss) Cushman and Jarvns
Plate 17, figure 14

Cristellaria macrodisca Reuss, Akad. Wiss. Wien, Math.-naturwiss
vol. 46, pt. 1, 1862, p. 78, pl. 9, figs. 5a,

KIl., Sitzungsber.,
b (1863).

Berthelin, Soc. géol. France Mém., 3d ser.,
p. 48, pl. 3(26), figs. 6-11, 1880, .

vol. 1, no. 5,

Lenticulina macrodisca White, Jour. Paleontology, vol 2, p. 198, ]

pl. 28, fig. 7, 1928,
Robulus macrodiscus Cushman and Jarvis, U. S. Nat. Mus. Proc.,
vol. 80, art. 14, p. 23, pl. 7, figs. 3a, b, 1932.
Cushman Geol. Soc. America Bull,, vol. 47, p. 416, 1936;
Cushman Lab. Foram. Research Contr, vol. 17, p. 60,
pl. 15, figs. 9a, b, 1941,

Specimens from the Upper Cretaceous of Trinidad and
Mexico have been referred with some doubt to Reuss’
species. Somewhat similar forms, with large prominent
umbo and acute periphery, which is often :somewhat
keeled, occurred "in shales from the canyons of the
Georges Bank.

Robulus discrepans (Reuss) Cushman and Jarvis = -
Plate 17, figure 15

Robulina discrepans Reuss, Akad. Wiss. Wien, Math.-naturwiss.
K., Sitzungsber., vol. 46, pt. 1, 1862; p. 78, pl. 9, figs. 7a,
b (1863). )
Robulus discrepans Cushman and Jarvis, U. S. Nat. Mus. Proe.,
vol. 80, art. 14, p. 23, pl. 7, figs. 4a, b, 1932,
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 60, pl. 15, figs. 10a, b, 1941.

Specimens from the Upper Cretaceous of Trinidad are
referred to Reuss’ species. The chambers are not inflated
but gradually increase in size as added. The periphery
is subacute and the apertural face somewhat concave.
The sutures are flush with the surface, strongly curved.
The aperture has a supplementary slit in the median
line of the apertural face.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Robulus oligostegius (Reuss) Cushman and Jarvis
Plate 17, figures 16, 17
Cristellaria oligostegia Reuss, Akad. Wiss. Wien, Math.-naturwiss.
K1., Sitzungsber., vol. 40, p. 213, pI 8, ﬁg 8, 1860; vol. 46,
pt. 1 1862, p. 93 pl. 13, ﬁgs 221. (1863)
Robulus olzgostegza Cushman and Jarws, U. S. Nat. Mus. Proc,
_vol. 80, art. 14, p. 22, pl. 6, figs..8, 9, 1932. |
Cushman Cushman Lab. Foram. Resealch Contr., vol 17,
p. 60, pl. 15, fig. 11, 1941.

Figures are given of a peculiar form referred to Reuss’
species. It has a few tumid chambers, the later chambers
showing a slight tendency to uncoil and the aperture
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slightly protuberant. It is found in the Upper Cretaceous
of Trinidad and in the Velasco shale of Mexico.

Robulus sternalis (Berthelin) Cushman and Jarvis
Plate 18, figure 1
Cristellaria sternalis Berthelin, Soc. géol. France Mém. 3d ser. .
vol. 1, No. 5, p. 51, pl 3(26), figs. 2a, b, 1880.
Robulus sternalis Cushman and’ Jarvis, U. S. Nat. Mus. Proc,,
vol. 80, art. 14, p. 22, pl. 6, figs. 11a, b, 1932.
Cushman, Cushman Lab. Foram. Research Contr. ., vol. 17
p. 61, pl. 15, figs. 13a, b, 1941.

This species has been recorded from the Upper Creta-
ceous of Trinidad and similar forms occur in the Velasco
shale of Mexico.. There are but few chambers and a
prominent umbo. :

1

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad. ]
Velasco shale, Hacienda el Limon, Mexico.

