B U L L E T I N O F T H E G E O L O G I C A L SOCIETY O F A M E R I C A
V O L . 4 9 , P P . 5 3 9 - 6 0 2 , 15 P L S . . 4 F I G S .

A P R I L 1,

1938

A M M O N I T E S OF T H E T A R A I S E S F O R M A T I O N OF
NORTHERN MEXICO
BY

RALPH

W .

IMLAY

CONTENTS
Page

Introduction
Acknowledgments
Stratigraphy and distribution
Paleogeographic relationships
Fossils
Localities
Sierra de Parras
Sierra de Jimulco
Sierra del Chivo
State of preservation
Environment
Biological analysis
Correlation
Lower member of the Taraises formation
Upper member of the Taraises formation
Systematic descriptions
Works to which reference is made

540
540
541
544
546
546
546
547
547
547
547
548
550
550
551
553
586

ILLUSTRATIONS
Figure

Page

1.
2.
3.
4.

541
543
555
563

Neocomian paleogeography of Mexico
Stratigraphic sections of the Taraises formation
Whorl sections of ammonites
Suture lines of ammonites

Plate

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the
Ammonites of the

Facing page

Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises
Taraises

formation
formation
formation
formation
formation
formation
formation
formation
formation
formation
formation
formation
formation
formation
formation

of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern
of northern

Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico

588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
(539)

540

R.

W.

IMLAY—AMMONITES

OF

THE

TARAISES

FORMATION

INTRODUCTION
Neocomian faunas were first recognized in Mexico by Carlos Burckhardt (1906, p. 183-191; 1912, p. 172-195, pi. 41-46) at the beginning of
the present century and were briefly described in two monographs deal
ing principally with Jurassic faunas. The most important contribution
to the systematic paleontology of Neocomian faunas of Mexico was made
by Emil Bose (1923a, p. 19-29, 69-118), who recognized several subdi
visions of the Neocomian. In subsequent papers (1923b, p. 209-211, 331;
Bose and Cavins, 1927, p. 17-19, 57-58, 81) he discussed the stratigraphy
and distribution of the Neocomian strata. A summary of all work done
on the Neocomian of Mexico is included by Burckhardt (1930) in his
last monumental work.
In studying the geology of the Sierra de Parras of southern Coahuila
in 1934 and 1935, the writer recognized the Taraises formation as a dis
tinct limestone formation lying between clastic beds of Upper Jurassic
and upper Neocomian age. Its lithologic characteristics and the omni
present ammonite Olcostephanus made it the key formation in unravel
ing the stratigraphy of Lower Cretaceous and Upper Jurassic strata of
the Sierra de Parras. Because of the position of the Taraises formation
at the base of the Cretaceous section and because of its large and widely
distributed fauna, an intensive study of the fauna is essential to a knowl
edge of the Mesozoic stratigraphy of Mexico. Preliminary to the labora
tory study of the fauna, the writer visited several type localities of Bose
and Burckhardt in northern Mexico, re-measured their sections, and made
collections of type material described by them. As a result the writer was
able to recognize the stratigraphic divisions of the Taraises formation
over a large area, to add information to some of the described sections,
to recognize the formation in areas where it is poorly exposed, and to
correlate his work with that of Bose and Burckhardt. This paper shows
that the Taraises formation maintains a remarkably similar lithology
over a wide area in Mexico, that it contains a large and distinct fauna,
and that, in areas where Jurassic and Cretaceous rocks are exposed, its
determination is essential to unraveling the stratigraphy and structure.
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FIGURE

1.—Neocomian paleogeography of Mexico

STRATIGRAPHY AND DISTRIBUTION
The Taraises formation is a limestone and marl facies with a large
cephalopod fauna of Neocomian (Berriasian to Lower Hauterivian) age.
Its northern boundary (Fig. 1) may be defined roughly by a line passing
a short distance southeast of San Pedro del Gallo, Durango, and thence
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eastward just north of the Sierras de Jimulco and Parras, Coahuila. The
eastern boundary extends southward from the region of Monterrey at
least as far as southern Nuevo Leon. Its western and southern bounda
ries are unknown. The formation may extend far to the south, as Burck-
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2.—Stratigraphic sections oj the Taraises formation

hardt (1930, p. 162) records a similar facies with cephalopods near the
city of Oaxaca in southern Mexico. It seems likely that the formation
will be found to be co-extensive with the open-water deposits of the lower
Neocomian sea and to extend far to the northwest and south of its known
outcrops. Along its eastern and northern boundaries the Taraises forma
tion merges into a much thicker faeies of interbedded calcareous and
clastic sediments, which contains, principally, bivalves with some cephalo
pods, and which was deposited in a rather narrow zone around the land
masses of Lower Neocomian time.
The Taraises formation of northern Mexico comprises two members
(Fig. 2) which are distinct lithologically and faunally over a large area.
The contact between the two members, however, is gradational through
a transitional zone a few feet thick in the Sierra de Parras and through
a larger interval farther south. The deposits of northern Zacatecas were
formed at considerable distance from shore but differ only slightly from
the nearer-shore deposits of the Sierra de Parras, Coahuila, and of the
Sierra Madre Oriental south of Monterrey, Nuevo Leon, in being some-
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what thicker bedded and less marly. The thickness, lithologic divisions,
and stratigraphic relations of the Taraises formation are shown on
Table 1.
The lower member consists of compact, brittle, dark- to medium-gray
limestones which are thick- to thin-bedded. M a n y of the beds are sepa
rated by marly partings. They weather medium- to light-gray, in places
are tinged with yellow, and are more resistant to erosion than are the
overlying limestones. A few pyrite concretions occur in some places. The
contact with underlying Jurassic rocks is sharp at all localities observed
by the writer but probably is unconformable only near the old land
masses, such as those in the northern part of the Sierra de Parras and
in certain localities in the Sierra Madre Oriental (Bbse, 1923b, p. 130131, 196-209) southeast of Saltillo and near Miquihuana, Tamaulipas.
The upper member of the Taraises formation consists of thin- to me
dium-bedded limestones and marls. The latter weather characteristically
into nodular and splintery fragments. Most fresh surfaces are darkgray, but some are medium- to light-gray. The weathered surfaces are
light-gray, light yellowish gray, and cream-colored. The yellowish tints
are most common in the nearer-shore deposits, such as those in the Sierra
Jimulco, northern part of the Sierra de Parras, and in the region of San
Pedro del Gallo, Durango. In the western part of the Sierra de Parras
the highest strata of the formation contain a few thin beds of fine-grained
yellow sandstone which is similar to the sandstones in the overlying Las
Vigas formation and indicates interfingering of the neritic (Las Vigas)
facies with the bathyal (Taraises) facies.
The Taraises formation is overlain by sandstones and shales (Las
Vigas formation) in the western part of the Sierra de Parras and in the
Sierra de Jimulco. A t San Pedro del Gallo the overlying beds consist of
interbedded limestones, marl, and shale which weather to form topo
graphic depressions. In the Sierra del Chivo near Symon, the Taraises
formation is overlain by about 295 feet of thick- to thin-bedded lime
stones alternating with marls which are probably equivalent to the Las
Vigas formation but represent a different facies. In the middle part of
the Sierra de Parras and in areas to the south and east, the Taraises for
mation, where observed, is overlain by compact, gray, thick- to thinbedded limestone (Cupido limestone), which locally contains minor
amounts of marl and shale.
PALEOGEOGRAPHIC RELATIONSHIPS
Burckhardt (1930, p. 164) has pointed out that at the beginning of
the Neocomian the sea occupying the Mexican geosyncline transgressed
the bordering lands in many places. Toward the north, in Coahuila
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(southeast of Cuatro Cienegas) and Chihuahua (Conchos Valley), Neo
comian marine sediments were deposited on arkosic sediments of Upper
Jurassic age. Toward the east, along the Sierra Madre Oriental (Miquihuana region), the lower Neocomian sea overlapped a land area that
showed exposures of red beds or other old rocks. During the Neocomian
the sea deepened in central and eastern Mexico, as indicated by the depo
sition of rather pure limestone in the east and, according to Burckhardt,
receded at about the same time from the land aiea on the north, as indi
cated by the southward spread of clastic sediments from the north.
The picture as described by Burckhardt seems to be essentially correct.
The marine deposits of Berriasian and Valanginian time were formed in
a transgressive sea which spread northward around the Coahuila Penin
sula to Texas. The seas were fairly clear, as indicated by the character
istics of the gray limestone of the lower member of the Taraises forma
tion. Locally, a basal sandstone was formed, as in the western part of
the Sierra de Parras (Imlay, 1936, p. 1145, pi. 7) and in the Miquihuana region (Burckhardt, 1930, p. 156).
Burckhardt notes that the region of Miquihuana probably formed an
island during the Upper Jurassic. A similar, although smaller, land mass
(Bose and Cavins, 1927, p. 81) probably existed during lower Neocomian
time, as shown by the presence of minor amounts of clastic sediment in
the lower Neocomian section of the Miquihuana and the San Lazaro re
gions, about 16 miles to the northwest, as well as in the Galeana region
(Bose and Cavins, 1927, p. 5 7 ) , about 90 miles to the north. However,
a short distance to the east of these areas are marine sediments of earliest
Cretaceous age, as Burckhardt (1930, p. 95) has recorded fossils of Ber
riasian age from Chocoy well no. 2 near Tampico, and Hegwein (Burck
hardt, 1930, p. 266; Kellum, 1937, p. 84) found a specimen of Octagoniceras, also indicating Berriasian age, in the Sierra San Carlos of Tamaulipas.
1

Near the beginning of the Hauterivian, climatic or perhaps physio
graphic changes on the land mass to the north caused large quantities
of coarse sediments to be deposited in the seas to the south. Muds bear
ing much iron oxide were carried far from shore and formed yellow
limy and ferruginous sediments at the top of the Taraises formation,
which contrast markedly with the compact gray limestones of the lower
member of the formation.
Coarse clastic sediments of upper Neocomian age, indicating the prox
imity of the shore line, have been found at Torcer, Texas, in the Conchos
Valley of Chihuahua, near Cuatro Ciengas in central Coahuila. Similar
sediments of Neocomian age may exist in northern Coahuila. It is re1
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ported that the Ohio-Mexican Oil Company's Zambrano well No. 1 ,
about 4 5 miles northwest of Del Rio, Texas, on the northwest continua
tion of the Chittem anticline, started at the top of the Georgetown-Ed
wards limestone and, at 3 2 0 0 feet, entered arkose which it penetrated for
more than 1 3 0 0 feet (Adkins, 1 9 3 2 , p. 2 9 2 ) . These localities are close to
the margin of the Coahuila Peninsula (Kellum, Imlay, and Kane, 1 9 3 6 ,
p. 9 7 8 - 9 8 0 ) .

FOSSILS
LOCALITIES

Sierra de Parras.—The position of the fossil localities in the Sierra de
Parras are indicated in published papers (Imlay, 1 9 3 6 , fig. 3 ; 1 9 3 7 , fig.
3 ) . A more detailed description will be given of these and other localities
mentioned in this paper.
L o c a l i t y 8 (described by Imlay, 1 9 3 6 , p. 1 1 1 2 ) is on the west side of
Canon de Las Vacas, about 4 miles southeast of Rancho La Pefia.
L o c a l i t y 1 0 : Exposures of the upper member near head of Canon Parritas.
L o c a l i t y 1 2 : A t head of Canon Taraises, on hill immediately west of
the dwellings of Rancho Taraises (Imlay, 1 9 3 6 , p. 1 1 1 1 ) .
L o c a l i t y 1 4 : Near base of north slope of Sierra de Taraises, about 2 ^ 2
miles east-southeast of Rancho La Pefia. Collections were made from
lower part of upper member.
L o c a l i t y 1 8 : Lower part of south slope of Sierra de la Gloria (Imlay,
1 9 3 7 , p. 6 0 5 ) about IV2 miles southeast of Rancho San Marcos. Pyritic
fossils were collected from the lower part of the upper member.
L o c a l i t y 2 0 : North slope of Sierra de San Angel, about 3 0 0 feet from
crest of ridge, on trail from Rancho Victoria to Rancho Santa Anita.
Fossils were collected from the middle and the upper beds of the upper
member of the Taraises formation.
L o c a l i t y 4 2 : About 2 % miles south of Rancho Notillas, on trail on
south slope of Sierra Garambullo. Fossils found near top of upper mem
ber.
L o c a l i t y 4 4 is in Canon del Organo, about a quarter of a mile west of
road to Rancho La Casita. Fossils collected about 1 0 0 feet from top of
upper member.
L o c a l i t y 5 0 is at the big spring, one mile northwest of Rancho La
Casita. Fossils collected from lower part of the upper member.
L o c a l i t y 5 2 is a quarter of a mile west of Canon de la Casita and 1 2 0 0
feet northwest of a big spring. Fossils collected from basal beds of the
lower member.
L o c a l i t y 5 5 is in Canon del Organo, about 2 miles west of Canon de la
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Casita. Fossils collected from upper beds of lower member and from
upper member.
L o c a l i t y 56 is on the lower part of the north slope of Canon del Or
gano, about 2 miles west of Rancho La Casita. Fossils collected from
lower part of upper member.
L o c a l i t y 58 is on the east wall of Canon de La Casita, about half a
mile east-northeast of the northernmost houses. Fossils gathered from
lower part of the upper member.
Sierra de Jimulco.—Collections were made from the upper member of
the Taraises formation along the south side of Canon del Alamo S. 18° W .
of Puerto Santiago (for location, see Kellum (1932, fig. 5 ) .
A small collection was made from the upper member of the Taraises
formation, about a quarter of a mile from the east end of Canon de San
Pedro, a deep canyon extending from Las Boquillas eastward to the edge
of the mountains about one mile north of the mouth of Canon de la
Vibora.
1

Sierra del Chivo.—About 2 /2 miles east of Symon, Zacatecas, a spur
projects southward from the main range of hills and rises to a rather
prominent hill which is capped with the Taraises formation and on its
south flank exposes a fairly complete section of upper Jurassic shale and
limestone. Fossils were obtained from both the lower and the upper
members of the Taraises formation.
STATE OF PRESERVATION

The fossils of the Taraises formation are preserved principally as in
ternal molds of calcium carbonate and pyrite. Rarely is there any trace
of the original shell. Pyritized fossils are common in the lower part of
the upper member, but are more or less altered to limonite; few are well
preserved. Many pyritized specimens represent only the internal whorls
of larger specimens, and none shows the body chamber. They occur
commonly in the marly beds; whereas the calcareous fossils occur most
commonly in the thin-bedded limestones. The calcareous fossils have all
been somewhat distorted by earth movements. In contrast, the pyritized
fossils have not been distorted from their normal shape, but certain por
tions of the shell have been broken or mashed, as might have occurred
during burial. This suggests that pyritization occurred before the beds
were folded and that the pyritized specimens were sufficiently strong to
resist the stresses which distorted the calcareous specimens.
ENVIRONMENT

Ammonites constitute the dominant faunal element in the Taraises for
mation. A small assemblage of echinoids, brachiopods, pelecypods, and
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gastropods constitute less than one per cent of the entire fauna. The
predominance of ammonites probably signifies fairly clear seas and bot
tom conditions unfavorable for littoral organisms. The sea was probably
not very deep, as indicated by intercalations of shaly and marly beds,
and perhaps by the high degree of ornamentation exhibited by the ammo
nites (Burckhardt, 1930, p. 135). Pyrite concretions and pyritized fos
sils may indicate locally stagnant waters. The yellowish color of the
upper member, together with other criteria mentioned by Burckhardt
(1930, p. 165) suggests an arid climate on the land areas to the north.
BIOLOGICAL

ANALYSIS

In Table 2 are listed the 59 ammonite species described in this paper.
Six species are from the lower member of the Taraises formation; the
remainder are from the upper member.

These do not include species

previously described (Bose, 1923a, p. 69-102, pis. 1-6; Burckhardt, 1912,
p. 172-195, pis. 41-46) from the Taraises formation, unless information
of value has been added.

In addition to the species described, the Uni

versity of Michigan collections contain nearly half as many new species,
whose preservation is too poor to merit description.
The Olcostephanidae are represented by at least 4 and perhaps 6 gen
era, of which 3 are defined herein, and includes 28 described species.
Dichotomites is probably represented by one species in the upper member
and by several fragments from the upper part of the lower member. Ceratotuberculus Imlay, n. gen., probably belongs in this family.

Valangi-

nites is poorly represented from the lowest bed of the upper member and
from the lower member. Olcostephanus, Maderia

Imlay, n. gen., and

Mexicanoceras Imlay, n. gen., are well represented in species and in num
ber of specimens.
The Holcodiscidae include two species of Spitidiscits.

The suture line

of Saynoceras americanum Imlay, n. sp., indicates a position near this
family.
The Neocomitidae are represented by 8 genera and 23 species.
thodiscus and Distoloceras

Acan-

are best represented by individuals and spe

cies, but Leopoldia and Neocomites are fairly common.

