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ABSTRACT 

Upper Cretaceous strata of Mississippi conta in diverse nannofossil floras. In th is study, samples taken 
from the upper Bluffpor t Marl, Ripley Formation and lower Prairie Bluff Chalk of Kemper and Oktibbeha Coun
ties Mis sissippi were examined in order to determine nannoplankton abundances and occurrences . 

In the strata examined one hundred-seventeen nannofossil species were recognized from which the following 
new genera (5) and new species (21) we re described; Biscutum patella, Chiastozygus mediaquadratus , Cribro
sphaera circula, Cricolithus granulatus , C. scutulatus, Eurhabdus scotus, Multipartis ripliensis, Munarinus 
keadyi , M. lesliae , M. marzaleki , Ottavianus gianus , 0 . terrazetus, Ramsaya swanseana, Russellia bukryi , R. 
laswelli, Staurolithites sagittus, Tetralithus distortus , T. servator, T. tortus . Nine biostratigraphic 
zones were de limited of which six are new . The intervals of t hree previously described zones, the Tetralithus 
aculeus zone, t he Chiastozygus initialis zone and the Lithraphidites quadratus zone have been modified. 

In these sections, the Bluffport-Ripley contact could not be delineated by using nannofossils but the 
unconformable nature of the Ripley-Prairie Bluff contact could be recognized by significant nannoplankton 
changes. 

I NTRODUCTION 

General 

In this study four geological sections from the 
Upper Cretaceous (upper Bluffport to Prairie Bluff 
Chalk interval) were examined for t heir nannofossil 
content. From the data gathered, nine biostratigra
phic zones have been proposed and several new genera 
and species described. 

The ideas underlying this work were supported by 
two objectives. The first was to erect biostrati
graphic zones which would be locally accurate and 
which would serve for the present as a framework for 
regional correlation of the intervals studied. The 
second objective, which is pointed toward future 
work, was to determine abundance estimates and 
ranges with specific counting and sample preparation 
methods so these sections could eventually be used 
in a scheme of "probabalistic biostratigraphy" 
such as outlined by Hay (1972). Consequently, thi s 
report is actually the initial phase of an ongoing 
project to zone with a high degree of resolution 
and accuracy the Bluffport-Prairie Bluff strata in 
the eastern Gulf Coast region. 

The calcareous nannofossils comprise a varied 
group of objects that range in size from 0.25 mi
crons to 20 microns. The most common Cretaceous 
nannofossils are the coccoliths which are plate-like 
skeletal elements produced by the golden brown 
algae, the Coccolithophyceae. For paleontological 
purposes, discoasters and other incertae sedis of 
calcareous nannofossils are often referred to as 
coccoliths (Bukry, 1971). 

Coccolithophorid cells are circular to oval in 
outline, approximately 4 to 40 microns in diameter, 
and bounded by a cell membrane. The coccoliths may 
occur either on the surface of the cell membrane or 
embedded in a layer of mucilage which often occurs 
exterior to the membrane (Pienaar, 1969) . When the 
organism dies or egests waste vacuoles (Parks and 
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Adams, 1960), the coccoliths are usually disarticu
lated and sink to the ocean bottoms where they are 
preserved. Recent estimates place the amount of 
coccoliths found in the "globigerina ooze" to be as 
high as 30 per cent (Jones, 1956), although Mcintyre 
(1966) has estimated the percentage to be closer to 
20 per cent of the recent ocean sediments. 

Although coccoliths have been documented from 
strata as old as Pennsylvanian in age (Gartner and 
Gentile, 1972), they are most common and most use
ful biostratigraphically in strata of Jurassic to 
Recent age. Primarily because of their widespread 
occurrence, their diverse, rapidly-evolving shapes, 
and their general independence from facies control, 
the nannofossils are ideally suited for detailed 
biostratigraphy. 
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PREVIOUS WORK 

The existence of nannofossils has been known 
since 1836 when they were first mentioned by C. G. 
Ehrenberg. They have, however, been extensively 
studied only in the last 25 years. In general, 
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earlier studies were primarily taxonomic in intent 
with minor emphasis on biostratigraphy. The intro
duction of discoasters as stratigraphic indicators 
by Bramlette and Riedel (1954) has reversed this 
earlier trend and numerous papers dealing with the 
stratigraphic distribution of nannofossils have 
since appeared. 

Regarding Cretaceous nannoplankton studies, 
there are many papers scattered throughout the 
literature which have been useful in one or more 
aspects to this study. Space limitations, however, 
prohibit a lengthy literature review. A detailed 
summary of Upper Cretaceous nannofossil papers can 
be found in Cepek and Hay (1969b); further refer
ences can be found in the annotated index and bib
liography of the calcareous nannoplankton (Loeb
lich and Tappan, 1966, 1968, 1969). 

Although coccoliths from the Cretaceous of the 
Gulf Coast were noted as early as 1894 by Cunning
ham, current knowledge of Upper Cretaceous Gulf 
Coast nannofossils is based on five important 
papers: Bramlette and Martini (1964); Gartner 
(1968); Bukry (1969); and Cepek and Hay (1969a, 
1969b). Gartner (1968) and Bukry (1969) described 
in detail using light and electron optics nanno
flora assemblages from the western Gulf Coast and 
compared them with European samples. The descrip
tions and illustrations in both of these papers 
have been very useful in the identification of 
species . The publication by Bramlette and Martini 
(1964) is an earlier work, primarily inter
continental in scope but containing a description 
of some samples from the Maastrichtian of Alabama. 

The two papers by Cepek and Hay (1969a, 1969b) 
established a biostratigraphic framework for the 
Upper Cretaceous of North America. Based on sam
ples from the Western Interior and western Alabama, 
they proposed twelve zones; the four lower zones 
have their type section in the Graneros Shale
Carlile Shale interval of Kansas, while the eight 
upper zones encompass the Tombigbee Sand Member
Prairie Bluff Chalk strata of Alabama. 

GEOLOGICAL SETTING 

Stratigraphy 

Hilgard (1860, pp. 61-62) first subdivided the 
uppermost Cretaceous chalks in Mississippi by using 
the name Ripley to describe all the strata lying 
above the top of the "Rotten Chalk" (the Demopolis 
Chalk), and below the overlying Tertiary deposits. 
Harris (1896) restricted the sense of Hilgard's 
Ripley Group when he recognized that the uppermost 
Ripley belonged to the overlying Tertiary beds 
(Midway Group). Stephenson (1917) further re
stricted the Ripley Group when he applied the new 
stratigraphic term "tongue," to the blue-grey 
marls and chalks of the upper Ripley Group. He 
coined the term "Prairie Bluff Tongue of the Selma 
Chalk" for these beds after the chalks exposed at 
Prairie Bluff Landing, Alabama. 

In 1937, Stephenson and Monroe raised the term 
Prairie Bluff to formational rank, and in 1940, 
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they restricted the Selma Chalk to include the 
Ripley Formation, the Selma Chalk, the Tupelo and 
the Mooreville tongues. Three years later, Berg
quist (1943, p . 15) rearranged this order when he 
removed the Ripley Formation from this grouping and 
referred to the underlying chalk as the Demopolis 
member of the Selma Chalk. In 1945, the Missis
sippi Geological Society raised the Demopolis Chalk 
to formational rank and formally recognized the 
Selma Group (Miss. Geol. Soc. Map, 1945). This new 
ordering extended the Selma Group from the top of 
the Eutaw Formation to the base of the Paleocene. 

Monroe (1956) formally designated for the upper 
marly chalks of the Demopolis Chalk, the name 
Bluffport Marl Member after exposures in Sumter 
County , Alabama. The latest nomenclatoral change 
is found on the 1969 Mississippi Geological Survey 
map, where once again the,Prairie Bluff Formation 
is excluded from the Selma Group . The usage found 
on this map is the one followed in this paper. 

The name Ripley is now used to designate beds 
of a similar age as far north as Illinois and as 
far east as Georgia. In the Carolinas the Ripley 
Formation is correlated with the Pedee Formation 
(Stephenson, et . aZ . 1942). The Prairie Bluff 
Chalk grades into the Providence Sand in Alabama 
and Georgia and can be correlated IVith the upper 
part of the Pedee in the Carolinas. In Texas the 
Bluffport is correlated IVith the uppermost Taylor 
Group (Rester and Risatti, 1972), IVhile the Ripley 
and Prairie Bluff are thought to be synchronous 
IVith the Navarro Group (Braunstein, 1959). Inter
continentally, the Ripley and Prairie Bluff are 
correlated with the Maastrichtian of Europe (Braun
stein, 1959); the Bluffport is probably of upper
most Campanian age. 

Litho l ogy 

In the areas s tudied , t he upper part of the 
Bluffport Marl consists of dark grey chalks which 
grade upward into f inely micaceous, clayey silts 
and marls. The Bluf fp ort Marl grades imperceptibly 
into the basal Ripley units, obscuring the Ripley
Bluffport boundar y . Moving upward into the Ripley 
Formation, the bas a l silty , sandy chalks and clays 
give way in the middle of the section to glau
conitic, mi caceous sands. The upper part of the 
forma tion consists primarily of micaceous, calcar
eous, marly sands. Also occurring in the upper 
ha lf of t he f orma tion are several indurated to hard 
sandstone ledges approximately 5 to 10 feet apart. 

The Ripley is unconformably overlain by the 
Prairie Bluff Chalk whose basal units consist of an 
impure, glauconitic sand and argillaceous chalk. 
The boundary between the two formations can be dis
tinguished, although with difficulty, by the occur
rence of phosphatic casts of fossils, phosphatic 
nodules and coarse clastic material in the Prairie 
Bluff Chalk. 

Contact Relationships 

The contact relationships betiVeen the Bluffport 
Marl and the Ripley Formation have been described 
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Figure 1 - Location of sample localities in Oktibbeha County, Mississippi . 

as conformable, while the boundary separating the Prairie Bluff are : TetraZithus obscurus, T. ova-
Ripley and Prairie Bluff Chalk has been recognized Zis , Lucianorhabdus cayeuxi , Cribrosphaera air-
in Mississippi to be unconformable (Monroe, 1940, cuZa, (n. sp.) RusseZZia bukryi, (n. sp.) Ramseya 
pp . 179-180). swanseana, (n. sp . ), Munarinus Zes Ziae (n. sp . ) . 

The nannofossil distribution has been found to 
support both of these observations (Fig. 4) . In 
this study, all of the nannofossils that occurred 
in the Upper Bluffport extended into the Ripley 
Formation. Consequently, the Bluffport-Ripley con
tact could not be recognized by using nannofossils. 
However, the Prairie Bluff-Ripley boundary can be 
established by the occurrence or non-occurrence of 
several species of nannofossils. Forms extending 
into the Upper Ripley but not into the basal 
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Appearing in the base of the Prairie Bluff i s 
Lithraphidites quadratus , while L. grossopectinatus 
occurs sporadically in the lowermost Prairie 
Bluff. 

Fifty- six 
sible at five 
in Oktibbeha 
(Figs. 1- 3). 

Sample Locations 

samples were collected, whenever pos
foot intervals, from four sections 

and Kemper Counties, Mississippi 
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Fourteen samples were collected from the south 
bank of Catalpa Creek about one quarter mile north 
of Chapel Hill (NE. 1/4, Sec. 32, T.l8N., R.l5 E.) 
in Oktibbeha County. At this l ocation there is an 
almost completely exposed section of the Ripley 
Formation, approximately 67 feet thick, overlying 
the upper Bluffport Member of the Demopolis For
mation and overlain by the Prairie Bluff Chalk. 

North of Starkville, in the vicinity of Rock 
Hill (Sec. 11, T.l9 N., R.l4 E.), twenty-six sam
ples were colle.cted from the south valley wall of 
Tibbee Creek. Sampling at this locality was begun 
in the Bluffport Marl approximately 55 feet below 
the Ripley-Bluffport contact and continued t o a 
reworked zone three feet from the top of the out
crop. 

The third locality sampled is on the campus of 
Mississippi State University in an outcrop of lower 
Prairie Bluff Chalk behind the biology building 
(see Geotimes illustration, July, 1971, p. 27). 
Five samples were collected at approximately four 

SCA L E IN M IL ES 
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Figure 2 - Location of Wahalak Creek section, Kemp
er County, Mississippi (modified from Hughes, 
1958). 
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foot intervals. 

In Kemper County, ten samples were taken from 
an outcrop on Old U. S. Highway 45 south of Wahalak 
Creek (S.E. 1/4, N.E. l / 4, Sec. 9, T. 12N., 
R. 18E.). For a thorough discussion of this sec
tion consult Hughes (1958, pp. 64-66). 

NANNOPLANKTON BIOSTRATIGRAPHY 

Sample Preparation 

Because the nannofossil ranges are based on a 
counting method which depends on a representative 
population of nannofossils being present in a sam
ple, it is important f or future work that the slide 
preparation method be specified. 

For the estimation of species occurrence and 
abundance, smear slides are generally used. How
ever, for the sections studied in this report, 
because of the large amounts of sand and mica found 
in the samples, a variation of the basic prepara
tion method was used. The sample material was 
shaved into a beaker containing 20 ml. of distilled 
water and ultrasonicated for 30 seconds. This sus
pension was then rested for approximately a minute 
in order to settle out the coarser grained materi
als. A drop of this suspension was then pipetted 
onto a glass slide and fixed with Caedax in the 
normal manner. 
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Light microscopy and micrography was accom
plished with the use of a Leitz-Ortholux polarizing 
microscope equipped with a Leica camera and with a 
Zeiss Photoscope also equipped with a polarizing 
lens. All specimens were studied under crossed 
nicols and with phase contrast. 

Range and Abundance Estimates 

In order to determine the range and abundance 
of a species in a given sample, the presence or 
absence of the species must be estimated with a 
satisfactory degree of reliability. Because of their. 
great abundance, 100,000 to 1,000,000 specimens per 
slide, the occurrence or non-occurrence of a nanno
plankton species can be estimated with a high 
degree of confidence (Hay, personal communication). 
However, attempting to evaluate the great number of 
specimens on a slide can consume an inordinate 
amount of time thus minimizing the usefulness of 
nannoplankton for biostratigraphic work. As an 
example, the slides from the sections studied con
tain approximately 40 specimens per field of view 
(lOOOx); Worsley (1969), estimated that it took an 
average of 15 minutes to count 100 specimens 
individually. To attain a 95% confidence limit in 
detecting a species constituting 0.001% of the 
population would entail counting over 3000 speci
mens (Hay and Dennison, 1967, p. 707). Thus, the 
time required to determine if this species occurred 
in the sample would take at least 5 hours and about 
16 hours for the entire sample. 

Hay (1970) has devised a time-saving method for 
rel iably estimating the abundance of a species in 
the population, which is based on the Hay and Den
nison (1967, p. 707) graph for determining the pre
sence or absence of a species at a given level of 
precision. 

For true results either smear slides or their 
equivalents, which represent a veritable proportion 
of the sample population must be used. The method 
of recording relative abundances is to note at a 
magnification of lOOOx whether a species occurs as 
hundreds of specimens in a field of view (2), tens 
of specimens in a field of view (1) a few specimens 
in a field of v iew (0), a few specimens in ten 
fields of view (-1), or a few specimens in one 
hundred fields of view (-2), etc. The numbers in 
parentheses indicate the abundance of species in 
terms of a logarithm to the base ten (Tables I-1-
IV-2 in appendix). 

No values greater than 0 were recorded for the 
samples studied, which may be indicative of the 
great diversity present in the nannoplankton popu
lations of the Late Cretaceous seas. Unless the 
presence or absence of a species was important for 
a zonal boundary,abundances were recorded only to 
value of -2, which is equal to approximately one 
hour of search time per slide. It was felt that 
values beyond this would be reaching the point of 
diminishing returns, because the abundance of the 
species being sought will have decreased by an 
order of magnitude (from the abundance value of 
-2) and the time spent (about 5 hours), would not 

guarantee that the species was present, even though 
the chances of it being found would be increasing. 

On the range charts that were compiled from the 
abundance data, the qualitative values given for 
the species are Abundant, Common, and Rare, and are 
equivalent respectively, to the log value 0, -1, 
and -2. 

Biostratigraphic Zonations 

From the range charts which were compiled, nine 
biostratigraphic zones were recognized in the in
terval studied. Of the nine zones, three had pre
viously been proposed by Cepek and Hay (1969b). 
In this report all three of the previously 
described zones have been redefined (fig. 4); the 
Tetr aZithus acuZeus Zone and the Chiastozygus 
initiaZis Zone have been restricted to the Bluff
port Marl, whereas the Lithraphi dites quadratus 
Zone which originally included the uppermost Ripley 
Formation of Alabama (Cepek and Hay, 1969b) has 
here been restricted to the Prairie Bluff Chalk. 

The lower limit of each zone is established by 
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Figure 4 - Biostratigraphic zonations based on Ok
tibbeha County sections. 
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the lowest occurrence of the name species. In the 
following text these are referred to as "lowest 
occurrence surfaces," or abbreviated L.O.S. while 
the uppermost occurrences are "highest occurrence 
surfaces," or H.O.S. The use of the terms "lowest" 
and "highest" occurrences in place of "first" or 
"last" occurrences is advocated in order to avoid 
misunderstandings between various groups of micro
paleontologists. Also, the use of highest occur
rences for zonation is avoided because of the dis
tribution anomalies resulting fr om reworking. 

Tetralithus aculeus Zone 

This zone is defined as the interval from the 
lowest occurrence of T. aculeus to the lowest oc
currence of Chias tozygus initialis (Gorka). 

Common species in this zone are T. aculeus , T. 
ovalis, and T. obscurus forms plus Tranolithus 
manifestus . Missing from this zone are Kamptner
ius punctatus and Chiastozygus initialis . 

This zone was originally proposed by Cepek and 
Hay (1969b) from their study of the Selma Group of 
Alabama. As originally published the upper exten
sion of the zone included the basal Ripley Forma
tion; in this report, for reasons which are discus
sed below the top of this zone has been restricted 
to the Bluffport Marl. 

Chiastozygus initialis Zone 

This zone is defined as the interval from the 
lowest occurrence of C. initialis to the lowest oc
currence of Munarinus lesliae (n. sp.). 

Species common to this zone a re those of the 
Tetralithus aculeus Zone plus Chiastozygus initia
lis . A notable characteristic of this interval is 
the abundance of Tranolithus manifestus . 

When first proposed (Cepek and Hay, 1969a), the 
bas e of this zone delineated the middle portion of 
the Ripley Formation, however, in this study the 
lowest occurrence of Chiastozygus initialis has 
been found to be approximately 40 feet below the 
Bluffport-Ripley contact. This discrepancy is 
exp lained by the more relaxed species concept em
ployed by this author regarding C. initialis. Com
mon throughout the Bluffport Marl and the Ripley 
Formation are specimens very similar to, though not 
identical wi th, the C. initialis specimen illustra
ted by Cepek and Hay (1969a). Because of the dif
ficulties encountered in correctly identifying the 
Ce pek and Hay specimen, it was felt that it would 
be more practical to establish the C. initialis 
Zo ne on the lowest occurrence of the more common 
forms. This situation will continue to exist until 
al l f orms have been thoroughly studied and differ
entiated. 

Munarinus lesliae (n. sp.) Zone 

This new zone defines the interval from the 
lowest occurrence of M. lesliae (n. sp.) to the 
lowest occurrence of Ottavianus giannus (n. sp.). 

Common species are those of the Chiastozygus 
initialis Zone plus M. lesliae and Kamptnerius sp . 
aff. K. punctatus . 
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For the sections studied M. lesliae is a relia-
ble marker fossil since i t is 
present throughout the zone. 
zone can be recognized by the 
nerius sp . aff. K. punctatus . 

easily identified and 
The upper part of the 
appearance of Kampt-

Ottavianus giannus (n. sp.) Zone 

This zone is defined as the interval from the 
lowes t occurrence s urface of o. giannus to the low
est occurrence surface of Eurhabdus scotus (n. sp.). 

Species characterist i c of this zone are those 
of the Munarinus lesliae (n. sp.) Zone plus 0 . 
giannus (n. sp.) and Ottavianus terrazetus (n. sp .). 
Also occurring sporadically throughout this zone is 
the uncommon species Lucianorhabdus maleformis 
(Deflandre). 

This zone is the l argest interval in the sec
t ions studied representing approximately 40 feet of 
strata from the Upper Bluf f port t o the Lower Ripley. 

There appears in this interval t wo forms of Otta
vianus (0 . giannus and 0. terrazetus) . Both forms 
occur together and until future work proves other
wise , they are here considered to be stratigraphi
cally synonymous. 

Eurhabdus scotus (n. sp.) Zone 

This zone is defined as the interval from the 
l owes t occurrence surface of E. scotus (n. sp . ) to 
the lowest occurrence surface of Cribrosphaera 
circula (n. sp.). 

