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FORAMINIFERA OF THE AUSTIN GROUP IN NORTHEAST TEXAS
INTRODUCTION

The area of this report is located in northeast
Texas. It includes the arcuate belt of the Austin group,
cropping out frocm Dallas County on the south to Fannin County
on the northeast (see Plate 11).

The Austin strata dip eastward and southward into
the East Texas Basin. This regional dip is modified by a
series of anticlinal noses which increase in relief to the %
northeast (see figure 1).

Topographically the area is a part of the Black
Prairie. The prairie is interrupted along the contact of

the Bagle Ford shale and the Austin chalk by the White Rock
cuesta, which decreases gradually in relief to the northeast |
as the Austin group changes in lithology. Limited exposures ;
of Austin strata are common. However, the area is rather
heavily mantled, and the low topographic relief and the
low rate of dip of the wide band of outcrop makes difficult ’
even approximate determination of stratigraphic position. :
Consequently, many published collecting localities are '

1
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1o0osely located stratigraphically.

The Austin formation was named by Shumard (1860,
pp. 583, 585) and has been studied since by many workers. Y
In 1932 Adkins (pp. 439-451) elevated the formation to the -
status of group and recognized two facies: a calcareous
facies, dominated by chalk; chélky limestone, and chalky
marl; and an argillaceous facies, containing chalk units,
but dominantly composed of clay and marl. In the area

considered in this report, the calcareous facles extends

°
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Figure 1l.--Generalized subsurface structure map contoured on

the base of the Austin group in northeast Texas. Contour

interval = 100 feet.




3
from Dallas Counfy to east-central Grayson County, whence
the argillaceous facles extends eastward through and beyond
Fannin County.

In 1889 Hill recognized Foraminifera in Austin
strata, and many geologists since have studied the Austin
microfauna to a limited extent. Of all the workers, however,
only Dr. J., A, Cushman has publishedlextensively wonterning
Austin Forgminifera. His'publications have been mainly
taxonomic, erecting many new species from the Austin group.
His monographic Professional Paper 206 (1946) is a summary
of the results of the previous twenty years of work upon
the fauna of the Upper Cretaceous of the Gulf Coastal Plain.
This report lists 143 species in the Austin group of Texas,
as determined from seventy-eight outcrop samples. |

Although the 143 species reported by Cushman consti-
tute the bulk of the Austin fauna, the limited number of
samples (seventy-eight from a unit several hundred feet
thick) and the generality of their stratigraphiec position
Justify a more intensive and systematic study of the Austin
group as a faunal unit. Such a study is the primary purposei
of this paper. It is also hoped that such study will |
provide Some basis for zonation of the unit and will shed

additional light upon the proper correlation of its cal-

?areous and its argillaceous facies.

| To overcome the difficulty of determining exact
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stratigraphic position of sample localities, a somewhat
unorthodox procedure of sample collecting was employed.
Certain highways, which crossed the belt of outcrop perpen-
dicular to the strike, were selected as traverses. Profiles
of these were obtained from the Texas Highway Department.
Samples collected were located on the profiles and their
stratigraphic position above the base of the Austin group,
also located on the profiles, was calculated, using the
distances and elevations of the profiles and the rates of
dip as determined from subsurface study. ‘

Samples were éollected along highway traverses in
Dallas, Collin, and Fannin Counties (see Plate 11). However,
the Ector chalk of Fannin County is so thin that it could
not be sampled satisfactorily by traverse and, accordingly,
was sampled in a streamway and a quarry (see Appendix for

locations) between Bonham and Ravenna in Fannin County.

No highway profile existed across the Gober chalkj conse- %

}
!
]

quently, this profile was made by plane table and alidade.
In addition, a traverse by plane table and alidade was made
along Brushy Creek in northern Travis County with the aim
of obtaining data from the type locality for comparison
purposes. A list of the approximately three hundred samples:
collected, the traverses run, and the individual collecting
localities will be found in the Appendix.

Samples collected were ground and washed in a

Campbell washer (Campbell, 1951; Hussey and Campbell, 1951).
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211 were sieved in four size grades for picking, and a
faunal slide was prepared for each sample. A complete set
of the different species identified has been mounted and
deposited at the School of Geology, University of Oklahoma.

In the construction of the range chart, each sample
was considered representative of five to six feet of vertical
section both above and below its calculated stratigraphic
pbsition. Stratigraphic sections for which samples were not
collected or were not usable, are indicated on the range
chart by gaps in the stratigraphic sequences. Species which
occurred in only one sample are not posted on the range chart.

Sample coverage of the Au.tin sequence is very
satisfactory, except for two gaps in the middle and upper
Austin in Collin County and very poor sample representation
from the lower Bonham clay of Fannin County. Results of this
study have revealed the former to be relatively unimportant
in an established mid-Austin section, but the latter is
regrettable, as is explained in the conclusion. The
area of outcrop of the lower Bonham is one of heavy soil
- cover and/or rapidly changing strike, with the result that
exposures are few and very difficult to locate strati-
graphically with accureeyy.

The taxonomic form employed in this report follows

in general that of Frizzell (195%, pp. 11-13).




STRATIGRAPHY

Calcareous Facies

In the area of thié report the caicareous facies of
the Austin group extends northward from Dallas County to
east-central Grayson County. It includes a basal chalk unif
a middle marl unit, and an upper chalk unit (Adkins, 1932,
p. 4W7; Dallas Petroleum Geologists, 1941, p. 43). The basal
one to four feet of phosphatic chalk in Dallas County have
been recognized as an additional stratigraphic unit (Dallas
Petroleum Geologists, 1941, p. 43), but they are included
in the basal chalk unit in this report. The basal chalk is
generally considered to lie disconformably upon the Eagle
Ford shale, but the relation of fhe upper chalk unit to the
overlying Taylor marl remains to be demonstrated. Stephenson
(1937, p. 138) reported an unconformity at the top of the
Austin chalk in Dallas County, whereas the Dallas Petroleum
Geologists (1941, pp. 61-63) presented evidence of a grada-
tional contact. From personal observation the writer
considers the Austin-Taylor contact to be gradational from
Dallas County northward through Grayson County. The
contacts of the middle marl with the overlying and the
ﬁnderlying chalk units are gradational.

6
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The basal chalk thins northward from 200 feet in
Dallas County to approximately 75 feet in Grayson County.
The middle marl thickens northward from 240 feet in Dallas
County to approximately 350 féet in Grayson County. The
upper chalk also thickens northward from 210 feet in Dallas
County to approximately 325 feet in Grayson County.

Argillaceous Facies

In the area of this report the argillaceous facies
of the Austin group appears first in Fannin County, from
vhich 1t extends eastward beyond the area of the report.
The Austin group in Fannin County has been variously
defined in the past (Stephenson, 1918, 1927, 1937; Adkins,
1932), In this report it is considered to include the
Ector chalk, the Bonham clay, and the Gober chalk.

The Ector chalk (Stephenson, 1918, p. 149) is a
thinner eastward extension of the basal chalk of the cal-
careous facies. It is composed of approximately thirty ; i
feet of'we11~indufated, medium-bedded chalk. It has been ‘ :
thought to pinch out in northwestern Fannin County (Stephensén, f
1918, p. 150; Adkins, 1932, p. ¥43), but it is well exposed i
in normal thickness at Lake Crockett in northeasternmost ‘

Fannin County, and it undoubtedly extends into adjoining

Lamar County. Because the basal five feet are clastic lime-~-

|
§tone, and because it is an extension of phe basal chalk of

|
|
\
i
|
i

l
Fhe calcareous facies that lies disconformably upon the
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Eagle Ford, the writer considers the Ector to be discon-
formable upon the Eagle Ford shale. No good exposure of
its upper contact was found, but the Ector formation is
generally considered to be conformable with the overlying
Bonham formation.

In central Fannin County the’Ector chalk is overlain
by approximately 500 feet of non-calcareous clay, named
Bonham by Stephenson (1927, p.8). In eastern Fannin County
the upper Bonham becomes marly and is correlated with the
Browvnstown marl. The lower Bonham becomes micaceous and
silty, suggesting the poésibility of correlation with the
Tokio sand. Between the towns of Bonham and Randolph the
lower Bonham contains a five-foot stratum of white glau-
conitic clay which has been correlated with the Blossom
sand (Stephenson, 1918, p. 150). Near the town of Lannius
the upper Bonham contains a fossiliferous, organic sand-
stone which has also been correlated with the Blossom (ibid.).
In a2 northward flowing guliy on the west side of the
Sowell's Bluff highway, approximately three miles north of
Bonham, the writer found a six-inch stratum of phosphatic
conglomerate in approximately the same stratigraphic
position as the glauconitic clay. It is suggested that
the Bonham clay contains lenses of differing lithology and
stratigraphic position, which may correlate approximately
with the Blossom sand, rather than a single stratigraphic
ﬁnit that extends directly into the Blossom sand. The
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contact of the Bonham clay and the overlying Gober chalk
was obsefved to be gradational at all exposures examined
by the writer.

The Bonham clay is overlain by approximately 320
feet of medium- to thin-bedded, argillaceous and chalky
limestone, known as the Gober chalk (Stephenson, 1927,
p. 8). The topmost twenty feet of the Gober is composed of
creamy-white, soft but tough, thick-bedded, glauconitic
chalk. The Gober chalk is considered to be unconformable
with the overlying Taylor marl (Stephenson, 1937, p. 136).

The outcrops of the Gober chalk and Bonham clay
appear to extend directly into those of the upper chalk
and middle marl respectively of the calcareous facies, but
the relations of the Gober to the Brownstown and other units
east of Fannin County and the abrupt change from middle maﬁL
to Bonham clay have produced much difficulty in correlation
of the calcareous and argillaceous facies. Consequently,
the Austin group in Fannin County at.different times has
been suggested to: (a) include a part of the present upper-i
most Eagle Ford shale, (b) exclude the upper Bonham and all :
bf the Gober formation, (e¢) include the upper Bonham and theé
Gober formation. ‘
| Because of the extreme difficulty of mapping the
correlative units of the Bonhanm clay (e.g., Brownstown

1

I
|
: Y
marl), the field work of this study was not adequate to |
aetemminemtheizmd1sposixionmandMrelationsﬁaccurately;wmm"HWMJ
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consequently, the accompanying areal map (Plate 11) must
be considered very generalized insofar as these units are

concerned.




SYSTEMATIC DESCRIPTIONS

Family SACCAMMINIDAE
Genus PROTEONINA Williamson, 1858
"PROTEONINA DIFFLUGIFORMIS (H. B. Brady)"
Plate 1, figure 1

Reophax difflugiformis H. B. Brady, Quart. Jour. Micr. Seci.,
new ser., vol. 19, p. 51, pl. 4, figs. 3a,b, 1879.

Proteonina difflugiformis (H. B. Brady). Rhumbler, Archiv
Protistenkunde, vol. 3, p. 245, text figs. 80a,b,

1903.
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 15, pl.
1, figs. 7, 8, 1946 (see this reference for synonymy
to 1946); U. S. Geol. Survey, Prof. Paper 221-A,
p. 2, pl. 1, fig. 1, 1949. _
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
~no. 22, p. 57, pl. 1, fig. 4, 1954,
There is some variation in the forms which have . 2
been placed in P. difflugiformis (H. B. Brady), but this 3 é
appears reasonable in view of the morphological simplicity |
of this primitive arenaceous species. : |
Although often composed of somewhat finer sand ‘
grains, the Austin specimens are evidently the same as ‘
those identified by Cushman as P. diffiugiformis (H. B.
Brady) from Navarro strata of the American Gulf Coastal |
Plain, |
; ,
In describing the new species, P. alexanderi
' ) 11

!
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Loeblich and Tappan, from the Lower Cretaceous Kiowa shale
of Kansas, the authors (1950, p. 5) evidently restricted
P. difflugiformis (H. B. Brady) rigidly by characteristics
specifically stated and illustrated in the original
description. No mention was made of the variation hereto-
fore accepted in the species by other workers nor of the
relations of P. alexanderi Loeblich and Tappan to those forms
formerly placed in, but forced from, P. difflugiformis
(H. B. Brady) by rigid definition.

Such a rigid view of P. difflugiformis (H. B. Brady)
may be both desirable and taxonomically proper, but it
necessitates a complete re-examination of the species and
related forms. Such a task is not within the scope of this
report, and, therefore, the identification of these forms as
P. difflugiformis (H. B. Brady) will be maintained.

Family AMMODISCIDAE
Genus AMMODISCUS Reuss, 1861
AMMODISCUS CRETACEUS (Reuss)
Plate 1, figure 2
Operculina cretacea Reuss, Verstein. b8hm. Kreideformation,
pt. 1, p. 35, pl. 13, figs. 64, 65, 1845. |
Cornuspira cretacea zReuss). Reuss, Akad. Wiss. Wien., Math.-
naturwiss. Kl., Proc., vol. 40, p. 177, pl. 1, fig.
Cornuspi%é %gggivens (Reuss). W. Berry (not of Reuss), in

Berry and Kelley, U. S. Nat. Mus., Proc., vol. 76,

‘ art., 19, p. 15, pl, 1, fig. 15, 1929.

Ammodiscus cretacea (Reuss). éushman, Cushman Lab. Foram.

5 Research, Contr., vol. 10, p. 45, 193k4.

Ammodiscus cretaceus (Reuss). Cushman, Cushman Lab. Foram. |
Research, Contr., vol. 20, p. 2, pl. 1, fig. 2, |
e 1944 U, S, Geol.Survey,- Prof. Paper 206, -pe- 17y -
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pl. 1, fig. 35, 1916 (see this reference for syn-
onymy to 1946); U. S. Geol., Survey, Prof. Paper
221-4, p. 2, 01 1, flg 3, 19,49; Maryland Dept. of
Ge oloﬂy, llines and wWater desources, Bull., 2, ». 2,5,

pl. 21, fig. 1, 19L9.

zzell, Univ. rcxau, Burecau scon. “Ycol., Rept. Inv. no.
22, D, Su, pl. 1, fig. 15, 19%5h.
armodliscus cf, é, cretaceus ({fieuss). ©Cuslhiman, U, 5, Geol,
Survey, 2rof. Paner 232, »n. L, vil. 1, fizg. 3, 1951,

VL.
‘I‘ax
L S}

This finely =arenaceous, smoothly finished, simmly

ccliled species is recorded from the Lower Cretaceous to the
Paleocene, It is uncommen in Austin samples.,.
Pamily REOPHACIDAS
Genus REOPHAX Montfort, 1808
RBOPHAX CONSTRICTA (Reuss)
Plate 1, figure 3

Haplostiche constricta Reuss, in Goinitz, Palzeontographica,
vol. 20, pt. 2, p. 122, pl. 2L, rigs. 9-12, 187l.
constrictus (Reuss). Cushman, Cushman Lzb. Foram.
research, Contr., vol. 20, p. 1, »l. 1, fig. 1,
194kl; U. S. Geol. Survey, Prof. Paper 206, ». 16,
pl, 1, figs. 21, 22, 1946 (see this reference for
synonymy to louo
Reonhax constricta (neuss) Frigzzell, Univ. Texas,
Zcon. Geol., Hept. Inv. no. 22, p. 57, pl. 1,

fig. 6, 195l.

Lach of some half-dozen samples from the middle

Heoonhax

Bureau

Bonham formation supplied one or two poorly preserved

specimens referable to this species. The figured specimen,

the best preserved of the suite, is from sample FC-18,

collected on a roadside two miles due south of Bonham.

This species can be distinguished from R. texanus
Cushman and Waters, a Saratoga-Navarro form by its aper-

tural necl;, deeper constriction between adjacent chambers,

" e e A, LN S A

{
{
!
i
?
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somewhat more elongate chambers, and smaller size.
- REOPHAX HARRIST n. sp.
Plate 1, figure &

Test regularly uniserial, slightly arcuate and
slightly tapering, chambers spherical, neither overlapping
nor attenuate; wall coarsely agglutinated, composed of cal-
cite prisms from the prismatic layer of pelecypod shells,
with calcareous cement; aperture terminal af the end of a
short neck; length 1.87 mm., diameter .50 mm.

This species 1s easily distinguished from others of
the genus by the composition of the test wall, which is
constructed of cement and prisms of calcite from the middle
layer of pelecypod shells.

This form was recovered from chalk-marl sample DA-1
from the uppermost Austin chalk of Dallas County. Although
only a single specimen was found in the sample, the charac-
teristiés are so distinetive that erection of the new
species 1s permissible.

The specific name is erected in respect to Dr. R.
W. Harris, Professor of Micropaleontology, University of
Oklahoma.

Genus HORMOSINA H. B. Brady, 1879
HORMOSINA? sp.
Plate 1, figures 5, 6
Test strongly compressed, apparently because of

collapse of crushed wall; smoothly finished and composed of

i
{
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very fine, uniform quartz grains with considerable calcarcous
cement; monothalmous and globular or polythalmous and s
uniserial; aperture terminal, at the end of a well developed
necls; length L0 mm. to .80 mm., brecadth .27 rm. to .40 rm. _%1
This form occurred uncormnonly in only three samples “
from the upper Bonham formation. All e;cebt one specimen fm

were of the monothalmous type illustrated in Plate 1,

Y
L

cures 5a,b. However, the single polythalmous specimen,
illustrated in Plate 1, figure 6, so closely resembles the
monothalmous tyve that polythalmous structure must be inf
inferred for the svecies, which must, therefore, be assigned

"to the Heophacidae. Furthermore, the neclt is too well

developed for assignment to the genus Reophax lMontfort; .
conseguently, the form is referred to Hormosina H. B. Brady,
although it lacks the stoleniferous structure of occasional

Fal 4=

species of the genus, !

The form is apparently a new species; but, because
of the rarity of specimens, their poor state of preservation, ?7
and their rather generalized, simple, characteristios, it
apnears injudicious to assign it a specific name at this time, j
Family LITUOLIDAE ‘

Genus HAPLOPHRAGMOIDES Cushman, 1910

HAPLOPIHRAGHMOIDES FRASHZRI Wiclkenden

Plate 1, figures Ta,b

Haplophragmoides fraseri Wickenden, Royal Soc. Canada
= Trans. s 3rd ser,, vol. 26,’sec. L., p. 86, pl.’ 1,
figs. éa,b, 1932.
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Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 21,

pl. 3, figs. la,b, 1946,

Trochamminoides proteus Karrer. White (not of Karrer),

Jour. Paleontology, vol. 2, p. 308, pl. 42, fig. 2,

1928.

Test planispiral and umbilicate, somewhat evolute;
periphery broad and well rounded; chambers distinct to A
indistinet, very gradually and regularly increasing in
size, nine to eleven in the final whorl; sutures slightly
curved, very slightly depressed; wall composed of very fine
quartz grains and much calcareous cement, smoothly finished;‘
aperture interio-marginal, a lunate opening at the base of
the apertural face of the final chamber; color white to
vellowish white; diameter .55 mm. to .75 mm., thickness

.25 mm.

This species was described from the Upper Cretaceous{

Bearpaw formation of Canada. Austin specimens were found
only in the Bonham formation. The much enlarged terminal |
chamber of the paratype illustrated by Cushman (1946, pl. 3,2
figs. la,b) was not displayed by any of the Austin specimens.
;t is not depicted in the type illustration nor mentioned in;
?he original description, and it must be considered aberrantt

In Austin strata, these specimens resemble and
?ccompany forms that have been identified by Cushman as
géglgghggggg;gg§ coronata (H. B. Brady). It is likely that ?

?he two are related, and they may well be identical. The
!

?amifications of this possible relation are discussed more

ﬁlly_irL_the_».rgmaxzks concerning the follewing species, |
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H. irregularis (White). N
HAPLOPHRAGMOIDES TRREGULARIS (White)

| Plate 1, figures 8, 9

Trochamminojdes s White, Jour. Paleontology, vol.
2, p. 307, pl. , fig. 1, 1928.

Haplophra emoides coronnxa (H. B. Brady) Cushman (not of
Brady), U. S. Geol. Survey, Prof. Paper 206, p. 20,
pl . 2, figs . 20-22’ 19)"‘6 °
This species is unquestionably the same as that

H. coronata (H. B. Brady) by Cushman. As he

identified as

mentions (1946, P. 26), the specimens are usually badly

distorted. However, some fairly well preserved specimens

occur in Austin strata, and they reveal that the apparent

specific coronate character is a result of chamber

distortion; accordingly, assignment to Brady's species is

erroneous. Also it is evident that these forms are, as

Cushman stated (ibid.), planispirally haplophragmoid |

rather than trochoid, as suggested by White in Irocham- ;

minoides irregularis White. |
As suggested in remarks concerning the preceding ; ;

species, H. fraseri Wickenden may well be conspecific |

ﬁith H. irregularis (White), in which case the latter

'specific name would possess priority. However, White's

species is inadequately'described and poorly illustrated;

Ponsequently, it appears advisable to maintain the two

jforms.

l
| Haplophragmoides irregularis (White) has been
5eported~from—the Upper-Cretaceousof Mexico—and-Trinidad:
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Austin specimens are restricted to the Bonham formation.
Genus AMMOBACULITES Cushman, 1910
AMMOBACULITES BOONI n. sp.
Plate 1, figures 10a,b

Test clavate; early portion planispiral, possibly
partially evolute, with rounded periphery, smaller than
remainder of test, later portion uniserial and cylindricalj
five or six chambers in uniserial portion, globular and
overlapping, indistinct, somewhat broader than high,
increasing regularly in size and thereby producihg the
clavate form of test, final chamber highly vaulted terminall&;
sutures depressed; wall composed of very fine, well sorted, |
sub-angular to sub-rounded quartz grains and some cement,
Smoothly finished; aperture obscure, a small, rounded
opening at the apex of the terminal chamber; color white to |
brownish white; length .87 mm., breadth .25 mm.

This form is similar to A. fragmentarius Cushman,

but the Austin form displays smoother finish as a result of
its much finer sand grains and higher proportion of cement,
and it lacks the flakj character of sand grains ascribed
io A. fragmentarius Cushman.

All specimens are more or less deformed by fossil-

ization, a confusing factor in determination of details.

However, the form is so unusual that it warrants description,

T Ammobaculites booni n. sp. is confined to the

iaonhanr-formati—on-;-———- - m
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The species is named for Professor J. D. Boon,
Department of Geology, Arlington State College, Arlington,
Texas.
Genus AMMOMARGINULINA Wiesner, 1931
AMMOMARGINULINA STEPHENSONI (Cushman)
Plate 1, figure 11
Ammobaculites stephensoni Cushman, Cushman Lab. Foram.
Research, Contr., vol. 9, p. 49, pl. 5, figs. 2a,b,
19333 U. S. Geol. Survey, Prof. Paper 206, p. 24, pl.

3, figs. 17a,b, 1946 (see this reference for syn-
onymy to l9ké).

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 62, pl. 2, figs. 26a,b, 1954.

Because of its strong compression in the plane of
coiling, this species must be assigned to the genus
Ammomarginulina Wiesner.

Sample FC-9 near the middle of the Bonham formation |
yielded two fragmentary Speciméns of this species.

The species has been recorded from many localities
in the Taylor group of Texas and from Taylor strata of
Arkansas. It has been recorded also from the Eagle Ford
shale of Dallas County.

Genus FLABELLAMMINA Cushman, 1928 |
FLABELLAMMINA CLAVA Alexander and Smith |

Plate 1, figure 12
flghgllémﬂlgg ¢lava Alexander and Smith, Jour. Paleontology,%
1 vol. 6, p. 304, pl. W5, figs. 12, 14, 1932. |
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 24, |
pl. 4, figs. 1, 2, 1946. E

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
B no. 22, p. 63, pl. 3, figs. 11, 12, l95¥.
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Specimens of this species were found only in sample
DA-1 from the uppermost Austin chalk of Dallas County.

The only previous record of the species also
involves the upper part of the Austin chalk, but the form
occurred considerably lower in the section than does sample
DA-1. |

Genus FRANKEINA Cushman and Alexander, 1929

FRANKEINA RUGOSISSIMA Alexander and Smith
Plate 1, figures 13a,b
Frankeina rugosissima Alexander and Smith, Jour. Paleontology,

GdiTgEj‘iT‘iil, pl. 47, figs. 12, 13, 1932.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 25, pl.

4, figs. 13, 14, 19u6.

Frizzell Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 65, pl. 4, figs. 4, 5, 195k, |

This species was found only in sample DA-1 from the 3
uppermost Austin chalk of Dallas County.

Its only previous record is from the lower Taylor
marl of Travis County.

Family TEXTULARIIDAE
Genus SPIROPLECTAMMINA Cushman, 1927
"SPIROPLECTAMMINA" LAEVIS (Roemer) var. CRETOSA Cushman

Plate 1, figures 1lka,b

_Elz_g;gggggglgg semicomplanata (Carsey). Plummer (in part),
Un%v. Texas, Bull. 3101, pl. 8, fig. 8 (not fig. 7),
1931.

§2;£legg§gmg;gg laevis (Roemer) var. cretosa Cushman,
Cushman Lab. Foram. Research, Contr., vol. 8, p.
87, pl. 11, figs. 3a, b, 1932.

| Kline, Mississippi State Geol. Survey, Bull. 53, p. 13

! pl. 1, fig. 1, 1943.

i Cushman, 0.°S. Geol. Survey, Prof. Paper 206, p. 27, pl.
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6, figs. 1-3, 1946 (see this reference for other
synonymy to 1946).

Cushman and Todd, Cushman Lab. Foram. Research, Contr.,
vol. 22, p. 46, pl. 7, fig. 1, 19u46.

Cushman, Maryland Dept. of Geology, Mines and Water
Resources Bull. 2, p. 245, pl. 21, fig. 2, 1949;
U. 8. Geol. Survey, Prof. Paper 232, p. 6, pl. 1,
fig. 24, 1951.

Harris and 5obe, Microfauna of Basal Midway Outcrops
near Hope, Arkansas, p. 9, pl. 1, fig. 11, 1951.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 66, pl. %, figs. 24a,b, 195k4.

According to Glaessner (1945, p. 98):

The name Spiroplectammina Cushman is often applied
to textularid species in which the initial coil forms
a considerable portion of the test. This name must be
replaced by Bolivinopsis Yakovlev, 1871 (Genotype B.
capitata Yakovlev = Spiroplecta rosula Ehrenberg). In
the genotype species of Bolivinopsis the wall is arena-

ceous (Kalinin, 1937). It is indistinguishable in
other features from S. rosula.

"Spiroplectammina"™ laevis (Roemer) var. cretosa
Cushman has been reported from the Austin to the Paleocene,
most commonly from Taylor strata. It is uncommon in Austin
strata.
Family VERNEUILINIDAE
Genus TRITAXIA Reuss, 1860
TRITAXTA sp.
Plate 2, figures la,b
Test elongate, but not slender, triangular in
transverse section, sides strongly concave, initial portion
sharply pointed, but tapering rather rapidly and obtusely,

mid-region with sides sub-parallel, final portion tapering

gradually to a rather truncate terminus; chambers distinct,

not inflated, enlarging regularly, but rapidly in the early ..
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portion, gradually in the mid-region, and decreasing in
breadth in the final portion; sutures distinect, flush with
the surface, weakly limbate, slightly and obliquely curved
at an angle of approximately forty-five degrees to the
vertical axis of the test; wall very finely arenaceous and
smocthly finished; aperture indistinet, an irregularly oval
ovening in the flattened terminel face, slightly within the
basé'of the anertural face.

Although this form appears to be a new species, the
single specimen recovered from these samples is insufficient
to erect a new species. The specimen occurred in sample
BC-30 from the upper Bonham formation. In its triahgular

shave 1t resembles both T. pyramidata Reuss and T. tri-

carinata (&'Orbigny).
Genus GAUDRYINA d'Orbigny, 1839
GAUDRYINA AUSTINANA Cushman
Plate 2, figures 2a-c

Gaudryina (Sinhogaudryina) austinana Cushman, Cushman Lab,
Poram. Research, Spec. Publ. 6, p. 10, pl. 2,
figs. 6ba, b, 1936; U. S, Geol. Survey, Prof. Paper
206, . 35, pl. 8, figs. 5-7, 1946 (see this refer-
ence for synonymy to 1946).

Gaudryina (Siphogaudryina) austiniana Cushman. Frizzell,
Univ. Texes, Bureau Econ., Geol,, Rept. Inv.
no. 22, ». 71, pl. 5, figs. 23a, b, 1954.

