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PLANKTONIC FORAMINIFERA AND STRATIGRAPHY OF THE 

CORSICANA FORMATION (MAESTRICHTIAN) NORTH-CENTRAL TEXAS 


CHARLES C. SMITII1 AND EMILE A. PESSAGNO, JR. 

ABSTRACT 

This report deals with the biostratigraphy, lithostratig
raphy, and micropaleontology of the Corsicana Formation 
of North Central Texas. A comparison of strata at the type 
locality of the Corsicana Formation with the type area of 
the Kemp Formation clearly demonstrates that these units 
are lithostratigraphic equivalents and can be encompassed 
by one formational name. Since the Corsicana Formation 
has a well-defined type locality and contains by far the best 
exposures of these units in their respective type areas, it is 
suggested that the term Kemp be abandoned and the term 
Corsicana be retained. The definition of the Corsicana For
mation is emended, therefore, to include the calcareous 
clays, mudstones, and marls that overlie the Nacatoch For
mation and underlie the Paleocene Kincaid Formation 
(Midway Group). 

The present investigation indicates that the Corsicana 

Formation is middle Maestrichtian in age and is assignable 
to the Globotruncana contusa-stuartiformis Assemblage 
Zone, G. gansseri Subzone. Through a detailed analysis of 
the planktonic foraminiferal assemblage, it has become pos
sible to subdivide the Globotruncana gansseri Subzone into 
two new zonules: a lower Globotruncana aegyptiaca Zonule 
and an upper Racemiguembelina fructicosa Zonule. 

The Corsicana Formation includes a rich, well preserved 
planktonic foraminiferal assemblage consisting of forty
nine species (four of which are new) assigned to thirteen 
genera. The scanning electron microscope has been utilized 
extensively in this study to describe and illustrate these taxa. 
The genus Racemiguembelina Gallitelli (1957) is emended 
and a new term ponticulus is proposed for the unique um
bilical cover plates that characterize this genus. 
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The Corsicana Formation contains one of the richest and 
best preserved foraminiferal assemblages in the Upper Cre
taceous succession of the Gulf Coastal Plain area. Although 
various investigators have described the Corsicana micro
fauna (Carsey, 1926; Plummer, 1926, 1931; Cushman and 
Todd, 1943; Cushman, 1946; Pessagno, 1967), nO previous 
investigators have studied its planktonic foraminifera in 
detail utilizing the scanning electron microscope. 

The present study attempts to reevaluate the lithostratig
raphy and refine the biostratigraphy of the Corsicana For
mation and to analyze its planktonic foraminiferal assem
blage. 

LITHOSTRATIGRAPHY 

AREA OF INVESTIGATIONGeosciences Division, University of Texas at Dallas, P. O. 
Box 30365, Dallas, Texas 75230. Contribution No. 197. 

The Upper Cretaceous strata of Texas crop out in a
1 Present address: Phillips Petroleum Company, Research Cen

ter, Bartlesville, Oklahoma 74004. northeast-southwest trending belt extending from northern 
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Bowie County in northeastern Texas, through the central 
portion of the state, into Maverick County in southwestern 
Texas. The areal extent of the Corsicana Formation in the 
area of investigation is shown in text fig. 1. 

Throughout its exposure from Kaufman County to Milam 
County, the Corsicana Formation strikes approximately 
north-northeast and dips toward the southeast at the rate 
of 30 to 50 feet per mile. Although a continuous section 
of the Corsicana Formation is not exposed at anyone local
ity within the area of investigation, the composite thickness 
of the formation probably does not exceed 250 to 300 feet. 

From the North Central Texas area, the Corsicana For
mation extends southwestward into Bexar County where it 
interfingers with and is replaced laterally by the Escondido 
Formation. The Escondido Formation consists of indu
rated calcareous mudstones and shales interbedded with 
calcareous sandstones. 

HISTORICAL DEVELOPMENT OF STRATIGRAPHIC 

NOMENCLATURE 

The historical development of the nomenclature of the 
Navarro Group and its formational subdivisions has been 
presented by Adkins (1933, pp. 480-517) and Stephenson 
(1941, pp. 6-7). The names "Corsicana beds" and "Kemp 
beds" were proposed by R. T. Hill (1901, p. 342) as sub
divisions of the Navarro Formation in North Central Texas. 
Hill (ibid.) stated: "The Corsicana beds are a brown sandy 
marl, with an occasional band of hard, calcareous sand
stone in its upper portion. The sand is exceedingly fine, 
and is usually so mixed with clay as to be almost impercep
tible." The stratigraphic limits of this unit were not defined, 
nor was a type locality designated for the "Corsicana beds." 

The "Kemp beds" were defined by Hill (1901, p. 343) 
as "... a yellow clay bed containig nodules with supposedly 
Cretaceous fossils ..." overlying the "Corsicana beds". Hill 
(ibid.) noted that the town of Kemp in Kaufman County 
was one mile west of the eastern edge of the outcrop of the 
"Kemp beds". As with the "Corsicana beds", the "Kemp 
beds" were poorly defined and no definite type locality was 
designated by Hill. 

Stephenson (1927, pp. 13-15) briefly described the litho
logic character and stratigraphic relations of the Navarro 
Formation in North Central Texas. He (ibid., p. 13) noted 
sandy beds near the middle of the Navarro Formation (pre
sumably included in Hill's "Corsicana beds") and suggested 
they represented the approximate southwestern extension 
of the Nacatoch Sand of Arkansas. In 1928, Dane and 
Stephenson referred to the sandy marl below the Nacatoch 
Sand as the zone of Exogyra cancellata. Later, Stephenson 
(1929, p. 1331) noted that the Navarro Formation in North 
Central Texas consisted of four units in ascending order: 
(1) the lower Navarro or Exogyra cancellata zone, (2) the 
Nacatoch Sand Member, (3) an unnamed chalky marl 
member, and (4) an unnamed upper clay member (see 
text fig. 2). 

In a personal communication to W. S. Adkins, Stephen
son (in Adkins, 1933, p. 516) proposed the name Neyland
ville Formation for the clays below the Nacatoch Sand. 
Stephenson (ibid.) suggested that the Corsicana Formation 
("Corsicana beds" of Hill, 1901) should be restricted to the 
unnamed chalky marl, and proposed the clay pit of the Cor
sicana Brick Company two miles south of the Courthouse 
in Corsicana as the type locality of the Corsicana Forma
tion. Stephenson (ibid.) further noted that if the name 
Kemp was retained (that is, retained by Adkins for inclu
sion in "The Geology of Texas", Univ. Texas, Bull. 3232, 
1933), it should be restricted to the upper clay member al
though Stephenson state, "... exposures of this are rare in 
the vicinty of Kemp, and the desirability of applying the 
name to this unit has not been fully considered". Adkins 
(1933, pp. 495-496) accepted Stephenson's suggestions, 
and restricted Hill's "Kemp beds" to the upper clay of 
Stephenson (see text fig. 2). Adkins (ibid.) noted, ''The 
presumable type locality is the faulted inlier near Kemp." 

The lithostratigraphic names proposed by Stephenson (in 
Adkins, 1933, p. 516) were adopted by the United States 
Geological Survey for the cooperative geologic map of Texas 
published in 1937 (see Wilmarth, 1938, p. 527), and for 
the Cretaceous correlation chart published in 1942 (Stephen
son, et. aI., 1942). Until the present report, no significant 
revision of Navarro lithostratigraphy has occurred since 
1933. 

LITHOLOGY AND DEFINITION OF CORSICANA 

FORMATION 

Throughout North Central Texas, the lithology of the 
Corsicana Formation may generally be described as a dark 
to light gray or grayish tan calcareous mudstone, locally 
glauconitic and occasionally quartzose silty and fine sandy 
with varying admixtures of muscovite mica, phosphatic fish 
tooth and bone fragments, and small pyrite and marcasite 
nodules. Detailed measured sections with accompanying 
lithologic descriptions of each sampled locality are pre
sented in the Appendix. 

The Corsicana Formation was formerly well exposed at 
its type locality in the clay pit of the Corsicana Brick Com
pany just west of the Southern Pacific Railway and Farm 
Road 709, about two miles south of the Courthouse in Cor
sicana, Navarro County, Texas. This pit was abandoned in 
the middle 1930's. Since then it has filled with water and 
the slopes above water level concealed by talus and over
grown with vegetation. The active clay pit just east of this 
site was designated by Kellough (1962) as the reference, or 
alternate type locality of the Corsicana Formation (see Ap
pendix, Locality TX2). 

About 30 feet of dark gray calcareous mudstones are 
exposed in the active Corsicana clay pit (for measured sec
tion see Appendix, Locality TX2). Near the middle of the 
exposure is a twelve to fifteen inch bed of abundantly glau
conitic and quartzose sandy mudstone which has not been 
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Map showing generalized distribution of Upper Cretaceous rocks in Texas and localities sampled in the area of investigation. 


observed at other localities. Above the glauconitic bed, the 
clay is lithologically similar (although somewhat less cal
careous and in part weathered yellowish-tan) to the under
lying clay, but contains a markedly different microfauna 
consisting almost entirely of calcareous and arenaceous ben
thonic foraminiferal species (see Biostratigraphy). It is 
reasonable to assume that the upper portion of the exposure 
at this site would have been included in the "Kemp beds" 
of Hill (1901, p. 343) and the unnamed upper clay of 
Stephenson (1929, p. 1331). In referring to the now aban
doned clay pit, Stephenson (1941, p. 23) stated, "These 
upper slopes are probably underlain by the Kemp clay, but 
the position of the contact between the clay and the under
lying marl was not precisely determined at this locality." 

No definite type locality exists for the Kemp Formation 
in Texas. Adkins (1933, p. 495) stated that "The presum
able type locality is the faulted inlier near Kemp", Kaufman 
County, Texas. Extensive field investigation in the Kemp 
area failed to substantiate any lithologic unit distinctively 
different from that of the Corsicana Formation exposed at 

its alternate type locality. Furthermore, calcareous mud
stones exposed immediately below the Cretaceous-Tertiary 
contact in Falls County (see Appendix, Locality TX20) and 
Milam County (Locality TX9), although somewhat more 
glauconitic, are otherwise lithologically indistinguishable 
from the type Corsicana Formation. 

Due to the marked lithologic similarity between the Cor
sicana and Kemp Formations, as well as the absence of a 
definite type locality for the Kemp, it seems best to abandon 
the name Kemp. The name Corsicana Formation is re
tained for the calcareous mudstones extending from the top 
of the Nacatoch Formation to the base of the overlying 
Paleocene Kincaid Formation in the North Central Texas 
area (refer to text fig. 2). 

BIOSTRATIGRAPHY 

THE TYPE EUROPEAN MAESTRICHTIAN 

The historical development of the Maestrichtian Stage, 
as well as a discussion of its type locality, geographic ex
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Historical development of Navarroan (Maestrichtian) strati
graphic nomenclature, North Central Texas. 

tent, stratigraphic position, and paleontology, has been 
summarized by Berggren (1960, pp. 181-191; 1962, pp.7
19; 1964, pp. 104-116). The Maestrichtian Stage was for
mally erected by Dumont in 1849. The name Maestrichtian 
was taken from exposures of tuffaceous chalk in the vicinity 
of Maastricht, Holland. The lower boundary of the Maes
trichtian Stage is generally considered to be marked by the 
first occurrence of the ammonite Discoscaphites constric
tus (see J eletzky, 1951, p. 16), and to overlie strata belong
ing to the late Campanian Bostrychoceras polyplocum Zone. 

Birkelund (1957) proposed a zonal subdivision of the 
Upper Cretaceous of Denmark based on the belemnites and 
other groups of megafossils. He divided the Maestrichtian 
into four zones from bottom to top: (1) the Belemnella 
lanceolata Zone (the lower limit of B. lanceolata is generally 
regarded to coincide with the lower limit of D. constric
tus); (2) the B. lanceolata sumensis-B. occidentalis Zone; 
(3) the B. junior Zone; and (4) the B. casimirovensis Zone. 
Jeletzky (1960, p. 28, Fig. 2) further subdivided the B. 
lanceolata sumensis-B. occidentalis Zone of Birkelund into 
a lower B. lanceolata mut. junior s.s. Zone and an upper B. 
cimbrica Zone. 

Pessagno (1969, p. 27) presented an integration of the 
planktonic foraminiferal zonation for the western Gulf 
Coast with the northern European Maestrichtian cephalo
pod zones of leletzky. Although some doubt exists regard
ing the precise limits, Pessagno (ibid.) noted that the base 
of the G. gansseri Subzone occurs within the B. lanceolata 

sumensis-B. occidentalis Zone of Birkelund (1957, p. 62, 
Table 4), or probably within the upper part of the B. lan
ceolata mut. junior s.s. Zone of leletzky (1960, p. 28, Fig. 
2) At present, the boundary between the G. gansseri Sub
zone and A. mayaroensis Subzone (between middle and late 
Maestrichtian) can be placed with reasonable accuracy near 
the boundary between the B. junior S.s. and B. casimiroven
sis Zones (see Berggren, 1964, p. 109; Pessagno, 1969, 
p. 27). 

PREVIOUS MEGAFOSSIL STUDIES 

Traditionally, the Navarro Group has been recognized 
as being equivalent to the Exogyra costata Zone. The lower 
part of the E. costata Zone encompasses the Exogyra can
cellata Subzone. This latter zonal unit is correlative with 
the Neylandville Formation in North Central Texas, and 
generally has the same areal extent as the E. costata Zone 
in the Gulf and Atlantic Coastal Plain Provinces (Stephen
son, 1918, p. 157; Adkins, 1933, p. 489). 

Stephenson (1941, p. 24) noted that the ammonite 
Sphenodiscus Meek, although rarely present in the Neyland
ville and apparently absent in the Nacatoch, becomes com
mon in the Corsicana Formation. Two species of Spheno
discus: S. tirensis Stephenson and S. pleurisepta (Conrad) 
were noted to be restricted to the Corsicana Formation. A 
total of ninety-eight species and subspecies of invertebrate 
fossils were reported to occur in the lower portion of the 
Corsicana Formation. Thirty-six of these species were 
found to be restricted to the lower portion of the Corsicana 
Formation. One hundred and five species of invertebrate 
megafossils were noted to occur in the upper part of the 
Corsicana Formation (= Kemp Formation of Stephenson, 
1941). Fifty-three of these species were found to be re
stricted to the upper portion of the Corsicana Formation. 

Stephenson (1941, p. 34) suggested that any attempt to 
correlate restricted zones in the Gulf Coastal Plain with 
zones of corresponding age (Maestrichtian) in the Euro
pean type area is particularly difficult due to the paucity 
of common species. Nevertheless, his (ibid., p. 35) cor
relation of the Navarro Group with the type Maestrichtian 
was based on the common occurrence of Sphenodiscus 
(restricted to the B. lanceolata mut. junior and B. cimbrica 
Zones of Jeletzky (1960, p. 28, fig. 2). In addition, Ste
phenson (ibid.) reported a specimen of Parapachydiscus 
aff. P. gollevillensis (d'Orbigny) from the Escondido 
Formation of Texas (in part equivalent to the Corsicana 
Formation of North Central Texas; see Lithostratigraphy) 
and an internal mold similar to P. gollevillensis from the 
Prairie Bluff Chalk of Mississippi (age equivalent to the 
Corsicana Formation of Texas). Stephenson (ibid.) noted 
that P. gollevillensis is indicative of a Maestrichtian age 

TEXT FIGURE 3 


Range zones of planktonic foraminifera occurring in the Corsicana Formation. 
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M A ESTR I C H T I AN 
TEXT FIGURE 3 
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(see also leletzky, 1960, p. 31). leletzky (ibid.) reported 
Scaphitcs (Di.lco.l'caphitcs) roancll.lis Stephenson and other 
forms of Discoscaphitcs from the Escondido and Kemp 
Formations of Texas which he considered to be closely 
allied to S. (D.) conradi Morton in the Late Cretaceous 
of the Western Interior. Jeletzky (ibid.) assigned the 
Corsicana and Kemp Formations of Texas to his (1960, 
p. 28, fig. 2) Scaphites (D.) ncbrascensis Zone of the 
Western Interior ( upper portion of the B. cil11hrica 
Zone), or middle Maestrichtian as used herein. 

PREVIOUS FORAMINIFERAL STUDIES 

A number of studies have been made of the foraminifera 
of the Navarro Group of Texas, Arkansas, and elsewhere 
in the Gulf Coastal Plain area (see Bibliography). One of 
the earliest investigations of the Cretaceous foraminifera 
of Texas was that of Carsey (1926). Carsey described 
thirty-two of foraminifera (mostly arenaceous and 
calcareous benthonic forms) from the Corsicana Forma
tion of Travis County, Texas. In 1926, Plummer described 
the Midway (Paleocene) foraminifera of Texas. In her 
discussion of the Navarro and Midway faunas (ibid., pp. 
.14-41), several new species of both benthonic and plank
tonic foraminifera (e.g., Globigerina rugosa) were de
scribed from Milam and Navarro Counties, Texas (see 
Appendix, Localities TX9 and TX2). 

In 1931, Plummer incorporated sample material from 
the Corsicana Formation of Navarro, Limestone, Milam, 
and Travis Counties in her descriptions of the Cretaceous 
foraminifera of Texas (see Appendix, Localities TX2, TX9, 
and TX25). Among the planktonic species, Ventilabrella 
carscyae was described from the Corsicana Formation at 
Walkers Creek (see Appendix, Locality TX9), Milam 
County. Texas. 

In 1943, Cushman and Todd recorded ninety-six species 
and subspecies of benthonic and planktonic foraminifera 
from the Corsicana Formation of Navarro, Limestone, 
and Travis Counties, Texas (see Appendix. Localities TX2, 
TX4, and TX25). 

A major contribution toward a better understanding of 
Upper Cretaceous foraminiferal paleontology was the 
monographic work of Cushman (1946). Nearly 600 spe
cies and varieties of foraminifera (mostly benthonic) were 
recorded from numerous localities throughout Texas and 
the Gulf Coastal Region. 

The only treatise to describe and illustrate the planktonic 
foraminiferal fauna of the Upper Cretaceous of Texas was 
that of Pessagno (1967). The morphology, taxonomy, and 
phylogeny of more than 100 species of planktonic fora

minifera were analyzed, and a detailed system of zonation 
was proposed for the Upper Cretaceous of the Western 
Gulf Coastal Plain (Pessagno, 1969). Although Pessagno 
(1967; 1969) incorporated sample material from the Cor
sicana Formation and chronostratigraphically equivalent 
units throughout Texas, Arkansas, and Mexico, his treat
ment of the Corsicana fauna was, by necessity, less inclu
sive and detailed than that of the present study. 

DEFINITION OF THE GUl/lOTI{F.'C.~N.~ .-I/::GYPTUCA 


ZONULE 


The planktonic foraminifera of the Corsicana Forma
tion of North Central Texas are represented by forty-nine 
species belonging to thirteen genera (text fig. 3). This 
assemblage is assignable to the middle Maestrichtian Glo
hotruncana contllsa-stuartijormis Assemblage Zone, Globo
truncana gansscri Subzone. A detailed analysis of the 
planktonic foraminifera of the Corsicana Formation of 
Central and North Central Texas has resulted in the estab
lishment of two new biostratigraphic units within the G. 
gansseri Subzone. The lower of these units is termed the 
Globotruncana aegyptiaca Zonule. It is distinguished from 
the early Maestrichtian Rugotruncana subcircwnnodifer 
Subzone, R. suhpennyi Zonule (text fig. 3) by the presence 
of Gucmbelitria cretacea Cushman, Heterohelix glabrans 
(Cushman), Planoglobulina carseyae (Plummer), Pseudo
gucmbelina excolata (Cushman), P. palpebra Bronnimann 
and Brown, Pscudotextularia deformis (Kikoine), Clobo
trllncana acgyptiaca Nakkady, G. duwi Nakkady, G. gallS
sai Bolli, G. navarroensis n. sp., G. patelliformis Gan
dolfi, Rugoglobigerina hexl1calllerata Bronnimann, R. 
lIlacrocephala Bronnimann, and R. milall1ensis n. sp., as 
well as other middle Maestrichtian planktonic foraminifera 
(see text fig. 3). 