E. scotus is distinctive, easily 
form quite common in this interval. 
zone E. scotus becomes very rare and 
tend into the Upper Ripley. 

recognized 
Beyond thi s 
fails to ex-

Cribrosphaera circula (n. sp.) Zone 

The definition of this zone is the interval 
from the lowest occurrence surface of C. circula 
(n. sp.) to the lowest occurrence surface of Ram
saya swanseana (n. s p.). 

Common species include those of the Eurhabdus 
scotus Zone plus Cribrosphaera circula. 

This species is i dentical to C. ehrenbergeri 
except that it is always circular in outline. This 
species is rare throughou t its range but is dis
tinctive and easily recognized. 

Ramsaya swanseana (n. sp.) Zone 

This zone is defined as the interval from the 
lowest occurrence surface of R. swanseana to the 
lowest occurrence surface of Heliorthus concinnus . 

Characteristic species include those of the 
Cribrosphaera circula Zone plus R. swanseana and 
Russellia bukryi (n. sp.). Exceptions are the 
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sporadic occurrence of C. circu la in the upper part 
of the zone and the extinctions of Eurhabdus scotus 
and the two Ottavianus forms, near the top of the 
zone. 

In the interval name, R. swanseana is not com
mon, but it is unique and is rapidly recognized. 
At tention should be given to the possibility that 
t he outer ri~ of elements may be subject to removal 
in environments of deposition different from those 
studied here. Occurring synchronously with R. 
swanseana is Russellia bukryi , a robust and also 
easily identifiable species. R. bukryi was re
stricted to the Chapel Hill section, which may be 
due to local differences in preservation. 

Heliorthus concinnus Zone 

This zone is defined as the interval from the 
lowest occurrence surface of H. concinnus to the 
lowest occurrence surface of Lithraphidites quadra
tus . 

Characteristic species include, Chiastozygus 
initialis. Tetralithus aculeus, Cribrosphaera cir
cula, Russellia bukryi, Ramsaya swanseana, Helior
thus concinnus and Munarius lesliae . Absent from 
this zone are Eurhabdus scotus, Ottavianus giannus 
and 0. terrazetus . 

Lithraphidites quadratus Zone 

From the samples studied, the base of this zone 
is defined by the lowest occurrence surface of L. 
quadratus , while the top of the zone is defined by 
Cepek and Hay (1969b) as the lowest occurrence sur
face of Nephrolithus frequens. 

Common species include Tetralithus aculeus , 
Chiastozygus initialis, Markalius astroporus . 
Heliorthus concinnus, Lithraphidites quadratus and 
L. gr ossopectinatus . Ab sent from this interval is 
Lucianorhabdus cayeauxi, Cribrosphaera circula, 
Ramsaya swanseana, Marthasterites inconspicuus, 
Russellia bukryi, Tetralithus obscurus forms, T. 
nitidus and Tranolithus manifestus. 

The lowest occurrence of Lithraphidites quadra
tus marks the Prairie Bluff-Ripley contact in Mis
sissippi. The base of this zone is not in agree
ment with Cepek and Hay (1969b), Worsley (1969) or 
Cepek, et. al . (1969) who fixed the base within 
the uppermost Ripley Formation of Alabama. 

The occurrence, or non-occurrence, of the var
ious species in this Zone is almost identical in 
both the Mississippi and Alabama sections. The 
major discrepancy is the occurrence of Lithraphi
dites quadratus which is found stratigraphically 
lower in the Alabama section. Several reasons are 
given which may explain this anomaly. 

Lithraphidites quadratus appears to have 
evolved from L. carniolensis rather quickly during 
the late Early Maastrichtian; the intermediate 
forms which are present in the lower Maastrichtian 
oftentimes make explicit identification difficult. 

Worsley (1969) based on his New Jersey samples, 
suggests that Lithraphidites quadratus may have 
been climatically restricted to the temperate and 
polar latitudes during the Early Maastrichtian. 
Bramlette and Martini (1964) did record similar 
forms from the Lower Maastrichtian of Scandinavia 
and Alabama, but indicated identification was 
questionable and named the type species from the 
Upper Maastrichtian at Belloq, France. 

It is felt that stratigraphically , the position 
of Lithraphidites quadratus at the base of the 
Prairie Bluff in Mississippi is valid and that the 
fluctuations of the name species elsewhere is not 
critically important because of the distinct assem
blage found at the Ripley-Prairie Bluff boundary. 

The most important species marking the top of 
the Ripley Formation is Lucianorhabdus cayeuxi 
which has nowhere been found to extend into the 
Prairie Bluff Chalk. The lower Prairie Bluff can 
be recognized with certainty by the eo-o ccurrence 
of Lithraphidites quadratus and L. grossopecti
natus. 

Nannoplankton Correlations 

Although two studies of the nannoflora of the 
Upper Cretaceous of Texas exist, it has not been 
possible to correlate a ccurately the Texas strata 
with that studied in this report. There are 
several reasons for this. 

Gartner (1968) examined 13 samples ranging in 
age from Cenomanian t o Maastrichtian. For the Cam
panian and Maastrichtian, one sample was taken from 
the Taylor Marl, which is probab ly equivalent to 
the Demopolis Chalk and one from the Corsicana 
Marl which is probably equivalent to the Prairie 
Bluff Chalk. Within t he interval between these two 
samples there is the Neylandville Marl, the upper
most Taylor Marl, and t he overlying Nacatoch Sand
stone. 

In general, the nannof lora described by Gartner 
from the Taylor Marl is similar to that found in 
the Bluffport Marl-Ripley interval. Also, several 
important species suggest that the Corsicana Marl 
and the Prairie Bluff Chalk may in part be equiva
lent. Some species recorded by Gartner as occur
ring in the Co r s i cana Marl sample but no t in the 
Taylor Marl sample are: Lithraphidites quadratus. 
Zygodiscus spiralis , Neococcolithus sp. aff. N. 
dubius , (there are two forms illustrated by Gart
ner, one specimen is referred to in this study as 
Heliorthus concinnus and is stratigraph i cally more 
important than the other form which i s probably 
Chiastozygus propagulis Bukry) . In Miss issippi, 
Lithraphidites quadratus is restricted t o the 
Prairie Bluff while Zygodiscus spirali s and Helior
thus concinnus appear in the upper Ripley and also 
in the Prairie Bluff. Important species occurring 
in the Taylor Marl sample but not in t he Corsicana 
sample are (Gartner, 1968) : Lucianorhabdus cayeu
xi , Microrhabdulus belgicus , Tetralithus nitidus , 
Tetralithus sp. aff. T. aculeus . Coccolithus hor
ticus (Sollasites horticus) . Ar khangelskie l la 
cymbiformis and A. parca. Of these species, all 
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except Lucianorhabdus cayeuxi and Tetralithus 
ni tidus occur in both Ripley and Prairie Bluff sam
ples. 

It is suggested that the Bluffport Marl-Ripley
Prairie Bluff Chalk strata studied in this report 
probably occupy the interval between Gartner's Tay
lor Mark sample (CKL-127) and his Corsicana Marl 
sample (COR), and may also in parts be equivalent 
to Gartner's sample CKL-127 and sample COR. 

Bukry (1969) examined 122 samples of Santonian 
through Campanian age. His study, however, was 
done entirely with electron microscopy which makes 
correlation of taxa with light micrographs extreme
ly difficult, and suggests that his sample size may 
have been too small. From his electron micrographs 
Bukry renamed taxa, described new forms and pro
posed bio-zones. Another problem presented by 
Bukry's paper is that of the six Campanian samples 
used, four are from European sections, while the 
t wo from Texas are stratigraphically no higher than 
five feet above the Austin Chalk- Taylor Marl con
tact (Bukry, 1969, p. 9). 

Bukry described two assemblage zones for the 
Campanian, the Zygodiscus macZeodae Zone and the 
Prediscosphaera germanica Zone. Four species com
mon to the Zygodi s cus macZeodae Zone, Diadozygus 
emendatus , Costacentrum horticus (SoZZasites hor
t icus) , Cretarhabdus conicus and Cribrosphaera 
ehrenbergi are found throughout the Bluffport Marl 
and Ripley Formation . The Prediscosphaera germani
ca Zone which is based on European samples contains 
at least nine species common to the Bluffport and 
Ripley strata studied for this report. 

Cepek and Hay (1969b) proposed several zones 
for the Demopolis Chalk and Ripley Formation of 
Al abama . Correlation of their zones with the Demo
polis and Ripley of Mississippi has been previously 
di s cussed in the section on Biostratigraphic Zona
t ions. 

There have been several studies of the Creta
ceous nannofossils of Europe. The most recent and 
tho r ough of these studies is the dissertation 
wri tten by Manivi t (1971) on the biostratigraphic 
zonation of the Upper Cretaceous of France. Mani
v i t's study included samples geographically located 
throughout France, and ranging in age from Aptian 
through Danian. Her study of the Campanian and 
Maas trichtian is based on samples taken from sec
tions in the Aquitain Basin; the stratotypes were 
sampled respectively, at Auberterre in France and 
at Maas tricht in the Netherlands. 

I n general, Manivit's biozones for the Late 
Campanian and the Maastrichtian are similar to 
thos e recognized by Cepek and Hay (1969b), but are 
s omewhat different from the zones proposed in this 
paper. 

According to Manivit (1971), the Late Campanian 
is delimited by the TetraZithus acuZeus Zone which 
she considers to be synonymous with the Chiastozy
gus initiaZis Zone of Cepek and Hay (1969b). The 
TetraZithus aculeus Zone of Manivit (1971) is cor-
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related with the following zones proposed in this 
paper: the upper TetraZithus acuZeus Zone, the 
Chiastozygus initialis Zone, the Munarinus ZesZiae 
Zone, and the lower part of the Ottavianus giannus 
Zone. 

The next zone recognized by Manivit (1971) is 
the Lithraphidites quadratus Zone which defines 
what she terms "Middle" Maastrichtian. Taxa common 
to this zone are: Tetr aZithus nitidus , T. mur us , 
Lit'~aphidites quadratus , L. gr ossopectinatus , 
Nephr>o Zi thus frequens , Lucianorhabdus caye-u.JL-i, and 
Zygodiscus spiralis . Notably missing are CoroZli
thion signum and TetraZithus acuZeus , which are 
present in the Lithraphidites quadratus Zone of the 
Gulf Coast . Although Manivit (1971) has correlated 
this zone with the Lithrap~idites quadratus Zone 
proposed by Cepek and Hay (1969b), it probably cor
responds only in part t o the L. quadratus Zone of 
the Eastern Gulf Coast. 

Missing from the L. quadratus Zone of the Gulf 
Coast are NephroZithus frequens , Lucianor habdus 
cayeuxi , and TetraZithus nitidus . The absence of 
T. nitidus and L. cayeuxi have been used in Ala
bama (Worsley , 1969, Cepek, et . aZ ., 1969) and in 
Mississippi t o differentiate the Prairie Bluff For
mation, which is thought to be Late Maastrichtian, 
from the Ripley Formation which is referred to as 
Early Maastrichtian. 

The occurrence in Aquitain of these two species 
with Lithraphidites quadratus and L. grossopecti
natus, and the absence of CoroZZithion signum, sug
gest that the material studied by Manivit (1971) 
represents strata not present in the Maastrichtian 
sections of Alabama, Mississippi and most likely, 
the entire Gulf Coast area. 

Known Geological Distribution 

The following tables (Tables V-1 - V-3) indi
cate the previously published occurrences of nanno
fossils found in the Bluffport-Prairie Bluff inter
val . The literature from which this information is 
taken is cited and in general refers to publica
tions which indicated the lowest or highest occur
rences of a given species . The distribution of new 
species was not recorded unless their specific oc
currences were omitted from Tables I-1 - IV-2. 

The papers from which this information was 
taken are numbered 1-35 and listed below: 

1 - Arkhangelsky (1912) 
2 - Barbieri & Medioli (1969) 
3 - Bramlette & Martini (1964) 
4 - Bramlette & Sullivan (1961) 
5 - Bukry (1969) 
6 - Cepek, et . ·aZ. (1968) 
7 - Cepek & Hay (1969a) 
8 - Cepek & Hay (1969b) 
9 - Deflandre (1959) 

10 - Deflandre (1953) 
11 - Gardet (1955) 
12 - Gartner (1968) 
13 - Gorka (1957) 
14 - Hay & Mohler (1967) 
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15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Lezaud (196 7) 
Martini (1961) 
Manivit ( 19 71) 
Manivit (1966) 
Newell (1968) 
Noel (1970) 
Noel (1965) 
Pienaar (1969) 
Reinhardt (1966) 
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tions which indicate with a high degree of certain
ty the lowest or highest occurrence of a species . 
In many cases, however, additional literature was 
cited if it added information concerning the dis
tribution of a given species. 

Rood, Hay & Barnard (1971) 

Each species is listed according to its occur
rence in European strata, given in stages, and to 
its occurrence in North American strata given as 
rock units. European occurrences are taken from 
published data based on European samples and in Stover (1966) 

Stradner (1966) 
Stradner (1963) 
Trexler (1967) 
Vekshina (1959) 
Worsley (1971) 
Worsley (1969) 
This Paper 
Roth & Theirstein 
Noel (1956) 
Bramlette & Riedel 

(1972) 

(1954) 

some cases on material from Tunis and South Africa 
while the North American information is based on 
data from Canada, the western interior and the east
ern and western Gulf Coastal regions . 

numbers in the tables under literature cited re-

For North American listings a notation such as 
Austin Chalk; Ripley refers to the fact that 
regionally different units could not be mixed to 
form a range, and that the lowest occurrence was 
reported from the Austin Chalk of Texas and the 
highest occurrence from the Ripley of the eastern 
Gulf region. A listing joined by a hyphen refers 

to this list and in general consist of publica- to a regional range and is the longest range report
ed for the species. 
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Braarudosphaeraafrlcana 5,12 , 17 
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18,19,32 

1

8raarudo!llphaer<limbrl cat<l 

Braarudo.sphaerasp.aff.!l. turbtr~ea 3 27,32 

I 
Chlastozygusa:nphlpons 

Chiastozyg us tn!tialis 

Chia.s t ozyguspropagull5 

Chlastoz~·~us tnlbt'culatus 

Chlas t uzygvs rota t orius 

Coro l i tk! on ex!~vum 

Corolit hl o n s!gnvm 

Cretadlsc vs colatus 

Cretarhabdv!lactlr~osus 

Crctarhabduscrenul dt us 

tretarhabdusdccorus 

trecarhabduslortel 

Crlbrosphaeraei'!renberg l 

Crlbrosphaerallnea 

Cricoli thu sgranulatu5 

b 3,12,17 

7,13,31,)2 

6 5,31 , 32 

1J,J2 

1

8 32 

~ . 2 7 '3 2 

1 l s ,7,27,3 2 

5,1'1,31 

6 25,32 

b 3,1 2 ,17 

2 ),12,17 

12,26,32 

1,11,17 

2 12 

32 

Aptt .. n-Eocene 

Aptlan·RI!cent 
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Santonian 

U. Turoni an· H.tastrichtlan 

A\btan·l. Ha astr ichtLin 

I 
Aptian·Mustrichtlan 

Neoconlan·L. Cenom• nt • n 

Albl•n·M•a.Hr lch ti•n 

Neocont•n-Aibtan 

U. Tur oni•n-Maastrlchtian 

U. Ripley 

Taylur Mari-Corsicana 

U. Bluffport-Prairle 8\ ulf 
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R! pl ey 
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Table V-1 - Geological distribution of nannoplankton from 
Bluffport - Prairie Bluff internal. 
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Table V-2 - Geological distribution of nannoplankton from 
Bluffport Prairie Bluff interval. 
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Table V- 3 - Geological distribution of nannoplankton from 

Bluffport - Prairie Bluff interval. 
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SYSTEMATICS 
Suprageneric Classification 

Today it is recognized that the fossil nanno
plankton are analogous to the coccolith producing, 
unicellular algae of the Class Coccolithophyceae 
(Cepek and Hay, 1969b). Consequently, they are 
generally classified according to botanical nomen
clature (Hay and Mohler et . al ., 1967, Bukry , 1969). 
An outline of the botanical classification used here 
follows. 

Plant Kingdom 

Division CHRYSOPHYTA 

Class COCCOLITHOPHYCEAE Rothmaler, 1951 

I. Order EIFFELLITHALE S Rood, Hay and Barnard, 
1971 

Family ACTINOZYGOCEAE Rood, Hay and Bar
nard, 1971 

Subfamily Ac tinozygoideae Rood, Hay and 
Barnard, 1971 
Genus Actino zygus Ga rtner, 1968 

Subfamily Diadozygoideae Rood, Hay and 
Barnard, 1971 
Genus Diadozygus Rood, Hay and Barnard, 

1971 

Family AHMUELLERACEAE Reinhardt, 1965 
Genus Ahmuellerella Reinhardt, 1964 

Vekshinella Loeblich and Tappan, 
1963 

Family ZYGODISCACEAE Hay and Mohler, 1967 

Subfamily Parhabholithoideae Gartner, 
1968 
Genus Parhabdolithus Deflandre, 1952 

Rhabdolithina Reinhardt, 1967 

Subfamily Zygodisco i deae Bukry , 1969 
Genus Angulofenestrellithus Bukry, 1969 

Glaukolithus Reinhardt, 1964 
Heliorthus Bronnimann and Strad
ner, 1960 
Tr anolithus Stover, 1966 
Staurolithites Caratini, 1963 
Zygodi scus Bramlette and Sulli
van, 1961 

Family EIFFELLITHACEAE Reinhardt, 1965 
Genus Eiffellithu s Reinhardt, 1965 

Chiastozygus Gartner, 1968 

Family STEPHANOLITHIONACEAE Bukry, 1969 

Subfamily Stephanolithioideae Vekshina, 
1959 
Genus Stephanolithion Deflandre, 1939 

Cor ollithion Stradner, 1969 
Cylindr ali thus Bramlette and 
Martini, 1964 

Family CALCIOSOLENIACEAE Kamptner, 1937 
Genus Scapholithus Deflandre, 1954 

II. Order PODORHABDINALES Rood, Hay and Barnard, 
1971 

Family PODORHABDACEAE Noel, 1965 
Genus Cretarhabdus Bramlette and Martini, 

1964 

Subfamily Cribrosphaeroideae Hoffmann, 
1970 
Genus Cribrosphaer a Arkhangelsky, 1912 

Family ARKHANGELSKIELLACEAE Bukry, 1969 

Subfamily Arkhangelskielloideae Gart 
ner, 1968 
Genus, Arkhangelskiella Vekshina, 1959 

Subfamily Kamptneriodeae Bukry, 1969 
Genus Kamptnerius Deflandre, 1959 

Family PREDISCO SPHAERACEAE Ro od, Hay and 
Barnart, 1971 
Genus Prediscosphaera Vekshina, 1959 

Subfamily Sollasiteoideae Rood, Hay and 
Barnard, 1971 
Genus Sollasites Black, 1967 

Ill. Order COCCOLITHALES 

Family COCCOLITHACEAE Kamptner, 1928 
Subfamily Watznaueroideae Ro od, Hay and 
Barnard, 1971 
Genus Watznaueria Reinhardt, 1964 

Subfamily Coccolithoideae Kamptner, 
1928 
Genus Biscutum Black, 1959 

Sub f amily Cycloccolithoideae Hay and 
Mohler, 1969 

Genus Cricolithus Kamptner, 1963 
Bidiscus Bukry, 1969 
Markalius Bramlette and Martini, 
1964 

Family THORACOSPHAERACEAE Deflandre, 1952 
Genus Thoracosphaera Kamptner, 1927 

Family BRAARUDOSPHAERACEAE Deflandre, 1947 
Genus Br aarudosphaer a Deflandre, 1947 

Families Incertae - Sedis 

Family MICRORHABDULACEAE Deflandre, 1963 
Genus Lithr aphi dites Deflandre, 1963 

Micror habdulus Deflandre, 1959 

Genera Incertae - Sedis 

Eurhabdus Reinhardt, 1965 
Lucianor habdus Deflandre, 1959 
Marthas t eri tes Deflandre, 1959 
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Micula Vekshina, 1959 
Multipartis new genus 
Munar inus new genus 
Ottavianus new genus 
Ramsaya ne1v genus 
Rucinoli t hus Stover, 1966 
Russellia new genus 
Tetralithus Gardet, 1955 

Holotypes and Para types 

The holotypes and paratypes consist, a ccording 
to general practice (Gartner, 1968), of photogra
phic negatives. Holotypes fr om this study are 
s t ored at the Mississippi State U~iver ~ ity , Geology 
Department and are numbered 2099- 2127 . Paratypes 
are stored at the nannoplankton repository at the 
Geo logy Department of the University of Illinois at 
Urb ana, Illinois. 

