THE FORAMINIFERA OF THE BYRAM CALCAREOUS ‘MARL AT BYRAM,
MISSISSIPPI. |

By JosEpH A. CUSHMAN.

INTRODUCTION.

The lower Oligocene of the southeastern
Coastal Plain of the United States is in Missis-
sippl divisible into several distinct members.
Farther east these divisions are not so clearly
distinguishable. Of the divisions in Missis-
sippl the Byram calcareous marl is the young-
est. The type section for the Byram marl is
an exposure at the bridge over Pearl River
at Byram, Hinds County, Miss. The forma-
tion 1s mainly a sandy glauconitic marl with
thin beds of impure limestone, clay and sand.

Small lots of the marl from the type section,
United States Geological Survey station 6455,
collected by K. N. Lowe 1n 1912, were examined
after careful washing. Although but a few
cubic centimeters of the original material was
taken 1t has given 68 species and varieties of
Foraminifera. More species will probably be
added by a further search of the material, but
1t 1s probable that all the common species are
described In this paper. An examination of
the Byram marl from other localities will
undoubtedly greatly increase the fauna, but
1t Is very desirable 1n close stratigraphic
studies to have the type section very definitely
worked up for comparison with sections in
other areas, and in this paper it has been the
alm to furnish data for such comparisons.

RELATIONSHIPS OF THE BYRAM FAUNA,

Of the 68 species and varieties which are
here recorded from the type section of the
Byram calcareous marl, 28 appear to have
been previously undescribed, and 8 of these are
recorded under the genus only, as the available
material was not abundant enough to warrant
specific determination. This statement may
be compared with the data given in the
accompanying paper by Cooke, who hists 134
specles of mollusks, 5 corals, and 2 echino-
derms, 54 of which are peculiar to the marl at
Byram.

One of the most interesting features dis-
closed 1n the study of the Foraminifera of this
collection has been their relationships with
other faunas. The different species are ‘very
definitely related both to the fossil Foramini-
fera so far known from the Atlantic and Gulf
Coastal Plain of the United States and to the
hiving Foraminifera of certain regions, espe-
clally the Indo-Pacific.

By far the larger proportion of the species
and varileties are 1dentical with or closely
related to species now living in the Indo-
Pacific. Such species as Textularia folium
Parker and Jones, Bolwina amygdalaeformis
H. B. Brady, Bolivina nitide H. B. Brady. and
Haverina fragilissima H. B. Brady are now
living in the Indo-Pacific region but are not
recorded elsewhere nor have they been pre-
viously recognized in the fossil form. They
show rather conclusively that there is a very
close relationship between the fossil fauna at
Byram and the living fauna of the Indo-Pacific.

Of the species here described as new there
are several that are also clearly related to the
living Indo-Pacific fauna. ~ For example, Dis-
corbis byramensis Cushman, n. sp., 1s nearest
in its aflinities to . corrugata Millett, deseribed
from specimens collected in the Malay Archi-
pelago and recorded by Heron-Allen and Ear-
land from the Kerimba Archipelago, off the
southeastern coast of Africa, from the coast of
Burma, and from West Australia, thus having
a wide Indo-Pacific range. In the characters
of its ventral surface . byramensis Cushman is
also related to D. patellaformis i1. B. Brady and
D. tabernacularis H. B. Brady, both typical
Indo-Pacific species. The Byram species is
then a fossil representative of a small well-
distinguished group of species, the others of
which are now living in the Indo-Pacific.

Polymorphina regina H. B. Brady, Parker, and
Jones also shows a definite faunal relation. As
a recent specles 1t 1s known from the shallow
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waters of the tropical and subtropical parts of
the Pacific and Indian oceans. As a fossil 1t 1s
also known from the Miocene of the Coastal
Plain of the United States, from the Calvert
formation of Chesapeake Beach, Md., and from
the Duplin marl of Mayesville, S. C. This
form thus represents a group which lived in this
region in early Oligocene time and persisted
into the Miocene but then apparently died out
here, though it continued in the Indo-Pacific
region, to which it may have migrated during
the Oligocene.

(Certain other species, such as Truncatulina
byramensis Cushman, n. sp., are evidently
characteristic of the Miocene and may not have
persisted later than that time. Truncatulina
byramensis is closely related to T. basiloba Cush-
man and 7. concentrica Cushman, from the
Miocene of South Carolina and Flond:.

Lepidocyclina supera (Conrad) 1s characterns-
tic of a group which so far as known is limited to
thishorizon and not known elsewhere. L.supera
seems to be an index fossil of the Byram marl.

RELATION OF BYRAM FAUNA TO FAUNAS OF
OTHER LOWER OLIGOCENE FORMATIONS.

The foraminiferal faunas of the other divi-
sions of the lower Oligocene have not been
thoroughly studied except at the type stations.
[Evidence is therefore incomplete as to the defi-
nite relationships of the several faunas.
Enouch is known, however, to show that a
number of the species of the Byram marl are
found also in the Mint Spring marl and a lesser
number in the Red Bluff elay, both of which lie
below the Byram marl m Mississippl. Some of
these species are also found in the Marianna
limestone of Alabama and Florida, but the
ecologie conditions of Florida and Mississipp:
in ecarly Oligocene time were evidently very
different, and that alone would account for a
considerable difference in the faunas.

ECOLOGIC CONDITIONS UNDER WHICH THE

BYRAM MARL WAS DEPOSITED.

From a comparison of the records for those
species which are found fossil in the marl at
Byram and also living in the Indo-Pacific
region it is evident that the Byram marl was de-
posited 1n comparatively shallow water (10 to
25 fathoms). As nearly all these spectes occur
in the tropical and subtropical waters of the
indo-Pacifie, 1t would secem that the water at
Byram must have had at least subtropical
temperature (between 20° and 24° C.). As the
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Miocene climate was evidently colder, espe-
cially along the Atlantic coast, this alone 1s
probably sufficient reason for the extinction
of those species which persisted in the general
region until that time.

SPECIES INCLUDED.

Figures are given of most of the specles here
deseribed. A close study of the material has
shown how httle i1s the varlation of any par-
ticular species in this marl, and 1t may be
questioned whether I am right in the specific
references of certain forms, such as those of
Polymorphina. However, until a comparative
study of recent and fossil material can be
made they may best be left as at present. It
will undoubtedly become possible at some
future time to distinguish the fossil species of
our Coastal Plain and to divide them much
more closely and definitely.

Something of the known distribution of the
species 1s given as well as full descriptions. A
list of the species is given below and is followed
by the systematie presentation of the fauna.

Textularudae:
Textularia agglutinans 1D’Orbigny.
Textularia tunmidulum Cushman. n. sp.
Textularia subhauern Cushman. n. sp.
Textularia mississippiensis (‘ushman., n. sp.
Textularia folium Parker and Jones,
Bolivina amygdalaeformis H. B. Brady.
Bolivina nitida H. B. Brady.
Bolivina robusta H. B. Brady.
Bolivina mississippiensis Cushman, n. sp.
Verneuiling spinulosa Reuss var. glabrata ('ushman,
n. var.
('lavulina byramensis Cushman, n. sp.
Virgulinoe sp.
Bulimina ovata D’Orbigny?
Ehrenbergina glabrata Cushman, n. sp.
Lagenidae:
Nodosaria sp.
Nodosaria sp.?
(‘ristellania sp.
Vaginulinalegumen (Linnaeus) D'Orbigny var. elegans
D’Orbigny?
Polymorphina gibba )’ Orbigny.
Polymorphinagibba D'Orbigny. fistulose form.
Polymorphina regina H. B. Brady, Parker. and Jones.
Polymorphina byramensis (‘ushman, n. sp.
Polymorphina problema D’Orbigny?
Polymorphina amygdaloides (Reuss) Reuss.
Uvigerina byramensis Cushman, n. sp.
(zlobigerinidae:
Globigerina bulloides D’Orbigny.
Globigerina triloba Reuss.
Rotaliidae:
Spirillina subdecorata Cushman, n. sp.
Discorbis byramensis Cushman, n. sp.
Discorbis orbicularis (Terquem) Berthelin.




FORAMINIFERA OF THE BYRAM CALCAREOUS MARL AT BYRAM, MISS,

Rotaliidee—Continued.
Truncatulina lobatula (Walker and Jacob) D'Orbigny.
Truncatulina byramensis Cushman, n. sp.
Truncatulina americana Cushman.
Truncatulina pseudoungeriana Cushman, n. sp.
Anomalina bilateralis Cushman, n. sp.
Anomalina grosserugosa (Giimbel) H. I3, Brady? var.
Anomalina mississippiensis Cushman, n. sp.
Siphonina advena Cushman, n. sp.
Gypsina rubra ( D’Orbigny) Heron-Allen and Earland.
Pulvinulina byramensis Cushman, n. sp.
Pulvinulina advena Cushman, n. sp.
Pulvinulina glabrata Cushman, n. sp.
Rotalia byramensis Cushman, n. sp.
Rotalia dentata Parker and Jones.
Asterigerina subacuta Cushman, n. sp.
Nummulitidae:
Nonionina umbihicatula (Montagu) Parker, Jones, and
H. B. DBrady.
Nonionina scapha ( Fichtel and Moll) Parker and Jones.
Nummulites sp.
Lepidocyclina supera (Conrad) H. Douvillé.
Miliolidae:
Cornuspira involvens ( Reuss) Reuss.
Spiroloculina grateloupl D’Orhigny.
Spiroloculina byramensis Cushman, n. sp.
Spiroloculina imprimata Cushman, n. sp.
Vertebralina advena Cushman, n. sp.
Vertebralina sp.?
Quinqueloculina crassa D’Orbigny?
Quinqueloculina bicostata D’Orbigny, var.
Quinqueloculina cuvieriana IV’ Orbigny.
Quinqueloculina venusta Karrer?, var.
Quinqueloculina sp.?
Hauerina fragilissima (H. B. Brady) Millett.
Hauerina sp.?
Articulina byramensis Cushman, n. sp.
Massilina crusta Cushman, n. sp.
Massilina occlusa Cushman, n. sp.
Massilina occlusa Cushman, n. sp.,
(Cushman, n. var.
Triloculina rotunda D’Orbigny.
Triloculina oblonga (Montagu) D’Orbigny.
Triloculina trigonula (Lamarck) D’Orbigny.
Biloculina sp.?

var. costulata

DESCRIPTIONS.
Family TEXTULARIIDAE.
Genus TEXTULARIA Defrance, 1824.

Textularia agglutinans D'Orbigny.
Plate X1V, figures la, 1h.

Textularia agglutinans D’Orbigny, in De la Sagra, Histoire
physique, politique et naturelle de 1'ile de Cuba,
Foraminiféres, p. 136, pl. 1, figs. 17, 18, 32-34, 1839.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 363,
pl. 43, figs. 1, 2, 1884,

Cushman, U. S. Nat. Mus. Bull. 71, pt. 2, p. 9, figs.
10a, b (in text), 1911.

Test elongate, large and stout, gradually
tapering from the initial end, chambers nearly
as high as wide, tumid; sutures depressed, dis-

89

| tinct, early portion somewhat compressed;

wall coarsely arenaceous, but in section with a
calcareous base; aperture in a well-marked
depression at the base of the inner margin of
the last-formed chamber; early chambers usu-
ally rougher than the later ones. Length 2
millimeters or less.

Textularma agglutinans 1s rather common in
the Byram marl. The specimens are closely
similar to the types from Cuba described by
D’Orbigny.

This name has been used for a great variety
of forms, but 1t should be limited to the one
described by D’Orbigny, which has a generally
tapering form and very rounded chambers,
with the surface arenaceous but rather
smoothly finished.

