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ABSTRACT: The deep-sea, Upper Cretaceous through Paleocene benthic Foraminifera from the Méndez and Velasco Formation
(Tampico Embayment, northeastern Mexico) were first described in classical papers of the 1920s. These faunas were among the first
deep-water faunas of this age to be described, and many of the species have been recognized in Deep Sea Drilling Project and Ocean
Drilling Program sites worldwide. We present the first taxonomic update of these classic faunas since the 1920s, with special attention
to species first described from this area, and species that have been widely used in paleobathymetric reconstructions.

Benthic foraminiferal assemblages were analyzed from the Cretaceous Méndez and Paleocene Velasco Formations in seven sec-
tions in the northeastern and central-eastern parts of Mexico. The Foraminifera are generally well preserved, although commonly
recrystallized and filled with sparry calcite. They indicate paleodepths ranging from upper to middle bathyal for the three northernmost
sections, and lower bathyal for the other sections. The clastic unit between the Méndez and Velasco Formations contains a mixture of
neritic and bathyal species, and probably originated as a result of mass-wasting associated with the bolide impact on the Yucatan peninsula.

From the about 140 benthic foraminiferal taxa identified, we describe 88 species belonging to 41 genera. These correspond to the
most representative taxa in northeastern Mexico across the Cretaceous-Paleogene transition, because of their common occurrence,
paleobathymeitric significance, or first description from this region.

INTRODUCTION

Deep-sea benthic foraminifera have been used in faunal as well
as paleoceanographic and isotopic studies of material collected
by the Deep Sea Drilling Project and Ocean Drilling Program in
hundreds of sites worldwide. These studies have documented
extensively that many species have long stratigraphic ranges
and cosmopolitan occurrences (e.g., Berggren 1972; Schnitker
1979; Douglas and Woodruff 1981; Dailey 1983; Boltovskoy
1981,1987; Boltovskoy and Boltovskoy 1988; 1989; Tjalsma
and Lohmann 1983; Thomas 1990a; Boltovskoy and Ocampo
1993; Boltovskoy et al. 1995; Kaiho 1998). Upper Cretaceous
to lower Paleogene deep-sea benthic foraminifera had been de-
scribed from few localities before deep-sea drilling, and authors
frequently refer to species described from these few localities.
These referrals have commonly been made without access to
the type material (e.g., Braga et al. 1975; Schnitker 1979), and
there tends to be little agreement as to the taxonomy of deep-sea
benthic foraminifera, as addressed by van Morkhoven et al.
(1986) and Bolli et al. (1994). One of the classic localities for
deep-water benthic foraminifera is located in northeastern Mex-
ico. The descriptions of benthic Foraminifera from the Méndez
and Velasco Formations were some of the earliest catalogs of
Late Cretaceous - Paleogene deep water species, and no de-
tailed taxonomic studies on benthic Foraminifera have been
carried out in this area since White’s (1928a, 1928b, 1929) stud-
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The Upper Cretaceous (Méndez Formation) through Lower
Paleocene (Velasco Formation) Foraminifera from the Tampico

Embayment in northeastern Mexico (Tamaulipas State) were
studied by Cushman (e.g., 1926 a, 1926b) and White (1928 a, b;
1929), who recognized that these faunas represent deeper water
environments than are represented in most land sections.
Berggren (1972), Berggren and Aubert (1975) and Schnitker
(1979) described Paleocene benthic foraminifera from around
the North Atlantic and Tethys Oceans, and distinguished be-
tween the shallower “Midway-type fauna” on which Berggren
and Aubert (1975) concentrated, and the deeper “Velasco-type
fauna” (Schnitker, 1979). Midway-type faunas were interpreted
as neritic assemblages (shelf), whereas the Velasco fauna con-
tained bathyal to abyssal assemblages (e.g., van Morkhoven et
al. 1986). Mixed Midway and Velasco-type faunas are found in
upper bathyal settings (e.g., Speijer 1995; Widmark and Speijer
1997a, b).

Since the 1980s, when Alvarez et al. (1980) suggested that a
meteorite impact was the cause of the mass extinction at the end
of the Cretaceous (K/P boundary), many researchers have be-
come interested in detailed studies of Cretaceous and Paleocene
sediments. Penfield and Camargo (1981) recognized a possible
location for the impact crater on the northern part of the Yucatan
Peninsula (Mexico), but their discovery was not taken into ac-
count for ten years. Hildebrand et al. (1991) argued that the
Chicxulub structure could indeed be the site of the K/P impact.
Later studies documented the synchroneity of the Chicxulub
crater and the K/P extinction (e.g., Swisher et al. 1992; Krogh et
al. 1993; Schulz and d’Hondt 1996; Morgan et al. 1997;
Bralower et al. 1998).
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Since the early 1980s, many investigators have thus focused
their research on the biostratigraphy, sedimentology. geochem-
istry and mineralogy of sediments in outcrops of Upper Creta-
ceous-Paleogene sections close to the impact site, throughout
Mexico. Little information on benthic foraminifera is included
(e.g., Smit et al. 1992, 1994; Stinnesbeck et al. 1993). Some pa-
pers contain scant references to the benthic foraminiferal faunas
(e.g., Keller et al. 1994; Keller and Stinnesbeck 1996), but de-
scribe them as being neritic to uppermost bathyal, in contrast to
the earlier studies quoted above.

We present the first taxonomic study of the Velasco-type ben-
thic foraminiferal assemblages from the Gulf of Mexico since
the 1920s. We will document a classic fauna of bathyal benthic
foraminifera, in order to elucidate several long-standing taxo-
nomic problems and document primary types as well as mor-
phological variability in common deep-sea taxa. We studied the
type material from Cushman (e.g., 1926a, 1926b) in the Smith-
sonian Institution, and the material described by White (1928a,
1928b, 1929), in the American Museum of Natural History in
New York. We compared these specimens with those in our
samples.

Geological setting

Sections containing the K/P boundary are well exposed
throughout the region bordering the Gulf of Mexico along its
western shores. Benthic foraminifera were analyzed from seven
sections (La Ceiba, La Lajilla, El Mimbral, El Mulato, El
Penon, Los Ramones and El Tecolote), in the states Veracruz,
Tamaulipas and Nuevo Leén (text-fig. 1). In this region, a con-
troversial clastic deposit, which is intercalated between two
hemipelagic marly formations, marks the K/P boundary. The
two marly formations are the Maastrichtian Méndez Formation
and the Paleogene Velasco Formation (text-fig. 2). During the
late Maastrichtian and early Paleogene, Mexican sedimentary
basins were controlled by tectonic events associated with the
development of the Sierra Madre Oriental (e.g., Pindell and
Barrett 1990). These tectonic events caused the deposition of
fluvial and deltaic systems in the North, and of deep-water sedi-
ments in flysch facies toward the South. In contrast, the
North-central region (Tampico-Misantla Basin) was isolated
from coarse terrigenous sediments and contains the hemi-
pelagic Méndez and Velasco Formations (Longoria and
Gamper 1993). The Méndez Shale (De Golyer 1915) represents
the sedimentation of bathyal facies in the Tampico-Misantla
Basin from northern Veracruz State to the southern part of
Tamaulipas State (Longoria et al. 1993; Longoria and Gamper
1993). The Velasco Formation (Cushman and Trager 1924) is
restricted to the deep-water region of the Magiscatzin Basin, an
elongated depression trending NW-SE, in the State of
Tamaulipas and adjacent parts of Nuevo Leén, Veracruz and
San Luis de Potosi.

The Cretaceous Méndez and the Paleocene Velasco Formations
consist of hemipelagic marine marls rich in planktic foram-
inifera and poor in macrofauna. They are separated by the K/P
clastic unit, which displays a fining-upward general sequence,
consisting of sandstone with microspherules. Towards the base
of the clastic units, mineral grains include micas and shocked
quartz; the latter have been interpreted as evidence for the bo-
lide impact (Smit et al. 1992, 1996). The clastic unit contains
bioclasts of shallow-water origin, as well as sandstone beds
with cross and parallel lamination, and internal erosive surfaces
(Arz et al.,, in press; Soria et al. 2001). According to Smit et al.
(1996) and Arenillas et al. (in press), the K/P boundary must be
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placed at the base of the clastic unit, which is equivalent to the
base of the boundary clay of the K/P stratotype, the El Kef sec-
tion (Tunisia),

Keller et al. (1994), Lopez-Oliva and Keller (1996), and Arz et
al. (in press) have carried out detailed planktic foraminiferal
biostratigraphic studies of the Méndez and Velasco Formations.
These authors have recognized the uppermost Cretaceous
Abathomphalus mayaroensis and Plummerita hantkeninoides
planktic foraminiferal Biozones in the Méndez Formation. They
document that there is an uncomformity of variable duration,
which comprises at least the PO planktic foraminiferal Biozone,
in the lower Danian. Both Méndez and Velasco Formations are
present in the studied sections except for the El Pefién, Los
Ramones and El Tecolote, which contain only Upper Creta-
ceous sediments.

METHODS

A total of 136 marly samples from the Méndez and Velasco For-
mations were collected at 2cm-intervals close to the K/P clastic
unit, and at 10 to 30cm-intervals well below and above the
boundary. All samples were disaggregated in tap water to which
diluted H2O- was added, and washed through a 63pum sieve. Af-
ter drying at 50°C, the >63um fraction was used for picking
benthic foraminifera. The planktic/benthic ratio is high (about
90%) in all samples, except those from the clastic unit. Morpho-
logical preservation of benthic foraminifera is good, although
the tests are commonly recrystallized, filled with calcite, and in
some cases flattened. Population counts were based on repre-
sentative splits of 300 or more specimens, obtained with a modi-
fied Otto microsplitter. All the specimens were mounted on
microslides for a permanent record and identification.

Some specimens were selected and covered with Au or Ag in
order to take Scanning Electron Micrographs. All illustrated
specimens (with the exception of the type material from White’s
and Reuss’ collections) are deposited at the Department of Earth
Sciences, University of Zaragoza, Spain. The occurrence of
benthic foraminiferal species in each section is listed in Table 1,
and their abundance is noted in the description of each species,
according to the following criteria: very abundant (>15%),
abundant (5-15%), common (2-5%), rare (1-2%), very rare
(<1%). These percentages refer to the abundance of each spe-
cies in at least one sample.

Paleobathymetry

Both the Méndez and the Velasco Formation have been classi-
cally interpreted as deep-water deposits (Cushman 1925,
1926a,b; White 1928a,b, 1929; Berggren and Aubert 1975; van
Morkhoven et al. 1986; Longoria and Gamper 1993; Smit et al.
1992, 1994). These formations typically are very poor in
macrofauna, which is abundant in neritic deposits, and
foraminiferal faunas are strongly dominated by planktic
foraminifera. Nevertheless, several authors suggest a neritic
depth of deposition (Keller et al. 1994, 1997; Keller and
Stinnesbeck 1996; Stinnesbeck et al. 1993, 1996). The paleo-
depths indicated by the benthic foraminiferal faunas are clearly
of importance for the interpretation of the environment of depo-
sition of the K/P clastic unit (Alegret et al. 2001). We base our
paleobathymetric estimates on the occurrence and abundance of
depth-dependent species, and on comparisons to benthic
foraminiferal assemblages at DSDP and ODP sites, At these
deep-sea sites paleodepths can be derived independently by
backtracking (e. g., Tjalsma and Lohmann 1983; van Mork-
hoven et al. 1986; Nomura 1991, 1995; Widmark and Malmgren
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Schematic lithologic column of the Cretaceous- Paleogene sediments in
the Gulf of Mexico.

1992 a, b). Text-figure 3 shows the main patterns of occurrence
of benthic foraminifera at different depths, as well as the distri-
bution of Midway and Velasco-type faunas (Berggren and
Aubert 1975, Tjalsma and Lohmann 1983, van Morkhoven et
al. 1986, Kaminski et al. 1988; Speijer 1994, Widmark 2000).

The planktic/benthic ratio is higher than 80 to 90% in all sam-
ples (except those from the clastic unit), indicating open ocean,
at least upper bathyal environments of deposition. In the present
Gulf of Mexico, which may be seen as an environment similar
to the region of deposition of the Velasco and Mendez Forma-
tions because of the deposition of large amounts of fine-grained
terrigenous material in hemipelagic deposits, similar planktonic
foraminiferal percentages are reached below about 1000m (van
der Zwaan et al. 1990).

Sections El Mulato, La Lajilla, EI Mimbral and La Ceiba con-
tain high percentages of species such as Cibicidoides hyphalus,
Gyroidinoides globosus (and abundant other Gyroidinoides
species) and Nuttallinella florealis, which are most common in
middle and lower bathyal environments (text-fig, 3). All sec-
tions contain very abundant specimens of Clavulinoides
amorpha and C. trilatera (commonly between 20 and 60% of
the total assemblage). The latter two are calcium-carbonate ag-
glutinated species which are common in abyssal to lower
bathyal environments, where much terrigenous material is
available (Kaminski et al. 1988). These species have morpho-
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types similar to that of Martinotiella occidentalis in the modern
Gulf of Mexico, which is common below about 1000m (Pflum
and Frerichs 1976).

The percentage of Velasco-type species (text-fig. 3) is very high
in these sections (Table 1). All sections were deposited well
above the calcite compensation depth, as indicated by the pres-
ence of abundant calcareous and calcareous-agglutinated spe-
cies, and lack of evidence of carbonate dissolution. The
presence of Angulogavelinella aff. A avnimelechi and Corypho-
stoma incrassata, which are rare to absent in abyssal deposits
(van Morkhoven et al. 1986; fold out), suggests deposition in
lower bathyal rather than in abyssal environments (text-fig. 3).

Sections El Tecolote and El Pefién contain slightly higher per-
centages of species that typically are reported from middle to
upper bathyal depths, such as FEouvigerina subsculptura,
Bolivinoides draco, and Cibicidoides pseudoacutus (text-fig. 3).
They also contain species of which the upper depth limit is lo-
cated between about 600 and 300m, such as Bulimina
trinitatensis, Nuttallides truempyi, Stensioeina beccariiformis,
and Spiroplectammina spectabilis (Tjalsma and Lohmann 1983,
van Morkhoven et al. 1986; Speijer 1994, text-fig. 3). We con-
sider that under the conditions of deposition of the Mexican sec-
tions, with the large influx of fine-grained terrigenous matter,
the typical depth limits of these species will be towards the
lower end of the range (about 500m). This is the case in similar
environments in the modern oceans with a large influx of
terrigenous material (as e.g., off the Mississippi Delta in the
modern Gulf of Mexico). In such regions there is a large influx
of organic material from land and high productivity in coastal
waters, delivering food to the deep oceans, and causing faunas
to occur deeper than in more food-poor environments (e. g.,
Pflum and Frerichs 1976), the so-called ‘Delta-effect’. We thus
interpret these two sections as deposited at middle bathyal to
lowermost upper depths, between 500-600 and 1000m (Soria et
al. 2001; Alegret et al. 2001).

We consider section Los Ramones to be deposited in the shal-
lowest region, because it contains common representatives of
the Midway-type fauna, such as Anomalinoides acutus, A.
midwayensis or Osangularia plummerae (Berggren and Aubert
1975) mixed in with Velasco - type species such as C. amorpha
and C. trilatera. We consider this section to have been deposited
in the upper bathyal zone, probably between 300 and 500m
depth.

Truly neritic fauna (Lenticulina navarroensis, L. spisso-costata)
has been found only in the K/P clastic unit at the El Mulato sec-
tion, mixed with bathyal species, indicating that this unit con-
tains components coming from the platform, later re-deposited
at bathyal depths (Alegret et al. 2001).

Paleoecology and environmental turnover across the K-T
transition

Benthic foraminiferal faunas in northeastern Mexico are highly
diverse, as is typical for bathyal faunas. The high percentages of
agglutinated specimens (up to 62%) reflect a fairly high,
fine-grained clastic input toward the deep basin, similar to that
in faunas from Trinidad (Kaminski et al. 1988). The comparison
of fossil and recent communities of benthic foraminifera, in ad-
dition to morphotype analysis (e.g., Corliss and Chen 1988;
Jones and Charnock 1985), allows us to infer probable
microhabitat preferences and environmental parameters such as
the nutrient supply to the sea-floor and sea water oxygenation
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(e.g., Bernhard 1986; Jorissen et al. 1995). One should be care-
ful with these comparisons, however, because the ecology of
present foraminifera is complex and not fully understood (e.g.,
Murray 2001), and we do not know to what extent the Creta-
ceous/Paleogene faunas were non-analogs (e.g., Thomas et al.
2000).

The Upper Cretaceous benthic foraminiferal assemblages from
the Mexican sections indicate mesotrophic conditions and
well-oxygenated bottom waters (Arz et al., in press). Toward
the uppermost Cretaceous, infaunal morphogroups (those living
in the deepest layers of the sediment, ~4-15cm), such as Clavu-
linoides trilatera, Eouvigerina subsculptura or Gyroidinoides
beisseli, increased in relative abundance, probably reflecting an
increase in the food supply. At the K/P boundary, infaunal spe-
cies drastically decreased, and epifaunal species such as
Anomalinoides acutus, Cibicidoides hyphalus or Stensioeina
beecariiformis increased in relative abundance. This change
corresponds to the most important faunal turnover during the
Upper Cretaceous and lower Paleogene in eastern Mexico, al-
though very few species became extinct.

This faunal change has been related to a lack of nutrient supply
to the deep basin as a result of the collapse in primary produc-
tivity at the end of the Cretaceous (Zachos and Arthur 1986;
Thomas 1990a; Peryt et al. 1997; Alegret et al. 2001, in press).
The faunal change is much more distinct, and extinction is more
pronounced, in upper bathyal to neritic sites than at middle
bathyal and deeper sites (e.g., Thomas 1990b, Coccioni et al.
1993; Speijer and van der Zwaan 1996). The meteorite impact
has been proposed to have caused planktic mass mortality (pos-
sibly by causing darkness for several months), thus severely af-
fecting the total food supply, as well as its character, to the
benthos (d’Hondt et al. 1998; Arz et al., in press; Alegret et al.
in press).

It has generally been argued that detritus-feeding biota survived
the K/P extinction to a larger degree than organisms directly us-
ing phytoplankton (e.g., Sheehan and Hansen 1986, Jeffrey,
2001). We argue that the lack of extinction of deep-sea benthic
foraminifera at the K/P boundary means that many of the taxa in
our sections were consumers of detritus rather than users of
fresh phytoplankton. Alegret et al. (2001) speculate that in the
northeastern Mexican sections, lateral transfer of organic matter
from shelf and coastal regions may have contributed substan-
tially to the food used by benthic foraminifera. The mass wast-
ing at the end of the Cretaceous deposited the clastic unit
(consisting of organic-poor, sandy sediments) in the
lower-bathyal region. The influx of these nutrient-impoverished
sediments, in combination with the collapse of surface-water
productivity, may have starved benthic foraminifera, but not by
so much that significant extinction occurred.

A stepped pattern of recovery has been documented for planktic
(d’Hondtet al. 1998) and benthic foraminiferal assemblages at
other localities (Coccioni et al. 1993; Alegret et al., in press)
through the lower Paleogene. At the Mexican sections, at least
600 kyr later (in the lower Globanomalina compressa planktic
foraminiferal Biozone), benthic foraminiferal communities had
not completely recovered from the K/P event, and infaunal per-
centages did not return to the high values of the uppermost Cre-
taceous.
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TAXONOMY

For determinations at the generic level, we largely followed the
taxonomy established by Loeblich and Tappan (1988). About
140 benthic taxa were identified at the specific or generic level.
In this study, we describe the most common taxa, and the spe-
cies with the most definite and well-documented paleo-
bathymetric significance. We paid attention to species first
described from this region (Cushman 1926a, 1926b; White
1928a, 1928b, 1929). These species constitute a major portion
of the benthic foraminiferal fauna in sections throughout the
various sites, and can therefore be considered to be representa-
tive of the benthic foraminiferal faunas in the northeastern Mex-
ican deep-sea environment of the terminal Cretaceous and
lower Paleogene. We did not pay detailed attention to recogni-
tion at the specific level of taxa of the genera Oolina, Lagena
and Fissurina (unilocular taxa), uniserial lagenid taxa, many
fragments of Bathysiphon spp., and most lenticulinid species.
We thus describe 88 benthic foraminiferal species belonging to
41 genera.

We examined primary and secondary types in the Cushman Col-
lection, deposited in the United States National Museum of Nat-
ural History (Smithsonian Institution) in Washington, DC. We
visited the American Museum of Natural History and examined
the White Collection, with all specimens and types that White
described in 1928 and 1929. We were allowed to borrow this
collection, and received permission to make Scanning Electron
Micrographs of various types. We paid special attention to spe-
cies of Gyroidinoides. For this genus, we also studied type ma-
terial from Reuss (1844) thanks to the help of Dr. Fred Rogl at
the Vienna Museum of Natural History. White’s material comes
from the Tampico Embayment area, which is close to some of
our localities (text-fig. 1). The numbers on the slide coincide
with the number of the types given by White (1928a, 1928b,
1929), but in most cases the slide with the types contained sev-
eral specimens, and no holotype was designated. In some cases,
we are confident that we indeed saw the figured specimen, and
thus could recognize the holotype; in other cases, we designated
a lectotype. Specimens from our sections are similar to those de-
scribed by White, not only in their morphology but also in their
size and preservation.

Alabamina creta (Finlay) 1940
Plate 1, figure 1

Pulvinulinella creta FINLAY 1940, p. 463, pl. 66, figs. 187-192.

Alabamina solnaesensis BROTZEN 1948, p. 102, p. 16, fig. 4.

Alabamina creta (Finlay). — DAILEY 1983, p. 764. - TIALSMA and
LOHMANN 1983, p. 4, pl. 7, fig. 13. - NOMURA 1991, p. 21, pl. 1,
figs. 2a-c.- WIDMARK and MALMGREN 1992a, p. 110,pl. 4, fig. 1.

Descriprion: Test trochospiral unequally biconvex, subcircular
in outline, periphery rounded. Dorsal side evolute, convex, su-
tures oblique nearly straight, broad and depressed between
chambers. Ventral side slightly convex, evolute, last chambers
inflated; ventral sutures flush, indistinct, except for the last
ones, depressed. Aperture interiomarginal, an elongated slit on
the ventral side. Wall calcareous, smooth.

Remarks: Several paratypes of A. creta were examined at the
Smithsonian Institution (USNM No. 689019). These specimens
are thick, with rounded periphery and clearly depressed sutures
on the dorsal side. A. creta (Finlay) is distinguished from other
Alabamina species by its broad depressions along the sutures
between chambers on the dorsal side, and its rounded periphery.
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Presence/absence of benthic foraminiferal species in the studied sections.
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Occurrence: Very rare in the Méndez and Velasco Formation in
sections La Lajilla, El Mimbral and El Pefién.