This common Austin species is readily recognized by
its sharply quadrate, cross sectional shape, and broad,
inclined chambers. It has been recorded from strata of

Austin age in Texas, Arkansas, and Mississippi and from
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basalmost Taylor strata of Texas.
GAUDRYINA DALLASENSIS n. sp.
Plate 2, figures k4a,b

Test of medium size, early portion comprising one-
fifth to two-fifths the length, very regularly triserial
and comprising approximately four whorls, generally rapidly
tapering and obtusely pointed, but occasionally more
gradually tapering and acutely pointed, triangular in
transverse section with flat faces, but with bluntly
rounded angles, later portion regularly biserial, consisting;
of approximately eight chambers, cylindrical to oval in
transverse section, sides parallel to slightly tapering;
chambers of the triserial portion indistinect, those of the
biserial portion low and broad; sutures of the triserial
portion indistinct, those of the biserial portion deeply
depressed; wall arenaceous, composed of poorly sorted
sand grains with considerable cement, but roughly finished;
aperture a high, semicircular, basal opening that extends
well into the apertural face; length .90 mm., breadth
.37 mm., thickness .30 mm.
| The species can be distinguished from G. rudita ‘
éandige by its better defined triserial portion, less ;
tapering shape, lower and broader chambers, and deeply !
gepressed sutures.

The specific name is derived from Dallas County,

i
|
|
Texas. . . . i
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' GAUDRYINA ELLISORAE Cushman
Plate 2, figures Sa-c
Gaudryina (Pseudogaudryina) ellisorae Cushman, Cushman Lab.
Foram. Research, Spec. Publ. 6, p. 13, pl. 2, figs.
l2a,b, 19363 U. S. Geol. Survey, Prof. Paper 206,
p. 35, pl. 8, figs. 12, 13, 1946 (see this reference
for synonymy to 1946).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 72, pl. 5, figures 37a,b, 1954.
Although the species has been recorded from only
one locality in the lower Taylor of Travis County, Texas,
and one locality in the Selma chalk of Itawamba County,
Mississippi, it is fairly common in the samples of this
study. However, as Cushman has explained (1937, p. 74;
1946, p. 35), G. austinana Cushman closely resembles and
apparently develops into G. ellisorae Cushman. Presumably
G. ellisorae Cushman has been overlooked in the Austin
because of confusion with its contemporary G. austinana
Cushman.
GAUDRYINA FAUJASI (Reuss)
Plate 2, figures 6a,b |
Textularia faujasi Reuss, Akad. Wiss;‘Wien., Math-naturwiss..
i K1., Proc., vol. 44, p. 320, pl. 3, figs. 9a,b,1862.
Gaudryina faujasi ZReuss). éushman, Cushman Lab. Foram. Re-
: search, Contr., vol. 8, p. 91, 1932; U. S. Geol.
Survey, Prof. Paper 206, p. 32, pl. 7, figs. lha,b, |
1946 (see this reference for synonymy to 1946).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 70, pl. 5, figs. 12a,b, 195k4.
| The species has been recorded from the Vincetown

#arl of New Jersey, the Brownstown marl of Arkansas, and

khe Taylor marl of Texas. It is uncommon in Austin strata.

L




25
GAUDRYINA JOBEAE n. sp.
Plate 2, figures 7-10

Test small and slender, early portion comprising
less than one-fourth the length, regularly triserial and
involving approximately four whorls, moderately tapering
and rather acutely pointed, tri-pyramidal with flat to
slightly concave faces and rounded'édges, later portion
biserial, compressed and occasionally somewhat twisted,
consisting of six to eight chambers, sides parallelj
chambers of early portion indistinct, those of later
portion approximately of equal thickness and height,but
definitely broader, producing a thimble-like shape, markedly
oblique to the long axis of the test; sutures indistinet in
early portion, in later portion distinct and depressed, at
an angle of forty-five degrees or more to ;ong axis; wall
arenaceous, composed of very fine‘quartz grains and much
calcareous cement, smoothly finished; aperture a very 1arge;
opening occupying virtually all of the apertural face, but
.separated slightly from the basal margin; length .50 mm. to
;.75 mm., breadth .22 mm. to .25 mm., thickness .15 mm. to
+20 mm, |

The peculiar, thimble-shaped, strongly oblique,

pniserially tending chambers and slight twisting of the
%1serial portion are the distinguishing characteristics of
%his species. It is somewhat similar to G. panoides

hiekenden;»but«it~15miarger—andmhaSWa—bettermdefined;-more“—
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regular, and less twisted biserial stage.

The species occurs in the Bonham formation.

The species is named for Mrs, Billye Irene Jobe,
micropaleontologist for the Humble 0il and Refining Company,
Tyler, Texas.

GAUDRYINA NoBRASCENSIS Loetterle
Plate 2, figures lla,b
Ggudryina nebrascensis Loetterle, lebraska Geol. Survey,

Bull., ser. 2, no. 12, p. 20, pl. 1, figs. 3a,b,
1937.

In these samples this species appears to be a
variety of G. austinana Cushman, into which the form

anparently develops. Occasiocnally de&elopment is sufficient

to justify identification as G. nebrascensis Loetterle, as

illustrated in Plate 2, figures 1lla,b.
Genus GAUDRYINGLLLA Plummer, 1931
GAUDRYINELLA BENTONENSIS (Carman)

Plate 2, Tigure 3

Spiroplectammina bentonensis Carman, Jour. Paleontology,
vol. 3, p. 311, pl. 34, figs. 8, 9, 1929.

Gaudryinella bentonensis (Carman)., Cushman, Cushman Lab.
Foram. Research, Contr., vol. 8, p. 96, 1932; U, S,
Geol. Survey, Prof. Paper 206, p. 33, pl. 7, figs.
15,616, 1946 (sce this reference for synonymy to
1946).

Frizze%l, Univ. Texas, Bureau scon. Geol.,, Rept. Inv.

no. 22, p. 70, pl. 5, figs. 1lha,b, 195l.

The species was originally described from the Benton
shale of Wyoming and has been recorded from strata of Austin

and Taylor age in Alabama, #Arkansas, and Texas. Although

occuring fairly often in Austin strata of Fannin and
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Collin Counties, this form was not found in the Austin of
Dallas County; consequently, doubt is cast on the reported
(but questioned) occurrence in the Eagle Ford of Dallas
County (Cushman, 1946, p. 33).
GAUDRYINELLA FREDERICKSONI n. sp.
Plate 2, figures 16-18

Test elongate,but stout, early portion triserial,
its three whorls comprising one-fifth or less of the total
1ength, weakly tri-pyramidal with convex faces, rounded
edges and obtuse apex, later portion biserial, occasionally
somewhat loosely so, cylindrical and expanding, final
portion irregularly uniserialj chambers of triserial portion
very obscure, those of intermediate and final portions
inflated, somewhat irregular in size and in rate of growth
in larger and better developed specimens; sutures of tri-
serial portion very-obscure, of adult stage distinct and
deeply depressed; wall arenaceous, composed of very fine
quartz grains and much calcareous cement, smoothly finished
except for occasional incrustations of larger quartz grains;1
terminal aperture large and circular; length .62 mm. to .87 |
@m., breadth .25 mm. to .37 mm., thickness .20 mm. to .30 mm.
r Several specimens of this distinctive species were
recovered approximately one hundred feet above the base of |

ﬁhe Gober chalk. Associated with them were such undeveloped

I
specimens as illustrated in Plate 2, figures l6a-c. These

éppear—toube_merelymlGSS—develepedrSpecimens—o£wthe_%ypemm—-

SRS R . —
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and, except for a more rounded triserial portion and a
smoother finish, are also similar to G. shuleri n. sp.
Consequently, it is suggested that G. fredericksoni n. sp;
is closely related to, if not derived from, G. shuleri n. sp{

Gaudryinella fredericksoni n. sp. is readily
distinguished from G. pseudoserrata Cushman, its nearest
affinity, by its lack of compression, its lack of markedly
lobulate periphery, and its smooth finish.

This species is named for Dr. E. A. Frederickson,
Professor of Paleontology, University of Oklahoma.

GAUDRYINELLA SHULERI n. sp.
Plate 2, figures 12-15

Test elcngate but stout, early portion triserial,
tri-pyramidal, faces generally flat, but occasionally
slightly convex or concave, edges rounded, apex somewhat
acute, later portion biserial, comprising approximately
one-half the length and including two or more pairs of
chambers, cylindrical to elliptical in transverse section,
expanding aperturally, with uniserial tendency, final |
portion uniserial, including one or two chambers and
éomprising one-fourth the length, cylindrical to elliptical f
in transverse section; chambers of triserial portion E
obscure, those of later and final portions increasing '
fegularly and gradually in size, inflated, equidimensionals

sutures of triserial portion obscure, those of biserial and
!

ﬁniserial_portionsudistinctﬁand_depressed;mmall_arenaceous,_ﬁ
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gradually in size; sutures of early portion obscure, those
of later and final portions distinect, depressed; wall
arenaceous, composed of very fine quartz grains and much
calcareous cement, varying from smoothly to rather roughly
finished; terminal aperture large and circular; length .55
rm., breadth .20 mm., thickness .18 mm.

This species is similar in size and general

appearance to Pseudoclavulina clavata (Cushman), but lacks

the greatly reduced biserial and extended uniserial stages
tynical of the microspheric form of that species. The
similarity suggests that P. clavata (Cushman) may be derived

from Gaudryinella sp., but P. clavata (Cushman) was not

found below the upper Austin, whereas G. sp. was not found
above the lower Austin.l The resulting gap in the ranges
of these species casts doubt upon their apparent relation.

This form is uncommon in the lower Austin of Dallas
County and is rare in the lower Austin elsewhere. It
appears to be new, but all except the illustrated specimen
are severely abraded, aﬂd determination of characteristics
is difficult. Accordingly, a new name will not be

assigned.

1The record of P. clavata (Cushman) from the "Ector"

of Grayson County (Cushman, 1946, p. 36) is gquestionable.
The fauna recorded for this locality is marked by several
specles whose first occurrence is manifestly much higher in
the section.
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Genus PSEUDOCLAVULINA Cushman, 1936
PSEUDOCLAVULINA CLAVATA (Cushman)
Plate 2, figure 20

Clavulina clavata Cushman, Am. Assoc. Petr. Geol., Bull.
vol. 10, p. 589, pl. 17, fig. 4, 1926.

Pseudoclavulina clavata (Cushman). Cushman, Cushman Lab.
Foram. Research, Spec. Publ. 7, p. 108, pl. 15,
figs. 1-13, 1937; U. S. Geol. Survey, Prof. Paper
1946 (see this reference for synonymy to 1946);
Maryland Dept. of Geology, Mines and Water Resources,
Bull. 2, p. 246, pl. 21, fig. 7, 1949. -

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 72, pl. 5, figs. 32, 33, 195k.

This distinctive species occurs in several horizons
of the Gober chalk, but in only the uppermost Austin chalk
of Collin and Dallas Counties. It has been widely recorded
from the Upper Cretaceous of the Gulf Coastal Plain of the
United States and from Mexico and Peru.

Genus PSEUDOGAUDRYINELLA Cushman, 1936
PSEUDOGAUDRYINELLA CAPITOSA (Cushman)
Plate 2, figure 21

Gaudryinella capitosa Cushman, Cushman Lab. Foram. Research,:
Contr., vol. 9, p. 52, pl. 5, figs. 8a-c, 1933. ‘
Pseudogaudryinella capitosa (Cushmans. Cushman, Cushman Lab.
Foram. Research, Spec. Publ. 7, p. 139, pl. 19, fig. -

12, 19373 U. S. Geol. Survey, Prof. Paper 206, p. 40,

pl. 10, figs. 15-19, 1946 (see this reference for
synonymy to 1946); Maryland Dept. of Geology, Mines

ang Water Resources, Bull. 2, p. 247, pl. 21, fig. 8,

: 1949. S
Pseudogaudryinella capitosa Cushman var. serrulata Cushman, |
| Cushman Lab. Foram. Research, Spec. Publ. 7, p. 140, |
pl. 19, figs. 13-16, 1937; U. S. Geol. Survey, Prof.
Paper 206, p. 40, pl. 10, figs. 20-23, 19u46 (see |
this reference for synonymy to 1946). '
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv. J
|

no. 22, p. 73, pl. 6, figs. 8a,b, 195k%. ]
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pseudogaudryinella capitosa (Cushman) var. capitosa (Cushman). :
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. .
Inv. no. 22, p. 73, pl. 6, figs. 7a,b, 1954, !
Pseudogaudryinelline Austin forms display such
variations in characteristics supposedly diagnostic that the
vriter discovers it Imfbssibleto differentiate between the

type P. capitosa (Cushman) and the variety P. capitosa

(Cushman) var. serrulata (Cushman). Consequently, the

writer considers the variety invalid and abandons it in this

report.

Pseudogaudryinella capitosa has been recorded from

strata of upper Austin and Tayldr age in Texas, Arkansas,
and Mississippi. This study reveals that it occurs in the
upper Bonham and the Gober formations of Fannin County, but
is restricted to the uppermost Austin chalk of Collin and

Dallas Counties.
Genus HETEROSTOMELLA Reuss, 1865
HETEROSTOMELLA AUSTINANA Cushman
Plate 2, figure 2k

Heterostomella austinana Cushman, Cushman Lab. Foram.
Research, Contr., vol. 9, p. 93, pl. 6, figs. 1-3,
1933; U. S. Geol. Survey, Prof. Paper 206, p. 41,
pl. 11, figs. 2-7, 1946 {see this reference for
synonymy to 1946)3; Maryland Dept of Geology, Mines
and Water Resources, Bull. 2, p. 247 (no illus- |
| tration), 1949. |
Heterostomella austiniana Cushman. Frizzell, Univ. Texas, !
j Bureau Econ. Geol., Rept. Inv. no. 22, p. 74, pl. 6,
| figs. 1l2a,b, 195k. |
' |
E This species has been recorded from Austin and lower!

?aYIOr strata of Texas. It is uncommon in the Austin. The
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record from the "Ector" of Grayson County is questionable
(see footnote 1, p. 30).
Family VALVULINIDAE
Genus ARENOBULIMINA Cushman, 1927
ARENOBULIMINA AMERICANA Cushman
Plate 2, figures 22a,b

Arenobulimina presli (Reuss). Cushman (not Bulimina preslii
Reuss), Jour. Paleontology, vol. 5, p. 303, pl. 34,
figs. 13a,b, 1931.

Arenobulimina americana Cushman, Cushman Lab. Foram.
Research, Spec. Publ. 6, p. 27, pl. 4, figs. 9a,b,
19363 U. S. Geol. Survey, Prof. Paper 206, p. 42,
pl. 12, figs. la,b, 1946 (see this reference for
synonymy to 19463; Cushman Lab. Foram. Research,
Contr., vol. 23, p. 7, pl. 2, fig. 9, 1947; Maryland
Dept. of Geology, Mines and Water Resources, Bull. 2,
p. 247, pl. 21, fig. 14, 1949,

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 7%, pl. 6, figs. 13a,b, 195k.

This species has been widely recorded from the
Upper Cretaceous (Senonian) of the Gulf Coastal Plain of
the United States and Mexico. It is fairly common in the |
Austin. . i ;
Genus MARSSONELLA Cushman, 1933 -
MARSSONELLA OXYCONA (Reuss) l
Piate 2, figure 23

Gaudryina oxycona Reuss, Akad. Wiss. Wien., Math.-naturwiss.
| Kl., Proc., vol. 40, p. 229, pl. 12, fig. 3, 1860. |
Marssonella oxycona (Reuss). Cushman, Cushman Lab. Foram. |
ﬁgggarch, Contr., vol. 9, p. 36, pl. 4, figs. 13a,b, .
Bandg, Jour. Paleontology, vol. 25, p. 492, pl. 72, figs.
a,b, 1951 (see this reference for synonymy to 1951).
Harris and Jobe, Microfauna of Basal Midway Outcrops
near Hope, Arkansas, p. 11, pl. 2, fig. 12, 1951.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv. _J
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no. 22, p. 79, pl. 6, figs. 17a,b, 1954.
This species has been widely recorded. from the
Lower Cretaceous to the Paleocene in Europe, North America,
and South America. It is fairly common in the Austin.
Genus DOROTHIA Plummer, 1931
DOROTHIA? ALEXANDERI Cushman
Plate 3, figures 1-3
Dorothia alexanderi Cushman, Cushman Lab. Foram. Research,
= spec. Publ. 6, p. 28, pl. 4, figs. 13a, b, 1936;
U. S. Geol. Survey, Prof. Paper 206, p. 45, pl. 12,
fiﬁé)ls’ 1946 (see this reference for synonymy to
19 .

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 75, pl. 6, figs. 18a,b, 195k,

This species was originally assigned to the genus
Dorothia Plummer. The writer has examined scores of
specimens of the species,but has never seen one displaying
four or more initial chambers. However, several specimens
clearly exhibit three initial chambers in the earliest
stagé of an acuminate, strongly triserial juvenile portion,
such as is typical of Gaudryina 4'Orbigny. Consequently,
the writer questions the assignment of this species to
Dorothia Plummer. |
| As Cushman notes (1946, p. 45), this species displayé
great variation in characteristics. In fact, the extremes |
of variation are sufficiently dissimilar that end members
Seem properly separable as two varieties. But it is so
difficult, when "running" a series of samples of a strati- |

éraphie~seet19nTmto—dete$mine—varietal~beundariesmoﬁba«givenA
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species, that the writer is reluctant to establish new
varieties. However, it has been observed that the large,
rugose, obese form, such as is illustrated in Plate 3,
figures 2, 3, is characteristic of the upper Austin group,
and especially of the chalkier beds therein.

Dorothia? alexanderi Cushman is one of the most
common Austin species. Its only record of occurrence
other than in the Austin is from the lowermost Taylor of
Williamson County, Texas.

DOROTHIA STEPHENSONI Cushman
Plate 3, figures k4a,b

Dorothia stephensoni Cushman, Cushman Lab. Foram. Research,

Spec. Publ. 6, p. 28, pl. 4, fig. 15, 1936; U. S.

Geol. Survey, Prof. Paper 206, p. 45, pl. 12, figs.

%8&6%7, 1946 (see this reference for synonymy to

Frizzell,.Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 76, pl. 6, fig. 23, 195k%.

Dorothia stephensoni occurs widely in the Upper
Cretaceous of the Gulf Coastal Plain, especially in Texas.
It occurs throughout the Austin section in Fannin County,
but is restricted to the middle and upper Austin of Dallas
and Collin Counties.

DOROTHIA? sp.
Plate 3, figures 5a-c

Test elongate but stout; early portion comprising

éneéfourth or less the total length, trochospiral, roundly

?onical and obtuse, initial whorl apparently (but not y

| , | —
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positively) quadriserial, followed by two or three triserial’
whorls, later ahd larger portion biserial, including three
or four pairs of chambers, slightly tapering to parallel;
chambers initially obscure,but rapidly becoming distinct,
increasing gradually in size and inflation, approximately
equidimensional; sutures initially obscure, rapidly
becoming distinct, gradually becoming more depressed,
horizontal to slightly oblique; wall essentially of cal-
careous cement, with some very fine quartz grains, smoothly
finished and polished; aperture large, broad and high,
extending from the base well into the somewhat flattehed
apertural face; length .57 mm., breadth .30 mm., thickness.
.25 mm.
This species most closely resembles Dorothia
conulué (Reuss) Cushman, but differs in possessing a better
developed biserial stage, a large, high aperture, and higher,
more inflated chambers. Perhaps because of its very small
size, the dorothian initial stage could not be observed
satisfactorily. Consequently, although apparently a new
Species, its generic status is questioﬁed and no specific
name will be assigned.
Family ORBITOLINIDAE
Genus POLYPHRAGMA Reuss, 1871
‘ POLYPHRAGMA sp.
? Plate 3, figures a,b

L. ... Cushman (1946, p. 51) has identified as Polyphragma —
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sp. some incomplete, uniserial, arenaceous forms from Austin,
Taylor, and Navarro strata of Texas. Fragmentary specimens
of this form are common in the Austin of Travis County but
are uncommon elsewhere.
Family LAGENIDAE
Genus LENTICULINA Lamarck, 1804
LENTICULINA KANSASENSIS Morrow?
Plate 3, figures 7a,b

Lenticulina kansasensis Morrow, Jour. Paleontology, vol. 8,
p. 189, pil. 30, figs. 23a,b, 193k.
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 56, pl.
18, figs. 15a5b, 1946 (see this reference for syn-

onymy to 1946
Specimens in the basal Austin appear conspecific
with the type species from Kansas, although they are poorly
preserved.
LENTICULINA MUNSTERI (Roemer)
Plate 3, figures 8-12

Robulina minsteri Roemer, Verstein. norddeutschen Oolithen-
gebirges, Nachtrag., p. 48, pl. 20, fig. 29, 1839.

Cristellaria miinsteri (Roemerg. Reuss, Akad. Wiss. Wien.,
Math.-naturwiss. K1., Proe., vol. 46, p. 77, pl. 9,
figs. 3, 4, 1863. 3

Robulus mHnsteri (Roemer). Cushman, Jour. Paleontology, vol.
6, p. 334, pl. 50, figs. 2a,b, 19323 U. S. Geol. !
Survey, Prof. Paper 206, p. 53, pl. 17, figs. 3-9,
1946 (see this reference for synonomz to 1946); U. S.
Geol. Survey, Prof. Paper 221-A, p. (no illus- |
tration), 1949.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept.

Inv. no. 22, p. 81, pl. 8, figs. 1-&, 195k.

Lenticulina minsteri (Roemer). Dam, Jour. Paleontology,

: Vol. 22, p. 176 (1ist), 1948.

|
The writer has been unable to detect a definite, {
A

i -
robuline,-keyhole aperture-on-specimens—from Austin-samples—
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and, accordingly, considers this species referable to the
genus Lenticulina Lamarck. Dam (1948, p. 176) has so

allocated»the species in a faunal 1l1list.

Lenticulina miinsteri (Roemer) has been recorded
from the Upper Cretaceous of Texas, Arkansas, Mississippi,
and Tennessee. It is rather common in middle and upper
Austin strata in the area of this report. It appears to
range throughout the Austin sequence in Travis County, the
type locality. |

Plate 3, figures 10-12, depict peculiar forms of
L. minsteri (Roemer) which have fewer and much reduced
initial chambers in the final whorl. These forms occur
with the normal form and may be simply abraded specimens,
although some display no definite signs of abrasion.

"LENTICULINA ROTULATA (Lamarck)"
Plate 3, figure 13

?Lenticulites rotulata Lamarck, Mus. Nat. d'Histoire
Naturelle, Ann., vol. 5, p. 188, 1804.
Cristellaria rotulata (Lamarck) 4'Orbigny, Soc. geol.
France, Mem., 1lst ser., vol. 4, p. 26, pl. 2,
figs. 16-18, 1840.
Carsey,6Univ. Texas, Bull. 2612, p. 39, pl. 6, fig. 2,
1926.
Plummer, Univ. Texas, Bull. 2644, p. 91, pl. 7, figs.
8a,b, 1927.
Lenticulina rotulata (Lamarck). Plummer, Univ. Texas, Bull.
3101, p. 142, pl. 11, figs. 20a,b, 1931.
Kline, Mississippi Geol. Survey, Bull. 53, p. 21, pl.
l, fig. )+’ 19)"'30
Cushman (in part), U. S. Geol., Survey, Prof. Paper 206,
' p. 56, pl. 19, figs. 1-5 (not figs. 6, 7; pl. 18,
) figs. 19a,b), 1946.
j Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
5 no. 22, p. 82, pl. 8, fig. 1%, 195h.




39
Lenticulina cf. rotulata (Lamarck). Cushman, U. S. Geol.
Survey, Prof. Paper 221-A, p. 4, pl, 2, fig. 8, 1949.
Harris and Jobe, Microfauna of Basal Midway Outcrops
near Hope, Arkansas, p. 18, pl. 3, fig. 12, 1951.
The very common Austin form assigned to this species
is close~coiled, but the radius of coiling expands in the
final whorl, and the chambers, consequently, increase in
height. This results in an apparent crowding of early
sutures of the final whorl. The sutures are raised in the
initial portion of the final whorl, but they decrease in
relief terminally and often become flush in the final
chamber. They Jjoin tangentially the large, well defined
umbo and are very slightly curved. Thé test varies somewhat
in thickness. The form is rather stout, occasionally
obese, but the fairly straight sutures cause it to appear
thinner in illustrations than in actuality. On well
preserved specimens the keel is broad, although most
specimens have preserved only a moderate keel. No keyhole
aperture was observed.
This is the form which Cushman (1946) identified
as L. rotulata (Lamarck), but which Bandy (1951, p. 493,
pl. 72, figs. 5Sa,b) placed in synonymy with Robulus pseudo-
culfratus Cole. Although resembling the latter, the Austin

species has raised sutures and taller chambers and, con-

SeQuently, a larger apertural face. Furthermore, it is i

Farely in Paleocene strata -- where it may not be indigenous | --

primarily a Cretaceous form, although it has been found
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while i, pseudocultratus Cole is an Locene type. Conse-

quently, the writer cannot confidently accept Bandy's

L.

assignment of this form and deems it judicious to maintain
the enrlier designation of Cushman and others as L. rotulata
(Lamarclc).
Genus ASTACOLUS Montfort, 1508
ASTACOLUS TA¥LORINSIS Plummer

Plate 3, figures lla-c

Cristellaria gibba d'Crbigny. Carsey (not of d'Orbigny),
Univ. Texas, Bull. 2612, ». 37, pl. 5, fig. L, 1926.

astacolus taylorensis Plummer, Univ. Texas, Bull. 3101, p.

j 143, pl. 11, fig. 16, o0l. 15, figs. &-11, 1931,

tobulus taylorensis (Plummer). Cushman, Cushman Lab. Foram.
iesearch, Contr., vol. 17, v. 57, pl. 15, fig. 5,
1cll; U. S. Geol. Survey, rrof. Paper 206, p. 53,
pl. 18, figs. 20a,b, 1916 (sce this reference for
synonymy to 19116). _

Frizzell, Univ. Texas, Burecau &con. Geol., ftept. 1Inv,

no. 22, p. 61, pl. 8, fiss. 1lla,b, 195k,

Inasmuch as this species displays characteristic
urcoiling and has no keyhole aperture, there is no apparent
reason for assigning it to the genus Robulus lontfort.
furthermore, Mrs. Plummer's original generic designation of
Astacolus Montfort has even recently been said to be

"available for tests which become evolute in the adult stage

and have an aperture of the Lenticulina-type" (Glaessner,
1945, ». 129).

Most records of this species involve strata of
lower Taylor age of Texas. There are a few accounts of 1ts

occurrence from upper Taylor beds of Texas and Arkansas and

from upver Taylor equivalents in Alabama. Several specimens
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were found in the single Sample 1 of station -2, which was
collected ton feet below the top of the Gober chalk in
Pannin County.
Genus RIMALINA Perebaskine, 1946
"RIMALINA" GOBERANA n. sp.
Plate 9, figures ba-c

Test marginuline, compressed initially but expanding
ranidly to subglobular terminal qhamber which composes
one-half to three~fourths the ftcst, initial portion
displaying slight, but definite, characteristics of coiling,
later portion rectilinea: and globular; four to five over-

lapping chambers, initially compressed, broad and uncoiling

in an arcuate series, rapidly becoming subglobular and recti-
linear; sutures faint, flush and sinusoldally curved,

bending aperturally at the dorsal margin and conversely at

the ventral marging surface smooth and vitreous; aperture

& slit parallel to the plane of coiling, with radiate margins,
height .50 rmm., breadth .30 mm., thickness .27 mm,

The nearest affinity to this species is Rimalina

pinatensis Perebaskine, which can be distinguished readlly

Irom "R." gobersna n. sp. by 1ts much greater devclooment of
— 4 A

the coiled stage, its medial ridges on the apertural face,
its evenly curved, aperturally convex sutures, and its
regularly expanding chambers.

In the erection of Rimalina Perebaskine, the author

made no mention of its relation to Rimulina d'Orbigny,
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which closely resembles and, because of its abbreviated
and general definition, includes the former. However,
d'Orbigny's genotype, BRimulina glabra d4'Orbigny, displayed
no definite sign of initial coiling, was essentially
dentaline, and was compared, in fact, with Dentalina
d'0rbigny. In addition it possessed a slit-like aperture,
located on the dorsal margin of the final chamber and
centered some distance from the apex of the test. No
menﬁion was made of the aperture being radiate, and there
was no indication of such character displayed by the
original illustrations. Consequently, the writer prefers
to assign the Austin form to the more fully described and
apparently more similar genus Rimalina Perebaskine.

This species was found at several localities in
the Gober chalk, but was confined to the uppermost Austin
of Collin and Dallas Counties. It is uncommon at all
localities.

