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 SOME CHARACTERISTIC MEXICAN FOSSIL FORAMINIFERA

 JOSEPH A. CUSHMAN

 While the Tertiary and Cretaceous foraminiferal faunas of Mexico are very
 rich, there are numerous species that are either particularly abundant or especially
 striking in their appearance that will serve to identify the principal formations.
 The species that have been figured and described from Mexico are scattered in
 the literature, and this paper brings many of them together. Only a few char-
 acteristic species are taken from each genus, sometimes but one; whereas many of
 the genera are represented by many species often difficult to distinguish. The
 species given here are all distinctive and not liable to be confused with any others.
 The Miocene and Oligocene are so much more easily distinguished that no attempt
 is made here to give species of those series. Of the Alazan species, numerous char-
 acteristic ones are given. From the Tantoyuca where the fauna is much smaller,
 specimens are particularly abundant of certain species, a number of the most
 common ones being figured here. Many of the Velasco species have already been
 figured, but a few of the more common or striking ones are included. The fauna
 in the Upper Mendez is a very characteristic one and represented by compara-
 tively few species, but those often occur in great numbers.

 I am indebted for permission to publish the data herein to the Aguila Com-
 pany, including the species collected by Dr. T. Wayland Vaughan and for many
 of the figures, and to the Marland Company for the material collected by Earl
 Oliver, Earl A. Trager, and myself.

 Many of the Mexican species of both the Cretaceous and Tertiary occur also
 in equivalent formations of Texas and the general Gulf Coastal Plain of the United
 States as well as in the Tertiary of the West Coast.

 It may be possible to publish more detailed faunas of the different formations
 from the large collections placed in my hands from various sources. This short
 paper will however give a general series of characteristic species with figures for
 many of them.

 No attempt is made to give complete synonymy, which is not needed in a
 paper of this sort. A reference to the original publication and to other references
 to Mexican material is usually all that is given. A few short generic descriptions
 where recent changes have been adopted are made for clearness.

 i47
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 JOSEPH A. CUSIIMAN

 Family TEXTULARIIDAE

 Subfamily TEXTULARIINAE
 Genus TEXTULARIA Defrance, 1824

 TEXTULARIA DIBOLLENSIS Cushman and Applin

 Plate 23, fig. I

 Textularia dibollensis DUMBLE (nomen nudum), Bull. Amer. Assoc. Petr. Geol., vol. 8, I924,
 p. 443.-CUSHMAN AND APPLIN, op. cit., vol. IO, I926, p. I65, pi. 6, figs. 12-14.

 The types of this species are from 4 miles east of Diboll, Angelina County
 Texas. The species has a broad range in the Upper Eocene of the Gulf Coastal
 Plain of the United States and occurs in the Alazan of Mexico, but the Mexican
 specimens are slightly larger than the types.

 Maximum length, o.8 mm.; maximum breadth, 0.43 mm.
 Specimens were collected by Dr. T. Wayland Vaughan on the Rio Tuxpan,

 south side, just above Agua Nacida, Vera Cruz, Mexico.

 TEXTULARIA SUBHAUERII Cushman

 Plate 23, fig. 2

 Textularia subhauerii CUSHMAN, U. S. Geol. Survey Prof. Paper I29, I922, pp. 89, I26, pi. 14,
 figs. 2 a, b; Prof. Paper I33, I923, p. I6.

 Specimens similar to that figured occur in the Alazan clay on Rio Vinasco,
 right bank, 1.35 km. S. of crossing of Buena Vista-Vinasco Road. It is a large,
 stout species, usually tapering strongly in the microspheric form, but less so in
 the megalospheric.

 TEXTULARIA HOCKLEYENSIS Cushman and Applin

 Plate 23, fig. 3

 Textularia hockleyensis DUMBLE (nomen nudum), Bull. Amer. Assoc. Petr. Geol., vol. 8, I924,
 p. 443.-CUSHMAN AND APPLIN, op. cit., vol. IO, 1926, p. 164, pl. 6, figs. 3-6.

 There is a large species of Textularia in the Tantoyuca formation of Mexico
 that very strongly resembles T. hockleyensis described from the Upper Eocene of
 Texas. It also is related to T. byramensis Cushman from the Lower Oligocene of
 Mississippi.

 Genus VULVULINA d'Orbigny, 1826

 Nautilus (in part) BATSCH, Conch. Seesands, I791, pl. 4, figs. I3 a-e.
 Vulvulina D'ORBIGNY (type V. capreolus d'Orbigny), Ann. Sci. Nat., vol. 7, 1826, p. 264.-

 CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, part I, I927, p. 24.
 Schizophora REuss, Sitz. Akad. Wiss. Wien, vol. 44, i86I, p. 373.
 Venilina GtMBEL, Abhandl. kon. bay. Akad. Wiss. Miinchen, C1. II, vol. io, I868 (I870),

 p. 648.
 Bigenerina of authors (in part)

 Test much compressed throughout, earliest stages in the microspheric form
 planispiral, then biserial; later chambers in the adult uniserial; wall finely arena-
 ceous, with much cement; aperture elongate, simple, terminal.

 148
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 SOME CHARACTERISTIC MEXICAN FOSSIL FORAMINIFERA 149

 VULVULINA SPINOSA Cushman

 Plate 28, fig. 4

 Vulvidina spinosa CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, part 2, 1927,
 p. III, pl. 23, fig. I.

 This species is peculiar in the angular projections, the roughened surface and
 the general direction of the sides nearly parallel.

 The species is fairly common in some parts of the Alazan clay. The types are
 from Rio Buena Vista, just south of crossing of Alazan to Moyutla Road, Vera
 Cruz, Mexico, collected by Dr. Vaughan.

 The species apparently occurs also in Trinidad and on the west coast of South
 America.

 Family VERNEUILINIDAE
 Genus GAUDRYINA d'Orbigny, 1839

 GAUDRYINA VELASCOENSIS Cushman

 Plate 28, fig. 2

 Gaudryina velascoensis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. I, part I, 1925,
 p. 20, pi. 3, figs. 7 a, b; Bull. Amer. Assoc. Petr. Geol., vol. Io, 1926, p. 587, pl. I6, fig. 9.

 This is one of the peculiar species of the Velasco shale and may be distin-
 guished by the early triserial portion, later nearly quadrangular, with the sides
 in the young having fine longitudinal striations.

 Genus TRITAXILINA Cushman, 1911
 TRITAXILINA MEXICANA Cushman

 Tritaxilina mexicana CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. I, part 3, 1925,
 p. 64, pl. I0, fig. 4.

 This is one of the characteristic species limited to horizons in the Alazan clay.
 The types are from Rio Buena Vista, just south of crossing of Alazan to Moyutla
 road, Vera Cruz, Mexico, collected by Dr. Vaughan.

 Genus CLAVULINA d'Orbigny, 1826
 CLAVULINA TRILATERA Cushman

 Plate 28, fig. I

 Clavulina trilatera CUSHMAN, Bull. Amer. Assoc. Petr. Geol., vol. 10, I926, p. 588, pl. 17, fig. 2.

 This is one of the characteristic species of the Velasco shale with flattened or
 concave sides, smoothly finished but coarsely arenaceous wall, and terminal cir-
 cular aperture with a slight neck.

 CLAVULINA CLAVATA Cushman

 Plate 28, fig. 3

 Clavtlina clavata CUSHMAN, Bull. Amer. Assoc. Petr. Geol., vol. Io, I926, p. 589, pl. I7. fig. 4.

 In certain horizons of the Velasco shale this is one of the characteristic species.
 Its vertical range is strictly limited. The club-shaped form with the uniserial
 chambers smaller in diameter than the early triserial portion will distinguish it
 from all other Mexican species.
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 JOSEPH A. CUSHMAN

 Family SILICINIDAE
 Genus RZEHAKINA Cushman, 1927

 Silicina RZEHAK (not BORNEMANN), Annal. K. K. Naturhist. Hofmuseums, vol. 10, I895,
 p. 214.

 Rzehakina CUSHMAN (type R. epigona (Rzehak)), Contrib. Cushman Lab. Foram. Res., vol. 3,
 part I, 1927, p. 31.

 Test finely arenaceous, usually siliceous; wall thin; planispiral, compressed,
 but the chambers forming a half coil, the test longer than broad, median portion
 depressed; aperture somewhat narrow, constricted.

 RZEHAKINA EPIGONA (Rzehak)

 Plate 23, fig. 4

 Silicina epigona RZEHAK, Annal. K. K. Naturhist. Hofmuseums, vol. io, I895, p. 2I4, pl. 6,
 fig. I.

 Rzehakina epigona CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, part I, I927,
 pl. 6, fig. 6.

 This species with its coiled compressed form, arenaceous test, and elongate
 aperture occurs as a characteristic species in the Velasco shale. The central portion
 is depressed.

 Family MILIOLIDAE

 Genus MASSILINA Schlumberger, 1893

 MASSILINA JACKSONENSIS Cushman, n. ap.