Textularia tumidulum Cushman, n. sp.
Plate XV, figures 1, 2a, 2b.

Test large, elongate, compressed, thickest in
the central region, thence thinning toward the
periphery, initial end rapidly broadening in

| the adult, the sides nearly parallel to a point

near the apertural end, where the breadth of
the test 1s reduced; chambers numerous, in
the adult about three times as wide as high,
and the last-formed chamber in many old-age
specimens somewhat distinctly set oft from the
others, the inner portion of each chamber much
thicker thap the other portions and in the rapid
decrease In thickness often leaving a channel
running lengthwise of the test between this
central tumid area and the gradually sloping
outer portion, usually very well marked in
adult specimens; sutures not very distinct;
wall arenaceous but smoothly finished.
Largest specimens 2.5 millimeters i length.

This 1s one of the most common and most
conspicuous of the species of the Byram marl
at Byram. It is very well characterized by its
central tumid area with longitudinal channels
at each side, and the general slope to the
rounded periphery. The figures show a typ-
ical adult (except that the sutures are more
distinet than is typical) and a specimen 1n its
earlier stage before the tumid central portions
are so strongly developed.

Textularia subhauerii Cushman, n. sp.
Plate X1V, figures 2a, 2b.

Test large, stout, elongate, early portion
rapldly 1ncreasing in width with each newly
added chamber, later adult portion with the
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sides nearly parallel, slightly lobulated; periph-|have described as 7. sagittula var. atrata,?

ery rounded but the median portion nearly
flat; chambers eighteen to twenty, increasing

in height as added, those of the later portion |

nearly as high as broad, sutures usually rather
indistinet; wall coarsely arenaceous but
smoothly finished on the exterior; aperture at
the base of the inner margin of the chamber.
Length 2 millimeters or less. |

This species is represented by a few speci-
mens from the Byram marl of rather uniform
size and general character.

Heron-Allen and Earland?! figure a Textu-
lara from the Kerimba Archipelago, off the
southeastern coast of Africa, which they refer
to 7. hauertr D’Orbigny. In some of its char-
acters our Byram marl species resembles this.
A similar form from the Philippines 1 have
referred to 7. hauerii. A study of D’Orbigny’s
T. hauwerit trom the Vienna Basin, however,
shows that 1t 1s very different from the Byram
specles and apparently also different from the
Philippine and Kerimba species.

Textularia mississippiensis Cushman, n. sp.

Plate X1V, figure 4.

Test elongate, fairly broad, thickest in the
middle, thence thinning toward the periphery,
In end view biconvex, central portion curved;
chambers rather low and broad, especially in
the early stages, becoming higher in the adult
and often less broad so that the later chambers
in the adult make a test less wide than at
earlier stages; sutures covered by a coarsely
arenaceous layer meeting in the center and at
the periphery, leaving the central portion of
each chamber uncovered, periphery irregular,
not definitely or regularly spinose; chamber
walls smooth and finely perforate. Length
0.40 to 0.55 millimeter.

This 1s & common small species in the Byram
marl. It 1s 1n general character very uniform
in the material studied and also very constant
In size. In some of its features it resembles
T. pseudocarinata Cushman (7. carinata H.
B. Brady; not T. carinata D’Orbigny), but it
1s much smaller and lacks the strongly rhom-
boidal shape in end view, and the carinae and
especlally the spines are not so definitely de-
veloped. T. psendocarinata 1s especially char-
acteristic of the Philippine region. The Byram
specles also resembles very much the form 1

t Zool. Soc. L.ondon Trans., vol. 20, p. 628, pl. 47, figs. 21-23, 1915,

which came from the eastern channel of Korea
Strait, in 59 fathoms.

Textularia folium Parker and Jones.
Plate XIV, figure 3.

Textulara folrum Parker and Jones, Roy. Soc. Philos.
Trans., vol. 155, pp. 370, 420, pl. 18, fig. 19, 1865.
Moebius, Beitrige zur Meeresfauna der Insel Mauritius,

p. 92, pl. §, figs. 16, 17, 1880,

H. B. Brady, Challenger Rept., Zoclogy, vol. 9, p. 357,
pl. 42, figs. 1-5, 1884,

Egger, K. bayer Akad. Wiss. Miinchen Abh., Cl. 2,
vol. 18, p. 272, pl. 6, figs. 27, 28, 1893,

Chapman, Linnean Soc. London Jour. (Zoology),
vol. 28, p. 184, 1900 [1902]; Quekett Micr. Club
Jour., 2d ser., vol. 10, p. 127, pl. 9, fig. 4. 1907 [1909].

Rhumbler, Zool. Jahrb., Abt. Syst., vol. 24, p. 59,
pl. 5, figs. 51, 52, 1906.

Bagg, U. S. Nat. Mus. Proc., vol. 34, p. 130, 1908.

(‘ushman, U. S, Nat. Mus. Bull. 71, pt. 2, p. 19,
figs. 31-33 (1n text), 1911,

Heron-Allen and Earland, Zool. Soc. London Trans.,
vol. 20, p. 623, 1915,

Test small, very much flattened, broad, in
front view triangular, in edge view narrow,
tapering toward the acute margins; chambers,
especlally i later development, broad and
low, somewhat recurved, the inner and distal
margins thickened, prolonged at the periphery
into short backward-pointing spinose processes,
smooth; wall fairly thick. Length not usually
exceeding 0.5 millimeter.

This species 1s rare in the Byram marl at
Byram (U. S. G. S. station 6455). The only
difference between this and living specimens
lies 1n its more regular development of spinose
projections. It 1s very interesting, however,
in showing the relationship of the Byram marl
fauna to existing faunas. At the present time
the species seems to be confined to the Indo-
Pacific region and is more abundant in the
south Pacific than elsewhere. It 1s known
from rare specimens obtained in Mauritius
(Moebius) and 1n the Kerimba Archipelago, off
southeastern Africa (Heron-Allen and Earland).
It was originally described from specimens
collected 1n the shore sands of Melbourne,
Australia, by Parker and Jones. H. B. Brady
oives the following localities in the Challenger
report: Off Kast Moncoeur Island, Bass Strait,
38 fathoms; off Raine Island, Torres Strait,
155 fathoms; off Kandavu, Iiji, 255 fathoms;
off Levuka, Fiji; Nares Harbor, Admiralty
Islands, 17 fathoms; Honolulu coral reefs,

-— e ——

2 11, 8. Nat, Mus. Bull, 71, pt. 2, p. 7, figs. 2-5 (in text), 1911,
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40 fathoms. It has also been found in the
lagoon of Funafuti and off the coast of Victoria
(Chapman); off Laysan (Rhumbler); and at
several localities off the Hawalan Islands
(Bagg, Cushman).

Most of the reeorded specimens of the species
were obtained in 40 fathoms or less, although
off Fiji it was found at a depth of 255 fathoms,
and off the Hawaiian Islands at 249 to 305
fathoms. It i1s evidently most abundant on
tropical coral reefs of the south Pacific.

Genus BOLIVINA D’Orbigny, 1839.

Bolivina amygdalaeformis H. B. Brady.
Plate XV, figure 3.

Bolivina amygdalacformis H. B. Brady, Quart. Jour.
Micr. Sci., vol. 21, p. 59, 1881; Challenger Rept.,
Zoology, vol. 9, p. 426, pl. 83, figs. 28, 29, 1884.

Cushman, U. S. Nat. Mus. Bull. 71, pt. 2, p. 42, figs.
69a, b (1n text), 1911.

Test elongate, somewhat fusiform, thickest
in the middle, periphery well rounded, cham-
bers comparatively few; sutures hidden by
the ornamentation of the surface, consisting of
numerous longitudinal irregularly anastomos-
ing costae; the last-formed chambers lacking
the costae but with numerous large depres-
sions; aperture terminal, elongate-oval, some-
what constricted near the middle. Length
0.80 miliimeter or less.

This species i1s rare in the Byram marl, yet
it is very distinct. In its recent distribution it
is decidedly a Pacific form. It was originally
described by Brady from specimens obtained
off the Philippines at 95 fathoms, off the Ad-
miralty Islands at 16 to 25 fathoms, off the
north coast of New Guinea at 1,070 fathoms,
and in Torres Strait at 155 fathoms. 1 have
recorded specimens from two Albatross sta-
tions—D4875, in 59 fathoms, eastern channel
of Korea Strait, and D4964, in 37 fathoms, off
the southern coast of Japan.

This is one of the species which shows the
relation of the Byram marl fauna to the exist-
ing fauna of the south Pacific, Austrahan,

East Indian, and Philippine regions.

Bolivina nitida H. B. Brady.
Plate XV, figure 4.

Bolivina nitida H. B. Brady, Challenger Rept., Zoology,
vol. 9, p. 420, pl. 52, figs. 30a, b, 1884.

Bolivina laevigata H. B, Brady (not B. laemgata D’Orbigny),
Quart. Jour. Micr. Sci., vol. 21, p. 57, 1881.

Test elongate, thin, complanate, broadest at the center.
tapering and rounded toward the ends. Segments few
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in number, regularly textularian in arrangement; broad,
flattened on both faces, and bordered both at sutures and
periphery by a narrow band of clear shell substance.

Sutures even; aperture large, irregularly oval, oblique.
Length 1/60th inch (0.42 millimeter).

The above description, quoted from the
Challenger report, 1s very accurate for the
species as found in the Byram marl. The
specimen figured here is one of the most ex-
treme, the majority of the specimens being
very close to the figure given by Brady. The
large oblique aperture and the flattened test,
carinate, with the carinae continued between
and separating the chambers, are distinguish-
ing characters.

Brady’s material came from two Challenger
stations off Australia—off East Moncoeur
Island, Bass Strait, at 38 fathoms, and off
Raine Island, Torres Strait, at 155 fathoms.
The species was rare at both these stations, and
the lack of records elsewhere seems to show that
it 1s either local or rare. Its occurrence in the
Byram marl is therefore decidedly interesting.

Bolivina robusta H. B. Brady.

Bolivina robusta H. B. Brady, Quart. Jour. Micr. Sci., vol.
21, p. 57, 1881; Challenger Rept., Zoology, vol. 9, p.
421, pl. 53, figs. 7-9, 1884.
Egger, K. bayer. Akad. Wiss. Miinchen Abh., Cl. 2,
vol. 18, p. 294, pl. 8, figs. 31, 32, 1893.
- Millett, Roy. Micr. Soc. Jour., p. 543, 1900.
Cushman, U. S. Nat. Mus. Bull. 71, pt. 2, p. 36, figs. 59,
60 (in text), 1911.
* Heron-Allen and Earland, Zool. Soc. London Trans.,
vol. 20, p. 646, 1915.

Test small, in front view rhomboid, thickest
along the median line, thence gradually sloping
to the sides; chambers numerous, usually much
lower than wide, slightly tumid, especially
in the last-formed portion, sutures distinct,
curved, slightly depressed, in the later cham-
bers often with the posterior side of the cham-
ber crenulate with numerous reentrants; wall
with numerous rather coarse perforations.
Length usually less than 0.5 millimeter.

Small specimens of this species are common
in the Byram marl material examined. None
of the specimens have the stout apical spine
which appears in at least one form of the spe-
cies 1n 1its living form.

There 1s probably more than one form or va-
riety of this species in recent seas. Most of the

| specimens recorded by Brady were found 1n the

Pacific, especially the south Pacific. Later
records add numerous stations from the Pa-
cific, and Heron-Allen and Earland record 1t
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from the western part of the Indian Ocean, off
the coast of Africa. In spite of other records
the typical form of the species occurs mainly 1in
the Indo-Pacific region.