Kilianella oc

curs rarely in the lower part of the upper member, but fragments are
rather common in the lower member.

Bochianites occurs in the lower

member but is much more abundant in the upper member, where some
beds consist principally of its remains.

Some neocomitids, probably

Acanthodiscus and Leopoldia, attain gigantic size, one internal mold hav
ing a maximum diameter of 2 feet.
The Berriasellidae are rather poorly represented in the lowest beds of
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the lower member at a few localities, although the underlying Jurassic
beds contain them in great profusion. The Desmoceratidae are repre
sented in the upper member by two specimens, of which one belongs
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to Neolissoceras and the other is too poorly preserved to determine. The
Hemihoplitidae are possibly represented by one specimen from the highest
beds of the upper member. The Phylloceratidae are represented by one
specimen.
CORRELATION

Lower member of the Taraises formation.—Fossils are scarce in the
lower member of the Taraises formation. In the more southern localities
studied (Sierra de la Caja, Sierra del Chivo, San Pedro del Gallo) it con
tains fossils which indicate both Berriasian and Valanginian ages. To the
north, in the Sierra de Parras, the presence of Olcostephanus in the lowest
beds suggests an age not older than the Valanginian. In the western part
of the Sierra de Parras a disconformity at the base of the Taraises forma
tion is suggested by the carbonaceous character of the underlying shales,
and farther east the disconformity is indicated by a Kimmeridgian fauna
in the upper part of the shales near the base of the Taraises limestones.
It seems that the sea occupying the Mexican geosyncline was somewhat
restricted at the end of the Jurassic but that, in the middle of the trough,
sedimentation continued into the Cretaceous. The early Cretaceous
transgression was probably rapid, as shown by a sharp change in the
character of the sediments, but, locally, beds of Berriasian age are missing.
At San Pedro del Gallo, fossils have been found in the lower member
only in the basal 120 feet of shaly to thin-bedded limestone. In the lower
most bed of this unit, which lies directly upon the Jurassic, Burckhardt
(1910, p. 322-324) found a faunule containing the genera Spiticeras,
Berriasella, Acanthodiscus, and Neocomites.
The presence of the firsttwo-mentioned genera shows a Berriasian age. The same limestone unit
outcrops over much of Cerro del Panteon immediately west of San Pedro
del Gallo. On this hill about 600 feet west of the graveyard the writer
collected some specimens which include Kilianella, Bochianitesf, and an
olcostephanid, probably Olcostephanus.
These forms suggest a Valan
ginian age.
On the Sierrita del Chivo near Symon, Zacatecas, Bose found the genus
Spiticeras in the upper part of the lower 130 feet of limestone at the base
of the Cretaceous section.

The writer collected specimens of Kilianella

(PI. 15, fig. 11), Valanginites (PI. 2, fig. 7 ) , and Berriasella (PI. 5, fig. 3)
from these same beds, which appear, therefore, to represent both the
Berriasian and the Valanginian.
In the Sierra de Parras, careful search at almost any locality where the
lower member is exposed will disclose some fragments of olcostephanids,
most of which probably belong to Olcostephanus. A t locality 55 in Canon
del Organo, some fossils obtained from the upper beds of the lower
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member include Kilianella and Dichotomites?.
From the basal bed at
locality 52 in Canon de la Casita were obtained fragments of Olcoste
phanus and Neocomitesf.
A t locality 8 in Canon de las Vacas, frag
mentary specimens, collected in the lower 100 feet, are referred to the
genera Dichotomites?,
Thurmannites, Acanthodiscus,
Olcostephanus?
(PI. 2, fig. 9 ) , and Hoplitides? (PI. 12, figs. 9, 10). About 140 feet from
the base was collected Olcostephanus coahuilensis Imlay, n. sp. These
fossils might indicate either a Valanginian or a lower Hauterivian age,
but certainly do not indicate a Berriasian age. As the fossil assemblage
of the overlying upper member of the Taraises formation indicates a
lower Hauterivian age, most of the lower member is certainly Valan
ginian. As the fossil evidence for the age of the lowermost beds in the
Sierra de Parras is not conclusive, the Berriasian may be represented at
some localities.
Upper member of the Taraises formation.—Fossils

are plentiful in the

upper member of the Taraises formation, especially in its lower part.
Most of the new species described in this paper are from the lower part
of the upper member and belong to the genera Olcostephanus,
ginites, Maderia

Imlay, n.gen., Mexicanoceras

Imlay, n.gen.,

tuberculus Imlay, n.gen., Spitidiscus, Saynoceras, Acanthodiscus,
loceras, Neocomites,
and Neolissoceras.

Leopoldia,

Thurmannites,

Bochianites,

and Leopoldia, have been found only in the

lower part of the upper member.
lower member.

Disto-

The three newly defined genera, and also Saynoceras,

Spitidiscus, Neolissoceras,
ites, Thurmannites,

Kilianella,

ValanCerato-

Kilianella,

Olcostephanus, Valanginites,
and Bochianites

Neocom

occur likewise in the

The upper part of the upper member is not as rich in

genera or species as the lower part but contains many fragments of Olcos
tephanus and Distoloceras.

In the highest beds at locality 20 were found

O. raricostatus Bose), O. n.sp. ind., Distoloceras cf. D. irregulare Imlay,
Bochianites sp., Thurmannites sp., and Hemihoplites? sp. O. raricostatus
is particularly common near the middle of the upper member.
The beds comprising the upper member of the Taraises formation were
considered by Bose and Burckhardt (1930, p. 126-129) to belong to the
Valanginian, although the discovery of Leopoldia? near Rancho Guaponal,
Nuevo Leon, led Burckhardt (1930, p. 142) to consider the possibility
of their age being Hauterivian.

Spath (1930, p. 5 9 ) , commenting on the

section in the Sierra del Chivo, near Symon, given by Bose (1923a,
p. 20-24, chart opposite p. 4 0 ) , suggested that the Hauterivian probably
began in the middle of the beds with "Astieria" astieriformis Bose. None
of the genera in the lower part of the upper member is known to be re-
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stricted to the lower Hauterivian, but, for reasons to be given hereinafter,
the writer believes these beds are definitely of lower Hauterivian age.
The genus Olcostephanus attains its maximum development in upper
most Valanginian and lowermost Hauterivian (Spath, 1924, p. 86). It is,
therefore, only of general value in determining the age of formations. A
much better horizon marker is Rogersites, which is closely related to
Olcostephanus and is characteristic of the upper Valanginian, according
to Spath (1924, p. 86, table 3 ) . In the San Lazaro region of southern
Nuevo Leon the Neocomian section contains Rogersites, richly repre
sented in individuals and species. If the horizon represented by Rogersites occurs in the richly fossiliferous upper member of the Taraises
formation of the sections discussed, it should have been easily recognized,
but no specimen of Rogersites has been found. On the other hand, the
horizon with Rogersites might easily be missed if occurring in the poorly
fossiliferous lower member of the Taraises formation. Another olcostephanid, Maderia Imlay, n.gen., which ranges throughout the lower part
of the upper member of the Taraises formation, is closely related to
Subastieria (Spath, 1921, p. 32) of the lower Hauterivian of Europe.
Among the neocomitids, evidence of a lower Hauterivian age is fur
nished by several genera. Acanthodiscus coahuilensis Imlay and A.
lamparensis Imlay, which range throughout the lower part of the upper
member, are somewhat similar to species from the lower Hauterivian
marls of Switzerland. A. coahuilensis resembles A. vaceki Neumayr and
Uhlig (1881, p. 165, pi. 56, fig. 2 ) . A. lamparensis resembles A. wallrathi
Baumberger (1906, p. 22, pi. 15, fig. 2 ) .
The genera Distoloceras and Leopoldia although represented in the
Valanginian are much more characteristic of the lower Hauterivian.
Distoloceras nodosum Imlay is similar to D. romeri (Neumayr and Uhlig)
(1881, p. 187, pi. 42, fig. 1; pi. 5 5 ; pi. 56, fig. 4 ) . The rather vigorous
ornamentation of Kilianella mayrdnensis Imlay is typical of the Kilianellas of the highest Valanginian and the lower Hauterivian (Sayn, 1907,
p. 6 1 ) . Also, specimens of Kilianella are rare in the upper member and
rather common in the lower member, which suggests a Hauterivian age
for the former.
The presence of Saynoceras in the lower part of the upper member
might suggest a Valanginian age, as the genus occurs typically at that
horizon in Europe, although Pervinquiere (1907, p. 114) included an
upper Albian species in the genus. However, the more complicated suture
line of S. americanum Imlay than of the recorded species (Fallot and
Termier, 1923, p. 39-43) from the Valanginian, suggests a younger age
for the former.
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SYSTEMATIC DESCRIPTIONS
Olcostephanus Neumayr 1875
Olcostephanus discoideus Imlay, n. sp.
(Plate 2, figure 5)
DESCRIPTION: Shell medium in size, discoidal; whorl section ovate, much higher
than wide; flanks somewhat flattened, venter narrowly rounded. Umbilicus narrow,
wall nearly vertical, shoulder abruptly rounded.
The umbilical wall bears about 20 narrow ribs which terminate on the umbilical
shoulder in low tubercles which are slightly elongated radially. From the tubercles
pass bundles of 3, rarely 2 or 4, ribs which are slightly flexuous but radially disposed.
On the anterior three-fourths of the outer whorl the posterior ribs of most bundles
bifurcate about one-third of the way up the flank. The rib bundles are separated by
one or two intercalary ribs, which begin slightly above the zone of the tubercles.
The interspaces are much wider than the ribs. The suture is unknown. Diameter of
umbilicus about 24 mm. at about 90 mm. diameter for shell.
R E M A R K S : The holotype has been considerably compressed. Its general form is
similar to 0. compressiusculus Imlay, n. sp., but the ribbing is different. 0. raricostatus (Bose) (1923a, p. 85) at a comparable size has coarser ribbing and a stouter
form.
TYPE: Holotype (U. M. 17890), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, upper member. Locality 8, lower part of unit 1,
Sierra de Parras, Coahuila, Mexico.

Olcostephanus coahuilensis Imlay, n. sp.
(Plate 1, figures 1-3)

Shell large, stout; whorl subovate in section, height and thickness
about equal except near aperture, where the height is slightly greater, embracing
preceding whorl to umbilical tubercles; flanks gently convex, becoming somewhat
flattened near the aperture; venter broadly rounded. Aperture marked by a fairly
deep constriction and dorsal lappets. Umbilicus deep and narrow, wall steep, shoulder
rather abruptly rounded.
The umbilical wall bears about 22 fairly prominent, backwardly inclined ribs which
begin near the line of involution and rise on the umbilical shoulder into spine-like
tubercles which are slightly elongated radially. From the tubercles radiate bundles
of four or five nearly straight, narrow ribs. In some bundles the posterior rib
bifurcates low on the flank. Between the rib bundles are intercalated one or two
ribs which begin a little above the zone of the tubercles. On the venter of the body
whorl are about 118 ribs. The interspaces are wide, shallow, and rounded. The
suture line is unknown.
Greatest diameter of holotype 118 mm.; width of umbilicus 31 mm.; height of body
whorl 47 mm.; thickness of body whorl 45 mm.
REMARKS:
Olcostephanus coahuilensis is readily distinguished from "Astieria"
guebhardi Kilian (1902, p. 866, pi. 57, fig. 2a-b) by its higher whorl section, from 0 .
raricostatus (Bose) (1923, p. 85) by its greater number of tubercles and ribs, and from
O. Astierijormis (Bose) (1923, p. 72) by its greater number of tubercles and stronger
umbilical ribs. O. symonensis (Bose) (1923, p. 80) has a higher whorl section and
fewer tubercles.
DESCRIPTION:
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TYPE: Holotype (U. M. 16994), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower member.
Holotype collected about 100
feet below top of lower member at locality 8, Sierra de Parras, Coahuila, Mexico.
Olcostephanus colorinensis Imlay, n. sp.
(Plate 2, figures 4, 6, 11, 12)

This species is represented by six internal molds. Shell medium in
size, discoidal; outer whorl embracing preceding whorl about one half; whorl section
much higher than wide; flanks evenly convex, venter more narrowly rounded;
greatest thickness a little below the middle of the flanks. Umbilicus fairly wide and
shallow, umbilical walls steeply inclined, shoulder gently rounded.
The umbilical wall bears about 40 prominent, acute, radially disposed ribs which
start from the line of involution and terminate in tiny tubercles on the umbilical
shoulder. Prominent flank ribs curve upward in pairs, or rarely singly, from the
tubercles, incline forward on the flanks, and then recurve slightly to cross the venter
transversely. The anterior rib of each pair is arched forward at its base, and in some
pairs gives rise to a more or less loosely connected branch rib about 1 or 2 millimeters
above the zone of the tubercles. Rarely, branch ribs extend upward from the
posterior side of rib pairs. A few of the rib bundles are separated by intercalary ribs
which begin low on the flanks. The interspaces are much wider than the ribs. The
suture line is unknown.
R E M A R K S : Olcostephanus colorinensis is readily distinguished by its elevated flank
ribs branching in pairs, its numerous sharp umbilical ribs, its tiny acute umbilical
tubercles, and its wide umbilicus.
TYPE: Holotype (U. M. 17899), paratypes (U. M. 16459, 17907), Museum of Paleon
tology, University of Michigan.
OCCURRENCE: Taraises formation, middle part of upper member. Holotype from
locality 8, lower part of unit 1. Paratypes from localities 14 and 8, Sierra de Parras,
Coahuila, Mexico.
DESCRIPTION:

Olcostephanus quadriradiatus Imlay, n. sp.
(Plate 5, figures 1, 2 ; text figure 3 )

This species is represented by one slightly compressed specimen.
Shell moderately large; whorl ovate in section, much higher than wide at anterior
end of last whorl but probably no higher than wide at posterior part, embraces pre
ceding whorl to the umbilical tubercles. Umbilicus moderately narrow, wall vertical
at base and steeply inclined above, shoulder evenly rounded.
Twenty-three radially disposed, umbilical ribs begin near the line of involution,
become prominent on the upper part of the wall, and terminate on the umbilical
shoulder in prominent, radially elongate tubercles. From the tubercles pass bundles
of three to five, straight, acute ribs which incline slightly forward on the flanks.
Between most bundles are one or two intercalary ribs which begin slightly above the
zone of the tubercles. The interspaces are wide. The suture line is unknown.
Greatest diameter of holotype 105 mm.; width of umbilicus 31 mm.; height of last
whorl near anterior end 43 mm.; thickness of last whorl near anterior end 36 mm.
REMARKS : Olcostephanus quadriradiatus may be distinguished from O. coahuilensis
Imlay n. sp., by its less robust form, its stronger umbilical ribs, its more gently
rounded umbilical shoulder, and the forward inclination of its flank ribs. O. asterianus (d'Orbigny) (1840-1841, p. 115, pi. 28, fig. 1, 2) has fewer tubercles and averages
more ribs per bundle, but the resemblances are marked.
DESCRIPTION:
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( 1 ) Thurmanniteal
sp. ( U . M .
magnificua I m l a y ( U . M . 17989);
costatua I m l a y ( U . M . 16969);
thodiacua lamparensia I m l a y ( U .
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3.—Whorl sections oj ammonites

18003); ( 2 ) Leopoldia bakeri I m l a y ( U . M . 16413);
( 4 ) Neocomites
kellumi I m l a y ( U . M . 17880); ( 5 )
( 6 ) Olcoatephanua
quadriradiatus
Imlay ( U . M .
M . 17834); ( 8 ) Acanthodiscus
grossiornatus I m l a y

( 3 ) Acanthodiacua
Hoplitideat
multi17889); ( 7 ) Acan
( U . M . 17975).
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TYPE: Holotype (U. M . 17889), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, middle part of upper member. Locality 8, lower
part of unit 1, Sierra de Parras, Coahuila, Mexico.
Olcostephanus raricostatus (Bose)
Astieria raricostata BOSE, Inst. Geol. Mex., Bol., num. 42, p. 85, pi. 3, figs. 10-11,
pi. 4, fig. 1.
REMARKS: In the Sierra de Parras, this species is abundant in the middle part of
the upper member of the Taraises formation, where it is associated with 0. symonensis
(Bose) and 0. astieriformis (Bose). Unlike these associated species, small fragments
of the outer whorl can easily be recognized by their widely spaced ribs.
1923.

Olcostephanus symonensis (Bose)
(Plate 6, figure 15)

Astieria symonensis BOSE, Inst. Geol. Mex., Bol., num. 42, p. 80, pi. 2, fig. 7-9.
The specimen figured shows many characteristics of the species better
than the holotype—i.e., the pronounced umbilical tubercles, the numerous flank ribs
in bundles of 5 and 6, the 16 or 17 backwardly inclined umbilical ribs, the moderately
wide and shallow umbilicus, and the high whorl section.
TYPE: Hypotype (U. M. 18073), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, upper member. Holotype from lower part of
upper member on the Sierra de Symon (Chivo), Zacatecas. Hypotype (18073) from
locality 8, unit 2, Sierra de Parras, Coahuila, Mexico. In the Sierra de Pan-as the
species occurs abundantly in the middle beds of the upper member.
1923.