The species is named for the Gober formation of
Fannin County, Téxas.

Genus SARACENARIA Defrance, 1824
SARACENARIA TRIANGULARIS (d'Orbigny)
Plate 3, figures 19a-c
Cristellaria triangularis 4'Orbigny, Soc. g€ol. France, Mém.;
h_—ﬁ?sm p. 27, pl. 2, figs. 21, 22, 1840.
Saracenaria triangularis (d'Orbigny). Cushman and Church,
California Acad. Sci., Proc., 4th ser., vol. 18,

p. 505, pl. 37, figs. 13, 1%, 1929.
Bandy, Jour. Paleoﬁtology, vol. 25, p. H94{ P}f,?giww ]
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gggiéﬁ%?’,b, 1951 (see this reference for synonymy
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 83, pl. 8, figs. 28a,b, 195k,

This species has been widely recorded from the
Upper Cretaceous. It is uncommon in a number of samples
from the middle and upper Austin.

Genus PLANULARIA Defrance, 182k
PLANULARIA COLLINENSIS n. sp.
Plate 3, figures 15-18

Test initially planispiral, becoming evolute and
compressed, strongly umbonate, periphery acute and carinates
chambers numerous, ten to twelve in final whorl; sutures
flush with surface of test, strongly limbate, straight and
tangential, umbo large, very prominent and limbate; entire
test quite glassy; aperture radiate at the peripheral anglej;
height .52 mm., breadth .32 mm., thickness .18 mm.

Plate 3, figures 15, 16, display the planispiral
type from which this species develops and which may be
the megalospheric stage. These are similar to Robulus

sternalis Berthelin, from the Lower Cretaceous, but the

Austin form bears a less prominent keel, smaller umbones,
and more chambers per whorl.
Planularia collinensis n. sp. is apparently
restricted to middle Austin strata, where it is uncommon.
| The specific name is derived from Collin County, i

a
Texas. J

| — U U
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PLANULARTA PLAVOTRCCHIFORMIS Hussey and Mclfulty
Plate l., figures 2a,b

vlanularia planotrochiformis Hussey and licliulty, Jour.
Paleontology, vol. 2, p. LL72, figs. 1-9, 1950.

A single specimen of this svecies was found in
Sample 1 of station F-1) from the middle Gober of Iannin
County. The species was reported originally from the
davarro,
PLANULARTA UMBONATA Loetterle
Plate l, figures la,b

lanularia umbonata Loetterle, Nebraska Yeol. Survey, 2nd
ser., Sull. 12, p. 23, vl. 2, figs. 2a,b, 1937.

This swecies was described originally from the
Kiobrara challk, where it is uncommon. It occurs fairly
frequently in lower Aucstin strata of Pallas and Collin
Counties, but was found in only the lowermost Bonham of
Yarnin County.

Genus MARGINULINOPSIS Silvestri, 190L
MARGINULINOPSIS STxPHENSONI (Cushman)
Plate L, figures 3a,b
Harpinulina stephensoni Cushman, Cushman Lab. Foram. KHe-

search, Contr., vol. 13, p. 93, pl. 13, figs. 10,

11, 1937; U. S, Geol. Survey, Ffrof. Paper 206, p.

59, pl. 20, figs. 25, 26, 1946 (see this reference

for synonymy to 19L6).

Prizzell, Univ. Texas, Bureau icon., Geol., Eept. Inv.
no. 22, p. 8%, pl. 9, figure 18, 195L.

The variably developed, but conspicuous coiled, stage

07 this form necessitates its transference from Marginulina

' Oroigny to Marginulinopsis Silvestri.
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Most records of this species are of specimens from
Taylor strata of Texas. In addition, the species has been
reported from the Marlbrook marl of Arkansas, the Ripley
formation of Tennessee, and uppermost Austin strata of
Dallas County, Texas. It was found at one locality in the
Bonham and throughout the Gober formation of Fannin County.

Genus MARGINULINA 4'Orbigny, 1826
MARGINULINA AUSTINANA Cushman
Plate 4, figures 4, 5
Marginulina austinana Cushman, Cushman Lab. Foram. Research,

COntI'. [ VOIQ 13’ p. 92’ plo 13’ figS. 1-)"', 1937;

U. S. Geol. Survey, Prof. Paper 206, p. 59, pl. 20,
Marginulina austiniana Cushman var. austiniana Cushman.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

Plate 4, figures 5a,b, illustrate the planispiral
type of this species. It is considered to be the megalo-
spheric stage and was found to be most common in samples
from Fannin County.

The record of this species confines it to strata
of Austin age in Texas. It occurs throughout the Austin
in Fannin County, but was not found in the lower Austin
of Collin and Dallas Counties.

MARGINULINA BULLATA Reuss i
| Plate 4, figures 12a,b
Marginuliga bullata Reuss, Verstein. b8hm. Kreideformation, |
| Bandy, Jour. Paleontology, vol. 25, p. 498, pl. 72, |

! figs. 13a,b, 1951 (see this reference for synonymy _J
e £0.1951) . o R o




46
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 84, pl. 8, figs. 34-36, 195%.

This species is distinguished by its peculiar,
bulbous, terminal chambers_and cylindrical, apertural neck.
It has been recorded from the Upper Cretaceous of Europe and'
the North American Gulf Coastal Plain, but it has not been
reported heretofore from the Austin. It is very uncommon in;
the Gober chalk of Fannin County and in the uppermost Austin
of Collin and Dallas Counties. |

MARGINULINA CRETACEA Cushman

Marginulina intermedia (Philippi). Cushman (not Planularia
intermedia Philippi), Jour. Paleontology, vol.
p. 334, pl. 50, figs. 4a,b, 1932.

Marginulina cretacea Cushman, Cushman Lab. Foram. Research,
Contr., vol. 13, p. 9%, pl. 13, figs. 12-15, 19373
U. S. Geol. Survey, Prof. Paper 206, p. 61, pl. 21,
figs. 16-20, 39, 1946 (see this reference for syn-
onymy to 1946); Maryland Dept. of Geology, Mines
and Water Resources, Bull. 2, p. 250, pl. 21, fig.
22, 1949.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv. !

no. 22, p. 84, pl. 8, figs. 37-39, 1954, 4

There are numerous reports of this species from the |
Taylor and one from the Navarro. It has not been reported % §
previously from Austin strata. It was found in only the
uppermost Gober chalk of Fannin County, where it is
ﬁncommon.

MARGINULINA CURVATURA Cushman?
| Plate 4, figures 9a,b |
Mﬂ;glggl;gg curvatura Cushman, Cushman Lab. Foram. Research,%
s Contr., vol. 14, p. 3%, pl. 5, figs. 13, 14, 1938. ‘
|

i Cushman and Todd, Cushman Lab. Foram. Research, Contr.,
’ vol. 19, p. 56, pl. 10, fig. 3, 1943.
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Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 63,

pl. 22, figs. 11-1%, 1946; U. S. Geol. Survey, Prof.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 84, pl. 8, figs. 40, 41, 195k4.

Occasional specimens from the Gober of Fannin County"
and the uppermost Austin of Collin County are provisionally
assigned to this species. They do not display the strong
curvature exhibited by some representatives of the species,
but do resemble the slightly curved holotype. Previous
records of the species have confined it to Navarro strata.

MARGINULINA DIRECTA Cushman
Plate 4, figure 6
Marginulina austinana Cushman var. directa Cushman, Cushman
Lab., Foram. Research, Contr., vol. 13, p. 93, pl.
13, fig50 5"8’ 1937. '
Cushman. Bandy, Jour. Paleontology, vol.

25, p. 498, pl. 73, figs. la,b, 1951 (see this

reference for synonymy to 19513.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 8%, pl. 8, figs. 42,43, 19%4.

There are numerous records of occurrences of this
species from Austin and lower Taylor strata of Texas. It wa$
found to be common in Dallas County, uncommon to rare in
Collin County, and missing in Fannin County, although it
has been recorded from single localities in the Bonham and
the Gober of Fannin County. Its distribution appears
éomplementary to that of M. austinana Cushman, which 1is

nost common in Fannin County and decreases southwardly.
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MARGINULINA INCONSTANTIA Cushman
Plate 4, figures 7a,b

Marginuiina inconstantia Cushman, Cushman Lab. Foram.
Research, Contr., vol. 1%, p. 33, pl. 5, figs. 4-9,
19383 U. S. Geol. SurveKé Prof. Paper 206, p. 59,
pl. 20, figs. 18-23, 1946.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 8%, pl. 8, fig. 46, 1954.

This species has been reported from only three |
localities in the lowermost Taylor strata of Dallas County.
It is uncommon in Austin strata, occurring at a few
localities in the Gober chalk of Fannin County and at one
locality in the uppermost Austin chalk of Collin County.

MARGINULINA PSEUDOMARCKI Cushman
Plate %, figures 8a,b

Marginulina pseudomarcki Cushman, Cushman Lab. Foram.
Research, Contr., vol. 13, p. 9%, pl. 13, figs.
19, 20, 19373 U. S. Geol. SurveKé Prof. Paper 206,
p. 60, pl. 20, figs. 27, 28, 1946.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 85, pl. 9, fig. 20, 195k.

This species is known only from its type locality
in the upper Taylor of Travis County, Texas. Uncommon but
very good specimens were found at several horizons in the
upper Austin of Dallas County.

MARGINULINA TEXASENSIS Cushman
Plate 4, figures 10, 11

Marginulina elongata d'Orbigny. Cushman (not of d'Orbigny), |
‘ Jour. Paleontology, vol. 5, p. 304, pl. 35, figs. |
6a,b, 1931. e
Marginulina modesta Reuss. Cushman and Jarvis (not of Reuss),
| U. S, Nat. Mus., Proc., vol. 80, art. 1k, p.-26,

| pl. 8, figs. 6a,b, 1932. _“J
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Marginulina texana Cushman, Cushman Lab. Foram. Research,
Contr., vol. 13, p. 95, pl. 14, figs. 1-4, 1937.
Marginulina texasensis Cushman, Cushman Lab. Foram. Research,
Contr., vol. 1%, p. 95, 1938; U. S. Geol. Survey,
Prof. Paper 206, p. 61, pl. 21, figs. 21-29, 38, 4O,
1946 (see this reference for synonymy to 1946).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 86, pl. 9, figs. 24, 25, 195k4.

This species has been recorded from Taylor and

Navarro strata of Texas, Arkansas, and Mississippi. It is
very uncommon in the Austin, a few specimens occurring in
a locality from the upper Gober of Fannin County and
another from the uppermost Austin of Dallas County.

Genus DENTALINA 4'Orbigny, 1826

"DENTALINA ACULEATA d4'Orbigny"

Plate 4, figure 13

?Nodosaria (Dentalina) aculeata d'Orbigny, Soc. géol. France,
Mgﬁé’ 1st ser., vol. %, p. 13, pl. 1, figs. 2, 3,
l L]

Lagena incidenta Carsey, Univ. Texas, Bull. 2612, p. 30,
pl. b, fig. 12, 1926.

Dentalina aculeata 4'Orbigny. Cushman, Jour. Paleontology,
vol. 6, p. 335, pl. 50, fig. 7, 1932; Cushman Lab.
Foram. Research, Contr., vol. 20, p. 6, pl. 2, fig.
11, 1944; U. S. Geol. Survey, Prof. Paper 206, p. 67
(in parts, pl. 26, fig. 17 (not fig. 18), l9hé; |
Maryland Dept. of Geology, Mines and Water Resources,
Bull. 2, p. 251, pl. 22, fig. 8, 1949.

Bandy, Jogr. P§leontology, vol. 25, p. 499, pl. 73, '

fig. 1951. |

Dentalina aculéata (?) (4'Orbigny). Kline, Mississippi State:

‘ Geol. Survey, Bull. 53, p. 23, pl. 2, fig. 1, 1943. |

Bamulina aculeata (d‘Orbigny) Wright. Cushman (not of Wright),

f Cushman Lab. Foram. Research, Contr., vol. 23, p. 13,
pl. 4, figs. 4-8, 19h47.

Dentalina aculeata (d'Orbigny)? Frizzell, Univ. Texas, |

| Bureau Econ. Geol., Rept. Inv. no. 22, p. 86, pl. 9,
fig. 27, 195k4. |

Fragmentary specimens with a densely rugose, oval

|

]
|
: !
éhambermanduopposed,ﬁstoleniiercusmextensionsnhave - |

i
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frequently been assigned to d'Orbigny's species. This
form is fairly common in Austin strata.
DENTALINA ALBRITTONI n. sp.
Plate %, figures 15a,b

Test elongate, tapering, arcuate; chambers seven
to nine, distinect, rapidly enlarging, more so in height than
in breadth; sutures distinct, oblique, inclined toward
concave archj aperture attenuate, possibly radiate,
terminal, but offsét toward convex side of arch; length
.55 mm., thickness .09 mm.

This species is characterized by its attenuate
aperture, offset toward convex arch of test, iﬁs oblique
sutures inclined toward concave arch of test, its lack of
definite initial coiling, and its slender outline.

Curiously, some forms described under the genus
Cristellaria Lamarck closely resemble the new species, for
example, C. luna Karrer. However this closest affinity can
be distinguished from D. albrittoni n. sp. by its more
arcuate form, more tapering initial portion, and more
numerous chambers.

Dentalina albrittoni n. sp. is confined to the
Bonham formation of Fannin County.

This species is named for Dr. C. C. Albritton, Jr.,
Dean of the College of Arts and Sciences, Southern

lethodist University.
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DENTALINA ALTERWATA (Jones)
flate L, figure 1l

Todosaria zipvei ileuss var. alternata Jones, in wWright,
Belfast Nat. I"ield Club, Proc., 1884-05, App. 9,
v. 330, pl. 27, fig. 10, 1886.

liodosaria alternata Carsey (as a new species, synonym and
homonym), Univ. Texas, Bull., 2612, p. 35, pl. U,
rig. 7, 1926. |

odosaria intercostata Reuss. Cushman (ot of feuss), Tenn
essee Div., Geol., Bull. 41, p. 31, pl. L, figs.
1, 2, 1931.

Iiodosaria affinis ieuss. Cushman (in »nart) (not of ieuss)
Jour. Paleontology, vol. 5, p. 305, pl. 35, fig. 2
(not rigs. 3-5), 1931. ‘

Dentalina alternata (Jones). Plummer, Univ. Texas, Bull.
3101, p. 183, pl. 11, fig. 7, 1931.

Cushman, U. S. Geol. Survey, Prof. Paper 206, ». 6l,

vl, 22, fims. 29-33, 1946 (see this reference for
additional synonymy to 1946); Marylané LDept., of
Geology, IMines and water Hesources, Bull. 2, p. 250,

&5 9
»l, 22, fig. 3, 194¢.
Harris and Jobe, licrofauna of Basel Midway Outcrops
near Hope, Arkansas, o. 20, pl. L4, fig. 5, 1951.
Dentalina pinnigera Sandige, Jour. Paleontology, vol. 6, p.
] 27, »1. L2, figs. 11, 12, 1932.
Yentalina? alternata (Jones). ¥rizzell, Univ. Texas, Bureau
mcon, Geol., liept. Inv. no. 22, pn. ¢6, »nl. 9,
figs. 286, 2%, 195l.

This species has been recorded frequently from the
Gulf Coastal Plain from strata ranging from the upper Austin
to the Paleocene, It occurs uncommonly in the Gober chalk
of Fannin County and in a single sample from the uppermost
austin of Collin County. |

DENTALINA DALICATULA Cushman
Plate l, figure 16

Yodosaria oblicua (Linné). Carsey (not of Linné), Univ.
) Texas, Bull. 2612, p. 35, pl. 2, fig. 6,/1926..
Dentalina oblicua (Linné). Plummer (not of Linné), Univ.

) Texas, Bull. 3101, p. 153, pl. 11, fig. 6, 1931.
Dentalina delicatula Cushman, Cushman Lab. Foram. Research,
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Contr., vol. 14, p. 40, pl. 6, figs. 19, 20, 1938;
U. s. Geol. Survey, Prof. Papér 206, p.’70,’p1.32%, ‘
figs. 1-6, 1946 (see this reference for additional
synonymy to 1946).

Kline, Mississipﬁi State Geol. Survey, Bull. 53, p. 2k,
pl. 2, fig. L, 1943.

Harris and Jobe, Microfauna of Basal Midway Outcrops
near Hope, Arkansas, p. 21, pl. &, fig. 10, 1951.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 88, pl. 9, figs. 46, 47, 195k,

This species has been recorded from the Navarro and
the Paleocene. It occurs rather frequently in the Bonham
and Gober of Fannin County, but at a single locality in the
uppermost Austin of Collin County, and is missing in Dallas
County.

DENTALINA GRACILIS 4'Orbigny
Plate 4, figure 17
Nodosaria (Dentalina) gracilis 4'Orbigny, Soc. géol. France,T

Mém., 1st ser., vol. &%, p. 14, pl. 1, fig. 5, 1840. |
Dentalina gracilis 4'Orbigny. Cushman, U. S. Geol. Survey,

(see this reference for synonymy to 1946); U. S.

Geol. Survey, Prof. Paper 221-4, p. 5, pl. 2, fig.

18, 1949; Maryland Dept. of Geology, Mines and Water

Resources, Bull. 2, p. 250, pl. 22, fig. 5, 1949. |
Dentalina gracilis (d'Orbigny). Frizzell, Univ. Texas,

Bureau Econ. Geol., Rept. Inv. no. 22, p. 88,

pl. 9, figs. 49, 50, 1954.

This species is common in Upper Cretaceous
(Senonian) strata of the Gulf Coastal Plain. It is common |
throughout the Austin.
| DENTALINA NIOBRARENSIS Loetterle?

Plate 4%, figure 18

Dentalina niobrarensis Loetterle, Nebraska Geol. Survey, .
| Bull. 12, 2nd ser., p. 2%, pl. 2, fig. 3, 1937. |

im“w““__Ihis_speciesﬂhas;beenmrecordedﬂonly from the - J
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Niobrara chalk. Austin samples contain a few specimens
apparently assignable to this species, although somewhat
similar forms from the formation have been identified as
Dentalina lorneiana d'Orbigny (Cushman, 1946, p. 66, pl. 23,
figs. 7-11). |
DENTALINA STEPHENSONI (Cushman)
Plate 4, figure 19
Ellipsonodosaria stephensoni Cushman, Cushman Lab. Foram.

Research, Contr., vol. 12, p. 52, pl. 9, figs.

10-15, 1936.

Frizzell, Univ. Texas, Bureau Econ. Geol., Reﬁt. Inv.
Dentalina stephensoni Cushmans. Bandy, Jour. Paleontology,
vol. 25, p. 501, pl. 734 figs. 10, 11, 1951 (see

this reference for synonymy to 1951).

Bandy (1951, p. 501) reports a radiate aperture on
this species,.thus allocating it to the genus Dentalina
d'0rbigny.

This species has an extensive record of occurrence
in Taylor and Navarro strata,but has not been reported
previously from Austin strata of Texas. It is very
uncommon in the formation.

Genus NODOSARIA Lamarck, 1812

NODOSARIA ALTERNISTRIATA Morrow

Plate 4, figure 21

odosaria alternistriata Morrow, Jour. Paleontology, vol. |
: 8, p. 190, pl. 29, figs. la,b, 193k.

a Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 71, |
! pl. 26, figs. 3, 4, 19ke.

I
)

i This species was described originally from the ﬂJ
N-5'1-0111‘»3-I!a—mcklalk.__u_I_i:.,j. s_uncommon in Austin strata.
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NODOSARIA FUSULA Reuss
Plate 4, figure 22

Nodosaria fusula Reuss, Palaeontographica, vol. 20, pt. 2
= p. B2, pl. 2(20), fig. 9, 1874, ’ ’
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 71,
pl. 26, fig. 5, 1946 (see this reference for syn-
onymy to 1946); Maryland Dept. of Geology, Mines
and Water Resources, Bull. 2, p. 252, pl. 22, fig.
20, 1949.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 90, pl. 10, fig. 15, 1954.

This species has been recorded from Austin and
Taylor strata. It is uncommon in the Austin.
NODOSARIA SEPTEMCOSTATA Geinitz
Plate 4, figure 20

Nodosaria septemcostata Geinitz, Charakteristik der Schich-
ten und Petrefacten des slchsisch-b8hmischen Kreide- .
gebirges, Leipzig, Deutschland, Arnold, Heft 3, :
p. 69, pl. 17, fig. 20, 1842.

Bandy, Jour. Paleontology, vol. 25, p. 502, pl. 73,
figs.sl?a,b, 1951 (see this reference for synonymy
to 1951). .

Nodosaria affinis Reuss. Frizzell, Univ. Texas, Bureau Econ.
Geol., Rept. Inv. no. 22, p. 89, pl. 10, figs. '

3-7, l95’+o ;

For many years this species has been identified as

N. affinis Reuss. However, Bandy (1951, p. 502) has
recently presented evidence that the species should be
designated N. septemcostata Geinitz.
| The species occurs widely in post-Eagle Ford strata
of the Upper Cretaceous. It is common in the Austih.

Genus CHRYSALOGONIUM Schubert, 1907
! . CHRYSALOGONIUM TEXANUM Cushman

i

1
|
| Plate 5, figures 1, 2 wj

Chf&salogonium texanum Cushman, Cushman Lab. Foram. Research,
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Contr., vol., 12, p. 55, pl. 9, figs. 2%, 25, 1936;
U. S. Geol. Survey, Prof. Paper 206, p. 75, pl. 27,
figs. 14, 15, 1946,

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 92, pl. 10, figs. 40, 41, 195%4,

This species has been recorded from Taylor and
upper Austin strata. It occurs throughout the Austin and
is especially common in Fannin County.

Genus PSEUDOGLANDULINA Cushman, 1929
PSEUDOGLANDULINA LAGENOIDES (Olszewski)
Plate 5, figure 4

Glandulina lagenoides Olszewski, Sprawozd. Kom. Fizyj. Akad.
Ugi;j., Krakowie, vol. 9, p. 107, pl. 1, fig. 6,
13875.

Nodosaria laevigata Nilsson. Carsey (not of Nilsson), Univ.
Texas, Bull. 2612, p. 32, pl. %, fig. 13, 1926.

Pseudoglandulina sp. Plummer, Univ. Texas, Bull. 3101, p.
158, pl. 10, fig. 16, 17, 1931.

Pseudoglandulina lagenoides %Olszewski). Cushman and Hedberg,
Cushman Lab. Foram. Research, Contr., vol. 17, p. 89,
pl. 21, fig. 3%, 1941.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 76,
pl. 27, fig. 29, 1946 (see this reference for syn-
onymy to 1946)s U. S. Geol. Survey, Prof. Paper
221-A, p. 5, pl. 2, fig. 22, 1949; Maryland Dept. of
Geology, Mines and Water Resources, Bull. 2, p. 253,
pl. 22, fig. 17, 1949.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 92, pl. 10, fig. 28, 195k%.

Glandulina cf. lagenoides Olszewski. Bandy, Jour. Paleon-
tology, vol. 25, p. 499, pl. 73, figs. 3a,b, 1951.

This species has been reported previously only from
upper Taylor and Navarro strata. It is uncommon in Austin
strata.

PSEUDOGLANDULINA MANIFESTA (Reuss)
Plate 5, figure 5

Glandulina manifesta Reuss, Haidinger's naturwiss. Abh., i
.. .. vol. %, pt. l, p..22, pl. 1, fig. %4, 1851.. . .|
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Nodosaria manifesta (Reuss). Cushman, Am. Assoc. Petr.
ggg%., Bull., vol. 10, p. 59%, pl. 18, fig. 8,
Nodosaria larva Carsey, Univ. Texas, Bull. 2612, p. 31,
~ pl. 2, fig. 2, 1926.
Nodosaria radicula (Linne). Plummer (not of Linné), Univ.
Texas, Bull. 2644+, p. 77, pl. 4, fig. 9, 1927.
Nodosaria humilis Roemer. Cushman (not of Roemer), Tennes-
i§§1niv' Geol., Bull. 41, p. 32, pl. 4, fig. 5,
Pseudoglandulina manifesta (Reuss). Cushman, Cushman Lab.
Foram. Research, Contr., vol. 16, p. 60, pl. 11,
fig. 1, 1940. |
Toulmin, Jour. Paleontology, vol. 15, p. 590, pl. 79,.
fig . 32 9 19)+'l .
Kline, Mississippi State Geol. Survey, Bull. 53, p.
30, pl. 2, fig. 12, 1943,
Cushman and Todd, Cushman Lab. Foram. Research, Contr.,
vol. 22, p. 53, pl. 9, figs. 6-9, 1946,
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 76,
pl. 27, figs. 20-26, 1946 (see this reference for
additional synonymy to 1946)3; U. S. Geol. Survey,
Prof. Paper 221-A, p. 5, pl. 2, fig. 21, 1949; Mary-
land Dept. of Geology, Mines and Water Resources,
Bull. 2, p. 253, pl. 22, fig. 18, 1949; U. S. Geol.
iggvey, Prof. Paper 232, p. 25, pl. 7, figs. 16, 17,
l [ ]
Harris and Jobe, Microfauna of Basal Midway Outcrops |
near Hope, &rkansas, p. 25, pl. 5, figs. 1, 2, 1951.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 92, pl. 10, figs. 29-31, 195kL.

This species is widely distributed in American

equivalents of the Senonian and has been recorded from the
Paleocene. Although a minor constituent of faunules, it
éccurs throughout the Austin.

Genus LINGULINA 4'Orbigny, 1826

LINGULINA TAYLORANA Cushman?

| Plate 5, figures 3a,b
ngggligg taylorana Cushman, Cushman Lab. Foram. Research,
| Contr., vol. 1%, p. 43, pl. 7, fig. 9, 1938; U. S.

j Geol. Survey, Prof. Paper 206, p. 77, pl. 27, fig.
‘ 37, 1946,
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Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 93, pl. 10, fig. 45, 195k,

This species is known only from its type locality in
lower Taylor strata of Lamar County, Texas. A single frag-
mentary specimen referable to the species was found in
Sample BC-20 from the upper Bonham of Fannin County.

Genus VAGINULINA 4'Orbigny, 1826
VAGINULINA sp. aff. V., CRETACEA Plummer
Plate 5, figures 10-12
Vaginulina gracilis Plummer var. cretacea Plummer, Univ.

Texas, Bull. 2644, p. 172, pl. 2, fig. 8, 1927.
Vaginulina cretacea Plummer. Cushman, Geol. Soc. America

Bull., vol. 47, p. 417, pl. 1, fig. 5, 1936.

Basal Ector strata of Fannin County contain a
few severely abraded vaginuline specimens of uncertain
affinity. All are characterized by raised sutures and
broad chambers.

The specimen illustrated in Plate 5, figure 10, is
more similar to that of figure 11 than is readily apparent
from the illustrations. It has similar curvature,
compression, chamber shape, and sutural characteristics, but
it is more than twice the size of the specimen illustrated
in figure 11. The specimen of figure 11 is also quite
similar to that of figure 12, except for its curved dorsal
outline and smaller proloculus. u

The specimen of figure 10 displays the general

characteristics of Vaginulina cretacea Plummer and is

tentatively assigned to that speeies, although the previous -
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record of V. cretacea Plummer has confined it to Navarro
strata. Because of their stratigraphic association, the
somewhat similar specimens illustrated in figures 11 and
12 also are assigned tentatively to V. cretacea Plummer.
VAGINULINA sp. cf. V. SILICULA (Plummer)
Plate 5, figures 13a,b

Hemicristellaria silicula Plummer, Univ. Texas, Bull. 3101,
p. 148, pl. 10, figs. 8, 9, 1931.

Three specimens similar to this species were found
in Sample FC-16 from the middle Bonham formation of Fannin
County. Although smaller and lacking the typical concave
dorsal outline of V. silicula (Plummer), these specimens
display a stout initial spine, a definite though reduced
initial coil, centrally raised sutures and a highly vitreous;
test. Accordingly, they are pro&isionally assigned to
Plummer's species.