Bolivina mississippiensis Cushman, n. sp.

Plate XV, figure 5.

Test elongate, slender, gradually tapering
from the subacute initial end to the broadly
rounded apertural end; thickest in the median
line; chambers numerous, wider than high,
curved, sutures marked by limbate lines,
broadly curved and somewhat broken near the
inner end, not depressed ; surface of test smooth
and even. Length about 0.4 millimeter.

This species 1s rare in the Byram marl. It
may be distinguished by the narrow, tapering
form, the peculiarly marked sutures, and the
verv even smooth surface.

Genus VERNEUILINA D’Orbigny, 1840.

Verneuilina spinulosa Reuss var. glabrata Cushman, n.
var.

Test pyramidal, three-sided, widest above
the middle, generally triangular in transverse
section, the sides somewhat concave; angles of
the test bluntly angled or even rounded, with-
out spines; surtace smooth; aperture small, at
the inner side of the last-formed chamber.
Length 0.75 millimeter or less.

This variety of the species i1s fairly common
In the typical Byram marl. It differs from the
typical form of the species in its lack of spines,
the edges often being rounded and thickened.
No specimens approaching the typical form
were found.

The species 1s very characteristic of shallow
tropical and subtropical waters of the Indo-
Pacific region. |

Genus CLAVULINA D’Orbigny, 1826.
Clavulina byramensis Cushman, n. sp.

Plate X VI, figure 1.

Test  elongate, subcylindrical, the early
chambers triserial, forming but a small por-
tion of the test; later ones uniserial, both por-
tions rounded; sutures slightly depressed, often
not very distinct otherwise; aperture termi-
nal, central, rounded; wall coarsely arena-
ceous but smoothly finished. Length 2 milli-
meters or less.
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This form is very common in the Byram
marl and one of the characteristic species.

The early portion i1s small in proportion to
the whole test and consists of a considerable
number of rounded chambers in a triserial
arrangement, but the resulting mass with
rounded angles forms a bulbous tip to the
otherwise tapering test. The sutures of this
early portion are usually very indistinct.

This resembles certain tropical Pacific spe-
cies and probably has its affinities in that
region. It 1s quite likely that Pacific forms
which have been referred by authors to C.
paristensis D’Orbigny are closer to this species.

Genus VIRGULINA D’Orbigny, 1826.
Virgulina sp.
Plate XVI, figures 2a, 2b, 3.

A rare species in the marl at Byram is fig-
ured. It 1s much compressed, the later cham-
bers resembling those of Bolivina in being elon-
gate and curved. The surface is smooth, and
in some of 1ts characters this form resembles
V. subsquamosa KEgger, but it does not have
the curved axis of that species. Certain
specimens from the Indo-Pacific region suggest
this form from Byram. Some of the figures of
the Kertmba Archipelago material which Heron-
Allen and Earland?® assign to V. schreibersiana
Cz)zek are very similar to this. They note that
the typical form is very rare and thensay: “ The
form generally assumed throughout the gather-
Ings 1s a broad-mouthed, somewhat compressed
but regular-chambered type, varying greatly in
proportionate length and breadth.” Our speci-
mens 1n certain respects resemble this form.

Genus BULIMINA D’Orbigny, 1826.

Bulimina ovata D’Orbigny?
Plate X VI, figure 4.

Bulimina ovata D’Orbigny, Foraminiféres fossiles du
bassin tertiaire de Vienne, p. 185, pl. 11, figs. 13,
14, 1846,
H. B. Brady, Challenger Rept., Zoology, vol 9, p.
400, pl. 50, figs. 13a. b, 1884,

This species is very rare in the Byram marl,
and the correctness of the identification 1s very
questionable. The specimen figured 1s elon-
gate, oval, and has a smooth surface and
somewhat elongate chambers with fairly de-
pressed sutures.

d§Zool. Soc. London Trans., vol. 20, p. 643, pl. 49, figs. 1-12, 19513,
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Genus EHRENBERGINA Reuss, 1850,
Ehrenbergina glabrata Cushman, n. sp.
Plate XVI1I, figures 4a—4c.

Test small, in front view broadly triangular,
chambers numerous, distinct, low and broad,
sutures distinet, on the ventral side at the bot-
toms of deep rounded depressions, on the dorsal
side but slightly depressed below the general
surface, periphery lobulate; surface smooth,
aperture elliptical at the base of the inner
margin of the last-formed chamber. Length
0.4 millimeter. -

This species is rare in the Byram marl at the
type station. It differs from the widely dis-
tributed deep-water species E. serrata Reuss
in the rounded chambers, smooth surface, and
lack of spines or sharp angles.

A form that occurs in comparatively shal-
low water in the Australian region is very
similar to the species figured here and may be
the same.
ing, in view of the relationships of other species
already noted.

Family LAGENIDAE.
Genus NODOSARIA Lamarck, 1812.

Nodosaria sp.
) Plate XVI, figure 5.

A single specimen of MNodosaria 1n the
material from the Byram marl is incomplete,
showing only the last four chambers. It has
a tapering form, well-defined chambers, and
the surface ornamented by ten to {welve
longitudinal costae. This specimen 1is here
figured but not identified specifically, as the
material is not well enough preserved.

Nodosaria sp.?
Plate X VI, figure 6.

The figured specimen shows the characters
of a single, fragmentary specimen with both
ends missing. It is smaller than the specimen
described above but has nearly twice as many
costae, and the chambers are not well marked.
It can not be identified specifically until more
material 1s available.

Genus CRISTELLARIA Lamarck, 1812.

Cristellaria sp.

A single specimen of the genus Cristellaria
is included in the Byram marl material exam-
32333°—22——7

The 1dentity would not be surpris- |
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ined from the type locality. It has very few
chambers, seven or eight in the visible coil;
the surface i1s generally smooth, except on the
sutures, which are marked by rather broad,
curved, raised ridges, those near the earlier
part of the coil broken into rounded knobs, the
later ones more continuous; periphery angled
but not carinate, the apertural face smooth
| and somewhat concave; aperture at the angle
of the chamber. Length about 0.65 milli-
meter.

As this 1s a unique form its specific assign-
ment should await the finding of more mate-
rial.

‘ Genus VAGINULINA D’Orbigny, 1826.

Vaginulina legumen (Linnaeus) D’Orbigny var. elegans
(D’Orbigny) Fornasini.

' Plate XVII, figure 1.

A single specimen from the marl at Byram
shows the earlier chambers with a fairly well
developed spine, the chambers as long as wide,
surface smooth, sutures somewhat oblique,
and showing a ventral side where the suture
runs backward somewhat. This is not unlike
certain forms now found living in the Philip-
pine region.

Genus POLYMORPHINA D’Orbigny, 1826.
Polymorphina gibba D’Orbigny.
| Plate XVII, figure 3.

Polymorphina subcordiformia wvel oviformia Soldani,
Testaceographiae, vol. 1, pt. 2, p. 114, pl. 113,

| figs. zz, C, etc., 1791,
Polymorphina (Globulina) gibba D’Orbigny, Annales sci.
nat., vol. 7, p. 226, No. 20, Modeles, No. 63, 1826.
Egger, Neues Jahrb., 1857, p. 288, pl. 13, figs. 1-4.

| Polymorphina gibba H. B. Brady, Parker, and Jones (part),
Linnean Soc. London Trans., vol. 27, p. 216, pl. 39,
figs. 2a-d, 1870.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 561,
pl. 71, figs. 12a b, 1884.

Sidebottom, Manchester Lit. and Philos. Soc. Mem.
and Proc., vol. 51, No. 9, p. 10, pl. 2, figs. 15-17,
1907.

Cushman, U. 8. Nat. Mus. Bull. 71, pt. 3, p. 85, pl. 41,
fig. 4, 1913; U. S. Geol. Survey Bull. 676, p. 11,
pl. 2, fig. 4, p. 52, pl. 11, fig. 5, 1918.

Test rotund, in front view nearly circular,
in end view broadly oval; chambers few, dis-
tinct, sutures distinct, but little 1f at all exca-
| vated; wall smooth and translucent; aperture
slightly produced, radiate. Length 0.75 milli-
meter or less.
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Specimens that seem identical with this
species are common in the Byram marl. They
have usually not more than three chambers.
The earliest one, the proloculum before the
later chambers are added, 1s very similar to
Lagena globosa in form and could easily be
mistaken for i1t, even the aperture not having
clearly developed its radiate character at this
stage. Specimens that would be classed as
L. globosa are found in the Byram marl, but
with them are specimens in the two and three
chambered stages, showing that they are the
young of Polymorphina gibba.

This is a widely distributed species, both 1n
recent seas and in the fossil series. 1 have
already recorded it from the Pliocene and
Miocene of the Coastal Plain.

Polymorphina gibba D’Orbigny, fistulose form.
Plate XVIII, figures 3a, 3b.

The figured specimen shows a fistulose form
which may be referred to P. ¢gibba. It has
numerous branched, semicylindrical processes,
mostly from the last-formed chamber.

Polymorphina regina H. B. Brady, Parker, and Jones.
Plate XVII1I, figure 4.

Polymorphina regina H. B. Brady, Parker, and Jones, Lin-
nean Soc. London Trans., vol. 27, p. 241, pl. 41, figs.
32a, b, 1870.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. |

571, pl. 73, figs. 11-13, 1884.

Egger, K. bayer. Akad. Wiss. Miinchen Abh., Cl. 2,
vol. 18, p. 310, pl. 9, figs. 45, 50, 51, 1893.

Millett, Roy. Micr. Soc. Jour., p. 265, 1903.

Bagg, Marvland Geol. Survey, Miocene, p. 478, pl.
133, fig. 7, 1904; U. 8. Nat. Mus. Proc., vol. 34, p.
149, 1908.

Chapman, Quekett Micr. Club Jour., 2d ser., vol. 10,
p. 132, pl. 10, fig. 4, 1907 [1909]; Roy. Soc. Victoria
Proc., vol. 22, p. 281, 1910.

Cushman, U. S. Nat. Mus. Bull. 71, pt. 3, p. 91, pl.
41, figs. 6, 7, 1913; U. 8. Geol. Survey Buli. 676, p.
H4, pl. 11, figs. 3, 4, 1918.

Heron-Allen and Earland. Zool. Soc. London Trans.,
vol. 20, p. 673, 1915.

Test elongate, fusiform; chambers tumid,
distinct, especially in the later portion, sutures
deep; wall ornamented by numerous longi-
tudinal costae, usually continuing unbroken
across several chambers; aperture radiate,
somewhat produced. Length 1 millimeter or

less.

This species is rare in the Byram marl. Itis

known from the Miocene of the Coastal Plain in |
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the Calvert formation of Chesapeake Beach,
Md. (Bagg), and the Duplin marl of Mayesville,
S. C. (Cushman). It is not known to occur in
the Tertiary of Europe but 1s a typical species
in the shallow water of the tropical and sub-
tropical Pacific and Indian oceans.

This 1s another of the species by which the
foraminiferal fauna of the Byram marl is cor-
related with the living fauna of the Indo-
Pacific.

The specimen here figured i1s a young- one
with but a few chambers developed, not show-
ing the typical adult form.

Polymorphina byramensis Cushman, n. sp.

Plate XVII, figures 2a, 2b.

Test short and broad, triangular, composed
of a few chambers, usually only four, all except
' a final fifth chamber extending back to the base
of the proloculum, forming a truncate test;
chambers inflated, sutures deep and distinct;

surface smooth; aperture radiate, only slightly
produced. Length 0.75 millimeter or less.