Alabamina midwayensis Brotzen 1948
Plate 1, figure 2

Alabamina midwayensis BROTZEN 1948 p. 99, pl. 16, figs. 1,2, -
NAKKADY 1959, p. 460, pl. 2. figs. 2a-c. - SPEIJER 1994, p. 114, pl.
3, fig. 2; p. 160, pl. 6, fig. 3.

Alabamina sp. A WIDMARK 1997, p. 60, pl. 27, figs. A-C.

Description: Test trochospiral, almost equally biconvex, pe-
riphery subacute, outline oval. Dorsal side evolute, about 6
chambers visible in the last whorl; earlier whorls commonly ob-
scured by a thickening of shell material. Dorsal sutures distinct,
oblique. Ventral side more or less convex, involute; sutures de-
pressed and radial. Last chamber much larger than earlier ones,
with a flap-like extension over the small umbilicus. Aperture
ventral, hardly visible, interiomarginal. Wall calcareous,
smooth.,

Remarks: A. midwayensis Brotzen differs from A. wilcoxensis
Toulmin (see below) by its more biconvex test.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mations in sections La Ceiba, La Lajilla, El Pefién, Los
Ramones and El Tecolote.

Alabamina wilcoxensis Toulmin 1941
Plate 1, figure 3

Pulvinulinella exigua var. obtusa CUSHMAN and PONTON 1932, p.
71, pl. 9, figs. 9a-c.

Alabamina wilcoxensis TOULMIN 1941, p. 603, pl. 81, figs. 10-14;
textfig. 4A-C. — SPELJER 1994, p. 56, pl. 9, fig. 7.

Alabamina midwayensis Brotzen. - BERGGREN and AUBERT 1975,
(non Brotzen} p. 147, pl. 2, figs. 14a-c; pl. 12, fig. 2.

Description: Test trochospiral, subcircular in outline,
planoconvex to unequally biconvex: periphery acute. Dorsal
side evolute, flat to slightly convex; sutures flush, oblique and
straight. Ventral side convex, involute, sutures radial. Aperture
a long slit on the ventral side, at the base of the apertural face.
Wall calcareous, smooth.

Remarks: This species has been confused commonly with A.
midwayensis Brotzen. According to the original species de-
scriptions A. wilcoxensis Toulmin is nearly planoconvex,
whereas A. midwayensis is more biconvex. A paratype of A.
wilcoxensis was examined at the Smithsonian Institution
(Cushman Collection No 38519); its periphery is subacute and
its dorsal side is flat.

Occurrence: Very rare in the Méndez and Velasco Formations
in all studied sections except section Los Ramones.

Allomorphina velascoensis Cushman 1926
Plate 1, Figure 4

Allomorphina velascoensis CUSHMAN 1926a, p. 604, pl. 20, figs.
20a-c. - CUSHMAN 1946, p. 146, pl. 60, fig. 8.

Description: Test trochospiral, small, triangular in dorsal view
and broadly oval in side view. Chambers inflated, rapidly in-
creasing in size, 3 chambers in each whorl; sutures slightly de-
pressed. Aperture consisting of an elongate slit at the base of the
last chamber on ventral side near the central point. Wall calcare-
ous, smooth.
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Remarks: The holotype is in Cushman’s Collection at the
Smithsonian Institution (No. 5218) and is very similar to our
material. This species differs from A. trochoides (Reuss) by its
less elongate test, somewhat more compressed side view, less
inflated chambers. We leave open the possibility that these
names may be synonyms. Allomorphina velascoensis differs
from A. paleocenica by the shape of its chambers and the over-
all, broadly oval shape of the test.

Occurrence: Rare in the Méndez Formation in sections El
Mulato and El Pefion; very rare in section Los Ramones.

Ammodiscus cretaceus (Reuss) 1845
Plate 1, figure 5

Operculina cretacea REUSS 1845, p. 35, pl. 13, figs. 64, 65.

Cornuspira cretacea (Reuss). - WHITE 1928a, p. 185, pl. 27, fig. 9.

Ammodiscus cretaceus (Reuss). - CUSHMAN 1946, p. 17, pl. 1, fig. 35.
— KAMINSKI et al. 1988. p. 184, pl. 3, fig. 7. - KLASZ and KLASZ
1990 p. 404, pl. 2, figs. 2-3. — BUBIK 1993, p. 79, pl. 10, fig. 5. -
KAMINSKI et al. 1996, p. 10, pl. 1, figs. 1-2.

Description: Test planispiral and compressed, concave on both
sides, circular to elliptical in outline. Test consists of a tubular
chamber very gradually and uniformly increasing in size with
succeeding coils; evolute coiling. Aperture semicircular, at the
end of the tubular chamber. Wall agglutinated, very smooth and
polished.

Remarks: The plesiotype figured by Cushman was examined
(Cushman Collection No. 5224), and our material is very simi-
lar to these specimens. A. cretaceus differs from A. latus
Grzybowski by its more evolute coiling, and more numerous
coils; the diameter of the tubular chamber is shorter than that of
A. latus. According to Kaminski et al. (1988), A. cretaceus is
characterized by fine, radial striations on the surface of the test.
These striations were found in the figured specimen examined
in White's collection at the American Museum of Natural His-
tory, but not in our material. We consider that both round and el-
liptical forms (commonly described as A. peruvianus Berry) can
be placed in this species, conform useage in Bolli et al. (1994),
but more study is needed to decide this.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections.

Ammodiscus latus Grzybowski 1898
Plate 1, figure 6

Ammodiscus larus GRZYBOWSKI 1898, p. 282, pl. 10, figs. 27, 28, —
BOLLI et al. 1994, p. 68, pl. 18, fig. 25.

Description: Test planispiral, somewhat involute, consisting of
few coils; circular outline. The diameter of the tubular chamber
is constant or slightly increases with succeeding coils. Aperture
simple, at the end of the tubular chamber. Wall agglutinated.

Remarks: A. latus Grzybowsky resembles A. cretaceus (Reuss),
but it has fewer, wider whorls and a more involute coiling.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mations in all studied sections.

Ammodiscus macilentus (Myatlyuk) 1970
Plate 1, figure 7
Grzybowskiella macilenta MYATLYUK 1970, p. 72, pl. 13, figs. 2, 3.

Ammodiscus macilentus (Myatlyuk). —- BOLLI et al. 1994, p. 68, pl. 18,
figs. 26, 27.




Description: Test planispiral, large and robust, concave on both
sides; circular to elliptical outline, periphery rounded. Tubular
chamber very gradually increasing in size with succeeding
coils. Aperture simple, at the end of the tubular chamber. Wall
agglutinated.

Remarks: A. macilentus differs from A. cretaceus (Reuss) by its
larger, more robust test; it is also larger and more evolute than
A. latus Grzybowski.

Qccurrence: Very rare in the Méndez and Velasco Formation in
all studied sections.

Angulogavelinella avnimelechi (Reiss) 1952
Plate 1, Figure 8§

Pseudovalvulineria avnimelechi REISS 1952, p. 269, figs. 2a-c.

Rotalia convexa LEROY 1953, p. 48, pl. 9, figs. 13-15

Angulogavelinella avnimelechi (Reiss). VAN MORKHOVEN et al.
1986, p. 344, pl. 112, figs. 1-3. - BOLLI etal. 1994, p. 161, pl. 45, figs.
34-36. — SPEIJER 1994, p. 166, pl. 3. fig. 7. - WEIDICH 1995, p.
324-315,pl. 4, figs. 4-6, 10-12, PL. 5, figs. 13-20. - WIDMARK 1997,
p. 76, pl. 37, figs. A-C.

Description: Test trochospiral, nearly plano-convex, periphery
subacute, with a distinct, rounded keel. Dorsal side flat to
slightly convex in the center, sutures flush, oblique and curved;
spiral suture slightly raised. Ventral side lowly convex, about 10
chambers visible in the last whorl; sutures limbate, with irregu-
lar depressions along the sutures, which radiate from the umbi-
licus. Primary aperture interiomarginal, separated by a bridge
from the slitlike, interiomarginal secondary aperture extending
toward the umbilicus. Wall calcareous, nearly smooth on the
dorsal side and coarsely perforate on the ventral side.

Remarks: Typical features of A, avnimelechi (Reiss) are the
keeled periphery, the limbate ventral sutures with irregular de-
pressions radiating from the umbilicus, and its split aperture. It
is commonly found in association with Stensioeina
beccariiformis (White), from which it can be distinguished by
its keeled periphery and its apertural features (Weidich, 1993).
In our specimens the double apertures can not be observed due
to preservation, and we can thus not be fully certain of our iden-
tification of this species. Our specimens, however, look very
similar to these figured by Weidich (1995), and we thus ques-
tion his statement that this species is an old-world taxon. We
agree with Weidich (1995) that Rotalia convexa Leroy is proba-
bly a junior synonym.

Occurrence: Rare in the upper Velasco Formation in sections
La Ceiba, La Lajilla, El Mimbral and El Mulato.

Anomalinoides acutus (Plummer) 1926
Plate 1, figure 9

Anomalina ammonoides (Reuss) var. acuta PLUMMER 1926, p. 149,
pl. 10, figs. 2a-c.— BROTZEN 1948, p. 87, pl. 15, figs. 2a-c.

Anomalinoides acuta (Plummer). — OLSSON 1960, p. 51, pl. 11, figs. 4,
5. - BERGGREN and AUBERT 1975, p. 149, pl. 5, figs. 4a-d; pl. 8,
figs. 3a, b; pl. 9, fig. 1; pl. 12, fig. 5: pl. 13, fig. 8: pl. 17, fig. 5; pl. 18,
fig. 2; pl. 19, fig. 2.

Falsoplanulina acuta (Plummer). — BOLLI et al. 1994, p. 149, pl. 40,
figs. 18-20.

Description: Test trochospiral, biconvex but much compressed,
peripheral margin subacute. Dorsal side evolute, somewhat
more flattened than the umbilical side. Umbilical side involute,
12 to 14 narrow chambers visible in the last whorl. Sutures dis-
tinct, curved to limbate, especially those among the last-formed
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chambers; sutures on the ventral side terminate toward the inner
edge in a series of thin ridges, surrounding an irregular filling of
clear shell material. Sutures merge at the center of the dorsal
side into a more or less developed elevated boss. Aperture an
arched opening extending from the peripheral margin toward
the umbilicus. Wall calcareous, finely perforated.

Remarks: Anomalinoides acutus is distinguished from other
species of Anomalinoides by its more compressed test, numer-
ous chambers, the boss on the dorsal side and the irregular fill-
ing of clear shell material on the ventral side.

Occurrence: Abundant in the Méndez and Velasco Formations
in all studied sections; common in section El Pefidn.

Anomalinoides affinis (Hantken) 1875

Plate 2, figure 1

Pulvinulina affinis HANTKEN 1875, p. 78, pl. 10, figs. 6a-b.

Anomalina affinis (Hantken). - CUSHMAN and RENZ 1948, p. 40, pl.
8, figs. 9, 10.

Description: Test trochospiral plano-convex, periphery rounded
to broadly rounded. Dorsal side flat to slightly concave; ventral
side convex. About 8 chambers visible in the last whorl, the last
ones inflated; sutures distinct, depressed. Aperture hardly visi-
ble in the studied specimens, an interiomarginal slit at the base
of the last chamber.

Remarks: This species is very close to Anomalinoides
ammonoides (Reuss), but is less flattened, with a broader pe-
riphery and more inflated last chambers; A. ammonoides has
more chambers (10-12) in its last whorl.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections, with the exception of Los
Ramones where it is absent.

Anomalinoides ammonoides (Reuss) 1844
Plate 2, figures 2-3

Rotalina ammonoides REUSS 1844, p. 214.

Anomalina ammonoides (Reuss). - CUSHMAN and JARVIS 1932, p.
149, pl. 16, figs. la-c.

Cibicides ammeonoides (Reuss). — TRUJILLO 1960, p. 335, pl. 48, figs.
8a-c.

Anomalinoides affinis (Hantken). — BOLLI et al. 1994, p. 373, pl. 59,
figs. 13-15¢ (non Hantken). — SPELJER 1994, p. 58, pl. 6, fig. 1 {(non
Hankten)

Description: Test trochospiral biconvex, slightly flattened, pe-
riphery rounded. Umbilical side involute, dorsal side evolute,
somewhat concave in the middle, outer whorl convex. 10 to 12
chambers visible in the last formed whorl; sutures flush, curved.
Aperture interiomarginal, a slit extending from near the umbili-
cus toward the dorsal side, along the dorsal suture, Wall calcare-
ous, finely perforated.

Remarks: This species is distinguished from A. acutus
(Plummer) by its more rounded periphery and less flattened test.
See also description of A. affinis (Hantken), which is less com-
pressed and has fewer chambers.

Occurrence: Méndez and Velasco Formations. Abundant in sec-
tions La Ceiba, La Lajilla and EI Tecolote; common in section
LLos Ramones and rare in sections El Mimbral, El Mulato and El
Penon.

Anomalinoides midwayensis (Plummer) 1926
Plate 2, fgures 4-5
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Truncatulina midwayensis PLUMMER 1926, p. 141, pl. 9, fig. 7; pl.15,
fig. 3.

Anomalinoides midwayensis (Plummer). - BROTZEN 1948, p. 88, pl.
14, figs. 3a-c.— OLSSON 1960, p. 51, pl. 11, figs. 6-8. - BERGGREN
and AUBERT 1975, p. 149, pl. 6, fig. 1a-f; pl. 9, fig. 3; pl. 10, fig. 8; pl.
11, fig. 3; pl. 12, fig. 3; pl. 16, fig. 2.

Description: Test trochospiral involute, biconvex, moderately
compressed; peripheral margin rounded to slightly subacute. Fi-
nal whorl (with about 12 chambers) strongly embracing. Su-
tures very distinct, curved, raised and thickening toward the
umbilicus on both sides. Aperture an interiomarginal slit ex-
tending toward the umbilicus. Test calcareous.

Remarks: The strongly embracing final whorl and the distinct,
raised sutures throughout the test are the most distinct features
of A. midwayensis.

QOccurrence: Abundant in section Los Ramones, and in marly
clasts found in the clastic unit in section La Lajilla. Rare in the
Méndez Formation in section El El Tecolote.

Anomalinoides rubiginosus (Cushman) 1926
Plate 2, figure 6

Anomalina rubiginosa CUSHMAN 1926a, p. 607, pl. 21, figs. 6a-c. -
CUSHMAN 1946, p. 156, pl. 64, figs. 4-6.

Cibicides danica BROTZEN 1940, p. 31, pl. 7, figs. 2a-c.

Anomalina rubiginosa Cushman.

Gavelinella danica (Brotzen). - DAILEY 1983, p. 766, pl. 9, figs. 6-8. -
TIALSMA and LOHMANN 1983, p. 13, pl. 5, fig. 7. -
GAWOR-BIEDOWA 1992, p. 166, pl. 35, figs. 11-13.

Anomalinoides rubiginosus (Cushman). — VAN MORKHOVEN et al.
1986, p. 366, pl. 119. - BOLLI et al. 1994, p. 158, pl. 44, figs. 6, 13,
18-19. — SPELJER 1994, p. 60, pl. 8, fig. 3; p. 164, pl. 1, fig. 5.

Anomalinoides danicus (Brotzen). - NOMURA 1991, p. 21, pl. 2, figs.
da-c.

Description: Test trochospiral, closely coiled; periphery
broadly rounded. Dorsal side slightly convex, ventral side
somewhat concave. Chambers and sutures indistinct, the last
ones more distinct; 9 to 10 chambers in the last whorl. Aperture
interiomarginal, extending toward the ventral side. Wall calcar-
eous, very coarsely perforate on both sides.

Remarks: The holotype of A. rubiginosus was examined at the
Smithsonian Institution (Cushman Collection No. 5226). It is
coarsely perforate on both sides, with periphery broadly
rounded, and irregular ridges on the ventral side. The specimen
determined and figured by White in 1928 in his collection at the
American Museum of Natural History was labeled Planulina
rubiginosa (Cushman), and clearly shows the coarse pores on
both sides, as well as the broadly rounded periphery.
Anomalinoides rubiginosus resembles Cibicidoides howelli
(Toulmin) but it has coarser pores, present on both sides, as well
as a more broadly rounded periphery. We agree with van
Morkhoven et al. (1986) that A. danica is a junior synonym of
A. rubiginosa.

Occurrence: Yery rare in the Méndez and Velasco Formation in
sections La Ceiba, La Lajilla, El Mulato and El Pefién; rare in
section Los Ramones. Abundant in the Méndez Formation in
section El Tecolote.

Aragonia velascoensis (Cushman) 1925
Plate 2, figure 7

Textularia velascoensis CUSHMAN 1925, p. 18, pl. 3, figs. la-c.

Bolivinoides trinitatensis CUSHMAN and JARVIS 1928, p. 99, pl. 14,
figs. 10a, b. - CUSHMAN and JARVIS 1932, p. 43, pl. 13, fig. 3. -
CUSHMAN 1946, p. 114, pl. 48, fig. 17.

Giimbelina velascoensis (Cushman). — WHITE 1929, p. 39, pl. 4, fig. 14.

Bolivinoides velascoensis (Cushman). — CUSHMAN 1946, p. 114, pl.
48, fig. 16.

Bolivinoides ouezzanensis REY 1955, p. 210, pl. 12, fig. 2.

Aragonia ouezzanensis (Rey). - TIALSMA and LOHMANN 1983, p. 4,
pl. 5, fig. 4.

Aragonia velascoensis (Cushman). — TJALSMA and LOHMANN 1983,
p. 5, pl. 4, fig. 6.~ VAN MORKHOVEN et al. 1986, p. 340, pl. 111A,
figs. 1-3; pl. 111B, figs. 1-3. - BOLLI etal. 1994, p. 130, pl. 35, figs. 7,
15.

Description:Test broadly flaring, oval in front view, biserial;
pointed initial end, test broadest in the middle portion. Test
thickening rapidly toward the apertural end; periphery broadly
truncate. Chambers distinct except in the earlier portion. Orna-
mentation consists of distinct, raised and limbate sutures; be-
tween these sutures there are raised projections extending
toward the lateral truncate surfaces. Aperture rounded, at the in-
ner margin of the last chamber. Wall calcareous, rugose due to
the raised ornamentation.

Remarks: Specimens from our material closely resemble the
holotype of Textularia velascoensis Cushman (Cushman Col-
lection No. 4303). We agree with van Morkhoven et al. (1986)
that A. ouezzanesis Rey is a junior synonym of A. velascoensis.

Occurrence: Rare to very rare in the Velasco Formation in sec-
tions La Ceiba, La Lajilla and El Mulato.

Arenobulimina truncata (Reuss) 1845
Plate 2, figure 8

Bulimina truncata REUSS 1845, p. 37, pl. 8, fig. 73.

Verneuilina rotunda WHITE 1928b, p. 310, pl. 42, figs. 5a, b.

Arenobulimina truncata (Reuss). - KAMINSKI etal. 1988, p. 194, pl. 8,
fig. 10. — BOLLI et al. 1994, p. 91, pl. 24, figs. 19, 20.

Description: Test triserial, rounded at the apex. Rounded gen-
eral shape, chambers rather indistinct; sutures flush, indistinct.
Characteristic broad apertural face; aperture a low arc in the
middle of the apertural face. Wall coarsely agglutinated.

Remarks: In White’s collection in the American Museum of
Natural History, a slide labeled Verneuilina rotunda n. sp. may
contain the holotype of his species. Its general shape, rounded
initial end and the embracing apertural end are consistent with
the description of Arenobulimina truncata (Reuss), and with the
specimens in our material.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla and El Tecolote.

Bathysiphon sp. A

Description: Test consists of a thick, large, cylindrical tube. The
wall is much thicker than that of the other Bathysiphon species,
and more resistant to compression in the sediment (undeformed
pieces of this species are more commonly found than com-
pressed, flattened ones). Wall finely agglutinated.

Remarks: Only broken fragments of Bathysiphon have been
found. To estimate the relative abundance of this species, we di-
vided the number of pieces by 5, considering that on average
about 5 pieces are representative of one specimen,

Occurrence: Very rare in the Méndez and Velasco Formation in
all studied sections; absent in section Los Ramones.




Bathysiphon sp. B
Plate 2, figure 9

Description: Test consisting of large pieces of a tube flattened
in the center, and more inflated toward the margins. The wall is
agglutinated, very smoothly finished.

Remarks: In order to work out the relative abundance of this
species, we consider one individual of Bathysiphon sp. B equal
to five pieces. No complete specimens have been found.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections; absent in section Los Ramones.

Bathysiphon sp. C
Plate 2, fgure 10

Description: Test consisting of small pieces of a tube, more
compressed toward the centre. The wall is agglutinated, not as
smoothly finished as that of Bathysiphon sp. B.

Remarks: Only small, broken pieces have been found. In order
to work out the relative abundances, we consider that one indi-
vidual of Bathysiphon sp. C equals five pieces.

Occurrence: Very rare in the Méndez and Velasco Formation in
all studied sections,

Bolivinoides delicatulus Cushman 1927
Plate 2, figure 11

Bolivinoides decorata (not Jones). —- CUSHMAN 1926a, p. 586, pl. 15,
fig. 11.

Bolivinoides decorata (Jones) var. delicatula CUSHMAN 1927a, p. 90,
pl. 12, fig. 8. — CUSHMAN 1927b, p. 158, pl. 28, fig. 7—- CUSHMAN
and JARVIS 1928, p. 99, pl. 14, fig. 9. - CUSHMAN and JARVIS
1932, p. 42, pl. 13, fig. 2. - CUSHMAN 1946, p. 113, pl. 48, figs.
10-14.

Bolivina decorata Jones. - WHITE 1929, p. 43, pl. 5, fig. 1.

Bolivinoides delicatulus Cushman. — TJALSMA and LOHMANN
1983, p. 5, pl. 4, fig. 7. - VAN MORKHOVEN et al. 1986, p. 337, pl.
110, figs. 1, 2. = NOMURA 1991, p. 21, pl. 1, fig. 6.

Description: Test tapering, slender, biserial; periphery slightly
rounded. Ornamentation consists of oblique lobes confined to
each individual chamber. Apertural end thickened and smooth;
aperture at the inner margin of the last chamber. Wall calcare-
ous, thin, fairly smooth toward the initial part of the test.