VAGINULINA sp.
Plate 5, figures 6-9

A few somewhat variable, simple vaginuline
specimens were recovered from a locality in the middle
Austin of Collin County and another in the middle Bonham
of Fannin County. The scarcity and simplicity of the form
do not permit identification. They are similar to
specimens from the upper Taylor that have been listed by
Cushman (1946, p. 64, pl. 22, figs. 25-27) as Marginulina

5%;51\§%° N ‘ 3 o ]
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Genus CITHARINA d'Orbigny, "i83"9’ o
CITHARINA TEXANA (Cushman)
Plate 5, figure 22
Vaginulina texana Cushman, Cushman Lab. Foram. Research,
Contr., vol. 6, p. 30, pl. 4, figs. 2, 3, 1930;
U. 8. Geol. Survey, Prof. Paper 206, p. 77, pl. 28,
figs. 7-22, 1946 (see this reference for synonymy
to 1946).
Vaginulina regina Plummer, Univ. Texas, Bull. 3101, p. 162,
pl. 10, figs. 22a,b, 1931.
Citharina texana (Cushmans. Frizzell, Univ. Texas, Bureau
' Econ. Geol., Rept. Inv. no. 22, p. 95, pl. 11,
Citharina texana (Cushman) is the most diagnostiec
of Austin species. It may be recognized readily by its
elongate, compressed, and heavily costate test with grad-
ually tapering to parallel sides. The megalospheric form
is much smaller in size and displays a more prominent
proloculus with a slight initial spine.
It is restricted to the Austin and thus may be
employed as a guide fossil for Austin strata.
Genus PALMULA Lea, 1833
PALMULA CAMPBELLI n. sp.
Plate 5, figures 14-17
Palmula cushmani (Morrow). Cushman (not of Morrow), U. S.

Geol. Survey, Prof. Paper 206, p. 82, pl. 32, fig.
16, 1946. i

Microspheric form elliptical in plan view and
highly compressed; early portion incompletely coiled,

including four to seven chambers, later portion uniserial

Yith chevron-shaped chambers; chambers of coiled portion

e e end
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increasing regularly in breadth, those of uniserial portion
extending backward on each side and tending to envelop the
coiled portion, thus producing the elliptical shape; suturesv
of the coiled portion raised, straight, those of the uncoiled
portion flush with surface, limbate, and convex peripherally;
proloculus may be ornamented by suture-like plate and/or a
small bossj; aperture terminal, with a short, stout neck;
height up to 1.40 mm., breadth up to 1.00 mm., thickness
up to .20 mm. .

Megalospheric form elliptical in plan view and
highly compressed; early portion with large bulbous pro-
loculus, succeeded by a few chambers displaying slight
indication of coiling, later portion uniserial with chevron—l
shaped chambers tending to envelop the initial portion, |
thus producing the elliptical shape; initial several sutures:
very slightly raised, the remainder flush to slightly :
depressed; surface smooth except for basal few slightly ‘
raised sutures; height 1.50 to 2.00 mm., breadth approximateiy
1.35 mm., thickness .15 to .20 mm. ‘

Except for the initial portion, microspheric and
megalospheric forms are very similar. They occur together
in basal Austin strata throughout the area of this report.
§ome megalospheric specimens display slightly flabelline
Fhambers immediately succeeding the proloculus, whereas g
gthers possess symmetrical frondicularian chambers succeediné

the- proloculusy;—suggesting-the possibility-of -trimerphism. —
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The microspheric form is similar to Palmula lim-
pata Loeblich and Tappan, from which it may be derived;
but it has one or no ornamental bosses, has flush sutures
in the uniserial portion, and is more elliptical in shape.

The megalospheric form is similar to Palmula
cushmani (Morrow) and has been so identified incorrectly
(Cushman, 1946, p. 82, pl. 32, fig. 16). It may be
distinguished from Morrow's species by its more enveloped,
less flabelline initial chambers, its slightly raised
early sutures, and its lack of low, rounded elevations at
the apex of sutures.

This species is named for Carlyle B. Campbell of
Knoxville, Iowa, designer of the Campbell sample washer,
to whom the writer is deeply indebted for washing the
hundreds of samples considered in this report.

PALMULA CUSHMANI (Morrow)?
Plate 5, figures 18-21

Flabellina cushmani Morrow, Jour. Paleontology, vol. 8, p.
19%, pl. 29, fig. 25, 193k4.

A few samples from the lower Austin contain
occasional specimens that may be assigned to Morrow's specie%.
One of these, illustrated in Plate 5, figure 21, is small,
but well preserved. The sutures are flush throughout;
@here is a small, very low, rounded elevation at the apex
éf some sutures, and the initial chambers display definite

|
i
|
indications of coiling. Plate 5, figures 18-20 depict |

!
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additional forms which are, however, severely abraded,
and the sutures are elevated in relief as a result of
etching of the chamber faces.

If these prove to be P. cushmani (Morrow), the
writer agrees with Cushman (1946, p. 82) that P. cushmani
(Morrow) is the progenitor of P. suturalis (Cushman).

PALMULA PILULATA Cushman
Plate 6, figure 1

Palmula pilulata Cushman, Cushman Lab. Foram. Research,
Contr., vol. 1%, p. 37, pl. 6, fig. 2, 19385 U. S.
Geol. Survey, Prof. Paper 206, p. 84, pl. 32, figs.
18-21, 1946.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 97, pl. 12, figs. 5, 6, 1954.

The figured specimen is very poorly preserved, but
other specimens, which are fragmentary, effect positive
identification. The species is uncommon in Austin strata.

PALMULA RUGOSA (4'Orbigny)
Plate 6, figure 2

Flabellina rugosa d'Orbigny, Soc. Géol. France, Mém., 1lst
ser., vol. 4, p. 23, pl. 2, figs. 4, 5, 7, 1840, ‘
Flabellina interpunctata Von der Marck, Naturh. Ver. preuss..
Reinland Verh., vol. 15, p. 53, pl. 1, fig. 5, 1858.
Frondicularia baudouiniana d'Orbigny. Cushman (not of ‘
d'Orbigny5, Cushman Lab. Foram. Research, Contr.,
vol. 2, p. 21, pl. 3, fig. 5, 1926.
Palmuls rugosa (d'Orbigny). Cushman, Cushman Lab. Foram.
Reigarch, Ccontr., vol. 16, p. 62, pl. 9, fig. 30,
1940. ‘
Kline, Mississippi State Geol. Survey, Bull. 53, p. 36,
pl. 3, fig. 11, 1943,
Cushman, U. S. Geol. Survey Prof. Paper 206, p. 83, pl.
‘ 31, figs. 9-17, 1946 (see this reference for
: additional synonymy to 1946); U. S. Geol. Survey,
i Prof. Paper 232, p. 29, pl. 7, figs. 36, 37, 1951. |
| Harris and Jobe, Microfauna of Basal Midway Outcrops |
‘““““"MMHG&TMHGpGT_Ark&n3&87“p7“307”p17“‘;ffig?“igTwi9517“_“'
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Neoflabellina rugosa (d'Orbigny). Frizzell, Univ. Texas,
Bureau Econ. Geol., Rept. Inv. no. 22, p. 97, pl.
12, figs. 15, 16, 195k4.

The papillae among sutures are few and weakly
developed on the majority of specimens, which, therefore,
resemble Palmula suturalis (Cushman) and suggest derivation
from that form.

The species has been widely recorded from the
Upper Cretaceous of Europe and North America and from the
Paleocene of the American Gulf Coastal Plain. Several
specimens of this species were found in Sample 4, station
F-2, from the uppermost Gober chalk of Fannin County.

PALMULA SUTURALIS (Cushman)
Plate 6, figures 3, 4

Flabellina rugosa d'Orbigny. Heron-Allen and Earland (not
of d'Orbigny), Royal Mier. Soc., Jour., p. 422, pl.

| 8, fig. 7, 1910. -

Flabellina suturalis Cushman, Cushman Lab. Foram. Research,
Contr., vol. 11, p. 86, pl. 13, figs. 9-18, 1935.

Palmula suturalis (Cushman), Loetterle, Nebraska Geol.
Survey, Bull. 12, ser. 2, p. 28, pl. 3, fig. 5,
1937.

Cushman, U. S. Geol. Surveﬁé Prof. Paper 206, p. 82,
pl. 32, figs. 3-14%, 1946 (see this reference for
synonymy to 1946); Maryland Dept. of Geology, Mines
ﬁnd Wﬁter Resources, Bull. 2, p. 254, pl. 23, fig.

19 90
Neoflabeliina suturalis (Cushman). Frizzell, Univ. Texas
Bureau Econ. Geol., Rept. Inv. no. 22, p. 98,
pl. 12, figs. 17, 18, 195k4.

Although typically rhomboidal, some of these

specimens are exceedingly cordate, as depicted in Plate 6,

< |
figure k4, | |
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Genus FRONDICULARIA Defrance, 1824
FRONDICULARIA ARCHIACIANA d'Orbigny
Plate 6, figure 5

Frondicularia archiaciana d4'Orbigny, Soc. géol. France,

?Sﬁé’ 1st ser., vol. 4, p. 20, pl. 1, figs. 34-36,
Bandy, Jour. Paleontology, vol. 25, p. 496, pl. 72, figs.

llg,?, 1951 (see this reference for synonymy to
1951). .

Pseudofrondicularia archiaciana (d'Orbigny). Frizzell, Univ.
Texas, Bureau Econ. Geol., Rept. Inv. no. 22, p. 99,
pl. 13, figs. 6-8, 195k.

This species has been recorded ffequently from
strata of Taylor and Navarro age in Europe and North
America, but it has not been reported previously from the
Austin, It is very uncommon in 8ustin strata, where it is
confined to the uppermost beds.

FRONDICULARIA AUSTINANA Cushman
Plate 6, figure 6
Frondicularia cordai Reuss. Cushman (not of Reuss), Cushman

Lab. Foram. Research, Contr., vol. 6, p. 34, pl. 5,

fig. 17, 1930.

Frondicularia austinana Cushman, Cushman Lab. Foram. Research,

Contr., vol. 12, p. 13, pl. 3, figs. 12, 13, 1936;

U. S. Geol. Survey, Prof. Paper 206, p. 86, pl. 33,

figs. 9, 10, 1946. .
Frondicularia austiniana Cushman. Frizzell, Univ. Texas,

- Bureau Econ. Geol., Rept. Inv. no. 22, p. 98,

pl. 12, figs. 19, 20, 1954.

Specimens of this species from the Bonham clay
possess weak ornamentation and closely resemble F. watersi
Qushman, whereas those from the chalk units of the Austin

?re coarsely ornate. This fact suggests that F. watersi

¢ushman may be derived from F. austinana Cushman in Taylor
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time under the influence of changed sedimentary éenvironment. '
This species has been reported from upper Eagle

Ford, Austin, and lower Taylor strata of Texas. It occurs
frequently in samples from the middle‘andAupper Austin but

is lacking in those from the lower Austin.

FRONDiCULARIA CORDATA Roemer
Plate 6, figure 7

Frondicularia cordata Roemer, Verstein. norddeutschen Kreide-

gebirges, p. 96, pl. 15, fig. 8, 1841.
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 88,
pl. 35, figs. 3-7, 1946 (see this reference for

synonymy to 1946).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 98, pl. 12, figs. 25z 26, 1954,

Frondicularia goldfussi Reuss. Cushman
Paleontology, vol. 6, p. 336, pl. 50, figs. 8, 9,

1932,
This species was described from the Cretaceous of

Europe. In the American Gulf Coastal Plain it is most
common in Taylor strata, but has been recorded from the

Austin. It was found in only two samples from the upper

Austin.

FRONDICULARIA GOLDFUSSI Reuss?
Plate 6, figures 8-15
Plate 7, figures 1, 2

Frondicularia goldfussi Reuss, Akad. Wiss. Wien., Math.-
naturwiss. K1., Proc., vol. 40, p. 192, pl. k&,
fig. 7, 1860,

Cushman (in part), U. S. Geol. Survey, Prof. Paper 206,

: p. 87, pl. 34, figs. 18, 20, (not fig. 19), pl. 35,

| figs. 1, 2, 19%6.

Frondicularia inversa Reuss. Cushman (not of Reuss) (in part

| U. S. Geol. Survey, Prof. Paper 206, p. 86, pl. 33,

| figs. 13-15 (not 11, 12, 16-18), 1946.

!

not of Reuss), Jour.

| IR
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There is in Austin samples a fairly common, rather
variable Frondicularia Defrance of doubtful affinity. The
form varies from cordate to rhomboid to somewhat lanceolate
in shape and possesses an oval to spherical proloculus
which is enveloped by peripheral edges of the initial
sagititabe chamber. These edges usually join apically to
form an initial stout spine. On exceptionally thick
specimens the aforementioned junction of edges does not
occur, and two spines may be present. A median costa extend$
from the apical spine, or spines, onto each side of the
proloculus and is occasionally accompanied by weaker lateral
prolocular costae. ©Sutures are practically straighﬁ on |
rhomboid forms, which appear to be incompletely developed
specimens, but become curved on cordate forms, which are
herein considered to be the adult stage. ©Sutures are
generally flush with the surface of the chambers, but some
specimens display very slight and blunt sutural elevation
in strongly oblique light. The periphery of the test is
strongly truncate on the earlier chambers but becomes
slightly beveled on the later chambers of occasional
épecimens.

It appears to the writer that some of the forms
identified as F. inversa Reuss by Cushman (see foregoing
Synonymy) are conspecific with this species, which differs

r
|
|
from F. inversa Reuss in shape of proloculus, shape of test,J
curvatune_oﬂwsutunesTwandwnaturemoﬂmper;phery.
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Also this species resembles closely F. alata Carsey
(not d'Orbigny). Mrs. Plummer (1931, p. 172) considered F.
alata of Carsey to be the youthful stage of F. clarki Bagg.
Inasmuch as the Austin form occurs at several levels and
localities in the Austin group without displaying adult
characteristics of F. clarki Bagg, Mrs. Plummer's assignment
cannot be accepted for the species.

Moreover, this species does display the properties
of F. goldfussi Reuss. It appears judicious, therefore, to
assign the Austin form with reservation to the latter
species, with the note that it may be related to F. clarki
Bagg, which occurs in the younger Navarro strata.

Frondicularia goldfussi Reuss was originally
described from the Upper Cretaceous of Europe. It has been
recorded from beds of Taylor and Austin age at many local-
ities in the Gulf Coastal Plain. Paleocene specimens
assigned to this species are properly referable to F.
mucronata Reuss and have been placed in synonymy with that
species in this report.

FRONDICULARIA INVERSA Reuss?
Plate 7, figure 3

flgggigglgrlg inversa Reuss, Geognostische Skizzen B8hmen, §
: vol. 2, pt. 1, p. 211, 184k,

The literature indicates extreme confusion regarding§
?his species. Dr. Cushman reports it to be characteristic

E
!
éf the Austin, but it is the writer's opinion that part or J
L , T I
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all (see synonymy of F. goldfussi Reuss) of the forms that’
he illustrated under this name (Cushman, 1946, pl. 33,
figs. 11-18) should be assigned elsewhere.

Sample BC-26 from the Bonham clay of Fannin County
yielded a single specimen, which is illustrated in Plate 7,
figure 3. This specimen, with its elongate, =lomspHcuously
cylindrical, spine-bearing proloculus, gradually and evenly
tapering elliptical test, and gently curved but steeply
inclined flush sutures, displays faithfully the charac-
teristics originally described and illustrated as F. inversaf
Reuss.

FRONDICULARIA LANCEOLA Reuss
Plate 7, figure 4

Frondicularia lanceola Reuss, Akad. Wiss. Wien., Math.-

naturwiss. Kl1., Proec., vol. 40, p. 198, pl. 5,

figs. la,b, 1860.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 85,
pl. 33, figs. 1-4, 1946 (see this reference for
synonymy to 1946)3; U. S. Geol. Survey, Prof. Paper

Psendofrondicularia lanceola (Reuss) var. lanceola (Reuss).

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept.
Inv. no. 22, p. 100, pl. 13, figs. 16, 17, 195k,

Frondicularia lanceola Reuss is differentiated with
difficulty from its variety bidentata Cushman, and some of
the writer's identifications are questionable.

This species was originally described from the
Upper Cretaceous of Germany. It is common in Senonian

, |
equivalents of the Gulf Coastal Plain. It occurs through~ |

?ut the Austin,but is much less common than the varietal

form.
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FRONDICULARIA LANCEOLA Reuss var. BIDENTATA Cushman
Plate 7, figure 5

Frondicularia verneuiliana d'Orbigny var. bidentata Cushman,

Cushman Lab. Foram. Research, Contr., vol. 6, p. 37,
Loetterle, Nebraska Geol. Survey, Bull. 12, 2nd ser.,

p. 28, pl. 3, figs. 6, 7, 1937.

Frondicularia lanceola Reuss var. bidentata Cushman, U. S.
gegl.lgggvey, Prof. Paper 206, p. 85, pl. 33, figs.
=0, - o

Pseudofrondicularia lanceola (Reuss) var. bidentata (Cushman).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept.
Inv. no. 22, p. 100, pl. 13, figs. 24, 25, 1954,

This varietal form has essentially the same

distribution as F. lanceola Reuss, but is less abundant

than the type in Taylor and Navarro strata. However, it is
the more abundant of the two in Austin strata and is the
most common species of Frondicularia Defrance in the unit.

It is easily identified by its large lanceolate
test with stout initial spine and much thickened, rib-like
sutures. |

FRONDICULARTA MUCRONATA Reuss
Plate 7, figure 6

Frondicularia mucronata Reuss, Verstein. b8hm. Kreidefor-
mation, pt. 1, p. 31, pl. 13, figs. 43, Uk, 1845, |
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 87, |
pl. 34, figs. 1417, 1946 (see this reference for 1
additional synonymy to 1946).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv. |
no. 22, p. 99, pl. 12, figs. 36, 37, 1954. |
Nodosarina (Frondicularia) goldfussi (Reussi. Kline (not of
| Reuss), Mississippi State Geol. Survey, Bull 53, p. |
Frondicularia goldfussi Reuss. Cushman (not of Reuss), U. S.
| Geol. Survey, Prof. Paper 232, p. 31, pl. 8, figs.
| 21, 23, 1951.
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This species is characterized by flush sutures and
chambers of asymmetrically oval outline which completely
envelop a relatively large, spine-bearing, oval proloculus.

American records of the species confine it to
upper Austin and Taylor strata. However, it appears that
F. mucronata Reuss occurs in the Paleocene, where it has
been identified as F. goldfussi Reuss. It occurs infre-
quently in samples from middle and upper Austin strata of
Collin and Fannin Counties.

FRONDICULARIA UNDULOSA Cushman
Plate 7, fi_ure 7

Frondicularia undulosa Cushman, Cushman Lab. Foram. Research,

(in part) U. S. Geol. Survey, Prof. Paper 206, p. 87,

pl. 34, figs. 9-11 (not 12, 13), 1946 (see this

reference for synonymy to 1946).
Pseudofrondicularia undulosa (Cushman). Frizzell, Univ.

Texas, Bureau Econ. Geol., Rept. Inv. no. 22, p. 101,

pl. 13, figs. 3%, 35, 195%.

According to Cushman (1946, p. 87) this species

B 1

"seems to be characteristic of the Gober chalk member of
the Austin, although a somewhat broader form, otherwise | f
similar, occurs rarely at a few localities in the Taylor
marl." Typical specimens are fairly common in samples from |
lower and middle Austin strata,but are lacking in those from;
fhe upper Austin. Close scrutiny of the Austin localities i
in Texas cited by Cushman (ibid.) reveals that two are from E
?he basalmost Gober and the remainder from the middle or 1
|

basal Austin. In view of the range of the species displayed
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by the samples of this report and the questionable nature
of the Taylor specimens assigned to this species, it is
possible that F. undulosa Cushman is in actuality confined
to the Austin,
FRONDICULARIA VERNEUILIANA 4'Orbigny
Plate 7, figure 8

Frondicularia verneuiliana d'Orbigny, Soc. géol. France

?gﬂé, 1st ser.,vol. 4%, p. 20, pl. 1, figs. 32, 33,

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 90,
pl. 36, figs. 12-15, 1946 (see this reference for
synonymy to 1946).
Pseudofrondicularia verneuiliana (d'Orbigny) var. verneuil-
iana (d'Orbigny). Frizzell, Univ. Texas, Bureau
Econ. Geol., Rept. Inv. no. 22, p. 101, pl. 13, figs.

38, 39, 1954.

This species has been recorded from Senonian
equivalents of the Gulf Coastal Plain. It is uncommon in
the Austin, occurring primarily in basal strata.

Genus TRIBRACHIA Schubert, 1912
TRIBRACHIA MONNETTI n. sp.
Plate 8, figures la,b §

Test elongate, doubly tapering with maximum breadth |
near mid-region, strongly tricarinate, periphery slightly
1obu1ate, truncate, and weakly bicarinate; initial chamber
a large spherical proloculus, later chambers tri—radiaﬁe,

each flange strongly inclined toward the proloculus and

possessing flat, parallel faces, contiguous flanges joined

in a sharp angle, chambers increasing gradually in breadth

#0 a maximum in the final chamber, but maintaining constaqE—J




72
height and thickness; sutures distinct, limbate, strongly
oblique, slightly depressed; surface smooth except for
proloculus, which bears two or three large, coarse costae
between each pair of flanges, and %hree pairs of weak
carinae that extend from the edge of each of the three
flanges on and around the proloculus, meeting at its ventral.
apex; aperture obscure, apparently a small simple opening |
at the terminus of the test; height 1.70 mm., breadth .45
mm.

This species 1s similar to I. subcretacea Bartensteiﬁ
and Brand. The holotype of the latter is fragmentary,
lacking the proloculus and some early chambers, and
Qomparison,therefore,cannot be complete. In addition to
possible differences in the initial portions, T. monnetti
n. sp. is smaller in size and somewhat stouter in archi-
tecture. Its chambers are not so narrow, and its sutures
are flush and convex peripherally rather than concavej; its

|
1

periphery is truncate rather than rounded, and its aperture

lacks the triangular shape of I. subcretacea Bartenstein and%
Brand. All of these differences are rather minute, but, |
in view of the fact that the holotype of T. subcretacea

Bartenstein and Brand is fragmentary and that it was §
gescribed from the Lower Cretaceous of Germany, it appears |
justifiable to erect the new species. i
: Tribrachia monnetti n. sp. is very uncommon in the {

ﬁust-in-,—-—-twe~.sp-ee-i»menswoeeux!-ringmin--—th»e»-mid—d-le~Austin«9£;m~——J
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Collin County and another from a locality in the uppermost !
Austin of Dallas County.
The species is named for Dr. V. E. Monnett, Director
of the School of Geology, University of Oklahoma.
Genus KYPHOPYXA Cushman, 1929
KYPHOPYXA CHRISTNERI (Carsey)
Plate 7, figures 9a,b
Frondicularia christneri Carsey, Univ. Texas, Bull 2612,

p. 41, pl, 3, fig. 7, 1926.

Kyphopyxa christneri (Carseys. Cushman, Cushman Lab. Foram.

Research, Contr., vol. 5, p. 1, pl. 1, figs. 1-7,

1929; U. S. Geol. Survey, Prof. Paper 206, p. 92,

this reference for synonymy to 1946); Maryland

Dept. of Geology, Mines and Water Resources, Bull.

2, p. 255, pl. 23, fig. 11, 1949,

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
Kyphopyxa undulata Loetterle, Nebraska Geol. Survey, Bull.

12, ser. 2, p. 30, pl. ¥, figs. 2, 3, 1937. |
Kyphopyxa cushmani Albritton and Phleger, Jour. Paleontology,

vol. 11, p. 354, text fig. 1, 1937.

To the writer this is the most interesting and
unique species of the American Upper Cretaceous. With its
generally palmulate form and highly elevated, blade~like
sutures, it resembles Palmula suturalis (Cushman), but
displays biserial arrangement of the early chambers.
| The form is common in Austin and Taylor strata of |
the Gulf Coastal Plain, yet only three species of the
remarkable genus have been described, and two of them are

?ere placed in synonymy with the genotype. Although common

in middle and upper Austin strata of Collin and Dallas

éountiesTuthe—£o£m~43~missing—infthewlower~Austin1 In
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Fannin County the form is found in all except the lower-
most strata.
Genus LAGENA Walker and Jacob, 1798
LAGENA sp. cf. L. ACUTICOSTA Reuss
Plate 7, figure 10
Lagena acuticosta Reuss, Akad. Wiss. Wien., Math.-

naturwiss. Kl., Proc., vol. 44, pt. 1, p. 305,

pl. 1, fig. 4, 1862.

These small, rare, abraded specimens display costae
of alternating development, with the stronger converging at
the short neck.

LAGENA sp. cf. L. HISPIDA Reuss
Plate 7, figure 11
Lagena hispida Reuss, Akad. Wiss. Wien., Math.-naturwiss.

Kl., Proc., vol. 46, p. 335, pl. 6, figs. 77-79,

1863.

These rare and very small hispid specimens could
well be fragments of other forms, but the writer observed
nothing to which they could reasonably relate.

LAGENA? sp.
Plate 7, figure 12
This uncommon globular form has the general shape

and character of L. globosa (Montagu), but bears a slight

basal spine.
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Family POLYMORPHINIDAE
Genus GLOBULINA d4'Orbigny, 1839
GLOBULINA LACRIMA Reuss
Plate 7, figure 13

Polymorphina (Globulina) lacrima Reuss, Verstein. b8hm.
Kreideformation, vol. 1, p. 40, pl. 12, fig. 6,
pl. 13, fig. 83, 1845,

Globulina lacrima (Reuss). Reuss, Haidinger's Naturwiss. Abh.,
vol. %, p. 27, pl. 4, fig. 9, 1851.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 96,
pl. 40, figs. 11, 12, 1946 (see this reference for
synonymy to 19463; U. S. Geol. Survey, Prof. Paper
221-A, p. 6, pl. 3, fig. 10, 1949.

Bullard, Jour. Paleontology, vol. 27, p. 342, pl. 45,
figs. 19, 20, 1953 (see this reference for additional
synonymy to 1953).

Polymorphina gibba d'Orbigny. Cushman (not of d'OrbignK),
Amer. Assoc. Pet. Geol., Bull., vol. 10, p. 604,
pl. 20, figs. 8, 15, 1926.

Globulina lacrima (Reuss) var. lacrima (Reuss). Frizzell,
Univ. Texas, Bureau Econ. Geol., Rept. Inv. no. 22,
p. 104, pl. 14, figs. 2la-c, 195%.

This species is widely distributed in the Cretaceous%
of Europe and North America. It occurs throughout the |
Austin, but is a minor constituent of faunule populations.

Genus PYRULINA d'Orbigny, 1839
PYRULINA CYLINDROIDES (Roemer)
Plate 7, figures 1lka,b

Polymorphina cylindroides Roemer, Neues Jahrb., p. 385,
pl. 3, fig. 26, 1838.

Polymorphina fusiformis Roemer. Cushman (not of Roemer),
Amer. Assoc. Pet. Geol., Bull., vol. 10, p. 60k,
pl. 20, fig. 1%, 1926.

Polymorphina gutta d'Orbigny. W. Berry (not of d'Orbigny),

i in Berry and Kelley, U. S. Nat. Mus., Proc., vol.

| 76, art. 19, p. 10, pl. 1, fig. 11, 1929.

Pyrulina cylindroides (Roemer). Cushman and Ozawa, U. S.

; Nat. Mus., Proc., vol. 77, art. 6, p. 56, pl. 1k,
figs. 1-5, 1930. |
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Toulmin, Jour. Paleontology, vol. 15, p. 594, pl. 80,
fig. 10, 1941.

Kline, Mississippi State Geol. Survey, Bull. 53, p.

)+O, pl. 7’ fig. 5, 19""'3-

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 97,
pl. 40, figs. 18, 19, 1946 (see this reference for
additional synonymy to 1946); U. S. Geol. Survey,
Prof. Paper 221-A, p. 7 (no illustration), 1949;
Maryland Dept. of Geology, Mines and Water Resources
Bull. 2, p. 257, pl. 23, fig. 20, 1949.

Harris and Jobe, Microfauna of Basal Midway Outcrops near
Hope, Arkansas, p. 3%, pl. 6, fig. 19, 1951. |

Bullard, Jour. Paleontology, vol. 27, p. 343, pl. U6,
figs. 5, 6, 1953.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 104, pl. 14, figs. 25-27, 195k.

Pyrulina cf. P. cylindroides (Roemer). Cushman and Todd,
Cushman Lab. Foram. Research, Contr., vol. 22, p.
57, pl. 10, fig. 6, 1946.

Cushman, U. S. Geol. Survey, Prof. Paper 232, p. 33, pl.

9, figs. 23, 2%, 1951.