Systematic Descriptions 

Due to the great number of species recorded and 
the concurrent space limitations, detailed descrip
t i ons have been avoided. Synonymies have in most 
cases been shortened and remarks have been consider
ed to include information immediately useful to the 
biostratigrapher. Exceptions to these conditions 
~o.·e re made for neH taxa and for species deemed impor
tant for biostratigraphy. References to many of the 
original descriptions can be found in the Annotated 
:~~ex and Bibliography of Calcareous Nannoplankton 
Parts I-V by Loeblich and Tappan (1966, 1968, 1969, 
l97 0a, 1970b). For many of the species, detailed 
discussions can be found in Gartner (1968) and 

Bukry (1969). 

Genus ACTINOZYGUS Gartner, 1968 
Type : Tr emalithus regulari s Gorka, 1957 

ACTINOZYGUS GEOMETRICUS (Gorka) Rood, 
Hay and Barnard, 1971 

]iscolithus geometr i cus Gorka, 1957, pl. 4, fig. 8, 
p. 259, 279. 

Zygolithus geometr i cus (Gorka) Stradner, Adamiker 
and Maresch, pl. 36, pl . 37, figs. 1-4, p. 40. 

~orollithion ellipticum Bukry, 1969, pl. 18, fig. 
11, p. 40. 

Actinozygus geometricu s (Gorka), Rood, Hay and 
Barnard, 1971. P. 254, pl. 1, fig. 6. 

I LLUSTRATION: Plate l, figure 6. 

ACTINOZYGUS REGULARIS (Gorka) Gartner, 1968 

:remalithus r egulari s Gorka, 1957, p. 246, pl. 
2, fig. 4. 

.~habdolithus regulari s (Gorka), Stradner, 1963, 
p. 14, pl. 5. fig. 5- 5a. 

. ~ctinozygus regulari s (Gorka), Gartner, 1968, 
p. 23, pl. 3, fig. 12, pl. 5, figs. 17-18; 
pl. 6, figs . 17-18; pl . 12, fig . 11. 

REMARKS: This species is easily recognized by the 
eight evenly spaced arms extending from the 
center to the inner margin of the ellipse. 
In polarized light the base yields a constant, 
distinctive interference pattern. 

ILLUSTRATION: Plate 10, figures 6-7. 

Genus DIADOZYGUS Rood, Hay and Barnard, 1971 
Type : Diadozygus rotatus Rood, Hay 

and Barnard, 1971 
DIADOZYGUS EMENDATUS (Stradner and Adamiker) 

Rood , Hay and Barnard, 1971 

Zygolithus r hombicus Stradner and Adamiker, 
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1966, p. 339, pl. 2, fig. 1, text figs. 5 - 7~ 

Corollithion emendatus Cepek and Hay, 1969, p . 327. 
Corollithion rhombicus Bukry, 1969, p . 41, pl. 19, 

figs . 2- 4. 
Diadozygus emendatus Rood, Hay and Barnard, 1971, 

p . 255 . 
REMARKS: It differs from D. asymmetr i cus by being 

rhomboidal rather than elliptical in shape. 
ILLUSTRATION: Plate 1, figure 1. 

Genus AHMUELLERELLA Reinhardt, 1964 
Type : Ahmuellerella limbitenuis Reinhardt, 1964 

AHMUELLERELLA OCTORADIATA (Gorka) Reinhardt, 1966 

Di scolithus octoradiatus Gorka, 1957, p. 259, 
pl. 4, figure 10. 

Ei ffellithus octoradiatus (Gorka) Gartner, 1968, 
p. 25, pl. 2, figs. 17-21; pl. 3, fig . lla-c. 

Vagalapi lla octoradiata (Gorka) Bukry, 1965, p. 58, 
pl. 33, figs . 5-7. 

REMARKS: The large central area is traversed by 
paired cross- arms which widen slightly toward 
the rim. Polarized light indicates that the 
crossbars arch slightly upward. 

ILLUSTRATION: Plate 8, figures 18, 19. 

Genus VEKSHINELLA Loeblich and Tappan, 1963 
Type: Vekshinella acuti f er a (Vekshina) 

Gartner, 1968 
VEKSHINELLA CRUX(Deflandre and Fert) nov. corn. 

Zygolithus crux (Deflandre and Fert) Bramlette and 
Sullivan, 1961, p. 149, pl. 6, figs. 8-10. 

Zygolithus cf. crux (Deflandre and Fert) Bramlette 
and Martini, 1964, p . 304, pl. 4, figs. 19-20. 

REMARKS: The arrangement of the crossbars place 
this species in the genus Vekshinella . Spe
cies similar to the one illustrated here have 
been illustrated by Bramlette and Martini 
(1964). 

ILLUSTRATION: Plate 7, figures 24- 25 . 

VEKSHINELLA DIBRACHIATA Gartner, 1968 

Vekshi nella dibrachiata Gartner, 1968, p. 30, pl. 
9, figs. 16-17; pl. 13, figs. 8- 9. 

REMARKS : This species is readily differentiated 
from similar species of Vekshinella by the 
groove in the crossbars and in polarized 
light, the sinistral orientation of a paddle
like extension at the base of the bars. 

ILLUSTRATION: Plate 9, figures 23- 24 . 

VEKSHINELLA sp. 

REMARKS: A very small form of Vekshinella that is 
quite easily overlooked. Unfortunately be
cause of a lack of specimens, positive iden
tification could not be made. Current light 
and electron microscopic work may soon re-
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so l ve t his problem. 
ILLUSTRATION : Pla t e 9, figures 25 . 

Genus PARHABDOLITHUS Deflandre , 1952 
Type : Parhabdolithus liasicus Deflandre, 1952 

PARHABDOLI THUS ANGUSTUS (Stradner) Bukry, 1969 

Rhabdolithus angustus Stradner , 1963 , p . 178 , pl. 
5, figs . 6- 6a . 

Parhabdolithus elongatus Stover , 1966, p . 144, pl . 
6 , figs . 16-19 ; pl. 9 , fig . 18 . 

Aronuellerella angusta Reinhardt , 1966, p. 25 , pl . 
22 , figs. 9- 12. 

REMARKS : Dist i nguished by its elongate, ellipti
cal out l ine and granular , solid central area 
which has a single centrally loca t ed perfora
tion. 

ILLUSTRATION: Plate 2, figures 8-9 . 

PARHABDOLITHUS ASPER (Stradner) Reinhard t, 1967 

Discolithus asper Stradner , 1963, p . 177 , pl . 
2 , fig . 4, 4a . 

Parhabdolithus granulatus (Stover) Bukry, 1969, 
p. 53, pl . 30, figs . 4- 7 . 

ParhCThdo li thus asp er (S tradner) Manavit, 19 71. 
p . 87 , pl. 23 , figs. 4- 7 . 

REMARKS: The specimen illustrated here is similar 
to the Par habdolitkts granulatus of Bukry 
(1969) figures 4, 5, 6 , plate 30, and t o the 
form figured by Manivit (1971) . 

ILLUSTRATIONS : Plate 7, figures 7- 8 . 

Genus RHABDOLITHINA Reinhardt, 1967 
Type : Rhabdo lithina sp l endens (Deflandre) 

Reinhardt, 1967 
RHABDOLITHINA SPLENDENS (De flandre) 

Reinhardt, 1967 

Rhabdolithus sp lendens Deflandr e, 1954 , p. 44 , 
pl . 13 , figs . l - 3 . 

Parhabdolithus granulatus Stover, 1966 , p . 144 , 
pl . 6, figs . ll- 15 . 

Rhabdolithina splendens (Deflandre) Reinhardt, 
1967, p. 167 . 

Parhabdolithus splendens (Deflandere) Noel . l9n9 . 
p . 476, pl . l , figs . l - 4,7 . 

REMARKS: Specimens often show a faint tendency to
ward a kidney shape suggestive of the upper
most Maastrichtian genus Nephrolithus . 

ILLUSTRATION : Plate 2 , figures 24- 25. 

Genus GLAUKOLITHUS Reinhardt, 1964 
Type : Glaukolithus diplogrammus (Deflandre) 

Reinhardt, 1964 
GLAUKOLITHUS DIPLOGRAMMUS (Deflandre) Reinhardt, 1964 

Zygolithus diplogr ammus Deflandre in Deflandre 
and Fert, 1954 , p. 148 , pl . 10, fig. 7 . 

GZaukoZithus diplogrammus (Def l andre) Reinhard t, 
1964, p. 758 

Zygolithus xenotus , Stover, 1966, p. 149, pl . 4, 
figs . 16- 17 . 

REMARKS : The distance 
bars may vary but 
into one elemen t. 
in phase contrast 

between the par allel cross
they are never found fused 
This species may resemble 

illumination, Zygodiscus 

spiralis , however, examination tvi t h polar ized 
light reveals the uniqueness of t he two spe
cies . 

I LLUSTRATION: Plate l , figures 9- 10 ; plate 9 , 
figures l4- l5. 

Genus HELIORTHUS Bronniman and Stradner , 1960 
Type: Heliorthus fallax Bronniman and 

Stradner, 1960 
HELIORTHUS CONCINNUS (Hartini) Hay and 

Hohler, 1967 

Zygolithus concinnus Hartini , 1961 , p . 18 , pl. 3, 
fig . 35 ; pl . 5, figs . 54 . 

______ Br amlette an d MnrLinL, 1964 , p. 304, 
Pl. 7, figs . Ja- b . 

Heliorthw~ emw1:nnus (i'1.Jrt.i.ni) Hay and Mohler, 
1967, p. 15 33 , pl . 199, figs. 16- 18; pl . 201 , 
figs . 6- 7, 10 . 

REMARKS : The genus is characterized by an ellipti
cal ring having an "x" shaped crossbar span
ning the central area . Several forms exhibit
ing these basic characteristics, though dif 
feri ng in minor details, appear throughout 
the Campani an- Paleocene interva l . The speci
men illustrated here ranges structurally 
somewhere between the fo rms portrayed by 
Bramlette and Sullivan (1961) Zygolithus 
protenus , 1961, and Hay and Mohler (196 7) . 
Until future light and electron microscope 
work succeeds in delimiting the various 
forms, it is thought best to refrain from 
erect ing new taxa . 

ILLUSTRATION : Plate 9, figures 5, 6 . 

Genus ANGULOFENE STRELLITHUS Bukry, 1969 
Type : Angulofenes t rellithus snyderi Bukry, 1969 

ru~GULOFENESTRELLITHUS SNYDERI Bukr y , 1969 

Angulof enestrellithus snyderi Bukry, 1969, p. 48, 
pl. 26, figs . 1-3 . 

REMARKS: Bukry (1969) r emarks t ha t there is a 
small hollow stem a t the center, but this was 
not observed in the specimens studied . 

ILLUSTRATION: Pl ate 9, figure 13 

Genus STAUROLITHITES Caratini, 1963 
Type: Staurolithites laffittei Caratini, 1963 

STAUROLITHITES SAG ITTUS n . sp. 
DIAGNOSIS : A small form of Stauro l ithites contain

ing arrow shaped crossbars . 
DESCRIPTION: A small elliptical coccolith with two 

crossbars bridging the centra l area and l ying 
perpendicular t o each other on the minor and 
major axes . There appears to be a narrow 
outer rim tvhich is dark in phase contrast 
illumination and a broad, bright inner area . 
The inner edge of this broad area is met at 
four poin t s by the characteristic "arrowhead" 
shaped ends of the crossbars . A l i ne drawn 
linking the ends of the c rossbars inscribes 
an almost perfect diamond shaped central 
area . 

REMARKS: Stover (1966) illustrated two different 
f i gures as Coccolithus matalosus ; the smaller 
form tvhich was designated the paratype, is 
identical to the species described in this 
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study as S. sagittus . Stover (1966) mentions 
that the smaller form occurred stratigraphi
cally both with, and without, the l arger 
fo r m, and he regards them as conspecific . In 
the samp les s tudied in this report the l a rger 
form 1~as never encountered. 

SI ZE : About 5- 7 u in its greatest diameter . 
OCCURRENCE : Common throughout the Bluffport

Prairie Bluff int erval . 
ILLUSTRATION : Pla t e 6, figures 14- 15. 
HOLOTYPE : No . 2120 . 

Genus TRANOLITHUS Stover, 1966 
Type: Tranolithus manifestus St over, 1966 

TRN~OLITHuS EXIGUUS Stover, 1966 

:ranolithus exiguus St over , 1966 , p . 146, pl. 4, 
figs . 19- 21 , pl. 9, figs . 3- 4. 

REMARKS : The specimen obse r ved here is similar t o 
those il lustra ted by St over (19 66 ) . No t able 
differences are the triangular crossbars whi ch 
of t ent i mes meet their opposite complement in 
the region of t he central area . 

ILLUSTRATION : Pla t e 6 , figures 18-19. 

TRANOLITHUS MAN IFESTUS Stover, 19 66 

~!'ana li thus manifestus S t over, 1966 , p . 146, pl. 4 , 
figs . 26- 27, pl. 9 , fig . 6. 

REr~RKS : The specimen illustrated here di ffers 
slightly f r om those figured by St over (1966) 
in tha t the transvers e bars do no t meet , and 
tha t the bars are inclined t oward the cen t er . 

ILLUSTRATION : Pla t e 6 , figu res 16- 17 . 

Genus ZYGODISCUS Bramlette and Sullivan, 1961 
Type : Zygodi scus adamas Bramlette and 

Sullivan, 1961 
ZYGODISCUS ADAMAS Bramle tt e and Sullivan , 1961 

~;odiscus adamas Bramlett e and Sullivan , 1961, 
p . 148 , pl. 4, figs . 9a- c, lOa- c. 

Hay and Mohler , 1967, p. 1532, pl. 198 , 
figs . 3 , 4 , 7; pl. 199, figs . 8- 10 . 

RE!~S : Di st inguished by the elonga t ed diamond 
shaped cros sb ar spanning the open central area 
in the mino r aKis . It is ve r y distinctive in 
polarized light . 

I LLUSTRATION : Pl ate 7, figures 22- 23 . 

ZYGODISCUS LAURUS Gartner, 1968 

__-;;:::discus laurus Gartner, 1968 , p . 33 , pl. 2, 
figs . 27 - 28 ; pl. 3 , fig . 16 . 

:li::·!ARKS : The specimen obse rved here in t he light 
mic roscope does no t exhibit the serra t e peri
phery mentioned by Gartner (1968) . 

:LLUSTRATION : Plate 10 , figure 10 . 

ZYGODI SCUS NANUS Gartner, 1968 

__,;::;di scus nanus Gar t ner, 1968, p. 33 , pl. 14, f i g. 
17 ; pl . 18 , figs . 12- 14 . 

RE!!ARKS : The specimens obs erved are ident i ca l t o 
fi gure 12 , pla t e 18 published by Gartner 
(1968 ) . This species i s characterized by the 
l a rge crossbar which is a part of the wide 
inner rim and not a separate elemen t, and by 
the relatively small, widely spaced ~erf o ra

tions lying in the major axis . 
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ILLUSTRATION : Plate 9, figur e 20 . 

ZYGODI SCUS PONTICULUS (Deflandre) Reinhardt, 1966 

Discolithus ponticulus Deflandre in Deflandre and 
Fert, 1954, p. 144, pl. 13, figs . 18- 19, 
text figs. 32, 54 . 

Zygolithus ponticulus (Def l andre) St over, 19 66, 
p . 148, figs . 2- 5 . 

Zygodiscus ponticulus (Deflandre) Reinhard t, 1966 , 
p . 40, pl. 10, fig . 3 . 

REr~RKS : The transverse bar appears t o be made of 
two e l onga te pieces of calcite which va r y in 
size and proximity t o each other. 

ILLUSTRATION: Plate 6 , figu r es 12- 13 , pla te 9 , 
f i gures 3- 4 . 

ZYGODISCUS sp. 

REMARKS : A fo r m very similar t o this one was des 
cribed by Bramle tte and Mar tini (1964) as 
Cretarhabdus? anthovnorus Deflandre . The form 
illustrated here is- more akin t o Zygodiscus 
than to Cretarhabdus because the central area 
is c r ossed by a transverse bar . The bridge 
structure consists of t wo bar s, which trans 
versely overlap each o t her in the cen t ral 
area . The inner rim is approxima t ely three 
times as wide as the outer rim and contains 
in phase contrast , groups of alterna ting 
light and dark patches . 

OCCURRENCE : Bramlette and Mar tini (1964) r ecorded 
a simi l ar form from the lower Maastrichtian 
of Alabama (Ripley) , the Ne therlands , and 
Tunisia . It was recorded in this study from 
the Bluffport- Prairie Bluff i n terval . 

I LLUSTRATION : Pla te 10, figure 18- 19 . 

ZYGODISCUS sp . aff . Z. SIGMOIDES Braml e tte and 
Sull ivan , 1961 

Aff . Zygodiscus sigmoides , Bramlette and Sullivan, 
1961, p . 149 , pl . 4 , figs. lla-e . 

Aff . Bramle tte and Martini, 1964, p . 
303 , pl . 4 , figs . 3- 5 . 

REMARKS : This species was originally described 
from Paleocene stra t a . Bukry (1969) has des 
cribed a form, Zygodiscus sp . aff . Z . sig~oides 
f rom Campanian deposi ts in Texas and Germany . 
Unfortunately , his electron mic r og r aphs could 
no t be positively correlated wi th light 
micrographs . The form illustrated here , based 
on polarized light mi cr ographs is thought t o 
be rela t ed to Z. sigmoides . 

ILLUSTRATION: Plate 1 , figures 14- l5 . 

ZYGOD I SCUS SP I RALIS Bramle tt e and Martini, 1964 

Zygodiscus spiralis Bramlette and Martini, 1964 , 
p . 303, pl. 4 , f i gs . 6- 8 . 

__________ Gar t ner , 1968, p . 35 , pl . 5, f i gs . 21-22; 
pl. 7, fig . 3 . 

REMARKS : In phase con trast illumination t his spe
cies resembles other forms of Zygodiscus , it 
is however, ve r y dist i nctive in polarized 
light and characteriza tion should be made on 
this basis . Bramle tte and Martini (19 64) ori
ginally described this species from the Upper 
Maastrichtian a t Bellocq, France . 
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- ILLUSTRATION: Plate 1, figures 11-13. 

ZYGODISCUS WYNNHAYI n. sp. 

Zygodiscus simpl ex Hay and Mohler, 1967, p. 1532, 
pl. 199, figs. 11-15, 22. (Not Z. simplex 
Brarnlette and Sullivan, 1961). 

DIAGNOSIS: Relatively large form of Zygodiscus 
containing a pronounced crossbar . 

DESCRIPTION: Elliptical in outline with a smooth 
rim of medium width. The oval, open central 
area is transversed by a large crossbar lying 
in the minor axis; the crossbar lies on top 
of the rim and generally extends no further 
than the midpoint of the rim width. Zygodis
cus wynnhayi is characterized by this large, 
almost elliptical crossbar whose edges are 
turned upward nearly perpendicular to the 
coccolith. 

REMARKS: Hay and Mohler, 1967, referred to a form, 
similar to the one described here as Z. sim
plex Brarnlette and Sullivan 1961. This author 
believes that the species illustrated by Hay 
and Mohler as Z. simplex is actually Z. wynn
hayi n. sp. Hay and Mohler 1967 also observed 
this form with a stern, but none exhibiting 
this structure were observed here. 

SIZE: Approximately 7 - 9 u. 
OCCURRENCE: Throughout the upper Ripley and 

Prairie Bluff samples studied. Hay and Moh
ler, 1967, recorded it from the Cruciplacoli
t hus tenuis zone to the Discoas ter multira
diatus zone at Pont Labau, France. 

ILLUSTRATIONS: Plate 9, figures 21, 22. 
HOLOTYPE: M.S.U 2125 

ZYGODISCUS XENOTUS (Stover) 1966 nov. comb. 

Zygolithus xenot us Stover, 1966, p. 149, pl. 4, 
figs. 16, 17; pl. 9, fig. 2. 

REMARKS: In polarized light the entire specimen is 
bright and can be roughly divided lengthwise 
into two parts by a reversed sigmoidal extinc
tion line. Also, in polarized light the outer 
rim appears to dentate. 

ILLUSTRATION: Plate 7, figures 1-2. 

Genus EIFFELLITHUS Reinhardt, 1965 
Type: Eiffellithus turri seiffeli (Deflandre) 

Reinhardt, 1965 

EIFFELLITHUS TURRISEIFFELI (Deflandre) 
Reinhardt, 1965 

Ei ffe lli t hus turri seiffeli (Deflandre) Reinhardt, 
1965, p. 32. 

Clinorhabdus t urri seiffeli (Deflandre) Stover, 1966, 
p. 138, pl. 3, fig. 9. 