The only horizon in Texas known to be assignable to 
the G. acgyptiaca Zonule is the Corsicana Formation as 
exposed along Onion Creek in Travis County, Texas (see 
Appendix, Loeality TX25). The relative abundance of 
species recovered from samples at the Onion Creek local
ity is shown in text fig. 4. 

DEfINITION OF THE RMTM1GUFMBELlNc\ 


FHUCTICOS.·\ ZONULE 


The Racemiguembelina fructicosa Zonule is the upper 
zonule of the G. gansseri Subzone. It is distinguished 
from the C. aegyptiaca Zonule by the presence of Plano
globulina brazoensis Martin, Pscudoguembelina corn uta 
Seiglie, Raceilliguembclina fructicosa (Egger), V cnti-

TEXT FfGURE 4 
Distribution and relative abundance of planktonic foraminifera Common 4 to 10 individuals: Abundant greater than 10 

occurring in the Corsicana Formation (Locality TX25) along individuals. 

Onion Creek, Travis County, Texas. Rare 1 to 3 individual,: 
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Guembelitria cretacea Cushman 

Gublerina robusta de Klasz 

Heterohelix glabrans (Cushman) 

Heterohelix navarroensis loeblich 

Heterohelix striata (Ehrenberg] 

Planoglobulina carseyae (Plummer] 

Pseudoguembelina costulata (Cushman) 

Pseudoguembelina excolata (Cushman) 

Pseudoguembelina kempensis Esker 

Pseudoguembelina palpebra Bronnimann and Brown 

Pseudatextularia deformis (Kikoine) 

Pseudotextularia elegans (RzehakJ 

Racemiguembelina powelli, n. sp. 

Globigerinelloides multispina (lalicker) 

Globerinelloides prairiehillensis Pessagno 

Globigerinelloides subcarinatus (Bronnimann) 

Globigerinelloides volutus (White) 

loeblichella hessi (Pessagnoj 

Globotruncna aegyptiaca Nakkady 

Globotruncana area (Cushman) 

Globotruncana duwi Nakkady 

Globotruncana elevata (Brotzen) 

Globotruncana gansseri Bolli 

Globotruncana navarroensis, n. sp. 

Globotruncana patelliformis Gandolfi 

Globotruncana plummerae Gandolfi 

Globotruncana stephensoni Pessagno 

Globotruncana stuartiformis Dalbiez 

Globotruncana trinidadensis Gandolfi 

Rugaglobigerina hexcamerata Bronnimann 

Rugoglobigerina macrocephala Bronnimann 

Rugoglobigerina milamensis, n. sp. 

Rugoglobigerina pennyi Bronnimann 

Ruglobigerina rugosa (Plummer) 

Rugoglobigerina scotti (Bronnimann) 

*()()()~~~~()~~~. Globotruncanella petaloidea (Gandolfi) 
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Globotruncano duwi Nokkody 

Globotruncona elevato (Srotzen) 

Globotruncono gonHeri Bolli 

Globo,runcana navarroensis, n, 'po 

Globotruncano potelliformis Gandolfi 

Globotruncana plummerae Gandolfi 

Olobotruncano stephensonj Pessogno 

Globotruncana stuortiformis Oalbiez 

Globotruncano 16nidodensis Gandolfi 

Rugoglobigerino hexacameroto 8ronnlmonn 

Rugoglobigerino macrocephola Bronnimann 

Rugoglobigetino milomensis, n. sp. 

Rugoglobigerino pennyi Bronnimonn 

Rugoglabigerino reicheli Broonlmon n 

Rugoglabigerino ratundato 8ronnimann 

Rugoglobigerino rugoso (Plummer) 

Rugoglobigerino scotti 16rannimannJ 

Globotrunconello monmouthensis (Olsson) 
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Plonoglobulino brozoensis Mo~tin.()*()*(). () 
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PseudoguembeHno kempensis Esker 

().*()()().*()*()() 
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Pseudotextuloria deformis \KikoineJ().... () 

() 
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Racemiguembelino frucficoso IEggerl*()*()() 
Racemiguembelina powelli. n. sp. 

Rocemiguembelina sp. a• ()()()().(). 

Ventilabrella muhicameroto de Klou:* ()() * *()*()()* 
Globigerinelloides multispina (Lolickerl().().. 
Globerinelloides proiriehillensis Pessogno().... * 

•• 

•••• Gtobigerinellaides (?I rosebudensls, n, sp, 

G!obigerinelloides lubcorinatus (Bronnimannj 
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()()*()*()() (). Globigerinellaides volutus (White)*()()•• 

() 
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** Globigerinelloides sp. a 
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Globotruncna oegyptioeo Nokkody() 

().() 
......••••••• Globotruncono orco (Cushman) 

Globotruncono conico White()()()**() 
Globotruncono contuso {Cushman}()()*()*(). (). Globotruncona duw! Nakkody().().. 
Globotruncona elevata iSrotzenl•••• Glabotrun'l:ona gonsuri 8011i 

..().. () 
().... () 

Globotruncono navorroensis, n. sp.().()(). 
Globotruncona patelliform!s Gandolfj 

Globatruncono plummeroe Gandolfi 
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Globotruncono stephensoni PeuognoV.()V. 
Globotruncono stuortiformis Oolbiez

::
•••• Globolruncano trinidadensis Gondolfi 

*()()().
().... () 

Rugoglobigerino hf)xcomeroto Sronnlmonn*()()•• 
Rugoglobigerina mocrocephalo Sronnimann 
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Rugoglobigerino milomeosis, n. 5P,*()**() (). Rugoglobigerino pennyi Bronnimonn*()*(). () 

() 

•• Rugoglobigerino reicheli Bronnimann()()*(). 
Rugoglobigerina rotundota Bronnimonn 

Rvglobigerino rugosa (Plummer) 

*()()()() ()() 

Rugoglobigerino scorti {8ronnimonn) 

GlobotrtJnconeila monmouthensis (Olsson) 

V•••• ()
*()*()() ~~ 

Globottunconella petoloidea [Gondolfil 

* *** Globotrunconello sp. 0* 
TEXT FIGURE 6TEXT FIGURE 5 

Distribution and relative abundance of planktonic foraminiferaDistribution and relative abundance of planktonic foraminifera 
occurring in the Corsicana Formation at Localities TX4, TX3,occurring in the alternate type locality of the Corsicana Forma
and TX19. Rare 1 to 3 individuals; Common 4 to 10tion (Locality TX2), Navarro County, Texas. Rare 1 to 3 
individuals; Abundant = greater than 10 individuals.individuals; Common 4 to 10 individuals; Abundant = 

greater than 10 individuals. 

(12) 



;;: .... .... 
B B B ;;:., ~ ~ '" RARE * COMMON ~ ABUNDANT. 

~ 
0 0 0 0 0 0 

l:l x x ~ 1;\ x 
n <] :II·.··.•• Guembelittio creta ceo Cushman 

* * Gublerino robusto de Klon 

***()*** Heferohelix glabrons iCushmonl

f)•••••• Heterohellx no'Vorr'oensls Loeblich

f) •••••()() Heterohelix striata [El<irenbergJ 

f)()*()()()*~~
~f)•••••* srI 

~()eee()()* Pseudoguembelino cornuto Seiglie

()eeeeee Pseudoguembelino cosluloto {Cushman) 

***()**** Pseudoguembelino excoloto {Cushman}

f) ••()•••* Pseudoguembelino kempensis Esket

f)••••••* Pseudoguembelino palpebra Bronnimonn and Brown.......() Pseudotextulorio deformis iKikoinel 

***()*** Pseudotextulorio elegons (RzehokJ 

()* () * Racemiguembelino fructicoso (Egger)' 

***()**** Racemiguembelina powelli, n. sp. 

* * * Ventilobrello multicomercta de K!osz

f).()()*** Globigerinellcides muitispino (LoHcker}

f)f)•••• Globigerinelloides proiriehillensis Pessogno 

~.()*()()* Globigerinelloide~ rosebudensis, n. sp. 

***() ** Globigerinelloides subcarinotus {Bronnimonnl 

~*()()*() Globigerinelloides lIolutus (Whitel 

* G!obigerinelloides sp. 0 

**()()*** Loeblichello hessi (Pessogno) 

~~().()()()() Globotruncona aegyptioco Nokkady
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TEXT FIGURE 7 

Disuibution and relative abundanee of planktonie foraminifera 
occurring in the Corsicana Formation (Locality TX20) along 
the Brazos River, Falls County. Texas. Rare 1 to 3 indi
viduals; Common 4 to J0 individuals; Abundant greater 
than 10 individuals. 

labrella multicamerata de Klasz, Globigerinelioide.I' rose
budensis n. sp., Globotruncana conica White, G. contusa 
(Cushman), Rugog/obigerina reichell Bronnimann, R. 
rotundata Bronnimann, and Globotruncanella monmouth

ensis (Olsson). It is distinguished from the overlying 
Abathomphalus mayaroensis Subzone by the presence of 
Guembelitria cretacea Cushman, and G. navarroensis n. 
sp., as well as several other species (refer to text fig. 3), 
and by lacking Abathomphalus mayaroensis (Bolli), A. 
intermedia (Bolli), and Pseudotextularia intermedia de 
Klasz. 

The Racemlguembelina jructicosa Zonule is represented 
throughout North Central Texas by the Corsicana Forma
tion. The Arkadelphia Marl of Arkansas, the upper por
tion of the Escondido Formation of Texas, and the upper 
portion of Papagallos Shale of northeastern Mexico, are 
also assignable to this zonule. 

ANALYSIS OF FAUNA 

The present investigation does not have a statistical 
analysis of the foraminiferal fauna as an objective. How
ever, a few notations can be made regarding the relative 
abundances of the forms encountered during this study. 

The planktonic foraminiferal fauna recovered from the 
alternate type locality of the Corsicana Formation contains 
a diversified assemblage dominated by the Heterohelicidae, 
Globotruncanidae, and Rugoglobigerinidae (see Appendix, 
Locality TX2). An examination of the chart showing the 
relative abundance of species at this site (text fig. 5) 
shows a decrease in diversity as well as abundance of 
planktonic forms higher in the section. Sample TX2AG 
(see Appendix) is void of planktonic foraminifera, the 
fauna being represented entirely by benthonic forms. The 
rare occurrence, or absence, of planktonic forms and 
dominance of benthonic foraminifera in the upper portion 
of the Corsicana Formation at its alternate type locality 
is probably due to a more shallow neritic marine environ
ment or to a salinity change. One of the few planktonic 
forms found to persist to near the top of this section is 
Guembelitria cretacea Cushman. In the Escondido For
mation of southwestern Texas, this same species is one 
of the few planktonic foraminifera occurring in a shallow 
neritic facies with numerous oyster biostromes. Further
more, G. cretacea has not been observed from the Late 
Cretaceous JOIDES samples examined by either author. 
Hence, it is likely that Guembelitria cretacea is a special
ized neritopelagic species which was able to withstand 
conditions of low salinity. 

The planktonic foraminiferal fauna at localities TX3, 
TX4, and TX19 (see text fig. 6) is similar to the fauna at 
locality TX2. Localities TX20 and TX9 (see Appendix), 
however, are both stratigraphicalIy high in the Corsicana 
Formation and are the only two localities in North Cen
tral Texas observed to be in contact with the overlying 
Paleocene Kincaid Formation. Both sites differ in their 
faunal composition from all other localities in North 
Central Texas by lacking Globotruncana contusa (Cush
man), G. navarroensis n. sp., G. patellijormis Gandolfi, 
and G. plummerae Gandolfi (text figs. 7. 8). Although 
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the absence of these species is probably due to environ
mental fluctuation during the deposition of the upper por
tions of Corsicana Formation, an analysis of the benthonic 
fauna which could confirm such an environmental conclu
sion is beyond the scope of the present report, and must 
await further investigation. 

SYSTEMATIC PALEONTOLOGY 

MORPHOLOGIC TERMINOLOGY 

The morphologic terminology proposed for the plank
tonic foraminifera by Bolli, et al. (1957, pp. 9-15) has 
been adopted for use in the present publication. The fol
lowing terms are defined in order to minimize the con
fusion resulting from the lack of a widespread and accept
able morphological nomenclature. 

Apertural view, the edge view of biserial, pianispiral, 
or trochospiral tests in which the apertural opening is 
orientated "upward" or facing the observer (PI. 9, fig. 1). 

A bapertural view, the edge view of biserial, planispiral, 
or trochospiral tests in which the apertural opening is 
orientated "downward" or away from the observer (PI. 
9, fig. 3) . 

Lateral view, the side view of biserial and multiserial 
tests of the family Heterohelicidae (PI. 2, fig. 8). 

Ultimate chamber, the final or last-formed chamber 
(see Explanation, PI. 2, fig. 8) . 

Penultimate chamber, the chamber immediately pre
ceding the ultimate chamber (see Explanation, PI. 2, fig. 
8) . 

Antipenultimate chamber, the chamber immediately 
preceding the penultimate chamber, or the second from 
the last-formed chamber (see Explanation, PI. 2, fig. 8). 

Ponticulus (-i), a new term proposed for the cover 
plate(s) over the central cavity of Racemiguembelina (see 
Remarks under R. fructicosa) . 

FORAMINIFERAL CLASSIFICATION 

The identification of the foraminiferal species in the 
Corsicana Formation of North Central Texas has been 
conducted through comparative studies with previously 
published Upper Cretaceous literature, as well as through 
the examination of both primary and secondary type 
material. Comparative slides and washed residues from 
stratigraphic units other than the Corsicana Formation 
were used extensively in establishing stratigraphic ranges 
for species encountered in the Corsicana Formation. 

The generic and suprageneric classification follows the 
"Treatise on Invertebrate Paleontology", Part C, Protista 
2, Volume 2 (Loeblich and Tappan, 1964) with emenda
tion by Pessagno (1967).

TEXT FIGURE 8 

Distribution and relative abundance of planktonic foraminifera 
occurring in the Corsicana Formation (Locality TX9) along viduals; Common = 4 to 10 individuals; Abundant greater 
Walkers Creek, Milam County, Texas. Rare 1 to 3 indi- than 10 individuals. 
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DEPOSITION OF TYPES 

The holotype and two paratypes of new species will be 
deposited in the U. S. National Museum, Washington, 
D. C. Remaining paratypes will be filed in the Pessagno 
Collection at The University of Texas at Dallas. Hypo
types, faunal slides, and washed residues will remain in 
the possession of the authors. 

SAMPLE PREPARATION AND 

ILLUSTRATION 

The method of sample preparation outlined by Pessagno 
(1967, p. 375) was followed throughout this investiga
tion. 

Following specific identification with the light micro
scope, selected specimens were chosen for scanning elec
tron microscope examination. Individual specimens were 
mounted on 13 mm. diameter covers lips which were 
previously glued to T-shaped brass plugs. All specimens 
were shadow-cast (see Urban and Padovani, 1970, pp. 
137-139) with a 60 percent gold/40 percent palladium 
alloy in a Denton DV-502 vacuum evaporator. Specimen 
plugs were then transferred to a JEOLCO JSM-l Scan
ning Electron Microscope for examination and photo
graphic illustration. 

SYSTEM A TIC DESCRIPTIONS 


Superfamily GLOBIGERINACEA 


Family HETEROHELICIDAE Cushman 


Subfamily GUEMBELITRIINAE 

Montanaro Gallitelli 


Genus Guembelitria Cushman, 1933 


Type species.-Guembelitria cretacea Cushman, 1933. 
Remarks.-The diagnosis of Loeblich and Tappan 

(1964, p. C652) is followed herein. 

Guembelitria cretacea Cushman 

Plate 1, figures 1,2-3,4-5,6,7-8. 

1933. Gumbelilria cretacea CUSHMAN, pp. 37-38, pI. 4, figs. 
12a-b. 

1936. Gumbelitria cretacea Cushman. CUSHMAN, p. 418, pI. 1, 
figs. 12a-b. 

1936. Gumbelilria cretacea Cushman. JENNINGS, p. 28, pI. 3, 
figs. 12a-b. 

1938. Gumbelitria cretacea Cushman. CUSHMAN, p. 19, pI. 3, 
figs. 14a-b. 

1941. Gumbelitria crelacea Cushman. CUSHMAN and HEDBERG, 
pp. 91-92, pI. 22, fig. 17. 

1943. Gumbelilria cretacea Cushman. CUSHMAN and TODD, 
p. 65, pI. 11, fig. 16. 

1946. Gumbelitria cretacea Cushman. CUSHMAN, p. 103, 
pI. 44, figs. 14a-c. 

1948. Gumbelitria cretacea Cushman. CUSHMAN, p. 259, pI. 
24, fig. 12('1). 

1957. 	 Guembelilria cretacea Cushman. GALLlTELLI, p. 136, 
pI. 31, figs. la-b. 
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1960. Guembelitria crelacea Cushman. OLSSON, pp. 27-28, 
pI. 4, fig. 8. 

1962. Guembelitria cretacea Cushman. SKINNER, p. 38, pI. 5, 
fig. 13. 

1964. Guembelitria cretacea Cushman. LOEBLICH and TAP
PAN, p. C652, fig. 523: la-b. 

1964. Guembelilria cretacea Cushman. SAID and SABRY, 
p. 390, pI. 3, fig. 32. 

1965. Guembelitrla cretracea Cushman. PERLMUTTER and 
TODD, p. I 13, pI. 2, fig. 8. 

1967. Guembelitria crelacea Cushman. BANDY, p. 23, text
fig. 12 (6). 

1967. Guembelitria crelacea Cushman. PESSAGNO, p. 258, 
pI. 87, figs. I, 2, 3. 

1970. 	 Guembelitria cretacea Cushman. OLSSON, p. 601, pI. 
91, figs. la-b, 2, 4a-c, 5, 6, 7, 9; pI. 92, figs. 1, 3a-b, 
4a-b. 

Description.-Test small, triserial throughout; chambers 
globular, spherical, increasing rapidly in size as added; 
sutures strongly depressed; wan finely perforate, each 
pore surrounded by a blunt cone of microgranular cal
cite; wall of ultimate chamber usually smooth or showing 
weakly developed pore cones; aperture interiomarginal, 
highly arched, semicircular, occasionally asymmetrically 
directed, bordered by a thickened rim. 

Remarks.-Guembelitria cretacea Cushman displays a 
distinctive and unusual pore pattern. Each chamber is 
covered with circular to elliptically-shaped pore cones. 
A single pore, rarely two pores, penetrates each pore cone 
(PI. 1, figs. 3, 8). In areas where the pores are closely 
spaced, the raised margins of the pore cones will often 
merge into linear, flattened, ridge-like structures (PI. 1, 
fig. 5). The distinctive pore cone morphology has been 
observed on all individuals of G. cretacea examined to 
date. 

The only other species of Guembelitria known to the 
writers, Guembelitria harrisi Tappan (1940, p. 115), was 
examined with the scanning electron microscope; its cham
ber walls were likewise found to have well-developed pore 
cones (PI. 2, figs. 1-2, 3). Although G. harrisi Tappan 
and G. cretacea Cushman are similar in test shape, cham
ber arrangement, and wall ornamentation, G. harrisi dif
fers in having a low and only slightly arched aperture. 
In addition, G. harrisi is known only from the late Albian 
through Cenomanian whereas G. cretacea is a middle 
Maestrichtian species. That no species of Guembelitria 
are known from the Turonian through the early Mae
strichtian is puzzling, but may be due in part to the occur
rence of Guembelitria in shallow to middle neritic marine 
environments. 

Olsson (1970, p. 601) described the unusual pore pat
tern of Guembelitria cretacea in his study of specimens 
from the Cretaceous Redbank Formation of New Jersey 
and from "triserial forms" from the Paleocene Pine Barren 
Member of the Clayton Formation in Alabama. Although 
Olsson stated that his "triserial forms" have a pore pattern 
basically identical with that of Guembelitria cretacea, he 
believed them to be related to Chiloguembelina and to 



Globoconusa because of differences in apertural shape. 
Olsson continues. . . 'Thus the transition from Guem
belitria to Chiloguembelina involves the development of 
an asymmetrically directed aperture, of which an apertural 
flange is a consequence, and of a terminal biserial stage." 