This 1s one of the most common species 1n the
Byram marl. It is characterized by its trun-
cate base and triangular form. It resembles
the group of Polymorphina represented by P.
trigonula Reuss. Sidebottom* has figured a
specimen which he refers to P. lactea but states
that it is not typical. It is near this species.

The proloculum alone strongly resembles that
of P. gibba in being spherical and translucent.
Most of the specimens have the three or four
chambers with the triangular, truncate test,
but a few have a fifth chamber, usually smaller
than the rest and near the upper part of the
test. This seems to mark the full development
of the species.

L

Polymorphina problema D’Orbigny?

Plate XVI1I1I, figure 1.

Polymorphina (Guttulina) problema D’Orbigny, Annales
sci. nat., vol. 7, p. 266, No. 14, Modeles, No. 61,
1826.

Guttulina problema D’Orbigny, Foraminiféres fossiles du
bassin tertiaire de Vienne, p. 224, pl. 12, figs. 26-28,
1846.

The form of Polymorphina problema found 1n
the Byram marl is not unlike that figured by
Brady * but is even more like recent specimens

+ Manchester Lit. and Philos. Soc. Mem, and Proc., vol. 51, No, 9,

p. 9, pl. 2, fig. 11, 1907.

, 5 Challenger Rept., Zoology, vol. 9, p. 568, pl. 72, fig. 20; pl. 73, fig. 1,
884.




FORAMINIFERA OF THE BYRAM CALCAREOUS MARL AT BYRAM, MISS.

from the Philippine region, where this species
attains a large size. This is by far the largest
of the Byram species but is not so common as
some of the others. The truncate apertural
end 1s the usual character in both the fossil and
recent material of this form.

Polymorphina amygdaloides (Reuss) Reuss.
Plate XV11I, figures 2a, 2b.

Globulina amygdalovdes Reuss, Deutsch. geol. Gesell,
Zeitschr., vol. 3, p. 82, pl. 6, fig. 47, 1851,
Polymorphina amygdalordes (Reuss) Reuss, Akad. Wiss.
Wien Sitzungsber, vol. 18, p. 250, pl. 8, fig. 84, 1855.
H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 560,
pl. 71, fig. 13 (?), 1884.
Millett, Roy. Micr. Soc. Jour., p. 261, 1903.
Sidebottom, Manchester Lit. and Philos. Soc. Mem.,
and Proc., vol. 51, No. 9, p. 9, pl. 2, figs. 12-14,
1907.
Bagg, U. S. Nat. Mus. Proc., vol. 34, p. 148, 1908.
Cushman, U. S. Nat. Mus. Bull. 71, pt. 3, p. 85, pl. 41,
fig. 5, 1913.

Test elongate-oval, much compressed, com-
posed of few chambers which are elongate and
narrow; sutures rather indistinct, not de-
pressed; surface smooth; aperture somewhat
produced. Length 0.65 millimeter or less.

A few compressed, elongate specimens from
the Byram marl may best be referred to this
species.

An examination of the figures of specimens
referred to this species by different authors will
show a very considerable range of forms.

Genus UVIGERINA D’Orbigny, 1826.

Uvigerina byramensis Cushman, n. sp.
Plate XVIII, figure 5.

Test minute, elongate, somewhat fusiform,
initial end pointed, chambers numerous, dis-
tinct, sutures depressed, surface ornamented by
longitudinal costae, rather thin and sharp, the
last-formed chamber more distinct than the
rest, the inner side concave, the other two sides
slightly convex, giving a generally triangular
section, the surface of this last-formed chamber
smooth, the apertural end produced into a
short cylindrical neck with a slight lip, the
aperture circular. Length 0.25 to 0.35 milli-
meter.

This species, which i1s the only one of the
genus in the Byram marl at its type locality, 1s
very distinct and constant in its characters.
The si1ze 1s very uniform, and the peculiar shape
of the last-formed chamber in the adult is
characteristic.
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Family GLOBIGERINIDAE.
Genus GLOBIGERINA D’Orbigny, 1826.
Glebigerina bulloides D’Orbigny.
Plate XIX, figures 1-3.

Globigerina bulloides D’Orbigny, Annales sci. nat., vol. 7,
p. 277, No. 1, Modéles, Nos. 17, 76, 1826; in Barker,
Webb, and Berthelot, Histoire naturelle des iles
Canaries, pt. 2, Foraminiféres, p. 132, pl. 2, figs. 1-3
28, 1839.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 593,
pl. 77; pl. 79, figs. 3-7, 1884,

There are in the typical Byram marl but few
| specimens of either this species or G. triloba,
| hsted below. The specimens referred to @.

bullowdes are very constant in their characters
and are of the form shown in the figures given.
They are very similar except in their lower
spire to the form figured by Brady in the
Challenger report, plate 79, figure 7. There

are but four visible chambers from the ventral
side.
| Globigerina triloba Reuss.

Globigerina triloba Reuss, Akad. Wiss. Wien Denkschr.,
vol. 1, p. 374, pl. 47, figs. 11a—e, 1849.
Globigerina bulloides D’Orbigny var. trilobe H. B. Brady,

Challenger Rept., Zoology, vol. 9, p. 595, pl. 81,

figs. 2, 3, 1884.
Specimens which are very similar to the
| species described by Reuss and figured by
Brady are found rarely in the Byram marl.
In all the specimens the three visible chambers
lma,ke up the whole of the exterior of the test.
The walls are very thin and translucent.

Family ROTALIIDAE.
Genus SPIRILLINA Ehrenberg, 1841.

Spirillina subdecorata Cushman, n. sp.
Plate XIX, figures 4, 5.

Test discoidal, much fiattened, consisting
of eight or more coils, slightly embracing, dor-
sal side slightly convex, ventral side strongly
concave in the middle, chamber broad, the
periphery with a broad, thin keel, the main
surface of the chamber on the dorsal side gran-
| ular, ventral side more nearly smooth; aperture
at the end of the tube. Diameter about 0.5
millimeter.

Several specimens of this same character
were found 1n the marl at Byram. One of these
1s attached to a shell fragment by the ventral
side.

This species 1s perhaps nearest in character
to S. decorata H. B. Brady, an Indo-Pacific

species.
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Genus DISCORBIS Lamarck, 1804.
Discorbis byramensis Cushman, n. sp.
Plate XIX, ficures 6-8.

Test pyramidal, low, octagonal, ventral side
slightly concave, peripheral margin subacute:
eicht chambers in each of the four or more
coils, their margins uniting to form a series of
eight ribs extending radially from the apex of
the test to the periphery, the lateral sutures
much less distinct, surface between the ridges
concave but smooth; ventral surface composed
of numerous radiating rounded costae broken
up transversely to form a beaded surface;
umbilical area hollow; aperture at the base of
the last-formed chamber. Diameter 0.35 to
0.40 millimeter, height 0.10 millimeter.

This well-characterized species 1s very rare
in the marl at Byram. It is probably nearest
in 1ts aflinities to . corrugata Millett, deseribed
from specimens obtained in the Malay Archi-
pelago and recorded by Heron-Allen and Iar-
land from the Kerimba Archipelago, oft the
southeastern coast of Africa. [. corrugata
seems to have but half as many chambers to a
coil as D. byramensits and is much higher in pro-
portion. The Kerimba specimens show the
sutural lines, but the Malay specimens do not.
This species 1s also recorded by Heron-Allen
and Earland from Sandoway, Arakan coast,
Burma, and Rottnest Island, West Australia,
thus having a wide Indo-Pacific range. In the
characters of the ventral surface it i1s also re-
lated to D. patelliformas H. B. Brady and D.
tabernacularts H. B. Brady, both typical Indo-
Pacific species.

With the geographic relationships of D). by-
ramensis its occurrence in the lower Oligocene
of Mississippi is very interesting.

Discorbis orbicularis (Terquem) Berthelin.
Plate XIX, figures 9. 10.

Rosalina orbicularis Terquem, Essai sur le classement des
animaux qul vivent sur la plage de Dunkerque,
fasc. 2, p. 79, pl. 9, figs. 4a, b, 1&§/u.

Discorbis  orbicularis (Terquem) Berthelin,
foraminiféres recueillis dans la bale de Borgneuf
et 3 Pornichet, p. 39, No. 63, 1878.

(‘ushman, U, 8. Nat. Mus. Bull. 71, pt. 5. p. 16, pl. 11,

fig. 1; figs. 18a—c (1n text), 1915.

Discorbina orbicularis (Terquem) H. B. Brady., Challenger
Rept., Zoalogy. vol. 9. p. 647, pl. 88, higs. 4-5, 1884
(and numerous subsequent authors).

A few specimens of the broad, flat, scalelike
form that 1s common in shallow water of tropi-
cal and subtropical seas were found in the marl

Liste des |
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| at Byram. Thev are here referred to D. orbicu-

laris Terquem, although the number of cham-
bers 1s much less than in the usual form of that
species. All the specimens are of similar size
andcharacter. Diameter 0.55 millimeteror less.

The figures of specimens referred to this
species by varlous authors show a considerable
range of form and character.

Genus TRUNCATULINA D’Orbigny, 1826.

Truncatulina lobatula (Walker and Jacob) D’Orbigny.
Plate XX, figures 1-3.

‘“ Nautilus spiralis lobatus, ete.,”” Walker and Boys, Tes-
tacea minuta rariora, p. 20, pl. 3, fig. 71, 1784.
Nautilus lobatula Walker and Jacob, Adams’'s Essays on
the microscope, Kanmacher’s ed., p. 642, pl. 14, fig.
36, 1798.

Truncatulina lobatula (Walker and Jacob) D’Orbigny, 1in
Barker, Webb, and Berthelot, Histoire naturelle
des fles Canarias, vol. 2, pt. 2, Foraminiferes, p. 134,
pl. 2, figs. 22-24 1839; Foraminiféres fossiles du
basein tertialre de Vienne, p. 168, pl. 9, figs. 18-23,
1846.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 660,
pl. 92, fig. 10; pl. 93, fig. 1, 1884.

Specimens of an abundant form in the Byram
marl are referred to this species. In most of
them the last half of the final whorl 1s some-
what angled so that a shallow depression 1is
formed on the dorsal surface. The ventral
surface 1s well rounded. This is a very wide-
spread species, but from the appearance of the
fossil forms from various horizons it may have
more than one form.

It has been recorded from the Pliocene
(Waccamaw formation) at Cronly, N. C.,% from
several Miocene formations in Maryland, Vir-
oginla, South Carolina, and Florida,” and from
the Miocene of Santo Domingo.?

Truncatulina byramensis Cushman, n. sp.

Plate XX, figures 4-6.

Test planoconvex, dorsal side slightly con-
vex, ventral side flattened, peripheral margin
subcarinate; about eight chambers in the last-
formed whorl, chambers on the ventral side
falling to reach the center of the test, leaving a
definite umbilical area which is filled with
clear shell material; on the dorsal side each
chamber at its inner border has the angles
somewhat produced and a broad, rounded
reentrant near the middle; on the ventral side
the mner half of the chamber is rather in-

6 U. S. Geol. Survey Bull. 676, p. 16, pl. 1, fig. 10, 1918
7Idem, p. 60, pl. 17, figs. 1-3.
8 Carnegie Inst. Washington Pub, 291, p. 41, 1919.
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tricately lobed, the chambers themselves of
lighter color, the sutures darker, of clear shell
material; surface finely granular; aperture an
elongate opening at the base of the last-formed
chamber near its inner ventral border. Diame-
ter 0.35 to 0.75 millimeter.