 Plate 23, figs. 5, 6

 Test broadly oval or elliptical, much compressed, periphery subacute, aper-
 tural end slightly projecting; early chambers quinqueloculine, later ones in a single
 plane and spiroloculine; sutures distinct, slightly depressed; wall beautifully
 ornamented by a series of punctae, nearly circular, arranged, in longitudinally
 curved rows parallel to the sutures and often in somewhat definite curved diagonal
 lines across the chamber; apertural end with a short neck but without a distinct
 lip.

 Length, up to 1.40 mm.; breadth, i mm.; thickness, 0.20 mm.
 Holotype (U. S. Nat. Mus., No. 369305) from Alazan clay, Rio Buena Vista,

 Vera Cruz, Mexico, collected by Dr. T. Wayland Vaughan. The species is abundant
 in the Upper Eocene, Jackson at Jackson, Mississippi.

 The early stages are occasionally found represented by young individuals and
 strongly resemble Quinqueloculina. Some of the larger megalospheric forms do not
 attain the full adult characters as in figure 6, but occur with the others and have
 the same ornamentation. They remotely resemble some of the forms referred by
 authors to Quinqueloculina prisca d'Orbigny, but they are sharply angled and their
 association with Massilinajacksonensis reveals their true relationship.

 I50
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 SOME CHARACTERISTIC MEXICAN FOSSIL FORAMINIFERA I5I

 Family LAGENIDAE
 Genus ROBULUS Montfort, 1808

 The generic name Robulus, with the many other names given by Montfort, is
 in doubt until the satisfactory determination of Lamarck's species Lenticulites
 rotulata. If the type of that species shows that it is a cristellarian form, it may be
 that names will have to be again shifted. Until such time as this study is made,
 Robulus may be used for those species in which there is a secondary opening in
 addition to the usual radiate aperture. It may be noted, however, that this is a
 variable character and the secondary aperture becomes merged with the radiate
 opening above it and often disapperars in more compressed individuals in the same
 species. The cristellarian forms are noted for their variability, and indeed the
 whole family shows greater plasticity than almost any other of the foraminifera.
 The following species may be placed under Robulus.

 ROBULUS CULTRATUS Montfort

 Plate 23, fig. 7

 Robulus cultratus MONTFORT, Conch. Syst., vol. I, I8o8, p. 215, 54th genre.

 This species is distinguished by the triangular apertural face with an elongate
 elliptical secondary opening in addition to the radiate one, the periphery of the
 test usually having a broad keel. The keel is very variable and may be greatly
 reduced or wanting.

 This form figured is common in the Alazan shales of Mexico.

 ROBULUS MEXICANUS (Cushman)

 Plate 23, fig. 8

 Cristellaria mexicana CUSHMAN, Bull. Amer. Assoc. Petr. Geol., vol. 9, 1925, P. 299, pl. 7,
 figs. I, 2.

 An examination of the apertural characters of this species shows that it should

 be placed under Robulus. It is one of the abundant and characteristic species of
 the Tantoyuca formation of Mexico. The types were from the Moctezuma River,
 but it occurs widely distributed in the Tantoyuca.

 ROBULUS cf. VAUGHANI (Cushman) (?)

 Plate 23, fig. Io

 The form figured occurs in considerable numbers in the Alazan clays of Mexico
 and resembles in many ways a species described as Cristellaria vaughani from the
 Culebra formation of the Panama Canal Zone. The aperture of the Mexican
 species, however, is not so projecting.

 ROBULUS BUDENSIS (Hantken)

 Plate 23, fig. I

 Robulina budensis HANTKEN, A. magy. Kir. foldt. int. evk6nyve, vol. 4, I875 (I876), p. 49,
 pl. I4, fig. 13.

 The specimen figured here is typical of a species that occurs rather commonly
 at certain zones in the Alazan clays. It is apparently identical with Hantken's
 species from the Clavulina- Szaboi beds of Hungary.
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 JOSEPH A. CUSHMAN

 Genus CRISTELLARIA Lamarck, 1812

 The remarks already made under Robulus will apply to Cristellaria as to its
 generic use. Until such time as mooted points in regard to the nomenclature of
 this group can be settled by reference to the type specimens, it seems wise to con-
 tinue the use of Cristellaria for those forms at least that are not definitely robuline.

 CRISTELLARIA CONVERGENS Bornemann

 Plate 23, fig. I2

 Cristellaria convergens BORNEMANN, Zeitschr. deutsch. geol. Ges., vol. 7, i855, p. 327, pl. 13,
 figs. i6, 17.

 In the Alazan there occur numerous specimens of Cristellaria in which the
 apertural face is rounded and nearly continuous with the peripheral margin. They
 may be referred to Bornemann's species.

 CRISTELLARIA ALAZANENSIS Cushman, n. sp.

 Plate 23, fig. 13

 Test biserially symmetrical, close-coiled except in the adult where the last-
 formed chambers tend to uncoil slightly, about eight chambers in the coil, periph-
 ery rounded and at the angle of each chamber a projecting blunt spine, sutures
 slightly limbate, only slightly depressed; wall smooth, aperture radiate.

 Length, up to 1.5 mm.
 Holotype (U. S. Nat. Mus., No. 369306) from Alazan clay on Rio Buena Vista,

 0.5 km. S. 25? E. from Tumbadero Hacienda House, Vera Cruz, Mexico, collected
 by Dr. T. Wayland Vaughan. Dr. Vaughan also collected it on the Rio Buena
 Vista, 9.8 kms. in a straight line upstream from Tumbadero, and on the Rio Buena
 Vista, right bank, 5.5 km. S. E. of Portreo del Llano and across the river from
 Llano Grande well.

 Genus MARGINULINA d'Orbigny, 1826
 MARGINULINA JACKSONENSIS (Cushman and Applin)

 Plate 24, fig. I2

 Cristellaria jacksonensis CUSHMAN AND APPLIN, Bull. Amer. Assoc. Petr. Geol.. vol. io, I926,
 p. 172, pl. 8, fig. 1o.

 In the Alazan occur numerous specimens apparently identical with the species
 described from the Jackson of Texas. The figured specimen is an unusually long
 one, the later chambers showing the characteristic inflated form, and the early
 portion with the periphery acute.

 Genus DENTALINA d'Orbigny, 1826
 DENTALINA MULTILINEATA Bornemann

 Plate 24, figs. 7, 8

 Dentalina multilineata BORNEMANN, Zeitschr. deutsch. geol. Ges., vol. 7, 1855, p. 325, pl. I3,
 fig. I2.-SHERBORN AND CHAPMAN, Jour. Roy. Micr. Soc., I886, p. 751, pl. I5, fig. I4.

 There are fragments in the Alazan clays that seem identical with this species
 as described and figured by Bornemann from Germany and by Sherborn and Chap-
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 SOME CHARACTERISTIC MEXICAN FOSSIL FORAMINIFERA I53

 man from the London clay. Specimens occur frequently in the Alazan clays of
 Mexico. It was collected by Dr. Vaughan at stations on the Rio Buena Vista.

 DENTALINA COCOAENSIS (Cushman)

 Plate 24, fig. 14

 Nodosaria cocoaensis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part 3, I925,
 p. 66, pl. Io, figs. 5, 6.

 Nodosaria sp., CUSHMAN AND APPLIN, Bull. Amer. Assoc. Petr. Geol., vol. 10, I926, p. 170,
 pl. 7, fig. 17.

 Test elongate, very slender, slightly curved, gradually tapering from the
 acute or spinose initial end, early portions with the sides straight, toward the
 apertural end with the chambers slightly inflated; chambers numerous, in the
 microspheric form with as many as twenty, in the early portion only slightly longer
 than broad but in the adult as much as two and one-half to three times as long as
 broad in the last-formed ones; sutures very distinct, of clear shell material; wall
 very smooth, slightly polished in well-preserved specimens; apertural end pro-
 duced. Length, up to 2.25 mm.; maximum breadth, 0.20 mm.

 This species was originally described from the Upper Eocene of Alabama. It
 is also known from the Upper Eocene of Mississippi, Georgia, and South Carolina.
 In the Alazan clays it occurs at type locality of the Alazan on the Buena Vista
 collected by Dr. Vaughan, as well as near the junction of the Rio Pantepec and
 Rio Tuxpan.

 NODOSARIA EWALDI Reuss

 Plate 24, figs. I, 2

 Nodosaria ewaldi REUss, Zeitschr. deutsch. geol. Ges., vol. 3, I851, p. 58, pl. 3, fig. 2.

 Owing to the weakness developed at the junction of the elongate chambers,
 complete specimens of this species are very rare. The usual specimens unless very
 careful methods are used consist of but one or two chambers. Some of the chambers

 become very elongate in the adult. The megalospheric proloculum is shown in
 figure 3. The species is known from numerous localities in the Tertiary of Europe.
 It also occurs in the Eocene (Jackson) of the Coastal Plain of the United States.
 It was collected in Mexico by Dr. Vaughan at many localities in the Alazan clays.

