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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.




TABLE 1

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 parat