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26. SOME FORAMINIFERA FROM THE MENDEZ SHALE 
OF EASTERN MEXICO 

By JOSEPH A. CUSHMAN 

The upper portion of the so-called Papagallos shales of the 
region about Tampico has in it many very characteristic fora- 
minifera, some of which are very widely distributed in both the 
eastern and western hemispheres. Many of these species are 
very closely related to or identical with species from the Taylor 
Marl of the Upper Cretaceous of Texas. The fauna is a con- 
siderable one but only a few of the striking species are figured 
in this present paper. Certain of the species such as Pseudo- 
textularia uarian« Rzehak, P. aeervulinoides (Egger), Bolioima 
inerassata Reuss, B. rhomboidea Cushman, n. sp., and Pulvinu- 
lina area Cushman, n. sp., are widely distributed in the upper 
portion of the Pagagallos shales, which have been given the dis- 
tinctive name of Mendez from the outcrop near the town of that 
name (Belt, Bull. Amer. Assoc. Petr. Geol., vol. 9, No. 1, 1925, 
p. 140). Pulvinulina area is a long-lived species continuing 
through much of the section, but modified in places so that dis- 
tinct varieties can be recognized. Only one of these is here 
noted. Both Pseudotextularia and Guembelina are genera 
which mark the upper portion of the Cretaceous both in Europe 
and America, and which at least in the American section so far 
as recorded have not been found above the top of the Cretaceous. 
They therefore are excellent horizon markers. Ellipsopleuros- 
iomella pleurosiomelloidee is identical with specimens described 
by Heron-Allen and Earland from the chalk flints of' England, 
and still further serves to correlate this formation. There are 
numerous other species which are identical with species found 
in the Cretaceous of Europe, but these few will serve the pur- 
poses of correlation. 
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GllNUS PSllUDOTllXTULARIA Rzehak, 1886 

PSllUDOTllXTULARIA VARIANS Rzehak 

Plate 2, figs. 4 a, b 

Peeiuiotextulas-ia oarians RZEHAK, Ann. k. k. Nathist. Hofmuseums, 
vol. 10 pt. 2, 1895, p. 217, pl. 7, figs. 1-3. 

Guembelina fruticosa EGGER, Abhandl. ken, bay. Akad. Wiss. Miinchen, 
Cl. II, vol. 21, 1899, p. 35, pl. 14, figs. 8, 9. 

Test large, in the early stages definitely textularian, alter- 
nating series of chambers on either side of an elongate axis af- 
ter which isolated chambers are formed near the periphery, 
subglobular in form, resulting in a spiral series about the mar- 
gin, the central area being somewhat depressed; sutures dis- 
tinct except in the early portion; wall of the textularian cham- 
bers longitudinally costate, later ones irregularly punctate. 

Length up to 1% mm.; breadth about 1 mm.; thickness from 
0.40-1 mm. 

This is a very variable species, in certain forms apparently 
the textularian series is held throughout the life history, and 
the test may become much compressed, in others the globular 
chambers are developed very early so that they make up most 
of the test, the end view may be circular or as in the figured 
specimen elliptical, often specimens which are nearly circular in 
transverse section in the early stages become more or less com- 
pressed in later growth. This is a very characteristic species 
of the Mendez, and is also found in Europe in the Upper Cre- 
taceous. It does not persist in the Tertiary, at least in America. 

Figured specimen (Cushman Coll. No. 5082) from shales near 
Coco, Hacienda El Limon, San Luis Potosi, Mexico. 

PSllUDOTllXTULARIA ACllRVULINOIDllS (llgger) 

Plate 2, fig. _5 

Guernbelina acei·viilinoides EGGER, Abhandl. kon, bay. Akad. Wiss. 
Miinchen, Cl. II, vol. 21, 1899, p. 36, pl. 14, figs. 17, 18, 20-22. 

Pseudotextularia lwervulinoides CUSHMAN, J ourn. Wash. A cad. Sci., 
vol. 15, No. 6, 1925, p. 134. 