REMARKS:

Olcostephanus? sp.
(Plate 2, figure 9)

: One badly deformed specimen (U. M. 16972) has a distinctive orna
mentation that merits description.
Shell fairly small; whorl probably subovate in section and wider than high, strongly
embracing; flanks and venter evenly convex. Umbilicus narrow, wall very steep,
shoulder abruptly rounded.
Upper part of umbilical wall marked by 22 low, acute ribs which terminate on the
umbilical shoulder in small tubercles that are elongated radially. From the tubercles
pass bundles of two or three ribs which bifurcate once or twice at various heights on
the flanks. The ribs are fine, low, closely spaced, incline slightly forward on the
flanks and venter, are rather faint near the tubercles but stronger on the venter.
Whorl marked by several faint constrictions. The suture line is unknown.
R E M A R K S : This species is characterized by its fine, closely set ribs.
OCCURRENCE: Taraises formation, lower member. Specimen collected about 250
feet below top of lower member at locality 8, Sierra de Parras, Coahuila, Mexico.
DESCRIPTION

Olcostephanus (.Dichotomites?) compressiusculus Imlay, n. sp.
(Plate 3, figures 9 - 1 1 ; Plate 4, figure 10)

Shell medium in size; whorl section ovate, much higher than wide
at the anterior end, slightly higher than wide about one-fourth whorl back of anterior
end; flanks somewhat flattened; venter narrowly rounded. Umbilicus narrow, wall
vertical near base, shoulder abruptly rounded.
On upper part of the umbilical wall are about sixteen moderately strong, broad
ribs which terminate on the umbilical shoulder in broad tubercles. From the
DESCRIPTION:
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tubercles pass bundles of two or three ribs, which are broad, rounded, fairly promi
nent, and incline forward. Almost every rib gives rise to one branch rib on its
anterior side near the middle of the flanks. On the posterior part of the last whorl
the branch ribs are closely connected with the main ribs, but anteriorly they become
faintly connected. There are about 80 ribs on the venter of the outer whorl. The
interspaces are slightly wider than the ribs. The suture line is unknown.
Greatest diameter of holotype 92 mm.; width of umbilicus 25 mm.; height of
whorl at anterior end 37 mm.; thickness of whorl near anterior end 28 mm.
Remarks: Olcostephamis compressivsculus is distinguished from other associated
species by its ribbing. The holotype has been slightly compressed.
Type: Holotype (U. M. 17870), Museum of Paleontology, University of Michigan.
Occurrence: Taraises formation, upper member. Locality 8, unit 2, Sierra de
Parras, Coahuila, Mexico.
Valanginites Sayn 1907
Valanginites anguslicoronatus Imlay, n. sp.
(Plate 4, figures

1-3)

Description : Form globular, very involute; whorl semi-lunar in section, much
wider than high, strongly embracing; venter broadly rounded; umbilicus narrow and
deep, wall high, shoulder angular.
Upper part of umbilical wall marked by about sixteen faint ribs which incline
slightly backward and terminate in moderately pronounced umbilical tubercles.
From the tubercles radiate bundles of three, or four, low, rounded ribs which do not
bifurcate. Some intercalary ribs appear on the flanks. Interspaces somewhat wider
than ribs. Constrictions strong and inclined to ribs. Body chamber not preserved.
Greatest diameter of holotype 52 mm., width of umbilicus measured parallel to
greatest diameter 18 mm., height of last whorl 14.5 mm., thickness of last whorl
48'mm. ( ? ) .

Type: Holotype (U. M. 18000), Museum of Paleontology, University of Michigan.
Occurrence: Taraises formation, base of upper member at locality 12, Sierra de
Parras, Coahuila, Mexico.
Valanginites sp.
(Plate

2,

figure

7)

Description: One highly deformed specimen is worth recording.
Form globular; venter and flank probably evenly rounded; umbilicus narrow and
fairly deep, shoulder rounded. Upper part of umbilical wall bears faint ribs which
terminate in small tubercles on the umbilical shoulder. From the tubercles pass
bundles of three, rarely four, strong, wide ribs which incline forward slightly on the
flank but cross the venter transversely.
Specimen: No. 18264, Museum of Paleontology, University of Michigan.
Occurrence: Taraises formation, fossil comes from gray limestone in lower mem
ber on north slope of Cafion del Toboso near Symon, Zacatecas.
Maderia Imlay, n. gen.
This genus is fairly common in the lower part of the upper member of the Taraises
formation. It is similar to Subastieria (defined by Spath, 1921, p. 32) but exhibits
a slight thinning of the ribs along the mid-ventral line of the outer whorls. Com
pared with Mexicanoceras, its whorl section is more depressed, its umbilicus wider,
and the ventral thinning of the ribs less pronounced.
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Shell small; whorls semi-lunar in section; wider than high, embracing to, or near,
the umbilical tubercles; venter broadly rounded. Umbilicus deep and fairly wide,
wall fairly high, shoulder rounded to subangular. Body chamber unknown. The
ornamentation is of the same type as in Mexicanoceras except that there are three
or four constrictions per whorl. The suture line is of the olcostephanid type. Lobes
deep and frilled; saddles high, not divided by a secondary lobe. M. coronata Imlay
is designated as the genotype. The genus is named in honor of the Madero family.
Maderia coronata Imlay, n. sp.
( P l a t e 3, figures 4, 5 , 8, 1 2 ; T e x t figure 4 )

DESCRIPTION: This species is represented by seven pyritized specimens, of which
none shows the body chamber.
Shell fairly small; whorls semi-lunar in section, much wider than high, embracing
to the umbilical tubercles; venter broadly rounded. Umbilicus deep and fairly wide,
funnel-shaped; wall high, vertical at base, moderately inclined above but becoming
steeper on outer whorl; shoulder subangular.
The upper two-thirds of the umbilical wall bears fifteen to seventeen broad, low
ribs which terminate on the umbilical shoulder in pronounced tubercles. On the
smaller specimens (PI. 3, figs. 8, 12) the ribs pass from the tubercles in bundles of
two's and three's, and incline forward slightly near the tubercles. On the outer whorl
of the holotype the ribs begin in bundles of three's, or less commonly four's, and
extend nearly radially across the flanks. In bundles of four ribs, one of theribsmay
arise slightly higher than the rest. The ribs are prominent, rounded, fairly wide, and
are separated by wider interspaces. Each whorl bears two or three pronounced con
strictions which modify the ribbing somewhat. The constrictions are commonly pre
ceded by a bundle of four to six ribs and followed by a single rib, or a pair of ribs.
A thinning of the ribs along the mid-ventral line begins at a diameter of about
13 mm. and becomes more pronounced anteriorly.
Sutures considerably frilled. First lateral lobe about as long as siphonal lobe but
much longer than second and third. Saddles high, moderate in width, and not
descending evenly to the line of involution.
Greatest diameter of holotype 37 mm.; width of umbilicus 12.7 mm.; height of last
whorl 14 mm.; thickness of last whorl 29 mm. ( ? ) .

TYPE:

Holotype

(U. M. 19045), paratypes (U. M . 19046, 17944), Museum of

Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member, Localities
50, Sierra de Parras, Coahuila, Mexico.

58

and

Maderia altiumbilicata Imlay, n. sp.
(Plate 8, figures 9 - 1 9 )
DESCRIPTION : This species, represented by twenty pyritized specimens, is one of
the most abundant in the upper member of the Taraises formation. All the speci
mens are crushed or incomplete. The body chamber is unknown.
Shell small, globular; whorls semi-lunar in section, much wider than high, embrac
ing to the umbilical tubercles; venter broadly rounded. Umbilicus deep and fairly
wide, funnel-shaped; wall high, vertical at base, steeply inclined above; shoulder
subangular.
The smallest specimen (PI. 8, figs. 16-18) at a diameter of 10 mm. has a depressed
outer whorl which is involute to the umbilical tubercles. Its umbilicus is fairly wide,
and its walls are high and almost vertical. Its ornamentation consists of three pro-
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nounced constrictions with a swelling in the center of each, sixteen acute umbilical
tubercles marking the terminations of low umbilical ribs, and flank ribs, in bundles
of threes or twos inclined slightly forward. The posterior end of the outer whorl is
almost smooth.
In the succeeding growth stages the constrictions become faint, the upper part of
the umbilical wall becomes gradually less steeply inclined, the ribs and tubercles
become more pronounced. At a diameter of 12 mm., a faint thinning of the ribs
begins along the mid-ventral line and a bifurcating rib occurs. At greater diameters
the ribs incline forward only near the tubercles and then cross the venter transversely.
Specimens the size of the holotype (PI. 8, figs. 9-11) bear 16 or 17 umbilical tubercles
from which pass ribs in bundles of three, but in most bundles one rib forks low on
the flanks. On the largest specimen the ribs are high and narrow and the mid-ventral
line is marked by pronounced thinning of the ribs. The interspaces are somewhat
wider than the ribs at all stages.
Dimensions in mm. are as follows:
Whorl
Diameter

paratype (17921)
paratype (18044)
holotype (18054)

9
16
21

height

3.5
6.0
9.0

Whorl

Umbilical

thickness

width

7
12
15

3
5.2
5.5

R E M A R K S : This species is characterized by its subangular shoulder and depressed
whorl section. M. semilunaris has finer ornamentation.
TYPE: Holotype (U. M. 18054), paratypes (U. M. 17921, 18044, 17196, 18059), Mu
seum of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Localities 18 and
58, Sierra de Parras, Coahuila, Mexico.

Maderia mullituberculata Imlay, n. sp.
( P l a t e 3 , figures

1-3)

DESCRIPTION : This species is represented by one pyritized specimen. Shell small;
whorls semi-lunar in section, much wider than high, embracing to the umbilical
tubercles; venter broadly rounded. Umbilicus deep and fairly wide, funnel-shaped;
wall high, vertical at base, steeply inclined above, shoulder abruptly rounded.
The upper part of the umbilical wall bears 26 moderately low ribs which terminate
on the shoulder in acute tubercles. From the tubercles pass bundles of two, or three,
high, narrowly rounded, ribs which incline forward slightly on the flanks but cross
the venter transversely. In bundles of three ribs, the anterior rib may begin slightly
higher than the other ribs. Outer whorl with two well-marked constrictions. Inter
spaces much wider than ribs. A slight thinning of the ribs along the mid-ventral line
occurs on the anterior half of the outer whorl.
Greatest diameter of holotype 27 mm.; width of umbilicus 7 mm.; height of last
whorl 11.8 mm.; thickness of last whorl 19.6 mm.
R E M A R K S : Compared with M. cupidinensis Imlay, this species is more involute,
and has more ribs and tubercles. M. semilunaris has fewer tubercles and averages
more ribs per bundle.
TYPE: Holotype (U. M. 19053), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Locality 58, Sierra
de Parras, Coahuila, Mexico.
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Maderia ? latiumbilicata Imlay, n. sp.
(Plate 7, figures 13-15)

This species, represented by one pyritized specimen, is provisionally
placed in the genus, Maderia, pending further studies.
Shell small, discoid; whorls subcircular in section, wider than high, embracing
about two-fifths; venter broadly rounded; flanks convex, rounding rather rapidly
into venter, rounding insensibly into umbilical wall on inner whorls and abruptly on
outer whorl. Umbilicus fairly wide, shallow; wall low, vertical at base on outer
whorl, steeply inclined on inner whorls. Body chamber unknown.
In the umbilicus are exposed about four volutions, of which the inner volution is
very poorly preserved but appears to be smooth. The second volution shows faint
ribbing. The third volution, at a diameter of about 12.5 mm., shows faint umbilical
ribs which begin low on the wall and terminate in about 20 tubercles on the umbilical
shoulder. From the tubercles pass pairs of ribs which incline forward slightly on the
flanks. In most pairs the posterior rib is weaker and in some pairs is faintly con
nected with the tubercle. The pairs are separated by single intercalary ribs which
begin at, or slightly above, the zone of tubercles. On the outer whorl, intercalary
ribs exist only at the posterior end. Strong ribs rise in pairs from pronounced
umbilical tubercles and pass nearly radially across the flanks. Innerspaces are about
twice as wide as the ribs. A faint thinning of the ribs occurs along the mid-ventral
line.
TYPE: Holotype (U. M. 19056), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.
DESCRIPTION:

Maderia nontvberculata Imlay, n. sp.
( P l a t e 8, figures 1 - 4 ; text figure 4 )
DESCRIPTION: This species is represented by seven pyritized specimens, of which
none shows the body chamber.
Whorls semi-lunar in section, much wider than high, embracing about three-fourths
of preceding whorls; flanks rounding evenly from umbilical wall into broadly rounded
venter. Umbilicus deep and fairly wide, funnel-shaped, wall vertical at base, mod
erately inclined above, shoulder gently rounded.
The upper part of the umbilical wall is marked by 25 to 30 low, radially trending
ribs which become slightly swollen on the umbilical shoulder and pass into bundles
of ribs which incline forward low on the flanks and then cross the venter transversely.
The ribs branch in bundles of three, but in many bundles one rib bifurcates low on
the flank. The flank ribs are low, rounded, and broad, and the interspaces are slightly
wider. The anterior end of the holotype and of larger specimens shows a faint
thinning of the ribs along the mid-ventral line.
The suture line is considerably frilled; the lobes are deep and narrow; the saddles
high and not divided by secondary lobes.
Dimensions in mm. are as follows:

Diameter

holotype (18036)
paratype (18145)

Whorl

Whorl

height

thickness

24

10.0

14.4

35

14.3

22.5

Umbilical
width

6.7
9.7

R E M A R K S : This species is easily distinguished by its numerous low ribs and lack
of umbilical tubercles.
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TYPE: Holotype (U. M. 18036), paratype (U. M. 18145), Museum of Paleontology,
University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.
Maderia semilunaris Imlay, n. sp.
(Plate 3, figures 8, 7, 13-15)
DESCRIPTION: This species is represented by six pyritized fragments of immature
forms.
Shell small; whorls semi-lunar in section, much wider than high, embracing to
umbilical tubercles; venter broadly rounded. Umbilicus deep and fairly wide, funnelshaped; wall high, vertical at base, steeply inclined above; shoulder abruptly
rounded.
The upper part of the umbilical wall bears 21 moderately low ribs which terminate
on the umbilical shoulder in rather acute tubercles. From the tubercles pass bundles
of three low, rounded ribs which incline forward only near the tubercles and then
cross the venter transversely. In many bundles one rib forks low on the flanks. The
interspaces are a little wider than the ribs. Constrictions are faint. A slight thin
ning of the ribs along the mid-ventral line occurs at the anterior end of the types.
Greatest diameter of holotype 25 mm.; width of umbilicus 6.7 mm.; height of last
whorl 113 mm.
TYPE: Holotype (U. M . 18071), paratype (U. M. 19044), Museum of Paleontology,
University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Localities 50
(holotype), 58, and 18, Sierra de Parras, Coahuila, Mexico.