REMARKS: Very common in Upper Cretaceous strata. 

Genus CHIASTOZYGUS Gartner, 1968 
Type: Chi as tozygus amphipons (Brarnlette and 

Martini) Gartner, 1968 
CHIASTOZYGUS AMPHIPONS (Brarnlette and Martini) 

Gartner, 1968 

Zygodiscus amphi pons Brarnlette and Martini, 1964, 
p. 302, pl. 4, figures 9-10. 

Chias tozygus amphi pons Gartner, 1968, p. 26, pl. 8, 
figs. 11-14, pl. 11, fig. 9, pl. 22, figs. lO
ll. 

RE~~RKS: The form illustrated here is very similar 
to the specimens figured by Gartner (1968) and 
Bramlette and Martini (1964). In the specimens 
obser ved, the central open area has an irregu
lar shape, suggesting that it may have been 
spanned by a very thin layer of calcite which 
has subsequently deteriorated . 

ILLUSTRATION: Plate 6, figures 8- 9 . 

CHIASTOZYGUS INITIALIS (Gorka) Cepek and Hay, 1969a 

Discolithus initialis Gorka, 1957, pl. III, fig. 1 
Chias tozygus ini t ialis (Gorka) Cepek and Hay, 1969a, 

p. 337, pl. XXI, fig. 4. 
REMARKS: Numerous unnamed forms similar to C. ini

tialis are present in the Carnpanian and Maas
trichtian, resulting in much confusion regard
ing the lowest occurrence surface of C. initia
lis . The specimen illustrated by Cepek and 
Hay (1969a) corresponds to the strict species 
definition of C. initialis . Figure 19, plate 
9, in this report is very similar to the 
Cepek and Hay (1969a) species though not iden
tical to it. 

ILLUSTRATION: Plate 6, figures 6, 7; plate 9, 
figures 19. 

CHIASTOZYGUS sp. 

REMARKS: The three figures shown here represent 
some of the various forms distantly similar to 
C. initialis . Ranges for these forms were not 
recorded. 

OCCURRENCE: Found throughout the Bluffport Marl 
and Ripley Formation. 

ILLUSTRATION: Plate 9, figures 16-18. 

CHIASTOZYGUS MEDIAQUADRATUS n. sp. 

DIAGNOSIS: Species of Chiastozygus distinguished by 
its rhomb-like, ovaloid shape. 

DESCRIPTION: Smooth, narrow rimmed, oval form with 
a slight rhomboidal characteristic. The off
set crossbars meet in the central area in such 
a way as to form a quadrate perforation. 

REMARKS: Both Manivit (1971) and Worsley (1971) 
have described species similar to C. mediaqua
dratus. Worsley (1971) described a new spe
cies, EiffeUithus dennisoni , from the Albian 
and Early Cenornanian of the Western Atlantic: 
Manivit (1971) has also described a species 
from the Late Albian (plate 4, figures 4, 5) 
which she refers t o as Chiastozygus litter ar
ius (Gorka) Manivit. The range of this species 
is given as Albian to Maastrichtian. Manivit 
(1971) and Worsley (1971) may have described 
the same species from the Albian, \vhile 
Manivit may have taken C. mediaquadratus for 
C. l i t t er arius in the Maastrichtian. 

C. l i t t erarius (Gorka) Manivit or a very 
similar form extends into the Carnpanian (Risat 
ti-unpub. data) where it may give rise to C. 
mediaquadratus. 

OCCURRENCE: Found throughout the Bluffport Marl, 
Ripley Formation and Prairie Bluff Chalk . 

ILLUSTRATION: Plate 6, figures 10, 11. 
HOLOTYPE: M.S.U. 2100 
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CHIASTOZYGUS PROPAGULIS Bukry, 1969 

Chiastozygus propagulis Bukry, 1969, p. 51, pl. 28, 
figs. 4, 5. 

REMARKS: The form illustrated here closely resem
bles Bukry's (1969) electron micrograph. Two 
of the four crossbars are distinctly offset. 
This species also resembles Zygolithus s ibayus 
Pienaar the difference being that the offset 
is not ~s great as in z. sibayus and Z. siba
yus may have a short fifth arm aligned with 
the long axis. 

ILLUSTRATION: Plate 6, figures 22-23. 

CHIASTOZYGUS ROTATORIUS n. sp. 

DIAGNOSIS: Species of Chiastozygus with a cross
like bar structure. 

DES CRIPTION: Elliptical with a medium to narrow, 
smooth outer rim and a narrow inner rim. The 
crossbar structure is similar to the "cross" 
found in Vekshinella forms, except that the 
entire structure has been dextrally rotated 
approximately 30° from the major axis. 

REMARKS: The central area also exhibits a dark 
cross- shaped structure slightly offset from 
the main structure. 

SIZE : Approximately 5.5 to 6.0 u. 
OCCURRENCE: C. rotatorius was found sporadically 

throughout the Bluffport, Ripley and Prairie 
Bluff strata . 

ILLUSTRATIONS: Plate 8, figures 22, 23. 
HOLOTYPE: M.S.U. 2102 

CH IASTOZYGUS TRABECULATUS (Gorka) Reinhardt & 
Gorka, 1967, nov. corn. 

~iscolithus trabeculatus Gorka, 1957, p. 253, pl. 
3' fig. 8. 

~iffelli thus trabeculatus (Gorka) Reinhardt & Gorka, 
1967, p. 241, pl . 31, figs. 19, 23; pl. 32, 
fig . 1, test-fig. 5. 

Roth & Thierstein, 1972, pl . 
12 , f i-g-s-.-7,.----1--=8,.--.-

REMARKS: The arrangement of the bridge structure 
places this species in the genus Chiastozygus. 
It is similar to C. propagulis with which it 
may easily be confused; the major difference 
being the distinct "H" shape of the C. trabecu
latus bridge structure. 

ILLUSTRATIONS : Plate 6, figures 20, 21. 

Genus STEPHANOLITHION Deflandre, 1939 
Type: Stephanolithion bigoti Deflandre, 1939 

STEPHANOLITHION LAFFITTEI Noel, 1956 
Stephanolithion sp . cf. S. lafittei Bramlette and 

Martini, 1964, p . 320, pl. 6, figs . 12-15. 
Corollithion octoradiatum Gartner, 1968, p . 35, pl. 

6, figs. Sa-c; pl. 10, figs. 14-15; pl. 11, 
figs . 7a- c; pl . 22, fig. 19. 

REMARKS : The specimen illustrated here closely 
resembles the figures illustrated by Gartner 
(1968) as Corollithion octoradiatum (pl. 11 , 
figs . 7a-c) . The peripheral spines in most 
of the specimens observed were poorly develop
ed. 

ILLUSTRATIONS: Plate 1, figures 7-8. 

Genus COROLLITHION Stradner, 1961 
Type: Corollithion exiguum Stradner, 1961 

COROLLITHION EXIGUUM Stradner, 1961 

Corollithion exiguum Stradner, 1961, p. 83, test. 
figs. 58-61. 
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Bramlette and Martini, 1964, p. 308, pl. 
---=--~ 5, figs. 8-9. 
ILLUSTRATION: Plate 1, figures 4-5. 

COROLLITHION SIGNUM Stradner, 1963 

Corollithion signum Stradner, 1963, p. 11, pl . 1, 
fig. 13. 

Bukry, 1969, p. 41, pl. 19, figs. 5, 7 
___ n_o_t--::f ig. 8. 

REMARKS: This species is easily identified by its 
hexagonal outline and asymmetrical cross 
spanning the large, open central area. Bukry 
(1969) discusses in great detail the struc
tural details he has observed in this species. 

ILLUSTRATIONS: Plate 1, figures 2-3. 

Genus CYLINDRALITHUS Bramlette and Martini, 1964 
Type: Cylindralithus serratus Bramlette and 

Martini, 1964 
CYLINDRALITHUS GALLICUS (Stradner) Bramlette and 

Martini, 1964 

Coccolithus gallicus Stradner, 1963, p. 10, pl. 1, 
figs. 8-8a. 

Cylindralithus gallicus (Stradner) Bramlette and 
Martini, 1964, p. 308, 310, pl. 5, figs. 15-
17. 

REMARKS: The specimen illustrated here is referred 
to as C. gallicus based on its similarity to 
the specimen illustrated by Bramlette and 
Martini (1964). 

OCCURRENCE: Bramlette and Martini (1964) recorded 
this species as rare in the type Maastrichtian 
and present in the Upper Maastrichtian and its 
equivalents in France, Tunisia and Alabama 
(Prairie Bluff Formation). The range of this 
species was not recorded, but it was observed 
in samples Pb.2 and Pb . 3 from the Prairie 
Bluff Chalk of the Campus section. 

ILLUSTRATION: Plate 9, figures 9, 10 . 

CYLINDRALITHUS SERRATUS Bramlette and 
Martini, 1964 

Cylindralithus serratus Bramlette and Martini, 
1964, p. 310, pl. 5, figs. 18-20. 

REMARKS: This species was observed only in plan 
view. It differs from C. gallicus by the 

serrate rim and smaller central opening. Other 
features expressed by Bramlette and Mar t ini 
(1964), such as a basal ~ore plate, were not 
observed in the specimens available . 

ILLUSTRATION: Plate 9, figures 11, 12 . 

CYLINDRALITHUS sp. 

REMARKS: Based on its appearance this form is 
placed in the genus Cylindralithus. It appears 
to consist of lath shaped elements oriented 
sinistrally and partly protruding from the 
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periphery giving the specimen a "ragged" 
appearance . 

OCCURRENCE : The abundance of this species was not 
recorded, though its presence was noticed in 
the upper Ripley strata . 

ILLUSTRATION: Plate 7, figures 3, 4 . 

Genus SCAPHOLITHUS Deflandre, 1954 
Type : ScaphoZithus fossiZis Deflandre, 1954 

SCAPHOLITHUS FOSSILIS Deflandre, 1954 

ScaphoZithus fos siZis Deflandre in Deflandre and 
Fert, 1954, p. 51, pl. 8 , fig . 12, 16-17. 

~--~~~ Manivit , 1965, p. 193, pl . 1, figs. 8. 
ScaphoZi thus sp. Gartner, 1968, p . 122, pl. 7, figs . 

4a- c. 
ScaphoZithus fos si Zis Bukry, 1969, p. 64, pl. 38, 

figs. 5-8. 
REMARKS : This form is characterized by an elongate, 

rhomboidal shape. Bukry (1969) who has suc
ceeded in defining three species from the Cre
taceous, delineates S. fossiZis by its rounded 
ends . 

ILLUSTRATION: Plate 8, figures 24, 25. 

Genus CRETARHABDUS Bramlette and Martini , 1964 
Type: Cretarhabdus conicus Bramlette and 

Martini, 1964 
CRETARHABDUS ACTINOSUS (Stover) nov. comb. 

CoccoZithus actinosus Stover, 1966, p . 138, pl. 1, 
figs. 15-16, pl. 8, fig . 7. 

REMARKS : Simi l ar to Stover ' s (1966) illustration 
5b. Depending on the size of the central area, 
Stover 's forms are similar to C. crenuZatus 
Bramlette and Martini, (see remarks for C. cre
nuZatus ) . The specimens seen here have a 
larger central area delineated by an irregular 
outer periphery . 

ILLUSTRATION: Plate 6, figures 3- 4 . 

CRETARHABDUS CRENULATUS Bramlette and Martini, 1964 

Cr etarhabdus crenuZatus Bramlette and Martini , 1964 , 
p. 300, pl. 2, figs. 21-24. 

Gartner, 1968, p . 22, pl. 1, figs, 8- 9; 
pl. 19, fig . 11, pl. 20, figs. 10-11. 

REMARKS : This specimen is similar to that illustra
ted by Bramlette and Martini (1964) . The spe
cies is somewhat difficult to differentiate 
from C. actinosus; in this study the two spe
cies were separated by the smaller central 
area and scalloped outer margin of the central 
area of C. actinosus . 

ILLUSTRATION : Plate 6, figures 1- 2. 
CRETARHABDUS DECORUS (Deflandre) Bramlette and 

Martini, 1964 

RhabdoZithus decorus Deflandre in Deflandre and 
Fert, 1954, p. 159, pl. 13, figs. 4-6, text 
fig . 87 . 

Cretarhabdus decorus (Deflandre) Bramlette and 
Mar tini, 1964, p. 300 , pl. 3, figs . 9-12. 

REMARKS: The specimens observed here agree very 
well with those illustrated by Bramlette and 
Martini (1964) and Gartner (1968). This form, 
both with and wi thout the stem, is ver y dis
tinctive and easily recognized. 

ILLUSTRATION: Plate 2, figures 16-20 . 

CRETARHABDUS LORIEI Gar tner , 1968 

ArkhangeZskieZZa striata (Stradner) . Stover, 1966, 
p. 137 , pl. 2, figs . 3- 4. 

Cretarhabdus Zoriei Gartner , 1968, p. 21, pl. 24, 
figs . 9-10. 

REMARKS : The species observed here is more closely 
allied to the one illustrated by Stover (1966) 
than to those figured by Gartner (1968). 
Generally, certain identification depends on 
observation with crossed nicols . 

ILLUSTRATION: Plate 2 , figure 14-15. 

Genus CRIBROSPHAERA Arkhangelsky, 1912 
Type : Cribrosphaera ehrenbergi Arkhangelsky , 1912 

CRIBROSPHAERA CIRCULA n. sp. 

DIAGNOSIS: Species of Cribrosphaera with circular 
outline in plan view . 

DESCRIPTI ON : Circular in outline with a rim that 
appears to consist of two tiers constructed of 
numerous elements . The surface of the central 
area appears to be either perforated or granu
lated under phase contrast il lumination . 

REMARKS : This species is similar to C. ehrenbergi 
except for its circular outline and much 
smaller size. 

SIZE : Abou t 4 . 0- 4 . 5 u. 
OCCURRENCE : Though easily recognized its presence 

was rare in the Ripley Formation of both the 
Chapel Hill and Rock Hill sections. 

ILLUSTRATION: Plate 8, figures 20- 21 . 
HOLOTYPE : M. S. U. 2103 

CRIBROSPHAERA EHRENBERGI Arkhangelsky, 1912 

Cribr osphaera ehrenbergi Arkhangelsky, 1912, p. 
412, pl . 6, fig . 19 . 

DiscoZithina sp . aff . D. numerosa Bramlette and 
Martini, 1964, p. 301, pl. 1, figs. 23- 24. 

Cribrosphaere ZZa ehrenbergi Gartner, 1968, p. 40, 
pl. 1, figs. 17-19; pl. 4 , fig. 13. 

REMARKS : The rim consists of two tiers construc ted 
of numeroud elements. The plate covering the 
central area con tains what appear to be per
forations randomly scattered over its surface . 
Bukry (1969) has considered several species 
(C. Zinea, and C. matthewsi) to be homonyms 
of C. ehrenbergi. It is thought that the 
illustrations presented here are indicative of 
C. ehrenbergi as described by Arkhangelsky 
(1912) from the Upper Cretaceous of Russia . 

ILLUSTRATION: Plate 2, figures 3, 4. 
CRIBROSPHAERA LINEA (Gartner) nov. corn. 

CribrosphaereZZa Zinea Gartner, 1968, p. 40, pl . 1, 
fig. 16, pl . 3, fig. 4, pl . 11, fig . 16. 

REMARKS: The specimen figured here is identical to 
that illustrated by Gartner (1968), pl. 3, 
fig. 4 . Bukry (1969) considered C. Zinea as 
being a junior synonym of C. ehrenbergi . In 
this paper C. Zinea is distinguished from C. 
ehrenbergi by its larger rim and smaller cen
tral area which in the light microscope 
appears to consist of subparallel perforations. 

ILLUSTRATION: Plate 2, figure 5 . 
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Genus CRETADISCUS Gartner, 1968 
Type: Cretadiscus polyporus Gartner, 1968 

CRETADISCUS COLATUS Gartner, 1968 

;re tadiscus colatus Gartner, 1968, p. 36, pl. 10, 
figs. 7, 8; pl. 12, figs. Sa-c (not figs. 
6a-b). 

::ribrosphaera ehrenbergi Bukry, .1969, p. 44, pl. 22, 
fig. 11. 

REMARKS: Bukry (1969) argues for the fusion of the 
genera Cretadiscus and Cribrosphaera because 
the rim cycles may be similar; unfortunately 
this cannot be borne out with light optics. 
It is certain however, that the central areas 
of Cretadiscus and Cribrosphaera as illustrated 
by Gartner (1968) are distinct from one 
another. It is thought that the specimens re
ferred to here as Cretadiscus colatus and 
Cribrosphaera ehrenbergi are also distinct from 
one another and until an electronmicroscopic 
study is made the taxonomic status quo should 
be retained. 

ILLUSTRATION: Plate 2 , figures 1-2. 

Genus ARKHANGELSKIELLA Vekshina, 19S9 
Type: Arkhangelskiella cymbiformis Vekshina, 19S9 
ARKHANGELSKIELLA sp. aff. A. COSTATA Gartner, 1968 

Aff . Arkhangelskiella costata, Gartner, 1968, p. 37, 
pl. 8, figs. 1-3; pl. 11, fig. 1; pl. 28, fig. 
2. 

RE 1ARKS: The specimens observed here differ from 
those of Gartner (1968) by having only one 
crossbar (parallel with the major axis) and by 
being narrower wi th perforations arranged 
lengthwise in the central area , 

ILLUSTRATION: Plate 1, figures 18-19. 

ARKHANGELSKIELLA CYMBIFORMIS Vekshina, 19S9 

~~khangelskiella cymbiformis Vekshina, 19S9, p. 66, 
pl. 2, figs. 3a-b. 

------~~ Bramlette and Martini, 1964, p. 297, 
pl. 1, figs. 3-9. 

REMARKS : The specimen figured here is very similar 
to figures 7 and 9 of Bramlette and Martini 
(1964). A. cymbiformis is distinguished from 
A. speciallata by having the shorter suture 
normal to the longer. 

ILLUSTRATION: Plate 1, figures 21- 23. 

ARKHANGELSKIELLA PARCA Stradner, 1963 

Arkhangelskiella parca Stradner, 1963, p. 10 , pl. 1, 

fig. 3. 
--------~ Bramlette and Martini, 1964, p. 298, pl . 

1, figs. 1- 2 . 
__________ Gartner, 1968, p. 38, pl. 8, figs. 4-S , 

pl. 11, fig. 2. 
REMARKS : Arkhangelskiella parca is elliptical in 

outline wi t h a rim of three tiers each con
taining about SS elements, The small central 
area is diamond shaped and in the specimen 
illustrated here is divided into quadrants by 
two crossbars. Large perforations are present 
in each quadrant. 

ILLUSTRATION: Plate 1, figures 24, 2S. 

2S 

ARKHANGELSKIELLA SPECILLATA Vekshina, 19S9 

Arkhangelskiella specillata Vekshina, 19S9, p. 67, 
pl. 2, fig. s. 

Gartner, 1968, p. 39, pl. 8, figs. 6-7, 
pl. 11, fig. 4. 

REMARKS: This species is very similar to A. cymbi
formis , but differs by having the shorter 
suture oblique to the longer suture. Perfora
tions are present in the central plate. 

ILLUSTRATION: Plate 1, f igures 16, 17. 

Genus KAMPTNERIUS Deflandre, 19S9 
Type: Kamptnerius magnificus Deflandre, 19S9 

KAMPTNERIUS MAGNIFICUS Deflandre, 19S9 

Kamptnerius magnificus Deflandre, 19S9, p. 13S, pl. 
1, figs, 1-4. 

----~--~ Bramlette and Martini, 1964, p. 301 , pl. 
2 , figs. 1-3. 

---------- Gartner, 1968, p. 39, pl. 2, figs. 1-2. 
REMARKS: The flange in the species observed was 

seldom very large. The longitudinal cleavage 
was quite large in many of the specimens 
observed, with both sides of the central area 
sloping toward the cleavage forming a concave 
central area. In many specimens fine pores 
were also dominant in the central area. 

ILLUSTRATION: Plate 2, figures 21-22. 

KAMPTNERIUS sp . aff. K. PUNCTATUS Stradner, 1963 

Aff. Kamptnerius punctatus Stradner, 1963, p. 11, 
pl. 2, fig. 3. 

REMARKS: The flange was generally not very large 
in the specimens observed. Specimens observed 
differ from Stradner's (1963) by having very 
fine pores randomly distributed over the 
central area. 

ILLUSTRATION: Plate 2, figure 23 . 

Genus PREDISCOSPHAERA Vekshina, 19S9 
Type: Prediscosphaera decorata Vekshina, 19S9 

PREDISCOSPHAERA CRETACEA (Arkhangelsky) 
Gartner, 1968 

Deflandrius cretacea (Arkhangelsky) Bramlette and 
Martini, 1964, p. 301, pl. 2, figs. 11-12. 