The oecurrence of numerous, typical G. cretacea with 
asymmetrically directed apertures in the Corsicana Forma
tion of Texas (PI. 1, figs. 2, 7) suggests that the asym
metric apertures have no particular phylogenetic signifi
cance. Olsson (1970, p. 600) notes that the basal 
Paleocene (lower few centimeters) at Millers Ferry con
tains reworked Cretaceous Foraminifera. It seems prob
able, therefore, that the "transitional triserial form" with 
an asymmetric aperture merely represents reworked Cre
taceous Guembelitria cretacea. 

In addition to variation in apertural shape, G. cretacea 
shows marked variation in length of the test as well as 
degree in inflation of the ultimate few chambers. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone. 

Occurrence.-The type locality of Guembelitria cretacea 
Cushman is in a clay pit of the Seguin Brick and Tile Com
pany, 0.8 miles south of McQueeny, Guadalupe County, 
Texas, exposing the Corsicana Formation. 

Numerous reports of this species have shown it to be 
restricted to middle and late Navarroan strata in the Gull' 
Coastal Plain area. G. cretacea has been reported from 
the Corsicana Formation in Texas by Cushman (1933, p. 
38; 1938, p. 19; 1946, p. 103), Cushman and Todd (1943, 
p. 65), and Pessagno (1967, p. 258), as well as from the 
Arkadelphia Marl in Arkansas (Skinner, 1962, p. 38; 
Pessagno, 1967, p. 258) and the Prairie Bluff Formation 
and basal Paleocene in Alabama (Olsson, 1970, p. 598). 

Guembelitria cretacea has been reported from the late 
Cretaceous of the Atlantic Coastal Plain by Cushman 
(1936, p. 418; 1948, p. 244), Jennings (1936, p. 28, 
Olsson (1960, p. 28), and Perlmutter and Todd (1965, 
p. I 13). It has also been recorded from the Maestrichtian 
of Egypt (Said and Sabry, 1964, p. 390) and Colombia 
(Cushman and Hedberg, 1941, p. 92). 

The occurrence of G. cretacea in the Corsicana For
mation of Texas is shown in text figs. 4-8. 

Subfamily HETEROHELICINAE Cushman 

Genus Gublerina Kikoine, 1948 

Type species.-Gub/erina cllvi/ieri (= Ventilabrella oma
tissirna Cushman and Church, 1929). 

Remarks.-The diagnosis of Loeblich and Tappan (1964, 
pp. C654-C655) is followed herein. 

Gublerina robusta de Klasz 

Plate 2, figures 6-7 

1941. (?) Venlilabrella renitarmis MARIE, p. 264, pI. 28, 
figs. 277a-c. 

1953. Guhlerilla acuta DE KLASZ, p. 246, pI. 8, figs. 3 a-b. 
1953. Guhlerina acuta subsp. robusta DE KLASZ, p. 247, pI. 8, 

figs. 4a-b, Sa-b. 
1953. Gub/edna hedhergi BRONNIMANN and BROWN, p. 155, 

text·figs. lla-b, 12a-b. 
1957. Gublerilla acuta rahusta de Klasz. GALLlTELLl, p. 141, 

pI. 32, fig. 9. 
1965. GuhlerillCl lieu/a de Kla~z. PERLMUTTER and TODD, 

pp. I 14, I 15, pI. 2, fig. 18. 
1967. Gublerilla tabusta de Klasz. PESSAGNO, p. 265, pI. 75, 

fig. 11. 
1969. Gublerina renitarlllis (Marie), BROWN, p. 59, pI. 2, 

fig. 6; pI. 4, figs. 3a-b, 4a-c. 

Description.-Test much compressed, triangular in out
line; initial chambers showing pianispirally coiled early 
stage, followed by a biserial intermediate stage; in final 
stage chambers diverging, arranged in two series with a 
broad, nonseptate or incompletely divided, depressed cen
tral area; occasionally showing proliferation of chambers 
terminally; initial portion of test in lateral view weakly 
lobate, becoming distinctly lobate terminally; initial cham
bers flattened, increasing gradually in size as added; later 
chambers becoming strongly inflated, tending to become 
somewhat reniform; sutures distinct, initially almost 
straight, oblique, and flush, later becoming distinctly de
pressed, curved, and limbate; wall of early chambers ex
hibit fine longitudinal costae; all later chambers with 
roughened vermicular ornamentation which tends to be 
more strongly developed apically than abapically; aper
tures not observed due to damage of ultimate portion of 
tests. 

PLATE 

Page 	 Page 
1. 	 Guembelitria cretacea Cushman ................ 15 pore cones which have merged into linear, flattened, 

TX20XA-I1A26. Note strongly inflated terminal ridge-like structures: 2060x. 
chambers, well-developed pore cones, and sym 6. Guembelitria cretacea Cushman ................ 15 
metrical aperture; 415X. TX3BA-OB50. Individual with symmetrical aperture; 

2-3. Guemhelitria cretacea Cushman. . . . . . . . . . . . . . . . .. 15 480X. 
TX3BA-OB48. 2, Note elongate test and asymmetri- 7-8. Guembelitria cretacea Cushman ............. .. 15 
cal aperture; 210X. 3, Enlargement showing pore TX3BA-12BA24. 7, Note elongate test, asymmetri
cone morphology; 2750X. cal aperture, and poorly developed pore cones on 

4-5. 	Guemhelitria cretacca Cushman ................ 15 initial portion of test; 340X. 8, Enlargement showing 
TX3BA-1. 4, Individual with elongate test and sym pore cone morphology; 690X. 
metrical aperture; 310X. 5, Enlargement showing 
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Remarks.-De Klasz (1953, pp. 246-247) described 
Gublerina acuta and the subspecies G. acuta robusta. Stud
ies of populations of this species indicate that G. acuta 
is an immature individual, and that the subspecies G. 
acuta robusta is typical of mature forms. The two are 
considered to be the same species, and the name given 
by de Klasz to the mature form, G. robusta, is retained 
herein. 

According to Bronnimann and Brown (1954, p. 62), 
Gublerina acu{a robusta de Klasz (1953) is a senior syno
nym of G. hedbergi Bronnimann and Brown (1953). 

Brown (1969, p. 59) regarded G. robusta as a junior 
synonym of Ventilabrella reniformis Marie. Examination 
of the figures of the holotype of V. reniformis (Marie, 
1941, pI. 28, fig. 277; Brown 1969, pI. 4, figs. 4a-c) 
leaves some doubt as to whether these forms are identical. 
It seems best, therefore, to retain the name G. robusta de 
Klasz until an examination is made of the types of V. reni
formis Marie. 

Range.-G. fornicata-stuartiformis Assemblage Zone, G. 
elevata Subzone, G. calcarata Zonule, to G. contusa-stuarti
jormis Assemblage Zone, upper part of A. mayaroensis 
Subzone. 

Occurrence.-The holotype of Gublerina robusta de 
Klasz (1953, pI. 8, figs. 4a-b) is from the Maestrichtian 
"Bucheck beds", south of Siegsdorf, Bavaria. The figured 
paratype (ibid., pI. 8, figs. 5a-b) is from Maestrichtian 
strata south of Gan, southwestern France. De Klasz (ibid., 
p. 247) also noted the presence of G. robusta in the late 
Maestrichtian Mendez Shale at its type locality near Men
dez Station, Veracruz, Mexico. 

De Klasz (1953, p. 246) noted Gublerina acuta (herein 
considered a junior synonym of G. robusta) from the 
Maestrichtian of Bavaria, France, southwestern Sinai, 
Egypt, and from the Mendez Shale near Veracruz, Mexico. 

Bronnimann and Brown (1953, p. 150, 155) described 
Gublerina hedbergi from the late Maestrichtian of Cuba, 
and noted its occurrence in the Kemp Clay in Texas. Perl
mutter and Todd (1965, p. I 14) noted G. robusta in the 
Late Cretaceous Monmouth Group in Suffolk County, New 

York. Pessagno (1967, p. 265) found this species in the 
Mendez Shale in Mexico and Corsicana Marl in Texas. 

Genus Heterohelix Ehrenberg, 1843 

Type species.-Spiroplecta americana Ehrenberg, 1844. 

Remarks.-The diagnosis of Loeblich and Tappan (1964, 
pp. C652-C653) is followed herein. 

Heterohelix glabrans (Cushman) 

Plate 2, figures 8-10; Plate 3, figures 1-3 

1936. Guembelilla tessera CUSHMAN, p. 418, pI. I, figs. 9a-b. 
1938. Guembelina glabrans CUSHMAN, p. 15, pI. 3, figs. la-b, 2. 
1941. Guembelilla glabrans Cushman. CUSHMAN and HED

BERG, p. 92, pI. 22, figs. 16a-b. 
1943. Guembelina pia brans Cushman. CUSHMAN and TODD, 

p. 64, pI. 11, fig. 14. 
1946. Guembelina glabrans Cushman. CUSHMAN, p. 109, 

pi. 46, figs. 17a-b, 18. 
1960. Heterohelix glabrallS (Cushman). OLSSO~, pp. 26-27, 

pI. 4, fig. 4. 
1967. 	 Heterohelix glabrans (Cushman). PESSAGNO, p. 259, 

pi. 88, figs 1-2, 10-11. 

Description.-Test biserial, much compressed, about 
twice as long as broad, tapering throughout; chambers 
flattened initially, becoming slightly inflated terminally, 
about as high as broad, increasing rapidly in size as added; 
sutures distinct, straight to very slightly curved; oblique, 
flush to slightly depressed initially, becoming strongly de
pressed terminally; wall very weakly pustulose initially, 
latter chambers noncostate, smooth, finely perforate 
throughout; primary aperture interiomarginal, a high, nar
row, rectilinear opening with a lip and flanges along its 
sides; sutural supplementary apertures present in adult 
individuals. 

Remarks.-Scanning electron micrographs of this species 
show small, narrow, sutural supplementary apertures on 
each side of the test at the base of preceding chambers 
near the median line of the test (PI. 2, fig. 10; PI. 3, fig. 3). 

PLATE 2 

Page Page 
1-2. Guembelitria barrisi Tappan .................. 15 

PTX329-D7. Britton Formation, Dallas Co., Texas. 
I, Note low and broadly-arched aperture diagnostic 
of this species; 275 X. 2, Enlargement showing pore 
cone morphology identical to G. cretacea Cushman; 
2060X. 

3. Guembelitria harrisi Tappan ................. . 15 
PTX329-D5. Britton Formation, Dallas Co., Texas; 
275X. 

4-5. Gublerilla robusta de Klasz ................... . 16 
TX4AB-5AA2L Note widely-flaring compressed 
test and vermicular ornamentation; 80X. 

6-7. Gublerina robusta de Klasz ................... . 16 
TX4AC-12. Individual with fine longitudinal costae 

on initial chambers, and strongly inflated medial 
and terminal chambers with vermicular ornamenta
tion; 105X. 

8-10. Heterohelix glabralls (Cushman) ........... .. 17 
TX2AA-7. 8, Note smooth, polished test, rapid 
increase in size of chambers, and sutural supple
mentary apertures; 165X. X Antipenultimate 
chamber; Y - Penultimate chamber; Z =Ultimate 
chamber. 9, Apertural view showing narrow, 
highly-arched, rectilinear primary aperture; 165 X. 
10, Enlargement showing sutural supplementary 
aperture with well-developed lip. Note fine pores 
penetrating chamber walls; 690 X. 
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These apertures are indistinct in the initial stage, become 
more distinct, larger, and often show a well-developed 
lip. In the later stage these lips often overlap the two pre
ceding chambers (PI. 2, fig. 10). 

H. glabrans Cushman differs from H. globulosa (Ehren
berg) in being more compressed laterally, in having non
costate, smooth and polished final chambers, and in having 
a rather high and narrow primary aperture. 

Heterohelix glabrans is distinguished from H. pulchra 
(Brotzen) by having a polished test, and terminal cham
bers which are almost as broad as high, rather than broad
ened or reniform shaped chambers. 

Range.-G. cOlltusa-stllartijorlllis Assemblage Zone, G. 
gal1sseri Subzone. 

Occurrel1ce.-Cushman (1936, p. 418) initially recorded 
this species as GuclIlbclina tessera (Ehrenberg) from Late 
Cretaceous strata exposed along the walls of the Georges 
Bank Canyons. 

The type locality of H eterohelix glabralls (Cushman) 
is the exposure of Kemp Clay ( Corsieana Formation) 
along the branch of Mustang Creek, one mile west-south
west of Noack, Williamson County, Texas. 

Cushman and Todd (1943, p. 64) reported H. glabrans 
from several localities in the Corsicana Formation of 
Texas. Pessagno (1967, p. 259) recorded its occurrence 
at the type locality of the Mendez Shale in Mexico, in the 
Corsicana Formation of Texas, and in the Arkadelphia 
Marl of Arkansas. Cushman (1946, p. 109) recorded H. 
glabrans in the upper portion of the Selma Chalk of Ten
nessee and the Prairie Bluff Chalk of Alabama. Olsson 
(1960, pp. 26-27) found it in the Redbank and New Egypt 
Formations of New Jersey, and noted its occurrence in 
the Navesink Formation. H. g/abrans also occurs in the 
upper portion of the Colon Formation in Columbia, South 
America (see Cushman and Hedberg. 1941, p. 92). Its 
occurrence in the Corsicana Formation of Texas is shown 
in text figs. 4-8. 

Heterohelix navarroensis Loeblich 

Plate 3, figures 4-5, 6-7 

11144. Spiropiecta (1/t/ericalla EHRENBERG, p. 7S. 
11154. Spiropiecl(1 americana EHRENBERG, p. 24, pI. 32, I, 

figs. 13-[4; pI. 32. II, fig. 25. 

195 J. Helerolle/ix llavarro(,llSis LOEIlLICH, pp. 107-108, pI. 12, 
figs. I, 2, 3a-b: text-fig. 2. 

1951. Heteroileiix alllericalla (Ehrenberg). LOEBLICH, p. 108, 
text-fig. [. 

1957. Heterollciix 1/(/1'{//TOCIlSis Loeblich. GALLITELLl, p. 137, 
pI. 31, figs. Sa-b, 6, 7, II, 9, 10, Il. 

1960. H eterohelix I/amrroellsis Loeblich. OLSSON, p. 27, pI. 
4, fig. S. . 

1962. Not Hetemheiix //(1\'(lI"I"oClIsis Loebhch. PESSAGNO, 
p. 3511, pI. I, fig. 4. 

1964. Heteroilciix americ(1na (Ehrenberg). LOEBLlCH and 
TAPPAN, pp. C652-C654, fig. 523: 5a-b. 

1967. Heterohclix 1I(1l'arro('llsis Loeblich. PESSAGNO, p. 261, 
pI. 89, figs. 8-9. 

1969. 	 Heteroheiix I/(/I'{/rroensis Loeblich. BROWN, pp. 33-34, 
pI. I, figs. I, 2, 3, 4, 5, 6a-b. 

Descriptioll.-Test biserial, slightly compressed laterally, 
tapering throughout: initial chambers arranged ~n a f1~t

tened planispiral coil, early biserial chambers slIghtly. m
flated, increasing rather slowly in size as added; terminal 
four or five biserial chambers becoming inflated and sub
globular; sutures distinct, straight, slightly oblique, flush 
initially, becoming depressed terminally; wan faintly co~

tate, finely perforate; aperture interiomarginal, symmetn
cal, a low arch with slight lip and flanges. 

Relllarks.-Loeblich (1951, p. (08) noted a difference 
in surface ornamentation and chamber shape between 
Ehrenberg's illustration of Spiroplecta americana and the 
new species H. lIamrroensis. Although type material was 
not available for comparison, Loeblich considered the 
two synonymous until further study might prove otherwise. 
Later, Loeblich and Tappan (1964, p. C654) stated that 
specimens from the Selma Chalk of Mississippi (which may 
be regarded as topotypes) showed H eterohelix americana 
(Ehrenberg) and H. navarroensis to be synonymous, and 
considered H. navarroellSis a junior synonym of H. (lllleri
cana. 

In a detailed study of the Heterochelicidae, Brown (1969, 
p. 34) agreed with LoebIich and Tappan (1964, p. C654), 
but concluded that since Spiroplecta americana Ehrenberg, 
1844, was a junior secondary homonym of Texti/aria 
americana Ehrenberg, 1843, the existing name H. navar
roellSis Loeblich should be retained as the name for this 
species. The conclusion reached by Brown is tentatively 
followed herein. 

H eterohelix navarroellJis Loeblich is similar to H. stri

1-3. 

4-5,6-7. 

Hetcroliclix ,,/abralls (Cushman) ....... 
TX2AA-6. 1-2, Individual with fine longi
tudinal costae on initial chambers; 185 X. 3, 
Enlargement showing sutural supplementary 
apertures with poorly-developed lips; 620X. 
Hetem/leli.. Ilavarroemis Loeblich 
4-5, TX4AC-15B34, 275X; 6-7, TX2AB-8, 

PLATE 3 

Page 
17 

Page 
3 lOX. Note compressed test, flattened initial 
planispiral coil, and fine longitudinal costae. 
Heterolielix striata (Ehrenberg) ........... 19 

8-9, TX20XA-14A54, 165X; 10-11, TX3BA
14C14, 155X. Note globular to spherical 

18 	 chambers terminally, rather coarse, discon
tinuous costae, and the broad, highly-arched 
11 perture. 
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ata (Ehrenberg) but differs in being generally smaller in 
size, in usually possessing an initial coiled stage, in the 
test being laterally compressed, and in being much more 
finely costate. 

Range.-G. fornicata-stllartiformis Assemblage Zone, R. 
subcircumnodijer Subzone, upper part of R. subpennyi 
Zonule to G. contusa-stllartifonnis Assemblage Zone, upper 
part of A. mayaroensis Subzone. 

Occurrence.-Loeblich (1951, p. 108) originally de
scribed H. navarroensis from the Kemp clay in a pit of the 
Seguin Tile and Brick Company near McQueeney, Guada
lupe County, Texas. Loeblich (ibid.) also noted its presence 
in the Corsicana Formation near Austin, Travis County, 
Texas. 

Olsson (1960, p. 27) noted this species from the Nave
sink, Redbank, and New Egypt Formations of New Jersey. 
Pessagno (1967, p. 261) reported H. navarroensis from 
the Corsicana Marl, San Miguel, and Escondido Forma
tions of Texas, and the Arkadelphia Marl of Arkansas. 

Heterohelix striata (Ehrenberg) 


Plate 3, figures 8-9, 10-11; 

Plate 4, figures 1-2, 3-4 


1840. Texti/aria striata EHRENBERG, p. 135, pI. 4, figs. 1 alpha, 
1 alpha prime, 2 alpha, 3 alpha; not 9 alpha. 

1946. Gliembe/ina striata (Ehrenberg). CUSHMAN, pp. 104
105, pI. 45, figs. 4, 5. 

1953. Pseudoguelllbe/i/la striata (Ehrenberg). BRONNIMANN 
and BROWN, p. 154, text-fig. 6 (p. 151). 

1962. Heterohe/ix striata (Ehrenberg). BERGGREN, pp. 21-22, 
pI. 6, figs. la-b, 2a-b, 3a-b, 4a-b, 5a-b. 

1962. Heterohelix navarroellsis Loeblich. PESSAGNO, p. 358, 
pI. 1, fig. 4. 

1964. (?)Pseudoguembelina striata (Ehrenberg). SAID and 
SABRY, p. 394, pI. 3, fig. 21. 