Maderia cupidinensis Imlay, n. sp.
(Plate 5, figures 4 - 6 )
DESCRIPTION: The species is represented by six pyritized specimens. The anterior
end of the holotype has been distorted.
Shell small; whorls semi-lunar in section, wider than high, embracing about twothirds of preceding whorls; venter broadly rounded. Umbilicus fairly wide and
moderately deep; wall steeply inclined, vertical at base; shoulder rounded. The
body chamber is unknown.
Upper part of umbilical wall marked by 20 to 22 low ribs which terminate in fairly
low umbilical tubercles. From the tubercles pass bundles of two or three fairly
prominent, narrowly rounded, radially trending ribs. On the inner whorls the bundles
consist of only two ribs, but at diameters greater than 12 mm. bundles of three ribs
are fairly common. In bundles of three ribs both the posterior and the anterior ribs
are faintly connected with the tubercles. Interspaces slightly wider than ribs. Sev
eral constrictions on each whorl. On the larger specimens a faint thinning of the ribs
occurs along the mid-ventral line. The suture line is unknown.
Greatest diameter of holotype 15.4 mm.; width of umbilicus 5.4 mm.; height of
last whorl 6.6 mm. ( ? ) ; thickness of last whorl 10 mm. ( ? ) .
R E M A R K S : This species resembles M. altiumbilicata but is less involute, the
umbilical wall is lower, the umbilical shoulder rounder, the umbilical ribs and
tubercles more numerous, and the bundles consist commonly of fewer ribs. M.
semilunaris is more involute and has finer ribbing. M. symonensis (Bose) (1923a,
p. 96, pi. V, figs. 5-16) has a higher whorl section and coarser ornamentation.
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TYPE: Holotype (U. M. 18056), paratype (18299), Museum of Paleontology, Uni
versity of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.
Mexicanoceras Imlay, n. gen.
Ten species are listed under this genus which characterizes the lower part of the
upper member of the Taraises formation and is similar in form, sculpture, and sutureline to Olcostephanus. It differs from Olcostephanus in having a ventral furrow on
the outer whorls, a more inflated form, broader whorl section, and in its much smaller
size.
Shell small; whorls subovate, semi-lunar, or subquadrate in section; somewhat
wider than high, thickest at the umbilical wall; embracing to umbilical tubercles on
inner whorls. Body whorl not definitely known, but the outer whorl of M. parrasense
is much less involute than the inner whorls. Umbilicus generally deep and narrow,
wall steeply inclined above and vertical at base, shoulder gently to abruptly
rounded. Upper part of umbilical wall bears ribs which terminate on the umbilical
shoulder in low tubercles or swellings. Flank ribs occur in bundles, or arise between
bundles, incline forward more or less strongly on the flanks but cross the venter
transversely. In most species, rib-branching is common. Thinning of the ribs along
the mid-ventral line generally begins at a diameter of 12 to 16 mm., and within onehalf to one whorl develops into a pronounced ventral furrow. Constrictions occur
on the inner whorls, but are faint or absent on outer whorls. The suture line shows
the characters of the olcostephanids as described by Uhlig (1903, p. 84, 86, pi. 18,
fig. 2e). Mexicanoceras kanei is designated as the genotype.
Mexicanoceras vigorosum Imlay, n. sp.
(Plate 8, figures 23, 24, 30, 31)

: This species is represented by nine fragmentary pyritized specimens.
Whorl subovate in section, wider than high, embracing to umbilical tubercles;
flanks and venter evenly convex. Umbilicus deep and fairly narrow, wall vertical
at base, shoulder rather abruptly rounded. Aperture not preserved.
The upper part of the umbilical wall bears from 15 to 18 fairly weak, radially
trending ribs which on the umbilical shoulder pass into acute tubercles. From the
tubercles pass bundles of three, rarely four, prominent, narrowly rounded ribs which
incline forward considerably on the flanks but cross the venter transversely. Bifurca
tion is uncommon. The ribbing becomes somewhat coarser ventrally and much
coarser anteriorly. At a diameter of 14 mm. there is a slight thinning of the ribs
along the venter. At a diameter of 21 mm. a definite groove appears. The anterior
end of the holotype bears a deep groove bounded by high ribs. The interspaces are
nearly twice as wide as the ribs.
DESCRIPTION

R E M A R K S : M. vigorosum is characterized by its strong ornamentation.
M. parra
sense has stronger tubercles, less pronounced ventral groove, and the ribbing does
not coarsen as much anteriorly.
TYPE: Holotype (U. M. 17918), paratype (U. M. 18046), Museum of Paleontology,
University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Localities 58
(holotype) and 18, Sierra de Parras, Coahuila, Mexico.
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13
FIGURE

4.—Suture lines oj ammonites

(1) Maderia coronata I m l a y ( I I . M . 19045) at diameter of 36.5 m m . ; ( 2 ) Maderia
nontuberculata
I m l a y ( U . M . 18063) at diameter of 23 m m . ; ( 3 ) Neolissoceras abbotli I m l a y ( U . M . 17956) at diameter
of 14 m m . ; ( 4 ) Mexicanoceras rarituberculatum
I m l a y ( U . M . 17194) at whorl height of 10.5 m m . ; ( 5 )
Mexicanoceras
gloriense I m l a y ( U . M . 17531) at diameter of 11 m m . ; ( 6 ) Ceratotuberculus
linguituberculatus I m l a y ( U . M . 19040) at diameter of 17.5 torn.; ( 7 ) KUianellc TTIQ.yvaTicTisis
I m l a y ( U . M . 17952)
at diameter of about 38 m m . ; ( 8 ) Saynoceras americanum I m l a y ( U . M . 19084) at diameter of about
7 m m . ; ( 9 ) Neocomites
parritensia I m l a y ( U . M . 18259) at whorl height of 12.5 m m . ; (10) Leopoldia
flexuosa I m l a y ( U . M . 19011) at diameter of 30 m m . ; (11) Leopoldia victorienais I m l a y ( U . M . 18255)
at whorl height of 14 m m . ; (12) Acanthodiscua
lamparensis I m l a y ( U . M . 19020) at whorl height of
8 m m . ; ( 1 3 ) Acanthodiscua

bemii

I m l a y ( U . M . 19023) at whorl height of 18 m m .

A l l outlines X 2.
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Mexicanoceras mimbrense Imlay, n. sp.
(Plate 7, figures 12, 25-27)

DESCRIPTION:

The following description is based on two much compressed pyri

tized specimens.
Shell moderate in size for genus; whorl subovate in section, probably as wide as
high on undeformed specimens, embracing to the umbilical tubercles; flanks broadly
convex, venter narrowly rounded (probably due to posthumous compression). Um
bilicus moderate in depth, wall steeply inclined, shoulder fairly abrupt.
The umbilical wall bears 18 to 22, moderately pronounced, radially inclined ribs
which terminate on the umbilical shoulder in tubercles that are elongated radially.
From the tubercles pass bundles of three to four fine, acute ribs which are more
pronounced on the venter than on the flanks, which incline strongly forward but
recurve slightly and cross the venter nearly transversely. On the smaller specimen
and on the posterior end of the holotype, bifurcation is rare. On the anterior end
of the holotype, one or two ribs of each bundle bifurcate below the middle of the
flanks. The interspaces are much wider than the ribs.
Greatest diameter of holotype 32.3 mm. ( ? ) ; width of umbilicus 8.5 mm.; height
of last whorl 17 mm. ( ? ) ; thickness of last whorl 17 mm. ( ? ) .
REMARKS: Mexicanoceras mimbrense may be readily distinguished from other
species by its fine, elevated ribs.
TYPE: Holotype (U. M. 12166), paratype (U. M. 18043), Museum of Paleontology,
University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Locality 18,
Sierra de Parras, Coahuila, Mexico.
Mexicanoceras kanei Imlay, n. sp.
( P l a t e 8, figures 20-22, 25, 26)

DESCRIPTION: This species is represented by nine pyritized specimens.
Shell small; whorl subovate in section, slightly wider than high, embracing to the
umbilical tubercles; flanks and venter gently convex. Umbilicus narrow and deep,
wall vertical, shoulder rounded. Body chamber not preserved.
The upper part of the umbilical wall bears 22 to 25 faint, backwardly inclined
ribs which pass on the umbilical shoulder into low, narrow tubercles. The ventral
parts of the tubercles incline forward on the flanks, and give rise to bundles of
two or three ribs which incline forward, especially strongly near the anterior end,
but cross the venter transversely. Some ribs bifurcate below the middle of the
flanks. The interspaces are a little wider than the ribs. The ornamentation be
comes stronger ventrally and anteriorly. A faint thinning of the ribs along the midventral line begins at a diameter of 13 mm. The anterior end of the holotype at a
diameter greater than 18 mm. is marked by a distinct ventral furrow.
Greatest diameter of holotype 21 mm., width of umbilicus 33 mm.; height of last
whorl 10 mm.; thickness of last whorl 13 mm.
REMARKS: The species is named in honor of William Kane, of Saltillo, Mexico.
M. kanei resembles M. subquadratum, but its tubercles are more pronounced and
its umbilicus is narrower. The ribs are closer set and the umbilical tubercles more
elongate than on M. vigorosum. M. gloriense has fewer and stronger umbilical tu
bercles at a comparable size.
TYPE: Holotype (U. M. 17915), paratypes (U. M. 18061, 19050), Museum of Pale
ontology, University of Michigan.
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Mexicanoceras subquadratum Imlay, n. sp.
(Plate 7, figures 5 - 7 )

This species is represented by four pyritized specimens.
Shell of medium size for genus; outer whorl subquadrate in section, slightly wider
than high, embracing to the umbilical tubercles; flanks gently convex; venter
broadly rounded. Umbilicus fairly narrow and deep, wall steeply inclined and fairly
high, shoulder rather abruptly rounded.
The upper part of the umbilical wall is marked by about 19 to 22 low, radially
trending ribs which terminate on the umbilical shoulder in low elongate tubercles.
The ventral parts of the tubercles curve strongly forward and give rise to bundles
of two to four rounded, fairly prominent ribs which swing forward to the upper
part of the flanks and then recurve and cross the venter transversely. The anterior
ribs of the bundles curve more strongly forward than the posterior ribs, and, as a
result, the forward inclination of the ribs becomes progressively greater toward the
anterior end of the shell. In many bundles the anterior ribs rise slightly higher
than the posterior ribs, and in a few bundles the posterior ribs rise higher. Branching
occurs rather commonly low on the flanks and uncommonly near the middle of the
flanks. Intercalary ribs are rare. The ornamentation becomes slightly coarser ventrally and anteriorly. The interspaces are nearly twice as wide as the ribs. The
ribbing is slightly diminished along the mid-ventral line.
Greatest diameter of holotype 25 mm.; width of umbilicus 4.5 mm.; height of last
whorl 12 mm.; thickness of last whorl 153 mm.
REMARKS : This species is characterized by its subquadrate whorl section. M. kanei
has a narrower umbilicus, more pronounced tubercles, and a distinct ventral fur
row. M. vigorosum has higher, less elongate umbilical tubercles, and a pronounced
ventral furrow. In the University of Michigan collections are several undescribed
species which approach closely to M. subquadratum.
DESCRIPTION:

TYPE: Holotype (U. M. 18066), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Localities 58, 50,
and 18, Sierra de Parras, Coahuila, Mexico.
Mexicanoceras subinflatum Imlay, n. sp.
(Plate 8, figures 5 - 8 )

This species is represented by two pyritized specimens.
Shell fairly small; whorls semi-lunar in section, much wider than high, embracing
to the umbilical tubercles; flanks gently convex; venter broadly rounded. Umbilicus
narrow and deep, wall vertical, shoulder rounded. Body chamber not preserved.
The upper part of the umbilical wall bears 16 to 18 narrow, weak ribs which
terminate on the umbilical shoulder in fairly low, acute tubercles. From the tuber
cles pass bundles of three to five narrow ribs which incline forward rather strongly
on the flanks but cross the venter transversely. Most bundles consist of four ribs.
Rarely, a rib forks low on the flank, or appears intercalated between two bundles.
The ribs are somewhat faint near the zone of tubercles but become stronger ventrally. The interspaces are a little wider than the ribs. A faint thinning of the
ribs along the mid-ventral line occurs at a diameter of 12 mm. and remains faint
at greater diameters.
DESCRIPTION:
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Greatest diameter of holotype 15.4 mm.; width of umbilicus 2.5 mm.; height of
last whorl 7.5 mm.; thickness of last whorl HZ mm. Dimensions of paratype U. M.
19066 given in same order are 27.5, 4.5, 13.0, and 18.2 mm.
REMARKS : This species is characterized by its robust form and by the large number
of ribs per bundle.
TYPE: Holotype (U. M. 18038), paratype (U. M. 19066), Museum of Paleontol
ogy, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Localities 58 and
18. Sierra de Parras, Coahuila, Mexico.
Mexicanoceras zacatecanum (Bose)
(Plate 8, figures .27-29, 32)

Astieria zacatecana BOSE, Inst. Geol. Mex., Bol. 42, p. 82, pi. 2, figs. 10-12.
This rather rare species is represented in the University of Michigan
collections by only three specimens whose features agree essentially with the original
description. The most characteristic feature is the faint ornamentation. The um
bilical ribs are faint. From 17 or 18 weak umbilical tubercles pass bundles of three
to five broad, low ribs of which some bifurcate low on the flanks. The ribs are
nearly straight but incline slightly forward low on the flanks. At a diameter of
13 mm. appears a faint thinning of the ribs along the mid-ventral line. Hypotype
(18068) bears about 90 ribs on the venter.
Dimensions in mm. are as follows:
1923.

REMARKS:

holotype
hypotype (U. M. 18068)
hypotype (U. M. 17818)

Whorl

Whorl

Diameter

height

thickness

17.2
20.8
17.7

8.7
10.0
75

115
?
115

Umbilical
width

3.0
3.5
3.6

OCCURRENCE: Taraises formation, lower part of upper member. Holotype from
Sierra de Symon, Zacatecas. Localities 12 and 58 in the Sierra de Parras, Coahuila,
Mexico.

Mexicanoceras neohispanicum (Bose)
(Plate 7, figures 22-24, 28)

Astieria neohispanica BOSE, Inst. Geol. Mex., Bol. 42, p. 84, pi. II, fig. 13-15.
Bose's description was based on one pyritized specimen which rep
resents either an immature form or the inner whorls of a larger individual. In the
University of Michigan collection from the Sierra de Parras are three pyritized
specimens of this species of which one (PI. 7, fig. 28) probably represents a nearly
adult form, although the body chamber is not preserved. Bose states that the whorl
section is higher than wide but judging from his figures the holotype has been com
pressed laterally. The whorl sections of the forms from the Sierra de Parras are
slightly wider than high. A faint thinning of the ribs along the mid-ventral line
begins at a diameter of 16 mm.
Mexicanoceras neohispanicum (Bose) is easily recognized by its numerous umbili
cal ribs which do not become tuberculiferous. The branching of the ribs is similar
to M. gloriense which, however, differs in many other respects.
TYPE: Hypotypes (U. M. 17967, 18064), Museum of Paleontology, University of
Michigan.
1923.

DESCRIPTION:
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OCCURRENCE: Taraises formation, lower part of upper member. Localities 18 and
58 in the Sierra de Parras, Coahuila. Holotype from the Sierra del Chivo, Zacatecas,
Mexico.
Mexicanoceras gloriense Imlay, n. sp.
(Plate 8, figures 3 3 - 3 7 ; text figure 4 )
DESCRIPTION: This species is represented by eight pyritized specimens. Outer
whorls semi-lunar in section, much wider than high, embracing to umbilical tuber
cles; flanks and venter evenly rounded. Umbilicus deep and narrow, wall steeply
inclined, vertical at base, shoulder rounded.
The upper part of the umbilical wall is marked by 16 to 18 low ribs which termi
nate on the umbilical shoulder in small tubercles that are elongated and inclined
forward. From the tubercles pass bundles of two, rarely three, prominent, narrowly
rounded ribs. In every bundle, one or two ribs fork on the lower half of the flank,
but almost every bundle has one unforked rib. The ribs are inclined forward rather
strongly on the flanks but recurve and cross the venter transversely. At a diameter
of 12 mm. the ribs are slightly thin on the mid-ventral line. At a diameter of 15.5
mm., a definite ventral furrow appears and becomes well marked anteriorly. The
interspaces are nearly twice as wide as the ribs.
The suture line has a deep siphonal lobe and a slightly deeper first lateral lobe.
The saddles are high, considerably frilled, and not divided by secondary lobes.
Greatest diameter of holotype 1 5 5 mm.; width of umbilicus 3 5 mm.; height of
last whorl 7 5 mm.; thickness of last whorl 10 mm.
R E M A R K S : M. gloriense differs from M. kanei by its fewer and stronger tubercles,
coarser and more widely spaced ribs, and more-common rib bifurcation. M. vigoT o s u m has stronger ornamentation and fewer bifurcating ribs.

TYPE: Holotype (U. M. 17531), paratypes (U. M. 17928, 17195), Museum of Pale

ontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
(holotype) and 58, Sierra de Parras, Coahuila, Mexico.