Prediscosphaera cretacea (Arkhangelsky) Gartner, 
1968, p. 19, pl. 2, figs. 10-14; pl . 3, fig . 
8; pl. 4, figs. 19-24; pl. 6, figs. 14-lS . 

REMARKS: Both Bukry (1969) and Gartner (1968-) have 
examined in detail the taxonomic problems of 
this form. Based on electron micrographs, 

Bukry (1969) divided this form into a number of 
sub-species; this could not be satisfactorily 
duplicated with the light microscope . 

ILLUSTRATION: Plate 2, figures 10-11. 

PREDISCOSPHAERA SPINOSA (Bramlette and Martini) 
Gartner, 1968 

Deflandrius spinosus Bramlette and Martini, 1964, 
p. 301, pl . 2, fig. 3. 

Prediscosphaera spinosa Gartner, 1968, p. 20, pl. 2, 
figs. lS-16; pl. 3, figs. 9-10. 

--------- Bukry, 1969, p. 40, pl . 18, figs . 7- 9. 
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REMARKS: This species is easily distinguished fr om 
other species of Predisaosphaera. The rim of 
the specimen contains about 16 elements and, 
as mentioned by Gartner (1968), the crossbars 
are not oriented exactly on the minor and 
major axes. 

ILLUSTRATION: Plate 2, figures 12-13. 

Genus SOLLASITES Black, 1967 
Type: SoZZasites barringtonensis Black, 1967 

SOLLASITES HORTICUS (Stradner, Adamiker and 
Maresch) Cepek and Hay , 1969b 

Coaaolithus hortiaus Stradner, Adamiker and Maresch, 
1966, pl. 2, fig. 4, p. 337. 

Cos taaent rum horti aum (Stradner et . aZ .) Bukry, 
1969, p. 44, pl. 21, fig. 12; pl. 22, figs. 
1-4. 

Sollasites hor tiaus (Stradner, et . al .) Cepek and 
Hay, 1969, p. 325. 

REMARKS: This species is easily distinguished by 
having three parallel bars extending the length 
of the central area, and joining a bar lying in 
the minor axis. 

ILLUSTRATION: Plate 3, figure 13. 

SOLLASITES sp. 

REMARKS: Unfortunately this form was never clearly 
observed in phase contrast illumination or in 
polarized light for a more definite analysis. 
The outer shield appears to consist of at least 
14 elements and possibly 25; the large, oval 
central area appears devoid of structure except 
for a single bar, or suture lying on the long 
axis with a boss or stem base at approximately 
its midpoint. The peripheral shield and the 
structure in the central area suggest this 
specimen may belong to the genus SolZasites. 

ILLUSTRATION: Plate 3, figure 14. 

Genus WATZNAUERIA Reinhardt, 1964 
Type: Watznaueria angustoralis Reinhardt, 1964 

WATZNAUERIA BARNESAE (Black) Bukry, 1969 

Termalithus barnesae Black in Black and Barnes, 
1959, p. 325, pl. 9, figs. 1-2. 

EZZipsageZosphaera frequens Noel, 1965, p. 119, pl. 
11, figs. 7-10; pl. 12, figs. 1-10; pl. 13, 
figs. 1-10. 

Coaaolithus barnesae (Black) Gartner, 1968, p. 17, 
pl. 1, fig. 12, pl. 4, figs. 6-7; pl. 8, figs. 
18-22. 

Watznaueria barnesae (Black) Bukry, 1969, p. 31, 
pl. 10, figs. 1-7. 

REMARKS: This common species encompasses a variety 
of forms. Although Bukry (1969) has managed 
to separate many of the forms, their strati
graphic value has yet to be ascertained. 

ILLUSTRATION: Plate 3, figures 6-9. 

WATZNAUERIA GRONOSA (Stover) nov. com. 

Cyalolithus gronosus Stover, 1966, p. 140, pl. 1, 
figs. 1-3; pl. 8, fig. 1. 

~--~--~ Gartner, 1968, p. 19, pl. 22, fig. 22. 
Apertapetra gronosa Bukry, 1969, p. 26 , pl. 6, 

figs. 6-9. 

REMARKS: Bukry (1969) removed this species from 
the invalid genus CyaloZithus Kamptner placing 
it in the genus Apertapetra which consists 
primarily of Late Eocene to Pliocene species. 

ILLUSTRATION: Plate 3, figures 15-16. 

Genus BISCUTUM Black, 1959 
Type: Bisautum tes tudinarium Black, 1959 

BISCUTUM BLACKI Gartner, 1968 

Bisautum bZaaki , Gartner, 1968, p. 18, pl. 1, fig. 
7; pl. 6 , fig. 2; pl. 8, figs. 8- 10; pl. 11, 
fig. 8; pl . 15, fig. 2. 

REMARKS: The specimen illustrated here is very 
similar to that described by Gartner (1968). 
The wide shield is dark in phase contrast 
illumination and the elements of the shield 
exhibit a slight dextral orientation. 

Strangely, neither Manivit (1971) nor 
Bramlette and Martini (1964) observed its 
occurrence in strata of Maastrichtian age or 
earlier. 

ILLUSTRATION: Plate 3, figures 2-3. 

BISCUTUM PATELLA n. sp. 

DIAGNOSIS: Large species of Bisautum with an open 
oval central area bordered by a bright (in 
phase contrast) collar of smaller elements. 

DESCRIPTION: An elliptical form consisting of two 
appressed shields; the distal shield consists 
of approximately 22 elements with a slight 
dextral orientation. The proximal shield 
forms the outer edge of the large oval cen
tral area and consists of about 18 elements. 
In phase contrast illumination the outer 
shield appears dark while the distal shield 
is bright, thus forming a contrasting whi te 
collar. 

REMARKS: The large size and oval central area bor
dered by the white collar are distinguishing 
characteristics of this species . 

SIZE: Approximately 6.5 u. 
OCCURRENCE: Observed in the upper Ripley Forma

tion; occurrences were very rare. 
ILLUSTRATION: Plate 3, figures 11, 12. 
HOLOTYPE: M. S. U. 2099 

Genus CRICOLITHUS Kamptner, 1958 
Type: CriaoZithus multiradiatus Kamptner, 1958 

CRICOLITHUS GRANULATUS n. sp. 

DIAGNOSIS: Species of CriaoZithus noted by the 
granulated appearance of the medium sized, 

continuous central plate. 
DESCRIPTION: Oval in outline, with an outer rim 

whose elements present a scalloped appearance 
in phase contrast illumination. The central 
plate is continuous and is probably formed 
of micro-crystaline elements whose uneven sur
face give it a distinctive granulated charac
ter. 

REMARKS: This specimen can be easily mistaken for 
CriaoZithus solidus (Stover) Manivit, 1971. 
Distinguishing the two forms is the wider outer 
rim, smaller central plate and non-granular 
appearance of C. soZidus . 
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SIZE: About 4 . 8 u. 
OCCURRENCE: Abundance estimates were not recorded 

for this species; it was observed sporadically 
in the upper Ripley Formation. 

:LLUSTRATION: Plate 2, figures 6, 7. 
~OLOTYPE: M. S. U. 2100 

CRICOLITHUS SCUTULATUS n. sp. 

DIAGNOSIS: Species of Cricolithus distinguished by 
a diamond shaped perforation in the central 
area. 

)E SCRIPTION: Oval in outline, with an outer rim of 
medium width. The rim in phase contrast 
illumination appears to be scalloped. The cen
tral area is noted by a diamond shaped perfora
tion rotated about 30 degrees dextrally from 
the major axis. 

~MARKS: The distinguishing central area appears t o 
be formed by four elements extending toward 
the center from each of the four quadrants. 
This is suggestive of the genus Tranolithus. 

SI ZE : About 4.0 u. 
OCCURRENCE: Its abundance was rare in the Bluffport 

Mar! of the Rock Hill section and in the Ripley 
of the Rock Hill and Chapel Hill sections. 
Its abundance increased in the Prairie Bluff 
strata examined. 

ILLUSTRATION: Plate 6, figures 24-25. 
nOLOTYPE : M. S. U. 2105 

Genus BIDISCUS Bukry, 1969 
BIDISCUS ROTATORIUS Bukry, 1969 

3~iscus rotatorius Bukry , 1969, p. 27, pl. 7, figs. 
5- 9. 

~~~S : The circular shield of this species 
appears dark in phase contrast illumination. 
According to Bukry (1969) there are 16 to 23 
elements in the shield. The specimen figured 
here contains 20 elements with a slight, dex
tral orientation. 

:~LUSTRATION : Plate 3, figures 4, 5. 

Genus MARKALIUS Bramlette and Martini, 1964 
Type: Cyclococcolithus leptoporus Murray and 

Blackrnan var. inversus Deflandre, 1959 
MARKALIUS ASTROPORUS (Stradner) Hay and 

Mohler, 1967 

: jclococcolithus astroporus Stradner, p. 75, pl. 9, 
figs . 5-7, text figs. 3/2a, b . 

.'·:~kalius astroporus (Stradner) Hay and Mohler, 
1967, p. 1528, pl. 196, figs. 32-35; pl. 198, 
figs. 2, 6. 

:y lindrali t hus gallicus (Stradner) Gartner, 1968, 
p. 46, pl. 6, figs. lla-c. 

RE~~S: This species was once thought to be re
stricted to the Paleocene and was used by Hay 
and Mohler (1967) to define the lowest zone 
in the Paleocene at Pont Labau (France). 
Gartner (1968), however, illustrated an identi
cal species from the Cretaceous of Texas and 
Arkansas but described it as Cylindralithus 
gallicus Stradner. 

ILLUSTRATION: Plate 3, figures 10 and 24. 

MARKALIUS sp. 

27 

REMARKS: This specimen is very large, oval shaped 
and distinguished by a peculiar s t ruc t ure in 
the central area. This structure consists of 
a slightly oval perforation in the center of 
the central area joined at its long ends by 
two sutures opposite each other and offset 
from the long axis by about 30 degrees. The 
entire structure is orientated diagonally 
across the central area. 

ILLUSTRATION: Plate 3, figure 1. 

Genus THORACOSPHAERA Kamptner, 1927 
Type: Thoracosphaera pelagica Kamptner, 1927 

THORACOSPHAERA sp. aff. T. IMPERFORATA 
Kamptner, 1927 

Thoracosphaera sp. aff. T. imperforata Kamptner, 
1946, p. 100. 

---------- Kamptner, 1955, p. 37, pl. 8, fig. 98. 
------~~ Bramlette and Martini, 1964, p. 305, 

pl. 5, figs. 1-2. 
REMARKS: Spherical in shape, consisting of inter

locking irregularly shaped calcite elements. 
Irregular nature of the elements are best seen 
in polarized light. 

ILLUSTRATION: Plate 8, figures 16-17. 

Genus BRAARUDOSPHAERA Deflandre, 1947 
Type: Pontosphaera bigelowi Gran and 

Braarud, 1935 
BRAARUDOSPHAERA BIGELOWI (Gran and Braarud) 

Deflandre, 1947 

Pontosphaera bigelowi Gran and Braarud, 1935, p. 
388, fig. 67. 

Braarudosphaera bigelowi (Gran and Braarud), 
Deflandre, 1947, p. 439, figs. 1-5. 

REMARKS: A simple 5-element pentalith found 
sparingly throughout the Bluffport, Ripley and 
Prairie Bluff samples . None of the specimens 
observed exhibited the "imbricateness" men
tioned by Hay and Towe (1962) and Gartner 
(1968) as occurring in some Cretaceous speci-
mens. 

ILLUSTRATION: Plate 3, figures 23; Plate 10, 
figures 3 , 4. 

BRAARUDOSPHAERA AFRICANA Stradner, 1961 

Braarudosphaera a pentalithes tres effiles, Noel, 
1958, p. 189, pl. 9, fig. 47. 

Braarudosphaera africana Stradner, 1961, p. 82, 
text. fig. 44. 

Stradner, 1968, p. 44, pl. 46. 

REMARKS: This species is classified as B. afr ica
nus because of the subrounded periphery of the 
petals. 

ILLUSTRATION: Plate 3, figures 21, 22. 

BRAARUDOSPHAERA DISCULA Bramlette and Riedel, 1954 

Braarudosphaera discula Brarnlette and Riedel, 1954, 
p. 394, pl. 38, fig. 7. 

----------Hay and Mohler, 1967, p. 1535, pl. 202, 
figs. 13-15. 

~~~~--. Manivit, 1971, p. 121, pl. 3, fig. 17. 
REMARKS: This species is distinguished by its 
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rounded outline. The specimens observed in 
this study were very similar to the B. discuZa 
figured by Manivit (1971). Specimens observed 
by Hay and Mohler (1967) from Pont Labau were 
ideally circular in outline while those 
observed in this study were irregularly round
ed. 

ILLUSTRATION: Plate 3, figures 19, 20. 

BRAARUDOSPHAERA IMBRICATA Manivit, 1966 

Braarudosphaera imbricata Manivit, 1966, p. 268, pl. 
1, figs. 4a-b. 

------~--Hay and Mohler, 1967, description omit
ted, pl. 202, figs. 9, 10, 11. 

REMARKS: The specimen illustrated here is identical 
to the one figured by Hay and Mohler (1967). 
The holotypes shown by Manivit (1966) of this 
species are very poor and it cannot be ascer
tained with total certainty that B. imbricata 
Manivit (1966) and this species are conspeci
fic . 

ILLUSTRATION: Plate 10, figure 5. 

BRAARUDOSPHAERA sp. aff. B. TURBINEA Stradner, 1963 

Aff. Braarudosphaera turbinea Stradner, 1963, p. 10, 
pl. 6, figs. 8-8a. 

REMARKS: The figures illustrated here are similar 
to those portrayed by Stradner (1963). The 
distinct whorls suggested by Stradner's draw
ings were not observed, but the extension and 
over lapping of the plates is evident, expecia
l ly in polarized light. 

ILLUSTRATION : Plate 3, figures 17-18; plate 10, 
f igures 1-2. 

Genus LITHRAPHIDITES Deflandre, 1963 
Type: Lithraphidites carnioZensis Deflandre, 1963 

LITHRAPHIDITES CARNIOLENSIS Deflandre, 1963 

Lithraphidites carnioZensis Deflandre, 1963, p. 
3468, figs. 1-8. 

---------- Manivit, 1965, p. 194, pl. 2, fig. 19. 
--------~ Gartner, 1968, p. 43, pl. 5, fig. 4; pl. 

6, figs. 8a-b; pl. 10, figs. 16-17; pl. 12, 
fig s. 8a-c; pl. 22, figs. 24- 25; pl. 25, fig. 
9. 

REMARKS: In the samples studied L. carnioZensis 
specimens exhibited extensive var iations in 
size and an apparent increase in the wid th/ 
length ratio suggesting an evolutionary trend 
toward L. quadratus . 

ItLUSTRATION: Plate 7, figures 11-14, 19. 

LITHRAPHIDITES GROSSOPECTINATUS Bukry, 1969 

Lithraphidites grossopectinatus Bukry, 1969, p. 66, 
pl. 40, fig. 3. 

--------- Cepek and Hay, 1969b, p. 331. 
---------- Manivit, 1971, p. 127, pl. 16, fig. 12. 
REMARKS: L. grossopectinatus differs from L. 

quadratus by the possession of blunt teeth 
along the periphery of the keels. Bukry 
(1969), reports there are approximately four 
major teeth, however, only three major teeth 
could be distinguished on the specimens 

studied. 
ILLUSTRATION: Plate 7, figure 18. 

LITHRAPHIDITES QUADRATUS Bramlette and 
Martini, 1964 

Lithraphidites quadratus Bramlette and Martini, 
1964, p. 310, pl. 6, figs. 16-17; fig. 8. 

------~~ Gartner, 1968, p. 43, pl. 2, fig. 3; 
pl. 3, fig. 3; pl. 5, figs. 1-2. 

REMARKS: The specimen figured here is similar to 
those illustrated by Bramlette and Martini 
(1964). It is not however similar to all the 
figures presented by Gartner (1968). Most 
notable were the lack of spines in the forms 
observed. This specimen is stratigraphically 
very important as its lowest occur rence is at 
the base of the Prairie Bluff Chalk. 

ILLUSTRATION: Plate 7, figure 17. 

LITHRAPHIDITES sp. 

REMARKS: This form which is very similar to L. 
grossopectinatus Bukry, was found in samples 
176 and 177 in the Chapel Hill section. It 
differs from L. grossopectinatus by having 
fewer, wider teeth. 

ILLUSTRATION: Plate 10, figure 13. 

Genus MICRORHABDULUS Deflandre, 1959 
Type: MicrorhabduZus decoratus Deflandre, 1959 

MICRORHABDULUS BELGICUS Hay and Towe, 1963 

MicrorhabduZus beZgicus Gartner, 1968, p. 44, pl. 
6, figs. 13a- c; pl. 10, figs. 21- 23, pl. 12, 
figs. 13a-c; pl. 22, fig. 27. 

REMARKS: Complete specimens distinguished by 
pointed ends are rare. 

ILLUSTRATION: Plate 3, figure 25. 

MICRORHABDULUS DECORATUS Deflandre, 1959 

MicrorhabduZus decoratus Deflandre, 1959, p. 140, 
pl. 4, figs. 1- 5. 

---------- Bramlette and Martini , 1964, p. 314, pl. 
6, figs . 1-2. 

REMARKS: The specimen illustrated agrees closely 
with those of Deflandre (1959) and Bramlette 
and Martini (1964). 

ILLUSTRATION: Plate 10, figures 14-15. 

MICRORHABDULUS ELONGATUS Gartner, 1968 

MicrorhabduZus sp. Bramlette and Martini, 1964, p. 
316, pl. 6, fig. 5. 

MicrorhabduZus eZongatus Gartner, 1968, p. 44, 

pl. 9, fig. 21; pl. 12, fig . 15. 
REMARKS: The placement of this specimen follows 

Gartner (1968). Although this form should 
probably be placed in a rhabdoZith genus it 
would be best to do so when the basal plate has 
been examined in detail. 

ILLUSTRATION: Plate 4, figure 1; plate 10 , figures 
11-12. 

MICRORHABDULUS STRADNERI Bramlette and 
Martini, 1964 
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Mi crorhabdulus stradneri Bramlette and Martini, 
1964, p. 316, pl. 6, figs. 3-4. 

---------- Gartner, 1968, p. 44, pl. 12, fig. 14. 
REMARKS: This species closely resembles M. decora

tus ; it can be distinguished from it by the 
striations that occur with phase contrast illu
mination. 

I LLUSTRATION: Plate 10, figures 8-9. 

Genus EURHABDUS Reinhardt, 1965 
Type: Eurhabdus luciformis Reinhardt, 1965 

EURHABDUS SCOTUS n. sp. 

DESCRIPTION: Characterized by being long and taper
ing, shaped like an alchemists cap or a "dunce 
cap" in outline with a small lip at the largest 
end forming a base. The edges are rugose and 
a straight suture, perpendicular to the base 
divides the specimen into two parts. In pola
rized light one of the two sectors is extinct 
while the other has the same crystal orienta
tion as the entire base. 

SIZE: About 8 u in length. 
OCCURRENCE: Lowest occurrence surface is sample 

179 from the Ripley Formation of the Chapel 
Hill section; the lowest occurrence i n the 
Rock Hill section i s in sample 238 , also from 
t he Rip l ey. The species is relatively short 
r anging with its highest occurrence recorded 
in sample 243, Ripley strata, of t he Rock Hill 
s ection. 

:LLUSTRATI ON: Plate 7, figures 9-10 . 
HOLOTYPE : No . 2106 

Genus LOXOLITHUS Noel, 1965 
Type: Loxolithus armilla (Bl ack and Barnes) 

Noel, 1965 
LOXOLITHUS ARMI LLA (Black and Barnes ) 

Noel, 1965 

~clolithus armilla Black and Barnes , 1959, p. 
327, pl. 12, fig. 2 . 

~oxolithus armilla Noel , 1965, p . 67, fig . 3. 
~clolithella inflexa (Kamptner ex Def l and re) Strad~ 

ner , 1968, p. 28 , pl. 10. 
~oxo lithus armilla (Noel) Manivit, 1971, p . 77 , pl. 

17 , figs. 7-10. 
REMARKS: Th~s species i s easily identified by the 

smooth moebius like appearance of the rim. 
OCCURRENCE: It was found here throughout the inter

val studied . Worsley (1969) recorded a similar 
species throughout the Prairie Bluff Chalk but 
not i n the Clayton Formation. 

I LLUSTRATION : Plate 7, figures 5-6. 

LOXOLITHUS sp. 