1967. Heterohelix striata (Ehrenberg). PESSAGNO, p. 264, 
pI. 78, figs. 4-5; pI. 88, figs. 3-4, 5, 6-7; pI. 98, fig. 16. 

Description.-Test biserial, about twice as long as broad, 
tapering throughout; microspheric individuals sometimes 
showing initial planispiral coil; in lateral view weakly lo
bate initially, becoming strongly lobate terminally; initial 
chambers flattened, increasing gradually in size and degree 
of inflation as added; terminal chambers much inflated, 
globular to spherical; sutures distinct, curved, oblique, 
flush initially becoming strongly depressed terminally; 

wall with moderately well developed costae; costae closely 
spaced, generally following the contour of the chambers; 
ultimate chamber may be finely costate or smooth; pri
mary aperture interiomarginal, a high, rather wide arch 
with lateral flanges; accessory apertures occasionally 
present at the base of the ultimate chamber near the me
dian line of the test. 

Remarks.-As noted by Pessagno (1967, p. 264), the 
taxonomic status of H. striata (Ehrenberg) has been some
what uncertain. Ehrenberg's figured specimens of Texti
Zaria striata were collected from a number of geographic 
localities (Denmark, Germany, Poland) and stratigraphic 
horizons. Pessagno (ibid.) formally designated figure 2 
alpha of Ehrenberg (1840, pI. 4) as the lectotype figure 
and lectotype specimen of T. striata. The type locality 
and type lithic unit were designated by Pessagno (ibid.) 
as the Kjolby Gaard Marl at Kjolby Gaard, Jutland, Den
mark (see Berggren, 1962, pI. 5, fig. 1). 

Heterohelix striata is similar to H. gZobuZosa (Ehren
berg), but differs in having the test surface ornamented 
with well-developed medium costae. 

Studies of numerous individuals of H. striata from the 
Corsicana Formation of Texas show there to be consider
able variation in chamber shape and in the degree of cham
ber inflation. A peculiar form, rare in the material exam
ined, and herein referred to Heterohelix sp. aff. H. striata 
(PI. 4, figs. 3-4), differs from the typical in the presence 
of rather widely spaced and massive costae. Further investi
gation, beyond the scope of the present study, may prove 
this form to be a distinct new species. 

Range.-G. fornicata-stuartiformis Assemblage Zone, A. 
bZowi Subzone, D. multicostata Zonule, to G. contusa
stuartijormis As~emblage Zone, upper part of A. mayaro
ensis Subzone. 

Occurrence. -Heterohelix striata is a common species 
in the Campanian and Maestrichtian of the Gulf Coastal 
Plain (Pessagno, 1967, p. 264; 1969, Sheet 1, pI. 3; Cush
man, 1946, p. 105). It has been recorded from the Mae
strichtian of Cuba (Bronnimann and Brown, 1953, p. 154), 
Campanian and Maestrichtian of Puerto Rico (Pessagno, 
1962, p. 358), as well as the Maestrichtian of Scandinavia 
(Berggren, 1962, pp. 21-22), Europe (Ehrenberg, 1840, 
p. 135) and northern Africa (Said and Sabry, 1964, p. 
394). Its occurrence in the Corsicana Formation of Texas 
is shown in text figs. 4-8. 

PLATE 4 

Page Page 
1-2. 	 Heterohe/ix striata (Ehrenberg) ............ 19 5-7,8-10. P/anog/obu/ina brazoensis Martin .......... 20 

TX3BA-14B51. Individual with planispirally 5-7, Holotype, TX9AH-17A30, 105X; 8-10, 
coiled initial stage. Note spherical to sub TX20XA-17A55, 105X. Note flabelliform, in
spherical chambers and strongly lobate test; flated test; inflated chambers in the initial 
210X. portion of the multiserial stage which are some

3-4. 	 Heterohelix sp. aff. H. striata (Ehrenberg) .. 19 what offset laterally from the plane of bi
TX2AA-4. Note massive, widely-spaced and seriality; and the chambers terminally which 
discontinuous costae; 210X. are realigned in a single plane. 
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Genus Planoglobulina Cushman, 1927 

Type species.-Planoglobulina acervulinoides Egger, 
(1899). 

Remarks.-Cushman (1927b, p. 77) proposed the genus 
Planoglobulina and selected Gllelllbelina acervulinoides 

( 1899) as its type species. The following year, 
Cushman (1928, p. 3), in his description of Ventilabrella, 
selected Egger's figure 20 (1899, pI. 14) as the lectotype 
of Planoglobulill{/ acervulinoides (Egger). Examination 
of the lectotype figure of GUl!lI1belina acervlIlinoides (ibid., 
pI. 14, fig. 20; Brown, 1969, pI. 3, fig. 2) reveals that the 
specimen does not conform to the description of Plano
globulin a presented by Cushman (1927b, p. 77); that is, 
the chambers comprising the test do not all lie in a single 
plane. Rather, the specimen probably belongs to Race
miguelllbelina Gallitelli. A reexamination of the lectotype 
and confirmation of its morphology is impossible since 
the specimen was in the Collection in Munich and 
destroyed during World War II. 

In a recent study of Ventilabrella and Planoglobulina, 
Martin (1972, p. 81) selected a neotype for Planoglobll
lilla acervl/Ulloides (Egger) from the Gerhartsreiter Schich
ten Adelholzen (one of several localities cited by Egger, 
1899, p. 36) from near Siegsdorf, approximately 100 kilo
meters southeast of Munich, Germany. As reinstated, 
Piallogloblliina. like Ventilabrella, includes forms with a 
proliferation of chambers which terminally lie in a single 
plane. Distinguishing characteristics of Planoglobu/ina 
(as applied by Martin, ibid.) are the strongly inflated test 
in the biserial stage and initial portion of the multiserial 
stage (as observed in edge view), and the med ium to coarse 
longitudinal costae. 

Planoglobulina hrazoensis Martin 


Plate 4, figures 5-7, 8-10; 

Plate 5, figures 1-2 


1945. Pseudotexlillaria elegalls Rzehak var. acenu/illoides 
(Egger). GLAESSNER, pI. 10, figs. 15c-d. 

1962. PseudolexfII/aria (Racellliguemhelilla) fructicosa (Eg
ger). BERGGREN, pp. 22-24, pI. 6, figs. 6a-h . 

1964. Plallog/ohulill<l acen'll/illoid<,s (Egger). LOEBLICH and 
TAPPAN. pp. C655-C656, fig. 525: 4. 

1967. Plalloglohu/ill(/ acen·u/illoitie.l' (Egger). PESSAGNO, p. 
271, pI. 87, fig. 14. 

1972. Plalloglobulilla hrazol'llsis MARTIN, pp. 82-83, pI. 3, 
figs. 7a-c; pI. 4, figs. Ia-b, 2. 

Remarks.-Planoglobulina brazoensis Martin differs from 
other species of Planoglobulilla by having globular to 
spherical chambers which in the later stage of the biserial 
portion and early stage of the multiserial portion of the 
test are greatly inflated and somewhat offset laterally from 
the biserial arrangement (PI. 4, figs. 6-7, 9-10; PI. 5, fig. 
2) . 

Planog/obulina brazoensis is similar to P. carseyae 
(Plummer) but differs in (l) the test being more broadly 
triangular and expanding much more rapidly in width as 
observed in lateral view; (2) the test in apertural view ex
panding much more rapidly in width; (3) the multiserial 
portion of the test comprising more than half the total 
height of the test, and (4) the terminal portion of the 
multiserial stage consisting of from five to seven inflated 
chambers. 

Range.-G. cOlltllsa-stllartijorlllis Assemblage Zone, G. 
gansseri Subzone, R. jructicosa Zonule, to upper part of A. 
IIw~'ilroellsis Subzone. 

Occllrrence.-The type locality of Plalloglobuli/la brazo
ellsis Martin is in an exposure of the uppermost Corsicana 
Formation (middle Maestrichtian, R. jl'llcticosa Zonule) 
along the southern bank of Walkers Creek, Milam County, 
Texas (see Appendix, Locality TX9). 

The specimen figured by Berggren (1962, pI. 6, figs. 
6a-b) as PseJldotextlllaria (Racemiglll!mbelina) jrllcticosa 
(Egger) from the late Maestrichtian, Kjolby Gaard Marl 
in Denmark, is a typical PlanoglolJlllina brazoensis Martin. 

During the course of this investigation, P. brazoensis 
has been observed in samples from numerous localities 
in the Corsicana Formation of North Central Texas (see 
text figs. 5-8), as well as in the Papagallos Shale (R. jruc
ticosa Zonule) of Mexico (Appendix, Pessagno sample 
MX174). Planogloblllillu brazoellsis was not observed 
in the lower portion of the Corsicana Formation, G. gans
seri Subzone, G. aegyptiaca Zonule, exposed along Onion 

........_------_ ........_---------_........... _

PLATE 5 

Page 
1-2. P/alIOKlobll/illa hrazoellsi.\· Martin ............. 20 

TX9XF-17CI6, Topotype; 120X. 
3-4. 	 P/wwglobillill{l Ci//'seyae (Plummer) ........... 21 

TX3BA-18CI5. Biserial individual showing axially 
elongate ultimate chambers. Note rather coarse, 11-12. 
closely-spaced, and discontinuous costae; 120X. 

5-7. 	 P/allog/ohuIiIlU carseyue (Plummer) ........... 21 
TX3 BA-8. Biserial individual with a supplemen
tary aperture along the peripheral margin and at 
the base of the ultimate chamber; 140X. 

8-10. 	 P/mlOg/ohlllill({ mrse)'ill' (Plummer) ........... 21 
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Page 
TX4AC-17A36. Multiserial individual with three 
terminal chambers. Note primary apertures di
rected toward median line of test, and small sup
plementary chamber "X"; 125 X. 
Plalloglohulillil ca/,.I'eyae (Plummer) ........... 21 
TX20XA-18BA56. Multiserial individual. 11, 
Note that the median line of the terminal multi
serial portion of the lest is asymmetric with the 
median line of the initial biserial portion of the 
test; 125X. 
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Creek, Travis County, Texas (see Appendix, Locality 
TX25). 

Planoglobulina carseyae (Plummer) 

Plate 5, figures 3-4, 5-7, 8-10, 11-12 

1931. Ventilabre/la carseyae PLUMMER, pp. 178-179, pI. 9, 
figs. 7a-c, 8a-b, 9a-c; not fig. 10. 

1938. Ventilabre/la carseyae Plummer. CUSHMAN, pp. 26-27, 
pI. 4, figs. 20, 2Ia-b, 22, 23a-b, 24a-b. 

1943. Ventilabrella carseyae Plummer. CUSHMAN and TODD, 
p. 65, pI. II, fig. 18. 

1946. Ventilabrella carseyae Plummer. CUSHMAN, p. 112, 
pI. 48, figs. la-b, 2, 3, 4a-b, 5a-b. 

1957. Planoglobulina carseyae (Plummer). GALLlTELLT, pI. 
32, fig. 13. 

1967. Planoglobulina carseyae (Plummer). PESSAGNO, pp. 
271-272, pI. 87, figs. 10, 15, 16. 

1969. Pseudotextularia carseyae (Plummer). BROWN, pp. 
54-55, pI. 4, figs. 8a-b, 9a-b; text-figs. 1Ia-c, 12a-c. 

1971a. Heterohelix elegans (Rzehak). EL-NAGGAR, pI. 7, figs. 
a, d-e. 

Description.-Test biserial, earliest portion coiled, later 
portion biserial throughout; multiserial form initially bi
serial, lacking early planispiral coil, later portion of test 
becoming multiserial through development of supplemen
tary chambers in the plane of biseriality, terminal portion 
of test usually consisting of but three chambers; early 
chambers flattened, increasing gradually in size as added, 
rapidly becoming globular to spherical; in later portion 
increasing only slightly in size as added; terminal few 
chambers in lateral view generally becoming elongate and 
extended axially; terminal supplementary chambers often 
smaller in size than preceding chambers; sutures initially 
flush, later becoming curved and strongly depressed; wall 
rather coarsely costate, costae closely spaced, discontinu
ous, generally following the contour of chamber surfaces; 
wall finely perforate; apertures interiomarginal, wide, 
rather highly arched to rectilinear openings, the outer
most two terminal chambers each having a single basal 
aperture directed toward the median line of the test, or 
occasionally having supplementary apertures at the base 
of the outermost chambers. 

Remarks.-Diagnostic characters of Planoglobulina car
seyae (Plummer) are the unique chamber arrangement and 
apertural characters of multiserial individuals, and the 
tendency of both biserial and multiserial forms to have 
terminal chambers which are somewhat extended axially. 

Examination of numerous individuals, including abun
dant topotypes of Planoglobulina carseyae (Plummer), 
shows a wide range of variation in chamber arrangement, 
chamber shape, and apertural characteristics. The ter
minal multiserial portion of the test tends to be asymmetric 
with the median line of the biserial early portion (PI. 5, 
figs. 8, 11). A characteristic of these multiserial forms 
is the tendency of the multiserial portion to consist of but 
three chambers, although individuals will rarely have an 
additional supplementary chamber, or more, at the base 
of the outermost terminal chambers (PI. 5, fig. 8). 

In apertural character, the tendency of most multiserial 
individuals is to have a single, basal apertural opening on 
each of the two outermost terminal chambers directed 
toward the median line of the test (PI. 5, figs. 9, 12). Less 
commonly, one or both of the outermost terminal chambers 
will possess a supplementary apertural opening along the 
peripheral margin at the base of the chamber, and directed 
toward the initial portion of the test. 

Planoglobulina carseyae (Plummer) is related to P. 
brazoensis Martin, but differs (1) in having a test which 
is subtriangular and expands uniformly in width in lateral 
view; (2) by the test in apertural view being acutely tri
angular and expanding uniformly but slowly in width; (3) 
by having five or six pairs of biserially arranged chambers 
prior to the initiation of multiserial development; and (4) 
by the terminal portion of the multiserial form consisting 
generally of but three chambers. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone, G. aegyptiaca Zonule, to the upper part 
of the A. mayaroensis Subzone. 

Occurrence.-The type locality of Planoglobulina car
seyae (Plummer) is in an exposure of the uppermost Cor
sicana Formation, middle Maestrichtian, G. gansseri Sub
zone, R. fructicosa Zonule, along the southern bank of 
Walkers Creek, Milam County, Texas (see Appendix, Lo
cality TX9). 

1-3,4--5. 	 Pseudoguembelina costulata (Cushman) 
1-3, TX4AC-OC20; 4-5, TX4AC-OC21; all 
170X except 3, 550X. Note the rather long, 
narrow test in lateral view and moderate to 
coarse, continuous longitudinal costae. 3, En
largement showing the arched, rather narrow 
tubuliform lobes covering sutural supplemen
tary apertures. Each lobe is costate and very 
finely perforate, and terminates in a poorly
developed, thickened lip. 

PLATE 	6 

Page Page 
24 6-7,8-10. Pseudoguembelina excolata (Cushman) 

6-7, TX3BA-21A51, 125X; 8-10, TX3BA-2, 
8-9, 140X, 10, 415X. Note the broad, trian
gularly-shaped test and massive, widely-spaced 
longitudinal costae. 10, Enlargement showing 
the broad, somewhat overlapping, flattened to 
gently arched flaps covering sutural supplemen
tary apertures. Apertural flaps have poorly
developed costae and are very finely perforate. 
Compare with Figure 3 of PseudoRuembelina 
costulata (Cushman). 
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TEXT FIGURE 10TEXT FIGURE 9 

Diagram showing the phylogenetic development of Racemi
guembelina /ructicosa (Egger) from Pseudotextularia deform is 
(Kikoine), and the development of the ponticulus. Terminal 
chambers of lower planar series are shaded. 
Explanafioll.-Text figure 9A shows the top view of a typical 
Pseudotextularia deform is (Kikoine). Figure 9B, a transitional 
form between P. deform is and Racemiguembelina powelli, n. 
sp. (PI. 11, figs. 1-3), shows the beginning of multiserial cham
ber development through the formation of a supplementary 
aperture (not shown) at the back side of the terminal chamber 
(labeled "2"). Figure 9C shows the development of a second
ary chamber (labeled "3") from the supplementary aperture, 
with additional separation of chamber "2" into two distinct 
chambers labeled "2A" and "2B". Note the structurally simple 
ponticulus between chambers "2A" and "2B". This stage 
represents the initial and morphologically most simple form 
in Racemiguembelina development, and is typical of R. powelli, 
n. sp. Figures 9D-E (PI. 11, figs. 5, 8, 11) represent further 
stages in ponticulus and supplementary chamber development 
similar to the development shown in figures 9B-C. Text fig
ures 9F-G show the completion of ponticulus development in 
specimens of Racemiguembelilla with six terminal chambers 
(PI. 12, fig. 5). The specimen shown in figure 9H (PI. 12, 
fig. 1), representing an advanced stage of Racemiguembelina 
development, results from the constriction and secondary 
chamber development (similar to the development shown in 
figures 9B-C) from each of the uppermost chambers in figure 
9G (lA, lB, and 3). 

Planoglobulina earseyae (Plummer) has since been 
reported from the Maestrichtian, Papagallos Shale in Mex
ico (Pessagno, 1967, p. 272), Corsicana Marl in Texas 
(Cushman and Todd, 1943, p. 65; Loeblich, 1951, p. 109; 
Pessagno, 1967, p. 272), and Arkadelphia Marl in Arkan
sas (Cushman, 1949, p. 8; Pessagno, 1967, p. 272). This 

Map of a portion of Kaufman County showing the location of 
sites TXlO through TX 13. 

species has also been reported from the Maestrichtian of 
New Jersey (Jennings, 1936, p. 28; Olsson, 1960, p. 29) 
and New York (Perlmutter and Todd, 1965, p. I 14). 
Cushman and Hedberg (194 L p. 93) noted P. earseyae 
from the Maestrichtian Colon Shale of Columbia, and 
Hamilton (1953, p. 235) recorded this species from the 
Late Cretaceous of mid-Pacific Seamounts. 

Planoglobulina earseyae (Plummer) has been reported 
as P. aeervulinoides (Egger) by Kikoine (1948, p. 24) 
from the Maestrichtian of France, and by Said and Ker
dany (1961, p. 134) and Said and Sabry (1964, p. 394) 
from the Maestrichtian of Egypt. EI-Naggar (l971a, pI. 
7, figs. a, d-e) reported P. earseyae as H. elegans (Rzehak) 
from the Maestrichtian type Sharawna Shale of Egypt. Its 
distribution and relative abundance in the Corsicana For
mation of Texas is shown in text figs. 4-8. 

Genus Pscudoguembelina Bronnimann 
and Brown, 1953 

Type species.-Guembelina exeolala Cushman, 1926. 
Remarks.-Pessagno (1967, p. 265) noted that Pseudo

guembelina differs from Heterohelix by possessing elon
gate, tubelike apertural flaps covering secondary sutural 
supplementary apertures. Loeblich and Tappan (1964, p. 
C656) failed to mention such flaps in their diagnosis of 
Pseudoguembelina. 
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TEXT FIGURE 11 

Map of a portion of Kaufman County showing the location of 
sites TX14 through TX16. 

Pseudoguemhelina cornuta Seiglie 

Plate 8, figures 7-8 

1959. PscudoIJucmbelina cornU/a SEGUE. pp. 60-61, pI. 4. 
figs. la-b, 2a-b, 3a-b, 4a-b, 5a-b, 6, 7. 

Description.-Test biserial, generally triangular in out
line, compressed laterally; in lateral view, pointed initial 
stage not lobate but becoming distinctly lobate terminally; 
initial chambers flattened to weakly inflated, increasing 
rapidly in size and degree in inflation as added; terminal 
five or six chambers inflated, initially globular, the ultimate 
two or three chambers becoming extended in the direction 
of growth; ultimate chamber often compressed laterally, 
and strongly extended axially, in lateral view resembling 
an elongate arch; initial sutures indistinct, flush, later 
sutures distinct, moderately depressed, curved; wall longi
tudinally costate; costae rather coarse, following the con
tour of the chambers; penultimate and ultimate chambers 
usually possessing finer and more closely spaced costae; 
primary aperture interiomarginal, a low arched opening 
extending laterally over the crest of the penultimate cham
ber, bordered by a thickened lip-like rim; each chamber 
with two accessory apertures, one on each side of the test, 
near the median line, and partially covered by thickened 
eyelid-like flaps extending longitudinally from the aper
ture in a tubuliform lobe to the crest of the antipenultimate 
chamber. 