Remarks: The holotype of B. delicatulus was studied at the
Smithsonian Institution (Cushman Collection No. 5139), and
closely resembles our material. The specimen that White fig-
ured and named Bolivina decorara Jones was found in his col-
lection at the American Museum of Natural History, and is in
our opinion also B. delicatulus.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mimbral, El Mulato
and El Pefion.

Bulimina trinitatensis Cushman and Jarvis 1928
Plate 2, figures 12-15

Bulimina cf. inflata Seguenza. -CUSHMAN 1926a, p. 591, pl. 17, fig. 7
(not Seguenza).

Bulimina inflata Seguenza. —- WHITE 1929, p. 48, pl. 5, figs. 7a-c (not
Seguenza).

Bulimina incisa CUSHMAN 1926a, p. 592, pl. 17, figs. 9ab. —
CUSHMAN 1946, p. 124, pl. 52, fig. 7.

Bulimina cf. incisa Cushman. — WHITE 1929, p. 47, pl. 5, figs. 6a-c.
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Bulimina trinitatensis CUSHMAN and JARVIS 1928, p. 102, pl. 14, fig.
12. - CUSHMAN and JARVIS 1932, p. 44, pl. 13, figs. 4a, b. -
CUSHMAN 1946, p. 124, pl. 52, fig. 9. - TIALSMA and LOHMANN
1983,p.7,8,pl. 3, figs. 3,4; pl. 14, fig. 1. - VAN MORKHOVEN et al.
1986. p. 299, pl. 98A, figs. 1a-2¢; pl. 98B, figs. 1-4. -NOMURA 1991,
p.21,pl 1, fig. 10.- WIDMARK and MALMGREN 1992a, p. 111, pl.
1, fig. 7. - BOLLI et al, 1994, p. 136, pl. 36, figs. 28, 29. - SPEIJER
1994, p. 154, pl. 2, fig. 3. - WIDMARK 1997, p. 40, pl. 15, figs. C-D.

Bulimina raylorensis CUSHMAN and PARKER 1935, p. 96, pl. 15, figs.
3a, b. - CUSHMAN 1946, p. 123, pl. 52, figs. 1, 2. - BOLLI et al.
1994, p. 136, pl. 36, fig. 27.

Description: “Test somewhat longer than broad, rounded in
transverse section, chambers distinct with the lower border ex-
tended into a overhanging plate which is marked on the upper
side by an irregular network of reticulate areas, the outer angles
ending in short spines; aperture elongate, comma-shaped, the
apertural face smooth.” This description of the species
(Cushman and Jarvis 1928) is fully in agreement with observa-
tions on our material.

Remarks: We examined the holotype of B. rtrinitatensis
Cushman and Jarvis (Cushman Collection No. 9602) and sev-
eral paratypes (Cushman Collection Nos. 9697, 15414, 15415,
15422) at the Smithsonian Institution. The distinct ridges at the
base of the chambers and the overlapping of the chambers over
the sutures are the main distinctive features of B. trinitatensis.
Some of the paratypes have a smooth surface because the ridges
are eroded. The short spines are broken in our material, and the
ridges are eroded in some of the specimens; they are more or
less distinct depending on the preservation. One extreme case of
ridge erosion is the specimen figured by Cushman in 1926 and
named Bulimina incisa n. sp. We studied the holotype of B.
incisa (Cushman Collection No. 5157), and consider that its in-
dentations at the base of the chambers are the result of the abra-
sion of the ridges, so that it looks smooth and shows only
shallow indentations. We consider it thus probable that B. incisa
is an eroded and badly preserved specimen of B. trinitatensis.

In the White collection at the American Museum of Natural
History there is a slide labelled Bulimina cf. incisa Cushman; it
did not contain the specimen figured by White in 1929, but
other specimens determined by White as Bulimina cf. incisa .
These specimens are smooth, and do not show the grooves
shown in figure 6 (pl. 5). Also in White’s collection was a slide
labeled Bulimina inflata Seguenza, containing several speci-
mens, including the figured one. All have the characteristic
grooves at the base of the chambers, and thus should be placed
in B. trinitatensis. The Cushman Collection at the Smithsonian
Institution contains several secondary types and a plesiotype
(No. 5159) of B. inflata Seguenza. We do not consider that this
specimen corresponds to the species as defined by Seguenza.

Occurrence: This species is very rare to abundant in the Velasco
Formation in sections La Ceiba, La Lajilla, El Mimbral and El
Mulato; one specimen in the Méndez Formation in section El
Tecolote.

Bulimina velascoensis (Cushman) 1925
Plate 3, figure |

Gaudryina velascoensis CUSHMAN 1925, p. 20, pl. 3, fig. 7.

Bulimina velascoensis (Cushman). — WHITE 1929, p. 50, pl. 5, fig. 13. -
CUSHMAN 1946, p. 124, pl. 52, fig. 8. - TIALSMA and LOHMANN
1983, p. 8, pl. 3, fig. 2. - VAN MORKHOVEN et al. 1986, p. 335, pl.
109, figs. 1, 2. — WIDMARK and MALMGREN 1992a, p. 111, pl. 1,
fig. 6. - WIDMARK 1997, p. 41, pl. 15, figs. E-F.
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Description: Test elongate, broader toward the apertural end.
Early portion of the test triangular in cross section, later part
more angular, somewhat quadrangular, with angles broadly
rounded. Chambers not inflated, indistinct in the earlier portion;
sutures indistinct except for those between the last chambers,
slightly depressed. Aperture elongate and with an oval inner
side. Wall calcareous with perforations arranged longitudinally,
forming long striations in the earlier portion. Later part of the
test smooth.

Remarks: We examined the holotype (Cushman Collection No.
4349) and a paratype (No 320069) at the Smithsonian Institu-
tion. These specimens are not well preserved, and striae are
barely visible. A slide labeled Bulimina velascoensis (Cush-
man) was found in White's collection at the American Museum
of Natural History. The specimen figured by White in 1929
probably was among the specimens in the slide, but we could
not decide which one it was. All specimens agree with the de-
scription of the species. This species is distinguished from other
Bulimina species because the early part of its test is finely stri-
ate and triangular in cross section, and its later part smooth and
quadrangular.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mations in sections El Mulato, El Pendn, Los Ramones and El
Tecolote.

Buliminella grata Parker and Bermudez 1937
Plate 3, fgure 2

Buliminella grata PARKER and BERMUDEZ 1937, p. 515, pl. 59, figs.
6a-c. - CUSHMAN and RENZ 1948, p. 24, pl. 5, fig. 12. - TJALSMA
and LOHMANN 1983, p. 26, pl. 12, fig. 7.~ BOLLI etal. 1994, p. 137,

pl. 37, fig. 3.

Description: Test small and tapering, slightly longer than broad.
Four chambers in the last whorl; sutures distinct, flush to irregu-
larly incised, giving a rugose aspect. Apertural face broad; aper-
ture small, oval, at the inner margin of the apertural face. Wall
calcareous.

Remarks: The holotype of Buliminella grata in the Cushman
Collection at the Smithsonian Institution (No. 23340) closely
resembles our material. This species can be distinguished from
other Buliminella species by its broader apertural face, and
characteristic sutures.

Occurrence: Rare in section El Tecolote.

Cibicidoides dayi (White) 1928
Plate 3, figures 3-4

Planulina dayi WHITE 1928b, p. 300, pl. 41, figs. 3a-c.

Cibicidoides dayi (White). - DAILEY 1983, p. 766, pl. 9, figs. 1-3. —
TIALSMA and LOHMANN 1983, p. 9, pl. 6, figs. 6-7. - VAN
MORKHOVEN et al. 1986, p. 353, pl. 114,

Gavelinella dayi (White).— BOLLI etal. 1994, p. 162, pl. 46, figs. 11-13.

Description: Test trochospiral, compressed, biconvex, and
biumbonate; periphery subacute. Numerous chambers (12 to
16) in the last whorl. Dorsal sutures distinct, curved and
limbate; characteristic spiral suture, strongly depressed, around
a prominent umbo. Ventral sutures flush, umbo rather indistinct.
Aperture a simple arc at the base of the last chamber. Wall cal-
careous, coarsely perforate on the dorsal side; smooth, imperfo-
rate on the ventral side.

Remarks: The compressed test, with numerous chambers and
limbate sutures and regular chamber shape throughout the test
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are the main characteristics of C. dayi. We examined the
syntypes in White’s collection (No. 19908) at the American
Museum of Natural History, as well as the types of the two un-
named varieties defined by this author (Nos. 19909 and 19010).
Both varieties have depressed sutures between the last cham-
bers of the last whorl, and they differ in the more or less involute
convex side. According to these characteristics, we included
both varieties into Cibicidoides hyphalus (Fisher) (see below),
which resembles C. dayi.

Occurrence: Cibicidoides dayi appears in the Velasco Forma-
tion only; it is abundant in section La Ceiba, and very rare in
sections La Lajilla, E1 Mimbral and El Mulato.

Cibicidoides howelli (Toulmin) 1941
Plate 3, figure 5

Cibicides howelli TOULMIN 1941, p. 609, pl. 82, figs. 16-18. —
CUSHMAN 1951, p. 67, pl. 19, figs. 15-17.

Description: Test trochospiral planoconvex, periphery angulate
in the earlier portion of the last whorl, bluntly angled or rounded
in the later portion. Dorsal side flat to concave, umbilical side
lowly convex. Six chambers visible in the last whorl, increasing
gradually in size except for the last chamber, which is much
larger and overlaps with earlier chambers. Sutures curved and de-
pressed on both sides. Aperture a slit at the base of the last cham-
ber, arching across the periphery and extending onto the dorsal
side. Wall calcareous, coarsely perforated on the dorsal side.

Remarks: Cibicidoides howelli (Toulmin) is easily distin-
guished from other Cibicidoides by its large and overlapping
last chamber, and its subacute periphery throughout the test ex-
cept for the last portion, where it is broadly rounded. Berggren
and Aubert (1975) illustrated C. howelli Toulmin (pl. 3, figs.
2a-c; not Toulmin) but those specimens lack the well-developed
last chamber and have an acute periphery throughout the test.
Therefore, we would include them into C. propius Brotzen (see
below). A slide containing 5 paratypes of C. howelli was exam-
ined at the Smithsonian Institution (Cushman Collection No
38529); we would include two of these specimens into C.
propius, because they lack the rounded last portion of the test
and have an acute periphery. The other three specimens would
fit in the description of C. howelli. Cibicidoides howelli
(Toulmin) differs from Gavelinella danica (Brotzen) by its sub-
acute early portion and non-perforated ventral side, as well as
by the longer than broad shape of the chambers.

Occurrence: Rare to abundant in the Méndez and Velasco For-
mation in all studied sections; very rare in section Los Ramones.

Cibicidoides hyphalus (Fisher) 1969
Plate 3, figures 6-7

Planulina dayi White variety. — WHITE 1928b, pl. 41, figs. 4a-c. -
WHITE 1928b, pl. 41, figs. 5a-c.

Anomalinoides hyphalus FISHER 1969, p. 198, fig. 3a-c.

Gavelinella hyphalus (Fisher). — TTALSMA and LOHMANN 1983, p.
13, pl. 4, figs. 8, 9; pl. 7, fig. 11.

Cibicidoides hyphalus (Fisher). - VAN MORKHOVEN et al. 1986, p.
359, pl. 116. - WIDMARK and MALMGREN 19924, p. 111, pl. 5,
figs. 1, 2. — SPEIJER 1994, p. 156, pl. 1, fig. 3.

Cibicidoides cf. hyphalus (Fisher). — SPELJER 1994, p. 54, pl. 5, figs. 2, 3.

Description: Test reversed trochospiral, involute, unequally
biconvex to planoconvex, rounded outline and periphery sub-
acute to rounded. “The spiral side is convex, somewhat invo-
lute, and usually smooth. The umbilical side is flat, sometimes
umbonate, almost completely involute, and coarsely perforate”




according to van Morkhoven et al. (1986). “Chambers distinct,
up to 12 in final whorl. Spiral side convex, smooth, non-
punctate, with transparent umbo through which previous whorls
may be seen. Umbilical side flat or slightly convex, almost
completely involute, deep umbilicus obscured by triangular
flap-like extensions of later chambers, and by a sometimes im-
perfectly developed umbilical plug. Sutures curved, transpar-
ent, flush on spiral side; curved, limbate, especially near the
center of the umbilical side. Umbilical side coarsely but
sparsely punctate, especially in depressed areas between su-
tures. Aperture a low arch at base of apertural face, and extend-
ing between chambers where sutures have been excavated”
(Fisher 1969).

Remarks: Specimens included in this species are highly vari-
able in the degree of convexity and coiling of both sides, which
is in agreement with the morphological variability described by
other authors (e.g., van Morkhoven et al. 1986). Two extreme
morphotypes are distinguished in the studied material:

Morphotype A: plano-convex, flat side involute to somewhat
evolute, always coarsely perforate. When visible, the aperture
extends along the spiral suture. Convex side involute, smoother
than the flat side.

Morphotype B: biconvex, the test tends to be planispiral, with
both sides involute, but one of them is usually slightly more in-
volute than the other. Wall coarsely perforate on the umbilical
side.

Intermediate forms between these to extremes have been found,
and allow us to include all of them into the species C. hyphalus
(Fisher). We thus disagree wih Speijer’s (1994) observation that
there are no intermediate forms; possibly, such intermediate
forms are limited to deeper basins.

Cibicidoides hyphalus (Fisher) closely resembles C. dayi
(White). We examined the slide (No. 19908) containing the
syntypes of C. dayi (White) at the American Museum of Natu-
ral History. The types of White's species C. dayi have more
chambers, regular in shape, as well as distinct limbate sutures
throughout the test on dorsal side, whereas in C. hyphalus the
sutures are depressed between the last chambers. We also exam-
ined the specimens labeled Planulina dayi, var (No. 19909) that
White figured (pl. 41, figs. 4a-c) in 1928. We found these con-
sistent with the description of C. hyphalus (morphotype A), and
thus include it into this taxon. The second variety figured by
White in pl. 41, figs. Sa-c was found in slide No. 19910; the
more convex side in this variety is somewhat more involute
than in the preceding one, and we include it in C. hyphalus
morphotype B. Cibicidoides hyphalus (Fisher) differs from C.
proprius Brotzen by its less acute periphery, the flap-like exten-
sions of later chambers around the umbilicus, and the limbate
sutures on the umbilical side,

Occurrence: Rare to very abundant in the Méndez and Velasco
Formation in all studied sections; absent in section Los
Ramones.

Cibicidoides naranjoensis (White) 1928

Plate 4, figure 1

Cibicides naranjoensis WHITE 1928b, p. 298, pl. 41, fig. 1.
Description: Test large, biconvex trochospiral: periphery

subangular. Umbilical side convex, about 8 chambers visible on
the last whorl; sutures curved, flush. Dorsal side evolute, flat to
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slightly convex; sutures distinct, oblique, and chambers square
to somewhat rectangular on dorsal side. Aperture hardly visible,
an interiomarginal slit extending from near the umbilicus to the
periphery. Wall calcareous, smooth.

Remarks: The syntypes examined in White’s collection at the
American Museum of Natural History are biconvex and vari-
able in the degree of convexity of the dorsal side. The dorsal
side is coarsely perforate, and the ventral side is smooth. The
slide with the holotype and paratypes not only contains C.
naranjoensis, but also several C. proprius, which are more
plano-convex, with a more acute periphery.

Occurrence: Very rare in the Velasco Formation in sections La
Ceiba, La Lajilla and El Mimbral sections, and in the Méndez
Formation in section El Mulato.

Cibicidoides proprius Brotzen 1948
Plate 4, figures 2-4

Cibicidoides proprius BROTZEN 1948, p. 78, pl. 12, figs. 3,4. - BOLLI
et al. 1994, p. 148, pl. 39, figs. 28-30.

Cibicidoides howelli (Toulmin). - BERGGREN and AUBERT 1975, p.
153, pl. 5, figs. 2a-c (not Toulmin)

Description: Test trochospiral, slightly biconvex to nearly
planoconvex, periphery acute, outline somewhat lobate. Dorsal
side moderately convex to nearly flat with a distinct central
plug, flat to slightly elevated. About 8 chambers in the last
whorl, the last one may be inflated; ventral sutures curved,
sinuate and depressed between the last chambers. Umbilical
side convex, umbilicus covered by a small boss of translucent
shell material. Aperture arched, at the base of the last chamber
and extending shortly towards the umbilical side. Wall calcare-
ous, smooth.

Remarks: Specimens referred to this taxon show variability in
the convexity of the dorsal side. Adult forms look flatter than
the younger ones, because the convexity of the ventral side does
not increase much during growth, According to the characteris-
tics cited above, we include into this taxon the forms determined
as C. howelli (Toulmin) by Berggren and Aubert (1975), as well
as some specimens that White included into his new species
Cibicides naranjoensis. Cibicidoides proprius can be distin-
guished from the latter one by its more plano-convex test, more
acute periphery and the depressed sutures between the last
chambers. Cibicidoides howelli (Toulmin) differs from C. dayi
(White) by its non-limbate sutures on the dorsal side; it differs
from C. hyphalus (Fisher) by its acute periphery, sinuate,
not-limbate sutures, and the umbilicus usually covered by a
small boss of translucent shell material. Cibicidoides alleni dif-
fers from C. proprius by its ridges of calcite along the spiral
side; it also lacks the acute periphery of the later species.

Occurrence: Very rare to abundant in the Méndez and Velasco
Formations in all studied sections.

Cibicidoides pseudoacutus (Nakkady) 1950
Plate 4, figure 5

Anomalina psendoacuta NAKKADY 1950, p. 691, pl. 90, figs. 29-32.

Anomalinoides acuta (Plummer). — KELLER 1988, p. 161, pl. 2, figs. 9,
10,12, 13.

Cibicidoides pseudoacutus (Nakkady). — SPEIJER 1994, p. 54, pl. 7,
figs. 6a-c.

Description: Test trochospiral biconvex, biumbonate; periphery
subacute. Spiral (dorsal) side semi-involute, sutures flush, cen-
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tral area pronounced because of secondary calcite deposition.
Dorsal sutures limbate in the earlier stages, depressed between
the last chambers; sutures thickened towards the dorsal plug,
which is delimited by a depressed spiral suture. Ventral side in-
volute, 9 to 10 chambers visible in the last whorl; ventral su-
tures flush, central area elevated, umbonate. Aperture
interiomarginal, extending toward the dorsal side along the spi-
ral suture. Wall calcareous, coarsely perforate on the dorsal side
and smooth on the ventral side.

Remarks: Cibicidoides pseudoacutus (Nakkady) resembles C.
dayi (White), but is less compressed, with fewer chambers per
whorl, increasing gradually in size as added; the sutures be-
come depressed between the last chambers, and their shell tex-
ture is different. It mainly differs from Anomalinoides
praeacutus (Vasilenko) by its peripheral view, the location of
the aperture and the central plug of translucent material on ven-
tral side.

Occurrence: Abundant in sections Los Ramones and El
Tecolote (Méndez Formation).

Cibicidoides sp. A
Plate 4, fgure 6

Description: Test trochospiral much compressed, plano-
convex; periphery subacute. Spiral side flat, evolute, sutures
flat to limbate in the earlier part of the test, depressed between
the last chambers. Small boss on dorsal side, rounded, and
formed by the projections of the inner chamber sutures. Ventral
side convex, involute, 12 chambers visible in the last formed
whorl; sutures smoothly curved and slightly depressed. Boss on
ventral side absent to small, smooth. Aperture interiomarginal,
extending to the dorsal side. Wall calcareous, smooth on ventral
side and perforate on dorsal side.

Remarks: This species is similar to C. dayi (White) in the num-
ber of chambers and overall shape, but the sutures are not
limbate on the umbilical side. It also resembles C. hyphalus
(Fisher), but it is more compressed, its periphery more acute,
and it has more chambers per whorl. Cibicidoides sp. A has a
semi-involute dorsal side, and its sutures on the umbilical side
are very similar to those of C. hyphalus; for these reasons we
consider that Cibicidoides sp. A may be related to the hyphalus

group.

Occurrence: Rare in the Méndez shale in sections El Pefién and
El Tecolote.

Cibicidoides velascoensis (Cushman) 1925
Plate 4, figure 7

Anomalina velascoensis CUSHMAN 1925, p. 21, pl. 3, figs. 3a-c. -
CUSHMAN 19264, p. 607, pl. 21, figs. 7a-c. - CUSHMAN 1927b, p.
170, pl. 28, fig. 14.

Planulina velascoensis (Cushman). — WHITE 1928b, p. 303, pl. 41, figs.
Ta-c.

Gavelinella velascoensis (Cushman). — TIALSMA and LOHMANN
1983, p. 14, pl. 5, fig. 8.

Cibicidoides velascoensis (Cushman), - VAN MORKHOVEN et al.
1986, p. 371, pl. 121, figs. 1, 2.

Description: Test trochospiral, planoconvex; periphery
rounded. Dorsal side nearly flat, coarsely punctate, thickened in
the center with a depressed area coinciding with the line of coil-
ing; sutures somewhat limbate and raised. Ventral side convex
and broadly rounded, evolute, finely perforate. Chambers fairly
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distinct, sutures curved, nearly flush on the ventral side. Wall
calcareous, smooth.

Remarks: The holotype (Cushman Collection No. 4345, Smith-
sonian Institution) is well preserved and clearly shows the line
of coiling on the dorsal side, which is not visible in most of our
specimens due to preservation. Cibicidoides velascoensis can be
distinguished from C. hyphalus (Fisher) by its more strongly
convex evolute side, fewer chambers in the last whorl and a
more rounded periphery. The specimen in White’s collection at
the American Museum of Natural History (figured in 1928)
shows the distinctive characteristics of C. velascoensis
(Cushman); the dorsal side in this specimen is transparent, and
all the dorsal whorls and chambers can be clearly seen, as fig-
ured.

Occurrence: Rare to very rare in the Velasco Formation in sec-
tions La Ceiba, La Lajilla, El Mimbral and El Mulato.
Cibicidoides velascoensis also appears as a rare species in the
Méndez Formation in section La Ceiba.

Clavulinoides amorpha (Cushman) emend. Alegret and Thomas

Plate 5, figures 1-3

Clavulina amorpha Cushman 1926a, p. 589, pl. 17, fig. 5. - WHITE
1928b, p. 315, pl. 42, fig. 12.

Clavulina trilatera var. aspera Cushman, - WHITE 1928b, p. 315, pl.
42, fig. 14.

Clavulina aspera CUSHMAN and JARVIS 1932, p. 19, pl. 5, fig. 4.

Clavulina aspera Cushman var. whirei CUSHMAN and JARVIS 1932,
p. 19, pl. 5, figs. 6, 8 (non 7).