This species differs from Pseudotexiularia varians Rzehak in 
the very greatly reduced textularian development, the isolated, 
globular chambers developing very early and forming a very 
much compressed test, which is several times as broad as thick, 
and in full grown specimens the breadth is greater than the 
length. 

Length up to 0.75 mm.; breadth up to 0.90 mm. 
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This species originally described by Egger from the Upper 
Cretaceous of the Bavarian Alps is characteristic of the Mendez 
shale, and also of certain portions of the Taylor Marl of Texas. 

Figured specimen (Cushman Coll. No. 5075) from near 
Guerrero, San Luis Potosi, Mexico. 

GENUS ELLIPSOPLEUROSTOMELLA Silvestri, 1903 
ELLIPSOPLEUROSTOMELLA PLEUROSTOMELLOIDES (Heron-Allen and 

Earland) 

Plate 2, fig. 6 

Ellipsoidellli pleurosto-melloides HEHON-ALLEN and EAHLAND, Journ. 
Roy. Mier. Soc., 1910, p. 415, pl. 10, figs. 1-11; 1911, p. 317. 

Test elongate, slightly tapering; chambers biserial, inflated, 
circular in transverse section; sutures slightly depressed, dis- 
tinct; wall smooth; aperture terminal with an overhanging 
hoodlike projection, the aperture itself elongate. 

Length 0.65 mm.; breadth 0.15 mm. 
Figured specimen (Cushman Coll. No. 5087) from Tamuin 

River, S. E. of Guerrero, San Luis Potosi, Mexico. 
This species, which occurs at a number of localities in the 

Mendez, seems to be identical with a species described from the 
Chalk of England. 

GENUS PLEUROSTOMELLA Reuss, 1860 
PLEUROSTOMELLA TORTA Cushman, n. sp. 

Plate 2, fig. 7 

Test large, subcylindrical, composed of few chambers, sides 
nearly parallel, slightly lo bate, circular in transverse section; 
chambers biserial throughout, the axis of the early portion 
somewhat twisted; sutures distinct, limbate, slightly depressed; 
wall smooth; aperture elliptical with a slight lip and a platelike 
tooth with a central indentation. 

Maximum length 2.10 mm.; maximum breadth 0.65 mm. 
Holotype (Cushman Coll. No. 5102) from east of Pujal, San 

Luis Potosi, Mexico. 
This is one of the largest species of the genus, and is char- 

acterized by the distinctly limbate sutures, and in many of the 
specimens by the peculiar twisted axis of the early portion. 
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GENUS BOLIVINA d'Orbigny, 1839 

BOLIVINA INCRASSATA Reuss 

Plate 2·, figs. l a, b 

Bolivina incraesaia REUSS, Haidinger's Nat. Abh. 4, pt. l, 1851, p. 45, 
pl. 4, fig. 13. 

Test stout, about 21/2 to 3 times as long as broad; chambers 
fairly numerous, distinct, only slightly inflated; sutures distinct, 
oblique, slightly depressed; periphery rounded, whole test gent- 
ly tapering, greatest width toward the apcrtural end; wall thick, 
smooth, finely punctate; aperture elongate oval with a very 
slight lip. 

Length up to 1.25 mm.; breadth up to 0.45 mm.; thickness 
0.30 mm. 

Figured specimen (Cushman Coll. No. 5069) from near Coco, 
Hacienda El Limon, San Luis Potosi, Mexico. 

Reuss originally described this species from the Upper Cre- 
taceous of Europe where it is recorded by many authors. 

BOLIVINA INCRASSAT:A. Reuss, var. LIMONENSIS Cushman, n. var. 

Plate 2, fig. 2 

Test differing from the typical in the much longer, more slen- 
der form. 

Length up to 1.65 mm.; breadth 0.30 mm.; thickness 0.20 mm. 
Holotype (Cushman Coll. No. 5068) from near Guerrero, San 

Luis Potosi, Mexico. 
At first it was thought that this might be the microspheric 

form of Bolivina incrassata, but both forms have been found of 
that species developing the same adult test. The general ap- 
pearance, the surface, and the obliquity of the sutures of the 
variety are very close to the typical, but it is much longer and 
more slender, and can be distinguished at once from the typical 
form of this species. 