Robulus williamsoni (Reuss) Cushman
Plate 18, figures 2, 3
Cristellaria williamsoni Reuss, Akad. Wxss Wien, Math.-naturwiss.
KI., Sitzungsber., vol. 44, pt. 6, 1861, p. 327, pl. 6, figs. 4a,
b (1862). )
Lenticulina willtamsoni Cushman and Church, California Acad.
Sci. Proc., 4th ser., vol. 18, No. 16, p. 503, pl. 36, figs. 13,
14, 1929. :
Robulus williamsoni Cushman, Cushman Lab. Foram. Research
Contr., vol. 7, p. 37, pl. 5, figs. 2a, b, 1931.
Cushman and Jarvis, U. S. Nat. Mus. Proc., vol. 80, art. 14,
p. 22, pl. 6, figs. 7a, b, 1932.
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 61, pl. 16, figs. 1, 2, 1941.

Figures are given of two slightly different forms from
the Upper Cretaceous of Antigua and Trinidad that have
been referred to Reuss’ species.

Upper Cretaceous. th at Lizard Springs, near Gua,yaguayare,
southeastern Trinidad.
White chalk. Antigua, British West Indies.

Robulus trinitatensis Cushman and Jarvis
Plate 18, figures 4-6
Robulus trinitatensis Cushman and Jarvis, U. S. Nat. Mus. Proc.,
vol. 80, art. 14, p. 22, pl. 6, figs. 10a, b, 1932.
. Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 61, pl. 16, figs. 3-5, 1941.

Test closely coiled, compressed, periphery slightly
keeled; chambers fairly distinet, 6 to 8 in the adult, not
inflated; sutures fairly distinct, strongly curved, contin-
uing into the umbilical region, strongly limbate, but not
raised; wall ornamented by a series of obliquely curved
costae, toward the periphery gradually becoming nearly

parallel to the outer edge of the test, and continuous over -

the chambers; aperture at the peupheral angle, with a
supplementary, elongate opening in the median line of
the ventral face. Length 0.50 mm., breadth 0.40 mm.,
diameter 0.20 mm.

The types are from the Upper Cretaceous of Trinidad.

This is a very interesting and unique species, with its
peculiar ornamentation, the heavy costae of the surface
forming a continuous spiral independent of the indi-
vidual chambers.

It is somewhat like Robulus pseudo-costatus (Plum-
mer) Cushman from the lower Midway but is less ornate.
A species very close to this, and perhaps identical, occurs
in the Arkadelphia clay of Texas (73) and is here figured.
This may be the ancestral form of the Midway species.

Upper Cretaceous. Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad; Calex C well, 116 feet, at Lizard
Springs, Trinidad.
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Robulus subalatus (Reuss) Cushman and Jarvis
Plate 18, figures 7, 8
Cristellaria subalata Reuss, Akad. Wiss. Wien, Math.-naturwiss
Kl., Denkschr.,, vol. 7, pt. 1, p. 68, pl. 25, fig. 13, 1854;
idem, Sitzungsber., vol. 46, pt. 1, 1862, p. 76, pl. 8, fig. 10;
pl. 9, fig. 1 (1863). ,
Robulus subalatus Cushman and Jarvis, U. S. Nat. Mus. Proc.,
vol. 80, art. 14, p. 23, pl. 7, figs. 1, 2, 1932.
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 62, pl. 15, figs. 14a, b, 1941.

Specimens from the Upper Cretaceous of Trinidad
have been referred to this species. Figures show the
forms that occur, one with the sutures slightly raised,
the other without this character. Both forms have a
very thin, broad keel.

Upper Cretaceous. Pit at Lizard ‘Springs, near Guayaguayare,
southeastern Trinidad.

Robulus alexanderi Sandidge
Plate 18, figure 9

Robulus alexandert Sandidge, Am. Midland Naturalist, vol. 13,
p. 313, pl. 29, figs. 1, 2, 1932.
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 62, pl. 15, figs. 14a, b, 1941.

Test close-coiled, strongly convex, peripheral margin subacute;
apertural face triangular, slightly impressed; chambers few, 8 in
number; sutures indistinct in early stages, very slightly raised
between last few chambers, gracefully curving away from aper-
ture, earlier apertures partially visible at periphery; wall smooth;
aperture at the peripheral angle, radiate, with lower part extending
a9 a slit into the apertural face. Diameter of holotype 0.70 mm.