 NODOSARIA JACKSONENSIS C..shman and Applin

 Plate 24, fig. 3

 Nodosaria jacksonensis CUSHMAN AND APPLIN, Bull. Amer. Assoc. Petr. Geol., vol. io, I926,
 p. I70, pl. 7, figs. I4-I6.

 Test elongate, tapering, straight or gently curved, initial end rounded with one
 to several spines, sides lobulate throughout, more strongly so in later growth;
 chambers subglobular, fairly numerous, inflated, length and breadth about equal
 in the earlier chambers but in later ones often becoming more elongate; sutures
 distinct, depressed, of clear shell material; surface smooth, usually polished; aper-
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 JOSEPH A. CUSHMAN

 ture with a cylindrical neck. Maximum length, 2.50 mm.; maximum breadth,
 0.35 mm.

 The types of this species are from the Upper Eocene of Texas. It is found in
 the Upper Eocene of the Coastal Plain region eastward in Mississippi, Alabama,
 Georgia, and South Carolina. In the Alazan clays it occurs at many of the stations
 from which Dr. Vaughan collected.

 NODOSARIA ACULEATA d'Orbigny

 Plate 24, fig. 4

 Nodosaria aculeata D'ORBIGNY, Foram. Foss. Bass. Tert. Vienne, I846, p. 35, pl. I, figs. 26, 27.

 Specimens with generally globular chambers separated by distinct necks and
 the walls with rather stout spines occur in the Alazan clays on the Rio Buena Vista.
 Somewhat similar specimens occur in the Pacific Coast Eocene.

 NODOSARIA SPINICOSTA d'Orbigny

 Plate 24, figs. 5, 6

 Nodosaria spinicosta D'ORBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 37, pl. I, figs.
 32, 33.

 The figures show very well the characters of this species which was described
 by d'Orbigny from the Vienna Basin. It is figured by Hantken from the Clavulina-
 Szaboi beds of Hungary. It has a few closely set chambers, excavated on the lower
 border, ornamented with distinct raised longitudinal costae usually ending at the
 lower end of each chamber in a spinose extension; aperture with a tapering neck
 with circular costae. This species occurs in the Alazan clays collected by Dr.
 Vaughan on the Rio Buena Vista.

 NODOSARIA FISSICOSTATA (GUmbel)

 Plate 24, figs. IO, ii

 Dentalina fissicostata GitMBEL, Abhandl. Kon. bay. Akad. Wiss. Miinchen, C1. II, vol. Io,
 I868 (1870), p. 626, pl. I, fig. 46.-HANTKEN, A. magy. Kir. f6dlt. int. 6vk6nyve, vol. 4,
 1875 (I876), p. 37, pl. 3, fig. 19; Mitth. Jahrb. ungar. geol. Anstalt, vol. 4, I875 (I876),
 P. 37, pl. 3, fig. i9.

 Nodosaria fissicostata CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. I, part 3, 1925,
 p. 66, pl. 10, fig. 8.

 Test large, often slightly curved in the early portion, slightly tapering; cham-
 bers fairly numerous, earlier ones often obscured by the ornamentation, later ones
 inflated and distinct; surface ornamented with numerous fine longitudinal costae,
 continuous over the length of the test except for the new ones which come in be-
 tween the older ones as the diameter of the chamber enlarges, aperture radiate,
 nearly if not quite central, slightly projecting.

 Length, up to 6 mm.; maximum breadth, o.60 mm.
 This species is known from the Eocene of Bavaria, Hungary, and Italy at nu-

 merous localities. It is known from the Upper Eocene of the Coastal plain of the

 I54
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 SOME CHARACTERISTIC MEXICAN FOSSIL FORAMINIFERA I55

 United States from Alabama, Florida, Georgia, and South Carolina. In the Alazan
 of Mexico it was collected by Dr. Vaughan on the Rio Buena Vista.

 NODOSARIA ACUMINATA Hantken

 Plate 24, fig. 9

 Nodosaria acuminata HANTKEN, A. magy. kir. foldt. int. 6vk6nyve, vol. 4, I875 (1876), p. 23,
 pi. 2, fig. 9; Mitth. Jahrb. ungar. geol. Anstalt, vol. 4, I875 (I88I), p. 28, pi. 2, fig. 9.

 Test slender, very slightly tapering, initial end with a stout spine; chambers
 distinct, longer than broad, the sutures slightly depressed, distinct; wall orna-
 mented with a few (four to eight) thin plate-like costae continuous over the length
 of the test; aperture central, radiate, projecting.

 Length, up to 2 mm. or more; diameter, 0.20 mm.
 This species, known from the Eocene of Central Europe, occurs in some num-

 bers at stations in the Alazan on the Rio Buena Vista collected by Dr. Vaughan.

 NODOSARIA FONTINENSIS (Berthelin), var. VELASCOENSIS Cushman

 Plate 28, fig. 5

 Nodosaria fontannesi (BERTHELIN), var. vdascoensis CUSHMAN, Bull. Amer. Assoc. Petr. Geol.,
 vol. 10, 1926, p. 594, pl. I8, fig. I2.

 This is a large and striking form very common with a long vertical range in
 the Velasco shale.

 NODOSARIA MEXICANA Cushman

 Plate 24, figs. I5, x6

 Nodosaria mexicana CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part I, I925,
 p- 5, pi. i, figs. 3, 4.

 This is an abundant and characteristic species of the Tantoyuca occurring at
 many stations in this formation collected by Dr. Vaughan. The peculiar angular
 swelling in the middle of the chamber in the adult is characteristic. This is some-
 times lost in old-age specimens.

 Genus FRONDICULARIA Defrance, 1824

 FRONDICULARIA BAUDOUINIANA (d'Orbigny)

 Plate 24, fig. 13

 Flabellina baudouiniana D'ORBIGNY, Mem. Soc. Geol. France, ser. I, vol. 4, i860, p. 24,
 pI. 2, figs. 8-I.

 Frondicularia baudouiniana CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 2, part I,
 p. 21, pl. 3, fig. 5.

 This species has already been recorded from the Mendez shale from near Las
 Palmas, Hacienda El Limon, San Luis Potosi, Mexico. It has a wide distribution
 in this formation.
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 Family NONIONIDAE

 Genus NONION Montfort, 1826

 Nonion MONTFORT (type N. incrassatus (Fichtel and Moll)), Conch. syst., vol. I, I8o8,
 p. 211, 53d genre.-CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, part Ix
 I927, p. 49.

 Nonionina of D'ORBIGNY and later authors.

 NONION UMBILICATULUS (Montagu), var.

 Plate 25, figs. 12, 13

 Specimens similar to that figured are very coimmon in the Alazan clays col-
 lected by Dr. Vaughan, and are widely distributed in the Eocene and Lower
 Oligocene of the Gulf Coastal Plain of the United States.

 Family HETEROHELICIDAE

 Subfamily PAVONINAE
 PAVONINA MEXICANA Cushman

 Plate 25, figs. I4-I6

 Pavonina mexicana CUSHMAN, Proc. U. S. Nat. Mus., vol. 67, 1926, p. 22, pi. 6, figs. 7-9.

 This is a very striking species collected by Dr. Vaughan in Alazan clays of the
 Rio Buena Vista, 0.5 km. 25? E. from Tumbadero Hacienda House, Vera Cruz,
 Mexico.

 Figure 14 shows a young specimen with the early coiled stage with the biserial
 stage just starting. The various stages, coiled, biserial and uniserial, are well shown
 in the adult specimens figured. The wall often has arenaceous material clinging
 to it, but this apparently is not a part of the wall.

 Subfamily GUEMBELININAE

 Genus GUEMBELINA Egger, 1899

 Textularia (in part) of authors.
 Guembelina EGGER (type Textularia globulosa Reuss), Abhandl. Kon. bay. Akad. Wiss.

 Miinchen, Cl. II, vol. 21, 1899, p. 3I.-CUSHMAN, Contrib. Cushman Lab. Foram. Res.,
 vol. 3, part I, I927, p. 59.

 Test with the early chambers planispiral, at least in the microspheric form,
 later chambers biserial; wall finely perforate, variously ornamented; aperture at
 the base of the inner margin of the last-formed chamber, usually large, arched,
 without teeth.

 The species which belong in this genus have usually been placed in Textularia.
 That genus is arenaceous, while Guembelina has a calcareous perforate, usually
 hyaline test, and a very large aperture. The planispiral young shows its relation to
 Heterohelix and other genera of this family.

 iS6
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 GUEMBELINA PUPA (Reuss)

 Plate 27, fig. 6

 Textularia pupa REuss, Sitz. Akad. Wiss. Wien, vol. 40, I86o, p. 232, pl. I3, figs. 4, 5.-
 CUSHMAN, Bull. Amer. Assoc. Petr. Geol., vol. ior 1926, p. 584, pl. I5, figs. 5, 6.