This species is rather common in the marl at
Byram. In the form of the lobed chambers it
is related to two other Miocene species 1 have
described— T basiloba,from South Carolina, and
T. concentrica, from the Choctawhatchee marl
of Florida. In the peculiar labyrinthic form
of the chamber it is not unlike some forms of
Pulvinulina elegans D’Orbigny, but the shape
of the test, chambers, and aperture is different.

Truncatulina americana Cushman.
Plate XX, ficures 7, 8.

Truncatulina americana Cushman, U. S. Geol. Survey
Bull. 676, p. 63, pl. 20, figs. 2, 3; pl. 21, fig. 1, 1918;
U. 8. Nat. Mus. Bull. 103, p. 68, pl. 23, figs. 2a-c,
1918.

Test planoconvex, dorsal side nearly flat,
ventral side slightly convex, chambers numer-
ous, ten to fifteen in the last-formed -coil,
rather rapidly increasing in size, peripheral
margin subangular, dorsal side with the last
few chambers failing to meet the umbilicus,
ventral side similar in this respect 1n most
specimens; sutures distinct, shghtly limbate on
the dorsal side, depressed on the ventral side;
wall smooth, punctate, aperture peripheral with
a slight lip. Diameter 0.75 millimeter or less.

This species 1s not so common 1n the Byram
marl as in the Miocene deposits. It 1s known
from the Choctawhatchee marl at Coes Mills
and Jackson Bluff, Fla., the Duplin marl at
Mayesville, S. C., and Wilmington, N. C., the
Yorktown formation at Yorktown, Va., and
the Choptank formation at Jones Wharf, Md.
I have also recorded 1t from the lower Miocene
of Florida and from the upper Oligocene
Culebra formation of the Canal Zone. It 1s
found in the Miocene penetrated by wells in
different parts of the peninsula of Florida.

Truncatulina pseudoungeriaila Cushman, n. sp.
Plate XX, figure 9.

Truncatulina ungeriana H. B. Brady (not Rotalina un-
geriana D'Orbigny, 1826), Challenger Rept., Zoology,
vol. 9, pl. 94, figs. 9a—c, 1884.
Curhman, U. S. Nat. Mus. Bull. 103, p. 69, pl. 24,
fig. 1, 1918.

Test biconvex, almost equally so; periphery
subacute, chambers nine to eleven In the last-

97
formed whorl, those of the earlier whorls not
showing on the dorsal side because they are
hidden by the roughness of the surface, or on
the ventral side because of the involute charac-
ter; periphery lobulated; sutures distinct above
in the last whorl and very distinct below, as the
sutures are somewhat tumid on the ventral
side; umbilical region filled nearly flush with
the chambers by clear shell material, last few
chambers on the dorsal side slightly above the
surface on the inner margin; surface dorsally
with coarse punctae, below smooth and more
finely punctate; aperture at the periphery.
Diameter 1 millimeter or less.

In the Byram marl the same form appears
that 1s figured by Brady as 7. ungeriana. Brady
says of his figure, “The drawing (Pl. XCIV,
fig. 9) 1s not a good 1illustration of the species,
the specimen being relatively thicker and al-
together more stoutly built than the typical
form.” A comparison of Brady’s figure with
that given by D’Orbigny in the Vienna Basin
monograph will show the numerous differ-
ences In the two. DBrady does not give the
locality for the specimen from which his draw-
ing was made, but 1 have seen identical mate-
rial from the Philippine and Australian regions.
The occurrence of this same form in the Byram
marl seems to show that the species is distinct
and that discrimination will show 1t to have a
definite geographic range 1n the present ocean.
Material from the Oligocene Culebra formation

of the Canal Zone that I have referred to 7.
ungeriana may be this new species.

~ Genus ANOMALINA D’Orbigny.
Anomalina bilateralis Cushman, n. sp.

Plate X XI, figcures 1, 2.

Test of about four coils, bilateral or nearly so,
composed of numerous chambers, ten or more
in the last-formed whorl, umbilical region on
both sides with a knob of clear shell material,
more pronounced on the dorsal side, chambers
smooth but coarsely punctate, more coarsely
so on the ventral side, sutures broad and some-
what limbate with clear shell material; aper-
ture a narrow curved opening at the base of the
final chamber. Diameter 1 millimeter or less.

This form is rare in the Byram marl. It is
close to A. ammonoides Reuss but differs from
that species as figured by Reuss. It is very
close to the form figured in the Challenger report
by Brady (pl. 94, fig. 2). The Challenger mate-
rial in which Brady found it was almost entirely
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from the south Pacific, and it may be predicted
that a study of the rather shallow-water mate-
rial from that region will show that the species
there 1s closely related to if not identical with
this one from the Byram marl.

Reuss’s original material was from the Cre-
taceous of Europe. A critical study of the
various figures assigned to A. ammonoides will
show that several forms have been included
under the one name.

Anomalina grosserugosa (Giimbel) H. B. Brady? var.
Plate XXI, figures 3-5.

A form in the Byram marl may questionably
be referred to this species. It is very close to
the form tigured by Brady in the Challenger
report (pl. 94, fig. 4), which 1s very different
from the original of Giimbel, as a comparison
of the two will show.

Millett records this species with A. ammo-
noides as widely distributed in the Malay
Archipelago, and as both are recorded from a
number of stations off the Hawailan Islands a
review of tropical Pacific material should be
made to see Just what forms are really present
there.

Anomalina mississippiensis Cushman, n. sp.

Plate XXI, figures 6-8.

Test small, planoconvex, of about two and
one-half coils, periphery slightly lobulate
bluntly rounded, dorsal side very much flat-
tened, even shghtly concave, ventral side very
convex; chambers comparatively few, six to
eight in the last-formed coil, sutures curved,
on the dorsal side broad and limbate, even
with the surface of clear shell material, on the
ventral side narrower and depressed; the last-
formed two or three chambers on the inner
margin on the dorsal side slightly above the
general surface; wall thin and translucent,
especially on the dorsal side, smooth; on the
ventral side finely punctate and not so clear;
aperturc a curved opening at the inner margin
at the periphery. Length 0.25 to 0.35 milli-
meter, breadth 0.20 to 0.30 millimeter.

This species 1s fairly common in the marl
at Byram but might easily be overlooked on
account of its small size. It is very constant
In its chambers and in size and seems to be
a well-distinguished little species. In some
respects 1t has affinities with Truncatulina
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americana Cushman, and in others with Anoma-
lina grosserugosa (Giimbel) ? var., already men-
tioned, but it is very distinct from either.

Genus SIPHONINA Reuss, 1849.

Siphonina advena Cushman, n. sp.
Plate XX1I, ficures 1, 2.

Test unequally biconvex, dorsal side usually
less convex than the ventral, periphery sub-
acute, chambers 1n three or more coils, four
chambers making up the last-formed coil,
sutures distinct, on the dorsal side flush with
the surface, on the ventral side slightly de-
pressed, on the dorsal side somewhat broad-
ened and limbate, ventrally narrow, surface
smooth but punctate; aperture with a short
neck, compressed, with a phialine lip and
elliptical aperture; color even in the fossil
specimens somewhat brownish, wall thin and
translucent. Diameter 0.50 millimeter or less.

This species 1s common in the mar] at Byram
but never shows any of the characters of §.
reticulata (Czjzek), to which it is related. It
15 nearer to S. pulchella Cushman, from the
Miocene of Yumuri River gorge, near Matanzas,
Cuba, but differs in the size and shape of the
chambers and the character of the sutures.

Genus GYPSINA Carter, 1877.

Gypsina rubra (D’Orbigny) Heron-Allen and Earland.
Plate XXII, figure 3.

Planorbuline rubra D’Orbigny, Annales sci. nat., vol. 7, p.
9230, No. 4, 1826.
Fornasini, Acad. sci. Ist. Bologna Mem., 6th ser.,
vol. 5, p. 44, pl. 2, fig. 3, 1908. |
Gypsine rubra (D’Orbignv) Heron-Allen and IFEarland,
Zool. Soc. London Trans., vol. 20, p. 725, pl. 53, figs.
30-37, 1915.

A number of specimens of this species were
collected 1in the marl at Byram.

Although in the fossil specimens the color
1s of course lacking, the characteristic second-
ary growth seems to be developed.

This 1s an Indo-Pacific species recorded by
D'Orbigny from the South Seas and Sarawak.
Heron-Allen and Earland note its occurrence
in the Kerimba Archipelago, off the south-
eastern coast of Africa. They also record it
in shore sands from Fremantle, West Australia,
from Lord Howe Island, and from Apia Beach
and the Lufi-lufi reef, Samoa, and note that
““1t 1s probably widely distributed in shallow
water across the Indo-Pacific region.”
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Genus PULVINULINA Parker and Jones, 1862.
Pulvinulina byramensis Cushman, n. sp.
R Plate XXII, figures 4, 5.

Test small, biconvex, rotaliform, consisting
of about three coils, seven or eight chambers in
the last-formed coil; on the dorsal side sutures
oblique and at a considerable angle with the
periphery, somewhat limbate; on the ventral
side the chambers extend 1n to the center,
which is usually not umbilicate; sutures nearly
straight; surface polished, punctations appear-
ing as light tubules against the translucent wall;
aperture near the inner end of the chamber on
the ventral side, with a definite valvular hp,
the aperture hidden below but when examined
found to be .composed, in the adult, of several
adjacent small rounded openings. Diameter
1.5 millimeters or less.

This 1s a common specles 1n the marl at
Byram. |

The features of the aperture in this species
are peculiar, and with 1ts other characters 1t
seems to be well defined.

Pulvinulina advena Cushman, n. sp.
Plate XXT1I, figure 8.

Test minute, planoconvex, composed of two
and a half coils, periphery deeply lobulate,
chambers few, elongate, broadest at the outer
end, six or seven in the last-formed whorl
periphery of the chambers somewhat tubulated,
remainder of surface slichtly papillose on the
dorsal side, which is flat, ventral side with each
chamber more tumid, sutures depressed and
distinct, the surface granulose with coarse,
almost spinose projections, chambers continu-
ing In to the umbilicus, where they meet;
aperture near the periphery of the test at the
base of the last-formed chamber. Diameter
0.20 millimeter.

This species is rare 1n the Byram marl. It
finds its nearest ally, so far as ornamentation
shows, in Rotalia schroeteriana Parker and Jones
var. wnflata Millett. It has a similar surface
ornamentation in the spinose or granular sur-
face and in the fimbrated character of the
peripheral margins of the chambers. This
variety, described by Millett from specimens
obtained in the Malay Archipelago, was found
again by Heron-Allen and Earland in the
material from the Kerimba Archipelago, off
the southeastern coast of Africa.

99

Pulvinulina glabrata Cushman, n. sp.

Plate X XTI, figures 6, 7.

Test biconvex, elongate, somewhat lobulate,
composed of about two coils, seven chambers
in the last-formed coil, dorsal side convex, the
sutures. depressed, curved, chambers convex
between, rapidly increasing in size as added;
dorsal side very coarsely punctate, the sutures
somewhat limbate; ventral side umbilicate, sur-
face smooth and with very fine punctations;
sutures distinct, last-formed chamber with a
long, straight valvular lip across the whole of
the depressed umbilicus; aperture beneath the
hp. Length 0.5 millimeter.

P. glabrata is rare in the marl at Byram. It
differs from such closely related species as
P. auriwcula, P. sagra, and P. oblonga in its
very coarsely punctate dorsal surface and the
shape of the test. From P. oblonga, which has
a somewhat similar aperture, 1t differs in the
shorter form of the test. There are a number
of records for P. oblonga from the Indo-Pacific
region, and 1t would be interesting to know the
relation of this Byram marl species to that from

the Indo-Pacific.