• 

BOLIVIN A RHOMBOID EA Cushman, n, sp, 

Plate 2, figs. 3 a, b 

Test rhomboid both in front and end views, in front view 
breadth only slightly less than the length, and the greatest 
width being an oblique line in almost all specimens, periphery 
subacute, the apertural end somewhat rounded, initial portion 
much compressed, rather rapidly increasing in thickness toward 
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the apertural end; chambers obscured by the surface orna- 
mentation which consists of two nearly parallel median costae, 
from which oblique costae branch toward the periphery, these 
again may be connected by short, transverse costae, all ending 
at the periphery in a raised, smooth surface; aperture elongate, 
slightly oblique with a trace of a raised lip. 

Length 0.50 mm.; breadth 0.40 mm.: thickness 0.20 mm. 
Ho lo type (Cushman Coll. No. 5039) from 5 kilometets S. E. 

of Guerrero, on the Tamuin River, San Luis Potosi, Mexico. 
This is a very distinctly ornamented species, reminding one 

very slightly of Boliuina draco Marsson, which is recorded from 
the Upper Cretaceous of Europe. This is, however, very dis- ' 
tinct in its ornamentation. 

GENUS GUEMBELINA Egger, 1899 
GUEMBELINA EXCOLATA Cushman, n, sp, 

Plate 2, fig. 9 

Test small, much compressed, broadest near the apertural 
end, initial end pointed, early portion with the chambers ar- 
ranged as in VirguJina, later chambers biserial; chambers fairly 
distinct, slightly inflated, increasing in height as added; sutures 
slightly depressed; wall ornamented with curved, slightly 
oblique, longitudinal costac, those of separate chambers usually 
distinct from those of adjacent chambers except in the early 
portion where the costae may cover more than one chamber; 
aperture elongate oval. 

Length 0.45 mm.; breadth 0.30 mm.; thickness 0.18 mm. 
Ho lo type (Cushman Coll. No. 5071) from the east bank of the 

Tamuin River, 5 kilometers southeast of Guerrero, San Luis 
Potosi, Mexico. 

This curiously ornamented species of very small size is never- 
theless distinct and ofter occurs in considerable numbers. It is 
allied with some of the species described from Europe from the 
Upper Cretaceous, but seems to be distinct from any of these. 

GENUS NODOSARIA Lamarck, 1812 
NODOSARIA OBSCURA Reuss 

Plate 2, fig. 8 

Nodosccria obecuro. REUSS, Verstein. Bohm. Krcido, 1845-46, pt. 1, p. 
26, pl. 13, figs. 7-~). 

Test fusiform, circular in transverse section, composed of 
comparatively few chambers ornamented with 10-12 prominent 
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longitudinal costae; sutures between the chambers visible be- 
tween the costae; apertural end somewhat projecting. 

Length 0.75 mm. 
Figured specimen (Cushman Coll. No. 5073) from the south 

side of Rancho Nuevo, S. W. of Guerrero, San Luis Potosi, Mex- 
ico. 

The smallest specimens of this species very much resemble 
costate forms of Lagena, but in the larger ones the sutures be- 
come more prominent. The species is known from numerous 
records from the Upper Cretaceous of Europe. 

GENUS FRONDICULAB.IA Defrance., 1824 
F:RONDICULARIA A:RCHIACIAN A d'OrbJ.irny 

Plate 3, fig. 4 
Frondicularia archiaciana o'ORBIGNY, Mem, Soc. Geol. France, vol. 4, 

1840, p. 20, pl. 1, figs. 34-36. 

Test elongate, sides nearly parallel and truncate, the broader 
faces nearly parallel, much flattened, composed of few cham- 
bers well marked by the raised, limbate sutures which may have 
between them and on the first-formed chamber additional sec- 
ondary costae, initial end pointed. 