 Some of the specimens of the Velasco shale seem very close to this species of
 Reuss. There are others that may be referred to other species, but this one is very
 abundant at certain horizons.

 GUEMBELINA EXCOLATA Cushman

 Plate 28, fig. I3

 Guembelina excolata CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 2, part I, 1926,
 p. 20, pl. 2, fig. 9.

 In the upper portion of the Mendez, this species is very characteristic and often
 fairly abundant. The types are from the east bank of the Tamuin River, 5 km.
 SE. of Guerrero, San Luis Potosi, Mexico.

 Genus PSEUDOTEXTULARIA Rzehak, 1886

 Pseudotextularia RZEHAK (type P. varians Rzehak), Verh. Nat. Ver. Brunn, vol. 24, part i
 i885 (I886), Sitz. p. 8.-CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, part i,
 I927, P. 59.

 Test with the early chambers as in Guembelina, but in the adult having a
 series of globular chambers arranged in a more or less spiral manner about the
 upper portion of the test.

 PSEUDOTEXTULARIA VARIANS Rzehak

 Plate 27, fig. 2

 Pseudotextularia varians RZEHAK, Ann. K. K. Nathist. Hofmuseums, vol. io, part 2, I895,
 p. 217, pi. 7, figs. I-3.

 Guembelina fruticosa EGGER, Abhandl. kon. bay. Akad. Wiss. Miinchen, C1. II, vol. 21,
 I899, P. 35, pl. I4, figs. 8, 9.

 There are very large specimens often very abundant in the upper portion of
 the Mendez shales. The vertical range of the genus is very limited, but it has a
 wide geographical distribution.

 Genus PLANOGLOBULINA Cushman, 1927

 Guembelina (in part), EGGER, Abhandl. kon. bay. Akad. Wiss. Miinchen, C1. II, vol. 21
 1899, p. 36.

 Pseudotextularia (in part) CUSHMAN, Jour. Wash. Acad. Sci., vol. I5, no. 6, 1925, p. I34;
 Contrib. Cushman Lab. Foram. Res., vol. 2, part I, 1926, p. I7.

 Planoglobulina CUSHMAN (type P. acervulinoides (Egger)), Contrib. Cushman Lab. Foram.
 Res., vol. 2, part 4, I927, p. 77; vol. 3, part i, I927, p. 6I.

 Test with the earliest chambers in the microspheric form planispiral, followed
 by a series arranged biserially, and in the adult by a series of globular chambers
 spread out fan-shaped or even partially extending back toward the earlier cham-
 bers on either side, the later chambers in a single plane; wall calcareous, perforate.
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 This genus like Pseudotextularia developed from Guembelina. In some species
 there is a piling up of chambers to resemble the stage seen in Pseudotextularia;
 while in the others, especially the small species of the Taylor marl,this stage is want-
 ing, and the flattened stage develops at once after the early Guembelina-like young.

 PLANOGLOBULINA ACERVULINOIDES (Egger)

 Plate 27, fig. 3

 Guembeina acervulinoides EGGER, Abhandl. Kon. bay. Akad. Wiss. Miinchen, C1. II, vol.
 21, 1899, P. 36, pi. 14, figs. I7, i8, 20-22.

 Pseudotextularia acervulinoides CUSHMAN, Jour. Wash. Acad. Sci., vol. I5, I926, p. 134;
 Contrib. Cushman Lab. Foram. Res., vol. 2, part I, 1926, p. I7.

 Planoglobulina acervulinoides CUSHMAN, op. cit., vol. 3, part I, 1927, pl. 13, fig. 5.

 This striking species is characteristic of the upper portion of the Mendez shale
 of Mexico. It is known from the Upper Cretaceous of the Bavarian Alps and from
 the Taylor marl of Texas.

 Subfamily BOLIVINITINAE
 Genus BOLIVINOIDES Cushman, 1927

 Bolivina (in part) MARSSON, Mitth. Nat. Ver. Neu-Vorpommern u. Riigen, vol. Io, I878,
 P. I57, pl. 3, figs. 25 a-d.

 Bolivinoides CUSHMAN (Type B. draco (Marsson)), Contrib. Cushman Lab. Foram. Res.,
 vol. 2, part 4, 1927, p. 89; vol. 3, part I, 1927, p. 6i.

 Test compressed, rhomboid, the thickest portion near the aperture, this end
 usually appearing like a thickened lip without ornamentation, ornamentation in
 general at right angles to the sutures, aperture in the median line, elongate.

 BOLIVINOIDES DECORATA (Jones), var. DELICATULA Cushman

 Plate 28, fig. 7

 Bolivina decorata CUSHMAN (not Jones), Bull. Amer. Assoc. Petr. Geol., vol. 10, I926,
 p. 582, pi. IS, fig. II.

 Bolivinoides decorata (JONES), var. ddicatula CUSHMAN, Contrib. Cushman Lab. Foram.
 Res., vol. 2, part 4, 1927, p. 90, pl. 12, fig. 8.

 This variety is fairly common in the upper part of the Velasco shale with a
 very definite vertical range. The types are from the Velasco of Hacienda El Limon,
 Vera Cruz, Mexico.

 BOLIVINOIDES RHOMBOIDEA (Elshm;-n)

 Plate 28, fig. 12

 Bolivina rkomboidea CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 2, part I, 1926,
 p. 19, pi. 2, fig. 3 a, b.

 Bolivinoides rhomboidea CUSHMAN, op. cit., vol. 2, part 4, 1927, p. 90, pl. 12, figs. io a, b.

 This is one of the species of short vertical range in the upper part of the Mendez
 shale. It is very easily recognized, and while it is related to the species of Texas
 and Europe, there is nothing else in the Mexican series that is likely to be con-
 fused with it. The types are from 5 km. southeast of Guerrero, on the Tamuin
 River, San Luis Potosi, Mexico.

 158
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 BOLIVINOIDES VELASCOENSIS (Cushman)

 Plate 28, fig. Io
 Textularia vdascoensis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. I, part I, 1925,

 p. 18, pl. 3, figs. i a-c.--Bull. Amer. Assoc. Petr. Geol., vol. io, I926, p. 584, pl. I5, fig. 8.

 This species should probably be placed in Bolivinoides. The wall is calcareous,
 perforate, and very peculiarly ornamented with raised limbate sutures with ir-
 regular raised lines between forming a sort of mesh work. The initial end often
 projects and seems to be planispiral. In the Velasco, this species is a very char-
 acteristic one and has a wide vertical range.

 Subfamily SPIROPLECTININAE
 Genus SPIROPLECTOIDES Cushman, 1927

 Spiroplecta EHRENBERG (in part), Mikrogeologie, I854, pi. 32, part 2, fig. 36.
 Spiroplectoides CUSHMAN (type S. rosula (Ehrenberg)), Contrib. Cushman Lab. Foram.

 Res., vol. 2, part 4, I927, p. 77; op. cit., vol. 3, part i, I927, p. 62.

 Test with the early chambers planispiral, later ones biserial, elongate sides
 nearly parallel with biserial chambers very numerous; wall calcareous, perforate;
 aperture elliptical, terminal or nearly so in the adult.

 SPIROPLECTOIDES CLOTHO (Grzybowski)

 Plate 28, fig. 6

 Spiroplecta dotho GRZYBOWSKI, Rozprawy Wydz. mat. przyr., vol. 41, I90I, p. 283, pl. 7,
 fig. I8.

 Spiroplecta annectens CUSHMAN (not Parker and Jones), Bull. Amer. Assoc. Petr. Geol.,
 vol. io, I926, p. 584, pl. I5, figs. 4 a, b.

 Test compressed, in the early stages planispiral, later ones forming nearly the
 whole of the test, biserial, periphery acute, chambers very numerous, broad and
 low, sutures distinct, slightly depressed or sometimes limbate; aperture at the
 terminal end, elongate.

 This species was described by Grzybowski from the Cretaceous of Galicia. A
 further study of the specimens referred to Spiroplecta annectens from the Velasco
 of Mexico shows that they probably belong to S. clotho. The species has a very
 extensive vertical range in the Velasco, but does not occur in any other of the
 formations.

 Family HANTKENINIDAE
 Genus HANTKENINA Cushman, 1924

 Hantkenina CUSHMAN, Proc. U. S. Nat. Mus., vol. 66, art. 30, I924, P. i.-Contrib. Cushman
 Lab. Foram. Res., vol. 3, part I, I927, p. 64.

 Siderolina (in part) HANTKEN, A magy. kir foldt. int. evkonyve, vol. 4, I875 (I876), p. 68,
 pl. 16, fig. I.

 Test planispiral throughout, wall thin, calcareous, perforate; chambers dis-
 tinct, involute, each with an acicular spine at the anterior angle or becoming
 obsolete in the adult, aperture typically arched with a basal lobe at either side.