Genus ROTALIA Lamarck, 1804.
Rotalia byramensis Cushman, n. sp.

Plate X XIII, figure 1.

Test unequally biconvex, rotaliform, in the
last-formed coil six or seven chambers, dorsally
with the chambers somewhat triangular, the
sutures oblique, limbate, broad, of clear shell
material; ventral side with a large circular
mass In the umbilical region, with the sutures
deep and ending in a depressed ring about it;
aperture with a somewhat valvular lip often
divided into several teeth; surface on the dorsal
side somewhat roughened, on the ventral side
scrobiculate near the periphery, smoother near
the center. Diameter 2 millimeters or less.

This species 1s not common In the marl at
Byram. While it belongs to the Rotala
beccarit group, it is much more like the tropical
species now living in the Indo-Pacific than those
of temperate regions. R. beccarit itself 1s used
as a name to cover a great variety of things, and
the forms now passing under that name should
be more critically treated if their geographic
and geologic distribution 1s to be of value.
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Rotalia dentata Parker and Jones.
Plate XXI1II, figure 2.

Rotalia dentata Parker and Jones, Philos. Trans., vol. 155,
p. 387, pl. 19, fig. 13. 1865.

Several specimens from the marl at Byram
are very close to this species from Bombay
ficured by Parker and Jones. They are also
close to the figure given by Brady in the Chal-
lenger report (pl. 108, fig. 4).
ferent species from 2. calcar, though probably
included under that name by several authors.

As shown in the figure of the type, the sutures
are limbate with clear shell material, and the
outer border of each whorl 1s marked in a like
manner. The spinose projections from the
edge are very much like those 1n the figure
given by Brady and seem to be different from
those ordinarily seen in R. calcar.

Genus ASTERIGERINA D’Orbigny, 1839.

Asterigerina subacuta Cushman, n. sp.

Plate XXITV, figures 1-3.

Test planoconvex or unequally biconvex,
composed of about three and one-half coils, the
dorsal side slightly convex, smooth, the cham-
bers all visible in well-preserved specimens, even
those of the earlier coils showing through the
layer of transparent shell material covering
them:; chambers about ten 1n the last-formed
coll, the sutures oblique and curved backward
but not depressed below the surface, shghtly
thickened and clear, joining at the peripherv
with the slight keel; from below, the chambers
of the last coil only visible; sutures ending
at a point about one-third of the way in from
the periphery, {rom which a secondary chamber
18 developed to the umbilical region, where the
sutures come together in a central boss of clear
shell material; aperture elongate, curved, at
the base of the inner margin on the ventral
side. Diameter about 1 millimeter.

Specimens of this species are fairly common
in the marl at Byram. It 1s clearly related to
Asterigerina carinata D’Orbigny and A. angu-
lata Cushman. From the former 1t differs in
the larger number of chambers and the nar-
rower colls, and from the latter in the smaller
number of the chambers, simpler aperture,
and much narrower coils. A. subacuta 1s
nearer A. carinata than A. angulata but i1s very
constant in its characters. From above 1t has
the appearance of a Pulvinulina, but an ex-
amination of the ventral side shows the typical

. dentata 1s a dif-,
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characters of Asterigerina. It shows traces of
granules on the ventral side néar the aperture.

Family NUMMULITIDAE.
Genus NONIONINA D’Orbigny, 1826.

Nonionina umbilicatula (Montagu) Parker, Jones, and
H. B. Brady.

Plate X XIII, figures 3, 4.

There are several specimens from the marl
at Byram that at present may be referred to
this species. It should be noted, however,
that the specimens described by Montagu are
different from many of the forms later as-
signed to his species and that there are appar-
ently several species or varieties which occur
in different regions which should be distin-
guished. The specimens from the Byram marl
are very constant i all their characters and
are very close to one of the forms figured by
Brady in the (hallenger report (pl. 109, fig. 8).
This species 1s common in comparatively shal-
low water in the Indo-Pacific region, but in the
north Atlantic 1t 1s found largely in deeper
water. It i1s to be suspected, therefore, that
the species from the Byram marl and that
from the Indo-Pacific may be found to be
closely allied.

Nonionina scapha (Fichtel and Moll) Parker and Joxes.
Plate X XI1II, ficures 5-7.

Nautilus scapha Fichtel and Moll, Testacea microscopica,
p. 105, pl. 19, fies. d-f, 1803.
Nonionina scapha (Fichtel and Moell) Parker and Jones,
Annals and Mag. Nat. Hist., 3d ser., vol. 5, p. 102,
No. 4, 1860.
. B. Brady, Challenger Rept., Zoology, vol. 9, p. 730,
pl. 109, figs. 14, 15, 167, 1884,

There are two forms of Nonionina in the
Byram marl, both of which are referred to N.
scapha. One of them 1s very close to two of
the ficures given by Brady in the Challenger
report (pl. 109, figs. 14, 15). The other is
somewhat more elongate. Both forms are
ficured here to facilitate subsequent reference
when the various forms of Nonionina found in
the Tertiary of the Coastal Plain may be

studied as a whole.

Genus NUMMULITES Lamarck, 1801.

Nummulites sp.

Plate XXIV, figure 4.

There are a few specimens of Nummulites
from the marl at Byram of the character
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shgwn 1n the figure. Definite placing of these
forms under a specific name 1s left until the
study of the various species of our Coastal Plain
Tertiary 1s undertaken.

Genus LEPIDOCYCLINA Gilmbel, 1868.
'Lepidocyclina supera {(Conrad) H. Douvillé.

Orbitolites supera Conrad, Acad. Natf. Sci. Philadelphia
Proc., No. 2, p. 74, 1865.
Orbitoides supera Conrad, Am. Jour. Sci., 2d ser., vol. 43,
p- 31, 1867.
Lepidocyclina supera (Conrad) H. Douvillé, Compt.
‘Rend., 1918, pp. 263, 264, figs. 6-8, 11.
;ushman, U. 8. Geol. Survey Prof. Paper 125, p. 69, -
pl. 26, figs. 5-7, 1920.

Test flattened or slightly sellaeform, typi-
cally circular but occasionally irregular with
lobes at one side or elongated oval; thickest
in the central region but not distinctly umbo-
nate, gradually decreasing in thickness to the
periphery; surface apparently smooth but with
shight enlargement becoming papillate, the pa-
pillae, which are the ends of the pillars, rounded
and projecting above the general surface
slightly, or where the test is eroded becoming
more prominent. Diameter as much as 18
millimeters in adult specimens, thickness about
2 millimeters.

This species 1s abundant in the Byram marl,
of which it is one of the index fossils.

Family MILIOLIDAE.
Genus CORNUSPIRA Schultze, 1854.

Cornuspira involvens (Reuss) Reuss.
Plate XXV, figure 1.

Operculina involvens Reuss, Akad. Wiss. Wien Denkschr.,
vol. 1, p. 370, pl. 45, fig. 20, 1849.
Cornuspira involvens (Reuss) Reuss, Akad. Wiss. Wien
Sitzungsber., vol. 48, p. 39, pl. 1, fig. 2, 1863 [1864].
H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 200,
pl. 11, figs. 1-3, 1884.
Cushman, U. S. Nat. Mus. Bull. 71, pt. 6, p. 25, pl. 1,
fig. 2; pl. 2, fig. 2, 1917.

There are but a few specimens of this species
in the Byram marl. They are smooth and of
small size, only about 0.4 millimeter.

- The species i1s very widely distributed. It is
common 1n the shoal waters of the Tropics and
reaches a large size in the warm waters of the
Indo-Pacific region, as, for example, in the
Philippines. Elsewhere i1t seems to be of
small size.
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Genus SPIROLOCULINA D’Orbigny, 1826.

Spiroloculina grateloupi D’Orbigny.
Plate XXV, figure 2.

Spiroloculina grateloupi D’Orbigny, Annales sci. nat.,
vol. 7, p. 298, 1826.
Terquem, Soc. géol. Trance Mém., 3d ser., vol. 1,
p. 92, pl. 5, figs. 5, 6, 1878.
Weisner, Archiv Protisten-Kunde, vol. 25, p. 208

|
|

1912.
Cushman, U. 8. Nat. Mus. Bull. 71, pt. 6, p. 31, pl. 4,
figs. 4, 5, 1917.

t Spuroloculina ercavata H. B. Brady (mot D’Orbigny),
Challenger Rept., Zoology, vol. 9, p. 151, pl. 9,
figs. 5, 6, 1884. |

The marl from Byram contains a number of
specimens which seem nearer to this species
than to any other. The periphery, however,
1s not greatly rounded, but the sides of the test
are deeply excavated, and there is a strong
keel at the outer edge of each chamber, the
neck 1s produced, and the surface is smooth.
One specimen exhibits the series of openings at
either end of each coil seen in a number of
otherspecies. Thisis a microspheric specimen.

The species 1s widely distributed and is
especially abundant in the Indo-Pacific, oc-
curring 1n great numbers In certain parts of
the Philippine region and elsewhere in shallow
warm waters.

Spiroloculina byramensis Cushman, n. sp.
Plate XXV, figures 4a, 4b.

Test compressed, broadly rounded in side
view; peripheral margin squarely truncate,
sides of the chambers sloping 1n somewhat
toward the center, surface with a beautiful
ornamentation consisting of fine hexagonal
depressed areas with very narrow thin ridges
between covering the entire surface. Length
0.85 millimeter.

This 1s rare in the marl at Byram, but its
beautifully ornamented surface 1s very dis-
tinctive. It resembles Terquem’s figures of
Quinqueloculina variolata D’Orbigny, from the
Pliocene of the Isle of Rhodes.

Spiroloculina imprimata Cushman, n. sp.
Plate XXV, figures 3a, 3b.

Test broad and flat, complanate, nearly
circular in outline, composed of numerous
chambers, those of the last-formed coil failing
to extend to the base of the preceding chamber,
leaving a gap; periphery square, lateral faces
nearly flat; the surface ornamented by a
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sertes of pits in a more or less linear arrange-
ment. Length about 1 millimeter.

Plate XXV, figure 3b, shows the character
of this ornamentation, much enlarged. This
is not a common specles In the Byram marl,
but several specimens were found.

Genus VERTEBRALINA D’Orbigny, 1826.

Yertebralina advena Cushman, n. sp.
Plate XXV, figures 5, 6.

Test compressed, in the adult with three
chambers 1n the final whorl, the chamber
angled, surface with numerous strong longi-
tudinal costae, aperture elongate, with a flar-
ing everted lip. Diameter 1 millimeter.

This species 1s rare in the Byram marl. It
may be that some of the specimens which have
been assigned to Articulina sulcata, based on
the figure given by Brady, are V. adwvena.
Heron-Allen and Earland record A. sulcata
from the Kerimba Archipelago. Sidebottom
records the species from the Mediterranean,
and his figures show that his specimens were
evidently Articulina. The specimen from the
Abrolhos Bank figured by Brady, Parker, and
Jones 1s apparently not the same.

Forms similar to this should be looked for in
the tropical Indo-Pacific. A specimen I have
figured as Articulina suleata® is very close to if
not 1dentical with the Byram marl species.

VYertebralina sp.
Plate XXV, figure 7.

In the marl at Byram was found a single
specimen of a very thin, complanate species
with numerous distinct anastomosing costae as
a surface ornamentation.

It 1s very distinct from V. advena, described
above, but the single specimen is not enough
for specific determination and description.

Genus QUINQUELOCULINA D’Orbigny.

Quingqueloculina crassa D’Orbigny?
Plate XXVII, ficures 1, 2.