REMARKS: Thi s f orm fir s t appears in the uppermost 
Ripley Formation. It i s tentatively placed in 
the genus Loxolithus because of its shape. It 
is strongly suggeste~ howeve~ f r om f ragments 
of broken specimens t hat this struc ture may 
be surmounted by "x" shaped crossbars. 

ILLUSTRATION: Plate 7, figures 20, 21. 

Genus LUCIANORHABDUS Deflandre , 1959 

Type: Lucianorhabdus cayeuxi Deflandre, 1959 
LUCIANORHABDUS CAYEUXI Deflandre, 1959 
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Lucianor habdus cayeuxi Deflandre, 1959, p . 142-143, 
pl. 4, figs . 11-25. 

REMARKS: Although variable in form this species is 
distinctive and easily recognized. The speci
men illustrated here is analogous to Strad
ner's (1961) figures and identical to 
Deflandre's (1959) figure 11 on plate 4. 

I t is absent from Prairie Bluff strata, 
and is used as one of the criteria for diffe
rentiating the Prairie Bluff from the Ripley. 

ILLUSTRATION: Plate 10, figures 16-1 7. 

LUCIANORHABDUS MALEFORMIS Reinhardt, 1966 

Lucianorhabdus maleformis Reinhardt, 1966 , p. 42, 
pl. 21, figs. 5, 7 . 

REMARKS: The specimens illustrated here are very 
similar t o those figured by Reinhardt (1966). 
There is a slight difference in the greater 
expansion of the base in the specimens shown 
here. The suture is clearly seen in polarized 
light t o extend the length of the specimen. 

ILLUSTRATION : Plate 7, figures 15, 16. 

Genus MARTHAS TERITES Deflandre , 1959 
Type : Marthasterites furcatus Deflandre, 1959 

MARTHASTERITES I NCONSPICUUS Deflandre , 1959 

Marthasterites inconspicuus Defl and r e , 1959 , p. 
140, pl. 3, figs . 6- 14 . 

---------- Stradner, 1963, p. 12, pl. 3, fig . 12. 
------~~ Bramlette and Martini , 1964, p. 314, 

pl. 6, fig . 6 . 
------~~ Gartner, 1968, p. 42, pl. 2, fig. 9, 

pl. 10, fig. 10. 
REMARKS: The specimens encountered in this study 

agree closely with those illustrated by Bram
lette and Martini (1964) and by Gartne r (1968). 

ILLUSTRATION: Pla t e 6, fi gure 5. 

Genus MICULA Vekshina, 1959 
Type : Discoaster staurophorus Gardet, 1955 
MICULA STAUROPHORA (Gardet ) Stradner, 1963 

Discoaster staurophorus Gardet, 1955 , p . 534, pl. 
10 , fig . 96. 

Micula decussata Vekshina, 1959, p. 71, pl. 1, fig. 
6; pl . 2 , f ig. 11. 

Micula staurophora (Gardet) Stradner, 1963, p. 13, 
figs . 12a-12c. 

REMARKS: Gartner (1968) gives a detailed account 
of the structure and stratigraphy of this 
form. 

I LLUSTRATION: Plate 9, fig~res 7, 8. 

Genus MULTIPARTIS new genus 
Type: Multiparti s ripliensis n. sp. 

DESCRIPTION: Oval in outline. Composed of an outer 
r im constructed of triangular shaped elements 
and a central a rea consisting of an irregular
l y shaped element. The central element may 
protrude beyond one plane of v iew. 

MULTIPARTIS RIPLIENSIS n. sp. 
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DIAGNOSIS: Small species of MuZtipartis whose outer 
rim consists of about 7 elements. 

DESCRIPTION: Elliptical made up of 7 wedge shaped 
elements attached at their bases to another 
somewhat larger element which may protrude 
below the plane of attachment. The elements 
appear to be inclined upward suggesting a con
cave surface, while the larger part of the 
center element is rounded and may protrude from 
the opposite side. 

REMARKS: Views of both sides have not been obtain
ed, but the concavity of the specimen illus
trated suggests it may be the distal side. 

SIZE: Approximately 3.8- 4.0 u. 
OCCURRENCE: Abundances were not recorded. The spe

cies occurred in the middle to upper Ripley, 
but was not very common. 

ILLUSTRATION: Plate 8, figures 4, 5. 
HOLOTYPE: M. S. U. 2110 

MUNARINUS new genus 
Type: Munarinus ZesZiae n. sp. 

DESCRIPTION: Calcareous form composed of three 
major parts: two curved bars and a relatively 
smaller circular to oblong element. The bars 
lie opposite each other lengthwise, are joined 
at either end and vary from slightly bowed to 
almost semi-circular in form. Each bar may be 
comprised of up to six smaller elements. 
Lying between the two bars at just about their 
midpoints is either a small circular or small 
oblong element. 

MUNARINUS KEADYI n. sp , 

DIAGNOSIS: Species of Munarinus containing a large 
bridge- like structure. 

DESCRIPTION: Long oval shaped rim made of about 12 
rectangular to wedge shaped elements. There 
are two slit-like apertures separated by a 
relatively large "bridge" in the minor axis 
which is joined onto the rim element. 

REMARKS: Distinguished from similar species by the 
slit-like perforations and large, raised 
bridge. 

SIZE: About 5.0 u. 
OCCURRENCE: Abundances were not recorded; it ap

peared rarely in the upper part of the Ripley 
Formation. 

ILLUSTRATION: Plate 8, figures 6, 7. 
HOLOTYPE: M.S.U. 2111 

MUNARINUS LESLIAE n. sp. 

DIAGNOSIS: Elongated, elliptical form consisting 
of two, slightly bent rods joined at their 
ends and enclosing a circular element. 

DESCRIPTION: Elongated oval in outline, consisting 
of two rods slightly bowed outward at their 
midpoints, which are joined at their ends, and 
which enclose a small circular element. The 
rods are each made up of four elements, whose 
sutures are often visible. 

REMARKS: The elongate form and perforations in the 
central area distinguish this species from M. 
marszaZeki. 

SIZE: About 5.5-6.0 u. 

OCCURRENCE: Sample 224 from the Bluffport Mar!. 
Sporadically through samples 245 from the Rip
ley in the Rock Hill section and throughout 
the Chapel Hill section. 

ILLUSTRATION: Plate 5, figures 21-25 . 
HOLOTYPE: M.S.U. 2112 

MUNARINUS MARSZALEKI n. sp. 

DIAGNOSIS: Elongated oval species of Munarinus 
made up of three elements. 

DESCRIPTION: Long, elliptical form consisting of 
two roughly equal elements which enclose a 
third irregularly shaped element. The sutures 
formed by the junction of the rim elements , 
lie in the major axis and are very pronounced. 

REMARKS: Electron microscopy may show the rim ele
ment to be made up of several smaller ele
ments . 

SIZE: Approximately 5.5-6.0 u. 
OCCURRENCE: Appeared in samples 182, 184, and 185 

from the Ripley of the Chapel Hill section. 
ILLUSTRATION: Plate 5, figures 15, 16. 
HOLOTYPE: MSU 2113 

Genus OTTAVIANUS new genus 
Type: Ottavianus giannus n. sp. 

DESCRIPTION: Elliptical, bi-perforate forms 
vaguely reminiscent of the genus Zygodiscus. 
The species are made of 10-15 irregular ele
ments with a pronounced, dark suture pattern 
at their margins of junction. 

OTTAVIANUS GIANNUS n, sp. 

DIAGNOSIS: A species of Ottavianus exhibiting a 
relatively smooth peripheral outline. 

DESCRIPTION: An oval shaped coccolith made up of 
approximately 10-11 large elements. There are 
two circular perforations lying in the major 
axis. The species is characterized by smooth 
outline in plan view and wavy sutures at the 
junction of the elements . The "bridge" lying 
in the minor axis which forms the two perfora
tions, appears to have a suture across its 
width suggesting it may have been formed by 
two elements growing from opposite sides. 

REMARKS: This species is larger than 0 . terrazetus 
and is characterized by a lack of peripheral 
serrations. 

SIZE : Approximately 5.2 u. 
OCCURRENCE: This species \vas found in samples 179 

and 186 from the Chapel Hill section and in 
samples 226 to 242 from the Rock Hill section. 

ILLUSTRATION : Plate 8, figures 10-11 . 
HOLOTYPE: M.S.U. 2115 

OTTAVIANUS TERRAZETUS n. sp. 

DIAGNOSIS: A species of Ottavianus characterized 
by a serrate peripheral outline. 

DESCRIPTION: Oval shaped , made up of approximately 
13 elements. A "bridge" in the minor axis 
separates two perforations which are sometimes 
barely distinguishable. The "bridge" appears 
to be made of a single element which is a part 
of both sides of the oval. 

REMARKS: Smaller size and serrate periphery sepa-
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rate this species from 0 . giannus. 
SI ZE: About 4.5-4.5 u. 
OCCURRENCE: Found in sample 243 and rarely lower in 

the Rock Hill section. In the Chapel Hill sec
tion it occurred regularly and was found in 
samples 175, 178 and 183 to 186. 

ILLUSTRATION: Plate 8, figures 8, 9. 
HOLOTYPE: MSU 2116 

Genus RAMSAYA new genus 
Type: Ramsaya swanseana n. sp. 

Description: Elliptical forms containing two per
forations lying in the major axis. The genus 
is distinguished by having an outer row of 
elements enclosing the oval central area in 
which the openings are found. The crystal 
orientation of the elements differs between 
the rim and central area; in phase contrast 
illumination the rim is light against the back
ground while the inner area is dark. 

REMARKS: This genus is similar to the Campanian 
genus Bipodor habdus erected by Noel (1970). 

RAMSAYA SWANSEANA n. sp. 

DIAGNOSIS: Elongate ellipse, containing an outer 
rim consisting of medium sized elements and a 
central area containing two perforations. 

DESCRIPTION: Elliptical in outline with a wide 
outer rim consisting of 12-14 elements. The 
oval inner area contains two perforations lying 
in the major axis. Characteristically, the 
outer rim in phase contrast illumination is 
lighter than the background while the central 
area is darker. 

REMARKS : This species is similar to Bipodorhabdus 
t esseZatus, Noel (1970) but differs from B. 
tesseZatus by having fewer outer rim elements, 
a more elongate outline and a rather flat 
construction. The given name is in honor of 
Dr. Tony Ramsay of University College, Swansea, 
Wales. 

SIZE : About 5.0 u. 
OCCURRENCE : Samples 240 or 244 from the Ripley 

Formation of the Rock Hill section and samples 
183 and 186 from the Ripley of the Chapel Hill 
section. 