Remarks.-Pseudoguembelilla comula Seiglie is similar 

Scale: 1 

TEXT FIGURE 12 

Map of portion of Navarro County showing the location of 
site TX2. 

to P. palpebra Bronnimann and Brown but differs in the 
axially elongate character of the ultimate chamber. Pes
sagno (1967, p. 267) and Brown (1969, p. 38) regarded 
P. cornuta Seiglie as a junior synonym of P. palpebra, al
though neither author figured typical specimens of P. cor
nuta Seiglie. The two forms are unquestionably closely re
lated. In the present report they are regarded as separate 
species. 

Pseudoguembelina cornuta Seiglie differs from P. ex
colata (Cushman) (1) by possessing globular and inflated 
chambers as seen in lateral view; (2) in the laterally com
pressed and axially extended ultimate chamber; (3) in 
having fine to medium rather than very coarse costae; and 
(4) by having accessory apertural flaps which are tubelike 
and highly arched. 

Range.-G. contusa-stuartiforrnis Assemblage Zone, G. 
gansseri Subzone, R. fructicosa Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-Pseudoguembelina cornula Seiglie was orig
inally described from the interval 1480 to 1503 feet in the 
Cristales No. 1 Well in the Jatibonico Basin about eight 
kilometers northeast of Majagua, Camaguey Province, and 
from an outcrop along the Via Blanca Road, two kilo
meters west of its intersection with the Camino Road 
leading toward Central Puerto, Matanzas Province, Cuba. 

Although Seiglie (1959, p. 61) records P. cornuta from 
the transitional Campanian-Maestrichtian and early Mae
strichtian, the presence of G lobolruncana gansseri in the 
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samples indicates that this interval is younger than early 
Maestrichtian. 

During the course of this investigation, Pseudoguem
belina comuta Seiglie has been observed in the middle 
Maestrichtian (R. fructicosa Zonule) Papagallos Shale 
(see Appendix, Pessagno sample MXI74), and in the late 
Maestrichtian, uppermost A. mayaroensis Subzone, Men
dez Shale (ibid., sample MX78) of Mexico. 

P. comuta Seiglie is common in samples from the Cor
sicana Formation of North Central Texas (see text figs. 
5-8). It has not been observed from the Corsicana Forma
tion of Travis County, Texas (see Appendix, Locality 
TX25). 

Pseudoguembelina costulata (Cushman) 

Plate 6, figures 1-3, 4-5 

1937. Guel/1belilw excolalu Cushman. VOORWlJK, p. 194, 
pI. L figs. 7-8. 

1938. GuembelillQ costulala CUSHMAN. pp. 16-17, pI. 3, figs. 
7a-b, 8, 9. 

1943. Guel11belil1a costulala Cushman. CUSHMAN and TODD, 
p. 64. pI. 11, fig. 13. 

1946. GlIembelill(l coslulata Cushman. CUSHMAN. p. 108, 
pI. 46, figs. lOa-b, II, 12. 

1949. Guelllbelillu costula/a Cushman. CUSHMAN, p. 7, pI. 3, 
fig. 25. 

1953. PselldoRllembelillll COS/ilIa/a (Cushman). BRONN1MANN 
and BROWN, pp. 153-154, text-fig. 5. 

1957. Pseudoguembelilla cosllIlata (Cushman). GALLlTELLl, 
pp. 139-140, pI. 31, figs. 21, 22. 

1960. PselldoRI/{'l1lhe/illa exeola/a (Cushman). OLSSON, p. 
28, pI. 4, fig. 1J. 

1964. Not PseudoRuemhelina costulu/a (Cushman). SAID 
and SAllRY. pp. 392-394, pI. 3, fig. 19. 

1965. Pselldogue/llbelina cos/ulata (Cushman). PERLMUTTER 
and TODD, p. I 14, pI. 2, fig. 14. 

J967. PselldogllembelinQ COS/lila/a (Cushman). PESSAGNO, 
p. 266, pI. 79, fig. I; pI. 88, figs. 8-9; pI. 90, fig. 3. 

1969. 	 Pseudoguembelil/a costu/ata (Cushman). FUNNELL 
et aI., p. 24, pI. 1, figs. 11-12; not text-figs. 6a-b. 

Description.-Test biserial, about 1 1/ 2 times as long as 
broad, laterally compressed, tapering throughout; initial 
portion of test somewhat pointed; in lateral view, outline 

only slightly lobate in later portion of test; chambers in
itially indistinct, later chambers slightly inflated, somewhat 
broader than high, increasing slowly in size as added; 
sutures initially indistinct, in later portion of test depressed 
and slightly curved; wall finely perforate, ornamented 
with moderate to coarse longitudinal costae, parallel to 
length of the test except in terminal one or two pair of 
chambers where costae approximate the chamber outline; 
primary aperture interiomarginal, a semicircular opening 
bordered by a slightly thickened lip; terminal sutural sup
plementary apertures indistinct, each chamber with two 
apertures on either side of the test near the median line, 
covered by gently arched and tubuliform lobes (PI. 6, fig. 
3 ). 

Retnarks.-P.~eudoguetnbelina costulata (Cushman) dif
fers from P. excolata (Cushman) in being smaller; having 
a narrower test in lateral view; having somewhat finer cos
tae; and by having narrower flaps over its supplementary 
apertures. 

The specimen figured by Voorwijk (1937, pI. 1, figs. 
7-8) as Guembelina excolata Cushman is assignable to 
P. cOlau/ala (Cushman). The specimen figured by Said 
and Sabry (1964, pI. 3, fig. 19) as P. cosfulata (Cushman) 
is assignable to P. palpebra Bronnimann and Brown. 

It has been observed that individuals of this species in 
upper Campanian strata of the western Gulf Coastal Plain 
area generally possess finer and more closely spaced costae. 
However, Maestrichtian individuals tend to become more 
heavily costate. The specimens figured herein, possessing 
rather widely spaced and coarse costae, are typical of in
dividuals from the Corsicana Formation, and agree well 
in gross morphology as well as surficial ornamentation with 
the holotype of the species. 

Range.-G. fomicata-stuartifonnis Assemblage Zone, G. 
elevata Subzone, lower part of P. elegans Zonule, to G. 
contusa-stuartifortnis Assemblage Zone, upper part of A. 
mayaroellsis Subzone. 

Occurrence.-The type locality of P. costulata occurs in 
the lower part of the "Upper Taylor Marl" exposed in a 
gully north of the road and west of the iron bridge over a 

branch of Kickapoo Creek, 1.9 miles northwest of Annona, 

PLATE 7 

Page 	 Page 
1-2. 	P.I'l'udogu(!lIliJelilw kell/pel/sis s.s. Esker ... . . . . 26 primary aperture. 5, Enlargement showing fine longi

TX9AG-OC22. Megalospheric form of Esker. 1, tudinal costal ornamentation. 
Note the rather broad test and inflated, crescent 6-9. Pseudoguembelino k{'mpellSis 5.S. Esker ... . . . . . . .. 26 
shaped terminal chambers with arched tubuliform TX20XA-OC30; 6-7, 170X, 8-9, 1050x. 6, Note 
lobes covering accessory apertures. 2, Apertural the extension of the ultimate chamber over the crest 
view showing highly inflated chambers and fine of the penultimate chamber and the arched, tubuli
longitudinal costae; 21OX. form lobe covering an accessory aperture. 7, Aper

3-5. 	Pseudogue1l1helil/a kempensis s.l. Esker ........... 26 tural view showing costal ornamentation and the 
TX20XA-OC24; 3~, 155X, 5, 1375X. Microspheric broad, low-arched primary aperture characteristic 
form of Esker. 3-4, Note rather long, narrow test; of P. kempensis 5.S. 8-9, Enlargements of the cham-
inflated chambers resulting in a knobby appearance ber lobe showing fine pores and the terminal, poorly
along the periphery of the test; and the highly arched developed, imperforate thickened lip. 
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Red River County, Texas. Based on the stratigraphic posi
tion of this locality in the Northeast Texas area, the outcrop 
probably is late Campanian in age. 

This species has since been reported from the reworked 
Upper Cretaceous to Recent faunas of the mid-Pacific 
guyot area (Hamilton, 1953, pp. 208-209); Maestrichtian 
of Egypt (Ansary and Fakhr, 1958, pp. 119-120); late 
Maestrichtian from Galicia Bank off the western coast 
of Spain (Funnell, et aI., 1969, p. 19); late Campanian 
through early Maestrichtian portions of the Parguera 
Limestone and Rio Yauco Formation of Puerto Rico 
(Pessagno, 1960, p. 91; 1962, pp. 355, 358); Upper Cre
taceous of Haiti (Ayala, 1959, pp. 4-7); Maestrichtian 
of Cuba (Voorwijk, 1937, p. J91; Bronnimann and Brown, 
1953, p. 150); and the late Campanian and Maestrichtian 
portion of the Mendez Shale of Mexico (Pessagno, J 967, 
p. 266). P. costulata has been reported from throughout 
the late Campanian and Maestrichtian of Texas, Arkan
sas, Mississippi, Alabama, etc., by numerous authors (see 
Cushman, 1946, p. 108; Pessagno, 1967, p. 266). 

Pseudoguembelina excolata (Cushman) 

Plate 6, figures 6-7, 8-10 

1926. GuembeUna excolata CUSHMAN, p. 20, pI. 2, fig. 9. 
1926. Textularia costala CARSEY, p. 26, pI. 1, fig. 4. 
1927a. Guembelina excolala Cushman. CUSHMAN, p. 157, 

pI. 28, fig. 13. 
1931. Guembelina excofala Cushman. PLUMMER, pp. 176

177, pI. 8, fig. 10. 
1937. Not Guembelina exco/ala Cushman. VOORW1JK, p. 194, 

pI. 1, figs. 7-8. 
1943. Guembelil1a ercolala Cushman. CUSHMAN and TODD, 

p. 64, pI. 11, figs. 15a-b. 
1946. Gueillbelilla exco/ala Cushman. CUSHMAN, pp. 108

109, pI. 46, figs. 16a-b. 
1953. Pselldof.:uembelilla excolala (Cushman). BRONN1MANN 

and BROWN, p. 153, text-figs. 1, 2, 3,4. 
1957. Not Pseudoguembelina exeofata (Cushman). GAl.U

TElll, pp. 13 9-140, pI. 31, fig. 23. 
1960. Not Pseudoguembelina exeolala (Cushman). Ol.SSON, 

p. 28, pI. 4, fig. 11. 

1964. Not Pseudoguembelina excolala (Cushman). LOEBl.lCH 
and TAPPAN, p. C656, fig. 525: 5, 6. 

1967. Pseudoguembelina exco/ala (Cushman). PESSAGNO, pp. 
266-267, pI. 68, figs. 4, 5; pI. 90, fig. 5. 

1969. PseudoRliembelina excola!a (Cushman). BROWN. pp. 
37-38, pI. I, figs. 11, 12a-b. 

1969. Not Pseudogllembelin(l exco/a!a (Cushman). FUl'l'a'Ll. 
et aI., pp. 24-25, pI. 2, figs. 1-2. 

Description.-Test biserial, almost as broad as long, taper
ing throughout, triangular in outline, somewhat laterally 
compressed; in lateral view pointed initial stage not lobate, 
becoming weakly lobate terminally; initial chambers indis
tinct, later chambers slightly inflated, increasing moder
ately in size as added, somewhat broader than high; su
tures initially indistinct, becoming depressed and curved 
between the terminal two to three pairs of chambers; wall 
finely perforate, with coarse longitudinal costae; costae 
widely spaced in the terminal portion of the test, follow
ing the contour of the chambers; primary aperture interio
marginal, a wide and highly-arched semicircular opening 
with a slight lip and thickened flanges; flaps covering 
sutural supplementary apertures large, wide and distinct 
terminally; each chamber with an accessory aperture on 
either side of the test, with gently arched flaps extending 
from the aperture longitudinally over the crest of the anti
penultimate chamber, terminating in a somewhat thickened 
and flattened flange near the median line (PI. 6, figs. 8, 
10). 

Remarks.-Pseudoguembelina excolata (Cushman) dif
fers from P. comuta SeigIie and P. palpebra Bronnimann 
and Brown in the triangular and more uniformly tapering 
test, less inflated and more reniform-shaped chambers, 
much coarser and more widely-spaced costae, and in the 
flattened to gently arched flaps covering sutural supple
mentary apertures. 

As noted by Pessagno (1967, p. 267), the specimens 
figured as P. excolata by Gallitelli (1957, pI. 31, fig. 23) 
and by Loeblich and Tappan (1964, 525; 5, 6) are 
assignable to P. palpebra Bronnimann and Brown. The 

PLATE 8 

Page Page 
1-4. Pseudogu!'mbelin(l kempel/sis s.1. Esker .......... 26 7-8. Pscudoguemhe/ina comma Seiglie 23 

TX20XA-OC28. Microspheric form of Esker. 1-2, TX4AC-20CA39. Note the strong lateral compres
Note the highly arched primary aperture and sion and distinct axial extension of the ultimate 
strongly inflated medial and terminal chambers; chamber; 145X. Compare with Figures 5-6, 9 of 
190X. 3, Enlargement showing the strongly con P. palpebra Bronnimann and Brown. 
stricted chambers resulting in a keel-like ridge along 9-10. PseUdOf.:lIl!l11belilla palpebra Bronnimann and Brown 28 
the peripheral margin in lateral view; 620X 4, En TX4AC-20AA37. 9, Oblique view showing laterally 
largement of chamber lobe showing fine costal compressed terminal chambers and discontinuous, 
ornamentation, widely-spaced pores, and terminal fine longitudinal costal ornamentation; 125 X. 10, 
thickened lip. Enlargement of lobe showing the fine, rather 

5-6. Pseudof,fllembelina pa/prbra Bronnimann and Brown 28 closely-spaced pores and thickened terminal lip; 
TX4AB-6A44. Note the rapid inflation of initial 585X. Compare pore pattern with Figure 4 of P. 
chambers, the low and broadly arched primary kempemis Esker. 
aperture, and the broad tubuliform lobes covering 
sutural supplementary apertures; 105 X. 

(25) 
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TEXT FIGURE 13 

Profile of measured section at the alternate type locality of 
the Corsicana Formation (Locality TX2) showing the lith
ology and stratigraphic position of samples. 

specimen figured by Olsson (1960, pI. 4, fig. 11) as P. 
exeolata is properly assignable to P. costulata (Cushman). 

Range.-G. contusa-stuarti/ormis Assemblage Zone, G. 
gansseri Subzone, G. aegyptiaca Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-The type locality of Pseudogllembelina ex
co/ala (Cushman) occurs in the Mendez Shale along the 
eastern bank of the Tamuin River, five kilometers south
east of Tamuin, San Luis Potosi, Mexico (Cushman, 
1926, p. 20). The presence of Racemiguembelina /rllcti
cosa (Egger) from the type area of P. excolata (ibid., pp. 
26-29) dates this locality in the Mendez as being late 
Maestrichtian, uppermost G. gansseri Subzone (R. /rllcti
cosa Zonule) or A. mayaroensis Subzone. Pessagno (1967, 
p. 267) noted that the type locality of P. excolala is in 
close proximity to and along strike with other outcrops 
which are assignable to the upper Maestrichtian, A. 
mayaroensis Subzone. 

Said and Kerdany (I 961, p. 323) report P. exeolata 
from the Maestrichtian of Egypt. This species has also 
been noted from the Maestrichtian Colon Shale of Colom
bia (Cushman and Hedberg, 1941, p. 92); the Maestrich
tian of Cuba (Bronnimann and Brown, 1953, p. 150); 
and reworked Upper Cretaceous to Recent faunas from 
mid-Pacific flat-topped seamounts (Hamilton, 1953, pp. 
208-209). P. exco/ata is well known in the Maestrichtian 
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TEXT FIGURE 14 

Map of a portion of Navarro County showing the location of 
site TX6. 

of Mexico (Cushman, 1927a, p. 157; White, 1929, p. 34; 
Pessagno, 1967, p. 267) and the middle and late Mae
strichtian of Texas and Arkansas (Cushman, 1938, p. 17; 
Cushman and Todd, 1943, p. 64; Cushman, 1946, pp. 
108-109; Pessagno, 1967, p. 267). P. excvlata is common 
in samples from the Corsicana Formation studied during 
the course of this investigation (see text figs. 4-8). 

Pseudoguembelina kempensis Esker 

Plate 7, figures 1-2, 3-5, 6-9; 

Plate 8, figures 1-4 


1968. 	 PSf!udoguembelill(/ kempe/His ESKER, pp. 168-169, text
figs. 1-2, 3, 4-5. 

Description.-Test biserial, laterally compressed, slightly 
lobate, rarely having a small planispirally coiled initial 
stage; early chambers indistinct, flattened to weakly in
flated, later chambers strongly inflated, about as broad 
as high, increasing rapidly in size as added; terminal two 
or three chambers somewhat crescent-shaped, greater in 
width than height, extending apically over the crest of 
the preceding chamber on the same side of the test and 
abapically across the axis of biseriality onto the crest of 
the preceding chamber; in lateral view, terminal two or 
three pairs of chambers strongly constricted along the 
peripheral margin of the test, forming a keel-like ridge 
extending from the basal portion of the chamber over the 
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TEXT FIGURE 15 

Map of a portion of Navarro County showing the location of 
site TX7. 

crest of the preceding chamber and merging with the pre
vious chamber ridge; in apertural view, initial two or 
three pairs of biserial chambers weakly inflated, suddenly 
becoming highly inflated, ovate, and two or three times 
greater in width than height, resulting in a distinct knobby 
appearance along the peripheral margin of the test; sutures 
initially indistinct, flush, later becoming rather broad and 
strongly depressed; wall finely perforate, longitudinally 
costate; costae fine, closely spaced, discontinuous, follow
ing the contour of the chamber surfaces; ultimate chamber 
usually more finely costate and rarely somewhat smooth; 
primary aperture interiomarginal, a broad, rather highly 
arched semicircular opening bordered by a slightly thick
ened lip; terminal two or three chambers with distinct 
accessory apertures, each chamber with two accessory 
apertures, one on each side of the test, near the median 
line; accessory apertures covered by low and broadly 
arched flaps extending in a low tubuliform lobe from near 
the mid-portion of the terminal chamber to the crest of 
the antipenultimate chamber near the median line. 

Remarks.-Pseudoguembelina kempensis Esker exhibits 
variation in test, chamber, and apertural morphology. Two 
distinct forms exist within this species; a short, rather 
broad form herein referred to as P. kempensis s.s. (mega
lospheric form of Esker, 1968, p. 168), and a long, .narrow 
form (microspheric form of Esker, ibid.) herein referred 
to as P. kempensis s.l. 

Pseudoguembelina kempensis 8.S. is distinguished by 

TEXT FIGURE 16 

Map of a portion of Limestone County showing the location 
of site TX4. 

having a test which is about one and one-half times greater 
in length than width in lateral view (PI. 7, figs. 1,6), fewer 
chambers, and terminal chambers which are larger and 
crescent-shaped; its terminal chambers in apertural view 
are greater in height than width and tend to overlap the 
preceding chambers. Its primary aperture is low and slit
like. Accessory apertures have broad, arched tubuliform 
lobes (PI. 7, figs. 8, 9). 

Individuals belonging to the narrow form, Pseudoguem
belina kempensis s.1., are distinguished by having a test 
which is about twice as long as broad (PI. 7, fig. 3; PI. 8, 
fig. 1), somewhat constricted terminal chambers which 
form a ridge along the peripheral margin of the test (PI. 
7, fig. 4; PI. 8, figs. 2, 3), a highly arched, semicircular, 
primary aperture, and more weakly developed lobes termi
nating in flaps covering accessory apertures (PI. 7, fig. 3; 
PI. 8, figs. 1, 4). Although the two forms are distinct, 
they are referred to the same species since, (1) gradational 
individuals exist between the two end members, and (2) 
neither form has been observed to occur exclusive of the 
other; that is, both forms have the same stratigraphic 
range. 

