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EARLY PLIOCENE BENTHIC FORAMINIFERS FROM THE | 
SALINA BASIN, SOUTHEASTERN MEXICO | 

By 

BARRY KOHL 

Chevron U.S.A. 

935 Gravier Street 

New Orleans, LA 70112 

ABSTRACT 

This study comprises the taxonomic, biostratigraphic, and paleoecologic analyses of early Pliocene foraminifers in the western 

Salina Basin of southeastern Mexico. Three “biozones”, the Encanto, the upper Concepcion, and the lower Concepcion (all 
previously designated as formations), lying within a 600 sq km area centered around Acayucan, Veracruz, are the focus of this 

study. Ranges of key planktic foraminifers and calcareous nannoplankton indicate that these “biozones” belong to Neogene | 
Zones 19 and 20 of Blow (1969). | 

Collections of benthic foraminifers from the Encanto and Concepcion “biozones” contain 212 taxa assigned to 108 genera. 
The following species are new: Chrysalogonium spinastelliferum, Discorbis? olutensis, Ehrenbergina olmeca, and Oolina sayul- | 

ensis. Ninety-one percent of the species described in this study occur in Pliocene sediments in the subsurface continental shelf | 
of Louisiana and Texas. Many Pacific taxa are recorded for the first time from the Gulf of Mexico coastal plain. | 

Three assemblage zones, based on key benthic foraminifers, are proposed. The Melonis affinis-Uvigerina hispida Assemblage | 
Zone, having a middle to upper bathyal paleobathymetry, is equivalent to the Encanto “biozone”. This biozone is overlain by | 

the Marginulinopsis hispaniolana-Anomalinoides nucleatus Assemblage Zone, which is equivalent to the lower Concepcion | 
(upper bathyal to outer neritic). The youngest unit, the Bolivina imporcata-Saracenaria nuttalli Assemblage Zone (outer neritic | 
to middle neritic), is equivalent to the upper Concepcion. 

The gradual decrease in paleo water depth from upper bathyal to middle neritic, as indicated by changes in the foraminiferal | 

assemblages, supports the probability of a Salina Basin uplift coincident with the uplift and early Pliocene closure of the Isthmus 
of Panama at 3.5 my. 

INTRODUCTION 

The primary objectives of this study are: first and 

stratigraphic units qualified by these modifiers are not 
biozones. This informal usage of these formational 

principally, to record and illustrate, with scanning elec- 
tron photomicrography, the early Pliocene benthic for- 
aminifers of the study area; second, to define the pre- 

cise geological age of strata sampled by using key 

planktic foraminifers and calcareous nannoplankton; 
and, third, to determine the paleoenvironments of the 
relevant Pliocene strata. 

Concepcion and Encanto strata that crop out in a 
600 sq km area centered around Acayucan, Veracruz 

(see Text-fig. 1) are the focus of this investigation. This 

area was selected because of its extensive exposures of 
early Pliocene strata. A field trip to the subject location 
was undertaken in March of 1975. 

During the course of the study it became apparent 
that the strata traditionally subdivided into the upper 

and lower Concepcion formations and the Encanto 
Formation by Mexican geologists could not be distin- 

guished on the basis of lithology. Indeed, these strata 
are not lithostratigraphic, but rather biostratigraphic 

units. The North American Stratigraphic Code 
(NACSN, 1983; art. 54, p. 863) recommends that bio- 
stratigraphic units bear а name “which is compound 
and designates the kind of biozone". Because the En- 
canto and Concepcion do not qualify as such, the bio- 

names is herein recognized by the insertion of quota- 
tion marks around the noun biozone (e.g., Encanto 
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Text-figure 1.—Location map of study area, State of Veracruz, 
southeastern Mexico. 



“biozone”). Their equivalence to properly-designated 

biostratigraphic units is discussed under Biozones. 

Exploratory oil and gas wells drilled on the conti- 

nental shelf of Texas and Louisiana have penetrated 

thick sequences of outer neritic and bathyal Pliocene 

sediments. Age correlation and paleoecologic analysis 

of these sediments are of great economic importance 

to the petroleum industry. Although many paleonto- 

logists are investigating subsurface relationships, there 

have been few publications on the benthic foraminifers 

of these strata. 

Cuttings samples from exploratory wells are seldom 

suitable for comprehensive biostratigraphic research 

because of downhole contamination, poor preserva- 

tion, and the difficulty of subsequent re-sampling. Out- 

crop samples of Pliocene age that are suitable for taxo- 

nomic investigations and represent outer neritic and 

upper bathyal sediments do not occur along the Gulf 

coastal plain of Texas and Louisiana. A few outcrops 

of marine Pliocene rocks appear in Florida, but these 

represent shallow neritic facies. 

In the Gulf coastal plain of Mexico, however, ex- 

posures of deep marine strata of Pliocene age do occur 

in two areas: the Veracruz and Salina basins, with out- 

BULLETIN 322 

crops more numerous in the latter (see Text-fig. 2). 

Rapid burial, a lack of significant structural defor- 

mation, and the presence of thick shale sequences with 

no appreciable alteration have contributed to the ex- 

cellent preservation of microfaunas within the Salina 

Basin. This excellent preservation and a high species 

diversity of foraminifers (206 species and six subspe- 

cies from 108 genera) make the Salina Basin ideal for 

a detailed taxonomic study of Pliocene benthic assem- 

blages. Similar assemblages occur in wells drilled on 

the outer continental shelves of Texas and Louisiana. 

Thus, the taxonomic and paleoecological data pre- 

sented herein should prove useful for future studies in 

other parts of the Gulf of Mexico region. 

PREVIOUS WORK 

Some of the first paleontologic investigations in the 

Salina Basin were conducted by Spencer (1897), Toula 

(1910), and Bóse (1910), who collected molluscs from 

Pliocene and Miocene outcrops along the Tehuantepec 

railroad. А summary discussion of ће findings of these 

workers and others can be found in Schuchert (1935, 

p. 373). 

Oil exploration stimulated the study of benthic for- 
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Text-figure 2.— Map of southeastern Mexico showing the two major Tertiary basins. 
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aminifers in the Salina Basin. Several unpublished re- 
ports by W. L. Nuttall, T. F. Grimsdale, and R. W. 
Barker from 1928 to 1935 were completed for Petrole- 
os Mexicanos (PEMEX) [ fide Sansores and Flores-Co- 
varrubias, 1972b]. These reports dealt with the benthic 
foraminifers of the central and eastern Isthmus and 
parts of Tabasco. 
Thalmann (1935) published the first report on the 

occurrence of foraminifers from the strata of the Salina 
Basin. He listed diagnostic benthic species for each 
“formation” recognized. Gibson (1936) continued 
Thalmann’s investigation and further subdivided the 
strata using benthic foraminifers (see Text-fig. 7). 

Sansores and Flores-Covarrubias (1972b) completed 
an operational manual of benthic foraminifers for 
PEMEX. This manual is a compilation of diagnostic 
benthic foraminifers from the Miocene and Pliocene 
strata and is based on subsurface data from oil and gas 
wells drilled in the Salina Basin. 

Akers (1972, 1979, 1980) and Akers and Koeppel 
(1973) have determined the age of various formations 
from outcrops in the Salina Basin and elsewhere in the 
Isthmus of Tehuantepec by using planktic foraminifers 
and calcareous nannoplankton. To date, no detailed 
investigation of early Pliocene benthic foraminifers of 
the Isthmus of Tehuantepec has been published. 
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REGIONAL GEOLOGY 

The Salina Basin of the Isthmus of Tehuantepec, 
southeastern Mexico, includes parts of the states of 
Veracruz, Oaxaca, Tabasco and Chiapas. Physiograph- 
ic features of the Isthmus are shown in Text-figure 3. 
There were two major sources of sediments for the 
Salina Basin: the southern Sierra Madre, a mountain- 
ous region trending northwest to southeast along the 
southern portion of the Isthmus, contributing silici- 
clastic material; and the Sierra San Andres Tuxtla, a 
localized area of volcanism near the Gulf of Mexico 
on the northwest side of the Basin, contributing pyro- 
clastic material. 

Five tectonic regions are recognized in the Isthmus 
of Tehuantepec: 1) Sierra San Andres Tuxtla massif, 
2) Southern Sierra Madre massif, 3) Metamorphic zone 
of the Isthmus; 4) Sierra Madre Anticlinorium; and 5) 
Salina Basin (Text-fig. 4). 

The San Andres Tuxtla massif is composed of sev- 
eral dormant volcanoes, the highest being San Martin, . 
located 45 km north of Acayucan, Veracruz. San Mar- 
tin has an elevation of 1800 m and last erupted in 
1793. The massif is a diorite laccolith with volcanic 
extrusives ofandesite and basalt. Volcanism surround- 
ing the Tuxtla volcanoes was most extensive during 
the Miocene, decreasing through the Pliocene to Ho- 
locene (Macbeth, 1956, pp. 35-37). 

The massif of the southern Sierra Madre is a large 
granite batholith of pre-Carboniferous age extending 



parallel to the Pacific Coast through the states of Chia- 

pas and Oaxaca. It is 300 km in length and 80 km wide 

with elevations of up to 2900 m (Contreras, 1956, p. 

103). A metamorphic zone in the massif (Text-fig. 4) 

occurs within the southernmost portion of the Isthmus 

of Tehuantepec and consists of sericite schist and 

quartzite considered to be Permian in age. 

The Sierra Madre Anticlinorium (Text-fig. 4), on the 

northern side of the southern Sierra Madre massif, is 

recognizable by its thrust faults and recumbent anti- 

clines of Cretaceous limestone and Eocene clastics. 

Eocene strata make up 95 percent of the outcrops in 

the Anticlinorium (Contreras, 1956, p. 49). 

Another tectonic area, the Salina Basin, is the site 

of the present investigation. It is generally bounded by 

the Gulf of Mexico on the north, the Sierra Madre 

Anticlinorium on the south, the Sierra San Andres 

Tuxtla on the west, and the Tonalá River on the east 

(Text-fig. 4). 

According to Contreras and Castillón (1968, p. 244), 

the Salina Basin derives its name from salt encountered 

during petroleum exploration around the turn of the 

century. In 1902, the first wells were drilled on the 

Potrerillos Dome (also called Jaltipan Dome on early 
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geologic maps) in the western part ofthe Basin. Because 

of continued active drilling, many studies into the or- 

igin of this salt have been undertaken. Salas (1967, p. 

16) stated that unpublished palynological studies place 

the age of the salt as Liassic (Early Jurassic) and prob- 

ably correlative to the Louann Salt Formation of north- 

eastern Mexico, Texas and Louisiana. Contreras and 

Castillón (1968) dated the salt as pre-Kimmeridgian 

or pre-Chinameca Limestone in age, based on its re- 

lationship to the only outcrop of marine Jurassic strata 

in the area. The Chinameca Limestone overlies the salt 

at the Chinameca Dome northeast of Jaltipan, Vera- 

cruz (see Text-fig. 6). According to Kirkland and Ger- 

hard (1971), all circum-Gulf of Mexico evaporite se- 

quences are related and are probably of the same age 

(Middle to Late Jurassic). 

Humphris (1979), in a generalized map (Text-fig. 5), 

depicted the areas of diapiric salt in the Gulf of Mexico. 

One, the Gulf basin, contains diapirs of the Texas- 

Louisiana shelf and slope and the Sigsbee Knolls-Cam- 

peche Knolls-Salina Basin trend. Diapiric salt struc- 

tures formed in the Salina Basin in response to the 

loading of late Cretaceous, Paleocene, and Eocene sed- 

iments (Contreras and Castillón, 1968). The sediment 
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Source was the Sierra Madre land mass to the south, 
uplifted during the Laramide Orogeny (Fuente-Na- 
varro, 1959, p. 40) contributing sediments throughout 
the Tertiary with an accumulated thickness of more 

than 10 km near the center of the basin (Contreras and 
Castillón, 1968). 

During the Miocene the Salina Basin subsided to 
reach water depths of over 3000 m, based on studies 
Of benthic foraminifers (Sansores and Flores-Cova- 

rrubias, 1972). Thick bathyal shales are interbedded 

with volcanic ash more than 4 m thick, which came 

from the Tuxtla volcanoes in the northwestern portion 

of the basin (Contreras and Castillón, 1968). 
Many authors (Spencer, 1897; Vaughan, 1917; 

Woodring, 1931; Schuchert, 1935, and others) be- 
lieved that there had been a Cenozoic interoceanic 
connection between the Gulf of Mexico and the Pacific 

Ocean at the Isthmus of Tehuantepec. This idea was 

based primarily on the occurrence of fossil mollusc 
and coral species which were common to the Gulf of 

Mexico and eastern Pacific faunal provinces. 

Durham, Arellano, and Peck (1955), unable to find 

any Cenozoic marine sediments on either side of the 

crest of the Continental Divide, concluded that there 
were no seaways crossing the Isthmus during that pe- 
riod. The southern Sierra Madre was evidently in ex- 
istence throughout the Cenozoic, as indicated by the 
thinning sequences of Tertiary marine sediments on 
the Gulf-side flanks of these mountains. 

The interconnection through the Isthmus of Panama 
has been well documented. According to Berggren and 
Hollister (1974), the Isthmus of Panama was elevated 
above sea level approximately 3.5 million years ago. 
This uplift may have extended as far north as Mexico, 
affecting the Isthmus of Tehuantepec by elevating the 
southern Sierra Madre and the Salina Basin. 

The shallowing ofthe Basin is evident from paleoen- 
vironmental studies based on benthic foraminiferal 
faunas of successively younger strata (Sansores and 
Flores-Covarrubias, 1972b). Miocene sediments that 
were deposited in water depths greater than 1500 m 
(lower bathyal) are exposed in roadcuts 150 m above 
present sea level in the study area. This would suggest 
that there has been at least 1600 m of change, mainly 
as uplift, since the deposition of these Miocene sedi- 
ments. Since some of the uplift is associated with salt 
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diapirism, with many elevated areas in the Salina Basin 

resulting directly from salt diapirs and salt ridges, the 

regional uplift of the Basin may have been somewhat 

less than 1600 m. 

Outcrop patterns in the western portion ofthe Salina 

Basin are controlled almost exclusively by salt domes 

and salt ridges, the salt sometimes occurring within 50 

m of the surface. These high areas are dissected by 

erosion, exposing Pliocene and older sediments, which 

are surrounded by Quaternary alluvium (see Text-fig. 

6). 

TECHNIQUES AND METHODS 

The study took place in a 600 sq km area west of 

the Coatzacoalcos River in the western part of the 

Salina Basin (see Text-figs. 1, 6). Two collecting tra- 

verses were made: one along Highway 180 between 

Acayucan and Jaltipan for a distance of 20 km (A-A’); 

and a second along Highway 185 south from Acayucan 

for a distance of 15 km (В-В). 
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These two traverses were chosen because the con- 

struction of Highways 180 and 185 created many ex- 

posures of Pliocene and Miocene strata in roadcuts. 

The traverse from Acayucan to Jaltipan crosses the 

Potrerillos Dome and the traverse from Acayucan south 

crosses the Sayula Dome. As shown in Text-figure 6, 

Encanto and Concepcion strata crop out along flanks 

of these two salt domes, though at no point is a com- 

plete stratigraphic section exposed and accessible. Since 

the Pliocene sections on both flanks of the two domes 

were exposed by the highway roadcuts, it was possible 

to assemble a composite stratigraphic section of the 

Concepcion and Encanto strata. 

Seventy samples were collected from traverses A-A’ 

and В-В'. Twelve additional samples, not used in the 

body of this report, were taken in peripheral areas 

in order to corroborate the age dating shown on the 

PEMEX geologic maps. Detailed descriptions of all 

sample localities are provided in the Appendix. 

High rainfall in the region (60—80 in/yr) led to the 
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expectation of a deep weathering zone, so a hand auger 

was initially used as a collecting tool. Fortunately, the 

first samples collected by this method revealed that the 

weathered zone was only a few cm thick. Because the 

lithology was dominantly an impermeable silty clay, 

there was no apparent leaching of the foraminiferal 

tests and it was possible to continue sampling with a 

small shovel and trowel. А thin soil layer of about 3 
cm was removed and approximately 1 kg of material 

11 

taken at each station. Eighty-two samples were со!- 
lected from 38 localities. 

SAMPLE PREPARATION 

АП samples for this study were prepared for micro- 
scopic examination by placing 80 gm of raw material 
in a pan containing 1.5 liters of water with 0.3 ml of 
trisodium phosphate. The sample was then boiled for 
two to three hours. In the second step, a stock solution 
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of 6 percent Quaternary “О” (see Zingula, 1968) was 

used and consisted of 240 ml of paste dissolved in 3.8 

liters of water containing the sample residue from the 

previous boiling. Twenty-five ml of the solution were 

added to 1.5 liters of water. The “mixture” was boiled 

forone to two hours with the liquid volume maintained 

by the addition of water to keep the concentration of 

Quaternary “О” constant. The residues were examined 

periodically with a binocular microscope to assure that 

the matrix had broken down completely. 

This technique assured not only the disaggregation 

of the matrix but also yielded extremely clean fora- 

minifers. Close monitoring is essential when cleaning 

delicate, well-preserved foraminifers with Quaternary 

“О”. ТЕ the concentration is allowed to increase too 

much, etching of the tests can occur. Under extreme 

conditions there could be complete destruction of the 

tests. 

The cleaned residue was wet-sieved on a standard 

U.S. 200 mesh screen (74 um) and the residue (particles 

larger than 74 um) was dried. In many samples, the 

residue consisted entirely of a microfauna composed 

of foraminifers, ostracodes, and echinoid spines. 

The dry, sieved residue was split with a microsplitter 

to produce an aliquot that included three hundred or 

more benthic foraminifers larger than 100 mesh (194 

um) (see Chang, 1967). The number of specimens of 

each benthic species were recorded and computed as 

a percentage of the total benthic foraminiferal assem- 

blage. 

Relative abundance of each planktic foraminifer 

species and the total number of planktic foraminifer 

specimens per sample were recorded to compute the 

planktic/benthic ratio of each sample and to provide 

abundance data for subsequent charts. 

SEM MICROPHOTOGRAPHY 

Specimens of each species were “photographed” with 

a Cambridge “Stereoscan” model Mark 2A scanning 

electron microscope [SEM]. Several well-preserved 

specimens of each species were selected and mounted 

on the tops of aluminum stubs to which double-stick 

tape had been affixed. 

After coating with 280 А of gold-palladium, each 

stub was scanned with a beam potential of 10 kV and 

а final aperture of 50 um for magnifications less than 

2000x. When magnifications of greater than 2000 x 

were needed, a 200 um final aperture and a 20 kV 

beam potential was used. 

The film selected for all SEM work was a Polaroid 

(Polapan) Type 52 with a speed of ASA 400. 

LIGHT PHOTOGRAPHY 

Several of the species “photographed” with the SEM 

exhibited a very smooth surface with no diagnostic 

external features. Where this problem was encoun- 

tered, supplemental light photographs were included 

to illustrate the necessary diagnostic test features, such 

as the number and shape of chambers. 

Photos were taken with a Zeiss Photoscope model 

“I” with Zeiss Luminar objective lens and a Schott- 

Mainz lamp with two fiber optic beams, a source that 

projects a high-intensity light which can be positioned 

very close to the specimen. Since fiber optic light is 

relatively cool, it was possible to use water rather than 

oil as a wetting agent to emphasize contrast during the 

photography. These specimens were later coated with 

gold-palladium and “photographed” by SEM. 

BIOSTRATIGRAPHY AND STRUCTURAL 

FEATURES 

This study includes strata assigned by PEMEX ge- 

ologists to the upper Concepcion Formation, lower 

Concepcion Formation, and the Encanto Formation. 

Text-figure 7 is a comparison of age assignments by 

various authors for strata in the Isthmus of Tehuan- 

tepec that range in age from Oligocene to Holocene. 

The Neogene planktic foraminiferal zonation scheme 

of Blow (1969) is adopted for the present study with 

further Pliocene calibration as proposed by Berggren 

(1973) and Berggren and Van Couvering (1974). 

PLIOCENE STRATA 

Filisola Formation 

The term Filisola was first used by Thalmann (1935) 

for shallow water marls and sands interpreted as early 

Miocene. In the study area, samples from localities 

designated as the Filisola Formation by PEMEX ge- 

ologists are nonmarine (barren of foraminifers). The 

lithology is a distinctive reddish, noncalcareous silt- 

stone. Akers (1979) assigned the Filisola to Zone N.20 

(early Pliocene) using planktic foraminifers from a ma- 

rine facies (loc. TU 1141) near San Andres Tuxtla, 70 

km northwest of the present study area. 

Concepcion 

Thalmann (1935) introduced the term Concepcion 

and assigned the strata to the early Miocene. Gibson 

(1936) subdivided the Concepcion into an upper and 

lower unit, both of which were generally considered to 

be early Miocene by most Mexican geologists, until 

Sansores and Flores-Covarrubias (1972b) placed the 

strata in the late Miocene. Akers and Koeppel (1973) 

dated these strata by using ranges of key calcareous 

nannoplankton and planktic foraminifers. They re- 

ferred to the early Pliocene beds that were considered 

part of the Concepcion Formation by Mexican geol- 
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Ogists. These strata, found in roadcuts east of the 

Coatzacoalcos River, were assigned to Neogene Zone 

20 of Blow (1969) by Akers and Koeppel (1973). 

Encanto 

The name Encanto was introduced by Gibson (1936), 

replacing the term Ixhuatlan, which had been proposed 

by Thalmann (1935). Gibson assigned the Encanto 

strata to the early Miocene while Sansores and Flores- 

Covarrubias (1972b) placed it in the middle Miocene. 

Akers (1972) dated strata that he referred to the En- 

canto Formation, and which were located 50 km south 

of the study area, as equivalent to Neogene Zone 13- 

14 (middle Miocene). But samples from locality TU 

1083, within the study area and interpreted as Encanto 

herein, were assigned by Akers (1979) to N.20 (early 

Pliocene). He based his determinations on the occur- 

rences of key planktic foraminifers and calcareous nan- 

noplankton. 

I have examined the strata assigned to the Concep- 

cion Formation and the Encanto Formation in the area 

of the present study. The lithology is a uniform silty 

clay with no apparent lithologic changes. 
Viniegra е! al. (1956, pp. 166—168) describe the con- 

tacts between the various formations encountered along 

the route of Excursion C-7, which is in part coincident 

with traverse А-А’, and state: 

The contact between the upper and lower Concepcion is determined 
through micropaleontology. The lithology is very similar in both 

.... The lower Concepcion-Encanto contact can only be identified 

micropaleontologically. (translation) 

Contreras and Castillón (1968, p. 249) state that: 

The Miocene [sic] has been divided into formations on the basis of 

lithology, down to the base of the Filisola. The upper Concepcion, 
lower Concepcion and Encanto Formations are subdivided on the 

basis of the foraminiferal faunas. 

The contacts between the upper and lower Concep- 

cion formations have been determined on the basis of 

foraminifers. The three formations are lithologically 

homogeneous, consisting of sandy shales (Sansores and 

Flores-Covarrubias, 1972b, p. 5). 

The above references and my own field observations 

suggest that the upper and lower Concepcion and En- 

canto cannot be separated on the basis of lithology, 

but only by their characteristic microfaunas. According 

to Article 6b of the Code of Stratigraphic Nomencla- 

ture (ACSN, 1972, p. 6) and as adopted by various 

Mexican organizations in 1955: 

A unit distinguishable only by its fossils is not a rock stratigraphic 

unit but is properly classified as a biostratigraphic unit. 

Therefore, the upper and lower Concepcion and En- 

canto strata are “biozones” defined by benthic guide 

foraminifers (ACSN, 1972, pp. 11, 12, Art. 19.21). 
Several authors have selected and published these guide 
fossils: Thalmann (1935, pp. 595-596); Romen (1955, 
pp. 166-167 and p. 235); and Sansores and Ногез- 
Covarrubias (19725, pp. 532-534) (see Text-fig. 8). 

For the present study, the benthic foraminiferal sub- 
divisions as outlined by Sansores and Flores-Covarru- 
bias (19725) are used to recognize the Concepcion and 
Encanto “‘biozones”. These are the most current and 
correspond with Excursion C-7, of Viniegra et al. (1956) 
and others. Geologic maps from Excursion C-7 are 
used as a basis for field relationships in the present 
investigation. 

Each of the three “biozones” can be recognized by 
its characteristic benthic assemblages and each is herein 
assigned to an equivalent assemblage zone. These as- 
semblage zones are dated by planktic foraminifers and 

calcareous nannoplankton. 

MIOCENE STRATA 

Two Miocene formations occur in the study area, 

the Deposito and the LaLaja. These formations were 

designated as late Oligocene by Thalmann (1935) and 

Gibson (1936). Sansores and Flores-Covarrubias 
(1972b) kept the LaLaja Formation in the late Oligo- 

cene while subdividing the Deposito Formation into 
lower (early Miocene) and upper (middle Miocene) 

subunits. Akers (1980) placed the LaLaja Formation 
in the early Miocene (N.8), and the Deposito Forma- 

tion in N.11 (middle Miocene) (Text-fig. 7). 

Both formations are deep-water units representing a 

middle-lower slope environment with typical deep- 

water benthic foraminifers such as: Cibicides wueller- 

storfi (Schwager, 1866), Cibicides rugosus Phleger and 

Parker, 1951, Uvigerina rustica Cushman and Ed- 

wards, 1938, Pleurostomella sp. and Osangularia sp. 

Each formation contains common to abundant Ra- 

diolaria id some zones. The lithology of the LaLaja 

and Deposito in the study area is distinctive, differing 

from the Pliocene strata above by being more indu- 

rated, possessing distinct bedding, and having inter- 

spersed ash layers. 

SALT DOMES 

Potrerillos Dome 

The outcrop pattern of the Miocene strata at the 
Potrerillos Dome 15 a narrow northeast-southwest 
trending, doubly-plunging anticline. The oldest de- 
posits encountered in traverse A-A', along Highway 
180, comprise a band of Miocene strata 1.3 km in 
width (see Text-fig. 10). W. H. Akers (oral commun., 
1983) has dated these strata exposed at Stop 2 of Ex- 
cursion C-7 using planktic foraminifers and calcareous 
nannoplankton (Stop 2 1s the same as loc. TU 1151, 
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= Ceratobulimina contraria (Reuss) 

< Nodogenerina knihnitziana (Каггег) 

[9] Uvigerina auberiana d'Orbigny 

= Uvigerina canariensis d'Orbigny 

ш 

Angulogerina eximia Cushman and Jarvis 

. Bolivina floridana Cushman 

tc 
Ceratobulimina contraria Reuss 

ш Chilostomella mexicana Nuttall 

Cibicides robertsonianus Brady 

z 
Cibicides aff. C. lucidus (Reuss) 

О 
Cibicides aff. C. mantaensis Galloway and Morrey 

M 
Nonion pompilioides (Fichtell and Moll) 
Pseudoglandulina comatula Cushman 

Uvigerina encantoensis Nuttall 

Uvigerina laviculata Coryell and Rivero 

Text-figure 8.— Diagnostic benthic foraminifera of the Encanto and Concepcion “biozones”. Species used in subsequent figures were selected 

from column 5. The following abbreviations are used for relative abundance in column 5; A—abundant, C—common, F— frequent, R—rare, 

and VR — very rare. 
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VINIEGRA 
(1956) 

SANSORES & FLORES-COVARRUBIAS 
(1972 b) 

Bulimina mexicana (Cushman) 
Bulimina ovata d'Orbigny 
Rectuvigerina transversa (Cushman) 
Saracenaria aff. S. limbata (Flint) 
Textularia aff. T. mexicana (Cushman) 

FIRST OCCURRENCES 

(SPECIES ABSENT IN FILISOLA AND AGUEGUEXQUITE) 

Bolivina plicatella Cushman 
Brizalina semistriata (Hantken) . 4 
Brizalina subaenariensis var. mexicana (Cushman) У 
Ви тупа striata d'Orbigny . . cr P 
Buliminella subfusiformis GUshmen 
Cibicidoides miocenica (Colom) . 
Gyroidinoides altiformis (Stewart and Stewart) 
Hanzawaia isidroensis (Cushman and edo 
Lenticulina clericii (Fornasini) 7 
Planulina ariminensis d'Orbigny . 
Planulina filisolaensis (Nuttall) . i 
Planulina harangensis Cushman and Ellisor . 
Pseudoclavulina mexicana (Cushman) 
Rectuvigerina senni (Cushman) . . . 
Saracenaria nuttalli Sansores and "ci Covarrubias 
Saracenaria toddae Bermudez. 
Textularia bermudezi Cushman and Todd- 
Vaginulina alazanensis Nuttall 

AATTAJTAAAAPANT 

EMI я 

Cibicides trinitatensis (Nuttall) 
Marginulina marginulinoides (Goes) 

SPECIES OCCURRING IN LOWER CONCEPCION BUT ABSENT IN 

UPPER CONCEPCION 

Amphicoryna hirsuta (d'Orbigny) 
Anomalinoides trinitatensis (Nuttall). 
Brizalina marginata (Cushman) . 
Hoeglundina elegans (d'Orbigny). . . 
Marginulinopsis goajiraensis Becker and Dose 
Marginulinopsis messinae (Souaya). er 
Mar margi (Goes). 
Planulina wuellerstorfi (Schwager). 
Sphaeroidina bulloides d'Orbigny ELS COH ако 

Cyclammina cancellata Brady 
Glandulina laevigata var. subornata Fornasini 
Gyroidina girardana (Reuss) 
Hopkinsina notohispida Finlay 

SPECIES OCCURRING IN LOWER CONCEPCION BUT ABSENT IN 

UPPER CONCEPCION 

Allomorphina macrostoma Karrer . 
Bolivina costata d'Orbigny 
Bolivina floridana Cushman. 
Bolivinita quadrilatera (Schwager). 
Chilostomella mexicana Nuttall. А 
Ceratobuli l Cushman and Harris: 
Cibicidoides mundula (Brady, Parker and Jones) . 
Cibicidoides robertsonianus (Brady) P 
Cyclammina cancellata Brady 
Gyroidinoides girardana (Reuss) . 

*  Heterolepa dutemplei (d'Orbigny) . 
Karreriella chilostoma (Reuss) 
Karreriella bradyi (Cushman) . 
Laticarinina pauperata (Parker dnd Jones) 

*  Martinottiella communis (d'Orbigny) . 
Melonis affinis (Reuss). . . 
Melonis pompilioides (Fichtel ind Moll). 

*  Nodosaria stainforthi Cushman and Renz . 
*  Osangularia bengalensis (Schwager) 

Planulina mantaensis (Galloway and Morrey) 
Planulina thiaracuta (Hornibrook) . . 
Pseudonodosaria comatula (Cushman) 
Pseudonodosaria tenuistriata (Bermudez) . 
Siphotextularia concava (Karrer) 
Siphouvigerina auberiana (d'Orbigny) . 
Textularia hauerii d'Orbigny 
Uvigerina bermudezi Acosta 
Uvigerina laviculata Coryell and Rivers 

* SPECIES RESTRICTED TO ENCANTO 

я 

KKK KK KK ж 

deb а 

тоорооППОДОотПртлдротлррт<домтлаид 

SPECIES OCCURRING ONLY IN LOWER ENCANTO 

Lagena asperoides Galloway and Morrey . .......... VR 

Osangularia culter (Parker and Jones) . . Lari Rr dc. LI 
Stilostomella paucistriata Ia and d Morrey) deas E ш. VR 
Truncatulina spirata Seguenza DTE С 
Uvigerina pallowayl Gushmane . > >s о «о» с «сз ва C 
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and loc. PD-62 of the present investigation). Akers 

assigned the LaLaja Formation here to Zone N.8 (late 

early Miocene). 

Pliocene Encanto and lower Concepcion strata were 

sampled at 21 sites on the east flank of the dome, a 

total thickness of approximately 730 m calculated from 

average dip rates shown on maps of Excursion C-7. 

Eighteen samples were collected on the west flank, where 

all three Pliocene units are exposed in a total thickness 

of 945 m. 

Sayula Dome 

The Sayula Dome, a much larger feature than the 

Potrerillos Dome, also trends northeast-southwest but 

has a broader Miocene outcrop pattern (Text-fig. 9). 

Miocene strata crop out along Highway 185 for ap- 

proximately 6.5 km along traverse B-B'. 

The Miocene strata at localities TU 1139 (=SD-6) 

and TU 1140 (=SD-18) have been dated by Akers (oral 

commun., 1983) using planktic foraminifers and cal- 

careous nannoplankton. He has assigned the strata to 

Zone N.10 (middle Miocene), equating them with the 

Deposito Formation. 

The Encanto beds, approximately 210 m thick, are 

the only marine Pliocene strata encountered on the 

north flank of the Sayula Dome. Nine samples were 

collected. 

Five samples of upper Concepcion strata, having an 

inferred thickness of 685 m were collected on the south 

flank of the Sayula Dome. Encanto and lower Con- 
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Text-figure 9. — Geologic map of the Sayula Dome, southwest of 
Acayucan, Veracruz, with sample localities along traverse B-B'. Lo- 
calities are described in the Appendix. The geologic base map is 
modified from Contreras (1956) and redrawn on the Acayucan Quad- 
rangle map. 

Text-figure 10.— Geological map of the area between Acayucan 
and Jaltipan, Veracruz. Traverse A-A’ crosses the Potrerillos Dome, 

showing the sample localities used in this study. These localities are 
described in the Appendix. The geologic map is modified from Con- 
treras (1956) and redrawn on the Acayucan Quadrangle Map. 

Legend for Text-figures 9 and 10 

[a] Quaternary 

Filisola Formation 

Upper Concepcion "Biozone" 

ese] Lower Concepcion "Biozone" 

Encanto "Biozone" 

92 ? Upper - Lower Concepcion "Biozone" 

? Encanto - Lower Concepcion "Biozone" 

Miocene (Deposito and LaLaja formations) 

F——F' Fault 

+++ Railroad 

cepcion strata were not encountered in outcrops on the 
south flank. 

CONTACT RELATIONSHIPS OF THE MIOCENE AND 

PLIOCENE STRATA 

On the north flank of the Sayula Dome, the Encanto 
strata overlie the middle Miocene Deposito Formation 
(Тех!-ћр. 13). On the south flank (Text-fig. 14) the 
Deposito Formation is overlain by upper Concepcion 
strata. 

In sections across the Potrerillos and Sayula domes 
(Text-figs. 11-14), the interval between the early Plio- 
cene and middle Miocene (Zones N.4-18) was not en- 
countered and is presumed to be missing. Contreras 
and Castillón (1968, p. 260) note, furthermore, that 

there is an angular unconformity in the western part 
of the Salina Basin between the Deposito and LaLaja 
strata and the overlying Encanto and Concepcion strata, 
and suggest that this portion of the Basin was above 
sea level during the upper Miocene. 

BIOSTRATIGRAPHIC CHARTS 

Twenty representative samples were selected from 
the composite section and used to produce the benthic 
foraminiferal distribution chart (Text-fig. 15). All of 
the benthic species found in these samples are dis- 
played on this chart, and they are also included in the 
systematics section of this investigation. Each occur- 
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Text-figure 11.— Occurrence chart of selected microfossils from the east flank of the Potrerillos Dome. The non-marine Filisola Formation 

overlies the lower Concepcion “biozone” while the early Pliocene Encanto “biozone” overlies the middle Miocene La Laja Formation. 

Paleobathymetric interpretation is based on the total foraminiferal assemblage. 

rence is noted as the percent of the total benthic pop- 

ulation of a given sample. 

The summary data from the two traverses, A-A' and 

B-B', are shown in Text-figures 11-14. Traverse A-A’ 

is divided into two segments, one on the east flank of 

the Potrerillos Dome (Text-fig. 11) and one on the west 

flank (Text-fig. 12). Traverse B-B' is also divided into 

segments: the north flank of the Sayula Dome (Text- 

fig. 13), and the south flank (Text-fig. 14). 

Planktic Foraminifers 

Occurrences of key planktic foraminifers are shown 

in Text-figures'1 1-14. This is a partial list of taxa iden- 

tified by the writer from Pliocene and Miocene samples 

in the study area. 

Globigerina nepenthes Todd, 1957 

*Globigerinatella insueta Cushman and Stainforth, 1945 

Globoquadrina altispira altispira (Cushman and Jarvis, 1936) 

*Globorotalia (Globorotalia) fohsi forma lobata Bermudez, 1949 

Globorotalia (Globorotalia) margaritae Bolli and Bermudez, 1965 

* Miocene species. 

*Globorotalia peripheroacuta Blow and Banner, 1966 

*Globorotalia (Turborotalia) peripheroronda Blow and Banner, 1966 

Sphaeroidinellopsis seminulina seminulina (Schwager, 1866) 

Sphaeroidinellopsis subdehiscens subdehiscens (Blow, 1959) 

These index species define some of the Pliocene and 

Miocene zones of Blow (1969), as modified by Berggren 

(1973) and Berggren and Van Couvering (1974). A 

complete list of planktic foraminifers from Tulane 

University localities of Pliocene age can be found in 

Akers (1979). 

Calcareous Nannoplankton 

Те calcareous nannoplankton zonations of Martini 

(1971) and Gartner (1973) are used in this study. Cal- 

careous nannoplankton from each sample were re- 

viewed by the writer for the presence of index species. 

Two key species identified therein assisted in dating 

the Pliocene and Miocene samples. These are: Spheno- 

lithus abies Deflandre, 1954 and Sphenolithus heter- 

omorphus Deflandre, 1953. The calcareous nanno- 

plankton were used with the planktic foraminifers to 

determine the age of the strata (see Text-fig. 7). 
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Text-figure 12. — Occurrence chart of selected microfossils from the west flank of the Potrerillos Dome. The поп-тагіпе Filisola Formation 
overlies the upper Concepcion “biozone” and the early Pliocene Encanto “biozone” overlies the middle Miocene Deposito Formation. 

Akers (1979) and Akers and Koeppel (1973) include 

detailed lists of occurrences of calcareous nannoplank- 

ton in the Concepcion and Encanto strata of the Salina 

Basin. 

Benthic Foraminifers 

Benthic foraminifers are used in the Salina Basin by 

Mexican paleontologists to recognize strata that cannot 

be differentiated on the basis of lithology. Sansores and 

Flores-Covarrubias (1972b, pp. 532-534) have com- 

piled the most up-to-date distribution chart for those 

benthic foraminifers used to distinguish various bio- 

zones and formations in the Basin. Their distribution 

charts were used as a guide in this study. Distinctive 

benthic foraminifers from these charts representing the 

Concepcion and Encanto “biozones” are shown in Text- 

figure 8. 

After studying the distribution of benthic foramin- 

ifers from samples in the study area, 23 species were 

selected from those listed in Text-figure 8. These species 

are considered herein to be diagnostic of each of the 

three biozones and are shown in Table 1. Eight taxa 

listed by Sansores and Flores-Covarrubias have been 

assigned by the writer to different species. The list (with 

changes) is used ш Text-figures 11 through 14. 

Once the benthic foraminiferal criteria were deter- 

mined from the lists and sample studies, the calcareous 

nannoplankton and planktic foraminiferal distribu- 

tions could be determined for each biozone. The dis- 

tribution of selected planktic and benthic foraminifers 

and calcareous nannoplankton for each sample in the 

Potrerillos and Sayula domes are included in Text- 

figures 11 through 14. 

PALEOENVIRONMENT 

Studies of the modern distribution of shelf and slope 

benthic foraminifers of the Gulf of Mexico have been 

published by Culver and Buzas (1981, 1983), Pflum 

and Frerichs (1976), Phleger (1960), Phleger and Par- 

ker (1951), Poag (1981), Walton (1964), and others. 

Many ofthe benthic species found in the three biozones 

are still living in the Gulf of Mexico and provide the 
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Text-figure 13.— Occurrence chart of selected microfossils from the north flank of the Sayula Dome. The non-marine Filisola Formation 
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overlies the Encanto “biozone” while the early Pliocene Encanto “biozone” overlies the middle Miocene Deposito Formation. The rare 

occurrences of Globorotalia peripheroacuta and Sphenolithus heteromorphus are reworked from Miocene sediments. 
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Text-figure 14.—Occurrence chart of selected microfossils from the south flank of the Sayula Dome. The early Pliocene, upper Concepcion 

“biozone” overlies the middle Miocene Deposito Formation. The lower Concepcion and Encanto “‘biozones” were not encountered at sampling 

sites on the south flank. 

basis for the paleoenvironmental interpretations used 

herein. Bathymetric zonation used is adapted from 

Tipsword, Setzer, and Smith (1966, p. 122) and Pflum 

and Frerichs (1976). The shelf is divided into inner 
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Table 1.— Twenty-three benthic foraminifers selected from Text- 
figure 8 represent key benthic species from the three Pliocene “bio- 
zones" in the study area. Taxa with name changes used in the present 
study are shown in the right column. These key benthic foraminifers 
are used in Text-figures 11 through 14. Eleven of the diagnostic 
species (marked by an asterisk [*]) are extant. 

Forms listed in 
present study 

Forms listed by Sansores and 
Flores-Covarrubias (1972b) 

Upper Concepcion “biozone” 

Bolivina imporcata 

Cushman and Renz 

Bolivina plicatella Cushman 

Cibicidoides miocenica (Colom) no change 
*Gyroidinoides altiformis (Stewart and no change 

Stewart) 
Hanzawaia isidroensis (Cushman and no change 

Renz) 
Rectuvigerina senni (Cushman) Rectuvigerina lamellata 

(Cushman) 
Saracenaria nuttalli Sansores and no change 

Flores-Covarrubias 
Saracenaria toddae Bermudez no change 
Textularia bermudezi Cushman and no change 
Todd 

Vaginulina alazanensis Nuttall no change 

Lower Concepcion “biozone” 

Amphicoryna sublinea- 
ta (Brady) 

Anomalinoides nuclea- 
tus (Seguenza) 

no change 

*Amphicoryna hirsuta (d’Orbigny) 

*Anomalinoides trinitatensis (Nuttall) 

Marginulinopsis goajiraensis Becker 

and Dusenbury 
Marginulinopsis messinae (Souaya) Marginulinopsis hispa- 

niolana (Bermudez) 
*Sphaeroidina bulloides d’Orbigny no change 

Encanto “biozone” 

Nodosaria stainforthi Cushman and Amphimorphina stain- 
Renz forthi (Cushman and 

Renz) 
*Cyclammina cancellata Brady no change 
*Karreriella bradyi (Cushman) no change 
*Martinottiella communis (d'Orbigny) no change 
*Melonis affinis (Reuss) no change 
*Pseudonodosaria comatula (Cushman) no change 
*Siphotextularia concava (Karrer) no change 
Uvigerina gallowayi Cushman Uvigerina crassicostata 

Schwager 
*Siphouvigerina auberiana (d'Orbigny) Uvigerina hispida 

Schwager 

In the present study, the Pliocene shelf-slope break 
is assumed to coincide generally with the 200 m isobath 
of the modern Gulf of Mexico. There is probably a 
difference in water depth between the ancient and mod- 
ern shelf edges, but since the 200 m isobath can be 
recognized by its distinctive benthic foraminiferal as- 
semblage (Pflum and Frerichs, 1976), this paleo water 

depth can be utilized as a shelf-slope boundary indi- 
cator. 

Poag (1981) and Culver and Buzas (1983) observed 
that benthic assemblages (predominant genera and di- 
agnostic species associations) have a concentric pattern 
following the bathymetric contours in the Gulf of Mex- 
ico. Poag (1981) mapped generic predominance facies 
that show a direct relationship to bathymetry, although 
he suggests there is indirect evidence that several ge- 
neric predominance facies may be associated with the 
oxygen minimum layer. 

The modern relationship between generic distribu- 
tion and ecologic parameters such as salinity, temper- 
ature, substrate, and water-mass composition is not 
clear; therefore, most authors use water depth as a 
method of expressing the distribution of benthic fo- 
raminiferal facies. 

Twenty samples shown in Text-figure 15 are used as 
the data base for detailed analysis of benthic fauna and 
paleoenvironmental interpretation. Predominant gen- 
era are displayed in Text-figure 16. 

Text-figure 16 illustrates changes in generic domi- 
nance from the Encanto “‘biozone” through the upper 
Concepcion *biozone". The three dominant genera 
comprise approximately 30 percent ofthe benthic pop- 
ulation in the Encanto and over 60 percent in the upper 
Concepcion. Change in character of dominant genera, 
distribution of species having known shallow depth 
limits, and species diversity are all used to determine 
the paleoenvironment of each of the samples charted 
in Text-figure 15. 
A summary of the paleoenvironments for the En- 

canto and Concepcion biozones is shown in Text-figure 
17. Shallowing of the paleobathymetry is clearly illus-- 
trated in this figure. 

Paleobathymetry for each traverse across the Pot- 
rerillos and Sayula domes is shown in Text-figures 11 
through 14. 

BIOZONES 

Since the Encanto and Concepcion strata are neither 
proper lithostratigraphic units nor properly-named 
biostratigraphic units (NACSN, 1983), they have been 
redefined herein as assemblage zones, as recommended 
by Article 21, ACSN (1972). Three assemblage zones 
corresponding to the upper and lower Concepcion and 
Encanto “biozones” are shown in Text-figure 18. 
Ranges of the key benthic foraminifers are related to 
the Neogene Zones of Blow ( 1969). Ranges of the key 
benthic foraminifers are related to the Neogene Zones 
of Blow (1969). These key benthic foraminifers are 
recognized by the writer to be diagnostic of each of the 
assemblage zones. 
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Text-figure 16.— 16a. Species diversity for the three “biozones”. The species diversity averages 59 for the upper Concepcion “biozone”, 73 

for the lower Concepcion “biozone”, and 89 for the Encanto “biozone’’, increasing to the right with the increase in paleo water depth (see 

Text-fig. 17); 16b. Cumulative percent of 14 dominant genera for the three “biozones”. The following abbreviations are used: Ha — Hanzawaia; 

Ca = Cassidulina; Pl = Planulina. 

Note: Data points are plotted at the midpoint of each sample— there is no change in percent within a sample. Data from distribution chart 

(Text-fig. 15). 

Melonis affinis-Uvigerina hispida 

Assemblage Zone 

The Encanto *biozone" in the study area can be 

recognized by the occurrence of Melonis affinis (Reuss, 

1851) and Uvigerina hispida Schwager, 1866. These 

species occur in younger sediments in offshore Loui- 

siana and Texas wells and elsewhere, and their absence 

in the overlying Concepcion “biozone” represents a 

local disappearance— not an extinction. 

The planktic foraminifer Globigerina nepenthes 

Todd, 1957, however, does become extinct near the 

top of the Encanto *^biozone". This extinction has been 

placed by Berggren (1973) in the early Pliocene (later 

portion of Zone N.19 of Blow, 1969). An age of 3.7 

my has been used by Berggren (1973) for the extinction 

of G. nepenthes. 

Benthic foraminiferal assemblages of the Encanto 

“biozone” imply ancient water depths of 300 to 700 

m (upper to middle bathyal). The lithology is generally 

a calcareous silty clay that 1s slightly glauconitic in 

samples from localities PD-68, 70, and 72 and contains 

calcareous nodules in samples from localities SD-4, 9, 

and 12. 

The benthic faunal constituents at locality SD-4, 

equivalent to locality TU 1083, exhibit faunal mixing. 

It is concluded that a shelf faunule of attached, near- 

shore benthic foraminifers was displaced into an upper 

bathyal environment. 
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cene “biozones” in the study area. The extinction of Globigerina 
nepenthes (3.7 my) precedes the closure of the Isthmus of Panama 
at 3.5 my. 
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Text-figure 18.— Three assemblage zones based on ranges of key 
benthic foraminifers. The upper boundary of the Encanto “biozone” 

is marked by the extinction of Globigerina nepenthes. 

This is supported by the high abundance (2890 of the 
total benthic faunal assemblage) of Planulina exorna 
Phleger and Parker, 1951. According to Phleger and 
Parker (1951), this species is restricted to depths of less 
than 100 m in the Recent Gulf of Mexico. 

Sessile foraminifers such as Montfortella Loeblich 
and Tappan, 1963, Dyocibicides Cushman and Val- 
entine, 1930, Cibicides Montfort, 1808, Carpenteria 
Gray, 1858, Planorbulinella Cushman, 1927a and an 
abundance of highly abraded specimens of Amphiste- 
gina d'Orbigny, 1826 are found at this locality. Several 
individuals of Dyocibicides and Montfortella have a 
"pseudo-acervuline" shape and appear to have been 
attached to seaweeds (Kohl and Haman, 1980). Large, 
abraded echinoid spines are also abundant. Akers 
(1979) gives a comprehensive list of planktic foramin- 
ifers and calcareous nannoplankton occurring at lo- 
cality TU 1083. 

Locality SD-4 also has rare occurrences of Miocene 
planktic and benthic foraminifers. Globorotalia pe- 
ripheroacuta Blow and Banner, 1966, which ranges 
from Zone N.10 to N.12, is found with Miocene ben- 
thic foraminifers that Sansores and Flores-Covarrubias 
(1972b) note are restricted to the Deposito Formation. 
The older foraminifers were probably eroded from 
Miocene sediments exposed during the early Pliocene 
and redeposited at locality SD-4. 

Marginulinopsis hispaniolana- 
Anomalinoides nucleatus 

Assemblage Zone 

The lower Concepcion “biozone” can be recognized 
by the presence of Marginulinopsis hispaniolana (Ber- 
mudez, 1949) and Anomalinoides nucleatus (Seguen- 
za, 1880), and by the absence of the Encanto species, 
Melonis affinis (Reuss, 1851) and Uvigerina hispida 
Schwager, 1866. The planktic foraminifers Globoro- 
talia margaritae Bolli and Bermudez, 1965, Sphae- 
roidinellopsis seminulina (Schwager, 1866), and S. 
subdehiscens subdehiscens (Blow, 1959) occur in this 
"biozone". The calcareous nannoplankton Sphenoli- 
thus abies Deflandre, 1954 is present. 

The lower Concepcion “biozone” was deposited in 
water depths of 180 to 200 m (outer neritic). The li- 
thology is a calcareous silty clay. 

Bolivina imporcata-Saracenaria nuttalli 
Assemblage Zone 

The upper Concepcion “biozone” can be differen- 
tiated from the lower Concepcion “biozone” by the 
presence of benthic species Bolivina imporcata Cush- 
man and Renz, 1944, Saracenaria nuttalli Sansores 
and Flores-Covarrubias, 1972a, and the absence of 
other lower Concepcion species. Globorotalia marga- 
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ritae Bolli and Bermudez, 1965 is common in деер- 

water facies; Sphaeroidinellopsis seminulina (Schwa- 

ger, 1866) and S. subdehiscens (Blow, 1959) occur in 

low frequencies throughout the upper Concepcion 

“biozone” as does the calcareous nannoplankton 

Sphenolithus abies Deflandre, 1954. 

Near the top of the upper Concepcion “biozone”, 

especially on the south flank ofthe Sayula Dome, water 

depth shoaled to middle neritic. Globorotalia marga- 

ritae is absent from these samples. It is not conclusive 

from data in the study area whether this absence is a 

local disappearance or an extinction. The presence of 

Sphaeroidinellopsis subdehiscens in these samples, 

however, indicates that they may belong to Zone N.20. 

Berggren (1973) places the extinction of S. subdehis- 

cens at 3.0 my, approximately the extinction datum 

of Sphenolithus abies. This would place the age of the 

sampled section definitely below the base of Zone N.21. 

The lithology of the upper Concepcion ““biozone” is 

similar to the lower Concepcion, a calcareous silty clay. 

However, the percentage of terrigenous silt in the shal- 

low facies is appreciably greater than in the deeper 

water intervals. Water depth ranged from 50 to 180 m 

(middle to outer neritic). 

SUMMARY 

1. Benthic faunal assemblages from the early Plio- 

cene of the study area are similar to those of the north- 

ern Gulf of Mexico subsurface. Ninety-one percent of 

the species are common to the outer shelf and upper 

bathyal sediments of the subsurface Pliocene of the 

continental shelf of Louisiana and Texas. 

2. Concepcion and Encanto “biozones” have dis- 

tinctive benthic foraminiferal faunas that can be used 

locally to separate them into assemblage zones. How- 

ever, key species of planktic foraminifers and calcar- 

eous nannoplankton are essential to give precise age 

dates. 

3. The boundary between the lower Concepcion and 

Encanto “biozones” in the study area can be recog- 

nized by the extinction of Globigerina nepenthes, which 

is within Zone PL1 of Berggren (1973) and is dated as 

3.7 my: 

4. Early Pliocene strata in the study area exhibit a 

steadily decreasing paleo water depth (700 m in En- 

canto “biozone” to 50 m in the upper Concepcion 

“biozone”), indicating uplift of the Salina Basin. This 

uplift is related to the closure of the Isthmus of Panama 

(dated approximately 3.5 my). 

5. Middle and late Miocene (N.13-17) and earliest 

Pliocene (N.18) sediments are missing from the study 

area. The absence of these sediments from both the 

Sayula and Potrerillos salt domes implies that an un- 

conformity exists between Pliocene and Miocene strata. 

6. In the study area, the non-marine Filisola For- 

mation rests unconformably on marine sediments. It 

overlies the Encanto (north flank of the Sayula Dome) 

and the upper and lower Concepcion (west and east 

flank respectively of the Potrerillos Dome). 

SYSTEMATIC PALEONTOLOGY 

INTRODUCTION 

The Catalogue of Foraminifera (Ellis and Messina, 

1940) was used as a basis for species identification. 

Once the cosmopolitan nature of many of the benthic 

species was established, a literature search was ex- 

panded to include areas outside the Gulf of Mexico 

and Caribbean provinces. 

An examination of available Pliocene topotype ma- 

terial from deepwater foraminiferal faunas having af- 

finities to the Mexican Pliocene assisted in identifying 

synonyms and also aided in determining species vari- 

ability from one geographical area to another. 

Format 

The foraminiferal classification used in this study 

conforms chiefly to that of Loeblich and Tappan 

(1964b, 1974). Genera included herein and not found 

in the Treatise (Loeblich and Tappan, 1964а) аге: Al- 

varezina Bermudez and Rivero, 1963; Cribrolenticu- 

lina Haman, 1978; Lernella Saidova, 1975; Montfor- 

tella Loeblich and Tappan, 1963; Rutherfordoides 

McCulloch, 1981; Sigmoilinita Seiglie, 1965; and Va- 

siglobulina Poag, 1969. 

Each species is listed alphabetically within its generic 

group. There are 206 species and six subspecies rep- 

resenting 108 genera, of which four species are new. 

The synonymies include references to original de- 

scriptions, name changes, and significant discussions, 

and to occurrences that show the geographic and strati- 

graphic range of a species. Open synonymy has been 

kept to a minimum and is used only when a taxon 

cannot be placed in an existing species because of poor 

preservation or inadequate number of specimens. 

Determination of species is based on the author’s 

experience with Neogene foraminifers from the Lou- 

isiana and Texas subsurface. I tend to “lump” species 

rather than “split”, a viewpoint based upon population 

studies and knowledge of the morphologic variation 

within many genera. My approach is generally con- 

servative when erecting new species. 

Each taxon listed herein has been redescribed using 

representative individuals from the study material, af- 

ter population studies determined inter- and intraspe- 

cific variation. Scanning electron microscope [SEM] 

photomicrographs formed the basis for the descrip- 

tions. Details of the apertures were added as well as 

data from dissected specimens. 
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Several terms are used in the Description section: 1) 
areal — in the face of the ultimate chamber (sensu 
Loeblich and Таррап, 1964a) 2) embracing = later 
chambers partly covering or completely surrounding 
earlier chambers (overlapping). 

Distribution 

Distribution information generally includes geo- 
graphic and stratigraphic occurrences of taxa for low 
latitude regions. Some taxa, however, occur in the Re- 
cent of the North Pacific and North Atlantic oceans. 
The study material is similar to widely distributed Plio- 
cene foraminiferal faunas from Italy, Papua New 

Guinea, Japan, Fiji, and Car Nicobar (Indian Ocean). 
Four species from the Pliocene of Japan, Ehrenbergina 
bosoensis Takayanagi, 1951, Siphonodosaria oinomi- 
kadoi (Ishizaki, 1943), S. hyugaensis (Ishizaki, 1943), 
and Stilostomella japonica (Ishizaki, 1943), are iden- 
tified for the first time in the Mexican Gulf Coastal 
Plain. Three species from Indonesia, previously known 
only from the Pacific; Fissurina bodjonegoroensis 
(Boomgaart, 1950), Lernella inflata (LeRoy, 1944a) 
and Lernella seranensis (Germeraad, 1946), also occur 

in the study material. These taxa probably entered the 
Gulf of Mexico before the closure of the Isthmus of 
Panama, which has been dated at approximately 3.5 

my. One genus, Montfortella, previously restricted to 
the Pleistocene and Recent of the Pacific Ocean, has 

been documented from the study area (Kohl and Ha- 
man, 1980). 

The distribution data include geographic and strati- 
graphic information. These data are not intended to 
be comprehensive but are presented as a guide to the 
reader. The following equivalents are used to express 

the frequency of occurrence of species in the study area: 
rare = less than two percent of the total benthic for- 
aminifers; common = two to 10 percent; and abun- 
dant — greater than 10 percent. 
АП references to occurrences in the Concepcion and 

Encanto “‘biozones” refer to the distribution within the 
study area only. Occurrences outside the study area are 
identified separately. 

Arrangement of Plates 

The plates are arranged taxonomically as in the text. 
Scanning electron microscope [SEM] photomicro- 
graphs are used to illustrate most species. In some 

cases, light photomicrographs are included to show 
important test features not visible with the SEM. 

Each figured specimen ofa species is assigned a single 
figure number on each plate. This number is used for 
all views of that specimen. Generally, a minimum of 
three views is presented, with supplemental enlarge- 
ments to show important diagnostic features. 

Abbreviation of Repository Institutions 

All the primary type specimens cited in the following 
section are reposited in the U.S. National Museum of 
Natural History [USNM] (Smithsonian Institution, 
Washington, D.C. 20560, U.S.A.). Other figured spec- 
imens reside in the author's collection. 

Order FORAMINIFERIDA Eichwald, 1830 

Suborder TEXTULARIINA 
Delage and Hérouard, 1896 

Superfamily LITUOLACEA Blaineville, 1825 

Family HORMOSINIDAE Haeckel, 1894 

Subfamily REOPHACINAE Cushman, 1910 

Genus REOPHAX Montfort, 1808 

Reophax acosta Bermudez, 1949 

Plate 1, Figure 3 

Reophax acosta Bermudez, 1949, p. 47, pl. 1, figs. 28-31. 

Description. — Test free, rectilinear, elongate, cylin- 
drical, slightly arcuate, initial end rounded, apertural 
end acute, circular in transverse section; chambers few, 
three in the adult, slightly inflated, slightly overlapping; 
sutures somewhat depressed; wall coarsely agglutinat- 
ed, formed by large sand grains, well-cemented, surface 
rough; aperture terminal, slightly compressed, an elon- 
gate slit with a slight lip. 

Discussion. — Кеорћах encantoensis Ayala, Eter- 

nod, and Castillo, 1954, from the Encanto “biozone” 
of the Veracruz Basin, may be a junior synonym of R. 
acosta. 

Distribution. — Reophax acosta was originally de- 
scribed from the middle Pliocene (Mao Formation) of 
the Dominican Republic. It is very rare in the study 
area, found only at locality PD-43 in the lower Con- 
cepcion “biozone”. 

Family LITUOLIDAE Blaineville, 1825 

Subfamily HAPLOPHRAGMOIDINAE 
Mayne, 1952 

Genus HAPLOPHRAGMOIDES Cushman, 1910 

Haplophragmoides species A 

Plate 1, figure 1 

Description. — Test free, planispiral, involute, com- 
pressed, periphery acute; chambers distinct, eight in 
the final whorl, increasing gradually in size, each cham- 
ber slightly depressed near each suture; sutures radial 
to slightly curved, flush with surface; wall finely agglu- 
tinated with some quartz grains scattered throughout; 
aperture indistinct. 

Discussion. — Haplophragmoides sp. A exhibits some 
of the features of H. carinatum Cushman and Renz, 
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1941, with the depressed chamber walls and acute pe- 

riphery, but it lacks the distinct keel and the smooth 

agglutinated wall. 

Distribution. — This species is rare in the study area. 

It occurs at locality PD-45 in the lower Concepcion 

“biozone”, and at PD-35, in the Encanto “biozone”. 

Haplophragmoides species B 

Plate 1, figure 2 

Description. — Test free, large (1.0 mm), planispiral, 

evolute, biumbilicate, compressed; periphery rounded; 

chambers indistinct, seven to eight in the final whorl, 

increasing gradually in size, slightly inflated; sutures 

indistinct, radial, slightly depressed; wall very coarsely 

agglutinated with large (0.1—0.4 mm) irregular, poorly- 

sorted quartz fragments; aperture indistinct. 

Discussion. — Haplophragmoides sp. B differs from 

Haplophragmoides emaciatum (Brady, 1884) in 115 

more coarsely agglutinated wall. 

Distribution. — Haplophragmoides sp. B is rare in the 

study area. It occurs only at localities PD-40 in the 

upper Concepcion “biozone”, PD-54 in lower Con- 

cepcion ““biozone”, and PD-70 in Encanto ““biozone”. 

Family LOFTUSIIDAE Brady, 1884 

Subfamily CYCLAMMININAE Marie, 1941 

Genus CYCLAMMINA Brady, 1879 

Cyclammina cancellata Brady, 1879 

Plate 1, figure 4 

Cyclammina cancellata Brady, 1879, p. 62; Brady, 1884, pl. 37, figs. 
8-16; LeRoy, 1944a, p. 14, pl. 4, figs. 44–45; Renz, 1948, p. 129, 

pl. 1, fig. 9; Phleger and Parker, 1951, p. 3, pl. 1, fig. 15; Matsunaga, 

1963, pl. 24, figs. 13a—b; Akers and Dorman, 1964, p. 32, pl. 1, 

fig. 1; LeRoy and Hodgkinson, 1975, p. 432, pl. 4, figs. 15-17. 

Description. — Test free, large, planispiral, biconvex, 

involute, with labyrinthic interior, periphery rounded, 

subcircular in side view; nine to ten chambers in the 

last whorl, slightly inflated, gradually increasing in size; 

sutures radial, slightly depressed; wall finely aggluti- 

nated, with a few larger quartz grains scattered 

throughout the test wall; aperture multiple, consisting 

of an equatorial interiomarginal slit and a series of 

rounded pores scattered over the apertural face. 

Discussion. — All the individuals retrieved from the 

study area are abraded. The outer layer is absent, ex- 

posing the labyrinthic interior. 

Distribution. — Cyclammina cancellata is reported 

from the Holocene of the Atlantic and Pacific; the Ho- 

locene and Pleistocene of the Gulf of Mexico; the Mio- 

cene of Japan, and Sumatra; and the Oligocene (Cara- 

pita Formation) of Venezuela. This species 1s rare in 

the lower Concepcion and Encanto “biozones” of the 

study area. 

Family TEXTULARIIDAE Ehrenberg, 1838 

Subfamily SPIROPLECTAMMININAE 

Cushman, 1927a 

Genus SPIROPLECTAMMINA Cushman, 1927a 

Spiroplectammina mississippiensis (Cushman, 1922) 

Plate 1, figure 5 

Textularia mississippiensis Cushman, 1922a, p. 90, pl. 14, fig. 4; 

Cushman, 1929a, p. 79, pl. 12, fig. 5. 

Spiroplectammina mississippiensis (Cushman). Cushman and Renz, 

1947, p. 4, pl. 1, fig. 5; Cushman and Stone, 1947, p. 3, pl. 1, fig. 

7; Todd and Low, 1976, p. 24, pl. 1, fig. 4. 

Description. - Test free, elongate, compressed, ap- 

proximately twice as long as broad, rhomboid in trans- 

verse section, early portion a planispiral coil with later 

chambers biserially arranged; periphery irregular, acute; 

chambers distinct, slightly inflated, twice as broad as 

high, increasing gradually in size, three to four cham- 

bers in the early coiled portion, seven to ten pairs in 

the biserial portion; sutures distinct, oblique; wall fine- 

ly perforate, finely agglutinated in contrast to the 

coarsely-agglutinated sutures; aperture a low arch at 

the base of the ultimate chamber. 

Discussion. — Spiroplectammina mississippiensis dif- 

fers from 5. caribbeana Bermudez, 1949, from Ше 

Eocene of the Dominican Republic, in its fewer cham- 

bers, and narrower keel. 

Distribution. — Spiroplectammina mississippiensis 

was described from the Byram Marl of Mississippi 

(Oligocene). It is also recorded from the Eocene of 

Peru, Oligo-Miocene of Puerto Rico, Tertiary of Ven- 

ezuela and the early Miocene (St. Croix Formation) of 
Trinidad. This species is restricted to the Encanto “bio- 
zone" of the study area and occurs in low frequencies 

at most of the localities. 

Genus VULVULINA d'Orbigny, 1826 

Vulvulina miocenica Cushman, 1932 

Plate 1, figure 6 

Vulvulina spinosa Cushman var. miocenica Cushman, 1932a, p. 80, 
pl. 10, fig. 10; Cushman and Todd, 1945, p. 4, pl. 1, fig. 10; 

Cushman and Renz, 1947, p. 5, pl. 1, fig. 10; Renz, 1948, p. 179, 

pl. 2, fig. 1 

Vulvulina spinosa miocenica Cushman. Coryell and Rivero, 1940, 
ро 323, үй. 41, ме L. 

Description. - Тез free, large (2.3 mm in length), 

compressed, rhomboid in transverse section, periphery 

acute, early portion coiled, later chambers biserially 

arranged, becoming uniserial; chambers indistinct and 

few in coiled portion; eight pairs ш the biserial portion, 

depressed, broad and low, curved downward with a 

projecting spine at the outer margin; uniserial portion 

with four to five chambers, slightly inflated, broad and 
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low, some possessing a projecting spine at outer mar- 
gin; sutures raised, distinct in biserial portion, slightly 
depressed in the uniserial portion; wall agglutinated, 
smooth in biserial portion, uniserial portion with an 
irregular surface; aperture terminal, an elongate, nar- 
row slit in plane of compression. 
Discussion. — Vulvulina spinosa Cushman, 19275, 

differs from Vulvulina spinosa Cushman var. mioceni- 
ca Cushman, 1932a, in its depressed rather than raised 
sutures and inflated rather than depressed chambers 
in the biserial portion. Vulvulina miocenica is consid- 
ered herein to be a distinct species. Vulvulina jarvisi 
Cushman, 1932a, differs from V. miocenica in its more 
strongly curved chambers in the biserial portion. Vul- 
vulina pennatula (Batsch, 1791) differs from V. mio- 
cenica in its smooth, non-spinose periphery. 

Distribution. — Vulvulina miocenica is recorded from 
the Tertiary of Haiti, early Miocene (St. Croix For- 
mation) of Trinidad, late Miocene to early Pliocene 
(Bowden Formation) of Jamaica, early Miocene (San 
Lorenzo Formation) of Venezuela and the Oligo-Mio- 
cene (Sombrerito Formation) of the Dominican Re- 
public. This species is rare at localities SD-4 and 12 

in the Encanto “biozone”. 

Subfamily TEXTULARIINAE Ehrenberg, 1838 

Genus BIGENERINA d'Orbigny, 1826 

Bigenerina irregularis Phleger and Parker, 1951 
Plate 1, figure 7 

Bigenerina irregularis Phleger and Parker, 1951, p. 4, pl. 1, figs. 16— 
21; Bandy, 1954, p. 135, pl. 29, figs. 8-9; Andersen, 1961, p. 25, 

pl. 2, figs. 8a-b; Akers and Dorman, 1964, p. 23, pl. 1, fig. 15. 

Description. — Test free, elongate, early portion bi- 
serial and compressed, becoming uniserial, axis of uni- 
serial chambers set at an angle to the biserial portion 
which forms only one-third to one-fourth of the total 
length of test; seven to eight chambers in biserial por- 
tion, commonly obscured by agglutinated particles in 
the test wall; uniserial portion consisting of two to five 
inflated chambers with distinct sutures; wall perforate, 
coarsely agglutinated with diverse materials; aperture 
terminal, an irregular opening at end of a short neck. 

Discussion. — The Pliocene specimens from the study 
area exhibit the same variations in shape, size, and 
texture as the Holocene forms described by Phleger 
and Parker (1951). 

Distribution. — Bigenerina irregularis is reported 
from the Holocene and Pleistocene of the Gulf of Mex- 
ico and the Holocene of the Caribbean. It is common 
in the shallow water facies of the upper Concepcion 
“biozone”. 

Genus TEXTULARIA Defrance, in Blaineville, 1824 

Textularia species A 
Plate 1, figure 8 

Description. —'Test free, biserial, wedge-shaped in 
side and edge view, rhomboidal in transverse section, 
periphery angular, initial portion slightly compressed; 
seven to nine pairs of chambers in the adult, low and 
broad, increasing fairly rapidly in size as added, last 
few pairs slightly inflated, and have thickened upper 
margins; sutures straight to slightly curved, oblique; 
wall coarsely agglutinated, with a fairly smooth surface, 
except for the edges of the test which are rough and 
irregular, perforate; aperture a low broad opening in 
an indentation at the base of the inner margin of the 
ultimate chamber. 
Discussion. — Textularia nipeensis Keijzer, 1945, is 

similar in form but has a more acute periphery and is 
much larger than Textularia sp. A. 

Distribution. — Textularia sp. A is rare in the lower 
Concepcion and Encanto “biozones”. 

Textularia bermudezi Cushman and Todd, 1945 
Plate 1, figure 9 

Textularia flabelliformis Gumbel. Galloway and Morrey, 1929, p. 
35, pl. 5, fig. 8 (not Gumbel, 1870). 

Textularia bermudezi Cushman and Todd, 1945, p. 3, pl. 1, fig. 7; 

Todd and Low, 1976, p. 24, pl. 1, fig. 3. 
Textularia leuzingeri Cushman and Renz. Bermudez, 1949, p. 62, 

pl. 2, figs. 39-40 (not Cushman and Renz, 1941). 

Textularia granosuturata Becker and Dusenbury, 1958, p. 9, pl. 1, 

fig. 6. 

Description. — Test free, biserial, compressed, slight- 
ly rhomboid in transverse section, periphery acute, 
length one-and-one-half times the width; chambers low 
and broad, depressed, nine to ten pairs in the adult, 
increasing gradually in size; sutures distinct and raised, 
strongly curved, each suture composed of coarsely are- 
naceous material; wall smooth, finely agglutinated, 
finely perforate; aperture a transverse slit in a slight 
indentation at the base of the final chamber. 

Discussion. — Textularia leuzingeri Cushman and 
Renz, 1941, differs from 7. bermudezi in its nearly 
straight sutures, rounded aperture and more inflated 
test. 

Distribution. — Textularia bermudezi is found in the 
Neogene of Colombia, Oligo-Miocene of Puerto Rico, 
late Miocene to early Pliocene (Bowden Formation) of 
Jamaica, and middle Pliocene (Mao Formation) of the 
Dominican Republic. This species is rare in the upper 
and lower Concepcion “‘biozones” but is common at 
most localities in Encanto “biozone”. 
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Тех ама calva Lalicker, 1935 

Plate 2, figure 1 

Textularia calva Lalicker, 1935, p. 1, pl. 1, figs. 1-2; Lalicker and 

McCulloch, 1940, р. 120, pl. 13, fig. 6; Parker, 1958, p. 254, pl. 

1, figs. 3-4; Andersen, 1961, p. 21, pl. 1, fig. 3. 

Textularia canaensis Bermudez, 1949, p. 59, pl. 2, figs. 25-27. 

Textularia candeiana d'Orbigny. Bermudez and Seiglie, 1963, p. 

170, pl. 3, fig. 1 (not T. candeiana d'Orbigny, 18392). 

Description. — Test free, biserial, large (1.1 mm in 

length), triangular in side and edge views, ovate in 

transverse section, initial portion slightly compressed; 

eight pairs of chambers in the adult, initial chambers 

low and broad, increasing in size gradually, last three 

pairs inflated, increasing rapidly in size making up 

nearly one-half of the test; sutures indistinct, except in 

early portion, slightly depressed, straight, oblique; wall 

coarsely agglutinated, material poorly sorted, surface 

irregular, except on smooth apertural face; aperture a 

low, broad opening, in a deep indentation at the base 

of the inner margin of the final chamber. 

Discussion.— Textularia candeiana d’Orbigny, 

1839a, is similar to 7. calva but differs in having a 

smooth exterior surface. 

Distribution. — Textularia calva was described from 

the Holocene ofthe Gulf of Mexico. It is recorded from 

the Holocene of the Caribbean, Atlantic and Pacific 

oceans, and the Mediterranean Sea; Pleistocene of the 

Gulf Coast; and in the middle Pliocene (Mao For- 

mation) of the Dominican Republic. This species is 

rare in the lower Concepcion and Encanto “biozones’” 

of the study area. 

Textularia lythostrota (Schwager, 1866) 

Plate 2, figure 2 

Plecanium lythostrota Schwager, 1866, p. 194, pl. 4, figs. 4a-c. 

Textularia milletti Cushman, 1911, p. 13, text-figs. 18-19. 

Textularia lythostrota (Schwager). Lalicker and McCulloch, 1940, 

р. 131, pl. 15, figs. 16a-c; Asano, 1950, p. 5, text-figs. 23, 24; 

LeRoy, 1964, p. 17, pl. 16, fig. 16. 

Description. — Test free, compressed, biserial, some- 

what longer than broad, subrhomboidal in side view, 

subrectangular in transverse section, periphery sub- 

acute; eight pairs of chambers in adult, low and broad, 

upper margin of each thickened so that the surface of 

the test is composed of an alternating series of raised 

ridges and depressions; sutures obscure, straight, 

oblique; wall coarsely agglutinated, with a rough sur- 

face, made up of poorly-sorted silt and clay, perforate; 

aperture a low, narrow opening in a deep indentation 

at the inner margin of the final chamber. 

Discussion. — Textularia lythostrota differs from T. 

calva Lalicker, 1935, in its subrhomboidal outline in 

side view and its greater compression in transverse 

section. 

Distribution. — Textularia lythostrota was described 

from the Pliocene of Car Nicobar. It is found in the 

Holocene of the Atlantic and Pacific, and the Pliocene 

of Okinawa and Japan. This species is rare in the upper 

and lower Concepcion and Encanto “biozones” of the 

study area. 

Textularia mexicana Cushman, 1922 

Plate 2, figure 3 

Textularia mexicana Cushman, 19225, p. 17, pl. 2, fig. 9; Hedberg, 

1937, p. 666, pl. 90, fig. 4; Cushman and Todd, 1945, p. 1, pl. 1, 

fig. 1; Bermudez, 1949, p. 63, pl. 2, figs. 47, 48; Phleger and Parker, 

1951, p. 5, pl. 2, figs. 6, 7; Akers and Dorman, 1964, p. 55, pl. 1, 

fig. 6; LeRoy and Levinson, 1974, p. 5, pl. 1, fig. 8. 

Textularia warrenites Coryell and Rivero, 1940, p. 325, pl. 41, fig. 4. 

Description. — Test free, biserial, compressed, about 

one-and-one-half times as long as broad; rhomboid in 

transverse section, test thickest near the middle, form- 

ing a longitudinal ridge; chambers numerous, approx- 

imately seven pairs of chambers, increasing gradually 

in breadth and height; wall smooth, finely agglutinated, 

sutures distinct, depressed toward outer margin; ap- 

erture a low arch at base of ultimate chamber. 

Discussion. — Textularia mexicana differs from Tex- 

tularia sp. A in its more rhomboid shape in transverse 

section and in the fewer chambers in the adult form. 

Distribution. — Textularia mexicana is recorded from 

the Holocene of the Gulf of Mexico, Caribbean, and 

the Atlantic; Pleistocene of the Gulf of Mexico; Mio- 

cene of Haiti; Oligocene (Carapita Formation) of Ven- 

ezuela; late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica; Miocene to Pliocene (Mao and 

Gurabo formations) of the Dominican Republic. This 

species is rare in the study area and occurs only at 

localities SD-4 and 12 in the Encanto “Ъ10гопе”. 

Textularia sica Lalicker and Bermudez, 1941 

Plate 2, figure 4 

Textularia sica Lalicker and Bermudez, 1941, p. 16, pl. 4, figs. 5- 

6; Andersen, 1961, p. 23, pl. 1, figs. 5a-b; Akers and Dorman, 

1964, p. 55, pl. 1, figs. 8-9. 

Description. — Test free, compressed, biserial, elon- 

gate, rectangular in transverse section, peripheral mar- 

gins flattened; five to eight pairs of chambers, low and 

broad, gradually increasing in height, slightly inflated; 

sutures distinct, depressed, straight, very oblique; wall 

coarsely agglutinated, surface roughened, perforate, 

material poorly sorted; aperture a narrow opening in 

a deep indentation at the inner margin of the final 

chamber. 

Discussion. — Textularia sica differs from Textularia 

lythostrota (Schwager, 1866) in its smaller size, greater 

length-to-width ratio in side view, and its more rect- 

angular shape in transverse section. 
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Distribution. — Textularia sica is recorded from the 

Holocene and Pleistocene of the Gulf of Mexico. It is 
rare at localities SD-29 and PD-66 in the shallow-water 

facies of the upper Concepcion “biozone” in the study 

area. 

Subfamily PSEUDOBOLIVINAE Wiesner, 1931 

Genus SIPHOTEXTULARIA Finlay, 1939 

Siphotextularia affinis (Fornasini, 1883) 

Plate 2, figure 5 

Sagraina affinis Fornasini, 1883, p. 189, pl. 2, figs. 10а-с. 
Karreriella affinis (Fornasini). Cushman, 1937a, p. 134, pl. 16, figs. 

2-3; Colom, 1946а, p. 132, pl. 6, figs. 79-80; Dieci, 1959, p. 20, 
pl. 1, figs. 13a-b. 

Siphotextularia miocenica Cushman and Todd, 1945, p. 4, pl. 1, 
fig. 9. 

Siphotextularia catenata (Cushman). Bermudez, 1949, p. 66, pl. 2, 
figs. 23-24 (not Textularia catenata Cushman, 1911). 

Siphotextularia affinis (Fornasini). Phleger and Parker, 1951, p. 4, 
pl. 1, fig. 22; Andersen, 1961, p. 24, pl. 2, fig. 5; Akers and Dorman, 

1964, p. 54, pl. 1, fig. 13. 
Siphotextularia masudai [2] Asano, 1953a, p. 17, pl. 1, figs. 8a-b. 

Description. — Test free, biserial, slightly twisted on 

axis, one-and-one-half times as long as broad, periph- 

ery broadly rounded; seven to ten pairs of inflated 
chambers in the adult, early chambers low and broad, 

later becoming globular, increasing in size rapidly; su- 

tures depressed, slightly oblique; wall smooth, finely 

agglutinated, fragile, finely perforate; aperture nearly 

terminal, in face of ultimate chamber, an elongate slit 

with a short neck, oriented parallel to compression of 

test. 

Discussion. — Siphotextularia affinis differs from 5. 

curta (Cushman, 1922b) in its thinner wall and in the 

orientation of the aperture, which is parallel, rather 

than perpendicular, to compression of the test. 

Distribution. — Siphotextularia affinis was described 

from the Pliocene of Italy. It is recorded from the 

Holocene of the Gulf of Mexico and Atlantic Ocean; 
Pleistocene of the Gulf Coastal Plain; Miocene of Italy; 

the Miocene of Mallorca; and the late Miocene to early 

Pliocene (Bowden Formation) of Jamaica. This species 

is rare at localities PD-66 and 52 in the upper Con- 

cepcion and Encanto “biozones”. 

Siphotextularia concava (Karrer, 1868) 

Plate 2, figure 6 

Plecanium concavum Karrer, 1868, p. 129, pl. 1, fig. 3. 

Textularia concava (Karrer). Cushman, 1911, p. 22, figs. 38a-b. 

Siphotextularia concava (Karrer). Bermudez, 1949, p. 66, pl. 2, figs. 

72—74; Barker, 1960, p. 86, pl. 42, figs. 13-14; LeRoy and Lev- 

inson, 1974, p. 5, pl. 1, figs. 11-12. 