’

This species has not been reported previously from
Austin strata, in which it occurs at a number of localities.
Although the species has a long range in the Upper Cretac-~
eous and extends even into the Paleocene, it rarely occurs
in quantity at any horizon, the Austin included.
Genus VITRIWEBBINA Chapman, 1892
VITRIWEBBINA BIOSCULATA Frizzell |
Plate 7, figure 18
Vitriwebbina biosculata Frizzell, Univ. Texas, Bureau Econ. ;
» Geol., Rept. Inv. no. 22, p. 107, 158, pl. 15 |
fig. 7, 1954 (see this reference for synonymys. |
This relatively new species includes Upper Cretaceou§
forms formerly assigned to Bullopora laevis (Sollas) and

distinguished from the latter by the possession of two or

more apertures.

-w—The species--has been-recorded—from-Austiny;-Taylor; -
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and Navarro strata. It is rather common in the Austin of
Dallas County, but is uncommon in samples from Collin and
Fannin Counties.
Genus RAMULINA Rupert Jones, 1875
RAMULINA LAEVIS Rupert Jones
Plate 7, figures 15-17

Ramulina laevis Rupert Jones, in J. Wright, Belfast Nat.

Field Club, Proc., App. 3, p. 88(90), 1875.
Ramulina aculeata ed'Orbigny§. Cushman (in p;rt) (not of

d'Orbigny), U. S. Geol. Survey, Prof. Paper 206,

p. 100, pl. 43, figs. 14-16 (not figs. 11-13),

19463 Maryland Dept. of Geology, Mines and Water

Resources, Bull. 2, p. 232, pl. 17, fig. 1, 1949.

Samples from the Gober chalk of Fannin County
contain thick-walled Ramulina Rupert Jones, which have been
identified as R. aculeata (d'Orbigny) by Cushman (19%6, P.
100, pl. %3, figs. 14-16; not figs. 11-13). Cushman's |
presentation of this form indicates that he considered these |
specimens to be the same as those which Wright (1886, p. 331;
pl. 27, fig. 11) assigned to 4'Orbigny's species and to ;
the genus Ramulina Rupert Jones, although they (and Wright'sg
forms) might not be conspecific with d'Orbigny's species. |
Recently Bullard (1953, p. 346, pl. 46, fig. 26) has
separated Wright's species from 4'Orbigny's and has
éssigned it the new name of Ramulina novaculeata Bullard. ‘

However, the Austin forms assigned by Cushman to ;
wright's species are typically ramose, rather than irregu- i

: |'
larly globular, are less coarsely ornate, are never spicular,

éndwcloseiywresembie*ﬂ?W1aevis*Rupert—iones:~_m
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Occasionally occurring with tnem are smaller
specimens of lighter construction that grade into the thick-
walled specimens, suggesting that the latter may be
variations of the former. Since this tendency for grosser
character in chalk facies has been observed in other species
(e.g., Frondicularia austinana Cushman) it is proper to
assign all of these variants to R. laevis Rupert Jones.
Family NONIONIDAE
Genus NONIONELLA Cushman, 1926
NONIONELLA AUSTINANA Cushman
Plate 8, figures 2a-c
Nonionella austinana Cushman, Cushman Lab. Foram. Research,
Contr., vol. 9, p. 57, pl. 7, figs. 2a-c, 19333
U. S. Geol. Survey, Prof. Paper 206, p. 100, pl.

43, figs. 18~28é)19h6 (see this reference for

synonymy to 19 :
Nonionella austiniana Cushman. Frizzell, Univ. Texas, Bureau

Econ. Geol., Reﬁt. Inv. no. 22, p. 107, pl. 15,
figs. 8a-c, 1954%.
This species has a modest record of occurrence from
Austin and Taylor strata of Texas and Arkansas. It is a
minor member of faunule populations, but occurs frequently
in Austin strata, particularly in those of Dallas County.
Family HETEROHELICIDAE
Genus SPIROPLECTOIDES Cushman, 1927
SPIROPLECTOIDES ROSULA (Ehrenberg)
Spiroplecta rosula Ehrenberg, Mikrogeologie, pl. 32, fig. ;
‘ 26, 185L. |
Spiroplectoides rosula (Ehrenberg). Cushman, Cushman Lab. |
l Foram. Research, Contr., vol. 3, p. 62, pl. 13, i
|

i figs. 9a,b’ 1927' .
Bolivinogsis“posula_LEhrenberg)1ﬂMacfadyenTwRoyalﬂMlchMSoer,
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Jour.t,J vgl.G53, p. 141, 1933.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 101

pl. 44, figs. 4-8, 1946 (see this reference for
synonymy to 1946); U. S. Geol. Survey, Prof. Paper
221-A, p. 7, pl. 3, fig. 20, 19493 Maryland Dept.
of Geology, Mines and Water Resources, Bull. 2,
p. 257, pl. 25, figs. 5, 6, 1949,

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 108, pl. 15, fig. 11, 1954.

As previously mentioned in remarks concerning
"Spiroplectammina® laevis (Roemer) var. cretosa Cushman, the
term Bolivinopsis Yakovlev is no longer appropriate for
Spiroplecta rosula Fhrenberg. It seems proper, therefore,
to revive Cushman's genus Spiroplectoides Cushman.

Spiroplectoides fosula‘(Ehrenberg) was originally
described from the Selma chalk, the exact locality unknown,
and has been recorded extensively from Senonian strata of
the Gulf Coastal Plain. It has been recorded from several
localities in the Austinj; however, only two samples from the;
upper Bonham yielded specimens of the species.

Genus GUMBELINA Egger, 1899
GUMBELINA GLOBULOSA (Ehrenberg)
Plate 8, figures 3a,b

Textularia globulosa Ehrenberg, K. preuss. Akad. Wiss.
Berlin, Physik.-Math. K1., Abh., p. 135, pl. 4,
fig. 4, 1840.

Textilaria globifera Reuss, Akad. Wiss. Wien., Math.-

- naturwiss, Kl1., Proc., vol. 40, p. 232, pl. 13,
figs. 7, 8, 1880. )

Glmbelina globifera (Reuss). Egger, K. bayer. Akad. Wiss.
Mifnch., Math.-Physik. Kl., Abh., vol. 21, pt. 1,

' p. 33, pl. lu, figs. 35, 36, 53-59, 1899.

Umbelina globulosa (Ehrenberg). Egger, K. bayer. Akad.

: Wiss. Minch., Math.-Physik. K1., Abh., vol. 21,

pt. 1, p. 32, pl. 1%, fig. 43, 1899.

P |
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Cushman, U. S. Geol. SurveK,’Pfof.'Paper'206;’p. 105
pl. 45, figs. 9-15, 1946 (see this reference for
synongmy to/l%46%. .

Kikoine, Soc. geol. France th ser., C. R. . 1 1.
1, fig. 3, 1948. ’ ’ » P 17, P

Cushman, U. S. Geol. Survey, Prof. Paper 221-4, p. 7,
pl. 3, fig. 23, 1949; Maryland Dept. of Geology,
Mines and Water Resources, Bull. 2, p. 258, pl. 2k,
fig. 9, 1949.

Harris and Jobe, Microfauna of Basal Midway Outcrops
near Hope, Arkansas, p. 37, pl. 7, fig. 10, 1951.

Hamilton, Jour. Paleontology, vol. 27, p. 234, pl. 30,
fig. 15, pl. 31, fig. 9, 1953.

Frizzell, Univ, Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 109, pl. 15, figs. 24-27, 195k%.

Gmbelina pupa (Reuss). White {not of Reusss, Jour. Paleon-
tology, vol. 3, p. 38, pl. 4, fig. 11, 1929.
Gimbelina reussi Cushman, Cushman Lab. Foram. Research,
Contr., vol. 14, p. 11, pl. 2, figs. 6-9, 1938;
U. S. Geol. Survey, Prof. Paper 206, p. 104, pl.
44, figs. 18, 19, 1946 (see this reference for
synonymy to 19H63.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 110, pl. 15, figs. 15a,b, 195k4.

The writer considers GHmbelina reussi Cushman an
invalid species. The diagnostic characteristics of G.
reussi Cushman are reported to include "a tendency for the
early portion to have an entire periphery . . . less
overlapping chambers, clearly set off from one another and
vith a triangular indented area between" (Cushman, 1946,
p. 104). In a single sample from the basal Austin chalk,
vhich is the horizon of the holotype of G. reussi Cushman,
the writer has observed specimens which possess: (a) a |
lobulate periphery throughout, but without triangular }
indented areas; (b) a lobulate periphery throughout and with|
iarge, triangular indented areas; (¢) an early portion with j

5
|
1 ) I
entire periphery but without triangular indented areas; J
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' (d) an entire early portion and triangular indented areas.
Some of these specimens apparently demand assignment to G.
globulosa (Ehrenberg), and, if they are so identified, it
becomes difficult to separate the remainder therefrom.

As a consequence of this situation, the writer
would place G. reussi Cushman in synonymy with G. globulosa
(Ehrenberg), from which it was originally removed. 1In
this regard, attention is called to the fact that Kikoine
(1948, p. 17) likewise has placed G. reussi Cushman in
synonymy with G. globulosa (Ehrenberg).

As might be expected from its abundant, world-wide
record, G. globulosa (Ehrenberg) is abundant in the Austin.
GUMBELINA PLANATA Cushman

Plate 8, figures 4a,b
Gimbelina planata Cushman, Cushman Lab. Foram. Research ‘

Contr., vol. 14, p. 12, pl. 2, figs. 13, 1%, 1938;

Cushman Lab. Foram. Research, Contr., vol. 20, p.

10, pl. 2, fig. 20, 1944; U. S. Geol. & -~vey, Prof.

Paper 206, p. 105, pl. 45, figs. 6, 7, 1946,

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 109, pl. 15, figs. 32a,b, 195k.
| Variants of this species from the Bonham clay of |
Fannin County strongly suggest affinity to G. pseudotessera %
Cushman, raising the possibility that G. planata Cushman
may be derived from G. pseudotessera Cushman. !
_ This speciés has been recorded from only three
iocalities in the Taylor of Texas. It is also very

ﬁncommon in the Austin.
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~ GUMBELINA PLUMMERAE Loetterie
Plate 8, figures 5a,b

Gimbelina plummerae Loetterle, Nebraska Geol. Survey, Bull.
12, 2nd ser., p. 33, pl. 5, figs. 1, 2, 1937.
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 104,
pl. 45, figs. 1-3, 1946 (see this reference for

synonymy to_1946).

Kikoine, Soc. geol. France, 5th ser., C. R., vol. 18,
p. 18, pl. 1, fig. 5a-c, 1948.

Cushman, ﬁ. S. Geol. Survey, Prof. Paper 221-A, p. 7, ‘
pl. 3, figs. 21, 22, 1949; Maryland Dept. of Geology,
Mines and Water Resources, Bull. 2, p. 257, pl. - :
25, fig. 2, 1949,

Hamilton, Jour. Paleontology, vol. 27, p. 234, pl. 30,
fig. 10, 1953.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv,
no. 22, p. 109, pl. 15, figs. 36a,b, 1954. -

Characterized by rapidly expanding, costate, much
inflated chambers, whose thickness equals or exceeds their
breadth, G. plummerae Loetterle is one of the more ‘
distinctive species of GUmbelina Egger. Although apparently%
somewhat less abundant than G. globulosa (Ehrenberg), it is,
nevertheless, very common in the American Senonian and has
recently been reported from submarine Pacific seamounts
(Hamilton, 1953, p. 23%). It is common in Austin strata,
where it seems to be developed best in somewhat argillaceous
?ocks. i

GUMBELINA sp. |
Plate 8, figures 7a,b |
This form is identical with G. plummerae Loetterle,

éxcept for the initial portion, which is acute and compressed

!
*ith small, broad chambers, flush sutures and entire
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periphery. It may be a new species, but, in view of its

general similarity in the adult portion to G. plummerae

Loetterle, it seems unwise to assign it a new name. However,
it is illustrated separately on the range chart in order
to establish its stratigraphic position, in the event that
it should be established as a new species.
GUMBELINA PSEUDOTESSERA Cushman
Plate 8, figure 6

Gllmbelina tessera (Ehrenberg). Cushman (not G. tessera
Cushman, 1946, nor Grammostomum tessera Ehrenberg),
iou;. Pa%gontology, vol. 6, p. 338, pl. 51, figs.

s 2y 1932.
Kikoine, Soc. géol. France, 5th ser., C. R., p. 20,
pl. 1, fig. 9, 1948,

Gmbelina pseudotessera Cushman, Cushman Lab. Foram.
Research, Contr., vol. 14, p. 14, pl. 2, figs. 19-21,
19383 U. S. Geol. SurveK Prof. Paper 206, p. 106,
pl. 45, figs. 16-20, 19 ¢ (see this reference for ’ |
synonymy to 1946); Maryland Dept. of GeologK, Mines |
and Water Resources, Bull. 2, p. 258, pl. 24, fig.
10, 1949.

Harris and Jobe, Microfauna of Basal Midway Outcrops
near Hope, Arkansas, p. 38, pl. 7, fig. 9, 1951.

Hamilton, Jour. Paleontology, vol. 27, p. 234, pl. 30,
fig. 14, 1953.

Frizzell, Univ. Texas, Bureau Econ. Geol., ReEt. Inv.
no. 22, p. 109, pl. 15, figs. 33, 34, 195h.

: The highly compressed, asymmetric, curved chambers
of G. pseudotessera Cushman establish it as the most

distinctive and readily recognized GHmbelina Egger in the
American Upper Cretaceous. It has been reported from the

basal Midway of Arkansas (Harris and Jobe, 1951, p. 38), but%
éll other records are confined to Austin and Taylor strata, :

%uggesting that Midway specimens may be reworked. QJ

1 e e
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GUMBELINA STRIATA (Enhrenberg)
Plate 8, figure 8

Textularia striata Ehrenberg, K. preuss. Akad. Wiss. Berlin,
igggik.-Math. Kl., Abh., p. 135, pl. 4, figs. 1-3,
Gimbelina striata (Ehrenberg). Egger (in part), K. bayer.
Akad. Wiss. Mnch., Math.-Physik. Kl., Abh., vol.
21, p. 33, pl. 14, figs. 37-39 (not figs. 5-7, 10,
11}, 1899, |

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 10k,
pl. 45, figs. 4, 5, 19 (see this reference for
synonymy to/19h6).

Kikoine, Soc. geol. France, 5th ser., C. R., p. 20,
pl. 1, fig. 7, 1948,

Cushman, U. S. Geol. Survey, Prof. Paper 221-A, p. 7,
pl. 3, fig. 24, 19493 Maryland Dept. of Geology,
Mines and Water Resources, Bull. 2, p. 258, pl.
24, fig. 3, 1949.

Harris and Jobe, Microfauna of Basal Midway Outcrops
near Hope, Arkansas, p. 39, pl. 7, fig. 8, 1951.

Bandy, Jour. Paleontology, vol. 25, p. 510, pl. 79,
figs. 8, 9, 1951. -

Hamilton, Jour. Paleontology, vol. 27, p. 235, pl. 30,
fig. 13, 1953.

FPrizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 110, pl. 15, figs. 39, 40, 195&.

This species is difficult to recognize in the Austin%
chalk because of the poor state of preservation of costae, |
but it ocecurs rather frequently in the Bonham clay. Howevera
it does appear to be uncommon in comparison with most specieé

of GHimbelina Egger. P

Genus RECTOGUMBELINA Cushman, 1932
RECTOGUMBELINA HISPIDULA Cushman |
Plate 8, figure 1lu

Rectogllmpelina hispidula Cushman, Cushman Lab. Foram. ;
1 Research, Contr., vol. 14, p. 21, pl. 3, figs. 20-22,
i 1938; U. S. Geol. SurveKé Prof. Paper 206, p. 109, i
: pl. 46, figs. 22-24, 1946.

| Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv. _J
L. . no. 22, p. 110, pl. 16, fig. 1, 195k. . S —
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This species occurs in the lower Austin, where it
is uncommon.
RECTOGUMBELINA TEXANA Cushman
Plate 8, figure 15

Rectogiimbelina texana Cushman, Cushman Lab. Foram. Research,
Contr., vol. 8, p. 6, pl. 1, figs. 8-10, 19323 f
U. S. Geol. Survey, Prof. Paper 206, p. 109, pl.
46, figs. 19-21, 1946 (see this reference for
synonymy to l9hé).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 110, pl. 16, figs. 3, 4, 1954.

This species is a contemporary of R. hispidula
Cushman in lower Austin strata, where it is uncommon. It
has also been recorded from one locality in the upper Eagle
Ford. |
Genus VENTILABRELLA Cushman, 1928
VENTILABRELLA AUSTINANA Cushman
Plate 8, figure 9

Ventilabrella eggeri Cushman. Carman (not of Cushman), Jour. .
Paleontology, vol. 3, p. 314, pl. 34, fig. 7, 1929.

Ventilabrella austinana Cushman, Cushman Lab. Foram. Research,
Contr., vol. 1%, p. 26, pl. 4, fig. 19, 1938; U. S. |
Geol. Survey, Prof. Paper 206, p. 111, pl. 47,
fi&é)l6’ 19 (see this reference for synonymy to
19 .

Kikoine, Soc. géol. France, C. R., vol. 18, 5th ser.,

p. 25, pl. 2, fig. 6, 1948.

Hamilton, Jour. Paleontology, vol. 27, p. 235, pl. 30,
fig. 7, 1953. .
Ventilabrella austiniana Cushman. Frizzell, Univ. Texas,
' Bureau Econ. Geol., Rept. Inv. no. 22, p. 111,

pl. 16, figs. 9a,b, 1954.

Records indicate that this species occurs uncommonly

in strata ranging from upper Eagle Ford to lower Taylor in

%ge. It is uncommon in the Austin..
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VENTILABRELLA EGGERI Cushman
Plate 8, figure 10

Gimbelina acervulinoides Egger (in part), K. bayer. Akad.
Wiss. MHnch., Math.-Physik. K1., Abh., vol. 21,
§é986, pl. 14, fig. 20 (not figs. 17, 18, 21, 22),

Ventilabrella eggeri Cushman, Cushman Lab. Foram. Research,
Contr., vol. %, p. 2, pl. 1, figs. 10-12, 1928; U. S.
Geol. Survey, Prof. Paper 206, p. 111, pl. W7,
figs. 17-19, 1946 (see this reference for synonymy
to 1946); Maryland Dept. of Geology, Mines and
Wgﬁer Resources, Bull. 2, p. 259, pl. 25, fig. 13,
1949.

Ventilabrella eggeri Cushman var. eggeri Cushman. Frizzell,
Univ. Texas, Bureau Econ. Geol., Rept. Inv. no.
22, p. 111, pl. 16, fig. 10, 195k4.

This species was described originally from Europe
and has been recorded from Austin and Taylor equivalents
of Texas, Mississippi, and'Alabama.. It is uncommon =
in Austin stréta.

Genus BOLIVINOIDES Cushman, 1927
BOLIVINOIDES DECORATUS (Jones)
Plate 8, figure 16

Bolivina decorata Jones, in J. Wright, Belfast Nat. Field
gégg, Proc., App. 9, p. 330, pl. 27, figs. 7, 8,
Bolivinoides decorata (Jones). Cushman, Cushman Lab. Foram.

' Research, Contr., vol. 2, p. 89, pl. 12, fig. 9,
19273 U. S. Geol. Survey, Prof. Paper 206, p. 113,
pl. 48, figs. 8, 9, 1946 (see this reference for
synonymy to l9hé).

Kikoine, Soc. géol. France, 5th ser., C. R., vol. 18, |

p. 21, pl. 1, fig. 10, 19u48. *

Cushman, Maryland Dept. of Geology, Mines and Water f
Resources, Bull. 2, p. 259, pl. 24, fig. 1k, 1949.

Bolivinoides decoratus (Jones) var. decoratus (Jones). |

! Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 111, pl. 16, figs. 17a,b, 195k.

|
This species has been recorded throughout the Taylor]
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and Navarro of the Gulf Coastal Plain. It is uncommon in-

Austin samples.
Austin specimens exhibit variation in prominence

of the chamber lobes to the extent that some specimens
appear superficially‘to be B. austinana Cushman. However,
it appears to the writer that the smoothness is a result of
erosion.

Genus EOUVIGERINA Cushman, 1926

EOUVIGERINA AMERICANA Cushman

Plate 8, figure 11

Fouvigerina americana Cushman, Cushman Lab..Foram. Research, -
Contr., vol. 2, p. 4, pl. 1, figs. la-c, 19263 U. S.
Geol. Survey, Prof. Paper 206, p. 115, pl. 49, figs.
4, 5, 19463 Maryland Dept. of Geology, Mines and :
Waﬁer Resources, Bull. 2, p. 260, pl. 24, fig. 18,
1949.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 112, pl. 16, figs. 1l5a,b, 1954.
Eouvigerina cretacea (Heron-Allen and Earland). White (not
of Heron-Allen and Earland),; Jour, Paleontology,’
vol. 3, p. 42, pl. 4, fig. 18, 1929.
Eouvigerina aculeata Cushman, Cushman Lab. Foram. Research,
Contr., vol. 9, p. 62, pl. 7, figs. 8a,b, 1933; ;
U. S. Geol. Survey, Prof. Paper 206, p. 116, pl. 49,
fig. 13, 1946.
Frizzell, Univ. Texas, Bureau Econ. Geol., Reﬁt. Inv.
no. 22, p. 112, pl. 16, figs. 13, 14, 195k.

This form in Austin samples displays all gradations
from E. americansg Cushman in the Bonham to the form that |
Cushman described as E. aculeata Cushman in the chalk facies.
It appears certain to the writer that E. aculeata Cushman is?
?nly a poorly preserved E. americana Cushman with ehalk- j
filled sutures and eroded and flattened chamber edges, E

featunes_considenedmbxmcushmanmasﬁcharacteris;icmgfﬁﬂlwwmWHMJ
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aculeata Cushman. The latter is accordingly placed in
synonymy with E. americana Cushman.

This species has been recorded from numerous loca-
lities in Taylor and Austin strata of Texas and from strata
of Navarro age at a locality in Tennessee. It is fairly
common in the Austin, occurring throughout the unit.

EOUVIGERINA AUSTINANA Cushman
Plate 8, figure 12
Eouvigerina austinana Cushman, Cushman Lab. Foram. Research,

Contr., vol. 9, p. 61, pl. 7, figs. 5a,b, 19333 U.

S. Geol. Survey, Prof. Paper 206, p. 116, pl. 49,

fiﬁé)g’ 1946 (see this reference for synonymy to

19 .

Fouvigerina austiniana Cushman. Frizzell, Univ. Texas,

Bureau Econ. Geol., Rept. Inv. no. 22, p. 112,

pl. 16, figs. 2ka,b, 1954%.

This species has been reported from Austin and
lower Taylor strata. It is uncommon in the Austin.

EOUVIGERINA PLUMMERAE Cushman
Plate 8, figure 13

Eouvigerina plummerae Cushman, Cushman Lab. Foram. Research, .
Contr., vol. 9, p. 62, pl. 7, figs. 6, 7, 19335 U. Sé
Geol. Survey, Prof. Paper 206, p. 116, pl. 49, |
figs.uéo, 11, 1946 (see this reference for synonymy
to 1946).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 113, pl. 16, fig. 28, 195%4%.

The record of this species confines it to Austin
strata. It occurs most frequently in middle Austin strata

of Collin and Dallas Counties.
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Family BULIMINIDAE = T
Genus BULIMINELLA Cushman, 1911
BULIMINELLA CARSEYAE Plummer
Plate 8, figures 17a,b

Bulimina compressa Bailey. Carsey (not of Baile ), Univ.
Texas, Bull. 2612, p. 29, pl. 4, fig. 1K, 1926.
Buliminella carseyae Plummer, Univ. Texas, Bull. 3101, p.
179, pl. 8, fig. 7, 1931.
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 119,
pl. 50, figs. 17-20, 1946 (see this reference for
synonymy to 1946); Maryland Dept, of Geology, Mines
and Water Resources, Bull. 2, p. 261, pl. 2%, fig.
22, 1949. ‘
Buliminella carseyae Plummer var. carseyae Plummer. Frizzell, .
' Univ. Texas, Bureau Econ. Geol., Rept. Inv. no. 22, ;

p. 114, pl. 16, figs. 37, 38, 1954.

The records of this species demonstrate that it is
common in Senonian strata of the Gulf Coastal Plain. It
occurs rather frequently in the Gober of Fannin County, but
is uncommon elsewhere in the Austin group.

Genus BULIMINA 4'Orbigny, 1826
BULIMINA REUSSI Morrow |
Plate 8, figure 18 ‘ ;

Bulimina ovulum Reuss, Verstein. b8hm. Kreideformation, pt.
1, p. 37, pl. 8, fig. 57, pl. 13, fig. 73, 1845.
Bulimina murchisoniana d'Orbigny. Cushman (not of d'Orbigny)
a Jour. Paleontology, vol. 5, p. 308, pl. 35, figs.

; 14a,b, 1931.

Bulimina brevis d'Orbigny. Cushman (not of d‘'Orbigny),

‘ Cushman lLab. Foram. Research, Contr., vol. 7, p. 40,
3 pl. 5, figs. 9a-c, 1931.

Bulimipa reussi Morrow, Jour. Paleontology, vol. 8, p. 195,
3 pl. 29, fig. 12, 1934%.

! Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 120,

; pl. 51, figs. 1-5, 1946 (see this reference for

| synonymy to 1946). |

Bulimina ovulum Reuss var. ovulum Reuss. Frizzell, Univ.

] Texas, Bureau Econ. Geol., Rept. Inv. no. 22,
—— p—115, pl. 17, fig.-2, 195L. -

2
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The writer may have included a few specimens of
B. exigua Cushman and Parker among those identified as B.
reussi Morrow because the former so closely resemble nepionié
specimens of the latter species. The two species are so
similar in size and in taper that confusion is altogether
likely.

This species has been widely recorded from Austin,
Taylor, and Navarro strata of the Gulf Coastal Plain and
the mid-continent area. It is common in the Austin.

Genus NEOBULIMINA Cushman and Wickenden, 1928

NEOBULIMINA CANADENSIS Cushman and Wickenden

Plate 8, figure 19

Neobulimina canadensis Cushman and Wickenden, Cushman Lab.
Foram. Research, Contr., vol. 4, p. 13, pl. 1,
figs. 1, 2, 192@.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 125,
pl. 52, figs. 11, 12, 1946 (see this reference for
synonymy .to 19465.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 116, pl. 17, figs. 1lla,b, 1954%.

This species has been widely and frequently recordedé

from strata ranging from upper Eagle Ford to Navarro in 1

; |

age, but it was found only in the lower Austin in this study.

;
NEOBULIMINA IRREGULARIS Cushman and Parker ;

Plate 8, figures 20, 21 |

Neobulimina irregularis Cushman and Parker, Cushman Lab.

; Foram. Research, Contr., vol. 12, p. 9, pl. 2, |

| figs. 8a,b, 1938.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 125,
pl. 52, fig. 13, 1946 (see this reference for
synonymy to l9hé); Maryland Dept. of Geology, Mines
and Water Resources, Bull. 2, p. 261, pl. 25, fig.

LW Wal ——
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Frizzell, Univ. Texas, Bureau Ecou. Geol., Rept. Inv.
no. 22, p. 116, pl. 17, figs. 1l2a,b, 1954.

This species was found only in lower Austin samples,:
but it is reported to range from upper Eagle Ford to lower
Taylor.

Genus VIRGULINA d'Orbigny, 1826
VIRGULINA TEGULATA Reuss
Plate 8, figure 22

Virgulina tegulata Reuss, Verstein. b8hm. Kreideformation,
pt. 1, p. %0, pl. 13, fig. 81, 1845.
Bandy, Jour. Paleontology, vol. 25, p. 512, pl. 75,
figs. 7a-c, 1951 (see this reference for synonymy
to 1951). .
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 117, pl. 17, figs. 20, 21, 1953.

This form occurs frequently but sparsely in Austin
strata. It has a long range in the Gulf Coastal Plain,
extending from the Eagle Ford through the Navarro. 1In
Austin samples it varies considerably in size.

Genus LOXOSTOMUM Ehrenberg, 1854
LOXOSTOMUM CLAVATUM (Cushman)
Plate 8, figures 23, 2h

Bolivina clavata Cushman, Cushman Lab. Foram. Research,

1 Contr., vol. 2, p. 87, pl. 12, figs. 5a,b, 1927.

Loxostoma clavatum (Cushman). Cushman, Jour. Paleontology,

vol. 6, p. 340, pl. 51, figs. 8a,b, 1932; U. S.
Geol. Survey, Prof. Paper 206, p. 130, pl. 54,
figs. 4-9, 1946.(see this reference for synonymy

‘ to 1946).