Quinqueloculina crassa D’Orbigny, Annales sci. nat., vol.
7, p. 301, No. 14, 1826.
Terquem, Boe. géol. France Mém., 3d ser., vol.
pt. 3, p. 186, pl. 20 (28), figs. 20, 21, 1882.
Fornasini, Accad. sci. Ist. Bologna Mem., 6th ser.,
vol. 2, p. 65, pl. 3, fig. 5, 1905.
Milwlina crassa Heron-Allen and Earland, Zool. Soc.
London Trams., vol. 20, p. 572, pl. 42, figs. 3741,
1915.

)

et g

°U. 8, Nat, Mus, Bull. 71, pt. 6, pl. 22, figs. 5q, b, 1917.
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A species that i1s fairly common in the marl
at Byram 1s rather close to Q. crassa as figured
by Heron-Allen and Earland from their Ke-
rimba Archipelago material. It is referred
questionably to this species. The Byram spec-
imens have perhaps a little finer costae but are
otherwise similar to the Kerimba form.

Quinqueloculina bicostata D’Orbigny, var.
Plate XXV]I, figures 24,

A form of Quinqueloculina which is one of
the most common fossils in the Byram marl
may be referred to Q. bicostata D’Orbigny.
The specimens are, however, more elongate
than the types,'® or those of Heron-Allen and
Earland, from the Kerimba Archipelago.!

The Byram specimens are referred to this
species provisionally, but they may represent
a distinet variety or species, their main resem-
blance to the typical form being in the bicos-
tate character of the periphery of the chambers.

The species which perhaps comes nearest
to this Byram marl material is that ficured by
D’Orbigny*? as Q. juleana.

Quinqueloculina cuvieriana D’Orbigny.
Plate XX V], figure 1.

Quinqueloculina cuvieriana D’Orbigny, in De la Sagra,
Histoire physique, politique et naturelle de I’ile
de Cuba, Foraminiféres, p. 164, pl. 11, figs. 19-21,
1839.
Cushman, U. 8. Nat. Mus. Bull. 71, pt. 6, p. 47, pl. 12,
fig. 2. 1917,

The typical form of this species described
by D’Orbigny from specimens obtained from
the shore sands of Cuba occurs very rarely in
the marl at Byram. Several authors cite the
figures 1n the Challenger report, which do not
represent this species but rather Q. lamarck-
wana D’Orbigny. The typical form is found,
however, 1n eastern waters. I have had it
from shallow water in Hongkong Harbor, and
1t occurs elsewhere in the Indo-Pacific region.

The accessory costae at either side of the
sharp margin are characteristic of the species.

Quinqueloculina venusta Karrer?, var.
Plate XX VI, figure 5.

This elongate, angled form is somewhat like
the form figured by Brady in the Challenger

10 D'Orbigny, A. D., in De la Sagra, Ramén, Histoire physique, poli-
tique et naturelle de I’ile de Cuba, Foraminiféres, p. 195, pl. 12, figs. 8-10,
1839,

I Zool. Soc. London Trans., vol. 20, p. 572, pl. 42, figs. 42-45, 1915,

3 Foraminiféres fossiles du bassin tertiaire de Vienne, pl. 20, figs. 1-3,
1846.
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report (pl. 5, fig. 5) and placed as Mzilwolina
venusta Karrer. The specimens from the
Byram marl are even longer and more slender
and may not be this species at ali. They are
ficured and noted here so that the form may
be made available for later comparisons.

Quinqueloculina sp.?
Plate XX V], figure 6.

A few specimens from the Byram marl are
~large (1.50 to 1.75 millimeters long) and have
much the form of T'riloculina oblonga (Montagu)
but are quinqueloculine. The surface is 1n
most of them worn and smooth, but in one of
the largest, best-preserved specimens there 1s a
faint longitudinal striation. In this connec-
tion the note which Heron-Allen and Earland
give under Miliolina oblonga in their Kerimba
work (p. 567) 1s Interesting. ‘At stations 9
and 12 the specimens were large and showed
signs of superficial markings linking the species
with M. striata.”

Genus HAUERINA D’Orbigny, 1846.
Hauerina fragilissima (H. B. Brady) Millett.
Plate XX VII, figure 3.

Spiroloculina fragilissima H. B. Brady, Challenger Rept.,
Zoology, vol. 9, p. 149, pl. 9, figs. 12-14, 1884.
Hauerina fragilisstma (H. B. Brady) Millett, Roy. Micr.

Soc. Jour., p. 610, pl. 13, figs. 8-10, 1898.
Heron-Allen and Earland, Zool. Soc. London Trans.,
vol. 20, p. 587, pl. 46, figs. 1, 2, 1915.
Cushman, U. S. Nat. Mus. Bull. 71, pt. 6, p. 64, pl.
24, fig. 4, 1917.

A number of very typical specimens of this
species have been identified from the marl at
Byram.

All the known records for this species are
Indo-Pacific. Brady’s original localities are
off Tahiti, Society Islands, 420 and 620 fath-
oms; off Kandavu, Fiji Islands, 255 fathoms;
south coast of New Guinea, 3 to 28 fathoms:
north coast of New Guinea, 16 to 25 fathoms.
Millett records i1t from the Malay Archipelago.
Heron-Allen and Earland found it in material
from the Kerimba Archipelago, off the south-
eastern coast of Africa. I have found the spe-
cies in material collected off the Hawaiian
Islands 1n 271 fathoms.

Thias record from the lower Oligocene Byram
marl confirms the Indo-Pacific relations of the
Byram fauna.

The test of this species 1s very thin and of a
peculiar opalescent character, the surface

103

smooth or shightly pitted, the sutures usually
appearing as whitish lines in the test.

Hauerina sp.?
Plate XX V1I1I, figure 4.

A single somewhat broken specimen 1n the
marl from Byram belongs to the genus Hauer-
wa. It differs from H. fragqlissima in the
sharp edge to the peripheral borders of the
chambers, even carinate, and the character of
the wall, which though thin and transparent
seems to have deep pits or possibly perfora-
tions at wide but regular intervals, in a single
irregular line down the curved part of the
chamber.

Genus ARTICULINA D’Orbigny, 1826.

Articulina byramensis Cushman, n. sp.

Plate XX VII, figures 5, 6.

Test of two portions, a basal triloculine por-
tion followed by a single linear chamber, the
earlier portion with the lip of the antepenulti-
mate chamber standing out free at the base,
that of the penultimate chamber covered by
the base of the last-formed one, last chamber
rounded 1n transverse section or shghtly com-
pressed, with a broadly flaring, slightly down-
ward-curved lip; aperture rounded, slightly
longer than wide; surface of the test with nu-
merous longitudinal costae, sharp, sometimes,
especlally 1in the final chamber, anastomosing.
Length 1.25 millimeters.

This 1s a fairly common species in the marl
at Byram and is very constant in its characters.
The free lip of the chamber projecting at the
base is peculiar and constant 1n all specimens,
and the single linear chamber with very wide
lip and the sharply cut, often anastomosing
costae are also ooints that distinguish the
species.

A. byramensis 1s allied to certain of the spe-
cies usually classed under A. conico-articulata.
It 1s close to the specimen from waters off the
Hawaiian Islands I have referred to A. conico-
articulata ®* and 1s even more strikingly like
the specimens from the Kerimba Archipelago
ficured by Hercn-Allen and Earland * as
Articulina sagra D’Orbigny. This suggests
that we have here a definite species, fossil in
the Byram marl and living in the Indo-Pacific.

13 J. S. Nat. Mus. Bull. 71, pt. 6, pl. 22, figs. 5, 6, 1917.
14 Zool. Soc. London Trans., pl. 45, figs. 22-25, 1915.
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Genus MASSILINA Schlumberger, 1893.

Massilina crusta Cushman, n. sp.

Plate XXVTIII, figure 1.

Test elliptical, compressed, periphery cani-
nate, early chambers quinqueloculine, later
ones 180° from one another, making a flat test,
sutures distinct, central portion of each cham-
ber elliptical in transverse section, surface
with a slight secondary thickening, the test
itself ornamented by a series of very short
longitudinal pits, apertural and basal ends of
each chamber strongly projecting, the basal
end rounded, the aperture rounded with a
bifid tooth; surface dull. Length 1.60 milh-
meters or less.

A few specimens 1n varlous stages occurred
in the marl at Byram. This species in some
ways resembles the figures of Spiroloculina
planissima (Lamarck) from the Kerimba Archi-
pelago given by Heron-Allen and Earland.'®
Our specimens are, however, much more in-
volute and belong to Massilina. The shape of
the apertural end and the carinate periphery
are very similar in the two forms.

Massilina occlusa Cushman, n. sp.

Plate XXVIII, figure 2.

Test elongate, narrowly elliptical in face view,
involute, the peripheral margins squarely trun-
cate, initial end of the chamber projecting
backward beyond the former aperture, rounded,
apertural end somewhat produced, whole
chamber nearly square in transverse section;:
sutures distinct;  aperture rounded, neck
square; surface dull, smooth. Length 0.75
millimeter or less.

This species 1s represented in the marl at
Byram by several specimens, all of this same
shape and character.

The involute character of the last-formed
chambers hides the early chambers almost
completely. The whole test has a squarish
form that 1s continued even to the apertural
neck. The shape of the initial end of the last-

formed chamber is also very constant and
characteristic,

Massilina occlusa Cushman, n. sp., var. costulata Cush-
man, n. var.

Test differing from the typical form in the
surface, which instead of being smooth and

18 Zool. Soc. London Trans., vol. 20, pl. 41, figs. 1-5, 1915.

SHORTER CONTRIBUTIONS TO GENERAL GEOLOGY, 1921,

| polished as in the type has an ornamentation

of several longitudinal, more or less irregular
costae, running out on the neck of the last-
formed chamber, the angles of the chambers
sharp and carinate, the periphery of the test
concave.

This. form is rare in the marl at Byram and
seems to be either a distinct species or a variety
of M. occlusa. It may be compared to such
forms as Spiroloculina costigera Terquem, 8.
costata Terquem, §. striata Terquem, and S.
semi-ovata Terquem, from the Kocene of the
Paris Basin, though 1t is unlike any of these.

Genus TRILOCULINA D’Orbigny, 1826.
Triloculina rotunda D’Orbigny.

Triloculima rotunda D'Orbigny, Annales sci. nat., vol. 7,
p. 299, No. 4, 1826.
Schlumberger, Soc. zool. France Mém.,, vol. 6, p. 206,
pl. 1, figs. 48-50, figs. 11, 12 (in text), 1893.
Several specimens from the marl at Byram
are here referred to this species. They are tri-
loculine, smooth, nearly as broad as long, and
the chambers rounded. The longest are about.
0.75 millimeter 1n length.
I'. rotunda 1s recorded from widely separated
localities, but there are various forms, as noted
in the literature on the species.

Triloculina oblonga (Montagu) D’Orbigny.
Plate XXVIII, figures 3, 4.

Permieulum oblongum Montagu, Testacea Britannica, p.
22, pl. 14, fig. 9, 1803.

Trloculina oblongn (Montagu) D’Orhigny, Annales sci.
nat., vol. 7, p. 300, No. 16, Modeles, No. 95, 1826;
in De la Sagra, Histoire physique, politique et nat-
urelle de l'ile de Cuha, Foraminiferes, p. 155, pl. 10,
higs. 3-5, 1839. -

(‘ushman, U. S, Nat. Mus. Bull. 71, pt. 6, p. 69, pl. 26,
he, 3, 1917.
Miliwolina oblonga (Montagu) H. B. Brady, Challenger
Rept., Zoology, vol. 9, p. 160, pl. 3, figs. 4a, b, 1884,
Millett, Roy. Mier. Soc. Jour., p. 267, pl. 5, fie. 14,
1898.
Heron-Allen and Earland, Zool. Soc, London Trans.,
vol. 20, p. 566, 1915.