Description. — Test free, elongate, biserial, rectan- 
gular in transverse section with slightly concave sides, 
one-and-one-half times as long as broad; chambers 
broader than high, five to six pairs, increasing fairly 
rapidly in size; sutures straight, slightly raised in last 
few chambers; wall finely agglutinated, finely perforate; 
aperture a small slit surrounded by a distinct raised 
lip, near basal margin of ultimate chamber, perpen- 
dicular to the compression of test. 
Discussion. — Siphotextularia concava is a distinc- 

tive species in the study area and can be differentiated 
from other species of Siphotextularia by its subrectan- 
gular cross-section and its concave sides. 

Distribution. — This species is recorded from the Ho- 
locene of the Pacific; Pleistocene ofthe Gulf of Mexico; 
Neogene of the Vienna Basin and Romania; and the 
middle Pliocene (Mao Formation) of the Dominican 
Republic. Siphotextularia concava is rare at localities 
PD-35, 46, 52, and 68 in the Encanto “biozone” of 
the study area. 

Siphotextularia curta (Cushman, 1922) 

Plate 3, figure 1 

Textularia flintii Cushman var. curta Cushman, 1922b, p. 14, pl. 

2, figs. 2-3. 
Textularia flintii Cushman. Bermudez, 1949, p. 61, pl. 2, figs. 11— 

12 (not Cushman, 1911). 
Siphotextularia curta (Cushman). Phleger, Parker, and Pierson, 1953, 

p. 26, pl. 5, figs. 5-6; Parker, 1954, p. 491, pl. 2, fig. 15; Schnitker, 

1971, p. 210, pl. 1, figs. 14а-Ъ. 

Description. — Test free, biserial, slightly longer than 
broad, periphery subrounded to rounded; chambers 

inflated, eight pairs of chambers in the adult, increasing 
fairly rapidly in size, earlier chambers low and broad, 
last pair highly inflated and globular; sutures de- 
pressed, oblique; wall agglutinated, smooth, finely per- 
forate; aperture an elongate slit with a distinct neck, 
in the lower face of the ultimate chamber, oriented 
subperpendicular to the compression of test. 

Discussion. — Siphotextularia curta differs from 5. 
Ліпій (Cushman, 1911) in that its periphery is sub- 
rounded instead of quadrate, and it has a much shorter, 
broader test. Siphotextularia curta differs from S. ај- 
finis (Fornasini, 1883) in that its test wall is thicker 
and its aperture is oriented subperpendicular, rather 
than parallel, to the compression of test. 

Distribution. — This species is found in the Holocene 
of the Atlantic and Gulf of Mexico. It is also recorded 
from the middle Pliocene (Mao Formation) of the Do- 
minican Republic. Siphotextularia curta is rare at lo- 
сашу PD-68 in the Encanto “biozone”. 
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Family ATAXOPHRAGMIIDAE Schwager, 1877 

Subfamily GLOBOTEXTULARIINAE 

Cushman, 1927a 

Genus ALVAREZINA Bermudez and Rivero, 1963 

Alvarezina sinuata Akers and Dorman, 1964 

Plate 3, figure 2 

Alvarezina cyclostomata sinuata Akers and Dorman, 1964, p. 21, 

pl 2, figs. 1, 2. 

Karreriella mexicana (Nuttall). Todd and Low, 1976 (part), p. 23, 
pl. 1, fig. 8 (not fig. 7) (not Verneuilina mexicana Nuttall, 1932). 

Description. — Test free, elongate, circular in cross- 

section, early stage trochoid (four to five chambers per 

whorl) then reducing to three chambers in final whorl; 

chambers increasing gradually in size ш the trochoid 

portion, rapidly increasing in size in the triserial por- 

tion and highly inflated; sutures distinct, slightly de- 

pressed in triserial portion; wall smooth, finely agglu- 

tinated, finely perforate; aperture located in a depression 

in face of the ultimate chamber, a sinuate, elongate slit 

bordered by a distinct lip. 

Discussion. — Alvarezina Bermudez and Rivero, 1963 

[type-species A. mexicana (Nuttall, 1932)] was erected 

to include forms that are similar to Karreriella Cush- 

man, 1933a, but which are triserial, rather than bise- 

rial, in the later whorls. 

Akers and Dorman (1964, p. 21) considered Alvare- 

zina mexicana (Nuttall, 1932) as either a synonym or 

subspecies of А. cyclostomata (Galloway and Morrey, 

1929). 

After reviewing the type descriptions and topotypes 

of both species, A. cyclostomata sinuata is elevated to 

a species level herein because of the greater size of the 

test and the sigmoidal development of the aperture. 

Distribution. — Alvarezina sinuata was described 

from the Pleistocene of the Gulf of Mexico. It is also 

recorded from the Oligocene in a well in Puerto Rico. 

This species is rare in the lower Concepcion and En- 

canto ““biozones”. 

Genus EGGERELLA Cushman, 1933a 

Eggerella bradyi (Cushman, 1911) 

Plate 3, figure 3 

Verneuilina bradyi Cushman, 1911, p. 54, text-figs. 87a-b. 

Eggerella bradyi (Cushman). Cushman, 1937а, р. 52, pl. 5, fig. 19; 
Colom, 1946a, p. 61, pl. 4, figs. 120-121; Phleger and Parker, 

1951, p. 6, pl. 3, figs. 1, 2; Barker, 1960, p. 96, pl. 47, figs. 4-7; 

LeRoy, 1964, p. 18, pl. 1, figs. 13-14; LeRoy and Hodgkinson, 

1975, p. 434, pl. 6, fig. 4. 

Description. — Test free, conical, early stage a trocho- 

spiral coil reducing to triserial in the adult; chambers 

inflated, increasing rapidly in size so that the last whorl 

forms more than one-half the test; wall smooth, finely 

agglutinated, finely perforate; sutures distinct, slightly 

depressed; aperture a low, thin slit at the base of the 

ultimate chamber. 

Distribution. — Eggerella bradyi has been recorded 

from the Holocene of the Atlantic and Pacific oceans, 

the Gulf of Mexico and the Mediterranean Sea; Plio- 

cene of Okinawa and Fiji; and Miocene of Mallorca. 

This species is found only in the Encanto “biozone” 

of the study area. 

Genus KARRERIELLA Cushman, 1933d 

Karreriella bradyi (Cushman, 1911) 

Plate 3, figures 4-5 

Gaudryina bradyi Cushman, 1911, p. 67, text-figs. 107a-c. 
Karreriella bradyi (Cushman). Cushman, 1937a, p. 135, pl. 16, figs. 

6-11; Cushman and Todd, 1945, p. 8, pl. 1, fig. 20; Colom, 1946b, 

p. 61, pl. 4, figs. 112-114; Bermudez, 1949, p. 89, pl. 5, figs. 11- 

16; LeRoy, 1964, p. 18, pl. 1, figs. 22, 23; Murray, 1971, p. 47, 

pl. 16, figs. 1–4. 

Description. — Test free, elongate, early chambers in 

trochoid spire, followed by a well-developed twisted 

biserial stage of four to five pairs of chambers, rounded 

in transverse section; chambers inflated, overlapping, 

gradually increasing in size; wall finely agglutinated, 

smooth, finely perforate; sutures distinct in biserial 

portion and depressed, less distinct in trochoid portion; 

aperture areal, an elongate opening with a distinct raised 

lip in terminal face of ultimate chamber, parallel to 

suture. 

Discussion. — Karreriella subcylindrica caribaea 

Acosta, 1940, differs from K. bradyi in possessing a 

more twisted biserial stage comprising four-fifths of 

the test and having more globular chambers. 

Distribution. — Karreriella bradyi has been recorded 

from the Holocene of the Atlantic and Pacific oceans, 

Caribbean and Gulf of Mexico; Neogene of Okinawa, 

Venezuela, and Mallorca; and the late Miocene to early 

Pliocene (Gurabo Formation) of the Dominican Re- 

public. This species is restricted to the Encanto “‘bio- 

zone" occurring at localities PD-58, 68, 72, and 77. 

Karreriella subcylindrica caribaea Acosta, 1940 

Plate 3, figure 6 

Karreriella subcylindrica (Nuttall) var. caribaea Acosta, 1940, p. 3, 

pl. 1, figs. 1-3; Cushman, 1947a, p. 44, pl. 7, figs. 24-26. 

Description. — Test free, elongate, cylindrical, cir- 

cular in transverse section, four times as long as broad, 

early trochoid spire one-fifth the length of test, the 

remainder twisted biserial; chambers in the early tro- 

choid portion indistinct, four to five pairs in the bi- 

serial portion, inflated, twisted about the axis; sutures 

indistinct in trochoid portion, distinct and depressed 

in biserial portion; wall finely agglutinated, smooth, 

finely perforate; aperture terminal, an elongate slit bor- 

dered by a lip 1n face of ultimate chamber. 
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Discussion. — This subspecies differs from Karreriel- 

la subcylindrica (Nuttall, 1928), in having a more elon- 

gate test and greater number of chambers in the biserial 

portion. It differs from K. bradyi (Cushman, 1911) in 

having a more twisted axis and more globular cham- 

bers. 

Distribution. — This subspecies has been recorded 

only from the Holocene ofthe Gulf of Mexico. It occurs 

only at locality PD-70 in the Encanto **biozone". 

Subfamily VERNEUILININAE Cushman, 1911 

Genus GAUDRYINA d'Orbigny, in Sagra, 1839 

Gaudryina atlantica (Bailey, 1851) 

Plate 3, figure 7 

Textularia atlantica Bailey, 1851, p. 12, text-figs. 38—43. 

Gaudryina atlantica (Bailey). Cushman, 1922b, p. 70, pl. 13, figs. 
1-3; Bermudez, 1949, p. 74, pl. 3, figs. 63, 64. 

Gaudryina (Pseudogaudryina) atlantica (Bailey). Cushman, 1937b, 
p. 95, pl. 14, figs. 4, 5; Galloway and Heminway, 1941, p. 325, 

pl. 7, fig. 3; Cushman and Todd, 1945, p. 4, pl. 1, fig. 11; Phleger 

and Parker, 1951, p. 6, pl. 2, figs. 13a-b. 

Description. — Test free, large (1.9 mm in length), 

length twice the width, early stage triserial, short, tri- 
angular in transverse section, later portion biserial, 

generally triangular in transverse section, with three 
longitudinal carinae; chambers indistinct in triserial 

portion, distinct in biserial portion, four to five pairs 

in the adult, slightly inflated; sutures indistinct in tri- 

serial portion, distinct and slightly depressed in biserial 

portion; wall smooth, coarsely agglutinated; aperture 

an elongate opening located in an indentation at the 

base of the ultimate chamber. 

Discussion. — Gaudryina atlantica differs from С. 

Jacksonensis Cushman, 1926a, in its less strongly-de- 

veloped carinae and fewer chambers. 

Distribution. — Gaudryina atlantica was originally 

described from the Holocene of the Atlantic Ocean. It 

1s recorded from the Holocene and Pleistocene of the 

Gulf of Mexico, and the Caribbean; late Miocene to 

early Pliocene (Bowden Formation) of Jamaica; early 

Miocene (Ponce Formation) of Puerto Rico; and the 
middle Pliocene (Mao Formation) of the Dominican 

Republic. It is rare in the lower Concepcion and En- 

canto ““biozones”. 

Subfamily VALVULININAE Berthelin, 1880 

Genus CLAVULINA d'Orbigny, 1826 

Clavulina mexicana Cushman, 1922 

Plate 4, figure 1 

Clavulina humilis Brady var. mexicana Cushman, 1922b, p. 83, pl. 

16, figs. 1-3. 

Pseudoclavulina mexicana (Cushman). Cushman, 19375, p. 117, pl. 

16, figs. 5-11; Cushman and Todd, 1945, p. 5, pl. 1, fig. 14; 

Bermudez, 1949, p. 73, pl. 3, figs. 41-44; Phleger and Parker, 

1951, p. 6, pl. 2, figs. 14—16; Andersen, 1961, p. 27, pl. 2, fig. 12. 

Clavulina yabei [7] Asano, 1936a, p. 612, pl. 30, figs. 2-4. 

Description. — Test free, elongate, length four times 
the width, early portion sharply triangular in section 
with chambers triserially arranged, later uniserial por- 
tion circular in section, uniserial portion two to three 
times the length of triserial portion; chambers indis- 
tinct in triserial portion, distinct in uniserial portion, 
four to five chambers, slightly inflated; sutures indis- 
tinct in triserial portion, distinct, depressed and hor- 
izontal in uniserial portion; wall coarsely agglutinated, 
finely perforate; aperture terminal, rounded to irregular 
in shape, at end of short neck. 

Distribution. — Clavulina mexicana was described 
from Ше Holocene of the Gulf of Mexico. It is recorded 
from the Holocene of the Atlantic and Caribbean, the 

Pleistocene of the Gulf of Mexico, the late Miocene to 

early Pliocene (Bowden Formation) of Jamaica, and 
the late Miocene to early Pliocene (Gurabo Formation) 

of the Dominican Republic. This species is common 

in the Concepcion and Encanto “biozones” at most 
localities. 

Genus MARTINOTTIELLA Cushman, 1933a 

Martinottiella communis (d'Orbigny, 1846) 
Plate 4, figure 2 

Clavulina communis d'Orbigny, 1846, p. 196, pl. 12, figs. 1-2; Klein- 
pell, 1938, p. 193, pl. 3, fig. 4. 

Listerella communis (d'Orbigny). Cushman, 1937a, p. 148, pl. 17, 
figs. 4-9; Colom, 1946а, p. 132, pl. 4, figs. 32, 43. 

Martinottiella communis (d'Orbigny). Asano, 1950, p. 3, figs. 16, 
17; Agip Mineraria, 1957, pl. 5, fig. 6. 

Schenckiella communis (d'Orbigny), LeRoy, 1964, p. 17, pl. 1, fig. 
1% 

Martinottiella occidentalis (Cushman). LeRoy and Levinson, 1974, 
p. 6, pl. 1, fig. 18 (not Clavulina occidentalis Cushman, 1922b). 

Description. — Test free, elongate, circular in trans- 

verse section, length five times the width, early cham- 

bers trochospiral reduced to triserial and later to uni- 
serial, initial portion broadly rounded; chambers 
indistinct in early portion, distinct in the uniserial por- 
tion, seven to eight chambers, increasing gradually in 
size, slightly inflated, early portion broader than the 
first few chambers of uniserial portion; sutures slightly 
depressed in uniserial part, horizontal; wall smooth, 
finely agglutinated, finely perforate; aperture terminal, 
a small round opening at center of ultimate chamber. 

Discussion. — Well-preserved specimens have a short 
neck (Poag, written commun., 1982). 

Distribution. — The type locality for Martinottiella 
communis (d'Orbigny) was not designated. It has been 
recorded from the Holocene of the Atlantic Ocean and 
Mediterranean Sea, Pleistocene of the Gulf of Mexico, 
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Pliocene of Japan and Okinawa, Miocene of Mallorca, 

and Miocene of California. This species is rare in the 

Encanto “biozone” at localities PD-35, 68, and 72. 

Family TEXTULARIELLIDAE 

Grónhagen and Luterbacher, 1966 

Genus TEXTULARIELLA Cushman, 1927a 

Textulariella barrettii (Jones and Parker, 1876) 

Plate 4, figure 3 

Textularia barrettii Jones and Parker, 1876, p. 99, text-figs. 

Textularia pseudotrochus Cushman, 1922b, p. 21, pl. 5, figs. 1-3. 

Textulariella barrettii (Jones and Parker). Cushman, 1937а, p. 66, 

pl. 7, figs. 5-8; Cushman and Todd, 1945, p. 6, pl. 1, fig. 16; 

Bermudez, 1949, p. 80, pl. 4, figs. 19-20; Andersen, 1961, р. 28, 

pl. 3, figs. 4a-b; Akers and Dorman, 1964, p. 56, pl. 1, figs. 26– 

di. 

Description.— Test free, subconical, early stage tro- 

chospiral, later biserial, with labyrinthic interior, cir- 

cular in transverse section; chambers indistinct in the 

early trochospiral portion, later biserial portion with 

five to ten pairs, increasing fairly rapidly in size, cham- 

bers divided by partitions that extend inward from the 

periphery; sutures indistinct, perpendicular to axis of 

growth; wall finely agglutinated, with a smooth exte- 

rior, finely perforate; aperture a low interiomarginal 

arch, at the base of the ultimate chamber. 

Discussion. — The individuals occurring in the study 

area are smaller than those figured in the above ref- 

erences. 

Distribution. — Textulariella barrettii was described 

from the Holocene of Jamaica. It is found in the Ho- 

locene of the Atlantic and the Caribbean, Holocene 

and Pleistocene of the Gulf of Mexico, late Miocene 

to early Pliocene (Bowden Formation) of Jamaica, 

middle Pliocene (Mao Formation) of the Dominican 

Republic, early Miocene (San Lorenzo Formation) of 

Venezuela, and early Miocene (St. Croix Formation) 

of Trinidad. This species is rare in the Encanto “bio- 

zone" at locality SD-4. 

Suborder MILIOLINA Delage and Hérouard, 1896 

Superfamily MILIOLACEA Ehrenberg, 1839 

Family NUBECULARIIDAE Jones, 1875 

Subfamily SPIROLOCULININAE Wiesner, 1920 

Genus SPIROLOCULINA d’Orbigny, 1826 

Spiroloculina alveata Cushman and Todd, 1944 

Plate 4, figure 4 

Spiroloculina depressa d’Orbigny. Cushman and Cahill, 1933, p. 10, 

pl. 2, figs. 7a-b (not d’Orbigny, 1826). 

Spiroloculina alveata Cushman and Todd, 1944, p. 28, pl. 4, figs. 
29-30; Cushman and Stainforth, 1945, p. 20, pl. 2, figs. 15-17; 

Cushman and Todd, 1945, p. 10, pl. 2, fig. 2; Todd and Low, 

1976, p. 24, pl. 1, fig. 16. 

Description. —Test free, elongate to circular in side 

view, biumbilicate, rectangular in transverse section, 

greatest width near midpoint; chambers distinct, 11— 

12 in the adult, quadrangular in section, gradually in- 

creasing in size, the outer carinate margins distinctly 

raised above the surface of the previous chambers pro- 

ducing an excavated or channelled appearance; sutures 

distinct, depressed; wall smooth, porcellaneous; ap- 

erture terminal, slightly produced, an elongate opening 

with a short simple tooth at the inner margin. 

Discussion. — Spiroloculina alveata differs from 5. 

depressa d'Orbigny, 1826, in not possessing depressed 

sutures and in having raised carinate chamber margins. 

Distribution. — This species was described from late 

Miocene to early Pliocene (Bowden Formation) of Ja- 

maica. It is also recorded from the Oligo-Miocene 

(Cipero Formation) of Trinidad, Miocene (Choctaw- 

hatchee Formation) of Florida, and an Oligo-Miocene 

well in Puerto Rico. Spiroloculina alveata is rare in 

the upper and lower Concepcion “biozones” and the 

Encanto “biozone”. 

Spiroloculina? disparilis Terquem, 1878 

Plate 4, figures 5-7 

Spiroloculina disparilis Terquem, 1878, p. 55, pl. 5, figs. 12а-с. 

Description. - Test free, fusiform, small (length 0.5 

mm), concavoconvex in transverse section, elongate, 

two-and-one-half times as long as broad; chambers 

distinct, inflated, quadrate in cross-section, 13 to 14 

in the adult, added two to a whorl on alternate sides 

not in a single plane; chambers increasing rapidly in 

size, expanding outward from the proloculus to form 

a furrow or trough on one side of test; chamber margins 

angular, forming a raised rim on the last few chambers 

on the concave side, convex side smooth; sutures in- 

distinct, obscured by overlapping of successive cham- 

bers; wall smooth, thin, porcellaneous; aperture ter- 

minal, circular, on slight neck. 

Discussion. — Cushman and Todd (1944) place Spi- 

roloculina affixa Terquem, 1878, in synonymy with S. 

disparilis. There is a difference sufficient to support 

separation. Spiroloculina disparilis has more cham- 

bers, is concavoconvex instead of planoconcave, and 

is a thinner-walled form than S. affixa. 

Loeblich and Tappan (1964a, p. C453), state that 

Spiroloculina d'Orbigny, 1826, must have chambers 

added in a single plane. Spiroloculina disparilis Тег- 

quem, 1878, however, has a concavoconvex cross-sec- 

tion as do specimens here assigned to 5.? disparilis 

(Pl. 4, fig. 7). Therefore, S.? disparilis is placed pro- 

visionally herein in the genus Spiroloculina until ad- 

ditional studies can confirm whether Spiroloculina 

should be amended to include those forms that do not 

have chambers in a single plane. 
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Distribution. — Spiroloculina disparilis was de- 
scribed from the late Pliocene of the Isle of Rhodes. 
S.? disparilis is rare in the upper and lower Concep- 
стоп “biozones” at localities PD-40, 45 and 54. 

Subfamily OPHTHALMIDIINAE Wiesner, 1920 

Genus OPHTHALMIDIUM 
Kübler and Zwingli, 1870 

Ophthalmidium species A 

Plate 4, figures 8-10 

Description. - Test free, planispiral, all chambers 
visible, flat, periphery bluntly rounded, fusiform in 
side view, length almost twice the width, widest near 
middle of test; ovate proloculus, followed by a tubular 
chamber in the plane of symmetry narrowing gradually 
toits terminus, the third chamber arising abruptly from 
the preceding one, one-half coil in length, widest at its 
initial end and decreasing in size to the junction of next 
chamber; all subsequent chambers one-half coil in 
length and regularly added to form 12 to 14 chambers 
in the adult; sutures indistinct, chambers separated by 
a flattened plate equal to the width of the chambers; 
wall smooth, porcellaneous; aperture rounded, at end 

of ultimate chamber. 
Discussion. — Ophthalmidium sp. A is similar to 

Ophthalmidium minima Tappan, 1943, from the Ear- 
ly Cretaceous of Oklahoma but differs in the less uni- 
form shape of the chambers. Ophthalmidium acuti- 
margo (Brady, 1884) differs from Ophthalmidium sp. 
A in possessing an acute periphery and fewer chambers. 
Distribution. — Ophthalmidium sp. A is rare in the 

Encanto ““biozone” at localities PD-38 and 70. 

Family MILIOLIDAE Ehrenberg, 1839 

Subfamily QUINQUELOCULININAE 

Cushman, 1917 

Genus PYRGO Defrance, in Blaineville, 1824 

Pyrgo murrhina (Schwager, 1866) 
Plate 5, figure 1 

Biloculina murrhina Schwager, 1866, p. 203, pl. 4, figs. 15а-с. 
Biloculina bradyi Fornasini, 1886, p. 261 (after Brady, 1884, pl. 2, 

figs. 15a-b). 
Pyrgo murrhina (Schwager). Cushman, 19295, pl. 19, figs. 6a—b (after 

Brady, 1884); Phleger and Parker, 1951, p. 7, pl. 3, fig. 11; LeRoy 
and Levinson, 1974, p. 6, pl. 2, fig. 5. 

Pyrgo aff. murrhina (Schwager). LeRoy, 1941c, p. 113, pl. 3, figs. 
29-30. 

Description. — Test free, inflated, subcircular in side 

view, subovate in transverse section with margin ex- 

tended and carinate; chambers biloculine in adult, in- 

flated, penultimate chamber with a weak carina parallel 

to the keel of the ultimate chamber; ornamented by a 

broad keel that extends completely about the periph- 

ery, but possessing a small sinus at posterior end; wall 
smooth, porcellaneous; aperture terminal, near junc- 
tion of last two chambers, with a prominent tubular 
neck and a bifid tooth partially filling the opening. 
Discussion. — Pyrgo depressa (d'Orbigny, 1826) dif- 

fers from P. murrhina in possessing a very narrow 
elongate aperture; the aperture of P. murrhina has a 
prominent tubular neck and a bifid tooth. 

Distribution. — Pyrgo murrhina is recorded from the 
Holocene of the Atlantic, Pacific, Gulf of Mexico, and 
Caribbean; Pleistocene of the Gulf Coast; Pliocene of 
Car Nicobar, Japan, and Italy. It is also found in the 
Tertiary of Haiti, late Miocene to early Pliocene (Bow- 
den Formation) of Jamaica, and the Oligo-Miocene 
(Cipero Formation) of Trinidad. This species is rare 
in the lower Concepcion and Encanto **biozones". 

Pyrgo phlegeri Andersen, 1961 
Plate 5, figure 2 

Pyrgo phlegeri Andersen, 1961, р. 38, pl. 8, figs. la-c, 2а-с. 

Description. — Test free, inflated, subcircular in side 
view, ovate in transverse section, with margin extend- 
ed and carinate; chambers biloculine in adult, inflated, 
penultimate chamber with a weak carina parallel to 
the prominent carina on the ultimate chamber; wall 
smooth, porcellaneous; aperture terminal, a narrow 
crescent-shaped slit, with a simple tooth, near junction 
of last two chambers. 
Discussion. — Pyrgo murrhina (Schwager, 1866) dif- 

fers from P. phlegeri in its more strongly-developed 
keel and a more circular outline in side view. 

Distribution. — Pyrgo phlegeri was described from the 
"mudlumps" of the Mississippi River Delta, which are 
Pleistocene to Holocene in age. It is rare in the Con- 
cepcion and Encanto “biozones”. 

Genus SIGMOILINITA Seiglie, 1965 

Sigmoilinita distorta (Phleger and Parker, 1951) 
Plate 5, figure 3 

Sigmoilina distorta Phleger and Parker, 1951, p. 8, pl. 4, figs. 3—5; 

Parker, 1954, p. 499, pl. 4, figs. 17, 21; Parker, 1958, p. 256, pl. 

1, fig. 25; Andersen, 1961, p. 34, pl. 7, figs. 8a-b; Todd and Low, 

1967, р. 19; 51. 2, fie 18. 

Description. — Test free, small, compressed, length 

twice the breadth; early chambers quinqueloculine, lat- 
er biloculine, added in planes slightly more than 180? 
from one another, forming a sigmoidal curve in trans- 
verse section; chambers distinct, inflated, two in a coil 
making a deep bend toward central part of test pro- 
ducing a twisted appearance in edge view, four to five 
pairs of chambers visible in adult; sutures distinct, 
depressed, wall smooth, calcareous; aperture terminal, 

a circular opening, at the end of a projection of the 
final chamber. 
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Discussion. —Seiglie (1965, p. 72) erected the genus 

Sigmoilinita for species of Sigmoilina in which the 

chambers of the later biloculine stage were visible from 

the exterior; i.e., “the wall of each chamber does not 

cover any of the preceding ones". Sigmoilinita distorta 

can be distinguished from other species of Sigmoilinita 

by its twisted appearance in edge view. The bending 

of the last few chambers is characteristic of S. distorta. 

Distribution. — This species was described from the 

Holocene of the Gulf of Mexico. It is recorded from 

the Holocene of the Atlantic, Gulf of Alaska, and the 

Mediterranean Sea; and the Pleistocene of the Gulf of 

Mexico. Sigmoilinita distorta is rare and restricted to 

the Encanto ““biozone”. 

Sigmoilinita elliptica (Galloway and Wissler, 1927) 

Plate 5, figure 4 

Sigmoilina tenuis (Czjzek). Cushman, 1918а, p. 81, pl. 31, figs. 4а- 

c (not Quinqueloculina tenuis Czjzek, 1848); Cushman, 1930, p. 

22, pl. 2, figs. 8а-с (not Czjzek, 1848). 

Sigmoilina elliptica Galloway and Wissler, 1927, p. 39, pl. 7, figs. 

2a-b. 

Sigmoilina tschokrakensis Gherke forma compressa [?] Gherke, 1938, 

p. 312, pl. 3, figs. 4, 13, 18. 
Sigmoilina miocenica Cushman, 1946, p. 33, pl. 5, figs. 19-22. 

Description.—Test free, moderately compressed, 

ovate in outline, periphery rounded, length one-and- 

one-half to twice the breadth; chambers in early stage 

quinqueloculine, biloculine in later stage added in a 

plane greater than 180° from one another, forming sig- 

moidal curve in transverse section; chambers distinct, 

inflated, tubular, increasing rapidly in size as added, 

scarcely overlapping, four pairs of chambers visible in 

adult; sutures slightly depressed, indistinct; wall 

smooth, calcareous; aperture terminal, round, at end 

of slight projection of ultimate chamber. 

Discussion. — This species differs from Sigmoilinita 

tenuis (Czjzek, 1848) in its more sigmoid chamber 

arrangement, more inflated chambers, less distinct su- 

tures, and less compressed test. 

Distribution. — Sigmoilinita elliptica was described 

from the Pleistocene of the Lomita Marl of southern 

California. This species is rare in the Concepcion and 

Encanto ““biozones”. 

Sigmoilinita tenuis (Czjzek, 1848) 

Plate 5, figure 5 

Quinqueloculina tenuis Czjzek, 1848, p. 149, pl. 13, figs. 31-34. 

Spiroloculina tenuissima Reuss, 1867, p. 71, pl. 1, fig. 11. 

Spiroloculina berchtoldsdorfensis [7] Karrer, 1877, p. 375, pl. 16a, 
fig. 10. 

Sigmoilina tenuis (Czjzek). Cushman and Todd, 1945, p. 10, pl. 2, 
fig. 4; Cushman and Gray, 1946, p. 5, pl. 1, figs. 14-16; Marks, 

1951, p. 39, pl. 5, fig. 7; Phleger and Parker, 1951, p. 8, pl. 4, fig. 

7; Todd and Brónnimann, 1957, p. 29, pl. 4, fig. 3; Parker, 1958, 

p. 257, pl. 1, fig. 24; LeRoy, 1964, p. 20, pl. 16, figs. 32, 33. 

Description. — Test free, compressed, small, ovate in 

outline, periphery rounded, length one-and-one-half 

times the breadth, quinqueloculine in the initial por- 

tion with later biloculine chambers added at slightly 

more than 180? from one another, forming a sigmoidal 

curve in transverse section; chambers distinct, inflated, 

embracing, narrow, elongate, four to five pairs visible 

in the adult; sutures distinct, depressed; wall smooth, 

calcareous; aperture terminal, circular, at end of slight 

projection of final chamber. 

Discussion. —Seiglie (1965, p. 72) selected Sigmoili- 

nita tenuis (Czjzek) as the type species of Sigmoilinita. 

The highly compressed forms with weakly sigmoidal 

chamber arrangement are regarded here as typical of 

S. tenuis. Cushman (1930, p. 22) includes forms that 

are highly sigmoidal and highly inflated. Marks (1951, 

p. 29) is more restrictive in his synonymy, including 

only compressed forms. 

Distribution. — Sigmoilinita tenuis (Czjzek) was de- 

scribed from the Tertiary of Austria. It is also recorded 

from the Holocene of the Gulf of Mexico, the Carib- 

bean, and the Mediterranean; the Pliocene of Califor- 

nia, and Okinawa; the Tertiary of Poland; and the late 

Miocene to early Pliocene (Bowden Formation) of Ja- 

maica. This species 1s rare in the Concepcion and En- 

canto “biozones”. 

Genus SIGMOILOPSIS Finlay, 1947 

Sigmoilopsis schlumbergeri (Silvestri, 1904) 

Plate 5, figure 6 

Sigmoilina schlumbergeri Silvestri, 1904, p. 267, pl. 7, figs. 12-14, 

p. 481, text-fig. 6, p. 482, text-fig. 7; Cushman and Todd, 1945, 

p. 11, pl. 2, fig. 3; Bermudez, 1949, p. 107, pl. 6, figs. 21, 22; 

Asano, 1951, p. 11, text-figs. 75, 76. 

Sigmoilopsis schlumbergeri (Silvestri). Barker, 1960, p. 16, pl. 8, 

figs. 1-4; Andersen, 1961, p. 34, pl. 7, figs. 7a-b; Akers and Dor- 

man, 1964, p. 53, pl. 11, figs. 16-18. 

Description. — Test free, ovate in side view, length 

one-and-one-half times the width, subtriangular in 

transverse section; chambers indistinct, inflated, two 

to a coil added in planes slightly greater than 180? from 

one another, forming a sigmoidal curve seen in trans- 

verse section; sutures indistinct; wall finely aggluti- 

nated over most of the test except for the outer margin 

of the last two chambers, which is smooth; aperture 

terminal, rounded, with a bifid tooth, surrounded by 

an imperforate lip. 

Distribution. — Sigmoilopsis schlumbergeri was de- 

scribed from the Holocene of the Atlantic. It is re- 

corded from the Holocene of the Mediterranean, and 

Gulf of Mexico; Pleistocene of the Gulf of Mexico; 

Pliocene of Japan, Okinawa, and Italy; late Miocene 

to early Pliocene (Bowden Formation) of Jamaica; 

middle Pliocene (Mao Formation) of the Dominican 
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Republic; Oligo-Miocene (Cipero Formation) of Trin- 

idad; middle to late Miocene (Cojimar Formation) of 

Cuba. It is rare in the upper Conception “biozone”, 
common in the lower Concepcion “biozone”, and 

common to abundant in the Encanto “biozone”. 

Suborder ROTALIINA Delage and Hérouard, 1896 

Superfamily NODOSARIACEA Ehrenberg, 1838 

Family NODOSARIIDAE Ehrenberg, 1838 

Subfamily NODOSARIINAE Ehrenberg, 1838 

Genus AMPHICORYNA Schlumberger, 

in Milne-Edwards, 1881 

Amphicoryna sublineata (Brady, 1884) 

Plate 6, figures 10-13 

Nodosaria hispida d'Orbigny var. sublineata Brady, 1884, p. 508, 
pl. 63, figs. 19-22. 

Nodosaria sublineata Brady. Cushman, 1923, p. 88, pl. 17, fig. 1; 
Boltovskoy, 1959, p. 65, pl. 8, fig. 5. 

Lagenonodosaria sublineata (Brady). Agip Mineraria, 1957, pl. 19, 
fig. 9. 

Nodosaria hispida d'Orbigny. Akers and Dorman, 1964, p. 46, pl. 
5, fig. 31 (not N. hispida d'Orbigny, 1846). 

Amphicoryna? sublineata (Brady). LeRoy and Levinson, 1974, p. 
7, pl. 3, fig. 9. 

Description. — Test free, uniserial, elongate, slender, 

circular in cross-section; initial end rounded with a 
short spine; chambers inflated, subspherical, four to 
six arranged in a rectilinear series in the megalospheric 
form, joined by a short thick neck; early chambers 

closely set, later chambers separated by a short neck, 

increasing rapidly in size as added; sutures flush and 
horizontal in megalospheric form, oblique in the mi- 
crospheric form; wall calcareous, hyaline, finely per- 

forate, ornamented by short intermittent costae and 

spines arranged in longitudinal rows, more pronounced 
on the first few chambers, changing to lineations of 
spines on the ultimate chamber; aperture terminal, a 
round opening surrounded by a phialine lip with ra- 

diating projections, at the end of a long neck that is 

ornamented by transverse rings and spines. 

Discussion. — Megalospheric forms are dominant in 

the Mexican samples with only rare microspheric spec- 
imens found (see Pl. 6, fig. 13). Within a population 

of A. sublineata, some forms are smooth with only 

remnants of costae and spines. Since these less ornate 

individuals are common and are identical in shape, 

size and number of chambers, they are considered in 

this study to be phenotypic variations of the more 

ornate types that are shown in Plate 6, figures 10-12. 

Amphicoryna hispida (d'Orbigny, 1846), differs from 

A. sublineata in lacking the short costae and lineations 

of the spines. 

Distribution. — This species was described from the 
Holocene of the north Atlantic Ocean. It has also been 
recorded from the Holocene and Pleistocene of the 
Gulf of Mexico and the Neogene of Italy. Amphicoryna 
sublineata is common in the Concepcion and Encanto 
“biozones”. 

Genus CHRYSALOGONIUM Schubert, 1907 

Chrysalogonium glabrum (Silvestri, 1896) 
Plate 7, figure 2 

Nodosaria subtertenuata Schwager var. glabra Silvestri, 1896, p. 
150, pl. 3, ћрз. 22-23. 

Description. — Test free, uniserial, elongate, circular 

in transverse section, initial end rounded, often with 

a short spine; chambers subspherical in early portion, 
later becoming longer than broad, five in the adult, 

inflated; sutures distinct, nearly flush in early portion, 

strongly depressed in the later portion; wall calcareous, 

hyaline, smooth, finely perforate; aperture terminal, 

cribrate, atend ofa distinct neck, consisting ofa central 

polygonal opening surrounded by five to six subrec- 

tangular openings, outer perimeter bordered by a phia- 

line lip. 

Discussion. —' The neck of C. glabrum appears to 

consist of a bundle of five to six open-ended tubes (see 

РІ. 7, figs. 2c-d). 

Chrysalogonium elongatum Cushman and Jarvis, 

1934, is similar to C. glabrum but lacks the distinct 

neck and phialine lip. 

Distribution. — Chrysalogonium glabrum was de- 

scribed from the early Pliocene of Italy. It is rare in 

the lower Concepcion and Encanto **biozones". 

Chrysalogonium spinastelliferum, new species 

Plate 7, figure 1; Plate 37, figure 1 

Etymology of name. —L. spina = spine, + L. stel- 

lifer — star-bearing (in reference to the starlike termi- 

nation of the spines). 

Description. — Test free, small, uniserial, initial end 

rounded, circular in transverse section; chambers few, 

two to four in the adult, inflated, subspherical, similar 

in size throughout, first two closely set, third and fourth 

chambers separated by a distinct neck; sutures distinct, 

perpendicular to axis of growth; wall calcareous, finely 

perforate, ornamented by small spines; aperture at the 

end of a long neck equal in length to the height of 

ultimate chamber, cribrate with 14 to 15 circular open- 

ings in plate that is elevated above the rim of the neck. 

Diagnosis. — Chrysalogonium with two to four equal- 
sized chambers with very finely hispid ornamentation. 

Discussion. — The spinose ornamentation on this 

species is unusual. The ultimate chamber has single 

spines that terminate in a symmetrical triradiate pro- 
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cess (Pl. 37, figs. 1b, 1c, 1d). The penultimate chamber 

has a more complex arrangement of triradiating spines 

that interlock to form a netlike covering on the cham- 

ber (see PL 37, figs. le, 1f). 

C. spinastelliferum is similar in form to Nodosaria 

aspera Silvestri, 1872, from the Pliocene of Italy. How- 

ever, Silvestri did not describe the details of the ap- 

erture of that form. It appears from Silvestri’s type 

figures that the aperture has the characteristics of the 

genus Amphicoryna Schlumberger, 1881, and proba- 

bly is not referable to Chrysalogonium. As neither the 

type locality nor depository was designated, further 

investigation is unlikely (fide Ellis and Messina, 1940). 

Types.—Holotype: USNM 400649; paratypes: 

USNM 400650. 

Measurements. — Меап for three three-chambered 

forms: length 0.8 mm, width 0.2 mm. 

Type locality. —Госашу PD-35, Potrerillos Dome, 

south side of Mexican Highway #180, 16 km east of 

Acayucan, state of Veracruz, Mexico. 

Other localities. — Rare at most sites in the Encanto 

“biozone” (N.19) in the study area. 

Genus CRIBROLENTICULINA Haman, 1978 

Cribrolenticulina akersi Haman, 1978 

Plate 7, figure 9 

Cribrolenticulina akersi Haman, 1978, no. 2, p. 90, pl. 1, figs. A- 

X, pl. 2, figs. ASS, pl. 3, figs. A-N, pl. 4, figs. A-S. 

Description. — Test free, planispiral, initial portion 

closely coiled and compressed, later portion tending 

to uncoil, distinct keel in early portion with acute pe- 

riphery in later portion, ovate in transverse section; 

chambers distinct, eight to 12 in the adult, increasing 

gradually in size as added, apertural face long and nar- 

row; sutures ornamented, beaded in the early portion, 

becoming less developed on the later portion with some 

elongate projections oriented parallel to the axis of 

coiling; wall calcareous, hyaline, finely perforate, 

smooth except for beaded sutures; aperture terminal, 

cribrate, a network of ten to 30 subcircular openings 

in the center of the apertural plate, bordered by 18 to 

20 elongate openings. 

Discussion. — The complex apertural arrangement of 

openings seen in Plate 7, figure 9d may be formed, as 

suggested by Haman (1978, p. 89), by the dissolution 

of the border between originally circular openings, 

which could coalesce to give а “pseudo-radiate”’ ap- 

pearance to outer edge of the aperture. Specimens of 

C. akersi in the study material have been observed to 

grade from a completely cribrate aperture to an aper- 

ture made up of a few central openings surrounded by 

a series of radiating irregular slits. No individuals found 

in the population had a typical radiate aperture. 

The aperture of Cribrolenticulina Haman, 1978, 

therefore appears to be distinct from other “lenticu- 

line" species in the Mexican samples. Saracenaria tod- 

dae Bermudez, 1949, from the study area, has an ap- 

erture similar to some specimens assigned to 

Cribrolenticulina akersi by Haman (1978). Additional 

studies may show that 5. toddae should be referred to 

Cribrolenticulina. 

Distribution. — Cribrolenticulina akersi was de- 

scribed from the late Pliocene section penetrated by a 

well in the Texas continental shelf. This species is rare 

in the upper Concepcion “biozone” and at locality 

SD-4, in the Encanto “biozone”. 

Genus CRIBROROBULINA Thalmann, 1947 

Cribrorobulina serpens (Seguenza, 1880) 

Plate 9, figures 1-3 

Robulina serpens Seguenza, 1880, p. 143, pl. 13, fig. 25. 

Cristellaria dicampyla Franzenau, 1894, p. 13, pl. 1, figs. 8a-b. 

Cristellaria clericii Fornasini, 1895, p. 1, text-fig. 

Robulus clericii (Fornasini). Coryell and Rivero, 1940, p. 332, pl. 

43, figs. 7a-b. 

Cribrorobulina serpens (Seguenza). Selli, 1941 (emend.), p. 83, pl. 1 

(3), figs. 1–2, 5-10, 12-14, p. 86, text-figs. 1-2; Ruggieri and Pumo, 

1964, p. 887, pl. 67, figs. 1-5. 

Robulus dicampyla (Franzenau). Bermudez, 1949, p. 124, pl. 7, figs. 

23, 24. 

Robulus (Cribrorobulina) serpens (Seguenza). Colom, 1954, p. 232, 

pl. 23, figs. 2-3. 

Robulus serpens (Seguenza) var. clericii (Fornasini). Agip Mineraria, 

1957, pl. 10, fig. 8. 

Cribrorobulina clericii (Fornasini). Dieci, 1959, p. 35, pl. 3, fig. 5. 

Description. — Test free, planispiral, involute, bicon- 

vex, circular in side view, periphery subacute; seven 

to eight chambers in the last whorl, increasing gradu- 

ally in size as added, chambers wedge-shaped, widest 

near the periphery, narrowing rapidly toward the umbo; 

sutures distinct, sinuate, limbate, flush with surface, at 

oblique angle to the periphery, making almost a 90? 

bend toward center of test; wall calcareous, hyaline, 

smooth, finely perforate; aperture terminal, at periph- 

eral angle, consisting of numerous small round open- 

ings with a horizontal slit, in the upper portion of the 

apertural face below the openings, that merges with 

vertical opening to form an inverted “T”, with a dis- 

tinct lip. ; 

Discussion. — Cribrorobulina Thalmann, 1947, ар- 

pears to have a modified radiate aperture. The open- 

ings vary in shape from almost circular to elongate. 

Some individuals possess an arrangement that could 

be considered as a series of diverging elongate openings 

with a solid calcite area in the center. This variation 

is not a radiate aperture as defined by Loeblich and 

Tappan (1964a, p. C63), i.e., an “opening associated 

with numerous diverging slits.” Although the openings 
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are elongate in some individuals, they lack the length 
to be considered slits. The inverted “T” aperture of 
this genus appears to be unique in the Nodosariidae. 

Lenticulina chambersi (Garrett, 1939) may also be 
a Cribrorobulina, but the aperture was not well illus- 
trated in the type figure. Lenticulina chambersi differs 
mainly from C. serpens in possessing raised sutures 
and prominent umbos. 

Distribution. — Cribrorobulina serpens was described 
from the Tortonian of Calabria, Italy. It occurs in the 
early Pliocene of Italy; Miocene of Haiti, Spain, and 
Hungary; the late Miocene to early Pliocene (Gurabo 
Formation) of the Dominican Republic; and late Mio- 
cene to early Pliocene (Bowden Formation) of Jamaica. 
This species is rare in the Concepcion and Encanto 
“biozones”. 

Genus DENTALINA Risso, 1826 

Dentalina communis d’Orbigny, 1826 
Plate 7, figures 3-5 

Nodosaria (Dentalina) communis d’Orbigny, 1826, p. 254, no. 35. 
Nodosaria communis d’Orbigny. Cushman, 1923, p. 75, pl. 12, figs. 

3, 4, 15-17. 
Dentalina communis d’Orbigny. Cushman, 1930, p. 27, pl. 5, fig. 1; 

Cushman and Todd, 1945, p. 20, pl. 3, fig. 13; Colom, 1946a, p. 

143, pl. 9, figs. 142-143; Akers and Dorman, 1964, p. 32, pl. 6, 

fig. 12; LeRoy, 1964, p. 23, pl. 15, fig. 28. 

Enantiodentalina communis d’Orbigny. Braga, 1960, p. 132, pl. 12, 
fig. 17. 

Description. — Test free, uniserial, slightly curved, 
length five to six times the width, circular in transverse 
section, initial end occasionally with spine; seven to 
nine chambers in the adult, increasing gradually in size; 
early chambers subglobular, later chambers inflated, 

becoming longer than broad; sutures oblique, de- 
pressed in later half of test; wall calcareous, hyaline, 
smooth, finely perforate; aperture terminal, radiate, 
eccentric. 

Discussion. — Marks (1951, p. 45) places the follow- 
ing species in synonymy with D. communis: D. fers- 
thiana Czjzek, 1848; D. ornata d'Orbigny, 1846; D. 
botscheri Reuss, 1863. Topotype material of these 
species was unavailable for comparison in the present 

study. 

Distribution. — Dentalina communis was described 
from the Holocene of the Adriatic Sea. It occurs in the 
Holocene worldwide. Fossil occurrences are reported 
from the Pliocene of the Gulf of Mexico; Pliocene of 
Japan, Okinawa, and Italy; Miocene of the Vienna 
Basin; late Miocene to early Pliocene (Bowden For- 
mation) of Jamaica; and Miocene (Choctawhatchee 
Formation) of Florida; Tertiary of Mallorca (Mediter- 
ranean), and Cuba. This species is rare at most local- 
ities in the Concepcion and Encanto “biozones” of the 
study area. 

Genus FRONDICULARIA Defrance, 
in d'Orbigny, 1826 

Frondicularia cojimarensis Palmer, 1940 
Plate 7, figure 8 

Frondicularia sagittula Broeck var. cojimarensis Palmer, 1940, p: 
285, pl. 53, figs. 7-8; Cushman and Renz, 1947, p. 19, pl. 5, figs. 
7-8. 

Frondicularia cojimarensis Palmer. Bermudez, 1949, p. 158, pl. 10, 
figs. 21-22. 

Description. — Test free, large, as high as broad, pal- 

mate, flattened, basal margin flat to slightly concave, 
with short spinose projections, lateral outline gently 
curved; periphery rounded; chambers chevron-shaped, 

increasing in size gradually, numerous, ten to 14 in the 
megalospheric form, with a large prominent prolocu- 
lus; sutures distinct, limbate, flush with surface, a few 
continuing as spinose projections along the basal mar- 
gin; wall calcareous, hyaline, finely perforate, smooth; 

aperture terminal, radiate. 
Discussion. — This species differs from F. sagittula 

Broeck, 1876, in its broader test and nearly horizontal 
basal margin. 

No microspheric individuals of F. cojimarensis were 
found in the Mexican material. 

Distribution. — Frondicularia cojimarensis was de- 
scribed from the middle to late Miocene (Cojimar For- 
mation) of Cuba. It is also found in the early Miocene 
(St. Croix Formation) of Trinidad and the middle Oli- 
gocene to early Miocene (Sombrerito Formation) of 
the Dominican Republic. This species is rare at locality 
PD-64 in the upper Concepcion “biozone” and at lo- 
cality SD-4 in the Encanto “biozone”. 

Genus LAGENA Walker and Jacob, 
in Kanmacher, 1798 

Lagena gracilis Williamson, 1848 
Plate 8, figure 2 

Lagena gracilis Williamson, 1848, p. 13, pl. 1, fig. 5; Cushman, 

1923, p. 22, pl. 4, figs. 3, 4; Asano, 1951, p. 30, fig. 133; Asano, 

1956, p. 39, pl. 5, figs. 18—20; Barker, 1960 (part), p. 119, pl. 58, 
figs. 2, 3, 9, 23 (not figs. 7, 8, 10, 22, 24); Murray, 1971, p. 81, 

pl. 31, figs. 4-6. 

Description. —'Test free, unilocular, elongate-fusi- 
form in outline with a long slender neck at one end 
and a narrow base, which tapers to a point; length 
approximately six times the width; widest near center 
of test; circular in cross-section, sides of test nearly 
parallel over the central portion oftest; wall calcareous, 
hyaline, finely perforate, ornamented with ten to 12 

fine costae that disappear at the base of the neck and 
base of test; aperture terminal, a small round opening 
with a flared lip at end of a long, slender, smooth neck. 

Distribution. — This species has been reported from 

the Holocene of the Atlantic, Pacific and Pliocene of 
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Japan. Lagena gracilis is rare in the study area and 

was found only at locality SD-4 in the Encanto “bio- 

zone". 

Lagena hispidula Cushman, 1913 

Plate 8, figure 3 

Lagena hispidula Cushman, 1913, p. 14, pl. 5, figs. 2, 3; Cushman 

and Gray, 1946, p. 21, pl. 4, fig. 6; Cushman and McCulloch, 

1950, p. 339, pl. 45, figs. 8-10; Asano, 1951, p. 31, fig. 134; Азапо, 

1956, p. 40, pl. 5, figs. 52-56; Todd and Brónnimann, 1957, p. 

ST. DE 5, igs 6, 7. 

Description. — Test free, unilocular, circular in side 

view with a neck equal in length to the diameter of the 

test; wall calcareous, hyaline, finely perforate, orna- 

mented by fine spines covering the entire surface; neck 

smooth, aperture terminal with a flaring lip at the end 

of a long slender neck. 

Discussion. — Lagena hispidula differs from Lagena 

hispida Reuss, 1863, in its smooth rather than spinose 

neck. 

Distribution. — Lagena hispidula has been recorded 

from the Holocene of the Pacific and Caribbean, and 

the Pliocene of Japan. This species is rare in the study 

area. It was found in the Concepcion and Encanto 

“biozones” at localities PD-35 and 40. 

Lagena hoeglundi Todd and Brónnimann, 1957 

Plate 8, figure 4 

Lagena hoeglundi Todd and Brónnimann, 1957, p. 31, pl. 5, fig. 17. 

Description. — Test free, unilocular, nearly spherical, 

slightly flattened at base; long slender neck equal in 

length to height of test; wall calcareous, hyaline, finely 

perforate, ornamented by 15 to 20 striae that cover the 

lower half of the test, basal ends of the striae projecting 

as fine spines in a ring at base; within this ring are 

additional tubercles or spines forming an inner ring; 

neck ornamented with raised annular costae, almost 

quadrate in cross-section at its midpoint and octagonal 

at its terminus; aperture terminal, a small round open- 

ing at the end of the neck. 

Discussion. — Lagena hoeglundi differs from Lagena 

basisenta Cushman and Stainforth, 1945, in possessing 

striae on the lower half of the test and possessing a 

neck that is circular in cross-section. 

Distribution. — Lagena hoeglundi was described from 

Holocene of the Caribbean. Specimens are rare in the 

study material, occurring at localities PD-46, 68, 70, 

and 72 in the Encanto ““biozone”. 

Lagena laevicostata Cushman and Gray, 1946 
Plate 8, figure 5 

Lagena sulcata (Walker and Jacob) var. laevicostata Cushman and 

Gray, 1946, p. 68, pl. 12, figs. 13-14; Cushman and McCulloch, 

1950 (part), p. 361, pl. 48, figs. 8, 9 (not fig. 10). 

Lagena sulcata laevicostata Cushman and Gray. Asano, 1951, p. 

33, fig. 146; Feyling-Hanssen et al., 1971, p. 210, pl. 4, figs. 4—5, 

pl. 16, figs. 7-9. 

Description. —Test free, unilocular, flask-shaped to 

ovate in side view, circular in cross-section; wall cal- 

careous, hyaline, finely perforate, ornamented by 20 

to 40 longitudinal costae, five of which originate near 

a central depression at the base and extend the length 

of the test, continuing up the neck, other costae inter- 

vening in position and varied in length; aperture ter- 

minal, a round opening at the end of the elongated 

neck; neck pentagonal in section, formed by the five 

extended costae. 

Discussion. — The specimens from the study area are 

almost identical to those figured by Feyling-Hanssen 

et al. (1971, pl. 16) from the Pleistocene of Denmark. 

Lagena caepulla Schwager, 1866, differs from L. lae- 

vicostata in possessing a circle of short spines at its 

base. 

Distribution. — Lagena laevicostata was described 

from the Pliocene of California. It has been recorded 

from the Holocene of the Pacific and the Pliocene of 

Japan. This species is rare in the Concepcion and En- 

canto **biozones". 

Lagena laevis (Montagu, 1803) 

Plate 8, figure 6 

Serpula (Lagena) laevis ovalis Walker and Boys, 1784, p. 3, pl. 1, 

fig. 9. 

Vermiculum laeve Montagu, 1803, p. 524 (type figure of Walker and 

Boys, 1784). 

Lagena vulgaris Williamson, 1858, p. 3, pl. 1, figs. 5-5a; Cushman 

and Gray, 1946, p. 18, pl. 3, figs. 28-30. 

Lagena laevis (Montagu). Cushman and McCulloch (part), 1950, p. 

341, pl. 45, figs. 14, 16 (not fig. 15); Asano, 1951, p. 31, figs. 135, 

136; Loeblich and Tappan, 1953, p. 61, pl. 11, figs. 5-8; Asano, 

1956, p. 29, pl. 5, figs. 6, 7; Agip Mineraria, 1957, pl. 18, fig. 1; 

Todd and Low, 1967, p. 24, pl. 3, fig. 17. 

Description. — Test free, unilocular, flask-shaped, 

widest near midpoint of test, circular in cross-section, 

base rounded, upper portion of test tapering gradually 

to an elongate neck that extends about one-half the 

length of the test; wall calcareous, hyaline, finely per- 

forate, smooth with a very small spine at base of test; 

aperture terminal, rounded, at the end ofthe neck, with 

an everted lip. 

Discussion. — Lagena vulgaris Williamson, 1858, is 

an objective synonym of L. laevis (Montagu, 1803). 

Williamson proposed changing the trivial name to vul- 

garis to include variously-ornamented forms in the 

same species (Loeblich and Tappan, 1953, p. 62). 

Distribution. — Lagena laevis has been recorded from 

the Holocene of the Pacific and Atlantic; Pleistocene 

of California; Pliocene of Japan and Italy. This species 

is rare in the Concepcion and Encanto “biozones” of 

the study area. 
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Lagena rudis Reuss, 1863 

Plate 8, figure 7 

Lagena rudis Reuss, 1863, p. 336, pl. 6, fig. 82. 

Description.—Test free, unilocular, ovate in side 
view, circular in transverse section; wall calcareous, 
hyaline, finely perforate, entire test ornamented with 
irregularly-spaced nodes and blunt spines that decrease 
in size toward the apertural end, the area surrounding 
the aperture smooth; aperture terminal, a small round 
opening in center of flattened circular area at top of 

test. 

Discussion. — Lagena rudis Reuss, 1863, is similar 
to Lagena aspera Reuss, 1862, from the Cretaceous of 
the Netherlands, and the two species may be conspe- 
cific. Lagena asperoides Galloway and Morrey, 1929, 
differs from L. rudis in possessing a long tapering neck 
and a phialine lip. 

Distribution. — Lagena rudis was described from the 
Pliocene of Belgium. It is rare at locality SD-4 in the 
Encanto “biozone”. 

Lagena setigera Millett, 1901 
Plate 8, figure 8 

Lagena clavata (d'Orbigny) var. setigera Millett, 1901, p. 491, pl. 
8, figs. 9a-b. 

Lagena perlucida (Montagu) var. Cushman and McCulloch, 1950, 
p. 343, pl. 46, figs. 3, 4 (not Vermiculum perlucidum Montagu, 

1803). 
Lagena setigera Millett. Loeblich and Tappan, 1953, p. 66, pl. 11, 

figs. 23-24. 
Lagena laevis (Montagu) var. Barker, 1960, p. 116, fig. 30 (not 

Vermiculum laeve Montagu, 1803). 

Description.— Test free, unilocular, fusiform, widest 
near midpoint of test, circular in cross-section, base 
tapering, upper portion of test with an elongate neck; 

wall calcareous, hyaline, finely perforate, smooth, ex- 
cept for a circlet of small spines surrounding a small 
depression at base of test; aperture terminal, a small 
round opening surrounded by a thickened lip at end 
of a slender neck. 

Discussion. — Lagena setigera is distinguished by a 
small depression at base of test surrounded by a circle 
of spines. 

Distribution. —'This species was described from the 
Holocene of the Malay Archipelago. It has also been 
recorded from the Holocene of the Arctic Ocean and 
the central Pacific; and the Pleistocene of Denmark. In 

the study area it is rare, occurring only in the Concep- 
cion “biozone”. 

Lagena spirata Bandy, 1949 

Plate 8, figure 9 

Lagena sulcata (Walker and Jacob). Cushman, 1923, p. 57, pl. 11, 

fig. 1. 

Lagena sulcata (Walker and Jacob) var. spirata Bandy, 1949, p. 
57, pl. 7, fig. 18; LeRoy, 1964, p. 25, pl. 13, figs. 32, 38. 

Lagena laevis (Montagu). Barker, 1960, p. 118, pl. 57, fig. 23 (not 
Montagu, 1803). 

Lagena spirata Bandy. Andersen, 1961, p. 78, pl. 16, fig. 15; Poag, 
1966, p. 403, pl. 2, figs. 23-24. 

Description. — Test free, unilocular, subglobular, 
slightly longer than broad, circular in cross-section; 
wall calcareous, hyaline, finely perforate, ornamented 
with approximately 15 to 20 fine longitudinal costae 
extending from the base of the test to the base of the 
neck, 20 or more other costae intervening in position 
and varied in length; several costae extend the length 
of test from the base to the neck where they are spirally 
wound about the neck; aperture terminal, a simple 

circular opening at the end of the neck. 
Discussion. —Specimens of L. spirata from the study 

area differ from the type figure of Bandy (1949). They 
have more finely-developed longitudinal costae with 
additional fine costae intervening in position and vary- 
ing in length. 

Lagena spirata is distinguished by the spiral costae 
continuing the length of the neck. 

Distribution. — This species has been reported from 
the Holocene of the Atlantic and Pacific; the Pleisto- 
cene and Eocene of the Gulf Coast; and the Pliocene 
of Okinawa. This species is rare in the lower Concep- 
cion **biozone" occurring only at locality PD-45. 

Lagena striata basisenta 
Cushman and Stainforth, 1945 

Plate 8, figure 1 

Lagena striata (d'Orbigny) var. basisenta Cushman and Stainforth, 
1945, p. 29, pl. 4, fig. 15. 

Description.—' Test free, unilocular, ovate in side 
view, circular in transverse section; wall calcareous, 

hyaline, finely perforate, ornamented by 40 to 50 fine 
longitudinal costae, 20 or more continue from base of 

neck to an area near the base of the test, other costae 

intervening in position and varied in length; the base 
of test with six or more short spines, neck ornamented 
by a series of annular costae; aperture terminal, a small 
round opening at end of the neck. 
Discussion. — Lagena striata basisenta differs from 

Lagena striata (d’Orbigny, 1839b) in possessing short 
spines at the base of the test and a neck ornamented 
by rings. 

Distribution. — Lagena striata basisenta was de- 
scribed from the Oligo-Miocene (Cipero Formation) 
of Trinidad. It is rare in the study area, occurring at 
locality PD-54 in the lower Concepcion **biozone" and 
at localities PD-35 and 46 in the Encanto “biozone”. 
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Genus LANKESTERINA 

Loeblich and Tappan, 1961 

Lankesterina frondea (Cushman, 1922) 

Plate 7, figures 6-7 

Bolivina frondea Cushman, 1922c, p. 126, pl. 29, fig. 3. 

Polymorphina frondea (Cushman). Cushman and Ozawa, 1930, p. 
118, pl. 30, figs. 11a-b; Cushman and McGlamery, 1942, p. 68, 

pl. 5, figs. 5-7; Cushman and Ellisor, 1945, p. 559, pl. 74, fig. 19. 

Lankesterina frondea (Cushman). Poag, 1966, p. 403, pl. 2, figs. 25- 
26. 

Description. — Test free, small, compressed, broad in 

side view, length slightly greater than width, biserial 

throughout, flattened in transverse section with trun- 

cate margins; chambers compressed, elongate, six to 

nine pairs of chambers in adult, increasing rapidly in 

size; sutures distinct, limbate, slightly raised in later 

portion to form a rim around margin of the ultimate 

and penultimate chambers; wall calcareous, hyaline, 

smooth, very finely perforate; aperture terminal, ra- 

diate. 

Discussion. — Lankesterina frondea is distinguished 

by its bilateral symmetry, biserial chamber arrange- 

ment and truncated margins. Dyofrondicularia Asano, 

1936b, differs from Lankesterina Loeblich and Tap- 

pan, 1961, in possessing an early uniserial stage. 

Distribution. — This species is recorded from the 

Miocene and Oligocene of the Gulf Coastal Plain. It 

occurs in low frequencies at locality SD-4 and PD-35 

in the Encanto “biozone” and may be reworked from 

older strata in the study area. 

Genus NODOSARIA Lamarck, 1812 

Nodosaria catesbyi d'Orbigny, 1839 

Plate 6, figure 1 

Nodosaria (Nodosaria) catesbyi d'Orbigny, 1839a, in Sagra, p. 16, 

pl. 11, figs. 8-10. 

Nodosaria proxima Silvestri, 1872, p. 63, pl. 6, figs. 138-147. 

Nodosaria catesbyi d'Orbigny. Cushman, 1930, p. 28, pl. 5, fig. 4; 

Todd and Brónnimann, 1957, p. 31, pl. 5, fig. 4; Boltovskoy, 1959, 

p. 65, pl. 8, fig. 10; Bermudez and Seiglie, 1963, p. 104, pl. 17, 
fig. 4. 

Lagenonodosaria catesbyi (d'Orbigny). LeCalvez, 1977, p. 47, p. 
48, figs. 1-5. 

Description. — Test free, uniserial, length slightly 
greater than twice the width, circular in transverse sec- 
tion; composed of two to three chambers, initial cham- 
ber subglobular, ultimate chamber pyriform; sutures 
distinct, depressed, horizontal; wall calcareous, hya- 
line, finely perforate, ornamented with nine to ten dis- 
tinct costae that extend from a short spine at the base 
of initial chamber and continue the entire length of the 

test and along the neck; aperture terminal, radiate, with 

a phialine lip at the end of a short neck. 

Discussion. —Sabol (1960) emended the description 

of N. catesbyi to include specimens that have more 

than two chambers. He noted that populations from 

the Yorktown Formation varied in form from two to 

four chambers. This he considered to be an intraspe- 

cific variation. The specimens from the study area have 

two to three chambers. 

Distribution. — Nodosaria catesbyi was described 

from the Holocene of Cuba. It is reported from the 

Holocene of the Atlantic and Caribbean; as N. proxima 

from the Pliocene of Italy; the Miocene (Choc- 

tawhatchee Formation) of Florida and the Pliocene 

(Yorktown Formation) of Virginia. It 1s rare in the 

study area, only occurring at locality SD-4 ш Encanto 

“biozone”. 

Nodosaria glandulinoides Neugeboren, 1852 

Plate 6, figure 2 

Nodosaria glandulinoides Neugeboren, 1852, p. 37, pl. 1, fig. 2. 

Nodosaria sp. (2). Cushman and Jarvis, 1930, p. 361, pl. 33, fig. 2. 

Dentalina cf. consobrina d'Orbigny. Cushman and Todd, 1945 (part), 

р. 21, pl. 3, fig. 17 (not fig. 18). 

Description. — Test free, large, uniserial, elongate, 

length four times the width, circular in transverse sec- 

tion, initial end broadly rounded; chambers highly in- 

flated, almost spherical, three to four arranged in a 

rectilinear series, overlapping with a slight constriction 

between chambers; ultimate chamber slightly tapering 

to the apertural end; sutures indistinct, because of em- 

bracing nature of chambers; wall calcareous, hyaline, 

smooth, finely perforate; aperture terminal, radiate, 

with a broad platelike process raised above the ultimate 

chamber by eight solid bars evenly spaced around the 

plate, with openings in between. 

Discussion. — Nodosaria glandulinoides is distin- 

guished by the smooth, strongly-overlapping chambers 

and the protruding radiate aperture with a distinct 

platelike process (Pl. 6, figs. 2c-d). 

Nodosaria soluta Bornemann, 1855, from the Ter- 

tiary of Germany, differs from N. glandulinoides in its 

acuminate initial chamber, greater constriction be- 

tween chambers and absence ofa platelike process over 

the aperture. 

Distribution. — Nodosaria glandulinoides was de- 

scribed from the Tertiary of Romania. It is also re- 

corded from the late Miocene to early Pliocene (Bow- 

den Formation) of Jamaica. This species is rare in the 

study area, restricted to the Encanto ““biozone” at lo- 

calities SD-4, PD-35, 46, 52, and 72. 
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Nodosaria longiscata d'Orbigny, 1846 
Plate 6, figure 3 

Nodosaria longiscata d'Orbigny, 1846, p. 32, pl. 1, figs. 10-12; 
Franklin, 1944, p. 311, pl. 46, figs. 1, 2; Cushman and Todd, 1945, 
D. 25, pl. 4, figs. 8-10; Cushman and Stainforth, 1945, p. 24, pl. 

3, figs. 19—21; Colom, 19465, p. 65, pl. 8, figs. 189-190; Bermudez, 

1949, p. 145, pl. 9, fig. 57; Becker and Dusenbury, 1958, p. 18, 

pl. 3, fig. 6; LeRoy, 1964, p. 24, pl. 15, fig. 23. 

Nodosaria arundinea Schwager, 1866, p. 211, pl. 5, figs. 43-45. 

Nodosaria calamus Silvestri, 1872, p. 87, pl. 10, figs. 243-251. 

Description. — Test free, uniserial, slender, fragile; 
chambers cylindrical, length approximately seven times 
the width, inflated; sutures distinct, horizontal, slightly 
depressed; wall smooth, calcareous, finely perforate; 
aperture terminal, radiate. 

Discussion. — All specimens from the study area were 
fragmentary. Those specimens that have a proloculus 

exhibit the bulbous primary chamber as figured by 
Bermudez (1949). Franklin (1944) reported that the 
aperture of N. longiscata is radiate; however, no spec- 

imens with intact apertures were encountered in the 
present study. 

Nodosaria arundinea Schwager, 1866, and N. cal- 

amus Silvestri, 1872, have been placed in synonymy 
by Marks (1951) and Cushman and Todd (1945), and 
their example has been followed herein. There are four 
species of Nodosaria, named and figured by Neuge- 
boren (1852) from the Tertiary of Romania, that look 
similar to N. longiscata and may be junior synonyms. 
Distribution. — Nodosaria longiscata was described 

from the Tertiary of the Vienna Basin. It is reported 
from the Tertiary of Italy; Burdigalian of Mallorca; 
Oligo-Miocene (Meson and Alazan formations) of 
Mexico; Oligocene (Carapita Formation) of Venezuela; 
and Neogene (Shimajiri Formation) of Okinawa. It is 
rare at most localities in the lower Concepcion and 
Encanto “biozones”’. 

Nodosaria pyrula d'Orbigny, 1826 
Plate 6, figure 4 

Nodosaria pyrula d'Orbigny, 1826, p. 253 [not figured; see Parker, 
Jones, and Brady, 1871, fig. 37]; Cushman, 1923, p. 69, pl. 16, 
figs. 1-4; Cushman and Todd, 1945, p. 28, pl. 4, figs. 17, 18; 
Asano, 1956, p. 20, pl. 4, figs. 40-42; Becker and Dusenbury, 
1958, p. 19, pl. 3, fig. 4; Akers and Dorman, 1964, p. 46, pl. 6, 
fig. 19; Bermudez, 1949, p. 147, pl. 9, fig. 55. 

Description. — Test free, uniserial, elongate, circular 
in transverse section; chambers numerous, in a straight 
or slightly-curved series, spherical to pear-shaped, 
nearly all the same size, separated by long, narrow 
tubular necks; sutures indistinct; wall smooth, calcar- 

eous, hyaline, finely perforate; aperture terminal, ra- 
diate, composed of six to seven bars connected at the 
apex, with openings in between. 

Discussion. — All specimens collected from the study 
area were broken. The illustrated specimen (Pl. 6, fig. 
4a) shows the detail of the aperture and the distinctive 
radiate configuration. 

Nodosaria guttifera (d’Orbigny, 1846) is similar to 
N. pyrula and may be a junior synonym. 

Distribution. — Nodosaria pyrula was described from 
the Tertiary of Italy. It has been recorded from the 
Holocene of the Atlantic, Pacific and Caribbean; Ho- 
locene and Pleistocene of the Gulf of Mexico; Pliocene 
of Japan; Tertiary of Colombia; late Miocene to early 
Pliocene (Bowden Formation) of Jamaica; late Mio- 
cene to early Pliocene (Gurabo Formation) of the Do- 
minican Republic; Oligo-Miocene (Cipero Formation) 
of Trinidad; and middle to late Miocene (Cojimar For- 
mation) of Cuba. This species is rare in the Concepcion 
and Encanto “biozones”’. 

Nodosaria cf. N. subtertenuata Schwager, 1866 
Plate 6, figure 5 

Nodosaria subtertenuata Schwager, 1866, pt. 2, p. 235, pl. 6, fig. 74. 

Description. — Test free, uniserial, elongate, slender, 
circular in cross-section; chambers distinct, inflated, 
six to seven in the adult, arranged in a rectilinear series, 
initial chamber spherical, larger than the succeeding 
chamber, the remainder of the chambers increasing 
rapidly in size, the ultimate chamber spherical and 
almost twice the diameter of the penultimate chamber, 
all chambers slightly embracing; sutures indistinct, 
horizontal, wall calcareous, hyaline, finely perforate, 
ornamented by small downward-projecting spines on 
the early chambers and proloculus, projecting outward 
from the ultimate chamber, randomly arranged; ap- 
erture terminal, an irregular folded opening with in- 
ward projections, at the end of a long fragile spinose 
neck that is equal in length to the diameter of the 
ultimate chamber. 

Discussion. — The Mexican specimens closely resem- 
ble Nodosaria subtertenuata described by Schwager 
from the Pliocene of Car Nicobar. 
A form from the Bowden Formation of Jamaica as- 

signed to Nodosaria papillosa Silvestri, 1872, by Cush- 
man and Todd (1945, pl. 4, fig. 5) is similar to the 
Mexican specimens but unlike the type figure of N. 
papillosa. 

An illustration in Agip Mineraria (1957, pl. 25, fig. 
3), identified as Orthomorphina stainforthi Perconig, 
1955, is almost identical to specimens from the present 
study. 

Distribution. — Nodosaria cf. N. subtertenuata is rare 
at localities PD-58, 68, and 72 in the Encanto “Ыо- 
zone". 
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Nodosaria tosta Schwager, 1866 

Plate 6, figures 6–7 

Nodosaria tosta Schwager, 1866, p. 219, pl. 5, fig. 42; Cushman, 

Stewart, and Stewart, 1930, p. 55, pl. 3, fig. 1; LeRoy, 1941a, p. 

27, ple Ste 91: LeRoy, 1964, ре 23, BE Во fig. Е 
Nodosaria gemina Silvestri, 1872 (part), p. 67, pl. 7, figs. 165-166, 

168-169 (not figs. 159-164, 167, 170-172, 172а-е). 

Nodosaria sinalata Finlay, 1940, pt. 1, p. 452, pl. 63, fig. 49. 

Nodosaria? sp. Bermudez, 1949, p. 149, pl. 9, fig. 66. 

Description. — Test free, uniserial, pentagonal in 

cross-section, elongate and thin, increasing in width as 

later chambers are added; proloculus subglobular with 

a constriction above; later chambers gradually increas- 

ing in size with the length four times the width; sutures 

distinct, horizontal; wall calcareous, hyaline, finely 

perforate, with five to eight twisted platelike longitu- 

dinal costae, apertural end broken. 

Discussion. — Nodosaria tosta is a distinctive species 

with the characteristic twisted costae and pentagonal 

cross-section. Because the test is quite fragile, a spec- 

imen with an intact final chamber was not found in 

the study material. 

Silvestri (1872) grouped two distinct species under 

the name Nodosaria gemina. The non-flattened form 

appears identical to the type figure of N. tosta Schwa- 

ger, 1866. 

Distribution. — Nodosaria tosta was described from 

the Pliocene of Car Nicobar. This species 1s recorded 

from the late Tertiary of east Borneo, Dominican Re- 

public, upper Bavaria and Humboldt County, Cali- 

fornia; the Neogene (Shimajiri Formation) of Okina- 

wa; аз N. gemina from the Tertiary of Italy; and as N. 

sinalata from early Pliocene of New Zealand. 

Nodosaria tosta is rare in the study area, restricted 

to the Encanto “biozone” at localities PD-35, 58, 68, 

and 72. 

Nodosaria vertebralis (Batsch, 1791) 

Plate 6, figures 8-9 

Nautilus (Orthoceras) vertebralis Batsch, 1791, pl. 2, fig. 6. 

Nodosaria vertebralis (Batsch). Cushman, 1923, p. 86, pl. 14, fig. 6; 

Hedberg, 1937, p. 671, pl. 91, fig. 2; Bermudez, 1949, p. 149, pl. 

9, fig. 54; Renz, 1948 (part), p. 147, pl. 5, figs. 10, 11 (not figs. 8, 

9). 
Dentalina vertebralis (Batsch). Cushman and Todd, 1945, p. 21, pl. 

3, fig. 20; Becker and Dusenbury, 1958, p. 18, pl. 2, fig. 12. 

Description.— Test free, uniserial, length eight times 

the width, slightly curved, ovate in cross-section; pro- 

loculus inflated, larger than the next chamber with a 

constriction at the junction of the two; chambers dis- 

tinct, eight to nine in the adult, inflated on the later 

one-third of test; sutures distinct, broad, slightly de- 

pressed near the apertural end, perpendicular to axis 

of growth; wall calcareous, hyaline, finely perforate, 

ornamented by six to nine broad longitudinal costae 

that continue to the apertural end, initial chamber with 

a short blunt spine; aperture eccentric, slightly pro- 

duced, radiate with six prominent slits. 

Discussion. — Nodosaria vertebralis albatrossi Cush- 

man, 1923, differs from N. vertebralis in possessing 15 

to 18 costae instead of six to nine. 

Cushman and Todd (1945, p. 22) include Nodosaria 

acuta (d'Orbigny, 1846) from the Tertiary of the Vi- 

enna Basin in their synonymy of N. vertebralis. 

Distribution. — Nodosaria vertebralis was described 

from the Holocene of the Adriatic Sea. It is also re- 

corded from the Holocene of the Gulf of Mexico and 

Atlantic; Tertiary of Colombia; Oligo-Miocene (Ca- 

rapita and San Lorenzo formations) of Venezuela, late 

Miocene to early Pliocene (Bowden Formation) of Ja- 

maica, the late Oligocene (Trinchera Formation) of 

Dominican Republic, and middle to late Miocene (Co- 

jimar Formation) of Cuba. It is rare in the lower Con- 

cepcion and Encanto “biozones”. 

Genus PSEUDONODOSARIA Boomgaart, 1949 

Pseudonodosaria comatula (Cushman, 1923) 

Plate 7, figure 10 

Nodosaria comatula Cushman, 1923, p. 83, pl. 14, fig. 5. 
Pseudoglandulina comatula (Cushman). Hedberg, 1937, p. 673, pl. 

91, figs. 9-10; Cushman and Todd, 1945, p. 29, pl. 4, fig. 25; 

Bermudez, 1949, p. 161, pl. 10, fig. 41; Phleger and Parker, 1951, 

p. 10, pl. 5, figs. 7-9; Todd and Low, 1976, p. 24, pl. 3, fig. 18. 

Pseudonodosaria comatula (Cushman). Becker and Dusenbury, 1958, 

p. 134, pl. 64, figs. 1—5. 
Rectoglandulina comatula (Cushman). Barker, 1960, p. 134, pl. 64, 

figs. 1-5. 

Description. — Test free, elongate, uniserial, rectilin- 

ear, length twice the width, periphery slightly lobate, 

circular in transverse section; chambers inflated, 

strongly embracing, three to five chambers in the adult; 

sutures distinct, somewhat depressed, horizontal; wall 

calcareous, hyaline, finely perforate, ornamented with 

30 to 40 longitudinal costae, continuous from one 

chamber to another, the initial end with small central 

spine, the final one-third of the ultimate chamber 1s 

smooth; aperture terminal, radiate. 

Discussion. — Pseudonodosaria tenuistriata (Bermu- 

dez, 1949) differs from P. comatula in possessing a 

non-lobate outline in side view, more numerous fine 

costae, and larger last chamber comprising about three- 

fourths of the test. 

Distribution. — Pseudonodosaria comatula was de- 

scribed from the Holocene of the Gulf of Mexico. It 

is recorded from the Holocene of the Caribbean and 

the Atlantic, Pleistocene of the Gulf of Mexico, the 

early Miocene (San Lorenzo Formation) and Oligocene 

(Carapita Formation) of Venezuela, the Tertiary of Co- 

lombia and Puerto Rico, the late Miocene to early 
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Pliocene (Bowden Formation) of Jamaica, and middle 
Pliocene (Mao Formation) of the Dominican Republic. 
It is rare in the Encanto “biozone” occurring at local- 
ities PD-35, 46, 52, and 56. 

Subfamily PLECTOFRONDICULARIINAE 
Cushman, 1927a 

Genus AMPHIMORPHINA Neugeboren, 1850 

Amphimorphina stainforthi 

(Cushman and Renz, 1941) 

Plate 9, figures 4—5 

Nodosaria stainforthi Cushman and Renz, 1941, p. 15, pl. 3, fig. 4; 
Cushman and Stainforth, 1945, p. 25, pl. 3, fig. 25; Cushman and 
Ellisor, 1945, p. 556, pl. 74, fig. 5; Cushman and Renz, 1947, p. 

16, pl. 4, fig. 20; Renz, 1948, р. 147, pl. 4, figs. 31a-b; Bermudez, 

1949, p. 148, pl. 9, fig. 50; Becker and Dusenbury, 1958, p. 19, 

тој а 15, 

Description. — Test free, elongate, initial end acute, 
length seven to eight times the width, circular to hex- 
agonal in transverse section; chambers numerous, 11 
to 18 in the adult, slightly longer than broad, increasing 
rapidly in size as added, inflated in latter half of test, 
sutures distinct, horizontal, slightly limbate, depressed 

in latter half of test; wall calcareous, hyaline, finely 
perforate, ornamented by six to seven thin, platelike 

longitudinal costae that extend the entire length of test; 
aperture terminal, at center of thickened polygonal rim, 
a series of openings between the ten to 14 ribs pro- 
jecting inward from the rim to center of aperture. 

Discussion. — The aperture is not a simple radiate 
one. High magnification shows that the ribs alternate 
in size, the longer and thicker ones aligned approxi- 
mately with the longitudinal costae, and the shorter 
ribs positioned between (see Pl. 9, fig. 4c). In dissected 
individuals (Pl. 9, fig. 5), the aperture of the penulti- 
mate chamber exhibits a convergence of the ribs to 
form a cribrate aperture indicative of the genus Am- 
phimorphina. 

Distribution. — Amphimorphina stainforthi (Cush- 
man and Renz) was described from the Miocene (Po- 
zon Formation) of Venezuela. It has been recorded 
from the Oligo-Miocene (Cipero Formation) and early 
Miocene (St. Croix Formation) of Trinidad, Oligo- 
Miocene (Sombrerito and Trinchera formations) of the 

Dominican Republic, and the Goajira Peninsula of 

Colombia. 