Loxostomum cushmani Wickenden, Royal Soc. Canada, Trans.,

: 3rd ser., vol. 26, sec. 4, p. 91, pl. 1, figs.

| 6a,b, 1932.
Loxostoma cushmani Wickenden. Cushman and Deaderick,
? Cushman Lab. Foram. Research, Contr., vol. 18, p.
| 63, pl. 15, figs. 11-13, 1942.
| __Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 129,
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pl. 53, figs. 24-31, 1946 (see this reference for

synonymy to 1946). ,
Loxostomum clavatum (Cushman). Frizzell, Univ. Texas, Bureau

Econ. Geol., Rept. Inv. no. 22, p. 118, pl. 17,

figs - 28-31, 1951'" :
Loxostomum cushmani Wickenden. Frizzell, Univ. Texas, Bureau!

Econ. Geol. Rept. Inv. no. 22, p. 118, pl. 17, '

figs. 32-34%, 1954%.

According to Cushman (1946, p. 130), Loxostomum
cushmani Wickenden is distinguished from L. clavatum
(Cushman) by "difference in shape, the greater tendency for
the former to become uniserial, and the greater development |
of crenulations in the latter." These distinctions afford
separation of the two forms only with much difficulty.
Cushman has also stated (ibid.) that the two forms seldom
occur together. In Austin samples they not only occur !
together, but L. clavatum (Cushman) was found only in |
samples that also contained L. cushmani Wickenden. In
these samples it is evident that L. clavatum (Cushman) is ; '
derived from L. cushmani Wickenden, and it appears to be
merely a slightly more clavate form which does not attain |
the uniserial stage of a normél L. cushmani Wickenden.
Crenulation development is not necessarily greater in L.

élavatum (Cushman). |

In the writer's opinion, typical L. cushmani Wicken-
@en and L. clavatum (Cushman) cannot be separated properly
és two distinct species, and, accordingly, they should be

éonSpécific. The name clavatum has priority, but it should

Le noted that L. clavatum (Cushman), as originally defined,
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is the atypical form.

Loxostomum clavatum (Cushman) has been recorded
throughout the Gulf Coastal Plain from strata ranging in ; i
age from upper Austin through Navarro. It occurs in samples? ;
from the Bonham and Gober formations of Fannin County,

especially in the latter, but is lacking in those of Collin

and Dallas Counties. However, it has been recorded from : ;

the uppermost Austin of Collin County. The report from the |

"Ector" of Grayson County is questionable, as previously

noted (see footnote 1, p. 30). |

| LOXOSTOMUM FANNINENSIS n. sp.. ;

Plate 8, figure 25

Test elongate‘and very slender, five or more times |

longer than broad, very slightly tapering, straight, curved, |
or irregular and twisted, initially oval in transverse

section, becoming circular, periphery rounded, initially

regularly biserial, becoming irregularly biserial and
ﬁltimately tending to uniserialj chambers numerous, |
; 1
initially approximately equal in height and breadth, gradually
%ncreasing in height, more so than in breadth, initially i
?ninflated, becoming strongly inflated and globular,
Fxtending farther across test as uniserial tendency
ﬁevelops; sutures initially flush, faintly limbate and

essentially horizontal, becoming much depressed and curved,

Fccasionally displaying a few faint, slight crenulations at

base-of-an-adult- chamber; surface-smooth-and—vitreousy————




oL
aperture”6V§i;m§ﬁ55éfminal;fﬁéﬁ&iﬁé_56"5é66ﬁéwféfﬁfﬁéigww'“W{
length .69 mm., breadth .12 mm.
This new species is similar to L. plaitum (Carsey),
which occurs throughout the Tayior and Navarro of the Gulf
Coastal Plain. However, L. fanninensis n. sp. is definitely%

more slender than L. plaitum (Carsey), has horizontal rather.

than oblique early sutures, has high rather than broad

t
1
|
chambers, has more globular terminal chambers, and has a |
i
stronger uniserial tendency.

Bonham and Gober samples reveal that L. fanninensis

n. sp. grades into L. clavatum (Cushman) (i.e., L. cushmani
Wickenden type) by increase in sutural crenulations and |
in robustness of test as the lithology changes from
dominantly argillaceous to calcareous.
‘ This new species is known only from the upper
Bonham clay of Fannin County. |
Family ELLIPSOIDINIDAE

Genus PLEUROSTOMELLA Reuss, 1860

PLEUROSTOMELLA AUSTINANA Cushman
| Plate 9, figures la,b
Pleurostomella austinana Cushman, Cushman Lab. Foram.
z Research, Contr., vol. 9, p. 6%, pl. 7, fig. 13,

| - 1933; U. ’S. Geol. SurveK Prof. Paper 206, p. 131,
| pl. 54, figs. 19-21, 19 ¢ (see this reference for
‘ synonymy to 1946).

Pleurostomella austiniana Cushman. Frizzell, Univ. Texas,
1 Bureau Econ. Geol., Rept Inv. no. 22, p. 120,

pl. 18, fig. W, 1954.

The previous record of this species confines it to

|
_
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the Austin chalk. It occurs frequently in samples from
the lower and middle Austin of Dallas and Collin Counties,
pbut is confined to the Ector chalk and basalmost Bonham
of Fannin County.
PLEUROSTOMELLA NITIDA Morrow
Pleurostomella nitida Morrow, Jour. Paleontology, vol. 8,

p. 196, pl. 30, figs. 22a,b, 193k.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 132, ;
pl. 5%, figs. 24a,b, (holotype redrawn), 1946. &
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv. |

no. 22, p. 120, pl. 18, figs. 5a,b, 1954.

A single but well preserved specimen of this species;
identical to the holotype, was found in Sample 1, station
F-14%, from the middle Gober chalk of Fannin County.

PLEUROSTOMELLA WATERSI Cushman
Plate 9, figures 2a,b
Pleurostomella watersi Cushman, Cushman Lab. Foram. Research,

Contr., vol. 9, p. 63, pl. 7, figs. 11, 12, 1933; ;

U. S. Geol. Survey, Prof. Paper 206, p. 132, pl. 54,

figs. 22, 23, 1946.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 120, pl. 18, figs. 7, 8, 1954. :

This species has been recorded from only four

localities, all in the Austin chalk. The record from the
"Bonham marl" (Cushman, 1946, p. 132, sample no. 328) is |

from the middle marl of the calcareous facies of the Austin !

énd is several miles from the nearest outcrop of identifiabl?

énd normal Bonham lithology. Like P. austinana Cushman, thi%
%pecies occurs frequently in the lower and middle Austin E
&f Dallas and Collin Counties, but is confined to the Ector
gndeasalmost—Bonham—in~EanninfCounxyw— ——

|
§
é
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Genus NODOSARELLA Rzehak, 1895

NODOSARELLA TEXANA Cushman
Plate 9, figure 4

Nodosarella texana Cushman, Cushman Lab. Foram. Research,
Contr., vol. 14, p. 46, pl. 8, fig. 1, 19383 U. S.
Geol. Survey, Prof. Paper 206, p. 133, pl. 55, fig.
18, 1946 (see this reference for synonymy to 1946).
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 121, pl. 18, fig. 12, 1954%.

The record of this species confines it to upper

Austin and lowermost Taylor'strata. It is uncommon in
Austin strata. It occurs in only the uppermost Austin in
Dallas and Collin Counties, but occurs in the lower Gober in
Fannin County, more than 200 feet below the top of the
Austin group.

Genus ELLIPSOIDELLA Heron-Allen and Earland, 1910

ELLIPSOIDELLA GRACILLIMA (Cushman)
Plate 9, figure 3

Nodosarella gracillima Cushman, Cushman Lab. Foram. Research,
Contr., vol. 9, p. 64, pl. 7, figs. 1lka,b, 19333 {
U. S. Geol. Survey, Prof. Paper 206, p. 134, |
p. 55, figs. 19-21, 1946 (see this reference for ;
synonymy to 1946).

Ellipsoidella gracillima (Cushman). Frizzell, Univ. Texas,

’ Bureau Econ. Geol., Rept. Inv. no. 22, pp. 120,
151, pl. 18, figs. 1lla,b, 195k4.

|
(
|

The record of this species is similar to that of

Nodosarella texana Cushman: the species is confined to

ﬁpper Austin and lower Taylor strata. However, E. |

éracillima (Cushman) occurs much more frequently and ranges

}ower in the Austin.
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- Genus STILOSTOMELLA Guppy, 1894 o !
STILOSTOMELLA PSEUDOSCRIPTA (Cushman)
Plate 9, figure 5
Ellipsonodosaria pseudoscripta Cushman, Cushman Lab. Foram.

Research, Contr., vol. 13, p. 103, pl. 15, fig. 1%,

19375 U. S. Geol. Survey, Prof. Paper 206, p. 135,

pl. 56, fig. 9, 19u6.

Stilostomella pseudoscripta (Cushman). Frizzell, Univ. Texas,

Bureau Econ. Geol., Rept. Inv. no. 22, pp. 121, f

151, pl. 18, fig. 12, 1954.

This species has a modest record of occurrence
throughout the Gulf Coastal Plain in strata ranging from
upper Austin through Navarro in age. It occurs rather
frequently in the Bonham clay of Fannin County, but is
uncommon elsevhere. '

Family ROTALIIDAE
Genus DISCORBIS Lamarck, 1804

DISCORBIS MORROWI nom. nov.
Plate 9, figures 7a-c

Valvulineria infreguens Morrow, Jour. Paleontology, vol. 8, |
p. 197, pl. 30, figs. 3a-c, 193k%.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 138, |
pl. 57, figs. Sa-c (holotype refigured), 1946 (see
this reference for synonymy to 1946).

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 123, pl. 18, figs. 35a-c, 195k. |

The holotype of this species is sufficiently
piconvex to render reasonable the original identification

as Valvulineria Cushman, although the dorsal face is

|
deseribed as moderately convex and the ventral as concave.

lowever, this species, which is rather common in Austin

éamples,mis_vamiably,Wbuxwusualiyastronglyywpiano-eonvexy——~—
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as illustrated in Plate 9, figures 7a-c. Specimens similar
to the holotype are rare. Because of a majority of specimens
with highly convex dorsal and flat to concave ventral
surfaces, it is necessary to remove this species from the
genus Valvulineria Cushman and assign it to the genus
Discorbis Lamarck.
Since the name Discorbis infreguens Plummer is
preoccupied (Plummer, 1927, p. 138), the new name morrowi
is suggested.
Discorbis morrowli nom. nov. has been recorded from
Austin and lowermost Taylor strata in Texas. It was
originally described from the Niobrara chalk. It is rather
common in Austin strata and is one of the few species found
frequently in samples from Travis County.
Genus VALVULINERIA Cushman, 1926
VALVULINERIA CRETACEA (Carsey)
Plate 9, figures 8a-c
Rotalia cretacea Carsey, Univ. Texas, Bull. 2612, p. 48,
| pl. 5, figs. la,b, 1926. ;
Gyroidina depressa (Alth). Cushman and Church (not of Alth),
California Acad. Sci., Proc., 4th ser., vol. 18, !
p. 515, pl. W41, figs. 4.6, 1929.
Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 139,
pl. Sﬁé figs. 1-4 (see this reference for synonymy
i to 1946).
Valvulineria plummerae Loetterle. Cushman (in part) (not of |
- Loetterle), U. S. Geol. Survey, Prof. Paper 206, pl. |

57, figs. 3a-c (not fig. W4; editorial error; see ;
Loetterle, 1937, pl. 6, figs. 7a-c), 1946. |

I
% The confusion of this species and V. cushmani nom. !

ﬁov. will be discussed in the remarks concerning the latter }

1

K
..I '
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species, which immediately follows V. cretacea (Carsey).

This species has been recorded throughout the
Senonian of North and South America. It is rather common
in the Austin.

VALVULINERIA CUSHMANI nom. nov.
Plate 9, figures 9a-c
Rotalia cretacea Carsey. Sandidge (not of Carsey), Am. Mid.

Nat., vol. 13, p. 364, pl. 33, figs. 7, 8, 1932.
Valvulineria cretacea (Carseys. Cushman and Todd Znot of

Carsey), Cushman Lab. Foram. Research, Contr.,

vol. 19, p. 67, pl. 12, fig. 1, 1943.

Cushman, U. S. Geol. Surveﬁ, Prof. Paper 206, p. 138,

pl. 57, figs. 8a-c, 19446.

Gyroidina depressa (Alth). Frizzell (not of Alth), Univ.

Texas, Bureau Econ. Geol., Reﬁt. Inv. no. 22, p.

123, pl. 18, figs. 36a-c, 1954.

The confusion of V. cretacea (Carsey) and V. cushmani
nom. nov. is discussed in detail by Harris and McNulty
(Jour. Paleontology, in print). Briefly, the history of
the two forms is as follows: Rotalia cretacea Carsey was
described by Carsey as a new species. Cushman and Church
incorrectly identified this species as R. depressa Alth and
erroneously changed the genus to Gyroidina 4'Orbigny.
Cushman and Todd later described Valwvulineria cretacea
Cushman and Todd, which was considered identical with
Carsey's species and, consequently, was assigned that
specific name. It is presumed that Cushman intended for
Carsey's species to be removed from the synonymy of

Gyroidina depressa (Alth) Cushman and Church, but this was

not done.
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Harris and McNulty maintain that Carsey's species
is not the same as that of Alth and that, therefore, the
original name of Carsey has priority and should be used.
They also present evidence that this species should be
assigned to the genus Valvulineria Cushman instead of +u
Gyroidina d'Orbigny. ©Shéh change leaves V. cretacea (Carsey)
Cushman and Todd (not of Carsey) a separate and distinct
species with a homonymous name. Accordingly, they assign
the name Valvulineria cushmani nom. nov.

Valvulineria cushmani nom. nov. has been reported

from Taylor and Navarro strata of the Gulf Coastal Plain.
It occurs rather frequently throughout middle and upper
Austin strata. |
VALVULINERIA PLUMMERAE Loetterle
Plate 9, figures 1lOa-c

Gyroidina nitida Reuss. Plummer (not of Reuss), Univ. Texas,
Bull. 3101, p. 191, pl. 14, fig. 5, 1931. |
Valvulineria plummerae Loetterle, Nebraska Geol. Survey,
Bull. 12, 2nd ser., p. 41, pl. 6, figs. 5, 6, 1937.
Cushman (in part), U. S. Geol. Survey, Prof. Paper 206,
p. 137, pl. 56, figs. 4,(not figs. 3a-c), 1946 (see
this reference for synonymy to 1946).
Frizzell (in part), Univ. Texas, Bureau Econ. Geol.,
Rept. Inv. no. 22, p. 123, pl. 18, fig. 33 (not
figs. 32a-c), 1954.

This species has been recorded from Austin, Taylor, |
and Navarro strata throughout the Gulf Coastal Plain. It §
occurs rather frequently in the Austin of Dallas County and

'

sporadically elsewhere.

, |
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Genus QUADRIMORPHINA Finlay, 1939
QUADRIMORPﬁINA ALLOMORPHINOIDES (Reuss)
Plate 9, figure 12

Valvulina allomorphinoides Reuss, Akad. Wiss. Wien., Math.-
naturwiss. K1., Proc., vol. %0, p. 223, pl. 11,
figs. ba-c, 18é0.
Discorbina allomorphinoides (Reuss). Franke, Greifswald
Univ., Geolog.-Pal. Inst., Abh., vol. 6, p. 91,
pl. 8, figs. 1la,b, 1925.
Discorbis allomorphinoides (Reuss). Cushman, Am. Assoc.
Petr. Geol., Bull., vol. 10, p. 606, pl. 20, figs.
18, 19; pl. 21, fig. 5, 1926. |
Valvulineria allomorphinoides zReuss). Cushman, Cushman
Lab. Foram. Research, Contr., vol. 7, p. 43, pl.
6, figs. 2a-c, 1931.
Kline, Mississippi State Geol. Survey, Bull. 53, p.
52, pl. 5, figs. 11, 12, 1943. ,
Cushman, U. S. Geol. Surve Prof. Paper 206, p. 138,
pl. 57, figs. 6, 7, 19 (see this reference for
additional synonymy to 1946).
Cushman and Todd, Cushman Lab. Foram. Research, Contr.,
 vol. 22, p. 62, pl. 11, fig. 1, 19u6.
Cushman, Maryland Dept. of Geology, Mines and Water
Resources, Bull. 2, p. 263, pl. 25, fig. 12, 1949;
U. S. Geol. Survey, Prof. Paper 232, p. 50, pl. 1k,
figs. 8, 9, 1951. _
Harris and Jobe, Microfauna of Basal Midway Outcrops
neér Hope, Arkansas, p. 46, pl. 8, figs. 14, 15,
1951.
Bandy, Jour. Paleontology, vol. 25, p. 503, pl. 74, ‘
figs. 4a-c, 1951. . '
Quadrimorphina allomorphinoides (Reuss). Finlay, Trans. Roy.
Soc. New Zealand, vol. 69, p. 325, 1939. !
"Walvulineria" allomorphinoides (Reuss). Frizzell, Univ.
Texas, Bureau Econ. Geol., Rept. Inv. no. 22, ’
p. 122, pl. 18, figs. 3la-c, 1954.
According to Glaessner (1945, p. 146) this species |
and its allies have been separated from Valvulineria
Cushman and assigned to the genus Quadrimorphina Finlay. ‘
Harris and Jobe (1951, p. 47) have suggested the |
possibility that the smaller Cretaceous forms assigned to

this-speeies—may-be—a -different species:—However;—both———
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large and small specimens occur contemporaneously in Austin
samples, and the writer observes no discernible specific
difference between the two sizes.
This species has been found in Senonian strata of
Europe and the western hemisphere. It occurs in small
nunmbers throughout the Austin.
Genus GYROIDINA 4'Orbigny, 1826
GYROIDINA GLOBOSA (Hagenow)
Plate 9, figures 1lla,b
Nonionina globosa Hagenow, Neues Jahrb., p. 574, 1842.
Rotalia globosa (Hagenow). Reuss, Akad. Wiss. Wien., Math.-
naturwiss. K1., Proc., vol. 44, pt. 1, p. 330, pl.
7, figs. 2a,b, 1862. ‘
Gyroidina globosa (Hagenow). Cushman, Jour. Paleontology,
vol. 5, p. 310, pl. 35, figs. 19a-c, 19313 U. S.
Geol. Survey, Prof. Paper 206, p. 140, pl. 58,
figs. 6-8, 1946 (see this reference for synonymy
to 1946); Cushman Lab. Foram. Research, Contr.,
vol. 23, p. 13, pl. 4, fig. 23, 1947; Maryland
Dept. of Geology, Mines and Water Resources, Bull.
2, p. 264, pl. 25, figs. 15, 16, 1949.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 124, pl. 18, figs. 40a-c, 1954.
This species occurs throughout the Senonian of
North America. Although present in small numbers, it occursf
throughout Austin strata.
Family CHILOSTOMELLIDAE : ;

Genus ALLOMORPHINA Reuss, 1850

AL LOMORPHINA TROCHOIDES (Reuss)
Plate 9, figures 1l3a,b §

Globigerina trochoides Reuss, Verstein. b8hm. Kreideforma-
i tion, pt. 1, p. 36, pl. 12, fig. 22, 18k45.
Valvulina trochoides (Reuss). Franke, Preuss. geol. Lande

e e ey,
!
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sanstalt, Abh., new ser., vol. 111, p. 162, pl.
15, figs. 2a-c, 1928.

Allomorvhina trochoides (Reuss). Cushman and Jarvis, U. S.
Nat. Mus., Proc., vol. 80, art. 14, p. 49, pl. 15,
figs. 3a-c, 1932.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 145,

pl. 60, fig. 7, 1946 (see this reference for
additional synonymy to 1946).

This species was described from the Upper Cretaceous
of Europe and has been recorded from Trinidad and Mexico
but not frbm Texas. It occurs in uppermost Austin strata,
where it is very uncommon.
Family GLOBIGERINIDAE
Genus GLOBIGERINA 4!'Orbigny, 1826
GLOBIGERINA sp. cf. G. CRETACEA 4'Orbigny
Plate 9,~figures 1ka-c

Globigerina cretacea d'Orbigny, Soc. géol. France, Mém.,

This very abundant Austin species is coiled in a
definite but very low helix. It displays five to seven
chambers in the final whorl. In general the chambers
increase regularly but gradually in size, although individuai
specimens occasionally display aberration of some chamber,
such as decrease in size or twisting of the terminal
éhamber. The chambers are set rather well apart, and the
periphery of the test is lobulate. The umbilicus 1is
extremely large on specimens with seven chambers in the
final whorl, but it is reduced with decrease in number of %
?hambers in the final whorl. It is presumed that each f
éhambexmopenSHintowthe«umbilieusvwalthoughwthiswwasunotu..‘mj
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substantiated because of calcareous deposits in the
umbilicus.

This species displays the characteristics generally
accepted for G. cretacea d'Orbigny, but it is accompanied
by abundant specimens that appear identical except for the
presence of two weak péripheral carinae. These carinae
usually decrease in strength aperturally and are often
lacking in the final and penultimate.chambers. The carinate
forms are most abundant in the lower Austin.

Such weakly carinate globigerinids have usually
been assigned to Globotruncana globigerinoides Brotzen
(e.g., Hamilton, 1953, p. 233; Bolli, 1951, p. 198), and
they are so grouped in this report. However, such separation
certainly seems unnatural, and the identification of both

Globigerina sp. cf. G. cretacea d'Orbigny and Globotruncana

sp. ¢f. G. globigerinoides Brotzen is, consequently, in
doubt.
Genus RUGOGLOBIGERINA Bronniman, 1952
RUGOGLOBIGERINA RUGOSA RUGOSA (Plummer)
Plate 9, figures 1l5a-c

Globigerina cretacea d'Orbigny. Carsey (not of d'Orbigny),
Univ. Texas, Bull. 2612, p. 43, pl. 5, fig. 5, 1926.
Cushman (not of d'Orbigny), Tenn. Div. Geol., Bull. U1,
p. 53, pl. 10, figs. 6, 7, 1931. )
Schell (not of d'Orbigny), Southern Methodist Univ.,
Master's Thesis, p. 80, 1952.
Globigerina rugosa Plummer, Univ. Texas, Bull. 2644, p. 38,
i pl. 2, figs. 10a-d, 1927; Univ. Texas, Bull. 3101,
p. 19%, 1931. .
Rugoglobigerina rugosa rugosa (Plummer). Bronniman, Bull.
- ———-Amer Pa}eentoiegy¢~velvw34;~neTwlh97wp7m2—;w~FMWM~~
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text figs. 11-13, 1952. '

Hamilton, Jour. Paleontology, vol. 27, p. 227, pl. 30,

figs. 1-3, 1953.

Although no umbilical cover plate was observed on
Austin specimens, all possess along the umbilical margin of
the final chamber some degree of flange, which appears to
be the basal remnant of a cover plate. In addition, well
preserved specimens display the diagnostic radial alignment
of cancellate spines. The form has been recorded from the
Eagle Ford, Navarro, Ripley, and Upper Cretaceous of
Trinidad. It is very abundant in Austin strata.

Geiius GLOBIGERINELLA Cushman, 1927
GLOBIGERINELLA ASPERA (Ehrenberg)
Plate 10, figures la,b
Rotalia gsge;i.Eggfngggiz Eg?rggg?1§§§ﬁz.pl. 27, figs. 57,
Globigerinella aspera (Ehrenberg). Carman, Jour. Paleon-

tology, vol. 3, p. 59, pl. 34, fig. 6, 1929.

Bandy, Jour. Paleontology, vol. 25, bp. 50é, pl. 75,
figs. 3a-c, 1951 (see this reference for synonymy
Hamiigoé?s}gﬁr. Paleontology, vol. 27, p. 226, pl. 30,

fig. 5, 1953.

Since the original designation of this species
lacked any description, and since illustrated specimens
were viewed in transmitted light of a Canada balsam mount,
the definition of the species must be a product of later
workers' consensus.

- Some workers have emphasized exceptionally rapid
éxpansion of the final two or three chambers; others i
él»ppa rently-consider forms-with-chambers—-of-regularly— - —
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increasing size to be acceptable. Consequently, this
common Austin species, with chambers of repgularly increasing
size, 1s assigned to G, aspera (&hrenberg), with the note
that later analysis of the species may cause it and other
similar forms to be separated.
Genus HASTIGERINELLA Cushman, 1927
HASTIGERINBLLA ALSZXANDERI Cushman
Plate 10, figures 2a,b
Hastigerinella alexanderi Cushman, Cushman Lab. Foram,
Research, Contr., vol. 7, p. 87, pl. 11, figs. 6-9,
1931; U. S. Geol. Survey, Prof. Paper 206, »n. 118,
pl. 61, figs. L-7, 19L6,

Frizzell, Univ., Yexas, Bureau &con. Geol., Hept. Inv.
no. 22, ». 127, pl. 20, figs. 15, 16, 195l.

With its planispirally colled chambers varying
from subglobular to extremely elongate conical, H.

alexanderi Cushman is a most distinctive species. It has

been recorded from only two localities in the lower and
middle Austin of Grayson County. However, it is actually
rather common in the lower and middle Austin of the
calcareous facies of Collin and Yallas Counties, although it
wes not found above lowermost Bonham clay strata in the
arcillaceous facies of Fannin County.

The species is evidently confined to the Austin and
will serve as an index fossil for the unit.

HASTIGERINELLA SIMPLEX HMorrow
Plate 10, figures 3a,b

Hastigerinella simplex Morrow, Jour. Paleontology, vol. 8,




107
p. 198, pl. 30, figs. 6a,b, 193k.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 148,
pl. 61, fig. 10, 1946 (see this reference for
additional synonymy to 1946).

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 127, pl. 20, figs. 13a,b, 1954.

This species was described originally from the
Greenhorn formation of Kansas and has been reported from
the Niobrara and Austin chalks. It is similar to the
rapidly expanding type of Globigerinella aspera (Ehrenberg),‘
and slightly atypical specimens are difficult to distinguishi
from the latter species. Although not abundant, the species
occurs throughout Austin strata.

HASTIGERINELLA WATERSI Cushman
Plate 10, figures 4a,b |
Hastigerinella watersi Cushman, Cushman Lab. Foram. Research,

Contr., vol. 7, p. 86, pl. 11, figs. 4, 5, 1931; |

U. S. Geol. Survey, Prof. Paper 206, p. 148, pl.

61, figs. 8, 9, 1946 (see this reference for

additional synonymy to 194%46).

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 128, pl. 20, figs. 17a,b, 195k.

This species has been recorded from the Niobrara
chalk and the lower and middle Austin. It occurs rather |
frequently in the lower and middle Austin of the calcar-
eous facies of Dallas and Collin Counties, but is lacking
in samples from Fannin County. Like H. alexanderi Cushman,

it is restricted to Austin strata and may serve as an index

gossil for the unit.

1
|
!
|
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Family GLOBOROTALIIDAE
Genus GLOBOTRUNCANA Cushman, 1927
"GLOBOTRUNCANA CANALICULATA (Reuss)™
Plate 10, figures 5a-c
?Rosalina canaliculata Reuss, Akad. Wiss. Wien., Math.-
naturwiss. Kl1., Mem., vol. 7, pt. 1, p. 70, pl.
26, fig. 4, 1854, ‘
Globotruncana canaliculata (Reuss). Cushman, U. S. Geol.
Survey, Prof. Paper 206, p. 149, pl. 61, figs.
17, 18, 1946 (see this reference for partial
synonymy to 1946).
Bandy, Jour. Paleontology, vol. 25, p. 509, pl. 75,
figs. 2a-c¢, 1951.
Hamilton, Jour. Paleontology, vol. 27, p. 232, pl. 29,
figs. 9, 10, 1953.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 128, pl. 20, figs. 2la-c, 195k4.
Globotruncana lapparenti lapparenti Bolli, Eclogae geol.

Helvetiae, vol. 37, p. 230, fig. 1, nos. 15, 16;
pl. 9, fig. 11, 194k,

This species is recognized essentially by its é
parallel sides. The veﬁtral sutures are curved in the 2
G. lapparenti Bolli fashion, and the umbilicus is relativelyf
large. The peripheral carinae are well developed and well
separated, producing a blunt, conspicuously truncate
periphery.

This is the common Upper Cretaceous species that
ﬁas been consistently identified as G. canaliculata (Reuss)
by American workers, although it differs notably in ventral
aspect from the original illustration of Reuss, as European

|
Workers have noted. According to Bolli (1951, pp. 191, 192,%
194), it should be placed in synonymy with G. lapparenti E
. , |

lapparenti Bolli. -However, Bolli (1951, p. 191) called
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attention to the possibility that the original jillustrations
of Reuss' species may be inaccurate and that G. canaliculata
(Reuss) may actually possess the identical ventral character
of G. lapparenti lapparenti Bolli. In such event, G.
canaliculata (Reuss), G. canaliculata of Cushman and other

American workers, and G. lapparenti lapparenti Bolli would

be synonymous, and the species would be G. canaliculata
(Reuss). Consequently, and until the problem is clarified,
the writer employs the earlier name for the Austin form,
although it is apparently synonymous with Bolli's species.