 This genus is characteristic of the Upper Eocene.
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 HANTKENINA ALABAMENSIS Cushman

 Plate 25, fig. 17

 Hantkenina alabamensis CUSHMAN, Proc. U. S. Nat. Mus., vol. 66, art. 30, I924, p. 3, pl. i,
 figs. i-6, pi. 2, fig. 5; Contrib. Cushman Lab. Foram. Res., vol. i, part i, I925, p. 7,
 pi. i, fig. ii; op. cit., part 3, 1925, p. 68.

 This is the only species that occurs in the Alazan. It occurs also in the Upper
 Eocene (Jackson, of Alabama, Mississippi, Louisiana, and Texas. The spines are
 longer than in H. brevispina of the Tantoyuca and the form of the chambers in
 H. mexicana and H. longispina is very different.

 HANTKENINA BREVISPINA Cushman

 Plate 26, fig. i

 Hantkenina brevispina CUSHMAN, Proc. U. S. Nat. Mus., vol. 66, art. 30, I924, p. 2, pl. 2, fig. 3.

 The types of this species were from the Rio Pantepec, 2.2 km. S. 20? W. from
 Buena Vista, collected by Dr. Vaughan.

 HANTKENINA LONGISPINA Cushman

 Plate 26, fig. 2

 Hantkenina longispina CUSHMAN, Proc. U. S. Nat. Mus., vol. 66, art. 30, 1925, P. 2, pl. 2, fig.
 4; Bull. Amer. Assoc. Petr. Geol., vol. o1, I926, p. 299, pi. 7, fig. 3.

 The types of this species are from dark gray clay, Rio Tuxpan, crossing of
 road from Palo Blanco to La Noria and along Rio Pantepec about 200 meters
 above its mouth, collected by Dr. Vaughan. It was also found in material of prob-
 able Tantoyuca age on the Moctezuma River near its junction with Rio Tamuin.

 HANTKENINA MEXICANA Cushman

 Plate 25, fig. 18

 Hantkenina mexicana CUSHMAN, Proc. U. S. Nat. Mus., vol. 66, art. 30, 1924, p. 3, pl. 2, fig. 2.

 This species is the most striking of all those of the genus having the very stout
 somewhat fusiform spines and the chambers extending out into lobes. The types
 are from La Laja, Zardo Creek, i km. S. W. of Tierra Colorado, Vera Cruz, Mexico,
 collected by Dr. Vaughan.

 Family BULIMINIDAE

 Subfamily BULIMINAE
 Genus BULIMINA d'Orbigny, 1826

 BULIMINA TRIHEDRA Cushman

 Plate 27, fig. 5

 Bulimina trihedra CUSHMAN, Bull. Amer. Assoc. Petr. Geol., vol. Io, I926, p. 59I, P1. I7,
 figs. 6 a, b.

 This small species can hardly be confused with any other in the Mexican series.
 It is distinctly trihedral in form, which is unusual in this genus. It is one of the
 rommon species in a limited zone in the upper part of the Velasco shale.

 I6o
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 BULIMINA ALAZANENSIS Cushman, n. sp.

 Plate 25, fig. 4

 Test small, somewhat longer than broad, greatest breadth near the apertural
 end, thence tapering to the initial end; chambers and sutures obscured by the
 ornamentation which consists of prominent longitudinal costae ending at the basal
 end in somewhat spinose projections, surface often slightly corrugated between
 the costae; aperture elongate, somewhat comma-shaped.

 Length, 0.50 mm. or less.
 Holotype (U. S. Nat. Mus., No. 369307) collected by Dr. T. Wayland Vaughan

 from the type locality of the Alazan clay, Rio Buena Vista, just south of crossing of
 Alazan to Moyutla Road, Vera Cruz, Mexico. It also occurred in Alazan material
 collected by Dr. Vaughan on the Rio Buena Vista, 2 km. in a straight line above
 its confluence with Rio Tuxpan; Rio Buena Vista, 9.8 km. in a straight line up-
 stream from Tumbadero and Arroyo Camalla; Tepitzintla-El Humo road, about
 4 km. east of El Humo.

 The species is related to Bulimina buchiana d'Orbigny and B. rostrata H. B.
 Brady.

 Subfamily VIRGULININAE
 Genus BOLIVINA d'Orbigny, 1839

 BOLIVINA INCRASSATA Reuss

 Plate 28, fig. II

 Bolivina incrassata REUSS, Haidinger's Nat. Abh., vol. 4, part i, I851, p. 45, pl. 4, fig. I3.-
 CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol., 2, part I, 1926, p. I9, pi. 2, figs.
 i a, b; part 4, I927, p. 86, pl. I2, figs. i a, b.

 In the upper portion of the Mendez shale this is one of the characteristic and
 often abundant species. It is widely distributed in the Upper Cretaceous of the
 United States and Europe.

 BOLIVINA INCRASSATA Reuss, var. LIMONENSIS Cushman

 Plate 27, fig. 4

 Bolivina incrassata REUSS, var. limonensis CUSHMAN, Contrib. Cushman Lab. Foram. Res.,
 vol. 2, part i, I926, p. I9, pi. 2, fig. 2; part 3, I927, p. 86.

 In the Mendez shale is this very elongate variety, which is often associated
 with the typical form but apparently does not occur with it in the Upper Creta-
 ceous of the United States.

 BOLIVINA MEXICANA Cushman

 Plate 28, fig. 9

 Bolivina mexicana CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part 4, I926,
 p. 8i, pl. 12, fig. 2.

 This and the following varieties are characteristic of the Alazan clays and have
 a wide distribution as well as often being very abundant. The type specimen was
 from clays on the Panuco Railroad between Kilometer Posts 21 and 22, Vera
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 Cruz, Mexico. It was found also by Dr. Vaughan in the typical Alazan clays on
 the Rio Buena Vista and elsewhere. The two following varieties may be distin-
 guished.

 BOLIVINA MEXICANA Cushman, var. ALIFORMIS Cushman

 Plate 24, fig. I8

 Bolivina mexicana CUSHMAN, var. aliformis CUSHMAN, Contrib. Cushman Lab. Foram. Res.,
 vol. I, part 4, I926, p. 82, pl. 12, figs. 3, 4.

 In this variety there is a very broad, thin carina developed about the entire
 periphery of the test. It is limited in its vertical distribution, although it has a
 rather wide horizontal distribution. The type locality is Alazan shale, left bank
 of Tuxpan River, at bluff S. 25? E., about 0.5 km. from Tumbadero Hacienda
 House, Vera Cruz, Mexico, collected by Dr. T. Wayland Vaughan. At the type
 station, it is very abundant.

 BOLIVINA MEXICANA Cushman, var. HORIZONTALIS Cushman

 Plate 28, fig. 8

 Bolivina mexicana CUSHMAN, var. horizontalis CUSHMAN, Contrib. Cushman Lab. Foram.
 Res., vol. i, part 4, I926, p. 82, pl. I2, figs. 5 a-b.

 This variety has the keel deeply cut with projecting areas between, the general
 axes of which are horizontal. At one particular zone in the Alazan this variety is
 very abundant. The type locality is from Alazan clay, southwest slope of Cuesta
 Blanca, near Zacamixtle, Vera Cruz, Mexico; collected by Dr. Vaughan.

 BOLIVINA ALAZANENSIS Cushman

 Plate 25, fig. I

 Bolivina alazanensis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part 4, 1926,
 p. 82, pl. 12, figs. I a, b.

 This is probably the most abundant species of the genus in the Alazan. It has
 a very slight development of the keel; and the outer basal angles of the chambers
 are slightly projecting, the central zigzag line often raised. The types are from
 the Tampico-Panuco Railroad, Kilometer Post 20.15. It was collected by Dr.
 Vaughan at numerous stations on the Rio Buena Vista and elsewhere.

 BOLIVINA TECTIFORMIS Cushman

 Plate 25, fig. 2

 Bolivina tectiformis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part 4, I926,
 p. 83, pl. 12, figs. 6 a, b.

 Although smaller than the preceding ones, this species is very abundant and
 well characterized in the Alazan clays.

 The types were collected by Dr. Vaughan at the type station of the Alazan on
 the Rio Buena Vista. The broadly rounded ends, nearly straight sides, and the
 peculiar transparent middle area in each chamber surrounded by the nearly opaque
 border make it a very distinctive species. The median line is often strongly raised.

 I62
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 Genus RECTOBOLIVINA Cushman, 1927

 Siphogenerina (in part) of various authors.
 Rectobolivina CUSHMAN (type R. bifrons (H. B. Brady)), Contrib. Cushman Lab. Foram. Res.,

 vol. 3, part I, 1927, p. 68.

 Test in the young biserial, in the adult uniserial, usually compressed, wall
 thin, finely perforate, aperture rounded or elliptical, with a slight lip and internal
 tube.

 This genus includes those species usually assigned to Siphogenerina but which
 apparently developed directly from Bolivina instead of through the Uvigerine
 series. The aperture does not have a contracted neck and broad lip, but is elongate,
 rounded, and with only a slight raised border.

 RECTOBOLIVINA MEXICANA (Cuishman)

 Plate 24, fig. I7

 Siphogenerina mexicana CUSHMAN, Proc. U. S. Nat. Mus., vol. 67, I926, p. I5, p1. 5, figs.
 4 a, b.