Clavulinoides aspera (Cushman), - CUSHMAN 1946, p. 38, pl. 9, figs.
24-30. — KAMINSKI et al. 1988, p. 194, pl. 8, figs. 11, 12. -
WIDMARK and MALMGREN 1992a, p. 113, pl. 10, fig. 10.

Tritaxia aspera (Cushman). - TJALSMA and LOHMANN 1983, p. 20,
pl. 1, fig. 1.

Description: Test large, stout and elongate, triangular in cross
section. Chambers triserial in early stage, uniserial in later por-
tion. Periphery acute to subacute in the early portion of the test,
rounded in later, uniserial portion. Uniserial chambers are glob-
ular and separated by depressed sutures. Aperture consists of a
rounded opening at the end of a slight projection. Walls coarsely
agglutinated.

Remarks: Chambers in the last portion of the test, typically
globular and rounded in section, are the main characteristics to
distinguish C. amorpha (Cushman) from other Clavulinoides
species. Uniserial, globular and coarsely agglutinated broken
pieces have been included into C. amorpha and are considered
as a broken piece containing the last chambers of this species.
At the Smithsonian Institution we examined several types of
Clavulinoides.The species that we named C. amorpha has com-
monly been called C. aspera (see synonymy), but the holotype
of Clavulina trilatera var. aspera Cushman (Cushman Collec-
tion No. 5154) has angular chambers throughout the test, from
the initial part to the later uniserial one, instead of having the
globular, inflated last chambers typical in our material. The
holotype of Clavulina amorpha (Cushman Collection No.
5153) presents those rounded, inflated last chambers, although
its preservation is not very good. We therefore decided that C.
amorpha is the earliest described species with the characteris-
tics typical of our material. A slide labeled Clavulina amorpha
Cushman in White’s collection at the American Museum of
Natural History contains several specimens, including the one
figured in 1928, which also closely resemble our material and
show the globular, rounded chambers in the last part of the test.
The holotype of Clavulina aspera Cushman var, whitei




(Cushman Collection No. 15306) looks exactly the same as our
material, with the inflated last chambers, and is much better
preserved than the holotype of C. amorpha. A paratype of C.
whitei (Cushman Collection No, 15307), however, figured by
Cushman and Jarvis in 1932 (pl. 5, fig. 7a, b) agrees with the
description of C. frilatera (Cushman) and has keeled chambers
throughout. The specimens that White tigured as Clavulina
trilatera var. aspera Cushman (pl. 42, fig. 14) are consistent
with our concept of this species.

Occurrence: Rare in the Méndez and Velasco Formation in all
studied sections; very rare in section Los Ramones.

Clavulinoides amorpha juvenile form
Plate 5, figures 4-5

Description: Test triserial, triangular in cross section, with
greatest width close to the apertural end. Margins rounded to
subacute. Chambers indistinct except for the last ones, more or
less circular in cross section and separated by depressed su-
tures. Aperture small and rounded, hardly visible, at the base of
the last chamber. Wall coarsely agglutinated but smoothly fin-
ished.

Remarks: These specimens resemble Tritaxia paleocenica
Tjalsma and Lohmann but, according to the characteristics cited
above, have been considered not as a different species but as ju-
venile individuals of Clavulinoides amorpha (Cushman), with-
out the uniserial chambers. Specimens included in this taxon
always co-occur with adult forms of C. amorpha (Cushman).

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Lajilla, El Mimbral, El Mulato, El Peidn
and El Tecolote.

Clavulinoides trilatera (Cushman) 1926
Plate 5, figures 6-8

Clavulina trilatera CUSHMAN 19264, p. 588, pl. 17, fig. 2. - WHITE
1928b, p. 315, pl. 42, fig. 13. - CUSHMAN and JARVIS 1932, p. 18,
pl. 5, fig. 5.

Clavulina trilatera Cushman var. aspera CUSHMAN 1926a, p. 589, pl.
17, fig. 3.

Clavulinoides trilaterus (Cushman). — LEROY 1953, p. 26, pl. I, figs.
9-10.

Tritaxia trilatera (Cushman). — TIALSMA and LOHMANN [983, p.
21, pl. 1, fig. 2.

Clavulinoides trilatera (Cushman). - KAMINSKI et al. 1988, p. 195, pl.
9, fig. 2.

Tritaxia aspera (Cushman). - WIDMARK 1997, p. 21, pl. 7, fig. C, not
Cushman.

Description: Test large, elongate, margins angular, sides paral-
lel throughout its length, slightly contracted at both ends.
Chambers numerous, in the early stage of the test triserial, in the
later parts uniserial; sutures somewhat indistinct. Triangular in
cross section along triserial and uniserial part of the text. Aper-
ture circular, at the end of a short neck at the end of the last
chamber. Wall coarsely agglutinated, smoothly finished.

Remarks: We examined the holotype of C. trilatera at the
Smithsonian Institution (Cushman Collection No. 5155); speci-
mens from our material are very similar to this holotype.
Clavulinoides trilatera differs from C. aspera (Cushman) by its
angular margins extending throughout the test, from the initial
stage to the last chamber. The specimen figured by White in
1928 and determined as Clavulina trilatera Cushman was
found in his collection, and it is consistent with the original de-
scription of C. trilatera (Cushman).
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Occurrence: This species occurs in all studied sections; it is
abundant to very abundant in the Méndez Formation, and rare to
abundant in the Velasco Formation.

Clavulinoides trilatera juvenile form
Plate 5, figures 9-10

Description: Test triserial, margins angular; cross section trian-
gular, increasing in width as chambers are added. Chambers and
sutures rather indistinct. Aperture small and rounded, hardly
visible, at the base of the last chamber. Wall coarsely aggluti-
nated but smoothly finished.

Remarks: Specimens with these characteristics are very similar
to the early stages of C. trilatera (before the development of
uniserial chambers) and we consider these forms juveniles of C.
trilatera (Cushman). These juvenile forms are always associ-
ated to adult species of C. trilatera (Cushman).

Occurrence: The species occurs in all studied sections, and is
abundant to very abundant in the Méndez and lowermost
Velasco Formation (common in section Los Ramones), and rare
to very rare in the remainder of the Velasco Formation.

Coryphostoma incrassata (Reuss) 1851
Plate 4, figures 8-9

Bolivina incrassata REUSS 1851, p. 45, pl. 4, fig. 13. - WHITE 1929, p.
44, pl. 4, fig. 19 — CUSHMAN 1946, p. 127, pl. 53, figs. 8-11. -
MCGUGAN 1957, p. 340, pl. 32, figs. 1-4, - MCGUGAN 1964, p.
942, pl. 150, figs. 22, 23. — SLITER 1968, p. 88, pl. 12, fig. 14. -
KOCH 1977, p. 54, pl. 14, figs. 5-6.

Coryphostoma  cf.  midwayensis (Cushman). - TJALSMA and
LOHMANN 1983, p. 12, pl. 2, fig. 8 (non fig. 7)

Corvphostoma incrassara (Reuss). — VAN MORKHOVEN et al. 1986,
p. 382, pl. 126, figs. 1, 2.

Coryphostoma incrassatum (Reuss). - BOLLI et al. 1994, p. 138, pl. 37,
figs. 10-12.

Description: Test stout, elongate, moderately compressed;
greatest breadth toward the apertural end, periphery rounded.
Chambers biserially arranged, numerous and somewhat in-
flated; sutures distinct, oblique and slightly depressed. Aperture
loop-shaped, at the inner margin of the last chamber, with a in-
ternal tooth-plate which can not be observed in our material,
Wall calcareous, thick, smooth, very finely perforate; occasion-
ally very fine striae at the surface.

Remarks: A slide in White’s collection at the Museum of Natu-
ral History contained the specimen figured in 1929, which
agrees fully with the description of C. incrassata and strongly
resembles our specimens. A slide labeled C. incrassata contains
a non-figured specimen, which more resembles C. incrassata
gigantea (Wicher) (see below).

Occurrence: Rare in the Méndez and Velasco Formation in sec-
tions La Ceiba, El Mimbral, E] Mulato and Los Ramones; abun-
dant in sections La Lajilla, El Pefién and El Tecolote.

Coryphostoma incrassata forma gigantea (Wicher) 1949
Plate 5, figure 11

Bolivina incrassata Reuss, forma gigantea WICHER 1949, p. 57, pl. 5,
figs. 2-3. - WICHER 1956, p. 120, pl. 12, figs. 2-3.

Bolivina incrassata gigantea Wicher. - KOCH 1977, p. 54, pl. 14, figs.
1-2.

Coryphostoma incrassata gigantea (Wicher). — SPELIER 1994, p. 52, pl.
1, figs. 4, 5.
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Description: Test elongate, compressed, oval in section.
Greatest width of the test at the middle portion or toward the ap-
ertural end. Chambers biserially arranged, numerous, separated
by somewhat depressed sutures. Commonly, chambers thicken
slightly toward the middle longitudinal portion of the test,
showing a row of protuberances. Aperture at the inner margin
of the last chamber. Wall calcareous, thick, smooth.

Remarks: C. incrassata forma gigantea differs from C.
incrassata (Reuss) by its thicker and larger test, less elongate,
somewhat oval outline and, when visible, the longitudinal row
of protuberances. A slide labelled C. incrassaia (Reuss) was
found in White’s collection at the Museum of Natural History;
this specimen resembles C. incrassata forma gigantea.

Occurrence: Rare to absent in the Méndez Formation from all
sections, very abundant in section Los Ramones; abundant to
very abundant in the lower Velasco Formation in all studied
seclions.

Dorothia bulleta (Carsey) 1926
Plate 5, figure 12

Gaudryina bulleta CARSEY 1926, p. 28, pl. 4, fig. 4.

Dorothia bullera (Carsey). — LEROY 1953, p. 27, pl. 2, figs. 7-8. -
SLITER 1968, p.49, pl. 3, figs. 1 1a,b.— WIDMARK 1997, p.21,pl. 8,
fig. A.

Description: Test large, elongate, almost cylindrical with
rounded periphery; in cross section subcircular to oval. Width
of cross section more or less constant throughout the test. Early
stages trochospiral, later biserial. Chambers distinct, particu-
larly those in the biserial stage, inflated, separated by depressed
sutures; the two last chambers are most inflated. Aperture an arc
at the base of the last chamber. Wall finely agglutinated,
smooth.

Occurrence: Very rare in the Méndez and Velasco Formation in
sections La Ceiba, La Lajilla, El Mimbral, El Mulato and El
Pefién,

Dorothia bulleta juvenile form
Plate 5, figure 13

Description: These specimens are small, elongate, and consist
of a short early trochospiral stage, and a longer biserial part
with the last two chambers inflated. Aperture a low arc at the
base of the last chamber; wall agglutinated smoothly finished.

Remarks: These specimens are considered to be juvenile indi-
viduals of Dorothia bulleta (Carsey), with which is commonly
found co-occurring.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla and El Mulato.

Dorothia bulleta coarsely agglutinated variant
Plate 5, figures 14-15

Description: Representatives of this taxon have almost the
same characteristics as D. bulleta, but they are smaller, with an
oval cross section. All chambers in the biserial part are equally
inflated, and the wall is coarsely agglutinated.

Occurrence: Abundant in the Velasco Formation in sections La

Lajilla, El Mimbral and El Mulato, very rare in the Méndez For-
mation in sections Los Ramones and El Tecolote.
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Daorothia pupa (Reuss) 1860
Plate 5, figures 16-17

Textularia pupa REUSS 1860, p. 232, pl. 13, figs. 4a,b.

Dorothia pupa (Reuss). — CUSHMAN 1937, p. 78, pl. 8, figs. 22 and 24
(20,21, 237). - LEROY 1953, p. 28, pl. 1, figs. 14-15. - MCGUGAN
1964, p. 941, pl. 150, fig. 15, 16. = SLITER 1968, p. 50, pl. 4, figs. 1a,
b.— GAWOR-BIEDOWA 1992, p. 56, pl. 7. fig. 11. - WIDMARK and
MALMGREN 1992a, p. 111, pl. 10, fig. 1. - WIDMARK 1997, p. 22,
pl. 8, fig. B.

Description: Test stout and tapering, with pointed initial part.
Subcircular in cross section; width of the cross section increases
from the early portion to the later one. Chambers in early stage
trochospiral; later biserial; two last chambers inflated and
strongly overlapping earlier parts of the test; sutures indistinct,
except for the last ones, which are more depressed. Aperture an
arc at the base of the last chamber. Wall agglutinated and
smooth, fine-textured.

Remarks: This species is shorter and thicker than D. bulleta
(Carsey), with more inflated chambers, especially the last two;
the diameter of the test increases very rapidly from the early
stages on.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections; absent in section Los Ramones.

Dorothia pupa juvenile form
Plate 5, figures 18-19

Description: These specimens are small, somewhat longer than
broad, and consist of an early trochospiral stage, and a short,
broadly rounded, biserial part with the last two chambers in-
flated. Aperture a low arc at the base of the last chamber. Wall
agglutinated, smoothly finished.

We consider these specimens to be juvenile individuals of
Dorothia pupa (Reuss), with which it is usually found.

Remarks: In White’s collection at the Museum of Natural His-
tory we examined the specimens named Gaudryina retusa
Cushman. These specimens were very similar to our material,
and close to that figured by White in 1928 (pl. 42, fig. 9), al-
though they do not resemble figure 8 (pl. 42). We consider that
these specimens are juvenile forms of Dorothia pupa (Reuss).

Occurrence: Very rare in the Mendez and Velasco Formation in
all studied sections, but abundant in the Velasco Formation in
section La Lajilla.

Eouvigerina subsculptura McNeil and Caldwell 1981
Plate 6, figures 1-2

Eouvigerina aculeata CUSHMAN 1933a, p. 62, pl. 7, fig. 8.

Eouvigerina subsculprura (nomen novum) MCNEIL and CALDWELL
1981, p. 21, pl. 18, figs. 20, 21. - WIDMARK and MALMGREN
1992a, p. 111, pl. 1, fig. 8. - BOLLI etal. 1994, p. 131, pl. 35, figs. 12,
13. - SPELJER 1994, p. 48, pl. 1, fig. 7. - WIDMARK 1997, p. 36, pl.
14, fig. D. - WIDMARK and SPELJER 1997b, p. 147, pl. 1, fig. 5.

Description: Test small, elongate, tapering: periphery lobate.
Maximum width of the test at the last two chambers. Early por-
tion biserial, compressed; later chambers uniserial. Chambers
distinct in the aduit part, with a costate rim along the upper half
of each chamber, slightly concave in the lower part. Sutures dis-
tinct and depressed in the later portion of the test. Aperture ter-
minal, at the end of a short neck. Wall calcareous, rugose
surface in the earliest chambers, smooth in the later ones.




Remarks: The studied material presents a rugose wall surface in
the earlier part of the test, and smooth chambers in the later por-
tion, as described and figured by McNeil and Caldwell (1981)
in their material from the Manitoba Escarpment. We examined
the holotype of E. aculeara (Cushman Collection n® 19047),
and found it consistent with the concept of the species described
by McNeil and Caldwell; it consists of a small specimen with a
smooth surface and a neck with a rounded lip.

Occurrence: Very abundant in the Méndez Formation in sec-
tions La Lajilla, El Mimbral, El Mulato, EI Peiién and El
Tecolote; rare in sections La Ceiba and Los Ramones. Very rare
in the Velasco Formation in sections El Mimbral and El Mulato.

Euuvigerina elongata (Cole) 1927
Plate 5, figures 20-22

Uvigerina elongata COLE 1927, p. 26, pl. 4, figs. 2, 3.
Euuvigerina elongata (Cole). —BOLLI etal. 1994, p. 138, p.137. fig. 4.

Description: Test stout, elongate, periphery rounded. Early
stage triserial, followed by a biserial stage, later chambers be-
come uniserial. Sutures distinct, depressed; chambers inflated
throughout the test, except for the latest ones. Aperture termi-
nal, at the end of a short neck. Wall calcareous, with small, short
spines throughout the test.

Remarks: One paratype of E. elongata was examined at the
Smithsonian Institution (USNM No. 243225); this specimen is
better preserved than our material, and clearly shows the short
spines all over the surface. The early triserial stage is very small
in some specimens, and thus is difficult to see. In these speci-
mens, Euuvigerina elongata can be distinguished from
Eouvigerina subsculptura McNeil and Caldwell by its smaller
size, globular chambers, and ornamentation of the test consist-
ing of tiny spines.

Occurrence; Rare to abundant in the Velasco Formation in sec-
tions La Lajilla, EIl Mimbral and El Mulato.

Gaudryina laevigata Franke 1914
Plate 6, fgure 3

Gaudryina laevigata FRANKE 1914, p. 431, pl. 27, figs. 1-2. -
CUSHMAN 1926a, p. 587, pl. 17, figs. la-b. - CUSHMAN 1946, p.
33, pl. 8, fig. 4. - NAKKADY 1959, p. 457, pl. 1, figs. Sa-b. - SLITER
1968, p. 48, pl. 3, fig. 8.~ BOLLI etal. 1994, p. 89, pl. 23, figs. 35-37.

Description: Test tapering, more or less elongate. Early portion
triserial and sharply triangular in cross section; later portion
biserial, increasing in diameter rapidly; many chambers in the
biserial part. Chambers distinctive, inflated and overlapping;
characteristic truncated chamber margins. Sutures distinctive
and depressed. Aperture barely visible, at the inner margin of
the last-formed chamber. Wall finely agglutinated smoothly fin-
ished.

Remarks: This species varies considerably in the degree of
broadening of the biserial part. It is smaller, thinner and more
elongated than G pyramidata Cushman, and has more inflated
chambers (see below).

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Lajilla, El Pefién and El Tecolote.

Gaudryina pyramidata Cushman 1926
Plate 6, figure 4
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Gaudryina laevigata Franke var. pyramidata CUSHMAN 19264, p. 587,
pl. 16, figs. 8a-b. — WHITE 1928b, p. 313, pl. 42, fig. 7. - CUSHMAN
and JARVIS 1932, p. 18, pl. 5, fig. 3.

Gaudryvina (Pseudogaudryina) pyramidata Cushman. — CUSHMAN
1946, p. 36, pl. 8, fig. 14,

Gaudryina pyramidata Cushman. - LEROY 1953, p. 31, pl. 1, figs. 17,
18.-NAKKADY 1959, p. 457, pl. 1, figs. 6a-b. - TRUJILLO 1960, p.
308, pl. 44, figs. 9a-c.— SLITER 1968, p. 48, pl. 3, fig. 9. - TIALSMA
and LOHMANN 1983, p.12, pl. 2, fig. 4: pl. 8, fig. 1. - KAMINSKI et
al. 1988, p. 194, pl. 8, fig. 7. — WIDMARK and MALMGREN 1992a,
p. 111, pl. 10, fig. 3. - SPELJIER 1994, p. 44, pl. 4, fig. 1. - WIDMARK
1997, p. 20, pl. 7, figs. F-G.

Gaudryina cf. pyramidata Cushman. — TIALSMA and LOHMANN
1983, p.12, pl. 8. fig. 2.

Description: Test pyramidal, more or less elongate; periphery
acute. Transverse section triangular in the triserial early stage,
subrectangular and biserial in later portion. Chambers low and
broad, increasing in size as added and slightly inflated in later
portion of the test. Sutures distinct and somewhat depressed.
Aperture consists of a low interiomarginal opening. Walls rather
coarsely agglutinated.

Remarks: In White’s collection at the Museum of Natural His-
tory we studied several specimens determined as G laevigata
Franke var. pyramidata Cushman. They are small and have an
acute periphery, and strongly resemble the original species de-
scription. We could not identify the specimen figured by White
in 1928, because all specimens that we examined were very
similar. There seems to be a morphological variability in the last
chambers (rounded to more acute).

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Lajilla, E1 Mimbral, El Mulato, El Peiidn
and El Tecolote; abundant in section La Ceiba.

Gaudryina sp. flattened
Plate 6, figure 5

Description: Test pyramidal, all the specimens appear flattened;
rectangular in cross section. Early portion very reduced,
triserial; later portion biserial, low and very broad. Aperture a
low opening at the inner margin of the last chamber. Walls ag-
glutinated, coarsely grained.

This species resembles Gaudryina pyramidata Cushman, but
differs by a much broader cross section of the biserial part. The
biserial stage in G pyramidata is longer, and the chambers in-
crease more gradually in size as added, whereas the few cham-
bers in Gaudryina sp. flattened increase very rapidly in width,
especially the last two ones.

Occurrence: Very rare in the Velasco Formation in sections La
Lajilla, El Mulato and El Pefion.

Globorotalites sp. A
Plate 6, figure 6

Description: Test trochospiral planoconvex, outline suboval,
somewhat lobate; periphery acute. Dorsal side evolute, flat,
about two whorls visible; sutures straight, slightly elevated.
Ventral side involute, strongly convex; chambers distinct, 6 vis-
ible in the last whorl. Ventral sutures distinct, depressed,
straight to slightly curved, meeting in a point in the center over
the small umbilicus. Apertural face indented, aperture slitlike,
interiomarginal, about midway between the umbilicus and the
periphery but coomonly obscured by sediment deposited into
the indentation. Wall calcareous, finely perforate and smoothly
finished.
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Occurrence: Abundant in the Velasco Formation in sections La
Lajilla, El Mimbral and El Mulato. Common in section Los
Ramones:; very rare in the Méndez Formation in sections La
Ceiba, El Mimbral and El Pefién,

Globorotalites multiseptus (Brotzen) 1936
Plate 6, figure 7

Globorotalia multisepta BROTZEN 1936, p. 161, pl. 11, figs. 6-7, text.
figs. 59-61.

Globorotalites multiseptus (Brotzen). — BROTZEN 1942, p. 31. - RE-
VETS 1996, p. 111, figs. 1-4, text. figs. 80.

Description: Test trochospiral conical, periphery angular, with
a slightly thickened keel. Spiral side flat and evolute, sutures
limbate or arcuate. Umbilical side very convex and involute,
chambers narrow and oblique, sutures flush and sigmoidal. Ap-
erture consisting of a narrow interiomarginal slit extending
from the umbilicus to the periphery. Walls calcareous, finely
perforated.

Remarks: We examined several syntypes of G multiseptus at
the Smithsonian Institution (Cushman Collection No. 25669,
25670); they are clearly representative of the species, and show
the rounded lip at the peripheral margin, as well as an open um-
bilicus and slightly curved dorsal sutures, tangent to the spiral
suture. We do not agree with the specimens determined as
syntypes of G multisepta in slide Cushman Collection No.
25671: this slide contains one Gyroidinoides goudkoffi
(Trujillo) and a small Cibicidoides sp.