This Austin species is common and occurs throughout
the unit.

GLOBOTRUNCANA FORNICATA Plummer
Plate 10, figures 6a,b

Globotruncana fornicata Plummer, Univ. Texas, Bull. 3101,
¢. 198, pl. 13, figs. 4-6, 1931.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 149,
pl. 61, figs. 19a-c, 1946 (see this reference for
synonymy to 1946). 4

Cita, Riv. ital. paleon., anno. 5%, p. 153, pl. 3,

 figs. 8a-c, 1948.

Bolli, Jour. Paleontology, vol. 25, p. 19% (no illus-
tration), 1951.

Hamilton, Jour. Paleontology, vol. 27, p. 232, pl. 29,
fig. 21, 1953.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 129, pl. 20, figs. 26a-c, 195k%.

This distinctive species of Globotruncana Cushman 1s

common in Austin strata. It frequently occurs with G.

rosetta (Carsey), and it appears that G. fornicata Plummer

is derived from G. rosetta (Carsey) by reduction in number

and increase in curvature of chambers.
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GLOBOTRUNCANA sp. aff. G. GLOBIGERINOIDES Brotzen
Plate 10, figures 7a,b
Globotruncana globigerinoides Brotzen, Sveriges geol. Under-
s8kning, ser. C, no. 396, Arsbok 30, pl. 12, figs.

3a~-c3 pl. 13, fig. 3, 1936.

Except for two rather weak peripheral carinae,
which often disappear on terminal chambers, this species
is identical with Globigérina sp. cf. G. cretacea d'Orbigny;
as noted in the discussion of that species. In recent
years such'weakly carinate globigerinids have been assigned
to Brotzen's species (Bolli, 1944, p. 233; 1951, p. 198,
Hamilton, 1953, p. 233), and that procedure is followed
here.

This species appears to grade almost imperceptibly
into Globotruncana marginata (Reuss) by increase in
strength and separation of carinae and by increase in
curvature of dorsal sutures.

This species is abundant throughout Austin strata.

GLOBOTRUNCANA MARGINATA (Reuss)
Plate 10, figures 8a,b

Rosalina marginata Reuss, Verstein, b8hm. Kreideformation
pé:);sl, b, 36, pl. 8, figs. 54, 7l; pl. 13, fig. 68,

1 L] R N

Globotruncana marginata (Reuss). Thalmann, Eclogae geol.
Helvetiae, vol. 27, p. Wllk, 193k.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 150,
pl. 62, figs. 1, 2, 1946 (see this reference for
synonymy to l9hé).

Hamilton, Jour. Paleontology, vol. 27, p. 233, pl. 29,
figs. 23-25, 1953.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 129, pl. 20, figs. 2ka-c, 1954.

Globotruncana -lapparenti bulloides (Vogler). Bolli, Eclogae




111

geol. Helvetiae, vol. 37, p. 231, fig. 1, nos. 17
18; pl. 9, fig. 12, 19Lk. ’ ’ ’

As in the case of “Globotruncggg canaliculata (Reuss)"
there is here a question of the specific name to be employed
for this species. It has generally been identified as G.
marginata (Reuss) by American workers, but Bolli has placed
it in synonymy with G. lapparenti bulloides (Vogler).

Specimens from Austin samples suggest that this
species may be related to "G. canaliculata (Reuss)," and
that the latter may have been derived from a form such as
G. marginata (Reuss).

GLOBOTRUNCANA ROSETTA (Carsey)
Plate 10, figures 9a-c

Globigerina rosetta Carsey, Univ. Texas, Bull. 2612, p. Lk,
pl. 5, figs. 3a-c, 1926.
?Pulvinuiina arca Cushman, Cushman Lab. Foram. Research,
Contr., vol. 2, p. 23, pl. 3, figs. la-c, 1926.
Globotruncana rosetta ZCarseyS. White, Jour. Paleontology,
vol. 2, p. 286, pl. 39, fig. 1, 1928.
Bandy, Jour. Paleontology, vol. 25, p. 509, pl. 75,
figs. 4a~c, 1951.
Hamilton, Jour. Paleontology, vol. 27, p. 233, pl. 29,
figs. 26-28, 1953.
?Globotruncana arca (Cushman). Cushman, Cushman Lab. Foram.
Research, Contr., vol. 3, p. 91, pl. 19, fig. 11,

The status and relations of G. rosetta (Carsey) have

been the subject of controversy since the publication of
Cushman's Professional Paper 206 (1946). In this and many
previous reports Cushman assigned G. rosetta (Carsey) to

synonymy with G. arca (Cushman). However, illustrations

of G. arca (Cushman) in U. S. Geological Survey Professional
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Paper 206 (pl. 62, figs. 4, 5) depict two apparently
unrelated aﬁquuite dissimilar specimens. One of these is
the holotype of G. arca (Cushman), illustrated by repro-
duction of the original illustration. The second is a form
that closely resembles G. rosetta (Carsey). The accompanying
description and remarks 4o not explain the apparent anomaly.
Consequently, several workers understandably questioned or
rejected inclusion of the rosetta-like form in G. arca
(Cushman) .

The evidence for combining these two forms was
discussed in detail by Plummer (1931, pp. 195-198).
According to Mrs. Plummer, G. arca (Cushman) and G. rosetta
(Carsey) are end members of variants within a single species.
The characteristics which vary are the number and strength
of peripheral keels and the relative convexity of ventral
and dorsal faces. Immature forms, from which the holotype
of G. arca (Cushman) was chosen, possess two definite
peripheral keels throughout the final whorl and are biconvex
and bluntly truncate on the periphery. Variation within
the species allows the ventral keel to become obscure,

(by decrease in its relief and simultaneous crowding against
the dorsal keel) and ultimately to disappear completely.
These changes appear first on final chambers of the final
whorl of a test and extend progressively toward the initial
chambers of the final whorl, producing in extremes of

variation a uni-carinate specimen. Disappearance -of the
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ventral keel is usually accompanied by increase in convexity
of the ventral face. Extremes of variation, from which G.

rosetta (Carsey) was described, are essentially plano-

convex and single keeled.
It is possible that Mrs. Plummer's views may be
erroneous despite evidently extensive study of the problem.
Present American workers appear to regard G. arca (Cushman)
as a biconvex, almost discoid, bluntly truncated form with
widely separated peripheral keels, as has been well
illustrated by Bandy (1951, p. 75, figs. la-c). Such
characteristics may be inferred from the original illus-
trations, although these illustrations are vague and
indistinct. The original description is uninformative as
to these properties, and it contains no information E
concerning the curvature of ventral sutures.
Specimens examined for this report support Mrs. ;
Plummer's observations. They vary in development of |
peripheral keels frqm forms with a distinct ventral keel, ; .
which becomes indistinet on terminal chambers, to forms -
which are virtually single keeled throughout. They vary
in shape from sub-biconvex to plano-convex. However,
typical G. arca (Cushman) types with distinct and strong
development of both keels throughout are uncommon.
Most of the Austin specimens are intermediate to
both G. arca (Cushman) and G. rosetta (Carsey) as defined

originally. -However, they more closely resemble G. rosetta
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(Carsey) than G. arca (Cushman). Moreover, Carsey's species
was published in March, 1926, whereas Cushman's was published
in April, 1926. Therefore, G. rosetta (Carsey) has priority
and is employed here.

This species occurs throughout the Austin, but is
particularly abundant in the lower Austin.

GLOBOTRUNCANA sp.
Plate 10, figures 1lOa-c

This Austin species is characterized by a flat to
somewhat convex dorsal face with raised, beaded sutures that
vary from strong curvature in initial stages to slight and
tangential curvature in terminal stage. The ventral face
is convex initially and increases in convexity and inflation
of chambers terminally. The ventral sutures are raised;
beaded, and very slightly curved aperturally, but they
appear radial because of their depression between the much
inflated chambers. Superficially there appears to be but
a single keel, but actually there are two: the lower keel is
usually distinet on the early chambers, but is weak and
crowded against the stronger dorsal keel on final chambers.
Typically the ventral keel is obscure on final chambers,but
may be distinct.

This Austin species displays the characteristics of
G. cretacea Cushman, with the possible exception of ventral
sutures, which may be curved anteriorly on the latter

species. However, Globotruncana sp. is confined to
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lowermost Austin strata, whereas G. cretacea Cushman has
been recorded throughout the Austin, Taylor, and Navarro and
was originally described from the Ripley (Navarro) formation
of Tennessee. This discrepancy suggests that this Austin
form may not be conspecific ﬁith Cushman's species, and
that variants of some third species, probably G. rosetta
(Carsey), have been identified as G. cretacea Cushman in
Austin strata.

This species is also generally similar to Globo-
rotalia cushmani Morrow, but possesses a large, open,
uncovered umbilicus and double carinae. It is possible that
the forms identified as G. cushmani Morrow from the lower
Austin of Dallas and Collin Counties (Cushman, 1946, p. 152)
actually are of this species, since it is similar to G.
cushmani Morrow and the latter was not found in the samples
of this study.

Some specimens of this species become sufficiently
inflated ventrally and flattened dorsally to suggest
affinity to G. ventricosa White. However, typical specimens !
of White's species display somewhat different curvature of
sutures and less rapidly expanding chambers; hence, this
relationship is questionable and is mentioned only to note
the possibility for other observers.

GLOBOTRUNCANA VENTRICOSA White
Plate 10, figures lla-c

Globotruncana canaliculata (Reuss) var. ventricosa White,
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gou{ézgaleontology, vol. 2, p. 284, pl. 38, fig.
, L]
Globotruncana ventricosa White. Brotzen, Sveriges geol.
Unders8kning, ser. C, Arsbok 30, p. 171, pl. 13,
figs. “Ya-c, text fig. 63, 1936.
Cushman, Cushman Lab. Foram. Research, Contr., vol. 20,
p. 96, 1944; U. S. Geol. Survey, Prof. Paper 206,
p. 150, pl. 62, fig. 3, 1946.
Bolli, Jour. Paleontology, vol. 25, pp. 192, 194, (no
illustration), 1951.
Hamilton, Jour. Paleontology, vol. 27, p. 233, pl. 29,
figs- 29"31, 1953-
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 129 (no illustration), 1954%.

This species and G. fornicata Plummer are the two
most distinctive of Globotruncana Cushman in Austin strata.
Globotruncana ventricosa White is common throughout the
Austin group.

Genus GLOBOROTALITES Brotzen, 1942
GLOBOROTALITES MICHELINIANA (4'Orbigny)?
Plate 10, figures 12, 13

Rotalina micheliniana 4'Orbigny, Soc. géol. France, Mém.,
1st ser., vol. 4, p. 31, pl. 3, figs. 1-3, 1840.
Iruncatulina refulgens (Montfort). var. conica Carsey, Univ.
Texas, Bull. 2612, p. 46, pl. 4, fig. 15, 1926.
Eponides micheliniana (d'OrbignyS. Plummer, Univ. Texas,
Bull. 3101, p. 192, pl. 14, fig. 11, 1931.
Globorotalia micheliniana zd‘Orbigny). Cushman, Cushman
Lab. Foram. Research, Contr., vol. 7, p. 45, pl.
6, figs. 8a-c, 19313 U. S. Geol. Survey, Prof.
Paper 206, p. 152, pl. 63, figs. 2, 3, 1946 (see
this reference for additional synonymy to 1946).
Gyroidina micheliniana (d'Orbigny). Cushman, Jour. Paleon-
tology, vol. 6, p. 342, pl. 51, figs. l2a-c, 1932.
Globorotalites micheliana (d'Orbigny). Cushman, Foraminifera,
ed. 4+, Key, pl. 35, figs. 1l3a-c, 1948,
Gyroidina alabamensis Sandidge, Jour. Paleontology, vol. 6,
P 283, pl. ;3, figs. 13-15, 1932.
Globorotalites conicus (Carsey). Frizzell, Univ. Texas,
Bureau Econ. Geol., Rept. Inv. no. 22, p. 130,
pl. 20, figs. 3la-c, 1954%.

~erhis~Specie3~hasmbeenwrecordedwwidelyufromWTaylor-~~f
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and Austin strata and has been assigned to d'Orbigny's
species by many workers. Recently Frizzell (195%, p. 130)
has removed it from that designation without stating
reasons. Since Cushman had available topotype material for
comparison with this American form, it seems judicious to
maintain his assignment until valid reasons for change
are presented,

The majority of the Austin specimens are small to
medium in size, making difficult their distinction from G.
subconicus (Morrow). Large specimens do occur in uppermost
Austin strata, particularly in the upper part of the Gober
chalk of Fannin County, and they appear identical with the
smaller forms. Some medium-sized to large specimens were
also found in lowermost Austin strata of Dallas and Fannin
Counties. No specific differencé could be observed between

these large and small specimens.
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The species occurs in modest numbers throughout
Austin strata.
GLOBOROTALITES SUBCONICUS (Morrow)?
Plate 10, figures lla-c

Globorotalia subconica Morrow, Jour, Paleontology, vol. 8

p. 200, pl. 30, figs. 11, 18, 193k,
Loetterle, Nebraska Geol. Survey, Bull. 12, 2nd ser.,
. p. 43, pl. 6, figs. 1lOa-c, 1937.

Globorotalites subconicus (Morrows. Prizzell, Univ. Texas,
Bureau Econ. Geol., Rept. Inv. no. 22, p. 130,
pl. 20, figs. 32a-c, 1954 (see this reference for
additional synonymy to 1954).

The occasional forms assigned to this species in

UNIVERSITY OF OKLAHOMA
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this report are small, are depressed, and have definitely
concavely conical outline. They appear to the writer no
more than somewhat crushed specimens of G. micheliniana
(d'0rbigny)? and doubtfully separable from the latter.

This form is uncommon in Austin strata.

GLOBOROTALITES UMBILICATUS (Loetterle)
Plate 10, figures l1l5a-c

Globorotalia umbilicata Loetterle, Nebraska Geol. Survey
Bull. 12, 2nd ser., p. 43, pl, 6, figs. 9a-c, 1937.
Globorotalites umbilicatus (Loetterle). Frizzell, Univ. Texas,
Bureau Econ. Geol., Rept. Inv. no. 22, p. 130,
pl. 20, figs. 33a-c, 1954 (see this reference for
additional synonymy to 1946).

This species has been recorded from a number of
localities in lower Taylor and Austin strata. Although
present in limited numbers, it.occurs throughout Austin
strata.

Family ANOMALINIDAE
Genus ANOMALINA 4'Orbigny, 1826
ANOMALINA AMMONOIDES (Reuss)
Plate 10, figures l6a-c

Rosalina ammonides Reuss, Geognostische Skizzen BBhmen, vol.
2, pt. 1, p. 214, 1844,

Anomalina ammonides (Reuss). Chapman, Quart. Jour. Geol. Soc.,
vol. 50, p. 722, 189k4.

Anomalina ammonoides (Reuss). Cushman, Cushman Lab. Foram.
Research, Contr., vol. 16, p. 28, pl. 5, figs. 4,
5, 19403 U. S. Geol. Survey, Prof. Paper 206, p.
154, pl. 63, figs. 10, 11, 1946 (see this reference
for synonymy to 1946); Maryland Dept. of Geology,
Mines and Water Resources, Bull. 2, p. 266, pl. 26,
figs. 7a,b, 1949.

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.

no. 22, p. 130, pl. 21, figs. la-c, 195h.
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This species occurs in Taylor and Austin strata in
Texas. It is very uncommon in Austin strata, occurring well
down in the Gober chalk of Fannin County, but confined to
uppermost Austin strata in Collin and Dallas Counties.

Genus PLANULINA 4'Orbigny, 1826
PLANULINA AUSTINANA Cushman
Plate 10, figure 17
Planulina austinana Cushman, Cushman Lab. Foram. Research,

Contr., vol. 14, p. 68, pl. 12, figs. 2a-c, 1938;

Cushman Lab. Foram. Research, Contr., vol. 16, p.

33, pl. 6, figs. 6ba-c, 1940; U. S. Geol. Survey,

Prof. Paper 206, p. 156, pl. 64, figs. 1l0a-c, 1946.
Planulina austiniana Cushman. Frizzell, Univ. Texas, Bureau

Econ. Geol., Rept. Inv. no. 22, p. 132, pl. 21,

figs. 93.-0, 195 .

The record of this species confines it to lower and
middle Austin strata of Texas. It occurs in samples from
the lower and middle Austin of Dallas and Collin Counties,
but is restricted to Ector and basalmost Bonham beds in
Fannin County. Evidently the form may serve as an Austin
guide fossil; however, it is uncommon in faunules.

PLANULINA KANSASENSIS Morrow
Plate 10, figure 18
Planulina kansasensis Morrow, Jour. Paleontology, vol. 8,

p. 201, pl. 30, figs. 2, 12, 15, 193k.

Cushman, U. S. Geol. Survey, Prof. Paper 206, p. 157,
pl. 64, figs l2a-c, 1946 (see this reference for

additional synonymy to 1946).

Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv.
no. 22, p. 132, pl. 21, figs. l6a-c, 1954.

This species was described from the Niobrara chalk

of Kansas. It has been recorded from strata of Austin age
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in Texas and Arkansas. Like P. austinana Cushman, it occurs
in samples of the lower and middle Austin of Dallas and
Collin Counties, but it is greatly restricted in Fannin
County, occurring in only the Ector chalk. This distribution
reflects doubt upon the records of occurrence much higher
in the section in Lamar County, Texas, and Sevier County,
Arkansas (Cushman, 1946, p. 157).
PLANULINA TEXANA Cushman
Plate 10, figures 19a-c
Planulina texana Cushman, Cushman Lab. Foram. Research,
Contr., vol. 14, p. 69, pl. 12, figs. 3a-c, 1938;
U. S. Geol. Survey, Prof. Paper 206, p. 157, pl.

6%, figs. lla-c, 1946 (see this reference for
synonymy to l9hé); Maryland Dept. of Geology, Mines

and Water Resources, Bull. 2, p. 266, pl. 26, figs. ;

9a,b, 1949.
Frizzell, Univ. Texas, Bureau Econ. Geol., Rept. Inv. 2
no. 22, p. 132, pl. 21, figs. 15a-c, 195%. ;
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This species displays a tendency to become more
fragile in the Bonham clay of Fannin County, suggesting
that it may develop into P. dumblei (Applin) (formerly PE.

taylorensis (Carsey)) in the Taylor, due to changed

environment.

Planulina texana Cushman is common in Austin and
Taylor strata of the Gulf Coastal Plain. It is very
abundant in Austin strata, constituting one of the most

dominant species.




CONCLUSION

FAUNA

The Foraminifera of the Austin strata will be
presented by noting: (1) the number of species present,
(2) the proportions of species present, and (3) the
characteristic species of the Austin group.

In the samples of this study, 148 species have
been identified, including eleven new species and eight
possibly new species. Of the 129 previously described
species, the following thirty-eight have not been reported
hitherto from Austin strata of Texas:

"Proteonina difflugiformis (H. B. Brady)"

Reophax constricta (Reuss)

Haplophragmoides fraseri Wickenden ‘

Haplophragmoides irregularis (White)

Frankeina rugosissima (Alexander and Smith)

Gaudryina ellisorae Cushman

Gaudryina faujasi (Reuss)

Gaudryvina nebrascensis Loetterle

Lenticulina kansasensis Morrow?

Astacolus taylorensis Plummer |

121




122
Plapularia planotrochiformis Hussey and McNulty
Planularia umbonata Loetterle
Marginulina bullata Reuss

Marginulina cretacea Cushman

Marginulina curvatura Cushman?

Marginulina inconstantia Cushman

Marginulina pseudomarcki Cushman

Marginulina texasensis Cushman

"Dentalina aculeata 4'Orbigny"

Dentalina delicatula Cushman

Dentalina niobrarensis Loetterle?

Dentalina stephensoni (Cushman)

Nodosaria alternistriata Morrow

Pseudoglandulina lagenoides (Olszewski)

Lingulina taylorana Cushman? 1
Vaginulina sp. c¢f. V. cretacea Pluﬁmer ;
Vaginulina sp. ef. V. silicula (Plummer) |
Frondicularia archiaciana d'Orbigny |
Pyrulina cylindroides (Roemer)

Ramulina laevis Rupert Jones

GUmbelina planata Cushman

Valvulineria cushmani nom. nov.

Allomorphina trochoides (Reuss)

Globigerina sp. cf. G. cretacea d4'Orbigny

Rugoglobigerina globosa globosa (Plummer)
Globigerinella aspera (Ehrenberg)
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Globotruncana sp. aff. G. globigerinoides Brotzen
Globotruncana rosetta (Carsey)

In Cushman's (1946) monographic report concerning
Foraminifera of the Gulf Coastal Plain there were listed
143 species from Austin strata of Texas. In the present
study, four of these species have been placed in synonymy;
four (Marginulina austinana Cushman var. acescens Cushman,
Dentalina legumen Reuss, Nodosaria distans Reuss, and
Frondicularia linearis Franke) have been omitted purposely
because of questionable identification with fragmental or
immature specimens of other species; and the following
eighty-nine have been recognized in the samples of this
study:

Ammodiscus cretaceus (Reuss)

[T VAP S

Flabellammina clava Alexander and Smith

"Spiroglectamminé“ laevis (Roemer) var. cretosa Cushman :
Gaudryina austinana Cushman

Gaudryina faujasi (Reuss)
 Gaudryinella bentonensis (Carman)

Pseudoclavulina clavata (Cushman)
Pseudogaudryinella capitosa (Cushman)
Heterostomella austinana Cushman
Arenobulimina americana Cushman
Marssonella oxycona (Reuss)

Dorothia? alexanderi Cushman

Dorothia stephensoni Cushman .
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Polyphragma sp.

Lenticulina miinsteri (Roemer)

"Lenticulina rotulata (Lamarck)"

Saracenaria triangularis (d'0rbigny)

Marginulinepsis stephensoni (Cushman)

Marginulina austinana Cushman

Marginulina directa (Cushman)

Dentalina alternata (Jones)
Dentalina gracilis 4'Orbigny

Nodosafia septemcostata Geinitz

Nodosaria fusula Reuss
Chrysalogonium texanum Cushman
Pseudoglandulina manifesta (Reuss)
Citharina texana (Cushman)

Palmula cushmani (Morrow)?

Palmula pilulata Cushman

Palmula rugosa (d'Orbigny)

Palmula suturalis (Cushman)
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Kyphopyxa christneri (Carsey)

Frondicularia austinana Cushman

Frondicularia cordata Roemer

Frondicularia goldfussi Reuss?

Frondicularia inversa Reuss?

Frondicularia lanceola Reuss

Frondicularia lanceola Reuss var. bidentata Cushman

Frondicularia mucronata Reuss
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Frondicularia undulosa Cushman

Frondicularia verneuiliana d4'Orbigny

Lagena sp. cf. L. acuticosta Reuss

Lagena sp. cf. L. hispida Reuss

Globulina 1aqgjma Reuss

Vitriwebbina biosculata Frizzell

Nonionella austinana Cushman

Spiroplectoides rosula (Ehrenberg)
Gmbelina globulosa (Ehrenberg)
Gimbelina plummerae Loetterle

GHmbelina pseudotessera Cushman

GHmbelina striata (Ehrenberg)

Rectoglimbelina hispidula Cushman
Rectoglmbelina texana Cushman é
Ventilabrella austinana Cushman %
Ventilabrella eggeri Cushman é
Bolivinoides decoratus (Jones)
Fouvigerina americana Cushman

Fouvigerina austinana Cushman : j

Fouvigerina plummerae Cushman
Buliminella carseyae Plummer

Bulimina reussi Morrow

Neobulimina canadensis Cushman and Wickenden

Neobulimina irregularis Cushman and Parker

Virgulina tegulata Reuss

- Loxostomum- clavatum (Cushman)
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Pleurostomella gustinana Cushman

Pleurostomella nitida Morrow
Pleurostomella watersi Cushman

Fllipsoidella gracillima Cushman

Nodosarella texana Cushman

Stilostomella pseudoscripta (Cushman)

Discorbis morrowi nom. nov.

Valvulineria cretacea (Carsey)
Valvulineria plumﬁerae Loetterile
Quadrimorphina allomorphinoides (Reuss)
Gyroidina globosa (Hagenow)
Hastigerinella alexanderi Cushman
Hastigerinella simplex Morrow
Hastigerinella watersi Cushman

"Globotruncana canaliculata (Reuss)"

Globotruncana fornicata Plummer
Globotruncana marginata (Reuss)

Globotruncana ventricosa White

Globorotalites micheliniana (4'Orbigny) i

Globorotalites subconicus (Morrow)

Globorotalites umbilicatus (Loetterle)

Planulina austinana Cushman

Planulina kansasensis Morrow

Planulina texana Cushman
Forty-five of the species reported by Cushman from

Austin strata.of Texas were not recognized in the samples-




127
of this study:

Bathysiphon taurinensis Sacco

Bathysiphon alexanderi Cushman

Pelosina complanata Franke

Glomospira gordialis (Jones and Parker)

Haplophragmoides calcula Cushman and Waters

Ammobaculites coprolithiformis (Schwager) :

Ammobaculites fragmentarius Cushman

Flabellammina rugosa Alexander and Smith

Haphlophragmium taylorense Cushman and Waters

Lituola taylorensis Cushman and Waters

Spiroplectammina lalickeri Albritton and Phleger

Textularia subconica Franke

Verneuilina cretosa Cushman

Gaudryina rudita Sandige ;

Gaudryina stephensoni Cushman 5

Clavulinoides aspera (Cushman)

Pseudogaudryinella mollis (Cushman) 5

Dorothia bulletta (Carsey) ’
Dentalina involvens Cushman

Dentalina lorneiana d'Orbigny

Dentalina solvata Cushman

Frondicularia dunbari Morrow

Frondicularia aclis Morrow

Frondicularia verneuiliana d'Orbigny var. fossata Cushman

Frondicularia striatula Reuss
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Lagena amorpha Reuss var. paucicosta Franke
Lagena cf. L. globosa Montagu
Globulina lacrima Reuss var. horrida Reuss

Ramulina globo-tubulosa Cushman

GHmbelina moremani Cushman

Glmbelina globocarinata Cushman
Ventilabrella eggeri Cushman var. glabrata Cushman

Bolivinoides austinana Cushman

Bolivinita eleyi Cushman

Pseudovigerina plummerae Cushman

Pseudovigerina cretacea Cushman

Buliminella cushmani Sandidge

Buliminella fablis Cushman and Parker

Buliminella vitrea Cushman and Parker
Bulimina exigua Cushman and Parker
Bulimina rudita Cushman and Parker
Gyroidina girardina (Reuss)
Allomorphina minuta Cushman

Schackoina multispinata (Cushman and Wickenden)

Globotruncana cretacea Cushman

The writer is of the opinion that several species of the
aforementioned list will eventually be abandoned or placed
in synonynmy beéause of erroneous identification. Never-
theless, it is necessary to expand the total number of
established species in the Austin strata of Texas from 143

to approximately 175.
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Although Austin strata contain a large number of
different species, the majority of them are uncommon. With
very few exceptions, more than 75 per cént of all Austin
faunules are composed in varying proportions of the
following nineteen species:

Gaudryina austinana Cushman

Dorothia? alexanderi Cushman
Dorothia stephensoni Cushman
Lenticulina mHnsteri (Roemer)

"Lenticulina rotulata (Lamarck)"

Nodosaria septemcostata Geinitz

Frondicularia lanceola Reuss var. bidentata Cushman

Gimbelina globulosa (Ehrenberg)

GUimbelina plummerae Loetterle

Gimbelina pseudotessera (Cushman)
Globigerina sp. cf. G. cretacea d'Orbigny
Rugoglobigerina rugosa rugosa (Plummer)
Globigerinella aspera (Ehrenberg)

"Globotruncana canaliculata (Reuss)"
Globotruncana fornicata Plummer

Globotruncana sp. aff. G. globigerinoides Brotzen

Globotruncana rosetta (Carsey)
Globotruncana ventricosa White
Planulina texana Cushman
The following fourteen species display sufficiently

frequent occurrence and relatively restricted range to be .
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considered characteristic of Texas Austin strata:
Gaudryina austinana Cushman
Dorothia? alexanderi Cushman
Planularia umbénata Loetterle
Marginulina austinana Cushman
Marginulina directa (Cushman)

Citharina texana (Cushman)

Eouvigerina plummerae Cushman

Pleurostomella austinana Cushman

Pleurostomella watersi Cushman
KEllipsoidella graciliima.Cushman
Discorbis morrowi nom. nov.