Although Esker (1968, p. 168) did not recognize the 
fine longitudinal costal ornamentation in this species (PI. 
7, fig. 5; PI. 8, fig. 3), Pseudoguembelina kempensis is 
distinguished from other species of Pseudoguembelina in 
having (1) inflated chambers in lateral view which impart 
a knobby appearance to the test in both lateral as well as 
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apertural views, and (2) chambers which are strongly 
constricted along the peripheral margin of the test result
ing in a keel-like appearance in lateral view. 

The broad form of P. kempensis Esker suggests a rela
tionship to Pseudoguembelina palpebra Bronnimann and 
Brown in that it possesses (1) crescent-shaped chambers 
in lateral view which overlap previous chambers along 
the peripheral margin of the test; (2) a low, wide, slit-like 
primary aperture; and (3) tubuliform lobes terminating 
in eyelid-like flaps concealing accessory apertures. Pseudo
guembelina kempensis s.s. differs from P. palpebra by 
having (I) a triangular-shaped, more widely flaring test 
in lateral view; (2) inflated chambers as observed in aper
tural view; (3) much less laterally compressed terminal 
chambers; (4) laterally compressed initial chambers a
long the peripheral margin resulting in a keel-like ridge; 
and (5) in being more finely costate. 

Range.-G. contusa-stuarti/ormis Assemblage Zone, G. 
gansseri Subzone, G. aegyptiaca Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-The type locality of Pseudoguembelina 
kempensis Esker is in an exposure of the uppermost Cor
sicana Formation, middle Maestrichtian (R. fructicosa 
Zonule), along the southern bank of Walkers Creek, Milam 
County, Texas (see Appendix, Locality TX9). Pseudo
gllembelina kempensis has been observed in samples from 
all localities exposing the Corsicana Formation of Texas. 
Pseudoguembelina kempensis Esker has been observed 
in the middle Maestrichtian portion of the Escondido For
mation (R. fructicosa Zonule) exposed along the western 
bank of Seco Creek (Rowe Ranch), about three miles 
north of D'Hannis, Medina County, Texas. In Mexico, 
P. kempensis occurs in the Papagallos Shale, middle Mae
strichtian, R. fructicosa Zonule, (see Appendix, Pessagno 
sample MXI74), and in the Mendez Shale at its type 
locality near Mendez Station, late Maestrichtian, A. 
mayaroensis Subzone (Pessagno sample MX206). Pseudo
guembelina kempensis is common to abundant in samples 
from the late Maestrichtian (A. rnayaroensis Subzone) 
Guayaguayare Formation of Trinidad. 

Pseudoguembelina palpebra 

Bronnimann and Brown 


Plate 8, figures 5-6, 9-10 


1953. 	 Pseudogelllllbelina palpebra BRONNIMANN and BROWN, 
p. 155, text-figs. 9a-b, lOa-b. 

1957. Pseudoguembelina excolata (Cushman). GALLlTELLl, 
p. 139, pI. 31, fig. 23. 

1964. Pseudoguelllbelina excolata (Cushman). LOEBLlCH and 
TAPPAN, p. C656, fig. 525: 5. 6. 

1964. Pseudoguembelilla costulata (Cushman). SAID and 
SABRY, pp. 392-394, pI. 3, fig. 19. 

1967. Pseudoguembelina palpebra Bronnimann and Brown. 
PESSAGNO, p. 267, pI. 78, figs. 1-2, 3; pI. 89, figs. 3-4. 

1969. 	 Ps('udogllembclina palpebra Bronnimann and Brown. 
BROWN, p. 38, pI. J, figs. 9a-b, lOa-b. 

Remarks.-Pseudoguembelina palpebra Bronnimann and 
Brown is morphologically identical to P. comuta Seiglie 
except in the character of the ultimate chamber. The ulti
mate chamber of P. palpebra in lateral view is low and 
somewhat crescent-shaped (PI. 8, figs. 5-6, 9), exceeding 
only slightly the height of the penultimate chamber, 
whereas that of P. camuta is highly arched (PI. 8, figs. 
7-8). 

Although P. palpebra and P. comuta Seiglie are mor
phologically similar, the distinctive nature of the final 
chamber of P. comuta as well as its different range war
rants its separate identity. No transitional forms have 
been encountered in samples studied during the course 
of this investigation. 

Range.-G. contllsa-stuarti/ormis Assemblage Zone, G. 
gansseri Subzone, G. aegyptiaca Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-P. palpebra was initially described by Bron
nimann and Brown (1953, p. 150) from the construction 
pit of the Gran Templo Nacional Masonico at the north
west corner of Paseo Carlos III and Calzada de Be1ascoain 
(Padre Varela), Habana, Cuba, late Maestrichtian (Aba
thomphalus mayaroensis Subzone) in age. 

Pessagno (1967, p. 267) noted P. palpebra in the upper 
part of the Mendez Shale of Mexico, the Corsicana Marl 

PLATE 9 

Page 	 Page 
1-4. 	 Pseudotextlliaria de/ormis (Kikoine) , . . . . . .. 29 8-11. Ps('udotexmlaria ('leI/ailS s.s. (Rzehak) transitional 

TX20XA-23BA58. 1-3, Note the rapid expansion to P. elegans s.1. (Rzehak) ................... 30 
in chamber width versus height in apertural and TX4AC-18A59. 8-10, Individual showing moder
abapertural views, the highly arched primary aper ate expansion in chamber width in apertural and 
ture, and the coarse, widely-spaced discontinuous abapertural views; 120X. 11, Enlargement show-
costae; 125X. 4, Enlargement showing widely ing fine, discontinuous costal ornamentation and 
spaced costae and two or more irregular rows of irregular pore-pattern; 690X. 
pores in intercostal areas; 690X. 12-15. Pseudotexmlaria delwns s.L (Rzehak) , .. 30 

5-7. 	 Pseudotextularia elegans s.s. (Rzehak) ..... . .. , 30 TX3BA-24B13. Note the broadly angular test due 
TX4AC-18860. Note the gradual expansion in to a rapid increase in chamber width in apertural 
chamber width in apertural and abapertural views; and abapertura1 views; the low, broad aperture; 
the low, broadly-arched primary aperture; and and the fine, closely-spaced, longitudinal costae; 
fine longitudinal costae; 120X. 	 105X. 
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and Kemp Clay of Texas, and the Arkadelphia Marl of 
Arkansas. 

Documented stratigraphic occurrences of P. palpebra 
indicate that it is restricted to the middle and late Mae
strichtian. 

Genus Pseudotextularia Rzehak, 1891 

Type species.-Cllneolina elegans Rzehak, 1891 

Remarks.-The diagnosis of Loeblich and Tappan (1964, 
p. C656) is followed herein. 

Pseudotextularia deformis (Kikoine) 


Plate 9, figures 1--4; 

Plate 10, figure 1 


1926. Pseudolexw/aria sp. (I. PLUMMIR, p. 35, pI. 2, figs. 1 a-b. 
1948. Guembelina striata (Ehrenberg) var. de/ormis KIKOlNE, 

p. 20, pI. t, figs. 8a-c. 
1953. Pseudotextll/aria e!egans Rzehak cf. var. de/ormis (Ki

koine). DE KLAZ, pp. 232-233, pI. 5, figs. 3a-b. 
1959. PseudotexlII!lIria brollllimillllli SE1GLlE, pp. 57-58, pI. I, 

figs. Sa-b, 6a-b, 7a-b, 8a-b; text-fig. 4. 
1960. PseudotexllI/aria e!egalls (Rzehak). OLSSON, p. 211, pI. 

4, figs. 9-10. 
1967. 	 Pseui/otextu!aria de/onnis (Kikoine). PESSAG:;O, p. 

269, pI. 90, fig. 16; pI. 92, figs. 19-21; pI. 97, figs. 16, 
17; pI. 98, figs. 15, 17, 18. 

1969. 	 Pseudotextll!arill e/egalls (Rzehak). BROWN, pp. 47-54, 
text-figs. 9a-b, 10a-b; not pI. 2, figs. 4a-b; not pI. 3, 
figs. 2-3; not text-figs. 13a-c, 14. 

1969. 	 PselldotexlII!arili eiegallS (Rzehak). FUNNLu., et aI., 
p. 23, pI. 1, figs. 9-10; text-figs. 5a-b. 

1969. PseudoRllembelinl1 ('xco/a/a (Cushman). FUNNEll, et 
ai., pp. 24-25, pI. 2, figs. 1--2. 

1971a.Hetem/U!lix e/egallS (Rzehak). EL-NAGGAR, pI. 7, fig. b. 

Remarks.-The description of this species by Pessagno 
(1967, p. 269) is complete and will not be duplicated 
herein. 

Pseudotextlilaria de/orlllis (Kikoine) is distinguished 
(1) by the broad, triangularly shaped test in apertural 
view, (2) chambers in apertural view which expand rather 

slowly in height but rapidly in width, (3) by possessing 
planiform to gently curved septal partitions (PI. 10, fig. 
1), (4) in possessing coarse, widely spaced, and discon
tinuous costae over the entire test, and (5) in having a 
highly arched primary aperture. 

Pselldotextularia de/orlllis (Kikoine) probably evolved 
from Pselldotextlliaria elegans (Rzehak) in the middle 
Maestrichtian. Several transitional individuals in the Cor
sicana Formation have retained the very low and broadly
arched aperture characteristic of P. elegans (PI. 10, figs. 
7-9). 

Range.-G. contusa-stllartijormis Assemblage Zone, G. 
gansseri Subzone, G. aegyptiaca Zonule, to A. mayaroen
sis Subzone. 

Occllrrence.-Kikoine (1948, p. 20) described GlIelllbe
lina striata var. de/ormi.\· from the Maestrichtian near 
Bendaye and south of Gan, southwestern France. 

Prior to Kikoine's formal designation of this species, 
Plummer (1926, p. 35, pI. 2, figs. la-b) recorded this 
form as Pseudotexwlaria sp. a from the "Navarro Clays" 
exposed along Walkers Creek, Milam County, Texas (see 
Appendix, Locality TX9). 

Pessagno (1967, p. 269) noted Pselldotextlllaria de
/ormis in the middle and late Maestrichtian Papagallos 
Shale and Mendez Shale of Mexico; middle Maestrichtian 
Corsicana Marl and Kemp Clay of Texas; Arkadelphia 
Marl of Arkansas; and in the late Maestrichtian, Guaya
guayare Formation of Trinidad. 

Pseudotextularia de/ormis has been recorded as P. ele
gans (Rzehak) from the middle and late Maestrichtian, 
Redbank and New Egypt Formations of New Jersey (Ols
son, J960, p. 28); Monmouth Group (Maestrichtian) 
from shallow subsurface borings in Suffolk County, New 
York (Perlmutter and Todd, 1965, p. I 14); and from the 
late Maestrichtian, A. mayaroensis Subzone, in samples 
from Galicia Bank, west of Spain (Funnell, et aI., 1969, 
p. 23). Seiglie (1959, pp. 57-58) described this species 
as Pselldotextularia bronnimanni from the middle and 
late Maestrichtian of Cuba. 

Pselldotextll/aria de/ormis (Kikoine) is an abundant 
element of the Corsicana fauna (see text figs. 4-8), and 
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Page Page 
I. PS(;,lldo/eXIII!aria deforntis (Kikoine) ............ . 29 chamber walls; 115X. Compare with Figure 1 of 

PE 113t; MX174, Papagallos Shale. Note the plani P. de/ormis (Kikoine). 
form septal partitions and thickened chamber walls; 4-6. PsclI(/otexfIIlaria ,po aff. P. eiegalls s.1. (Rzehak) 30 
180X. TX9AG-30B22. Individual exhibiting variation in 

2. Pseu(!otexlII!aria e!eg(/lls s.s. (Rzehak) .......... . 30 having a smooth to faintly costate test surface: 115X. 
PE 1139; TX291-C, "Upper Taylor Marl" (see Pes Compnre with P. eiegans s.1. (PI. 9, figs. 12-15). 
sagno, 1967, p. 380). Note the nn rrow test, gradual 7-9. PscudotexlII/aria eiegans s.1. (Rzehak) transitional to 
expansion in chamber width, arched septal partitions, P. de/orlllis (Kikoine) ........................ 30 
and thin chamber walls; 160x. TX20XA-23AA57. Note the low, broad aperture 

3. PselldotexlII!(/ria e/egu/l,\ s.1. (Rzehak) ....... . .. . 30 and highly arched sutures in apertural and abaper-
PE 1137; MX5, Mendez Shale (see Pessagno, 1969, tura I views characteristic of P. ('Iegal/s, and the 
p.45). Note the rapid increase in test width, lobate weakly-lobate peripheral outline and coarse, widely
periphery, highly-arched septal partitions, and thin spaced costae characteristic of P. de/ormis; 95X. 
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Map of a portion of Falls County showing the location of 
site TXR. 

present evidence indicates this species is an important 
guide fossil for strata of middle and late Maestrichtian 
age. 

Pseudotextularia elegans (Rzehak) 

Plate 9, figures 5-7, 8-11, 12-15; 
Plate 10, figures 2, 3. 4-6. 

lil91. Cllllco/il/o e/egans RZEHAK, p. 4. 
I R95. Pscw/ofexllI/aria varial/.I' RZEHAK, p. 217. pI. 7, figs. la

b; not figs. 2, 3, 
1929. GilI'll/be/ina e/egalls (Rzehak 1. WHITE. pp. 34-35, p1. 

4, figs. 8a-b. 
1938. Gllelllbelillil p/uJ/llI/erae Loetter1e. Ct;SHMAN, pp. IS

16, pI. 3, figs. 3a-b, 4, Sa-b. 
1946. Gllelllbc/illa p/UII1I1I('/'(/C Loetterle. Ct;SHMAN, p. 104, 

pI. 45. figs. 1a-b, 2a-b. 
1956. BrOllllill/(fllllel/a p/lll1l1llerae (Loetterle). GALLlTlLLl, 

p. 35, pI. 7, figs. la-c, 2a-c. 
1957. I'selldo!t'xllI/aria elegalls (Rzehak), G,~LLIT£LLI, pp. 

138-139, pI. 33, figs. 6a-c. 
1959. PSClldOfl'Xill/aria e!egall.l· (Rzehak). SEIGLIE. pp. 55-56. 

rl. I, figs. Ia-b, 3a-b; text-fig. 4. 
1959. I'sell1lole:mI!aria ('Iuugala SEIGUE, pp. 58-59, pI. I. 

figs. 2a-b, 4a-b; pI. 2, figs. 1a-b, 2a-b, 4a-b, 6a-b; pI. 
3, figs. la-b: text-fig. 4. 

1960. Not PS(,lIdoiexili/aria eiegol/s (Rzehak). OLSSON. p. 2S, 
rl. 4. figs. 9-10. 

1964. PS(,lIlloit'Xilllaria e/eglll/s (Rzehak). LOEIlLICH and 
TAPPAN. r. C656, figs. 525: 7a-c. 

1967. PSl'lIduiexllllaria e/egans ('legaliS (Rzehak). BANDY, 
p. 24, text-fig. 12 (12). 

TEXT FIGURE 18 

Map of a portion of Falls County showing the location of 
site TX20. 

1967. 	 Pselldolexill/aria elegalls (Rzehak). PESSAGNO, pp. 268
269, pI. 75, figs. 12-14, 15-17; pI. S5. figs. 10-11; pI. 
88, figs. 14-16; pI. S9, figs. 10-11; pI. 97, fig. 18; p1. 98, 
figs. 19, 20. 

1969. 	 Not Pselldoiexilliaria ('/egalls (Rzehak). BROWN, pro 
47-54, rl. 2. figs. 4a-b; pI. 3, figs. 2-3; text-figs. 9a-b, 
IOa-b, 13a~c, 14. 

1969. PseudolexlII/aria c/ishl/1al/i Brown, pp. 55-56, pI. 2, 
figs. 2a-b, 3a-b; pI. 3, figs. 4a-b. 

1969. Not Pseudo/nll/laria ('Iegal/s (Rzehak), FUNNELL, et 
al., p. 23, pI. I, figs. 9-10; text-figs. 5ab. 

1971a. Not f]e1erohelix elegalls (Rzehak). EL-NAGGAR, pI. 7, 
figs. a, b, d--e. 

Descriptioll.-Test biserial. often slightly curved in lateral 
view; initial chambers flattened to weakly inflated, greater 
in width than height, non-lobate, increasing gradually 
in size as added; terminal two or three pairs of chambers 
becoming globular to subcircular, distinctly lobate; the 
ultimate chamber sometimes offset from the normal bi
serial alignment toward the median line of the test; in 
apertural and abapertural views initial chambers globular, 
rapidly becoming greater in thickness than height; termi
nal one or two chambers arcuate, the thickness often more 
than twice the height, strongly lobate; sutures flush initially, 
becoming strongly depressed, in lateral view straight to 
slightly curved, perpendicular to the median line of the 
test; in apertural and abapertural views sutures initially 
straight. sutures and septa becoming curved and highly 
arched abapically; wall finely costate, costae closely 
spaced, discontinuous, generally following the contour 
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Profile of measured section at Locality TX20 showing the 
lithology and stratigraphic position of samples. 

of the chambers; wall finely perforate; aperture interio
marginal, a low and broad slit-like arch extending over 
the crest of the penultimate chamber. 

Remarks.-Pseudotextu/aria elegans (Rzehak) exhibits 
a rather large degree of variation in test morphology. The 
shape of the test as observed in lateral view varies from 
being uniformly biserial about a straight median line, to 
a test which is broadly arcuate. As noted previously, the 
ultimate chamber is sometimes offset toward the median 
line of the test. In apertural view, the shape of the test 
varies from a narrow form (P. elegans s.s.), due to a pro

. gressive and gradual increase in chamber thickness (PI. 9, 
figs. 5-7), to a thick and broadly angular form (P. elegans 
s.1.), whose chambers increase rapidly in thickness (PI. 9, 
figs. 12-15). Very rare individuals in the Corsicana For
mation exhibit additional variation in being faintly costate 
to smooth, yet retain the characteristics diagnostic of this 
species (PI. 10, figs. 4-6). 

The taxonomic history of Pseudotextularia elegans (Rze
hak) is confused and has led many workers to include in 
P. e/egans individuals which clearly differ from the mor
phological concept of the species embodied in the lecto
type selected by White (1929, pp. 34-35). 

Pseudotextularia was first used by Rzehak (1886, p. 8), 
but no species were placed in the genus until Rzehak (189J, 

4) described Cuneolina elegans. As noted by Ellis and 
Messina (1940). Rzehak (ibid.) stated that this species 
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TEXT FIGURE 20 

Map of a portion of Falls County showing the location of 
site TX3. 

should perhaps be placed in Pseudotextularia. Cuneolina 
elegans, thus, becomes the type species of Pselldotextularia 
(see Ellis and Messina, 1940). 

Rzehak (1895, p. 217) later described Pseudotextularia 
varian.~, but included in his synonymy the earlier described 
Cltneo/ina elegans. Pseudotextularia varians is thus a 
junior synonym of P. e/egans. Rzehak (ibid.) figured 
both biserial (pI. 7, figs. la-b) and multiserial (pI. 7, 
figs. 2, 3) forms. and considered the biserial form to rep
resent an immature individual whose adult stage became 
proliferated. 

White (1929, pp. 34-35) restricted the biserial form 
of P. elegans (Rzehak. 1895, pI. 7, figs. la-b) to GlIem
belina elegans (Rzehak), but incorrectly retained the name 
Pseudotextularia varians for the proliferated form figured 
by Rzehak (ibid., pI. 7, figs. 2, 3). 

Pessagno (1967. pp. 268-269) noted a form which 
differed from the lectotype of P. elegans in expanding 
much more rapidly in thickness as seen in apertural and 
abapertural views. Pessagno (ibid.) observed that al
though the difference between the two forms was readily 
apparent, gradations existed between the two end members. 
Pessagno (ibid.) chose to refer to the more narrow form 
(in apertural view), corresponding with the lectotype, as 
P. elegans 5.S., and referred to the more robust form as 
P. elegans s.1. 