Localities

18

Mexicanoceras rarituberculatum Imlay n. sp.
( P l a t e 7, figures 1 9 - 2 1 ; tent figure 4 )
DESCRIPTION : The species is represented by thirteen fairly well preserved pyritized
specimens.
Shell large for genus; whorl subovate in section, slightly wider than high, em
bracing to the umbilical tubercles, flanks and venter gently convex. Umbilicus nar
row and deep, wall vertical near base, shoulder gently rounded.
The upper part of the umbilical wall bears 12 to 15 faint ribs which terminate on
the umbilical shoulder in low tubercles. From the tubercles pass bundles of three
or four low, rounded, nearly straight ribs which incline forward, especially at the
anterior end of the shell, but cross the venter transversely. The ribs are rather
obscure posteriorly but become prominent and more narrowly rounded anteriorly,
and are separated by much-wider interspaces. Bifurcation is rare. Intercalary ribs
occur between some rib bundles. Some specimens have stronger, and others weaker,
ornamentation than the holotype. On specimens larger than the holotype the midventral line is marked by considerable thinning of the ribs.
The suture line is much frilled. The first lateral lobe is deep and narrow; the
second lateral lobe is somewhat shorter. The first auxiliary lobe is somewhat oblique.
The saddles are high, fairly narrow, and descend nearly evenly to the suture.
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Greatest diameter of holotype 24.7 mm.; width of umbilicus 4.5 mm.; height of
last whorl 11.5 mm.; thickness of last whorl 13.8 mm. Dimensions of largest speci
men given in same order, 41 mm.; 6.4 mm.; 23 mm.; 24.4 mm.
REMARKS : This species is characterized by its small number of umbilical tubercles.
TYPE: Holotype (U. M. 18049), paratypes (U. M. 17194), Museum of Paleontol
ogy, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Localities 18
(holotype), 58, and 12, Sierra de Parras, Coahuila, Mexico.
Mexicanoceras parrasense Imlay n. sp.
(Plate 7, figures 1-4, 16-18)
DESCRIPTION : The species is represented by twelve specimens. Whorl sub-circular
in section, wider than high, depressed most one-fourth volution back of anterior
end of outer whorl; inner whorls embracing to umbilical tubercles, anterior half of
last whorl becomes much less involute; venter broadly rounded. Umbilicus fairly
narrow on inner whorls, fairly wide on outer whorl; wall vertical at base, steeply
inclined above; shoulder rather abruptly rounded.
The upper part of the umbilical wall bears 17 to 18 fairly strong ribs which on
the umbilical shoulder terminate in strong tubercles. From the tubercles pass bun
dles of two or three prominent, rounded ribs that are highest on the venter. Most
bundles are separated by intercalary ribs which begin above the zone of umbilical
tubercles. Ribs incline slightly forward on inner whorls and strongly forward near
the anterior end of the outer whorl but cross the venter transversely. Venter of
outer whorl marked by a shallow groove which becomes stronger anteriorly. Early
whorls at diameters less than 16 mm. without a ventral groove. The interspaces
are somewhat wider than the ribs. The suture line is unknown.
Greatest diameter of holotype 31.5 mm.; width of umbilicus 93 mm.; height of
last whorl at anterior end 11.6 mm.; thickness of last whorl 11.5 mm.
R E M A R K S : This species is characterized by the coarse ornamentation of the early
volutions, the ventral groove, and the tendency of the outer whorl to become evoIute.
TYPE: Holotype (U. M. 18001), paratype (17995), Museum of Paleontology, Uni
versity of Michigan.
OCCURRENCE: Taraises formation, lower part of upper members.
Localities 12
(holotype), 50, and 58. Sierra de Parras, Coahuila, Mexico.

Ceratotuberculus Imlay, n. gen.
This genus comprises five species from the lower part of the upper member of
the Taraises formation of the Sierra de Parras. Three of the species are represented
by specimens which are too poorly preserved to merit description. The essential
features include a discoid shell with inner whorls embracing slightly and outer whorls
embracing considerably. Whorls subovate in section, wider than high, but becoming
relatively higher during growth. Inner whorls with broadly rounded venter, very
wide umbilicus, and umbilical wall rounding evenly into flanks. Outer whorls with
arched venter, moderately wide umbilicus, and steep umbilical wall separated from
flanks by an abruptly rounded shoulder. Innermost whorl smooth; next whorl with
constrictions; third whorl with constrictions, umbilical tubercles, umbilical and flank
ribs; fourth whorl marked in addition with ventral tubercles and a ventral furrow.
Ribs strong, in bundles or intercalated between bundles, radial or inclined slightly
forward, rounded in early stages, with broad triangular cross-sections in later stages.
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Umbilical tubercles prominent and acute. Ventral tubercles high, thick, and elon
gated parallel to ribbing. Suture line imperfectly known but apparently of the
olcostephanid type. Ceratotuberculus casitensis Imlay is designated as the genotype.
Ceratotuberculus linguituberculalus Imlay, n. sp.
(Plate 6, figures 2 - 1 0 , 14, 16; text figure 4 )
DESCRIPTION: The following observations are based on nine pyritized specimens
which imperfectly show the inner whorls.
Shell small; outer whorl subovate in section, wider than high but becoming rela
tively higher "with age, embracing about two-thirds of the preceding whorl; venter
broadly arched at posterior end of outer whorl of holotype, becoming highly arched
at anterior end. Umbilicus deep, moderately wide, wall high and very steeply in
clined, shoulder abruptly rounded. Anterior end of holotype shows beginning of
body chamber.
The upper part of the umbilical wall bears 12 to 16 rather broad, low ribs which
terminate on the umbilical shoulder in acute tubercles. From the tubercles pass
bundles of ribs. On the posterior part of the outer whorl the ribs are low, narrowly
rounded, grouped in bundles of three or four, incline slightly forward on the flanks
but cross the venter transversely, and thin slightly along the mid-ventral line. Some
ribs begin slightly above the zone of tubercles. About midway on the outer whorl,
at a diameter of 15 mm., the sculpture changes markedly. On the anterior part
the ribs become fairly strong, have broad bases and narrow summits, are grouped
in bundles of three, or rarely two, incline slightly forward, and terminate ventrally
in pronounced, broad tubercles which bound a smooth ventral furrow. The ventral
tubercles are rarely connected to the umbilical tubercles by single ribs, but com
monly by two ribs in the same bundle, or in adjacent bundles, thereby tending to
produce a zigzag arrangement. Rarely, a rib ends on the venter between two tuber
cles. The interspaces are much wider than the ribs. About four constrictions per
whorl.
The suture line, shown only on the holotype, is poorly preserved and is probably
more frilled than the figure indicates. The first lateral lobe is slightly deeper than
the siphonal lobe. The saddles are about as wide as the lobes and are not divided
by secondary lobes.
Greatest diameter of holotype 19.5 mm.; width of umbilicus 6 mm.; height of
last whorl 7.5 mm.; thickness of last whorl 1 1 5 mm.
R E M A R K S : Compared with C. casitensis Imlay the outer whorl is less widely umbilicated, the umbilical wall less steep, the umbilical tubercles less prominent and
numerous, theribbundles contain more ribs, and the flank ribs more commonly
pursue a zigzag course.
TYPE:

Holotype

(U. M. 19040), paratypes (U. M . 17942, 18180,

15419),

Museum

of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, lower and middle parts of upper member. Locali
ties 18 (holotype), 58, and 8 (unit 2 ) , Sierra de Parras, Coahuila, Mexico.
Ceratotuberculus casitensis Imlay, n. sp.
(Plate 5,figures7 - 1 0 )

This species is represented by nineteen pyritized fragments which
show the various stages of growth with the exception of the body chamber.
Shell small, discoidal; inner whorls evolute; outer whorls more or less strongly
embracing; whorl section subovate, wider than high but becoming relatively higher
DESCRIPTION:
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during growth; venter broadly rounded on inner whorls, arched on outer whorls.
Umbilicus very wide in early stages, fairly wide in adult; umbilical wall at first
rounding evenly into the flanks, later steeply inclined and separated from flanks
by an abruptly rounded shoulder.
The characteristics of the early stages of growth are known only from paratype
(18177) (PI. 5, fig. 8). The three innermost whorls are coiled serpental with the
outer whorl embracing about one-fourth and the inner whorls less. On the third
whorl at a diameter of 10 mm., the umbilical width is 45 mm., the whorl height
is 3.5 mm., and the whorl thickness is 4.8 mm. The umbilical wall rounds evenly
into the flanks which round evenly into the venter. The innermost whorl is smooth
to a diameter of about 25 mm. The next whorl to a diameter of 4.7 mm. bears
three forwardly inclined constrictions and then appear umbilical tubercles. The
third whorl bears four fairly strong constrictions, tiny umbilical tubercles, and at
a diameter of 65 mm. ribs appear. The ribs are rounded, strong, originate in pairs
from the umbilical tubercles, and pass nearly radially across the venter. The ante
rior rib of each pair is inclined slightly forward at its base. Between most rib pairs
occur single intercalary ribs which begin slightly above the zone of the tubercles.
Faint umbilical ribs begin on the anterior end of the third whorl.
A fourth whorl, shown on all the types, is somewhat different from the inner
whorls. The whorl section becomes relatively higher, the umbilical wall high and
nearly vertical, the umbilical shoulder abruptly rounded, the flanks less convex, the
venter narrower, and the whorl embraces about three-fourths of the preceding. A
ventral furrow appears at a diameter between 15 and 20 mm. The umbilical wall
bears about 16 or 17 prominent ribs which start from the suture and terminate in
prominent, acute, umbilical tubercles. The flank ribs are high, have broad bases
and narrow summits, incline slightly forward, pass in bundles of two's and three's
from the umbilical tubercles, and terminate ventrally in high broad tubercles which
border a narrow, smooth, ventral furrow. On the anterior end of the holotype not
every flank rib terminates in an individual ventral tubercle, but, in places two ribs
from the same bundle, or adjacent bundles, terminate in a common ventral tubercle.
The largest specimens have been so compressed that measurements are of no value.
TYPE: Holotype (U. M. 18178), paratypes (U. M . 18177, 18179), Museum of Pale

ontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
(holotype) and 58, Sierra de Parras, Coahuila, Mexico.

Localities 18

Spitidiscus Kilian 1910
Spitidiscus boesei Imlay, n. sp.
( P l a t e 5, figures 13-15)
DESCRIPTION : The species is represented by one pyritized specimen which has been
crushed laterally. Its shape is similar to S. kesleri Imlay, but its umbilicus is
slightly wider, its umbilical wall is a little higher, and its whorl section narrower.
Surface ornamented with low, broad, flexuous ribs which begin at the line of
involution, pass onto the umbilical shoulder, curve forward strongly to the middle
of the flanks, then recurve and cross the venter transversely. Bifurcation and
trifurcation are common on the lower part of the flanks but exceptionally some
ribs remain single. Ribs of variable strength but become considerably coarser
ventrally and anteriorly. Interspaces are wider than ribs. About eight constrictions
per whorl. About 60 ribs on venter of outer whorl.
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R E M A R K S : This species is distinguished from S. kesleri Imlay by having fewer and
coarser ribs and fewer single ribs.
TYPE: Holotype (U. M. 19009), Museum of Paleontology, University of Michi
gan.
OCCURRENCE : Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.

Spitidiscus kesleri Imlay, n. sp.
( P l a t e 5, figures 11, 12)

DESCRIPTION : The genus is represented by only one pyritized specimen which has
been somewhat crushed laterally.
Shell small, discoidal, compressed, involute; whorl ovate in section, probably a
little higher than wide before crushing, embracing about five-sixths; venter highly
arched; flanks gently convex, tending to become flattened on outer whorl. Um
bilicus small, wall vertical, shoulder abruptly rounded.
Surface ornamented with low, flexuous ribs and pronounced constrictions. The
ribs begin faintly on the upper part of the umbilical wall, pass onto the umbilical
shoulder, curve forward strongly to the middle of the flanks, then recurve and cross
the venter transversely. Bifurcation and trifurcation are common on the lower part
of the flanks but some ribs remain single. The ribs are of variable strength, are
stronger on the venter than on the flanks, and become fairly coarse at the anterior
end of the shell. Interspaces are wider than ribs. About ten constrictions per
whorl.
R E M A R K S : This species is distinguished by its numerous constrictions and the
coarseness of the ribbing at the anterior end of the shell. S. intermedins d'Orbigny
(1840-1841, p. 128, pi. 38, figs. 5-6) is more compressed, has fewer constrictions, and
is less involute. S. alcoyensis Nickles (1890, p. 18, pi. 2, figs, la, b) has a similar
form, but the ornamentation is considerably different.
The species is named in honor of Alfred Kesler, an American who has lived many
years in Parras.
TYPE: Holotype (U. M. 17949), Museum of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Locality 18, Sierra
de Parras, Coahuila, Mexico.
-

Saynoceras Munier-Chalmas, 1893
Saynoceras americanum Imlay, n. sp.
(Plate 7, figures 8 - 1 1 ; text figure 4)

This species is represented by one pyritized specimen whose "anterior
end shows the beginning of the body chamber.
Shell small, involute, globose; outer whorl subcircular in section, much wider
than high, strongly embracing; venter broadly rounded, somewhat flattened at
anterior end; flanks narrow at posterior end of outer whorl but becoming a little
broader anteriorly, inclined gently toward the umbilicus. Umbilicus narrow and
deep; wall high, overhanging at base, vertical in middle, rounding abruptly above.
The sculpture of the outer whorl changes radically from the posterior to the
anterior end. The extreme posterior end bears only faint radial striae. The re
mainder of the outer whorl bears ribs and lateral and ventral tubercles which
become markedly stronger anteriorly. About thirteen narrow ribs begin low on the
umbilical wall and terminate ventrally in lateral tubercles. From these tubercles
pass pairs of broad, low ribs which connect with the ventral tubercles in zigzag
DESCRIPTION:
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fashion. The space between the ventral tubercles is almost smooth but shows broad
ribs which connect the tubercles in zigzag fashion. The tendency toward a zigzag
arrangement becomes more conspicuous anteriorly, and, concomitantly, the lateral
tubercles become offset in relation to the ventral tubercles, and the two rows of
ventral tubercles become offset in relation to each other.
The suture line was drawn from the posterior end of the outer whorl. The lobes
are wider than the saddles and are nearly symmetrical. The siphonal lobe is deep.
The first and second lateral lobes have a tripartite arrangement. The saddles are
fairly narrow and decrease regularly to the' line of involution. The narrowness of
the sutural elements contrasts with those of Saynoceras verrucosum d'Orbigny
(1840-1841, pi. 58, fig. 3) and is more like that of S. hirsutum Sayn as figured by
Fallot and Termier (1923, fig. 15). There is an even greater resemblance with the
suture line of Astieridiscus hispanicus Mallada at a diameter of 10 mm., as figured
by Nickles (1890, pi. 4, fig. 5).
Greatest diameter of holotype 10.7 mm.; width of umbilicus 1.3 mm.; height of
last whorl 5 mm.; thickness of last whorl 8 mm.
TYPE: Holotype (U. M. 19084), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.
Acanthodiscus Uhlig 1905 emend. Spath 1921
Acanthodiscus magnificus Imlay, n. sp.
(Plate 9, figures 1, 2, 7, 8 ; Plate 13, figure 4 ;

text figure 3 )

: The description is based on eight specimens.
Shell large, discoidal; whorl section subhexagonal, somewhat higher than wide,
embracing about one-third but becoming more involute with age; lower part of
flanks nearly flat, upper part convex and sloping gently to the truncated venter
which is broad and slightly convex. Umbilicus fairly wide and moderately deep;
wall vertical or slightly overhanging on larger whorls, steeply inclined on inner
whorls; shoulder rather abruptly rounded.
Only three outer whorls are known. On the innermost whorl (PI. 9, fig. 1, 2) the
ornamentation consists of pronounced tubercles and ribs. The tubercles are arranged
in three zones, umbilical, lateral, and ventral. The lateral tubercles are largest, and
both the lateral and the umbilical must have borne long spines. The ventral
tubercles are much less prominent. From the umbilical tubercles pass commonly
single, strong flank ribs which terminate in lateral tubercles slightly above the mid
dle of the flanks. From the lateral tubercles pass pairs of ribs which incline slightly
forward to the venter. Between successive lateral tubercles there are ordinarily
two moderately strong intercalary ribs which begin on the umbilical wall and extend
to the venter without forming lateral tubercles although they may be somewhat
strengthened along the zone of lateral tubercles. Rarely, one of the intercalary ribs
is faintly connected at its base with an umbilical tubercle. All ribs are of nearly
equal strength on the venter where they terminate in tubercles which bound a
smooth mid-ventral area.
On the outer two whorls the ornamentation is similar to that on the whorl de
scribed, except that ribs are more numerous. The umbilical tubercles mark the ter
minations of broad, low umbilical ribs and give rise to pairs of flank ribs. The
posterior ribs of the pairs are much the strongest and terminate in the lateral
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tubercles. The weaker anterior ribs are more or less loosely connected with the
umbilical tubercles, pass to the venter without branching, and become slightly
swollen as they pass close to the lateral tubercles. From the lateral tubercles pass
bundles of three ribs. In addition, between successive lateral tubercles there are
ordinarily two moderately strong intercalary ribs of which one begins near the mid
dle of the flank directly behind, and rarely connected with, the lateral tubercles,
and the other begins just above the umbilical shoulder. All ribs trend nearly radi
ally to the middle of the flanks, and then incline slightly forward to the venter,
which they cross transversely with only slight diminution.
Dimensions in-mm., are as follows:
Diameter

holotype (17989) anterior end
paratype (18352)

Whorl

Whorl

Umbilical

height

thickness

width

39.5 37.0
230(?)

98.0(?) 88(?)