. Hastigerinella alexanderi Cushman ’
Hastigerinella simplex Morrow é
Hastigerinella watersi Cushman é

Of the fourteen aforementioned species, Gaudryina

austinana Cushman, Dorothia? alexanderji Cushman, Ellipsoi-
della gracillima (Cushman), and Discorbis morrowi nom. nov. f
also occur uncommonly in strata presently considered lower-
most Taylor. However, the writer will present evidence
indicating that these beds should be assigned to the Austin
group, thus permitting the use of these four species as
guide fossils for the Austin group.

In addition to the fourteen aforementioned species,
there are some half-dozen species known only from the Austip‘

which occur too .uncommonly to merit listing (e.g., Dentalina:
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involvens Cushman).

The relations of the Austin fauna to that of the
underlying Eagle Ford group and the overlying Taylor group
are strikingly and significantly dissimilar.

From seventeen samples, Cushman (1946) lists
fifteen Eagle Ford species that occur also in Austin
strata. From 116 samples, Schell (1952) lists fourteen
additional Eagle Ford species which occur in the Austin
group. Approximately one-half of these species occur rarely
in Austin strata. In contrast, at least 140 Austin species
occur in Taylor or younger strata, and approximately a
dozen continue into the Tertiary. Consequently, it
appears that the Gulf Series of Texas may be divided
naturally on the basis of foraminiferal evidence into two
series, the lower including the Eagle Ford and Woodbine %
groups, the equivalent of the European Turonian and Upper y
Cenomanian, and the upper including'the Austin, Taylor, and
‘Navarro groups, essentially the equivalent of the Senonian
of Burope.

There is a.well defined vertical variation in the
Austin fauna. However, as would be expected from a wide-
spread and uniform Cretaceous sea, there is little lateral
variation in the fauna.

Vertical faunal variation is typically and well
depicted by the samples of the Dallas County traverse in

~ the varying proportions of the aforementioned dominant
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species. In these samples from the basal 250 feet, species

of Globigerina d'Orbigny, Globotruncana Cushman, GUmbelina

Egger, and Lenticulina Lamarck are overwhelmingly dominant,
composing from 75 per cent to 90 per cent of the faunal
population. In the sucéeeding 200 feet of strata, these
species decrease to approximately 40 per cent, while
Planulina texana Cushman, accompanied by a score of common,
but numerically minor members of the population, becomes
the dominant form, composing up to 40 per cent of the
faunal population. In the uppermost 200 feet, the afore-
mentioned pelagic species continue to decrease to approx-
imately 25 per cent of the fauna,with the remainder of the
population dominated by Gaudryina austinana Cushman,
Dorothia? alexanderi Cushman, Dorothia stephensoni Cushman,
and Planulina texana Cushman. This trend is broken
abruptly, but temporarily, at approximately 600 feet above the ?
base of the chalk by resurgence of the pelagic species to i
approximately 75 per cent of the fauna. However, the typical
upper Austin fauna is resumed within 30 feet. Thus the
dominating constituents of the Dallas County faunal population
reveal a gradual transition from pelagic to benthonic species,
with an abrupt, but temporary, reversal near the top of the
sequence.

This faunal transition is accompanied by a marked .
inerease in organic debris, primarily calcite prisms from

pelecypod shells, which may compose as much as one-half the
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sample volume in the upper beds.

Generally the aforementioned vertical trend
characterizes faunal changes along the entire strike.
However, the typical upper Austin fauna extends through much
more of the section (Bonham clay and Gober chalk) in Fannin
County than in Collin and Dallas Counties. In addition,
there is, in the silty and micaceous phase of the Bonham
clay, a reducfion in the abundance of all species, due
perhaps to the influence of a more or less fresh water
environment. The sparse fauna in the samples of the Travis
County traverse, far to the south, is due presumably to the
extfeme induration of the rock, which permits only the most
robust forms to be recovered by washing.

Zonation and Correlation

Information obtained from this study does not
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Justify unequivocal correlation of the calcareous and
argillaceous facies of the Austin group, but a reasonable
solution to this problem is suggested.

Upper Bonham and Gober strata of Fannin County
contain a number of species which are not present in, or
are uncommon, in Collin and Dallas Counties to the south.
Some of these species are rare even in Fannin County;
others are rather common. Their combined total is not
sufficient to obscure the aforementioned typical upper
Austin fauna, dominated by Gaudryina austinana Cushman,

Dorothia? alexanderi Cushman, Dorothia stephensoni Cushman, -
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and Planulina texana Cushman. This'specific assemblage

constitutes a distinctly modified typical upper Austin fauna
that ranges through several hundred feet of strata in Fannin
County, although it occurs only in the uppermost Austin
strata of Collin and Dallas Counties. This modified upper
Austin fauna is herein named the Gober Fauna, because it is
best developed in the Gober chalk of the Austin group.

The following list presents the definitive species of the
Gober Fauna discovered in this study:

Pseudoclavulina clavata (Cushman)

Pseudogaudryinella capitosa (Cushman) f

"Rimalina" goberana n. sp.

Astacolus taylorensis Plummer

Marginulinopsis stephensoni (Cushman)

Marginulina bullata Reuss ;
Marginulina cretacea Cushman ‘
Marginulina curvatura Cushman? f
Marginulina inconstantia Cushman
Marginulina texasensis Cushman
Dentalina alternata (Jones)
Dentalina delicatula Cushman
Palmula rygosa (d'Orbigny)
Frondicularia archiaciana d'Orbigny
Loxostomum clavatum (Cushman)
Nodosarella texana Cushman

‘Allomorphina trochoides (Reuss) -
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Anomalina ammonoides (Reuss)

Because of their rarity some species of the Gober
Fauna were probably overlooked in this study. From Cushman's
data (1946) this list may be expanded by at least five
species:
Haplophragmium taylorense Cushman and Waters
Dorothia bulletta (Carsey)
Dentalina lorneizna d'Orbigny
Dentalina solvata Cushman
Frondicularia aclis Morrow
The fauna underlying the Gober Fauna is herein
termed the Normal Austin Fauna. The following species j

characterize and define strata of the Normal Austin Fauna:

Planularia umbonata Loetterle : g

Rectoglimbelina hispidula Cushman %

Rectoglimbelina texana Cushman ?
i

Pleurostomella austinana Cushman

Pleurostomella watersi Cushman :

Hastigerinella alexanderi Cushman

Hastigerinella watersi Cushman

Correlated on the basis of the Gober Fauna, the
upper three-fourths or more of the Austin clay-chalk section
in Fannin County is equivalent to less than the upper one-
fourth of the Austin chalk section in Collin and Dallas
Counties. Inversely, the same applies for the Normal Austin ?

Faunaj that is to say, the lower zone is three or more
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times thicker to the south than in the more northern
Fannin County.
Field work in Collin and Dallas Counties has

revealed an obscure one-foot zone of Exogyvra ponderosa

Roemer?, which appears to mark the precise stratigraphic
base of the Gober Fauna. This E. ponderosa Roemer? zone
was crossed by the Dallas County traverse at the west side
of the Hudson Airport, where it is approximately 590 feet
above the base of the chalk and approximately 50 feet
below the top. In Collin County the traverse encountered
the zone in a quarry on the north side of State Highway 2k,
approximately two and one-quarter miles east of McKinney.
Here the zone is approximately 610 feet above the base of
the chalk and 150 feet below the top. Thus, above tﬁe E. | 1
ponderosa Roemer? zone, the section of chalk which contains !
the Gober Fauna increases approximately 100 feet in %
thickness from Dallas to Collin Counties, whereas the
underlying section remains essentially constant. Further :
thickening of strata of the Gober Fauna is suggested by
samples from Whitewright, Grayson County (Cushman 1946,

p. 7, samples nos. 289-291), which have been reported to
contain Gober Fauna species. ©Since Whitewright is located

in the center of the belt of Austin outecrop, strata of the
Gober Fauna would appear to be 300 or more feet in thickness.
Conversely, the Whitewright samples imply that the Normal |
Austin Faunal section has thinned to 350 or 400 feet. The -
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E. ponderosa Roemer? zone was not found in Fannin Cdunty.
However, if its relation to the Gober Fauna persists, it
would occur in the lower Bonham clay, which is so heavily
mantled on the outcrop that the zone could be very difficult
to locate.

The E. ponderosa Roemer? zone at the base of the
Gober Fauna may mark an hiatus. This inference is supported
by the}abrupt,but temporary, resurgence of pelagic species
in chalk samples immediately overlying this zone in Dallas
County. Unfortunately, the strata immediately above this
zone in Collin County were covered and the aforementioned
resurgence could not be verified in Collin County.
Maintenance of relations between the E. ponderosa Roemer?
zone and the Gober Fauna implies, in addition, that the
former truncates strata of the underlying Normal Austin

Faunal zone in eastern Grayson and Fannin Counties.
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There is evidence that the upper part of the south-

ward thinning wedge of chalk strata of the Gober Fauna
changes facies to marl in Collin and Dallas Counties, where
these marl beds have been included quite understandably in
the Taylor group. Samples from the marl immediately over-
lying the top of the Austin chalk along the Collin County
traverse and occurrences listed by Cushman (1946) reveal

that some Gober Fauna species (e.g., Marginulina inconstantia

Cushman and Nodosarella texana Cushman), which are restricted

to the Gober chalk in Fannin County, occur in lowermost
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"Taylor“ strata of Dallas and Collin"Countf. These samples
and records also reveal that several species which are
common, though not definitive, members of the Gober Fauna
(e.g., Gaudryina austinana Cushman and Dorothia? alexanderi
Cushman) continue into lowermost "Taylor" strata. Stephenson
(1937) has reported tracing an unconformity at the top of
the Gober chalk in Fannin County southward to Dallas County.
Austin (1948) and Johnson (1948) have mapped, in the lower
Taylor over the southern half of Collin County, an unnamed
limestone marker bed, which is separated from the top of
the Austin chalk by thirty to forty feet of chalky marl
which is intermediate in lithology between Austin chalk and
typical Taylor marl. The unnamed marker bed was exposed on
the Collin County traverse approximately fifty feet above
the top of the chalk, but it was not discovered in the

heavily mantled area to the north. The lowermost "Taylor"
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is also poorly exposed in DallasuCounty, but its gradational

or transitional character is evident (see page 6). The

S el e

writer is of the opinion that these transitional, lowermost
"Taylor" beds, bearing the Gober Fauna, decrease southward ;
in thickness from somewhat more than fifty feet in Collin
County to twenty feet or less in Dallas County. Their
envisioned relation to the Gober chalk of Fannin County is
shown diagrammatically in figure 2.

In comparison with the Normal Austin Fauna, the

Gober"Faunamsuperficiallyéreflectswa Taylor“aspect,sinceA.w_l i
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several of its definitive species are much more common in
and characteristic of Taylor or Taylor and Navarro strata.
However, the Gober Fauna contains, in addition to the
definitive species of Taylor character, some species which
are restricted to uppermost Austin and lowermost Taylor
beds (e.g., Marginulina inconstantia Cushman, Frondicularia
aclis Morrow, Nodosarella texana Cushman, and Haplophragmium

taylorense Cushman and Waters). In addition, it contains
several species which are common and characteristic through-
out both the Normal Austin and the Gober Faunas, but which

disappear in uppermost Austin or lowermost "Taylor" strata

(e.g., Gaudryina austinana Cushman, Dorothia? alexanderi
Cushman, Marginulina austinana Cushman, Marginulina directa
Cushman, and Citharina texana (Cushman)). Finally, more
than forty very common species of the Taylor fauna are not

present in the Gober. Thus, the Gober Fauna is demonstrably
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more closely related to the Normal Austin Fauna than to the

Taylor fauna. Consequently, the writer prefers to assign

s )

strata of the Gober Fauna to the Austin group. This
assignment permits division of the Austin group into two
units, the lower characterized by the Normal Austin Fauna

and the upper by the Gober Fauna. On this basis the 600 feeﬁ
of the lower unit in Dallas and Collin Counties would
constitute the equivalent of no more than 250 feet (Ector

and lower Bonham formations) in northerly Fannin County.

|
Inyersely,mthemfifty_to"onewhundred_feetothustin_chalkandJ

|
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the twenty to approximately fifty feet of basal "Taylor"
marl of Dallas and Collin Counties would constitute the
equivalent of more than 500 feet (upper Bonham and Gober
formations) in Fannin County. These relations are depicted

diagrammatically in figure 2.

A few species (e.g., Frondicularia watersi Cushman,

Ramulina laevis Rupert Jones, Eouvigerina americana Cushman,

and Planulina texana Cushman) appear to be more heavily
constructed or more ornate in chalk strata than in clay.
However, major faunal éhanges and trends appear to be

unrelated to lithologic units.

N
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Summary

The total number of different species in the
foraminiferal fauna of Austin strata of Texas must be
increased from the approximately 140 previously listed to
175.

Nineteen species dominate the population of the
Austin fauna and, in varying proportions, constitute 75 to
90 percent of a given faunule population.

Fourteen species can be considered characteristic
of Austin strata, and, of these, Citharina texana (Cushman)
is the most useful by reason of its persistence.

The great dissimilarity of Austin-Eagle Ford faunas
and the striking similarity of Austin-Taylor faunas strongly
suggest that the Upper Cretaceous of Texas should be
divided into two series at the Eagle Ford-Austin contact.

Vertical variation in relative abundance among the

nineteen dominating species of the Austin fauna reveals a
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gradual change from pelagic to benthonic species, with a

temporary reversal of trend immediately above the Exogyra
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ponderosa Roemer? zone.

At the zone of Exogyra ponderosa Roemer?, which
appears to mark an hiatus, the fauna of the Austin group is
divisible into lower and upper fauna. The lower fauna 1is
herein termed the Normal Austin Fauna and characterizes
all except the uppermost strata of the calcareous facies.

The upper fauna is termed the Gober Fauna and characterizes.
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all except the lowermost strata of the argillaceous facies.
FEach fauna can be traced along strike and defines a faunal
zone. The unconformity of the E. ponderosa Roemer? zone
gradually truncates strata of the Normal Austin Faunal zone,
with the result that the Normal Austin Faunal zone thins
northward in the area of this report. The Gober sequence
is thickest in the northerly Fannin County and thins
southward. Uppermost strata of the Gober Faunal zone
change facies southward from chalk to marl and, consequently,
have been included in the Taylor group in Collin and Dallas
Counties. It is recommended that these lowermost strata,
which have been demonstrated to be a mapable unit (Austin, i
19485 Johnson, 1948), be removed from the Taylor group é

and included in the Austin group.




APPENDIX

LIST OF SAMPLES
Fannin County
Ector formation
Station A: 1located in dry stream bed, 3 miles due south
of Ravenna in northwestern part of county, George
W. King Survey, A-600
Sample # EC- 7A - base of Ector
" w1 _. 80 - 2! above base cf Ector
] nno_ogg oo Lt " " 1" u
" W _j0Aa - 5t " " " "
" "o o311 - 9t M weoow "
" now 124 - 13° " " " "

e e i B e D i e SR Vs T i S st B S e L o

" t.1t —13A - 17! ﬁ " " : "
" 1w n _l)_'_A - 20! 1" " 1" "

1" "o -15A - 2ot " 1 1 "
Station B: 1located in abandoned quarry on H. V. Done

farm, 14 miles southeast of Ravenna, near boundary
of George W. King Survey, A-600, and B. S. Craft
Survey, A-250

Sample # EC- 8B - base of Ector

14y I
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Sample # EC- 9B 2' above base of Ector

" " " -10B - 6! " oo "

" "ot -11B - 12 " "“ " "

" "t -12B - 18! " e "

" " n 938 - 22! ] " " 1"

" "omo_14B - 27°¢ " oo "

Station C: 1located at dam of Lake Crockett, northeastern

part of county
Sample # EC-10C - 5' above base of Ector

" wono-31c - 11 " e "

" nno-12Cc - 17° " v "

" LI _13C - 22 n 11 " "

" mo _14hC - 28! " " " "

mooomowo_35c- 330w moow :
Bonham formation g
U. S. Highway 82 Traverse: from a point % mile east of g
Ector to a point 1 mile west of Dodd City, central g
part of county §

Sample # BC- 2 - 30! above base of Ector; approx-

imate base of Bonham

S P S

Sample # BC- 3 - 42' above base of Ector
- 521 " 1 " "

"
5 - 591 " 1" " "
" nun _ 4 - 7)+| ] " 1" 1"
17
8

" " "

1" " ou o _

] "non o _

- 82t ] " " "
=Y, 2 N S N U S — 3

1 "nou o
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Sample # BC- 9 - 110' above base of Ector
mooowomo_30 - 136" Mmoo omom
L R R I Y " 1 1" 1"
O R (-7 LI S
Wooowwa3 o193t v ww
Woowwo_gy _op1gr v omow o
moomomo_35 _ope1r v o w o %
W owowo._36 2891 w m w :
m wowo_37 _ 300t M w w
Wooomowo_18 o333t m owoowow ﬁ
W wowo_19 - 321¢ v m wowm ;
woomom_po - 3330 moomoomow
Wooomowopl o3ugr wo o owoow |
" wom .22 - 355+ " "o "
" wowo.p3 _3zgr momoomow
WMo _pha 3930 W wowo o
Woomow g4y - hopt v omoomow |
" oM o_25 o Liht oo "o " |
o« w6 —uzer v woww |
Wooowomo_pp _uugr om o owmoomow
W w8 - ugot mw o ww
moowomo_pg _ohgpr omoowooww
Wooomowo_30 - hgpr moomomow
Wooomowo_3] yger moomowow
W wmo_3p _55ogt M omomo
 Station FC-2: 3.5 miles southwest of Bonham; basal 1/5 .




147

of Bonham

Station FC-3a & 3b: Y4 miles south southwest of Bonham;
Blossom sand?

Station FC-4: 4.5 miles south and southwest of Bonham
on Randolph road; Blossom sand?

Station FC-6: 3 miles west of Bonhamj; basal 1/5 of
Bonham

Station FC-7: 3.8 miles west southwest of Bonhamj; basal
1/5 of Bonham

Station FC-9: 3 miles north of Bonham, west side State
Highway 78; lower Bonham

Station FC-11: 3.2 miles northeast of Bonham; basal % :

of Bonham
Station FC-12: .5 mile west of entrance to Bonham State

S duseadinm a2 L

Park and 2.5 miles southeast of Bonhamj; upper 1/5
of Bonham
Station FC-15: .5 mile south of Selfs, east side of

Farm to Market road 100, northeastern part of

T e S 1 i 18 R RS i

county; middle Bonham ‘ é
Station FC-16: .5 mile northwest of Selfs; middle Bonham |
Station FC-17: .3 mile southwest of Lannius; east

central part of county; upper Bonham (Blossom sand?)

Station FC-18: 2.7 miles south of Bonham; lower middle

part of Bonham

Station FC-19: 4 miles south of Bonhamj; lower middle

.part of Bonham..
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Station FC-20: .5 mile west of FC-19; lower middle part

of Bonham
Gober formation

Farm to Market Road 271 Traverse: from Bonham State
Park to Gober (this profile run with plane table
and alidade)
Sample # 1, F-

n
L}

510' above base of Ector; base
of Gober
Sample # 2, F- 5 - 511! above base of Ector
" "6, " - 520! " nooom "

f 1" 3, 1" - 5371 " ] " ft
1" 1 Ll-, 1" - 5’4—6' 1" ] ] 1"

L T T

" "5, "™ - 552' " "o "
" "1, F- 6 - 561' " noom "
" "1, F- 8 - 569 nwoom " g
" "2, G- 6 - 579+ woom " !
" "2, F- 9 - 566' " no g ]
" "3, " - 581+ " oo " ?

" my, owo _5gpr mowowow
mo w5, w  _go0t v m w

m w3, F-10 - 609t * v n

W ow1, F-11 - 618 v v oo

mo owop. m _gpgr w mmoowm

mooow3, w33 v

W oW, F-12 - 640t v

Woowp Mo _gs5t o omo o mom
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Sample # 1, F-13 - 690! above base of Ector
" " 2’ " - 706' 1 11 n 1

1] " 1, F—14 711' t 1t tt tt

" 1 2’ " - 697' tt ] 1t t
" G PR - 730t " ﬁ " "
] n )+, 1 - 720! ] i 1 1]
" "2, F-15 - 746! " non "
Woom3, ™ -755r w wow
" "1, F-16 - 773t M moow
" "7, F~ 2 - 791" " "wo o "
] ] 6, " - 7951 n " | 1 "
"oow5, M o9t M mow
" moyoow - 801! " " " "
" "3, " - 811+ L
" o, " - 817! " "o "
nooow 1, " - 818! " "w o n "
" "3, F- 3 - 828¢ LU
W, v o 84t " nooon "
" w5, " -85¢*' " wooon " s top 5

of Gober |

Collin County
Austin undifferentiated
State Highway 24 Traverse: from a point .5 mile east ofé
junction with State Highway 289 to a point 5 miles |

- east .of McKinney, central. part of county.
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Sample # CA- 1 5' above base of Austin

" LI | la - 10! " it 1t "
" " n - l2| 1" 1t 1] it

" mn n

- 17 L § 1] " 1" "

- 35t " 1" " "
- Lov . m " " "
u nn o gg - 67 " " " n

" . "M _ 6p - 80! 1 n n 1

2
3
" SRLLENE LIRS VR 301 1" 1" 1" "
5
6

1" 1 n

" "o gc - 93! " 1 ] i
1 nno_ 69 - 107 1 " n 1
" nou 8 - 120! ] " ] 1"

1" mw _ g - 133! " " ] "
. "
" o _10 - l)+7t n 1" ] 3
" nono_12 - 160! 1 1" " 1"
1" won o _ - t n n " "
19 172 31
1" nowo_33 - 178" ] " ) " i

W omowo._18 -190t v m o w w
nw  wowmo_17 - 200t M M w
W w35 - 13t momowou
Woowomoqn _oppht moomowow
W omowo6 - ot W omoomow
o owomopp - 253t Mo omoomo
W mowo_p] - o266t Mmoo no oo
W owomo_pp - 293t M oo ,
w mow._p3 - hoot Mmoo o |
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Sample # CA-24 - 412' above base of Austin
" "M o-25 - L53r o oo "
Woomow o6 _hget m omom
moowomo_py _4gor mowm o omowm
Woowomo_pg _ 513t W mow W
M mowo_p9 _5p0! m om mow
" w30 - 538' " "o "
" L LA ‘" v "
W wow o_3p _ 560t m o om w om
R R L T L B
S L
mo omowo_35 _ 00t M om m w
moomomo_36 608t M m w owm
moomomo_37 _ g5yt owo o omowwm :
moomowo_38 - 6660 MM w
" nw -39 - 700" " v "
moowm oo - 26! Mmoo omooomo

R e o R St i s N L e iR

moomow Y3 o og20t 0w omooomoow
moomomo_yp 27t o w o
Woowowoy3 gkt mowoowo
" wono_hh - g5kt oM noon " : top of
Austin chalk
Sample # CA-45 - 758' above base of Austin
" non 45 - 768! " nooon n
" ooy - 785¢ " " ." "
on o onwon 48 . 810! " " W




Dallas County

Austin undifferentiated

Sample DA-1:

roadside ditch 5 miles east of U. S. High-

152

way 75 overpass on Loop 12

Loop 12 Highway Traverse:

about ¥ mile east of the junction of Loop 12 and
Lemmon Avenue, to a point .5 mile east of the
junetion of Loop 12 and U. S. Highway 67 (Garland

road), central part of county

Sample # L12-

1"

"

1

n

1]

1"

1]

1

1"

"

1

"

"

t

1"

11

"

1"

1b
lc
14
le
1f
lg
1h
1i
2a
2b
2c
2d
2e

N W Fow

o
Lt
91

16"
20"
30!
Lot
50!
70!
80!
90!

100"

110'

120!

130!

139!

150!

from Bluff View, which is

above base of Austin

1"

1"

"

1"

1"t

1"

L]

1

"

1t

1"

]

1"

"

"

1

"

1

1

"

"

11

"

"

"

"

1"

LI
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Sample # L12- 8a - 158! above base of Austin
Woow omo_gp.- 160t " M m ow
" mowo_ g _ 170" nooom "
mo o owow._30 -218°' M w v o
Woom w3155 - 183t M w m
moomowo_35p - 187 0 omoowoom
mow o w._31 - 190t ® w nm owm
W w oM _15c - 198t M m w
moom o omo_36 - 218 v n woow
moowowo_38 - 238t w moowow
W w o mo_3g -0t m Mmoo
T L
woowomo_qyp - 264t v noomw
n non _jhe - 269' M W "
" won lia - 2700 M woon "
R I -, L
W om o wo_y3p - 280 v noomon
W omomo_ue - 284t nmomow
w m w._1p5 - 288t " vov "
woomomo_jje - 290t Mmoo

;
:
;
4
4
i
,
:
i
3
3
L

W om o o_3pp - 293t v v
w m o wo_.pp -300* " v " "
mw m n._20g - 310t " " " "
w w o w_20p-320' " " v "
woow ow._355 -33" " " " "
" " oon o6 - 3wOr " TR |
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Sample # L12-26b - 350' above base of Austin
" Wwom .35 - 360' " v "
W wmomo_ppg i35t woomoowow
moomowo.ppp o300 mowoowow
W w oW _ppe - 38t v omo
W w o mo_p2q - 390t . v v
W W W _ope - hoot Mo wowo®
moow oM o_ppg - uagr o woomow
Woowmomo_pgp - Lpgr oo
" nowo-27¢ - 435'  ° e "
woomowoppg - Wyst woowowow
" wow 233 - k45t " oo "
W womo_p3p - ueort Moot

" W omo_p3c - Wpor oo %
" mowo_p3d - 480* v o v " ?
" w on _23e - 490! " nom " é
" wouw o_php - 5300 00 oroon |
W om ow _phe - suort movom
wooomowephg - 550t v vt
woowow.29a - 550" " " e
W w m_pgp - 560t " v "
" mow _30a - 570' " wowoooon
w m owo_30p-58¢ * " " "
woow o mo.30e-590' " "t T i

. " Il,_30d __,5942! " " " "
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Sample # L12-30e - 600' above base of Austin
mooom w31 L g10t m omom o
moom oM o_395 - 625t o www
"M owo_3gp 6350 0w ow
" noow o - 645! " weon "
mooomom 305 _ ghgt  w ww
"oowomo_3pp o 6551w ww
" "o 36 - 655 " oo "
" "M _32c - 665! " wooou " : from
L4 to 10 feet below top of Austin
Travis County
Austin undifferentiated

Brushy Creek Traverse: from base of Austin, .4 mile

downstream from U. S. Highway 79 & 81 bridge over ]
Brushy Creek and on south bank of creek, along %

Brushy Creek to a point .7 mile east of Pfluger-

R P

ville, thence .3 mile south up hill to church

Sample # TA- - 2! above base of Austin

" 1n

e el e L

- 71 " 1 " tf

1
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" " PR~ L - 11 t " " "
3

it 1t

-3 - 2¢* ®© v m
oo 35 . 251w womu
mo M PE- 7 - 32t v owowo
mooww_ g o yor mowoomow ‘
" " oPF-12 - 65 v o wooow ‘ |

1" " TG-14 ~ 73[ AL " " "
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Sample # TG-13 -~ ~82' above base of Austin
wo M opR.15 - 86t m om omo W
" " °G-17 - 97' " v "
" wou _38 - 106' " noon "
woowowo_pp - 130t . mo wow
mowopg.p] - 110t ot ow oomoowm
moowmowo_pp - 116t v onoowow
woowopIooy - 126t v onoowow
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Sample # TQ-4Ob - 282! above base of Austin
" " TR-43 -~ 290' nooou "
" " TS-45 - 300! "o "
" " TT-50a - 310' " oo "
" oM o_50p - 317¢ noow "
" " TV-55 - 329' ™" e "
L " PP-49a - 336' noon "

" "o o_hop - 337' M noon " : sandy
" "ot _Lge - 340t M wooom "
" moro_52 - 349t v "
" " TU-53b - 372' " woou " ¢ glau-

conitic
Sample # TU-53c - 378' above base of Austin: glau-
conitic . %
Sample # TU-53d - 380' above base of Austin: glau-

conitic

e B R 2 T

Sample # TU-54 - 388' above base of Austin: top
of Austin chalk
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