 This species is often very abundant in the Alazan clay and is limited in its
 vertical range. It can hardly be confused with any other Mexican form. The
 species also occurs in the Eocene of the Gulf Coastal Plain. The types were col-
 lected by Dr. Vaughan from the Alazan clays of the Rio Buena Vista.

 Subfamily UVIGERININAE

 Genus UVIGERINA d'Orbigny, 1826
 UVIGERINA JACKSONENSIS Cushman

 Plate 25, fig. 3

 Uvigerina jacksonensis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part 3, I925,
 p. 67, pl. io, fig. 13.

 The type specimens of this species came from the Cocoa sand of the Jackson
 Eocene of Alabama. The species is widely distributed in the Upper Eocene and
 occurs in the Alazan clays of Mexico at numerous localities. It is probably the
 commonest and largest of the Mexican Uvigerinas.

 Family ROTALIIDAE

 Subfamily DISCORBISINAE
 Genus DISCORBIS Lamarek, 1804

 Discorbis LAMARCK (type D. vesicularis Lamarck), Ann. Mus., vol. 5, 1804, p. 183.-CUSH-
 MAN, Bull. 71, U. S. Nat. Mus., part 5, I9I5, P. io; Contrib. Cushman Lab. Foram. Res.,
 vol. 3, part I, I927, p. 76.

 Discorbina (in part) of authors.

 Test typically plano-convex, the ventral side flattened, early portion some-
 times showing a long Spirillina-ike chamber before division; chambers often pro-
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 duced to partially cover the umbilical area; aperture, a slit on the umbilical margin
 of the ventral side of the chamber.

 The genotype of Discorbis is D. vesicularis, a large and common species from
 Grignon in the Paris Basin Eocene.

 DISCORBIS VAUGHANI Cushman, n. sp.

 Plate 25, figs. 5, 6

 Discorbis patelliformis CUSHMAN (not H. B. Brady), U. S. Geol. Survey, Prof. Paper I33,
 I923, p. 38, pl. 6, figs. 3, 4-

 Test free, plano-convex, dorsal side somewhat convex, ventral side flattened,
 peripheral edge acute, in the adult with about three coils, with about seven cham-
 bers in the coil; distinct but not inflated; sutures curved, slightly limbate, not de-
 pressed, confluent with the peripheral keel; wall on the dorsal side smooth, finely
 perforate, ventrally with granulations on the umbilical surface, and more coarsely
 perforate; aperture ventral, elongate, near the umbilicus.

 Diameter, 0.5 mm.
 Holotype (U. S. Nat. Mus., No. 369308) from Alazan clays on Rio Buena Vista

 near crossing of Alazan-Moyutla Road, collected by Dr. T. Wayland Vaughan for
 whom the species is named.

 This is the same as the species I have figured in the above reference from the
 Lower Oligocene of Mississippi.

 Genus GYROIDINA d'Orbigny, 1826

 Gyroidina D'ORBIGNY (type G. orbicularis d'Orbigny), Ann. Sci. Nat., vol. 7, I826, p. 278.-
 CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, part i, 1927, p. 76.

 Rotalia (in part) of authors.

 Test with the ventral side convex, the umbilicus usually small and deep, cham-
 bers in the central region usually higher than the peripheral ones and separated
 by a depressed channel; aperture, a low-arched opening on the ventral side toward
 the umbilical area.

 This genus differs from Rotalia where the umbilicus is typically filled with a
 solid plug of calcareous material.

 GYROIDINA GIRARDANA (Reuss)

 Plate 25, figs. 7-9

 Rotalina girardana REUss, Zeitschr. deutsch. geol. Ges., vol. 3, I85I, p. 73, pl. 5, fig. 34.

 The form figured seems to be identical with Reuss' species. It is a common
 species of the Alazan clays and was collected by Dr. Vaughan at numerous locali-
 ties.

 Genus ROTALIATINA Cushman, 1925

 Rotaliatina CUSHMAN (type R. mexicana Cushman), Contrib. Cushman Lab. Foram. Res.,
 vol. i, part I, 1925, p. 4; vol. 3, part I, I927, p. 76.

 Test with the ventral side very convex, the umbilicus small and deep, test
 with a high spire; wall calcareous, finely perforate; aperture, an arched opening on
 the ventral side midway between the umbilicus and periphery.

 i64
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 ROTALIATINA MEXICANA Cushman

 Rotaliatina mexicana CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part I, I925,
 p. 4, pl. I, fig. I a-c.

 This species can hardly be mistaken for anything else in the Mexican series.
 It is widely spread in the Alazan clays, but its vertical range is not great. The
 types are from Alazan shale, 21 km. SW. of Carrizo, on the Rio Tamuin, San Luis
 Potosi, Mexico. Dr. Vaughan collected the species at the type exposure of the
 Alazan on Rio Buena Vista.

 Subfamily ROTALIINAE
 Genus EPONIDES Montfort, 1808

 Eponides MONTFORT (type E. repandus (Fichtel and Moll)), Conch. Syst., vol. i, I808,
 p. 127, 32 genre.-CUsIrTs AN, Contrib. Cushman Lab. Foram. Res., vol. 3, part I, 1927,
 p. 76.

 Pulvinulina (in part) of authors.

 Test usually biconvex, trochoid, umbilical area closed; wall calcareous, finely
 perforate; aperture, a low opening between the periphery and umbilical area
 usually well away from the peripheral margin; test often with thickened sutures
 and walls.

 EPONIDES MEXICANA (Cushman)

 Plate 26, figs. 6, 7

 Pulvindlina mexicana CUSHMAN, Bull. Amer. Assoc. Petr. Geol., vol. 9, I925, p. 300, pl. 7,
 figs. 7, 8.

 This is one of the most common species of the Tantoyuca formation. It was
 originally described from Eocene deposits of this age on the Moctezuma River near
 the mouth of the Rio Tamuin. In his collecting, Dr. Vaughan obtained material
 containing this species in great numbers at numerous stations in the Tantoyuca
 formation. The same species seems to be widely distributed in the Claiborne of
 the Gulf Coastal Plain, and it occurs in the Eocene of the Pacific Coast. There are
 a number of closely allied species in the Jackson and Lower Oligocene.

 EPONIDES SPINEA (Cushman)

 Plate 27, fig. I

 Truncatulina spinea CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 2, part i, 1926,
 p. 22, pl. 2, figs. IO a-c.

 This is a characteristic species of the upper part of the Mendez shale. The
 dorsal side is flattened or concave with the periphery projecting at the angles of
 the chambers with spinose ends, ventral side very convex. The types are from
 Mendez shale on the Guerrero-Taninul road, San Luis Potosi, Mexico. Its vertical
 range is very restricted, but it occurs over a wide area.
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 Genus ROTALIA Lamarck, 1801

 Rotalia LAMARCK (type R. trochidiformis LAMARCK), Ann. Mus., vol. 5, 1804, p. I84.

 Test usually biconvex, the umbilical area closed, and usually having a conical
 plug of clear shell material, sutures on the ventral side usually deeply depressed
 and often ornamented along the sides; wall often double; aperture, an arched open-
 ing at the border of the ventral face midway between the periphery and the umbili-
 cal area, interseptal canals sometimes present.

 ROTALIA, sp.?

 Plate 26, fig. 5

 This species occurs in some numbers in the Alazan clays, but is not usually
 well preserved. The ventral side is here figured to call attention to this peculiar
 form which in some respects is related to Rotalia byramensis Cushman as well as to
 certain of the living Indo-Pacific species. It is the most interesting species of the
 genus in the Mexican Tertiary.

 Subfamily SIPHONININAE
 EPISTOMINA ELEGANS (d'Orbigny)

 Plate 26, figs. 3, 4

 Rotalia elegans D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 272.-JONES AND PARKER, Quar.
 Jour. Geol. Soc., vol. I6, i860, pl. 20, fig. 46.

 Puvitnulina elegans PARKER, JONES AND BRADY, Ann. Mag. Nat. Hist., ser. 4, vol. 8, 1871,
 p. 174, Pl. I2, fig. 142.

 Species very close to this occur in the Upper Cretaceous of Texas and through
 the Eocene series. In the Mexican area, this species is characteristic of the Alazan.

 Genus SIPHONINA Reuss, 1849

 SIPIIONINA TENUICARINATA Cushman, n. sp.

 Plate 26, figs. I, 12

 Test biconvex, trochoid, last-formed coil with about five chambers, distinct
 on the ventral side, but less so on the dorsal, sutures on the ventral side distinct,
 very slightly depressed, indistinct on the dorsal side; periphery with a broad, thin
 keel, the edge entire except for accidental breaks; aperture elongate, elliptical
 slightly on the ventral side, with a very short neck, hardly developed, and a broad-
 ly rounded, thick lip.