The types of this species are from the Ripley forma-
tion of Barton’s bluff, on the Tombigbee River, Ala.
The type figures of this species give few details.

" Robulus aldrichi Sandidge
Plate 18, figure 10
Robulus aldrichi Sandidge, Jour. Paleontology, vol. 6, p. 272, pl.
42, figs. 3, 4, 1932. :
Jennings, Bull. Am. Paleontology, vol. 23, No. 78, p. 15,
pl. 1, fig. 13, 1936.
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 62, pl. 15, figs. 12a, b, 1941.

Test close-coiled, somewhat elongate, moderately compressed,
umbonate, peripheral margin distinct, bordered by a narrow rim,
chambers gently curving, 8 or 9 in last whorl, sutures limbate in
early part of coil, later becoming smooth, curving outward from
central boss; wall smooth; apertural face flat, triangular, bor-
dered by a narrow rim; aperture at the apical angle, oval, with a
few radial striations around the peripheral edge, lower portion
extending into the apertural face. Diameter of holotype, 0.70 mm.

This remarkably characteristic representative of Montfort’s
early genus is closely related to Cristellaria degolyer: Plummer
described from the Texas Midway. The rimmed, beadlike periph-
ery, and the very definite variation in the type of the aperture are
the chief means of differentiation. This oceurrence of the robuline
representative in the Ripley leads to speculation regarding the
ancestry of the Midway form.

The types of this species are from the Ripley forma-
tion, lower part of Red bluff, just north of the boundary
between Wilcox and Dallas Counties at the Alabama
River, Ala. It has been recorded from the Navesink marl
and Mt. Laurel sand of New Jersey.

Robulus stephensoni Cushman -
Plate 18, figures 12, 13

Robulus stephensont Cushman, Cushman Lab. Foram. Research
Contr., vol. 15, p. 90, pl. 16, figs. 2, 3, 1939; idem, vol. 17,
p. 63, pl. 16, figs. 6a, b, 1941,

Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 331,

pl. 50, fig. 26, 1944. -

Robulus navarroensis Cushman (not Plummer), Tennessee Div.
Geology Bull. 41, p. 25, pl. 2, figs. 8a, b, 1931; Jour. Pale-
ontology, vol. 5, p. 303, pl. 34, figs. 14a, b, 1931.
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Test closely coiled throughout, somewhat umbonate,
‘thinning from the umbones to the acute periphery, which
has a slight narrow keel; chambers distinct, 8 to 10 in
the adult coil, of rather uniform size and shape; sutures
distinet, strongly limbate, slightly curved, not depressed;
wall smooth and unornamented; aperture at the periph-
eral angle, radiate with a distinct ventral'slit. Diameter
2.00 mm. or more, thickness 0.35 to 0.65 mm.

The type is from the Selma chalk 134 miles west of
Sardis on the Sardis-Henderson road, Henderson County,
Tenn. '

This species does not have as curved sutures or as well
developed a keel as R. navarroensts (Plummer) Cush-
man, and it has fewer chambers. It seems to be an
ancestral form of R. mavarroensis and occurs mostly
below the Nacatoch sand.

Navarro age.
Nacotoch sand. Texas, Hunt County (49).
Ripley formation. Tennessee, McNairy County (95); Hender-
son County (96).
Selma chalk (upper part). Tennessee, McNairy County (98).
Neylandville marl. Texas, Delta County (52); Hunt County
(53); Rockwall County (57); Kaufman County (59, 60,
62); Navarro County (64).
Saratoga chalk. Arkansas (at type locality).
Taylor age.
Upper Taylor marl.
County (142).
Selma chalk (middle part). Tennessee, Hardin County (255).
Marlbrook marl. Arkansaz, Clark County; Howard County;
Hempstead County. .

Texas, Hunt County (117); Williamson

Robulus sp.
Plate 18, figure 11

The figured specimen is large, has a distinct keel and
umbonate center, and is generally evolute. It is from
the Ripley formation of Tennessee 115 miles west of
Sardis on the Sardis-Henderson road, Henderson County,
Tenn. (96).

This is apparently a distinctive species, but not enough

material is available to warrant a description of it.