This species appears to be restricted to the Caribbean 

and Gulf of Mexico areas. It is found in low frequencies 

at most localities in the Encanto “biozone”. 

Genus PLECTOFRONDICULARIA Liebus, 1902 

Plectofrondicularia advena (Cushman, 1923) 
Plate 9, figures 8-9 

Frondicularia inaequalis Costa. Cushman, 1921, p. 216, pl. 40, figs. 
5-6 (not Costa, 1855). 

Frondicularia advena Cushman, 1923, p. 141, pl. 20, figs. 1-2; Gal- 
loway and Wissler, 1927, p. 47, pl. 8, figs. 7-8; Cushman, Stewart, 
and Stewart, 1930, p. 57, pl. 3, fig. 5; Cushman and Gray, 1946, 
Del); pled. Но. 16. 

Parafrondicularia advena (Cushman). Barker, 1960, p. 138, pl. 66, 
figs. 8-12. 

Description. — Test free, elongate, compressed, with 
keel, triangular in side view, widest at the distal end, 
apical angle about 10 to 35°; microspheric form biserial 
in early stage, adult uniserial; megalospheric form uni- 
serial throughout with subspherical proloculus; cham- 
bers distinct, nine to 14 in the adult, increasing grad- 
ually in size, chevron-shaped; sutures distinct, slightly 
depressed, not limbate, moderately curved; wall cal- 

careous, hyaline, smooth, very finely perforated, meg- 
alospheric form ornamented with short median costa 
on the first four chambers; aperture radiate at end of 
the last-formed chamber. 

Discussion. — The Mexican specimens differ from the 
typical forms described by Cushman from the Atlantic 
Holocene, in possessing a very short median costa on 
the first few chambers of the megalospheric form. 

Plectofrondicularia goharai Kuwano, 1950, from the 
Pliocene of Japan is similar to P. advena but has two 
to three short costae at the initial end. 

Plectofrondicularia vaughani Cushman, 1927b, dif- 
fers from P. advena in the much greater width-to-height 
ratio, that causes the species to appear broadly elliptical 
in side view. 

Distribution. — Plectofrondicularia advena is record- 
ed from the Holocene ofthe Atlantic and Pacific; Pleis- 
tocene, Pliocene, and Miocene of California. This 
species occurs at most localities of the Concepcion and 
Encanto “biozones”. 

Plectofrondicularia floridana Cushman, 1930 

Plate 9, figures 6-7 

Plectofrondicularia floridana Cushman, 1930, p. 41, pl. 8, fig. 1; 
Cushman and Cahill, 1933, p. 22, pl. 7, fig. 11; Renz, 1948, p. 

152, pl. 6, fig. 19; Bermudez, 1949, p. 175, pl. 11, fig. 42; Red- 
mond, 1953, p. 719, pl. 75, figs. la-b; Becker and Dusenbury, 
1958, p. 31, pl. 3, fig. 8; Akers and Dorman, 1964, p. 48, pl. 7; 
figs. 23, 24. 

Plectofrondicularia japonica Asano, 1953b, p. 54; p. 53, text-figs. 9— 
10. 

Description. — Test free, elongate, length about four 
times the width, strongly compressed, biserial in early 
stage, adult uniserial, initial end rounded; periphery 
keeled, with three platelike carinae, one in the middle, 
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in the plane of compression, the other two perpendic- 

ular to the middle one; chambers distinct, two to three 

pairs in early biserial portion, chambers in uniserial 

portion wider than high, increasing in size gradually 

toward the apertural end; sutures limbate, each half 

extending downward then becoming almost perpen- 

dicular to outer margin of test; wall calcareous, finely 

perforate, smooth except for a median costa that is 

restricted to the biserial portion of test; aperture ter- 

minal, radiate, with 11 to 13 ribs projecting into the 

aperture. 

Discussion. — Plectofrondicularia californica Cush- 

man and Stewart, 1926, differs from P. floridana in its 

narrower and more oblique sutures. 

Distribution. — Plectofrondicularia floridana was de- 

scribed from the Miocene (Choctawhatchee Forma- 

tion) of Florida. It is recorded from the Pleistocene 

and Miocene of the Gulf Coast; Tertiary of Colombia; 

early Miocene (San Lorenzo Formation) of Venezuela; 

late Oligocene (Trinchera Formation) of the Domini- 

can Republic; it is reported as P. japonica from the 

Miocene of Japan. Plectofrondicularia floridana occurs 

at most localities in the Concepcion and Encanto “bio- 

zones". 

Subfamily LINGULININAE 

Loeblich and Tappan, 1961 

Genus LINGULINA d'Orbigny, 1826 

Lingulina ponceana Galloway and Heminway, 1941 

Plate 9, figure 10 

Lingulina ponceana Galloway and Heminway, 1941, p. 352, pl. 11, 

figs. 11a-b. 

Description. — Test free, uniserial throughout, mod- 

erately compressed, ovate in side view, not lobulate, 

greatest width near middle of test, slightly longer than 

broad, lenticular in transverse section; periphery acute 

with a distinct keel; chambers few, three to four in the 

adult, increasing in size rapidly as added, strongly over- 

lapping; sutures indistinct, flush with surface, slightly 

curved; wall calcareous, hyaline, smooth, finely per- 

forate; aperture terminal, an elongate slit, extending 

one-half the width of the test, parallel to the plane of 

compression, slightly produced. 

Discussion. — All the specimens of this species re- 

covered from the study area were broken. The speci- 

men figured in Plate 9, figure 10 lacks the final cham- 

ber. 

Lingulina fugeshiensis Asano, 1953a, is similar to 

L. ponceana but has a much larger test. 

Distribution. — Lingulina ponceana was described 

from the early Miocene (Ponce Formation) of Puerto 

Rico. This species is rare and occurs only at locality 

SD-4 in the Encanto “‘biozone’’, and may Бе reworked 

from older strata. 

Genus LINGULINOPSIS Reuss, 1860a 

Lingulinopsis cf. L. cubensis 

(Cushman and Bermudez, 1937) 

Plate 9, figure 11 

Lingulina cubensis Cushman and Bermudez, 1937, p. 11, pl. 1, fig. 

38. 

Description. — Test free, fairly large, early portion 

coiled, later uncoiling, becoming uniserial, moderately 

compressed, lenticular in transverse section, periphery 

keeled, asymmetrical in side view; chambers distinct, 

slightly inflated, five to seven in the adult, four in the 

initial coil, one to three in the uniserial portion, over- 

lapping, increasing rapidly in size as added, the ulti- 

mate chamber making up almost one-half of the test; 

sutures indistinct in the coiled portion, later becoming 

distinct and slightly depressed, curved; wall calcareous, 

hyaline, smooth, finely perforate; aperture terminal, an 

elongate slit, slightly off center, parallel to the plane of 

compression, with a raised margin. 

Discussion. — Lingulinopsis cubensis (Cushman and 

Bermudez, 1937) differs from the Mexican specimens 

in its circular outline and smaller size. Cushman and 

Bermudez (1937) state in the type description that L. 

cubensis has a radiate aperture, but they compare their 

species to Lingulina mexicana Cole, 1927, which has 

a distinct elongate aperture characteristic of the 

subfamily Lingulininae of Loeblich and Tappan. The 

type description of Cushman and Bermudez is evi- 

dently in error. 

Distribution. — Lingulinopsis cubensis was described 

from the Eocene of Cuba. In the study area, Linguli- 

nopsis cf. L. cubensis is rare at locality SD-4 in the 

Encanto “biozone”, and may be reworked from older 

strata. 

Family VAGINULINIDAE Reuss, 1860b 

Subfamily LENTICULININAE 

Chapman, Parr, and Collins, 1934 

Genus LENTICULINA Lamarck, 1804 

Lenticulina atlantica (Barker, 1960) 

Plate 10, figures 1-2 

Cristellaria lucida Cushman, 1923, p. 111, pl. 30, fig. 2. 

Robulus melvilli Cushman and Renz. Cushman and Todd, 1945, p. 

16, pl. 2, fig. 12 (not Cushman and Renz, 1941). 

Robulus lucidus (Cushman). Bermudez, 1949, p. 128, pl. 7, figs. 31— 

32; Азапо, 1951, p. 5, text-figs. 21-22; Asano, 1956 (part), p. 48, 

pl. 1, figs. 16a—b (not figs. 15a-b; 17, 18). 

Robulus atlanticus Barker, 1960 (nom. nov.), p. 144, pl. 69, figs. 10— 

12, 

Lenticulina atlantica (Barker). Akers and Dorman, 1964, p. 40, pl. 

4, figs. 13, 14. 
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Description. — Test free, planispiral, involute, bicon- 

vex in ventral view, circular in side view, periphery 

keeled; seven to eight chambers in the last whorl, in- 

creasing gradually in size as added, central portion of 

test transparent, revealing the earlier coils; sutures 

slightly depressed, slightly curved, extending to edge 

of transparent area in umbilicus; wall calcareous, hya- 

line, smooth, finely perforate; aperture radiate, at pe- 

ripheral angle, with a vertical robuline slit extending 

downward in the apertural face with a finlike projection 

on either side. 

Discussion. — Lenticulina lucida (Cushman, 1923) is 

a secondary homonym of Lenticulina lucida (Seguen- 

za, 1880). Barker (1960, p. 144) proposed Robulus at- 

lanticus as a new name for L. lucida (Cushman). The 

specimens figured by Brady and assigned to L. /ucida 

by Cushman differ from Cushman's type figure in not 

possessing a well-developed keel although the speci- 

mens do exhibit the transparent area revealing the ear- 

lier coils. 

Lenticulina lowmani (Andersen, 1961) is similar to 

L. atlantica but lacks the transparent umbilical area. 

Distribution. —This species was described from the 

Holocene of the Atlantic. It is also recorded from the 

Holocene of the Pacific, the Pleistocene of the Gulf 

Coast, Pliocene of Japan; late Miocene to early Plio- 

cene (Gurabo Formation) of the Dominican Republic, 

and the late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica. Lenticulina atlantica is rare in the 

Concepcion and Encanto ““biozones”. 

Lenticulina bowdenensis (Cushman, 1919) 

Plate 10, figure 3 

Cristellaria bowdenensis Cushman, 1919, p. 37, pl. 8, fig. 2. 

Cristellaria antillea Cushman, 1923, p. 116, pl. 31, fig. 1, pl. 32, fig. 
1, pl. 33, fig. 1; pl. 34, fig. 1. 

Robulus bowdenensis (Cushman). Bermudez, 1949, p. 121, pl. 7, 

figs. 7-8; Andersen, 1961, p. 47, pl. 12, figs. 4a-b. 

Lenticulina bowdenensis (Cushman). Akers and Dorman, 1964, p. 

40, pl. 4, figs. 22-26. 

Description. — Test free, large, planispiral, involute, 

biconvex ш edge view, circular in side view: periphery 

acute and keeled; eight to nine chambers in the last 

whorl, increasing gradually in size as added; sutures 

raised, strongly curved, with tubercles along the sutures 

near the periphery, sutures of the last few chambers 

flush with surface; wall calcareous, hyaline, finely per- 

forate, ornamented with small tubercles along the outer 

margin of the chambers next to the keel, some tubercles 

on chamber walls between sutures; apertural face flat 

with a terminal radiate aperture at peripheral angle. 

Discussion. —Surface ornamentation in L. bowden- 

ensis varies greatly, consisting of tubercles on the 

chamber and keel as well as peripheral spines on some 

specimens. 

Distribution. — Lenticulina bowdenensis was de- 
scribed from the late Miocene to early Pliocene (Bow- 
den Formation) of Jamaica. It is recorded from the 
Holocene of the Gulf of Mexico and Atlantic, Pleis- 

tocene of the Gulf Coast, and the late Miocene to early 
Pliocene (Gurabo Formation) of the Dominican Re- 
public. This species is rare in the Encanto “biozone” 
occurring only at locality SD-4. 

Lenticulina calcar (Linnaeus, 1758) 
Plate 10, figures 4—5 

Nautilus calcar Linnaeus, 1758, p. 709. 
Cristellaria calcar Linnaeus. Cushman, 1923, p. 115, pl. 30, fig. 7, 

pl. 31, figs. 4, 5. 
Robulus calcar (Linneo) [sic]. Colom, 1946a, p. 138, pl. 5, fig. 56; 

Renz, 1948, p. 158, pl. 3, fig. 6; Bermudez, 1949, p. 122, pl. 6, 

figs. 51-54; Andersen, 1961 (part), р. 48, pl. 11, figs. 1а-Ъ (not 

figs. 2a-b). 

Lenticulina calcar (Linnaeus). Barker, 1960, p. 146, pl. 70, figs. 9— 
12; Akers and Dorman, 1964, p. 41, pl. 4, fig. 8. 

Description. — Test free, planispiral, involute, bicon- 

vex in edge view, subcircular in side view, periphery 
keeled with a single spine generally opposite each 
chamber in final whorl; chambers slightly inflated, in- 
creasing gradually in size as added, five to seven in the 
final whorl; sutures limbate, flush with surface, slightly 
curved, converging in the umbilical area; wall calcar- 
eous, hyaline, smooth, finely perforate, peripheral keel 
ornamented with radial spines; aperture radial at pe- 
ripheral angle having a vertical slit with a lip extending 
downward in the apertural face. 

Discussion. — Lenticulina calcar differs from Len- 

ticulina spinosa (Cushman, 1918b) in not possessing 
elevated sutures and umbilical bosses. 

Distribution. — Lenticulina calcar was described from 
the Holocene of the Adriatic Sea. It is recorded from 
the Holocene of the Atlantic, Pacific, Gulf of Mexico, 
and Caribbean; Pleistocene of the Gulf Coast; Oligo- 
cene and late Miocene (Carapita and Pozon forma- 
tions) of Venezuela; Vindobonian of Mallorca; late 
Miocene to early Pliocene (Gurabo Formation) of the 
Dominican Republic; late Miocene to early Pliocene 

(Bowden Formation) of Jamaica; and middle to late 
Miocene (Cojimar Formation) of Cuba. This species 
is rare at most localities in the Concepcion and Encanto 

““biozones”. 

Lenticulina cultrata (Montfort, 1808) 

Plate 10, figures 6-7 

Robulus cultratus Montfort, 1808, p. 215, text-fig; Dieci, 1959, p. 
29, pl. 2, figs. 15-16. 

Cristellaria cultrata (Montfort). Cushman, 1913, p. 64, pl. 29, fig. 4. 
Cristellaria iota Cushman, 1923, p. 111, pl. 29, fig. 2, pl. 30, fig. 1. 

Robulus cf. cultratus Montfort. Cushman and Todd, 1945, p. 16, 
pl. 2, figs. 14а-Ъ. 
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Robulus cf. R. cultratus Montfort. Andersen, 1961, p. 49, pl. 13, 

figs. 2a-b. 

Lenticulina cultrata (Montfort). Akers and Dorman, 1964, p. 41, pl. 

4, fig. 21. 

Description. — Test free, planispiral, involute, bicon- 

vex in edge view, circular in side view; periphery with 

thin keel; five to seven chambers in the final whorl, 

increasing in size as added, central portion of test with 

opaque umbilical plug; sutures distinct, flush with sur- 

face, radial and tangential to opaque umbilical area; 

wall calcareous, hyaline, smooth, finely perforate; ap- 

erture radiate, at peripheral angle with a robuline slit 

projecting down into the upper portion ofthe apertural 

face of the ultimate chamber, bordered by thin pro- 

jections on either side of the slit. 

Discussion. — Lenticulina cultrata differs from L. ro- 

tulata (Lamarck, 1804) in its more well-developed pe- 

ripheral keel. 

Distribution. — Lenticulina cultrata was described 

from the Tertiary of Italy. It is reported from the Ho- 

locene of the Atlantic, Pacific and Caribbean; Pleis- 

tocene of the Gulf of Mexico; late Miocene to early 

Pliocene (Bowden Formation) of Jamaica; as L. iota 

from the early Miocene (Ponce Formation) of Puerto 

Rico; and the Tertiary of the Dominican Republic and 

Mallorca. Lenticulina cultrata is rare at most localities 

in the Concepcion and Encanto “biozones” of the study 

area. 

Lenticulina cf. L. falcifer (Stache, 1865) 

Plate 10, figure 8 

Cristellaria (Cristellaria) falcifer Stache, 1865, p. 240, pl. 23, figs. 

19a—b. 

Description. — Test free, planispiral, involute, bicon- 

vex in edge view, circular in side view; periphery acute 

with well-developed keel; seven to nine chambers in 

the last whorl, increasing fairly rapidly in size as added; 

apertural face of ultimate chamber flat; sutures distinct, 

limbate, early sutures raised, last two flush with sur- 

face, curved, converging in the umbilical area; wall 

calcareous, hyaline, smooth, finely perforate; aperture 

radiate, at peripheral angle with a robuline slit having 

.distinct raised borders extending down the apertural 

face of the ultimate chamber. 
Discussion. — The Mexican specimens are similar to 

L. falcifer but have a better- developed keel and broad- 
er apertural face than shown in the original figure. 

Distribution. — This species is rare in the study area 
and only occurs at localities SD-4 and PD-56 in the 
Encanto “biozone”. 

Lenticulina formosa (Cushman, 1923) 

Plate 10, figure 9 

Cristellaria formosa Cushman, 1923, p. 110, pl. 29, fig. 1, pl. 30, 

fig. 6. 

Lenticulina formosa (Cushman). Hadley, 1934, p. 11, pl. 1, fig. 11; 
Barker, 1960, p. 146, pl. 70, figs. 13, 14, 15. 

Robulus formosus (Cushman). Bermudez, 1949, p. 126, pl. 6, figs. 
57, 58; Becker and Dusenbury, 1958, p. 13, pl. 2, fig. 16. 

Lenticulina brevispinosa (Nuttall). Todd and Low, 1976, p. 23, pl. 

2, figs. 7a-b (not Cristellaria brevispinosa Nuttall, 1928). 

Description. —Test free, large, planispiral, involute, 

compressed, biumbonate; periphery with a thin keel 

and flattened spines; eight to 12 chambers in the final 
whorl, increasing gradually in size as added; sutures 
distinct, slightly limbate, flush with surface, strongly 

curved, converging in the opaque umbo area; wall cal- 

careous, hyaline, smooth, finely perforate; peripheral 
keel with flat spinelike processes at an oblique angle; 
aperture radiate at peripheral angle of the flat apertural 

face. 

Discussion. — Lenticulina formosa has flat spinelike 

processes projecting from the thin keel, ш contrast to 
the well-defined radial spines that project from the keel 
of L. calcar (Linnaeus, 1758). Lenticulina formosa dif- 
fers from Lenticulina brevispinosa (Nuttall, 1928) from 
the Tertiary of Trinidad, in not possessing raised su- 
tures. 

Distribution. — Lenticulina formosa was described 

from the Holocene of the Caribbean. This species has 
been recorded from the Holocene of the Atlantic and 
Pacific; late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica; middle to late Miocene (Cojimar 

Formation) of Cuba; Tertiary of Colombia, Dominican 
Republic, and Puerto Rico. It is rare in the study area 
and only occurs at locality PD-43 in the lower Con- 
cepcion “‘biozone” and locality PD-52 in the Encanto 
“biozone”. 

Lenticulina peregrina (Schwager, 1866) 
Plate 10, figures 10-11; Plate 11, figure 1 

Cristellaria peregrina Schwager, 1866, p. 245, pl. 7, fig. 89; Cush- 
man, 1923, p. 113, pl. 30, figs. 3, 4. 

Cristellaria variabilis Reuss. Cushman, 1913, p. 70, pl. 36, figs. 1- 
3 (not C. variabilis Reuss, 1850). 

Robulus variabilis (Reuss). Colom, 1946a, р. 137, pl. 6, figs. 88-89 
(not Cristellaria variabilis Reuss, 1850). 

Lenticulina peregrina (Schwager). Agip Mineraria, 1957, PL IT fg. 
2; Barker, 1960, p. 144, pl. 68, figs. 11-16; Andersen, 1961, p. 

46, pl. 10, figs. 7a-b; Akers and Dorman, 1964, p. 41, pl. 5, figs. 

8, 9; Murray, 1971, p. 89, pl. 35, figs. 3-5. 

Neolenticulina chathamensis McCulloch, 1977, p. 8, pl. 94, figs. 11— 

12, 

Description. — Test free, planispiral, involute, bicon- 

vex, somewhat compressed, with thin peripheral keel; 

four to five chambers in the final whorl, increasing 

gradually in size as added, last few becoming inflated 
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and tending to uncoil; sutures distinct, slightly curved, 
depressed between the last few inflated chambers; wall 
calcareous, hyaline, finely perforate, smooth; adult with 
a thin keel, which is more developed around ultimate 
chamber; aperture in adult specimen terminal, a cluster 
of hollow tubes, projecting above the keel, penultimate 
chamber with a radiate aperture. 

Discussion. —This species has been commonly re- 
ferred to Lenticulina variabilis (Reuss, 1850) by Cush- 
man (1913) and others. Lenticulina peregrina (Schwa- 
ger) is distinct from L. variabilis Reuss, as shown by 
the type figure and description. The type figure of L. 
peregrina (Schwager) illustrates the thin keel and the 
unusual fimbriate development of the aperture. 
Cushman (1913), Barker (1960), and Murray (1971) 

show a difference between the juvenile L. peregrina 
and the adult form. The juvenile specimens have a 
thicker keel and a typical radiate aperture: the adult 
specimens have a much thinner keel and a complex, 
projecting, tubular aperture. This relationship has also 
been observed in the study material (see Pl. 10, figs. 
10d, 11). 

Distribution. — Lenticulina peregrina was described 
from the Pliocene of Car Nicobar. It is recorded from 
the Holocene of the Pacific, Atlantic, Gulf of Mexico, 
and Caribbean; Pleistocene of the Gulf Coast; Tertiary 
of Haiti, Mallorca, and Italy. This species occurs in 
low frequencies at most localities in the Concepcion 
and Encanto *'biozones". 

Genus PALMULA Lea, 1833 

Palmula tenuistriata Bermudez, 1949 
Plate 11, figure 2 

Palmula borroi Bermudez var. tenuistriata Bermudez, 1949, p. 157, 

pl. 10, fig. 20. 

Description. —Test free, flattened, elongate, early 

portion planispirally coiled, later becoming uncoiled 
and rectilinear; peripheral margin rounded; seven to 
eight chambers in the planispiral portion, increasing 
gradually in size, six to seven chevron-shaped cham- 
bers in the rectilinear portion, increasing rapidly in 
width, then increasing in size gradually; sutures indis- 
tinct in the planispiral portion, limbate and flush with 
surface and then slightly raised in the rectilinear por- 
tion; wall calcareous, hyaline, perforate, ornamented 
by delicate longitudinal costae that are most distinct 
on the coiled chambers and gradually disappear toward 

the apertural end; aperture terminal, radiate. 

Discussion. —Palmula tenuistriata differs from P. 

borroi Bermudez, 1949, in having fewer chambers and 

a surface ornamented by fine longitudinal costae. 

Distribution. — This species was described from the 

middle Pliocene (Mao Formation) of the Dominican 

Republic. It is rare at locality SD-4 in the Encanto 
“biozone”. 

Genus SARACENARIA Defrance, 
in Blaineville, 1824 

Saracenaria italica Defrance, 1824 
Plate 11, figures 3-4 

Saracenaria italica Defrance, in Blaineville, 1824, p. 176, pl. 13, fig. 
6; LeRoy, 1941b (part), p. 76, pl. 7, figs. 21-22 (not figs. 23-24); 
Dieci, 1959, p. 46, pl. 4, fig. 3; Barker, 1960, p. 144, pl. 68, figs. 
17, 18, 20-23; Akers and Dorman, 1964, p. 52, pl. 6, figs. 20-22; 
Todd and Low, 1976, p. 24, pl. 3, figs. 8a-b. 

Cristellaria italica (Defrance). Cushman, 1923, p. 125, pl. 35, figs. 
2, 5-7. 

Saracenaria italica Defrance var. carapitana Franklin. Becker and 
Dusenbury, 1958, p. 22, pl. 2, figs. 14a-b (not Saracenaria ca- 

rapitana Franklin, 1944). 

Description. — Test free, large, initial portion closely 
coiled, planispiral, evolute, later portion uncoiling and 
flaring, periphery subangular, triangular in transverse 
section, with broad, flat, apertural face; chambers 
slightly inflated, nine to ten chambers in the adult, 

rapidly increasing in size as added, later chambers not 
extending back to earlier volutions; sutures distinct, 

gently curved, slightly depressed in ventral view and 
inner margin of coil; wall calcareous, hyaline, smooth, 
finely perforate; aperture radiate, at peripheral angle. 

Discussion. — Загасепапа latifrons (Brady, 1884) 
differs from 5. italica in its smaller size and rounded 
lateral edges. 

Distribution. — Saracenaria italica was described 
from the Tertiary of Italy. It is recorded from the Ho- 
locene of the Atlantic, Pacific, and Caribbean; Pleis- 
tocene of the Gulf Coast; Miocene of Siberoet Island, 
East Indies; Neogene of Colombia, Puerto Rico, Italy, 
and Okinawa. This species is rare in the Concepcion 
and Encanto “biozones”. 

Saracenaria latifrons (Brady, 1884) 

Plate 11, figures 5-6 

Cristellaria latifrons Brady, 1884, p. 544, pl. 68, fig. 19, pl. 113, figs. 

lla-b. 

Saracenaria latifrons (Brady). Renz, 1948, p. 162, pl. 5, fig. 22; 

Bermudez, 1949, p. 154, pl. 8, figs. 57-58; Asano, 1951, p. 13, 

text-figs. 67-68; Asano, 1956, p. 8, pl. 3, fig. 19; LeRoy, 1964, p. 

29, PL 3, 0g. 36. 

Description. — Test free, planispiral; initial portion 
closely coiled and compressed, involute; later portion 
uncoiling and flaring, dorsal margin angular, lateral 
edges rounded, triangular in transverse section, ventral 
face broad, widest near middle and tapering toward 

the aperture; ten to 12 chambers in the adult, increasing 
fairly rapidly in size as added, early chambers closely 
coiled, later becoming long and narrow, the last four 
chambers making up two-thirds of the test and ex- 
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tending well back towards the preceding whorl; sutures 

distinct, flush with surface, curved; wall calcareous, 

hyaline, finely perforate, smooth; aperture terminal, 

radiate. 

Discussion. — The Mexican specimens are similar to 

those figured by Brady (1884, pl. 68, fig. 19), which 

show rounded lateral edges of the ventral face. 

Saracenaria akitaensis Iwasa and Kikuchi, 1954, 

from the Miocene of Japan, is similar but has fewer 

chambers (eight in the adult) and a less carinate dorsal 

margin. 

Distribution. — Saracenaria latifrons was described 

from the Holocene of the Atlantic and Pacific. It is 

recorded from the Pliocene of Japan, middle to late 

Miocene (Pozon Formation) of Venezuela, late Mio- 

cene to early Pliocene (Gurabo Formation) of the Do- 

minican Republic, and the Neogene (Shimajiri For- 

mation) of Okinawa. Saracenaria latifrons occurs in 

low frequencies in the Concepcion and Encanto “bio- 

zones". 

Saracenaria nuttalli 

Sansores and Flores-Covarrubias, 1972 

Plate 11, figure 7 

Saracenaria nuttalli Sansores and Flores-Covarrubias, 1972a, p. 79, 

pl. 1, figs. 8-9. 

Description. — Test free, initial portion planispiral, 

evolute, later portion uncoiling and flaring, triangular 

in transverse section, with broad, flat apertural face; 

periphery keeled; nine to 11 chambers in the adult, the 

first five to six compressed, increasing gradually in size, 

the later chambers increasing rapidly in size and tri- 

angular in section; sutures distinct, limbate, raised, 

slightly curved; wall calcareous, hyaline, smooth, finely 

perforate; aperture terminal at peripheral angle, ra- 

diate; one of the slits enlarged with a lip on the ventral 

side. 

Discussion. — Saracenaria nuttalli differs from Sar- 

acenaria italica Defrance var. carapitana Franklin, 

1944, in possessing raised, limbate sutures and more 

flaring adult chambers. 

Distribution. — Saracenaria nuttalli was described 

from the lower Concepcion Formation [sic] from a well 

on the continental shelf near Coatzacoalcos, Veracruz. 

It is restricted to the upper and lower Concepcion “bio- 
zones". 

Saracenaria toddae Bermudez, 1949 

Plate 11, figure 8 

Saracenaria cushmani Palmer, 1945, р. 38, pl. 1, fig. 5 (homonym 

of S. cushmani Tappan, 1940). 

Saracenaria toddae Bermudez, 1949 (nom. nov.), p. 154, pl. 9, figs. 

3-6. 

Description. — Test free, initial portion closely coiled 

and compressed, planispiral, evolute, later portion un- 

coiling and flaring, periphery keeled, triangular in 

transverse section, with broad, flat, apertural face; nine 

to 12 chambers in the adult, the initial six to nine 

compressed, increasing gradually in size, later cham- 

bers increasing rapidly in size, triangular in section; 

sutures distinct, with round knoblike beads on the su- 

tures of the compressed portion, the sutures of the 

latter portion of the test with irregular elongate pro- 

jections oriented parallel to the axis of coiling; wall 

calcareous, hyaline, smooth, finely perforate; aperture 

terminal, radiate, at end of elongate projection of ul- 

timate chamber, with distinct neck. 

Discussion. — The radiate aperture of Saracenaria 

toddae Bermudez may be a form intermediate between 

a more typical radiate pattern of diverging slits and 

that of Cribrolenticulina Haman, 1978, which has a 

cribrate pattern. Specimens of S. toddae, from the study 

area, have an aperture composed of irregular, sinuous, 

radiate slits that appear to be formed by the dissolution 

of the calcite connecting a series of radially-oriented 

circular openings. The outer edges of the radiate slits 

sometimes have one or two well-formed openings in 

alignment. 

Saracenaria palmerae Cushman and Todd, 1945 dif- 

fers from 5. toddae in the finely-beaded wall of the 
early chambers and in possessing limbate and raised 
later sutures. 

Distribution. — Saracenaria toddae was described 

from the late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica. It is also reported from the late 

Miocene to early Pliocene (Gurabo Formation) of the 

Dominican Republic. This species is rare in the upper 

Concepcion “biozone” at localities SD-21, PD-63 and 

66. 

Subfamily MARGINULININAE Wedekind, 1937 

Genus MARGINULINA d'Orbigny, 1826 

Marginulina glabra d'Orbigny, 1826 

Plate 12, figures 1-2 

Marginulina glabra d'Orbigny, 1826, p. 259, Modele no. 55; Cush- 

man, 1923 (part), p. 127, pl. 36, fig. 6 (not fig. 5); Akers and 

Dorman, 1964, p. 43, pl. 5, fig. 10; Todd and Low, 1976, p. 23, 

pl. 3, figs. 3a-b. З 

Marginulina schlonbachi (Reuss). Boltovskoy, 1959, p. 63, pl. 8, fig. 

2 (not Reuss, 1863). 

Description. - Тез! free, elongate, initial portion 

slightly planispirally coiled, later portion uniserial, 

ovate in transverse section; periphery broadly round- 

ed; seven to eight chambers in the adult, slightly in- 

flated, slightly overlapping, first few increasing rapidly 

in size, later chambers increasing gradually in size; 

sutures distinct, oblique; wall smooth, calcareous, fine- 
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ly perforate; aperture terminal, radiate, near dorsal edge 
of ultimate chamber. 

Discussion. — Marginulina glabra differs from M. 

obesa Cushman, 1923, in having an ovate instead of 
circular transverse section, and less embracing cham- 
bers. Many of the occurrences of M. glabra cited in 
the literature are actually M. obesa. 
Distribution. — Marginulina glabra was described 

from the Tertiary of Italy. It is reported from the Ho- 
locene of the Atlantic, Pleistocene of the Gulf Coast; 

and Tertiary of Puerto Rico. It is rare in the Concep- 
cion and Encanto “biozones”. 

Marginulina obesa Cushman, 1923 
Plate 12, figure 3 

Marginulina glabra d'Orbigny. Cushman, 1913, p. 79, pl. 23, fig. 3; 
Cushman and McCulloch, 1950 (part), p. 308, pl. 40, fig. 6 (not 
figs. 7, 8) (not d'Orbigny, 1826). 

Marginulina glabra d'Orbigny var. obesa Cushman, 1923, р. 128, 
pl. 37, fig. 1 

Marginulina subbullata Hantken. Renz, 1948, p. 145, pl. 4, figs. 13- 
15 (not Hantken, 1875). 

Marginulina obesa Cushman. Barker, 1960, р. 136, pl. 65, figs. 5, 

6; LeRoy and Levinson, 1974, p. 8, pl. 4, figs. 3-4. 

Description. - Test free, elongate, initial portion 

slightly coiled, latter portion rectilinear, circular in 
transverse section; periphery broadly rounded; cham- 
bers inflated, five to six in the adult, strongly embrac- 
ing, early chambers obscured by overlapping of later 
chambers; sutures indistinct, slightly depressed on last 
few chambers, somewhat oblique; wall calcareous, 
smooth, finely perforate; aperture radiate, with a short 

neck, near dorsal edge of ultimate chamber. 

Discussion. — Marginulina obesa differs from М. 

glabra d'Orbigny, 1826, in its smaller length-to-width 

ratio and more embracing chambers. 

Distribution. — Marginulina obesa was described 
from the Holocene of the Atlantic. It is recorded from 
the Holocene of the Pacific; Pleistocene of the Gulf of 
Mexico. It is rare in the Concepcion and Encanto “‘bio- 
zones". 

Genus MARGINULINOPSIS Silvestri, 1904 

Marginulinopsis goajiraensis 

Becker and Dusenbury, 1958 

Plate 12, figure 4 

Marginulinopsis goajiraensis Becker and Dusenbury, 1958, p. 17, 

pl. 1, fig. 23; Sansores and Flores-Covarrubias, 1972b, p. 142, 

text-fig. 2 

Description. - Тез free, elongate, early portion a 

planispiral coil, compressed, later portion uncoiling, 

circular in transverse section; periphery of early coiled 

portion angular, uncoiled portion rounded and lobate; 

12 to 15 chambers in the microspheric form, eight to 

ten in the megalospheric form, early coiled portion 
compressed, three to four inflated chambers in the un- 

coiled portion; sutures slightly raised and curved on 

coiled portion, flush or depressed on uncoiled portion; 
wall smooth, calcareous, finely perforate; aperture ter- 
minal, radiate, on a short projecting neck. 

Discussion. — This species commonly occurs with M. 
hispaniolana (Bermudez, 1949) and differs in possess- 
ing a smooth rather than spinose surface. 

Distribution. — Marginulinopsis goajiraensis was de- 
scribed from the Tertiary of the Goajira Peninsula, 
Colombia. It was also recorded from the lower Con- 
cepcion Formation [sic] from a well in Veracruz. This 
species is rare at most localities in the lower Concep- 
cion and Encanto “biozones”. 

Marginulinopsis hispaniolana (Bermudez, 1949) 
Plate 12, figure 5 

Marginulina hispaniolana Bermudez, 1949, p. 140, pl. 9, figs. 32- 
33. 

Marginulinopsis (7) aculeata (Neugeboren). Bermudez and Fuen- 

mayor, 1966, p. 527, pl. 3, fig. 17 (not Marginulina aculeata Neu- 

geboren, 1851). 

Description. —Test free, elongate, early portion a 
compressed planispiral coil, later portion uncoiling, 
circular in transverse section; periphery of early coiled 
portion angular, uncoiled portion rounded and lobate; 
seven to ten chambers in the adult, increasing fairly 
rapidly in size, uncoiled portion with three to four 
inflated chambers, coiled portion with chambers com- 
pressed; sutures raised and beaded in the coiled por- 
tion, depressed in the uncoiled portion, wall calcar- 
eous, finely perforate, ornamented with acute spines 
randomly arranged on the uncoiled portion, mainly on 
the raised sutures in the coiled portion; aperture ter- 
minal, radiate, at end of short neck. 

Discussion. — Within a population of M. hispanio- 
lana there is variation in the amount of spinose or- 
namentation. The variability occurs mostly in the coiled 
portion: on some individuals the surface is entirely 
smooth, and on others ornamented with raised spinose 
sutures. 

Marginulinopsis aculeata (Neugeboren, 1851) dif- 
fers from M. hispaniolana in possessing only four to 
five chambers with more pronounced spines on the 
early chambers. 

Distribution. — Marginulinopsis hispaniolana was 
described from the late Miocene to early Pliocene 
(Gurabo Formation) of the Dominican Republic. It is 
also reported from the middle to late Miocene (Cu- 
bagua Formation) of Venezuela. This species is rare in 
the lower Concepcion and Encanto “biozones” of the 
study area. 
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Marginulinopsis nana (Costa, 1894) 

Plate 12, figure 6 

Marginulina nana Costa, in Fornasini, 1894, p. 218, pl. 2, fig. 16. 

Marginulina hirsuta d'Orbigny. Verdenius, 1970, p. 78, pl. 3, fig. 5 

(not d'Orbigny, 1846). 

Description. — Test free, elongate, early portion com- 

pressed, planispiral, later portion uncoiling, circular in 

transverse section; periphery of coiled portion angular 

with a distinct keel, uncoiled portion rounded and lo- 

bate; chambers distinct, six to eight compressed cham- 

bers in the coiled portion, two to three in the uncoiled 

portion, inflated, gradually increasing in size; sutures 

beaded in the coiled portion; wall calcareous, finely 

perforate, ornamented with distinct beads between the 

sutures in the coiled portion, beads grading into smaller 

spines randomly spaced in the uncoiled portion, area 

around the aperture smooth, some spines on the pe- 

ripheral keel; aperture terminal, at end of a short neck, 

radiate with nine to ten slits, the one facing the ventral 

side larger, with a pronounced lip. 

Discussion. — Marginulinopsis subaculeata (Cush- 

man, 1923) differs from M. nana (Costa) in possessing 

a truncate apertural face and non-inflated chambers in 

the uncoiled portion. 

Distribution. — Marginulinopsis nana was described 

from the Tertiary of Sicily. It is also recorded as Mar- 

ginulina hirsuta from the Ecija Formation of southern 

Spain. Marginulinopsis nana is rare in the Concepcion 

and Encanto “biozones”. 

Subfamily VAGINULININAE Reuss, 1860b 

Genus VAGINULINA d’Orbigny, 1826 

Vaginulina alazanensis Nuttall, 1932 

Plate 12, figures 7-9 

Vaginulina alazanensis Nuttall, 1932, p. 17, pl. 1, figs. 11, 15; Renz, 

1948, p. 176, pl. 5, figs. 25a-b. 

Vaginulina sp. cf. V. clavata Costa. Becker and Dusenbury, 1958, 

p. 22, pl. 2, fig. 11 (not Vaginulina clavata Costa, 1855). 

Description. — Test free, elongate, length five to sev- 

en times the width, gently curved, compressed, ovate 

in transverse section, periphery rounded; chambers 

distinct, eight to ten in the adult, increasing in size 

gradually, proloculus bulbous, much larger than next 

chamber; sutures distinct, limbate, oblique, width of 

sutures increasing toward inner margin of test; wall 

calcareous, hyaline, smooth; aperture eccentric, slight- 

ly produced at inner margin of ultimate chamber, ra- 
diate. 

Discussion. — Vaginulina pseudoclavata Colom, 

1943, from the Neogene of the Balearic Isles (Medi- 

terranean Sea), differs from V. alazanensis in 115 much 

larger size and greater number of chambers. 

Distribution. — Vaginulina alazanensis was de- 

scribed from the late Oligocene (Alazan Formation), 

Mexico. It 15 recorded from the middle to late Miocene 

(Pozon Formation) and early Miocene (San Lorenzo 

Formation) of Venezuela; and the middle to late Mio- 

cene (Cojimar Formation) of Cuba. It is rare in the 

Concepcion and Encanto “biozones”. 

Family POLYMORPHINIDAE d'Orbigny, 

in Sagra, 1839 

Subfamily POLYMORPHININAE 

d'Orbigny, 1839b 

Genus GLOBULINA d'Orbigny, in Sagra, 1839 

Globulina species 

Plate 13, figure 1 

Description. — Test ovate in side view, slightly com- 

pressed in transverse section, base rounded, slightly 

tapering toward apertural end, with 12 or more conical 

tubular growths concentrated on the upper portion of 

the test but with few on the lower half; chambers few, 

inflated, globular, strongly overlapping, five chambers 

added in two rotations of the test axis; sutures indis- 

tinct; wall calcareous, hyaline, finely perforate, orna- 

mented with numerous small spines that also cover 

the lower portions of the tubular growths; primary ap- 

erture obscured by the fistulose growths, many of which 

are hollow. 

Discussion. — This form closely resembles individ- 

uals assigned by Colom (19465, pl. 13, figs. 266, 267) 

to Globulina gibba d'Orbigny, 1826, forma fistulosa 

from the Neogene of Mallorca. 

Distribution. — Globulina sp. occurs only at locality 

PD-45 in the lower Concepcion “biozone” ofthe study 

area. 

Genus GUTTULINA d'Orbigny, 

in Sagra, 1839 

Guttulina cf. G. sadoensis 

(Cushman and Ozawa, 1928) 

Plate 13, figure 4 

Sigmomorphina sadoensis Cushman and Ozawa, 1928, p. 17, pl. 2, 

fig. 11. 

Description. — Test free, more or less rhomboid in 

front view, greatest width below the middle, ovate to 

slightly triangular in transverse section; chambers 

elongate, two to three times as long as broad, overlap- 

ping, inflated, added in quinqueloculine series approx- 

imately 144? apart, each successive chamber extending 

further from the base; sutures depressed, distinct; wall 

calcareous, hyaline, smooth, finely perforate; aperture 

terminal, slightly produced, a single row of circular to 

ovate openings oriented in the plane of compression, 

surrounded by elongate openings forming a complex 

cribrate aperture. 
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Discussion. — Guttulina sadoensis (Cushman and 

Ozawa, 1928) was described from the Pliocene Sawane 

Formation of Japan. Guttulina cf. G. sadoensis from 

the study area differs in its less triangular cross-section 

and in possessing a cribrate aperture. 

Loeblich and Tappan (1964a, p. C530) state that all 

genera within the family Polymorphinidae have ra- 

diate apertures. Poag (1969) erected a new subfamily, 

Vasiglobulinae, for forms with hollow tubules instead 

of diverging slits. 

Poag (1969, p. 69) concluded that “several apertural 

systems occur within the Polymorphinidae in addition 

to the vasiglobuline and radiating slit types." He sug- 

gested a thorough re-examination of the type species 

of genera assigned to the Polymorphinidae. 

The specimen figured in Plate 13, figure 4, shows a 

cribrate apertural system. Additional studies of genera 
within the subfamily Polymorphininae are needed to 

determine the variation of apertural development. 

Distribution. — Guttulina cf. G. sadoensis is rare at 
localities SD-4 and PD-37 in the Encanto “biozone”. 

Genus PARADENTALINA Uchio, 1960 

Paradentalina muraii (Uchio, 1953) 

Plate 13, figure 5 

Enantiodentalina muraii Uchio, 1953, p. 152, pl. 14, figs. 1-2. 

Paradentalina muraii (Uchio). Uchio, 1960, p. 60, pl. 4, fig. 2. 

Enantiodentalina communis (d'Orbigny). Andersen, 1961, p. 80, pl. 
17, figs. 1а-6 (not Nodosaria communis d’Orbigny, 1826). 

Description. —Test free, elongate, slightly curved, 

subcylindrical; chambers alternating in early portion 

of test, later uniserial, generally higher than wide; 

chambers gradually increasing in size in uniserial por- 

tion, each chamber closely embracing the previous one, 

the alternating portion of test small, comprising one- 

quarter the total test length; sutures oblique, depressed; 

wall calcareous, smooth, finely perforate; aperture ter- 

minal, radiate, projecting. 

Discussion. — Uchio (1960) proposed Paradentalina 

for forms assigned to Enantiodentalina Marie, 1941, 

having an early biserial stage later becoming uniserial. 

Paradentalina muraii (Uchio, 1953) was designated as 

the type species for Paradentalina. 

Distribution. — Paradentalina muraii (Uchio, 1953) 

is reported from the Holocene of California, Pleisto- 

cene of the Gulf Coast, and Plio-Pleistocene of Japan. 

This species is rare in the study area and occurs only 

at locality SD-4 in the Encanto ““biozone”. 

Genus SIGMOMORPHINA 

Cushman and Ozawa, 1928 

Sigmomorphina species A 

Plate 13, figure 3 

Description. — Test free, compressed, circular to ovate 
in side view, broadest across the middle, about as high 
as broad, periphery rounded; chambers inflated, slight- 
ly compressed, embracing, added in a sigmoidal series 
in planes slightly less than 180? apart; each chamber 
added farther from the base, strongly overhanging at 

edge of test; sutures not depressed; wall calcareous, 
hyaline, smooth, finely perforate; aperture radiate, ter- 
minal, a series of slits almost perpendicular to the plane 

of compression. 

Distribution. — Sigmomorphina sp. А is rare at lo- 

calities PD-63 and 40 in the upper Concepcion “‘bio- 
zone" and locality SD-4 in Encanto ““biozone” of the 

study area. 

Genus VASIGLOBULINA Poag, 1969 

Vasiglobulina species 

Plate 13, figure 2 

Description. — Test ovoid to pyriform in side view, 

circular to slightly compressed in transverse section, 

base rounded, outline tapering to apertural end; cham- 

bers few, inflated, embracing, rapidly increasing in size, 

added in a spiral coil at approximately 144? apart; 

sutures indistinct; wall calcareous, hyaline, finely per- 

forate, surface ornamented by small spines randomly 

arranged; aperture a series of six or more hollow tu- 

bules radiating outward at the distal end ofthe ultimate 

chamber. 

Discussion. — The genus Vasiglobulina Poag, 1969, 

was erected to include all “polymorphic species which 

possess an apertural system of hollow tubercles ra- 

diating outward from the distal end of the final cham- 

ber lumen to the exterior surface of the test" (Poag, 

1969, p. 45). Vasiglobulina alabamensis (Cushman and 

McGlamery, 1939), from the Oligocene of the Gulf 

Coast, was selected as the type species. Poag's excellent 

restudy of species assigned to Globulina d'Orbigny, 

1839a, revealed that many of the spinose forms did 

not have a radiate aperture but possessed the hollow 

tubules of Vasiglobulina. 

Vasiglobulina sp. differs from V. alabamensis Cush- 

man and McGlamery, 1939, in its more lobate outline 

in side view, less circular cross-section and its lack of 

long attachment spines that penetrate carbonate sub- 

strate. 

Distribution. —Poag (1969) determined that Vasi- 

globulina ranged from late Eocene to Pliocene. Poag 
(1982) documented living forms of Vasiglobulina from 

the western North Atlantic. Vasiglobulina sp. is rare 
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in the study area, only occurring at locality SD-4 in 

the Encanto “biozone”. 

Subfamily RAMULININAE Brady, 1884 

Genus RAMULINA Jones, in Wright, 1875 

Ramulina globulifera Brady, 1879 

Plate 14, figure 1 

Ramulina globulifera Brady, 1879, p. 272, pl. 8, figs. 32-33; Cush- 

man, 1913, p. 110, pl. 39, fig. 1; Colom, 1946а, p. 152, pl. 13, 

figs. 266, 267; Bermudez, 1949, p. 164, pl. 11, figs. 10, 11; Agip 

Mineraria, 1957, pl. 20, fig. 8; Barker, 1960, p. 158, pl. 76, figs. 

22-28; LeRoy and Hodgkinson, 1975, p. 436, pl. 8, fig. 10. 

Description. — Test free, branching, composed of 

several globular segments of different sizes connected 

by stolonlike necks; chambers globular to subglobular, 

of unequal size; wall calcareous, hyaline, finely per- 

forate, ornamented by short spines; apertures tubular, 

often three to four to a single chamber, circular to ovate 

in cross-section. 

Discussion. — This form is very fragile and only bro- 

ken specimens with a single chamber occur in the Mex- 

ican material. Poag (written commun., 1982) states 

that he believes that R. globulifera is a segment of 

fistulose growth from a polymorphid. 

Distribution. — Ramulina globulifera was described 

from the Holocene of the North Atlantic and South 

Pacific. It is recorded from the Holocene and Pleis- 

tocene of the Gulf of Mexico, Tertiary of Italy and 

Mallorca, late Miocene to early Pliocene (Gurabo For- 

mation) of the Dominican Republic, and the Neogene 

(Shimajiri Formation) of Okinawa. This species is rare, 

only occurring at locality SD-4 in the Encanto “bio- 

zone" of the study area. 

Family GLANDULINIDAE Reuss, 1860b 

Subfamily GLANDULININAE Reuss, 1860b 

Genus ENTOLINGULINA 

Loeblich and Tappan, 1961 

Entolingulina alazanensis (Nuttall, 1932) 

Plate 14, figure 3 

Frondicularia alazanensis Nuttall, 1932, p. 17, pl. 3, fig. 15, pl. 4, 

fig. 1; Cushman and Ellisor, 1945, p. 558, pl. 74, fig. 11. 

Entolingulina alazanensis (Nuttall). Todd and Low, 1976, p. 22, pl. 

2, figs. 14-15. 

Description. — Test free, compressed, uniserial, length 

one-and-one-half times the width, periphery rounded; 

chambers inflated, three in the adult, proloculus large, 

inflated, circular in side view; last two chambers in- 

flated, strongly embracing, semicircular in side view, 

the sides of each chamber extending downward to en- 

velop the previous one, continuing to the proloculus; 

sutures depressed, strongly curved; wall calcareous, 

hyaline, smooth, finely perforate; aperture terminal, a 

distinct, elongate slit in plane of compression, with a 

raised rim. 

Discussion. —' The specimens from this study are 

similar to the form figured by Nuttall (1932, pl. 3, fig. 

15). Nuttall's specimen has four chambers and is prob- 

ably a juvenile. 

Distribution. — Entolingulina alazanensis was de- 

scribed from the late Oligocene (Alazan Formation) of 

Mexico. It is also recorded from the Oligocene (Ana- 

huac Formation) of Texas, and from the Oligo-Mio- 

cene (Juana Diaz Formation) of Puerto Rico. This 

species is rare in the study area, only occurring at lo- 

cality SD-4 in the Encanto “biozone”, and is probably 

reworked from older strata. 

Genus GLANDULINA d'Orbigny, in Sagra, 1839 

Glandulina laevigata d'Orbigny, 1826 

Plate 14, figure 2 

Nodosaria (Glanduline) laevigata d'Orbigny, 1826, p. 252, pl. 10, 

figs. 1-3. 

Glandulina laevigata d'Orbigny. Cushman and Ozawa, 1930, p. 143, 

pl. 40, figs. 1a-b; Cushman, 1933c, p. 41, pl. 9, figs. 14a-b; Cush- 

man and Todd, 1945, p. 34, pl. 5, fig. 19; Colom, 1946a, p. 75, 

pl. 10, fig. 325; Loeblich and Tappan, 1953, p. 81, pl. 16, figs. 2- 

5; Agip Mineraria, 1957, pl. 20, fig. 7; Becker and Dusenbury, 

1958, p. 25, pl. 3, fig. 23. 

Rectoglandulina laevigata (d'Orbigny). LeRoy, 1964, p. 23, pl. 14, 

figs. 29, 30. 

Description. — Test free, ovate in outline, fusiform, 

length one-and-one-half times the width, circular in 

transverse section, pointed at the base; early portion 

biserial, later uniserial; chambers strongly overlapping 

and rapidly increasing in size, ultimate chamber com- 

prising one-half to two-thirds the length of the test; 

sutures distinct, not depressed; wall calcareous, hya- 

line, finely perforate, smooth, opaque, except for the 

area near the aperture, which is translucent; aperture 

terminal, radiate, 18 to 20 elongate slits between ribs 

radiating from a slight depression, with a short ento- 

solenian tube. 

Discussion. — According to Cushman (1930, p. 143), 

the microspheric form is initially biserial then abruptly 

becomes uniserial, but the megalospheric form is uni- 

serial throughout. 

Distribution. — Glandulina laevigata was described 

from the Tertiary of Italy and the Holocene of the 

Adriatic Sea. It is recorded from the Holocene of the 

Pacific, Gulf of Mexico, Caribbean, and Arctic Ocean; 

Pleistocene of the Gulf Coast; Tertiary of Mallorca and 

Venezuela; late Miocene to early Pliocene (Bowden 

Formation) of Jamaica; and the Neogene (Shimajiri 

Formation) of Okinawa. 

This species occurs in the upper and lower Concep- 

cion “biozones”, and the Encanto ““biozone”. 
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Subfamily OOLININAE 
Loeblich and Tappan, 1961 

Genus FISSURINA Reuss, 1850 

Fissurina bodjonegoroensis (Boomgaart, 1950) 
Plate 15, figure 1 

Entosolenia sp. B LeRoy, 1941b, p. 80, pl. 1, figs. 35, 36. 

Entosolenia iota Boomgaart, 1949, p. 109, pl. 11, figs. 7a-c [hom- 

onym of Entosolenia iota Cushman, 1923]. 
Entosolenia bodjonegoroensis Boomgaart, in Thalmann, 1950 (nom. 

nov.), p. 42. 

Description. - Тез free, unilocular, with short en- 
tosolenian tube, compressed, oval in transverse sec- 
tion, circular in side view, with a slightly-produced 
apertural end; wall calcareous, hyaline, smooth, center 
of test transparent with an opaque thickened area in 
shape of a horseshoe around the margin and up the 
sides, finely perforate, ornamented by the twin thick- 
ened rims that begin at the base of the test where they 
are joined, and continue as parallel thickened processes 
extending to the apertural end, with a furrow in be- 

tween; aperture terminal, a thin slit between the swell- 
ing of the rims as seen in apertural view, slightly pro- 
duced in side view. 

Discussion. —The Mexican specimens differ some- 
what from Boomgaart's type figure in possessing a thick, 
swollen area around the aperture as seen in apertural 
view (Pl. 15, fig. 1a). 
Distribution. — Fissurina bodjonegoroensis was de- 

scribed from the Pliocene of Java. It has also been 
recorded from the Neogene of Borneo. This species is 
rare in the Encanto “biozone”. 

Fissurina fistulosa (Matthes, 1939) 
Plate 15, figure 2 

Lagena limbata Matthes var. fistulosa Matthes, 1939, p. 82, pl. 6, 
fig. 114. 

Description. — Test free, small, unilocular, inflated, 
ovate in side view, slightly flattened in cross-section; 
wall calcareous, hyaline, finely perforate, ornamented 

by two bladelike costae on either side of test in plane 
of compression, connected at the base, extending along 
the test and continuing up the neck, nine to ten costae 
of lower relief and differing length on each side of test, 
some extending from the base and continuing along 
neck, others beginning near middle of test and extend- 
ing to base of neck; aperture terminal, a round opening 
at the end of a short neck. 

Discussion. — Fissurina fistulosa differs from Fissur- 
ina limbata (Matthes, 1939) in having a costate rather 
than smooth surface. 

Matthes (1939) notes in his type description that F. 
fistulosa has a short, straight entosolenian tube. This 
feature could not be seen in the Mexican specimens. 

Distribution. — This species was described from the 
Miocene of Germany. It is rare in the study area and 
occurs only at locality SD-4 in the Encanto “biozone”. 

Fissurina lucida (Williamson, 1848) 
Plate 15, figures 3-4 

Entosolenia marginata (Montagu) var. lucida Williamson, 1848, р. 
LIDIA о 17, 

Entosolenia lucida Williamson. Cushman and Gray, 1946, p. 30, 
pl. 5, figs. 16-18; Asano, 1951, p. 35, fig. 153. 

Fissurina lucida (Williamson). Loeblich and Tappan, 1953, реа: 
pl. 14, fig. 4; Todd and Low, 1967, p. 28, pl. 3, fig. 31; Murray, 
1971, p. 97, pl. 39, figs. 1-3. 

Description. — Test free, unilocular, somewhat com- 
pressed, ovate in side view, margin rounded without 
a keel, base smooth and rounded; wall calcareous, hya- 
line, finely perforate, with a horseshoe-shaped opaque 
band in side view, open toward the apertural end; ap- 
erture terminal, a slit in the plane of compression on 
the bluntly pointed anterior end, with short entosole- 
nian tube. 

Discussion. — This species is characterized by the 
opaque horseshoe-shaped band with a clear central 
portion (shown in side view in Pl. 15, fig. 3). The 
Mexican specimens closely resemble the figure of Mur- 
ray (1971, pl. 39, fig. 1). 
Distribution. — Fissurina lucida was described from 

the Holocene of the British Isles. It has been recorded 
from the Holocene of the Atlantic and Pacific; Pleis- 
tocene of California; Tertiary of Japan and Jamaica. 
Fissurina lucida is rare in the lower Concepcion and 
Encanto ““biozones”. 

Fissurina marginata (Montagu, 1803) 
Plate 15, figure 5 

Serpula (Lagena) marginata Walker and Boys, 1784, p. 2, pl. 1, fig. 
7 [nomen nudum]. 

Vermiculum marginatum Montagu, 1803, p. 524 (refer to Walker 

and Boys, 1784, pl. 1, fig. 7). 
Fissurina marginata (Walker and Boys) [sic]. Galloway and Hem- 

inway, 1941, p. 353, pl. 11, figs. 4a—b; Feyling-Hanssen, 1964, p. 

315, pl 15, fig. 22; 
Entosolenia marginata (Montagu). Cushman and Gray, 1946 (part), 

p. 30, pl. 5, figs. 19, 20 (not figs. 21-24). 

Entosolenia submarginata Boomgaart, 1949, p. 107, pl. 9, Шр. 7 
Barker, 1960, p. 124, pl. 59, figs. 21, 22. 

Fissurina marginata (Montagu). Asano, 1956 (part), p. 53, pl. 5, 
figs. 59, 60 (not figs. 58, 61). 

Description. —Test free, unilocular, with entosole- 
nian tube, compressed, ovate in transverse section, 
periphery with a thin narrow keel, ovate in side view, 
with slightly produced apertural end; wall calcareous, 
hyaline, smooth, finely perforate; aperture terminal, at 
end of a thickened neck, elliptical, surrounded by a 
well-developed lip, keel continuing up the neck to merge 
with the lip. 
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Discussion.— Fissurina marginata has been ac- 

credited to Walker and Boys (1784), by many authors. 

Since Walker and Boys (1784) did not consistently 

apply the principles of binomial nomenclature, Tes- 

tacea Minuta Rariora was placed on the Official Index 

of Rejected and Invalid Works in Zoological Nomen- 

clature (ICZN, 1959, Opinion 558) and their specific 

names have been rejected. In 1803, Montagu described 

the form figured by Walker and Boys and it is valid as 

of that date. 

Boomgaart (1949) introduced a new name for Fis- 

surina marginata (Montagu), which he considered to 

be a junior secondary homonym for Walker and Boys' 

species. Since Walker and Boys' species is now invalid, 

Fissurina submarginata (Boomgaart, 1949) has be- 

come a junior synonym of F. marginata (Montagu). 

Many forms have been included under the name 

Fissurina marginata, but in this study only narrowly- 

keeled individuals are included. 

Distribution. — Fissurina marginata was described 

from the Holocene of the North Sea. It is recorded 

from the Holocene of the Pacific, Atlantic, and Arctic 

oceans; Pleistocene of Norway; Pliocene of California 

and Japan; and the early Miocene (Ponce Formation) 

of Puerto Rico. It is rare at localities PD-68 and 72, 

in the Encanto ““biozone”. 

Fissurina millettii Todd, 1954 

Plate 15, figure 6 

Lagena cf. marginato-perforata (Seguenza). Cushman, 1930, p. 32, 

PE, hg. 12 

Lagena marginato-perforata Seguenza. Cushman, 1933c (part), p. 

19, pl. 5, figs. 1а-Ъ, pl. 6, figs. 1а-Ъ (not pl. 4, figs. 13a—b) (not 

Seguenza, 1880). 

Fissurina millettii Todd, т Cushman, Todd, and Post, 1954, p. 351, 

pl. 87, fig. 30. 

Description. — Test free, unilocular, small, ovate in 

side view, compressed, about twice as long as broad, 

widest near middle of test; base round in side view, 

with a distinct keel on the lower half of test, in plane 

of compression; wall calcareous, hyaline, smooth, 

coarsely perforate; aperture compressed, terminal, 

slightly produced, with a short flat neck and an everted 

lip attached to a thin keel on the uppermost portion 

of test. 

Discussion. — Fissurina millettii differs from F. mar- 

ginato-perforata (Seguenza, 1880) in its finer perfo- 

rations, short neck with an everted lip, and less-de- 

veloped keel. 

Distribution. — This species was described from the 

Holocene of the Pacific. It is also recorded from the 

Miocene (Choctawhatchee Formation) of Florida. It is 

rare at locality PD-63 in the upper Concepcion “Ъ1о- 

zone”. 

Fissurina neptuni (Buchner, 1940) 

Plate 15, figure 7 

Lagena neptuni Buchner, 1940, p. 484, pl. 15, figs. 294-296. 

Description. —Test free, unilocular, compressed, 

round to ovate in side view, with slightly produced 

apertural end; a thin keel extends around base of test, 

with three to five spines arranged symmetrically, wall 

calcareous, hyaline, finely perforate, smooth; aperture 

a narrow slit in the plane of compression, with a rim 

on each side, the rims extending down the edge of the 

test coalescing with the keel. 

Discussion. — Fissurina neptuni differs from two 

similar species: F. fasciata (Egger) var. spinosa (Side- 

bottom, 1912) and F. kerguelensis Parr, 1950, in that 

F. neptuni has a bifurcating keel that forms a trough 

on each side of the test. From the original descriptions 

and figures, the other two species appear to have only 

a single keel, extending entirely around the periphery. 

Distribution. — This species was described from the 

Holocene of the Mediterranean. It is found in low fre- 

quencies at most of the localities in the lower Concep- 

cion and Encanto “biozones”. 

Fissurina schwageriana (Cushman, 1931) 

Plate 15, figure 9 

Lagena formosa Schwager, 1866 (part), p. 206, pl. 4, figs. 19b—c (not 

figs. 19a, d). 

Lagena schwageriana Cushman, 1931, p. 26, pl. 4, fig. 2; Cushman, 

1934, p. 118, pl. 13, figs. 14, 15, 17. 

Lagena flintiana Cushman. Bermudez, 1949, p. 117, pl. 11, fig. 1 

(not Lagena flintiana Cushman, 1923). 

Description. — Test free, unilocular, large, with a cen- 

tral body and a broad peripheral keel, compressed, 

ovate in cross-section; body circular in side view; keel 

thin near base of test, thickening toward the apertural 

end and forming a broad hoodlike structure; wall cal- 

careous, hyaline, smooth, finely perforate; aperture ter- 

minal, a narrow slit in the plane of compression. 

Discussion. — Fissurina schwageriana is character- 

ized by the broad thin peripheral keel and the broad 

hoodlike structure at the apertural end. 

Distribution. — This species is recorded from the 

Pliocene of Car Nicobar, and the Fiji Islands; and the 

late Oligocene (Trinchera Formation) of the Domini- 

can Republic. It is rare at locality PD-70 in the Encanto 

“biozone”. 

Genus OOLINA d'Orbigny, 18395 

Oolina sayulensis, new species 

Plate 16, figure 1 

Etymology ој name. — Named for the town of Sayula 

in the State of Veracruz, Mexico (Text-fig. 6). 
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Description. — Test free, unilocular, small, elliptical 
in side view, length one-and-one-half times the width, 
apex pointed, circular in transverse section; base slight- 
ly flattened with spinose projections; wall calcareous, 
hyaline, finely perforate, ornamented by ten to 20 lon- 
gitudinal, evenly-spaced costae on the lower two-thirds 
of test, originating near a circular area at the base, 
continuing as weak striae along the last one-third of 
test to base of collar; aperture terminal, a small round 
opening at the end of a short neck projecting from the 
collar, with an entosolenian tube projecting slightly 
into the chamber cavity. 

Diagnosis.— Oolina sayulensis is distinguished by its 
smooth collar and non-costate upper one-third of test. 

Discussion. — Oolina acuticosta (Reuss, 1862) differs 
from O. sayulensis in possessing only eight to 12 cos- 
tae, which continue to the base of the neck. 

Oolina borealis Loeblich and Tappan, 1954, differs 
from Oolina sayulensis in possessing costae that con- 
tinue to the base of the smooth collar and a radiate 
aperture instead of a simple pore (see Loeblich and 
Tappan, 1953, p. 68). 

Oolina apliopleura (Loeblich and Tappan, 1953), 
from the Holocene of Alaska, has fewer costae (ten to 
12), which continue to the base of the collar. Lagena 
asanoi Matsunaga, 1963, from the Neogene of Japan, 
is similar to O. apliopleura (Loeblich and Tappan) but 
has more costae (20 to 24). 

Types. — Holotype: USNM 400651; paratypes: 
USNM 400652. 
Measurements.—Length: 0.32-0.45 mm, width: 

0.23-0.27 mm. Holotype: length: 0.42 mm, width 0.27 
mm. 

Type locality. —Locality PD-45, Potrerillos Dome, 
south side of Mexican Highway #180, 12.1 km east of 
Acayucan, State of Veracruz, Mexico. In the lower 
Concepcion “biozone” (N.19), early Pliocene. 

Other localities. — Rare in the Encanto “biozone” 
(locs. PD-68 and SD-4) of the study area. 

Oolina cf. O. alifera (Reuss, 1870) 
Plate 16, figure 2 

Lagena alifera Reuss, 1870, p. 467, text-figs. 15-16, 21, 22. 

Description. — Test free, unilocular, small (length: 0.3 
mm), elliptical in side view, circular in transverse sec- 
tion; base slightly truncated; wall calcareous, hyaline, 
finely perforate, ornamented with five to six prominent 
longitudinal, bladelike costae, evenly spaced, origi- 
nating at a ring at the base and merging into a smooth 
raised collar that is either pentagonal or hexagonal in 
apertural view; one to two costae intervening in po- 
sition, varying in length and terminating below the 
collar; area below collar excavated in side view be- 

tween the prominent costae; aperture terminal, a small 
round opening at the end of a short, smooth neck that 
projects from the collar, with a short entosolenian tube 
projecting slightly into the chamber cavity. 

Discussion. — The specimens from this study closely 
resemble O. alifera (Reuss) described from the middle 
Oligocene of Germany. However, O. alifera has fewer 
costae (eight to nine) and a quadrate collar. 

Oolina sayulensis, n. sp. differs from O. cf. O. alifera 
in possessing a circular collar and costae restricted to 
the lower two-thirds of test. 
Distribution. — Oolina cf. O. alifera is rare at local- 

ities PD-37, 52, 56, 58, and SD-4 in the Encanto “bio- 
zone". 

Oolina cellularis (Silvestri, 1896) 
Plate 16, figure 3 

Lagena cellularis Silvestri, 1896, p. 118, pl. 3, figs. 3a-b, 4. 

Description. — Test free, unilocular, pyriform in side 
view, circular in cross-section, greatest width near mid- 
dle of test, gradually tapering to a short stout neck; 
wall calcareous, hyaline, finely perforate, ornamented 
with a raised reticulate network of irregular pits cov- 
ering the entire test except for the neck, which is smooth, 
and the small circular depression at the base of test; 
aperture terminal, a small round opening at the end of 
the neck. 

Discussion. — Oolina mariae (Karrer, 1877) differs 
from О. cellularis in possessing the hexagonal cells in 
rows parallel to the long axis ofthe test. Silvestri (1896) 
shows rhombohedral cells in his type figure of О. cel- 
lularis. The Mexican specimens have irregularly-shaped 
pits. Since the species is rare in the study area, the 
variation of cellular pattern cannot be determined. 

Distribution. — Oolina cellularis was described from 
the Pliocene of Italy. This species is rare in the Encanto 
“biozone” at locality SD-4. 

Oolina hexagona (Williamson, 1848) 
Plate 16, figure 4 

Entosolenia squamosa (Montagu). var. y, hexagona Williamson, 
1848, p. 20, pl. 2, fig. 23. 

Lagena hexagona (Williamson). Cushman, 1930, p. 30, pl. 5, figs. 
11a-b; Marks, 1951, p. 46; Bermudez and Seiglie, 1963, p. 93, pl. 
17 fg 10% 

Entosolenia hexagona Williamson. Asano, 1951; p 35; fig. 151. 
Oolina hexagona (Williamson). Akers and Dorman, 1964, p. 46, pl. 

6, fig. 8; Murray, 1971, p. 93, figs. 1-3; Feyling-Hanssen е! al., 
1971, p. 224, pl. 17, fig. 6. 

Description. — Test free, unilocular, small, subglob- 
ular in side view, circular in cross-section, with a short 
thick neck; wall calcareous, hyaline, finely perforate, 
ornamented with a reticulate pattern of raised hexag- 
onal cells arranged in a honeycomb pattern; aperture 
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terminal, a small rounded opening slightly produced 

at the end of the polygonal shaped neck. 

Discussion. — Oolina hexagona differs from O. melo 

d'Orbigny, 1839b, in its hexagonal rather than quad- 

rangular cells. 

Distribution. — Ооппа hexagona is recorded from the 

Holocene of the Atlantic; Pleistocene, and Miocene of 

the Gulf Coastal Plain; Tertiary of California, Europe, 

Caribbean and Mediterranean. This species is rare in 

the Encanto “biozone” of the study area at localities 

PD-56 and 68. 

Oolina melo d'Orbigny, 1839 

Plate 16, figure 5 

Oolina melo d'Orbigny, 1839b, p. 20, pl. 5, fig. 9; Asano, 1956, p. 
43, pl. 5, figs. 44-50; Murray, 1971, p. 93, pl. 37, figs. 4-6; Feyling- 

Hanssen et al., 1971, p. 226, pl. 6, fig. 5, pl. 17, fig. 9. 

Entosolenia squamosa var. catenulata Williamson, 1848, p. 19, pl. 

2, fig. 20. 
Entosolenia squamosa var. scalariformis Williamson, 1848, p. 20, 

pl. 2, figs. 21-22. 

Lagena catenulata (Williamson). Cushman, 1923, p. 9, pl. 1, fig. 11. 

Entosolenia catenulata Williamson. Asano, 1951, p. 34, fig. 149. 

Description. — Test free, small, unilocular, oval in 

side view, circular in cross-section, length one-and- 

one-half times the width, upper portion of test slightly 

tapering to the apertural end, which has a short broad 

neck; wall calcareous, hyaline, finely perforate, orna- 

mented by 18 to 20 longitudinal costae that extend 

from the base to the apertural end; in between and 

perpendicular to the costae are eight to ten ridges form- 

ing raised rectangular cells; the cells formed at the base 

of test and those surrounding the aperture are polyg- 

onal; aperture terminal, a small round opening pro- 

duced at the end of a short neck ornamented by costae, 

which in end view form a six- to eight-pointed star. 

Discussion. —Loeblich and Tappan (1953, p. 72) 

noted in their studies of Recent Arctic foraminifers 

that the forms described as varieties O. catenulata and 

O. scalariformis by Williamson appear to be end mem- 

bers of a gradational series. These varieties were com- 

bined under the name Oolina melo d'Orbigny, 1839b. 

Asano (1956, p. 44), agreed that “there is a consider- 

able amount of variation in the forms, but they seem 

to form a gradational series." Following this rationale, 

О. scalariformis and О. catenulata are placed in syn- 

onymy with O. melo in this study. 

Marks (1951, p. 46) noted that the ornamentation 
of O. hexagona (Williamson, 1848) and O. scalarifor- 
mis (Williamson, 1848) tend to intergrade. It may be 

possible with a detailed population study to show that 
O. melo sensu lato and O. hexagona are part of a 
continuous morphologic series. 

Distribution. —Oolina melo is recorded from the 

Holocene ofthe Atlantic and Pacific, Pleistocene of the 

Gulf Coast and Denmark, and Tertiary of Europe and 

Japan. This species is rare in the Concepcion and En- 

canto ““biozones”. 

Oolina setosa (Earland, 1934) 

Plate 16, figure 6 

Lagena longispina Brady, 1884 (part), p. 454, pl. 56, figs. 33-35 (not 

pl. 56, fig. 36 or pl. 59, figs. 13-14). 

Lagena globosa (Montagu) var. setosa Earland, 1934, p.150, pl. 6, 

ПР 22, 
Lagena distycha Buchner, 1940, p. 513, pl. 21, figs. 438-439. 
Oolina globosa (Montagu) var. setosa (Earland). Barker, 1960, p. 

116, pl. 56, figs. 33-35. 

Oolina globosa (Montagu) var. setesa [sic] (Earland). LeRoy, 1964, 

р. 26, pl. 13, fig. 44. 

Description. — Test free, unilocular, small, subcir- 

cular to ovate in side view, circular in cross-section; 

wall calcareous, hyaline, finely perforate; base orna- 

mented with eight to ten well-developed spines, irreg- 

ularly spaced, the remainder of test smooth; aperture 

terminal, a small elliptical opening, slightly produced. 

Discussion. — Earland (1934) considered Brady’s fig- 

ures of O. longispina to represent two distinct forms. 

One form, with short basal spines irregularly spaced, 

he assigned to O. globosa (Montagu) var. setosa (Ear- 

land, 1934). The other form, with long spines on the 

base oriented in a row, he placed in O. longispina (Bra- 

dy, 1884). Barker (1960, p. 116) agreed with this sep- 

aration, and it is therefore utilized in this study. 

Distribution. — Oolina setosa is recorded from the 

Holocene of the Pacific and Mediterranean; and Plio- 

cene of Okinawa. This species 1s rare in the Encanto 

“biozone” at localities PD-35 and 68. 

Oolina staphyllearia (Schwager, 1866) 

Plate 16, figure 7 

Fissurina staphyllearia Schwager, 1866, p. 209, pl. 5, fig. 24. 

Entosolenia staphyllearia (Schwager). Hadley, 1934, p. 17, pl. 2, figs. 

BO 

Lagena staphyllearia (Schwager). Bermudez, 1949, p. 118, pl. 11, 

fig. 4; Cushman, 1934, p. 120, pl. 14, fig. 5. 

Description. — Test free, unilocular, ovate in side 

view, circular to slightly compressed in cross-section; 

wall calcareous, hyaline, finely perforate; base orna- 

mented with two to four thick spines with a length 

almost equal to radius of test, spaced in regular inter- 

vals along a median line; aperture terminal, slightly 

produced, an elongate slit in plane of compression and 

in same alignment as basal spines. 

Discussion. — The Mexican specimens of О. sta- 

phyllearia are not as compressed in end view as are 

Schwager's types but are similar in all other respects. 

Oolina longispina (Brady, 1884) differs from O. sta- 

phyllearia in possessing spines whose length equals one 

to two test diameters. 
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Distribution. — This species has been recorded from 
the Pliocene of Car Nicobar and Fiji; the Tertiary of 
Dominican Republic, and Cuba. It is rare at localities 
PD-58, 35, and 68 in the Encanto “biozone”. 

Genus PARAFISSURINA Parr, 1947 

Parafissurina pseudomarginata (Buchner, 1940) 
Plate 15, figure 8 

Lagena pseudomarginata Buchner, 1940, p. 534, pl. 27, figs. 566- 
070 

Parafissurina marginata (Walker and Jacob) [sic]. Puri, 1953, p. 
127, pl. 26, fig. 9 (not Vermiculum marginatum Montagu, 1803— 
Walker and Jacob citation incorrect). 

Lagena marginata (Montagu). Agip Mineraria, 1957, pl. 18, figs. 3, 
3a (not Vermiculum marginatum Montagu, 1803). 

Description. — Test free, large, unilocular, with en- 
tosolenian tube, compressed, ovate in transverse sec- 
tion, circular in side view, apertural end slightly pro- 
duced; wall calcareous, hyaline, smooth, finely 
perforate; periphery with distinct keel, moderately wide, 
thin near the base and becoming thicker and rounded 
approaching the apertural end; aperture a crescentic 
subterminal slit at one side of the test with extension 
of the wall and keel projecting above the slit. 

Discussion. — Buchner (1940, pl. 27) illustrates sev- 
eral forms of Parafissurina pseudomarginata (Buch- 
ner) The form which most resembles the Mexican 
specimens is that referred to as forma inaequimargi- 
nata by Buchner (1940). 

The specimen illustrated by Bermudez (1949, pl. 10, 
fig. 57) and assigned to Lagena marginata (Walker and 
Boys) may be P. pseudomarginata (Buchner). 
Distribution. — Parafissurina pseudomarginata was 

described from the Holocene and Tertiary of Italy. It 
is recorded as P. marginata from the Miocene (Choc- 
tawhatchee Formation) of Florida. It is rare at localities 
PD-35, 52, and 56 in the Encanto “biozone”. 

Superfamily ROBERTINACEA Reuss, 1850 

Family EPISTOMINIDAE Wedekind, 1937 

Genus HOEGLUNDINA Brotzen, 1948 

Hoeglundina elegans (d'Orbigny, 1826) 
Plate 14, figures 4—5 

Rotalia (Turbinulina) elegans d'Orbigny, 1826, p. 276, Modeles no. 
54 (figured in Parker, Jones, and Brady, 1871, pl. 12, fig. 142). 

Epistomina elegans (d'Orbigny). Cushman and Jarvis, 1930, p. 365, 
pl. 34, figs. 1а-с; LeRoy, 1941a, р. 40, pl. 1, figs. 5, 6, 7; Asano, 
1951, p. 17, figs. 130-131. 

Hoeglundina elegans (d'Orbigny). Phleger and Parker, 1951, p. 22, 
pl. 12, figs. 1a-b; LeRoy, 1964, p. 38, pl. 6, figs. 27-28; Belford, 
1966, p. 190, pl. 36, figs. 8-13. 

Description. — Test free, trochospiral, spiral side evo- 
lute, umbilical side involute, biconvex in edge view, 

periphery acute, circular in side view; chambers dis- 
tinct, seven to nine in the last whorl, increasing in size 
gradually; sutures distinct, flush with surface, strongly 
oblique on the spiral side, obliquely radial on the um- 
bilical side; wall calcareous, hyaline, finely perforate, 
smooth, often with a complex pattern of thickenings 
on the umbilical side; aperture an elongate slit, ex- 
tending the breadth of ultimate chamber, in axis of 
coiling, parallel to peripheral margin on umbilical side, 
penultimate chamber with a narrow, interiomarginal, 
extraumbilical slit at the base of chamber. 

Discussion. — All specimens from the study material 
had broken final chambers and were missing the pe- 
ripheral slit aperture. The specimen figured (Pl. 14, 
figs. 4—5) possesses the interiomarginal, basal slit con- 
necting the ultimate and penultimate chambers. 

Distribution. — Hoeglundina elegans is a widely dis- 
tributed species. It is recorded from the Holocene of 
the Atlantic and Pacific oceans, Caribbean, Gulf of 
Mexico, and Mediterranean; Pleistocene of the Gulf 
Coast; Tertiary of Japan, Okinawa, East Borneo, Papua 
New Guinea; late Miocene to early Pliocene (Bowden 
Formation) of Jamaica; and middle Pliocene (Mao 
Formation) of the Dominican Republic. This species 
is rare in the Encanto “biozone” at localities SD-4, 
PD-77, and 79. 

Superfamily BULIMINACEA Jones, 1875 

Family SPHAEROIDINIDAE Cushman, 1927a 

Genus SPHAEROIDINA d'Orbigny, 1826 

Sphaeroidina bulloides d'Orbigny, 1826 
Plate 14, figure 6 

Sphaeroidina bulloides d'Orbigny, 1826, p. 267, Modeles no. 65; 
Cushman, 1924, p. 36, pl. 7, figs. 1-6; Cushman and Todd, 1945, 
р. 65, pl. 11, fig. 9; Agip Mineraria, 1957, pls. 4—5, fig. 2; Dieci, 
1959, p. 87, pl. 7, figs. 18-19; Akers and Dorman, 1964, p. 54, 
pl. 11, figs. 9-10; LeRoy, 1964, p. 41, pl. 16, figs. 21-22; LeRoy 
and Levinson, 1974, p. 8, pl. 5, fig. 2. 