 Diameter, 0.6 mm.
 Holotype (U. S. Nat. Mus., No. 369309) from the typical Alazan on the Rio

 Buena Vista just south of crossing of Alazan to Moyutla road, collected by
 Wayland Vaughan, who also collected it on the same river 2 km. in a straight line
 above its confluence with Rio Tuxpan, and 0.5 km. S. 25? E. from Tumbadero
 Hacienda House, also 9.8 km. in a straight line upstream from Tumbadero; Rio la

 I66
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 Puerto, Soledad crossing and Arroyo Camalla, Tepitzintla-El Humo road, about
 4 km. E. of El Humo.

 It is a characteristic species of the Alazan, and a very similar form also occurs
 in Trinidad.

 Family CASSIDULINIDAE

 Subfamily CERATOBULIMININAE
 Genus PULVINULINELLA Cushman, 1926

 Pultinulinella CUSHMAN (type P. subperuviana Cushman), Contrib. Cushman Lab. Foram.
 Res., vol. 2, part 3, 1926, p. 62.

 Truncatulina (in part) of authors.

 Test rotaliform, compressed, umbilical area closed, the last few chambers alter-
 nating in relative length, every other one slightly longer; aperture elongate, extend-
 ing into the apertural face on the ventral side near the periphery and parallel to it.

 PULVINULINELLA CULTER (Parker and Jones)

 Plate 26, figs. 8, 9

 Planorbulina culfer PARKER AND JONES, Philos. Trans., vol. I55, I865, p. 421, pl. I9, figs. I a, b.
 Truncatulina culter H. B. BRADY, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 668, pi. 96,

 figs. 3 a-c.

 There is a fairly common species in the Alazan clays that may be referred to
 this species of Parker and Jones. It does not have the regular thickenings above
 the sutures as the recent species and the keel is not so distinctly serrate, but in
 many respects the two are similar. The aperture is oblique to the line of the edge
 of the chamber.

 Subfamily CASSIDULININAE
 Genus CASSIDULINA d'Orbigny, 1826

 CASSIDULINA GLOBOSA Hantken

 Plate 26, fig. 13

 Cassidulina globosa HANTKEN, A magy. kir. foldt. int. evk6nyve, vol. 4, 1875 (I876), p. 54,
 pi. I6, fig. 2; Mitth. Jahrb. ungar. geol. Anstalt, vol. 4, I875 (I88x), p. 64, pi. I6, fig. 2.

 This small species of Cassidulina is well distributed in the Upper Eocene being
 described from Hungary and now is known from the Jackson Eocene of the Gulf
 Coastal Plain. The figured specimen is from the Alazan. It was collected at several
 points on the Rio Buena Vista by Dr. Vaughan.

 Family CHILOSTOMELLIDAE

 Subfamily CHILOSTOMELLINAE
 Genus CHILOSTOMELLOIDES Cushman, 1926

 Lagena (in part) SHERBORN AND CHAPMAN, Jour. Roy. Micr. Soc., I886, p. 745.
 Chilostomella (in part) SHERBORN AND CHAPMAN, op. cit., 1889, p. 485.
 Chilostomelloides CUSHMAN (type C. ovifornis (Sherborn and Chapman)), Contrib. Cushman

 Lab. Foram. Res., vol. I, part 4, 1926, p. 77.
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 Test similar to Chilostomella, but the aperture rounded and somewhat offset
 from the general contour of the test, with a neck in some species and slightly
 developed lip.

 CHILOSTOMELLOIDES OVIFORMIS (Sherborn and Chapman)

 Plate 26, fig. Io

 Lagena (Obliquina) oviformis SHERBORN AND CHAPMAN, Jour. Roy. Micr. Soc., I886, p. 745,
 pi. I4, figs. I9 a-d.

 Chilostomella oviformis SHERBORN AND CHAPMAN, Jour. Roy. Micr. Soc., I889, p. 485, pl. II,
 fig. I3.

 Chilostomelloides oviformis CUSHMAN, Contrib. Cushman-Lab. Foram. Res., vol. I, part 4,
 1926, p. 77, pl. II, figs. 17 a-d, 21 a-c.

 In the typical Alazan clays collected by Dr. Vaughan on the Rio Buena Vista
 occur specimens which seem to be identical with those described by Sherborn and
 Chapman from the London clay. The aperture is offset as shown in the figure.

 Genus PULLENIA Parker and Jones, 1862
 PULLENIA ALAZANENSIS Cushman, n. ap.

 Plate 26, figs. 14, 15

 Test in the adult bilaterally symmetrical, planispiral, five chambers in the last
 formed coil; sutures slightly curved, slightly depressed; wall smooth, perforate,
 apertural face slightly flattened, and a few deep punctae symmetrically arranged;
 aperture, a low curved slit between the base of the chamber and the preceding
 whorl.

 Diameter, 0.5 mm.; breadth, 0.20 mm.
 Holotype (U. S. Nat. Mus., No. 36931o) from Alazan clays on the Rio Buena

 Vista above crossing of Alazan-Moyutla Road, collected by Dr. T. Wayland
 Vaughan, who collected it at other points on the same river.

 The species resembles Pullenia quinqueloba Reuss, except in the apertural face
 and the less regular chambers.

 Family GLOBIGERINIDAE
 Subfamily GLOBIGERININAE

 Genus GLOBIGERINA d'Orbigny, 1826
 GLOBIGERINA MEXICANA Cushman

 Plate 26, figs. i6, 17

 Globigerina mexicana CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. I, part I, I925,
 p. 6, pl. i, figs. 8 a, b.

 This is one of the most striking species of the genus in the Mexican collections.

 It is nearly spherical yet has a trochoid arrangement of the chambers. It is found
 only in the Tantoyuca. The types came from Palacho Hacienda, south of Panuco,
 Tampico Railroad, Vera Cruz, Mexico. It was collected by Dr. Vaughan near
 Tantoyuca, Mexico.
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 Family GLOBOROTALIIDAE

 Genus GLOBOTRUNCANA Cushman, 1927

 Globotruncana CUSHMAN (type G. arca (Cushman)), Contrib. Cushman Lab. Foram. Res.,
 vol. 3, part I, 1927, p. 91.

 Pulvinzlina (in part) of authors.

 Test trochoid, the adult usually much compressed, the dorsal and ventral sides
 either flat or convex, ventral side sometimes slightly concave, the periphery
 truncate, usually with a double keel in the dorsal and ventral sides; aperture on
 the ventral side, apparently pelagic in part.

 GLOBOTRUNCANA ARCA (Cushman)

 Plate 28, fig. 15

 Plivintlina area CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 2, part I, 1926, p. 23,
 pl. 3, figs. i a--c.

 Globotruncana arca CUSHMAN, op. cit., vol. 3, part i, 1927, pl. 19, fig. II.

 This species is very abundant and characteristic of the Mendez shale. It is
 the most common species of that formation and will serve to identify it. There are
 several varietal forms or possibly distinct species. One of these, with a fairly high
 spire and concave areas giving a pyramidal appearance to the test, is G. arca,
 var. contusa (Cushman). Another species, with stout spines at the margin, is
 G. calcarata Cushman. The small form with flattened sides is probably G. canali-
 culata (Reuss). The last has also a very great vertical range.

 Genus GLOBOROTALIA Cushman, 1927

 Globorotalia CUSHMAN (type G. tumrida (H. B. Brady)), Contrib. Cushman Lab. Foram. Res.
 vol. 3, part i, 1927, p. 91.

 Pulvinulina (in part) of authors.

 Test trochoid, early chambers often like Globigerina, dorsal side often flat, the
 ventral side broadly convex, aperture usually in the umbilicus, wall frequently
 roughened throughout, mostly pelagic.

 GLOBOROTALIA VELASCOENSIS (Cushman)

 Plate 27, figs. 7-9

 Pulvinulina velascoensis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. i, part I, 1925,
 p. 19, pi. 3, figs. 5 a-c; Bull. Amer. Assoc. Petr. Geol., vol. o1, 1926, p. 608, pi. 21,
 figs. 9 a, b.

 This species is probably the most abundant one of the Velasco shale, especially
 of the lower and middle portions. It was evidently a pelagic species and domi-
 nated the seas at that time as far as the foraminifera were concerned.
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 Family ANOMALINIDAE

 Subfamily ANOMALININAE
 Genus ANOMALINA d'Orbigny, 1826

 ANOMALINA UMBONATA Cushman

 Plate 27, figs. IO, II

 Anomalina umbonata CUSHMAN, Bull. Amer. Assoc. Petr. Geol., vol. 9, 1925, p. 300, pl. 7,
 figs. 5, 6.

 In the Tantoyuca this is one of the characteristic and dominant species. It was
 originally described from the Moctezuma River near its junction with the Rio
 Tamuin. Dr. Vaughan collected the species in the Tantoyuca in the neighborhood
 of the town of that name.

 ANOMALINA VELASCOENSIS Cushman

 Plate 28, fig. I4

 Anomalina velascoensis CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. I, part I, 1925,
 p. 21, pl. 3, figs. 3 a-c; Bull. Amer. Assoc. Petr. Geol., vol. o0, 1926, p. 607, pi. 21,
 figs. 7 a-c.