Genus LENTICULINA Lamarck, 1804

The main distinction between this genus and Robulus
is in the aperture. This is not always easily determined
in poorly preserved fossil material and, therefore, the
generic position of many species is difficult to determine.
There are so many species already named in the Euro-
pean Cretaceous that a study of these is necessary before
?pplying names to most of our American Cretaceous
orms.

Lenticulina jonesi Sandidge
Plate 18, figure 14.
Lenticulina jonesi Sandidge, Jour. Paleontology, vol. 6, p. 273,
pl. 42, figs. 1, 2, 1932. '
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 64, pl. 16, figs. 9a, b, 1941, :
Cli%l;gmn and Todd, idem, vol. 19, p. 55, pl. 9, figs. 19, 20,

Test close-coiled, somewhat longer than broad, periphery acute,
sometimes slightly keeled; chambers comparatively few, usually
6 to 8 in the last whorl, slightly curving, somewhat inflated, sutures
gently curving lines, sometimes slightly impressed, especially be-
tween the last few chambers; wall smooth; apertural face rounded,
not sharply truncate, triangular in its general shape; aperture at
the peripheral angle, somewhat protruding, radiate. Diameter of
holotype, 0.75 mm. ]

This species has been established to care for the many forms
occurring in the Ripley, which resemble in their general appear-
ance L. gibba but which cannot be grouped with it-because of
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their persistently different apertural face. Wheleas L. gibba has a
truncate apertural face with a rimmed margin, that of L. jonesi
is inflated and rounded. It resembles in some respects Cushman’s
L. d’orbigny: but differs from that form in the shape of the aper-
tural face, in having slightly curving chambers and sutures, and in

" being smaller. Robulina subangulata of Reuss is a closely related
species, found in the Cretaceous of Europe, from which the Ripley
form is differentiated only by the character of its aperture.

The types of this species are from the Ripley formation,
basal beds at Rocky bluff, 1 m11e above Prairie bluff on
the Alabama River, Ala.

A somewhat snmla1 form occurs in the upper part of
the Taylor marl and lower part of the Navarro group of
Texas, and although I have not seen the types of this
species, the two may be the same.

Lenticulina kansasensis Morrow
Plate 18, figure 15
Lenticulina kansasensis Moxrow Jour. Paleontology, vol. 8, p.
189, pl. 30, figs. 23a, b, 1934
Loettelle, Nebraska Geol. Survey Bull,,
p. 22, pl 1, figs. 6a, b, 1937.
Cushman, Cushman Lab. Foram. Resealch Contr., vol. 17,
p. 64, pl. 16, figs. 8a, b, 1941,

-2d ser., Bull. 12,

Test involute, sides strongly convex, thickness almost half the
diameter, periphery even, sharp; sutures limbate, curved, meeting
the periphery obliquely, elevated into narrow, sharp ridges which

die out before reaching the periphery, fusing at the center in a dis- |

tinct boss; chambers ten to twelve in final whorl; wall smooth
except-for the raised sutures; apertural face triangular, narrow,
joining the preceding whorl in a sharp contact; aperture elliptical,
at the apex of the apertural face. Diameter of holotype 0.76 mm.;
thickness 0.3¢ mm.

Lenticulina kansasensis is distinguished from L. sublaevis by its

stronger and more curved sutures, its slightly more compresed
-form, and its more elongate apertural face. The surface orna-
mentation is somewhat like that of Cristellaria degolyer: Plummer,
a Midway species, but the Kansas species lacks a ragged keel and
has several more chambers in the last whorl.

This species is very common in the basal Niobrara and has been
found at several localities but apparently does not occur in other
members,

KHolotype from SE% sec. 12, T. 12 S, R. 17 W., Ellis County,
ans,

The holotype has been redrawn on our plate.
partially eroded specimen and does not show the surface
characters well. 1 have, therefore, hesitated to identify
any specimens from the Coastal Plain Cretaceous with it.

Loetterle records the species from the Fort Hays lime-
stone of Kansas, Nebraska, and South Dakota.