Sphaeroidina bulloides d'Orbigny var. chilostomata Galloway and 
Morrey, 1929, p. 32, pl. 5, figs. 1a-b. 

Description. — Test free, subglobular, early portion 
trochospiral, later streptospiral; chambers inflated, dis- 
tinct, hemispherical, rapidly increasing in size as added, 
embracing most of the preceding ones, four to six 
chambers visible, ultimate chamber comprising almost 
one-half the size of the test; sutures distinct, depressed; 
wall calcareous, hyaline, smooth, finely perforate; ap- 
erture interiomarginal, a crescentic slit at basal margin 
ofthe ultimate chamber, surrounded Буа Пр and near- 
ly closed by a flat tooth. 

Discussion. — Marks (1951, p. 70) places S. austriaca 
d'Orbigny, 1846, and S. variabilis Reuss, 1851, in syn- 
onymy with 5. bulloides. Renz (1948, p. 167) states 
that S. variabilis Reuss, 1851, is probably synonymous 
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with 5. bulloides. This is an indication of the vari- 

ability in form of 5. bulloides. Several other species 

such as 5. chilostomata Galloway and Morrey, 1929, 

and S. ciperana Cushman and Todd, 1949a, may also 

be conspecific. А review of the holotypes or topotypes 

of these species needs to be undertaken to solve the 

problem. Cushman and Todd (19492), in their study 

of the genus Sphaeroidina and its species, did little to 

clarify the problem. 

Distribution. — Sphaeroidina bulloides is a widely 

distributed species. It is recorded from the Holocene 

ofthe Atlantic, Pacific, Mediterranean, Caribbean, and 

Gulf of Mexico; Pleistocene of the Gulf of Mexico; 

Tertiary of Italy, Vienna Basin, Spain, California; late 

Miocene to early Pliocene (Bowden Formation) of Ja- 

maica; early Miocene (Ponce Formation) of Puerto 

Rico; middle to late Miocene (Cojimar Formation) of 

Cuba; and middle Oligocene to early Miocene (Som- 

brerito Formation) of the Dominican Republic. This 

species is rare in the Concepcion and Encanto “‘bio- 

zones". 

Family BOLIVINITIDAE Cushman, 1927a 

Genus BOLIVINA d'Orbigny, 1839b 

Bolivina imporcata Cushman and Renz, 1944 

Plate 17, figure 1 

Bolivina floridana Cushman var. regularis Cushman and Renz, 1941, 

p. 17, pl. 3, fig. 7 (homonym of B. regularis Nuttall, 1928). 

Bolivina floridana Cushman var. imporcata Cushman and Renz, 

1944 (nom. nov.), p. 78; Drooger, 1953, p. 130, pl. 21, figs. 5, 

7, 8. 

Bolivina imporcata Cushman and Renz. Cushman and Renz, 1947, 

p. 26, pl. 6, fig. 9; Renz, 1948, p. 118, pl. 7, figs. 3a-b; Redmond, 

1953, p. 720, pl. 75, figs. 9a-b. 

Bolivina palantia Poag, in Poag and Sweet, 1972, p. 258, figs. 8- 

12% 

Description. — Test free, biserial, elongate, twice as 

long as broad, initial portion rounded with an initial 

angle of 45? in side view, compressed in edge view; 

chambers numerous, nine to 11 pairs in the adult, basal 

margin of each chamber with two lobes, the lobes of 
each chamber pair aligned to form four rows of over- 

lapping lobes on each side of test, central two rows 

forming prominent ridges the length of the test; cham- 

bers deeply excavated between the lobes; wall calcar- 

eous, hyaline, perforate; aperture an elongate loop ex- 

tending from the base of ultimate chamber to apex, 

with a distinct toothplate. 

Discussion. — Вопута imporcata differs from В. 

floridana Cushman, 1918b, in possessing more deeply 

excavated pits between lobes and higher, narrower 

ridges extending along length of test. 

After studying populations of B. imporcata from the 

study area and from the late Pliocene of the subsurface 

of the Louisiana and Texas continental shelf, I have 

concluded that B. imporcata is highly variable in shape, 

size, and surface morphology. 

Bolivina palantia Poag, in Poag and Sweet, 1972 

from the Texas continental shelf, falls within the species 

concept of B. imporcata used herein and is therefore 

a junior synonym. 

Distribution. — Bolivina imporcata was described 

from the middle to late Miocene (Pozon Formation) 

of Venezuela. The extinction level in the Gulf of Mex- 

ico is equivalent to the extinction of Globorotalia mio- 

cenica Palmer, 1945 (Poag and Sweet, 1972, p. 258). 

This species is recorded from the Pleistocene of the 

Gulf of Mexico and Aruba (West Indies), Miocene 

(Cubagua and Carenero formations) of Venezuela, and 

the Tubara Formation of Colombia. 

Bolivina imporcata occurs in abundance throughout 

the Concepcion and Encanto “‘biozones” of the study 

area. It appears to be restricted to the Gulf of Mexico- 

Caribbean area. 

Bolivina scalprata miocenica Macfayden, 1930 

Plate 17, figures 2-3 

Bolivina scalprata Schwager var. miocenica Macfayden, 1930, p. 

61, pl. 4, figs. 22a-b; Cushman, 1937c, p. 84, pl. 9, figs. 32-34; 

Cushman and Todd, 1945, p. 44, pl. 7, fig. 4; Palmer, 1945, p. 

48, pl. 1, figs. 2a-b; Colom, 1946b, p. 107, pl. 6, figs. 164—166. 

Bolivina pseudorobusta Valk, 1945, p. 24, pl. 2, figs. 9—10. 
Bolivina scalprata Schwager miocenica Macfayden. Souaya, 1965, 

p. 323, pl. 3, fig. 8. 

Description. — Test free, compressed, biserial, twice 

as long as broad, widest near the apertural end, initial 

end rounded, periphery subacute with a weakly-de- 

veloped narrow keel; chambers distinct, nine to ten 

pairs in the adult, broader than high, increasing grad- 

ually in size, basal margin of each chamber with de- 

posits of clear shell material forming basal chamber 

lobes; sutures limbate, raised, strongly curved; wall 

calcareous, hyaline, coarsely perforate, ornamented by 

a raised median ridge that extends from the initial end 

to the penultimate chamber; aperture an elongate nar- 

row slit in the plane of compression, extending from 

the base of the ultimate chamber to a terminal position, 

with a toothplate. 

Discussion. — Bolivina scalprata miocenica shows a 

distinctive series of nodes at the basal margin of each 

chamber, a feature easily seen in transmitted light (see 

Pl. 17, fig. 3). The raised sutures give the chambers a 

depressed appearance that can be seen in the SEM 

photo in Plate 17, figure 2a. 
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Bolivina malkinae Coryell and Emblich, 1937, is 
similar to the above species and may be a junior syn- 
onym. Bolivina goesii Cushman, 1922b, differs from 
B. scalprata miocenica in possessing a finely- rather 
than coarsely-perforate wall, in its depressed sutures 
and rhomboid test. 

Distribution. — Bolivina scalprata miocenica was de- 
scribed from the Miocene of Egypt. It is recorded from 
the Plio-Pleistocene ofthe Island of Ceram (Indonesia), 
Miocene of Mallorca (Mediterranean Sea), and from 

the late Miocene to early Pliocene (Bowden Formation) 
of Jamaica. This species is rare in the Concepcion and 
Encanto ““biozones”. 

Genus BRIZALINA Costa, 1856 

Brizalina alata (Seguenza, 1862) 
Plate 17, figure 6 

Vulvulina alata Seguenza, 1862, p. 115, pl. 2, figs. 5, 5a. 
Bolivina beyrichi Reuss var. alata (Seguenza). Brady, 1884, p. 422, 

pl. 53, figs. 2-4. 

Bolivina alata (Seguenza). Cushman, 1937c, p. 106, pl. 13, figs. 3- 
11; Cushman and Todd, 1945, p. 42, pl. 6, fig. 25; Colom, 1946a, 
р. 160, pl. 10, figs. 173, 176-177, 185-186, 190-193; Hofker, 
1951, p. 96, figs. 54a-b; LeRoy, 1964, p. 31, pl. 2, fig. 12. 

Brizalina alata (Seguenza). Belford, 1966, p. 24, pl. 1, figs. 1-2. 

Description. - Test free, biserial, compressed, elon- 
gate, about one-and-one-half times as long as broad, 
broadest near apertural end, initial end with an inflated 
proloculus; periphery carinate with a wide keel, the 
basal portion of each chamber projecting downward 
to form a serrated margin; chambers distinct, seven to 

nine pairs, early chambers low and broad, increasing 
rapidly in size in the adult until height is greater than 
breadth, distinctly overlapping, very slightly inflated; 
sutures distinct, curved, slightly depressed; wall cal- 
careous, smooth, finely perforate, except for the upper 
portion of most chambers; aperture elongate, narrow, 
surrounded by a thin rim, with a narrow toothplate. 
Discussion. — Belford (1966) differentiates B. alata 

(Seguenza) from B. pseudobeyrichi (Cushman, 1926b) 
in that the former species has a much wider keel, and 
finer perforations. The type figure of Brizalina superba 
(Emiliani, 1949) appears similar to B. alata and may 
be a junior synonym. 
Distribution. — Brizalina alata was described from 

the Pleistocene of Italy. It is recorded from the Ho- 
locene of the Atlantic, Pacific, Gulf of Mexico and the 
Caribbean area; Pleistocene of the Gulf of Mexico; 
Pliocene of Okinawa and Papua New Guinea; and the 
Tertiary of the Caribbean and Mediterranean areas. 
Brizalina alata occurs at most localities in the Con- 
cepcion and Encanto “biozones”. 

Brizalina albatrossi (Cushman, 1922) 

Plate 17, figures 4—5 

Bolivina albatrossi Cushman, 1922b, p. 31, pl. 6, fig. 4; Cushman, 
1937c, p. 153, pl. 18, figs. 22-24; Phleger and Parker, 1951, p. 
12, pl. 6, figs. 15, 16; Hofker, 1951, p. 84, figs. 46-48; LeRoy, 
1964, p. 31, pl. 2, fig. 15; Feyling-Hanssen, 1964, p. 318, pl. 16, 
fig. 6; LeRoy and Hodgkinson, 1975, p. 432, pl. 9, fig. 1. 

Description. — Test free, biserial, elongate, length two- 
and-one-half times the width, broadest near apertural 
end, initial end rounded, periphery broadly rounded, 
ovate in transverse section; eight to nine pairs of cham- 
bers in the adult, slightly inflated, increasing gradually 
in size as added; a triangular plug of calcite is developed 
on the upper and inner margin of each chamber in the 
last two-thirds of test; sutures distinct, except in early 
portion, somewhat limbate, strongly oblique; wall cal- 
careous, hyaline, coarsely perforate, with coarse sur- 
face ornamentation, consisting of an irregular, rough, 
pitted surface for the initial half of test, almost smooth 
near the apertural end; aperture elongate, extending 
from the base of the ultimate chamber to a terminal 
position, surrounded by an elevated lip and imperfo- 
rate area, with a narrow toothplate. 

Discussion. — Brizalina irregularis (LeRoy, 1939) 
from the Neogene of Sumatra differs from B. albatrossi 
in possessing a more irregular, pitted surface, and a 
more angular periphery. 

Distribution. — Brizalina alabatrossi was described 
from the Holocene off the North Carolina coast. It is 
recorded from the Holocene of the Gulf of Mexico, 
Caribbean, and Atlantic Ocean; and the Pleistocene of 

the Gulf of Mexico and Norway. This species is com- 
mon in the lower Concepcion and Encanto “biozones” 
at most localities. 

Brizalina barbata (Phleger and Parker, 1951) 
Plate 17, figure 7 

Bolivina barbata Phleger and Parker, 1951, p. 13, pl. 6, figs. 12-13; 
Drooger and Kaasschieter, 1958, p. 28, pl. 1, fig. 2; Andersen, 
1961, p. 93, pl. 20, figs. 6a-b; Akers and Dorman, 1964, p. 24, 

pl. 8, fig. 34. 

Description. —Test free, biserial, compressed, two- 
and-one-half times as long as broad, broadest near 
apertural end, initial end with inflated proloculus; nar- 
row carina broken into sharp, downward-curving pro- 
jections at the basal portion of each chamber; ten pairs 
of chambers in the adult, narrow, curved, increasing 
gradually in size as added, somewhat inflated; sutures 
distinct, narrow, slightly depressed, strongly curved; 
wall calcareous, hyaline, smooth, finely perforate; ap- 
erture loop-shaped, extending up from base of final 
chamber, with a small tooth. 



62 BULLETIN 322 

Discussion. — Втга па barbata differs from B. alata 

(Seguenza, 1862) in its smaller size, more narrow ca- 

rina, and greater length-to-width ratio of test. 

Distribution. — Brizalina barbata was described from 

the Holocene of the Gulf of Mexico. It is also recorded 

from the Holocene of the Caribbean, and the Pleis- 

tocene of the Gulf of Mexico. This species is rare in 

the Concepcion and Encanto “‘biozones’’. 

Brizalina cf. B. furcata (Cushman and Jarvis, 1930) 

Plate 17, figures 10-11 

Bolivina furcata Cushman and Jarvis, 1930 (part), p. 363, pl. 33, 

figs. 7a-b (not fig. 8). 

Description. — Test free, biserial, elongate, length 

about two-and-one-half times the width, compressed, 

rhomboid in transverse section, initial end with a large 

spine, periphery acute with a keel and irregular ser- 

rations, greatest width at last pair of chambers; nine 

to ten pairs of chambers in the adult, large globular 

proloculus with chambers increasing gradually in size 

as added, curving down at margin; sutures distinct, 

thickening along median suture line with some clear 

calcite deposits, thin and sharply curved along cham- 

ber margins, generally flush with surface; wall calcar- 

eous, smooth, finely perforate; aperture elongate, ex- 

tending from the base of the ultimate chamber to a 

terminal position, with a narrow toothplate. 

Discussion. — This species differs from Brizalina fur- 

cata (Cushman and Jarvis, 1930) in possessing an ir- 

regular serrated keel. The keel of B. furcata is smooth 

and unserrated according to the type description of 

Cushman and Jarvis (1930). The specimens from the 

study area may be a subspecies of B. furcata. 

The clear calcite deposits along the inner chamber 

margins, the prominent spine and the serrated keel are 

diagnostic features of Brizalina cf. B. furcata. 

Distribution. — This species 15 rare in the Concepcion 

and Encanto “biozones”. 

Brizalina inflata (Heron-Allen and Earland, 1913) 
Plate 17, figure 9 

Bolivina inflata Heron-Allen and Earland, 1913, p. 68, pl. 4, figs. 

16-19; Cushman, 1937с, p. 166, pl. 18, fig. 16; Todd and Brón- 

nimann, 1957, p. 33, pl. 8, figs. 32-34. 

Bolivina (Bolivina) inflata Heron-Allen and Earland. Smith, 1963, 
p. 22, pl..30, figs. 22, 23. 

Description. — Test free, small (length: 0.32 mm), bi- 

serial, twice as long as broad, broadest near apertural 

end, periphery rounded, lobulate in side view, initial 

end rounded; chambers inflated, overlapping, usually 

five to nine pairs, increasing rapidly in size; sutures 

distinct, depressed; wall calcareous, smooth, finely per- 

forate; aperture an elongate loop extending from base 

of ultimate chamber to apex. 

Discussion. — Brizalina subspinescens (Cushman, 

1922b) differs from B. inflata in possessing а pitted or 

spinose ornamentation of the chambers. 

Distribution.— Brizalina inflata was described from 

the Holocene of the British Isles. It is recorded from 

the Holocene of the Atlantic, Pacific and Caribbean 

Sea. This species is rare in the Concepcion and Encanto 

“biozones”. 

Brizalina striatula (Cushman, 1922) 

Plate 17, figure 12 

Bolivina striatula Cushman, 1922d, p. 27, pl. 3, fig. 10; Cushman, 

1937c, p. 154, pl. 18, figs. 30-31; Cushman and McCulloch, 1942, 

p. 212, pl. 26, figs. 12, 13; Bermudez, 1949, p. 194, pl. 12, fig. 50. 
Bolivina isidroensis [?] Cushman and Renz, 1941, p. 17, pl. 3, fig. 8. 

Bolivina striatula Cushman forma typica. Boltovskoy, 1959, p. 82, 
pl. 11, fig. 32. 

Description. — Test free, biserial, four times as long 

as broad, rounded in transverse section, broadest near 

apertural end, initial end rounded; 12 to 13 pairs of 

chambers in the adult, slightly inflated, increasing grad- 

ually in size; sutures distinct, slightly limbate, strongly 

oblique; wall calcareous, coarsely perforate; the upper 

portion of chambers imperforate, ornamented by nu- 

merous longitudinal striae, restricted to the earlier half 

of test, remainder of test smooth; aperture elongate, 

extending from the base of the ultimate chamber to a 

terminal position, with a narrow tooth. 

Discussion. — This species differs from B. striatula 

spinata (Cushman, 1936a) in lacking the basal spine. 

Distribution. — Brizalina striatula was described from 

the Holocene of the Atlantic. It is recorded from Ho- 

locene of the Pacific and Caribbean; Miocene to early 

Pliocene (La Salinas Formation) of the Dominican Re- 

public, and late Miocene to early Pliocene (Bowden 

Formation) of Jamaica. It is rare in the upper Con- 

cepcion and Encanto ““biozones”. 

Brizalina striatula spinata (Cushman, 1936) 

Plate 17, figure 8 

Bolivina striatula Cushman var. spinata Cushman, 1936a, p. 59, pl. 

8, figs. 9a-b; Phleger and Parker, 1951, p. 14, pl. 7, fig. 7. 

Bolivina striatula Cushman forma spinata Cushman. Boltovskoy, 

1959, p. 83, pl. 11, fig. 33. 

Bolivina spinata Cushman. Andersen, 1961, p. 93, pl. 20, figs. 11a- 

b; Akers and Dorman, 1964, p. 26, pl. 8, fig. 10. 

Description. — Test free, biserial, four times as long 

as broad, rounded in transverse section, broadest near 

apertural end, initial end with short spine; chambers 

distinct, usually 12 to 13 pairs, very slightly inflated, 

increasing gradually in size; sutures slightly limbate, 

curved, slightly depressed in the adult portion; wall 

calcareous, coarsely perforate, upper portion of cham- 

bers in first two-thirds of test imperforate, ornamented 

by numerous, longitudinal narrow costae extending 
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from proloculus to almost two-thirds the length of the 
test; aperture elongate, extending from the base of the 
ultimate chamber to a terminal position, narrow at the 
base and expanding toward the upper end, with a nar- 
row toothplate. 

Distribution. — Brizalina striatula spinata was de- 
scribed from the Holocene of the Gulf of Mexico. It 
1s recorded from Holocene of the Atlantic, Caribbean; 
and Pleistocene of the Gulf of Mexico. It is rare in the 
Concepcion and Encanto “‘biozones’’. 

Brizalina subaenariensis (Cushman, 1922) 

Plate 17, figure 13 

Bolivina subaenariensis Cushman, 19225, p. 46, pl. 7, fig. 6; Cush- 

man, 1937с, p. 155, pl. 18, figs. 26-28; Drooger, 1953, p. 132, pl. 
21, figs. 11-13; Todd and Brónnimann, 1957, p. 34, pl. 8, figs. 

19-20; Akers and Dorman, 1964, p. 26, pl. 8, figs. 20, 28. > 
Brizalina subaenariensis (Cushman). Murray, 1971, p. 111, pl. 45, 

figs. 5-7. 

Description. — Test free, biserial, compressed, length 
twice the width; widest near apertural end, initial end 
with a short spine; periphery acute, carinate; seven to 
nine pairs of chambers in the adult, narrow, curved, 
increasing gradually in size, slightly inflated; sutures 
distinct, slightly depressed, strongly curved; wall cal- 
careous, hyaline, finely perforate, ornamented with two 

or more costae, center two extending from the initial 
end two-thirds the length of test, additional costae 
shorter, on either side of the other two; aperture elon- 

gate, narrow, surrounded by a rim, with a narrow 
toothplate. 

Discussion. — Brizalina subaenariensis mexicana 
(Cushman, 1922b) differs from B. subaenariensis in 

possessing costae that continue the length of the test. 

Distribution. — Brizalina subaenariensis was de- 
scribed from the Holocene of the Atlantic. It is re- 
corded from the Holocene and Pleistocene of the Ca- 
ribbean and Gulf of Mexico. It is abundant in the upper 
and lower Concepcion **biozones" and common in the 
Encanto ““biozone”. 

Genus LATEROSTOMELLA 

Klasz and Rérat, 1962 

Laterostomella subspinescens (Cushman, 1922) 

Plate 17, figure 14 

Bolivina subspinescens Cushman, 1922b, p. 48, pl. 7, fig. 5; Cush- 

man, 1937c, p. 157, pl. 19, figs. 1-3; Phleger and Parker, 1951, 
р. 15, pl. 7, figs. 11-12; Boltovskoy, 1959, p. 82, pl. 11, fig. 31; 

Akers and Dorman, 1964, p. 27, pl. 8, figs. 6, 15. 

Brizalina (Pseudobrizalina) cf. B. (P.) lobata (Brady) Zweig-Stry- 
kowski and Reiss, 1975, p. 110, pl. 7, figs. 1-10, pl. 8, figs. 1-4 

(not Bolivina lobata Brady, 1881). 

Description. — Test free, biserial, small, length twice 

the width, broadest near apertural end, initial end sub- 

rounded or with a spine, slightly compressed, ovate in 
transverse section; periphery lobate in side view; 
chambers inflated, five to six pairs in the adult, in- 
creasing uniformly in size; sutures distinct, strongly 
depressed, slightly oblique; wall calcareous, perforate, 
pitting or spinose ornamentation on the basal portion 
of chambers, the upper portion of each chamber 
smooth; aperture oval, extending from base of ultimate 
chamber to a terminal position, with a thickened rim; 
no toothplate observed. 
Discussion. — Laterostomella subspinescens differs 

from L. spinescens Cushman, 1911, in the coarser or- 
namentation and the distinct shoulder on each cham- 
ber. It differs from Laterostomella zanzibarica (Cush- 
man, 1936a) in the absence of raised sutures on the 
early portion of test. 
Distribution. — Laterostomella subspinescens was 

described from the Holocene of the Atlantic. It is re- 
corded from the Holocene and Pleistocene of the Gulf 
of Mexico; Holocene of the Caribbean, and Gulf of 
Elat. It is rare in the study area, occurring only at 
localities PD-52 and 68 in the Encanto “biozone”. 

Genus RECTOBOLIVINA Cushman, 1927a 

Rectobolivina limbata costulata (Cushman, 1922) 
Plate 18, figure 1 

Bolivina limbata Brady var. costulata Cushman, 1922d, p. 26, pl. 

3, fig. 8. 

Loxostoma limbata (Brady) var. costulata (Cushman). Palmer and 
Bermudez, 1936a, p. 248. 

Loxostoma limbatum (Brady) var. costulatum (Cushman). Cush- 
man, 1937c, р. 187, pl. 21, figs. 30-31; Cushman, 1942, p. 36, pl. 

10, figs. 2-4; Cushman and McCulloch, 1942, p. 223, pl. 28, figs. 

9-10. 
Loxostomum limbatum (H. B. Brady) var. costulatum (Cushman). 

LeRoy, 1964, p. 33, pl. 2, fig. 20. 

Rectobolivina limbata (Brady). Belford, 1966 (part), р. 49, pl. 4, figs. 
12-14 (not fig. 15). 

Description. —Test free, elongate, biserial in early 
stage, becoming uniserial, compressed, oval in trans- 
verse section, three to four times as long as broad, 
widest at middle; broadly rounded periphery and ini- 
tial end; chambers slightly inflated, biserial stage with 
four to five pairs of chambers, uniserial stage with three 
to four chambers; sutures indistinct in early portion, 

distinct in later portion, limbate, strongly oblique in 
biserial stage, depressed and curved in uniserial stage; 
wall calcareous, hyaline, finely perforate, ornamented 
by very fine longitudinal costae, generally restricted to 
biserial stage, distinct on earlier chambers, disappear- 
ing on later chambers; aperture terminal, large, oval 
with raised thickened imperforate rim and folded 
toothplate. 

Discussion. —Belford (1966, p. 49) placed both 
smooth and striate forms in Rectobolivina limbata 
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(Brady, 1881). Differences in ornamentation were con- 
sidered by Belford to be possibly part of the intraspe- 
cific variation of К. limbata. He suggested that detailed 
investigations be made of such features as the tooth- 
plate and pores of both costate and smooth forms oc- 
curring in a population. Rectobolivina limbata costu- 
lata is retained herein for costate forms. 

Distribution. — This subspecies was described from 

the Holocene of the Western Atlantic. It is recorded 
from the Holocene ofthe Pacific, Pliocene of Okinawa, 

Tertiary of Cuba and Aruba Island, and early Pleis- 
tocene (Playa Grande Formation) of Venezuela. It is 
rare in the Encanto “biozone” at localities SD-4 and 
PD-68. 

Family EOUVIGERINIDAE Cushman, 1927a 

Genus SIPHONODOSARIA Silvestri, 1924 

Siphonodosaria hyugaensis (Ishizaki, 1943) 
Plate 19, figure 1 

Ellipsonodosaria hyugaensis Ishizaki, 1943, р. 686, figs. 12-13; Азапо, 
1951: p 2 dle, 118; 

Description. - Test free, uniserial, small, slender, 

straight or slightly curved, length seven times the width, 
initial end rounded; chambers inflated, eight to ten in 
the adult, subglobular in early portion, more elongate 
in last half of test; sutures distinct, limbate, slightly 
depressed in early portion, more depressed in later 
portion; wall calcareous, hyaline, finely perforate, or- 
namented by small spines at basal end of each cham- 
ber, final chamber weakly hispid throughout; aperture 
terminal, subcircular with a tooth and seven to ten 
denticulations, at end of a short neck ornamented with 
short spines and a phialine lip. 

Discussion. — Siphonodosaria hyugaensis differs from 

S. oinomikadoi (Ishizaki, 1943) in its greater length- 
to-width ratio and constriction between chambers. 
Distribution. — Siphonodosaria hyugaensis was de- 

scribed from the early Pliocene of Japan. It is rare in 
the Concepcion and Encanto “biozones”. 

Siphonodosaria oinomikadoi (Ishizaki, 1943) 
Plate 19, figure 2 

Ellipsonodosaria oinomikadoi Ishizaki, 1943, p. 685, figs. 7-10; As- 

ano, 1951, p. 28, figs. 125-126. 

Discussion. — Test free, uniserial, elongate, length four 
to five times the width, circular in cross-section; cham- 
bers distinct, six to eight in the adult, increasing grad- 
ually in size, inflated, embracing; sutures limbate, not 
depressed in the early portion, slightly depressed in the 
later two-thirds of test, wall calcareous, hyaline, finely 
perforate, generally smooth, later chambers have small 
scattered spines; aperture terminal, circular, with a dis- 

tinct tooth and eight to nine denticulations on inner 

margin of lip at end of a short neck ornamented with 

numerous spines. 

Discussion. —\shizaki described the type as having 

a “T-shaped tooth". The Mexican specimens possess 

a straight tooth with many secondary dentitions in the 

aperture (Pl. 19, fig. 2d). This difference may be only 

an intraspecific variation. 

Ellipsonodosaria matanzana Palmer and Bermu- 

dez, 19365, is similar to S. oinomikadoi but the cham- 

bers are not as embracing and the last chamber is more 

elongate than in any of the Mexican specimens. 

Distribution. — Siphonodosaria oinomikadoi was de- 

scribed from the early Pliocene of Japan. It is also 

recorded from the Pliocene of Taiwan. This species is 

rare in the lower Concepcion and Encanto “biozones”. 

Genus STILOSTOMELLA Guppy, 1894 

Stilostomella japonica (Ishizaki, 1943) 

Plate 19, figure 3 

Ellipsonodosaria japonica Ishizaki, 1943, p. 682, figs. 14-15; Asano, 

1951, р. 27, figs. 119-120. 

Description. — Test free, uniserial, elongate, length 

eight to ten times the width, slightly arcuate; chambers 

distinct, ten to 12 1n the adult, gradually increasing in 

size, early chambers slightly inflated, later chambers 

more inflated and elongate; sutures slightly depressed, 

limbate in early chambers; wall calcareous, hyaline, 

finely perforate, ornamented with hispid projections 

longitudinally aligned, weakly developed on earlier 

chambers, more distinct on later ones; aperture ter- 

minal, broken. 

Discussion. — All specimens obtained from the study 

area had broken apertures. Ishizaki (1943) describes 

S. japonica with a phialine lip and a distinct tooth. 

The last few chambers exhibit an unusual spinose 

ornamentation (see Pl. 19, figs. 3a, 3d). Each spine 

emerges from a groove in the chamber wall just above 

the spine. These spines are aligned longitudinally but 

not in rows. 

Distribution. —Stilostomella japonica was described 

from the early Pliocene of Japan. It is rare in the upper 

Concepcion “‘biozone” occurring only at locality PD- 
40. i 

Stilostomella lepidula (Schwager, 1866) 

Plate 19, figure 4 

Nodosaria lepidula Schwager, 1866, p. 210, pl. 5, figs. 27-28. 

Nodosaria monilis Silvestri, 1872, p. 71, pl. 8, figs. 173-183. 

Nodosaria antillea Cushman, 1923, p. 91, pl. 14, fig. 9. 

Nodogenerina lepidula (Schwager). Cushman, 1934, p. 122, pl. 14, 
figs. 15-16. 

Ellipsonodosaria recta Palmer and Bermudez, 1936b, p. 297, pl. 18, 
figs. 6-7. 
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Siphonodosaria recta (Palmer and Bermudez). Bermudez, 1949, p. 
227, pl. 14, fig. 26. 

Siphonodosaria antillea (Cushman). Akers and Dorman, 1964, p. 

53, pl. 9, fig. 34. 
Stilostomella antillea (Cushman). Schnitker, 1971, p. 212, pl. 5, figs. 

3a-b. 

Description. — Test free, uniserial, small, slender, ini- 
tial end rounded, sometimes with a short spine; cham- 

bers inflated, subglobular, increasing fairly rapidly in 
size, six to eight in the adult, strongly embracing in the 
early portion of test, more remote in the later portion; 
sutures distinct, slightly depressed in early portion, 
strongly depressed in later portion; wall calcareous, 

hyaline, finely perforate, ornamented by a series of 
spines encircling the lower halfofeach chamber, spines 
in single or multiple rows, the upper half of chamber 
smooth; aperture terminal, circular to ovate, with a 

prominent T-shaped tooth projecting into the opening 
from a phialine lip; at end of a short neck, which is 
ornamented by a collar of spines located midway along 
its length. 

Discussion. — Stilostomella paucistriata (Galloway 
and Morrey, 1929) differs from S. lepidula in its much 
larger test, more uniform size of chambers, and in 

possessing striae on the constriction between cham- 
bers. 

Distribution. — Stilostomella lepidula was described 
from the Pliocene of Car Nicobar. It is recorded from 
Holocene of the Pacific and Atlantic; Pleistocene of the 
Gulf of Mexico; Neogene of Ecuador, and Aruba. It is 
rare in the Concepcion and Encanto ““biozones”. 

Stilostomella paucistriata 

(Galloway and Morrey, 1929) 

Plate 19, figure 5 

Nodosaria intermittens Nuttall, 1928, p. 82, pl. 4, fig. 17 (homonym 

of Nodosaria intermittens Roemer, 1838). 
Nodosarella paucistriata Galloway and Morrey, 1929, p. 42, pl. 6, 

fig. 12; Coryell and Rivero, 1940, p. 343, pl. 42, figs. 21-23; 

Galloway and Heminway, 1941, p. 440, pl. 35, figs. 7-9. 

Ellipsonodosaria verneuili (d'Orbigny) var. paucistriata (Galloway 

and Morrey). Cushman, 1929a, p. 97, pl. 14, figs. 4-5; Cushman 

and Jarvis, 1934, pl. 10, figs. 2, 3; Colom, 1946b, p. 70, pl. 9, figs. 

201-203. 
Ellipsonodosaria ketienziensis Ishizaki, 1943, pl. 684, figs. 1, 6, 11. 
Siphonodosaria paucistriata (Galloway and Morrey). Drooger, 1953, 

р. 137, pl. 24, fig. 2. 

Description. —'Test free, uniserial, slightly curved, 

circular in cross-section, elongate, length six to nine 
times the width, initial end with a small asymmetrical 
spine; eight to 12 chambers in the adult, elongate and 
strongly embracing in first third of test, later subglob- 
ular and separated, increasing slowly in size as added; 
sutures distinct, less so in the first third of test, more 
depressed as chambers added, strongly limbate; wall 
calcareous, hyaline, finely perforate, ornamented by 

faint spines on lower portion of the last few chambers, 

the constricted area between the chambers ornamented 
by short striae that are restricted to the uppermost and 
lowermost portion of the later chambers; aperture ter- 
minal, kidney-shaped, with a distinct anchor-shaped 
tooth projecting into the opening, with a phialine lip 
at the end of a long neck ornamented by a collar of 
short spines located midway along its length. 

Discussion. — The apertural tooth of this species is 
formed by the infolding of the inner margin of the neck 
(Pl. 19, figs. 5c, d). The spines occurring near the base 
of each of the last few chambers appear to be the rem- 
nants of the spinose collar projecting through the 
chamber wall. Ellipsonodosaria helenae Samoilova, 
1947, is similar and may be a junior synonym, but the 
author failed to discuss any chamber ornamentation 
in the description ofthe type specimen. The type figure, 
however, appears to have similar constrictions near 

the suture areas. 

Distribution. — Stilostomella paucistriata was de- 
scribed from the Neogene of Ecuador. It is recorded 
from the early Pliocene of Japan and Taiwan, Miocene 
of Aruba, Miocene of Mallorca, Oligocene and early 
Miocene (Cibao and Ponce Formations) of Puerto Rico, 
and the late Miocene to early Pliocene (Bowden For- 
mation) of Jamaica. It is rare in the study area, re- 
stricted to the Encanto *^biozone". 

Family BULIMINIDAE Jones, 1875 

Subfamily BULIMININAE Jones, 1875 

Genus BULIMINA d’Orbigny, 1826 

Bulimina aculeata d'Orbigny, 1826 

Plate 20, figure 1 

Bulimina aculeata d'Orbigny, 1826, p. 269; Cushman and Todd, 

1945, p. 39, pl. 6, fig. 11; Colom, 1946a, p. 159, pl. 10, figs. 174— 

175; Cushman and Parker, 1947, p. 120, pl. 28, figs. 8-11; Hofker, 

1951, p. 151, text-figs. 92-94; Phleger and Parker, 1951, р. 15, 

pl. 7, fig. 23; Barker, 1960, p. 104, pl. 51, figs. 7-9; LeRoy, 1964, 

p. 30, pl. 11, fig. 7; Belford, 1966, p. 59, pl. 5, figs. 1-3. 

Bulimina pupoides d'Orbigny var. spinulosa Williamson, 1858, p. 
62, pl. 5, text-fig. 128. 

Description. — Test free, triserial, length one-and-one- 
half times the width, widest near middle of test, ovate 

in transverse section, initial end subacute; chambers 

inflated, rounded, four to five whorls, with chambers 

increasing rapidly in size; sutures distinct, depressed, 
generally obscured by ornamentation on early portion 
of test; wall calcareous, hyaline, finely perforate, lower 
half of test ornamented with fine to coarse spines, ex- 

tending downward from chamber wall, commonly with 
several large spines at the initial end; chambers of last 
whorl smooth but with a few spines along the lower 
portion of each chamber; aperture a loop-shaped slit 
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with toothplate in the apertural face at the inner margin 

of the ultimate chamber, surrounded by a raised lip. 

Discussion. — The ornamentation of Bulimina acu- 

leata varies greatly in the study material. Some spec- 

imens from the study area are finely hispid, but others 

have only a few well-developed spines. There is also 

variation in the shape of the test. Some individuals 

have more highly inflated chambers, producing a 

smaller length-to-width ratio: other specimens are more 

elongate. Bulimina aculeata frequently has been con- 

fused with Bulimina marginata d'Orbigny, 1826, and 

was even placed in synonymy with B. marginata by 

Hóglund (1947; fide Belford, 1966, p. 58). 

Bulimina aculeata is a distinct species and differs 

from B. marginata by not possessing sharply **under- 

cut" lower chamber margins and а spinose rim (see Pl. 

20, figs- 1, 3). 

Distribution. — Bulimina aculeata was described from 

the Holocene of the Adriatic Sea. It is also recorded 

from the Holocene of the Pacific, Atlantic and Gulf of 

Mexico; Pleistocene of the Gulf of Mexico; Pliocene 

and Miocene of Japan; Neogene of the Vienna Basin 

and Mallorca; late Miocene to early Pliocene (Bowden 

Formation) of Jamaica; and Neogene (Shimajiri For- 

mation) of Okinawa. It is common in the Concepcion 

and Encanto “biozones”. 

Bulimina alazanensis Cushman, 1927 

Plate 20, figure 2 

Bulimina alazanensis Cushman, 1927c, p. 161, pl. 25, fig. 4; Ber- 

mudez, 1949, p. 180, pl. 12, fig. 1; Phleger and Parker, 1951, p. 

16, pl. 7, figs. 24, 29; Souaya, 1965, p. 314, pl. 2, fig. 9; Belford, 

1966, p. 62, pl. 5, figs. 9-11. 

Description. — Test free, small, triserial, length al- 

most twice the width, widest near apertural end, initial 

end acute, circular in transverse section; chambers 

slightly inflated, increasing gradually in size; sutures 

indistinct; wall calcareous, hyaline, coarsely perforate, 

ornamented by 15 or more costae that are continuous 

from the proloculus to the base of the last two cham- 

bers; aperture an elongate slit with toothplate, located 

in a depression in the inner margin of ultimate cham- 

ber. 

Discussion. —Belford (1966, p. 63) notes that Вий- 

mina alazanensis and B. rostrata Brady, 1884, may 

overlap geographically and that an investigation into 

the intraspecific variability of these species 15 needed. 

They are considered herein to be two distinct species. 

Bulimina rostrata possesses costae that continue the 

length of the test and has a basal spine. 

Distribution. — Bulimina alazanensis was described 

from the late Oligocene (Alazan Formation) of Mexico. 

It is recorded from the Holocene of the Gulf of Mexico, 

Pacific, and Atlantic; Neogene of the Dominican Re- 

public, Colombia, Venezuela, Italy, Egypt and Papua 

New Guinea; middle to late Miocene (Cojimar For- 

mation) of Cuba; and Oligo-Miocene (Cipero For- 

mation) of Trinidad. It is rare and restricted to the 

Encanto “biozone”. 

Bulimina marginata d'Orbigny, 1826 

Plate 20, figure 3 

Bulimina marginata d'Orbigny, 1826, p. 269; Bermudez, 1949, p. 

182, pl. 12, fig. 11; Hofker, 1951, p. 154, text-figs. 95-96; Phleger 

and Parker, 1951, p. 16, pl. 7, figs. 27-28; Todd and Brónnimann, 

1957, p. 32, pl. 8, figs. 4-5; Barker, 1960, p. 104, pl. 51, figs. 3- 

5; LeRoy, 1964, p. 30, pl. 11, fig. 2; Murray, 1971, p. 119, pl. 49, 

figs. 1-7. 

Description. — Test free, triserial, length one-and-one- 

half times the width, widest near middle of test, ovate 

in transverse section, initial end acute; chambers ш- 

flated, undercut at the margin, rapidly increasing in 

size as added; sutures distinct, depressed, generally ob- 

scured by ornamentation on early portion, oblique in 

the later portion; wall calcareous, hyaline, finely per- 

forate, smooth, margins of chambers ornamented with 

short downward-projecting spines decreasing in num- 

ber on later chambers; aperture a loop-shaped slit with 

toothplate in the apertural face at the inner margin of 

the ultimate chamber, surrounded by a raised lip. 

Discussion. — Belford (1966, р. 58) noted that Buli- 

mina marginata and Bulimina aculeata d'Orbigny, 

1826, are closely related species, but Bulimina mar- 

ginata differs from B. aculeata in having distinctly 

“undercut” lower chamber margins. Specimens of В. 

marginata and B. aculeata from the study area are 

distinct, with features typical of the species. 

Distribution. — Bulimina marginata was described 

from the Holocene of the Adriatic Sea. It 1s recorded 

from the Holocene of the Atlantic, Pacific, Gulf of 

Mexico, Caribbean, and Mediterranean; Pleistocene of 

the Gulf of Mexico; Pliocene of Japan and Okinawa; 

Miocene of Aruba and Florida; late Miocene to early 

Pliocene (Gurabo Formation) of the Dominican Re- 

public; and late Miocene to early Pliocene (Bowden 

Formation) of Jamaica. It is rare in the study area, 

occurring in the Concepcion “biozone”. 

Bulimina spicata Phleger and Parker, 1951 
Plate 20, figure 5 

Bulimina spicata Phleger and Parker, 1951, p. 16, pl. 7, figs. 25, 30– 

31; Parker, 1954, p. 510, pl. 6, figs. 22, 23; Akers and Dorman, 

1964, p. 29, pl. 7, fig. 22. 

Description. — Test free, small, triserial, consisting of 

three to four whorls, length almost twice the width, 

last-formed whorl over one-half the test, initial end 

with short spines; chambers distinct, inflated, increas- 

ing rapidly in size, slightly overhanging previous ones; 
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sutures indistinct on early portion of test, obscured by 
ornamentation, distinct and depressed on later por- 
tion; wall calcareous, hyaline, coarsely perforate except 
for upper portion of last two chambers, which are im- 
perforate, ornamented by poorly-developed costae ter- 
minating as sharp spines below outer margins of cham- 
bers; aperture elongate, with well-developed toothplate, 
extending from suture to apex of ultimate chamber, in 
a slight depression, surrounded by a raised lip. 

Discussion. — Bulimina spicata differs from B. stria- 
ta mexicana Cushman, 1940, in its smaller size and 
less-developed costae. 

Distribution. — Bulimina spicata was described from 
the Holocene ofthe Gulf of Mexico. It is recorded from 
the Holocene of the Caribbean and Pleistocene of the 
Gulf of Mexico. It is rare in the Concepcion and En- 
canto “biozones” but occurs at most localities. 

Bulimina striata mexicana Cushman, 1940 
Plate 20, figure 4 

Bulimina inflata Seguenza var. mexicana Cushman, 1922b, p. 95, 
pl 21, BE 2. 

Bulimina inflata Seguenza. Cushman and Jarvis, 1930, p. 362, pl. 
33, fig. 5 (not Seguenza, 1862). 

Bulimina striata d'Orbigny var. mexicana Cushman, in Cushman 
and Parker, 1940, p. 16, pl. 3, fig. 9; Cushman and Todd, 1945, 
р. 40, pl. 6, fig. 10; Cushman and Parker, 1947, р. 119, pl. 28, fig. 
4; Phleger and Parker, 1951, p. 16, pl. 7, figs. 26, 32. 

Bulimina striata mexicana Cushman. Akers and Dorman, 1964, p. 
AY oll T5 

Description. — Test free, triserial, slightly longer than 
broad, consisting of four to five whorls, widest across 
last-formed whorl; chambers inflated, increasing in size 
as added, slightly overhanging the previous ones; su- 
tures distinct in the last whorl, depressed, obscured in 
earlier whorls by the overlapping chambers; wall cal- 
careous, hyaline, finely perforate, ornamented with 
thick costae on lower half of each chamber, many cos- 
tae extending downward across the sutures of previous 
chambers forming downward-projecting spines at the 
chamber margins; initial end of test with a prominent 
spine; aperture elongate, loop-shaped, beginning at the 
junction of the penultimate and antepenultimate 
chambers and extending up the face of the ultimate 
chamber to a terminal position, with lip surrounding 
the margin of the opening and a well-formed tooth- 
plate projecting outward from lip. 

Discussion. — Cushman and Parker (1940, p. 16), 
made extensive studies of Bulimina striata d'Orbigny, 
1843, and B. inflata Seguenza, 1862, and concluded 
that the species originally designated B. inflata var. 
mexicana Cushman, 1922b, was actually a form of B. 
striata d'Orbigny, 1843. They determined that B. striata 
differs from B. inflata in having definite collared, or 

undercut, chamber margins, and a prominent spine on 
the initial end. 

Bulimina striata mexicana Cushman, 1940, differs 
from В. striata d'Orbigny, 1843, in having costae that 
terminate in short spines at the chamber margins. Ви- 
limina nipponica Asano, 1958, is similar to B. striata 
mexicana and may be a junior synonym. 
Distribution. — Bulimina striata mexicana was de- 

scribed from the Holocene of the Gulf of Mexico. It 
is recorded from the Holocene of the Pacific, Atlantic, 
and Caribbean; Pleistocene of the Gulf of Mexico; and 
the late Miocene to early Pliocene (Bowden Formation) 
of Jamaica. It is rare in the study area, generally re- 
stricted to the lower Concepcion and Encanto “bio- 
zones". 

Genus GLOBOBULIMINA Cushman, 1927a 

Globobulimina pacifica Cushman, 1927 
Plate 21, figure 1 

Globobulimina pacifica Cushman, 1927a, p. 67, pl. 14, figs. 12a-b; 
Franklin, 1944, p. 314, pl. 46, fig. 19; LeRoy, 1944a, p. 27, pl. 5, 
fig. 12; Cushman and Parker, 1947, p. 134, pl. 29, fig. 37; Asano, 
1958, pl. 11, pl. 2, figs. 10a-b; LeRoy, 1964, p. 30, pl. 14, fig. 3. 

Description. —' Test free, triserial, pyriform in side 
view, broadest near base, decreasing in width toward 
the apertural end, ovate in transverse section; cham- 
bers inflated, strongly overlapping, last whorl only vis- 
ible in side view, earlier chambers seen in basal view; 
sutures distinct, flush with surface; wall calcareous, 
smooth, finely perforate; aperture loop-shaped, ter- 
minal, with a broad projecting toothplate. 

Discussion. — Globobulimina pacifica Cushman var. 
scalprata Cushman and Todd, 1945, differs from G. 
pacifica in possessing many fine, longitudinal striae. 

Distribution. — Globobulimina pacifica was de- 
scribed from the Holocene of the eastern Pacific. It has 
been recorded from the Holocene of the Atlantic, Plio- 
cene of Fiji, Oligocene (Carapita Formation) of Ven- 
ezuela, Neogene (Shimajiri Formation) of Okinawa, 
and Neogene of the East Indies. It is rare in the Con- 
cepcion and Encanto **biozones". 

Genus PRAEGLOBOBULIMINA Hofker, 1951 

Praeglobobulimina ovata (d'Orbigny, 1846) 
Plate 21, figure 3 

Bulimina ovata d'Orbigny, 1846, p. 185, pl. 11, figs. 13, 14; LeRoy, 
1941a, p. 32, pl. 1, figs. 95-96; Cushman and Parker, 1947, p. 
106, pl. 25, figs. 8-9; Asano, 1952, p. 11, text-figs. 57, 58. 

Praeglobobulimina ovata (d'Orbigny). Haynes, 1954, p. 190, text- 
figs. 9-12, 17-19. 

Protoglobobulimina ovata (d'Orbigny). Belford, 1966, p. 68, pl. 6, 
figs. 6—9. 

Description. — Test free, triserial, consisting of two 
to three whorls, elongate, twice as long as broad, last 
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whorl forming one-half or more of the test, circular in 

transverse section; chambers somewhat inflated, 

strongly overlapping previous ones; sutures distinct, 

slightly depressed, oblique; wall calcareous, hyaline, 

smooth, finely perforate; aperture loop-shaped, with a 

lip and distinct toothplate. 

Discussion. — Belford (1966, pp. 67, 68) reviewed the 

three species P. pupoides, P. ovata, and P. affinis and 

placed them in the genus Protoglobobulimina Hofker, 

1951. He based his recognition on the form of the 

toothplate, the position in relation to the septal fora- 

men and attachment of the toothplate as well as the 

perforations of the wall. Loeblich and Tappan (1964a, 

p. C561) placed the genus Protoglobobulimina in syn- 

onymy with Praeglobobulimina Hofker, 1951, because 

they did not consider pore shape as a valid criterion 

for generic separation. In this study the rationale of 

Loeblich and Tappan (1964a) is followed. 

There has been considerable confusion in the liter- 

ature in differentiating the two species ovata and pu- 

poides; thus a review of the internal character of the 

toothplate for individuals assigned to these two species 

is needed, as suggested by Belford (1966). According 

to Cushman and Parker (1947), P. ovata differs from 

P. pupoides in that the sutures curve downward rather 

than extending at right angles to the vertical axis. 

Distribution. — Praeglobobulimina ovata was de- 

scribed from the Tertiary of the Vienna Basin. It is 

recorded from the Holocene of the Pacific and Medi- 

terranean; Miocene-Pliocene of Papua New Guinea, 

Japan and East Indies. It is rare in the Concepcion and 

Encanto ““biozones”. 

Praeglobobulimina spinescens (Brady, 1884) 

Plate 21, figure 2 

Bulimina pyrula d’Orbigny var. spinescens Brady, 1884, p. 400, pl. 

50, figs. 11-12; Cushman, 1911, p. 78, text-fig. 128; Cushman and 

Parker, 1947, p. 124, pl. 28, figs. 30, 31. 

Bulimina pyrula spinescens Brady. Asano, 1950, p. 4, text-fig. 17. 

Praeglobobulimina spinescens (Brady). Hofker, 1951, p. 249, text- 

figs. 165-167; Belford, 1966, p. 73, pl. 6, figs. 19-21. 

Globobulimina spinescens (Brady). Asano, 1958, p. 12, pl. 3, figs. 

ра. 

Description.— Test free, elongate, triserial with 

strongly-overlapping chambers, circular in transverse 

section, one-and-one-half times as long as broad, ta- 

pering at both ends; chambers inflated, increasing rap- 

idly in size, highly involute, the last three chambers 

composing seven-eighths of the test, earlier chambers 

greatly reduced in size; sutures slightly depressed, nar- 

row; wall calcareous, hyaline, ornamented by short 

spines projecting downward from the lower portion of 

the last three chambers, and the chambers of the earlier 

whorls; last one-third of the test imperforate, the re- 

mainder finely perforate; aperture elongate, narrow, 

extending from base of final chamber toward its apex, 

with a distinct lip and toothplate. 

Discussion. — Praeglobobulimina differs from Glo- 

bobulimina Cushman, 1927a, in possessing a tooth- 

plate with a fixed edge along the length of the aperture 

and generally less developed external fanlike projection 

(Pl. 21, figs. 2b, d). 

Distribution. — Praeglobobulimina spinescens was 

described from the Holocene of the Pacific. It is re- 

corded from the Pliocene and Miocene of Japan and 

Papua New Guinea, and Tertiary of Italy. It is rare and 

restricted to the lower Concepcion and Encanto **bio- 

zones." 

Genus STAINFORTHIA Hofker, 1956 

Stainforthia cf. S. concava (Hóglund, 1947) 

Plate 21, figures 4—5 

Virgulina concava Hóglund, 1947, р. 257, pl. 23, figs. 3—4, pl. 32, 

figs. 4—7, p. 257, text-figs. 273-274. 

Description. — Test free, early stage triserial, later with 

twisted biserial stage, circular in transverse section, 

elongate, length three times the width, initial end 

pointed with one or two spines, test increasing in size 

gradually, greatest width near apertural end; chambers 

distinct, forming two to three whorls in biserial por- 

tion, increasing fairly rapidly in size, early chambers 

slightly inflated, later one greatly inflated, overlapping; 

sutures indistinct, depressed; wall calcareous, hyaline, 

smooth, finely perforate; aperture loop-shaped in face 

of ultimate chamber, toothplate with serrated curved 

portion protruding from aperture. 

Discussion. — The internal structure ofthe toothplate 

and attachment to the previous chamber is shown in 

Plate 21, figure 5. The lower portion of the toothplate 

attached to the preceding chamber wall distinguishes 

Stainforthia Hofker, 1956, from Buliminella Cush- 

man, 1911, which has the toothplate connecting to the 

previous aperture (Loeblich and Tappan, 1964a). 

The specimens from the study area differ from Stain- 

forthia concava (Hóglund, 1947) in possessing a ser- 

rated toothplate that projects from the depression in 

the apertural face. Stainforthia cf. S. concava differs 

from Stainforthia loeblichi (Feyling-Hanssen, 1954) in 

possessing one or two spines on the initial end (for a 

discussion and synonymy of S. loeblichi, see Feyling- 

Hanssen et al., 1971, p. 238). 

Distribution. — Stainforthia concava was described 

from the Holocene of Sweden. Stainforthia cf. S. con- 

cava is rare to common in the Concepcion and Encanto 

“biozones”. 

> 
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Subfamily PAVONININAE 

Eimer and Fickert, 1899 

Genus REUSSELLA Galloway, 1933 

Reussella pulchra Cushman, 1945 

Plate 22, figure 1 

Verneuilina spinulosa Reuss. Macfayden, 1930, p. 50, pl. 1, figs. 
8a—b (not Reuss, 1850). 

Reussella pulchra Cushman, 1945, p. 34, pl. 6, figs. 11-12; Marks, 

195 fo toll Toll 15 

Description. —Test free, triserial throughout, trian- 

gular in transverse section, tricarinate, length almost 

one-and-one-half times the width, flaring rapidly from 

a pointed initial end, greatest width near apertural end; 

15 chambers in five whorls, increasing fairly rapidly 

in size as added, each with one or more spines at the 

periphery; sutures distinct, limbate, raised and finely 

spinose, straight to slightly curved; wall calcareous, 

hyaline, coarsely perforate, with distinct large pores 

with raised rims, ornamented by short spines randomly 

distributed over the surface of each chamber, early 

portion of test spinose, almost obscuring the chambers, 

area immediately surrounding the aperture covered 

with short spines; aperture a low opening at base of 

ultimate chamber, with an internal toothplate. 

Discussion. — Reussella pulchra possesses the well- 

developed pores with raised rims that also appear on 

R. spinulosa (Reuss, 1850) (Pl. 22, figs. 24-е). Reuss- 

ella pulchra can be distinguished from other species 

of Reussella by the spinose ornamentation on the raised 

sutures and chamber walls. 

Distribution. — Reussella pulchra was described from 

the Miocene of the Vienna Basin. It is also reported 

from the Miocene of Egypt. This species is rare in the 

Encanto “biozone” occurring only at locality PD-68. 

Reussella spinulosa (Reuss, 1850) 

Plate 22, figure 2 

Verneuilina spinulosa Reuss, 1850, p. 374, pl. 47, figs. 12а-с. 
Reussella spinulosa (Reuss). Cushman, 1945, p. 33, pl. 6, figs. 8, 9; 

Renz, 1948, p. 156, pl. 7, figs. 16-17; Bermudez, 1949, p. 198, 

pl. 12, fig. 59; LeRoy, 1964, p. 34, pl. 3, fig. 19. 

Description. —' Test free, triserial throughout, trian- 

gular in transverse section, tricarinate, length one-and- 

one-half times the width, flaring rapidly from a pointed 

initial end, greatest width near apertural end; chambers 

distinct, numerous, 18 chambers in six whorls, in- 

creasing gradually in size as added, each with a well- 

developed spine at the periphery forming a serrated 

margin; sutures distinct, limbate, flush with surface, 

curved; wall calcareous, hyaline, smooth, except for 

small tubercles around the aperture, coarsely perforate; 

a distinct row of large pores with elevated rims orna- 

ment the chamber wall parallel to each suture, with an 

imperforate area in between; aperture a low opening 
at base of the ultimate chamber, with internal tooth- 
plate. 

Discussion. — The specimens of R. spinulosa from 
this study show well-developed pores with raised rims 
(Pl. 22, figs. 24-е). Similar pore development has been 
illustrated by Seibold (1975, pl. 4, fig. 6c) for an in- 

dividual identified as Reussella simplex (Cushman, 
1929b) from the Holocene of the Indian Ocean. Sei- 
bold (1975, p. 188) states that he has observed elevated 
pores in specimens of R. pacifica Cushman and 
McCulloch, 1948, and К. atlantica Cushman, 19475, 
and postulates that this unique pore development may 
be characteristic of the entire genus. 

Reussella miocenica Cushman, 1945, differs from 
R. spinulosa in the more elongate form, fewer cham- 
bers, and 1n the more coarsely serrate edge. Reussella 
pulchra Cushman, 1945, differs in its distinctly lim- 

bate, raised sutures, which are commonly spinose. 
Distribution. — Reussella spinulosa was described 

from the Miocene of Vienna Basin. It is recorded from 
the Tertiary of Colombia, middle to late Miocene (Cer- 
cado Formation) of Dominican Republic, and middle 
to late Miocene (Pozon Formation) of Venezuela. It is 

rare in the Concepcion and Encanto “biozones”. 

Family UVIGERINIDAE Haeckel, 1894 

Genus RECTUVIGERINA Mathews, 1945 

Rectuvigerina basispinata 

(Cushman and Jarvis, 1929) 

Plate 22, figure 3 

Siphogenerina basispinata Cushman and Jarvis, 1929, p. 13, pl. 3, 

figs. 4-5; Cushman and Stainforth, 1945, p. 49, pl. 8, fig. 3; Cush- 
man and Renz, 1947, p. 29, pl. 7, fig. 1; Bermudez, 1949, p. 221, 

pl. 14, fig. 6. 

Description. — Test free, elongate, early portion tri- 

serial, later portion uniserial, initial end acute with a 
well-developed spine, later uniserial portion with par- 
allel sides, flattened at the apertural end; chambers 
obscured by ornamentation in the triserial portion, 

three distinct chambers in the uniserial portion com- 
prising the latter one-half of the test, slightly inflated; 
sutures indistinct in the triserial portion, distinct and 
slightly depressed in the uniserial portion, perpendic- 
ular to the axis of growth; wall calcareous, hyaline, 
finely perforate, ornamented by 12 to 15 longitudinal 
platelike costae continuous over most of the chambers, 

breaking up into spinelike processes in the triserial 
portion, projecting downward from the base of the 
earlier chambers, initial chamber with well-formed 
spines; apertural terminal, at the end of a smooth cy- 
lindrical neck, centered in a slight depression in the 
ultimate chamber. 
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Discussion. — Rectuvigerina basispinata differs from 

R. multicostata (Cushman and Jarvis, 1929) in its less 

numerous longitudinal costae and in possessing a dis- 

tinct spine on the initial end. 

Distribution. — Rectuvigerina basispinata was de- 

scribed from Trinidad. It is recorded from the 

Oligo-Miocene (Cipero and St. Croix formations) of 

Trinidad, the middle Oligocene to early Miocene 

(Sombrerito Formation), and late Oligocene (Trinch- 

era Formation) of the Dominican Republic. 

It is rare in the study area, occurring only at locality 

SD-4 in the Encanto ““biozone”. Sansores and Flores- 

Covarrubias (1972b) report that R. basispinata 1s re- 

stricted to the middle Miocene (Deposito Formation) 

of the Salina Basin. The rare specimens occurring at 

locality SD-4 are probably reworked. 

Rectuvigerina lamellata (Cushman, 1918) 

Plate 22, figures 4-6 

Siphogenerina lamellata Cushman, 19185, p. 55, pl. 12, fig. 3; Cush- 

man, 1930, p. 49, pl. 9, fig. 10; Cushman and Cahill, 1933, p. 28, 

pl. 9, fig. 4; Renz, 1948, p. 165, pl. 7, fig. 25; Bermudez, 1949, p. 

221. pl. 14, figs. 9, 10; Drooger, 1953; p: 136, pl. 22, figs: 1, 2. 

Rectuvigerina lamellata (Cushman). Mathews, 1945, p. 593, pl. 83, 

figs. 22, 23 (after Cushman, 1918b). 

Description. — Test free, elongate, length two-and- 

one-half times the width, circular in transverse section; 

microspheric forms with early triserial portion, initial 

end sharply pointed, later becoming uniserial; mega- 

lospheric form uniserial throughout, initial portion 

broadly rounded, chambers distinct in megalospheric 

forms, nine to 12 in the adult, gradually increasing in 

size, slightly inflated, indistinct in triserial portion of 

microspheric form; sutures indistinct in triserial por- 

tion, distinct, slightly depressed and horizontal in uni- 

serial portion; wall calcareous, hyaline, finely perforate, 

ornamented by seven to eight longitudinal platelike 

costae, continuing from initial end to midpoint of ul- 

timate chamber, additional short costae inserted be- 

tween the primary ones in microspheric forms; aper- 

ture terminal, ovate, with toothplate, a short neck and 

phialine lip. 

Discussion. — The apertural toothplate is trough- 

shaped and connects successive apertures at an angle 

of 120? (see Pl. 22, figs. 5a-b). 

Megalospheric forms are dominant in the study ma- 

terial. Microspheric forms are similar in size to meg- 

alospheric forms but have a sharply-pointed initial end 

and are more costate (Pl. 22, fig. 6). 

Rectuvigerina lamellata differs from R. transversa 

(Cushman, 1918a) in possessing seven to eight longi- 

tudinal costae instead of 12, a greater length-to-width 

ratio, and higher, more bladelike costae. 

Distribution. — Rectuvigerina lamellata was de- 

scribed from the Miocene (Choctawhatchee Forma- 

tion) of Florida. It is recorded from the Neogene of 

Aruba and the Dominican Republic; Miocene (Cu- 

bagua, Carenero, San Lorenzo and Pozon formations) 

of Venezuela; early Miocene (St. Croix and Brasso for- 

mations) of Trinidad. 

This species appears to be restricted to the Tertiary 

of the Gulf of Mexico-Caribbean areas. It 1s rare to 

common in the Concepcion and Encanto “biozones”. 

Genus SIPHOUVIGERINA Parr, 1950 

Siphouvigerina auberiana (d'Orbigny, 1839) 

Plate 22, figures 7-8; Plate 23, figure 1 

Uvigerina auberiana d'Orbigny, in Sagra, 1839, p. 106 (pls. pub. 

separately), vol. 8, pl. 2, figs. 23-24; Cushman, 1923, p. 163, pl. 

42, figs. 3, 4; Parker, 1958, p. 263, pl. 2, figs. 35-36; Uchio, 1960, 

p. 65, pl. 7, fig. 11; LeRoy and Levinson, 1974, p. 9, pl. 5, fig. 12. 

Uvigerina proboscidea Schwager, 1866, p. 250, pl. 7, fig. 96; Cush- 

man and Todd, 1945, p. 50, pl. 7, figs. 28a-b. 

Uvigerina proboscidea Schwager var. vadescens Cushman, 1933b, p. 

85, pl. 8, figs. 14-15. 

Uvigerina pseudoampullacea Asano, 1938, p. 613, pl. 17, figs. 28— 

29. 

Uvigerina auberiana d'Orbigny var. attenuata Cushman and Renz, 

1941, p. 21, pl. 3, figs. 17a-b. 

Uvigerina auberiana d'Orbigny var. laevis Goes. Phleger and Parker, 

1951, p. 18, pl. 8, figs. 12-14 (not Goes, 1896). 

Description. — Test free, initial portion triserial, later 

portion twisted biserial, elongate, circular in transverse 

section, initial end blunt and sometimes possessing a 

short spine; chambers inflated, broader than high, in- 

creasing fairly rapidly in first one-third of test, then 

increasing gradually in size, early chambers triserial 

and compact, later becoming twisted biserial and in- 

flated; the last few chambers of some individuals are 

attenuated, the inner side of the ultimate chamber flat- 

tened with the neck of the penultimate chamber visible 

along the flattened side; sutures depressed, distinct on 

the later two-thirds of test; wall calcareous, hyaline, 

finely perforate, ornamented by small, sharp, closely- 

spaced spines, randomly arranged on chambers and 

neck; aperture terminal, at end of a long neck which 

has a phialine lip and an enrolled toothplate. 

Discussion. — Siphouvigerina auberiana (d'Orbigny, 

1839а) was considered to be distinct from 5. probos- 

cidea (Schwager, 1866) by Boersma (1974). In the pres- 

ent study, however, S. proboscidea is considered to be 

a junior synonym of S. auberiana. The writer has com- 

pared specimens of S. proboscidea from Car Nicobar 

with specimens of S. auberiana from the Caribbean, 

which are herein considered to be conspecific. 

Siphouvigerina fusiformis (Galloway and Morrey, 

1941) differs from 5. auberiana in possessing spines 

aligned in vertical rows on the early portion ofthe test. 

Siphouvigerina Parr, 1950, differs from Uvigerina 
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d'Orbigny, 1826, in that the chambers in the adult аге 

loosely attached and tend toward uniseriality, with su- 
tures deeply incised (Loeblich and Tappan, 1964a, p. 
(0577010), 

Distribution. — Siphouvigerina auberiana was де- 
scribed from the Holocene of the Caribbean Sea. It is 
recorded from the Holocene of the Atlantic, Pacific, 
Gulf of Mexico and Mediterranean Sea; and as S. pro- 
boscidea from the Neogene of Papua New Guinea and 
Car Nicobar; middle Pliocene (Mao Formation) of the 
Dominican Republic; late Miocene to early Pliocene 
(Bowden Formation) of Jamaica; and Neogene (Shi- 
majiri Formation) of Okinawa. This species is rare in 
the Encanto “biozone”. 

Genus TRIFARINA Cushman, 1923 

Trifarina cf. T. fornasinii (Selli, 1948) 
Plate 23, figure 3 

Angulogerina fornasinii Selli, 1948, p. 40, p. 43, text-figs. 1-4. 

Description. —Test free, triserial, length twice the 

width, greatest width near center of test, triangular in 
transverse section, initial end broadly rounded; cham- 
bers inflated, overlapping, with weakly-developed cos- 
tae on the lower half of test; three main costae devel- 
oping at the angles of the test, transversing the last two 
chambers, terminating at the base of the neck; sutures 
indistinct, depressed, curved; wall calcareous, perfo- 
rate, surface covered with small depressions or pits; 
aperture terminal, circular, at the end of a well-pro- 
duced neck arising from the ultimate chamber, with a 
thick phialine lip and a toothplate. 

Discussion. —The Mexican specimens of Trifarina 
cf. T. fornasinii have a more angular cross-section than 
the type figure of T. fornasinii (Selli, 1948). Individuals 
assigned to Angulogerina fornasinii Selli, 1948, in Agip 
Mineraria (1957, pl. 37) are similar to the Mexican 
forms. 

Distribution. — Trifarina fornasinii (Selli) was de- 
scribed from the early Pliocene of Italy. Trifarina cf. 
T. fornasinii occurs in the study area only at locality 
SD-4 in the Encanto “biozone”. 

Trifarina rutila (Cushman and Todd, 1941) 
Plate 23, figure 2 

Uvigerina rutila Cushman and Todd, 1941, p. 78, pl. 20, figs. 16– 

22; Drooger, 1953, p. 136, pl. 21, figs. 29-30; Martinis, 1954, p. 

121, pl. 7, fig. 6; Verdenius, 1970, p. 79, pl. 5, fig. 2. 

Uvigerina rutila Cushman and Parker [sic]. Colom, 1946a, p. 162, 

pl. 10, figs. 152-154. 
Trifarina holcki Akers and Dorman, 1964, p. 56, pl. 9, figs. 16-18; 

Poag and Valentine, 1976, p. 203, pl. 17, figs. 1–8, pl. 18, figs. 1- 
9, pl. 19, figs. 1-7. 

Description. —' Test free, triserial, small, fusiform, 

rounded triangular in section, greatest width near mid- 

dle of test; chambers inflated, strongly overlapping; 
sutures distinct, depressed, strongly curved; wall cal- 
careous, perforate, ornamented with numerous fine, 
discontinuous, longitudinal costae, interrupted at the 
sutures, occurring from initial end of test to base of 
neck; aperture a circular opening with phialine lip and 
toothplate, at end of short neck, arising from a flattened 
last chamber. 

Discussion. — Paratypes of Trifarina holcki Akers and 
Dorman, 1964 were examined during the present 
study and observed to have costae restricted to each 
chamber, i.e., not crossing the sutures. This is in agree- 
ment with the type description of T. rutila. 
Distribution. — Trifarina rutila was described from 

the Pliocene of Algiers and Italy. It is recorded from 
the Pliocene of southern Spain, Romania and France; 
Neogene of Aruba; as T. holcki from the Pleistocene 
of the subsurface of Louisiana. 

Trifarina rutila is rare in the study area, only oc- 
curring at locality PD-68 in the Encanto “biozone”. 

Genus UVIGERINA d'Orbigny, 1826 

Uvigerina species A 
Plate 24, figure 2 

Description.-Test free, triserial, tending to become 
biserial in the adult, circular to ovate in transverse 
section, initial end bluntly rounded, length one-and- 
one-half times the width, widest at final one-third of 
the test; chambers inflated, broader than high, strongly 
embracing, ultimate and penultimate chambers added 
at approximately 150? to each other; sutures depressed, 
indistinct, obscured by overlapping chambers; wall cal- 
careous, hyaline, finely perforate, ornamented by low, 
narrow, longitudinal costae, eight to 12 on each cham- 
ber, projecting below the basal margin but not crossing 
the suture, producing a scalloped appearance to the 

base of each chamber; aperture terminal, circular, with 

a toothplate and distinct thickened lip at end of a short 
neck at an angle to the longitudinal axis. 
Discussion. — Uvigerina sp. A is variable in shape 

and ornamentation. The costae vary within a popu- 
lation. On some specimens, the costae may be absent 
on the upper portions of the ultimate and penultimate 
chambers. With others, the costae separate into shorter 

irregular segments near the apertural end. 
There is a tendency for the triserial portion to ap- 

proach a biserial arrangement in the adult. Uvigerina 
Sp. A is similar to specimens assigned to the genus 
Hopkinsina Howe and Wallace, 1932, and may be a 

form transitional between Uvigerina and Hopkinsina. 
Uvigerina cubana Hadley, 1934, from the Tertiary 

of Matanzas Province, northern Cuba, is similar in 
form but differs in having thicker costae and lacking 
the distinctive thickened lip of Uvigerina sp. A. 
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Uvigerina peregrina Cushman, 1923, is smaller than 

U. sp. A and has higher, bladelike costae. 

Distribution. — Uvigerina sp. A is common in Plio- 

cene sediments of the Louisiana and Texas continental 

shelf and in the lower Concepcion and Encanto “‘bio- 

zones". 

Uvigerina charltonae Palmer, 1945 

Plate 24, figure 1 

Uvigerina charltonae Palmer, 1945, р. 49, pl. 1, figs. 3a-b. 

Description. — Test free, triserial, elongate, ovate to 

subtriangular in transverse section, initial end angular, 

distal end flattened; chambers inflated, broader than 

high, increasing in size fairly rapidly as added, base of 

each chamber slightly overhanging the previous one; 

sutures depressed, distinct in the later chambers but 

obscured by ornamentation in the early stage; wall cal- 

careous, hyaline, finely and densely perforate, orna- 

mented by numerous costae, some of which continue 

from one chamber to another, the costae bladelike on 

the early portion of test, later portion with more nu- 

merous costae of varying length, width and height; 

aperture terminal, at end of short neck arising from a 

depression in the ultimate chamber, with a distinct 

toothplate. 

Discussion. — Uvigerina charltonae is similar in shape 

to Uvigerina laviculata Coryell and Rivero, 1940, from 

the Tertiary of Haiti, but has coarse costae instead of 

fine striae. 

Distribution. — Uvigerina charltonae was described 

from the late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica. It is rare in the study area, oc- 

curring only at locality PD-72 in the Encanto ““biozone”. 

Uvigerina crassicostata Schwager, 1866 

Plate 23, figures 4-5 

Uvigerina crassicostata Schwager, 1866, pt. 2, p. 248, pl. 7, fig. 94; 

Cushman, 1934, p. 125, pl. 15, fig. 8; LeRoy, 19445, p. 86, pl. 2, 

fig. 7; LeRoy, 1964, p. 35, pl. 4, fig. 1. 

Uvigerina gallowayi Cushman, 1929a, p. 94, pl. 13, figs. 33-34. 

Uvigerina barbatula Macfayden, 1930, р. 92, pl. 3, figs. 26a-b. 

Uvigerina mexicana Nuttall, 1932, p. 22, pl. 5, figs. 12-13. 

Euuvigerina crassicostata (Schwager). Belford, 1966, p. 79, pl. 7, 

figs. 17-20. 

Description. — Test free, triserial, short in megalo- 

spheric form, microspheric form more elongate with 

pointed initial end, apertural end flattened in both 

forms; chambers slightly inflated, somewhat broader 

than high; sutures indistinct, curved, depressed; wall 

calcareous, perforate, in the megalospheric form or- 

namented by 18 or more high, platelike longitudinal 

costae that are continuous from one chamber to 

another, ultimate chamber generally smooth; aperture 

terminal, at end of short neck arising from a depression 

in the final chamber, with a distinct lip. 

Discussion. — There are many species of Uvigerina 

which have longitudinal costae that are continuous 

from one chamber to the next, a smooth and flattened 

last chamber, and the neck situated in a depression. 

Many of these forms are conspecific. 

Specimens of U. crassicostata from the Pliocene of 

Mexico and the subsurface Pliocene of Louisiana were 

compared to determine intraspecific variation. Vari- 

ation in the number of costae, size, and shape of the 

test was observed. The microspheric forms from the 

present study are close to the type of Schwager, but 

the megalospheric forms are similar to Uvigerina gal- 

lowayi Cushman, 1929a. Dimorphism 1п U. crassi- 

costata has resulted in many synonyms. Population 

studies are needed to compare the many additional 

species that fit the description of U. crassicostata 

Schwager, 1866. 

Distribution.— Uvigerina crassicostata was de- 

scribed from the Pliocene of Car Nicobar. It 1s recorded 

from the Neogene of Java, Papua New Guinea, Fiji, 

Egypt, Venezuela; and the late Oligocene (Alazan For- 

mation) of Mexico. This species is rare in the Encanto 

“biozone” only occurring at localities SD-4, PD-68 

and 72. 

Uvigerina hispida Schwager, 1866 

Plate 24, figure 3; Plate 37, figure 4 

Uvigerina hispida Schwager, 1866, p. 249, pl. 7, fig. 95; Kleinpell, 

1938, p. 295, pl. 5, figs. 8-16; LeRoy, 1941b, p. 82, pl. 2, fig. 15; 

LeRoy and Levinson, 1974, p. 10, pl. 5, figs. 16, 17. 

Uvigerina rustica Cushman and Edwards. Renz, 1948, p. 175, pl. 7, 

figs. 23-24 (not U. rustica Cushman and Edwards, 1938). 

Euuvigerina hispida (Schwager). Belford, 1966, p. 78, pl. 7, fig. 14— 

16. 

Description. — Test free, triserial, elongate, length one- 

and-one-half times to twice the width, rounded in 

transverse section, microspheric form with pointed ini- 

tial end and a spine, megalospheric forms with broadly 

rounded initial end; chambers inflated, increasing in 

size rapidly; sutures indistinct, depressed; wall calcar- 

eous, perforate, ornamented by closely-spaced sharp- 

pointed spines; aperture terminal, at end of a short 

neck, with a phialine lip and an enrolled toothplate. 

Discussion. — The spinose ornamentation of the 

specimens from the study area is distinctive. The spines 

on the later chambers are simple inverted cones, round 

in cross-section with a well-formed spine at the end 

(Pl. 37, fig. 4). Spines on the earlier chambers are more 

complex. They are composed of five to six spines ra- 

diating from the primary spine and at 90? to it. Others 

are a series of anastomosing rosettes (Pl. 24, figs. 3e- 

f). This unusual spinose morphology has not, to the 

writer's knowledge, been previously described. 

Uvigerina hispida differs from U. rustica Cushman 

and Edwards, 1938, in possessing sharp rather than 
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short, blunt spines or nodes. Hopkinsina notohispida 
Finlay, 1939, appears similar to U. rustica. 

Uvigerina aculeata d'Orbigny, 1846, differs from U. 
hispida in possessing costae on the initial portion of 
the test. 

Distribution. — Uvigerina hispida was described from 
the Pliocene of Car Nicobar. It is recorded from the 
Pleistocene of the Gulf of Mexico, Pliocene of Papua 
New Guinea; Miocene of California, Tertiary of Su- 
matra and Ecuador, Neogene (Shimajiri Formation) of 
Okinawa, and middle to late Miocene (Pozon For- 
mation) of Venezuela. It is rare to common in the 
Encanto “biozone’’. 

Uvigerina mantaensis Cushman and Edwards, 1938 
Plate 24, figure 4 

Uvigerina proboscidea Schwager. Galloway and Morrey, 1929, p. 39, 

pl. 6, fig. 4 (not U. proboscidea Schwager, 1866). 
Uvigerina mantaensis Cushman and Edwards, 1938, p. 84, pl. 14, 

fig. 8; Galloway and Heminway, 1941, p. 430, pl. 33, fig. 7; Cush- 

man and Stainforth, 1945, p. 47, pl. 7, fig. 17; Cushman and Stone, 

1947, p. 17, pl. 2, fig. 26; Bermudez, 1949, p. 207, pl. 13, fig. 48; 
Becker and Dusenbury, 1958, p. 33, pl. 4, fig. 22; Todd and Low, 

То реа iig. 5: 

Description. — Test free, triserial, length one-and-one- 
half times the width, greatest width near middle of test, 
ovate in transverse section, initial end rounded; cham- 

bers few, inflated, embracing, increasing rapidly in size; 
sutures indistinct in early portion, fairly distinct in later 
portion, slightly depressed; wall calcareous, perforate, 

ornamented with fine spines on some individuals, be- 
coming smooth on others; aperture terminal, at end of 
a short, hispid neck with a phialine lip and toothplate. 
Discussion. — Uvigerina mantaensis differs from U. 

ecuadorensis Cushman and Edwards, 1938, in its larg- 
er test and finely spinose ornamentation. 
Distribution. — Uvigerina mantaensis was described 

from the Tertiary near Manta, Ecuador. It is recorded 
from the Neogene of Colombia and Dominican Re- 
public, early Miocene (Ponce Formation) of Puerto 
Rico, Eocene (Chira Formation) of Peru, and Oligo- 
Miocene (Cipero Formation) of Trinidad. It is rare in 
the lower Concepcion and Encanto ““biozones”. 

Uvigerina parvula Cushman, 1923 
Plate 24, figures 5-6 

Uvigerina peregrina Cushman var. parvula, Cushman, 1923, p. 168, 

pl. 42, fig. 11; Cushman and Jarvis, 1930, p. 363, pl. 33, fig. 11; 

Phleger and Parker, 1951 (part), p. 18, pl. 8, figs. 28-30 (not fig. 
2/5): 

Uvigerina peregrina Cushman forma parvula Cushman. Boltovskoy, 
1959, p. 85, pl. 12, figs. 10-14; Poag, 1981, p. 87, pl. 27, figs. 3a- 

C, pl. 28, figs. 3a, b. 

Uvigerina parvula Cushman. Andersen, 1961, p. 89, pl. 20, fig. 16; 

Bermudez and Seiglie, 1963, p. 189, pl. 18, fig. 7. 

Uvigerina peregrina parvula Cushman. Akers and Dorman, 1964, 

p. 58, pl. 9, fig. 31. 

Description. — Test free, triserial, small, last whorl 
loosely coiled, test elongate, approximately two-and- 
one-half times as long as broad; chambers inflated, 
embracing in first two-thirds of test, twice as broad as 
high, last chamber elongate; sutures indistinct, de- 
pressed; wall calcareous, perforate, ornamented by thin, 
low costae, restricted to each chamber, initial and final 

chamber may be spinose; aperture terminal at end of 
short, fragile, spinose neck, with phialine lip and tooth- 
plate. 

Discussion. — Uvigerina parvula differs from U. per- 
egrina Cushman, 1923, in its lower, more delicate cos- 
tae, thinner test wall, more elongate test, and smaller 

size. According to Parker (1954) and Pflum and Fre- 
richs (1976), U. parvula has a much shallower depth 
limit than U. peregrina. 

Andersen (1961, p. 90) notes that the holotype of 
U. parvula was missing at the USNM when he was 
comparing types. Because of the poor type figure and 
description of Cushman (1923), many workers have 
relied upon Cushman and Jarvis’ figure (1930, pl. 33, 
fig. 11) [D. Haman, oral commun., 1982]. 