A few small but otherwise typical speci-
mens of this species were found in the marl at
Byram. They are widest near the base and
thence taper to the narrower apertural end;
the surface is smooth and polished. Length
about 0.35 millimeter.

The specimen figured by Brady seems to be
a Quinqueloculina and to lack the character-

| 1stic shape of the tropical specimens in shallow
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water. It may be that the Byram specimens |
and the one I have figcured from waters off the |
Hawaiian Islands, together with that figured by
Millett, really constitute a tropical species dif-
ferent from that of British waters.

Triloculina trigonula (Lamarck) D’Orbigny. |

Miliolites trigonula Lamarck, Annales du Mus., vol. 5, p.
351, No. 3, 1804; Animaux sans vertébres, vol. 7, p.
612, No. 3, 1822.

Triloculina trigonula (Lamarck) D’Orbigny, Annales sci.
nat., vol. 7, p. 299, No. 1, pl. 16, figs. 5-9, Modeles,

No. 93, 1826.

105

A single specimen of this species was found 1n
the marl at Byram. It i1s a short, rather ro-
tund form.

Genus BILOCULINA D’Orbigny, 1826.
Biloculina sp.?

Plate XXVIIL ficures 5, 6.

There are a very few specimens of a small ro-
tund Biloculinag in the Byram marl. They are
smooth with a large aperture and a tooth very
small in comparison, as shown in the figure.
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PLATE XIV.

Ficaure 1. Textularia agglutinans D’Orbigny. a, Front view; b, apertural view. X 30.
2, Textularia subhaverit Cushman, n. sp. a, Front view; b, apertural view. X 50.
3. Textularia foliwm Parker and Jones. Front view of a typical specimen. X 100.
4. Textularia mississippiensis Cushman, n. sp. Front view showing the darker secondary covering of the
sutures and the periphery. X 80.
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PLATE XV.

FIGure 1. Textularia tumidulum Cushman, n. sp. Front view of adult showing central tumid area. X 25.
2. Textularia tumidulum Cushman, n. sp. a, Front view; b, apertural view of voung specimen. X 40.
3. Bolwina amygdalaeformis H. B. .Brady. Front view, showing the anastomosing ornamentation of the early
portion and the coarsely pitted last chambers. X 120.
Bolivina nitida H. B, Brady. Front view, X 120,
5. Bolivina massissippiensis Cushman, n. sp.  Front view. X 160.

he
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PLATE XVI.

FicUrre 1. Clavulina byramensis Cushman, n. sp.  IFront view. X 30.
2. Tirguling sp.? a, Side view; b, front view, X 120.
3. Vwgulina sp.? IFront view of another specimen. > 120.
4, Bulimina ovata D'Orbigny? IFront view. X 120,
b. Nodosaria sp. Incomplete specimen. with but four chambers, showing form and sculpture. X 60.
6. Nodosaria sp. Middle portion of an incomplete specimen with a different surface ornamentation from the
preceding. X 100,
7. Nodosaria? sp.? DBroken specimen of a Nodosaria or possibly the linear portion of an Articilina.
110
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PLATE XVII.

Ficure 1. Vaginulina legumen (Linnaeus) D’Orbigny var. elegans (I>’Orbigny) Fornasini? Basal five chambers of an
incomplete specimen. X 100.

2. Polymorphina byramensis ('ushman, n. sp. a, View of one side; b, opposite side. X 60.
3. Polymorphina gibba D’Orbigny. Young specimen. X 120,
4, Ehrenbergina glabrata Cushman, n. sp. a, Ventral view; b, dorsal view; ¢, side view. X 120.
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PLATE XVIII.

F1cURE 1. Polymorphina problema D’Orbigny? Front view. X 60.
. Polymorphina amygdaloides Reuss.  a, Front view; b, side view. X 80.
3. Polymorphina gibba 1 Orbigny, fistulose form. a, Front view; b, opposite side. X 60,
4. Polymorphina regina H. B. Drady, Parker and Jones. Front view. X 40.
5. [rigerina byramensis Cushman, n. sp. Front view of a specimen without fully developed last chambers,
X 120.
112
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PLATE XIX.

Ficure 1. Globigerina bulloides D’Orbigny. Ventral view. X 80.

Globigerina bulloides D’Orbigny. Apertural view of another specimen. X 80.
Globigerina bulloides D’Orbigny. Dorsal view of another specimen. X 80,
Spirillina subdecorata Cushman, n. sp. Dorsal view. X 80.

Spirillina subdecorata Cushman, n. sp. Ventral view. X 80.

Discorbis byramensis Cushman, n. sp. Dorsal view. X 100.

Drscorbis byramensts Cushman, n. sp. Side view., X 100,

Discorbis byramensis Cushman, n. sp. Ventral view. X 100.

. Discorbis orbicularis (Terquem) Berthelin. Dorsal view. X 80.

Dnscortns orbicularis (Terquem) Berthelin. Ventral view of another specimen,

-
ORI U WD
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PLATLE XX.

F1icure 1. Truncatulinag lobatiula (Walker and Jacob) D'Orbigny. Ventral view. X 80.
2. Truncatulina lobatnla ( Walker and Jacob) D’Orbigny. Apertural view of another specimen.
3. Truncatulina lobatula (Walker and Jacob) D’Orbigny. Dorsal view of another specimen. X 80,
1. Truncatulina hyramensis Cushman, n. sp.  Dorsal view. X 80.
2. Truncaluling byramensis Cushman, n. sp.  Apertural view of another specimen. X 80.
6. Truncatulina byramensis Cushman, n. sp.  Ventral view of a young specimen, showing the peculiar lohes
at the base of the chambers.
Truncatulinag amerweana Cushman, n. sp.  Ventral view, X 80,
8. Truncatuling americana Cushman, n. sp.  Dorsal view of another specimen. X 80.
9. Truncatulina pseudoungeriana Cushman, n. sp.  Ventral view., X 100,
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PLATE XXI.

Anomalina bilateralis Cushman, n. sp. Dorsal view. X 80,

. Anomalina bilateralts Cushman, n. sp. Apertural view of another specimen.
. Anomalina grosserugosa (Gimbel) H. B. Brady? var. Dorsal view. X 80.
. Anomalina grosserugose (Giimbel) H. B. Brady? var. Apertural view of another specimen.

Anomalina grosserugosa (Gitmbel) H. B. Brady? var. Ventral view of another

. Anomalina mississtppiensis Cushman, n. sp. Ventral view. X 80.
. Anomalinag mississippiensis Cushman, n. sp. Apertural view of another specimen. X 80,
. Anomalina mississippiensis Cushman, n. sp. Dorsal view of another specimen.

X 80,

specimen.

X &0.

X 80,
X 80,
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PLATE XXII.

Ficure 1. Siphonina advena Cushman, n. sp.  Side view, X 80,

2, Siphonina advena Cushman, n. sp.  Apertural view of another specimen. X 80.

3. Gypsing rubra D'Orbigny.  Dovsal view, X 80,

. Pulvinuling byramensis Cushman, n. sp,  Ventral view., X 4,

5. Pulvinulina byramensis Cushman. n. sp.  Dorsal view, X 40,

6. Pulvinilina glabrata Cushman, n. sp.  Dorsal view., X 30,

7. Pulvinulina glabrata Cushman, n, sp.  Ventral view of a larger specimen, showing the smooth polished
surface of the ventral side. 3 80,

& Pulvinulinag adrena Cushman, n. sp.  Dorsal view. X 100,
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PLATE XXIII.

Ficure 1. Rotalia byramensis Cushman, n. sp. Ventral view. X 80.

Rotalia dentata Parker and Jones? Dorsal view. X 80.

Nonmonina umbilicatula (Montagu) Parker, Jones, and H. B. Brady. Side view. X 80.

Nonionina umbilicatula (Montagu) Parker, Jones, and H. B. Brady. Apertural view ofa nother specimen.
X 80,

Noniomina scapha (Fichtel and Moll) Parker and Jones. Apertural view, X 80.

Noniwonina scapha (Fichtel and Moll) Parker and Jones. Side view of another specimen. X 80.

7. Nomonina scapha (Fichtel and Moll) Parker and Jones. Side view of a larger, more elongate specimen.

X 80.
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PLATE XXIV.

Ficure 1. Asterigerina subacnta Cushman, n. sp.  Ventral view., X 80,
2. Asterigerina subacuta Cushman, n. sp. Dorsal view of a small specimen. X 80.

3. Asterigertna subacnta Cushman, n. sp. Side view of another specimen showing the general shape.

4, Nummulites sp. Side view of a somewhat eroded specimen. X 40.

118

X &80,



U. S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 129 PLATE XXIV

FORAMINIFERA OF THE BRYAM MARL.



PROFESSIONAL PAPER 129 PLATE XXV

GEOLOGICAL SURVEY

S.

U.

g

. it e
__.% (I TN
o <

|..-‘..'-l. -I._.;_I’.r..l. .ll.-.I q.-_l..'..-. ’

£ 2 ey L Ao — 5 ¥

S

- ! e

I ..-__

FORAMINIFERA OF THE BRYAM MARL.



PLATIE XXV.

Ficure 1. Cornuspira involvens Reuss. Side view. X 100.
2. Spiroloculina grateloupt D’Orbigny.  Side view. X 80.
3. Spiroloculina tmprimate Cushman, n. sp. a, Side view. X 40. b, Surface detail. X 200.
4. Spiroloculina byramensis Cushman, n. sp. «, Side view of a partly broken specimen. X 40. b, Surface
detail. X 200,
5. Vertebralina advena Cushman, n. sp. Side view of an adult specimen. X 80.
6. Vertebralina advena Cushman, n. sp. Side view of 3 young specimen. X 0.
7. Vertebralina sp.? Side view showing ornamentation. X 80.
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PLATE XXVI.

Ficure 1. Quinqueloculina cuvicriana D’Orbigny. Side view. X 80.
. Quingqucloculina bicostata 1’Orbigny. Side view. X 80.
. Quingueloculina bicostata I'Orbigny. Apertural view of a third specimen. X 80.

. Quinqueloculina bicostata D'Orbigny. Opposite side of another specimen. X 80.
. Quinqueloculina venusta Karrer? var. Side view. X 80.
. Quinqueloculina sp.? Side view. X 40.
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PLATE XXVII.

Ficure 1. Quinqueloculing crassa D’Orbigny. Side view. X 80.

Quinqueloculinag crassa D’Orbigny. Opposite side of another specimen. X 80.

. Hauerina fragilissima Brady. Side view. X 80.

Hauerinasp. Side view of a broken specimen showing peculiar pitted ornamentation of the surface. X 80.

. Articulina byramensis Cushman, n. sp. Side view of specimen which has not yet reached the adult stage.
X 80.

. Articuling byramensts Cushman, n. sp. Side view of adult specimen. X 80.
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PLATE XXVIII.

Ficure 1. Massilina crusta Cushman, n. sp. Side view. X 40.

2. Massilina occlusa (‘ushman, n. sp. Stde view. X 80.

3. Triloculina oblonga (Montagu) D’Orbigny. Side view. X 80.

4. Triloculina oblonga (Montagu) D'Orbigny. Opposite side of another specimen. X 80.
5. Biloculina sp.? Apertural view, showing aperture and tooth. X 40.

6. Biloculina sp.? 8Side view of another specimen. X 40.
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