Length 1.25 mm.; breadth 0.35 mm. 
Figured specimen (Cushman Coll. No. 5105) from near 

Huiches, Hacienda El Limon, San Luis Potosi, Mexico. 
D'Orbigny originally described this species from the Upper 

Cretaceous of France, and it has occurred from the records 
rather widely in this formation in Europe. The original of the 
species had the area between the raised sutures smooth, but 
nearly all of the specimens from the Mexican material have the 
early chamber particularly, with definite ~ostae. 

F:R.ONDICULAB.IA BAUDOUINIANA (d'Orbigny) 

Plate 3, fig, 5 

Frondicularia ba.udowiniana n'ORBIGNY, Mem. Soc. Geol, France, ser. 1, 
vol. 4, 1860, p. 24, pl. 2, figs. 8-11. 

Test flattened, oval, initial end broadly rounded, apertural 
end somewhat pointed, composed of few chambers, the early 
ones coiled; sutures limbate, raised above the general surface 
as sharp costae; wall between smooth. 

· Length 0.85 mm.: breadth 0.45 mm.; thickness 0.23 mm. 
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Figured specimen (Cushman Coll. No. 5116) from near Las 
Palmas, Hacienda El Limon, San Luis Potosi, Mexico. 

This is the form that has been referred by numerous writers 
to this species of dOrbigny, which was described from the 
Upper Cretaceous of France. It is recorded from the Cretaceous 
of Central Europe and of England. 

GENUS TRUNCATULINA d'Orbigny, 1826 
TRUNCATULINA SPINEA Cushman, n. sp. 

Pia te 2, figs. 10 a,-c 

Test small, planoconvex, the dorsal side flat or often slightly 
concave, ventral side very strongly convex, periphery acute, 
marked by a series of spines, one for each chamber, either sim- 
ple or with secondary small spinose projections at the base, 
about 7 chambers in the last-formed coil, indistinct; sutures in- 
distinct except on the ventral side where they may be slightly 
depressed; aperture ventral, elongate. 

Diameter 0.35 mm.; thickness 0.18 mm. 
Holotype (Cushman Coll. No. 5083) from shale on the 

Guerrero-Taninul Road, San Luis Potosi, Mexico. 
This is a very small species but is very distinct in its char- 

acters, and has a wide distribution in the Mexican Mendez 
shales, although the vertical distribution seems. not to be great. 

TRUNCATULINA EXCOLATA Cushman, n. ep. 

Plate 3, figs. 2 a, b 

Test planoconvex, dorsal side flattened, vertical side broadly 
convex, periphery angled, dorsal. side curiously ornamented with 
irregular costae along the suture lines but variously twisted, the 
intermediate area often roughened, the ventral side smooth, 9 
or 10 chambers in the last-formed coil; sutures on the ventral 
side indistinct; aperture elongate at the base of the last-formed 
chamber on the' ventral side. 

Diameter 0.50 mm.; thickness 0.25 mm. 
Holotype (Cushman Coll. No. 5104) from shale along the rail- 

road near Coco, Hacienda El Limon, San Luis Potosi, Mexico. 
This is a curiously ornamented species and like Truncatulina 

spinea Cushman has a wide geographic range, but comparative- 
ly short vertical range. It seems to show very little variation 
in the material examined although specimens were numerous. · 
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GENUS PULVINULINA Parker and Jones, 1862 
PULVINULINA ARCA Cus!hman, n, sp. 

Plate 3, figs. 1 a-c 

Test biconvex, the periphery truncate, about 7 chambers in 
the last-formed coil; chambers very distinct; sutures both on 
the dorsal and ventral sides limbate, on the dorsal side curved, 
raised above the general surface in a distinctly beaded orna- 
mentation, fusing with the raised periphery, the early sutures 
often more beaded than later ones, on the ventral side the cham- 
bers of the last-formed coil do not extend in to the center, 
leaving a distinct umbilical area; aperture elongate on the ven- 
tral side at the base of the last-formed chamber. 