Either a redescription of the holotype, if it exists, or 
designation of a neotype, is needed to standardize the 
diagnostic features of U. parvula sensu Cushman. Ak- 
ers and Dorman (1964, p. 58) noted that several vari- 
ants could be recognized on the basis of variability in 
the number and size of costae. Poag (1981) considered 
U. parvula to be an ecophenotypic variation of U. per- 
egrina, as did Phleger and Parker (1951). A quanti- 
tative population study of the U. parvula-U. peregrina 
"morphoseries" is essential to better understand the 
variability of these taxa. 

Distribution. — Uvigerina parvula was described from 
the Holocene of the Gulf of Mexico. It is recorded from 
the Holocene of the Caribbean and Atlantic, and the 
Pleistocene of the Gulf of Mexico. It is common to 
abundant in the Concepcion and Encanto “biozones”. 

Uvigerina peregrina Cushman, 1923 
Plate 24, figure 7 

Uvigerina peregrina Cushman, 1923, p. 166, pl. 42, figs. 7-10; Gal- 

loway and Wissler, 1927, p. 76, pl. 12, figs. 1, 2a-b; Phleger and 

Parker, 1951 (part), p. 18, pl. 8, figs. 22, 24, 25 (not fig. 26); Parker, 

1958, p. 263, pl. 2, figs. 37, 38; Akers and Dorman, 1964, p. 58, 

pl. 9, fig. 26; Murray, 1971, p. 121, pl. 50, figs. 1-7; LeRoy and 

Levinson, 1974, p. 10, pl. 5, fig. 18. 

Euuvigerina peregrina (Cushman). Belford, 1966 (part), p. 75, pl. 7, 

figs. 6, 7 (not figs. 3-5). 

Description. — Test free, triserial, about two-and-one- 
half times as long as broad, widest near middle of test; 

chambers inflated, embracing; sutures depressed, in- 
distinct; wall calcareous, perforate, ornamented by nu- 
merous high bladelike costae on each chamber, not 
continuing from one chamber to another, costae break 



74 BULLETIN 322 

up into spinose ог irregular short segments toward 

apertural end; aperture circular at end of short neck, 

often spinose with a phialine lip and distinct toothplate 

visible in aperture. 

Discussion. — The forms in the U. peregrina-U. his- 

pidocostata group are considered to be conspecific by 

Smith (1964) and by Akers and Dorman (1964). There 

is a complete gradation of forms from completely cos- 

tate to mostly hispid. My observations of uvigerinids 

from the subsurface Pleistocene of Louisiana suggest 

that the two species are phenotypic variations with 

their morphology controlled by water depth. Accord- 

ing to Phleger and Parker (1951), the costate forms are 

generally shallower-water forms and the hispid, deep- 

er-water forms. 

C. W. Poag (written commun., 1982) examined types 

of U. peregrina at the USNM and reports that they all 

have fimbriate costae. However, the type description 

of U. peregrina Cushman, 1923 includes forms with 

“high and very thin and sharp costae, toward the base 

and apertural ends of the test becoming broken up into 

spinose or irregular short portions." Cushman's type 

description does not indicate that the costae are dom- 

inantly segmented or fimbriate. Poag (1981, pl. 27, fig. 

1) figured a fimbriate specimen, which he called U. 

peregrina forma typica, but which in this writer's opin- 

1on more nearly fits U. spinicostata Cushman and Jar- 

vis sensu Pflum and Frerichs (1976). 

The concept of U. peregrina used herein would ex- 

clude the dominantly hispid or fimbriate forms al- 

though these may be the end members of the U. per- 

egrina-U. hispidocostata morphoseries. 

Drooger (1953, p. 133) and Belford (1966, p. 77), 

suggested that there should be population studies of 

the group to determine if the species represent different 

morphological stages. Because of current differences in 

criteria used for identification ofthe costate-hispid uvi- 

gerinids, I agree that a thorough study to standardize 

these criteria 15 imperative. 

Distribution. — Uvigerina peregrina was described 

from the Holocene of the Atlantic. It is recorded from 

the Holocene of the Pacific, Gulf of Mexico, Mediter- 

ranean, and Caribbean; Pleistocene ofthe Gulf of Mex- 

ico and California; Pleistocene (Playa Grande and Mare 

formations) of Venezuela; Miocene (Choctawhatchee 

Formation) of Florida; Neogene of Papua New Guinea, 

and California. It is rare to abundant in the Concepcion 
and Encanto “biozones”. 

Superfamily DISCORBACEA Ећгепђегр, 1838 

Family DISCORBIDAE Ebrenberg, 1838 

Subfamily BAGGININAE Cushman, 1927a 

Genus CANCRIS Montfort, 1808 

Cancris communis Cushman and Todd, 1942 

Plate 25, figure 3 

Cancris sagra (d'Orbigny) var. communis Cushman and Todd, 1942a, 
p. 79, pl. 19, figs. 8-11, pl. 20, fig. 1; LeRoy, 1944a, p. 36, pl. 3, 

figs. 10-12. 

Cancris communis Cushman and Todd. LeRoy, 1964, p. 39, pl. 6, 

figs. 25, 26. 

Description. — Test free, large, trochospiral, height 

one-and-one-halftimes the width, unequally biconvex, 
slightly convex on spiral side, highly convex on the 
umbilical side, periphery lobate, acute, with a distinct 
narrow keel; seven to eight chambers in the final whorl, 

all visible on the spiral side, increasing rapidly in size 
as added, inflated ventrally, lobate, the ultimate cham- 
ber making up over one-half the size of the test in side 
view; umbilical area closed by an umbilical flap pro- 
jecting downward from the ultimate chamber; sutures 
distinct, strongly to slightly curved on the umbilical 

side, slightly depressed between the last two chambers, 

strongly depressed on the earlier ones and incised 

around the umbilical area, forming elevated lobes; wall 

calcareous, hyaline, smooth, finely perforate; aperture 

interiomarginal, umbilical-extraumbilical, extending 

from a point near the periphery to the umbilicus, which 

is covered by an umbilical flap. 

Discussion. — Cancris communis differs from Can- 

cris sagra (d'Orbigny, 1839a) in the larger size and the 

greater number of chambers in the final whorl (seven 

to eight). 

Cancris auriculus (Fichtel and Moll, 1798) differs 

from C. communis 1n 115 coarsely-, rather than finely- 

perforate wall and in its smaller size. 

Distribution. — Cancris communis was described 

from the Miocene (Shoal River and Choctawhatchee 

formations) of Florida. It is recorded from the Miocene 

of Sumatra, and Pliocene of Okinawa. Cancris com- 

munis is rare in the Concepcion and Encanto “‘bio- 

zones". 

Genus VALVULINERIA Cushman, 1926c 

Valvulineria mexicana Parker, 1954 

Plate 25, figure 1 

Valvulineria cf. araucana (d'Orbigny). Phleger and Parker, 1951, p. 
25, pl. 13, figs. 7-8. | 

Valvulineria mexicana Parker, 1954, p. 526, pl. 9, figs. 1-3; Ander- 

sen, 1961, p. 104, pl. 23, fig. 1. 

Valvulineria araucana (d'Orbigny). Uchio, 1960, pl. 8, figs. 3—5 (not 

Rosalina araucana d'Orbigny, 1839b). 

Valvulineria glabra Cushman. Smith, 1964, p. 44, pl. 5, fig. 3 (not 

Cushman, 19274). 

Description. — Test free, medium size, biconvex, pe- 
riphery broadly rounded, longer than broad in side 
view, slightly lobate; chambers distinct, seven to eight 

in the last whorl, increasing fairly rapidly in size as 



PLIOCENE BENTHIC FORAMINIFERS FROM МЕХ!СО: KOHL 35 

added, last few chambers inflated, especially those on 
the ventral side near the umbilicus; ultimate chamber 

with a broad imperforate flap extending over the um- 
bilical area and covering umbilical flaps of previous 
chambers; sutures distinct, radial on the umbilical side, 

slightly curved on the spiral side, slightly depressed 
between the last few chambers on spiral and umbilical 
side, especially near the umbilicus; wall smooth, cal- 
careous, hyaline, coarsely perforate except for the face 
of the ultimate chamber and the umbilical flap, which 
are imperforate; aperture interiomarginal, umbilical- 
extraumbilical, partially covered by a large projecting 
umbilical lip. 

Discussion. — Valvulineria sadonica Asano, 1951, 
from the Pliocene of Japan, differs from V. mexicana 
in its much larger size and smaller umbilical flap. 

Distribution. — Valvulineria mexicana was described 
from the Holocene of the Gulf of Mexico. It is recorded 
from the Holocene of the Pacific and Pleistocene of 
the Gulf of Mexico. This species is common in the 
upper and lower Concepcion “biozones” and rare in 
the Encanto “‘biozone’’. 

Valvulineria nuttalli Palmer and Bermudez, 1936 

Plate 25, figure 2 

Cancris sagra (d’Orbigny). Nuttall, 1932, p. 27, pl. 6, figs. 6-7 (not 
Rotalina sagra d'Orbigny, 1839a). 

Valvulineria nuttalli Palmer and Bermudez, 1936b, p. 300, pl. 19, 

figs. 3-5; Galloway and Heminway, 1941, p. 370, pl. 16, figs. 2a- 

c; Todd and Low, 1976, p. 25, pl. 5, figs. 11а-с. 

Valvulineria inaequalis (d’Orbigny). Coryell and Rivero, 1940, p. 
338, pl. 14, figs. 26a-c (not Valvulina inaequalis d'Orbigny, 1839b). 

Description. — Test large, free, biconvex, oval in side 

view; narrowly elliptical in edge view; periphery 
rounded; about two whorls visible on spiral side, in- 
volute on the umbilical side with chambers terminat- 
ing in slightly-elevated lobes around the umbilicus; 
chambers increasing rapidly in size, seven to eight in 
the last whorl; sutures narrow, slightly curved on spiral 
side, not depressed, radial on umbilical side, depressed 
near the umbilicus; wall smooth, calcareous, hyaline, 

finely perforate, except for last chamber, which has 
imperforate area adjacent to umbilicus; aperture in- 
teriomarginal, extraumbilical-umbilical with a broad, 

thin apertural flap extending from last chamber over 
the umbilicus. 

Discussion. — Valvulineria palmarealensis (Nuttall, 
1932) differs from V. nuttalli in its more oval outline 
in side view and in having more chambers in the final 
whorl. 

Distribution. — Valvulineria nuttalli was described 
from the Tertiary of Matanzas Province, Cuba. It is 
recorded from the Tertiary of Haiti, late Oligocene 
(Alazan Formation) of Mexico, and Oligo-Miocene 

(Ponce and Juana Diaz formations) of Puerto Rico. It 
is rare in the lower Concepcion and Encanto “bio- 
zones". 

Subfamily DISCORBINAE Ehrenberg, 1838 

Genus DISCORBINELLA 
Cushman and Martin, 1935 

Discorbinella floridensis (Cushman, 1930) 
Plate 25, figure 4 

Discorbis bertheloti (d’Orbigny) var. floridensis Cushman, in Cush- 
man and Jarvis, 1930, p. 364, pl. 33, figs. 13a-b; Cushman, 1931, 

p. 17, pl. 3, figs. 3-5; Cushman and Todd, 1945, p. 56, pl. 8, figs. 
15-16. 

Discorbis floridensis Cushman. Bermudez, 1949, p. 238, pl. 15, figs. 

19-21; Phleger and Parker, 1951, p. 20, pl. 10, figs. 5-7. 

Rosalina globularis d'Orbigny. Barker, 1960, p. 178, pl. 86, fig. 13 
(not d'Orbigny, 1826). 

Rosalina floridensis (Cushman). Poag, 1981, p. 81, pl. 41, fig. 2, pl. 
42, fig. 2. 

Description. — Test free, trochospiral, broad, large (1.0 
mm), planoconvex to slightly concavoconvex; spiral 
side convex, nearly involute; umbilical side slightly 
concave, umbilicate but nearly involute; periphery 
keeled; chambers broad, the ultimate chamber com- 

prising nearly one-half the test, four to five chambers 
in the last whorl, rapidly increasing in size as added, 
each chamber on the umbilical side with an angular 
projection over the umbilicus; sutures distinct, curved, 
depressed, slightly limbate on spiral side near periph- 
ery; wall calcareous, hyaline, smooth, finely and uni- 
formly perforate on spiral side, umbilical side with only 
the outer margin of the chambers perforate; aperture 
a low, elongate, interiomarginal umbilical-extraum- 
bilical arch on umbilical side, with supplemental open- 
ings formed by overlapping of umbilical flaps. 

Discussion. —LeCalvez (1974, p. 59) photographed 
some topotypes of Discorbinella bertheloti (d’Orbigny, 
1839с) using a scanning electron microscope. The il- 
lustrated specimens (LeCalvez, 1974, pl. 14) differ from 
D. floridensis (Cushman) in possessing a thinner keel, 
an aperture extending to the periphery, and a much 
smaller size. Discorbinella bertheloti has a greater 
number of chambers in the last whorl (six to eight) 
than D. floridensis, which has only four to five. 
Distribution. — Discorbinella floridensis was de- 

scribed from the late Miocene to early Pliocene (Bow- 
den Formation) of Jamaica. It is recorded from the 
Holocene of the Atlantic, Gulf of Mexico, and Carib- 
bean; Neogene of Venezuela and Aruba; Miocene 
(Choctawhatchee Formation) of Florida; and late Mio- 
cene to early Pliocene (Gurabo Formation) of the Do- 
minican Republic. It is rare at locality SD-4 in the 
Encanto “‘biozone’’. 
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Subfamily ROSALININAE Reiss, 1963 

Genus ROSALINA d'Orbigny, 1826 

Rosalina species A 

Plate 25, figure 5 

Description. — Test free, small (0.5 mm), trocho- 

spiral, concavoconvex, spiral side convex, umbilical 

side slightly concave with open umbilicus; subcircular 

in outline, slightly longer than broad, periphery lobate, 

margin acute with well-developed keel; six to seven 

chambers in the final whorl, increasing rapidly in size 

as added, ultimate chamber twice the size of the pen- 

ultimate when viewed from umbilical side; sutures dis- 

tinct, limbate, flush with surface on spiral side, slightly 

depressed between last few chambers on umbilical side; 

strongly curved on spiral side, radial on umbilical side; 

wall calcareous, hyaline, smooth, perforate, except for 

lower third of each chamber near the umbilicus, which 

1s imperforate; aperture an interiomarginal, umbilical- 

extraumbilical arch, extending into the umbilicus un- 

der the umbilical flap that projects from the ultimate 

chamber. 

Discussion. — Rosalina sp. А differs from Discorbi- 

nella floridensis (Cushman) in possessing an evolute 

spiral side, non-stellate umbilicus and a smaller size. 

Distribution. — Rosalina sp. A is rare and occurs only 

in the upper and lower Concepcion “‘biozones”’. 

Family EPONIDIDAE Hofker, 1951 

Genus CIBICORBIS Hadley, 1934 

Cibicorbis herricki Hadley, 1934 

Plate 25, figure 6 

Cibicorbis herricki Hadley, 1934, p. 26, pl. 5, figs. 1-3; Bermudez, 

1949, p. 259, pl. 18, figs. 31-33. 
Valvulineria collis Coryell and Rivero, 1940, p. 338, pl. 43, fig. 24. 

Cibicides kugleri Cushman and Renz, 1941, p. 27, pl. 4, fig. 11. 

Valvulineria herricki (Hadley). Cushman and Todd, 1945, p. 57, pl. 

8, fig. 19; Akers and Dorman, 1964, p. 59, pl. 10, figs. 15, 17. 

Description. — Test free, large, trochospiral, plano- 

convex, spiral side evolute and flattened, umbilical side 

convex and involute, periphery angular, lobate in side 

view; eight chambers in the final whorl, inflated, in- 

creasing rapidly in size, width greater than height, ul- 

timate chamber triangular in edge view; sutures thick, 

raised and curved on spiral side, radial on umbilical 

side, flush on early portion, raised on later portion; 
wall smooth, calcareous, hyaline, coarsely perforate, 
except for the apertural face; aperture an interiomar- 
ginal slit on the umbilical side, extending from a point 
near the umbilicus to the periphery, with a large aper- 
tural flap projecting into the umbilicus. 

Discussion. — Cibicorbis Hadley, 1934, differs from 

Valvulineria Cushman, 1926c, in possessing an an- 

gular rather than rounded periphery that the sutures 

do not cross. 

Distribution. — Cibicorbis herricki was described from 

the Tertiary of Matanzas Province, Cuba. It is recorded 

from the Pleistocene of the Gulf of Mexico; Tertiary 

of Haiti, Cuba, and Venezuela; late Miocene to early 

Pliocene (Bowden Formation) of Jamaica; Oligo-Mio- 

cene (Sombrerito Formation) and middle Pliocene 

(Mao Formation) of the Dominican Republic. It is rare 

in the Encanto “‘biozone” occurring only at locality 

SD-4. 

Genus NEOEPONIDES Reiss, 1960 

Neoeponides parantillarum 

(Galloway and Heminway, 1941) 

Plate 25, figures 7-8 

Eponides рататшатит Galloway and Heminway, 1941, р. 374, pl. 

18, figs. 1a-c; Cushman and Todd, 1945, p. 58, pl. 9, figs. 6-7; 

Bermudez, 1949, p. 247, pl. 16, figs. 49-51; Todd and Low, 1976, 

p. 22, pl. 6, figs. 5а-с. 

Neoeponides antillarum (d’Orbigny). Andersen, 1961, p. 102, pl. 23, 

figs. 4-5 (not Rotalia (Rotalia) antillarum d'Orbigny, 18392). 
Neoeponides parantillarum (Galloway and Heminway). Akers and 

Dorman, 1964, p. 44, pl. 10, figs. 38, 39; Belford, 1966, p. 118, 

pl. 17, figs. 13-15, pl. 18, figs. 1-3. 

Description. — Test free, trochospiral, unequally bi- 

convex, spiral side generally more convex than um- 

bilical side, circular in side view; periphery subacute 

to rounded; seven to eight chambers in the last whorl, 

increasing gradually in size as added, early chambers 

on spiral side obscured by thickened calcite, only the 

chambers in last two whorls distinct; ultimate chamber 

extending along the keel to form a distinct projection; 

sutures on spiral side flush with surface, oblique; su- 

tures on the umbilical side radial, flush near the pe- 

riphery, limbate and raised near the umbilicus, becom- 

ing fused into a ring surrounding a deep umbilical 

depression; wall calcareous, hyaline, perforate, smooth, 

except for calcite deposits around the umbilicus; 

aperture an interiomarginal, umbilical-extraumbilical 

opening with a distinct thickened lip. 

Discussion. — Neoeponides parantillarum differs from 

Eponides antillarum (d'Orbigny, 1839a) from the Ho- 

locene of the Caribbean, in its raised limbate sutures 

on the umbilical side, larger size, and non-limbate pe- 

riphery in side view. 

Distribution. — Neoeponides parantillarum was de- 

scribed from the Miocene (Quebradillas Formation) of 

Puerto Rico. It is also recorded from the Pleistocene 

of the Gulf of Mexico; Neogene of Papua New Guinea, 

Aruba, and Colombia; late Miocene to early Pliocene 

(Bowden Formation) of Jamaica; Miocene to Pleisto- 

cene (Playa Grande, Cubagua and Pozon formations) 

of Venezuela; Oligo-Miocene (Juana Diaz and Ponce 
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formations) of Puerto Rico. This species is rare in the 
lower Concepcion and Encanto “biozones”. 

Family LATICARININIDAE Hofker, 1951 

Genus LATICARININA 
Galloway and Wissler, 1927 

Laticarinina pauperata (Parker and Jones, 1865) 
Plate 26, figure 1 

Pulvinulina repanda Fichtel and Moll var. menardii d'Orbigny sub- 

var. pauperata Parker and Jones, 1865, p. 395, pl. 16, figs. 50, 

51a-b. 

Pellatispira pauperata (Parker and Jones). Cushman, 1927d, p. 176, 

pl. 6, fig. 13. 
Laticarinina pauperata (Parker and Jones). Cushman, 1931, p. 114, 

pl. 20, figs. 4a—c, pl. 21, figs. 1а-с; LeRoy, 1941a, р. 46, pl. 2, figs. 

18-19; Renz, 1948, p. 143, pl. 10, fig. 4; Bermudez, 1949, p. 309, 

pl. 23, figs. 43-45; Agip Mineraria, 1957, pl. 50, figs. За-с; LeRoy, 

1964, p. 44, pl. 9, fig. 25; Belford, 1966, p. 92, pl. 14, figs. 9-13. 
Laticarinina halophora (Stache). Barker, 1960, p. 214, pl. 104, figs. 

3-11 (not Cristellaria (Robulina) halophora Stache, 1865). 

Description. — Test free, slightly trochoid, com- 
pressed, biconvex to planoconvex in edge view, spiral 
side flattened and evolute, ventral side convex and 

involute; periphery with a broad thin transparent keel, 
width almost equal to height of ultimate chamber; 
chambers inflated on ventral side, ten to 11 in the final 
whorl, early ones closely coiled, later ones loosely coiled; 
sutures radial, depressed on ventral side, flush on spiral 
side; wall calcareous, hyaline, smooth, finely perforate; 
primary aperture a narrow slit perpendicular to the 
periphery, at base of final chamber, secondary aperture 
beneath a flap, projecting from ultimate and penulti- 
mate chambers on spiral side into the central area. 

Discussion. — Loeblich and Tappan (1964a, p. C580) 
state that individuals of the genus Laticarinina Gal- 
loway and Wissler, 1927, live unattached. Galloway 
(1933, p. 267) states that specimens of Laticarinina 
are either free or attached to plants. Cushman and 
Todd (1942b, p. 17) proposed that L. pauperata was 
attached to floating seaweeds and that this would ex- 
plain its worldwide distribution. During the present 
study I could not find any documentation in the lit- 
erature to support an attached habit for L. pauperata. 

Distribution.— Laticarinina pauperata was de- 

scribed from the Holocene of the Atlantic. It is re- 
corded from the Holocene of the Pacific, Gulf of Mex- 
ico, and Caribbean; Neogene of Papua New Guinea, 
Borneo and Siberoet Islands (East Indies), Mallorca, 
southern Spain, and Italy; middle to late Miocene (Po- 
zon Formation) of Venezuela; late Oligocene (Trin- 
chera Formation) of the Dominican Republic; and 

Neogene (Shimajiri Formation) of Okinawa. This 
species is rare in the Encanto “biozone” only occurring 
at localities PD-68 and SD-4. 

Family SIPHONINIDAE Cushman, 1927a 

Genus SIPHONINA Reuss, 1850 

Siphonina pozonensis Cushman and Renz, 1941 

Plate 26, figure 2 

Siphonina pozonensis Cushman and Renz, 1941, p. 24, pl. 4, figs. 
3a-c; Renz, 1948, p. 166, pl. 8, figs. 16a-c; Drooger, 1953, p. 139, 
pl. 24, fig. 11. 

Description. — Test free, trochospiral, lenticular, un- 
equally biconvex, periphery strongly keeled except in 
later portion, which is acute, slightly lobulate in out- 
line; chambers slightly inflated, about five in the last 
whorl, those ofthe previous whorls obscured by calcite 
material on dorsal side; sutures oblique on the spiral 
side, radial to slightly curved on the umbilical side, 
slightly depressed between the last few chambers, keel 
somewhat fimbriate; wall calcareous, hyaline, coarsely 
perforate, smooth; aperture areal, elliptical, nearly 
equatorial, with short neck and phialine lip. 
Discussion. — Siphonina tenuicarinata Cushman, 

1927e, from the Tertiary of Mexico is a similar species 
but differs from 5. pozonensis in possessing a much 
wider keel with pores that extend out from the edge of 
each chamber. 

Siphonina pulchra Cushman, 1919, from the Ter- 
tiary of Cuba, differs from S. pozonensis in lacking the 
well-developed keel. 

Distribution. — Siphonina pozonensis was described 
from the middle to late Miocene (Pozon Formation) 
of Venezuela. It is also recorded from the Miocene 
(San Lorenzo and Cubagua formations) of Venezuela, 
and from the Neogene of Aruba. This species is rare 
to common in the Concepcion and Encanto “‘bio- 
zones". 

Family AMPHISTEGINIDAE Cushman, 1927a 

Genus AMPHISTEGINA d'Orbigny, 1826 

Amphistegina species A 
Plate 26, figure 5 

Description. — Test free, trochospiral, unequally bi- 
convex, lenticular; umbilical side evolute and convex 

with umbo of clear calcite not extending above contour 
of test; spiral side involute and slightly convex to flat- 
tened with large umbo of clear calcite projecting well 
above the contour of test; periphery acute; final whorl 
with 15 to 17 chambers, increasing gradually in size 
as added; spiral side with chambers sharply curved and 
extending to margin of test, umbilical side with sec- 
ondary chambers conspicuous and extending about 
halfway from the umbo to the periphery, projecting as 
a narrow irregular point between the lobes of the pri- 
mary chambers, which curve strongly backwards; su- 
tures fairly distinct on young specimens, flush with 
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surface; wall calcareous, hyaline, chalky on large spec- 

imens, finely perforate, smooth; aperture a narrow slit 

at Ше inner margin of the last chamber on the umbilical 

side with a thin lip, surrounded by papillae. 

Discussion. — This species is distinguished by the large 

prominent umbo of clear calcite on the flattened spiral 

side and the irregularly-shaped secondary chambers on 

the umbilical side. 

Amphistegina bowdenensis Palmer, 1945, differs in 

its flattened umbilical side and possession of an umbo, 

on the spiral side, that does not project beyond the 

general contour of the test. 

Distribution. — Amphistegina sp. A occurs in the study 

area only at locality SD-4 in the Encanto ““biozone”, 

where it is abundant. 

Amphistegina gibbosa d'Orbigny, 1839 

Plate 26, figures 3-4 

Amphistegina gibbosa d'Orbigny, in Sagra, 1839, p. 120, pl. 8, figs. 

1-3; Andersen, 1961, p. 111, pl. 24, figs. 6a-c; LeCalvez, 1977, 

p. 7; p. 6, figs. 1—5; Larsen, 1978, p. 225, pl. 3, figs. 1, 2, 4, 5, pl. 

7, fig. 8; Poag, 1981, p. 41, pl. 47, fig. 2, pl. 48, figs. 2a-b. 

Amphistegina lessonii d'Orbigny. Andersen, 1961, p. 111, pl. 24, 

figs. 1a-b; Akers and Dorman, 1964, p. 21, pl. 11, figs. 32, 33 (not 

d'Orbigny, 1826). 

Description. — Test free, trochospiral, lenticular, un- 

equally biconvex, umbilical side involute, spiral side 

evolute, circular in side view, periphery acute, spiral 

side with small calcite “plug”; chambers complex, 11 

to 15 in final whorl, increasing in size gradually as 

added; spiral side with chambers sharply curved and 

extending to margin of test, partitioned by intersepta 

that project toward center of test; umbilical side with 

secondary chambers arranged in a star-shaped pattern 

and extending two-thirds the distance from the um- 

bilicus to the periphery, with points between the lobes 

of the primary chambers extending to the peripheral 

margin; sutures flush, distinct in young specimens, less 

distinct in larger ones; wall calcareous, finely perforate, 

smooth; aperture a narrow slit at inner margin of last 

chamber on umbilical side, with thin lip surrounded 

by papillae. 

Discussion. — According to Larsen (1977, p. 274), 

Amphistegina gibbosa d'Orbigny, 1839a, differs from 

A. lessonii d’Orbigny, 1826, in having more chambers 

(15 compared to 12) in the final whorl for equal-sized 

specimens. Amphistegina gibbosa is generally dextrally 

coiled while А. lessonii is generally sinistrally coiled 

(Larsen, 1978). Most specimens from the study area 

are dextral. 

Distribution. —No type locality was given by d'Or- 

bigny, but he observed A. gibbosa in Holocene sedi- 

ments from Cuba, St. Thomas, and Jamaica. Larsen 

(1978) notes that А. gibbosa is restricted to the Ho- 

locene of the Atlantic-Caribbean region. It is also re- 

ported from the Pleistocene of the Gulf of Mexico, 

Pliocene of Italy, and late Pliocene of southern Cali- 

fornia (Crouch and Poag, 1979). 

Because of the similarity between А. gibbosa and А. 

lessonii, many occurrences of A. lessonii mentioned in 

the literature could be А. gibbosa. Amphistegina gib- 

Боза occurs in the upper Concepcion “biozone”’ and 

is less frequent in the Encanto ““biozone” of the study 

area. 

Family CIBICIDIDAE Cushman, 1927a 

Subfamily PLANULININAE Bermudez, 1952 

Genus PLANULINA d'Orbigny, 1826 

Planulina ariminensis d'Orbigny, 1826 

Plate 26, figure 6 

Planulina ariminensis d'Orbigny, 1826, p. 280, pl. 14, figs. 1-3, 3a; 

Coryell and Rivero, 1940, p. 37, pl. 44, figs. 7a-c; Phleger and 

Parker, 1951, p. 32, pl. 18, figs. 4a-b; Redmond, 1953, p. 731, 

pl. 77, figs. 12a-b; Barker, 1960, p. 192, pl. 93, figs. 10-11; Ver- 

denius, 1970, p. 81, pl. 7, fig. 1; LeRoy and Levinson, 1974, p. 

12, pl. 6, figs. 11-13. 

Description. — Test free, discoidal, low trochospiral, 

spiral side evolute, umbilical side partially evolute, 

circular in outline; periphery truncate, with thick mar- 

ginal keel; chambers numerous, 10 to 12 in the final 

whorl, increasing gradually in size as added; sutures 

distinct, limbate, flush with surface, strongly curved 

on spiral and umbilical sides; wall calcareous, smooth, 

coarsely perforate; aperture an equatorial interiomar- 

ginal arch with a narrow lip, extending along the um- 

bilical side beneath the margin of the last few cham- 

bers. 

Discussion. — Planulina ariminensis is the type 

species for Planulina d'Orbigny, 1826. Planulina ex- 

orna Phleger and Parker, 1951, differs from P. ari- 

minensis by having less curved sutures, a lobate out- 

line, smaller size, and a rounded periphery. 

Distribution. — Planulina ariminensis was described 

from the Holocene of the Adriatic Sea. It is recorded 

from the Holocene of the Atlantic, Gulf of Mexico and 

Mediterranean; Pleistocene of the Gulf of Mexico; Ter- 

tiary of southern Spain, Colombia, and Haiti. It is 

common in the lower Concepcion and Encanto “bio- 

zones". 

Planulina exorna Phleger and Parker, 1951 

Plate 26, figure 7 

Planulina exorna Phleger and Parker, 1951, p. 32, pl. 18, figs. 5-7; 

Parker, 1954, p. 540, pl. 11, figs. 28-29; Akers and Dorman, 1964, 

p. 47, pl. 15, figs. 5-6; Schnitker, 1971, p. 206, pl. 9, fig. 6. 

Description. — Test free, small, discoidal, low trocho- 

spiral, spiral side evolute, umbilical side partially evo- 

lute, lobate, in side view keeled, periphery subrounded; 
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nine to ten chambers in the last whorl, later chambers 
inflated on spiral side, umbilical flaps present on last 
three to four chambers; sutures distinct, limbate, curved 
on spiral and umbilical side, raised on early portion 
on spiral side with beadlike processes on sutures, later 
sutures becoming flush to depressed, sutures flush to 
depressed on umbilical side; wall calcareous, perforate, 
smooth on the umbilical side, ornamented by beads 
along the early sutures on the spiral side and a few of 
the early chambers; aperture an equatorial interio- 
marginal arch with a narrow lip extending onto the 
umbilical side, beneath the flaplike chamber margin. 
Discussion. — Planulina exorna differs from Planu- 

lina ariminensis d’Orbigny, 1826, in its less curved 
sutures, smaller size, and less truncated periphery. 

Distribution. — Planulina exorna was described from 
the Holocene of the Gulf of Mexico. It is also recorded 
from the Holocene of the Atlantic, and Pleistocene of 
the Gulf of Mexico. This species is abundant in the 
Encanto “biozone” at locality SD-4 and otherwise rare 
in the Concepcion and Encanto “biozones”. 

Subfamily CIBICIDINAE Cushman, 1927a 

Genus CIBICIDES Montfort, 1808 

Cibicides refulgens Montfort, 1808 

Plate 27, figure 1 

Cibicides refulgens Montfort, 1808, p. 123, text-fig. on p. 122; Cush- 

man, 1931, p. 116, pl. 21, figs. 2a-c; Cushman and Gray, 1946, 

p. 45, pl. 8, figs. 15-17; Asano, 1951, p. 18, text-figs. 42-44; Todd 

and Brónnimann, 1957, p. 41, pl. 12, fig. 12; Barker, 1960, p. 190, 

pl. 92, figs. 7-9; Loeblich and Tappan, 1964a, p. C688, text-figs. 

554, 1а-с. 

Description. —Test attached, planoconvex, trocho- 
spiral, spiral side flat and evolute, umbilical side 
strongly convex and involute; periphery angular with 
thin imperforate keel; chambers numerous, seven to 
nine in the final whorl, all chambers visible from the 
attached spiral side, increasing fairly rapidly in size as 
added, last few inflated ventrally; sutures slightly de- 
pressed on the umbilical side and curved, on spiral 
side limbate, flush with surface and slightly curved; 
wall calcareous, hyaline, smooth, finely perforate, per- 
forations large, widely spaced and few on the spiral 
side; apertural face imperforate; aperture a low inte- 

riomarginal opening, with a narrow lip, extending along 
the spiral suture on the spiral side. 

Discussion. — Cibicides lobatulus (Walker and Jacob, 
1798) differs from C. refulgens in its more lobulate 
periphery, coarser perforations on the umbilical side 
and its less convex umbilical side. 
Distribution. — Cibicides refulgens is recorded from 

the Holocene of the Atlantic, Pacific, Caribbean; Plio- 
cene of Japan and California; Miocene (Choctawhatch- 
ee Formation) of Florida and Neogene (Shimajiri For- 

mation) of Okinawa. It is rare in the Encanto “biozone” 
of the study area. 

Genus DYOCIBICIDES 
Cushman and Valentine, 1930 

Dyocibicides biserialis 
Cushman and Valentine, 1930 

Plate 27, figure 2 

Dyocibicides biserialis Cushman and Valentine, 1930, pidio palo. 
figs. 1-2; Cushman, 1930, p. 62, pl. 12, fig. 6; Cushman and Todd, 
1945, p. 72, pl. 12, fig. 10; Asano, 1951, text-figs. 48-49; Barker, 
1960, p. 192, pl. 93, fig. 6; Loeblich and Tappan, 1964a, p. C690, 
text-figs. 556, la-c. 

Cibicides mckannai Galloway and Wissler var. oranjestadensis 
Drooger, 1953, p. 147, pl. 23, figs. 12-14. 

Description. — Test attached, elongate, variable in 

shape, early stage trochospiral, attached by spiral side, 

later uncoiling and becoming irregularly biserial, pe- 
riphery carinate, planoconvex, spiral side flat and evo- 
lute, ventral side convex and involute; chambers nu- 

merous, seven to eight in last whorl of coiled portion, 
all chambers visible from the spiral side, three to four 
pairs of chambers in the biserial portion, in coiled 
portion generally increasing gradually in size as added, 
inflated in biserial portion and increasing greatly in 
size as added; sutures in coiled portion limbate, flush 
with surface, radial to slightly curved, depressed on the 

ventral side of biserial portion, flush with surface on 
spiral side; wall calcareous, hyaline, coarsely perforate 
on the ventral side, imperforate on the spiral side; 

aperture an elongate slit at the outer edge of the ulti- 
mate chamber at the line of attachment. 

Discussion. — Because of the sessile habit of D. bi- 
serialis, the form of the test is variable and dependent 
upon the substrate to which it is attached. The size, 
height and width ofthe chambers in the biserial portion 
is also variable as is the direction of growth. 

Drooger (1953) described several new varieties of 
the species Cibicides mckannai Galloway and Wissler, 
1927. Cibicides mckannai var. oranjestadensis Droog- 
er, 1953, is considered, herein, to be conspecific with 

D. biserialis Cushman and Valentine. One other form, 
C. mckannai var. arubana Drooger, 1953, may be an 
ectophenotypic variant of Dyocibicides biserialis. 

Distribution. — Dyocibicides biserialis was described 
from the Holocene. The type locality was not desig- 
nated. It is recorded from the Holocene of the Cali- 
fornia coast, Pacific, Atlantic, Caribbean; Pleistocene 
and Pliocene of California; Pleistocene and Tertiary of 
Aruba; Pliocene and Miocene of Japan; late Miocene 
to early Pliocene (Bowden Formation) of Jamaica; 
Miocene (Choctawhatchee Formation) of Florida; 
Miocene to Pliocene (Mao and Gurabo formations) of 
the Dominican Republic; Miocene to Pleistocene (Playa 
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Grande, Mare and Cubagua formations) of Venezuela. 

This species is rare in the Concepcion and Encanto 

“biozones” occurring only at localities SD-29, PD-40, 

PD-54, and SD-4. 

Genus MONTFORTELLA 

Loeblich and Tappan, 1963 

Montfortella bramlettei Loeblich and Tappan, 1963 

Plate 27, figure 3 

Monfortella bramlettei Loeblich and Tappan, 1963, p. 214, text-figs. 

7-9; Kohl and Haman, 1980, p. 458, pl. 1, figs. 1-10. 

Heterocibicides disjuncta McCulloch, 1977, p. 449, pl. 188, figs. 

5-6. 

Description. — Test attached, trochospiral, plano- 

convex to pseudo-acervuline, periphery carinate to 

subrounded, spiral side evolute, umbilical side invo- 

lute; chambers numerous, variable in shape, six to eight 

in the final whorl, inflated, increasing fairly rapidly in 

size as added; sutures curved, limbate, and flush on 

spiral side, depressed, and radial on the umbilical side; 

slitlike intercameral opening between last three to four 

chambers on umbilical side, extending completely 

through test to spiral side; wall calcareous, hyaline, 

smooth, umbilical side coarsely perforate, spiral side 

generally imperforate; primary aperture an interio- 

marginal, equatorial arch, with thickened lip, extend- 

ing onto the spiral side beneath apertural flaps of earlier 

chambers, secondary apertures on spiral side beneath 

imperforate flaps, opening along spiral suture, occa- 

sionally extending through test to intercameral slits on 

umbilical side. 

Discussion. —The size and shape of the test is quite 

variable in M. bramlettei. Kohl and Haman (1980) 

note that M. bramlettei may have been attached to 

seaweeds and have assumed a “pseudo-acervuline” 

mode of growth. Other variable growth forms are prob- 

ably a result of attachment to various substrates. 

Haman (1978) in commenting on Heterocibicides 

disjuncta McCulloch, 1977, noted that H. irregularis 

McCulloch, 1977, is simply a morphologic variant of 

M. bramlettei. 

Distribution. — Montfortella bramlettei was de- 

scribed from the Holocene of the California coast. It 

is also recorded from the Pleistocene (Santa Barbara 

Formation) of California, early Pliocene of Mexico, 

and as Heterocibicides disjuncta from the Holocene off 

the Galapagos Islands. It is rare in the Encanto “bio- 

zone" only occurring at localities SD-4 and PD-52. 

Family PLANORBULINIDAE Schwager, 1877 

Genus PLANORBULINELLA Cushman, 1927a 

Planorbulinella larvata (Parker and Jones, 1865) 

Plate 27, figure 4 

Planorbulina vulgaris d’Orbigny var. larvata Parker and Jones, 1860 

(nom. nud.), p. 294. 

Planorbulina larvata Parker and Jones, 1865, p. 379, pl. 19, figs. 

3a-b. 

Planorbulinella larvata (Parker and Jones). Galloway and Hemin- 

way, 1941, p. 403, pl. 26, figs. 5a-c; Bermudez, 1949, p. 311, pl. 

26, figs. 42—43; Barker, 1960, p. 190, pl. 92, figs. 5—6; Loeblich 

and Таррап, 1964a, p. C694, text-figs. 563, 1-2; Thomas, 1977, 

p. 190, pl. 1, figs. 1-2. 

Planorbulinella cf. larvata (Parker and Jones). Cushman and Todd, 

1945.0: SDL 12 пе аа, 

Description. — Test attached, subdiscoidal, more 

flattened on attached spiral side, trochoid 1n early stage, 

later developing an annular series of chambers, pe- 

riphery rounded; chambers numerous, all visible on 

the spiral side, inflated, early trochoid portion small, 

later chambers alternating with the chambers of the 

previous whorl, central chambers on the ventral side 

covered by small elongate knobs obscuring all but the 

outermost whorl, chambers in the outer whorl greatly 

inflated, forming a lobate periphery; sutures indistinct 

on ventral side, flush with surface on spiral side; wall 

calcareous, hyaline, fairly smooth on the spiral side, 

ventral side covered by irregular, small, elongate knobs 

and granules, coarsely perforate; apertures oval, two 

to each chamber at the ends of the chamber, each with 

a narrow bordering lip, visible on chambers of the last 

whorl. 

Discussion. — Cushman (19272) chose this form as 

the type species for Planorbulinella. All of the speci- 

mens occurring in the Mexican material are broken, 

usually lacking a complete outer whorl. 

Distribution. — Planorbulinella larvata was de- 

scribed from the Holocene of the Indian Ocean. It 1s 

recorded from the Holocene of the Pacific and Gulf of 

Aqaba, late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica, the Miocene to Pliocene (Gurabo 

Formation) of the Dominican Republic, and early 

Miocene (Ponce Formation) of Puerto Rico. It is rare 

in the Encanto “biozone” only occurring at locality 

SD-4. 

Family HOMOTREMATIDAE Cushman, 1927a 

Subfamily VICTORIELLINAE 

Chapman and Crespin, 1930 

Genus CARPENTERIA Gray, 1858 

Carpenteria balaniformis Gray, 1858 

Plate 27, figure 5 

Carpenteria balaniformis Gray, 1858, p. 269, p. 268, text-figs. 1-4; 

Loeblich and Tappan, 1964a, p. C707, text-figs. 580, 1а-с. 

Carpenteria balaniformis Gray (?). Barker, 1960, p. 202, pl. 98, figs. 

14, 17. 
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Description. — Test attached, planoconvex to con- 

cavoconvex, trochospiral, spiral side flat and evolute, 
umbilical side strongly convex, conical and involute, 
periphery angular with a thin imperforate keel; cham- 
bers numerous, increasing rapidly in size as added, five 
to six in the final whorl, all chambers visible on the 
attached spiral side; deeply umbilical, with chamber 
flaps projecting into open umbilicus; sutures indistinct 
on umbilical side, distinct and flush with surface on 
spiral side; wall calcareous, hyaline, smooth, umbilical 
side coarsely perforate, apertural face, umbilical area, 
and spiral side imperforate; aperture slitlike, extending 
from the periphery along the base of ultimate chamber 
into the open umbilicus. 

Discussion. — Carpenteria truncata (Bermudez, 1949) 
from the Sombrerito Formation of the Dominican Re- 
public, differs from C. balaniformis in possessing more 
chambers in the last whorl and in having the umbilical 
region filled with transparent shell material. 

Loeblich and Tappan (1964a, p. C708) state that 
Gray's types from the Philippine Islands are not pre- 
served. The redefinition of Carpenteria Gray, 1858, 
was based on the type species as shown by a specimen 
figured by Chapman (1900) and redrawn by Loeblich 
and Tappan (1964a, text-figs. 580, 1a-c). 

Distribution. — Carpenteria balaniformis was de- 
scribed from the Holocene of the Philippine Islands. 
It is also recorded from the Holocene of the Atlantic 
Ocean. This species is rare to common in the Encanto 
“biozone” at locality SD-4. 

Superfamily ROTALIACEA Ehrenberg, 1839 

Family ROTALIIDAE Ehrenberg, 1839 

Subfamily ROTALIINAE Ehrenberg, 1839 

Genus AMMONIA Brünnich, 1772 

Ammonia parkinsoniana (d'Orbigny, 1839) 

Plate 28, figure 4 

Rosalina parkinsoniana d'Orbigny, in Sagra 1839, p. 99, pl. 4, figs. 

25-27. 
Rotalia beccarii (Linnaeus). Cushman, 1931 (part), p. 58, pl. 12, figs. 

1-2, pl. 13, figs. 1-2 (not pl. 12, figs. 3-7) (not Nautilus beccarii 

Linnaeus, 1758). 
Ammonia beccarii (Linné) forma 2, Matoba, 1970 (part), p. 48, pl. 

5, figs. 11a—c (not figs. 10а-с, 12а-с). 
Ammonia parkinsoniana (d'Orbigny). LeCalvez, 1977, p. 92, figs. 

1-3, 25-27. 
Ammonia parkinsoniana (d'Orbigny) forma typica Poag, 1978 (part), 

p. 397, pl. 1, figs. 8, 9, 13-16, 19-21 (not figs. 5-7). 

Description. — Test free, trochospiral, biconvex, cir- 
cular in side view and slightly lobate, periphery broadly 
rounded; spiral side evolute; umbilical side involute 
with a broad open umbilicus and a small umbilical 
plug; chambers inflated, eight to nine in the final whorl, 
increasing gradually in size as added, last few chambers 

with an extension into the open umbilicus around the 
umbilical plug; sutures distinct, radial to slightly oblique 
and flush on the spiral side, radial on the umbilical 
side and incised as suture approaches umbilicus; wall 
calcareous, hyaline, smooth, finely perforate except for 
the inner one-third of the chambers near the umbilicus; 
aperture an interiomarginal, extraumbilical-umbilical 
slit, continuing to the umbilicus under the projection 
of the ultimate chamber. 

Discussion. — According to Poag (1978), Ammonia 
beccarii (Linné) described from beach sands of Rimini, 
Italy, is restricted to the Mediterranean and eastern 
Atlantic Ocean. None of the western Atlantic occur- 
rences are “true” A. beccarii. Poag (p. 401) states that 

“А. beccarii has one distinctive and persistent fea- 
ture—a presence of rows of short ribs or beads and 
furrows along the sutures of the umbilical side". 

Specimens of Ammonia parkinsoniana (d'Orbigny) 
from the Pliocene of Mexico, herein, differ from those 
figured by Poag (1978) in not possessing the raised 
sutures on the dorsal side. 

Distribution. — Ammonia parkinsoniana is widely 
distributed. It occurs in the Holocene of the Gulf of 
Mexico, Caribbean, Atlantic, and Pacific Oceans. Ат- 
monia parkinsoniana is common in the shallow water 
facies of the upper Concepcion “‘biozone” in the study 
area. 

Ammonia tepida (Cushman, 1926) 

Plate 28, figure 3 

Rotalia beccarii (Linnaeus) var. tepida Cushman, 1926d, p. 79, pl. 

1; Cushman, 1931, p. 61, pl. 13, figs. 3a-c; Agip Mineraria, 1957, 

pl. 41, fig. 6. 

Rotalia beccarii (Linné) variant C, Parker, Phleger, and Pierson, 
1953, p. 13, pl. 4, figs. 29-30. 

Streblus beccarii (Linné) var. tepida (Cushman). Todd and Brón- 
nimann, 1957, p. 33, pl. 10, figs. 5-11. 

Streblus beccarii tepida (Cushman). Andersen, 1961, p. 99, pl. 22, 
Duy. 

Ammonia parkinsoniana (d'Orbigny) forma tepida Poag, 1978, p. 
397, pl. 1, figs. 1—4, 10-12. 

Description. — Test free, trochospiral, unequally bi- 

convex, circular in outline and slightly lobate, periph- 
ery broadly rounded; spiral side evolute and more con- 
vex than umbilical side, umbilical side involute with 

broad, open umbilicus; chambers inflated, six to eight 
in the last whorl, increasing gradually in size as added, 
each chamber with an extension projecting into the 
open umbilicus, leaving angular open spaces between 

projections; sutures distinct, limbate, oblique, and 
slightly raised on the spiral side, depressed in the last 
whorl; sutures on the umbilical side depressed and 
slightly oblique; wall calcareous, hyaline, smooth, fine- 
ly perforate; aperture an interiomarginal, umbilical- 
extraumbilical opening extending into the umbilicus. 
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Discussion. — Ammonia tepida (Cushman, 1926d) 

differs from A. parkinsoniana (d'Orbigny, 1839a) in 

possessing an open umbilicus that lacks an umbilical 

plug. 

Poag (1978), in his work with Recent benthic fora- 

minifers of San Antonio Bay, proposed that А. par- 

kinsoniana and A. tepida are ecophenotypic pairs— 

members of a morphoseries. He established А. par- 

kinsoniana forma typica for large individuals with an 

umbilical plug and А. parkinsoniana forma tepida for 

smaller forms without a plug. 

The morphoseries of A. parkinsoniana described by 

Poag (1978) was not found in a study of Recent benthic 

foraminifers of the Mississippi River Delta (Haman, 

written commun., 1982). Haman did not find stages 

transitional between 4. parkinsoniana and A. tepida 

and therefore regards these forms as distinct species. 

According to Haman not only do they occur in the 

same environmental regimes in the Delta, but in a large 

number of cases, the two species occur in the same 

sampling locality. 

Since transitional forms are not present in the pop- 
ulations of Ammonia in this study, I follow the гапо- 
nale of Haman and consider A. tepida and A. parkin- 

soniana to be distinct species. 

Itis apparent that a comparison of clonal and in situ 

living populations of Ammonia from the Gulf of Mex- 

ico 1s needed. This study could show the variability of 

morphology as a factor of salinity and temperature, 

etc. 

Schnitker (1974) reported on clonal cultures of Ат- 

monia from the north Atlantic (Maine to North Car- 

olina). His studies examined the temperature depen- 

dence of several populations: he concluded that only 

one species was present. Gulf of Mexico populations 

of Ammonia, however, live in areas of wide fluctuation 

of temperature and salinity. Effects of changes in these 

parameters on morphology could assist in determining 

the validity of Poag's 1978 hypothesis that А. tepida 

is an ecophenotypic variant of A. parkinsoniana. 

Distribution. — Ammonia tepida is recorded from the 

Holocene of the Gulf of Mexico, Caribbean, and At- 

lantic oceans; Pleistocene of the Gulf of Mexico. It is 

rare in shallow water facies of the upper Concepcion 

“biozone” of the study area. 

Genus DISCORBIS Lamarck, 1804 

Discorbis? olutensis, new species 
Plate 28, figures 1—2; Plate 37, figures 2-3 

Etymology of name. — Named for the village of Olu- 

ta in the State of Veracruz, Mexico (Text-fig. 9). 

Description. — Test free, trochospiral, biconvex, cir- 

cular in side view; periphery keeled, slightly lobate; 

seven to eight chambers in the final whorl, increasing 

gradually in size as added, slightly inflated on umbilical 

side; all chambers visible on spiral side; umbilical side 

with an umbilical “plug”? covered by pustulose mate- 

rial; sutures distinct, slightly depressed on umbilical 

side, flush with surface on spiral side; wall calcareous, 

perforate, smooth, except for an elevated pustulose 

area in the umbilical region that covers the proximal 

portion of early chambers; primary aperture interio- 

marginal, between umbilicus and periphery, bordered 

by a thin lip; supplemental apertures developed on 

umbilical side, at the proximal end of each of the last 

three chambers, under a small backward-projecting flap 

that opens into a canal along the suture between the 

umbilical “plug” and chamber margin. 

Diagnosis.—' This species 1s characterized by the 

transparent spiral side with gently-curved sutures and 

by a pustulose umbilical plug and nearly-radial sutures 

on the umbilical side (Pl. 28, figs. 1—2). 

Discussion. — Because of the poor type figure of La- 

marck (1804), many unrelated taxa have been placed 

in the genus Discorbis. Cushman (1927g) illstrated a 

topotype specimen but even this figure was incomplete. 

Most texts copied either the original figure of Discorbis 

or the misleading illustrations from Cushman (Loeb- 

lich and Tappan, 1964a, p. C574). The true concept 

of Discorbis sensu Lamarck has been greatly confused. 

In their definition and discussion of Discorbis, Loeb- 

lich and Tappan (1964a) considered as diagnostic the 

following features of the genus: 1) an umbilical flap 

separating the supplementary apertures; 2) an umbil- 

ical plug; and 3) channelled ventral sutures. They placed 

Rotorbinella Bandy, 1944, and Biapertorbis Pokorny, 

1956, in synonymy with Discorbis. 

However, Douglas and Sliter (1965) considered Ro- 

torbinella Bandy distinct from Discorbis Lamarck be- 

cause it possesses a solid central column" with a knob 

or boss and a thickened, high-domed spiral side. They 

regarded Biapertorbis Pokorny as a junior synonym of 

Rotorbinella. 

Discorbis? olutensis does not possess the solid um- 

bilical plug of Rotorbinella sensu Douglas and Sliter 

(1965) nor the channelled ventral sutures and the pro- 

nounced umbilical flap of Discorbis sensu Loeblich and 

Tappan (1964a). This species does, however, possess 

supplemental apertures opening into the umbilicus, an 

umbilical plug and the slight projecting umbilical flap 

of Discorbis (Pl. 37, figs. 2-3). It appears that D.? olu- 

tensis more nearly fits the concept of Discorbis and 

therefore this species is placed provisionally within 

that genus. 

Discorbis? olutensis lacks the amorphous material 

along the umbilical sutures and the posteriorly-located 

slitlike sutural aperture of the genus Buccella Ander- 

sem 1952, 
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Types.— Holotype: USNM 400653; paratypes: 
USNM 400654; 400655; 400656. 

Measurements. — Diameter of test: 0.31-0.45 mm, 

thickness: 0.15-0.21 mm. 

Type locality. — Locality SD-4 (holotype), Sayula 

Dome, 4.5 km south of Acayucan along Highway #185, 

PD-35 (paratypes), Potrerillos Dome, south side of 
Mexican Highway #180, 16 km east of Acayucan, State 

of Veracruz, Mexico. In the Encanto “biozone” (N.19), 

early Pliocene. 

Other localities. — Discorbis? olutensis is common in 

the Pliocene of the subsurface continental shelf of Lou- 
isiana and Texas. It is also common in the Concepcion 

and Encanto “biozones” of the study area. 

Family ELPHIDIIDAE Galloway, 1933 

Subfamily ELPHIDIINAE Galloway, 1933 

Genus ELPHIDIUM Montfort, 1808 

Elphidium advenum (Cushman, 1922) 

Plate 28, figure 5 

Polystomella advena Cushman, 19224, р. 56, pl. 9, figs. 11-12. 

Elphidium advenum (Cushman). Cushman and Cahill, 1933, p. 22, 

pl. 7, figs. 10a-b; Cushman, 1939, р. 60, pl. 16, figs. 31-35; Вег- 

mudez, 1949, p. 167, pl. 11, fig. 35; Marks, 1951, p. 51, pl. 6, figs. 

9-10; Barker, 1960, p. 226, pl. 110, figs. la—b; Schnitker, 1971, 

p. 198, pl. 7, figs. 2a-b; Hansen and Lykke-Andersen, 1976, p. 7, 

PL 2 ВР. LO, ој а № 

Description. — Test free, planispiral, bilaterally sym- 

metrical, involute, slightly compressed; periphery acute 

to subacute, narrowly keeled, slightly lobulate; umbil- 

ical area depressed with a central boss, numerous ге та] 

processes along septal border; chambers distinct, about 

14 to 15 in the final whorl, slightly inflated, increasing 
in size gradually as added, retral processes about one- 

fourth the width of a chamber, approximately six to 

seven retral processes per chamber, gradually increas- 
ing in width toward the periphery; sutures depressed, 

slightly curved to radial, obscured by retral processes; 

wall calcareous, hyaline, smooth, finely perforate; ap- 

erture a series of small pores at base of septal face, 

earlier chambers with areal pores. 

Discussion. — Marks (1951, р. 51) considered Е. ad- 

venum to be an intermediate form between Е. ungeri 

(Reuss, 1850) and E. Лехиозит (d'Orbigny, 1846) be- 

cause of the size of the *umbonate disc" and the num- 

ber of chambers. 

Hansen and Lykke-Andersen (1976) determined that 

the presence of retral processes is a character of degree 

and cannot be used for classification. They studied the 

topotypes of Cribroelphidum vadescens Cushman and 

Brónnimann, 1948 (the type species for Cribroelphi- 

dium Cushman and Brónnimann, 1948) and observed 

that the specimens “showed no areal apertures”. Todd 

and Brónnimann (1957, pl. 7, figs. 10-11) illustrated 
two specimens of C. vadescens, only one of which has 

areal pores. They assigned both specimens to the genus 
Elphidium Montfort, 1808. 

Hansen and Lykke-Andersen (1976, p. 28) conclud- 
ed that Cribroelphidium “may or may not have ад- 
ditional areal apertures". They placed Cribroelphidium 
in synonymy with Elphidium. This rationale is fol- 
lowed herein. 

Distribution. — Elphidium advenum was described 
from the Holocene of the Tortugas region of southern 
Florida. It is a widely-distributed species recorded from 
the Holocene of the Atlantic, Pacific, Caribbean, and 

Gulf of Mexico; Tertiary of Cuba, Italy, and the Vienna 
Basin; Pliocene (Jimani Formation) of the Dominican 
Republic; Miocene (Choctawhatchee and Chipola for- 

mations) of Florida. It is common in shallow water 
facies of the upper Concepcion “biozone” (locality SD- 
29) and rare in the deeper water lower Concepcion and 

Encanto “biozones”. 

Elphidium incertum (Williamson, 1858) 

Plate 28, figure 6 

Polystomella umbilicata (Walker) var. incerta Williamson, 1858, p. 

44, pl. 3, fig. 82a. 

Elphidium incertum incertum (Williamson). Feyling-Hanssen, 1964, 
p. 344, pl. 19, figs. 16, 17, pl. 20, figs. 9, 10. 

Elphidium incertum (Williamson). Feyling-Hanssen et al., 1971, p. 
277, pl. 12, figs. 11, 12, pl. 21, figs. 8, 9; Hansen and Lykke- 

Andersen, 1976, p. 15, pl. 12, figs. 5-9. 

Description. — Test free, planispiral, bilaterally sym- 

metrical, involute, slightly compressed, slightly lobate 

in side view; periphery rounded to subacute; umbilical 

area depressed and filled with fine tuberculations and 

calcite deposits; chambers distinct, about 11 to 12 in 

the final whorl, inflated, increasing in size gradually as 

added; retral processes irregular, more developed on 

the last few chambers near the periphery, earlier cham- 

bers and umbilicus with long radiating grooves and 

elongate pits parallel to the septal line; sutures curved, 
depressed, obscured by retral processes; wall calcar- 

eous, hyaline, finely perforate, smooth except for fine 

tuberculation in the umbilicus and along the ventral 

edge ofthe last few chambers; aperture a series of small 

pores at the base of the septal face, earlier chambers 

lack areal pores. 

Discussion. — There have been many misidentifica- 

tions of this species, and Loeblich and Tappan (1953, 

p. 101) give a detailed account of the errors ш the 

literature. Many of these errors are credited to Cush- 
man, and for this reason Cushman's references are 

omitted from the synonymy. For additional remarks 
the reader is referred to Loeblich and Tappan (1953). 

Distribution. — Elphidium incertum was described 
from the Holocene of the North Sea. It is recorded 
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from the Holocene of the Atlantic and Pacific oceans, 

and the Miocene (Choctawhatchee Formation) of Flor- 

ida. It is common in shallow water facies of the upper 

Concepcion “biozone” and rare in the lower Concep- 

cion “biozone” of the study area. 

Elphidium poeyanum (d'Orbigny, 1839) 

Plate 28, figure 7 

Polystomella poeyana d'Orbigny, in Sagra, 1839, p. 55, pl. 6, figs. 

25-26 (plates published separately). 

Elphidium poeyanum (d'Orbigny). Cushman and Cahill, 1933, p. 

21, pl. 7, figs. 7a-b; Cushman, 1939, p. 54, pl. 14, figs. 25-26; 

Galloway and Heminway, 1941, p. 363, pl. 14, figs. 6a-b; Hansen 

and Lykke-Andersen, 1976, p. 13, pl. 9, figs. 9-12, pl. 10, figs. 

1-5. 

Elphidiononion poeyanum (d'Orbigny). Barker, 1960, p. 226, pl. 

109, fig. 22a. 

Cribroelphidium poeyanum (d’Orbigny). Loeblich and Tappan, 

1964a, p. C635, figs. 508, 3a-b. 

Description. — Test free, planispiral, bilaterally sym- 

metrical, involute, slightly compressed; periphery 

rounded; circular in side view; umbilical area de- 

pressed; numerous retral processes along the septal 

border; chambers distinct, embracing, about eight to 

nine chambers in the final whorl, slightly inflated, in- 

creasing in size gradually as added, retral processes 

regular, usually six to seven septal bridges between the 

ultimate and penultimate chambers; sutures indistinct, 

slightly depressed, obscured by retral processes; wall 

calcareous, hyaline, perforate, except for imperforate 

apertural face, smooth; aperture a series of small pores 

at the base of the septal face and several areal pores. 

Discussion. — Elphidium poeyanum was selected by 

Hofker (1951) as the type species for Elphidiononion 

Hofker, 1951. Loeblich and Tappan (1964a, p. C635) 

consider Elphidiononion to be a junior synonym of 

Cribroelphidium Cushman and Brónnimann, 1948. 

Hansen and Lykke-Andersen (1976) placed Cribroel- 

phidium in synonymy with Elphidium Montfort, 1808. 

For an additional discussion the reader is referred to 

the Discussion section of E. advenum herein. 

Distribution. — Elphidium poeyanum was described 

from the Holocene of the Caribbean. It is recorded 

from the Holocene of the West Indies, Gulf of Mexico, 

Atlantic, and Pacific; Pleistocene ofthe Gulf of Mexico; 

Miocene (Chipola and Choctawhatchee formations) of 

Florida; Miocene to Pleistocene (Pozon, Playa Grande 

and Mare formations) of Venezuela; Tertiary of Puerto 

Rico. It is rare to common in the Concepcion ““bio- 

zone" of the study area. 

Superfamily CASSIDULINACEA 

d'Orbigny, 1839b 

Family CAUCASINIDAE Bykova, 1959 

Subfamily FURSENKOININAE 

Loeblich and Tappan, 1961 

Genus FURSENKOINA 

Loeblich and Tappan, 1961 

Fursenkoina bramlettei 

(Galloway and Morrey, 1929) 

Plate 29, figure 1 

Virgulina bramlettei Galloway and Morrey, 1929, p. 37, pl. 5, figs. 

14a-b; Cushman and Moyer, 1930, p. 57, pl. 8, fig. 2; Cushman, 

1937c, p. 19, pl. 3, figs. 6-9. 

Description. — Test free, elongate, biserial, subcylin- 

drical, slightly compressed, ovate in transverse section, 

length four times the width; chambers distinct, inflat- 

ed, four to five pairs in a twisted biserial arrangement, 

last three pairs of chambers making up three-fourths 

of the test; sutures distinct, slightly depressed; wall 

calcareous, hyaline, finely perforate, smooth, initial 

chamber ornamented with a short spine; apertural ter- 

minal, a narrow opening with a raised margin on one 

side and a distinct toothplate. 

Discussion. —Galloway and Morrey (1929) de- 

scribed Е. bramlettei as possessing a triserial early stage. 

Loeblich and Tappan (1964a, p. C731) commented 

that numerous references “have erroneously stated that 

Virgulina = Fursenkoina has a triserial base". They 

examined topotypes of V. squammosa d'Orbigny, 1826, 

and observed only a highly-twisted biserial develop- 

ment. 

Distribution. — Fursenkoina bramlettei was de- 

scribed from the Tertiary of Ecuador. It is also recorded 

from the Holocene off California, Tertiary of Cuba, 

and Oligo-Miocene (Meson Formation) of Mexico. 

This species is rare in the study area, occurring at 

localities PD-40 and PD-49 in the Concepcion “bio- 

zone" and locality PD-35 in the Encanto “biozone”. 

Fursenkoina pontoni (Cushman, 1932) 

Plate 29, figure 2 

Virgulina pontoni Cushman, 1932b, p. 17, pl. 3, fig. 7; Cushman, 

1937c, р. 19, pl. 2, figs. 26-28; Renz, 1948, p. 178, pl. 6, fig. 18; 

Phleger and Parker, 1951, p. 19, pl. 9, figs. 9a-b, 10a-b; Andersen, 

1961, p. 92, pl. 20, fig. 3. 

Fursenkoina pontoni (Cushman). Akers and Dorman, 1964, p. 35, 
pl. 8, пе, 32. 

Description. — Test free, narrow, elongate, length three 

times the width, compressed, biserial, ovate in trans- 

verse section; chambers inflated, increasing rapidly in 

size as added; height greater than breadth, early cham- 

bers a highly twisted biserial arrangement, making up 
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initial quarter of test, becoming only slightly twisted 

with three to four pairs of chambers in the latter por- 

tion; sutures distinct, depressed, oblique; wall calcar- 

eous, hyaline, smooth, finely perforate; aperture a com- 

ma-shaped, elongate opening, extending up face of 

ultimate chamber, with raised margin and distinct 

toothplate. 

Discussion. — Fursenkoina punctata (d’Orbigny, 

18392) differs from F. pontoni by possessing sutures 

that are more highly oblique to the periphery. 

Distribution. — Fursenkoina pontoni was described 

from the Tertiary of Florida. It is recorded from the 

Holocene of the Gulf of Mexico, Atlantic, and Carib- 

bean; Pleistocene of the Gulf of Mexico; Pliocene of 

Italy; Tertiary of Aruba Island; late Miocene to early 

Pliocene (Gurabo Formation) of the Dominican Re- 

public; Miocene (Gatun Formation) of Panama; late 

Miocene to early Pliocene (Bowden Formation) of Ja- 

maica; middle to late Miocene (Pozon Formation) of 

Venezuela; and the early Miocene (St. Croix Forma- 

tion) of Trinidad. This species is common in the Con- 

cepcion and Encanto “biozones”. 

Family LOXOSTOMATIDAE 

Loeblich and Tappan, 1962 

Genus LOXOSTOMUM Ehrenberg, 1854 

Loxostomum species А 

Plate 29, figure 4 

Description. — Test free, small, biserial, tending to 

become uniserial in the adult, approximately four times 

as long as broad, first half of test compressed, the later 

half inflated, ovate in transverse section; chambers dis- 

tinct, eight to ten pairs in the adult; wall calcareous, 

hyaline, perforate, ornamented by eight to ten costae, 

those along the edge extending the entire length of test, 

several other costae appear in side view only on the 

latter half of test; aperture terminal, an elongate open- 

ing surrounded by a thickened rim in which the costae 

are connected. 

Discussion. — This species is small for the genus and 

is approximately one-half the size of L. bradyi (Asano, 

1938). 

Distribution. — Loxostomum sp. A is rare in the Con- 

cepcion and Encanto “‘biozones’’. 

Loxostomum bradyi (Asano, 1938) 

Plate 29, figure 3 

Bolivina bradyi Asano, 1938, p. 603, pl. 16, fig. 2. 

Loxostoma instabile Cushman and McCulloch, 1942, p. 221, pl. 27, 

figs. 15-17, pl. 28, figs. 1-7; Cushman and Gray, 1946, р. 36, pl. 

6, figs. 7-9. : 

Bolivina bramletti Kleinpell. Cushman and McCulloch, 1942, p. 

189, pl. 22, figs. 7-13 (not Kleinpell, 1938). 

Loxostoma bradyi (Asano). Asano, 1950, p. 11, figs. 42, 43. 

Loxostomum bradyi (Asano). Uchio, 1960, p. 64, pl. 7, fig. 9. 

Bolivina bradyi Asano. Barker, 1960, p. 108, pl. 53, fig. 1. 
Bolivina (Bolivina) bradyi Asano. Smith, 1963, p. 23, pl. 31, figs. 

1-2. 

Bolivina (Loxostomum) boltovskoyi Smith, 1963, p. 23, pl. 31, figs. 
9-10. 

Description. — Test free, biserial, becoming uniserial 

in adult, approximately four times as long as broad, 

first half of test compressed, gradually inflated in later 

half, initial end blunted, gradually increasing in width, 

broadest near apertural end; usually six to seven pairs 

of chambers in the adult, inflation of chambers in- 

creasing in adult, becoming much higher than broad, 

last few pairs distinctly elongate, forming a sharp 

downward-projecting spine at outer margin; a narrow 

keel on each edge of last chamber; sutures distinct, 

oblique or gently curved, slightly depressed in adult; 

wall calcareous, hyaline, smooth, finely perforate; ap- 

erture terminal, an elongate opening with a lip and 

narrow tooth. 

Remarks. — This species is variable in the degree of 

inflation of chambers, the number of spines at outer 

margin of test, and size of chambers. Cushman and 

McCulloch (1942) attributed this variation to dimor- 

phism. 

Distribution. — Loxostomum bradyi was described 

from the Holocene of the Pacific. It has been recorded 

from the Recent of the Atlantic, Pleistocene of Cali- 

fornia, and Pliocene of Japan. It is a rare species in the 

Encanto “biozone”, occurring only at locality PD-68. 

Family CASSIDULINIDAE d'Orbigny, 

in Sagra, 1839 

Genus CASSIDULINA d'Orbigny, 1826 

Cassidulina curvata Phleger and Parker, 1951 

Plate 29, figures 5-6 

Cassidulina curvata Phleger and Parker, 1951, p. 26, pl. 14, figs. 5а- 

b; Boltovskoy, 1959, p. 101, pl. 15, fig. 15; Andersen, 1961, p. 

113, pl. 25, figs. 3a-c. 

Islandiella curvata (Phleger and Parker). Poag, 1981, p. 69, pl. 17, 

fig. 1, pl. 18, fig. 1. 

Description. — Test free, compressed, small, bicon- 

vex, chambers biserially arranged and enrolled; pe- 

riphery acute with thin, well-developed keel; chambers 

distinct, curved, four to five pairs ш last whorl, each 

set extending into the umbilical region on both sides; 

sutures distinct, strongly curved, thickened, extending 

to umbilicus on each side where they converge; wall 

calcareous, hyaline, smooth, coarsely perforate, opti- 

cally granular in texture; aperture an elongate slit sur- 

rounded by a thin rim, parallel to keel. 

Discussion. — Cassidulina curvata differs from C. 

carapitana Hedberg, 1937, in possessing a coarsely- 

perforate rather than finely-perforate wall. 
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Distribution. — Cassidulina curvata was described 

from the Holocene of the Gulf of Mexico. It is also 

recorded from the Holocene of the Atlantic and Ca- 

ribbean, and Pleistocene of the Gulf of Mexico. It is 

rare in the Concepcion “biozone” and rare to abundant 

in the Encanto “biozone”. 

Cassidulina neocarinata Thalmann, 1950 

Plate 30, figure 1 

Cassidulina laevigata d'Orbigny var. carinata Cushman, 1922b, p. 
124, pl. 25, figs. 6-7 (homonym of C. laevigata var. carinata 
Silvestri, 1896); Phleger and Parker, 1951, p. 27, pl. 14, figs. 

7a-b. 

Cassidulina laevigata carinata Cushman. Colom, 1946a, p. 168, pl. 
10, fig. 198. 

Cassidulina neocarinata Thalmann, 1950 (nom. nov.), p. 44; Bol- 

tovskoy, 1959, p. 101, pl. 15, fig. 14; Andersen, 1961, p. 113, pl. 

25, figs. 4а-с. 
Cassidulina carinata Silvestri?. Barker, 1960 (part), p. 110, pl. 54, 

fig. 2 (not fig. 3). 

Description. — Test free, compressed, small, cham- 

bers biserially arranged and enrolled, tightly coiled, 

biconvex; periphery slightly lobulate in side view, acute 

with a narrow keel; chambers elongate, four pairs of 

chambers in last whorl, slightly inflated; central um- 

bilical region clear, showing a few chambers of earlier 

whorls; sutures distinct, slightly depressed; wall cal- 

careous, hyaline, smooth, finely perforate, optically 

granular in texture; aperture an elongate narrow slit 

parallel to the periphery along the suture of the last 

chamber, with a narrow thin rim projecting from the 

penultimate chamber into the aperture. 

Discussion. — Cassidulina neocarinata differs from 

C. subcarinata Uchio, 1960, in not possessing a thin 

triangular toothplate. Cassidulina neocarinata differs 

from Cassidulina asanoi Uchio, 1950, 1n possessing a 

clear central umbilical region. 

There is confusion in the determination of criteria 

for the separation of C. laevigata d’Orbigny, 1826, and 

C. neocarinata Thalmann, 1950, as discussed by Bel- 

ford (1966, pp. 138-140). Belford places C. neocari- 

nata in synonymy with C. /aevigata because of the 

Norvang (1958) study of the variability of the periph- 

eral keel and aperture of C. /aevigata. I follow the 

separation of Phleger and Parker (1951). 

Distribution. — Cassidulina neocarinata was de- 

scribed from the Holocene off Florida. It is recorded 

from the Holocene of the Gulf of Mexico, Caribbean, 
Atlantic and Pacific; Pleistocene of the Gulf of Mexico; 

Tertiary of Mallorca and Italy; middle to late Miocene 
(Cubagua Formation) of Venezuela; and late Miocene 
to early Pliocene (Bowden Formation) of Jamaica. This 

species is rare to common in the upper Concepcion 
“biozone”, and rare in the lower Concepcion and En- 

canto ““biozones”. 

Genus EHRENBERGINA Reuss, 1850 

Ehrenbergina bosoensis Takayanagi, 1951 

Plate 31, figure 1 

Ehrenbergina bosoensis Takayanagi, 1951, p. 87, pl. 88, text-figs. 
8a—c; Asano, 1952, p. 15, text-figs. 83-84. 

Description. — Test free, large, broad as long, biserial, 

enrolled initially and then uncoiling, compressed per- 
pendicular to the plane of coiling; triangular to sub- 
triangular in transverse section, dorsal side convex, 

ventral side possessing a median furrow; periphery 

acute; chambers distinct, five to six pairs in uncoiled 
portion, increasing fairly rapidly in size as added, over- 
lapping dorsally equal to one-half the width of each 
chamber; sutures limbate, slightly raised, strongly 
curved, on dorsal and ventral sides; wall calcareous, 

hyaline, smooth, finely perforate; aperture an elongate, 
narrow, curved slit extending from the junction of the 
ultimate and penultimate chamber to a terminal po- 
sition. 

Discussion. — The specimens from the Mexican Plio- 

cene compare closely to the type figure of Takayanagi 
(1951), but do not have as well-developed raised su- 
tures. 

Distribution. — Ehrenbergina bosoensis was de- 
scribed from the Pliocene of Japan. It is rare in the 
Encanto “biozone”, only occurring at localities SD-4 

and PD-35. 

Ehrenbergina olmeca, new species 

Plate 30, figure 5 

Etymology of name. — Named for the Olmecs, a pre- 

Columbian culture which inhabited the Veracruz-Ta- 

basco region about 2500 years ago. 

Description. — Test free, small, slightly broader than 

long, biserial, enrolled initially and then uncoiling, 

compressed perpendicular to the plane of coiling; tri- 

angular in transverse section, dorsal side convex; pe- 

riphery carinate and spinose; chambers broader than 

high, five pairs visible in the uncoiled portion, increas- 

ing in size as added, chamber margins overhanging the 

previous ones on the ventral side; sutures obscured on 

ventral side, slightly raised on the last pairs of cham- 

bers on the dorsal side; wall calcareous, hyaline, finely 

perforate, ornamented by down ward-projecting cham- 

ber margins that merge on the ventral side to form a 

median ridge and extend outward, outer edge forming 

a distinct spine and serrated periphery; each chamber 

is further ornamented with a fringe of numerous small 

spines that project downward from the chamber mar- 

gins; these spines coalesce on the coiled portion and 
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obscure the early chambers; aperture an elongate slit 
parallel to the dorsal side in the terminal face of the 
ultimate chamber. 
Diagnosis. —E. olmeca is distinguished by over- 

hanging chamber margins with a fringe of small spines 
on the ventral side and a smooth dorsal surface. 

Discussion. — Ehrenbergina rugosa Keijzer, 1953, 
from the Pliocene of the Celebes, Indonesia, differs 
from Ehrenbergina olmeca in possessing raised and 
ornamented sutures on the dorsal side. 
Ehrenbergina pacifica Cushman, 1927f, from the 

Holocene of the Pacific, differs from E. olmeca in lack- 
ing the overhanging chamber margins and finely-spi- 
nose ornamentation. 

Several specimens of E. olmeca from locality SD-4 
appear to lack spinose ornamentation. Examination of 
SEM photographs of these specimens revealed the rem- 
nants of spines fringing the chambers and ventral ridge. 
The delicate ornamentation had evidently undergone 
dissolution. 

Types. —Holotype: USNM 400657; paratypes: 
USNM 400658. 
Measurements. — Length: 0.35 mm, width: 0.3-0.4 

mm, thickness: 0.2 mm. 
Type locality. — Locality PD-70, Potrerillos Dome, 

south side of Mexican Highway #180, 15.7 km east of 
Acayucan, State of Veracruz, Mexico. In the Encanto 
"biozone" (N.19: early Pliocene). 

Other localities. — At most localities in the Encanto 
"biozone" (N.19) (see Text-fig. 15). There are also oc- 
currences at localities ER146 (42-44) of Robinson 
(1969) from the Bowden Formation (early Pliocene, 
N.19), Buff Bay, Jamaica. 

Ehrenbergina spinea Cushman, 1935 
Plate 31, figure 2 

Ehrenbergina spinea Cushman, 1935, p. 8, pl. 3, figs. 10-11; Cush- 
man and Todd, 1945, p. 63, pl. 11, fig. 2; Phleger and Parker, 
1951, p. 27, pl. 14, fig. 18; Drooger, 1953, p. 141, pl. 22, figs. 
11a-c; Drooger and Kaasschieter, 1958, p. 43, pl. 2, fig. 7; Bol- 
tovskoy, 1959, p. 101, pl. 16, figs. la—b. 

Description. — Test free, small, slightly broader than 
long, biserial, enrolled initially and then uncoiling; bi- 
convex in transverse section; periphery carinate, with 
each side extended into a spine; distal end and base 
broadly rounded; chambers inflated, increasing rapidly 
in size as added, broader than high, three pairs of 
chambers visible on dorsal side; sutures distinct in 
uncoiled portion and slightly depressed, obscured in 
early coiled portion; wall smooth, calcareous, hyaline, 
finely perforate; aperture narrow, an elongate slit in 

face of ultimate chamber. 

Discussion. —Ehrenbergina amina Bermudez, 1949, 
from the Gurabo Formation of the Dominican Re- 
public (early Miocene to late Pliocene), differs from E. 
spinea in its shorter lateral spines and higher apertural 
face. 

Distribution. — Ehrenbergina spinea was described 
from the Holocene of the Gulf of Mexico. It is recorded 
from the Holocene of the Atlantic and Caribbean, Ter- 
tiary of Aruba, late Miocene to early Pliocene (Bowden 
Formation) of Jamaica, and middle to late Miocene 
(Cubagua Formation) of Venezuela. It is rare in the 
lower Concepcion “biozone” at locality PD-43 and in 
the Encanto “biozone”’ at locality PD-58. 

Ehrenbergina undulata Parker, 1953 
Plate 31, figure 3 

Ehrenbergina trigona Goes. Cushman, 1922b, p. 135, pl. 26, fig. 4; 
Cushman, 1927f, p. 6, pl. 2, fig. 3; Cushman, 1936c, p. 425, pl. 
3, figs. 9a-b (not Goes, 1896). 

Ehrenbergina undulata Parker, in Phleger, Parker, and Pierson, 1953, 
р. 46, pl. 10, figs. 14-16; Gianelli, Menesini, Salvatorini, and 
Tavani, 1968, pl. 2, figs. la-b; Nishimura, Konda, Matsuoka, 
Nishida, and Ohno, 1977, pl. 4, figs. 1, 2. 

Description. — Test free, small, as broad as long, bi- 
serial, enrolled initially and then uncoiling, com- 
pressed perpendicular to the plane of coiling; triangular 
to subtriangular in transverse section, dorsal side 
slightly convex, ventral side with a furrow or single 
keel formed by the merging of the carinate margins of 
the chambers; periphery acute with a spine at the end 
of each chamber; chambers slightly inflated in later 
portion of test, five to six pairs of chambers in the 

uncoiled portion, increasing gradually in size as added; 
sutures limbate, flush with surface in early portion, 

later slightly depressed; wall calcareous, hyaline, smooth 
except for small spines on initial portion of test and 
along the median ridge, finely perforate; aperture an 
elongate slit parallel to dorsal side, extending from 
junction of ultimate and penultimate chambers to a 
terminal position in the ultimate chamber, with a thin 
lip. 