Brown (1969, pp. 55-56) proposed the name Pseudo
textularia cushmani for a form similar in concept to P. 



elegans s.1. of Pessagno. Although the description of P. 
cushmani is inadequate, the individuals figured by Brown 
(ibid., pI. 2, figs. 2a-b, 3a-b; pI. 3, figs. 4a-b) leave no 
doubt that P. cushmani is the robust and thickened form 
of P. elegam' (Rzehak). Pseudotextularia cushmani is 
regarded as a junior synonym of P. elegans since grada
tional forms exist between the two end members through
out their common stratigraphic range. 

The species described by Loetterle (1937, pp. 33-34) 
as Guembelina plwnmerae is closely allied to P. elegans, 
but differs in having a highly arched aperture. Brown 
(1969, p. 57) gives the range of P. plummerae as Coni
acian to Santonian. It seems probable that P. plummerae 
gave rise to P. elegans in the early Campanian through 
an increase in chamber width as seen in apertural and 
abapertural views, and corresponding decrease from highly 
arched to a low, broad aperture. 

The specimens figured by EI-Naggar (1971a, pI. 7, 
figs. a, d-e) as Heterohelix elegans (Rzehak) belong to 
Planoglobulina carseyae (Plummer). The other figured 
individual (ibid., fig. b), from the single view presented, 
appears to belong to Pseudotextularia de/ormis (Kikoine). 

Range.-G. /ornicata-stuarti/ormis Assemblage Zone, A. 
blowi Subzone, lower P. glabrata Zonule, to G. contusa
stuarti/onnis Assemblage Zone, A. mayaroensis Subzone. 

Occurrence.-The type locality of Pseudotextularia ele
gans is in a quarry exposure near Bruderndorf, north of 
Vienna. Austria. Gohrbandt (1967, pp. 68-70) reex
amined the stratigraphic units and associated microfauna 
at the type locality, and found the site to be late Paleo
cene in age (Globorotalia pseudomenardii Zone). Gohr
handt (ibid.) attributed the presence of P. elegans to be 
due to reworking. 

Pseudotextularia elegans (Rzehak) has been reported 
from the Mendez Shale of Mexico (White, 1929, p. 35; 
Pessagno, 1967, p. 268; 1969), and throughout the Cam
panian and Maestrichtian of Texas and Arkansas (Pes
sagno, 1969). This species is also known from the Cam

panian and Maestrichtian of Puerto Rico (Pessagno, 1960, 
p. 95; 1962, p. 356) and Cuba (Seiglie, 1959, pp. 55, 59). 
Both P. elegans s.s. and P. elegans s.1. are common through
out the Corsicana Formation of Texas (see text figs. 4-8). 

Genus Racemiguembelina Gallitelli, 1957 

Type species.-Guembelina /ructicosa Egger, 1899. 
Emended diagnosis.-The diagnoses of Gallitelli (1957, 

p. 142) and Loeblich and Tappan (1964, p. C656) are 
accepted herein with the following modification. Each 
terminal chamber of Racemiguembelina possessing an 
interiomarginal, broad and highly arched aperture open
ing into the central portion of the test; apertures covered 
by a distinctive cover plate, herein termed ponticulus, 
extending from the upper portion of a given apertural 
face to chambers which lie in the same plane on the oppo
site side of the test; ponticuli bordered by large, infra
laminal accessory apertures; successive ponticuli arranged 
in a planar series, although in larger tests the ponticulus 
may extend only partially into the central cavity of the 
test and then terminate by merging with the ponticulus 
immediately below (PI. 12, figs. 1, 3, 5, 7). 

Remarks.-Detailed examination of well-preserved spec
imens of Racemiguembelina powelli Smith and Pessagno, 
n. sp., and R. /ructicosa (Egger), has shown a phylo
genetic trend from Pseudotextularia de/ormis (Kikoine) 
through transitional forms to R. powelli, n. sp. Further 
development of supplementary chambers results in more 
advanced multichambered forms similar to the lectotype 
of R. /ructicosa (Egger, 1899, pI. 14, figs. 8-9). 

Although the ponticulus (as well as multi serial chamber 
development) in advanced stages of Racemiguembelina 
is complex, its ontogenetic development can be understood 
by examining morphologically simple forms leading to 
the more complex stages of development (see text fig. 9). 

Racemiguembelina exhibits rather unusual and complex 
morphological features in the terminal multi serial portion 

PLATE 11 

1-3, 

4-6. 

Pseudatextularia de/armis (Kikoine) transitional to 
Racemiguembelina powelli Smith and Pessagno, 

Page 

n. sp, , .... ,.,"",., ...... ,"", .. ,",.". 32 
TX2AA-OF18. Specimen with massive, widely
spaced costae and planiform sutures typical of P. 
de/ormis. 2-3, Note the constriction and develop
ment of a small accessory aperture (filled with 
matrix) at the back side of the terminal chamber; 
140X. 
Racemiguemhelina powelli Smith and Pessagno, 
n, sp. ","', ... , ........ ,"', .. ,"',""" 35 
TX20XB-OF7, Paratype (USNM 170536) showing 
the length of the initial biserial stage, lobate 
peripheral margin, globular and strongly inflated 
chambers terminally, and massive, widely-spaced 
costae; 120 X ' 

Page 
7-9. Racemiguembelina pawelli Smith and Pessagno, 

n, sp. "', ...... , ... ,', .. ,"""".,.,.,'" 35 
TX20XB-OF15, Holotype (USNM 170535). 7-9, 
Note that the chambers in the terminal multiserial 
portion of the test lie in three horizontal planes. 
Pores are aligned in three or four irregular vertical 
columns in intercostal areas. 8, Note that in top 
view the test is broadly ovate with remnants of 
ponticuli extending across the central cavity; 120X. 

10-12. Racemiguembelina powelli Smith and Pessagno, 
n, sp. ., ........ ,', .. ,",.,""'".,', ... ,' 35 
TX20XB-OFll. Paratype (USNM 170537) show
ing the initial biserial portion comprising about 
one-half the length of the test. Note the lobate 
peripheral outline and columnar alignment of 
chambers; 155X, 
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of the test. Investigations to date indicate that the terminal 
portion of the test consists of an even number (i.e., four, 
six, twelve, etc.) of chambers. The terminal chambers, 
as observed in top view, lie in two distinct planes, so that 
a chamber in one plane is bounded on either side by cham
bers in the plane either above or below (PI. 11, figs. 5, 
8, 11; pI. 12, figs. 1, 5). In lateral view the chambers tend 
to be aligned in columns rather than being distributed at 
random, although exceptions exist. 

The new term ponticulus (-i) (Latin (M.) = little 
bridge; diminutive of pons, a bridge) is proposed for the 
umbilical cover plate in the genus Racemiguembelina 
GalliteUi, 1957. The distinctive and unique ponticuli in 
Racemiguembelina, although previously figured (GaUitelli, 
1957, pI. 32, figs. 14b, 15b; Loeblich and Tappan, 1964, 
fig. 525: 8b; Brown, 1969, pI. 2, fig. 4b, text-fig. 14), 
have not been adequately described. 

The ponticulus is a broad, bridge-like cover-plate 
(whether concave, planar, or more often slightly convex) 
which is a continuous extension from the upper portion 
of a given apertural face across the central cavity to the 
upper apertural face of terminal chambers which lie in 
the same plane on the opposite side of the test (PI. 12, 
figs. 1, 3, 5, 7). Each ponticulus is bordered by large, 
semicircular infralaminal accessory apertures each situated 
immediately above and exposing chambers in the plane 
below the ponticulus (PI. 12, figs. 1, 3, 5, 7). The pon
ticulus is very finely perforate. Individual pores are widely 
spaced and quite small (1.3 to 2.0 microns in diameter, 
PI. 12, fig. 4). 

The alternation of chambers into two separate planes 
is maintained as additional chambers are added in the ter
minal portion of the test. In larger tests, consisting of 
more than six terminal chambers, the ponticulus no longer 
extends from one side of the test to the opposite side (PI. 
12, figs. 5, 7). Rather, it extends only partially out into 
the central cavity of the test and then terminates by merg
ing with the ponticulus immediately below (PI. 12, figs. 
1, 3). 

The mode of formation of the vertical stacking and 

unusual alternating planar arrangement of chambers in 
Racemiguembelina deserves further study beyond the 
scope of the present investigation. The ponticulus may 
represent a protective covering or a structure providing 
strength to the test. Although the significance of these 
structures is unknown at present, Racemiguembelina is 
unique in morphology among the Heterohelicidae. 

Racemiguembelina fructicosa (Egger) 

Plate 12, figures 1-4, 5-7, 8 

1895. Pseudotextularia varians RZEHAK, p. 217, pI. 7, figs. 2, 
3; not figs. la-b. 

1899. Guembelina fructicosa EGGER, p. 35, pI. 14, figs. 8-9; 
not figs. 24, 25-26. 

1899. Guembelina acervulinoides EGGER, p. 36, pI. 14, fig. 
20 (?); not figs. 14-16, 17-18,21-22. 

1929. Pseudotextularia varians Rzehak. WHITE, p. 40, pI. 4, 
figs. 15a-b. 

1929. Pseudotextularia varia/IS vaL melldezensis WHITE, p. 
41, pI. 4, figs. 16a-b. 

1938. Pseudotextularia varians RZEHAK. pp. 21-22, pI. 4, figs. 
la-b(?), 4; not figs. 2a-b, 3a-b. 

1946. Pseudo textularia varians Rzehak. CUSHMAN, p. 110, pI. 
47, figs. 4a-b(?), 6, 9a-b; not figs. 5a-b, 7a-b. 

1948. Pseudotextlliaria varialls Rzehak. KIKOINE, p. 23, pI. 2, 
figs. 4a-c. 

1957. Not Racemiguembelina fructicosa (Egger). GALLITELLI, 
pp. 142-143, pI. 32, figs. 14a-b, 15a-b. 

1962. Not Pseudotextularia fructicosa (Egger). BERGGREN, 
pp. 22-24, pI. 6, figs. 6a-b. 

1964. Not Racemiguembelina fructicosa (Egger). LOEBLICH 
and TAPPAN, p. C656, fig. 525: 8a-b. 

1967. Not Racemiguembelina fructicosa (Egger). PESSAGNO, 
p. 270, pI. 90, figs. 14-15. 

1969. 	 Not Racemiguembelina fructicosa (Egger). PESSAGNO 
and BROWN, p. 116, pI. 1, figs. 1-4. 

Description.-Test with short biserial initial stage, in 
later stages becoming proliferated by development of 
supplementary chambers resulting in a conically-shaped 
test; top view of test circular to oval, composed of a vary
ing number of globular supplementary chambers; initial 
chambers indistinct, flattened, increasing gradually in 

PLATE 12 

1-4. Racel1liglll'mbelilla fructicosa (Egger) 
Page 

........... 33 
Page 

ponticuli extending from a chamber across the cen-
JOIDES Leg III, Station 21, Barrel 3, Section 1, 0-2 tral cavity to chambers lying in the same plane on 
cm., Rio Grande Rise, A. l1layaroensis Subzone. 
1-2, Note the short initial biserial portion of the test, 

the opposite side of the test. 7, Enlargement of 
ponticuli showing infralaminal accessory apertures. 

numerous small chambers in the terminal multiserial Note the convex upper ponticulus, and concave 
portion of the test lying in at least six horizontal lower ponticulus; 240X. 

5-7. 

planes, medium and rather closely-spaced costae, and 
excellently preserved ponticuli; 105X. 3, Enlarge
ment of ponticuli showing infralaminal accessory 
apertures. Note the thickened lips of each accessory 
aperture; 190X. 4, Enlargement of a portion of the 
ponticulus showing small pores; 690X. 
Racemiguembelina frllcticosa (Egger) .......... . 
Locality as above. 5-6, 120X. 5, Top view showing 

33 

8. 

9-10. 

Racel1li[?uembelilla fructicosa (Egger) ........... 
TX20XB-OFI4. Note the numerous, small, globular 
to spherical chambers; 105 X. 
Racemiguel1lbelina sp. a ....................... 
TX3BA-5. Note the closely-spaced costae with large 
pores aligned in a single irregular column in inter
costal areas; 140X. 

33 

37 
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TEXT FIGURE 21 

Map of a portion of Milam County showing the location of 
site TX9. 

size as added, rapidly becoming globular, inflated, and 
increasing only slightly in size as added; terminal chambers 
often smaller in size than preceding chambers; sutures 
initially flush, later depressed, curved; wall coarsely cos
tate; costae massive, closely spaced, discontinuous, verti
cally arranged on chamber surfaces; wall coarsely perfo
rate, pores closely spaced; each terminal chamber 
possessing a basal, rather wide and highly arched aperture 
opening into the central cavity of the test; apertures cov
ered by ponticuli in well-preserved specimens. 

As noted in the discussion of Pselldotextlllaria elegan.I' 
(Rzehak) herein, Rzehak (1895, p. 217) described both 
biserial and multiserial forms under Pselldotextlliaria vari
ans. Ellis and Messina (1940) and Gallitelli (1957, p. 
142) noted that the name P. varians is a junior synonym 
of CUlleolil1(/ elegalls Rzehak (1891, p. 2), and therefore 
cannot be retained as the name of the many-chambered 
form illustrated by Rzehak (1895, pI. 7, figs. 2. 3). The 
earliest valid name for this species is thus Gllemhelina /mc
ticusa Egger, 1899. Pessagno (1967, p. 270) designated 
figures 8-9 of Egger (1899, pI. 14) as the lectotype. 

Brown (1969, pp. 43-54) presented a discussion of 
Pseudotextlliaria in which he concluded that Pseudotex
tlilaria elegalls (Rzehak) and Racemigllembelinu /ructicosa 
(Egger), as well as several other species, are intrapopula
tion variants of P. e/egans (Rzehak). 

The present investigators feel that the conclusion reached 
by Brown is erroneous. Although Brown (ibid., p. 53) 
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Profile of measured section at Locality TX9 showing the lith
ology and stratigraphic position of samples. 

acknowledged that the various forms (i.e., Pseudotextlilaria 
de/ormis (KikoineL P. elegans (Rzehak). P. intermedia 
de Klasz, and Racemiguemhelina /ructicosa (Egger) are 
morphologically distinct, he erroneously considered all of 
these forms to be restricted to the Maestrichtian. Pseudo
textularia eiegans first appeared in the early Campanian. 
Furthermore, it is common to abundant in the middle 
and late Campanian as well as Maestrichtian strata of the 
western Gulf Coastal Plain. Although P. de/millis, P. 
il1termedia, and R. /rttctico.l'u are restricted to the Mae
strichtian, their ranges are quite different and are of great 
biostratigraphic importance. For example, Pselldotextu
laria de/ormis (Kikoine) appears initially in the basal por
tion of the G. gans.l'eri Subzone; it is, in fact, an important 
marker for defining the base of this Subzone. Racemiguem
belina /rueticosa (Egger) makes its initial appearance in 
the upper portion of the G. gansseri Subzone, and is cer
tainly one of the most important species in differentiating 
the lower (G. aegyptiaca Zonule) and upper (R. /mcti
cosa Zonule) portions of the G. gan.l'seri Subzone. Pseudo
textularia il1termedia de Klasz, also considered by Brown 
to be synonymous with P. elegans, has not been reported 
from the G. gansseri Subzone in the western Gulf Coastal 
Plain. Although its range is somewhat uncertain, to date 
it is known only from the lower part of the late .Maestrich
tian, A. lIlayaroensi.l' Subzone. 



TEXT FIGURE 23 

of Milam County showing the location of 

The discussion presented above should indicate that 
the forms considered by Brown to be synonymous with 
Pseudotextularia elegans (Rzehak) are not individual vari
ants of the same species. Rather, they are distinct species 
with differing stratigraphic range, and are of important 
biostratigraphic value in the middle and late Maestrichtian. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone, R. fructicosa Zonule, to the upper part 
of the A. mayaroensis Subzone. 

Occurrence.-According to Ellis and Messina (1940) 
no type locality was designated for this species, although 
several stratigraphic horizons and geographic localities were 
given, all from the Upper Cretaceous of the Bavarian Alps 
in Germany (Egger, 1899, p. 35). 

R. fructicosa (Egger) has been recorded from the Men
dez Shale of Mexico by Cushman (1926, p. 17; 1927a, p. 
157) and White (1929, pp. 40-41). It has also been re
corded from the late Maestrichtian of Cuba (Seiglie, 1959, 
p. 56), and France (Kikoine, 1948, p. 23; Dupeuble, 1969, 
p. 153). 

During the present investigation, R. fructicosa has been 
observed in the middle Maestrichtian (R. fructicosa Zon
ule) Corsicana Formation of Texas (see text figs. 5-8), 
Arkadelphia Formation of Arkansas (see Appendix), Papa
gaUos and Mendez Formations of Mexico (see Appendix), 
and in sediments from the Rio Grande Rise, JOIDES Leg 
ITI (see Appendix). It has also been observed in the late 
Maestrichtian (A. mayaroensis Subzone) Mendez Forma-

miles *
TEXT FIGURE 24 

Map of a portion of Travis County showing the location of 
site TX25. 

tion of Mexico, Guayaguayare Formation of Trinidad, and 
in late Maestrichtian sediments from the Rio Grande Rise, 
JOIDES Leg III (see Appendix). 

An available records indicate this species to be a dis
tinctive and important guide fossil for the middle to late 
Maestrichtian. 

Racemiguembelina poweHi Smith 
and Pessagno, n. sp. 

Plate 11, figures 4-6, 7-9, 10-12 

1938. Pseudotextularia varialls Rzehak. CUSHMAN, pp. 21-22, 
pI. 4, figs. la-b('?); not figs. 2a-b, 3a-b, 4. 

1943. Pseudo textularia varians Rzehak. CUSHMAN and TODD, 
p. 65, pI. 11, fig. 17. 

1946. Pseudotextularia l'arians Rzehak. CUSHMAN, p. 110, pI. 
47, figs. 4a-b(?); not figs. 5a-b, 6, 7a-b. 

1946. Plalloglobulilla acervulilloides (Egger). CUSHMAN, p. 
111, pI. 47, figs. 15a-b; not figs. 12a-b, 13a-b, 14a-b. 

1957. Racemiguembelilla fructicosa (Egger). GALLITELLI, 
pp. 142-143, pl. 32, figs. 14a-b, 15a-b. 

1964. Racemiguembelina fructicosa (Egger). LoEBLICH and 
TAPPAN, p. C656, fig. 525: 8a-b. 

1967. Racemiguembelina fructicosa (Egger). PESSAGNO, p. 
270, pI. 90, figs. 14-15. 

1969. Pseudotextularia eiegans (Rzehak). BROWN, pp. 43-54, 
pI. 2, figs. 4a-b; pI. 3, figs. 2-3(?); text-fig. 14; not 
text-figs. 9a-b, lOa-b, 13a-c. 

1969. 	 Racemiguembelina fructicosa (Egger). PESSAGNO and 
BROWN, p. 116, pI. 1, figs. 1-4. 
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Description.-Initial one-half to two-thirds of test bi
serial, in later stage becoming multiserial due to chamber 
proliferation, resulting in a conically-shaped test; in lateral 
view, multiserial portion of test consisting of chambers 
lying in two or three planes only; top view of test broadly 
ovate to circular, consisting of from four to eight globular 
chambers; initial three or four pairs of chambers indistinct; 
flattened, increasing gradually in size, becoming strongly 
inflated and increasing rapidly in size in the median por
tion of the test; terminal chambers large, globular, strongly 
inflated, increasing slightly, or showing no increase in 
size as added; sutures initially flush to slightly depressed, 
becoming curved and deeply depressed; wall coarsely per
forate and costate; pores closely spaced, aligned in three 
to four irregular vertical columns in intercostal areas; 
costae massive, highly raised, widely spaced, vertically 
arranged in a discontinuous pattern on chamber surfaces; 
each terminal chamber possessing a basal, rather wide and 
highly arched aperture opening into the central portion 
of the test; apertures covered by ponticuli in well-preserved 
specimens. 