ILLUSTRATION: Plate 8, figures 12-14. 
HOLOTYPE : M.S.U. 2117 

Genus RUCINOLITHUS Stover, 1966 
Type: RucinoZithus hayi Stover, 1966 

RUCINOLITHUS HAYI Stover, 1966 

RucinoZithus hayi Stover, p. 156, pl. 7, fig. 21; 
pl. 9' fig . 22. 

~~~~~ Bukry, 1969, p. 63, pl. 37, figs . 8-9. 
REMARKS: The specimen illustrated here is very 

similar to figures 21, plate 7 of Stover 
(1966). Stover described 5 to 7 petalled 
forms; in this study only 6 rayed forms were 
observed, which were also smaller than those 
described by Stover (1966). 

I LLUSTRATION: Plate 8, figure 15. 

Genus RUSSELLIA new genus 
Type: RusseZZia bukryi 

DESCRIPTION: Oval shaped form constructed of a 
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variable number of elements (10-26). The sur
face of the coccolith is punctuated in the 
center by a circular, very small structure 
which may have been the site of a spine. 

RUSSELLIA BUKRYI n. sp. 

DIAGNOSIS: Relatively large form of Russellia con
sisting of approximately 12 elements. 

DESCRIPTION: Large, somewhat elliptical in out
line. Constructed of about 12, irregularly 
sized elements imbricate about a small circu
lar central element. 

SIZE: About 7.0 u. 
OCCURRENCE: Samples 183, 184, 186 and 189 from the 

Chapel Hill section. 
ILLUSTRATION: Plate 5, figures 17, 18. 
HOLOTYPE: M.S.U. 2118 

RUSSELLIA LASWELLI n. sp. 

DIAGNOSIS: Medium sized species of Russe ZZia, 
posed of numerous elements. 

corn-

DESCRIPTION: Elliptical in outline. 
approximately 26 elements with a 
lar element in the central area . 

Composed of 
small, circu
Three to 

four dark, pronounced sutures emanate from 
the central element, and may bifurcate at 
their ends. 

SIZE: About 4.5-5.0 u. 
OCCURRENCE: Sample 240 from the Ripley Formation 

in the Rock Hill section and samples 174, and 
179 through 184 in the Chapel Hill section. 

ILLUSTRATION: Plate 8, figures 1-3. 
HOLOTYPE: no. 2119 

Genus TETRALITHUS Gardet, 1955 
Type: Tetra Zithus pyramidus Gardet, 1955 

TETRALITHUS ACULEUS (Stradner) Gartner, 1968 

ZygrhabZi thus acuZeus Stradner, 1961, p. 81, fig. 
53-57. 

Te traZithus sp . aff. TetraZithus acuZeus (Stradner) 
Gartner, 1968, p. 43, pl. 9, fig. 5; pl. 13, 
fig. 5. 

REMARKS: The specimens observed in this report 
are similar to those figured by Stradner 
(1961). They also agree very closely with the 
forms illustrated by both Gartner (1968), and 
Cepek and Hay (1969a, 1969b). 

ILLUSTRATION: Plate 4, figures 2-5, 13. 

TETRALITHUS DESCRIPTUS Martini, 1961 

TetraZithus descriptus Martini, 1961, p. 5, pl. 1, 
fig. 7, pl. 4, fig. 43. 

REMARKS: The specimen illustrated in this report 
is identical to those illustrated by Martini 
(1961). Martini (1961) describes a "central 
pore" in the species; this perforation was 
not observed in the specimens studied. T. des
criptus is very similar to, and easily confused 
with T. gothicus which differs only in the 
greater extension of its outside "corners." 

ILLUSTRATION: Plate 4, figures 16, 17. 

TETRALITHUS DISTORTUS n. sp. 

DIAGNOSIS: Species of TetraZithus similar toT. 
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ovalis but distinguished by its irregular 
shape. 

DESCRIPTION: Oval in general outline. It is divid
ed into 3 parts: the two smaller sections are 
joined perpendicularly to the midpoint area of 
the larger "hour-glass" shaped section. The 
sections are irregularly shaped and give an 
almost, four rayed appearance. 

REMARKS: This species closely resembles Deflandre's 
(1959) illustration of the paratype of T. 
obseurus. T. di stortus differs, however, by 
not having a suture line bisecting the saddle, 
which is also absent in polarized light, and 
by the distorted extension and shape of the 
elements . 

SIZE: About 5.8 u. 
OCCURRENCE: This species was recorded commonly 

from samples 229 and 230; it reappeared again 
as rare to common in samples 240 through 246. 
In the Chapel Hill section this form was found 
sporadically from sample 175 to 189 . It was 
not recorded from the Prairie Bluff Formation. 

ILLUSTRATION: Plate 5, figures 1 and 2. 
HOLOTYPE: M.S.U. 2121 

TETRALITHUS sp . aff. T. GOTHICUS Deflandre, 1959 

Aff. Tetralithus gothieus Deflandre, 1959 , p. 138, 
pl. 3, fig. 25. 

REMARKS: Deflandre (1959) reported a dimension of 
11.5 microns for the holotype. This is much 
larger than the values for the specimens 
observed in this study. 

ILLUSTRATION: Plate 4, figures 8-9. 

TETRALITHUS NITIDUS Martini, 1961 

Tetralithus nitidus Martini (1961), p. 4, pl. 1, 
fig. 5; pl. 4, fig. 41. 

T. gothieus Deflandre, Stradner, 1963, p. 14, pl. 6, 
fig . 1. 

T. nitidus Gartner, 1968 , p. 42, pl. 9, fig. 14, 
pl . 13, figs. 3- 4 . 

REMARKS : Both the three and four-rayed forms il
lustrated by Gartner (1968) were seen in the 
samples studied. Large variations existed in 
many of the forms but until further stratigra
phic work is done all forms are included under 
the name T .. nitidus. 

ILLUSTRATION: Plate 4, figures 15, 18-25, Plate 9, 
figures 1-2. 

TETRALITHUS OBSCURUS Deflandre, 1959 

Tetralithus obseurus Deflandre, 1959, p. 138, fig. 
26-29. 

T. obseurus Bramlette and Martini, 1964, p. 320, 
pl. 4, figs. 26-28. 

--------- Bukry, 1969, p. 63, pl. 37 , figs. 11-12. 
REMARKS: The specimen illustrated in this report 

bears little resemblance to t he one figured 
by Deflandre (1959). It is however, similar 
to that figured by Bramlette and Martini 
(1964). The distinct thickening at the center 
reported by Bramlette and Martini (1964) in 
specimens from the Ripley Formation is also 
characteristic of specimens from the Bluffport 
Member of the Demopolis. 

ILLUSTRATION: Plate 5, figures 5-12. 

TETRALITHUS OVALIS Stradner, 1963 

Tetralithus ovalisJ Stradner, 1963, p. 12, pl. 6, 
fig. 7, Cepek and Hay, 1969, p. 331, fig. 20. 

REMARKS: The specimen illustrated here is dis
tantly similar to that figured by Stradner 
(1963). It is however, very similar to the 
figure used by Cepek and Hay (1969b) in their 
biostratigraphic zonation from Alabama. In 
this paper T. ovalis is distinguished from 
T. obseurus by the failure of the sutures to 
meet in the central area. 

ILLUSTRATION: Plate 5, figures 3, 4. 

TETRALITHUS PYRAMIDUS Gardet, 1955 

Tetralithus pyramidus Gardet, 1955, p. 251, pl. 7, 
fig. 66, Stradner, 1963, p. 9, pl. 6, fig. 4. 

REMARKS: The two specimens figured are similar to 
those illustrated by Stradner (1963). Ideal
ly, the pyramidal form consists of three equal 
wedges; the forms observed in this study are 
pyramidal in outline, but the wedges are sub
equal. Cepek and Hay (1969b) record the last 
occurrence of the quadrate form in the Moore
ville of Alabama. 

ILLUSTRATION: Plate 4, figures 6, 7. 

TETRALITHUS MISSISSIPPIENSIS, n. sp. 

DIAGNOSIS: Oval shaped six element form of Tetra
lithus. 

DESCRIPTION : Oval in outline, composed of six ele
ments . Species is characterized by a slightly 
sigmoidal suture along the major axis, which 
bifurates at its ends. Two other s utures are 
present which parallel the minor axis but are 
laterally offset from each other, terminating 
at their junction with the major axis suture . 
In polarized light four elements are Pvident. 

REMARKS: This species is small and easily over
looked . 

SIZE: Approximately 2.5 u. 
OCCURRENCE: This species was rare in samples 182 

through 189 from the Chapel Hill section and 
in samples 238 and 243 from the Rock Hill sec
tion . It was not recorded from the Prairie 
Bluff Chalk. 

ILLUSTRATION: Plate 5, figures 19 and 20 . 
HOLOTYPE: M.S.U. 2123 

TETRALITHUS SERVATOR n. sp. 

DIAGNOSIS : Species of Tetralithus similar toT. 
obseurus. 

DESCRIPTION: An oval shaped form comprised of five 
elements. The elements themselves are unequal 
in size and irregular in shape. Under crossed 
nichols the central area is shown to have a 
different crystal orientation than the rim. 
The sutures are slightly curved, giving a 
clockwise orientation to the elements. 

SIZE: Approximately 6 u. 
OCCURRENCE: T. servator was recorded consistently 

from samples 179 through 186 in the Chapel Hill 
section, but only in samples 238 and 243 in 
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the Rock Hill section. This species was also 
found in the Ripley Formation of Montgomery 
County, Alabama, (Risatti, unpub. data), and 
is evidently restricted to the Ripley. 

:LLUSTRATION: Plate 5, figures 13 and 14. 
~OLOTYPE: M.S.U. 2124 

TETRALITHUS QUADRATUS Stradner, 1961 

:etralithus quadratus Stradner, 1961, p. 86, fig. 
92. 

----~~--Manivit, 1971, p. 139, pl. 25, figs. 9, 
10. 

~MARKS: This species is distinguished by its qua
drate outline and slightly curved suture lines 
which begin at or near the corners and extend 
to a central area. 

:LLUSTRATION: Plate 4, figure 14. 

TETRALITHUS TORTUS n. sp. 

JIAGNOSIS: Small species of Tetralithus similar to 
T. quadratus types. 

J2SCRIPTION: Quadrate in plan view. Between each 
rounded corner there is a scallop which spirals 
towards the center. The grooves become in
creasingly narrower as they approach the cen
ter. 

~}~S: The specific name refers to its twisted, 
spiraled appearance. 

5 ZE: Approximately 5 u. 
CURRENCE: Throughout the Rock Hill and Chapel 

Hill sections. It was not observed in Prairie 
Bluff strata. 

:~LUSTRATION: Plate 4, figures 10, 11. 
=oLOTYPE: M.S.U. 2126 

TETRALITHUS sp. 

~~S: Quadripartite form with a subquadrate out
line in plan view. Corners are rounded with 
sutures between them. meeting at a central 
area which may be the remnants of a spine. 
Although not observed in all views, the figure 
illustrated here is thought to represent the 
proximal view of T. tortus n. sp. A distin
guishing characteristic of this species is that 
it appears to spiral upwards or downwards when 
the microscope is racked through focus. 

J CURRENCE: Found throughout the Chapel Hill and 
Rock Hill sections. Not observed in the 
Prairie Bluff strata. 

::LUSTRATION: Plate 4, figure 12. 
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-1-1-2·2 -1-2 · 2 -1·1 0 -1 
-2 0 0 · 1·2 - 2 - 2-1-1-1-1 ·1·2 
·2 ·1·1 ·1 0-2-1-1-l-l - 1 ·1 -1 

-1 -2 -2 
-2-2 -2 

0·1 0 · 1·2 -1·1 0-2-1 0 0-2 
-2 -1-1·2 -2 0 0-2 0 ·I 

-1-2 · 2 -1 
Cyllndraltthus serratus ·1 0 · l ·1 ·I -1 - 1-2 -2 0 
Otadozy&u~ e~~endatus ·2 -2 ·1 -2 -2 -2 ·2 ·I 
Elffelllt'lllltu rr lselffelll -1 0 0 0 0 0 0 0·1·1·1 0 0 
Eurhabdo.~ascotut -2-2 
Glo~ukolltho.~tdlplo&ra.""""' ·1 0 0·1-1 -1-1 0-1 0·1·2 
Heliorthu1conclnnua -2·2 ·2·2 
Kamptnerlusma&nlf1cus ·1·1·2 ·2 0-2·1 -2 ·2 
Kamptneriu•sp. aff. K. po.~nctato.~s-2 ·2 ·1-l-1 -2 ·2 
Ltthuphiditescarn1olensts ·1·2 0 · 1 · 1 0-l-2- 1 -1 0-1·1 
Lo><oatho.~a •r•llh -I ·1 ·2 ·2 · I 
LOKOlithutlp. · 2·2 ·2 
LucJanorhabdlllcayeux! ·2 ·2·1-2·2 ·2 · 2 -2-2 ·2 -2 
Luctanorhabdulll.l1efo rm!s ·2 ·2 ·2 
Ma r klll11111troporus ·1 ·2 ·2·2 ·1 · 2-1 - 2 0·2 -2 
Ha r thaaterltlllnconspi c uus 0 · 2·1·1·2 ·2·2 · 2 -1-2 ·I 
!olicrorhsbdulus be1glcus ·2 ·1·1 -2 -2 0 ·2 

Table 11-J. Abo.ondanceutlmates of nlectednannopl<~nkton, Ro ch Hill 
sec t ion. Read: 1 - Ac tlnozyaus&eO!Oe trl cus 

2-Zy&odtscussp.? 

R•re ·2 C,_.,n ·1 Abo.~ndant 0 

Lo xollthusarmllla 
Loxollthu•ap. 
Luclan o rh•bduacayeu><l 
Luclanorhabdll&laalefo['II!S 
Harkallueaatroporlla 
Microrhabdo.~1ut belatco.~a 

Mlcrorhabd o.~lua decontus 
H1crorhab do.~1utatradner1 

IUcu h 1taurophora 
Hunarinutlertiae 
Parh•bodllthusanauatus 
Precli acosph•eracretacea 
Predtlcoaph .. u aplno•• 
Ra1115ayaawan1e1na 
Rhabdollthln• s plendent 
Ruue llia bukryl 
Solasitelhorti cul 
StauroUthlt U aagltta 
Stephano11th1 on hfittl 
Scaphollthul f 01111 1a 
Tetralithua acuhu• 
Tetrallthu,diatorto.~a 

Tetralithuaaoth l cua 
tetrallthus obacu rus 
Tetrallthua ovalh 
Tetraltthuapyramidua 
Tetrllithu• mlnh a1pplentia 
Thon~o~phleU aff. illlperforatl 
Tr anollthu11Mnlfea tua 
Vekthlnelh crux 
Vekshlnelladibrachlata 
Vekthlnellaap. 
Watznauari a barneaae 
Watznao.~er1a&rono•e 

Z.Y&odilcu••daaaa 
Z.yaadiiCUiliU.fiiS 
Z.yaadhco.~ananno.~e 

ZyaodiiCU.II&IIOidll 
ZyaadiiCU&Ipiraltl 

-2 -2 _, 
·I ·I ·2 -1 
·I 0 ·2 - 2 
0 0 0 -1 
0 _, 

· 2 ·2 ·I -2 · 1 
0 0 0 0 0 
0 ·l ·2 -1 0 

-2 

_, 
-2 ·2 ·I - 2 -2 
-1 -2 ·1 -2 -1 

· 2 - 2 _, 

-2 

- 2 

0 -2 -2 
·I ·I ·I -2 · 2 
-1 0 -1 - 1 - 1 
0 - 1 0 0 0 

·2 -2 ·2 

-2 
·2 - 2 -2 
·1 ·2 -2 

Table ttl·2. Abundance utiraates of telected nannop1ankton, 

Ahmuellerellaoctoradiata 
Acttnozyauan&o.~larls 
Angulofeneatullltho.~ssnyderl 

Arkhanaelskl el ll CY"'bifo=h 
Arkhanaehkie lla specl llata 
Arkhangehkl el la cos tata 
Arkhanaehkle111 parca 
Bidiacuarot a tortus 
Bhcutum bla~kll 
Chlastozygusamph1pons 
Chiutozygus lnltlalh 
Chtast ozyausmcdiaqu•d ratu s 
Chlastozyguspropagulus 
Chiastozygus tubecu1atus 
Corollthlonui &o.~o.~~~ 

Corollthlonaeoaoetrlcusl 
Corollthlonli&null 
Cretadtacu~ colatus 
Cretarhabduaact\nosus 
Cretarhabdus crenu l atus 
Cretarhabdusdecorus 
Cr etarhabdo.osanthophorus2 
Cretarhabdlla lorlcl 
C rlbrospho~eracl rcula 

Crlbrosphaeraehrenbergl 
Crlbrospho1eraltnea 
Cr i ro ll thus ~cutulatua 
Cyllndrall t husser ra tus 
Dladozyguseooendatua 
Eiffdllthua turrlsetfelll 
Eurhabdusacotua 
Glaukollthuldlplo&ra"""us 
HO'Ilorthusconclnnus 

·2 0 0·1 0-1-1 -2-2 0·1·2 
·1·2·1·1 0-1-1 0 · 2 0 - 1 0 · 1·1 

·2 - 2-1 - 2 -1- ? -2·2 
0-1-1 0 0-2 ·2 -1-l-1-1-1·1·1 

-2 0·1 ·2 ·2 -1 -2 
·2 ·2 ·2 -1 -2-1 

·1 · 2 ·2 ·I ·1-2 -1-2 0 0·2 -1 
-1-1 0 0·1 0-1 0-1 0 0·1 · 1·1 
0 0·1 0·1 0 0 0 0 0 0 0 0 0 
0· 1 0-1-1 0·1·1-1-1-1 0-1-1 

-1-2-1 0 0-l-l-1 ·1 · 1·1 
·2 ·I 0 0 0·1-2 -1-t 0 0 
- 2 - 2 -2-2-1-2-1-1-1 0 0· 1 - 2 -2 

-I -1 ·2 ·2 - I -1 0-2 -2 q 0 -I ·2 ·2 
-1-2 ·2 - 1 -1 -1·2-2 

-2 -2 

·2 · I 
-2 ·1·2 · 2 ·1·1-2 -1-2-2 ·2 

0·1-1-2 0 ·2 ·I ·2 
-1 -2 - 2 - 2-2 ·2 ·I 

0·1-1- 1 0-1 - L 
-1-2 0 · 1 0-1-2-1 0 - 2 -1 · 2 -1-1 

-1-2 
·I 0 ·1·1·1-2 - 1·2-1-1 - 2 

·2 ·2 ·2 ·2 ·2 - 2 -1-1 
0 0·1 0- 1 0 0 0 -1 0 0 0·1·1 

Kamptnerlu a magnlfl c us -1·2 -L-1 
K~rnptnerlui sp . af!, K. punctatus -2 - 2 -Z -2 -2 ·2 
LL thra~hldl tea c.untolensis 0 ·1 · 1 ·I ·2 · 1 -I ·I -2 -1 
Lo xol! thuaarmllla -2 ·2 -1- 2 - 2 -2 -1·1 
Loxollthusap. 
Luclanorha.bdu5C&yeuxl 
luclanorhabdusmalefo['llis 
:i.•rltal1usastroporua 
Marthalterlteslnconsplco.~us 

Mt crorhabdo.~1usbelat cus 

- 1-1-2 -1·1 ·I 0 _, 
-2 ·2 · 2 
-1-2 ·2 -1 0·2 -2 · 2 0-2-2 

-2-2 0-2-l-1-1-2 -2 ·2 ·2 

Tablei\ - 1. Abo.~ndanceestll!latesofselectednannoplankton . RockHlll 

aectlon. Read: 1-Actlnozygusaeo .. etr!cus 
2 - Zyaodlsco.oaap.? 

!olicrorhabdulu•deco ratus 
Hicrorhabdulus uradnO'rl 
!ollcrorhabdlll\laelonaatus 
HlculaStauropho ra 
!olunar!nualesllae 
Ottavlanut&1annus 
Ottavlano.~s terrazetus 
Parhabdolltho.~llanaus tus 
Predta cos phaeracre t acea 
Prediscosphae r a splnou 
Ramsayas0o1ans eana 
Rhabdo11thina s plendens 
Rucinollthua hayl 
Russelllabo.okryl 
Ruuellla 1aswel\ll 
Sol all t ~s hort!Cul 
Staurollthites sa.g t nus 
Stephanollthlonl.lfltti 
Scapholltho.~sfossll1s 

Turallth111 aco.~leus 
T .. tralitho.~sdlstortus 
Tetralttho.~~ &oth1cus 
Tnral\thue nltldus 
Tetra1ithusobscurus 
Tetra11thus ova.l h 
Terrallthuspyramldus 
Tetrallthuaquad r•tus 
Tetra1itho.oa.,lsslsslpplens!s 
Tetrali t husaervator 
Thoncoaphaen aff. t .. p .. rforat-:1 
Tranolitho.~sextauus 
Tranolithu511antfestus 

l.'ekshlnelhdlbraehlata 
Vekshlncllasp. 
Wat~na11erta barnesae 
Wa tznaueria aronosa 
Zygodltco.~so~damaa 

2ygodiscus lao.~rus 

Zygodls cus nannus 
ZygodiiCUISi&!IIOidU 
2yaodtscusaplralt• 

-l-2 
· 2 -2 

- 2 -1 
-2-2 

-2 -1-2 · 2 
0 0 0·1·1·1 0 0 0 0 0·1 0 

·2 ·2 -2 - 2 - 2 - 2 ·2 
·2 ·2-2 ·2 ·2 0-1-2 

0 0 0 0 0 0 0 0 0 0 0 0 
-1 - 1 0-2-1-1-1-1 ·2 -1 

-2- 2 ·2 _, 

_, 
- 2 -1 -2 

-1 ·1·1·1·1·2 - 1 -1-2-1-1·2 
-2 -2 -l-1·1-1-2 - 2 - 1 -1- 2 -1 ·1 
·1·2·2·1·1 - 1-2-1·1-2·1 · 1 
·1·1 0 0 0·1·2 -1-1·2·1 0·2 

- 2-1-2 ·2·1· 1 ·2 
-2 -1·2·1 

-2-1 -2 -l-2 - 2 -2- 2 
-1 0 0·1·2 · 2 -1-1-1 -1·1·1·1 

-2-1 -2·2 
· 2 ·2 -1 · 2 

-2-1-1 
·2 -2 

-2 ·2 ·2 -l-1·1-1·1·1 
·1·1 ·2 · 1·1 · 2-2-2 -1· 2 
0-2 ·1·1·1·1-1 0-1-1-1 

-1-1-2-2 - 1 - 1 -1 0 0 0-1·1 
-2-2-2 -2-2 -z -1 

-2- 2 
-1 0 -2 0 
· \ ·2 ·L 

0-1·1-1 0 ·1·2 0-2 - 1 0·2 
-2 ·2 - 1 0 -2 0 - 1-1-1 0·2 

Table 11 ·~ . Abundance est !mates of ulected no~nnoplankton, Rock Hill 
section. 

Rare ·2 Ca-ln ·I Abundant 0 

Ahmuellere11aoctoradta.ta 
Act lno~YI'-'' reaularta 
Anau1ofenntrelllthus snyder 1 
Arkhanaelskt e1 1acyllblformls 
A•-khanaslsklel1aa pecll1ata 
A~kh•nae1•klell a costata 
Arkhan&elaklellapa r ca 
ll1d1seusrota tor1us 
Bt~cuto.~m bl ackH 
Ch l aato ly&uao~~~phtpons 
Chi>.v tOZYI11Sinitla\1 s 
Ch1utozyauapropaao.~lus 
Ch1utozyao.~• trabeculatus 

Corol1th1onextguum 
Corolithlon&•oooetrtcusl 
Coro1ithionaillnu"' 
Cutadhcus co1atua 
Cr etarhabdusactlnolus 
Cretarhabdo.~acreno.o1atua 

Cretarhabdus deco ru' 
Cretarhabdo.~ s lorl e l 

Crlbrosphleuctrcula 
Crlbrosph•eraehrenbergi 
Cribrosphuraltnu 
Crt colithlllltutulatua 
Cyllndralttho.~sser ratus 

Otadozya usemendatua 
Elffe1lithUi turrlleiffe lll 
Eurhabdo.~sscotus 

Glaukollthllldlplo&raanus 
Heli o rthusconclnnus 
Kamptnerlusmaantflc o.~ • 
Kamp tneriussp . a.f!.K. punct a tus 
L1thraphldltncarnlolen•l• 
LithraphldltuarosaopO'ctinatus 
Llthraphidlt eaqo.~ad ratu s 
Loxollthularlllllla 
Loxolitho.oasp. 
Luclanorhabdusc•yeuxl 
Markaliuaas tropo rus 
~arthas terttes tnconspico.~us 

-1·2 -1-2 ·2-1 - 2 -1-2·1 
· 2 -2 ·2·1-1-2 ·2 ·1 · 2·2 
-t -2 - 1-2 

·1·2 -1-1 0·1 - 1-2 0 
-2·1·1-2·2 ·2 ·1 

·2 -1-2-2 -2 
0 0 · 2 ·1 0 0·1 0 0 0 
0-1 - 1·1 0 0 · 1 0 0 0 

·2-2·2 -1-2 -1 - l - l-1-2 
0·2 ·1-2-1-2 - l-l-1·1 

-2 -2-2-2 · 2·2-1 
·2 ·2·2 -2-2-2 -2 - 2-1·2 

·2 ·1 -2 ·1 · 2 0 
·2 0-1-2 
·2 -2 

·2 ·2 · 2 
· I ·2 
·2 ·1 ·2 - 2 - 2 -1 -2-1·2 

- 2 - 1 - 2 · 2 -2 · 1 · 2 · 2 
·2·2 · 2 

·2 -2 
-2·1·1 0-1-1 - l-1 0-1 