85.0

REMARKS: This species differs from A. grossiornatus Imlay principally in its
lower whorl section and finer ribbing on the inner whorls.
TYPE:

Holotype (U. M . 17989), paratype (U. M. 18352, 19028), University of

Michigan, Museum of Paleontology.
OCCURRENCE: Taraises formation, ranges from lowest beds to middle beds of
upper member. Localities 12 (holotype), 18, 58, and 8 (unit 2), Sierra de Parras,
Coahuila, Mexico.
Acanthodiscus coahuilensis Imlay, n. sp.
( P l a t e 9, figures 3 - 6 , 9, 10)

DESCRIPTION: The description is based on four internal molds which probably
do not include an adult form.
Form stout, discoidal; whorls suboctagonal in section, higher than wide, embracing
about one-fourth; lower part of flanks nearly flat, upper part convex and sloping
rather steeply to venter; venter truncated, wide; umbilicus moderately wide, wall
vertical, shoulder abruptly rounded.
Shell ornamented with moderately strong ribs and tubercles. The lateral tubercles
are the strongest; then the ventral and the umbilical respectively. The ribs
originate singly or in pairs from umbilical tubercles. In the case of pairs, the pos
terior rib is slightly stronger and terminates in the lateral tubercles, from which
pass two branch ribs. The anterior ribs of the pairs, and the single ribs, remain
simple. In the early stages there are from one to three simple ribs between
branched ribs, but on specimens the size of the holotype, alternation is fairly regu
lar. Many of the simple ribs are slightly swollen along the zone of the lateral tu
bercles. All ribs broaden and are of equal strength on the upper part of the
flanks and terminate ventrally in broad tubercles which bound a broad, smooth midventral area.
REMARKS: This species differs from A. magnificus Imlay by having a relatively
broader venter, stronger ventral tubercles, and a tendency for the intercalary ribs
to become fewer during development.
TYPE: Holotype (U. M . 17862), paratypes (U. M. 17997, 18004, 18262), Museum

of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation ranges through lower part of upper member.
Localities 8 (holotype from unit 2) and 12 (basal bed), Sierra de Parras, Coahuila,
Mexico.

574

R.

W.

IMLAY

AMMONITES

OF

THE

TARAISES

FORMATION

Acanthodiscus grossiornatus Imlay, n. sp.
(Plate 11, figure 9 ; plate 12, figure 5 ; text figure 3 )
DESCRIPTION: Form discoidal; whorls embracing nearly one-third; inner whorls
increase slowly in size, outer whorl increases rather rapidly; inner whorls elliptical
in section, nearly twice as high as wide; other whorl sub-trapezoidal in section,
much higher than wide, with somewhat flattened flanks and truncated, flattened
venter. Umbilicus moderately wide and deep, walls vertical and fairly high, shoulder
abruptly rounded.
Three whorls are visible on the holotype. On the two inner whorls the orna
mentation of the venter is unknown, but the flanks bear prominent umbilical and
lateral spines connected by fairly strong ribs. On the second whorl some of the lat
eral spines are about two-fifths of an inch in length, which suggests an even greater
height for the spines that once adorned the outer whorl. On the inner whorls the
lateral spines outnumber the umbilical spines about three per whorl. In addition
to the main connecting ribs there are faint subsidiary ribs which start from the
umbilical tubercles and commonly from their anterior sides.
The outer whorl is marked by strong umbilical and lateral spine bases, and much
weaker ventral spine bases. The ribbing is strong, slightly flexuous, and tends
to become stronger anteriorly. Strong ribs start singly or in pairs from the umbilical
spines. Most of the single ribs and the posterior ribs of the pairs terminate in
lateral spines, from which pass bundles of two or three slightly weaker ribs that
become stronger on the ventral shoulder. Between adjacent lateral spines are two
or three single ribs which begin below, or at the middle of, the flanks and become
as strong as the other ribs on the ventral shoulder. All ribs cross the venter but
are considerably reduced. The suture line is unknown.
TYPE: Holotype (U. M. 17975), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, middle part of upper member.
Locality 58,
Sierra de Parras, Coahuila, Mexico.

Acanthodiscus lamparensis Imlay, n. sp.
(Plate 10, figures 1, 5 - 7 ; text figures 3 and 4)
DESCRIPTION : The species is represented by nine internal molds, of which five
are pyritized. Form large and stout; whorls subhexagonal in section, increasing
rather slowly in size, embracing about one-fourth; inner whorls wider than high,
outer whorls higher than wide; lower part of flanks nearly flat, upper part slopes
steeply to the truncated and nearly flattened venter. Umbilicus wide, wall nearly
vertical, shoulder evenly rounded.
The earliest known stages are shown by Paratype U. M. 19020 (PI. 10, fig. 5).
The innermost whorl is nearly destroyed but shows an hexagonal cross-section and
traces of ribbing. The second whorl bears narrow ribs which start singly at the
line of involution, become stronger ventrally, and form tiny tubercles slightly above
the middle of the flanks. On the third whorl, some low ribs begin faintly at the line
of involution and swell into tubercles on the umbilical shoulder. From these tu
bercles, stronger ribs pass radially to strong spines situated slightly above the middle
of the flanks, and from the latter pass one or two branch ribs which incline forward
and terminate in strong ventral spines which bound a smooth ventral area. Com
monly, between successive trituberculated ribs is a single rib which begins faintly
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on the umbilical wall, or on the lower part of the flanks, becomes stronger on the
upper part of the flanks, and terminates in a strong ventral spine.
On the holotype, large umbilical, lateral, and ventral spines of nearly equal
strength are connected by strong ribs in the same manner as on the specimen
just described. The ventral spines outnumber the lateral spines and give rise to
ribs which incline backward and either faintly connect with the lateral tubercles
or end on the flanks between the tubercles. At the anterior end of the outer whorl,
there are two ventral spines for every lateral spine. On the next two whorls
(PI. 10,fig.1) the ornamentation of the flanks is essentially the same, and that of
the venter is unknown. Remnants of the lateral spines on the next to the largest
whorl are about half an inch in length.
The suture line, drawn at a whorl height of 8 mm., shows the general pattern
characteristic of Acanthodiscus. The external saddle is, however, rather narrow.
TYPE: Holotype (U. M. 16430), paratypes (U. M . 19020, 17861, 17834), Museum

of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, ranges through lower part of the upper member.
Localities 8 (unit 2), 12, and 58, Sierra de Parras, Coahuila, Mexico.
Acanthodiscus bernii Imlay, n. sp.
( P l a t e 4, figures 4 - 9 ; text figure 4 )
DESCRIPTION : This species is represented by six specimens which probably do not
include the adult form. Four inner whorls are shown on paratype 17920 and the
holotype. A fifth whorl is shown on paratype 19023. Whorl section subhexagonal,
wider than high; inner three whorls up to a diameter of 14 mm. barely embracing,
fourth whorl embracing about one-fourth, fifth whorl embracing one-third; flanks
highly convex; venter arched on the three inner whorls, broadly, rounded on the
outer whorls. Umbilicus shallow and fairly wide; wall inclined about 45 degrees
on the four inner whorls, very steep on the fifth whorl, rounding evenly into flanks.
Innermost whorl smooth. Ribs and constrictions begin at a diameter of about
1.3 mm. Only single ribs occur at first, but forked ribs appear at a diameter of
about 3 mm. and in later stages become common, being separated by one to three
single ribs on the fourth whorl and by one or two single ribs on the fifth whorl.
Ribs extend nearly radially from the line of involution to a ventral groove. Rib
bing strong but variable, and the bifurcating ribs tend to be most prominent. On
the inner four whorls, bifurcation occurs at various heights from the line of involu
tion to slightly above the middle of the flanks. On the fifth whorl, bifurcation
occurs on the umbilical shoulder and one or both branches may bifurcate or trifurcate at the middle of the flanks. The furcation points are thickened and on
the fourth and fifth whorls bear prominent spines. The ventral terminations of
the ribs are inclined slightly forward, most of them are thickened, and some are
tuberculated. The ventral groove is narrow. It is crossed by ribs on the inner
whorls but becomes fairly broad and smooth on the fifth whorl. There are about
six or seven constrictions per whorl.

The suture line was drawn at a whorl height of 18 mm. The lateral lobes consist
of two unsymmetrical branches. The first lateral lobe is moderate in width for
the genus and is longer than the siphonal lobe. The second lateral lobe is shorter
than the first, trends parallel to it, and has rather stout terminal branches. The
external saddle is broad and is divided by a secondary lobe into a large outer, and
a small inner, part. The first lateral saddle is broad, not deeply incised, and is
subdivided by a rather short accessory lobe.
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Dimensions in mm. are as follows:
Whorl

Whorl

Diameter

height

thickness

Umbilical

holotype (U. M. 17943)
paratype (U. M. 17920)

30.5
12.5

9.8
45

135
4.6

14.2
53

paratype (U. M. 19023)

58.0(?) 215

26.5

18.0(?)

width

R E M A R K S : This species is named in honor of Carl Bernius who wrote a small
geographic monograph on Das Becken Von Parras.
TYPE: Holotype (U. M. 17943), paratypes (U. M. 17920, 19023), Museum of Pale
ontology, University of Michigan.
OCCURRENCE: Taraises formation. Ranges through lower part of the upper mem
ber. Localities 18, 58, 8 (unit 2), and 12 (basal bed), Sierra de Parras, Coahuila,
Mexico.

Distoloceras Hyatt 1903
Distoloceras nodosum Imlay, n. sp.
(Plate 13, figure 3 )

DESCRIPTION: This species is represented by one specimen whose form and sculp
ture are similar to D. parritense Imlay. The sculpture of the inner whorl is some
what finer than on D. parritense at a comparable size. The outer whorl is distin
guished by more differentiated and closely spaced ribs, and by much greater prom
inence of the tubercles.
REMARKS: D. romeri (Neumayr and Uhlig) (1881, p. 187, pi. 42, fig. 1, pi. 55,
pi. 56) has similar sculpture to D. nodosum but is uncoiled.
TYPE: Holotype (U. M. 17998), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, middle part of upper member.
Locality 58,
Sierra de Parras, Coahuila, Mexico.

Distoloceras laticostatum Imlay, n. sp.
(Plate 15, figures 1-3, 5-10, 13)
DESCRIPTION : The following description is based on eleven specimens of which
most are preserved as pyrite.
Form compressed, discoidal; whorls increasing gradually in size; whorls elliptical
in section, much higher than wide, embracing slightly; flanks wide and flattened;
venter narrow. Umbilicus moderately wide and shallow; shoulder evenly rounded
in early stages, vertical in adult.
Innermost whorls smooth. Ribs appear at a diameter of about 2 mm. Both
single and bifurcating ribs occur in about equal numbers and without regular alter
nation up to a diameter of 12 mm. At greater diameters single ribs predominate.
In general, bifurcation takes place near the umbilical suture or near the middle
of the flanks. Ribs slightly falciform, inclined slightly forward; on inner whorls
slender, high, and terminating ventrally in high, narrow tubercles; on outer whorls
narrow near umbilicus, broad ventrally, becoming flat-topped on upper parts of
flanks and terminating ventrally in broad tubercles of varying prominence. Midventral area is narrow, smooth, and slightly impressed. On outer whorl of holotype
a few ribs bear umbilical and lateral spines. Slight constrictions present on three
innermost whorls. Suture line unknown.

SYSTEMATIC

DESCRIPTIONS

577

TYPE: Holotype (U. M. 17886), paratypes (U. M . 17946, 17931, 17959, 17987),

Museum of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Localities 8 (holo
type from unit 2), 18, and 58, Sierra de Parras, Coahuila, Mexico.
Distoloceras capulinense Imlay, n. sp.
( P l a t e 13, figures 1, 2, 5 )

: This species is represented by nine fragments. Although the internal
whorls are imperfectly known, the sculpture of the outer whorls is distinctive.
Form discoidal, compressed; outer whorl slightly embracing next inner whorl;
whorl section elliptical, much higher than wide; flanks flattened; venter narrowly
rounded; umbilical wall steep but rounding gently into flanks.
The ornamentation consists of fairly prominent trituberculate ribs between which
lie from one to three less prominent ribs with only ventral tubercles or ventral
and umbilical tubercles. Most of the ribs rise singly from tubercles on the umbilical
wall, a few bifurcate from tubercles and a few begin singly between tubercles. From
the umbilicus the ribs trend almost radially to a point slightly above the middle
of the flanks where the smaller ribs become swollen and the larger ribs give rise to
fairly prominent tubercles, then curve strongly forward to the venter, and terminate
in broad tubercles which bound a narrow, smooth, mid-ventral area. On the anterior
end of the holotype and on larger specimens some of the ribs branch at the lateral
tubercles.
DESCRIPTION

TYPE: Holotype (U. M. 18263), paratypes (U. M. 17895), Museum of Paleon

tology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Holotype from
Canon Alamo in the Sierra de Jimulco. Paratypes from localities 8 (lower part of
unit 1) and 12, in the Sierra de Parras, Coahuila, Mexico.
Distoloceras irregulare Imlay, n. sp.
(Plate 14, figures 3 , 5, 8-11)

The species is represented by five fragments.
Form discoidal, compressed; whorls barely embracing; whorl section elliptical,
much higher than wide; flanks flattened; venter narrowly rounded. Umbilicus
wide, wall steep at base but rounding evenly into flanks.
The ornamentation of the smaller fragments consists of fairly strong, trituberculate
ribs between which lie two or three somewhat weak trituberculate ribs. All ribs
begin singly. Most of them begin at the suture, but some of the weak ribs begin
on the lower part of the flanks. Their course is decidedly falciform in the early
stages but becomes straighter during development.
On the larger fragments, such as the holotype, the ribs are more differentiated
and variably spaced, and their course is nearly radial. The umbilical and lateral
tubercles become less prominent during development and are reduced to mere swell
ings. On the anterior end of the holotype the mid-ventral area disappears and the
flank ribs meet along the venter to form spinose projections.
REMARKS : This species is distinguished from D. capulinense Imlay by more-differ
entiated, wider-spaced, more-tuberculate ribs, and by its narrower venter.
DESCRIPTION:

TYPE: Holotype (U. M. 17913), paratypes (U. M. 18355, 17892), Museum of Pale

ontology, University of Michigan.
OCCURRENCE: Taraises formation, middle part of upper member.
Localities 10
(holotype) and 8 (units 1 and 2), Sierra de Farras, Coahuila, Mexico.
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Distoloceras parritense Imlay, n. sp.
( P l a t e 14, figures 1, 2, 4, 6, 7 )
DESCRIPTION : This species is represented by thirty-seven specimens of which nine
teen are pyritized. Form discoidal; whorls ovate in section, higher than wide, em
bracing slightly; flanks somewhat flattened, venter rather narrow. Umbilicus wide
and shallow, wall rounding evenly into flanks.
The earliest stages are unknown, but at a diameter of a few millimeters the shell
is ornamented with constrictions and falciform ribs. The ribs originate simply at
the suture, and about half of them bifurcate slightly below the middle of the flanks.
At diameters greater than about 10 mm., single ribs predominate, and most of the
bifurcation occurs near the line of involution. All ribs are narrow at the suture. Up
to a diameter of about 10 mm., the constrictions are faint, the ribs slender on the
venter and terminate in tiny tubercles which bound a narrow, smooth mid-ventral
area. On the next whorl, up to a diameter of 16 mm., there are five or six strong
constrictions, all the ribs broaden on the upper part of the flanks, and every con
striction is preceded by a rib which is much broader than the others and terminates
ventrally in a more-pronounced tubercle. At greater diameters the ribs become
differentiated into two sizes, one large and tuberculate, the other weak and nontuberculate except on the venter. On specimens the size of the holotype the large
ribs may be adjacent or separated by one to four of the smaller ribs. Most of the
small ribs begin simply at the line of involution, but some start from the umbilical
tubercles of the large ribs, and a few start from the lateral tubercles. Some small
ribs terminate in the lateral tubercles. During development the ventral tubercles
appear first, theij the lateral and the umbilical respectively. Their relative prom
inence is of the same order, but on the adult all are large. The suture line is
unknown.

TYPE: Holotype (U. M. 17883), paratypes (U. M. 17990, 18359, 17882), Museum of

Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, ranges through lower part of upper member.
Localities 8 (holotype), 50, and 58, Sierra de Parras, Coahuila. One specimen (17941)
from bed 5 of section on west flank of San Lazaro Anticline near San Lazaro, Nuevo
Leon, Mexico.
Hoplitides v. Koenen 1902, emend. Sayn, 1907
Hoplitidesf multicostatus Imlay, n. sp.
(Plate

12, figures 9, 1 0 ; text figure 3 )

DESCRIPTION: Form discoidal, compressed, whorls increasing rapidly in size; whorl
subhexagonal in section; greatest thickness near middle of flanks; lower part of
flanks nearly flat, upper part slopes gently toward venter which is truncated. Um
bilicus fairly wide for genus, wall vertical, shoulder abruptly rounded.
Inner whorls poorly preserved but appear to be ornamented by strong, simple ribs.
On outer whorl, strong ribs start singly or in pairs from small umbilical tubercles,
or begin on the upper part of the umbilical wall without tubercles. From the
umbilicus the ribs trend nearly radially to the middle of the flanks, where about
half of them divide into two branches which incline forward to the venter. Branch
ing ribs tend to alternate with simple ribs. The branching points are marked by
strong tubercles, and the corresponding points on the simple ribs are marked by
similar or somewhat weaker tubercles. The ribs terminate ventrally in rather pro
nounced tubercles which are elongated transversely to a wide ventral area on which
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the continuations of the ribs are discernable. Constrictions pronounced. Suture
line poorly preserved.
TYPE: Holotype (U. M. 16969), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower member. About 100 feet from base of
formation at locality 8, Sierra de Parras, Coahuila, Mexico.
Neocomites Uhlig 1905 emend Spath 1921
Neocomites kellumi Imlay, n. sp.
(Plate I I , figures 1 - 4 ; text figure 3 )
DESCRIPTION : This species is represented by numerous fragments.
The body
chamber is unknown.
Form discoidal; outer whorl sub-trapezoidal in section, slightly higher than wide
at posterior end, much higher than wide at anterior end, embracing preceding whorl
about one-half. Lower part of flanks flattened at all stages; upper part of flanks
slopes fairly steeply to venter on inner whorls but is gently inclined on outer whorl.
Venter truncated, wide, and slightly excavated. Umbilicus moderate in width, be
coming relatively narrower as shell increases in size; wall vertical on outer whorl;
shoulder abrupt.
On the outer two whorls, low, thick ribs begin on the umbilical wall, become
slightly tuberculiferous on the umbilical shoulder, and then on the flanks pass into
bundles of two, rarely three, prominent falciform ribs of which the majority bi
furcate near, or slightly below, the middle of the flanks. Some of the branches are
faintly connected. A few ribs begin faintly on the umbilical shoulder. Thickenings
or tiny tubercles occur at the bifurcation points, as well as at similar positions on
the simple ribs, but disappear on the anterior half of the outer whorl of the holotype.
The ventral terminations of the ribs are tuberculiferous and transverse to the
venter.
R E M A R K S : N. kellumi Imlay resembles N. neocomiensis d'Orbigny, especially the
variety N. subquadrata Sayn (1907, p. 31, pi. 3, fig. 12) which, however, appears to
have a slightly higher whorl section and a narrower venter.
TYPE: Holotype (U. M. 17880), paratype (U. M. 17953), Museum of Paleontology,
University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Localities 8
(unit 2), 18, and 58, Sierra de Parras, Coahuila, Mexico.