Occurrence: Rare to very rare in the Méndez Formation in sec-
tions El Peidn and El Tecolote; common in section Los
Ramones.

Glomospirella grzybowskii Jurkiewicz 1960
Plate 6, figure 8

Glomospirella grzybowski JURKIEWICZ 1960, p.342, pl. 38, figs. 7,
10,11.-BUBIK 1993, p. 81, pl. 9. fig. 12. - KUHNT and KAMINSKI
1993, p. 73, pl. 2, fig. 5. - MUFTAH 1993, p. 177, pl. 1, fig. 9. -
KAMINSKI et al. 1996, p. 12, pl. 1, fig. 10.

Description: Test consisting of a proloculus, followed by a
streptospirally enrolled, non-divided tubular chamber, which
later becomes planispirally coiled. Aperture at the end of the
tube. Wall finely agglutinated, smooth.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections; absent in section Los Ramones.

Gyroidinoides beisseli (White) emend. Alegret and Thomas
Plate 7, figures 1-10

Gyroidina beisseli WHITE 1928b, p. 291-292, pl.39, figs. 7a-c

Gyroidina comma WHITE 1928b, p. 292, pl. 39, figs. 8a-c

Gyroidina mendezensis WHITE 1928b, p.293, pl. 40, fig. 4a-c.

Gyroidina nitida (Reuss), - WHITE 1928b, p.296, pl. 40, figs. 6a-c (not
Reuss).

Gyroidina simplex WHITE 1928b, p.296, pl. 40, fig. 7.

Gyroiina sparski WHITE 1928b, p.297, pl. 40, fig. 8.

Gyroidina vortex WHITE 1928b, p. 297, pl. 40, figs. 9a-c

Gyroidina nitida (Reuss). MORROW 1934, p. 197, pl. 30, figs. la-c. -
CUSHMAN 1946, p. 140, pl. 58, fig. 5.

Eponides bollii CUSHMAN and RENZ 1946,

Eponides simplex (White). - CUSHMAN1946, p. 142, pl. 57, fig. 15.

Eponides cf. beisseli Schijfsma. - MCGUGAN, 1964, p. 944, pl. 151,
fig. 4.

Eponides cf. simplex (White). - MCGUGAN, 1964, p. 945, pl. 151, figs.
7, 8.
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Gyroidinoides nitidus (Reuss). — SLITER, 1968, p. 121, pl. 22, figs. 7a-c.
~QUILTY, 1992, p. 421, pl. 7. figs. 10, 11.~REVETS 1996, p. 78, pl.
11, figs. 5-8. - WIDMARK 1997, p.73, pl. 36, figs. D-F.

Gyroidinoides beisseli (White). —- DAILEY, 1983, p. 767, pl. 6, figs. 5-6,
9. - WIDMARK and MALMGREN, 19924, p. 111, pl. 7, fig. 2. -
WIDMARK 1997, p. 71, pl. 35, figs. A-C.

Gyroidinoides (Rotalina) nitidus (Reuss). — LOEBLICH and TAPPAN,
1988, p. 633, pl. 713, figs. 7-9.

Oridorsalis nitidus (Reuss). - THOMAS 1990a, p. 590, pl. 3, figs. 7-9.

Gyroidinoides bollii (Cushman and Renz). — KATHO 1998, p. 292, pl. 1,
fig. 2.

Description: Test trochospiral, ranging with considerable vari-
ability from planoconvex to somewhat biconvex; subcircular in
outline, periphery angular but with a rounded, sometimes angu-
lar to subangular edge. Dorsal side flat to slightly convex, with
the coil more or less projecting; when convex, it shows a very
distinct and raised spiral suture. The central part of the test on
the dorsal side is commonly covered with a thick layer of cal-
cite, making sutures in that part difficult to see. Chambers lon-
ger than broad on the dorsal side, sutures oblique. Umbilical
side convex and involute, 6 to 8 chambers visible on the last
whorl; sutures curved to slightly sinuate, flush to somewhat de-
pressed. Umbilicus very narrow, open to hidden by the over-
hanging flaps of the last chambers over the umbilical side.
Aperture a long narrow interiomarginal slit, extending from the
umbilicus to the periphery; in some specimens surrounded by a
depression in the apertural face; others present a distinct lip.
Wall calcareous, characteristically thick, smooth and finely per-
forated.

Remarks: In 1928, White defined several new species of
Gyroidinoides in his material from the Tampico Embayment.
We examined the syntypes of these species, because White did
not designate a holotype for any of his species at the American
Museum of Natural History. The abundant Gyroidinoides in our
material from the Gulf of Mexico allowed us to recognize many
forms intermediate between the various species defined by
White.

The slide marked G. beisseli (Slide No. 19897) contained 12
specimens, and we could not be certain which specimen was
figured by White (1928b): White's figures 7a and 7b show a
dextrally coiled specimen, while his figure 7¢ shows a
sinistrally coiled specimen. We designated a lectotype from the
series of syntypes, now labeled No. 19897-a. The specimen is
shown in plate 7, figure 1. The slide with the remaining
paratypes is now labeled No. 19897-b, The specimens in this
slide are variable, but all more or less biconvex, with the invo-
lute side slightly more convex than the evolute side, and the pe-
riphery subacute,

The slide labeled G comma (No. 19898) contained 4 specimens.
We could recognize the figured specimen easily, because only
one of the specimens has a diameter of 1.1pm, as White de-
scribed the holotype. This holotype is now in a slide labeled
No.19898-a, and the remaining paratypes are labeled 19898-b.
The species is larger than G beisseli, but the overall shape is
very similar. The holotype is a rather extreme specimen, with a
more acute periphery than all other specimens in the slide,
which show varying angularity. The size and shape of the umbi-
licus is variable in individuals that we studied, and we do not
consider this a valid criterion to establish a separate species. The
holotype is figured in plate 7, figure 2.

The slide labeled G. mendezensis (No. 19900) contained 8 spec-
imens, which differ from G beisseli by having (on average) a




slightly higher involute side. This character, however, is quite
variable within these Gyroidinoides species, and we do not
want to use it to separate a distinct species. The periphery is
subacute; according to White there is a depression in the aper-
tural face. We could indeed recognize the figured specimen,
which has this character (pl. 7, fig. 3), and that we thus recog-
nize as the holotype. The other specimens in the slide, however,
do not have this character, or have it much less pronouncedly.
In specimens labeled G. beisseli and G. comma in White's col-
lection we noticed variability in the shape of the apertural face,
with a depression being absent, slight or more pronounced in all
three groups. The holotype is now labeled No.19900-a, the re-
maining paratypes are labeled 19900-b.

The slide labeled G. simplex (N0.19903) contained 7 speci-
mens. We could not recognize the figured specimen in this
group because none of the syntypes was similar to the figured
specimen. We thus chose a lectotype from the syntypes (pl. 7,
fig. 5). This group of specimens is similar in outline and shape
of the periphery to G beisseli, but the specimens have, on aver-
age, a thicker layer of secondary calcite covering the central
part of the evolute side. The lectotype is now labeled
No.19903-a, the remaining paratypes No.19903-b.

The slide labeled G. sparksi (N0.19904) contains 2 specimens,
neither of which resemble the figured specimen. Both were
much flatter in outline, as well as smaller. We chose one speci-
men as lectotype (pl. 7, fig. 4). We consider this also to be a syn-
onym of G beisseli. The characters listed to separate it from G
simplex are a smaller umbo and a more indented periphery.
Both characters are variable throughout all new species of
Gyroidinoides described by White. The lectotype is labeled
No.19904-a, the remaining paratype 19904-b.

The slide labeled G vortex (N0.19905) contains 10 specimens,
once of which is in our opinion a misidentified N. truempyi.
None of the specimens resembles the figured one, which has a
very rounded periphery. All specimens in this slide have a sub-
acute periphery, with an, on average, higher involute side than
the other taxa that we included in G beisseli. This character is,
however, highly variable. G vorfex is said to have more wavy su-
tures on the involute side, but we see these sutures vary from
straight to wavy in all taxa that we include in G beisseli. We
chose a lectotype (pl. 7, fig. 6), which is now labeled No.
19905-a, while the remaining paratypes are labeled No. 19905-b.

Slide No. 15444 in the Smithsonian contains three plesiotypes
of G nitidus that are in complete agreement with our descrip-
tion of G. beisseli, and very similar to our material. They show a
thick, high plano-convex test and subacute periphery, with
chambers longer than broad and the coil projecting on dorsal
side. On dorsal view the outline is somewhat lobate because of
depressed sutures between the last few chambers.

In our concept, G. beisseli differs from G. goudkoffi (Trujillo) by
its subangular periphery, which is not sharp (tending towards a
keel) but has a rounded, sometimes angular to subangular edge,
but not as sharp as G goudkoffi. We identified many specimens
intermediate between the various species defined by White in
our material as well as in White's picked specimens. For a long
time, the taxonomy of the various Gyroidinoides species within
this group has been in a considerable state of confusion, with
the use of names inconsistent from author to author. We con-
sider that all these types with different names represent wide
intraspecific variability of G. beisseli (White), and therefore are
junior synonyms,
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Occurrence: Abundant to very abundant in the Méndez Forma-
tion and rare in the Velasco Formation in sections La Ceiba, El
Mimbral, El Mulato, El Penén and El Tecolote. In section La
Lajilla, G beisseli is abundant in both the Méndez and the
Velasco Formation, and it is common in section Los Ramones.

Gyroidinoides depressus (Alth) 1850
Plate 6, fgure 9

Rotalina depressa ALTH 1850, p.266, pl. 13, fig. 21.

Gyroidina depressa (Alth). - CUSHMAN and JARVIS, 1932, p. 46, pl.
14, figs. la-c.— Sandidge, 1932, p. 283, pl. 43, figs. 16-18.

Gyroidinoides depressus (Alth). — DAILEY, 1983, p. 767, pl. 6, figs.
10-12. — BOLLI et al. 1994, p. 159, pl. 44, figs. 29, 30, 32-34.

Valvalabamina sp., evolute form. WIDMARK, 1997, p. 61-62, figs.
28a-c.

Description: Test trochospiral compressed, periphery rounded.
Dorsal side evolute, flat to slightly convex, with sutures curved,
depressed between later chambers, Umbilical side involute,
convex with a depressed umbo: umbilical sutures almost
straight. Eight to nine chambers visible in the last whorl, later
ones somewhat inflated. Aperture a narrow slit extending from
the periphery to the umbilicus. Wall calcareous, smooth.

Remarks: Gyroidinoides depressus is distinguished from other
species of Gyroidinoides by its flat test, rounded periphery and
depressed umbo. According to Loeblichand Tappan (1998), this
species was considered a junior synonym of Valvalabamina
lenticula (Reuss) by Reiss (1963). In our opinion, this is not cer-
tain. Bolli et al. (1994) state that the two species are different,
because G depressus lacks a flap over the umbo, whereas V.
lenticula has a pronounced flap. The type description of G
depressus states that the species resembles V. lenticula closely,
but has no flaps. We have not seen flaps in our specimens, al-
though this might be caused by preservation. Widmarks’s
(1997) specimen, which he names ‘Valvalabamina sp. evolute
form’ resembles our material closely, and has no flap. Speijer’s
(1994) specimen, which he named Valvalabamina depressa
(Alth), (p. 56, pl. 4, fig. 5) is not the same as our species, has a
large flap over the umbo on the ventral side, and a more convex
ventral side. In view of the uncertainty, we wish to keep the
name G depressus until the type material of the two taxa has
been compared.

Occurrence: Abundant in the Méndez and Velasco Formation in
all studied sections; common in section Los Ramones.

Gyroidinoides girardanus (Reuss) 1851
Plate 6, figure 10

Rotalina girardana REUSS 1851, p. 73, pl. 5, fig. 34.

Gyroidina girardana (Reuss). — CUSHMAN 1933b, p.311, pl. 36, figs.
la-c. — CUSHMAN 1946, p. 140, pl. 58, fig. 9. - LEROY 1953, p. 35,
pl. 5, figs. 10-12. —- NAKKADY 1959, p. 460, pl. 3, figs. la-c.

Gyroidinoides tellburmaensis FUYTAN 1976, p. 532, pl. 81, figs. 10-12.
—SPELJER 1994, p. 62, pl. 3, fig. 1. - WIDMARK 1997, p. 75, pl. 35,
figs. D-G.

Gyroidinoides gyrardanus (Reuss). —- DAILEY 1983, p. 767, pl. 7, figs.
1-3. - WIDMARK and MALMGREN 1992a, p. 111, pl. 6, fig. 3. -
SPEIJER 1994, p. 118, pl. 3, fig. 3.

Description: Test trochospiral planoconvex. Periphery with a
distinct angle at the dorsal edge. Dorsal side flattened or even
slightly concave, ventral side convex with an open umbilical re-
gion open. Chambers distinct, slightly inflated; sutures some-
what depressed and nearly radial on both sides. Aperture a low
slit between the periphery and the umbilicus. The shape of the
apertural face is very typical in this species, flaring out in a
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somewhat concave shape along the dorsal side. Wall calcare-
ous, smooth.

Remarks: Gyroidinoides girardanus differs from other species
of Gyroidinoides by its typical, somewhat concave apertural
face, with an angular shoulder hanging toward the dorsal side.
Several secondary types of G. girardanus were examined at the
Smithsonian Institution (USNM Nos. G27114 and G27353),
and were found consistent with the original description of the
species. Speijer (1994) and Widmark (1997) describe a species
Gyroidinoides telburmaensis (Fuytan), which in their descrip-
tion resembles G. girardanus closely, but has chamber sutures
on the evolute side that are at less than right angles to the spiral
suture, whereas these sutures are said to be at right angles in G
girardanus. We are not convinced that these are separate spe-
cies. Widmark (1997) states that types of G. girardanus are con-
sistent with specimens of G relburmaensis. We commonly
observe variability in the angle between chamber sutures and
the spiral suture, even within one individual, as also seen in the
figure in Cushman (1946). We therefore consider it probable
that G. telburmaensis is a junior synonym of G girardanus.

Occurrence: Rare lo very rare in the Méndez and Velasco For-
mation in all studied sections.

Gyroidinoides globosus (Hagenow) emend. Alegret and Thomas
Plate 8, figures 1-5

Nonionina globosa HAGENOW 1842, p. 574.

Rotalina nitida REUSS 1845, p. 35, pl. 8, fig. 52, pl. 12, figs. 8, 20.

Gyroidina crassa (d’Orbigny). — WHITE 1928b, p. 292, pl. 40, figs. la-c
(not d"Orbigny).

Gyroidina naranjoensis WHITE 1928b, p. 296, pl. 40, figs. 5a-c.

Gyroidina nitida (Reuss). — WHITE 1928b, p. 296, pl. 40, figs. 6a-c. —
BROTZEN 1942, p. 19, fig. 6, 3

Gyroidinoides globosus (Hagenow). - DAILEY 1983, p. 767, pl. 7, figs.
4,7,8. —- TIALSMA and LOHMANN 1983, p. 14, pl. 7, fig. 5. - VAN
MORKHOVEN et al. 1986, pp. 329, 330, pl. 107.- WIDMARK 1997,
p.71, pl. 35, figs. H-1.

Gyroidinoides globosa (Hagenow). — QUILTY 1992, p. 421, pl. 7, figs.
4,5.

Description: Test stout, trochospiral, globular and inflated, un-
equally biconvex; subcircular in outline, periphery broadly
rounded. Dorsal side slightly convex; sutures distinct, nearly
straight. Umbilical side strongly convex, 6 to 7 chambers visi-
ble in the last whorl, somewhat inflated; sutures radial, slightly
curved, depressed between the last chambers. Large apertural
face, about four times longer than high; the aperture consists of
a low interiormarginal slit extending from the periphery to the
umbilicus. Specimens in our material show last chambers that
are only slightly inflated.

There is considerable confusion in the literature between G.
globosus (Hagenow) and G. nitidus (Reuss). Hagenow’s (1842)
description lacked a figure, and no holotype was designated.
We cannot investigate the type specimen, because according to
Dr. F. Roegl (Museum of Natural History, Vienna; pers. comm.
2001) Hagenow’s material is no longer available. Reuss (1845)
did not designate a holotype, but his material, originally de-
scribed as being stored in the ‘Mineral Kabinet of Lord
Ferdinand von Lobkowitz’, is available at the Museum of Natu-
ral History (Vienna), to which it was donated in the late 19th
century. Dr. Roegl investigated the syntypes of the species, and
we designated a lectotype, figured in Plate 8, fig. 3 (Coll. No.
NHMW Inv. No. 2001Z0060/0001). One paralectotype (Plate 8,
fig. 1) is present in the Museum in Vienna (Coll. No. NHMW
Inv. No. 2001Z0060/0002), one was donated to the Natural His-
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tory Museum (plate 8, fig. 2; London; Coll. No. PF67075), and
one to the Smithsonian Institution (Coll. No. 516779).

We think that there is considerable overlap between the
lectotype and paralectoypes of G nitidus (Reuss) and the type
description (in Ellis and Messina) of G globosus (Hagenow), as
well as between the paratypes of G. nitidus and the specimens
that by various authors have been assigned to G globosus
(Hagenow), as also mentioned by van Morkhoven et al. (1986).

Reuss, in his description of G nitidus, referred to a “lobate pe-
riphery when sutures are more depressed,” and “chambers in the
last whorl somewhat lobate.” We consider that this lobate shape
is due to the depressed sutures in the last whorl, and that those
lobate chambers in the last whorl are only slightly inflated.
Specimens in our material as well as in Reuss” original material
show considerable variability in lobateness of the chambers,
and in degree of roundness of the periphery. We include speci-
mens in this species that do not have an angular periphery. Spec-
imens with a bluntly angled periphery are included in G beisseli
White, and specimens with a very sharp periphery in G
goudkoffi. The umbilicus is very narrow, as also clearly seen in
the description and figures of G nitidus as the type species of
the genus Gyroidinoides (Brotzen 1942).

Remarks: Gyroidinoides globosus differs from other species of
Gyroidinoides by its typical globular, unequally convex test and
the interiomarginal slit-like aperture, as well as the low and
broad apertural face (about 4 times as broad as high).

We examined slides in White’s collection containing specimens
assigned to G. crassa, G. nitida and G naranjoensis (a new spe-
cies). Gyroidinoides crassa (White, not d’Orbigny) has a long
slit-like aperture, not short and oval as d’Orbigny described. G
nitida (Reuss) presents a globular shape and a broadly rounded
periphery. We consider all three to be specimens of G. globosus.
White's slide labeled G naranjoensis (No.19902) contained 5
specimens. We could recognize the figured specimen (Plate 8,
fig. 4), so that we could label this as the holotype (No.19904-a).
The remaining paratypes were labeled 19904-b. We consider
this a junior synonym of G globosus.

A slide labeled Rotalina nitida Reuss in the collection of the
Smithsonian Institution contains 11 specimens selected and
identified by Reuss, according to the documentation. These
have a rounded periphery, large apertural face, high chambers
on the spiral side and the flap-like extensions of the chambers of
the last whorl around the umbilicus. In his original description,
Reuss states that chambers of the last whorl are somewhat
lobate and that the periphery becomes lobate when the sutures
are more depressed. The specimens identified by Reuss are
more lobate than the specimens illustrated by Reuss (1845). The
specimen figured and determined by Loeblich and Tappan
(1988) as Gyroidinoides nitida (USNM No. 433601) is very
similar to those secondary types determined by Reuss himself.

We examined a slide labelled Rotalia nitida Reuss topotype
(Cushman Collection No. 3154). Although the specimen it con-
tains is rather small, the broadly rounded periphery, the low,
broad apertural face (four times longer than high) and the globu-
lar, unequally biconvex test agree with the description of
Gyroidinoides globosus (Hagenow). Other plesiotypes and sec-
ondary types of G nitidus were found in the Cushman Collec-
tion. Not all of them correspond to G. nitidus; some belong to G,
girardanus (Reuss) or G. depressus (Alth) or G. beisseli.




Since we consider G nitidus a junior synonym of G globosus,
the latter species becomes the type species of the genus
Gyroidinoides, because G. nitidus was designated the type spe-
cies of this genus (Brotzen 1942).

Occurrence: Common to very rare in the Méndez and Velasco
Formation in all studied sections; abundant in the upper Velasco
Formation in section El Mulato.

Gyroidinoides goudkoffi (Trujillo) 1960
Plate 7, figures 11-12

Eponides goudkoffi TRUJILLO 1960, p. 333, pl. 48, fig. 6.

Eponides sp. cf. beisseli Schijfsma. - MCGUGAN 1964, p. 944, pl. 151,
fig. 4.

Eponides sp. cf. simplex (White). - MCGUGAN 1964, p. 945, pl. 151,
fig. 7.

Gyroidinoides goudkoffi (Trujillo). — SLITER 1968, p. 120, pl. 22, figd.
6a-c, not Trujillo. - WIDMARK 1997, p. 73, pl. 36, figs. A-C.

Description: Test trochospiral planoconvex, periphery angular
with a sharp edge. Dorsal side evolute and nearly flat, sutures
curved and depressed.Umbilical side convex and involute, um-
bilicus small and open, sutures sinuate and flush. Aperture con-
sisting of a low interiomarginal slit, extending from the
umbilicus to the periphery. Walls calcareous, finely perforated,
smooth.

Remarks: G goudkoffi (Trujillo) is distinguished from other
Gyroidinoides by its angular periphery, with a sharp edge, tend-
ing towards a keel. There is considerable intraspecific variabil-
ity in the degree of convexity on the ventral side, ranging from
low trochospiral to strongly planoconvex.

Occurrence: Rare in the Méndez and Velasco Formation in all
studied sections with the exception of the Méndez Formation in
section La Ceiba where it is abundant.

Gyroidinoides subangulatus (Plummer) 1926
Plate 6, figure 11

Rotalia soldanii (d° Orbigny) var. subangulata PLUMMER 1926, p.
154, pl. 12, figs. la-c.

Gyroidina aubangulata (Plummer). - WHITE 1928b, p. 291, pl. 39, figs.
6a-c. - LEROY 1953, p. 35. pl. 3. figs. 23-25.

Gyroidinoides subangulata (Plummer). — OLSSON 1960, p. 36, pl. 5,
figs. 24, 25.