Diameter usually less than 1 mm. 
Holotype (Cushman Coll. No. 5078) from near Huiches, 

Hacienda El Limon, San Luis Potosi, Mexico. 
This is the most abundant of all the species of the so-called 

Papagallos series in the Upper Cretaceous of the Tampico 
region. It has a very broad distribution both geographically 
and vertically, in the Upper Cretaceous series. Through its 
wide vertical distribution, it shows several varietal forms, some 
of which may be more easily distinguished than others. In 
one of these the entire test becomes much flattened and the trun- 
cate character of the periphery is much more marked than in 
the typical form. In another the periphery is developed into 
distinct angles. Of the various varieties Pulvinul'ina area 
Cushman, n. sp., var contuse. Cushman, n. var. is perhaps the 
most distinctive. 

PULVINULINA ARCA Cuslunan, n. sp., var. CONTUSA Cushman, n. var. 

Variety differing from the typical in the greater size, much 
greater elevation of the spire on the dorsal side, and particularly 
striking the concave appearance of the chambers on the dorsal 
side, those of one coil coming in line with preceding ones so that 
the entire test develops something of a pyramidal form. 

Holotype (Cushman Coll. No. 5079) from near Coco, 
Hacienda El Limon, San Luis Potosi, Mexico. 

This variety has much the appearance of a conical, soft hat, 
in which there are made dents running from the apex to the 
border. This variety is often very abundant in certain horizons 
replacing to a large measure the typical form. 
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GENUS CORNUSPIRA Schultze, 1854 
CORNUSPIRA CRETACEA Reuss 

Plate 3, fig. 3 

Cornuspira cretacea REUSS, Sitz. Akad. Wiss. Wien, vol. 40, 1860, p. 
177, pl. 1, figs. 1 a, b. 

There are specimens which occur in the Mendez shales, which 
agree very closely with the figure and description of this species 
as described and figured by Reuss from the Upper Cretaceous 
of Europe. Specimens are very apt to be somewhat contorted 
possibly due to conditions of preservation. 

EXPLANATION OF PLATE 2 

FIGS. 1 a, b. Bolivina inci·assata Reuss. X 45. 
a, front view; b, apertural view. 

FIG. 2. Bolivina imcraseain. Reuss, var. l'i-monensis Cushman, n. var. x 45. 
FIGS. 3 a, b . Bolivina rhomboidea Cushman, n. sp. X 45. 

ri, front view; b, apertural view. 
FIGS. 4 a, b. Pseudotextularia varians Rzehak. X 50. 

a, front view; b, end view. 
Pseudotetctularia acervulinoidee (Egger). X 50. 
Eliipsopleuroetom.elui pleurostomello·ides Heron-Allen and 

Earland. X 50. 
Pleurosiomella torta Cushman, n. sp. X 35. 
Nodoearia obscura Reuss. · X 45. 

Guembelina excolata Cushman, n. sp. X 65. 
ar-c. Truncatulina spinea Cushman, n. sp, X 100. 

a, ventral view; b, dorsal view; c, side view. 

FIG. 5. 
FIG. 6. 

FIG. 7. 
FIG. 8. 
FIG. 9. 
FIGS. 10 

EXPLANATION OF PLATE 3 

FIGS. 1 <Jr-C. 

FIGS. 2 a, b, 

FIG. 3. 
FIG. 4. 
FIG. 5. 
FIGS. 6 ar-c. 

Pulvinulina area Cushman, n. sp. X 65. 
a, dorsal view; b, ventral view ; c, peripheral view. 
Truncatulina excolata Cushman, n. sp. X 65. 
a, dorsal view; b, peripheral view. 

Cornuspir« cretacea Reuss. X 50. 
Frondicularui archiaciana d'Orbigny. X 45. 
Frondicularia bciuiouinian« d'Orbigny. X 65. 
Lamarckina rugulosa Plummer, MS. X 65. 
a, dorsal view; b, peripheral view; e, ventral view. 
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