Lenticulina navicula (D’Orbigny) Cushman and Jarvis
Plate 18, figure 16
Cristellaria navicula D’Orbigny, Soe. Géol. France Mém., 1st ser.
vol. 4, p. 27, pl. 2, figs. 19, 20, 1840.
Reuss, Verstemerungen bohmlschen Kreldeformatlon pt. 1,
p. 34, pl. 12, fig, 27, 1845,
Lenticulina navicula Cushman and Jarvis, U. 8. Nat. Mus. Proc.,
vol. 80, art. 14, p. 24, pl. 7, figs. 5a, b, 1932.
Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 65, pl. 16, figs. 11a, b, 1941.

D’Orbigny described this species from the Cretaceous
chalks of the Paris Basin, and Reuss and others have
recorded it from the Cretaceous of central Europe. Spee-
imens from Trinidad and Mexico seem to agree very well
with those of Europe and may be identified with D’Or-
bigny’s species. The chambers are distinet but not
inflated, the periphery subacute, the sutures flush with
the surface but- strongly curved, and the apertural face
convex without any supplementary slit, so that this
species may. be included in Lamarek’s genus.
a tendency in the later chambers toward uncoiling. The

- Upper Cretaceous:

.chambers 10 to 12 in final whorl;
“slightly raised sutures; apertural face triangular, convex, fusing

Itisa

There is .

measurements of the figured specimen are as follows:
Length 0.90 mm.; breadth 0.55 mm.; thickness 0.40 mm.

Upper Cretaceous: Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Velasco shale: Hacienda el Limon, Mexico.

Lenticulina nuda (Reuss) Cushman and Jarvis
Plate 18, figure 17
Christellaria nuda Reuss, Akad. Wiss. Wien, Math.-naturwiss. KI.,
Sitzungsber., vol. 44, pt. 1, 1861; p. 328, pl. 6, figs. 1-3
(1862). »
Lenticulina nuda Cushman and Jarvis, Cushman Lab. Foram.
Research Contr., vol. 4, p. 96, pl. 14, fig. 2, 1928; U. S.
Nat. Mus. Proc., vol. 80, art. 14, p. 24, pl. 7, figs. 6a, b,
1932.
Cushman, Cushman Lab. Foram. Research Contr,,
p. 66, pl. 16, figs. 12a, b, 1941.

vol. 17,

Both in Trinidad and Mexico forms occur in the Upper
Cretaceous that are referred to Reuss’ species. There is

“apparently no supplementary aperture, and the form

should probably be referred to Saracenaria.

Pit at Lizard Springs, near Guayaguayare,
southeastern Trinidad.

Velasco shale: Hacienda el leon, Mexico.

Lenticulina sublaevis Morrow
Plate 18, figure 18
Lenticulina sublaevis Morrow, Jour. Paleontology, vol. 8, p. 189,

pl. 30, figs. 14, 20a, b, 1934.

Loetterle, Nebraska Geol. Survey Bull, Bull. 12,
p. 22, pl. 1, figs. 7a, b, 1937.

Cushman, Cushman Lab. Foram. Research Contr., vol. 17,
p. 66, pl. 16, figs. 10a, b, 1941,

2d ser.,

Test relatively large, involute, sides equally and strongly convex,

_thickness about one-half the diameter, periphery simple, keeled or

very sharply rounded; sutures llmbate, gently curved, slightly
raised, fusing at the center in a broad smoothly rounded boss;
wall smooth except for the

into the outer wall of the preceding chamber; aperture cxrcular at
the apex of the apertural face. Diameter of holotype 0.84 mm.;
thickness 0.44 mm.

There is some variation in the strength of the sutures, some

- specimens appearing almost smooth. Lenticulina sublaevis lacks
- the prominent raised sutures shown by L. kansasensts, which makes

the chambers less distinct and the sides of the test more nearly

“smooth. The sutures are usually not curved so strongly and meet
" the periphery at a higher angle than in our other species.
“laevis lacks the-more complicated aperture of Robulus, thus mak-
ing comparisons with species of this otherwise similar genus
. unnecessary.

L. sub-

This species is also restricted to the basal Niobrara, where it is

Holotype from SE seec. 12, 12 8., R. 17 W,, Ellis County,
Kans. U. 8. National Museum No 75361.

“common at several localities.

The holotype has been redrawn-on our plate. Numer-

. ous specimens in the lower part of the section in the Gulf
.Coastal Plain may be identical with this species, but
-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>