Neocomites anfractus Imlay, n. sp.
(Plate 10, figures 8, 9 )
DESCRIPTION : This species is represented by one pyritized specimen which shows
part of an outer whorl.
Form discoidal; evolute; whorl increasing moderately in size, barely embracing
preceding whorl; whorl section sub-octagonal at posterior end but becoming sub
ovate at anterior end, higher than wide; lower part of flanks flattened, upper part
inclined to truncated venter which is moderately wide and slightly excavated.
Umbilicus fairly narrow, wall steeply inclined, shoulder rather abruptly rounded.
Shell marked by three rows of tubercles and moderately weak ribs. The ventral
tubercles are strong and spinate; the umbilical tubercles are broad and weak; the
lateral tubercles are strong at the posterior end of the holotype but nearly disappear
at the anterior end. From the umbilical tubercles pass pairs, or rarely single, low
ribs of which the anterior rib is commonly slightly stronger. On the posterior part
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of the holotype, the anterior rib of each pair terminates in a lateral tubercle from
which pass two branch ribs. On the anterior part of the holotype, the anterior rib
of each pair becomes slightly swollen at the zone of lateral tubercles but remains
simple. All the ribs trend radially on the lower part of the flanks, curve backward
slightly above the lateral tubercles, and then curve forward to the ventral tubercles.
On the posterior end of the holotype the posterior rib of each pair terminates at
the same ventral tubercles as the succeeding branch rib, and on the anterior end
each rib pair commonly terminates in the same ventral tubercle. Rarely, three ribs
terminate in a single ventral tubercle. The various relations of ribs to tubercles
thereby produce a zigzag arrangement.
The suture line is not sufficiently preserved to figure but is very similar to that
of N. parritensis Imlay.
Diameter of holotype (estimated) 46 mm.; width of umbilicus 11.5 mm.(?);
height of last whorl 22 mm.; thickness of last whorl 17 mm.
REMARKS : This species is closest related to N. parritensis Imlay but may be readily
distinguished by its ornamentation.
TYPE: Holotype (U. M. 19037), Museum of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.
Neocomites acuticostatus Imlay, n. sp.
( P l a t e 10, figures 2, 10)

: This species is represented by two pyritized specimens.
Form discoidal; outer whorl sub-trapezoidal in section, much higher than wide,
embracing about one-eighth. Lower part of flanks flattened, upper part slopes
gently to venter. Venter truncated, moderate in width, slightly excavated. Um
bilicus moderate in width; wall nearly vertical on inner whorl, vertical on outer
whorl; shoulder rounded on inner whorls, abrupt on outer whorl.
The innermost whorl (PI. 10, fig. 10), probably the fourth, is marked by strong,
acute, rather widely spaced, radially trending ribs which begin faintly at the line
of involution, bear tiny tubercles on the umbilical shoulder, and bear broad tubercles
about three-fifths the way up the flanks. These tubercles probably mark the
branching points of ribs.
On the outer two whorls the umbilical wall bears low, thick ribs which end in
tubercles on the umbilical shoulder. From the tubercles pass bundles of two, or
rarely three, high, narrow, slightly falciform ribs. In each bundle, one rib com
monly bifurcates near the middle of the flank. Between the rib bundles are other
ribs which begin on the umbilical wall, do not become tuberculiferous on the
shoulder, and may remain simple or may bifurcate on the flanks. Thickenings occur
at the bifurcation points. The ventral terminations of the ribs are tuberculiferous
and transverse to the venter.
REMARKS: N. acuticostatus Imlay resembles N. kellumi Imlay but has a narrower
venter, a less inflated form, higher and narrower ribs, and more simple ribs.
TYPE: Holotype (U. M. 19029), paratype (U. M. 17929), Museum of Paleontology,
University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.
DESCRIPTION
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Neocomites parritensis Imlay, n. sp.
(Plate 10, figures 3, 4 ;

text figure 4 )

: This species is represented by three pyritized specimens.
Form discoidal; evolute; whorls increasing fairly slowly in size, embracing about
one-sixth; outer whorl sub-octagonal in section, slightly higher than wide; inner
whorls subcircular in section, wider than high; lower part of flank flattened, upper
part slopes fairly steeply to truncated venter. Venter of outer whorl moderately
wide, and slightly excavated; venter of inner whorls is wide and rather deeply
excavated. Umbilicus moderate in width for genus; wall steeply inclined; shoulder
rather abruptly rounded on outer whorl, more gently rounded on inner whorls.
Innermost whorl smooth; second whorl with faint, widely spaced ribs; third and
fourth whorls marked with single, widely spaced ribs which begin faintly on um
bilical wall, are inclined slightly forward, become stronger ventrally, and terminate
in inflated tubercles. Tiny umbilical tubercles appear on the fourth wall. Outer
whorl marked by broad, faint ribs which begin at the suture, then incline slightly
backward, and terminate in low swellings on the umbilical shoulder. From these
swelling pass bundles of two, rarely three, fairly prominent, falciform ribs of which
about half bifurcate a little above the middle of the flanks. Other ribs share the
same characteristics on the flanks, but rise faintly on the umbilical shoulder between
the swellings. The bifurcation points are marked by swellings. The ventral termi
nations of the ribs are swollen and tubercular, and bound a fairly smooth midventral area which is marked faintly by rib continuations.
The suture line is not very frilled but shows the general plan of the Neocomitids.
REMARKS : This species is distinguished from N. kellumi Imlay by its more inflated
form, less steeply inclined umbilical wall, fewer bifurcating ribs, and coarser orna
mentation on internal whorls.
TYPE: Holotype (U. M. 18259), paratype (U. M. 19035), Museum of Paleontology,
University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member. Localities 18 and
58, Sierra de Parras, Coahuila, Mexico.
DESCRIPTION

Leopoldia K. Mayer 1887
Leopoldia victoriensis Imlay, n. sp.
(Plate 12, figures 1 - 4 ; text figure 4 )
DESCRIPTION : This species is represented by 25 specimens of which 23 are pyritized.
Form fairly involute; outer whorls much higher than wide; whorls embracing about
three-fifths; flanks nearly flat, lower three-fourths swollen on adults; venter fairly
narrow, slightly convex, and smooth except on the adult whorl. Umbilicus narrow
and shallow, wall vertical, shoulder angular.
Shell marked by strongly falciform ribs. On the innermost known whorl (PI. 12,
fig. 3) the ribs originate singly on the umbilical shoulder, either remain simple or
bifurcate near the middle of the flanks, and terminate ventrally in tiny tubercles
which bound a narrow, smooth mid-ventral area. Other ribs begin on the middle
of the flanks and extend to the mid-ventral area. On the outer whorls, most ribs
originate singly, rarely doubly, in blunt thickenings on the umbilical shoulder;
others begin higher up on the flanks; and nearly all bifurcate slightly above the
middle of the flanks. On the inner whorls the ribs are distinct, but on the outer
whorls they become broad and indistinct on the lower three-fourths of the flanks.
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The ventral terminations are inclined s t r 6 forward at all stages, become swollen
on the outer whorls, and in adults continue across the venter with only moderate
diminution in strength. Many faint c o n * ' ' ' '
present. The species attains
a fairly large size.
The suture line figured is from a f gment with a whorl height of 14 mm., and
compares closely with the suture lines of certain European forms at similar diam
eters—e.g., L. castellanensis (d'Orbigny) as figured by Baumberger (1905, p. 43,
fig. 25). The essential characters of the genus are shown—namely, the strongly
unsymmetrical structure of the lateral l ° i with the inner branch more strongly
developed than the outer.
Greatest diameter of holotype 58 mm.; width of umbilicus 11 mm.; height of last
whorl 28 mm.; thickness of last whorl 15 mm. Dimensions of paratype 19027 given
in same order are 332, 6.7, 16, and 9.2 mmct
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TYPE: H o l o t y p e (U. M.

19026), paratypes (U. M.

18255, 18261, 19027, 18254),

Museum of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Localities 18, 8,
50, and 58, Sierra de Parras, Coahuila, Mexico.
LeopoldiaflexuosaImlay, n. sp.
(Plate

11, figures 5, 6 ; tent figure 4 )

DESCRIPTION : This species is represented by one pyritized specimen which is sim
ilar to L. victoriensis Imlay in its whorl shape but has stronger, more falciform
ribbing.
Shell marked b y very strongly falciform ribs of which most begin singly in blunt
thickenings on the umbilical shoulder and bifurcate or trifurcate at, or slightly
above, the middle of the flanks. A few ribs begin near the middle of the flanks.
In trifurcation, one of the outer ribs begins a little lower on the flank than the
other two. The ribs are broad and low on the lower two-thirds of the flanks, espe
cially along the zone of furcation, but become strong on the upper third of the
flanks. The ventral terminations of the ribs are swollen, incline forward, and bound
a fairly narrow, smooth, mid-ventral area. The suture line is essentially the same
as on L. victoriensis Imlay.
Diameter of holotype 39 mm.; width of umbilicus 72 mm.; height of last whorl
17 mm.; thickness of last whorl 9.5 mm.
TYPE: Holotype (U. M. 19011), Museum of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahu_ila, Mexico.

Leopoldia crassicostata Imlay, n. sp.
( P l a t e 11, figures 7, 8,)
DESCRIPTION : This species is represented by two pyritized fragments which do
not show the degree of involution. Whorl section sub-trapezoidal, higher than wide;
flanks nearly flat; venter broad and slightly convex; umbilical wall vertical, shoul
der angular.
Shell marked b y prominent, falciform ribs which begin singly, or in pairs, in
blunt thickenings on the umbilical shoulder and bifurcate at, or slightly above, the
middle of the flanks. A few ribs begin low on the flanks but bifurcate at the zone
of furcation. R i b s broad but fairly strong on lower parts of flanks and become
narrower but more prominent on the upper third. The ventral terminations of
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the ribs are swollen, inclined forward, and bound a smooth mid-ventral area. Di
mensions of holotype at anterior end: height of whorl 16 mm.; thickness of whorl
10.6 mm.
REMARKS : This species is distinguished from the other species described herein by
its coarser ornamentation and lower whorl section.
TYPE: Holotype (U. M. 19007), paratype (TJ. M. 19008), Museum of Paleontology,
University of Michigan.
OCCURRENCE : Taraises formation, lower part of upper member. Locality 58, Sierra
de Parras, Coahuila, Mexico.
Leopoldia bakeri Imlay, n. sp.
(Plate 12, figures 8 - 8 ; text figure 3 )
DESCRIPTION: This species is represented by fourteen specimens. Form discoidal,
involute; whorls elliptical in section, nearly twice as high as wide, embracing about
one-half; flanks somewhat flattened; venter narrowly rounded, with a smooth me
dian area. Umbilicus shallow and fairly narrow, wall vertical, shoulder sub-angular.
On the innermost known whorl, probably the fourth (PI. 12, figs. 6, 7), the shell
bears fairly strong, falciform ribs of which most begin singly at the umbilical shoul
der as tubercular projections. Some ribs rise doubly on the umbilical shoulder,
and nearly all bifurcate slightly above the middle of the flanks. A few ribs rise
singly near the middle of the flanks. All ribs become slightly swollen on the upper
third of the flanks and terminate ventrally in forwardly inclined tubercles which
bound a narrow, smooth mid-ventral area.
An outer whorl, shown on the holotype (PI. 12, fig. 8), is characterized by an
increasing smoothness and slight swelling of the lower two-thirds of the flanks, and
by the increasing strength of the ribs on the upper third of the flanks. At the
anterior end of the holotype the ribs continue faintly across the venter. There
is some variation in coarseness of ribbing on various specimens. The suture line
is unknown.
R E M A R K S : This species is distinguished from L. victoriensis Imlay mainly by its
less-involute form, its less-swollen flanks, and less strongly swollen ventral termina
tions of ribs. It is named in honor of Charles Lawrence Baker, of Texas Agricul
tural and Mechanical College.
TYPE: Holotype (U. M. 16413), paratypes (U. M. 18258), Museum of Paleontology,
University of Michigan.
OCCURRENCE: Taraises formation, lower part of the upper member.
Localities 8
(holotype from unit 2), 12, 18, and 58, Sierra de Parras, Coahuila, Mexico.

Thurmannites Kilian 1913
Thurmannites sp.
(Plate 15, figures 4, 1 2 ; text figure 3 )
DESCRIPTION : The genus Thurmannites is represented by numerous fragments be
longing to several species, but none is well enough preserved to be described spe
cifically. One internal mold from locality 8, base of unit 1, probably belongs to the
same species as a form figured by Bose (1923, p. 100, pi. 6, fig. 1), from Sierra del
Chivo, Symon, Zacatecas. In the highest beds of the Taraises formation at locality
20 were found two specimens of a species (PI. 15, figs. 4, 12; U. M. 16863) charac
terized by the strength of the ribs on the venter. From the base of the upper
member of the Taraises formation at locality 12 were obtained three specimens of
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Thurmannites, which bear resemblances to Acanthodiscus. The description of one
specimen (U. M. 18003) is as follows:
Form stout; whorl sub-quadrate in section (text fig. 3), higher than wide, em
bracing about one-fourth; flanks flattened, sloping gently to venter; venter trun
cated, wide; umbilicus probably fairly wide; wall vertical at base, fairly high;
shoulder strongly rounded. Ribs high, pronounced, widely but variably spaced.
All ribs start singly at, or near, the umbilical suture, incline backward to the
shoulder, are flexuous and incline forward on the flanks; and cross venter trans
versely with considerable diminution in strength. All the ribs bifurcate at rather
prominent tubercles slightly above the middle of the flanks and give rise to some
what weaker tubercles at the edge of the venter. On the upper part of the flank
of the largest specimen, short ribs are intercalated between successive forked ribs.
Other fragmentary specimens of Thurmannites were collected from the lower part
of the upper member at localities 58, 18, and 8.
Kilianella Uhlig 1905
Kilianella mayrdnensis Imlay, n. sp. 5
(Plate 15, figures 1 4 - 1 7 ; text figure 4 )
DESCRIPTION: Moderately large forms for genus; whorl subrectangular in section,
higher than wide; flanks and venter somewhat flattened; innermost whorls em
bracing slightly, outer whorl embracing about two-fifths; umbilicus moderately
wide and shallow; walls steeply inclined on inner whorls, nearly vertical on outer
whorl.
Innermost whorls smooth up to a diameter of about 2 mm. Next three-quarters
volution marked by strong distant simple ribs and strong constrictions. At a diam
eter greater than 4 mm., bifurcating ribs predominate over simple ribs, but without
regular arrangement. Up to a diameter of about 95 mm., bifurcation occurs only
near the middle of the flanks. At greater diameters, bifurcation likewise takes place
commonly at the umbilical shoulder, and one or both ribs, in turn, bifurcate at,
or slightly above, the middle of the flanks. Bifurcation points on inner whorls are
slightly thickened and on outer whorls bear distinct tubercles. Ribs strong, acute,
slightly falciform, inclined slightly forward; slightly broadened ventrally and termi
nating in tubercles of varying prominence which are inclined forward and border
a rather broad, smooth, slightly concave mid-ventral area. On a mold of large size,
the outer whorl exhibits ribs of two sizes as in Distoloceras. Interspaces much wider
than ribs. About eight or nine constrictions per whorl.
The suture line is not very frilled; the lateral lobe is deep and somewhat sym
metrical; the umbilical lobe is much shorter and unsymmetrical; the auxiliary lobes
descend abruptly toward the suture.
Diameter of holotype (estimated) 37 mm.; width of umbilicus 12.4 mm.; height
of last whorl one-fourth volution back from anterior end 14.5 mm.; thickness of
last whorl 11 mm.
R E M A R K S : Kilianella mayrdnensis greatly resembles Kilianella roubaudiana (d'Orbigny) sp. emend Sayn (1907, p. 47-49, pi. 6, figs. 9, 10, 15), but the ribs are slightly
narrower, fewer per whorl, more commonly branched, the ventral area is slightly
broader. Compared with Kilianella pexiptychus Uhlig (1882, p. 389, pi. 4, figs. 4, 5;
1910, p. 229, pi. 82, fig. 2a-c) the ribs are less falciform.
This species may be readily distinguished by its ornamentation and venter.
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TYPE: Holotype (U. M. 17952), paratypes (U. M. 17950, 17924), Museum of Pale
ontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Localities 18
(holotype), 50, 58, Sierra de Parras, Coahuila, Mexico.
Kilianella sp.
(Plate 15, figure 11)
DESCRIPTION : One internal cast shows four whorls which are barely embracing.
Whorl section probably higher than wide, flanks slightly convex. Umbilicus wide,
without distinct wall. Ornamentation consists of strong, falciform ribs, which are
narrow at their origin at the line of involution, wider on the upper part of the
flanks, and terminate ventrally in small tubercles which bound a narrow, smooth
mid-ventral area. Most ribs are simple, but about every third or fourth rib bifur
cates slightly below the middle of the flanks. The bifurcation points are slightly
swollen. Six or seven constrictions per whorl.
R E M A R K S : The general form and ornamentation are similar to K. roubaudiana
d'Orbigny (Kilian, 1887-1888, p. 679, pi. 17, figs. 2a, b, 3a, b ; Sayn, 1907, p. 47,
pi. 6, figs. 9-11, 14-15).
SPECIMEN: U. M. 18265, Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, gray limestone of lower member on north slope
of Canon del Toboso near Symon, Zacatecas.