Description: Test small, trochospiral planoconvex, periphery
angular. Dorsal side flat to somewhat concave, sutures oblique;
ventral side very convex, sutures radiate. Sutures slightly de-
pressed between the last two or three chambers on both sides
and around the umbilicus. Aperture a long narrow slit at the
base of the apertural face, extending from near the periphery to
the umbilicus. Wall calcareous, smooth,

Remarks: The depressed sutures around the umbilicus are the
main characteristic features of G. subangulatus (Plummer). The
specimen figured by White in 1928 (pl. 39, fig. 6) was found in
aslide labelled Gyroidina aubangulata (Plummer); we consider
this a mis-spelling. The specimens is consistent with the origi-
nal description of G subangulatus and is very similar to the
specimens found in our sections.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Lajilla, El Mimbral, El Mulato, El Pefién
and EI Tecolote; common in section Los Ramones.

Haplophragmoides? sp. large variant
Plate 8, fgure 6
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Description: Spcimens included in this taxon show a flattened
large test, and chamber arrangement similar to that in the genus
Haplophragmoides, nearly planispiral with one side involute,
and the other side involute to slightly evolute. Wall coarsely ag-
glutinated.

Qccurrence: Rare to very rare at Méndez and Velasco Forma-
tions from all the studied sections; absent in section Los
Ramones. Abundant to very abundant in a few samples from the
Velasco Fm. at La Ceiba and El Mulato.

Haplophragmoides? sp. small variant
Plate 8, fgure 7

Description: Test extremely flattened, nearly planispiral with
one side somewhat more evolute than the other one. Specimens
included in this group differ from Haplophragmoides? sp. large
by its much smaller size, somewhat more evolute coiling, and
more finely agglutinated wall.

Occurrence:Rare in the Méndez and Velasco Formation in sec-
tions La Ceiba, La Lajilla, El Mulato and El Pefién; very rare in
section Los Ramones. Abundant in the Velasco Formation in
section El Mimbral.

Karreria fallax Rzehak 1895
Plate 8, figure 8

Karreria fallax RZEHAK 1895, p. 226, pl. 7, fig. 8. — WHITE 1928b, p.
299, pl. 41, fig. 2. - LOEBLICH and TAPPAN 1988, p. 642, pl. 724,
fig. 1-7.

Description: Early stage of the test trochospirally enrolled; spi-
ral side attached, free side involute, later uncoiling, with the
shape and nature of the chambers varying according to the na-
ture of the attachment. Sutures depressed, nearly straight. Aper-
ture a curved slit at the base of the last chamber, on the
periphery, extending a short distance along the suture line over
the dorsal and the ventral sides. Wall calcareous, thick,
smoothly finished.

Remarks:We examined the specimen figured by White in the
American Museum of Natural History, and found it consistent
with the characteristics of Karreria fallax.

Occurrence: Very rare in the Méndez Formation in sections El
Mulato, El Peiién and Los Ramones.

Lenticulina macrodisca (Reuss) 1863

Plate 8, figure 9

Cristellaria macrodisca REUSS 1863, p. 78, pl. 9 figs. 5a, b.

Lenticulina macrodisca (Reuss). — WHITE 1928a, p. 198, pl. 28, fig. 7.

Robulus macrodiscus (Reuss). —- CUSHMAN and JARVIS 1932, p. 23,
pl. 7, figs. 3a, b. - CUSHMAN 1946, p. 54, pl. 17, fig. 14.

Description: Test planispiral, closely coiled, biumbonate; pe-
riphery subacute, in some specimens slightly keeled. Sutures
flush and slightly curved, toward the center becoming tangent to
the umbo’s periphery. Umbo large and prominent. Aperture a
short vertical slit at the end of the last chamber. Wall calcareous,
smooth.

Remarks: Lenticulina macrodisca is easily distinguished from
other Lenticulina species by its prominent umbo, and its com-
monly large size. A slide in White's collection is labeled
Lenticulina macrodisca (Reuss) containing one specimen,
which may be the one figured in 1928. It agrees with the original
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description of L. macrodisca and closely resembles our mate-
rial.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections.

Lenticulina navarroensis (Plummer) 1926
Plate 8, figure 10

Cristellaria navarroensis PLUMMER 1926, p. 39, textfigs. 4a, b.
Robulus navarroensis (Plummer). - CUSHMAN 1941, p. 55, pl. 15, fig.
1.- CUSHMAN 1946, p. 51, pl. 16, figs. 6-8.

Description: Test closely coiled, planispiral biconvex,
biumbonate; periphery actute with a sharp broad keel. Sutures
very distinct, curved, limbate, fusing with the central, elevated
boss. About 11 chambers visible, increasing gradually in size as
added. Aperture broken in all the studied material. Wall calcare-
ous, smooth,

Remarks: Lenticulina navarroensis was originally defined by
Plummer (1926) in the Midway Formation in Texas, which has
been considered as a shallow water formation (e.g., Berggren
and Aubert 1975; van Morkhoven et al. 1986). We consider rep-
resentatives of this species as allochthonous, reworked forms
from a shelf environment and transported into the deep basin.

Occurrence: This species is very abundant in the spherule layer
in section El Mulato section and occurs only in this layer.

Lenticulina spisso-costata (Cushman) 1938
Plate 8, fgure 11

Robulus spisso-costatus CUSHMAN 1938, p. 32, pl. 5, fig. 2. -
CUSHMAN 1946, p. 52, pl. 16, figs. 11-14; pl. 17, fig. 1.

Description: Test compressed, planispiral, involute except for
the last part in the adult, which is slightly evolute; periphery
subacute. About 10 chambers visible, increasing gradually in
size and rather uniform in shape. Sutures distinct, curved, raised
and limbated, thickening toward the center and covering the
umbo. Aperture radiate, at the outer periphery. Wall calcareous,
smooth.

Remarks:Several paratypes of L. spisso-costata were examined
(Cushman Collection No 28380, 24545, 24547, 24549); they
closely resemble our material and are exactly as in the original
description. This species is distinguished from L. navarroensis
(Plummer) by its subacute, non-keeled periphery. Both species
were described from the shallow-water Midway Formation by
Plummer (1926), and are considered to be allochthonous forms
reworked from the shelf and redeposited within the spherule
layer.

Occurrence: L. navarroensis (Plummer) was found in the
spherule layer in section El Mulato only.

Lenticulina velascoensis White 1928
Plate 8, figure 12

Lenticulina velascoensis WHITE 1928a, p. 199, pl. 28, fig. 8. -
CUSHMAN 1946, p. 57, pl. 19, fig. 8. - BOLLI etal. 1994, p. 111, pl.
29, figs. 22, 23.

Description: “Test flattened, lenticular, with depressed umbos
of clear shell material, through which chambers of the inner
whorls may be seen; usually about ten chambers to the last
volution; sutures flush, curved; periphery keeled, denticulate
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due to the breaking; aperture oval, obscurely radiate.” (White,
1928a)

Remarks: L. velascoensis can be distinguished from other
Lenticulina species by its much more compressed test and
sharply keeled periphery. A slide in White’s collection at the
American Museum of Natural History, labeled Lenticulina
velascoensis n. sp. (No. 19884), was examined, but it did not
contain the figured holotype. We assume that the other speci-
mens are paratypes; these closely resemble the specimens found
in our material.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla and El Tecolote.

Marssonella indentata (Cushman and Jarvis) 1928
Plate 8, figure 13

Gaudryina indentata CUSHMAN and JARVIS 1928, p. 92, pl. 13, fig. 7.
— CUSHMAN and JARVIS 1932, p. 17, pl. 4, fig. 11.

Marssonella indentata (Cushman and Jarvis). - MCGUGAN 1964, p.
940, pl. 150, figs. 10, 11.

Dorothia indentata (Cushman and Jarvis). — KAMINSKI et al. 1988, p.
195, pl. 9, fig. 7. 8.

Marssonella indentata (Cushman and Jarvis). — BOLLI et al. 1994, p. 93,
pl. 24, fig. 37.

Description: Test elongate, tapering from the pointed initial
part, circular in cross section. Early stage conical, sides of the
biserial late portion nearly parallel. Middle portion of each
chamber indented, sutures raised in ridges. Aperture small,
interiomarginal, at the base of the last chamber. Wall aggluti-
nated, smooth.

Remarks: The holotype (Cushman Collection No. 9733) and
several paratypes (Cushman Collection No. 20651) were exam-
ined at the Smithsonian Institution and found consistent with
our concept of M. indentata. If differs from M. oxycona (Reuss)
by its indented, depressed chambers.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mulato, Los
Ramones and El Tecolote; common in section El Pefién.

Marssonella oxycona (Reuss) 1860
Plate 8, figure 14

Gaudryina oxycona REUSS 1860, p. 229, pl. 12, figs. 3a-c. -
CUSHMAN and JARVIS 1932, p. 18, pl. 5, figs. 1-2.

Marssonella oxyconus (Reuss). CUSHMAN 1946, p. 43, pl. 12, figs.
3-5. - LEROY 1953, p. 39, pl. 1, figs. 3-4.

Marssonella oxycona (Reuss). - MCGUGAN 1964, p. 940, pl. 150, fig.
12. — KLASZ and KLASZ 1990, p. 416, pl. 7, fig. 9.

Dorothia oxycona (Reuss). — SLITER 1968, p. 50, pl. 3, fig. 13a, b. -
KAMINSKI et al. 1988, p. 195, pl. 9, fig. 9. — KUHNT and
KAMINSKI 1993, p. 73, pl. 7. figs. 1-2, 4-5.

Marssonella oxycona oxyeona (Reuss). — BOLLI et al. 1994, p. 94, pl.
25, figs. 5-6.

Description: Test elongated conical, circular in cross section
and with a pointed initial part. Chambers distinct, non-inflated;
trochospiral in the early stage and biserial in later stages. Su-
tures flush or slightly depressed. Aperture a low opening at the
base of the last chamber; characteristic flat apertural face. Wall
agglutinated, smooth to slightly roughened.

Remarks: We checked the syntypes (No. 19917) of Textularia
nacataensis in White’s collection at the Museum of Natural His-
tory. Some of these paratypes show a pointed initial part and a
flat apertural face, and should be considered M. oxycona. The




holotype of Textularia nacataensis differs from M. oxycona by
its more rounded initial end and more depressed sutures.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, El Mimbral, El Mulato, El Pefién
and El Tecolote; abundant in section La Lajilla.

Marssonella oxycona juvenile form

Description: Test conical, with a pointed initial part; rounded in
cross section. Early part trochospiral, last whorl biserial. Two
last chambers flattened (flat apertural face). Sutures indistinct,
aperture hardly visible, at the base of the last chamber. Wall ag-
glutinated.

Remarks: Specimens placed in this taxon are very similar to M.
oxycona (Reuss), especially in the conical shape with a pointed
initial part and a flat apertural face. They are smaller, and be-
lieved to be juvenile specimens of this species. This taxon al-
ways co-occurs with M. oxycona (Reuss).

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mimbral, EI Mulato
and Los Ramones.

Nuttallides truempyi (Nuttall) 1930
Plate 9, figures 1-2

Eponides truempyi NUTTALL 1930, p. 287, pl. 24, figs. 9, 13, 14.

Nuttallides truempyi (Nuttall). — BELFORD 1958, p. 94, pl. 18, figs.
1-13. — TIALSMA and LOHMANN 1983, p. 17, pl. 6, fig. 4; pl. 17,
figs. 4, 5; pl. 21, figs. 1-4. - VAN MORKHOVEN et al. 1986, p. 288,
pl. 96A, figs. 1-4b; pl. 96B, figs. la-3c; pl. 96C, figs. la-4. —
WIDMARK and Malmgren 1988, p. 69, pl. 1, fig. 7. - NOMURA
1991, p. 22, pl. 2, fig. 7. - WIDMARK and MALMGREN 19924, p.
112, pl. 2, fig. 3. = SPEIJER 1994, p. 158, pl. 2, fig. 1. - WIDMARK
1997, p. 52, pl. 22, figs. G-I. - WIDMARK and SPEIJER 1997b, p.
149, pl. 1, fig. 4.

Description: Test trochospiral, unequally biconvex, circular in
outline; periphery angled, with a narrow and rounded flange.
Dorsal side slightly convex to flat, evolute; 3 or 4 whorls visible
on dorsal side, sutures flush, oblique and curved. Ventral side
strongly convex, commonly with a prominent boss of clear
shell material in the centre. About 8 chambers visible in the last
whorl; ventral sutures radial, with a characteristic sub-angular
sinuosity near the umbilicus. Aperture an interiomarginal elon-
gate slit, extending from the periphery to the umbilical boss.
Wall calcareous, smooth.

Remarks: Three cotypes of N. truempyi were examined at the
Smithsonian Institution (Cushman Collection No. 59491,
59492, 59493); van Morkhoven et al. (1986) designated the best
preserved one as the lectotype (Cushman Collection No.
59492). All the specimens agree with our concept of N.
truempyi, and they are very similar to our material. The
biconvex cross section of the test, and the prominent boss on
ventral side, as well as the sinuosity of the sutures near the um-
bilical boss are the main characteristics of N. rruempyi (Nuttal).

Occurrence: Abundant to very abundant in the Méndez and
Velasco Formation in sections La Ceiba, La Lajilla and El
Mulato. N. fruempyi is common in section El Pefién and rare to
very rare in sections El Tecolote and El Mimbral.

Nuttallinella coronula (Belford) 1958
Plate 9, figures 6-7

Nuttallina coronula BELFORD1958, p. 97, pl. 19, figs. 1-14; text-fig. 4.
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Description: Test low trochospiral, planoconvex, periphery
acute with a broad and sharp keel; test much compressed with a
rounded outline. Dorsal side flat and evolute, sutures curved;
the central part is raised in specimens with a slightly concave
dorsal side; all chambers visible on dorsal side. Ventral side in-
volute and slightly convex, about seven chambers visible in the
last whorl; sutures sinuate and depressed. Umbilicus small and
open. Aperture a long and narrow interiomarginal slit extending
from the periphery to the umbilicus. Apertural face very low.
Test calcareous, smooth.

Remarks: This species differs from N. florealis (White) by its
broader keel and the more compressed test.

Occurrence: N. coronulais a rare species in the Méndez and
Velasco Formation in all sections except Los Ramones, where it
is common, and section La Ceiba, where it is abundant.

Nuttallinella florealis (White) 1928
Plate 9, figures 3-5

Gyroidina florealis WHITE 1928b, p. 293, pl. 40, figs. 3a-c.

Nuttallinella florealis (White). - VAN MORKHOVEN et al. 1986, p.
356, pl. 115, figs. 1-3. — NOMURA 1991, p. 22, pl. 2, fig. 11. -
WIDMARK and MALMGREN 1992a, p. 112, pl. 2, fig. 4. —
WIDMARK 1997, p. 53, pl. 23, figs. A-C.

Description: Test trochospiral planoconvex, subcircular in out-
line, periphery sharp with an irregular keel. Dorsal side flat,
evolute; sutures flush, curved and strongly oblique, commonly
glassy in texture. Ventral side sirongly convex, involute, with a
small depression in the umbilical area; about 7 chambers in the
last whorl. Dorsal sutures radial, depressed; thickened and
prominent around the umbilical depression. Aperture is an
interiomarginal slit extending from the periphery to the umbili-
cus. Wall calcareous, smooth.

Remarks: A slide labelled Gyroidina florealis n. sp. (No. 19899)
in White’s collection at the Museum of Natural History contains
seven syntypes; the holotype was not designated. All have a
strongly convex umbilical side; the dorsal side in the figured
specimen, which could be recognized, is flat, but the syntypes
vary in the degree of convexity of this side. Similar variability
was found in our material, although the umbilical side is usually
less convex than in the specimens described by White. In most
specimens the keel is partly broken. Some specimens are
slightly biconvex and do not show a clear depression in the um-
bilical area, and then resemble Nuttalides truempyi (Nuttall);
the latter species differs by its strongly curved sutures on the in-
volute side. N. florealis (White) is distinguished from
Nuttalinella coronula (Belford) by its much more strongly con-
vex ventral side, and narrower keel.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, EI Mimbral and El
Mulato sections; in section La Ceiba, it is very abundant in the
Velasco Formation.

Oridorsalis umbonatus (Reuss) 1851

Plate 9, figures 8-9

Rotalina umbonata REUSS 1851, p. 75, pl. 5, fig. 35.

Oridorsalis umbonatus (Reuss). — DAILEY 1983, p. 767, pl. 6, figs. |-3.

~TIALSMA and LOHMANN 1983, p. 18, pl. 6, figs. 8a-b. - BOLLI et
al. 1994, p. 372, pl. 58, figs. 10-13.

Description: Test trochospiral, biconvex. Periphery subacute,
general outline slightly lobate. Dorsal side evolute, with cham-
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bers long and narrow, chamber sutures at right angles to spiral
suture, distinct; small, secondary apertures which are difficult
to distinguish along the intersection of spiral and radial sutures
on the evolute side. About 6 chambers visible at the umbilical
side, involute, sutures radial, slightly curved towards the umbo,
and raised in the cnetral part of the test.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections, except section Los Ramones.

Osangularia cordieriana (d’Orbigny) 1840
Plate 9, figure 10

Rotalina cordieriana d ORBIGNY 1840, p. 33, pl. 3, figs. 9-11.

Osangularia cf. cordieriana (d’Orbigny). - MCGUGAN 1964, p. 946,
pl. 152, fig. 2. — SLITER 1968, p. 118, pl. 21, fig. 9. -
GAWOR-BIEDOWA 1992, p. 151, pl. 33, figs. 7, 8; pl. 34, fig. 13. -
DAILEY 1983, p. 767, pl. 6, figs. 4, 7, 8. — WIDMARK and
MALMGREN 1992a, p. 112, pl. 8, fig. 3.

Description: Test trochospiral, biconvex, rounded outline; pe-
riphery subacute, not keeled. Thick lenticular shape in cross
section. Dorsal side evolute, all chambers visible on dorsal side;
those of the last whorl are depressed and limited by dorsal su-
tures, oblique and limbate. Ventral side involute, chambers in-
distinct in the studied material, sutures slightly depressed.
Aperture a short interiomarginal slit on ventral side. Wall cal-
careous.

Remarks: According to the original description by d’Orbigny,
this species is distinguished by its keel-less periphery, and len-
ticular shape. We agree that the specimens figured by Dailey
belong in this species, and consider the strongly elevated dorsal
sutures, and a circle formed by the depressed chambers on the
dorsal side, as the main features to distinguish O. cordieriana
(d’Orbigny) from other Osangularia species.

Occurrence: Very rare in the Velasco Formation in sections La
Lajilla, EI Mimbral and El Mulato; rare in the Méndez and
Velasco Formation in section La Ceiba.

Osangularia plummerae Brotzen 1940
Plate 9, figure 11

Truncatulina culter (Parker and Jones). - PLUMMER 1926, p. 147, pl.
10, fig. 1 pl. 15, fig. 2; (non Parker and Jones).

Osangularia plummerae BROTZEN 1940, p. 30, text-fig. 8. —
BERGGREN and AUBERT 1975, p. 147, pl. 3, figs. 6a-g; pl. 9, fig. 2;
pl. 10, fig. 4; pl. 13, fig. 11; pl. 14, fig. 10; pl. 17, fig. 6; pl. 18, fig. 3). -
SPELJER 1994, p. 56, pl. 7, fig. 5.

Parrella expansa TOULMIN 1941, p. 604, textfigs. 3, 4F-G,

Description: Test trochospiral, planoconvex to slightly
biconvex; subcircular in outline, periphery acute with a broad,
thin keel. Dorsal side flat to slightly convex, all chambers visi-
ble on dorsal side; sutures broad, oblique, curved and slightly
elevated, spiral suture limbate. Ventral side convex, 8 chambers
visible in the last whorl; ventral sutures radial and curved,
limbate in the earlier parts of the last whorl, and depressed be-
tween the last chambers. Aperture consists of two slits, one ex-
tending obliquely from the base of the last chamber to the
periphery across the apertural face, and a second slit forming an
angle with the first one and extending toward the umbilical area.
Wall calcareous, smooth.

Remarks: The four paratypes examined (Cushman Collection
No 38531) are very flat, and have a sharp, transparent keel. The
limbate spiral suture and the broad keel, as well as the aperture,
when visible, allowed us to distinguish O. plummerae Brotzen
from other species. It resembles O. velascoensis (Cushman), but
the peripheral keel is narrower. Q. expansa (Toulmin) is an ob-
jective synonym of O. plummerae Brotzen; both names were
proposed as nomina nova for Truncatulina culter Plummer, not
Parker and Jones.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Lajilla, El Mimbral, El Mulato, El Pefién
and El Tecolote; it is abundant in section Los Ramones.

Osangularia velascoensis (Cushman) 1925
Plate 9, figure 12

PLATE 1

Alabamina, Allomorphina, Ammodiscus, Angulogavelinella, Anomalinoides, Stensioeina. All scale bars 100pum

1 Alabamina creta, Sample Mi-85-90; la, Umbilical
view; 1b, Peripheral view; lc, Spiral view.

2 Alabamina midwayensis, Sample L-55-60; 2a, Umbil-
ical view; 2b, Peripheral view; 2c, Spiral view.

3 Alabamina wilcoxensis, Sample Mi-4-6; 3a, Umbili-
cal view; 3b, Peripheral view; 3¢, Spiral view.

4 Allomorphina velascoensis, Sample Mu-0-2; 4a, Side
view: 4b, Dorsal view.

S Ammodiscus cretaceus, Sample Mu-85-90; dorsal
view.

6 Ammodiscus latus, Sample Mi+6+8; dorsal view.
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T Ammodiscus macilentus, Sample L+120+125; dorsal
view.

8 Angulogavelinella avnimelechi, Sample
Mu+695+700; 8a, Umbilical view; 8b, Peripheral
view; 8¢, Spiral view.

9 Anomalinoides acutus, Sample Mu+0+2; 9a, Umbili-
cal view; 9b, Peripheral view; 9c, Spiral view.

10-12 Stensioeina beccariiformis; 10, Lectotype No.
19892-a, American Museum of Natural History; 10a,
Umbilical view; 10b, Peripheral view; 10c¢, Spiral
view; 11, Sample Ce+150+155; 11a, Umbilical view;
11b, Peripheral view; 1lc, Spiral view; 12, Sample
L-18-20; 12a, Umbilical view; 12b Peripheral view;
12¢ Spiral view.
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Truncatulina velascoensis CUSHMAN 1925, p. 20, pl. 3, figs. 2a-c.
Rotalia velascoensis (Cushman). - WHITE 1928b, p. 290, pl. 39. fig. 5.
Pulvinulinella velascoensis (Cushman). — CUSHMAN and JARVIS
1932, p. 48, pl. 14, figs. 6a-c. ~CUSHMAN 1946, p. 145, pl. 60, fig. 3.
Osangularia velascoensis (Cushman). — TIJALSMA and LOHMANN
1983, p. 18, pl. 7, fig. 14. - WIDMARK and MALMGREN 1992a, p.
113, pl. 9, fig. 1. = BOLLI et al. 1994, p. 157, pl. 43, figs. 36-38.