Discussion. — The Mexican specimens appear to be 
as compressed as those in the original description of 
Parker (in Phleger, Parker, and Pierson, 1953), al- 
though the extent of the compression cannot be sat- 
isfactorily determined from the type figure because there 
are no edge or apertural views. 

Distribution.—Ehrenbergina undulata was de- 
scribed from a Pleistocene core in the North Atlantic 
Ocean. It is also recorded from a Pliocene core in the 
Philippine Sea; and the Pliocene of Italy. It is rare in 
the Concepcion and Encanto “biozones”. 
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Genus GLOBOCASSIDULINA Voloshinova, 1960 

Globocassidulina subglobosa (Brady, 1881) 

Plate 30, figures 3-4 

Cassidulina subglobosa Brady, 1881, p. 60; Brady, 1884, p. 430, pl. 

54, figs. 17a-c; Galloway and Heminway, 1941, р. 425, pl. 32, 

figs. 2a-b; Cushman and Todd, 1945, p. 61, pl. 10, figs. 8a-b; 

Renz, 1948, p. 125, pl. 9, figs. 11, 12; Phleger and Parker, 1951, 

p. 27, pl. 14, figs. 11, 12. 

Islandiella subglobosa (Brady). Akers and Dorman, 1964, p. 39, pl. 

11, fig. 19. 
Globocassidulina subglobosa (Brady). Belford, 1966, p. 149, pl. 25, 

figs. 11-16; LeRoy and Levinson, 1974, p. 14, pl. 7, fig. 8. 

Globocassidulina oriangulata Belford, 1966, p. 148, pl. 25, figs. 

1-5. 

Description. — Test free, subglobular in side view, 

coiled biserial, peripheral margin rounded, ovate in 

transverse section, chambers biserially arranged and 

enrolled; chambers inflated, four to five pairs in last 

whorl, increasing gradually in size as added; sutures 

narrow, distinct, smooth, slightly curved; wall calcar- 

eous, hyaline, smooth, finely perforate, optically gran- 

ular in texture; aperture narrow, in depression of the 

apertural face, varying in shape from a straight, narrow 

slit to a chevron-shaped opening, with a lip attached 

to outer margin varying from triangular to straight, 

toothplate formed by infolding of apertural face, free 

edge forming an elongate tooth. 

Discussion. — There is a wide variation in shape of 

the aperture in specimens from the present study area. 

The aperture varies from a straight slit to an “L’’-shaped 

opening with the lower portion following the suture of 

the ultimate and penultimate chambers (see Pl. 30, figs. 

3a, d). This variation could be a result of dimorphism 

or related to growth stages of Globocassidulina subglo- 

bosa. 

Belford (1966, р. 148) placed forms with a “trifid” 

aperture in a new species, G. oriangulata. This species 

is placed in synonymy with G. subglobosa, herein. Ad- 

ditional studies of G. subglobosa from large popula- 

tions could define the intraspecific variation of the ap- 

erture in this species. 

Distribution. — Globocassidulina subglobosa was de- 

scribed from the Holocene ofthe Atlantic. It is a widely- 

distributed species, recorded from the Holocene of the 

Pacific, Gulf of Mexico, Caribbean, and Mediterra- 

nean; Pleistocene of the Gulf of Mexico; Pliocene of 

Japan; Tertiary of Aruba, Colombia, Cuba, Italy, Pa- 

pua New Guinea, and Siberoet Islands of the East 

Indies; late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica; Oligo-Miocene (Sombrerito For- 

mation) of the Dominican Republic; and early Mio- 

cene (Ponce Formation) of Puerto Rico. It is rare to 

common in the Concepcion and Encanto “biozones”. 

Genus LERNELLA Saidova, 1975 

Lernella inflata (LeRoy, 1944) 

Plate 30, figure 2 

Cassidulina inflata LeRoy, 1944a, p. 37, pl. 4, figs. 30-31; LeRoy, 
1964, p. 40, pl. 11, figs. 13, 14. 

Cassidulinoides inflatus (LeRoy). Belford, 1966, p. 54, pl. 26, figs. 

14-17. 

Lernella auri Saidova, 1975, p. 328, pl. 114, fig. 2. 

Lernella inflata (LeRoy). Nomura, 1983, p. 86, pl. 2, figs. 9a—, pl. 

24, figs. 4, 5. 

Description. — Test free, small, height about one-and- 

one-half times the thickness, compressed, chambers 

biserially arranged and enrolled, tightly coiled; periph- 

ery distinctly lobate, margin rounded; chambers in- 

flated, four to five pairs in final whorl, increasing гар- 

idly in size; height and width of chambers about equal; 

sutures distinct, incised; wall calcareous, hyaline, 

smooth, finely perforate, optically granular in texture; 

aperture a narrow curved slit along the outer margin 

of a broad imperforate flap that 1s attached to the pen- 

ultimate chamber. 

Discussion. — Lernella inflata is distinguished by the 

incised sutures and the large triangular imperforate flap 

projecting into the apertural face (see Pl. 30, fig. 2a). 

Belford (1966, p. 54) states that the wall ofthis species 

is granular in texture. It therefore cannot be classified 

as Cassidulinoides Cushman, 1927а, which, according 

to Loeblich and Tappan (1964a, p. C556), has а radiate 

wall. 

Distribution. — Lernella inflata was described from 

the Miocene of the east coast of central Sumatra. It is 

recorded from the Neogene of Papua New Guinea; 

Neogene (Shimajiri Formation) of Okinawa; Miocene 

(Telisa and lower Palembang formations) of Sumatra. 

It is rare in the Concepcion and Encanto “biozones” 

of the study area. 

Lernella seranensis (Germeraad, 1946) 

Plate 18, figure 4 

Cassidulinoides seranensis Germeraad, 1946, p. 72, pl. 5, figs. 5-6; 
Belford, 1966, p. 55, pl. 26, figs. 18—21. 

Description. — Test free, elongate, early stage sub- 

globular, involute with chambers biserially arranged 

and enrolled, later portion uncoiled, length twice the 

width, circular in transverse section; chambers inflat- 

ed, slightly overlapping previous ones, five pairs of 

chambers in last coil, last pair making up about two- 

thirds of entire test; sutures slightly depressed, distinct; 

periphery rounded in adult, subacute in early stage; 

wall calcareous, hyaline, smooth, finely perforate, op- 

tically granular in texture; aperture with a large im- 

perforate plate projecting from the penultimate cham- 

ber into a depression in the ultimate chamber, forming 
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a curved, narrow slit following the suture, two-thirds 
the length of the last chamber. 
Remarks.— Lernella marksi (Drooger, 1953), differs 

from L. seranensis in that the chambers are more 
strongly overlapping and that there are fewer chambers 
in the last coil. 

Distribution. — Lernella seranensis was described 
from the Neogene of the Island of Ceram, Indonesia. 
This species is rare in the Concepcion and Encanto 
“biozones”. 

Genus RUTHERFORDOIDES McCulloch, 1981 

Rutherfordoides erecta (Cushman and Renz, 1941) 

Plate 18, figure 2 

Cassidulinoides erecta Cushman and Renz, 1941, p. 25, pl. 4, figs. 

6-7; Renz, 1948, p. 126, pl. 9, figs. 15а-с. 

Description. — Test free, small, elongate, early stage 
involute with chambers biserially arranged and en- 
rolled, later portion uncoiled; length two-and-one-half 
times the width, circular in transverse section; cham- 
bers inflated, three to four pairs in uncoiled portion, 
increasing rapidly in size, last pair making up one-half 
the test; sutures distinct, depressed; wall smooth, cal- 
careous, hyaline, finely perforate, optically granular in 
texture; aperture an elongate narrow opening, begin- 
ning at suture line of ultimate chamber and extending 
along inner margin to a terminal position, surrounded 
by a serrated lip. 

Discussion. — Rutherfordoides tenuis (Phleger and 
Parker, 1951) differs from R. erecta in the much less 
inflated chambers and greater compression in ventral 
view. 

Hastilina Nomura, 1983, was erected to separate 
biserial, loosely-coiled taxa with an optically-granular 
wall texture, from Fursenkoina Loeblich and Tappan, 
1961, which has a twisted biserial arrangement and no 
early coiled portion. Virgulina mexicana Cushman, 
1922b, was designated by Nomura as the type species 
of Hastilina. 

However, McCulloch (1977) erected the genus Ruth- 
erfordia with R. rotundiformis as the type. The type 
Species, R. rotundiformis, is identical to Virgulina 
mexicana Cushman and is considered herein to be a 
junior synonym. McCulloch did not discuss wall tex- 
ture, yet the specimen from off Japan figured by her is 
similar to specimens figured by Nomura (1983). 
McCulloch (1981, p. 6, item 4) published a new 

name, Rutherfordoides, to replace the name Ruther- 
Jordia McCulloch, 1977, which was preoccupied. It is 
considered herein that Hastilina Nomura, 1983 is a 

junior synonym of Rutherfordoides McCulloch, 1981. 
Distribution. — Rutherfordoides erecta was described 

from a well in the state of Falcon, Venezuela and is 

also recorded there from the early Miocene (San Lo- 
renzo Formation). It is rare in the lower Concepcion 
“biozone”. 

Rutherfordoides mexicana (Cushman, 1922) 

Plate 18, figure 3 

Virgulina mexicana Cushman, 1922b, p. 120, pl. 23, fig. 8; Cush- 
man, 1937c, p. 29, pl. 5, fig. 4; Phleger and Parker, 1951-5. 19, 
pl. 9, figs. 6, 7, 8; Phleger, Parker, and Pierson, 1953, p. 34, pl. 
7, figs. 6-7; Asano, 1958, р. 14, pl. 4, figs. 1-2; Andersen, 1961, 
p. 91, pk 20, fig. 4. 

Cassidulinoides bifrons Drooger, 1953, p. 140, pl. 24, figs. 14-15. 
Virgulina rotundata Parr. Uchio, 1960, pl. 6, figs. 15-16 (not Vir- 
gulina rotundata Parr, 1950). 

Virgulina bradyi Cushman. Matsunaga, 1963, pl. 41, figs. 12a-b (not 
V. bradyi Cushman, 1922b). 

Hastilina mexicana (Cushman). Nomura, 1983, p. 82, pl. 2, figs. 
Та-с, pl. 3, fig. 4. 

Rutherfordia rotundiformis McCulloch, 1977 (part), p. 249, pl. 105, 
figs. 6—7 (not figs. 8-10). 

Description. — Test free, elongate, length two-and- 

one-half times the width, early portion of test indis- 
tinct, later portion biserially arranged and uncoiled, 
circular in transverse section; chambers distinct, in- 
flated, slightly overlapping previous chambers, four to 
five pairs of chambers visible on dorsal side, last pair 
of chambers making up almost two-thirds of the test 
in ventral view; sutures slightly depressed, narrow; wall 
calcareous, hyaline, smooth, finely perforate, optically 
granular in texture; aperture an elongate opening in a 
depression of the apertural face, extending from inner 

margin of ultimate chamber to subterminal position. 
Distribution. — Rutherfordoides mexicana was de- 

scribed from the Holocene of the Gulf of Mexico. It 
15 recorded as Virgulina mexicana from the Holocene 
of the Pacific, Pleistocene of the Gulf of Mexico and 
Aruba Island, and the Miocene (Onnagawa Formation) 
of Japan. It is rare in the Encanto “biozone”, occurring 
only at localities PD-70 and 72. 

Rutherfordoides tenuis (Phleger and Parker, 1951) 
Plate 18, figure 5 

Cassidulinoides tenuis Phleger and Parker, 1951, p. 27, pl. 14, figs. 
14—17; Parker, 1958, p. 272, pl. 4, figs. 18, 19; Matsunaga, 1963, 
pl. 49, figs. 6a—b. 

Description. — Test free, small, slender, circular to 
ovate in cross-section, early portion coiled, chambers 
biserially enrolled, later portion uncoiling; chambers 
distinct, four to five pairs, somewhat inflated, increas- 
ing gradually in size; sutures narrow, depressed; wall 
calcareous, hyaline, smooth, finely perforate, optically 
granular in texture; aperture a broad loop in a depres- 
sion, extending from base of ultimate chamber, along 
suture line to a point near apex of test, with a toothed 
margin. 
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Discussion. — Rutherfordoides tenuis differs from R. 

bradyi (Norman, 1880) in its rounded cross-section 

and more elongate shape. 

Distribution. — Rutherfordoides tenuis was described 

from the Pleistocene of the Gulf of Mexico. It is re- 

corded as Cassidulinoides tenuis from the Holocene of 

the Gulf of Mexico, Mediterranean; and Neogene of 

Japan. It is rare in the Concepcion and Encanto “bio- 

zones". 

Superfamily NONIONACEA Schultze, 1854 

Family NONIONIDAE Schultze, 1854 

Subfamily CHILOSTOMELLINAE Brady, 1881 

Genus ALLOMORPHINA Reuss, in Czjzek, 1849 

Allomorphina macrostoma Karrer, 1862 

Plate 31, figures 6-7 

Allomorphina macrostoma Karrer, 1862, p. 448, pl. 2, figs. 4a-d; 

Cushman and Todd, 1945, p. 64, pl. 11, fig. 3; Cushman and 

Todd, 1949b, p. 68, pl. 12, figs. 4-5; Todd and Low, 1976, p. 20, 

pl. 4, fig. 8. 

Description. — Test free, trochospiral, involute, ovate 

in side view, periphery broadly rounded, circular in 

transverse section; chambers fairly distinct, strongly 
embracing, three visible in the last whorl, ultimate 

chamber comprising five-sixths of the test in ventral 

view, the penultimate and antepenultimate chambers 

barely visible in ventral view; sutures indistinct, flush 

with surface, with a series of regularly-spaced vertical 

pores following the suture line along the contact of the 

three chambers; wall smooth, calcareous, finely per- 

forate; aperture a moderately-arched, elongate slit par- 

allel to the suture between the ultimate and penulti- 

mate chambers, bordered by a distinct lip. 

Discussion. — Allomorphina trigona Reuss, 1850, dif- 

fers from A. macrostoma in its more projecting early 

chambers and triangular outline. 

Distribution. — Allomorphina macrostoma was de- 

scribed from the Tertiary of Germany. It is recorded 

from the Tertiary of Puerto Rico and Czechoslovakia; 

Miocene of the Vienna Basin; and the late Miocene to 

early Pliocene (Bowden Formation) of Jamaica. This 

species is rare in the Encanto “biozone”. 

Genus CHILOSTOMELLA Reuss, in Czjzek, 1849 

Chilostomella czizeki Reuss, 1850 

Plate 31, figures 4–5 

Chilostomella czizeki Reuss, 1850, p. 380, pl. 48, figs. 13a-d; Cush- 
man, 1926e, p. 74, pl. 11, fig. 2; Galloway and Heminway, 1941, 

p. 409, pl. 28, figs. За-с, Coryell and Mossman, 1942, p. 237, pl. 

36, figs. 24-25; Bermudez, 1949, p. 274, pl. 21, figs. 16-21; Cush- 

man and Todd, 1949c, p. 90, pl. 15, figs. 20-22. 

Chilostomella ovoidea Reuss. Renz, 1948, p. 126, pl. 9, figs. 16a-b 

(not Reuss, 1850). 

Description. — Test free, inflated, planispiral and in- 

volute, fusiform in side view, circular in transverse 

section, dorsal side slightly protruding, length one-and- 

one-half times the breadth, greatest width near middle 

of test; chambers two to a whorl, strongly embracing, 

ultimate chamber covering almost two-thirds of the 

penultimate chamber, line of contact on the dorsal side 

deeply concave exposing several of the early chambers; 

sutures narrow, flush with surface, indistinct; wall cal- 

careous, hyaline, smooth, thin, finely perforate; aper- 

ture a narrow interiomarginal equatorial crescent com- 

prising about one-fourth the circumference of the test. 

Discussion. — Chilostomella ovidea Reuss, 1850, dif- 

fers from C. czizeki in that the chambers of the ulti- 

mate whorl are not visible externally. 

Chilostomella oolina Schwager, 1878, differs from 

C. czizeki in its more cylindrical shape and greater 

exposure of the penultimate chamber on the dorsal 

side. 

Distribution. — Chilostomella czizeki was described 

from the Tertiary of Germany. It is recorded from the 

early Miocene (Ponce Formation) of Puerto Rico, 

Charco Azul Formation of Panama, middle Oligocene 

to early Miocene (Sombrerito Formation) of the Do- 

minican Republic, and the late Miocene to early Plio- 

cene (Bowden Formation) of Jamaica. This species is 

rare in the Concepcion and Encanto “biozones” of the 

study area. 

Genus QUADRIMORPHINA Finlay, 1939 

Quadrimorphina glabra (Cushman, 1927) 

Plate 31, figure 8 

Valvulineria vilardeboana (d'Orbigny) var. glabra Cushman, 1927d, 
р. 161, pl. 4, figs. 5-6. 

Valvulineria laevigata Phleger and Parker, 1951, p. 25, pl. 13, figs. 
11-12. 

Valvulineria glabra Cushman. Uchio, 1960, pl. 8, figs. 6-7. 

Rotamorphina glabra (Cushman). Andersen, 1961, p. 104, pl. 23, 
figs. 2a—c. 

Quadrimorphina vilardeboana glabrà (Cushman). Akers and Dor- 
man, 1964, p. 50, pl. 11, figs. 28-29. 

Quadrimorphina laevigata (Phleger and Parker). Belford, 1966, p. 
155, pl. 37, figs. 21-25. 

Description. — Test free, small, trochospiral, bicon- 

vex, circular in outline and slightly lobate, periphery 

rounded; chambers distinct, inflated, five in the last 

whorl, gradually increasing in size as added, all visible 

on spiral side, ultimate chamber with a lobelike plate 

extending into and covering the umbilical area; wall 

calcareous, hyaline, smooth, finely perforate; aperture 

interiomarginal, umbilical-extraumbilical, and par- 

tially covered by a projecting umbilical flap. 

Discussion. — Quadrimorphina glabra (Cushman, 

1927d) is a distinct species and separate from Rosalina 

vilardeboana d'Orbigny, 1839b. Barker (1960, p. 178), 
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in agreement with d'Orbigny (18395), assigned the 
species vilardeboana to the genus Rosalina. 

Quadrimorphina Finlay, 1939, was originally de- 
fined with four chambers to a whorl. Belford (1966, p. 
155), however, stated that assignment of four chambers 
to the last whorl was an arbitrary one since Quadri- 
morphina laevigata (Phleger and Parker, 1951) has four 
to six chambers in the last whorl. Valvulineria iijimai 
Ujiie, 1959, from the Miocene of Japan, appears sim- 
ilar and may be conspecific. 

Discussion. — Quadrimorphina glabra was described 
from the Holocene of the Pacific Ocean. It is recorded 
from the Holocene and Pleistocene ofthe Gulf of Mex- 
ico, and Neogene of Papua New Guinea. This species 
is rare in the Concepcion and Encanto “biozones”. 

Subfamily NONIONINAE Schultze, 1854 

Genus ASTRONONION 
Cushman and Edwards, 1937 

Astrononion gallowayi Loeblich and Tappan, 1953 
Plate 32, figure 1 

Astrononion stellatum Cushman and Edwards, 1937, DP ps 
figs. 9-11 [homonym of Astrononion stellatum (Terquem, 1882)]; 
Cushman and Todd, 1947, p. 13, pl. 2, fig. 15. 

Astrononion gallowayi Loeblich and Tappan, 1953 (nom. nov.), p. 
90, pl. 17, figs. 4-7; Feyling-Hanssen, 1964, р: 532, pl, 18. пр. de 
Feyling-Hanssen, Jorgensen, Knudsen, and Andersen, 1971, p. 
266, pl. 10, figs. 10-12; Hansen and Lykke-Andersen, 1976, p. 
24, pl. 22, figs. 5-9. 

Astrononion stellatum Cushman and Edwards. Schnitker, 1971, p. 
193, pl. 20, figs. 7a-b. 

Description. —Test free, planispiral and involute, 
compressed, umbilical area concave, periphery round- 
ed; chambers distinct, nine to ten in final whorl, in- 

creasing gradually in size, strongly inflated, each with 
backward-projecting umbilical flap partially covering 
the preceding suture and umbilical region, leaving a 
small, chamberlike cavity beneath it; sutures gently 
curved, depressed; wall calcareous, hyaline, smooth, 
finely perforate except for the umbilical flaps; primary 
aperture a low interiomarginal, equatorial slit extend- 
ing from one umbilicus to the other; supplemental 
openings at the outer posterior margin of the umbilical 
flaps along their sutural extension. 

Discussion. — Astrononion gallowayi differs from А. 
stelligerum (d'Orbigny, 1839c), in the more inflated 
test and broader umbilical flaps along the sutures. 

Astrononion hamadaense Asano, 1950, from the 
Pliocene of Japan, is similar to А. gallowayi but has 
less elongate umbilical extensions along the sutures. 

Distribution. — Astrononion gallowayi was described 
from the Holocene of the North Atlantic. It is recorded 
from the Holocene of the Pacific, and Pleistocene of 
Norway. It is rare, occurring in the study area only at 
locality SD-12, in the Encanto “biozone”. 

Genus FLORILUS Montfort, 1808 

Florilus atlanticus (Cushman, 1947) 
Plate 32, figure 2 

Nonionella atlantica Cushman, 1947b, p. 90, pl. 20, figs. 4-5; Phle- 
ger and Parker, 1951 (part), p. 11, pl. 5, figs. 21а-6, 22a-b (not 
figs. 23a-b); Phleger, Parker, and Pierson, 1953, p. 31, pl. 6, figs. 
9-10; Parker, 1954, p. 507, pl. 6, figs. 6, 7; Todd and Brónnimann, 
1957, p. 32, pl. 5, figs. 30-31; Hansen and Lykke-Andersen, 1976, 
De 23: ple 2L DESO. 

Pseudononion atlantica (Cushman). Andersen, 1961, p. 84, pl. 18, 
figs. la—b, 2а-с. 

Florilus atlanticus (Cushman). Akers and Dorman, 1964, p. 34, pl. 
6, figs. 26, 27. 

Description. — Test free, compressed, asymmetrical, 
dorsal side showing earlier coils, which are covered on 
the ventral side; periphery rounded; umbilical region 
on ventral side slightly depressed, filled with granular 
skeletal material, which extends along sutures on ven- 
tral and dorsal side; chambers distinct, inflated, nine 
to 11 in the final whorl, increasing rapidly in size as 
added; sutures curved, depressed and incised near um- 

bilical area, filled with granular skeletal material; wall 
calcareous, hyaline, finely perforate, smooth except for 
areas near the sutures, umbilicus and base of apertural 
face, which are papillate; aperture obscured by skeletal 
deposits, but is probably an interiomarginal equatorial 
opening. 

Discussion. — The genus Pseudononion Asano, 1936a, 
was erected to include forms that were bilaterally 
asymmetrical but did not have the final chamber over- 
hanging the umbilical region as does Nonionella Cush- 
man, 1926c. Loeblich and Tappan (1964a, p. C746) 
placed Pseudononion in synonymy with Florilus 
Montfort, 1808, and included those asymmetrical in- 
volute forms with a flaring test and no umbilical cham- 
ber extension. Hansen and Lykke-Andersen (1976) 
made Florilus a synonym of Nonion Montfort, 1808, 
based on wall structure. They considered Nonionella 
a valid genus and placed all the asymmetrical involute 
forms in that genus. Because of the wide difference 
between those forms that are asymmetical-involute 

(included in Florilus of Loeblich and Tappan) and oth- 
ers that are trochospiral throughout with finalchamber 
overhanging the umbilical region (Nonionella of Loeb- 
lich and Tappan), Florilus in the sense of Loeblich and 
Tappan, 1964a, is used in this study to separate the 
two forms. 

Florilus basispinata (Cushman and Moyer, 1930) 
differs from F. atlanticus in being more compressed 
and having less granular skeletal material developed 
in the umbilical areas and along the sutures. 

Distribution. — Florilus atlanticus was described from 
the Holocene of the Atlantic. It is also recorded from 
the Holocene of the Gulf of Mexico and Caribbean; 
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Pleistocene of the Gulf Coast. This species is common 

in the upper Concepcion “biozone” at locality SD-29. 

Florilus grateloupi (d'Orbigny, 1839) 

Plate 32, figure 3 

Nonionina grateloupii d'Orbigny, in Sagra, 1839, pl. 6, figs. 6-7 

(plates published separately). 

Nonion grateloupi (d’Orbigny). Cushman, 1939, p. 21, pl. 6, figs. 1- 

7; Asano, 1950, p. 2, text-figs. 3—4; Phleger and Parker, 1951, p. 

11, pl. 5, fig. 18; Todd and Brónnimann, 1957 (part), p. 32, pl. 5, 

figs. 27a—b (not figs. 28a-b); Schnitker, 1971, p. 206, pl. 10, figs. 

6a-b. 

Pseudononion grateloupi (d'Orbigny). Andersen, 1961, p. 84, pl. 18, 

figs. За-с. 

Florilus grateloupi (d’Orbigny). Akers and Dorman, 1964, p. 34, pl. 

6, fig. 36. 

Description. — Test free, compressed, asymmetrical 

in edge view, twice as high as broad in side view, dorsal 

side evolute, ventral side involute; periphery rounded; 

umbilical region slightly depressed, filled with granular 

skeletal material extending along sutures on dorsal and 

ventral side; chambers inflated, 12 in the last whorl, 

increasing rapidly in height as added; ultimate cham- 

ber twice as high as broad in edge view with nearly 

parallel sides; sutures distinct, depressed, slightly 

curved, covered with granular material near the um- 

bilical area; wall calcareous, hyaline, finely perforate, 

smooth except for granular skeletal material near the 

sutures, umbilicus and base of apertural face; aperture 

obscured by granular material but probably an inte- 

riomarginal equatorial opening. 

Discussion. — Florilus subgrateloupi (Galloway and 

Heminway, 1941), from the San Sebastian Formation 

of Puerto Rico, differs from F. grateloupi in its much 

thicker test, and smaller height-to-width ratio. 

Distribution. — Florilus grateloupi was described from 

the Holocene of the Caribbean Sea. It 1s recorded from 

the Holocene ofthe Atlantic and Gulf of Mexico, Pleis- 

tocene of the Gulf Coast, and Pliocene of Japan. It is 

common in the upper Concepcion “biozone” at lo- 

cality SD-29. 

Genus NONIONELLA Cushman, 1926c 

Nonionella basiloba 

Cushman and McCulloch, 1940 

Plate 32, figure 4 

Nonionella basiloba Cushman and McCulloch, 1940, p. 162, pl. 18, 

figs. 3a-b; Andersen, 1961, p. 85, pl. 18, figs. Sa-c; Akers and 

Dorman, 1964, p. 46, pl. 6, figs. 14-15. 
Nonionella opima Cushman, 1947b, p. 90, pl. 20, figs. 1-3. 

Nonionella turgida (Williamson). Todd and Brónnimann, 1957, p. 

32, pl. 6, figs. 3-4 (not Rotalina turgida Williamson, 1858). 

Description. —Test free, small, trochospiral, spiral 

side flattened and evolute, ventral side highly convex, 

periphery rounded; chambers inflated, nine to ten in 

the final whorl, increasing in size rapidly as added, 

ventral side with a highly-inflated ultimate chamber 

forming more than one-half the surface of the test, 

overhanging the umbilical area; sutures distinct, slight- 

ly curved, slightly depressed on the spiral side and near 

the umbilicus on the ventral side; wall calcareous, hya- 

line, smooth, perforate; aperture an interiomarginal 

opening, umbilical-extraumbilical, extending under the 

lobe of the ultimate chamber. 

Discussion. — Nonionella turgida (Williamson, 1858) 

differs from N. basiloba in its more highly-compressed 

test, more chambers in the final whorl, and a less in- 

flated final chamber. 

Distribution. — Nonionella basiloba was described 

from the Holocene of the Pacific Ocean. It is also re- 

corded from the Holocene of the Atlantic, Caribbean, 

and Gulf of Mexico; Pleistocene of the Gulf of Mexico; 

and Neogene of Aruba. It is rare in the Concepcion 

and Encanto “biozones”. 

Genus PULLENIA Parker and Jones, 

in Carpenter, Parker, and Jones, 1862 

Pullenia bulloides (d'Orbigny, 1846) 

Plate 32, figure 5 

Nonionina bulloides d'Orbigny, 1826 (nom. nud.), p. 293. 

Nonionina bulloides d'Orbigny, 1846, p. 107, pl. 5, figs. 9, 10. 

Pullenia bulloides (d’Orbigny). Galloway and Morrey, 1929, p. 43, 

pl. 6, fig. 16; Galloway and Heminway, 1941, p. 360, pl. 15, fig. 

4; LeRoy, 1964, р. 41, pl. 10, figs. 30-31. 

Description. — Test free, planispiral, involute, sphe- 

roidal, circular in side view, ovate in apertural view; 

chambers distinct, inflated, four to five in the final 

whorl increasing gradually in size; sutures distinct, ra- 

dial, slightly depressed between last few chambers; wall 

calcareous, hyaline, very finely perforate; aperture a 

narrow crescentic interiomarginal slit, extending from 

one umbilicus to the other, with a thin lip. 

Discussion. — The genus Pullenia Parker and Jones, 

1862, type species Pullenia sphaeroides (d'Orbigny, 

1826) had no type description, type level or type lo- 

cality and is considered by Loeblich and Tappan (1964a, 

p. C748) a nomen nudum. Since Pullenia bulloides 

(d'Orbigny, 1846) is a valid species, Loeblich and Tap- 

pan (1964a, p. C748) designated it as type species for 

Pullenia Parker and Jones, 1862, by monotypy (only 

valid species originally included). 

Nonionina bulloides d'Orbigny, 1826, is also a no- 

men nudum since it lacked a type figure or description. 

D'Orbigny (1846) later described and figured the species 

thus validating the name. 

Cushman and Todd (1943, p. 15), in their work on 
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the genus Pullenia and its species, stated, “The char- 
acters and other data are so obscure that it seems best 
to allow the name sphaeroides as applied to Pullenia 
to lapse". Many of the forms assigned to P. sphaeroides 
by various authors are probably P. bulloides. 

Pullenia subsphaerica Parr, 1950, is a slightly com- 
pressed form that may be conspecific with P. bulloides. 
Distribution. — Pullenia bulloides was described from 

the Tertiary of the Vienna Basin. It is recorded from 
the Holocene of the Atlantic, Pacific, and Gulf of Mex- 
ico; Pleistocene of the Gulf of Mexico; Tertiary of Italy 
and Ecuador; late Miocene to early Pliocene (Bowden 
Formation) of Jamaica; early Miocene (Ponce For- 
mation) of Puerto Rico; middle Pliocene (Mao For- 
mation) of the Dominican Republic; Oligo-Miocene 
(Cipero Formation) of Trinidad; and the Neogene (Shi- 
majiri Formation) of Okinawa. This species is rare in 
the lower Concepcion “biozone” at locality PD-43 and 
rare to common in the Encanto “biozone”. 

Pullenia quinqueloba (Reuss, 1851) 
Plate 32, figure 6 

Nonionina quinqueloba Reuss, 1851, p. 71, pl. 5, figs. 31a-b. 
Pullenia compressa Seguenza, 1880, p. 307, pl. 17, fig. 14. 
Pullenia quinqueloba Reuss. Cushman and Todd, 1943, p. 10, pl. 

2, fig. 5, pl. 3, fig. 8; Marks, 1951, p. 69, pl. 7, figs. 19a-b; Agip 

Mineraria, 1957, pl. 44, fig. 10; Becker and Dusenbury, 1958, p. 

27, pl. 6, figs. 3a-b; Dieci, 1959, p. 87, pl. 7, figs. 7a—b; Schnitker, 

1971, p. 206, pl. 10, figs. 11a—b. 

Description. — Test free, planispiral, involute, com- 

pressed, periphery rounded to subrounded, slightly lo- 
bate; chambers distinct, inflated, five in the last whorl, 
gradually increasing in size as added; sutures distinct, 

slightly depressed, slightly curved, nearly radial; wall 
calcareous, hyaline, smooth, finely perforate; aperture 
a narrow crescentic interiomarginal opening extend- 
ing to the umbilicus on either side, with a distinct lip. 
Discussion. — Pullenia subcarinata (d’Orbigny, 

1839b) differs from P. quinqueloba in possessing six 
chambers in the last whorl and a more inflated test. 
Distribution. — Pullenia quinqueloba was described 

from the Tertiary of Germany. It is recorded from the 
Holocene of the Pacific, Atlantic, Gulf of Mexico, and 
Caribbean; Pleistocene of the Gulf Coast, and Carib- 
bean; Tertiary of Italy, Colombia, Fiji and Europe. 
This species is rare in the Encanto “biozone”. 

Pullenia salisburyi Stewart and Stewart, 1930 

Plate 32, figure 7 

Pullenia salisburyi Stewart and Stewart, 1930, p. 72, pl. 8, figs. 2a- 
b; Cushman and Todd, 1943, p. 20, pl. 3, figs. 10-11; Cushman 
and Gray, 1946, p. 43, pl. 8, figs. 2-4; Renz, 1948, p. 155, pl. 12, 

figs. 24a-b; Asano, 1951, p. 11, text-figs. 11, 12; Leroy, 1964, p. 

41, pl. 3, figs. 10a-b; Todd and Low, 1976, p. 38, pl. 5, fig. 20. 

Description. — Test free, planispiral, involute, com- 
pressed; periphery subacute in edge view, slightly lo- 
bate in side view; chambers slightly inflated, distinct, 
usually six in the final whorl, gradually increasing in 
size as added; sutures slightly depressed, radial and 
slightly curved; wall smooth, finely perforate; aperture 
a narrow crescentic interiomarginal slit with a narrow 
lip, extending from the umbilicus of one side to the 
opposite side. 

Discussion. — This species differs from P. quinque- 
loba (Reuss, 1851) in possessing six chambers instead 
of five in the final whorl and in its greater compression. 

Distribution. — Pullenia salisburyi was described from 
the early Pliocene of California. It is recorded from the 
Holocene of the Pacific; Neogene of Italy, Japan and 

Okinawa; early Miocene (San Lorenzo Formation) of 
Venezuela. Holocene occurrences of the species appear 
to be restricted to the Pacific province. Only early Plio- 
cene or Miocene occurrences are reported from the 
Atlantic, Mediterranean and Caribbean areas. Pullenia 
salisburyi occurs only at locality PD-68 in the Encanto 
“biozone” ofthe study area and may be reworked from 
older sediments. 

Family ALABAMINIDAE Hofker, 1951 

Genus GYROIDINA d'Orbigny, 1826 

Gyroidina orbicularis d'Orbigny, 1826 
Plate 33, figure 1-2 

Gyroidina orbicularis d'Orbigny, 1826, p. 278, Modeles no. 13%; 

Cushman, 1931, р. 37, pl. 8, figs. 1-2; Phleger and Parker, 1951, 
р. 22, pl. 11, figs. 11-12; Parker, 1954, p. 528, pl. 9, figs. 13-18; 

Akers and Dorman, 1964, p. 36, pl. 10, figs. 31—32; Belford, 1966, 

p. 164, pl. 27, figs. 7-14; LeRoy and Levinson, 1974, p. 14, pl. 7, 

figs. 14-16. 

Description. — Test free, trochoid, unequally bicon- 

vex, spiral side slightly convex, umbilical side strongly 

convex with slight depression, circular 1n outline, pe- 

riphery subacute; chambers distinct, eight to 12 in the 

last whorl, all visible on spiral side; sutures flush with 

surface, radial on spiral and umbilical sides; wall 

smooth, calcareous, hyaline, finely perforate; aperture 

an interiomarginal slit in the apertural face midway 

between the periphery and umbilicus, with a narrow 

lip. 

Discussion. — Gyroidina longispina Tedeschi and 

Zanmatti, 1957, from the late Pliocene of Italy, is sim- 

ilar to G. orbicularis and may be a junior synonym. 

Distribution. — Gyroidina orbicularis was described 

from the Holocene of the Adriatic Sea. It is recorded 

from the Holocene of the Atlantic, Pacific, and Gulf 

of Mexico; Neogene of Papua New Guinea. It is rare 

in the Encanto “biozone”. 

* “Modeles по. 13" was a plaster cast model used by d'Orbigny 
to depict this species. 
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Gyroidina? regularis (Phleger and Parker, 1951) 

Plate 34, figures 4—5 

Eponides regularis Phleger and Parker, 1951, pt. 2, p. 21, pl. 11, 

figs. 3a-b, 4а-с, Parker, 1954, p. 529, pl. 9, figs. 16, 17; Poag, 

1981, p. 64, pl. 1, fig. 3, pl. 2, fig. 3. 

Gyroidina venezuelana (Renz) var. arubana Drooger, 1953, p. 138, 

pl. 22, figs. 5-6. 

Neoeponides regularis (Phleger and Parker). Andersen, 1961, p. 103, 

pl. 23, figs. 3a-b. 

Gyroidinoides regularis (Phleger and Parker). Akers and Dorman, 

1964, p. 37, pl. 10, figs. 7-8. 

Description. — Test free, small, trochospiral, bicon- 

vex, circular in outline, periphery subacute, umbilical 

side with deep umbilicus; chambers distinct, eight to 

nine in the last whorl, all visible on the spiral side, 

gradually increasing in size as added; distinct, flush 

with surface, radial on both the spiral and umbilical 

sides; wall calcareous, hyaline, smooth, finely perfo- 

rate; aperture a low interiomarginal arched opening 

surrounded by a pronounced lip, situated halfway be- 

tween the umbilicus and the periphery along inner 

margin of the last-formed chamber. 

Discussion. — Most specimens of Gyroidina? regu- 

laris from the study area have a deep and narrow um- 

bilical pit. This pit has been observed in Recent as well 

as Pliocene specimens from other areas. However, a 

few individuals possess a thin calcite covering over the 

umbilicus. 

SEM photographs of several specimens with an open 

umbilical pit show openings, at the proximal end of 

the chambers, which open into this pit— suggesting sec- 

ondary apertures. No apertural flaps were observed. I 

presently interpret the openings to be erosional or due 

to dissolution of the calcite— possibly as a result of 

using Quaternary “О” in the washing process. 

Additional studies of Gyroidina? regularis from the 

Recent of the Gulf of Mexico may disclose the true 

apertural characteristics and the nature ofthe umbilical 

covering. This species will be included as part of my 

ongoing investigation of Recent benthic foraminifers 

from the Gulf of Mexico. 

Gyroidina? regularis lacks the single interiomargin- 

al aperture extending from the periphery to the um- 

bilicus, which is characteristic of Gyroidinoides Brotz- 

en, sensu Loeblich and Tappan (1964a, p. C750). 

Gyroidella planata Saidova, 1975, differs from Gy- 

roidina? regularis in its much larger size (almost twice 

the diameter) and in possessing an umbilicus filled with 

calcite. Saidova is unclear in her description as to 

whether the calcite is a solid plug or a covering over 

an umbilical pit. 

Gyroidina? regularis is placed provisionally in the 

genus Gyroidina d'Orbigny herein because the exact 

nature of the aperture 1s unclear. 

Distribution. — Gyroidina? regularis was described 

from the Holocene of the Gulf of Mexico. It is also 

recorded from the Holocene of the Caribbean, Pleis- 

tocene of the Gulf of Mexico, and Neogene of Aruba. 

It is rare in the Concepcion and Encanto “biozones”. 

Gyroidina umbonata (Silvestri, 1898) 

Plate 33, figure 3 

Rotalia soldanii d’Orbigny var. umbonata Silvestri, 1898, p. 239, 

pl. 6, figs. 14а-с. 

Gyroidina parva Cushman and Renz, 1941, p. 23, pl. 4, figs. 2a-c. 

Gyroidina nipponica Ishizaki, 1944, p. 102, pl. 3, figs. 3a-c. 

Gyroidina umbonata (Silvestri). Agip Mineraria, 1957, p. 49, fig. 3; 

Parker, 1958, p. 266, pl. 3, figs. 19-20; Dieci, 1959, p. 78, pl. 6, 

Пр; 28. 

Gyroidina sp. А. Todd and Brónnimann, 1957, p. 37, pl. 11, figs. 

5a-c. 

Gyroidina cf. neosoldanii Brotzen. Drooger and Kaasschieter, 1958, 

p. 48, pl. 3, figs. 2a-c (not Brotzen, 1936). 

Eponides tumidulus (Brady). Schnitker, 1971, p. 198, pl. 9, figs. 1а- 

c (not Truncatulina tumidulus Brady, 1884). 

Description. — Test free, small, trochospiral, bicon- 

vex, spiral side slightly convex, umbilical side strongly 

convex, circular in outline with broadly-rounded pe- 

riphery; chambers inflated, five to six in the last whorl, 

gradually increasing in size as added; sutures distinct, 

depressed, oblique on the spiral side, radial on the 

umbilical side; wall smooth, calcareous, hyaline, finely 

perforate; aperture an interiomarginal slit extending 

from a depression in the apertural face near the pe- 

riphery to the umbilicus, with a distinct lip. 

Discussion. — Gyroidina quinqueloba Uchio, 1960, 

from the Holocene off California, is similar and may 

be a junior synonym. 

Distribution. — Gyroidina umbonata was described 

from the early Pliocene of Italy. It is also recorded 

from the Holocene of the Atlantic and Caribbean, and 

as G. parva from the Tertiary of Aruba, southern Spain, 

and Colombia; and the middle to late Miocene (Pozon 

Formation) of Venezuela. Gyroidina umbonata is rare 

to common in the Concepcion “‘biozone” and rare in 

the Encanto “biozone”. 

Genus ORIDORSALIS Andersen, 1961 

Oridorsalis stellatus (Silvestri, 1898) 

Plate 33, figures 4—5 

Truncatulina tenera? Brady var. stellata Silvestri, 1898, p. 297, pl. 

6, figs. 9a—. 

Rotalina ecuadorensis Galloway and Morrey; 1929, p. 26, pl. 3, figs. 

13a-c. 

Eponides umbonatus (Reuss) var. ecuadorensis (Galloway and Mor- 

rey). Hedberg, 1937, p. 679, pl. 91, fig. 22; Renz, 1948, p. 133, 

pl. 12, figs. 25a-b; Bermudez, 1949, p. 249, pl. 17, figs. 25-27; 

Becker and Dusenbury, 1958, p. 39, pl. 5, figs. За-с. 

Eponides umbonatus (Reuss) var. stellatus (Silvestri). Agip Mine- 

raria, 1957, pl. 41, fig. 1. 
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Oridorsalis westi Andersen, 1961, p. 107, pl. 22, figs. За-с. 

Oridorsalis umbonatus ecuadorensis (Galloway and Morrey). Akers 

and Dorman, 1964, p. 46, pl. 10, figs. 36, 37. 

Description. — Test free, small, a low trochospiral coil, 

biconvex, peripheral margin carinate with a distinct 

keel, circular in side view, last few chambers lobate; 

chambers distinct, five to six in the last whorl, all 

chambers visible on the spiral side, increasing gradu- 

ally in size as added, slightly inflated, the ultimate 

chamber projecting into the center of the test on the 

umbilical side; sutures radial on the spiral side, sigmoid 

on the umbilical side, forming a distinct bend or kink 

near the distal end with the convex portion pointing 

in the direction of the earlier chambers, slightly de- 

pressed on the umbilical side; wall smooth, calcareous, 

hyaline, finely perforate; primary aperture an interio- 

marginal opening, extending from the umbilicus to the 

periphery, with a lip; supplementary apertures on the 

Spiral side small, on the proximal end of the sutures 

between the ultimate and penultimate chambers; a 

small, closed aperture between the penultimate and 

antepenultimate chambers on some specimens; an ad- 

ditional larger supplemental aperture on umbilical side 

at the end ofa projection of ultimate chamber into the 

umbilical area. 

Discussion. —' This species has generally been as- 

signed to Eponides ecuadorensis (Galloway and Mor- 
rey, 1929) but in the European literature a similar form, 

Eponides stellatus (Silvestri, 1898) appears identical 
and is, therefore, a senior synonym. Examination of 
topotype material from Italy further shows that E. stel- 
latus belongs to the genus Oridorsalis Andersen, 1961, 
Which possesses supplementary apertures along the su- 
tures. 

Examination oftopotype material of Oridorsalis westi 

Andersen, 1961, from the Mississippi River “mud- 
lumps” showed this species to be conspecific with О. 
stellatus (Silvestri). 

Loeblich and Tappan (1964a, p. C750) noted that 

the original description of Oridorsalis did not mention 
the secondary sutural openings on the umbilical side, 
which are visible on the type figure of O. westi. 

Distribution. — Oridorsalis stellatus was described 
from the early Pliocene of Italy. It is recorded from 

the Pleistocene of the Gulf of Mexico; Tertiary of Ec- 

uador, Colombia, Cuba, and Haiti; late Miocene to 

early Pliocene (Gurabo Formation) of the Dominican 
Republic; middle to late Miocene (Pozon and Cubagua 
formations) of Venezuela. It is rare in the Concepcion 

and Encanto “biozones”. 

Oridorsalis umbonatus (Reuss, 1851) 

Plate 33, figure 6; Plate 34, figures 1-2 

Rotalina umbonata Reuss, 1851, p. 75, pl. 5, figs. 35a-c. 

Truncatulina tenera Brady, 1884, p. 665, pl. 95, figs. 11a-c. 
Eponides umbonatus (Reuss). Bermudez, 1949, p. 249, pl. 17, figs. 

22-24. 

Eponides? tenera (Brady). Barker, 1960, p. 216, pl. 105, figs. 2а-с. 
Pseudoeponides umbonatus (Reuss). Belford, 1966, p. 172, pl. 30, 

figs. 1-6. 
Oridorsalis umbonatus (Reuss). Todd and Low, 1976, p. 23, pl. 6, 

figs. 10a-c. 

Description. — Test free, trochospiral, biconvex, pe- 
ripheral margin carinate with a distinct keel, circular 
in side view, last few chambers lobate; chambers dis- 
tinct, five in the last whorl, all visible on the spiral 

side, increasing gradually in size as added, slightly in- 
flated, the ultimate chamber projecting into the center 
ofthe test on the umbilical side; sutures limbate, radial 
on the spiral side, curved to radial on the umbilical 
side, slightly depressed in the last few chambers; wall 
calcareous, hyaline, finely perforate, smooth, except for 
some fine spines in front of the primary aperture on 
the umbilical side of test; primary aperture an interio- 
marginal slit with a thin lip extending from the um- 
bilical area to the periphery; supplemental apertures 
on the spiral side are small openings on the proximal 
end of the sutures between the ultimate and penulti- 
mate chambers and the penultimate and antepenulti- 
mate chambers; the supplemental apertures on the um- 
bilical side are located along the suture between the 
ultimate and penultimate chambers, and at the end of 
projection of the ultimate chamber into the umbilical 
area. 

Discussion. — Oridorsalis umbonatus (Reuss, 1851) 
differs from Oridorsalis stellatus (Silvestri, 1898) in its 

thinner keel, curved rather than hooked sutures on the 
umbilical side, a larger primary aperture and a less 

developed extension of the ultimate chamber into the 

umbilicus. 

Distribution. — Oridorsalis umbonatus was described 

from the Tertiary of Germany. It is recorded from the 

Holocene of the Atlantic, Pacific, and Gulf of Mexico; 

Pleistocene of the Gulf of Mexico; Tertiary of Japan, 

Haiti, Papua New Guinea, Mallorca (Mediterranean 

Sea); Neogene (Shimajiri Formation) of Okinawa; late 

Oligocene (Trinchera Formation) of Dominican Re- 

public; late Miocene to early Pliocene (Bowden For- 

mation) of Jamaica; middle Miocene (Carenero For- 

mation) of Venezuela. It is rare in the Concepcion 

“biozone”, and rare to common in the Encanto “bio- 

zone". 

Family OSANGULARIIDAE 
Loeblich and Tappan, 1964a 

Genus GYROIDINOIDES Brotzen, 1942 

Gyroidinoides altiformis (Stewart and Stewart, 1930) 
Plate 34, figure 3 
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Gyroidina soldanii d'Orbigny var. altiformis Stewart and Stewart, 

1930, p. 67, pl. 9, figs. 2a-c. 

Gyroidina soldanii altiformis Stewart and Stewart. Coryell and Ri- 

vero, 1940, p. 337, pl. 43, figs. 19а-с. 

Gyroidina altiformis Stewart and Stewart. Bermudez, 1949, p. 251, 

pl. 17, figs. 64—66; LeRoy, 1964, p. 37, pl. 7, figs. 7-9; Todd and 

Low, 1976, р. 22, pl. 5, figs. 14а-с. 

Gyroidina neosoldanii Brotzen var. acuta Boomgaart, 1949, p. 125, 

pl. 14, figs. 1а-с. 

Gyroidinoides soldanii altiformis Stewart and Stewart. Parker, 1954, 

p.527. pL. 9 igs T, S. 

Gyroidinoides altiformis Stewart and Stewart. Becker and Пизеп- 

bury, 1958, р. 38, pl. 5, figs. 1а-с. 

Description. — Test free, trochospiral, planoconvex, 

spiral side flat to slightly convex, umbilical side convex 

with deep umbilicus, circular in outline; peripheral edge 

subacute; nine to ten chambers in last whorl, inflated 

on the umbilical side, slightly depressed on the spiral 

side; sutures distinct, limbate, slightly depressed and 

radial on the umbilical side, raised and oblique on the 

spiral side; wall calcareous, hyaline, smooth, finely per- 

forate; aperture a low interiomarginal slit extending 

from periphery to umbilicus; umbilicus with several 

umbilical flaps projecting from last few chambers into 

the umbilicus. 

Discussion. — Gyroidinoides soldanii d'Orbigny, 

1826, differs from G. altiformis in having flush radial 

sutures on the spiral side rather than raised oblique 

sutures. 

Distribution. — Gyroidinoides altiformis was de- 

scribed from the early Pliocene of California. It is re- 

corded from the Holocene of the Gulf of Mexico, Med- 

iterranean, and Atlantic; Pleistocene of the Gulf of 

Mexico; Tertiary of the Dominican Republic, Colom- 

bia, and Haiti; middle to late Miocene (Cubagua For- 

mation) of Venezuela; and Oligo-Miocene (Juana Diaz 

Formation) of Puerto Rico. This species is rare in the 

lower Concepcion “biozone” but common to abundant 

in the Encanto “biozone”. 

Genus OSANGULARIA Brotzen, 1940 

Osangularia culter (Parker and Jones, 1865) 

Plate 34, figure 6 

Planorbulina farcta (Fichtel and Moll) var. ungeriana (d'Orbigny) 

subvar. culter Parker and Jones, 1865, pp. 382, 421, pl. 19, figs. 
la-b. 

Pulvinulinella culter (Parker and Jones). Cushman, 1929a, p. 100, 

pl. 14, figs. 13a—c. 

Pulvinulinella culter (Parker and Jones). Colom, 1946b, p. 59, pl. 4, 

figs. 115-116. 
Parrella culter (Parker and Jones). Hofker, 1951, p. 336, text-figs. 

229-232. 

Osangularia cultur [sic] (Parker and Jones). Parker, 1954, p. 530, 

pl. 9, figs. 29, 30. 

Osangularia culter (Parker and Jones). Belford, 1966, p. 175, pl. 35, 

figs. 1-5; Todd and Low, 1976, p. 23, pl. 6, figs. 3a-c. 

Description. —' Test free, trochospiral, unequally bi- 

convex, the umbilical side more convex than the spiral 

side; periphery carinate; chambers distinct, slowly in- 

creasing in size as added, inflated on umbilical side, 

nine chambers in final whorl, all visible on spiral side; 

sutures distinct, depressed and radial on the umbilical 

side, raised and oblique on the spiral side; wall cal- 

careous, hyaline, smooth, finely perforate; aperture an 

interiomarginal slit along base of ultimate chamber on 

umbilical side, extending at an oblique angle up the 

apertural face, sometimes with a horizontal areal slit 

with lip separated from primary aperture. 

Discussion. — Osangularia bengalensis (Schwager, 

1866) differs from O. culter in its more biconvex test, 

more chambers per whorl and more refined sutures. 

Distribution. — Osangularia culter was described from 

the Holocene ofthe central Atlantic. It is recorded from 

the Holocene of the Gulf of Mexico, Pacific; Neogene 

of Papua New Guinea and Mallorca; Oligo-Miocene 

(Juana Diaz Formation) of Puerto Rico; and early Mio- 

cene (San Lorenzo Formation) of Venezuela. It is rare 

in the Encanto “biozone”, occurring only at localities 

PD-52, 68 and 70. 

Family ANOMALINIDAE Cushman, 1927a 

Subfamily ANOMALININAE Cushman, 1927a 

Genus ANOMALINOIDES Brotzen, 1942 

Anomalinoides nucleatus (Seguenza, 1880) 

Plate 35, figure 1 

Truncatulina nucleata Seguenza, 1880, p. 64, pl. 7, fig. 8. 

Truncatulina trinitatensis Nuttall, 1928, p. 97, pl. 7, figs. 3, 5, 6. 

Cibicides nucleata (Seguenza). Galloway and Morrey, 1929, p. 31, 

pl. 4, fig. 9. 

Cibicides trinitatensis (Nuttall). Nuttall, 1932, p. 33, pl. 7, fig. 9; 

Hadley, 1934, p. 29, pl. 4, figs. 10, 11. 

Anomalina nucleata (Seguenza). Coryell and Rivero, 1940, p. 334, 

pl. 44, figs. 2а-с. 

Anomalinoides trinitatensis (Nuttall). Renz, 1948, p. 115, pl. 10, 
figs. Па-с. 

Cibicides nucleatus (Seguenza). Bermudez, 1949, p. 303, pl. 24, figs. 
16-18; Akers and Dorman, 1964, p. 30, pl. 15, figs. 21-23. 

Cibicides robustus Phleger and Parker, 1951, p. 31, pl. 17, figs. 1-4 

(homonym of C. robustus LeCalvez, 1949). 

Cibicides corpulentus Phleger and Parker, 1952 (nom. nov.), p. 14; 

Parker, 1954, p. 541, pl. 12, figs. 4, 8. 

Anomalinoides corpulentus (Phleger and Parker). LeRoy and Lev- 

inson, 1974, p. 16, pl. 8, figs. 4, 5, 6. 

Description. — Test free, large, trochospiral, bicon- 

vex, periphery rounded, circular in side view; spiral 

side with thick clear plug of shell material obscuring 

the earlier whorls, surrounded by a deep channel; 

chambers numerous, 14 to 15 in the final whorl; sutures 

distinct, limbate, raised, slightly curved on spiral and 

umbilical sides; wall calcareous, hyaline, coarsely per- 

forate, except for a small area near center of test on 

umbilical side; aperture a low interiomarginal arch with 
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a narrow lip, extending along the spiral suture to chan- 

nel surrounding the raised plug. 

Discussion. — Akers and Dorman (1964, pp. 30-31) 

compared the holotype of Cibicides corpulentus Phle- 

ger and Parker, 1952, from the Holocene of the Gulf 

of Mexico with specimens they assigned to C. nucleatus 

Seguenza, 1880, from the Tertiary of the Caribbean. 

They observed that the size of the umbo and limbation 

of sutures were variable and concluded that C. cor- 

pulentus was a synonym of C. nucleatus. This rationale 

15 also used in this study. 

Distribution. —Anomalinoides nucleatus (Seguenza) 

was described from the Miocene of Italy. It is also 

recorded from the Holocene and Pleistocene of the 

Gulf of Mexico, Tertiary of Cuba and Haiti; early Mio- 

cene (St. Croix Formation) of Trinidad, Manta For- 

mation of Ecuador, late Oligocene (Alazan Formation) 

of Mexico, Miocene (Pozon and San Lorenzo forma- 

tions) of Venezuela, the late Miocene to early Pliocene 

(Gurabo Formation) of the Dominican Republic, and 

thelate Miocene to early Pliocene (Bowden Formation) 

of Jamaica. 

This species 1s not mentioned in the literature on 

Pacific occurrences and therefore may be restricted to 

the Atlantic province. It is found only in the Encanto 

"biozone" of the study area and is one of the key 

species for identification of this **biozone". 

Genus CIBICIDOIDES Thalmann, 1939 

Cibicidoides floridanus (Cushman, 1918) 

Plate 35, figure 2 

Truncatulina floridana Cushman, 1918b, p. 62, pl. 19, fig. 2. 
Cibicides floridanus (Cushman). Cushman, 1930, p. 61, pl. 12, figs. 

За-с, Galloway and Heminway, 1941, p. 392, pl. 23, figs. 2а-с. 

Cibicides aff. floridanus (Cushman). Phleger and Parker, 1951 (part), 
р. 30, pl. 16, figs. la—b (not figs. 3-4). 

Cibicidoides floridanus (Cushman). LeRoy and Levinson, 1974, p. 
16, pl. 8, figs. 7-9. 

Description. — Test free, trochospiral, biconvex in 
edge view, subcircular in side view, peripheral margin 

subacute; ten to 11 chambers in the final whorl, cham- 
bers of earlier whorls obscured by secondary calcite on 
the spiral side; sutures on umbilical side raised, limbate 

and curved, those on spiral side curved, limbate and 
raised except for last few chambers, in which they are 
flush or depressed; wall calcareous, hyaline, smooth, 

coarsely perforate; aperture a low interiomarginal arch 

with a slight projecting lip, extending across the pe- 

riphery to the spiral side and continuing along the spi- 

ral suture the length of two or three chambers. 

Discussion. — Cibicidoides floridanus differs from C. 

umbonatus Phleger and Parker, 1951, in possessing a 

thick calcite covering on the spiral side that obscures 

the chambers of the early whorls. 

C. W. Poag (written commun., 1982) has looked at 
topotype material from the Miocene of Florida and 
concludes that true C. floridanus does not exist in the 
present Gulf of Mexico. Poag (1981) differentiated 
paired ecophenotypes that he termed Cibicidoides 
“floridanus” forma bathyalis and C. “f.” forma sub- 
littoralis. He separated these forms based on size and 
thickness of the wall. Forma bathyalis, the larger and 
thicker-walled form, he reports as common in the slope 
facies, while forma sublittoralis occurs in the shallow- 
water shelf-edge facies. 

Pflum and Frerichs (1976), however, recognized C. 
floridanus occurrences in several Gulf of Mexico tra- 
verses. I consider forms found in the study herein to 
closely fit C. floridanus (Cushman), and I place C. “f.” 

forma bathyalis in synonymy with C. floridanus. There 

15 no intergradation within the Pliocene population of 

C. floridanus in the study area such as Poag (1981) 

observed for the Recent Gulf of Mexico. 

Distribution. — Cibicidoides floridanus was described 

from the Miocene (Choctawhatchee Formation) of 

Florida. It 1s recorded from the Holocene and Pleis- 

tocene of the Gulf of Mexico; Oligocene to Pliocene 
(Ponce, Cibao, and Quebradillas formations) of Puerto 
Rico; Neogene of Haiti, and Italy. It is common to 
abundant at most localities in the Concepcion and En- 
canto ““biozones”. 

Cibicidoides miocenica (Colom, 1946) 

Plate 35, figure 3 

Cibicides floridanus (Cushman). Cushman and Todd, 1945, p. 71, 

pl. 12, fig. 8 (not Truncatulina floridana Cushman, 1918b). 

Cibicides floridanus (Cushman) subsp. miocenica Colom, 1946a, p. 

173, pl. 12, figs. 248, 291, 295-297, 300, 303. 
Cibicidoides miocenica (Colom). Sansores and Flores-Covarrubias, 

1972b, p. 462, fig. 9. 

Description. — Test free, trochospiral, biconvex, pe- 

ripheral margin subacute, circular in side view, last few 

chambers slightly lobate; chambers numerous, ten to 

12 in last whorl, gradually increasing in size as added; 

distinct keel on all but last three chambers; spiral side 

with only the last whorl visible, the previous whorls 

covered by numerous, raised pustules aligned along 

the sutures ofthe early chambers, completely obscuring 

the previous whorls, umbilical side with a clear calcite 

plug near center; sutures limbate, strongly curved on 

both the spiral and umbilical side, raised between all 

chambers on umbilical side, raised on all but last three 

chambers on spiral side; wall calcareous, hyaline, 

coarsely perforate; aperture an interiomarginal arch 

with distinct lip, continuing along spiral suture the 
length of two to three chambers. 

Discussion. — Cibicidoides matanzasensis (Hadley, 
1934) is similar to C. miocenica, but the type descrip- 
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tion fails to mention the pattern of the “Ђеад Ке struc- 
tures". They are apparently randomly arranged in C. 
matanzasensis, as seen in the illustration of the type 
(Pl. 4, figs. 1-3). This species is also only one-half the 
size of C. miocenica. The ornamentation of Cibici- 
doides miocenica is described as restricted to the su- 
tures of the chambers exclusive of the final whorl. The 
specimen figured as C. matanzasensis by Bermudez 
(1949) is probably C. miocenica, but Bermudez does 
not mention the ornamentation in his remarks. On this 
basis, C. matanzasensis as described by Bermudez 
(1949) is excluded from the present concept of C. mio- 
cenica. 

Distribution. — Cibicidoides miocenica was de- 
scribed from the Neogene of Mallorca. It also occurs 
in the late Miocene to early Pliocene (Bowden For- 
mation) of Jamaica. It is rare to common in the En- 

canto ““biozone”. 

Cibicidoides robertsonianus (Brady, 1884) 
Plate 35, figure 4 

Truncatulina robertsoniana Brady, 1884, p. 664, pl. 95, fig. 4. 
Cibicides robertsoniana (Brady). Cushman, 1931, p. 121, pl. 23, figs. 

ба-с; Phleger and Parker, 1951, p. 31, pl. 16, figs. 10a-b, 11a-b, 
12a-b, 13a-b; Parker, 1954, p. 543, pl. 13, figs. 2, 5; Agip Mi- 

neraria, 1957, pl. 52, figs. 3a<; Todd and Low, 1976, p. 22, pl. 

8, figs. 2a—c. 
Cibicidoides robertsonianus (Brady). LeRoy and Levinson, 1974, p. 

16, pl. 8, figs. 10, IT. 

Description. — Test free, small, trochospiral, bicon- 

vex; peripheral margin rounded, circular in side view; 
chambers increasing gradually in size as added, slightly 
inflated, six to seven in final whorl, all visible on spiral 
side; sutures distinct, slightly curving on umbilical side 
and slightly depressed, oblique on spiral side; wall cal- 
careous, hyaline spiral side coarsely perforate, umbil- 
ical side imperforate; aperture an interiomarginal arch 
with a distinct lip, continuing along the spiral suture. 

Discussion. — The specimens from the study area are 
much smaller and have fewer chambers in the last 
whorl than the figured type of C. robertsonianus (Bra- 
dy), but are considered herein to be within the range 
of variation of this species. 
Distribution. — Cibicidoides robertsonianus was de- 

scribed from the Holocene of the West Indies. It is 
recorded from the Holocene of the Atlantic, Gulf of 
Mexico, and Caribbean; Pleistocene of the Gulf of 

Mexico; Tertiary of Italy; and Oligo-Miocene (Juana 
Diaz Formation) of Puerto Rico. It is rare in the En- 
canto “biozone”, only occurring at localities PD-68, 
70. 

Cibicidoides umbonatus (Phleger and Parker, 1951) 
Plate 35, figure 5-6 

Cibicides umbonatus Phleger and Parker, 1951, p. 31, pl. 17, figs. 
7-8, 9a-b; Parker, 1954, p. 543, pl. 12, figs. 17-18; Akers and 

Dorman, 1964, p. 31, pl. 15, figs. 7, 8. 

Description. — Test free, trochospiral, biconvex, sub- 
circular and slightly lobate in side view, periphery an- 
gular with a narrow, thickened keel; umbo of clear shell 
material at center of umbilical side; chambers distinct, 
nine to 11 in the final whorl, increasing gradually in 
size, all chambers visible on spiral side; sutures oblique 
on the spiral side, flush with surface, slightly curved 
and depressed on umbilical side; wall calcareous, hya- 
line, smooth, coarsely perforate; aperture an interio- 
marginal equatorial arch with a slight lip, extending 
along the spiral suture the length of one to two cham- 
bers. 

Discussion. — Cibicidoides umbonatus differs from 
Cibicidoides floridanus (Cushman, 1918b) in its small- 
er size, transparent spiral side with all chambers vis- 
ible, and less oblique sutures on the umbilical side. 
Distribution. — Cibicidoides umbonatus was de- 

scribed from the Holocene of the Gulf of Mexico. It 
is also reported from the Pleistocene of the Gulf of 
Mexico. This species is rare to common in the Encanto 
“biozone”. 

Genus HANZAWAIA Asano, 1944 

Hanzawaia concentrica (Cushman, 1918) 
Plate 36, figure 1 

Truncatulina concentrica Cushman, 19185, p. 64, pl. 21, figs. За-с. 

Cibicides concentricus (Cushman). Renz, 1948, p. 127, pl. 10, figs. 
8a-c; Bermudez, 1949, p. 296, pl. 26, figs. 7-12; Phleger and 

Parker, 1951, р. 29, pl. 15, figs. 14-15. 

Hanzawaia concentrica (Cushman). Puri, 1953, р. 140, pl. 12, figs. 
7-9; Akers and Dorman, 1964, p. 37, pl. 15, figs. 3-4; Smith, 
1964, p. 44, pl. 6, figs. 2a-c. 

Hanzawaia concentrica (Cushman) forma typica. Poag, 1981, p. 68, 

pl. 39, fig. 1, pl. 40, fig. 1. 

Description. — Test free, trochospiral, planoconvex 
to unequally biconvex, spiral side flattened and par- 
tially evolute, ventral side convex and involute; pe- 
riphery angular with slight keel; chambers inflated, nine 
in the final whorl, increasing rapidly in size as added; 
each chamber on spiral side with an imperforate flap 
on inner margin projecting into the central area and 

merging to form an imperforate circular ring surround- 
ing the umbilical area, openings at each suture sur- 
rounding the outer margin of ring; sutures distinct, 
slightly curved on spiral and ventral side, slightly de- 
pressed between later chambers on ventral side; wall 
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calcareous, hyaline, smooth, finely perforate, except for 
apertural face and umbilical extension on spiral side; 

aperture an arch on the periphery with a distinct lip, 
extending to spiral side under the central ring sur- 
rounding umbilical area, supplemental openings along 
sutures at outer margin of ring. 
Discussion. — Hanzawaia concentrica differs from H. 

Strattoni (Applin, 1925) in its more acute, keeled pe- 
riphery and flattened spiral side, and from Hanzawaia 
nipponica Asano, 1944, in possessing radial sutures 
and a more inflated test. 
Distribution.—Hanzawaia concentrica was de- 

scribed from the Miocene (Choctawhatchee Forma- 
tion) of Florida. It is recorded from the Holocene of 
the Pacific, Atlantic, Caribbean, and Gulf of Mexico; 
Pleistocene of the Gulf of Mexico; Tertiary of Haiti 
and Cuba; late Pliocene (Jimani Formation) of the Do- 
minican Republic. This species is abundant to com- 
mon in the upper Concepcion “biozone”, rare in the 
lower Concepcion and Encanto “biozones” of the study 
area. 

Hanzawaia isidroensis (Cushman and Renz, 1941) 
Plate 36, figure 2 

Cibicides isidroensis Cushman and Renz, 1941, p. 26, pl. 4, fig. 10; 
Renz, 1948, p. 128, pl. x, figs. 10a—c; Drooger, 1953, p. 145, pl. 
LION 

Valvulineria crassisepta Keijzer, 1945, p. 203, pl. 4, 119,90, 
Hanzawaia isidroensis (Cushman and Renz). Sansores and Flores- 

Covarrubias, 1972b, pl. 10, figs. 7a-b. 

Description. — Test free, trochospiral, nearly equally 
biconvex, ventral side more elevated, periphery sub- 
acute, lobate in side view, chambers slightly inflated, 
eight to nine in final whorl, increasing rapidly in size 
as added; sutures distinct on both sides, limbate, 
strongly curved, thickened toward inner end, slightly 
raised; calcareous, hyaline, finely perforate, smooth; 
aperture a low-arched opening on spiral side near pe- 
riphery, continuous with opening on spiral side, under 
plate formed by the fusing of the apertural flaps, sup- 
plementary openings around outer margin of plate. 

Discussion. —This species is similar to Hanzawaia 
carstensi (Cushman and Ellisor, 1939) but has a more 
angular periphery and fewer chambers in the last whorl. 

Distribution. — Hanzawaia isidroensis was described 
from the Miocene of Venezuela. It is also recorded 
from the Neogene of Cuba, Aruba, and Mexico; and 
middle Miocene (Carenero Formation) of Venezuela. 
This species is rare to common in the Concepcion 
"biozone" and rare in the Encanto “biozone”. 

Hanzawaia strattoni (Applin, 1925) 
Plate 36, figure 3 

Truncatulina americana Cushman var. strattoni Applin, in Applin, 
Ellisor, and Kniker, 1925, p. 99, pl. 3, fig. 3. 

Cibicidina strattoni (Applin). Parker, 1954, p. 544, pl. 13, figs. 8, 
Ше 

Hanzawaia чтапот (Applin). Bandy, 1954, ра Еве p oi, ШЕ, A 
Akers and Dorman, 1964, p. 37, pl. 15, figs. 13-14. 

Hanzawaia concentrica (Cushman) forma strattoni (Applin). Poag, 
LOST De 67- по EIA 

Description. — Test free, trochoid, nearly equally bi- 
convex, ventral side slightly involute, periphery round- 
ed, lobate in side view, chambers inflated, eight cham- 
bers in final whorl, increasing in size rapidly as added, 
chambers on spiral side have imperforate flaps on inner 
margin of each chamber that merge, covering entire 
umbilicus; openings occur along the inner margin of 
each chamber near the suture; sutures distinct, de- 
pressed between the last few chambers on spiral and 
ventral sides, slightly curved to radial; wall calcareous, 
hyaline, smooth, perforate, except for the flaps on 5р1- 
ral side, which are imperforate; aperture an interio- 
marginal arch on the periphery with a distinct lip, ex- 
tending to spiral side under the apertural flaps, 
supplementary openings on spiral side, along the su- 
tures and outer margin of the central umbilical ring. 
Discussion. — Hanzawaia strattoni differs from H. 

concentrica (Cushman, 1918b) in its more equally bi- 
convex test and in possessing a rounded periphery with 
no keel. 

Akers and Dorman (1964, p. 37) observed that a 
gradation between H. concentrica (Cushman) and H. 
strattoni (Applin) may exist. More recently, Poag (1981, 
p. 68) wrote that “forma strattoni appears to be ап 
ecophenotypic variant of H. concentrica forma typica" 
but he did not figure intermediate forms. 

Since populations of Hanzawaia from the shallow 
water facies in the study area are dominated by H. 
concentrica and gradations between H. concentrica and 
H. strattoni were not observed, the two forms are re- 

garded here as distinct species. 
Additional studies of Recent and Pliocene popula- 

tions may provide the evidence needed to place H. 
concentrica and H. strattoni in a morphoseries. 

Distribution. — Hanzawaia strattoni was described 
from the Miocene of the subsurface of Louisiana. It is 
recorded from the Holocene and Pleistocene of the 
Gulf of Mexico, and Holocene of the Caribbean. This 
species is restricted to the upper Concepcion “biozone” 
and is rare at localities SD-21 and PD-39 in the study 
area. 
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Genus MELONIS Montfort, 1808 

Melonis affinis (Reuss, 1851) 

Plate 36, figure 4 

Nonionina affinis Reuss, 1851, p. 72, pl. 5, figs. 32a-b. 

Nonionina barleeana Williamson, 1858, p. 32, pl. 3, figs. 68-69. 

Nonionina formosa Seguenza, 1880, p. 63, pl. 7, fig. 6. 

Nonion planatum Cushman and Thomas, 1930, p. 37, pl. 3, fig. 5. 

Nonion nicobarense Cushman, 19365, p. 67, pl. 12, fig. 9. 

Nonion affine (Reuss). Renz, 1948, p. 148, pl. 6, figs. 3a-b; Smith, 

1964, р. 41, pl. 4, figs. la—b. 

Nonion parkerae Uchio, 1960, p. 60, pl. 4, figs. 9-10. 

Melonis affinis (Reuss). Belford, 1966, p. 184, pl. 31, figs. 1–4. 

Description. — Test free, planispiral, biconvex, com- 

pressed, symmetrical and involute, deeply biumbili- 

cate; periphery rounded, nearly circular in side view; 

chambers distinct, ten to 13 in Ше last whorl, gradually 

increasing in size as added, not inflated, each chamber 

ending at the umbilical region in a slightly thickened 

limbate flap that overhangs the open umbilicus; sutures 

limbate, flush with surface, slightly curved, fused into 

an imperforate ring around the umbilicus; wall cal- 

careous, hyaline, smooth, coarsely perforate, except for 

the imperforate umbilical rim, umbilical flaps, and 

apertural face; aperture a low-arched interiomarginal 

equatorial slit, extending laterally from one umbilicus 

to the other. 

Discussion. — Boltovskoy (1958, p. 195) examined 

topotypes of Melonis affinis (Reuss, 1851) from the 

Eocene of Germany. He noted that there were ten to 

11 chambers in the last whorl and that the sutures were 

limbate and became wider near the umbilicus where 

they form a “circle of varying size at the circumfer- 

ence". These observations broaden the description of 

Reuss (1851), and support the inclusion of many ad- 

ditional species in the synonymy of M. affinis. Belford 

(1966, p. 184) noted that his Papua New Guinea spec- 

imens had 11 to 14 chambers but considered the ob- 

served differences between his material and the topo- 

types of M. affinis to be too small to require the 

assignment of a new specific name. 

Distribution. — Melonis affinis was described from the 

Paleogene of Germany. It is recorded from the Holo- 

cene of the Pacific, Atlantic, Caribbean and Gulf of 

Mexico; Pleistocene of the Gulf of Mexico; Neogene 

of Texas, Mexico, Ecuador, and Papua New Guinea; 

middle to late Miocene (Pozon Formation) of Vene- 

zuela. It is rare to common in the Encanto ““biozone”. 

APPENDIX 

COLLECTING LOCALITIES 

Samples from the following localities were collected 

by the author in March, 1975. The marine outcrop 

material generally ranges in color from brown to blue- 

gray when fresh, and weathers to a light brown. The 

fossil content described here was determined in the 

field with the aid of a hand lens. Kilometer markers 

are designated KM. 

Sayula Dome 

SD-1 South end of roadcut at KM-4, 4 km south of Acayucan, 

Veracruz, on west side of Highway #185. No bedding vis- 

ible. 

SD-2 Approximately 17 m north of SD-1 on east side of Highway 

#185, south of Acayucan, Veracruz. Sampled near center 

of roadcut, 1 m from base of cut, which is approximately 

3 m high. 

SD-3 Approximately 4.5 km south of Acayucan, Veracruz, from 

a roadcut on west side of Highway #185. Sampled at base 

of cut, which is approximately 7 m high. Fossiliferous silty 

clay with limestone nodules and abundant echinoid spines 

up to 3 cm in length. 

SD-4 South end of roadcut on west side of Highway #185, ap- 

proximately 4.5 km south of Acayucan, Veracruz. Taken 

at base of cut, 13 m south of SD-14. Fossiliferous silty clay 

with echinoid spines and calcareous nodules (=loc. TU 

1083). 

SD-5 Roadcut on west side of Highway #185, 5.01 km south of 

Acayucan, Veracruz. Collected approximately 2 m from 

base of roadcut, which is 100 m south of “Rancho Santa 

Rita". Roadcut is 3 m high, sampled near middle of cut. 

Sediment is a silty clay, kaolinitic, cream-colored to gray. 

Apparent dip of beds approximately 30? north. 

SD-6 — Roadcut 30 m south of KM-6, 6.03 km south of Acayucan, 

Veracruz on Highway #185. Taken from west side of high- 

way, from roadcut 5 m high, 1 m from base. Fossiliferous 

and kaolinitic (=loc. TU 1139). 

SD-7 Base of roadcut, west side of Highway #185, 5.5 km south 

of Acayucan, Veracruz. Sample is a very fine-grained clayey 

siltstone. 

SD-8 Same roadcut as SD-7, at northern limit of cut on west side 

of Highway #185, 5+ km south of Acayucan, Veracruz. 

SD-9 Northernmost end of roadcut, 3 m south of driveway on 

west side of Highway #185, approximately 4.5 km south 

of Acayucan, Veracruz. Collected at base of cut with an 

auger. A silty clay, no bedding noticeable, fossiliferous. 

SD-10 About 10 m south of SD-9 at base of roadcut, sampled 

with auger. 

SD-11 About 13 m south of SD-10, base of roadcut. 

SD-12 About 15 m south of SD-3 at base of roadcut on west side 

of Highway #185. Approximately 4.5 km south of Aca- 

yucan, Veracruz. 

SD-13 Base of roadcut, 13 m south of SD-12. 

SD-14 Base of roadcut, 13 m south of SD-13. 

SD-15 Near southern end of roadcut, 40 m south of SD-4, ap- 

proximately 4.5 km south of Acayucan, Veracruz. Roadcut 

1 m high, sample taken with auger near top. 

SD-16 About 0.25 km south of KM-10, along Highway #185, 0.5 

km south of Sayula, Veracruz. Sample from excavated 

roadcut on west side of highway. Buff-colored siltstone, 

weathers to gray, interbedded with grayish clays. Distinct 

bedding, apparent dip of 10? south. 

SD-17  Roadcut 0.75 km south of KM-10, east side of Highway 

#185, south of Sayula, Veracruz. Roadcut 10 m high, sam- 

pled 3 m from base, below powerline pole. Bedding visible, 

strata dip to south. Material a blocky clay with lenses of 

siltstone and medium sand. 
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SD-18  Roadcut south of KM-11, south of Sayula, Veracruz. Sam- 

pled from east side of Highway #185. Roadcut 5 m high. 
Sample taken from 1 m above base, below powerline pole. 

Silty clay, weathers blocky, fossiliferous (=loc. TU 1140). 

SD-19 Large excavation in roadcut on east side of Highway #185, 
0.75 km south of KM 11. Sampled below powerline pole 

#4. Massive sand, fine-grained with silty stringers. 
SD-20  Roadcut west side of Highway #185 just south of KM-12, 

12 km south of Acayucan, Veracruz. Roadcut 10 m high, 
sampled 2 m from base across from X-braced powerline 

pole, just north of “Rancho San Luis" at top of hill. 

SD-21 Excavation on east side of Highway #185, 20 m south of 
KM-13. A massive silty clay. 

SD-22  Roadcut, west side of Highway #185, across from “Rancho 
el Jaibolito", 13.75 km south of Acayucan, Veracruz. 
Roadcut 7 m high, sample taken 1 m above base. 

SD-28  Excavated roadcut on west side of Highway #185, south 
of Sayula, Veracruz. Sampled approximately 100 m south 
of SD-22, 1 m above base of a 3-m high exposure. Clayey 

silt, buff to gray, micaceous, some bedding, fossil plant 

remains. 

SD-29  Roadcut on west side of Highway #185, 14 km south of 
Sayula, Veracruz. First roadcut north of concrete bridge. 
Roadcut 10 m high, sampled 1 m from base near center of 

cut. Lithology similar to SD-28, weakly fossiliferous. 
SD-30  Roadcut on west side of Highway #185, 0.25 km north of 

cross road at center of Sayula, Veracruz, approximately 
9.25 km south of Acayucan. Sample from below a sand- 

stone conglomerate in shale and sandstone sequence. Beds 
dipping steeply to south. 

SD-31 Small bluff at *Rancho Maria Lorenza", approximately 
100 m east of Highway #185, 0.25 km south of SD-15. 
Massive clay with no bedding visible. 

SD-32  Roadcut on east side of Highway #185, 4 km south of 
Acayucan, Veracruz. Across highway from SD-1. Auger 
used for sampling. 

Potrerillos Dome 

Localities across the Potrerillos Dome were visited 
by Dr. W. A. van den Bold in August, 1982. He reports 
(written commun., 1982) that the ditches have been 
filled, making further collection impossible. However, 
alternative sampling by auger can be made at the same 
localities in the roadcut, above the level of the pave- 

ment. 