Bochianites P. Lory 1897
Bochianiles sp.
(Plate 8, figures 1, 11-13)

This genus is represented in the upper member of the Taraises formation by
numerous fragments. The general form and sculpture of some of these are similar
to B. neocomiensis d'Orbigny (1840-1841, p. 560, pi. 138, figs. 1-5).
Berriasella Uhlig 1905
Berriasella sp.
(Plate 5, figure 3 )

: One laterally compressed specimen from the lower member of the
Taraises formation is somewhat similar to a form, described by Burckhardt (1919,
p. 56, pi. 19, figs. 3, 4), from a slightly older bed in the Sierra de Ramirez, Zacatecas.
The specimen here described was evidently much higher than wide and the outer
whorl embraces the preceding about two-fifths. Ribs strong and rather high. Most
of them originate faintly at the umbilical suture, incline backward to the umbilical
shoulder, and then incline forward slightly and cross the flanks in a flexuous man
ner. Most ribs bifurcate between the middle and the upper third of the flanks.
Some of the bifurcation points are slightly swollen, others are indistinct. About
every third or fourth rib does not bifurcate. These ribs either originate at the
suture or on the lower third of the flanks. On the next to the outer whorl the ribs
terminate ventrally in tubercular swellings which bound a nearly smooth, narrow
mid-ventral area. On the outer whorls the ribs continue strongly across the venter,
although faint ventral tubercles and a faint mid-ventral thinning occur.
SPECIMEN NO. 18267, Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, gray limestone of lower member, north slope of
Canon del Toboso near Symon, Zacatecas.
DESCRIPTION
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Hemihoplites Spath 1924
Hemihoplites? sp.
(Plate 2, figure 10)

This species is represented by only one specimen. Form discoidal,
involute, probably compressed; flanks gently convex, becoming flattened anteriorly;
umbilicus small, shoulder rounded. Ribs start on the umbilical wall, incline slightly
backward to the umbilical shoulder, and pass nearly radially across flanks in a
slightly flexuous manner. Ribs become stronger ventrally and terminate in ventral
projections. Most ribs remain single, but a few appear to bifurcate low on the
flank.
FIGURED SPECIMEN: 16866, Museum of Paleontology, University of Michigan.
OCCURRENCE : Taraises formation, upper part of upper member. Locality 20, Sierra
de Parras, Coahuila, Mexico.
DESCRIPTION:

Neolissoceras Spath 1921
Neolissoceras abbotti Imlay, n. sp.
(Plate 2, figures 1-3, 8 ; text figure 4 )

The species is based on one pyritic specimen. Shell small, com
pressed discoidal; whorl section subquadrate, higher than wide; outer whorl em
bracing about two-thirds of preceding whorl; venter well rounded, flanks flat; um
bilicus moderate in width and shallow, wall gently inclined and rounding into flanks
in a narrow interval.
Surface smooth. Suture line similar to N. grasianus (d'Orbigny) (1840-1841, p. 141,
pi. 44, figs. 1-3). Siphonal lobe short and narrow; first lateral saddle slightly nar
rower than the siphonal lobe; lateral lobe large and trifid; second lateral saddle as
large as the lateral lobe, with two unequal branches; three small auxiliary lobes
visible.
Greatest diameter of holotype 155 mm.; width of umbilicus 2.6 mm.; height of
last whorl 7.8 mm.; thickness of last whorl 5 mm.
TYPE: Holotype (U. M. 17956), Museum of Paleontology, University of Michigan.
OCCURRENCE: Taraises formation, lower part of upper member.
Locality 18,
Sierra de Parras, Coahuila, Mexico.
DESCRIPTION:
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Figures 1-3.—Olcostephanus coahuilensis Imlay, n. sp.; Holotype U. M. 16994 (p.
553).
Figures slightly reduced.
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PLATE 2

fossils o f t h e taraises f o r m a t i o n o f n o r t h e r n mexico
Figures 1-3,8.—Neolissoceras abbotti Imlay, n. sp.; Holotype U. M. 17956 (p. 586).
Figures 4,6,11,12.—Olcostephanus colorinensis Imlay, n. sp.; (4, 12) Lateral and
ventral views of holotype U. M. 17899; (6) Lateral view of crushed
specimen U. M. 17907; (11) Lateral view of paratype U. M. 16459
(p. 554).
Figure 5.—Olcostephanus discoideus Imlay, n. sp.; Holotype U. M. 17890 (p. 553).
Figure 7.—Valanginites sp.; U. M. 18264 (p. 557).
Figure 9.—Olcostephanus ? sp.; U. M. 16972 (p. 556).
Figure 10.—Hemihoplites ? sp.; U. M. 16866 (p. 586).
All figures natural size.
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Figures 1-3.—Maderia multituberculata Imlay, n. sp.; Ventral, lateral, and apertural
views of holotype; U. M. 19053 (p. 559).
Figures 4,5,8,12.—Maderia coronata Imlay, n. sp.; (4, 5) Lateral and apertural
views of holotype U. M. 19045; (8, 12) ventral and lateral views of
paratype U. M. 19046 (p. 558).
Figures 6,7,13-15.—Maderia semilunaris Imlay, n. sp.; (6, 7) Lateral and apertural
views of holotype U. M. 18071; (13-15) ventral, apertural, and lateral
views of paratype U. M. 19044 (p. 561).
Figures 9-11.—Olcostephanus {Dichotomites?) compressiusculus Imlay, n. sp.; Ven
tral, lateral, and apertural views of holotype U. M. 17870 (p. 556).
All figures natural size.
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PLATE 4
FOSSILS O F T H E TARAISES F O R M A T I O N O F N O R T H E R N M E X I C O

Figures 1-3.—Valanginites angusticoronatus Imlay, n. sp.; Ventral, apertural, and
lateral views of holotype U. M. 18000 (p. 557).
Figures 4-9.—Acanthodiscus bernii Imlay, n. sp.; (4, 5) Lateral view of paratype
U. M. 17920; (6, 8) lateral and ventral views of holotype U. M. 17943;
(7, 9) ventral and lateral views of paratype U. M. 19023 (p. 575).
Figure 10.—Olcostephanus (Dichotomites?) compressiusculus Imlay, n. sp.; Lateral
view of holotype U. M. 17870 (p. 556).
Figures natural size unless otherwise indicated.
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PLATE 5

fossils o f t h e taraises f o r m a t i o n o f n o r t h e r n mexico
Figures 1,2.—Olcostephanus quadriradiatus Imlay, n. sp.; Ventral and lateral views
of holotype U. M. 17889 (p. 554).
Figure Z—Berriasella sp.; U. M. 18267 (p. 585).
Figures4-6.—Maderia cupidinensis Imlay, n. sp.; (4) Lateral view of paratype U. M.
18299; (5, 6) lateral and apertural views of holotype U. M. 18056
(p. 561).
Figures7-10.—Ceratotuberculus casitensis Imlay, n. sp.; (7) Lateral view of paratype
U. M. 18179; (8) lateral view of paratype U. M. 18177; (9, 10) lateral
and ventral views of holotype U. M. 18178 (p. 569).
Figures 11,12.—Spitidiscus kesleri Imlay, n. sp.; Lateral and apertural views of
holotype U. M. 17949 (p. 571).
Figures 13-15.—Spitidiscus boesei Imlay, n. sp.; Lateral, apertural, and ventral views
of holotype U. M. 19009 (p. 570).
All figures natural size.
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Figures 1,11-13.—Bochianiles sp.; ( 1 ) U. M. 17193; (11-13) U. M. 17865 (p. 585).
Figures 2-10,14,16.—Ceratotuberculus linguituberculatus Imlay, n. sp.; (2-4) Lateral,
ventral, and apertural views of paratype U. M. 15419; (5, 10) lateral
and ventral views of paratype U. M. 17942; (6-9) ventral, apertural,
and lateral views of holotype U. M. 19040; (14, 16) ventral and lateral
views of paratype U. M. 18180 (p. 569).
Figure 15.—Olcostephanus symonensis (Bose); U. M. 18073 (p. 556).
All figures natural size.
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Figures 1-4,16-18.—Mexicanoceras parrasense Imlay, n. sp.; (1-4) holotype U. M.
18001; (16-18) paratype U. M. 17995 (p. 568).
Figures 5-7.—Mexicanoceras subquadratum Imlay, n. sp.; holotype TJ. M. 18066
(p. 565).
Figures 8-11.-—Saynoceras americanum Imlay, n. sp.; holotype U. M. 19084 (p. 571).
Figures 13-15.—Maderia? latiumbilicata Imlay, n. sp.; holotype U. M. 19056 (p. 560).
Figues 19-21.—Mexicanoceras rarituberculatum Imlay, n. sp.; holotype U. M. 18049
(p. 567).
Figures22-24,28.—Mexicanoceras neohispanicum (Bose); (22-24) hypotype U. M.
18064; (28) hypotype U. M. 17967 (p. 566).
Figures 12,25-27.—Mexicanoceras mimbrense Imlay, n. sp.; (12) Paratype U. M.
18043; (25-27) holotype U. M. 12166 (p. 564).
Figures natural size unless otherwise indicated.
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PLATE 8

fossils o f t h e taraises f o r m a t i o n o f n o r t h e r n mexico

Figures 1-4.—Maderia nontuberculata Imlay, n. sp.; (1, 2) Paratype U. M. 18145;
(3, 4) holotype U. M. 18036 (p. 560).
Figures 5-8.—Mexicanoceras subinfiatum Imlay, n. sp.; (5-7) holotype U. M . 18038;
(8) paratype U. M. 19066 (p. 565).
Figures 9-19.—Maderia altiumbilicala Imlay, n. sp.; (9-11) Holotype U. M. 18054;
(12-13) paratype U. M. 18044; (14, 15) paratype U. M. 18059; (16-18)
paratype U. M. 17921; (19) paratype U. M. 17196 (p. 558).
Figures 20-22,25,26.—Mexicanoceras kanei Imlay, n. sp.; (20-22) Holotype U. M .
17915; (25, 26) paratype U. M. 18061 (p. 564).
Figures23,24,30,31.—Mexicanoceras vigorosum Imlay, n. sp.; (23, 24) Paratype U. M.
18046; (30, 31) holotype U. M. 17918 (p. 562).
Figures 27-29,32.—Mexicanoceras zacatecanum (Bose); (27, 32) Hypotype U. M .
18068; (28, 29) hypotype U. M. 17818 (p. 566).
Figures33-37.—Mexicanoceras gloriense Imlay, n. sp.; (33) Paratype U. M . 17195;
(34) paratype U. M . 17928; (35-37) holotype U. M. 17531 (p. 567).
All figures natural size.
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Figures 1,2,7,8.—Acanthodiscus magnificus Imlay, n. sp.; (1, 2) Ventral and lateral
views of paratype U. M. 19028; (7, 8) ventral and lateral views of
holotype U. M. 17989 (p. 572).
Figures3-6,9,10.—Acanthodiscus coahuilensis Imlay, n. sp.; (4-6) Lateral and ventral
views of paratype U. M. 18004; (3) paratype U. M. 18262; (9, 10)
holotype U. M. 17862 (p. 573).
All figures natural size.
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Figures 1,5-7.—Acanthodiscus lamparensis Imlay, n. sp.; (1) Paratype U. M. 17834;
(5) paratype U. M. 19020; (6, 7) holotype U. M. 16430 (p. 574).
Figures3,4.—Neocomites parritensis Imlay, n. sp.; Holotype U. M. 18259 (p. 581).
Figures2,10.—Neocomites acuticostatus Imlay, n. sp.; (2) Holotype U. M. 19029;
(10) paratype U. M. 17929 (p. 580).
Figures8,9.—Neocomites anjractus Imlay, n. sp.; Holotype U. M. 19037 (p. 579).
All figures natural size.
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Figures 1-4.—Neocomites kellumi Imlay, n. sp.; (1, 2) Holotype U. M . 17880; (3, 4)
paratype U. M . 17953 (p. 579).
Figures5,6.—Leopoldia ftexuosa Imlay, n. sp.; Holotype U. M . 19011 (p. 582).
Figures7,8.—Leopoldia crassicostata Imlay, n. sp.; Holotype U. M . 19007 (p. 582).
Figure 9.—Acanthodiscus grossiornatus Imlay, n. sp; Holotype U. M . 17975 (p. 574).
All figures natural size.
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PLATE 12
FOSSILS O F T H E TARAISES F O R M A T I O N _ O F N O R T H E R N M E X I C O

Figures 1-4.—Leopoldia victoriensis Imlay, n. sp.; (1, 2) Holotype U. M . 19026; (3)
paratype U. M . 18261; (4) paratype U. M . 19027 (p. 581).
Figure 5.—Acanthodiscus grossiornatus Imlay, n. sp.; Ventral view of holotype U. M .
17975 (p. 574).
Figures6-8.—Leopoldia bakeri Imlay, n. sp.; (6, 7) Ventral and lateral views of
paratype U. M . 18258; (8) holotype U. M . 16413 (p. 583).
Figures9,10.—Hoplitides? multicostatus Imlay, n. sp.; Holotype U. M . 16969 (p 578).
All figures natural size.
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Figures 1,2,5.—Distoloceras capulinense Imlay, n. sp.; (1) Paratype U. M. 17895
(2, 5) holotype U. M. 18263 (p. 577).
Figure3.—Distoloceras nodosum Imlay, n. sp.; Holotype U. M. 17998 (p. 576).
Figure4.—Acanthodiscus magnificus Imlay, n. sp.; Paratype U. M. 18352 (p 572).
Figures natural size unless otherwise indicated.
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Figures 1,2,4,6,7.—Distoloceras parritense Imlay, n. sp.; (1) Holotype U. M. 17883;
(2) paratype U. M. 17882; (4) U. M. 18359; (6, 7) ventral and lateral
views of paratype TJ. M. 17990 (p. 578).
Figures3,5,8-11.—Distoloceras irregulare Imlay, n. sp.; (9, 11) Ventral and lateral
views of holotype U. M. 17913; (8) paratype U. M. 17892 (3, 5, 10)
lateral and ventral views of paratype U. M. 18355 (p. 577).
All figures natural size.
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Figures 1-3, 5-10, 13.—Distoloceras laticostatum Imlay, n. sp.; (1-3) Lateral and
ventral views of holotype U. M. 17886; (5, 8) lateral view of paratype
U. M. 17946; (6, 7) lateral and ventral view of paratype U. M . 17931;
(9) paratype U. M. 17987; (10,13) ventral and lateral views of paratype
U. M. 17959. Figure 5 ( X 2 ) (p. 576).
Figures 4,12.—Thurmannites sp., U. M. 16863 (p. 583).
Figure 11—Kilianella sp., U. M. 18265 (p. 585).
Figures 14-17.—Kilianella mayrdnensis Imlay, n. sp.; (14, 15) Holotype U. M . 17952;
(16) ventral view of paratype U. M. 17924; (17) paratype 17950
(p. 584).
Figures natural size unless otherwise indicated.
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