Description: Test trochospiral, biconvex, nearly bilaterally
symmetrical. Periphery sharp, with a broad and very thin keel.
All chambers visible on dorsal side, with an excavated area over
each chamber; sutures raised. Ventral side involute, 10 cham-
bers in the last whorl; ventral sutures slightly depressed and
curved. Aperture narrow and elongate, on the ventral side of the
last formed chamber and near the periphery. Wall calcareous,
smooth.

Remarks: The holotype of O. velascoensis was examined
(Cushman Collection No. 4344), and it is more biconvex and
has a wider keel than O. plummerae. The first whorls on the
dorsal side are somewhat elevated in the holotype. The nearly
symmetric, biconvex cross section of the test, and the narrow,
very thin, broad keel are the main characteristics to distinguish
0. velascoensis (Cushman) from other Osangularia species.
Specimens determined by White as O. velascoensis were exam-
ined; they present the characteristic broad thin keel of this spe-
cies.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mulato, El Mimbral
and El Tecolote.

Paralabamina hillebrandti (Fisher) 1969
Plate 9, figure 13

Rotalia cf. partschiana (d’Orbigny). - WHITE 1928b, p. 288, pl. 38, fig.
10.

Neoeponides hillebrandri FISHER 1969, p. 196, — DAILEY 1983, p.
767, pl. 3, figs. 11-12. - TJALSMA and LOHMANN 1983, p. 16,pl. 7,
fig. 9.

Paralabamina hillebrandti (Fisher). — WIDMARK and MALMGREN
1992a, p. 112, pl. 3, figs. l1a-c. - WIDMARK 1997, p. 79, pl. 39, figs.
A-C.

Description: Test trochoid, planoconvex; circular outline, pe-
riphery subacute. Dorsal side strongly convex, evolute, 3 or 4
whorls visible, with numerous narrow chambers; sutures flush,
curved. Ventral side involute, flat to slightly concave; only
chambers of the last whorl visible. Ventral sutures limbate, ra-
dial, thickening toward the umbilicus; umbilical boss in the cen-
ter of the ventral side. Aperture consists of a simple depressed
arc in the apertural face, extending toward the umbilical side.
Wall calcareous, finely perforated to smooth on dorsal side,
coarsely perforated on ventral side, with radial grooves between
the sutures.

Remarks: In White's collection we noticed the specimen that he
probably figured in 1928, and named Rotalia cf. partschiana
(d’Orbigny). The characteristics of this specimen (and the other
specimens contained in the same slide) agree with those of
Neoeponides hillebrandti, renamed by Fisher in 1969,

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mimbral, El Mulato
and El Peiidn.

Paralabamina lunata (Brotzen) 1948
Plate 9, figure 14

Eponides lunata BROTZEN 1948, p. 77, pl. 10, figs. 17, 18. -
MCGUGAN 1964, p. 945, pl. 151, fig. 9.

Neoeponides cf. lunata (Brotzen). - TIALSMA and LOHMANN 1983,
p- 16, pl. 7, fig. 10.

Paralabamina lunata (Brotzen). — WIDMARK and MALMGREN
1992a,p. 112, pl. 3, fig. 3. - WIDMARK 1997, p. 80, pl. 39, figs. G-1.

Description: Test small, trochospiral, unequally biconvex, len-
ticular in cross section. Periphery sharply acute, with an hialine
border; outline somewhat lobate, Dorsal side evolute, slightly
convex; all chambers visible, longer than broad; sutures dis-
tinct, curved. Ventral side involute, more high-conical than dor-
sal side. About 6 chambers visible on ventral side, slightly

PLATE 2
Anomalinoides, Aragonia, Arenobulimina, Bathysiphon, Bolivinoides, Bulimina
All scale bars 100pm

1 Anomalinoides affinis, Sample L-155-160; 1a, Umbil-
ical view; 1b, Peripheral view; 1c, Spiral view.

23 Anomalinoides ammonoides; 2, Sample Ce+20+25;
spiral view; 3, Sample L-18-20; 3a, Umbilical view;
3b, Peripheral view; 3c, Spiral view.

45 Anomalinoides midwayensis; 4, Sample LRM; spiral
view; 5, Sample LRM; 5a, Umbilical view; 5b, Pe-
ripheral view; 5¢, Spiral view.

6 Anomalinoides rubiginosus, Sample Te 1,5; 6a, Um-
bilical view; 6b, Peripheral view; 6c, Spiral view; 7,
Aragonia velascoensis, Sample Mu+695+700; front
view.

294

8 Arenobulimina truncata, Sample Ce+325+330; side
view.

9 Bathysiphon sp. B, Sample Mu-10-12; side view.
10 Bathysiphon sp. C, Sample Ce+0+5; side view.

11 Bolivinoides delicatulus, Sample Mu+295+300; front
view,

12-15 Bulimina trinitatensis; 12, Sample Mi+300+305; side
view; 13, Sample Mu+695+700; side view; 14, Sam-
ple Mi+300+305; side view; 15, Sample
Mu+695+700; side view.
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inflated; sutures curved, depressed. Aperture an interiomarginal
slit extending toward the umbilicus. Wall calcareous, smooth,

Remarks: All the specimens determined as P. lunata are small,
and have been identified on the basis of their lenticular cross-
section and lobate outline, as well as the shape of the chambers
and sutures on ventral side.

Occurrence: Very rare in the Méndez and the lowermost
Velasco Formation in sections La Ceiba, La Lajilla and EIl
Peiidn; P, lunata is abundant in marly clasts in the clastic unit in
section La Lajilla.

Praebulimina kickapooensis (Cole) 1938
Plate 10, figure 1

Bulimina kickapooensis COLE 1938, p. 45, pl. 3, fig. 5. - CUSHMAN
1946, p. 123, pl. 51, figs. 11, 12, 14; pl. 66, fig. 12. - MELLO 1969, p.
75. pl. 8, figs. 14, 15.

Bulimina kickapooensis kickapooensis Cole.— BOLLI etal. 1994 p. 132,
pl. 35, figs. 18, 19.

Description: Test small, elongate, tapering; periphery rounded.
Chambers numerous, slightly inflated; sutures distinct and
somewhat depressed. Aperture loop-shaped, at the apex of the
test, ovate. Wall calcareous, smooth.

Remarks: This species is distinguished from other
Praebulimina species by its small size, numerous chambers and
slightly depressed sutures; all the studied specimens have a
pointed initial part.

Occurrence: Rare to very rare in the Méndez Formation in sec-
tions La Lajilla, El Pefién and El Tecolote.

Praebulimina reussi (Morrow) 1934
Plate 10, figure 2

Bulimina reussi MORROW 1934, p. 195, pl. 29, fig. 12. - CUSHMAN
and PARKER 1935, p. 99, pl. 15, figs. 8, 10.

Praebulimina reussi (Morrow). — DAILEY 1983, p. 768, pl. 2, fig. 7. -
GAWOR-BIEDOWA 1992, p. 116, pl. 21, figs. 5-8. - BOLLI et al.
1994, p. 132, pl. 35, figs. 26-28. — SPELJER 1994p. 48, pl. 1, fig. 1.~
WIDMARK 1997, p. 38, pl. 14, fig. F.

Description: Test fusiform, subcircular in cross section; periph-
ery rounded. Chambers triserially arranged, rapidly flaring
from the more or less pointed initial part; sutures slightly de-
pressed. Aperture subterminal, comma shaped. Wall calcare-
ous, smooth,

Remarks: P. reussi (Morrow) is distinguished from Sitella
cushmani (Sandidge) by its triserial test and, when visible, by its
comma-shaped aperture. The variability in this species is ex-
pressed in the degree of elongation of the tests, ranging from
low and globular to elongate and fusiform.

Occurrence: Rare in the Méndez Formation in sections El
Mimbral, El Mulato, El Pefién and El Tecolote, abundant in the
Méndez Formation in section La Lajilla.

Praeglobobulimina quadrata (Plummer) 1926
Plate 10, figure 3

Bulimina quadrata PLUMMER 1926, p. 72, pl. 4, figs. 4, 5.

Bulimina ( Desinobulimina) quadrata Plummer, - CUSHMAN 1951, p.
41, pl. 11, figs. 27-30.

Praebulimina (?) guadrata (Plummer). — BOLLI et al. 1994, p. 132, pl.
35, figs. 24, 25.

Description: Test almost cilindrical, increasing only very
slightly in diameter from the blunt initial part of the test. Cham-
bers slightly inflated, low and broad; sutures somewhat de-
pressed. Aperture a slit in the inner side of the last chamber.
Wall calcareous, smooth,

Remarks: P. quadrata is clearly distinguished from other spe-
cies of Praebulimina by its globular, almost cilindrical shape,
low chambers and the slit-like aperture.

Occurrence; Rare to very rare in the Méndez and Velasco For-
mation in sections La Lajilla, El Mimbral, El Mulato and EIl
Tecolote; common in section Los Ramones.

Pullenia coryelli White 1929
Plate 10, figure 4

Pullenia corvelli WHITE 1929, p. 56, pl. 5, figs. 22a, b. - CUSHMAN
1946, p. 147, pl. 60, figs. 10, 11. - MCGUGAN 1964, p. 947, pl. 152,
fig. 7 (not White). — SLITER 1977, p. 675, pl. 8, fig. 5. - TIALSMA
and LOHMANN 1983, p. 18, pl. 5, fig. 5. - WIDMARK and
MALMGREN 1992a, p. 112, pl. 9, fig. 4. - BOLLI et al. 1994, p. 151,
pl. 41, figs. 23, 24. ~ SPEIJER 1994, p. 160, pl. 1, fig. 2.~ WIDMARK
1997, p. 55, pl. 25, figs. C, D.

Description: Test planispiral, subspherical, completely invo-
lute; periphery broadly rounded, biumbonate. Six to seven
chambers in the final whorl; last chamber with low apertural
face. Sutures slightly if at all depressed. Aperture an elongate
interiomarginal slit, extending from one umbo to the other.

PLATE 3
Bulimina, Buliminella, Cibicidoides
All scale bars 100pm

| Bulimina velascoensis, Sample Te 4, side view.
2 Buliminella grata, Sample Te 2, side view.

34 Cibicidoides dayi; 3, Sample Ce+200+205; 3a, Um-
bilical view; 3b, Peripheral view; 3c, Spiral view. 4,
Sample Ce+2504255; 4a, Umbilical view; 4b, Periph-
eral view; 4c, Spiral view.
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5 Cibicidoides howelli, Sample L+120+125; 5a Umbili-
cal view; 5b, Peripheral view; 5c, Spiral view.

67 Cibicidoides hyphalus; 6 Sample L-55-60; 6a, Umbil-
ical view; 6b, Peripheral view; 6c, Spiral view; 7,
Sample L+145+150; 7a, Spiral view; 7b, Peripheral
view,
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Remarks: Pullenia corvyelli is distinguished from other Pullenia
species by its nearly spherical shape. A slide with several
syntypes in White's collection (No. 19928) was examined, but
the holotype could not be distinguished from the other speci-
mens. All specimens are very similar and the author did not des-
ignate a holotype.

Occurrence: Very rare in the Velasco Formation, section La
Ceiba.

Pullenia cretacea Cushman 1936
Plate 10, figure 5

Pullenia cretacea CUSHMAN 1936, p. 75, pl. 13, figs. 8a, b. -
CUSHMAN 1946, p. 146, pl. 60, fig. 9.— BOLLIetal. 1994, p. 152, pl.
41, figs. 27, 28.

Pullenia cf. cretacea Cushman. — WIDMARK and MALMGREN
1992a,p. 112,pl 9, fig. 5.—- WIDMARK 1997, p. 55, pl. 25, figs. A, B.

Description: Test planispiral involute, subglobular and some-
what compressed in apertural view, slightly biumbilicate; pe-
riphery broadly rounded, 5 to 6 chambers in the last whorl,
increasing gradually in size, slightly if at all inflated. Sutures
slightly depressed, straight to somewhat curved and radial. Ap-
erture consisting of an elongate interiomarginal slit, extending
from one umbilicus to the other. Wall calcareous, smooth.

Remarks: We examined the holotype of P. cretacea (Cushman
Collection No 23527), as well as several paratypes (Cushman
Collection No 23528). Pullenia cretacea differs from other
Pullenia species by the degree of crompression of the test. P
cretacea is more globular than P. jarvisi Cushman, but more
compressed than P. coryelli White. Some of the specimens de-
termined as P. cretacea present a distinct inflated last chamber.
There is considerable intraspecific variability in how globular
or inflated the last chamber is, as well as in size.

Occurrence: Very rare in the Méndez and Velasco Formation in
all studied sections.

Pullenia jarvisi Cushman 1936
Plate 10, figure 6

Pullenia quingueloba Reuss. - CUSHMAN and JARVIS 1932, p. 49, pl.
15, figs. 4a, b (not Reuss).

Pullenia jarvisi CUSHMAN 1936, p. 77, pl. 13, figs. 6a, b. -
CUSHMAN 1946, p. 147, pl. 60, fig. 15. - GAWOR-BIEDOWA
1992, p. 146, pl. 30, fis. 3, 4. - BOLLI et al. 1994, p. 152, pl. 42, figs.
1-3. - WIDMARK 1997, p. 56, pl. 25, figs. E, F.

Description: Test planispiral much compressed, completely in-
volute and biumbilicate; subcircular to lobate in outline, periph-
ery rounded. Five chambers in the last whorl, somewhat
inflated, increasing rapidly in size as added. Sutures distinct,
curved and depressed. Aperture an interiomarginal slit extend-
ing from one umbilicus to the other.

Remarks: The holotype at the Smithsonian Institution was ex-
amined (Cushman Collection No. 15459) and found consistent
with our material. The same slide contains a plesiotype of P,
guingueloba Reuss, which in our opinion is also P. jarvisi. P,
jarvisi differs from other Pullenia species by its more com-
pressed test.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections.

Quadrimorphina allomorphinoides (Reuss) 1860
Plate 10, figure 7

Valvulina allomorphineides REUSS 1860, p. 223, pl. 11, fig. 6.

Discorbis allomorphinoides (Reuss). — CUSHMAN 1926a, p. 606, pl.
20, figs. 18, 19: pl. 21, fig. 5.

Allomorphina allomorphinoides (Reuss). — WHITE 1928b, p. 304, pl.
41, figs. Ba-c.

Valvulineria allomorphinoides (Reuss). — CUSHMAN 1931, p. 43, pl. 6,
figs. 2a-c. — BROTZEN 1936, p. 153, pl. 11, figs. la-c; text fig 56. —
CUSHMAN 1946, p. 138, pl. 57, figs. 6, 7.

Quadrimorphina allomorphinoides (Reuss). — SLITER 1977, p. 675, pl.
8, fig. 1.—-DAILEY 1983, p. 768, pl. 4, fig. 9. -NOMURA 1991, p. 23,
pl. 1, fig. 23. — BOLLI et al. 1994, p. 153, pl. 42, figs. 14, 15. -
WIDMARK 1997, p. 59, pl. 26, figs. F, G.

Description: Test trochospiral, biconvex, ovoid in outline,
slightly longer than broad; periphery rounded. Chambers dis-
tinct, slightly inflated, with the earlier whorls visible on the dor-
sal side; dorsal sutures distinct, slightly depressed and curved.
Ventral side involute, 3 to 4 chambers visible in final whorl; last
chamber elongate and inflated, constitutes about a half of the
test. Ventral sutures straight and depressed. Umbilicus usually
covered by an extension of the last chamber. Aperture a low,
narrow interiomarginal slit extending from the periphery to the
umbilicus, below an overhanging, plate-like lip.

Remarks: Three plesiotypes were examined at the Smithsonian
Institution (Cushman Collection Nos. 5219, 5220, 5221).
Quadrimorphina allomorphinoides is distinguished from other

PLATE 4
Cibicidoides, Coryphostoma
All scale bars 100um

| Cibicidoides naranjoensis, Sample L+145+150; la,
Umbilical view; 1b, Peripheral view; lc, Spiral view.

24 Cibicidoides proprius; 2, Sample L-0-2; umbilical
view: 3, Sample L+120+125; spiral view; 4, Sample
Mu-0-2; 4a, Spiral view; 4b, Peripheral view.

5 Cibicidoides pseudoacutus, Sample Te 4,5; 5a, Um-
bilical view; 5b, Peripheral view; 5c. Spiral view.
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6 Cibicidoides sp. A, Sample Te 1,5; 6a, Umbilical
view; 6b, Peripheral view; 6¢, Spiral view.

7 Cibicidoides velascoensis, Sample Mu+25+30; 7a,
Umbilical view; 7b, Peripheral view; 7¢, Spiral view.

89 Coryphostoma incrassata, 8, Sample Mu+25+30;
side view; 9, Sample L+4+8; side view.
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species of Quadrimorphina by its elongate, inflated last cham-
ber. In White’s collection at the American Museum of Natural
History we noticed two slides labelled Allomorphina allo-
morphinoides (Reuss); among them we could identify the spec-
imen figured in 1928, All are consistent with the original
description of the species.

Occurrence: Very rare in the Méndez and Velasco Formation in
sections La Ceiba, El Mimbral, El Mulato, El Pendén and El
Tecolote, abundant in the Velasco Formation in section La
Lajilla.

Reophax globosus Sliter 1968
Plate 10, figure 8

Reophax globosus SLITER 1968, p. 43, pl. 1, fig. 12. - KAMINSKI et
al. 1988, p. 187, pl. 3, fig. 4. - BOLLI etal. 1994, p. 72, pl. 19, figs. 23,
24,

Description: Test elongate, uniserial. Chambers embracing and
distinct, somewhat elongate and much compressed: sutures in-
distinct. Aperture terminal, without a neck. Wall coarsely ag-
glutinated.

Remarks: No complete specimens of R. glebosus Sliter have
been found in our material, only broken pieces consisting of 2
or 3 chambers, so no changes in chambers size could be ob-
served. Reophax globosus is distinguished from S. velascoensis
(Cushman) by its more compressed, nearly flat and somewhat
more elongate chambers, more embracing but less overlapping
than those of S. velascoensis.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mimbral and El
Mulato.

Repmanina charoides (Jones and Parker) 1860
Plate 10, figure 11

Trochammina squamata JONES and PARKER var. charoides Jones and
Parker 1860, p. 304.

Glomaospira charoides (Jones and Parker). — WHITE 1928a, p. 187, pl.
27, figs. Ta-c. - LEROY 1953, p. 33, pl. 1, figd. 23, 24. - KAMINSKI
etal. 1988, p. 185, pl. 3, figs. 14, 15. - KLASZ and KLASZ 1990, p.
405, pl. 2, figs. 6, 7. - BUBIK 1993, p. 80, pl. 1, fig. 14 pl. 8, fig. 2. -
KUHNT and KAMINSKI 1993, p. 73, pl. 2, fig. 3. - MUFTAH 1993,
pp. 176-177, pl. 1, fig. 7: pl. 3, fig. 1. - KAMINSKI et al. 1996, p. 10,
pl. 1, fig. 12.

Description: Test consisting of a proloculus, followed by a sec-
ond undivided chamber trochospirally coiled about a straight
axis; late portion coiling streptospirally about the whole test.
Aperture at the end of the tubular chamber. Wall finely aggluti-
nated.

Remarks: The specimen figured by White in his collection at the
Museum of Natural History is consistent with the characteristics
of R. charoides (Jones and Parker). This species has been often
included (see synonymy) into the genus Glomospira. We follow
the generic classification of Loeblich and Tappan (1988), who
assigned this species to the genus Repmanina.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mimbral, EI Mulato
and El Pefién.

Saccammina placenta (Grzybowski) 1898
Plate 10, figure 12

Reophax placenta GRZYBOWSKI 1898, p. 276, pl. 10, figs. 9-10.

Pelosina complanaia Franke. - CUSHMAN and JARVIS 1932, p. 5, pl.
1, figs. 4, 6.

Saccammina placenta (Grzybowski). — KAMINSKI et al. 1988, p. 183,
pl. 2, fig. 9. - KLASZ and KLASZ 1990, p. 402, pl. 1, fig. 5. - BUBIK
1993, p. 87, pl. 8, fig. 1. - KAMINSKI and GEROCH 1993, p. 249, pl.
2, figs. 5-7. - KUHNT and KAMINSKI 1993, p. 75, pl. 1, fig. 14.

Saccammina cf. placenta (Grzybowski), — KUHNT and KAMINSKI
1993, p. 75, pl. 1, fig. 12-13, 15.

PLATE 5
Clavulinoides, Coryphostoma, Dorothia, Euuvigerina
All scale bars 100pum

I-3  Clavulinoides amorpha; 1, Sample L+55+60; side
view; 2, Sample Pe-85-90; side view: 3, Sample
Pe-85-90; side view.

45 Clavulinoides amorpha juvenile form: 4, Sample
[.-2-4; side view: 5, Sample L-2-4; side view.

68 Clavulinoides trilatera; 6, Sample Pe-85-90; side
view; 7, Sample L-2-4; side view: 8, Sample Te 0; side
view.

910 Clavulinoides trilatera juvenile form; 9, Sample
Ce-0; side view: 10, Sample Te 3,5; side view.

300

11 Coryphostoma incrassata forma gigantea, Sample
Mi+16+19; side view.

12 Dorothia bulleta, Sample L-0-2; side view.

13 Deorothia bulleta juvenile form, Sample
Mu+695+700; side view.

14-15 Daorathia bulleta coarsely agglutinated variant; Sam-
ple L+16+20; side views.

16-17 Dorothia pupa; 16, Sample L+55+60; side view; 17,
Sample Mu+695+700; side view.

18-19 Dorothia pupa juvenile form; 18, Sample L-0-2; side
view; 19, Sample Mu+695+700; side view.

2022 Euuvigerina elongata; 20, 22 Sample L+145+150;
side views; 21, Sample Mi+100+105; side view.
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Description: Test large, unilocular, commonly compressed,
with a concave depression in the central area, and a thickened
periphery; circular in outline. Aperture a small, simple opening
at the end of a short neck. Wall agglutinated, smooth surface.

Remarks: Typical specimens of S. placenta present a concave
depression in the center and a thickened periphery. Our speci-
mens have a smooth, finely agglutinated wall; they agree with
the species concept of Geroch (large specimens, finely aggluti-
nated and smoothly finished), which is an emendation of the
original description. Geroch (1960) also mentioned the pres-
ence of a neck, although it is not visible in all specimens; when
visible, it is more delicate than the neck of S. complanata
(Franke).