·1 ·2 -2 - 1 -2 

-1·2·2 ·2-2 -2-1-2 
·2 -1 ·2 
· 2 - 2 -l -2 -2 

-1 0·2 ·1-l 0·2 ·1-1 
·2 -2 

0·2 -1-1-1 -2 
· 2·1·2 

-2 -1 0-2-2 

·1·1·2 ·2 -1 0 0 - 1-1·2 · 
-2 

- 2 ·2-2 _, 
-1-2 · 2 ·1·2 _, 

-2-2 

Abundan~e est imates of selected nannoplankton , 
WahslakCreO'ksO'ctlon. Rsad: 1-A<:Ino zygus geo .. etri c ul 

~icrorhabdo.~lus ~eco r~tus 

Hicrorhabdulua~tradnerl 

l'licrorh abdo.~ luaelonaa tus 

Miculastaurophora 
~unarinus 1es ll ae 
Ottavianuaglanr.o.~s 

Otta.v \anusterrazetus 
Parhabdollthuaangus tus 
P~edtsco~ phaer.1 cretacea 
Pn•dlscoaphae r ll splnou 
Ramsayaswanseana 
Rhabdolt thtna splenden~ 
Ruclnolltho.~shayl 
Russelll abo.~kryl 

Ro.~ssel\1a l150o11lllt 
Solasiteshortlcus 
Staurolithites saglttua 
Stephanollthlonlefltti 
ScaphollthiiR f<Jssilis 
T .. tralithus ~culeus 
Te tullthus dtstortus 
Tet rallthusijoth \cus 
Tetral lthusnltidus 
Tetra. llthusobscu r us 
Tetralithusovalts 
Tetr•11 thu~ pyra .. ldus 
Tetralithusquadratus 
Tetrallthusmiululpplensls 
Tetralitho.~sservator 

·1 -2 ·1·1 ·1·2·2 -1-2-1-1 
-1-2-2-1-1 -2-2-2 -1-2-2-1 

-2 -1 · 1·2 
0·1 0·1 0·1·2 -1 0 0 0 0 

·2 · 2 ·2·2 ·2 
-1 

0 0 0 0 0 0 0 0 0 0 0 
-1-1-1-2 -1 0-1 -t-·1-1 -1-1 

-2·2 _, ·2 -1 0 _, 

-2 -2·2 · 2 
·I ·1·1·1·1 -2-1 -2 

-2 -1-l ·1-1-1 0-1-1 - 1-2 ·2 ·I 0 
-1 -2 ·2·2 ·1· 2 -l-1 -1-1 

- 1-1-L -1-1-L-L ·1·1 · 2 0·1·1·1 
-2 -1-1 

- l-2 -1-2 ·1·2 -1-2 - 2-2 
-1-1-1-2 ·2 -1 ·1·2 -2-1-2 
-2 - 2-1-1-1 0-1 0-1 0 

-1 -1 -2 ·2 · 2 
-2 -2 ·1 - 2 -1 _, 

Thoracosphaerasp. aff .K. i.,perfo r •l<l 
Tranolitho.osexigo.~o.~s -2-2 ·1·1 0 0·1 
Tranolitho.~s m.1nlfUtu• -2 ·1 ·2 

·I · I ·2 -1 
Vekshinell~ dlbrachtat~ 

Vekshtnellasp. 
l.'atznauerl aba rnesae 
Watznaueriagronosa 
Zygodl scusada111 as 
Zyaodlsco.~slaurus 

Zygodts<:o.~sn•nnua 
Zygodlscus5igmotde1 
Zygodlscussplralls 

- l-2 -1 ·2 -2-2 · 2 ·2 
-2 -1-1·1·1 -l-1 -1-l · 1 
0-1 0 0 0-l 0·1 0 0-1 0·1 ·1 

-1-1 -2 ·2 -2- 2 ·2 
·2 ·I ·1 
·l ·2 -1-2-1-1 - 2-1 0-1-1 

- 2 -1 -1-2 - 1 -2 · 2 · 2 
-1 0-2 ·1·2 0·2 - 2 
-1 ·l 72 ·1·1·1·1·2 

Tablell-2. Abllndancee5tl=tesof selectedna.nnoplank t on . Rocklltll 

Rare - 2 C.-on · I Abo.~ndant 0 

SPECIES 

Ahmuellerellaoctoradlata 0 0 
Actinozygu1 r eao.~larh -2 ·2 
An&ulofenutrelllthuaanydert · 2 · 2 
Arkhange1skiella cymb tformls -1 -1 
Arkhangehktellalpectllata -1 · I 
Arkhancehklella coata t• · 2 
Aspidolithu• p•rca ·2 ·2 
Bidhcus rotato rlus -1 -2 
Bls~utum blackll -1 0 
Braarudosphaerabl&elowi ·2 
Braarudosphaeradl acu1 a 
Chlastozyau•amph1pons -1 ·1 
Chiastozyguslnltlall l ·2 ·2 
Chlastozyaus medtaquadntus 0 
Chiasto t yguspropaaulus -1 -2 
Chiasto~yaus trabecu1atu~ · 1 · 2 
Co ro 1Hh1on eKI&"'"'" -2 ·2 
Corolith!on &•o=e trl co.~sl -1 -2 
Corollthlonll&num 
Cretadisco.~scol&tlll 

Cutarhabdus actinOIIIS 
Cretarhabdllscrenulato.~s 

Cret arhabJusdecorul ·2 
Cretarh•bdullnthophorus2 · 2 
Cutarhabdua 1orlll 0 
Cribrosphu.u c lrco.~1 • 

Cribrosphaeraehrenberat ·1 ·2 
Crlbrot~haera linu ·2 ·2 
Cri~oll thus ICUtulltUI •2 •I 
Cylindra1ithuaaer r atus ·2 -2 
Di1dozygu1 emendHIII ·2 0 
E1ff..lllthusturrln1ffelli 0 0 
Glao.~ko1lthusdlplo&r8.1Amus 

Hel \o rthllsconctnnul ·2 
Ka,..ptoerlu&N&nlflcus -2 ·I 
Kamptner lus•p.aff. K. punctatus -2 
L'th r aphldl t eacarn1ol .. nsls 0 ·1 
Llthraphtdttes arouopecnnatus -l ·2 
Llthraphldttuquadratua -1 ·2 

0 -7 -2 
·2 -I - 2 
·1 - 2 
·I -1 - 1 
0 ·2 ·1 

-1 
-1 - l -1 
0 -1 _, 

-2 -2 
-1 0 

- 1 -2 
·2 -2 
· 2 ·I -1 

-2 -2 
0 _, 

· 2 ·2 
· 2 ·2 _, 
0 _, 

-1 
- 1 

·1 -1 - 1 
-2 ·2 

·2 · 1 
0 0 

_, 
-2 -1 _, 
0 -2 -2 

·2 -2 -2 
·2 0 ·1 

Abundanceeatlmatesofs £111'crednannop l ank ton, 
Ca::opo.~saectlon. Read: L •Actlnoty&u t geometri,u s 

2-Zygod\scussp.? 

Rare ·2Coasnon•ll'ot>undant0 

Htcrorhabdulul belalco.~a 
Hi crorhabdu1o.~t decoratus 
Ht c rorh•bdul o.~a ltradneri 
Hlcrorhabdulo.o s elongatus 
Hlculastao.~rophora 
Hunartnu1 le1liae 
Ott•vilnUIII1iinnUS 
Ottavl•nus t e ru~etul 

Parhabdollthua •nauatus 
Predl scol phaer a cntacea 
Predi scos phaeraa plnosa 
bmsay• svan1ean~ 
Rhabdolithln•sp\endent 
Rucino Hthlls htyl 
Russelltabukryl 
So1•slteshorticua 
Stao.~roltthitu sagit ta 
Stephanollthionlafltti 
Scapholith111 fonills 
Te t rali t hul acuhus 
Tetrallthusdistortus 
Tetrallthus•ff, gothlcus 
te t ulitho.ol nlt idus 
Tetultthus obscurut 
fetralltho.~sovalll 

tetultthus pynaoidu• 
Tetulitho.~squad ratul 

tetrali t hua miuluippiensis 
tetrallthus servator 
Thorlcosph~era :.ff, imperforata 
Trano lithuleKiguul 
Trano1lthu1Nnifestus 
\'ekshlnella aff . crux 
Vekshlne11adibraehtau 
Vekshinel\aap . 
'.l at ~naueril barn11.11 
Wa t znaueria ~ronO I-' 

Zyaodllcusadam&l 
Zygodiscualao.~ru s 

Zygodt sco.~t nannus 

2ygod1sco.~s? 
Zygodiseusslgmoidu 
Zygodiscusspirllil 

-1-1-2 -2- 2 -1-1-1-2 _, 
0-1 0 0 

-2-2-2 -1-2 
·2 ·2 ·2 

·I -2 -1-1 ·2-l 
0-1·1 0 0 0-1 0-1 

-1-2-2 -2 ·1-2 -1-2-1 
·2-2 

-2 ·2 ·2 0·1 

·1·2 -l- 2 
·1·2 ' •I -2 -I -2-1·1 

·2. ·1·2 -2-2-1-2 
-2 -1-2 · 2 ·1-1-2 

-1-2 ·2 ·1-1-2 ·2 -2-1-2 _, 
- 1 

·2 · I -2 
-2 ·2 0-1-2 -2 

-t -2 -2 

-2 

-1 -1-2-l 
-2-2 - 2 
-2 ·1-2 · 2 -2 0 
-2 · 2 -1 - 1 - 2 
0-1-1 · l 0·1 0 0 0 0 

·2 ·1·2 -2 - 1-2 
·2 · 2 -1 

-2 ·2 
·2 -2 ·1·2 ·I -2 
·2 ·1-2 -1 -1-2 0 

· 2 - 2 

Abo.~ndanceettl•a tea ofselectednannoplank t on , 
llahalakCreek aectlon. 
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Figure 1 - Location of sample localities in Oktibbeha County, Mississippi. 

Figure 2 - Location of Wahalak Creek section, Kemper County, Mississippi (modified 
from Hughes, 1958). 

Figure 3 - Stratigraphic distribution of samples. 

Figure 4 - Biostratigraphic zonations based on Oktibbeha County sections. 

Tables I-1 - Abundance estimates of selected nannoplankton, Chapel Hill section. 
Read: 1 - Actinozygus geometricus 

2- Zygodiscus sp.? 

Table I-2 - Abundance estimates of selected nannoplankton, Chapel Hill section. 

Table Il-l - Abundance estimates of selected nannoplankton, Rock Hill section. 
Read: 1 - Actinozygus geometricus 

2- Zygodiscus sp.? 

Table II-2 - Abundance estimates of selected nannoplankton, Rock Hill section. 

Table II-3 - Abundance estimates of selected nannoplankton, Rock Hill section. 
Read: 1 - Actinozygus geometricus 

2- Zygodiscus sp.? 

Table II-4 - Abundance estimates of selected nannoplankton, Rock Hill section. 

Table III-1 - Abundance estimates of selected nannoplankton, Campus section. 
Read: 1 - Actinozygus geometricus 

2- Zygodiscus sp.? 

Table III-2 - Abundance estimates of selected nannoplankton, Campus section. 

Table IV-1 - Abundance estimates of selected nannoplankton, Wahalak Creek section. 
Read: 1 - Actinozygus geometricus 

Table IV-2 - Abundance estimates of selected nannoplankton, Wahalak Creek section. 

Table V-1 - Geological distribution of nannoplankton from Bluffport - Prairie 
Bluff interval. 

Table V-2 - Geological distribution of nannoplankton from Bluffport - Prairie 
Bluff interval. 

Table V-3 - Geological distribution of nannoplankton from Bluffport - Prairie 
Bluff interval. 
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38 S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 1 

1) - Diadozygus emendatus (Stradner and Adamiker) Rood, Hay and Barnard 
phase, 2400x 

2-3) - Coro~~ithion signum Stradner 
(2) phase, 2500x: (3) x-nicols, 2400x 

4-5) - Cor oZZithion exiguum Stradner 
(4) phase, 2500x; (5) x-nicols 

6) - Actinozygus geometricus (Gorka) Rood, Hay and Barnard 
phase, 2500x 

7-8) - StephanoZithion Zaffittei Noel 
(7) phase, 2500x; (8) x-nicols 

9-10) - GZaukoZithus dipZogrammus (Deflandre) Reinhardt 
(9) transmitted, 2600x; (10) x-nicols 

11-13) - Zygodiscus spiralis Bramlette and Martini 
(11) transmitted, 2500x; (12-13) x-nicols 

14-15) - Zygodiscus sigmoides Bramlette and Martini 
(14) transmitted, 2500x; (15) x-nicols 

16- 17) - Ar khangeZski eZa speciZZata Vekshina 
(16) phase, 2400x; (17) x-nicols 

18-19) - Ar khangeZski eZa cos tata Gartner 
(18) phase, 2400x; (19) x-nicols 

20) - Ar khangeZski eZZa sp. 
phase, 2500x 

21-23) - Ar khangeZskie Za cymbi formis Vekshina 
(21) phase, 2600x; (22-23) x-nicols, 2500x 

24-25) - ArkhangeZskieZa parca Stradner 
(24) phase, 2500x; (25) x-nicols 

1973 



RI SATTI 3 

() -• 23 



40 S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 2 

1-2) - Cretadiscus colatus Gartner 
(1) phase, 2600x; (2) x-nico1s 

3-4) - Cribrosphaera ehr enbergi Arkhange1sky 
(3) phase, 3600x; (4) x-nico1s 

5) - Cribrosphaera linea (Gartner) nov. comb. 
phase, 3600x 

6-7) - Cricolithus granulatus n. sp. 
Ho1otype: (6) phase, 2500x; (7 ) x-nico1s 

8-9) - Parhabdolithus angustus Stradner 
(8) phase, 2700x; (9) x-nico1s 

10-11) - Prediscosphaera cretacea Arkhange1sky 
(10) phase, 2700x; (11) x-nico1s 

12-13) - Prediscosphaera spinosa Bram1ette and Martini 
(12) phase, 2700x: (13) x-nico1s 

14-15) - Cretarhabdus loriei Gartner 
(14) phase, 3000x: (15) x-nico1s 

16-20) - Cretarhabdus decorus (Def1andre) Bram1ette and Martini 
(16) phase, 3000x; (17) phase, 2600x; (18) x-nico1s, 2600x; 
(19) phase, 2800x; (20) x-nico1s 

21-22) - Kamptner ius magnificus Def1andre 
(21) phase, 2600x; (22) x-nico1s 

23) - Kamptnerius sp. aff. K. punctatus Stradner 
phase, 2500x 

24-25) - Rhabdolithina splendens Def1andre 
(24) phase, 2500x; (25) x-nico1s 
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42 S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

1) - MarkaZius sp. 
phase, 2600x 

PLATE 3 

2-3) - Biscutum bZaoki Gartner 
(2) phase, 2500x; (3) x-nicols 

4-5) - Bidiscus rotatorius Bukry 
(4) phase, 2800x; (5) x-nicols 

6-9) - Watznaueria barnesae (Black) Bukry 
(6-8) phase, 2600x; (7-9) x-nicols 

10&24) - MarkaZius astroporus Stradner 
(10) phase, 2500x; (24) x-nicols 

11-12) - Biscutum pateZZa n. sp. 
Holotypes: (11) phase, 2600x; (12) x-nicols 

13) - SoZZasites hortious (Stradner, Adamiker and Maresch) Cepek and Hay 
phase, 2500x 

14) - SoZZasites sp. 
phase, 2500x 

15-16) - Watznaueria gronosa (Stover) nov. comb. 
(15) phase, 2500x; (16) x-nicols 

17-18) - Braarudosphaera turbinea Stradner 
(17) phase, 2800x; (18) x-nicols 

19-20) - Braarudosphaera disouZa Bramlette and Riedel 
(19) phase, 2400x; (20) x-nicols 

21-22) - Braarudosphaera afrioanus Stradner 
(21) phase, 2500x; (22) x-nicols 

23) - Braarudosphaera bigeZowi Gran and Braarud 
phase, 2500x 

25) - MiororhabduZus beZgious Hay and Towe 
phase, 2500x 
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44 S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 4 

1) - Miar orhabduZus eZongatus Gartner 
phase, 2400x 

2-5) - TetraZithus aauZeus (Stradner) Gartner 
(2-4) phase, 2600x; (3-4) x-nico1s 

6-7) - TetraZithus pyramidus Gardet 
(6) phase, 3000x; (7) x-nico1s 

8-9) - TetraZithus sp. aff. T. gothiaus Def1andre 
(8) phase, 2500x; (9) x-nico1s 

10-11) - TetraZithus tortus n. sp. 
Ho1otype: (10) phase , 2500x; (11) x- nico1s, 2500x 

12) - TetraZithus sp. 
phase, 2500x 

13) - TetraZithus aauZeus (Stradner) Gartner 
phase, 2500x 

14) - TetraZithus quadratus Stradner 
phase, 2500x 

15) - TetraZithus nitidus Martini 
(15) phase, 2500x; (20) phase, 2500x; (21) x-nico1s 

16-17) - Tetra Zithus desariptus Martini 
(16) phase, 2500x; (17) x-nico1s 

18-25) - TetraZithus nitidus Martini 
(18, 20, 22, 24) phase, 2500x; (19 , 21, 23, 25) x-nico1s 
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46 S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 5 

1-2) - Tetralithus distortus n. sp. 
Ho1otype: (1) phase, 2500x; (2) x-nico1s 

3-4) - Tetralithus ovalis Stradner 
(3) phase, 2600x; (4) x-nico1s 

5-6) - Tetr ali t hus obscurus Def1andre 
(5) phase 2600x; (6) x-nico1s 

7-8) - Tetralithus obscurus Def1andre 
(7) phase, 2500x; (8) x-nico1s 

9-10) - Tetralithus obscurus Def1andre 
(9) phase, 2500x; (10) x-nico1s 

11-12) - Tetralithus obscurus Def1andre 
(11) phase, 2500x; (12) x-nico1s 

13-14) - Tetralit hus servator n. sp. 
Ho1otype: (13) phase, 2500x; (14) x-nico1s 

15-16) - Munarinus mars zaleki n. sp. 
Ho1otype: (15) phase, 2600x; (16 ) x-nico1s 

17-18) - Russellia bukryi n. sp. 
Ho1otype: (17 ) phase , 2600x; (18) x-nico1s 

19-20 - Tetralithus mississippiensis n. sp. 
Ho1otype: (19 ) phase, 2500x; ( 20) x-nico1s 

21-25) - Munarinus lesliae n. sp . 
(21) phase, 2500x; (22) x-nico1s 
Ho1otype: (23) phase, 2500x; ( 24, 25) x-nico1s 
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S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 6 

1-2) - Cretarhabdus arenulatus Bram1ette and Martini 
(1) phase 2600x; (2) x-nico1s 

3-4) - Cretarhabdus aatinosus (Stover) nov. comb. 
(3) phase - 2800x; (4) x-nico1s 

5) - Marthasterites inaonspiauus Def1andre 
phase, 2500x 

6-7) - Chiastozygus initialis Gorka 
(6) phase, 2500x; (7) x-nico1s 

8-9) - Chiastozygus amphipons (Bram1ette and Martini) Gartner 
(8) phase, 2500x; (9) x-nico1s 

10-11) - Chiastozygus mediaquadratus n. sp. 
Ho1otype: (10) phase, 2500x; (ll) x-nico1s 

12-13) - Zygodisaus pontiaulus (Def1andre) Reinhardt 
(12) phase, 2600x; (13) x-nico1s 

14-15) - Staurolithites sagittus n. sp. 
Ho1otype: (14) phase, 2500x (15) x-nico1s 

16-17) - Tranolithus mani festus Stover 
(16) phase, 2600x; (17) x-nico1s 

18-19) - Tranolithus exiguus Stover 
(18) phase, 2500x; (19) x-nico1s 

20-21) - Chiastozygus trabeaulatus (Gorka) nov. comb. 
(20) phase, 2500x; (21) x-nico1s 

22-23) - Chiastozygus propagu l is Bukry 
(22) phase, 2500x; (23) x-nico1s 

24-25) - Criaolithus sautulatus n. sp. 
Ho1otype: (24) phase, 2500x; (25) x-nico1s 
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so S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 7 

1-2) - Zygodiscus xenotus (Stover) nov. comb. 
(1) phase, 2500x; (2) x-nicols 

3-4) - Cylindralithus sp. 
(3) phase, 2800x; (4) x-nicols 

5-6) - Loxolithus armilla (Black and Barnes) Noel 
(5) phase, 2500x; (6) x-nicols 

7-8) - Parhabdolithus asper (Stradner) Manivit 
(7) phase, 2600x; (8) x-nicols 

9-10) - Eurhabdus saotus n. sp. 
Holotype: (9) phase, 2400x; (10) x-nicols 

11-14; 19) - Lithraphidites aarniolensis Deflandre 
(11, 13, 14, 19) phase, 2800x; (12) x-nicols 

15-16) - Luaianorhabdus maleformis Deflandre 
(15) phase, 2500x; (16) x-nicols 

17) - Lithraphidites quadratus Bramlette and Martini 
(17) phase, 2500x 

18) - Lithraphidites grossopeatinatus Bukry 
(18) phase, 2500x 

20-21) - Loxolithus sp.? 
(20) phase, 2600x; (21) x-nicols 

22-23) - Zygodiscus adamas Bramlette and Sullivan 
(22) phase, 2500x; (23) x-nicols 

24-25) - Vekshinella crux Deflandre and Fert 
(24) phase, 2500x; (25) x-nicols 
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52 S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 8 

1-3) - Russe ZZi a Zaswe ZZi n. sp. 
Ho1otype: (1) phase, 2500x; (2-3) x-nico1s 

4-5) - MuZtipartis ripZiens i s n. sp. 
Ho1otype: (4) phase, 2500x; (5) x- nico1s 

6-7) - Munarinus keadyi n. sp. 
Ho1otype: (6) phase, 2500x; (7) x-nico1s 

8-9) - Ottavianus terrazetus n. sp. 
Ho1otype: (8) phase, 2600x; (9) x-nico1s 

10-11) - Ottavianus giannus n. sp. 
Ho1otype: (10) phase, 2600x; (11) x-nico1s 

12-14) - Ramsaya swanseana n. sp. 
Ho1otype: (12) phase, 2500x; (13-14) x-nico1s 

15) - RucinoZithus hayi Stover 
(15) phase, 2500x 

16-17) - Thoracosphaera sp. aff. I . imperforata Kamptner 
(16) phase, 2600x ; (17) x-nico1s 

18-19) - AhmueZZereZZa octoradiata (Gorka) Reinhardt 
(18) phase, 2700x; (19) x-nico1s 

20-21) - Cribrosphaera circuZa n. sp. 
Ho1otype: (20) phase, 2400x; (21) x-nico1s 

22-23) - Chiastozygus rotatorius n. sp. 
Ho1otype: ( 22) phase, 2500x; (23) x-nico1s 

24-25) - ScaphoZithus fossiZis Def1andre 
( 24) phase, 2400x ; ( 25) x-nico1s 
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54 S E P M - CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 9 

1-2) - TetraZithus nitidus Martini 
(1) phase, 2500x; (2) x-nicols 

3- 4) - Zygodiscus ponticulus (Deflandre) Reinhardt 
(3) phase, 2800x ; (4) x- nicols 

5-6) - HeZiorthis concinnus (Martini) Hay and Mohler 
(5) phase, 2500x; (6) x-nicols 

7-8) - MicuZa staurophora Gardet 
(7) phase, 3200x; (8) x- nicols 

9-10) - CyZindraZithus gaZZicus (Stradner) Brarnlette and Martini 
(9) phase, 2500x; (10) x-nicols 

11-12) - CyZindraZithus serratus Brarnlette and Martini 
(11) phase, 2500x; (12) x-nicols 

13) - AnguZofenestreZZithus snyderi Bukry 
(13) phase, 2800x 

14-15) - GZaukoZithus dipZogrammus (Deflandre) Reinhardt 
(14) phase, 2500x; (15) x-nicols 

16-18) - Chiastozygus sp. 
phase, 2500x 

19) - Chiastozygus initiaZis Gorka 
(19) phase, 2500x 

20) - Zygodiscus nanus Noel 
(20) phase, 2500x 

21-22) - Zygodiscus wynnhayi n. sp . 
Holotype (21- 22), (21) phase, 2500x; (22) x- nicols 

23- 24) - VekshineZZa debrachiata Gartner 
(23) phase, 2500x; (24) x-nicols 

25) - VekshineZZa sp. 
(25) phase, 2400x 
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56 S E P M -- CALCAREOUS NANNOFOSSIL SYMPOSIUM, HOUSTON 

PLATE 10 

1-2) - Br aarudosphaer a t urbinea Stradner 
(1) phase, 2300x; (2) x-nico1s 

3-4) - Br aarudosphaera bigeZowi (Gran and Baarud) Def1andre 
(3) phase, 2500x; (4) x-nico1s 

5) - Braarudosphaera imbricata Manivit 
(5) phase, 2500x 

6-7) - Actinozygus reguZaris Gorka 
(6) phase, 2600x; (7) x-nico1s 

8-9) - MicrorhabduZus s t r adneri Bram1ette and Martini 
(8) phase, 2000x; (9) x-nico1s 

10) - Zygodiscus Zaurus Gartner 
(10) phase, 2800x 

11-12) - Micr or habduZus e1ongatus Gartner 
(11) phase, 2500x; (12) x-nico1s 

13) - Lithraphi dites sp. 
(13 ) phase, 2800x 

14-15) - MicrorhabduZus decoratus Def1andre 
(14) Transmitted, 2000x; (15 ) x-nico1s 

16-17) - Lucianor habdus cayeuxi Def1andre 
(16) phase, 2500x; (17) x-nico1s 

18-19) - Zygodiscus sp. 
(18) phase, 3600x; (19) x-nico1s, 3600x 
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