 One of the most widely distributed species in the Velasco shale is the peculiar
 shaped Anomalina. It does not occur in the uppermost portion.

 Genus PLANULINA d'Orbigny, 1826
 PLANULINA MEXICANA Cushman

 Planulina mexicana CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, part 2, I927,
 p. I3, pl. 23, figs. 5 a, b.

 This is one of the finest species of the Alazan clays. It was collected by Dr.
 Vaughan on the Rio Buena Vista.

 Subfamily CIBICIDINAE
 Genus CIBICIDES Montfort, 1808

 Cibicides MONTFORT (type C. refulgens MONTFORT), Conch. Syst., vol. I, i808, p. 123.
 Truncatulina (in part) authors.

 Test close-coiled, trochoid, attached by the flattened dorsal side, aperture
 extending over onto the dorsal side from the periphery and forming an elongate
 slit along the inner margin of the chamber.

 CIBICIDES LOBATULUS (Walker and Jacob)

 Plate 27, figs. 12, 13

 Nautilus lobatulus WALKER AND JACOB, Adam's Essays, Kanmacher's ed., 1798, p. 642, pl. 14,
 fig. 36.

 Serpula lobatula MONTAGU, Test. Brit., 1803, p. 515; Suppl., p. I6o.
 Truncatulina lobatula D'ORBIGNY, in Barker, Webb and Berthelot Hist. Nat. Iles. Canaries,

 vol. 2, part 2, "Foraminiferes," I839, p. I34, p1. 2, figs. 22-24.

 This very variable species may include the form figured here which is common
 in the Alazan clays. Similar forms occur widely distributed in the Tertiary of
 various regions.

 170
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 EXPLANATION OF PLATES

 PLATE 23
 FIG. i.-Textularia dibollensis Cushman and Applin, X6o. Alazan.

 2.-T. subhauerii Cushman, X6o. Alazan.
 3. Textularia cf. hockleyensis Cushman and Applin, X3o. Tantoyuca.
 4.-Rzelhakina epigona (Rzehak), X6o. Velasco.
 5.-Massilina jacksonensis Cushman, n. sp., X6o. Microspheric form. Alazan.
 6.-M. jacksonensis Cushman, n. sp., X 6o. Megalospheric form. Alazan.
 7.-Robulus cultratus Montfort, X30. Alazan.
 8.-R. mexicanus (Cushman), X6o. Tantoyuca.
 g.-R. gutticostatus Giimbel, X30. Alazan.
 io.-Robulus cf. vaughani (Cushman) (?), X3o. Alazan.
 ii.-R. budensis Hantken, X3o. Alazan.
 I2.--Cristellaria convergens Bornemann, X3o. Alazan.
 I3.-C. alazanensis Cushman, n. sp., X3o. Alazan.

 PLATE 24
 FIG. I, 2.-Nodosaria ewaldi Reuss, X3o. Alazan.

 3.-N. jacksonensis Cushman and Applin, X30. Alazan.
 4.-N. aculeata d'Orbigny, X50. Alazan.

 5, 6.-N. spinicosta d'Orbigny, X 50. Alazan.
 7, 8.-Dentalina multilineata Bornemann, X 30. Alazan.

 9.-Nodosaria acuminata Hantken, X50. Alazan.
 io, ii.-N. fissicostata (Giimbel), X30. Alazan.

 12.-Marginulina jacksonensis (Cushman and Applin), X50. Alazan.
 I3.-Frondicularia baudouiniana (d'Orbigny), X30. Mendez.
 I4.-Dentalina cocoaensis (Cushman), X3o. Alazan.

 I5, i6.-Nodosaria mexicana Cushman, X3o. Tantoyuca.
 i7.-Rectobolivina mexicana (Cushman), X6o. Alazan.
 i8.-Bolizina mexicana Cushman, var. aliformis Cushman, X6o. Alazan.

 PLATE 25
 FIG. i.-Bolivina alazanensis Cushman, X6o. Alazan.

 2.-B. tectiformis Cushman, X6o. Alazan.
 3 -Uvigerina jacksonensis Cushman, X6o. Alazan.
 4.-B ulimina alazanensis Cushman, n. sp., X6o. Alazan.

 5, 6.-Discorbis vaughani Cushman, n. sp., X6o. Alazan.
 7-9--Gyroidina girardana (Reuss), X6o. Alazan. 7, ventral; 8, peripheral; g, dorsal view.
 io.-Nonion hantkeni (Cushman and Applin), X6o. Alazan.
 i i.-Plectofrondicularia vaughani Cushman, X35. Alazan.

 I2, I3.-Nonion umbilicatulus (Montagu), var., X6o. Alazan.
 i4--i6.-Pavonina mexicana Cushman. 14, early stages, X6o. 15, 06, adults, X3o. Alazan.

 I7.-Hanikenina alabaniensis Cushman, X6o. Alazan.
 i8.-H. mexicana Cushman, X6o. Tantoyuca.

 PLATE 26

 FIG. I.-Hantkenina brevispina Cushman, X6o. Tantoyuca.
 2.-H. longispina Cushman, X6o. Tantoyuca.

 3, 4.-Epistomina elegans (d'Orbigny), X3o. Alazan.
 5.-Rotaija sp.? X3o. Alazan.

 6, 7.-Eponides mexicana (Cushman), X3o. Tantoyuca. 6, ventral; 7, dorsal view.
 8, g.-Pzulvinulinella cilter (Parker and Jones), X3o. Alazan. 8, dorsal; q, ventral view.
 io.-C/iilostomelloides ovifor-nzis (Sherborn and Chapman), X30. Alazan.

This content downloaded from 144.82.108.120 on Fri, 09 Dec 2016 20:33:05 UTC
All use subject to http://about.jstor.org/terms



 JOSEPH A. CUSHMAN

 II, I2.-Siphonina tenuicarinata Cushman, n. sp., X6o. Alazan.
 13.-Cassidulina globosa Hantken, X6o. Alazan.

 14, 15.-Pullenia alazanensis Cushman, n. sp., X6o. Alazan.
 i6, I7.-Globigerina mtexicana Cushman, X3o. Tantoyuca.

 PLATE 27
 FIG. I a-c.-Eponides spinea (Cushman), X ioo. Mendez. a, dorsal view; b, side view; c, ventral

 view.

 2 a, b.-Pseudotextularia varians Rzehak, X 5o. Mendez. a, front view; b, end view.
 3.-Planoglobulina acervulinoides (Egger), X 5o. Mendez.
 4.-Bolivina incrassata Reuss, var. limonensis Cushman, X45. Mendez.
 5.-Bulimina trihedra Cushman, X5o. Velasco. a, front view; b, apertural view.
 6.-Guembelina pupa (Reuss), X5o. Velasco. a, front view; b, side view.
 7.-Globorotalia velascoensis (Cushman), X6o. Velasco. Dorsal view.
 8.-G. velascoensis (Cushman), X6o. Velasco. Side view.
 9.-G. velascoensis (Cushman), X6o. Velasco. Ventral view.

 io.-Anomalina umbonata Cushman, X6o. Tantoyuca. Dorsal view.
 1.-A. umbonata Cushman, X6o. Tantoyuca. Ventral view.
 I2.-Cibicides lobatulus (Walker and Jacob), X30. Alazan. Dorsal view.
 I3.-C. lobatuluis (Walker and Jacob), X3o. Alazan. Ventral view.

 PLATE 28

 FIG. i.-Clavulina trilatera Cushman, X5o. Velasco.
 2.-Gaudryina velascoensis Cushman, X5o. Velasco.
 3.-Clavudina clavata Cushman, X50o. Velasco.
 4.-Vulvulina spinosa Cushman, X30. Alazan.
 5.-Nodosaria fontinensis (Berthelin), var. velascoensis Cushman, X35. Velasco.

 6 a, b.-Spiroplectoides clotho (Grzybowski), X5o. Velasco. a, front view; b, apertural view.
 7.-Bolivinoides decorata (Jones), var. delicatula (Cushman), X6o. Velasco.
 8.-Bolivina mexicana Cushman, var. horizontalis (Cushman), Xso. Alazan.
 9.-B. mexicana Cushman, X5o. Alazan.

 Io.-Bolivinoides velascoensis (Cushman), X5o. Velasco.
 11 a, b.-Bolivina incrassata Reuss, X30. Mendez. a, front view; b, apertural view.
 I2 a, b.-Bolivinoides rhomboidea (Cushman), X45. Mendez. a, front view. b, apertural view.

 13.-Guembelina excolata Cushman, X65. Mendez.
 14 a, b.-Anomalina velascoensis Cushman, X35. Velasco. a, side view; b, dorsal view.
 I5 a-c.-Globotruncana arca (Cushman), X65. Mendez. a, dorsal view; b, peripheral view;

 c, ventral view.

 I72
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