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in all studied sections, except section Los Ramones, and
it is abundant in a few samples in the Velasco Formation in sec-
tion La Ceiba.

Sitella cushmani (Sandidge) 1932
Plate 10, figure 13

Buliminella cushmani SANDIDGE 1932, p. 280, pl. 42, figs. 18-19. —
CUSHMAN 1946, p. 119, pl. 50, fig. 15. - LEROY 1953, p. 22, pl. 8,
fig. 12.

Buliminella sp. 1. NOMURA 1991, pl. 1, fig. 17.

Sitella cushmani (Sandidge). — SPEIJER 1994, p. 50, pl. 1, fig. 9.

Description: Test spirally coiled. compact, involute, circular in
cross section. Initial part of test pointed; four to five chambers
visible in the last whorl, sutures flush. Aperture Y-shaped,
opening at the end of the last chamber; wall calcareous, smooth.

Remarks: Several secondary types were examined at the Smith-
sonian Institution, and they are very similar to our material. The
Y-shape of the aperture and the numerous chambers on the last
whorl, as well as the overall shape of the test, allow us to distin-
guish S. cushmani from other species. S. cushmani resembles S.
colonensis (Cushman and Hedberg), but is more slender and
less closely coiled.

Occurrence: Very abundant in section El Tecolote section and
abundant in section Los Ramones (Méndez Fm.); very rare in
the Mendez and Velasco Formation in sections La Lajilla and El
Mimbral.

Spiroplectammina chicoana Lalicker 1935
Plate 10, figure 14

Spiroplectammina chicoana LALICKER 1935, p. 7, pl. 1, figs. 8,9. —
TRUIJILLO 1960, p. 310, pl. 44, figs. 6a, b. — SLITER 1968, p. 46, pl.
2, fig. 8a, b. - GAWOR-BIEDOWA 1992, p. 27, pl. 1, figs. 6, 7.

Description: Test elongate and much compressed, rapidly in-
creasing in width from the initial part of the test, greatest width
near the apertural end. Greatest thickness along the vertical axis,
thinning towards the periphery, sharp and abrupt; periphery ir-
regular, acute in cross section. Chambers numerous, low and
broad, planispirally coiled in the early portion, later biserially
arranged. Sutures distinct, straight, slightly raised and thickened
in the biserial stage. Aperture a low arch at the base of the last
chamber, Wall coarsely agglutinated, smoothly finished.

Remarks: We examined the holotype (Cushman Collection No.
10043) and a paratype (Cushman Collection No. 21607) of §.
chicoana; these specimens are larger than those in our material,
but they present the same morphology: all rapidly become thin-
ner from the center to the periphery. S. chicoana is more elon-
gate than S. israelsky Hillebrandt, and has a more irregular
periphery. It differs from other species of Spiroplectammina by
its small, thin and compressed test, rapidly increasing in size
from the initial portion to near the apertural end.

Occurrence: Rare to very rare in the Méndez Formation in sec-
tions La Ceiba, La Lajilla, El Mimbral and El Tecolote.

Spiroplectammina israelsky Hillebrandt 1962
Plate 10, figure 15

Spiroplectammina israelsky HILLEBRANDT 1962, p. 30, pl. 1, figs.
5-7. — KUHNT 1990, p. 325, pl. 6, fig. 16-17. — KUHNT and
KAMINSKI 1993, p. 75, pl. 6, fig. 4.

Spiroplectammina sp. B WIDMARK and MALMGREN 1992a, p. 133,
pl. 10, fig. 6.

PLATE 6
Eouvigerina, Gaudryina, Globorotalites, Glomospirella, Gyroidinoides
All scale bars 100um

122 Eouwvigerina subsculptura; 1, Sample Te 2; side view;
2, Sample L-125-130; side view,

3 Gaudryina laevigata, Sample Pe-0-2; side view.

4 Gaudryina pyramidata, Sample L+170+175; side
view.

5 Gaudryina sp. flattened, Sample L+55+60; 5a, Side
view; S5b, Apertural face.

6 Globorotalites sp. A, Sample Mu+25+30; 6a, Umbili-
cal view; 6b, Peripheral view; 6c, Spiral view.
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T Globorotalites multiseptus, Sample Te 2; 7a, Umbili-
cal view; 7b, Peripheral view; 7c, Spiral view.

8 Glomospirella grzybowski, Sample Ce+325+330; 8a,
Side view; 8b, Dorsal view.

9 Gyroidinoides depressus, Sample L-18-20; 9a, Um-
bilical view; 9b, Peripheral view; 9c, Spiral view.

10 Gyroidinoides girardanus, Sample L+4+8; 10a, Um-
bilical view; 10b, Peripheral view; 10c, Spiral view.

11 Gyroidinoides subangulatus, Sample L+55+60; 11a,
Umbilical view; 11b, Peripheral view; llc, Spiral
view.
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Description:  Test kite-shaped, more or less elongated;
rhomboidal cross section. Early stage rounded, planispiral, later
portion biserial. Periphery angular, irregular in the biserial part.
Chambers low and broad; sutures oblique and straight, distinct
and depressed in the biserial portion. Aperture a simple and low
arc at the base of the last chamber. Wall coarsely agglutinated.

Remarks: The large size of the robust test and the kite-like
shape are the most characteristic features of S. israelsky
(Hillebrandt). In White's collection at the American Museum of
Natural History a slide labeled Spiroplectinoides clotho
(Grzybowski) contained several specimens consistent with the
description of S. israelsky. The slide did not . however, contain
the specimen figured by White in 1929 (p. 32, pl. 4, figs. 5a-b);
this figure resembles S. spectabilis. We think that White must
have included several species of Spiroplectammina into S.
clotho group.

Occurrence: Rare to very rare in the Méndez and lowermost
Velasco Formation in sections La Ceiba, La Lajilla, El
Mimbral, El Mulato. El Peiién and Los Ramones.

Spiroplectammina laevis (Roemer) 1841
Plate 10, figure 16

Textularia laevis ROEMER 1841, p. 97, pl. 15, fig. 17.

Texularia subhaeringensis GRZYBOWSKI 1896, p. 285, pl. 9. figs. 13.
16.

Spiroplectammina laevis (Roemer). = SLITER 1968, p. 46, pl. 2, fig. 9a,
b.— QUILTY 1992, p. 414, pl. I, fig. 9. - BUBIK 1993, p. 87, pl. 14,
figs. Ga-7.

Spiroplectammina subhaeringensis (Grzybowski). — TIALSMA and
LOHMANN 1983, p. 20, pl. 2, fig. 3.

Description: Test tapering, nearly as long as broad; early por-
tion coiled, rapidly becomes biserial. Greatest width toward the
apertural end, thickest at the apertural end through the middle of
the test; periphery subacute. Chambers low and broad, not in-
flated; sutures flush to slightly raised, oblique to the axis of
elongation. Apertural end nearly flat, widest at the center and ta-
pers rapidly to the acute peripheries. Aperture an arched open-
ing at the center of the apertural face. Wall finely agglutinated.

Remarks: S. laevis (Roemer) is not as elongated as other species
of Spiroplectammina, and is about equidimensional. This fea-
ture, together with the wide apertural face, are its main distin-
guishing characteristics.We consider that our specimens are
very similar to the type description of S. subhaeringensis, and to
the specimens figured by Tjalsma and Lohmann (1983), and in-
clude this species in the synonymy of S. laevis.

Occurrence; Very rare in the Méndez and Velasco Formation in
sections La Ceiba, La Lajilla, El Mulato, El Peiién and El
Tecolote; common in section Los Ramones.

Spiroplectammina navarroana Cushman 1932

Plate 10, figure 17

Spiroplectammina navarroana CUSHMAN 1932, p. 96, pl. 11, fig. 14. -
CUSHMAN 1946, p. 27, pl. 5, figs. 13, 14. - MCGUGAN 1964, p.
939, pl. 150, fig. 4. — KUHNT et al. 1998, p. 400, pl. 6. figs. 2, 3.

Spiroplectammina () navarroana Cushman. — BOLLI et al. 1994, p. 83,
pl. 22, figs. 10-12.

Description: Test elongate, periphery rounded; early stage
planispiral, later portion biserial and elongate. Chambers nearly
equidimensional, rounded at the periphery and somewhat in-
flated; sutures distinct, depressed. Aperture hardly visible, a slit
at the inner margin of the apertural face. Wall coarsely aggluti-
nated.

PLATE 7
Gyroidinoides
All scale bars 100um

1-10 Gyroidinoides beisseli

1 G beisseli, lectotype No.19897-a, White’s collection,
AMNH; la, Umbilical view: Ib, Peripheral view; lc,
Spiral view.

[

G beisseli (G comma, holotype No.19898-a), White's
collection, AMNH; 2a, Umbilical view; 2b, Periph-
eral view; 2c, Spiral view.

3 G beisseli (G. mendezensis, holotype No.19900-a),
White’s collection, AMNH; 3a, Umbilical view: 3b,
Peripheral view; 3¢, Spiral view.

4 G beisseli (G. sparski, lectotype No.19904-a),
White’s collection, AMNH; 4a, Umbilical view: 4b,
Peripheral view: 4c, Spiral view.

N

G. beisseli (G. simplex, lectotype No.19903-a),
White’s collection, AMNH; 5a, Umbilical view; 5b,
Peripheral view; 5c, Spiral view.
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6 G beisseli (G vortex, lectotype No. 19905-a), White's
collection, AMNH; 6a, Umbilical view; 6b, Periph-
eral view; 6c, Spiral view.

7 G beisseli, Sample Ce-280; 7a, Umbilical view; 7b
Peripheral view; 7c, Spiral view.

8 G beisseli, Sample Mi+300+304; 8a, Umbilical view;
8b, Peripheral view: 8¢, Spiral view.

9 G beisseli, Sample Ce-348; 9a, Umbilical view; 9b,
Peripheral view; 9¢, Spiral view.

10 G beisseli, Sample L-85-90; 10a, Umbilical view;
10b, Peripheral view: 10¢, Spiral view.

11-12  Gyroidinoides goudkoffi; 11, Sample Ce-200; 1la,
Umbilical view: 11b, Peripheral view: 12, Sample
Mi-4-6; 12a, Umbilical view; 12b, Peripheral view;
12¢, Spiral view.
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Remarks: The holotype (USNM No 371545) and a paratype
(Cushman Collection No 26887) were examined at the Smith-
sonian Institution. They are consistent with the original descrip-
tion of S. navarroana, and very similar to our material. S.
navarroana differs from other species of Spiroplectammina by
its inflated chambers, equidimensional, with rounded periphery,
as well as a coarsely agglutinated wall.

Occurrence: Very rare in the Méndez and Velasco Formation in
sections La Ceiba, La Lajilla and Los Ramones.

Spiroplectammina spectabilis (Grzybowski) 1898
Plate 10, figures 18-19

Spiroplecta spectabilis GRZYBOWSKI 1898, p. 293, pl. 12, fig. 12.
Spiroplectinoides clotho (Grzybowski). - WHITE 1929, p. 32, pl. 4, fig.
s

Spiroplectammina mexiaensis Lalicker. - CUSHMAN 1951, p. 6, pl. 1,
figs. 25, 26.

Spiroplectammina grzybowskii Frizzel. - MCGUGAN 1964, p. 939, pl.
150, fig. 1.

S';)irr:r,r:r!efmmm.-'ua spectabilis (Grzybowski). — SZCZECHURA and
POZARYSKA 1974, p. 30, pl. 1, figs. 1-4. — TJALSMA and
LOHMANN 1983, p. 20, pl. 1, fig. 11; pl. 9, figs. 8-10. - KAMINSKI
1984, p. 31, pls. 12-13. — KAMINSKI et al. 1988, p. 193, pl. 7, figs.
16-18.— WIDMARK and MALMGREN 1992a, p. 113, pl. 10, fig. 7. -
BUBIK 1993, p. 87, pl. 14, figs. 9. 10, 13.

Description: Test elongate and compressed, parallel sides, len-
ticular in cross section; periphery angular. Early stage
planispiral, later portion biserial and elongate. Chambers low
and broad; sutures distinct, depressed, more or less straight in
the biserial stage, curved backwards in the planispiral portion.

Aperture a low arch at the end of the last chamber. Wall aggluti-
nated, smooth.

Remarks: Spiroplectammina specrabilis can be distinguished
from other Spiroplectammina species by its elongate test with
parallel sides. Kaminski (1984) described the morphological
variability in this species, and remarked that chambers in the
microspheric forms increase gradually in size, but tend to pres-
ent parallel sides in the later portion. In this case, S. spectabilis
resembles S. chicoana Lalicker, but the latter is thinner and
commonly smaller than 8. spectabilis.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Lajilla, El Mimbral, El Mulato and El
Tecolote; rare to abundant in sections La Ceiba, El Pefidén and
Los Ramones.

Stensioeina beccariiformis (White) 1928
Plate 1, figures 10-12

Rotalia beccariiformis WHITE 1928b, p. 287, pl. 39, figs. 2a-dc.

Stensioeina  beccariiformis  (White). - SZCZECHURA and
POZARYSKA 1974, p. 116, pl. 24, figs. 1-7; pl. 27, figs. 4,5. - VAN
MORKHOVEN etal. 1986, p. 346, pl. 1 13A, figs. la-c; pl. 113B, figs.
la-2c; pl. 113C, figs. la-3b.— NOMURA 1991, p. 23, pl. 1, figs. 8a-c,
9. - GAWOR-BIEDOWA 1992, p. 157, pl. 37, figs. 9-11.

Gavelinella beccariiformis (White). — TIALSMA and LOHMANN
1983, p. 12, pl. 6, figs. 1-3. - NYONG and OLSSON 1984, p. 473, pl.
6, figs. 11, 12. - WIDMARK and MALMGREN 1992a, p. 111, pl. 5,
fig. 3. —SPELJIER 1994, p. 62, pl. X, fig. 4.~ BOLLI et al. 1994, p. 161,
pl. 46, figs. 4-6. - WIDMARK 1997, p. 77, pl. 38, figs. A-C.

PLATE 8
Gyroidinoides, Haplophragmoides, Karreria, Lenticulina, Marssonella
All scale bars 100pum

1-5 Gyroidinoides globosus

I G globosus (G nitidus, paralectotype, Coll. No.
NHMW Inv. No. 2001z0060/0002, Naturhistorisches
Museum, Vienna, Austria); largest diameter 375um.
la, Umbilical view: 1b, Peripheral view; lc, Spiral
view.

2 G globosus (G. nitidus, paralectotype (Coll. No.
PF67075, The Natural History Museum, London,
UK), largest diameter 365um. 2a, Umbilical view; 2b,
Peripheral view; 2c, Spiral view.

3 G globosus, lectotype (G nitidus, Coll. No. NHMW
Inv. No. 2001z0060/0001, Naturhistorisches Mu-
seum, Vienna, Austria), largest diameter 385um. 3a,
Umbilical view; 3b, Peripheral view; 3¢, Spiral view.

4 Gyroidina naranjoensis, holotype No.19904-a
(White's collection, AMNH): 4a, Umbilical view: 4b,
Peripheral view: 4c, Spiral view.

5 Gyroidinoides globosus, Sample Ce+0+5; 5a, Umbili-
cal view; 5b, Peripheral view; 5c, Spiral view.

6 Haplophragmoides? sp. large variant; Sample
Mu+5+8; spiral view.

7 Haplophragmoides? sp. small variant; Sample
Mu+8+11; spiral view.

8 Karreria fallax, Sample Mu-55-60; 8a, Ventral view;
8b, Dorsal view.

9 Lenticulina macrodisca, Sample —215-220; 9a, Pe-
ripheral view; 9b, Side view.

10 Lenticulina navarroensis, Spherules layer from El
Mulato section; 10a, Side view; 10b, Peripheral view.

11 Lenticulina spisso-cosiata, Spherules layer from El
Mulato section; 11a, Side view; 11b, Peripheral view.

12 Lenticulina velascoensis, Sample Ce +100+105; 12a,
Side view; 12b, Peripheral view.

13 Marssonella indentata, Sample Ce+250+255; side
view.

14 Marssonella oxycona, Sample Ce+2504255; 14a,
Side view; 14b, Apertural face.
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Description: Test trochospiral, planoconvex to unequally
biconvex, periphery broadly rounded, outline rounded to some-
what lobate. Dorsal side relatively flat, evolute, 2 or 3 whorls
visible, with 8 to 10 chambers in the last whorl; sutures distinct,
flush and curved. Last chamber commonly overlapping the um-
bilicus. Ventral side involute, slightly convex and depressed and
ornamented toward the centre; sutures distinct, broad and de-
pressed. In well-preserved specimens flaps cover the umbilicus,
at least in part. Ornamentation closely covers the umbilicus and
the flaps. More or less prominent thread-like lines and small de-
pressions radiating from the umbilicus also show as ornamenta-
tion. Aperture an interiomarginal slit extending from the
periphery toward the umbilicus. Wall calcareous perforate,
more coarsely perforated on the ventral side.

Remarks: Seven syntypes of this species were identified in a
slide (No. 19892) in White’s collection at the American Mu-
seum of Natural History. We could not with certainty identify
the figured specimen; all specimens have much less inflated
chambers than the figure of White (pl. 39, figs. 2a-c). We
choose a lectotype from the syntypes that most closely resem-
bled the figured specimen (Plate 1, fig. 10): this is now labeled
19892-a, the remaining paratypes are labeled 19892-b. This
taxon presents a wide intra-specific variability, well represented
in the two varieties figured by White (pl. 39, figs. 3a-c¢ and
4a-c). The same variability has been found among the studied S.
beccariiformis from our sections. Stensioeina beccariiformis
can be distinguished from Angulogavellinella avnimelechi
(Reiss) by its rounded periphery, the different, more rounded
chamber shape and by the overgrowth of the final chamber cov-
ering a narrow umbilicus on the ventral side.

The aperture of 8. beccariiformis from our material is often ob-
scured or covered by a flap.

Oceurrence: Stensioeina beccariiformis is abundant in the
Méndez Formation and abundant to very abundant in the

Velasco Formation in all studied sections: it is very abundant in
section Los Ramones,

Stensioeina excolata (Cushman) 1926
Plate 10, figure 20

Truncatulina excolata CUSHMAN 1926b, p. 22, pl. 3, fig. 2.

Gyroidina excolata (Cushman). - WHITE 1928b, p. 293, pl. 40, fig. 2.

Stensioina excolata (Cushman). — VAN MORKHOVEN et al. 1986, p.
380, pl. 125, figs. 1-3. - BOLLI etal. 1994, p. 161, pl. 45, figs. 31-33.

Description: This distinctive species has a trochospiral test,
planoconvex, periphery angled. Dorsal side flat, irregularly or-
namented with costae along the sutures, commonly twisted; in-
termediate areas usually roughened. Ventral side highly convex,
smooth, about 10 chambers visible in the last whorl; ventral su-
tures distinct, limbate. Aperture a slit at the base of the last
chamber on the ventral side. Wall calcareous.

Remarks: The holotype of S. excolata was examined in
Cushman Collection at the Smithsonian Institution (No. 5104),
and it is very similar to our material. The specimen figured by
White in 1928 was found in his collection at the American Mu-
seum of Natural History labeled Gyroidina excolata (Cush-
man), and although it is less well-preserved than our material, it
clearly shows the characteristics of S. excolata.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mations in sections La Lajilla, El Mimbral, El Mulato, El Pefién
and El Tecolote, abundant in the Velasco Formation in section
La Lajilla.

Subreophax velascoensis (Cushman) 1926
Plate 10, figures 9-10

Nodosinella velascoensis CUSHMAN 1926a, p. 583, pl. 20, figs. 9a-b.

Nodellum velascoense (Cushman) Cushman and Jarvis, - CUSHMAN
1946, p. 17, pl. 1, figs. 28-31.

Hormosina velascoensis (Cushman). - KUHNT and KAMINSKI 1990,
p- 475, pl. 1, figs. k. L.

PLATE 9
Nuttallides, Nuttallinella, Oridorsalis, Osangularia, Paralabamina
All scale bars 100um

12 Nuttallides truempyi; 1, Sample L+120+125; la, Pe-
ripheral view; 1b, Ventral view; 2, Sample Ce-6-8: 2a,
Ventral view; 2b, Peripheral view; 2¢, Dorsal view

35 Nuttallinella florealis; 3, Sample Ce+200+205; 3a,
Peripheral view; 3b, Ventral view; 4, Sample
Ce+40+45; 4a, Ventral view; 4b, Peripheral view; 4c,
Dorsal view; 5, Sample Mu+395+400; 5a, Ventral
view; 5b, Peripheral view; 5¢, Dorsal view

67 Nuttallinella coronula; 6, Sample Ce-27-30; 6a, Ven-
tral view: 6b, Peripheral view; 6c, Dorsal view; 7,
Sample Ce+20+25; peripheral view

89 Oridorsalis umbonatus; 8, Sample Mu+25+30; spiral
view; 9, Sample L-175-180; 9a, Spiral view; 9b, Pe-

ripheral view
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10 Osangularia cordieriana, Sample Ce+0+5; 10a, Spi-
ral view; 10b, Peripheral view; 10c, Umbilical view

Il Osangularia pliummerae, Sample Te 1,5; 11a, Umbili-
cal view; 11b, Peripheral view; 11c, Spiral view

12 Osangularia velascoensis, Sample LRM; 12a, Umbil-
ical view; I12b, Peripheral view; 12¢c, Spiral view

13 Paralabamina hillebrandti, Sample Ce-200; 13a,
Umbilical view: 13b, Peripheral view; 13c, Spiral
view

14 Paralabamina lunata, Sample LRM; 14a, Umbilical
view; 14b, Peripheral view; 14c, Spiral view.
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Subreophax velascoensis (Cushman). - BOLLI et al. 1994, p. 73, pl. 19,
fig. 38.

Description: Test elongate, uniserial. Chambers distinct,
slightly inflated, partially compressed, each chamber overlap-
ping the previous one unequally. Sutures hardly visible, over-
lapped and obscured by the compressed chambers. Last
chamber with the terminal aperture not always present; when
the aperture is visible, it is rounded and faces toward the more
overlapping side of the test. Wall agglutinated, smoothly fin-
ished.

Remarks: The holotype was examined at the Smithsonian Insti-
tution (Cushman Collection No. 5208), and it is very similar to
our material, although no complete specimens of S. velasco-
ensis (Cushman) have been found in our sections. They are fre-
quently small, broken pieces consisting of two or three
chambers. Subreophax velascoensis is distinguished from R.
globosus Sliter by its distinctly overlapping flattened chambers.

Occurrence: Rare to very rare in the Méndez and Velasco For-
mation in sections La Ceiba, La Lajilla, El Mimbral and El
Mulato.
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