PD-33 Roadcut approximately 16 km east of Acayucan, Veracruz, 

on Highway £180. Sampled from south side of highway 
near western end of exposure, from ditch approximately 1 
m below pavement. Marine clay, fossiliferous (=loc. TU 
1158) 

PD-34 About 12 m east of PD-33, from ditch along roadcut on 
south side of Highway #180. 

PD-35 Ditch along roadcut, south side of Highway #180, 12 m 
east of PD-34. 

PD-36 Ditch approximately 1 m below level ofpavement on south 
side of Highway #180, 16+ km east of Acayucan, Veracruz. 
Taken 5 m east of PD-35. 

PD-37 Ditch 1 m below pavement on south side of Highway #180. 

Sampled 8 m east of PD-36. 
PD-38 Ditch near eastern end of roadcut along Highway #180, 1 

m below pavement, 35 m east of PD-37. South side of 

highway. 

PD-39 

PD-40 

PD-41 

PD-42 

PD-43 

PD-44 

PD-45 

PD-46 

PD-47 

PD-48 

PD-49 

PD-50 

PD-51 

PD-52 

PD-53 

PD-54 

PD-55 

PD-56 

PD-57 

PD-58 

PD-59 

PD-60 

Roadcut 5 m high on north side of Highway #180, 10.35 
km east of Acayucan, Veracruz. Sampled 1 m above base. 
Fossiliferous, clayey silt, cream-colored with plant impres- 
sions. 
Excavation in roadcut, north of Highway #180, at extreme 
western end of cut, approximately 16 m east of dirt road 
to the village of Chogota. Sampled near base ofexcavation, 
a silty clay with foraminifers and leaf impressions. 
Roadcut on north side of Highway #180, 10.825 km east 
of Acayucan, Veracruz. Sample 1 m above base of cut, 
massive silty clay, brown with some small gravel. 
North side of Highway #180, just east of pipeline. Same 
roadcut as PD-41, 10.85 km east of Acayucan, Veracruz. 

Roadcut on south side of Highway #180, 11.075 km east 
of Acayucan, Veracruz. Sample from base of roadcut. 

Roadcut on south side of Highway #180, 12.175 km east 

of Acayucan, Veracruz. Sampled near the eastern limit of 

roadcut. 
Same roadcut, 55 m west of PD-44, on south side of High- 

way #180. 

Roadcut on north side of Highway #180, 12.64 km east of 

Acayucan, Veracruz. Sample from ditch at eastern end of 

roadcut. Fossiliferous clay. 

Roadcut on south side of Highway #180, approximately 1 
km west of Jaltipan, Veracruz, and 19.2 km east of Aca- 

yucan. First roadcut east of Tehuantepec Railroad, 1 m 

from base of a 3-m high cut. Variegated brown sand, mi- 

caceous with clay stringers, no bedding observed. 
First roadcut west of Tehuantepec Railroad, on Highway 
#180, approximately 3 km west of Jaltipan, Veracruz, and 

17.68 km east of Acayucan. Sampled on south side of high- 
way, 1 m above base. Fossiliferous clay. 
Same roadcut as PD-48, from ditch 1 m below pavement, 
30 m west of PD-48, 17.65 km east of Acayucan, Veracruz 

along Highway #180. Clay with plant impressions, fossil- 
iferous. 

Sample 50 m west of PD-49 in same roadcut, south side 

of Highway #180. Taken from ditch. 

Roadcut on south side of Highway #180, 16.65 km east of 

Acayucan, Veracruz. Sample from ditch, i m below level 

of highway, fossiliferous, gray to green clay. 

Ditch, 15 m west of PD-51. 

Ditch, 10 m west of PD-52. 

Roadcut on north side of Highway #180, 11.85 km east of 

Acayucan, Veracruz. Sampled 1 m above base of cut near 

west end, across from house. 

Same roadcut as PD-54, 30 m east. Massive silty clay, few 

fossils. 

Roadcut on south side of Highway #180, 12.9 km east of 

Acayucan, Veracruz. Sample collected 1 m below highway 

pavement. Fossiliferous clay. 

Same roadcut 50 m west of PD-56. Collected at base of 

roadcut. 

Roadcut on north side of Highway #180, 13.3 km east of 

Acayucan, Veracruz. Sampled from ditch 1 m below pave- 

ment level near west end of cut. Very fossiliferous. 

South side of Highway #180, 60 m east of PD-58. Collected 
from base of cut near eastern end. 

Roadcut on south side of Highway #180, 13.72 km east of 
Acayucan, Veracruz. Sample taken about midway along 

cut and approximately 5 m above base— near top of cut. 
A blocky kaolinitic, chocolate-colored clay, very fossilif- 
erous. Beds appear horizontal (=1ос. TU 1151). 
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PD-61 Same location as PD-60, and immediately above and in 

contact with PD-60. Sample a white, altered ash bed, glau- 
conitic, no foraminifers observed. Horizontal bedding. 

PD-62  Roadcut on south side of Highway #180, 14.66 km east of 

Acayucan, Veracruz. Sample from excavation on eastern 

end of cut. Interbedded clays and altered ash beds, clays 

fossiliferous, excellent bedding, SE dip [Stop 2, Viniegra е! 
al., 1956, p. 167, La Гаја Fm] (=loc. TU 1151). 

PD-63 Вазе of roadcut on north side of Highway #180, toward 

middle of cut 9.65 km east of Acayucan, Veracruz. Brown 

clayey silt with plant impressions. 
PD-64 Same roadcut, 10 m east of PD-63. 

PD-65 Ditch on south side of Highway #180, just east of road to 
Texistepec, 9.9 km east of Acayucan, Veracruz. Collected 

from ditch, 1 m below pavement near western end of road- 

cut. Silty clay, fossiliferous. 
PD-66 About 100 m east of PD-65 at KM-10. Collected from 

freshly-exposed material 2.5 m above base of cut. Silty clay 

with plant impressions, fossiliferous, good bedding. 

PD-67  Roadcut on south side of Highway #180, 11.34 km east of 

Acayucan, Veracruz. Sampled at base of cut near eastern 

end. 

PD-68  Roadcut on south side of Highway #180, 15.72 km east of 
Acayucan, Veracruz. Sampled near western end of cut, from 

ditch 1 m below pavement. Clay with some glauconite, 

very fossiliferous. 
PD-69 Ditch, 30 m east of PD-68. 

PD-70 Ditch, 25 m east of PD-69, 15.775 km east of Acayucan, 

Veracruz. Roadcut on south side of Highway #180. 
PD-71 Ditch, 1 m below pavement, 50 m east of PD-70. 

PD-72 Ditch, 25 m east of PD-71. 

PD-76  Roadcut on south side of Highway #180, 14.94 km east of 

Acayucan, Veracruz. Sampled from ditch, 1 m below pave- 
ment, a marine clay, very fossiliferous. 

PD-77 South side of Highway #180, 120 m west of PD-76. Col- 

lected along a path, not in a roadcut. Material weathered 

but fossiliferous. 

PD-78 Ditch, | m below pavement and 40 m east of PD-76. 

PD-79 Ditch, 40 m east of PD-78. 

PD-81  Excavation on top of hill, 3 km north of Jaltipan, Veracruz, 

on west side of gravel road, 2.25 km north of railroad 
crossing. Sample taken 1 m above base of excavation, which 

is 3 m high. Greenish-gray clay, very fossiliferous. 

Texistepec Anticline 

TA-73  Outcrop on east side of gravel road to Texistepec, 6.25 km 

south of intersection with Highway #180, 1 km south of 
railroad crossing, north of town of Texistepec. A blocky 
kaolinitic clay, fossiliferous. 

TA-74  Roadcut on east side of gravel road to Texistepec, 1.75 km 

south of railroad crossing. Approximately 0.50 km south 
of TA-73. Interbedded limestone, clays, altered ash beds, 

fossiliferous. 
TA-75  Excavation on top of hill west side of gravel road to Tex- 

istepec, 1.5 km south of intersection with Highway #180. 
A micaceous, brown clayey silt. 

Soconusco Anticline 

SA-23  Roadcut on west side of Highway #180, 3 km north of the 
intersection of Highways #185 and #180, north of Аса- 
yucan. Sample from near crest of anticline, taken 3 m from 

base of cut, which is 5 m high. Silty clay with patches of 
iron stain. 

SA-24 Same roadcut as SA-23, but 50 m south. Gray sandstone. 
SA-25 Same roadcut as SA-24, but 20 m south. А conglomerate 

with interbedded shale. Sampled from shale. 

SA-26  Roadcut on east side of Highway #180, approximately 2 
km north of the intersection of Highways #180 and #185, 

north of Acayucan, Veracruz. Sample from auger hole on 
top of roadcut near south end of cut, penetration 1 m. 

SA-27  Roadcut on west side of Highway #180 across from SA- 
26. Taken near base of cut (=Stop #12, Viniegra et al., 
1956, p. 165). 

Texistepec-Almagres Syncline 

TAS-80 Excavation in roadcut on south side of Highway #180, 5.54 
km east of Acayucan, Veracruz. Sample taken at extreme 

western end of cut. Rust-colored fine sand and silt (=Stop 
#1, Viniegra е! al., 1956, p. 166). 

TAS-82 Excavation on north side of Highway £180, at abandoned 
brickworks 9.25 km east of Acayucan. A brownish clayey 
silt (collected by Drs. E. H. and H. E. Vokes [Tulane Univ., 
New Orleans, LAJ). 

TULANE UNIVERSITY LOCALITIES 

TU 1083 = my locality SD-4 

TU 1139 = my locality SD-6 
TU 1140 = my locality SD-18 
TU 1151 = my locality PD-62 

TU 1153 = my locality PD-33 
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EXPLANATION OF PLATE 1 

Figure Page 

1 

сл 

Е Ars. иска он ehe e envio ee кайры мй Manu Ы Secale gE 2/7 

Locality PD-45. 

a. side view, x 44; b. edge view, x42. 

„АР ЛИЛ НОН Species Base C5 6o EE dus ees eec or касе ве Coe corvette T IE hie АА cop cM E 28 

Locality PD-70. 

a. side view, x38; b. edge view, x35. 

ку еорйиажасрви КОШТИ О не uer re aa rre ren eee o eire danse rohs ru pl Lo code а Mio oy D 

Locality PD-43. 

a. apertural view, х 25; b. side view, x27. 

p Celine CANCEL Brady zes e tette edt itasse и = —___— --_ КЕ A 28 

Locality PD-38. 

a. side view, x25; b. edge view, x25. 

‚ Spiroplebtammuna ISS ISS ID PIES IS ACUSADO een. БИ а | "о | А 28 

Locality SD-12. 

a. side view, x 24; b. edge view, х 22; c. apertural view, x24. 

PE ЛИЛИ ЕРИК EINE OC OCT OC TUS QOL TQ О e LITE 28 

Locality SD-12. 
a. side view, x22; b. apertural view, x 26; c. edge view, x22. 

„ЖШШЕ as РЫ рет and Parken. er o. E. ee anne recen res neh er e 29 

Locality PD-64. 

a. side view, x64; b. apertural view, x 58; c. enlargement of aperture, x 445. 

Beo cU SD NE C QC OS Е QV. dE LT DS 29 

Locality PD-45. 

a. side view, x 58; b. edge view, х 64; c. basal view, x65; d. apertural view, x64. 

BG ea ii a Ds Unt dur dicho ОД en ren ранее не errem th e np жаппайды б | are er uie Т. onion mel dare laici e 29 

Locality PD-49. 

a. side view, x38; b. apertural view, x40; c. edge view, x38. 
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PLIOCENE BENTHIC FORAMINIFERS FROM MEXICO: KOHL 

EXPLANATION OF PLATE 2 

Figure 

|. „Тежешатга calva T alieke nio witty o oec A E c mM dcum c 
Locality PD-52. 
a. side view, x38; b. edge view, x40; c. apertural view, x44. 

2. Textularia уто тоа Schwaeer ра па s лето ceu c p Mc M c T T TT 
Locality SD-15. 
a. side view, x 62; b. edge view, x62; c. apertural view, x 62. 

г Техішана mexicana: Gushmang E oe e «окур co s O Nu e ME 
Locality SD-12. 
a. side view, x 58; b. apertural view, х 56; c. edge view, х 60. 

4. Textularia sica lalickenandiBermudezt s e m хы ууу uiu M M M 
Locality SD-29. 

a. side view, x 76; b. apertural view, x72; c. edge view, x76. 
5. ЗОЛОО Е ИИИ ресе етан I vM 

Locality PD-63. 
a. side view, x90; b. edge view, x100; c. apertural view, x98; d. enlargement of aperture, x 600. 

dio pea НЕ concava ПЕШИ io м 
Locality PD-81. 
a. side view, x88; b. edge view, x90; c. apertural view, x85. 

о 

е 
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EXPLANATION OF PLATE 3 

Figure 
Page 

1. Siplibtextularia curta (Cushman). soo а ce ie scere re edes enne ыныр ever pee Уак a cu tei ++ > 31 

е 

Locality PD-68. 

a. edge view, х112; b. apertural view, х 105; c. side view, x106. 

_ Alvarezima sinuata Akers and Dorma. iss.. rarer errero ea eee heit sees e во 32 

Locality SD-12. 

a. side view, x 25; b. apertural view, х 26; c. side view, x25; d. enlargement of aperture, х 103. 

. Epere na mady (Cushman) cr ce cece cess nenn wal а Tut Nos reas ore Cote E sore teen uus Са аа n 32 

Locality SD-4. 

a. side view, x 108; b. apertural view, x 105; c. view of opposite side, х 125. 

Karelia (CASA о 32 

Locality PD-70. 

4. a. side view, x68; b. apertural view, x72; c. edge view, x68. 

5. Enlargement of aperture, x 310. 

. Karreriella subcylindrica caribaea Acosta. ..... isses hehehe hmmm 32 

Locality PD-70. 

a. edge view, x28; b. apertural view, x38; c. side view, x28. 

Сатаната Ва оу) che M M UM с кыр 33 

Locality SD-12. 

a. apertural view, x22; b. side view, x22; c. basal view, x22. 
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PLIOCENE BENTHIC FORAMINIFERS FROM MEXICO: Конг 

EXPLANATION OF PLATE 4 

Figure 

1:. Clavulina: mexicana: оао. Locality SD-4. 
a. side view, x36; b. basal view, x48. 

2. Martinottiella:communis(diOrbignyy сокола ee te Cc ucc NM E E. 
Locality PD-70. 
a. side view, x40; b. apertural view, x 50. 

3. Textulariellaibarreimiiüonesiandsbankeb) e c ы уух уулу M tu a 
Locality SD-4. 
a. side view, x68; b. apertural view, x62. 

4. Бртогосиипа а гаса Cushman and Toda: e eed оли e E C M e 
Locality SD-12. 
a. side view, x 58; b. apertural view, x60; c. enlargement of aperture, x 300. 

3-7. Spiroloculina турай ТЕМЕ... ern cenit ter cere cu ое 
Locality PD-81. 

5. Side view, concave side, x95. 

Locality PD-40. 
6. a. side view of convex side, reflected light, x 86; b. side view of concave side, reflected light, x86. 

Locality PD-81. 
7. a. side view of concave side, x 100; b. apertural view, x115; c. oblique view, х 152. 

8-10. Ophthalmidiumispecios Au mn e RN IM MM NEM. 
Locality PD-70. 
8. a. side view, x92; b. apertural view, x105. 

9. Side view, x75. 
Locality PD-38. 
10. a. side view, reflected light, x 116; b. enlargement of initial chambers, transmitted light, x 230. 

119 
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EXPLANATION OF PLATE 5 

Figure 

lt Povo GIFT TIPE О. 

Locality PD-81. 

a. side view, x62; b. apertural view, x65; c. edge view, x65. 

2. Рупро О. 

Locality PD-66. 

a. side view, x72; b. apertural view, x75; c. edge view, x76. 

ЗС Sigmorlintindistorta (Сере dnd banken. иска с nee ee ee ed dA ARRIERE TAE eh. 

Locality SD-4. 

a. side view, x110; b. apertural view, x108; c. edge view, x105. 

4, Supmoinitelhpieg (Galloway апа Wisslep) а nee neuerer nn 

Locality PD-68. 

a. side view, х 76; b. apertural view, х 88; c. edge view, x80; d. enlargement of aperture, x 900. 

БЕ Ито на О... 

Locality SD-12. 

a. side view, x 72; b. apertural view, x 76; c. view of opposite side, x 72; d. edge view, x85. 

6. SipmoHapus ЗЕЙ ДЕРЕ (SUV CSUN) оса Уууу у, м...» е UE rrr nee v Eee a Torn T EPA a ие ООНА. 

Locality SD-4. 

a. enlargement of aperture, x 310; b. side view, x46; c. apertural view, x48. 
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Figure 

N 

о 

10–13. 

PLIOCENE BENTHIC FORAMINIFERS FROM MEXICO: Конт, 

EXPLANATION OF PLATE 6 

: NodosaraicatesbyisOrbigny coo en ee cM I MM ce uL E у... 
Locality SD-4. 
a. side view, x 70; b. apertural view, x58; c. enlargement of neck and aperture, x 314. 

- Nodosariaiglandulinoides*Neugeboren st ect m c m uu T пуни 
Locality PD-38. 
a. side view, х 50; b. apertural view, х 54; c. enlargement of aperture, side view, x 524; d. enlargement of aperture, top view, 
x488. 

г NodosariatlongiscatadiOrbigny se ху е Шо mec et c. 
Locality PD-35. 
a. side view, x34; b. apertural view, x130. 

»NodosarivpyrulatdiOrbignye ee eee uec cL ML e н еш 
Locality PD-38. 
a. enlargement of aperture, top view, х 624; b. side view, x 52; c. apertural view, x64. 

: Мойозата се У ysubtertenuata Schwager ы nicer жу uc Mu I eq c meet 
Locality PD-58. 
a. side view, x 86; b. apertural view, x 100. 

+ Nodosanastosta ОО 
Locality PD-37. 
6. Side view, reflected light, x28. 

Locality PD-35. 
7. a. side view, х 32; b. apertural view, x115. 

. Nodosaria vertebralisi(Batsch) И ILI S o ы a 
Locality SD-4. 
8. Side view, reflected light, x32. 

Locality PD-52. 
9. a. side view, x22; b. apertural view, x 56; c. enlargement of aperture, side view, х148; d. enlargement of aperture, top view, 

х275. 
Ampkicoryna:sublineata BRAY an. nen oe E estu CNN D! 
Тосашу РО-35. 
10. a. enlargement of neck, side view, х140; b. apertural view, X 54; c. side view, hispid form, x34. 
Locality SD-4. 

11. Side view, hispid and costate form, x32. 

Locality PD-35. 
12. Side view, weakly costate form, х 30. 

Locality PD-52. 
13. Side view, microspheric form, x74. 

121 
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EXPLANATION OF PLATE 7 

Figure Page 

1. Chrysalogonium spinastelliferum, new зресйе$......... еее hene 37 

3-5. 

Locality PD-35. 

Holotype (USNM 400649): a. side view, x58; b. apertural view, x72; c. enlargement of aperture, x 625; d. enlargement of neck, 

x 230. 

. Chrysulbgonium glabrum (ОПУ. Э? 

Locality PD-38. 

a. side view, x 34; b. apertural view, x 54; c. enlargement of aperture and neck, side view, x 322; d. enlargement of aperture and 

neck, top view, x 560. 

Dentalınn communis A oeer а me eee ee Ehe eu ees GaN deperit d ciu c бак Же ros eine оу e 39 

Locality PD-58. 

3. Side view, x46. 

Locality SD-4. 
4. Side view, x34. 

Locality SD-4. 
5. a. side view, х 55; b. apertural view, x65; c. enlargement of aperture, x 522. 

айне ето ronden. cucine) 22... 0.2.2 M Nr EE 42 

Locality SD-4. 

6. Side view, reflected light, x65. 
7. a. side view, x40; b. edge view, x44; c. apertural view, x44; d. enlargement of aperture, x 265. 

ипаги conmarensisBälmen. c пач орли cc coe ny epe en e eniin O e 39 

Locality PD-64. 

Side view, x9. 

CODINA ARE Шай e. coeurs s rir ENTE а EK CURT VOD VA UT RI ne ee 38 

Locality SD-12. 

a. side view, x 56; b. edge view, х 56; c. apertural view, х 58; d. enlargement of aperture, x 312. 

‚ Prendonodosaria comatula (Cushman) «o нв ner OE HI RC An uk ae ан Ее a крвне Cin на nnn 44 

Locality PD-46. 

а. side view, x 52; b. apertural view, х 54; c. basal view, x58. 
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PLIOCENE BENTHIC FORAMINIFERS FROM MEXICO: Конг. 123 

EXPLANATION OF PLATE 8 

Figure Page 
К Lagena striata basisenta -Cushman and Stainforth. о зад a CONNU a 41 

Locality PD-35. 
a. apertural view, х 134; b. side view, х 134; с. basal view, х134. 

+ LagenagracilissWalliamsong e e eo eer UM Rue M LI tu t E. 39 
Locality SD-4. 
a. apertural view, х 70; b. side view, х 54. 

. Гавела рашаан е e t c n M s Em MM E ыз 40 
Locality PD-40. 
a. side view, x120; b. apertural view, x122. 

‚ Lagena hoerlundimoddyandsBronnimannee ece c ee quoquc Iq ARD на пе беа NIE E 40 
Locality PD-70. 
a. side view, x58; b. basal view, х 58; c. apertural view, x 58; d. enlargement showing octagonal cross-section of neck, x 700. 

+ Lagennilaeyicostata: ортаа ета e ceu cic ceca NM UN en 40 
Locality SD-4. 
a. apertural view, x122; b. side view, x120; c. basal view, x122. 

« Lagenalaeyiss(Moniapu) ee cv m cR exc e NUR e E m 40 
Locality PD-35. 
a. side view, x100; b. apertural view, x100. 

~ LagenitiridiszReusse co e песто c E i кыек UR I RU LE NU DL due VEO E e 41 
Locality SD-4. 
a. side view, x98; b. apertural view, x96. 

„Какей зен репа у Шей tet e c seni) RM e ое. 41 
Locality PD-45. 
a. side view, x94; b. apertural view, x94; c. basal view, x114. 

„Равенна. 41 
Locality PD-45. 

a. apertural view, х 114; b. side view, х 114; с. basal view, х 114. 
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EXPLANATION OF PLATE 9 

Figure Page 

1-3. Сивори ЗО РӘН (Seo a. C еу UE a а ны... 38 

Locality PD-37. 
1. Side view, reflected light, x68. 

Locality PD-52. 

2. a. edge view, x60; b. enlargement of aperture, edge view, x 280. 

Locality PD-35. 
3. Enlargement of aperture, top view, x 385. 

4-5. Amphimorphina stminjorthi (Cushman and Renz) zer. en. en nt сое REA PY 45 

Locality PD-35. 

4. a. side view, x38; b. apertural view, x 74; c. enlargement of aperture, x 362. 

Locality PD-68. 
5. Cribrate aperture of penultimate chamber of dissected specimen, x 310. 

6-7. Phenom emani ondan C usua Е leer vue eq ue ee ea RS а RUN RT Fer 45 

Locality PD-35. 

6. Side view, reflected light, x 40. 

Locality SD-4. 

7. a. side view, x28; b. enlargement of top view with radiate aperture, x 142; c. edge view, x28. 

89. РОТОЛО Ane Hd vena Иви тајни cene ele cR er mee DOE O ELE O ee ee 45 

Locality PD-38. | 
8. a. enlargement of aperture, edge view, x 525; b. apertural view, x88; c. edge view, x52. 

Locality SD-4. 

9. a. side view, reflected light, x 38; b. enlargement of fig. 9a showing biserial initial portion, х 100. 

10. Lipi ponce Gallovay and НЕ ау: eret a ee ne а sol wis eu ETUR E Ta 46 

Locality SD-12. 

a. edge view, x42; b. apertural view, x42; c. side view, x28. 

11. Emprimopss cb L cubensis (Cishman апа Bermudez)... cates a Ses о пена RO es d 46 

Locality SD-12. 
a. edge view, x28; b. apertural view, x28; c. side view, x28. 
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Figure 
1-2. 

о 

4–5. 

6–7. 

10-11. 

PLIOCENE BENTHIC FORAMINIFERS FROM MEXICO: KOHL 123 

EXPLANATION OF PLATE 10 

Page 
Lenticulinaratlantica (Ва 46 
Locality PD-35. 

1. Side view, reflected light, x88. 

2. Edge view, x74. 
г Lenticulina bowdenensisi(eusnman)e ено. 47 
Locality SD-12. 
a. side view, x22; b. edge view, x24. 

Lenticulinaicalcars(innacus) e o o oo vc ME nu E ы ET 47 
Locality SD-4. 
4. a. side view, x62; b. edge view, x62. 

Locality SD-12. 
5. Side view, reflected light, x 52. 

Lenticulinaicultratan(Nionuor) mee M К cl Мый RO ONU E NUT RI E IH 47 
Locality PD-35. 
6. Side view, reflected light, x68. 
7. a. enlargement of aperture, x 260; b. edge view, x58. 

. LenticulinascbeEsfalcifer(Stacho) we c e e ee M I dee e e te 48 
Locality SD-4. 
а. side view, x 28; b. edge view, x30; c. enlargement of aperture, х 118. 

. Lenticulina formosal( Gushman)en. ои 48 
Locality PD-52. 

a. side view, reflected light, x 32; b. side view, x28; c. edge view, x30; d. enlargement of aperture, x138. 
Lenticalinaperegrinau(Sch wagen) NE RACE uuum ee D UU Ne cM EE 48 
Locality PD-35. 
10. a. side view, x62; b. edge view, x65; c. apertural view, x62; d. enlargement of tubular aperture, x 300. 
11. Top view of tubular aperture, x 525. 



126 BULLETIN 322 

EXPLANATION OF PLATE 11 

Figure Page 
1. ЖИШШ РО ШКОЛЕ (SCI a oo куунак кк кз и ишкене Roe Se vs кн» ode UP T RURSUS Hoh rr ate hey Ыл Ee ЕО аа 48 

Locality PD-35. 

a. side view, x 58; b. apertural view, x58; c. edge view, x60; d. enlargement of radiate aperture, x 300. 

NEL LIU UH dA c MERI E Du uU MN ME 49 

Locality SD-4. 

a. side view, transmitted light, x 22; b. side view, reflected light, x22. 

SRO UNG АДА БЕН cm PM RM M UU T 49 

Locality PD-56. 
3. a. side view, x 26; b. apertural view, х 28; c. ventral view, x26. 

Locality PD-35. 

4. Side view, reflected light, x 50. 

E SOPA НЕОН нее... 49 
Locality PD-52. 
5. a. side view, x34; b. apertural view, x40; c. ventral view, x36. 

Locality PD-35. 
6. Side view, reflected light, x38. 

- зайсепитра А И Sansores and EloressCoyatrubids-.. a. un u e «tie Se edu eese а ee e a Leg Ae e 50 

Locality PD-63. 
a. side view, х 54; b. apertural view, х 58; c. ventral view, x 54. 

E ИН ду еу dr OBRA е A E O Ee En VES REPRE TII ce 50 

Locality PD-64. 

a. side view, x42; b. apertural view, х 50; c. ventral view, x42; d. enlargement of aperture, x 338. 
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EXPLANATION OF PLATE 12 

Figure Page 
1-2, Marginulina'glabra Что. 50 

Locality PD-81. 
1. a. side view, reflected light, x 78; b. ventral view, reflected light, x 78. 

2. Apertural view, x100. 
3. MarsginülinaobesaGushman es И eee она c x mcs M NE Vi. 51 

Locality PD-35. 
a. ventral view, x 64; b. top view, x80; c. side view, x64; d. enlargement of aperture, х 415. 

4. Märginulinopsis goajiraensis Becker and: DDusenDUEy- ec... en 51 
Locality PD-76. 

a. enlargement of aperture, x 275; b. ventral view, x32; c. apertural view, х 34; d. side view, x32. 

5. Marginulinopsis Hispaniolana:iBesmudez)se ОИ S a 51 
Locality SD-4. 

a. side view, x28; b. apertural view, x30; c. ventral view, x28. 

6. мантлиппор nana eost te c n Nu M MICE IUS IU NUMEN RAP or 52 
Locality PD-40. 
a. ventral view, X42; b. apertural view, х 46; c. side view, x40; d. enlargement of aperture, х 285. 

7-9. Vaginulinalalazanensısunutalle ы E AN DE M NU TS T ER RE н es 52 
Locality SD-4. 
7. a. enlargement of aperture, x 712; b. side view, х 52. 

Locality PD-43. 

8. Side view, reflected light, x 50. 

Locality SD-4. 

9. Side view, x42. 
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EXPLANATION OF PLATE 13 

Figure Page 

№ В. 52 

Locality PD-45. 

a. side view, х 68; b. apertural view, x70; c. edge view, x68. 

- VasigloDulmn Species. LL пе Ves ee nee ено. 53 

Locality SD-12. 
a. side view, x 68; b. apertural view, x 62; c. opposite side, X 65; d. enlargement of tubular apertures, х 275. 

С АОВ аврет А ш ND 6 ty ils S RI T AE MATRE су тко р ку ы I Seen н. 53 

Locality SD-4. 

a. side view, х 52; b. apertural view, х 54; c. enlargement of aperture, x155. 

. бипийти сЕ 6. sadoensis (Cusliman and Ozawa) oo ree ree uere еее 52 

Locality SD-12. 

a. side view, x63; b. apertural view, x65; c. opposite side, x55; d. enlargement of aperture, side view, x322; e. enlargement of 

aperture, top view, x233. 

. Parad centnm т. 53 

Locality SD-4. 

a. side view, x 36; b. apertural view, x38; c. ventral view, x32; d. enlargement of biserial initial portion, x98. 
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PLIOCENE BENTHIC FORAMINIFERS FROM MEXICO: KOHL 129 

EXPLANATION OF PLATE 14 

Figure Page 
Је 

N 

4-5. 

a 

Кати па ови тега Ва 54 
Locality SD-4. 
a. side view, х 64; b. edge view, x78. 

. Glandulina.laeyigatazdiOrbignys m а ы c eco M quce c e T 54 
Locality SD-4. 

a. side view, x 65; b. apertural view, x 64; c. dissected chamber showing entosolenian tube, x 132; d. enlargement of aperture, x 338. 
= EntolingülinaaluzanensissüNuttalDbe Ауе 54 
Locality SD-9. 
a. side view, x60; b. edge view, x60; c. opposite side, x 62; d. apertural view, х 68. 

Hoeglundina орал: (о 59 
Locality SD-12. 
4. a. umbilical view, reflected light, х 64; b. spiral view, reflected light, x64. 
5. a. umbilical view, x54; b. edge view, with broken last chamber and lateromarginal aperture missing, x48; c. spiral view, х 52. 

„ Sphaeroidina bulo des OIE V Ne eR E M e tu M ee 39 
Locality PD-81. 
а. side view, х 114; b. ventral view, x114; c. spiral view, х 120; d. enlargement of aperture, x 608. 
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EXPLANATION OF PLATE 15 

Figure Page 

l. Fsm DUWJORPPOFDORSISS(QBOOIHPAAEDS aa OS re Rue od pin Ie ee NUI I ee 55 

3-4. 

~ 

Locality PD-35. 

a. apertural view, x94; b. side view, x88; c. edge view, x88; d. basal view, x98. 

Пиар... 55 

Locality SD-4. 
a. apertural view, x210; b. side view, x158; c. basal view, x210. 

РАИ АИ НИ УТЕ OLR) па Aarne Shs ин a LA n EL ape se aoa oe INTER ee Ie E ИН 55 

Locality PD-37. 
3. Side view, reflected light, х 130. 

Locality PD-35. 

. а. side view, x115; b. apertural view, x115. 

c НИИ ОВ: 55 

Locality PD-68. 

a. apertural view, x102; b. side view, x102. 

оз а Ара е atc t dece MEN MU LM Ncc TH T M 56 

Locality PD-63. 
a. side view, х145; b. apertural view, x135; c. edge view, х 145; d. enlargement of aperture, x 950. 

PISS epee В... 56 

Locality SD-4. 

a. side view, x88; b. edge view, x85; c. apertural view, x88. 

‚ Ра ИО PS CULO MARIA (Bucket) сене quede la roter eee ete tee reete dere VO UR I AC Pone UR или Te es 59 

Locality PD-52. 

a. side view, х 50; b. apertural view, х 54; c. edge view, х 50. 

ДА У УУ КС ИЕА) от о mee И De a na буу ee teri n eie и RR QURE E NRI RUE a ace 56 

Locality PD-70. 
a. side view, х 62; b. apertural view, x62. 
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EXPLANATION OF PLATE 16 

Figure Page 
1. Oolina:sayulensissimewsspecieso и. 56 

Locality PD-45. 
Holotype (USNM 400651): a. apertural view, х 100; b. side view, x92; c. basal view, х 105. 

2. Оойна сЕ Ока ера Ве. 57 
Locality PD-37. 
a. apertural view, х 108; b. basal view, х108; c. side view, x108. 

3. Оойпа села Оо. 37 
Locality SD-12. 

a. side view, x96; b. apertural view, x96; с. basal view, x95. 

4. Oolinajhexagona (АО. 37 
Locality PD-56. 

a. apertural view, х 140; b. side view, х 148; с. basal view, х 140. 

Dy Golina me DE КОВ о. 58 
Locality SD-4. 
a. apertural view, х 88; b. basal view, x95; c. side view, x95. 

6. Oolinasetosan(Eatlanic) р. 58 
Locality PD-35. 
a. side view, x 100; b. apertural view, х 100; с. basal view, x 100. 

7. Oolina'staphylleariau(SChwagen) n oe ee ee а OU: 58 
Locality PD-35. 
a. apertural view, х 100; b. side view, x 100; c. basal view, х 100. 
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2-3. 

4—5. 

10-11. 

BULLETIN 322 

EXPLANATION OF PLATE 17 

. MOI ERE ODDIE © Пора... 60 

Locality SD-4. 
a. side view, x62; b. apertural view, x60; c. edge view, x58. 

ВНЕ зака посерел ее... 60 

Locality PD-43. 

2. a. side view, x88; b. apertural view, x112; c. edge view, x85. 

Locality PD-68. 

3. Side view, reflected light, x 78. 

Rogerio вата (С шетал) cea MLL ECON M LM E 61 

Locality PD-68. 

4. a. side view, x90; b. apertural view, x104; c. edge view, x92. 

5. Side view, reflected light, x 106. 

- Вриси НАНОСИ а СТЕ НА UE Rad EN uM Nu dut MU mun mM. 61 

Locality PD-38. 

a. side view, x 74; b. apertural view, x92; c. edge view, x80; d. enlargement of aperture, х 1000. 

‚ ЖОО АНА А а о and Pauken vr а eae он E E ET SEE DUIS en Us ну SHAH EN AT e 61 

Locality PD-43. 
a. side view, x82; b. apertural view, x115; c. edge view, x92. 

„ ARAS ais praia (6: US EIQUE A гъзъ CEES do ede OH Ели а S UA Rue Vi QS CURE DRE NIST. И: 62 

Locality PD-64. 

a. enlargement of aperture, x 912; b. side view, x70; c. apertural view, x125; d. edge view, x70. 

. Иран a Ни CICERO AOR ARG Edid). een тата NER RU RR ааа INE SI RE E e UM + > 62 

Locality PD-56. 

a. edge view, x138; b. apertural view, х 135; с. side view, х 140. 

Brinig CLE В NOG (Costa amd Jarvis eee a «uester ык prs iw es Wie QU A QUUD QU OO TETUR SIE CITUR ea 62 

Locality PD-68. 

10. Side view, reflected light, x 78. 

11. a. side view, x 72; b. apertural view, х 72; c. edge view, x74. 

ME uus ЕТ АООТ) tu Еа II BED ue O ODT eds 62 

Locality SD-4. 

a. side view, х 54; b. apertural view, х 68; c. edge view, x54. 

‚ cn uiae ds ee ee A P M 63 

Locality SD-4. 

a. edge view, x60; b. apertural view, x64; c. side view, x60. 

‚ Laterostonivila suDspinescens(Cushman) qoc ти un eie oa dca се... 63 

Locality PD-68. 

а. side view, х 170; b. apertural view, х 162; c. edge view, х164. 
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EXPLANATION OF PLATE 18 

Figure Page 
da 

w 

Rectobolivina:limbata:costulata: (обо. 63 
Locality SD-4. 
a. side view, x 54; b. apertural view, x90; c. edge view, x58. 

. Rutherfordoides:erecia.(@ushmanandbRenz) nn а на Rd E Em ER is 89 
Locality PD-38. 
а. side view, x 102; b. ventral view, x 102; c. apertural view, x 88; d. dorsal view, x 122; e. enlargement of aperture, x 538; f. enlargement 
of toothplate, x 2600. 

. Ruthetfordoidessmexicanas(Gushinian) myers eec NU on een ev ON IM Meu M e. 89 
Locality PD-70. 
a. ventral view, x 85; b. dorsal view, x83; c. apertural view, х 120. 

+ Lernellasseranensis. Genueraad) eeepc erc ecc cu EU M NR 88 
Locality PD-40. 
a. side view, х108; b. apertural view, x112; c. ventral view, х108. 

. Rutherfordotdes tems Wbhlesepandiparkep wee e c d T T MM Uu бан M m. 89 
Locality PD-70. 
a. side view, x 110; b. ventral view, x 108; c. apertural view, x 98; d. dorsal view, х 108; e. enlargement of aperture, x 575; f. enlargement 
of cristate tooth, x 2900. 
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Figure Page 

E Siphonbuosurut hyugaensis (ТА а КИ от 64 

Locality PD-70. 

a. side view, x 54; b. apertural view, x108; c. enlargement of aperture, oblique view, х 600; d. enlargement of aperture, top view, 

x 600. 

. Siphonodosaria oimomikador (Ishizaki) Ра о I IT RETE EUER E HET реа пее ede ec ded eee eee 64 

Locality PD-35. 
a. side view, x 64; b. apertural view, x 72; c. enlargement of aperture, side view, x 562; d. enlargement of aperture, top view, x 500. 

e o 64 

Locality PD-40. 

a. enlargement of last chamber showing spines, x125; b. apertural view, х70; c. side view, x28; d. enlargement of spines on last 

chamber, х 1300. 

ОИ DIED а 64 

Locality PD-40. 

a. side view, x 60; b. apertural view, x88; c. enlargement of neck, side view, x 300; d. enlargement of aperture, top view, x 342. 

. Stilostomella paucistriata (Galloway and Morrey) -e.s . о... се... eee ees eer em eher ee hp и hehe rh 65 

Locality PD-35. 

a. side view, X46; b. apertural view, х 58; c. enlargement of neck, side view, x 305; d. enlargement of aperture, top view, х 305: е. 

enlargement of constriction between ultimate and penultimate chambers, x 310. 
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EXPLANATION OF PLATE 20 

Figure Page 
Il, Bulimina:aculeatard:Orbiens rn. N OM sr ER SUC UE RN OIN... 65 

Locality PD-35. 

a. side view, x142; b. apertural view, x140; c. basal view, x140. 

. BulinimpalazanensissGushnial И acs Ce ee ON ger c ie ede nde ecu eO vea NONU aM MNA 66 

Locality SD-12. 
a. side view, x 72; b. apertural view, x88; с. basal view, x85. 

? Bulininamargindtasdsorbipgnysse К ence e NN Uc Ru ed e IM KM UM NE она и ин 66 
Locality PD-49. 

a. side view, x86; b. enlargement of aperture with toothplate, x 580; c. apertural view, x90; d. basal view, x90. 
2 Вийпнипаз типа те лсапи ов таи а 67 

Locality PD-70. 
a. side view, x58; b. oblique view, detail of costae, x58; c. enlargement of aperture with toothplate, x 252; d. apertural view, x58; 

€. basal view, x58. 

+ BulimiuspicatasPhiegenandsbarken me e LED eL M ME UR cut eeu EE e eu 66 
Locality PD-70. 
a. side view, x92; b. apertural view, х 100; c. basal view, x94; d. enlargement of aperture with toothplate, x 500. 
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Figure Page 

I. Glolobulimmu paegica) € Uslnan JL zoe beers rur E Seek ps NOM MUR TREE SUDORE GR ERE ORARE AREE ROTE NS. 67 

Locality PD-63. 
a. side view, x 74; b. apertural view, x74; c. basal view, x74; d. opposite side, x 76; e. enlargement of aperture with toothplate, 

x 345; f. enlargement of fig. 1d showing toothplate, x 342. 

+ PraPDIDBDDRIDRRERDSDIHESCORSQBEA ~ rn quce seve ен eremi ee enia T NATRI аа eda 68 

Locality PD-38. 

a. side view, х 132; b. apertural view, x130; c. basal view, x135; d. opposite side, х 130. 

x PHIEDIODUDBIVHRUEIGCOPRRP (СЕ ЭР 67 

Locality PD-58. 

a. side view, x 44; b. apertural view, x46; c. basal view, х 50; d. side view, 90? from fig. За, x42; e. enlargement of fig. За showing 

toothplate, x158. 

ЗИН ПСБ S CORPO A ТОРО) eee de O cm dede d eR OE NR RR TRE RD TO RIED 68 

Locality PD-76. 
4. a. side view, x68; b. apertural view, x78; c. basal view, x85; d. enlargement of aperture with toothplate, x 550. 

5. Dissected specimen showing relationship of toothplate to aperture, x 275. 
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EXPLANATION OF PLATE 22 

Figure Page 
I 

7-8. 

Reussella-puichraGushmanc о EU E I e - 69 
Locality PD-68. 
a. side view, х 68; b. apertural view, x88; c. opposite side, x92. 

. Reussellatspinitlosa (Кепе) soe c com Iq uo c m. 69 
Locality SD-4. 

а. side view, х 58; b. apertural view, х 56; c. opposite side, x 58; d. enlargement of pores showing elevated rims, x 440; e. detail of 
pore rim, х 2300. 

« Rectuvigerina basispinata (Cüshmawand Jarvis) сасечена сеансе ль. 69 
Locality SD-4. 
a. side view, x48; b. apertural view, x58; c. basal view, x60. 

.‚Rectüsıgerinaslamellatau @Ushman)p sre e cared Xu m x M ак e бо ооо но E аи 70 
Locality SD-4. 

4. a. side view, megalospheric form, x 50; b. apertural view, x44; c. enlargement of aperture, top view, x425. 
Locality PD-35. 

5. a. dissected specimen showing relationship of toothplate, x90; b. enlargement of fig. 5a, with detail of toothplate, x 240. 
6. Side view, microspheric form, x 36. 

Siphouyigerita auberianas(duO7Digny)s- xe cO t SNAM NEL wa ede ee eS EE. 70 
Locality PD-58. 
7. Side view, x94. 
Locality SD-4. 

8. Side view, x62. 
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Figure Page 

1. ЗЛО UDOT E О... 70 

4—5. 

Locality PD-58. 

a. side view, x75; b. apertural view, x96; c. basal view, х 102; d. enlargement of aperture with toothplate, top view, х 575; e. 

enlargement of neck and aperture, oblique view, х 588. 

ИЕ ИО О... 71 

Locality PD-68. 

a. side view, x95; b. apertural view, х 100; c. basal view, х 108; d. enlargement of broken chamber showing toothplate, х 225. 

‚. ТИЙ Г... ТИ! 

Locality 50-4. 

а. side view, х 50; b. apertural view, х 60; c. basal view, х 68; d. enlargement of neck and aperture, x 243. 

UNES COSTA: УСНИ ДЕСИ ы ee и eem ERE ET nen ad deme lu a oes EP RULE AR Uc RS a he e T 72 

Locality PD-68. 
4. Side view, x36. 

5. a. side view, x36; b. apertural view, x38; c. basal view, x38; d. opposite side, x 36; e. enlargement of fig. 5d showing costae 

on initial portion, x90. 
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EXPLANATION OF PLATE 24 

Figure Page 
1. 

5-6. 

Оуена SPECIES A а or A LI EE c Om а 

Uvigerina charltonae:Palmete O. Ol ehe A rec de ер att O eee уке TM a 

Locality PD-72. 
a. apertural view, x 54; b. basal view, x52; c. side view, x50. 

Locality SD-4. 
a. enlargement of neck and rim of aperture, x 235; b. side view, х 62; с. basal view, x64; d. apertural view, x60; e. side view, 90? 

from fig. 2b, x62. 

Locality PD-70. 
a. enlargement of aperture and toothplate, x 262; b. side view, х 46; c. apertural view, x48; d. basal view, x48; e. enlargement of 

spines on early portion of test, x 440; f. detail of fig. 3e showing rosette of smaller spines radiating from primary spine, x875. 

с Uvigerina Тан дене Cushman aha ео. 13 

Locality SD-4. 
a. side view, x96; b. apertural view, x96; c. basal view, x102. 

Оуена иаи а sce tre C cu DEM d E I M. 73 
Locality PD-40. 

5. Side view, x92. 
6. a. side view, x 102; b. apertural view, х 118; c. basal view, x118. 

.  Сугветтаретертпа о... 73 
Locality PD-54. 
а. side view, х 70; b. basal view, x90; c. apertural view, x88. 
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Figure Page 

Рон Пе... 74 

Locality PD-38. 
a. spiral side, x108; b. edge view, x104; c. umbilical side, x104. 

„Faak nni ni ТИШӘ АПК Ве ао са лет te posite петната ага AE RE AMOR EA IER не er 73 

Locality SD-4. 

a. umbilical view, x44; b. edge view, х 42; c. spiral view, x42. 

CRORES OO O а В... 74 

Locality SD-4. 

a. umbilical view, x44; b. edge view, x40; c. spiral view, x40. 

„ АНИ ПОЛ (ОПЕНА) еа... 16) 
Locality SD-4. 

a. umbilical view, x 44; b. edge view, X40; c. spiral view, x46. 
ее... 76 
Locality PD-66. 

a. umbilical view, x66; b. edge view, x68; c. spiral view, x 70. 

с ВЕКЕ ан... 76 

Locality SD-4. 

а. spiral view, x44; b. edge view, x44; c. umbilical view, x42. 

. Neveponides parannilarum (Galloway and Hemunway) а лас. e ele lle ee eee ee bbe eem roe eerte ehe rep ES EINER enn 76 
Locality PD-46. 

7. a. umbilical view, x30; b. edge view, x30. 

Locality PD-56. : 

8. a. umbilical view, reflected light, x 68; b. spiral view, reflected light, x68. 
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EXPLANATION OF PLATE 26 

Figure Page 
l. 

3-4. 

сл 

Laticárinina pauperata (Parker ап а TONES) aia ECO E UII S кызка ки cash ree SIUE. 77 
Locality PD-68. 

a. side view, x66; b. edge view, х 68; c. opposite side, x 64; d. enlargement of attachment flange on flattened side, x 235. 
. Siphonina pozonensis Cushman and RENA s. брони a a DSTI ONU ла ы ске IN RU RUN T 77 
Locality PD-52. 
a. spiral view, x 56; b. edge view, x 58; c. umbilical view, x56. 

Amphistegind:eibbosa:dtOrbigny ee es uu ыс ууу Most CE MM 78 

Locality SD-4. 
3. a. spiral view, x36; b. edge view, x36; c. umbilical view, x36. 

Locality SD-12. 

4. a. spiral view, reflected light, x65; b. umbilical view, reflected light, x 65. 
. Ятритесіна Зое 77 

Locality SD-4. 

a. edge view, x24; b. spiral view, x24. 

‚ Рапийпагариттензъча О 78 
Locality SD-4. 
a. spiral view, x 44; b. edge view, x46; с. umbilical view, x44. 

. Planulinexornasphicset:andPbanken e eee cx cM MEL OLLI ACE TIR SUR И А 78 
Locality SD-4. 
a. spiral view, x 74; b. edge view, x76; c. umbilical view, x74. 
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= 

~ 

COTOS ТИ РИТА Кунино Вет алеја cO ЕЕ LU NM E S 79 
Locality SD-4. 

a. umbilical view, x36; b. edge view, x36; c. spiral view, x36. 

« УОС Disemals GUS A and Valentine: ан 79 
Locality SD-4. 

a. umbilical view, x 70; b. edge view, x64; с. top view, x68; d. spiral view, x60; e. enlargement of aperture, x 288. 

„АЖ ОНИ Dbramibsrerboebhliolraud Lappan е на. 80 
Locality SD-4. 

a. umbilical view, x62; b. edge view, x65; c. spiral view, x 58. 

b Ра Ge au ket AG Jones eoe сет cei dU ves re PU ODE EH CIERRE DUE UR dE then s 80 
Locality SD-9. 

a. edge view, x38; b. spiral view, x38; c. ventral view, x36; d. enlargement of ventral surface showing elongate knobs, x 120. 
И О 80 

Locality SD-4. 

a. umbilical view, x 54; b. edge view, x 54; c. spiral view, x 54. 
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EXPLANATION OF PLATE 28 
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1-2. 

с 

- Аттоталерша (Cushman CEES ee ue ues E TM E M 

‚ Ammonia parkinsoniana (ОО. 

. ЕЮШШ ИЛ advenum а. 

. Eiphidiumsincertum:(Wälliamson) =... A соок Mu cM te ei. 

. Elphidium'poeyamuim:(dOrbignye ы Ае p Ne Ко vx s уул зы ы ET 5 

Discorbis?olitensis;new:speciesy а 
Locality SD-4. 

1. Holotype (USNM 400653): a. umbilical view, reflected light, х 100; b. spiral view, reflected light, x 100. 
Locality PD-35. 
2. Paratype (USNM 400654): a. umbilical view, x96; b. edge view, x96; c. spiral view, х100; d. detail of infolding of wall of 

ultimate chamber (a), x 288. 

Locality PD-66. 

a. umbilical view, x98; b. edge view, x98; c. spiral view, x98. 

Locality PD-66. 
а. umbilical view, x 106; b. edge view, x 104; c. spiral view, x 104. 

Locality PD-66. 

a. side view, x 70; b. enlargement of retral processes, x 348; c. edge view, x 70. 

Locality PD-66. 
a. side view, x84; b. edge view, x82; c. enlargement of retral processes, x 320. 

Locality SD-21. 
a. side view, х 104; b. edge view, х 104; c. enlargement of retral processes, x 362. 
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1. Fursenkoina bramlettei (Galloway and Morrey) нн нение I ehh een 84 

5-6. 

Locality PD-35. 

a. side view, x 58; b. apertural view, x 88; c. opposite side, х 58; d. enlargement of aperture, x 460. 

. PHISOHRUUHLDUBFORDGCUSlBIAM)SS ca uie ATE dU M ug ee E E eee ec ee 84 

Locality SD-4. 

a. edge view, x60; b. side view, х 60; c. apertural view, x58; d. opposite side, x 58; e. enlargement of aperture, x 325. 

. LOROS ч, оао. 85 

Locality PD-68. 

a. side view, x68; b. enlargement of aperture, х 108; c. apertural view, х 66. 

E CIS TSC CIC BN ты шы HIA rudes ты UEM le ы (uetus 85 

Locality PD-40. 

a. side view, x115; b. enlargement of aperture, x915; c. apertural view, x85. 

CasgrdulinacnrvataPisleper and Parker on... a nano Th Knie eiae ums nee aeg ra 85 

Locality PD-35. 

5. Side view, reflected light, х 132. 

6. a. side view, х 120; b. opposite side, х 120; c. edge view, х125; d. enlargement of aperture, x 550. 
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EXPLANATION OF PLATE 30 

Figure Page 

1. Cassidulima:neocarinatasbhalmantl o os EE OUR OSEE SEHEN D 86 
Locality PD-63. 
a. side view, x150; b. edge view, x150; c. opposite side, x150. 

2. Lermella inflata (ево 88 
Locality PD-63. 
a. side view, x115; b. top view, x110; c. opposite side view, х115; d. edge view, х 115; e. opposite edge view, x115. 

324. Globocassidulinaisubglobosai(Btady) e o хи PN ыа UI И ан елке CONUENTU А: 88 
Locality SD-4. 

3. a. side view, x76; b. apertural view, x68; c. side view, 90° from fig. 3a, x 76; d. enlargement of aperture, x 320. 

Locality PD-37. 
4. a. side view, reflected light, x 80; b. opposite side view, x 78. 

5. Ehrenberginarolmecas newaspeciese nn мыо Кшз ушка EL EIN um бу ула MICE CE c D 86 
Locality PD-70. 
Holotype (USNM 400657): a. ventral view, x 118; b. dorsal view, x118; c. side view, x 118; d. apertural view, x 110; e. basal view, 
х118. 
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EXPLANATION OF PLATE 31 

Figure Page 
І. БИШ ЛИШИП Dospensis: Takayanapı ею... 86 

4-5. 

6-7. 

Locality SD-12. 

a. ventral view, x 76; b. dorsal view, х 76; c. apertural view, x70. 

Ма о У А ПОША ae Ne D ыкы ce ic ыы ea 87 

Locality PD-43. 
a. ventral view, x 125; b. apertural view, x128. 

И Ват dust CRI E TE SER COM c pases E Ret M Se me EAVES 87 

Locality SD-4. 

a. ventral view, х 102; b. dorsal view, х 108; c. edge view, х 102; d. basal view, x102; e. apertural view, x110. 

САЛОМИ СОСКЕ INCHES. и шнын pda ce EORR ENERO CR P Mec RENTES POR PR UTR цаз 90 

Locality PD-70. 
4. Dorsal view, reflected light, x75. 

Locality SD-4. 

5. a. dorsal view, x108; b. ventral view, x90; c. apertural view, x92. 

AMOO DINA АН АЦА Ее ре 90 

Locality PD-70. 

6. a. ventral view, x85; b. dorsal view, x85; c. apertural view, x85. 

Locality PD-68. 
7. a. ventral view, reflected light, х 84; b. dorsal view, reflected light, x84. 

. DAR O DD ORG СШ ШИШ E лы К у E T RID UR APR E TREES a 90 

Locality PD-76. 

a. umbilical view, х 135; b. spiral view, х 135; c. edge view, x135. 
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EXPLANATION OF PLATE 32 

Figure Page 
1. Astrononion gallowayi.(Eoeblich and Tappat): о. 9 

Locality SD-12. 

a. enlargement showing umbilical extensions and supplemental openings, X155; b. side view, x68; edge view, x68. 

2. 'Horilussatlanticus(Cushman) doe уе ух лы E EU EIS ee C M E 91 

Locality SD-29. 
a. ventral view, x84; b. enlargement of umbilical area showing granular filling, x 238; c. edge view, x90. 

3. Florilüstgrateloupu (о 92 

Locality SD-29. 

a. dorsal view, x 72; b. edge view, X 72; c. enlargement of dorsal side showing deposits along sutures, x 270. 

92 A ..-Nonionella:basiloba. Cushman and сео оси ced Eu gu s c T a QS LI 

Locality PD-35. 
a. ventral view, х 122; b. edge view, х 125; c. dorsal view, x125. 

5. Pullemabulloues(dOrbipny e E s cc NT M ie S NS OU IM M. 92 

Locality PD-37. 

a. edge view, x92; b. side view, x92. 
> PullenutiquinquelobaReuss О ее 

Locality PD-38. 

a. edge view, x100; b. side view, x100. 
7; Pullenid salisburyustevattand ото 95 

Locality PD-68. 
a. edge view, х 104; b. side view, x104. 

е 
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EXPLANATION OF PLATE 33 

Figure 

1-2. Gron оО. 

Locality PD-68. 

1. a. umbilical view, х 190; b. edge view, x90; c. spiral view, x94. 

Locality PD-70. 

2. a. umbilical view, reflected light, x98; b. spiral view, reflected light, x94. 

За о. 

Locality PD-54. 

a. umbilical view, х 148; b. edge view, X145; c. spiral view, х 145. 

4--5, д 

Locality SD-4. 

4. a. umbilical view, x80; b. edge view, x80; c. spiral view, x82; d. enlargement of supplemental apertures on umbilical side, 

х 162; e. enlargement of supplemental apertures on spiral side, x155. 

5. a. umbilical view, reflected light, x82; b. spiral view, reflected light, x 82. 

6. “Onions TUS TION GUUS REISE. oc es РА НА nes dee eene Cete e De er ккк NCR ПИВА ИРАЦА Д 

Locality PD-81. 

a. umbilical view, x82; b. edge view, x 82; c. spiral view, х 80; d. enlargement of supplemental apertures on umbilical side, x 180. 
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Figure 

1-2. 

.. Gyroidinoides'altiformis(SiewantandiStewati И. 

. Gyroidina regularis (PhlegenrandSParkens са зл у Mec I me EE E. 
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EXPLANATION OF PLATE 34 

Oridorsalisumbonatus (В 
Locality PD-81. 
1. a. enlargement of primary aperture (from Pl. 33, fig. 6b), x 235; b. enlargement of supplemental apertures, spiral side (from Pl. 

33, fig. 6c), x162. 

Locality PD-37. 
2. a. umbilical view, reflected light, x 86; b. spiral view, reflected light, x 86. 

Locality PD-35. 

a. edge view, x50; b. umbilical view, х 52; c. spiral view, х 50. 

Locality PD-37. 

4. a. umbilical view, x135; b. spiral view, x 140; c. edge view, х 135; d. enlargement of aperture, x 900. 
Locality PD-45. 

5. a. umbilical view, reflected light, x 142; b. spiral view, reflected light, x142. 
. Озал ИДИШ culter (Parker and отпес) ete to О ACE LC Ааа. 96 
Locality PD-70. 
a. umbilical view, x60; b. edge view, x62; c. spiral view, x58. 
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EXPLANATION OF PLATE 35 

Figure Page 

l. -Anomalhmnonles Пед (ереше сан eas eh en т< bue Nur dete aded e Dente A. 96 

5-6. 

Locality SD-4. 

a. umbilical view, x40; b. edge view, X40; c. spiral view, x36. 

ре O E TR (GUS > ero аи ары ны e POSU ек кенне шек о сыс кке ткы ыы с АЙ 97 

Locality SD-4. 
a. umbilical view, x45; b. edge view, x46; c. spiral view, x45. 

е пр ОО. 97 

Locality 50-4. 

a. umbilical view, x48; b. edge view, х 52; c. spiral view, x 52; d. enlargement of raised pustules along Ше spiral sutures, x 104. 

„СИНО Они ее... 98 

Locality PD-70. 

a. umbilical view, x90; b. edge view, x90; c. spiral view, x94. 

Cibicidoid. Рала И... 98 

Locality SD-4. 

5. a. umbilical view, x 78; b. edge view, x78; c. spiral view, x76. 

Locality PD-35. 

6. a. spiral view, reflected light, x64; b. umbilical view, reflected light, x 64. 
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EXPLANATION OF PLATE 36 

Figure Page 
1 

A 

. Hanzawaia:concentricaCushman) а лу ул ызыл mc cut eI 98 
Locality SD-29. 
a. ventral view, x 62; b. edge view, x68; c. spiral view, X 62; d. enlargement of umbilical flaps and supplemental apertures, x155. 

. Hanzawataisidroensis«(GushmanvandiRenz) e к К mccum ee 99 
Locality SD-4. 
a. ventral view, х 52; b. edge view, х 50; c. spiral view, х 50. 

„ Hanzawalasstrattoni Appin e пе аса пад ш ок Gg о E NN TLE 99 
Locality PD-39. 
a. ventral view, x 64; b. edge view, x64; c. enlargement of umbilical flaps and supplemental apertures, x 168; d. spiral view, х 64. 

. Мегопита епа (ео. 100 
Locality PD-70. 

a. side view, x74; b. edge view, x78; c. enlargement of aperture, x 328; d. enlargement of umbilical flaps, x 365. 
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EXPLANATION OF PLATE 37 

Figure 

i. CR SAID CONTI spinastelliferniii, MEW рее. 

Locality PD-35. 

Holotype (USNM 400649): a. enlargement of neck (same specimen as Pl. 7, fig. 1), x 250; b. enlargement of lower portion of neck 

with detail of triradiate process on spine, x 2500; c. enlargement of area at base of neck with detail of spines, side view, x 2500; d. 

enlargement of triradiate process at tip of spine, top view, x4900; e. view of ultimate chamber near base of neck (upper left-hand 

corner) showing increased radiate pattern of spines, x 500; f. view of portion of initial chamber, showing the anastomosing processes 

at end of spines, x 500. 

АЕО ОПОН ПО I АЕО е. 

Locality PD-35. 

2. Paratype (USNM 400655): enlargement of umbilical area showing pustulose umbilical plug, infolding of chamber wall (a), and 

supplemental apertural flaps (b), x 288. 

3. Paratype (USNM 400656): dissected penultimate chamber showing internal structures: infolding of chamber wall (a), primary 

aperture of antepenultimate chamber with lip (b) and supplemental aperture (c), which enters the umbilical area under the 

apertural flaps (fig. 2), x 350. 

Се... 

Locality PD-68. 

a. enlargement of portion of ultimate chamber showing spines; neck is in upper right-hand corner, x 230; b. detail of spines shown 

in fig. 4a—note conical shape, x975. 

82 

72 
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Böse (1910) 
bosoensis, Ehrenbergina 
botscherieDentalinu.en NRI 
Bowden Formation ... 29-31,33-36,39,42,43-45,48,50,54,59-62, 

65,66,71,72,75,76,78-80,85-88,90,93,95,97,98 
bowdenensis, 

CAIVP NUSTO LITA 35 sins esci RECTE TERR E А 78 

ERISICH AN н RE QUE M 47 

ОН vei sie E O ERE LOAN 47,B 

КОРШ аба E RRA о S ИМ 47 

Budd S IIn а о ОИЕ 28,54 

BRINDA REIR 63,64,88,90 
Brady (1884) ........... 28,35,37,49,50,54,58,61,66,68,88,94,95,98 
bradyi, 

UTN AA AA ТОО Res EMT ЛИЕ 35 
BOLIVIA ТОНЕ Т ATE Түй Пе 85 

ОВО Ч Nee лн» TOS OL NIE 85 

IS SCHE oL. ЫЛ UEM Pitan. пре ее IE 32,B 

bradyi, 
Gaudryina 
Karreriella 

Loxostoma ES 

ООО quet qusc eques n ео Е DIE 85,B 

АЛА ЕРИК т nenne ee 32 
Virgulina zh 

O a e A 39 
bramlettei, 

enkoni DIS UT TT 29: за 84, В 

MOTOREN Е 2i ЕН 80,В 
Virgulina Ке 84 

Вап е ив О о НАМ O а 85 
Васо Воли а о ROSE 70 

brevispinosa, 

Cristellaria 
Lenticulina а 

BritishsIsleSg xe eee о 
Brizalin@Gostar ISSO susc Ле IS 61 

alatas(Seguenzayl SOA ASO 1752356 61,62,B 

albatrossi (Cushman, 1922) TE ан en IP 61,B 
barbata (Phleger and Parker, 1951) ............. E75 61,62,B 

“furcata (Cushman and Jarvis, 1930)... REL 62 

cf. B. furcata (Cushman and Jarvis, 1930) ....... qu 62,B 

inflata (Heron-Allen and Earland, 1913) ......... are 62,B 

MULE И ЕАУ CERO, LOS 9) а 61 

marginata (Cushman, 1918) == 17 

ИА (НИКОЛИ) EA NE a S ren pr Е а ЫС 17 

aula (Cushman, OAD) а WERE 62,B 
striatula spinata Cushman, 1936 ................ Ra 62,63,B 

subaenariensis (Cushman, 1922) .................... ША s 63,B 

subaenariensis mexicana Cushman, 1922 ..................... 17,63 

SUhSpinesgens@ushman, 1922). O E 62 
О В а ПО 61 

Brizalina nn cf. B. (P.) lobata (Brady, 1881) .... 63 
Восс о шы 
Brotzen (1936) 

Brotzen (1940) 

Brotzen (1942) 

Brotzen (1948) 

Biunnichh сој ји ex easet eR stes dme ene ср, 

Buccella Anderson, 1952 

Büchner ОАО) a Btn ere ceu eoe een 

Вила ату 826 un... ues ud Мыл а RES 

aculeata d'Orbigny, 1826 bs 

alazanensis Gustan са qe E e LEE 

WUlgidiSeplenzauwls69s c. Soo er EE tT 

Ulataemexicanaxeusbiuansdi922 Er о 

maneindiaxdsOnbigny 1996 нЕ: 

mencanacushman 19405 И 

MIDDONIOARASANOH ЗД eas ale ОИ 

ора а Отоу cse оа RT 

pupoides spinulosa Williamson, 1858 

pyrula spinescens Brady, 1884 ................... PM 

TONE BEQA LS SAD sin nenn vitre ое 

Spica Phleger and Parker, 19912 ANCL 

БОТОВЕ у 1643 па ice RR 

striata mexicana Cushman, 1940 ............... 

ВИ типа ал тан УДА сае RE 

BUTTER Еа Ue eli ae a КЬ 

bulloides, 

ООО ск ан La e уз чели =. 92 

О б RC coe o rere eee Жш: 92,93,В 
SSDAGEROIQI ан T4. 16,17,20-23,59,60,В 

bulloides chilostomata, Фрйаего та... 59 
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не нос ро ы ү 84 
Ва НИНА Mau Formation s. io ER 28 

E e y OR cD о 40 
EI OS cae ВЫ 43 
calcar, 

Cristellaria 
Lenticulina .... 

Nautilus ...... e б Aa Я 

а АМРИ E 
OA анааан 

Пра те, aee NM DAT EIE БА А 
californica, Plectofrondicularia ... 

COVA ООШОТ а асе entree = Et 
Онна Ра eo aee en 

Е с У то Ж ioo cocta в 

canaensis, Textularia X i» 

COIT emus ONCE ii ia 

ООСС, ССРИ, «a. eee eoe eser eere epe Ede 

Gunom Montlor 180®_..................... 

auriculus (Fichtel and Moll, 1798) 
communis Cushman and Todd, 1942 à 

SUITE ОКРЕНУ 1839). ann а decise aiio cete qoi 
sagra communis Cushman and Todd, 1942 ...................... 74 

QUIDNE ТОНИ АА аана Bean 

сари оао ra 
carapitana, 

RI UE а р E sette OL OE 

ситереита Spiroplectammina „а АОН ex EAE SERRA 28 
COTTA САТО ее 86 
COMINO plIODATOEMIOTAES. љо лие i otv dates 27 

МЕ. 27,30,35,43,44,49,56,59,65,71-73 

Carpenter, Parker, and Jones (1862) 

СЕРВО ОВУ OOS nennen 

оао NA A 

NRE (BOONE КОЙУ у nenn 

QUSS NL a cps ccna ec меннее асо 

Cassidulina d'Orbigny, 1826 ... 

asanoi Uchio, 1950. ............. 

carapitana Hedberg, 1937 А 

a SUE. ea a esee РАМА АИ а 

curvata Phleger and Parker, 1951 
О a A OS m. 

ЕМО UO tbleuy O en 
laevigata carinata Cushman, 1922.4... di 86 
neocarinata Thalmann, 1950 

асока els 1060.0 ср ан MUR ases CA hae ias 
SHO SIO EB Db dy BB. ЕНЕН ar 

Cassidulinoides Cushman, 1927 

ОНЕ Dooni A PORA AI he 
erecta (Cushman and Renz; 194) ses an 89 

ПИ EERON IN RE A 88 
seranensis (Germeraad, 1946) 

tennis (Ешерег anad Parker, 1951) ea en as 89,90 

AID LES TOTO одеа ОД села Ио от 31 

catenulata, 

Entosolenia 
Lagena 

Oolina 

catesbyi, 

ООО НОА eicere ce анг към xen et en cue ное T 
ODE ner 

Nodosaria (Nodosaria) 

Ge dra ERO MAI TIRE TO 12 

cellularis, 
SOSA OD > OR Eee о e e а 57 

AL а ае ca и АИ NR l6 ид 57,B 

Ceratobulimina 
aldzanensis@ushmansand HATS eco EVER. TS 17 

corina (Кешвво 52) от ПИ NERA 16 

ЕСОН оао рен eth ет 69 
CHAMIDENSTMEENTLCUNNG. een OR КА НЫ 39 

Glan (ПО ве. РА Rum US EE ETERNI S 14 

Chapman 900): TA. «mx oua reme toten m 81 

Chapman and. Crespi (LO IOs cass OO ren 80 

Chapman, Bart, апа Collins (1984) sa aa RE 46 
@harcorAzul-Botmalion ir. mn поо TURO т 90 

CHOLO DEA Теа. OH te 72,B 
ОПАТА ен еоситаи Hah dns rM ems 48 

Chevron USA ons sore oe e E Dm sum an er eU y 

Chevrom Ol meld Reseatchh@ompanszr ra unt Net 7 
Chiapas Зуева о оо OUO 9 

ЛОК ОЮ ДА Katene ld es sav REM de > OR NER 17 
CIOL SPOLETO presen e N TO 60 

Ehrlostomella Reuss in Czjzek, 1849 RESTE 90 

Cae REUS Sg я ee a dits 90,B 

mexicana Ke tard Ня 16,17 

doma ЗОНУА ВЕТА LS Sin. О SEB И О 90 

OVOIGEAARCUSS Патет ar en па 90 
ШИШ ДЕЕ ШШ Ж на A Som ors 8,11 

Chinameca Limestone Horniation es moa STER eS 8 

CREDO ROL ALONE «nk n babe SN 83,84 
GRE OSA Os re Dos RAD АВО 15 

Choctawhatchee Formation .... 34,39,42,46,56,75,79,83,84,97,99 

ennysalogoniumiSeliubertud9 070086. кыс ooo ORO 37,38 

elongatum Cushman and Jarvis, 1934 ............................. 37 
Бан Silvestri, 1995) 193 Дина ERA TO 37,B 

отла W SD пе OR Зах 5,37,38,В 
Сао Онна кые них gr repa РВ EE 65,97 

Са Momir Л ДО ИЕ nern 25,79 

concentricns: (ons an, NOUS) mn Are. ale 98 

corptllentus-Phleger. and Parker, 1952 RA 96,97 

ЖОЛАЙ (Cushman, LOS ио 16,97 

АНИ: (COS LILE) deese to ee а 97 

NORILANUSEMIOCENICH.@0100, 1946. ann ааа 97 

isiaroensis@usuntan and Renz, 1941... ии 99 

kugleri Eüshmansand Renz, ТОД нове 76 
Горат Walker and Jacob, 1798) erse и 79 

ei C ИЕ. a 16 

aff. C. mantaensis Galloway and Morrey, 1929 ... 16 
mckannai Galloway and Wissler, 1927 ............................ 

mekinna иа ТОССО LISD ARDEN 

mckannai oranjestadensis Drooger, 1953 

ПИСАТИ (Seguenzd, TEBOJ и ма 
refulgens Montor ОВИ НИНА НА T eae 

robertsoniana (Brady, 1884) ..................... oco rs RE DARAN 

robustus Bnleger amd Parker, 1951... е 

Viigosmysphiesetaaudebanken TOSI creatina АСК 

AE ИУ МАДА A А 

ишиавопатолеереш and Parker OSL sass 

PO AMARI (БОША ООО AE 
Cihana SO OHO ADDR, 1925) 2... en 
СОВА АЛЬ Омир aca E 

floridanus (Cushman, 1918) ....................... 

“Лопдапиз” forma bathyalis Poag, 1981 
“floridanus” forma sublittoralis Poag, 1981 ...................... 97 

matanzasensis ЕВУ TIS] о 97,98 

miocenica (Colom, 1946) ............ SE 17,20-23,97,98,B 
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Cibicidoides 
mundula (Brady, Parker, and Jones) 0. 17 
robertsonianus (Brady, 1884) ..................... 
umbonatus (Phleger and Parker, 1951) 

@ibieorbiscHladley IISA и 
ЕТС АНАУ odds a 

Таала риает а eee ee DOTT 
©регеКЕ о тайой клады мами 

clavata (cf.), Vaginulina .... 
clavata setigera, Lagena .... 
Clavulina d'Orbigny, 1826 
communis d'Orbigny, 1846 
hummilissmexicanas@ushimans ОР 33 

mexicana ита -1922 dedo О 4—89 33,B 

РЕЈА Fes. ска пега ERI A DECR TNR 33 

clericii, 

ООО, nee RT ЕАН 38 
ТЕН ab EAE Lou ОО Jo TO 38 

Robulus 

Lenticulina 
Cojimar Formation 
ОИК ИЕ а ER NES 39,B 

COE CLO CATER Wo ПАО 
collis, Valvulineria 76 
EMI вое и. 52 
Clomid JAGI) т 31-33,39,47,48,54,61,65,71,86,97 

Colom (19465) 32,43,52,60,65,96 
Colom (1954) 
(Об он пат 

(oàjirasPenimsulasd euo ec ee ВИ ВН 45,51 
comatula, 

INOdOSQTI dao ОАЕ ОО m mE 44 
Pseudoglandulina 
Pseudonodosaria 
Rectoglandulina 

communis, 

ОПОН па EE M NR НОРО ЕКЕ Ози. та 74,В 

NOOSE Dentalind)ys сна ее 39 

Лепо о EINE A сн Scan rene e UON Lee ПЕНИСА НИНА 
compressa, Pullenia 
concava, 

ЗОО ИН NN ен Эа 17,20-23,31,B 

ВО ао 68 

Textularia .... a 

Virgulina 68 

Concava ОПЕН LOTO ОРИ о. 218.5 68,B 
CORGAVUMHERICCATAUIN e OAL ERT 31 
сопсеттса, 

А. 
Hanzawaia 

concentrica forma strattoni, Hanzawaia 

CONCEnIMICA forma PICA) Напгайаа Иек. 

COMCOHURICUS ИСТОТО а ОН ERN 
Concepcion “biozone” SSG 21. 23:24 25:26 

NOP DEE сс ес сс кы. 2223,2425,26 
Lower 20,22,23,24,25,26 

(зопсерстой BODUTATIOH но ee 9519513 

PS ene d ac с бесен ЛЕ а ан 14,15 
И Дори а nenne RE т „у 14,15 

Фопсеретопнъргафанетиста re RET ЛИТ 10,14,18 
COMSODVIN GRD ETITALING DE. Meet curte eher UE EE E LEES 42 

Gonttiniental Divide Жиын es REC cus Gee UM а 9 
СОАТА e enatoDu mnc C e. 16 
Contreras 50) а 8,9,11,12,19 

ContretastandiGas tulo IOS ner г и 8,9,15,19 

corpulentus, 
ROMANOS eat can МВ 96 

A dee bete te UA TS 96,97 
@owyellandsEmblich ОЗУ И 61 
СохуеШапа MOSS (МОй oats: askance A ee 90 
Coryell and Rivero (1940) ............... 28,30,38,65,72,75,76,78,96 
COSO Saca queno aie td Сое 11 

Costa (1856) 

Costa (1856) 

Costa (1894) 

costata, Bolivina 
crassicostata, 

ERHEBEN N O STE 72 

O e LE 23209: 20-23,72,В 
(РОНА ОТОН ле дан оне LUE T TEN 99 

Cribroelphidium Cushman and Brónniman, 1948 ................. 84 
poeyanum (d'Orbigny, 1839) 84 
vadescens Cushman and Brönniman, 1948 .... 83 

Cribrolonticulina Haman, о ЕСН 26,38,50 
СКИ) Ле RATE ON Е eS Пена 38,39,В 

Chimot buha ата MOAT ee 38 
GOM O БОА NOS e A LL 38 
SERDEHSUSEBUEHZARMSSO) Е creas 9* i5 38,39, B 

Cristellaria 
ELA В ск see M TEE RENS 47 

bowdenensis usan ОЛО nn ee 47 
ОК Е A ceni OT 48 

47 

clericii Fornasini, 1895 38 
си шатаз (МЫШ коли ОЗ) ee о 47 
dicampyplasbranzenaus 1894 aeui Ое 38 
ПОВЕО Cushman ЛӨ д Зе e. xcd go ed NEN 48 

ПОЛО БОА SE een 

italica Defrance, 1824 
latifrons Brady, 1884 

lucida Cushman, 1923 .......... 

peregrina Schwager, 1866 

РАР еШ ВОО cee eso E P eU Л 

Cristellaria (Cristellaria) falcifer Stache, 1865 ...................... 48 
Cristellaria (Robulina) halophora Stache, 1865 ..................... TI 

GROIN он м ee 7 

GrouchrandkEoa Вос 78 
О а tone. ds 10,39,42,46,48,52,59,83,84,88,97,99 
@ubaguagRormalione arme 51,60,70,76,77,79,86,87,95,96 

cubana, Uvigerina 71 
cubensis, 

ПЕРОН МОРУ er ANS AU пена EN 46 

USE ан AETA eed пеене uk ot LONE AER 46 

CUBERO) ЫИ оу а ОИ 46,B 

culter, 

ОРИ Я en еее а: ЗА: 17,96,В 

СЕНА an een оона ДЕЕ 96 
ТИИНА a o UR EN CRE И 96 

cultrata, 

CHRISTEN ONE RE eee A UR eM 47 

УС ое a Н ПО 47,48,В 
eT E SIAR Да ДО О AE OSI пета 47 
GUIDE SA Cl MURO GUÍAS ан а л оо a ашы А 47,48 
GUT OQ SUD eese tos ара RU RER 96 
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Culver and Buzas (1981) 
Culver and Buzas (1983) 

ОТСО, 104 (10 2241/7 177 ОНЕ НА Е о 

curvata, 

а 
м URN 

ре 

A O A Нара ern eee ОЕ TER 30–33,63,68 

Ма опет OES) ЗЕ ИОН nee tme errem poe 40,47–49,51,54 

(SR под ЊОЈ ше soper E tee ED ERN ER НЬ dcn 35 

о КО О) ee а 36,70 

Сибир TOUS): Brennen 47,60,70,97,98,99 

Gus GEI OUR, A A ES 47,71 

O G0, 221) | vete A икен учаны v ver SN e e 45 

WESER CLO UO ДАРВИНА ОРО E ederet tente н E e 28 

Cashman (19226) 1. 30,31,33,34,61,62,63,67,86,87,89 

Cis ENERO LO) age 42 

bec ncn.) IR M erben 62,63,83 

CUSBIBATECIU29) E ее 37,39,41,43-52,55,56,58,64,70-74 

Gare a ado a een RE 59 

Grant FLO I CELL ASA se nsi i are 33 

Cosi, COZ OWE Nat Dei DURS Pu ERES ee 61 

D (197 68) ee AE Eit 74,76,91,92 

Cusine (19200... Ran 81,82 

Custos (9906 en ae er 90 

Gushiman ОЕ 25,28,32,34,44,45,59,60,63,64, 

67,68,74,77–80,88,96 

A REAS 29,45 

a A A A о 66 
BN Do Dio) Tr A er E 74,77,90 
СООО nenne SE odd 7 

Cushman (1927f) 

Cushman (19272) 

CUADO наген ВЕ, SER 28,65,72,96 

Costin ТОДО a EN ee 35,69 

Созий III einen 36,39,42,45,54,56,57,70,79,97 

Со. 56,75,77,79,81,93,98 

КОПНО ПЗ Е На а 28,29 

LO iso nu CED HL nen ee ea 84 

GOB E ain ИЕ ДЕИ 32,33 

Gallia A re 70 

Cus A ET 54,56 

И ОЗ ee ор с TOUR 32 

ык LO E кел ee т ы 56,58,64,72 

Gus (1939) ват LL Па И амн и 87 

Cus о бај Fer 62,63 

Qus PCE ER Anus 100 

О SOS АШ ПОЕНИ САР da reae су А ERES 87 

Qo cns ое E M RM UE 31-34 

CHR ROT IT orn D MN NM TEL 33 

Cua КОО ТЕ в а И duras tke ecquis S ORDIN 60–63,84,89 

a A е 83,84,92 

СБ СОНО) A EATS 67 

Meum: СКО ea 63 

Coama AA ERR UHR BERE UR соса SASS 69 

ОА О c РАНО И УУ ВЕКУ роны 36 

GEB QI CRO DER O AA 32 

CDD о 69,91,92 

свита an Bermudez (1934). aan en e be РРА 46 

Cushman and Brönniman (1948). een 83,84 

Cushman and Cab (III sacs 34,45,70,83,84 

Cunan and Edwards (1937). a... РЕНИ 91 

Cosliman and Edwards (1938)... 2 15, 723 

Gus md A aan ПОЙ 99 

Cushman aed Ellisor (1945). anna ОР 42,45,54 

Сипап ана Gray (1946) ne nn 36,40,45,55,79,85,93 

Citshimaniand Jarvis. (1929): в. ER 69,70 

(врта and Jarvis (1930) не 42,59,62,67,73,75 

Gushimanandwarnviss(L9S4) NL. ишы doa o АГ 37,65 

Пашата атут (5936). nn ла NOEL 

Gusna an MA tal) rasos RCD r nOs 

Cushman and McCulloch (1940) 

Cushman and McCulloch (1942) 

Cushman and McCulloch (1948) 

Cushman and McCulloch (1950) 

Cushman and McGlamery (1939) 

Cushman and McGlamery (1942) 

Сиваш айймоу@ (OSO) etos o eee das 

(вата and а 2181928)». oe ceo А 

С ое Јода та ае О 930) кенне ккк, зен de k AER. 

СШ aid: bankers (ОЖ ernennen ee 

(Уа а Кра Ке О 4) нн na en 65,67,68 

Cushman and Renz (1941) ................. 28,29,45,46,60,62,70,76, 

77,89,94,99 

COOSA an ен (ВОДА), seas ена ва ис РУМА ЛАНКЕ 

Cushman and Renz (1947) АНИ МА en 

Cushman and Stainforth (1945) ................ 

Сай а eN (LIZ Oee ninri ien rote О Е 

Cushman, Stewart, and Stewart (1930) 

(oo ОКА meinen 

Cushman ако OaS ОЗ ann УМРИ АИНУ eds 

@ishmanandelodd ОФ) о не 

Cushman and ео а I anna 

Güslittiad айа IL 208) A ans 

С Шаша ОФ 61943)... 4. oio eene Me 

GCushiinamatdeLodd (19494... OA ONE OS Н 

Cushman and Todd (1945) ....... 28-34,36,39,42-44,46,47,50,54, 

59-61,65,67,70,75,76,79,80,87,88,90,97 

Oi a ых 

CR SDMA AD оаа 49а) nee een 

(еј тоа ӨЧ Todd 99у еее ео E 

Cima ARNT OU UA O a doe rd hurt en 

Cushman, Todd, and Post (1954) 

ПОША ана Машине ВО) аим 

ОПТАТ UTALCHONIO NER s sace neuste о ИАА 

(БОЈА ТИМЕ АУУ ЕН po) uie A ао сее поло О 

(errada Brady STORE ат 

ЖОЛОЮ ШИЛИК RIAA owas AU. 

cyclostomata sinuata, Alvarezina 

(О о ОИ а N Ка ылы etd ин кн e ek RR TRE 

А ИО И Lee ое е своме temet ЛАН 

CZ eo Dy ДИ ра ПАД сч {з ксы CIE RN ЖАКЕ 

ONE Oy E ct правно но REN RECEN 

ШЕШШ o ra EROS odd ERU ub onde ус нысан КРИЛА 20 

Ур а БЕИ PE 2029206 

Deals A A de 29,49 

Јаре ОВАН ОТО Пата 96)... SRE 27,34,37 

depressa, 

SONO LO CUIT О Са c oi Bes MUR O 34 

LN NL ован мини е енен E 55 

TO HT ERES REN RENTE EIER N 41,58 

Demann RISO TOO а а а BIN, LIE 39 

DONOR REDON ОО, С ha essence EN 39 

СОРТИ У AOL ШЕ А.е N ИА 39,B 

CIE COROT RD ET Кыйа наннан a n a Е 42 

ОНИМ ТА БАЈИ КАНА ONS E eec erm ow quM eM OAR 39 

OFT ОШОНУ Во 39 

VA A ee 44 

DEPOSITO FORMACION anne 12.13, 156 О 22223 
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dicampyla, 
OSEA К A OSG tee rA neers RCM od BEQUEM 38 
О. 38 

СООО) наа 31,38,47,49,59,93,94 
Discoaster 

bergeneni BUKIN: риса са а Мы К О 13 
О о. IBS 

Discorbinella Cushman and Martin, 1935 ............................ 75 
Berthelot Orbigny ISI c ИН 75 
Mlonidensis (Cushman LOO) 25# 75,76,B 

евро бати aT Кени A e аи ет e нее NEN 82 

bertheion floridensis Cushman, 1930... OS Ts 
ПАСУ SUSAN SE ur TR TT M 75 

ОООО ТОРОУ Ара T OSEE 28 x 5,82,83,В 
dis UNCLE Те CLEFOCIDICIGES а TB и 80 

ASAS, ОДО ee Честа 34,B 

ААА, ПОВЕСТИ О Сања е 
atokias SRA ОПИСА ME 

CUNAS, MATARO ни T 
Dominican Republic ......... 
Douglas and Sliter (1965) 

Diogen IISI) NS t 60,63,65,70,71,74,77,79,87,88,89,94,99 
Drooger and Kaasschieter (1958)................................ 61,87,94 
Durham лика покој апа Pack (059), CETEROS 9 
ШИРЕ ЕГО Тера еи 
Dyocibicides Cushman and Valentine, 1930 

biserialis Cushman and Valentine, 1930 ...... ОПЕ E 79,80,B 
DY OVONGICUIGIGENSANO О SON OSE ИУ ПЕТИ 42 

Ваша ова) мое CEPI Л Я 58 
ESJAARO САТОВА МИНИ НЕР T TR dee eS 52 

Бона ова TER AU а RU 65,73,84,93,95,100 
© 80 

MA РИ can IR 97 
ecuadorensis, 
ОЕ FS M Т STD и Une pe OT 95 
Шкода И DC c Rr CU ET 94 
CV IC ONIN Seen н A 73 

Eggerella Cushman, 1933 32 

дете (Сао Зуи: 32,В 
ENDEN О. cAI 61,66,69,7 
Berber ga (SOS) ee 28,29,37,74,75 

ЕатепБето( 8809) imide vevievreteer И 34,35,81 
Bhrenberpialoo A) P A NR eire г нй еки nO O 85 
EVVENDENSINGAR CUSS женен eie e a een 86,87 

GIMINGEBLIMUGSZIOUS ДОТ A ETIN UE 

bosoensis Takayanagi, 1951 ......... 
O REO anA o GS AOE а ~ 

pache d GUSH AM КОСА aee лану eere PR RR ERA EM 
Dugosaaetzemelo5aecreess me e nU ОН Н 

И ОВО os eve EET 

AA OSI LODO осете кс ERN Е 
UNA RAMAS ооо ое 

BEiolwaldiE88S0)8. ЖОНО ЕМИ ОО OREOR 
Више вал оно о 699) е EN 69 
elegans, 

Hoeglundina 
Epistomina 

Rotalia (Turbinulina) 
Ellipsonodosaria 

helenae: Sam oO ya AR LR А АП ери 65 
Ayusdensisslshizaki uod аи па sever ome ORO 64 
A О4о ени ее ОИСИ О ИКИ 64 

АУ Сене Ке Зе неса 65 

matanzana Palmer and Bermudez, 1936 <... 64 

oinonukadordshizaselod9ge e И T 64 

Tecraspaluer aud Bermudez, 936 64 

verneuili paucistriata (Galloway and Morrey, 1929) ........... 65 
elliptica, 
о S 
ООШ о о Е 

Ellis and Messina (1940) ........................ 
elongatum, Chrysalogonium 
ООО О КЕС LOSE oc cx Tae 
poeyanum (d'Orbigny, 1839) .... im 

PRD NATE оо, LOOSE A a i a 

advenum (Cushman, LOAD eo esac c et Te 
MEUS UA КӨЧӨ) ee 

incertum (Williamson, 1858) ..................... 

incertum incertum (Williamson, 1858) ............................. 83 

poeyanum (d'Orbigny, 1839) 

поет REUS во) Sea dcc а 
emaciatum, Haplophragmoides 
Ее 
Епапподета та communis d'Orbigny, 1826 .................. 39,53 

nanuodentutnasmurquschlo ПОЕНА ccc ERN 53 
BuoantossDIOZOMe nee. een 5,15,16,18,20,21,23,24,26,27 

encantoensis, 

Reophax 
Uvigerina 

Encanto Formation 
ВО ОНУ АЕ есь 10,18 

Entolingulina Loeblich and Tappan, 1961 ........................... 54 
сате а LISA ne 14: 2: 54,B 

Entosolenia 
УБА BIOL ВОО eae RN TA Ba 25 

Dodionegoroensis.Boomgaart, 195091 men D 
catenulata Williamson, 1848 

hexagona Williamson, 1848 
iota Boomgaart, 1949 es 55 

оао о RIDE 55 

lucida WIAs on SAS A И SS 

marginata Montagu, 1803 SS 

marginata lucida Williamson, 1848... БЭ 

squamosa catenulata Williamson, LAE 58 

squamosa- hexagona Williamson, 1848 ............................. 57 

squamosa scalariformis Williamson, 1848 ........................ 58 

staphyllearia (Schwager, 1866) 58 

Submarginata Boompaarts LIAD coe CREER Ie на 55,56 
Epistomina elegans (d Orbigny; 1826) ............................. 16,59 

Eponides 

ecuadorensis (Galloway and Morrey, 1929) ....................... 95 

parantillarum Galloway and Heminway, 1941 .................. 
regularis Phleger and Parker, 1951 

stellatus (Silvestri, 1898) 

tumidulus (Brady, 1884) 

umbonatus (Reuss, 1851) 

umbonatus ecuadorensis (Galloway and Morrey, 1929) ....... 94 

UMOONALUS ТОРИ Siesta 1.8 98 anne 94 

Tinonidesctenerq Brady; 684). ии И 95 
етеста, 

Cassidulinoides 

Rutherfordoides 
Euuvigerina 

GRASSTCOSTADANSCHWALEN 866) SARDAR па 

ПРИЗНА НО СР во биене с ЭЛЕ НЕ NR 72 

регез И Бо а 1923) IAN ee ee 73 
Eva, A.N. 
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EXCITA ПОН La siue. ap 15 

Exon WOR ONTO realen 7 

аеро Стената: (CASCO) «stu oo e et eumd 48 

falcifer (cf.), Lenticulina 
farcta ungeriana culter, Planorbulina 
о РО ее 
ЖИ ПИ РН ici E de OES ene REP ESAME 
Feyling-Hanssen (1954) ... s ы pus 

ML nen ee 

Feyling-Hanssen, Jorgensen, Knudsen, and Andersen (1971) 

I ee 40,57,58,68,83,91 
Exch banc EOE nn ee 74 
NEIL ва БРНА ELA NE о 27,32,56:50,67,72,93 

filisolaensis, 
E о A ТЕ de cei O а ERE PAS 16 
о, 17 

ТӨШ Е ОНО een 12,13,14,15,18-22,26 

Finlay (1939) о UE E 31,73,90,91 

ERU ее EL. 44 

El EE EE a c d c REN ag sesso ut 36 

POUSSER QUSS; 1950 A НИЕ 55 

bodjonegoroensis (Boomgaart, 1950) ........... 1558 27555 B 

focia spinosa Sidebottom, 1912)... nn 56 
Silos (Matthes, 1939) un... nenn 15.25 55,B 

Па, ПО 56 
повета МАНЫ ТЗН) ммм. Beer 55 
mada (Williamson, 1848) ............. coercere ү 4 55,B 
morgnata (Montagu, 1808) „ло. половой мы 55,56,В 

УЙШ ОШ ПО TISA мм... ete ttes 15358 56,B 

жейин (Bucher, LIAO) AA iriser I5. 56,В 

schwageriana (Cushman, 1931) ...................... SAS 56,B 

SHOPPE TE Schwager. 1506 2... en 58 

submarginato: Boomgaart, [949 cies н: 56 

ОНО ТУБИРИ unsern aS 

flabelliformis, Textularia 

flexuosum, Elphidium ...... 

flintiana, Lagena .... 
НОНО... 

Dry Tortugas 

floridana, 
OD EDI rectae AR citi DEC een 

Plectofrondicularia ....... 

FE EDDIE ane 

floridana (aff.), Cibicides 

POMONA РОСИ Bolivina Ыбы EC m E ts 60 

Сория: regmlaris; BONVING а. оен оннан retten eren e НЫЙ 60 

floridanus, 

CINQUE LLL UM ec а 16,97 

КОШЕВА ТИК A eec cm cosine en A alee asus a 97,98,B 

OOHRS miocenico, Cades. nee iia itin 97 

“Лопдапиз” forma bathyalis, Cibicidoides 97 

“floridanus” forma sublittoralis, Cibicidoides ....................... 97 

floridensis, 
р а We 

MISCHEN o Re De. 75,76,B 

и 75) 

e МОЮЛ, 1808: nee нано E 91,92 

atlanticus (Cushman, 1947) ................ sss. Эъ 91,92 В 

basispinata (смешта and Moyer, 1930) ............... te 91 

grateloupi (T Orbigny, 1839) ....15 54... eine 32 5 92,B 

subgrateloupi (Galloway and Heminway, 1941) ................. 92 

Johsi forma lobata; Globorotalla. ......151255. mass 13,20-22 

formosa, 

CHOSE и К 48 

О ЭЕ o оо ORA 56 
E NR URE CER een een ete 105 48,B 

IO Е A AA RS a TRO 100 

ОТОО MODULE EO OUR. аа е оно ERR ET 48 

[kes ната EE o оле 31 

EOLA (USS О ое 35 

БОША SIDE SEN. о maT 52 

Е ОИ Она EXCESS LH E Luxe ood m а MEER 38 

fornasinii, 
ЗАТО ОРИОН Rm LO SE o LET. ams. ПЛИНИЈЕ 71 

Trifarina 
fornasinii (cf.), Trifarina 
TATE АБИ AR EO РАМЕ ИЗВИНИ nis ДО У deg DRA ha N 

Franklin (1944) A У 
Eran Zen alte (ESSA ES SS енне И ои 38 

frondea, 
SOLVIT ORR JOE ET Lus ese ИТВ ERN, UNE 42 

И и ER ven ard en EX aa НИ ЖАЫ 42,B 

“ОИ ЛИ вани на и oe ine e poet denis c N ED 42 

Frondicularia Defrance in d'Orbigny, 1826 .......................... 39 
поета И У ИЕ 9З. Еа ВЕЕ 45 
Gazae nsi NUUAM ОКО ЗОНА отвара аи сова eee AD Ade Е 54 

ПОЛИМЕРА ОРАО А ТИ Пано 39,В 

inaequalis Costa, 1855 45 

vasitulaicojimarensisiBalmer LIA ee 39 

БШМДА ШӨ О) A. bero Rt 9 

УРСУН NUTONE akc а RES E xU 46 

furcata, 
ЈЕО ИМ Н Е E E O E 62 

О. 62 

оо А ооо ыы 107591543 62,В 

Fursenkoina Loeblich and Tappan, 1961 ......................... 84,89 
bramlettei (Galloway and Morrey, 1929) ......... 29.57, 08 64,B 
ponttoni (РТА БЕИТ АДИ НОВО ен а авва sass 29. 64,85,B 

PUT CHANGE В Ооу и а 85 
А ИОД АХА О ЛЛК сан пети RE 70 

А SS Eee и КЫ? 69,77,83 

Galloway and Heminway (1941) .............. 33,46,55,65,73,75,76, 

80,84,88,90,92,97 

Galloway and Morrey (1929) ................... 32,41,59,60,65,70,73, 

84,92,94,95,96 

Gallowayzand Wässle. BIP DE eo а диря 36,45,73,77,79 
gallowayi, 
(IAS N eher estre а. 28570, 

Astrononion ... ен AE O DA ГҮ 91,B 

ОЕ SE ee ee E ооо 39 
е Пис ПО 3) он 20 

GOOD Ond (LORD na ер бо id ОЛИ Ри У Eris 85 

Gaudryina T Orbigny in Sagra, 1839 REI san 33 

atlantica (Bailey, 1851) 
bradyi Cushman, 1911 

HAGKSOnensis @ushman, 1926. rere et OO STD 83 

Gaudryina (Pseudogaudryina) atlantica (Bailey, 1851) ........... 33 
gemina, Nodosaria 
Germeraad (1946) 

generic dominance 

(ee N te НИП пена и 
Bavariae dis 

Gherke (1938) 

Gianelli, Menesini, Salvatorini, and Tavani (1968) 
Оби ОРИ REID ones oer do RH dat E 52 

ALI Цер, СОЛО И В сене сукна rii АМ а ONT 52 
BIBDOSOLÄMDISTEINA о CR DONE 78,B 
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Gm SO in 61,9 3.6) ace ee cO TENERO 7,12,14,15 

girardana, 

ООД дае 17 

О обичне правна а DRANK E NOS 17 

glabra, 

ОРТИШИ А ME В 12:5 50,51,B 

ОПАО 3bis 90,91, B 

OT morphine EE EN GSS LO EUN 90 

WOlvulineridet 589 i. oes coop и dent et Car at 74,90 

Saurna besa: ИИ S S О ОК КК ОУК, УУ, О 51 

ДОНИ VSN О UE S en os 37,В 

(Сериала Оли ПИО rn НИИ 54 

laevigata A Ее 14 ...... 54,B 

SIANAUlMOIdEeSUNDAOSaNIa e бе 42,В 

Globigerina 

DS ULUS URIS BO AO OS UL I 13 

переехав 12,13,20–22,24–26 

Globigerinatella insueta Cushman and Stainforth, 1945 ........ 19; 

20-22 

Globigerinita dissimilis (Cushman and Bermudez, 1937) ........ 13 

Globobulimina: Cushman LIZI ee 67,68 

pacem Cush LOA еи Рл АЕ, 67,В 

pacifica scalprata Cushman and Todd, 1945 ..................... 67 

spinescens Brady 684) nee deer ES 68 

Globocassidulina Voloshinova, 1960............ OS 88 

OrlanzulatanBellord обо 88 

subglobosa Brady ТОЕТ ад ом 88,В 

Globoquadrina а рта altispira (Cushman and Jarvis, 1936) 

AAA M E LM 1320.2122 

Globorotalia 

mioógnica«balmem LA IIIS 13,60 

multicamerata Cushman and Jarvis, 1930 ........................ 13 

peripheroacuta Blow and Banner, 1966 ............... 13,20-22,25 

truncatülinoidesn а Orbigny 1839) tancia S NO 13 

Globorotalia (Globorotalia) 

Johsi forma lobata ве па бар IOS Cs, 13,20-22 

margaritae Bolli and Bermudez, 1965 ............ 13,20-22,25,26 

globosa setosa, 

agen Е O Е 58 

A ОЗЕ И oov (EP бъда Ma a RR 58 

ОБИШАО АИ АД EO ee tert SAID 75 

ОРИГ AAA ИЕ 14:3. 54,B 

Globulin Orbey ИЗВОР nee 52:58 

Spei ee aciei E дз» 52,В 

gibba d'Orbigny, 1826 52 

ТОРИНО ВИТА ЗОО e aora поел US ИЕ 52 

goajiraensis, Marginulinopsis ............... 12 ...... 17,20-23,51,B 

Соб 696) а EN 70,87 

СОВУ АИ INGE EEE т 

goharai, Plectofrondicularia 
О УЕДЕ д e eder omae A EE 

РПО ОНИ ОИ OIG cer PI OA 

grateloupi, 

VAI OVULUS gps ORI AE ne и RA 92,В 

ее. 92 

POUA ONONO S DEus d I RON oo CABRERA D 92 

grateloupii, Nonionina .. an Beli ado dtd NR т Ed 92 

О cii cel fee та 25,80,81 

[Sois ID A ЊЕ И DE E Ü 

Guinsdale als a oes 

Grónhagen and Luterbacher (1966) ... 

сайтта но с en dodo ate cio НЕ 

Са GO aS USA о ах 

ОСОО E Е 

Сором УУ а 

Gurabo) Formation .................... 30,32,33,39,43,50,51,54,66,75, 
79,80,85,87,95,97 

ИШЕК Мова QE ocak aks quM E UEM 

Guttulina GOrbignyain Sagra, SSI 
sadoensis (Cushman and Ozawa, 1928) ............................ 

cf. G. sadoensis (Cushman and Ozawa, 1928) ..... 

GATE se A tes ees зе z 
Gyroidina d'Orbigny, 1826 

sp. À of Todd and Brónniman, 1957 

altiformis Stewart and Stewart, L930 m. nen 96 
IG EA КАНО NOUS ВШ Ra en И 

longispina Tedeschi and Zanmatti, 1957 .......................... 93 

neosoldanii acutaBoomgaatt, 1949 nn 96 
Созо BLOEN TIBO an a ccc LM 94 

MPponicaAshiza ОДА en en ee 94 

orbieularis.d:Orbigeny, 1826... ОЗ. 93,94, B 

pama Cushman and Renz 194 со ene ава дыы 94 
planata Ss adora сатана sere ee er ar ER 94 

ПОНОР Шо IOV ru Еее 94 

Gyroidina 
Solanie d Onei ИДО И 16 

soldanii altiformis Stewart and Stewart, 1930 .................... 96 

umbonata (омез TOS i da 33 Ба: 94, B 

venezuelana arubana Drooger 1998 94 

Gyroidina? regularis (Phleger and Parker, 1951) .. 34 ...... 94,B 

Фо тоа Лу вто леп OAD ИЕ v ees a ISSN 94,95 

altiformis (Stewart and Stewart, 1930) ............... Sio sl 17% 

20-23,95,96,B 

ITO dna RUSSES rie ne ERRORS en iu 

Тора еве апа Ратко meer en 94 

soldanii altiformis Stewart and Stewart, 1930 .................... 96 

НА Lor Bd 29,30,35,39,49,72,75,76,78,95,96,97,99 

Та ЕУ (USS) AEA РР eU LEE IS 48,58,71,76,96,97 
Hack GSS н у ropa A 27,69 

halophora, 

@ristellaria Robulina)n.... rt. би E TI 

FEOEO ИТ es оо C TUN S 1) 

Haman (1978) 26,38,50,80 

Haman (уеп commun 1982) ее ее 73,82 

HansensandrEykke Andersen ITO) ss 83,84,91 

Hantken (1875) Sil 

HanzaWwatas Asno ОДДИ ее 98 

Cater (GUSHA аза ыо ПО 99 

concentriea(@üshman 1918). 360 Cu 98,99, B 

concentrica forma strattoni Poag, 1981 ............................. 99 

concentrica forma typica Poag, 1981 .......................:.... 98,99 

isidroensis (Cushman and Renz, 1941) ..... Зб 17,20–23, 

99,В 

minpomica Asno ТОДА en en 99 

надо (Ар ТОРО Зб а 99,B 

Haplophragmoides Cushman, LILO sese E 21 

оксана АЕ Ji са 27 В 

о ds 28,B 

опите ти ви ита апа Renz, 1941 Ts 247 

GMA UDI (BEGI ВВА). оа dip nacre ал 28 

harangensis, Planulina 17 

ПА ИО МО ПРОЗУ И oo ИВИЋ 89 

Pie ЕТ esI deu)... ТА 89 

ЖОНЕ TE AO о 17 

т накои ка ee 67 

a ОВ рад шр еза ы а ааа E и 30,44,85,94 
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HAEDO РАПН S. xd. eee ро ood 65 
Heron leona Parland (LOLI) ees eere teen 62 
herricki, 
ТОКАТ аа du ted et борс A ОА cores 25У 6s 76,B 
РА мае аео А. ааа пи ee 76 

Heterocibicides 
DIOE NIGHT е пее е a 80 

ОРИГ NCO MOC A AME 80 

Heterolepa dutemplei (d'Orbigny, 1846) .............................. 17 

erteromonphus. Sphenolithus «3... rue oe beet 13,20-22 
hexagona, 
PER ВА к. t GERM MID EEE 57 
UO тын A ET oot Une RE erae 57 
ПО eM О. см 16:5. 57,58,B 
ПВ Боль ОО ОН понеки 7 
hirsuta, 

RCA TUTE ВЕРА НИ A АТА 17528 
T а ла ТИ ага LLL m MERIT 16 
И cA на ы сате A 16,52 

hispaniolana, Marginulinopsis ................. 12-775 20–23,51,В 

hispida, 

ADICON _.. CEDE OM cc MUN rt 57 

FO UA AMT MERE TT На vies) dv asian ЫБА RO IR 2 

SCONE AAA A A e E ee 40 

E NT 37 

EA С Gea 2437 36 20-24,72,73,В 
pri ЕРЕ МОТО SIAP Л A A O 37 
ОСОБ ПИШЕ таныл. E E а оаа а 74 
hispidula, Lagena 8 os 40,B 
hoeglundi, Lagena ВЕ vx 40,B 
Hoeglundina Brotzen, 1948 ......... E EE SH 59 
la (Or Бону, 1320)... 14 .... 17,59 B 

lalo ИО RA DES 61,65,67,68,76,77,84,93,96 
Hofker (1956) ..... 

Höglund (1947) 

holcki, Trifarina 
Hopkinsina Howe and Wallace, 1932... лд 71 

Ж ОЮУНА РЕШАЯ. LOBO nenn N MES 
Howe an Wallace 982). Е, SEDE A 

PARRES САИТ nenne 33 
ТАЕНЕ buo) s МАО E И МИРНИ RER 8,10 
A О 39 
hyugaensis, 

dl SDN A e ee nt etes ~ 64 

1 ос aue nenn [995.5 27,64,B 

О N O RU IS LAUS JA PROTON 56 

ОО nee Poe osc ROO ПО, ЛЕН O 91 
РОТЕ Bovina с ырын EIER 20-23,25,60,B 

inaequalis, 

ое. 45 
ПО eae eret LLO 75 

75 

PCCP IDLE DITA eee eerte rrt Эб 83,84,В 
CCAR TRACE РИ eese er eerie tenere haa 83 
Dee НЕНА Жал 

Borneo .... 

Celebi 

с ра mr NW u - 

Parse aA DN. 

ОССО a yeah ЕО 49,77,88 

O НТСИНИ ОИ КА 28,61,68,73,74,88 
inflata, 
Иди Па баулы ПНЕ куы A Е 62 

VACA e es Ее 62 
Brizalina 
Bulimina 
Cassidulina 
Lernella 

ОАО ХАЛИ НАШ T TT 67 
MES ООО о а 88 

ИИ ООУ ОТИ оо ee eere rv PRIM 85 
аз of Paleontology, Milan, ау Ите 7 
insueta ООО ИЕ ОР ООО? 
ИЕ О ОО ОЛКУ ee ene entre et Т, 65 
iota, 

(NICHE TD UL 47,48 
ОБОИ ccu conci acute rM Pe NT RS ш 55 

irregularis, 

BU CCIICLING а m LO ESS d xc 29,B 
A Я ЛЛК ЛЕ ЛГ К Т Т en IN 61 
UJ C ОЛ Ул Л I T UT 80 

Ishzakı Jene 27,64,65 
Па а O44 УРА RER ee onde 94 
isidroensis, 
Вола ERE ABT oos domes X ttes d 62 
(Беја УУЛУ о аа M cer Т ноя 99 
LANZAN И sr MRNA 36ci x. 17,20-23,99,В 

Islandiella 
cunda «beer dud Parker, LID. си etos 85 
SUBSIDES ECB Ш и coq то TOS 88 
ТЕО LESS в. 63 
Isthmus of Panama пи МА 2501939326997] 40992 5 

ПЕКО Бе пате реса oso EE 6,7,8,9,12,14 

паћса, 
Сараа ices anb tena ES tr oon ddr 49 
SAUCE IID А. A RI TREN e Ts eis 49,B 

UAE CELAD aan ud eati een 49,50 

Шар 27,31,35-40,43,44,48,49,51,54,57,59,60,66,68,71, 
77,78,83,85,88,93,95-98 

ааа ео ie REN 39 
RE en T И 81 
SICA о ovo И, ВЫ 52 

War and akin (1954)... а а WE В, 50 
AAA CUMIN Sa Sakis сн ИЛА МА ИВ 12975. 

ОК, ОО CR esee ме анале е 33 
Jacksonensis ОУН SIDAOHUIE caos РИКА ЛИ 16 
Jaltipan Dome ar ин EA L И 8 

Попови ЗОНИ аа. p I SSA SIS 
омео во аков Ө A n eiA 4 34 
ТЯ, аи oic iens 27,28,30,33,35,36,39,40,43,46,50,53,56,58, 

59,64-66,68,79,88,90-93,95 
japonica, 

I EDSOMOGOS HIN irse attese n RR MOSES 64 
ОШО ОЛ boy Mif). yy Sides eode MER 45 
ЛОО ТЕПА ORDRES od AR le Pe ek 195: 27,64,В 

TOG SH ПА OR SERRE о Ie EHE EA S qmm 29 
Jimani Formation ... 83,99 

Juan Diaz Formation ......... 54,75,76,96,98 
Irae atest ДОРА ОМАНА РА И tha ope e teneo alo E 11 

EE UE IS O Е ЧЕЧ МОРИН nn 89 
ASAT О ee E bt PN ай dare. nhe 3l 
аео Ее) TA EA A ма 36,57 
КОСЕЛ Coman TISI ss pets арене ние В 52 

ATI (ROMA SIUM AUS OS) нее И ica RS REOR 31 
bradyi (Cushman, 1911) ................ В 16,17,20-23,32,В 
CNO OMA RAS Pd See dr E ERO AP ee iy 
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Karreriella 
merion Nonaka УЗ ДНА ВА сасе Mm no 
subcylindrica caribaea Acosta, 1940 

О estes ren 
Кее 959) er auram 
kerguelensis, Fissurina 
ПНА ПРО ОЕ о TU TS 

Kirkland апа Gerhard (ПОЛУ ee 

Klasz and Rerat (1962) Ж 

Kome о СЕ В 

knihniiziana, У Odogenernan TIT 

О КСЛ о NM ND 7 

КОШ апаш айай 1980) ee 2527180 

Kübler and Zwingli (1870) ER 35 

LEMA ОИК А en ee EN Ыг. 76 

ома о IS оа 45 

Искате: VAT ита вазе с n злу 40,41 

laevicostata, Lagena в 40,B 

laevigata, 

И nes ен 
ДНИ а а E ees 

Nodosaria (Glanduline) 
(TAUSEND 

T E S 

КОО ОШ КОЛ E ee 
И Ka NO ооо УЛ EN EET 

КОШУЛ СОТО а ИО E ne Ty 

laevigata subornata, Glandulina 

[LGV ISHAEA CONG mc T E нн EUER 
Таби оао Serpula аал 

Lagena Walker and Jacob in Kanmacher, 1798 .................... 39 

alifera Reuss, 1870 57 

asanoi Matsunaga, 1963 .... 57 

aspera Reuss, 1862 41 

asperoides Galloway and Morrey, 1929 ........................ 17,41 

basisenta Cushman and Stainforth, 1945 .......................... 40 

Е а SO OSG eee es RT EDU 40 

catenulataWilliamsongd848) man o SOS 58 

СПИД а тео ВО im C RUN DEM 57 

elayarassengerak МІТ TION ане ET 41 

distycliaaBuohter a SAO A Et S 58 

Plintiana Cushman, T923 ren e TOS 56 

FOVINOSGESCHW ALC 1000. na. EUN 56 

обоа setosa Вама Тоза тИ 58 

gracilis Williamson, TBAB essere men. Sita 39,40,В 

HexasonaxXWalliamsoll848) von e er OSEE Sn 

hoeglundi Todd and Brónniman, 1957 .............. Su 40,B 

monau о позне О оно UD T 40 

ПУЛИ Cashman О УН о а ас 8 5 40,B 

laevicostata Cushman and Gray, 1946 .............. Bos 40,B 

laevis а Којо а редно ISO) па E ARE 40,41,B 

ПРОГОН НОВОМ ЕЦ он О Ae nn EE 55 

longispina Brady el SS SC EET 58 

тази те (ми OM ESO ВОО S9 

MAVEINO- PEN ONAL» SCRUCDZAy LOS OM Е 56 

cf. margino-perforata (Seguenza, 1880) 36 

HEDLUNMBUChNEN LIAO een OT 56 

perlucida (и Кој АНУ ESOS oe А рта 41 

pseudo та то О Buchner, ТОДО Та 59 

В OS оте enters Ве 41,B 

SCHWOZENICNG GUSHINAM OB esc 56 

Narda CAN AIG MO ВИ eee E а s Su 41,B 

ПРАВА ОО И td EE SIUE 41,B 

КИА eyed ен со) r SONUS Е 58 

wpa enter ОВС У ПОЗУ due attore d ERU EC TOES 41 

Lagena 

striata basisenta Cushman and Stainforth, 1945 

сата а кемапа Jacob, 1798) ЕЕ ЫЕ 41 
sulcata laevicostata Cushman and Gray, 1946 ................... 40 
sunaa mrata Bands О 41 

pulea AAN Шаов Во nee 40 

Lagenonodosaria 

COTES DN (a ОМА фа тъне LSI eec ал А 
hirsuta (OLDIES IS ZO) сео 

Sublmeaia (Brady OSA) cue c ае 
Ea Caja POLMAN os не 

Байеке (1935); Ке Nam decer eue 

Lalicker and Bermudez (1941) 
Lalicker and McCulloch (1940) 

ата то ка е ОА) ss En 
Tap aro а О А са ар EE I rss а Leben t Tut TE 

lamellata, 
IRECHUVISCHI died 

ISIDROSCHERU Gs oe о КЕ 

Lankesterina Loeblich and Tappan, 1961 ............................ 42 

попа о Cushman од dir 42,В 

ДЕД ТА е О ОНОЙ мн ee РИД TURNO 9 

ЈСО КОЛИ Је essen ee 78 

EAS DE GIO i) ае eode i не о. E TS 78 

larvata, 
О dee doe e он е ee deca cedo de tacos ае 80 

ОВЕН see дадат 80,B 

(ШОМ eh) Rlanorbülnellaun а ee 80 

Бабата HOLMAN OM en... ee een 62 
isaterostomelia Klasz.and Rerat, 1962 оа 63 

SDinescens@ushman LOE ое бе 63 

subspinescens (Cushman, 1922) .................. I 62,63,B 

Zunzibaniea (Cushman озон т 63 
Laticarinina Galloway and Wissler, 1927 ............................ 78) 

halonhoranstachen с ш у аис Jar 
pauperata (Parker and Jones, 1865) ............ 20 — 5 17,77 В 

latifrons, 
G?istellaridiva ао: а 

ISOLA СОВА От естри ао olco ER 

laviculata, Uvigerina 
Еа ЭЗ) ее n CORR ER UO OE А 

TRE CAIN CZ (OA) a а а о оо а 

Leave LOTAN аана Re ed aie 

есас uo e а SORE 

Lenticulina Lamarck, 1804 ............ 

atlantica (Barker, 1860) ............. 

bowdenensis (Cushman; ТЭТ) ee: ак 47 В 

БИСИ ПО а ООВ). un... Ала TE T oen a be 

calcar (Linnaeus, 1758) ........ 

chambersi (Garrett, 1939) .... 

clericii (Fornasini, 1895) .... 

EPIA T808) rn 

сЕ сте (Тасе: SOO dicas К 

formosa (Cushman, 1923) .......... 

lowmani (Andersen, 1961) ......... 

lucida (Cushman, 1923) ............. 

гиса (Зевпелха, ШЕ) о E е ЙЕ 

peregrina (Schwager, 1866) .................... 

rotulata (Lamarck, 1804) 

spinosa (Cushman, 1918) 
VARGDINSSCREUSS SESS D) ees ne de ree tuna ee Сү RO e NBI 

lepidula, 

МО ОНО Л Н ааа ЕН. er СА 64 

NOG OSGING: ze tM О p о A 64 

ООР LE КАЛТ ПВ 19:44 64,65,В 
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DEPRESSION AA eere eec 26,88 

auri Saidova, 1975 Us A AES 88 

inflata (LeRoy, 1944) ........... ЕЕ се {| ае 27,88,В 

DIESE ПеРрорев, 1953)... re 89 
seranensis (Germeraad, 1946) 27,88,89,B 

[Lco ар Фа он A Y 

а и ри 61 
ГеВоу (1941а) ... 44,59,67,77 
Eo O OR Е 49,55,72 
ao o Pea cee RN N A 35 
ВО E аео еол OLA 27,28,67,74,88 
Па а Ја од ALERT POR IP 
LeRoy (1964) .......... 30,32,33,36,39,41,43,44,49,54,58,59,61,63, 

65,66,67,69,72,74,77,88,92,93,96 
ее 1 

LeRoy and Hodgkinson (1975). asec 28,32,54,61 
LeRoy and Levinson (1974) ........... 30.31.33.35.375 0, 599/002, 

73,78,88,93,96,97,98 
HOSS DE О a cete BR AA 78 
BOE COL UT и on nem Rt 29 
СЕБ 82202 ыы ез» СИН TIE NT NTC aaa 45 
limbata, 

E Пана пена и canbe Ра а Ta CAT. 53 

O DD A ccc OU M а, 63,64 
SUDDEN Seinen ts chu cu ble ci cher B MCN 16 

limbata costulata, 

р T C SRM C эг со М 63 

a DD NER А ДАН ПОНЕ a md 63 

ОВГОО A ar ВА... 63,64,В 

ORE ROS LOBE ПА ОНА eee A Ра 55 
а EONOSIOMI ode ARA RE ФА REESE 63 

Турии ер шок VEZO радара я 46 

cubensis Cushman and Bermudez, 1937 ........................... 46 

На ас AEG, LOIS не ст een 46 

D 2471020 BO А Ар, 0/0 qe BMG BRE HE А hats 46 

ponceana Galloway and Heminway, 1941 ......... У 46,В 

Дитер порта Renos LOOO inde A жуан. нук нес ии рн 46 

cf. L. cubensis (Cushman and Bermudez, 1937) .. 9 ...... 46,B 

a CREDE Е 47,48,81 

Listerblla communis (dL Orbigny, 1846). „ола 33 

Pima (eh), Вигийна Pseudobrizalinay error ЛАА 63 

ОООО КЕ 10017] ие 79 

Loeblich and Tappan (1953) nun 25,40,41,54,55,57 

Бзевшейрепа Fappan (954) een I 57 

Loebliciraud Tappan-(1901)............... 5 e 42,46,54,55,84,89 

ОСЕ aud Tappan IB) rae ae 85 

Loeblich aud Lappau (1963) 2... a 26,80 

Loeblich and Tappan (1964a) ............. DOLO III OO 15727, 

79-82,84,88,91,92,94,95 
Loeblich and Tappan (19645) ............ DE n NEUE 26 

Loeblich and Tappan (1974) пр RER uis 26 
loeblichi, У ОДА А РОА nennen О Re 68 

Tonne а а тамна а О оаа A en 36 

ПОРОХ NOOSE sae asane dan eli e ну бле: 43,В 

longispina, 
ее 93 

Be ae ee ПН чу 58 

Bosne Salt Pokmallon. саа an 8 

TSANG ее A 5,6,8,24,26,71,72,83,99 

Mississippi River Delta 

прет, a il waere eere A ES TE E ЕЎ 

Loxostoma 

Сао. VOSS) и 85 
instabile Cushman and McCulloch, 1942 .... 8 85 

limbatum costulata (Cushman, 1922) .......... У 63 

EOXOSTOMUNDE елего, LSO discado ROG 85 

ӨКК ОКЕН ЕПВ ALO daa rancios а ове. DIE 85 
braan- (Asano 1938). е ато odes DIR: 85,B 

lucida, 

е а DEREN 46 

ТОКО ИЛИНЕ N E ее SS CM ha LEEREN S5 

АО ЕЕ ооа То 55,В 
ПОПИО И ee ВЕТО CE 47 

lucidus, Коби! их de В [s 46 
EAN AA s erster В МЕЗ 16 
Iythostrota, 

ТО КИЛ ERA asii 30 
CRIM Ср ааа ee CU ART Ds 30,B 

Macbeil A с жаке SE p 

Mactay densa о и 60,69,72 

macrostoma, ANOMON DING. nen 3.55 17,90,B 

ЕО о АВО 41 

ИИА ВО RR O 61 

mantaensis, 

Vellei DE sc eas O E COCR ЧЕ t BRT АЗУ. ares ily 

TA А BEBE eere я 1 73,B 

АЕ (НЕ ОО eee U e T пеене ска 16 

Мао Formation ............... 27,29-31,33,34,36,44,49,71,76,79,93 

ИТЕ ОАО о АК а 74,79,84 

ТОА асаа орото аа e. а товар ти ОО 13:20 2 22 29 26 

marginata, 

VIA MIA ES BO A A Оль ar 

И o A a EUMQUE CQ llc te 
Entosolenia ... 

ОИНА... 

ОВЕН ids CI иу E ea cines ve С ОА UOI 
ООБА ее ео Rd TUR DUNS 
Serpula (Lagena) 

marginata lucida, Entosolenia 

marginatum, Vermiculum 

marginato-perforata, Lagena 
IMANSINALO-DENONAIA. (Cadena eee n en 56 
ЛЕА ка ватру јаку 1826 НИ Па AE o Oo 50 

alama а Юсу ТЕО Wenn 50,51,B 
АООТ а, EIA na и И 51 
ПОМО А ON Т 16,52 

ОИ (е бев. 11896). све осн DIET 16,17 

папа Costas MSOs, оао 

obesa Cushman, 1923 ......... 
pekal SONO oo oerte M 

Рабле Оо ЗОО. mien a tue d iE: 

SOMONE Rouss, 1808) И Ием 
subbulata Hantken, 1875 у 

лазери пана ек Мага ЛИ SE OC Bene DURS 
Marginulinopsis Silvestri, 1904 

aculeata (Neugeboren, 1851) к 
goajiraensis Becker and Dusenbury, 1958 ........... 12:5: ЦД 

20-23,51,В 
hispaniolana Bermudez, 1949 ........... Io sto 20-23,25,51,B 

me3simaei(Souayaml9 Go) do. Adam ERRAT 17,23 

nana (Costa HIN и cee 1255. 52,B 

Мате Ае ТЕ DS 1923)... Er. obstet e 52 
Marginulinopsis hispaniolana-Anomalinoides nucleatus 

Assemblage Zone 

MARIO RO CLIN e ел еле eo vos dde e REUS D D SERA 
Niue aho d D a о о, RL ет 28,53 

Маме 

marksi, Lernella 

Martini (1971) 
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Ма ризи О ДД) «oe E cssc ee ОСИ ВЕ 

Martinottiella Cushman, 1933 .... 
communis (d'Orbigny, 1846) ... е m 

Geardentalisi (Cushman, LID ee TRE 
SA ее O 

TNOIONZARGWENNIDSONGAOSAN dE e TNR 
matanzas CRISIS АНА Nen TIERE 97,98 

Matanzas Formation 71,75,76,78,95 

MALENA ota een ИТ 69,70 

METODO AO) eM E iu tc. 

Matsunaga (1963) .. 
Matthes (1939) ........ um bus 
О о 

MOCOCA I т о ое 48,80,89 
NEC CTO GIG а ое ое а 26,89 
TOKAI NAT СЕ e isse dote УСЛУ ылу ы OUR 79 

MIERANNALATUDANASGIDIEIdeSE M UNES 79 
Tüokannaboranjestadensiss СОО 79 

IMediasEASUAS КОАО er CU RSEN E 13 

ПО ROOLUNG акел ы лк ее 16... 58, В 

MELO MISA MODOS OE EE Е S 100 
ИУ О ee I 17,20-25,100,B 

Dompilioides (Eichteland Moll, IOS 17 
Melonis affinis-Uvigerina hispida Assemblaage Zone ........... 5,24 

ИИ КОВ 
Meson Formation x 
mesinde, NIV INULIN ODSIS E RR 1723 

Metamorphic’ Zone of thie 50 si. RR 7,9 

mexicana, 

Alvarezina 
Bulimina 
Chilostomella 
Clavulina 
HAST EE e E ACRAS EG 

УДА MM SM S ES ае RE 

РТ b oiu c К. 
Pseudoclavulina 
Rutherfordoides 
Textularia 
Uvigerina 

Valvtliherid eee eec m eve d P 74,75,B 

ТОТА, eer SIN PL EUR. SIE AN ERDE NR 89 

MEXICO «S ARKANSAS UC Et 80,81,99,100 
6 

CTA AS OR и ела 6,7,8 

Oaxaca Е OLG DE Ive S носила ee T RETE 6,7,8 

Орана ROOM АИ ЛИМ Се D ETE CT E IE 6 

SPADASCO WARE AT ВАЗА ИЛА am Amin Miner АВА. 6,7 
Veracruz BARE Aue ко КЫ diss vis а ЗИ 6,7 

ACAV CA Ves isi Led 5,7,10,11,18,19,38,57,100-10 

ООО ITE ика а cere eens 19,101 

Ио COS «han it das ОЕА TIA 5) 

Coatzacoalcos Каме е а RAS SLOTS 
Japan een 5,8,10,11,19,102 

Minatitlan sera Er 5 

fe AUG РОС AE EE EE ET ВР S САЛ 6 

Texistepec 

ТежвтербсяКайпфаф и reed eset te e ОНИЕ 6,101 

"EOD RIVES verre rH А EE ERI ECCE 5,8,9 

milletti, 
Fissurina 

Textularia 
Milne-Edwards (1881) 

TUNA pha midi mm Ut mL TE 35 
miocenica, 

Cibicidoides 17,20-23,97,98, B 
Globorotalia 13,60 

RUSS об пара RT CUTS 

БОЛО КОШКО ан аи ин ни о ey 

Siphotextularia .... 

VAN И КЕ ОЛ сууу а ee ыы. 

mississippiensis, 

OMITA е E: 26,B 
IRD А IR ое Oe ee ee E 16,28 

monii Se МОНО К VIA кыы aure esce cheer e Fee ама РНИ ER 64 

Montagu (1803) 40,41,55,59 

Моо Оо 25,27,47,74,79,83,84,91,100 

Montfortella Loeblich and Tappan, 1963 ..................... 25,26,80 

bramlettei Loeblich and Tappan, 1963 ............ DIE IR 80,B 

ППИ На ООА 13 

ии сектата RECUEIL OO ONE 70 
VAI ао е e s C re НИИ 17 

тигай, 

MARIO dental e E оо 53 

Па аа Кл по 138554 53,В 

Muay (ОШ. гаккы Oe 32,39,48,55,57,58,63,66,7 
murrhina, 

Biloculina 

ОО RER Sa хал хала 

NACSN (1983) [North American Code of Stratigraphic 
NS эзы а Ru E re e o ЛО 5:93 

nana, 

MEER E S S EROR RR ЕИ 

аорты, АЗА 
Nanchital conglomerate .............. 
Nautilus calcar Linnaeus, 1758 

Nautilus (Orthoceras) vertebralis (Batsch, 1791) .................... 44 

ОАО Тан S EL В 86, В 
Месеротиву REISS. 1900. A A OA ASU A 76 

anllan (а ORDIYE: VIII) rrite AS 76 
parantillarum (Galloway and Heminway, 1941) 
а Ынар sem ton ane aes ISA TEB 

тера (Берег and Parker; оо) ERE T 94 

Neolenticulina chathamensis McCulloch, 1977 ..................... 48 

NEOSOLAAMIECH) OPI OURO EE ERO 94 
neosoldani deuta Сута is iis e LEN. 96 

перета, СОВЕТЫ e. s seite dino cas eet 12,13,20-22,24,25,26 

neptuni, 

Fissurina 

Lagena са 

IN Gielen ee Ает 
Neugeboren (1850) 

Neugeboren (1851) 

Neugeboren (1852) 

New Zealand 

OCONEE, NOMOR Eu AE O LEO 100 

ПРСНО ОЛА А HERI Ir RH RE 29 

nipponica, 

Bulimina 67 

Gyroidina 94 

Hanzawaia 99 
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А Ар о РА А РА СРЈ ВИНУ Ye Covent has FLUV RU 16 
Nodogenerina 
КИНЕ И Ив пика та НП Е quiere SEES 16 

(ери (Schwager, TEOG) cirrosi ЕД Ped netos 64 

Nodosarella paucistriata Galloway and Morrey, 1929 ............ 65 
ЖӨНӨТӨ Lamarck, 1812. uaa SAO 2 

ao d OEE 1846) Sas ii та eho gh 44 
ООО 64 

коти а Schwaben О 43 
DORE IS РА АИ РА venei viverr EV ELE E PUE Dr илла ds Orne 38 

comunia (Cushman: 1923): sees tdt les nera 44 
CO ODS SIN [70s esi vert Cer eR 43 

CHIESDYE Orbigny; 1839 ы e Сва 42. В 

communis T Orbigny, L826 wenn S99 

Ро ВН пат та TOD Stereo eruere Eres la A en 44 

glandulinoides Neugeboren, 1852 ..................... бота: 42,В 
РИНО (a Orbigny, 1846) anna. ana TIRES 43 

hispida d'Orbigny, 1846 37 
hispida sublineata Brady 1884. nen AE s. 37 
intermittens Roemer, 1838 

intermittens Nuttall, 1928 

lepidula Schwager, 1866 ................ 

longiscata d’Orbigny, 1846 

DIOS SU dI BT 

papillosa Silvestri, 1872 

proxima Silvestri, 1872 

pyrula d'Orbigny, 1826 

ОАА РОИ Set E E CEE 

Бои BOOM o а en 

stainforthi Cushman and Renz, 1941 ....................... 17,23,45 
O КЕЛ ОЕШ v ЕВ И А ОРН ПРИ A NUES 37 
SIONES CORE 1860. И erem 43 

cf. N. subtertenuata Schwager, 1866 .................. 6:5 43,B 

subterienuatösglabraSilvesien, 18965... aE 37 

ota SOBwWIper. BOO aac ricorrente reor ehe ERIS бістае 44,B 
ТЕЛЛЕ (BAUSCH IO rn. бо 44,B 
vertebralis albattossı Cushman, 1923 an... nenn 44 

Nodosaria (Dentalina) communis d'Orbigny, 1826 ................ 39 

Nodosaria (Glanduline) laevigata d'Orbigny, 1826 ................ 54 
Nodosaria (Nodosaria) catesbyi d’Orbigny, 1839 ................... 42 

Nora IE Erik 88,89 
Nonion 

ad TOE LSa ра a 
ainis euss, TBSL) a. 

grateloupi (d'Orbigny, 1839) 

nicobarense Cushman, 1936 

norme o ODD. o i io mer n ode eot Rove oes 

planatum Cushman and Thomas; 19305. n e 100 

pompilioides (Fichtel and Moll, 1798) 2... 16 

Nontoneiia Сашыйай„ ИАЕА МАНИ ert erra e 91,92 

ER ds ГО nene ir eR metere 91 

basiloba Cushman and McCulloch, 1940 ......... SO E 92,В 

DUE ва EIA AAA И 92 

ПО WW MARISOL BSS), уы eee ever ette arr 92 
Nonionina 

ОБЕРОН Wiiliamson, 1898... EPOR Feed 100 

ОРИПОВ E Orbigny, 1846. неее 92 
JO DH зевшешия, 680 A EA 100 

erateloupii d'Orbigny in Sagra, 1839 .............. ce 92 
opo: Rene. Тооно 93 

hc поо 852710) ес МЕ E ЗАМЕ С ЕРОН еа TA А 90 

а Фоа ae 61 
s nc по Dist о ЕН а ы а ее INE КЛ та 86 

DOT а Е A E Е 56,91 

ПОТЕ INSU Ne sorore seus EE EN 17.79 

nucleata, 

DIOSES уа еН BLOTS 96 

[OCT e e oem te me aote 96 

nucleatus, 

САО ИОС ea аб 20-23,25,96,97,В 

О dus coa E СУЕ 96,97 

ТИШ ТЕ AC. s ech ise et coena emeret DAD ORO CORES 7 

ИШАН (КБЖ лаз ee QUE RR 33,48,60,65,96 
МИ ОШОО Е зан EU em baa etd 32,52,54,72,75,96 

nuttalli, 
АИ о аа ике ER Lbs 17,20-23,25,50,В 

айриш аграрна перат папина E кана Le. 25:285 75,B 

GUESA ЊЕ ИТ ТОРА е ee ee 12:526 51,B 

ALAS HA ПОТЕ А а a И 33 

oinomikadoi, 

О О а ИМ 64 

SID HONOGOSANIGM O о ы кари 27,64,В 

(нау мани т 7,30,32,33,36,39,41,58,59,61,64,74,93,94 

OR On а РА CEST VE eee ES RNC ИО И 35 

Umea LIN CNBC ODN Se DES плана ЗО: 5,86,87,В 

ОТОЛУ БООР et аль O 5,82,83,B 

OAS OWE ОЈ А О E OR SO SEC NS 84 

СОИС АСОТ БЕУ т 27, 

AGHIICOST URCUSS LSO O AR АИТ 57 

iy OP ега Reuss LOO ccm OA 16:455; 57,B 

apitopieura(boeblichand Tappan, 1958) nn 57 

Ботев серен and Tappan 1954 и 57 

село е па ома DAS) a ea 58 
Celman (Sy est O er 16: 57,В 
globosa setosa (Batlands 19394) nr... nen. дар пили 58 

hexagona (Williamson, 1848) .................... ТӨ 57,58,В 

Diar TAG: dauerte etit ea e ee 57 

MEROS salario clica 16: s 58,B 
SV WICTISIS\ ALAS Dee teen, een 16555 5.000 07, 

сатин NAlliamsom. 1848)... ee 58 

Sserosa (ЕА ОВА) ИЕ nee 164: 58,B 

staphyllearia (Schwager, 1866) ................... 16 га 58,59 B 

OOU A MSA EE E E nae ivo A e NUT 90 

Ophthalmidium Kübler and Zwingli, 1870 ........................... 35 
SOSA ESS ИИ a E E d vun 35,B 

WERIN SO бошка ын EES OA) па totae pates wR 35 

Е ADD AMIE 9491 5 riens e nime koennen ee A 55 

ОИ ЖЛ OF LAMA А та E GS RRR 92 

СООДА ОТО ende rear Ad. аи 93,94,В 

OTI (USO 0.2... 25,28,29,33-35,39,43,46,50-54,59,65, 

66,71,75-79,84-86,92,93,96 
ДООШУ ОН En 30,42,53,70,74-76,78,82,85 

d'Orbigny (18395) ... 41,52,56,58,60,74,75,84,90,91,93 
ШОШО ЕИ 75,91 
HORTA ТГ. Hanne 67 

d'Orbigny (1846). a eee ee 33,37,39,43,44,52,59,67,73,83,92 
ONION GUAT EG ODOGASSIDUIIIO S ee E ts hho а 88 

ОЛДО МИЛЯ ТА СИВА OOD винил co reser WOR Oe 94,95 

tumbona RENS и зо N ee crebro Re надви Заб 95,B 

umbonatus ecuadorensis (Galloway and Morrey, 1929) ....... 95 

СТЕПАН У УВО LOIS) ан: 33:55 94,95,B 
pew Andersom ВОО а ES 95 

COUN AAD АЛЛЕ К а а 39 

Orthomorphina stainforthi Perconig, 1955 ........................... 43 
Озипотинивтовасть Д ОАО а а 96 

Hengalensis(Schiwagen LECO inoi irere диб Ои 17,96 
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Osangularia 
culter (Parker and Jones, 1865) .................. За 17,96,В 

си и? (Рапкевгане Jones) ne RO TS 96 

ovata, 

Ва о т. 16,17,67 

Praeglobobulimina 

Protoglobobulimina 
ovoidea, 

Мотора саит A E eee O А 90 

pacifica, 

Ehrenbergina 

Globobulimina 

RESE IE N е 

pacifica scalprata, Globobulimina ........... 

асе оаа РТИ Е 

Оа BOVA were er 

palmarealensis, Valvulineria .......... 

HANES COMO ет 

Ае о 

Palmer and Bermudez (1936a) 

Palmer and Bermudez (1936b) 

ЯШИСЕ С AQUI D VS 

ВА Ова Ота ОИ em ен анале И re 

Fimma Tea КӨЗ з Nankai ame acme Ney ВН CE 

borroi tenuistriata Bermudez, 1949 

tenuistuataxsBermudezi GAO n, ne 

DAODWIOSQSENOQOS UR ис E 

Papua New Guinea ................... 27,59,61,66,68,71,72,73,74,76, 

77,88,91,93,95,96,100 

RaradentalinaI CIU се пена ese а а 53 

занос В: 13,0 53,B 

аталат раш ОТТИ 59 

marginal Montat PIOI) е ИТ 59 

pseudomarginata (Buchner, 1940) .................. 15. 5. 59,B 

pseudomarginata forma inaequimarginata Buchner, 1940 ... 59 

Parafrondicularia advena (Cushman, 1923) .......................... 45 

Paraje Solo- Formation CAO et 12 

parantillarum, 

PEI OVI SES Sce ENT EO DEUS ORAN 76 

Neonomide S о ORITUR eate Оби 76,B 

Barker, ANG TONES (860) i is RERO PCR 80 

Baukemanddjonesqai802) 1€ 58. RER RE 92 

Barker andi ones. (1805): tee ana ТЬ 77,80,96 

ROKER Jones and: Brady NST DE TR ra. SERIE И 43,59 

АКО (ЦОЈ Д) in 31,35,73,74,91,93,94,96,98,99 

Parker (1958) 30,35,36,70,73,89,94 

Parker Phleger and аи ОУ о) m аи I 81 

ПАПКАМ ONION UA cu EL ирин ааа о RAD EE TATE 100 

parkinsoniana, 

РАИ ОТА dE Ee rts coudre 28 А 81,82,В 

ROS GUT Cite. Е оо. Е 81 

parkinsoniana forma tepida, Ammonia нн 81 

DOTEUISOMIAN al O TINE) GAs d ces а 81,82 

ПЕКО А МИ нл Кан cet eee LE ias Sete 59 

ШШК ШО ува аа еее 56,70,89,93 

Валеев and Jones kgo D) те. 96 

PONURO VNA о TE а nn 94 

SAE U ARA OI utet SELON Ue seta CO OS en DA 73,B 

paucistriata, 

О о аа TAG. MET. МОНЕ НА NT 65 

ISTP ONCAOSATICN RT Е. 65 

ОТОО e oec ERREUR SEE 19:55 17,65,B 

pauperata, 
ПО ВИР ОЕА es антене 

ROL SDIRE ОК К E 

pecketi, Marginulina 

ПабКе ооа Иа linde ee ce UU LL MEER 

Pellatispira pauperata (Parker and Jones, 1865) ... 

PEMEX [Petroleos Мехзїсайов ee e RR DT 

BEMER@ReEseareh Laboratory н инстант НК 
PEMEX O Мал ee 

ааа ари RO OI an 

Рево Ооо) ieu ena De br esce п ОР 
peregrina, 

Cristellaria 48 
Euuvigerina е 

еписита Е oto eot асо ПОЛЕ 48,49, B 
VEST IN AN та а 72,73,74,B 

DeresrindapatyulamUvigerinae- а 73 

penipheroacuta, GIobor talia е 13,20-22,25 
peripheroronda, Globorotalia (Turborotalia) 
DARAS РЕМИ vetet Lee e пране 

Pen ла е тв CANOE ARR 

Pflum and Frerichs (1976) 

БИШР ТӨЗ СИН ы пон AUR CR БАШ RR e НИ 
Bhleger(1960)88 ernennen 

Phleger and Parker (1951) ..... 15,21,25,28–30,32,33,35,36,44,59, 

61-63,65-67,70,73-75,78,84-94,96-98 

BPblegextandePabkenlo52) een Ел UT ы EE 96,97 

ере Рашко ана Ретона 31,87,89,91 

DUES а NCO на а Е В а Бери 35,В 

РОО а ФО 94 

ППИ М 100 

Planorbulina farcta ungeriana culter Parker and Jones, 1865 .. 96 

Planorbulina larvata Parker and Jones, 1865 ....................... 80 

Planorbulina vulgaris larvata Parker and Jones, 1860 ............ 80 

Blanorbulinella@ushman, ТОЗ LL LL 

larvala (Parker and Jones: 1805) 2... ls 

eh /аууата (Ranker and Jones те SS 

Blanulina.d’Orbieny, 1826 occas es 

ariminensis d’Orbigny, 1826 .................. 

exorna Phleger and Parker, 1951 .......... 

harangensis Cushmanand Ellison: 1989 re aa 

mantaensis (Galloway and Morrey, 1929) 

thiaracuta (Hornibrook) 

PlavasGrandesbormalions о ее 

Plecanium 

ROVI CAREN SOS а 

lythostrota Schwager, 1866 T 

Plecrofrondicuiaria diebus 1002 et nen Sp 45 

adven (Cushmans 929) DF ares 45,B 

са они са Cushman and Stewart, 1926 es 46 

Jlomdana Cushman, L930 nn pen Ч 45,46, В 

goharai Kuwano, 1950 45 

japonica Asano, 1953 45 

vaughanii Cushman 1921... ec ee ee 45 

Micaela ВОЛ 17.23 

BOE ВАМ понесат CAE UE е re ay E AS 7 

Poag (1966) 

Роар (1969) 
Poag (1978) 

Poag (1981) 

Poag (1982) 

Poag (written commun., 1982) 

ROSANA TD о 
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Don and Valentine (19706). sorser a 74 

poeyanum, 
ОТЕ ПА E RR RENE а Ne dE NE күс! 
ЈИ ОНОН ОН Дата не ори ERES S 
Elphidium Ж 
Pooma io e n IU. риа 
a 0 ар enne de er 
ана СД 
Polymorphina frondea (Cushman) 
Polystomella 
nena e ma LID Е os e s ne 
poeyana d'Orbigny, 1839 
uwmbilicata incerta Williamson, 1858 ................ na 83 

pompilioides, 
оо 17 
он ERU 16 

ООО. LRN. E 9i-x ds 46,B 
Ponce Formation ..... 33,46,48,56,60,65,73,75,76,80,88,90,93,9 
ponderosa: (ай) DEIA AA a uv cH beret vt 16 
pontoni, 

LEM USS CLA TEU AT Ee Cedo ou E ИК АН руу е: 1 84,85,B 
а пети cnin 84 

Potrerillos. Dome ......... 8,10,11,15,18,19,20—23,26,38,57,87,101 

Ромоп Formation: ar... 45,50,52,60,69,70,73,76,77, 

84,85,94,95,97,100 
РОБОТ SE een DOSS sie: 77,B 
Praeglobobulimina Hofker, 1951 .......... 5 alere 67,68 

ovata (d'Orbigny, 1846) 3 
spinescens (Brady, 1884) p 
РЕШЕ ЕНИ НА РА eric IER erc ree re EY Coe e Lc S 

proboscidea, 

BER АИИ е SS а Uer ue Up аа ве 70 
Erica noc RE O И и CUM dde EDEN 10573 

DIODOS CIA УНИСОН UNIDO en е... 70 
Promwelobobuhmmaaoiker BISE ова а ыл... 68 
RS Omnia» BIO ee 
oma (ЕЕ СН тото 6 3, SA A 
pupoides (d'Orbigny, 1846) 

proxima, Noudosaria sec scenes 

pseudoampillacea, Uvigerina Fig 

SEHEN Vaona ee ATLAS 
Pseudoclavulina mexicana (Cushman, 1922) .................... 17:83 
Pseudoeponides umbonatus (Reuss, 1851) ............................ 95 
Pseudoglandulina comatula (Cushman, 1923) .................. 16,44 
pseudomarginata, 
о И 59 
о e IS oa 59,B 

pseudomarginata forma inaequimarginata, Parafissurina ....... 59 

Pseudonodosaria Boompaatts 1949 ARL 44 
comatuia (Cushman, 1923). eee Н 20-23,44,B 
tenmstriara Bermudez, ОНОЈ nn И А, 17,44 

Psendonomonm А БАТО а RE 91 
atlantica (Cushman, 1947) pu за Nu ен 91 
Sratclonpm@Orbigny, 1839)... ........ nce ВЕ 92 
РЕНО: BORVE aes ceret А ОИ 60 

ЗОНЕ ОЛОО Teil a ON a e Ee de 34 
PUSO ISO A SEGA SIE etico eh 28,29,32,34,44,48,49,51,84 
pulchra, 

PENSA Ub ec deo Pocta I veras 22 UN 69,B 

КОЮ ааа A O E AA FT 
Рио: Parker. and Jones, 1862 een 92,93 

bulloides (d’Orbigny, 1846) ........................ За рана 92,93,B 
compressa Seguenza, 1880 er 

quinqueloba (Reuss, 1851) 

salisburyi Stewart and Stewart, 1930 ............... ЗЕ 93,В 
S /Gerotdes (атру 1826) 5 ae. ен 92,93 
subcarinata (Orbigny, LS IIS rem do ER 93 
SHUSUOCHICHEP ALI ISO o CE S e реа 93 

Pulvinulina repanda menardii pauperata 
Eaukemandgoness1865 tao и 

О ПО 
Eust ОСА Е ОНО ое ера ECTETUR ENDE EN 
DUDO ESO LOS ODO DUI и 
подала а век ИИ ОИ, BUNTE ETE 
Dun КОЈЕ ВИНА t оо ertet HE 
Pyrgo Defrance in Blaineville, 1824 

AMAS AO rn LOLO ПН А НИ за E 

AR PFT rl Schwager LIOI) va мы 
murrhina (Schwager, 1866) па 
phlegeri Andersen, 1961 ....... "m 

III МООИ лемле н ои сыы 
pyrula spinescens, Praeglobobulimina 68 

СООРОТОТ БОНУ А ee И 19; 
Quadrimorphina Einlay LOIN LIT 90,91 

Zlabra (Cushman V927) ean а вита 90,91,В 
laevıgata (Phleger and Parker, 1951) с и ни SN 90,91 
vilardeboana giabra (Cushman, 1927) 90 
Si О неона 
Quebradillas Formation 
quinqueloba, 
СУРОТТО n E Ea а EU 94 
МООИ С E E ER RM 93 
LT ВО А EA ПИВАРА em 321 93,B 

Ошициеговийпна tentis Czjzek 1848... eem. 36 
ДИНО ИО СО е irs E е nen en О ЛАНЫ E 13 

ПОПИО ОВЕ ОО A AI NEED ER 54 
ODA CHANBMAG Wael OUD: eT esr eve tT NT 14 ...... 54,B 

recta, 

РОО ПОНЯВ а eR И etam co 64 
NIDHOTOGOSQU ede e Re S EURO оо оная 65 

ОСОРО ОБА 19278 ТВА RERO TEE 63 

mbua Pady В) T ПАРИ A 63,64 
limbata costulata (Cushman, 1922) ............ 185.5 63,64,В 

Rectoglandulina comatula (Cushman, 1923) ........................ 44 
ROO ОСАМ А ОУ LIAS ee OC В. ED IURI 69 

basispinata (Cushman and Jarvis, 1929) ...... 222. 69,70,В 
lamellata (Cushman, 1918) .................. 2913 ao 20-23,70,В 
multicostata (Cushman and Jarvis, 1929) ......................... 70 
SAMA US MLE) са па он СОЛ 127523 

mansversa (Cusiman, 918): 255.2. er 16,17,70 

Rectoglandulina laevigata d'Orbigny, 1826 .......................... 54 
EA O A ее 45,60,78 
а еее (CA en E PAA ME AT 79,B 
regularis, 
DO OS ны N 94 
OV RODE п POL ee ЗА 94,B 
Gyroidinoides 
NODE OA OO ар Eee рола база mie О 

за ЕО OW EN DE A O канате lato da 
Reiss (1963) 

Renz (1948) 28,44,45,47,49,51,59,60,69,70,72,77,84, 
88,89,90,93,94,96,98,99,100 

REODIKDANIONKOR ALSO i е here EE. 27 
pona Bermudez ОДО E леката doe 27,B 

encantoensis Ayala, Eternod, and Castillo, 1954 ................ 27 
repanda menardii pauperata, Pulvinulina ............................ pu 



PLIOCENE BENTHIC FORAMINIFERS FROM MEXICO: KOHL 169 

Reuss; (i850) ТИЕ eoe 48,49,55,59,69,77,83,90 
A E E 24,25,59,86,93,95,100 
К055001860а) А на ан и test ан 46 
Reuss (18605) 46,52,54 
Бев (Воо ее RI Re ar 41,57 
Reuss (1863) ... 39,40,41,50 
ROSES о В ое а 36 
REUS О) d A a О оон 51 
Reussella Galloway, 1933 ...... 

atlantica Cushman, 1947 .... 
mhiocenicaxGushmanadlods Were een 

pacifica Cushman and McCulloch, 1948 

pukhra Cushman ПОД ВО а Sen 

simplex (Cushman, 1929) 
SDIRHIOSTROUSS, HSV m и 

RONESANS SEE A avo M 
ВОВ О) aoo ee МАД ы р ONE E e 
robertsoniana, 

Gibieidesseres are. dont MDC RUE Кызы кайнар cab ede 98 
НИВОИ в н, reca Lc o e а ое 98 

robertsonianus, 

(CHOI А A А er c ET IER a ue 16 
(DICH EOS T S ee ЗБ 17,98,В 

Ro bin ЗО ECO CR E 87 
Raoulin serpens Soguenza OSU 2 ы. ДЕМ 38 
Robulus 
alant Bank обо 46,47 

bowdenensis (Cushman, 1919) c c 47 
calcar (Linnaeus, 1758) a 
clericii (Fornasini, 1895) 
cultratus Montfort, 1808 

cf. cultratus Montfort, 1808 

dica mpVicNEranzenquesod e оо ан eee М: 38 
TOROS c c NU хын 48 
Midus A IO a eaa A 46 
пери Cushmanrand Renz T941 nn 46 
serpens clericii (Fornasini, 1880) TA 
WIA Е О а 

Robulus (Cribrorobulina) serpens (Seguenza, 1880) ................ 38 
АШ 2 ОЛЕ OSE ue do а ERE 96 
ROSSI ай iacu cd Ж Ono mE 65 

Romania 
None nk GIGS) Educ a E ote es 12.15.16 

ОУ АЊА вот EN Vahl за od Ecoute ct ne toe e opt 76 
PRA Meudon. ТАЕ. en BA dicem TR 25s 76,B 

ioridensis(Cushinan LIS) a DM TE 75 
globularis d’Orbigny, 1826 id SK 75) 
БОШКО Mana ОТЫ о е 81 
Vilardeboana а ооо 90 
ПОЗОВИ Е УОЛ ОЛО em даден ERE NN 66 
Rotalia 

beccarii variant C of Parker, Phleger, and Pierson, 1953 ..... 81 

авва тера Cushman, 1926 Pitio TU па E о ге 81 
SOUT umbonata Silvestri, 1898 SC DN 94 

Rotalia (Rotalia) antillarum d'Orbigny, 1839 ....................... 76 
Rotalia (Turbinulina) elegans d’Orbigny, 1826 ..................... 59 
Rotalina 

ecuadorensis Galloway and Morrey, 1929 ......................... 94 
Пао: ОЗ с е 5 
Иа УУ АВОН а 92 

ВО ОАЕ ОЕЕО ом A 95 
Rovamorpnina glabra (Cushman, IID esc at 90 
ПОПОВО ИЕ НОВА по 82 

LOGIN И LO E qu oe 48 

OD AI И, RIT BIDS 
rotundiformis, Rutherfordia .... 
MUA ГОРО, e c e на на 
Ruggieri and Pumo (1964) 
FUSOSA MEINE ND CRO ONE DRE M AP REI A emn 
TUSOSUS GIDIGIdeS nennen 
rustica, Uvigerina 

Rutherfordia McCulloch, 1977 

erecta (Cushman and Renz, 1941) 

mexicana (Cushman, 1922) ............... 

tenuis (Phleger and Parker, 1951) 
rutila, 

Trifarina 

Uvigerina 

SABO s ан ео 42 
sadoensis, 

(РИМИНИ os 

Sigmomorphina 

БОШОЙ (Cia) с игри пай ес сеира, 1 уйл 52,53,B 
SAUDE VANA A aa онар 75 
sagittulagojimarensis, EV ONGICUIGTIC ea 39 
Бара SSO) ин 33,52,54,70,78,81,84,85,92 
sagra, 

GONGHISS реа 74,75 
ERGO ABER И в Ека 75 

Sagra communis, Cancris ................... 74 
Sagraina affinis Fornasini, 1883 
Saldoyai(197595 A. 
salisburyi, Pullenia 
Salas ОС ct andere it ее 
Salina Basin m 

Samoilovar Oar i esa ие 65 
San Lorenzo Formation ......... 29,34,44,46,52,70,77,89,93,96,97 
Sansores and Flores-Covarrubias (19728) ............................ 50 
Sansores and Flores-Covarrubias (1972b) «tt 7,9,12,14,15,17, 

21,25,51,70,97,99 
Santa Barbara Formation ...................... 

Saracenaria Defrance, 1824 .................. 

akitaensis Iwasa and Kikuchi, 1954 

Cavapitana Frankin ОДА ео id 

cushmani Palmer, 1945 

italica Defrance, 1824 

аиса aa RDUM... rrr eee es 49,50 

lations Brad У 84) у. A us: dece 49,50,B 
раа (ШИШ) кзы ORT ае 16 
nuttalli Sansores and Flores-Covarrubias, 1972 

be O аа Ге ТЕС. ие 17. 20--23:25 SOB 
Dalmerae,@ushman and Todd; 19459 BSE 50 
toddae Bermudez, 1949 .............. Ts 17,20–23,38,50,В 
аа ОШАЙ ceno m ci кы» T ES SS 

Saya DOM OL 10,11,18,19,22-23,26,83,100 
ООЛО (ONO Le а 16-4 5,56,57,B 

SAVIA ое е 58 
scalprata miocenica, Bolivina ........................ Е. 60,61,В 
Schenckiella communis (d'Orbigny, 1846) ........................... 33 
МАО BRON ПРО DUR а а 50 
И ООО 38 
schlumbergeri, 

YI ADAE C NT с. SOINS ids 16,36 

Studien Мата О. TODO TOSS бодли 36,37,В 
Shia Sc ер те дарба вее а E LLL 31,65,78,83,91-94 
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ма ата ват В IT A не ПАРУ ы снаа REEL REIN 82 

а S Lecce ceret tete ле ОАА АЕ 37 

Schuchert (1935) .... 

ИН ПРАСЕ р E 

Schwager (1866) 

a CLOT Ty rie EN ee 32,80 

schwageriana, 

ISNT Re COORONG 

Е ee C M KED SARO A 

Seguenza (1862) 

Seguenza (1880) 

a VS ЕО е БЕРТА ERES 

Е (USGS) Книна пена И ИНОН" 

Selli (1941) 

Selli (1948) 

seminulina, Sphaeroidinellopsis ........................ 13,20-22,25,26 

SEEN DEE о EE TT TUE 17 

SOL RECO AA AA La а тарса 10:28 

seranensis, 

ola ТИ Vases eek tek esee SOTE ETE 88 

UPPER а аа 18 AR 27,88,89,В 

Serpens, 

И ОНО ev ао eret открити E О 38,39 В 

Robulina 

ПОРО (OTIDFOLOOULINIG)) suisses АГ. 38 

Vans BISHER К 38 

Serpula (Lagena) laevis ovalis Walker and Boys, 1784 ........... 40 

Serpula (Lagena) marginata Walker and Boys, 1784 ............. 55 

setigera, Lagena 

SONOS DEINEN I A са ee Ub e О Вий Убе 58,B 

Shell Research Corporation... anne Y 

Shimajiri Formation .............. 43,44,50,54,66,67,71,73,77,79,88 

Shoal River Kommen an anna 74 

а 

wc soins) fuse d ила 

SIGEES MIO: LER Lo edle NU ordre Peres sepes v Pe ERE 0 БРЕ 

Sierra Madre Anticlinorium 

Sierra San Andres Tuxtla massif RR 7 

SII San Andres o nee ernennen 7,8,9 

Sigmoilina 

eipiica Galloway and Wissler, 1927 5... 20 23H 36 

Wnnovenicd Cushman, 1946 75.7 EA RER 

schlumbergeri Silvestri, 1904 

о торума 

ischokrakensis compressa Gherke, 1938 eae 

МЕРИ И Слано A RER 

distorta (Phleger and Parker, 1951) ............... 

elliptica (Galloway and Wissler, 1927) .............. 

гении (EZ USAS men ESCENA 

SIEHIOHIHODSISEEIDI2ys 1947 -.1. cro pe te 

schlumbergeri (Silvestri, 1904) ..................... 

Sigmomorphina Cushman and Ozawa, 1928 

тни ает 

sadoensis Cushman and Ozawa, 1928 ла 

Sioe ESCHEDITOIE аа 

SIS Die БЕЙШЕ nennen И 

SIN OSEE, A (1$96) van een 

ОУС A (898) vcs о о 

SUENE A (UA) ВН аа 

OEE А. СЕО P ee ee 

E O E е 

ЗОЛОТОЕ Ваа аиати ос OTE 

simplex, Reussella 

О ОАВ аи vereri D vé erre vd REV ыи A 

ао 

Siphogenerina basispinata Cushman and Jarvis, 1929 ........... 69 

SIpROTHASROUSSQUSS OM nee Wy 

Jacksonensis троха Cushman, 2 16 

pozonensis Cushman and Renz, 1941 ............. 26798 77,B 

pulchra Cushman, 1919 77 

tenuicarinata Cushman, 1927 .... dd 

SIPHONCAOSGTIG SIV ОУ 9 ние три ee 64 

HVE (CUSHION Аер oneri AE 65 

hyugaensis (Ishizaki, 1943) ........................ 3070€ 27,64,В 

oinomikadoi (Ishizaki, 1943) ..................... 192994. 27,64,В 

paucistriata (Galloway and Моггеу, 1929) ........................ 65 

recta Palmer and Bermudez, 1936 ................................... 65 

SIDhotexiularid EN Ay ТОЗО пе И 31 

affinis (Fornasini, 1883) ......... MARA 31,B 

catenata (Casma Oe ас ИИ 31 

CONCAVE: (ет ISCH) er nee 17,20-23,31,B 

Curta (Cushman OL era an ЗОНА 3LB 

MASIA RASO LISS re ete to tora NIE 31 

miocenica Cushmancand Todd 1949 e terere Лы 31 

PROSE BATS ПОЗ ее иста OU FUA! 

auberiana (d'Orbigny, 1839) ......... DOD Series 17,23,70,71,B 

fusiformis (Galloway and Могтеу, 1941) .......................... 70 

proboscidea (SCHWALBE ESOC еее 70 

SEINE IE oe OM PUEDE terr dare Pt T А etree 7 

ШШШ КО ОУ иии MT 62,85 

ООА ae dco p MI 74,98,100 

SOCON CO АОН Е vere ei esser Deer tI 1329102 

ОТА И OPT ONNO A ER mens SEAT HERES ENTER 16 

soldanii altiformis, 

СУТО e in Tenit МО O 

CITANDO RN Л TM RR и И 

soldanii umbonata, Rotalia 

SOLO SNOQOSAT ee ero Yel оон EINER 

Sombretito Formation mem... 

Soraya (1963) Armee ar NN 60,66 

Sotithiem=Stema Madre: Massif ИО НИТ ет ВЕ 7,8,9 

Spam eet ak Hm 39,60,71,77,78,94 

Species ИСТУ Ve re ue eire P HT НА ИНИМИН 24 

Spencer (189 E E а о ета 6,9 

SUVGCTOLAC MULCH AM VP PRA UIT аНЫ ТИЛ Un 92,93 

МИР a OLDIE $2@ ee ee as МИЗ КЕЛЕ 59 

ааа OLDICIIY TORO C IET MER 59 

bulloides d'Orbigny, 1826 ....... 14: s 16,17,20-23,59,60,В 

bulloides chilostomata Galloway and Могтеу, 1929 ........... 59 

chilostomata Galloway and Morrey, 1929 ........................ 60 

Ciperana Cosiman and Fodd, TIA TE И О 60 
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laviculata Coryell and Rivero, 1940 ......................... 16210272. 

mantaensis Cushman and Edwards, 1938 ........ 24 mà 73,B 

mexicana ОАА 1932 ee e PREIS ee 12, 

ORV GGUS типа 292 O OSE 24 t 73,B 

WET CONIC аге лды иса ны Cue e nU Ke eT Hu 2А о 72,73,74,В 

MARE, ANH COSI, LOA sca e i Tn 73 
¡MAN авт, Шон 70,73 

proboscidea vadescens Cushman, 1933 ............................. 70 

DseudoumpullaceasNsSano: 1938 rennen AN 70 
Spinicostata Cushman and Jarvis, 1920 кл ne 74 
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Text-figure 15.— 

An (x) is used to represent occurrences that represent less than 1 

space. The sample localities are shown in the Appendix. 
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