Remarks.-Raeemiguembelina powelli Smith and Pes
sagno, n. sp., differs from R. fructicosa (Egger) (1) by 
having a well-developed biserial stage comprising one-half 
or more of the test, (2) by having larger medial and termi
nal chambers and more strongly depressed sutures, result
ing in a much more strongly lobate test as observed in 
lateral view (PI. 11, figs. 4,7,10), (3) by having fewer 
chambers in the terminal multiserial portion of the test 
(four to twelve as opposed to eighteen or more in R. frue
ticosa) which lie in only two or three planes as observed 
in lateral view (PI. 11, figs, 4, 7, 10), and (4) by having 
more massive and widely-spaced costae. 

Existing morphologic and stratigraphic evidence suggests 
that Raeemiguembelina powelli, n. sp., represents the ear
liest stage of Raeemiguembelina development in the Pseu
dotextularia deformis-Racemiguembelina fructieosa bio
series. There is little doubt that R. powell;, n. sp., evolved 
from Pseudotextularia deformis (Kikoine). Transitional 

forms have been encountered (PI. 11, figs. 1-3) which 
possess a constricted ultimate chamber and a basal, sup
plementary aperture as observed in abapertural view (PI. 
11, fig. 3). In both chamber shape and arrangement, as 
well as pore pattern and costal ornamentation, the transi
tional forms are otherwise similar to Pseudotextularia 
deformis. 

Raeemiguembelina powelli, n. sp., is a morphologically 
distinct species which has been found to have important 
stratigraphic value in the middle Maestrichtian strata of 
Texas, It is the only species of Raeemiguembelina known 
to occur in the Corsicana Formation (G. aegy ptiaca Zon
ule) of Travis County, Texas (see text fig. 4). Detailed 
examination has shown that R. powelli, n. sp., gave rise 
through transitional forms to R. fructicosa, one of several 
species which distinguish the assemblage of the Racemi
guembelina fructicosa Zonule (see text fig. 3). 

Racemiguembelina powelli Smith and Pessagno, n. sp., 
is named in honor of Dr. J. Dan Powell in recognition of 
his contributions toward a better understanding of the 
Cretaceous stratigraphy and paleontology of the Gulf 
Coastal Plain. 

Dimensions.-Holotype measures 446fl in length and 
371 fl in maximum thickness. Six paratypes vary from 
333fl to 480fl in length, and 28011 to 480fl in thickness. 

Type locality.-Exposures of Corsicana Formation along 
eastern bank of Brazos River north of Farm Road 413 
bridge, about 0.5 miles southwest of the intersection of 
Farm Roads 413 and 1373 in southeastern portion of Falls 
County, Texas. Type sample TX20XB, from dark gray, 
conchoidal fracturing, calcareous mudstone (see Appendix, 
Locality TX20). 

Deposition of types.-The holotype (USNM 170535) 
and figured paratypes (USNM 170536-170537) will be 
deposited in the collections of the U.S. National Museum. 
Unfigured paratypes (CS 1-3) will be deposited in the 
Pessagno Collection, Geosciences Division, The Univer
sity of Texas at Dallas. 

Range.-G. contusa-stuartiformis Assemblage Zone, G . 

. ...... ..•------~- ---~ ---_..... ------------------------------

PLATE 13 

Page 
1-2. 	 GlobiRerinel/oides mullispina (Lalicker) .,., .. ,. 38 

TX3BA-26ABl. Individual in an early stage of bi· 
apertural development; 210X. Compare with G. 
prairiehillensis Pessagno (PI. 14, figs. 1-2, 3-4). 

3-6. 	 GlobiRerine/loides multispina (Lalicker) .. ,..... 38 
TX3BA- 10. 3-4, Note the more umbilical position 
of the apertures extending only to the sides of the 
initial chamber of the final whorl; 210X. 5, En
largement showing the large and highly arched 
apertures; 620X. 6, Enlargement of an aperture 
showing the well-developed, imperforate apertural 
flap; 690X. 

7. 	 GlobiRerillelloides /11l1ltispina (Lalicker) ., ... ,.. 38 
TX2AA-OE40. Apcrtural view of a uniserial, bi
apertural individual which is transitional to the bi
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Page 
serial, biapertural form of this species. Note the 
broad terminal chamber and near-umbilical posi
tion of the apertures; 190 X . 

8-9. Globigerillelloides rnllitispina (Lalicker) ,....... 38 
TX2AA-OE42. Individual in the early stage of bi
serial development. Note the completely divided 
ultimate chamber. Although partially concealed by 
matrix, each aperture extends upon the crest of the 
initial chamber of the final whorl; 170X. 

10-11. GlobiRerillelloides mu/tispina (Lalicker) ........ 38 
TX2AA-OE41. Individual representing the terminal 
stage in biserial, biapertural development. Note 
the completely divided ultimate chamber offset 
toward the umbilicus, and somewhat umbilical po
sition of the aperture; 190X. 
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gansseri Subzone, G. aegyptiaca Zonule, to the upper part 
of the A. mayaroensis Subzone. 

Occurrence.-Racemiguembelina powelli, n. sp., has been 
previously figured under a variety of names from the late 
Maestrichtian of Cuba (Seiglie, 1959); Mendez Shale of 
Mexico (Cushman, 1938; 1946); Corsicana and Kemp 
Formations of Texas (Cushman and Todd, 1943; Galli
telli, 1957; Loeblich and Tappan, 1964; Pessagno, 1967; 
Brown, 1969; Pessagno and Brown, 1969); and the Prairie 
Bluff Chalk of Alabama (Cushman, 1946). It has also 
been recorded from the late Maestrichtian of Cuba (Voor
wijk, 1937, p. 194); Galicia Bank, a seamount off the 
western coast of Spain (FunnelI, et a!., 1969, p. 26); 
Egypt (Said and Kerdany, 1961, p. 334); and from a 
mixed Upper Cretaceous to Recent fauna from a flat
topped seamount west of Hawaii (Hamilton, 1953, p. 235). 

During the present investigation, Racemiguembelina 
powelli, n. sp., has been observed in the middle Maestrich
tian (G. aegyptiaca Zonule) Corsicana Formation of 
Travis County, Texas; middle Maestrichtian (R. fructi
cosa Zonule) PapagalIos Shale of Mexico, Escondido 
Formation of West Texas, Corsicana Formation of North 
Central Texas, and Arkadelphia Marl of Arkansas; and 
the late Maestrichtian (A. mayaroensis Subzone) Mendez 
Shale of Mexico. The distribution and abundance of R. 
powelli in the Corsicana Formation of Texas is shown in 
text figs. 4-8. 

Racemiguembelina sp. a 

Plate 12, figures 9-10. 

Remarks.-This form is very similar to Racemiguem
belina fructicosa (Egger), but varies from the latter in 
having chambers which are generalIy smaller than R. fruc
ticosa, less massive and much more closely spaced costae, 
and in having larger pores aligned in a single row in inter
costal areas. 

The purpose here is to figure the form principally for 
the benefit of future workers. Additional geographic and 
stratigraphic knowledge may prove it a distinct new spe
cies. 

To the writers knowledge, this form is known only from 
the Corsicana Formation in North Central Texas (see text 
fig. 6). 

Genus Ventilabrella Cushman, 1928 

Type species.-Ventilabrella eggeri Cushman, 1928 
Remarks.-The emended definition of Martin, (1972, 

pp. 83-84) is followed herein. As emended, Ventilabrella 
is characterized by a multiserial, laterally compressed, 
flabelliform test with fine to medium longitudinal costae 
or vermicular ornamentation. 

Ventilabrella multicamerata de Klasz 

Plate 14, figures 5-8, 9-10 

1899. Guembclina acervulilloides EGGER, p. 36, pI. 14, figs. 
21-22; not figs. 14-16, 17-18,20. 

1929. PlanoRlobulina acervulinoides (Egger). WHITE, p. 33, 
pI. 4, fig. 6. 

1953. Vcntilabrella multicamerata DE KLASZ, p. 230, pI. 5, 
figs. 1a-b. 

1967. Not Planoglobltlilla multicamerata (de Klasz). PES
SAGNO, p. 272, pI. 89, fig. 15. 

1972. Ventilabrella multical1lerata de Klasz. MARTIN, p. 88, 
pI. 3, figs. la-b, 2. 

Remarks.-The description given by Martin, (1972, p. 
88) is followed herein. Ventilabrella mullicamerata s.s. 
de Klasz is distinguished from other species of Ventil
abrella by the relatively short initial biserial portion of 
the test, widely flaring multiserial stage, the numerous 
compressed chambers in the terminal portion of the test, 
vermicular ornamentation (PI. 14, figs. 5, 7, 8), and, as 
observed in apertural view, the slightly inflated biserial 
stage which becomes strongly compressed terminally. 

Ventilabrella multicamerata s.1. (PI. 14, figs. 9-10) 
differs from V. multicamerata s.s. in having a distinct 
initial, non-flaring biserial stage followed by a rapid in
crease in test width in the early multiserial stage, and in 
having chamber surfaces which lack the coarse vermicular 
ornamentation typical of V. multicamerata s.s. V. multi

1-2. 	 GlobiRerinelloidcs prairiehillcnsis s.s. Pessagno 
TX3BA-27BB5. Note the spherical to subspherical 
chambers which increase rapidly in size, the deep 
umbilici, and the low, broadly arched aperture; 
210X. 

3-4. 	 Globigerinelloides prairiehillcnsis s.1. Pessagno .... 
TX3BA-27C2. Individual differing from G. prairie
hillensis s.s. in having a more highly arched primary 
aperture; 210X. 

5-8. 	 V cntilabrella mllitical11erata s.s. de Klasz ....... . 
TX3BA-OC34. 5-6, Note the short initial biserial 
portion of the test and the widely-flaring multiserial 

PLATE 14 
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Page 
stage which is laterally compressed; 105 X. 7, En
largement showing vermicular ornamentation typical 
of V. l11ulticamerata s.s; 690 X. 8, Enlargement 
showing fine longitudinal costae between chambers 
in the terminal portion of the test. Note the rather 
coarse and closely-spaced pores penetrating cham
ber surfaces; 340X. 
Ventilabrella l11ulticamerata s.l. de Klasz ........ 37 
TX4AC-19A22. Individual differing from V. l11ulti
camerata s.s. in having a longer and nonflaring ini
tial biserial stage and chamber surfaces which lack 
vermicular ornamentation; 80 X. 



camerata s.L is rare in samples from the Corsicana Forma
tion in North Central Texas. 

Range.-G. contusa-stuarti/ormis Assemblage Zone, G. 
gansseri Subzone, R. /ructicosa Zonule, to upper part of 
the A. mayaroensis Subzone. 

Occurrence.-Ventilabrella multicamerata de Klasz was 
originally described from the Upper Cretaceous, late Mae
strichtian Gerhardsreuter Beds, near Traunstein, Upper 
Bavaria, southeastern Germany (de Klasz, 1953, p. 230). 
De Klasz (ibid.) also noted this species in the middle 
Maestrichtian Gerhardsreuter Beds near Seigsdorf; from 
the late Maestrichtian Bucheck Beds near Eisenarzt, Upper 
Bavaria, southeastern Germany; in the Maestrichtian near 
Gan, southwestern France; and in the late Maestrichtian 
Mendez Shale at its type locality near Mendez Station, 
Veracruz, Mexico. 

Martin (1972, p. 88) has observed Ventilabrella multi
camerata in the middle Maestrichtian (G. gansseri Sub
zone, R. /ructicosa Zonule) Escondido Formation of 
Medina County, Texas, and Papagallos Shale of Mexico, 
as well as the late Maestrichtian (A. mayaroensis Subzone) 
Mendez Shale of Mexico. 

Ventilabrella multicamerata de KJasz is rare to common 
in samples from the Corsicana Formation of North Central 
Texas (see text figs. 5-8). It has not been observed from 
the Corsicana Formation of Travis County, Texas (see 
A ppendix, Locality TX25). 

Family PLANOMALINIDAE Bolli, 

Loeblich, and Tappan 


Genus Globigerinelloides Cushman 

and Ten Dam, 1948 


Type species.-GlobigerineIloides algeriana Cushman and 
Ten Dam, 1948. 

Remarks.-Berggren (1962, p. 45) and Pessagno (1967, 
p. 274) have noted that Biglobigerinella Lalicker (1948) 
is an artificial genus representing the adult stage of the 
planispiral Globigerinelloides group. The presence of bi
serial chambers with paired apertures, common to only 
a few species of Globigerinelloides, is regarded as a spe
cific rather than a generic characteristic. Thus, Biglo
bigerinella Lalicker is not used herein. 

Globigerinelloides multispina (Lalicker) 

Plate 13, figures 1-2, 3-6, 7, 
8-9, 10-11 

]948. Biglobigerinella mUltispina LALlCKER, p. 624, pI. 92, 
figs. 1a-c, 2a-b, 3a-c. 

1956. Globigerillella biforaminata HOFKER, p. 53, text-figs. 
2, 5. 

1957. Biglobigerinella multispina Lalicker. BOLLI, et aI., p. 
25, pI. 1, figs. 11, 12a-b. 

1960. Biglobigcrinella bi/oraminata (Hofker). OLSSON, p. 44, 
pI. 8, figs. 7-8. 

1961. 	 P/anomalina mU/lispina (Lalicker). BARR, pp. 563
564, pI. 69, fjgs. 5a-b. 

1962. 	 Planomalina (Globigerinelloides) messinae (Bronni
mann). BERGGREN, pp. 44-49, pI. 8, figs. 4a-c, 5a-c, 
6a-c, (?) 7a-c, 8a-c; text-fig. 6: 2a-b, (?) 5a-b, not 
1a-b, 3a-e, 4a-c, 6a-c; text-fig. 7: 6a-c, 7a-c, 8a 
-b, not 1a-b, 2a-b, 3a-b, 4a-b, 5a-b. 

1963. 	 P/anomalina (G lobigerine/loides) messinae biforaminata 
(Hofker). VAN HINTE, p. 102, pI. 12, figs. 4a-b. 

1964. Globigerinelloides messinae (Bronnimann). OLSSON, 
pp. 174, 176, pI. 7, figs. 6a-b, 7a-b, 8a-b. 

1967. G/obigerinelloides muitispina (Lalicker). PESSAGNO, 
pp. 276-277, pI. 70, figs 1-2; pI. 82, ]0-11; pI. 91, 
figs. 1-2. 

Description.-Test planispiral, biumbilicate, semi-
involute; peripheral margin circular, lobate; five or six 
chambers in the final whorl; chambers in lateral view sub
circular to ovate, strongly inflated, increasing moderately 
in size as added; early chambers in apertural view spherical, 
increasing rapidly in width as added, final chamber some
what flattened and broadly ovate, and occasionally may 
be either partially or completely divided into paired cham
bers; umbilici rather wide, deep, exposing portions of cham
bers in the penultimate whorl; sutures radial, straight to 
slightly curved, strongly depressed; wall coarsely papillose, 
more strongly ornamented on early three or four chambers 
of final whorl; finely perforate; aperture bipartite; interi
omarginal, a wide and highly arched opening at each side 
of the ultimate chamber, extending from near the crest 
of the initial chamber of the final whorl into the umbilicus; 
each aperture bordered by a thickened, well developed 
lip and apertural flap; relict apertures and apertural flaps 
often preserved in umbilical areas. 

Remarks.-Globigerinelloides multispina (Lalicker) var
ies from being involute to slightly evolute, and, as observed 
in apertural view, from a test whose chambers expand 
rather slowly to those whose chambers expand rapidly 
in width as added. Variation also exists in the position 
of the apertures on the apertural face of the terminal cham
ber. Often the apertures, as seen in apertural view, are 
more umbilical and extend to the sides of the initial cham
ber in the last whorl (PI. 13, figs. 3-6). The apertures 
of other individuals become more strongly equatorial, 
almost merging at the crest of the initial chamber of the 
final whorl (PI. 13, fig. 2). 

As noted by Pessagno (1967, p. 277), G. mullispina 
appears to have been derived from G lobigerinelloides 
prairiehillensis Pessagno by becoming slightly more in
volute and by biapertural development. It is probable 
that the form illustrated herein in Plate 13, figures 1-2, 
represents an individual in the early stages of biapertural 
development. In later stages of development, the aper
tures assume a more umbilical position (PI. 13, figs. 3, 7), 
terminating in a form whose ultimate (rarely penultimate) 
chamber becomes divided, resulting in biserial chambers 
on either side of the plane of coiling (PI. 13, figs. 9, 11). 

Globigerinella bi/oraminata Hofker, the uniserial bi
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apertural form, is regarded as a junior synonym of Biglo
bigerinella muitispina Lalicker, the biserial, biapertural 
fonn of this species. Pessagno (1967, p. 277) has noted 
that both forms invariably occur together, and that both 
have essentially the same geologic range. 

Range.-G. /ornicata-stuarti/ormis Assemblage Zone, G. 
elevata Subzone, base of P. elegans Zonule, to G. contusa
stuarti/ormis Assemblage Zone, upper part of A. mayaro
ensis Subzone. 

Occurrence.-The type locality of Globigerinelloides 
muitispina is from the early Maestrichtian Marlbrook Marl, 
eight 	feet above the base, at its type locality, about one 
and one-half miles north of Saratoga, Howard County, 
Arkansas. 

Pessagno (1967, p. 277) reported G. muitispina from 
the Mendez Shale of Mexico; the Upson Clay, Wolfe City 
Sand, "Upper Taylor Marl", Neylandville Marl, and Cor
sicana Marl of Texas; and the Ozan Formation, Annona 
Chalk, Marlbrook Marl, Saratoga Chalk, and Arkadelphia 
Marl of southwestern Arkansas. Olsson (1960, p. 44; 
1964, p. 176) noted this species from the Mt. Laurel
Navesink Formation of Delaware, and the Marshalltown 
and Navesink Formations of New Jersey. 

Globigerinelloides multispina has also been reported in 
the Upper Cretaceous from the Isle of Wight, England, 
(Barr, 1961, p. 564), the Maestrichtian of southern Scan
dinavia (Berggren, 1962, pp. 44-49), and from the Late 
Cretaceous of Austria (van Hinte, 1963, p. 102). 

Globigcrinelloides prairichi1lensis Pessagno 

Plate 14, figures 1-2, 3-4 

1962. 	 Planomalina (G lobigerillel/oides) messinae (Bronni
mann). BERGGREN, pp. 44-49, text-fig. 7, (?) la-b, 
2a-b, (1) 3a-b, 5a-b. 

1967. 	 Globigerinelloides prairiehillensis PESSAGNO, pp. 277
278, pI. 60, figs. 2-3; pI. 83, fig. 1; pI. 90, figs. 1-2, 4; 
pI. 97, figs. 3, 4. 

Remarks.-The description given by Pessagno (1967, 
p. 277) is followed herein. Globigerine/loides prairie
hillensis is distinguished by its spherical to subspherical 
chambers which increase rapidly in size as added; by its 
deep umbilici; and by its low and broadly arched aperture. 

An examination of topotypic material indicates that 
there is considerable variation in this species both in degree 
of chamber inflation in apertural view as well as in the 
character of the aperture. Forms similar to the holotype, 
showing rapid increase in chamber width in apertural view 
and a low arched aperture are herein referred to Globig
erinelloides prairiehillensis s.s, (PI. 14, figs. 1-2). Closely 
related individuals, having a more highly arched aperture, 
are referred to G. prairiehillensis s.1. (PI. 14, figs. 3-4). 
Although the difference between the two end forms is dis
tinct, numerous specimens can not be placed with any 
certainty into either end member. 

Globigerinelloides prairiehillensis Pessagno differs from 
G. volutus (White) in having much narrower and deeper 
umbilici; chambers in apertural view which are much more 
inflated and increase rapidly in width as added; and in 
having a low, arched aperture. G. prairiehillensis differs 
from G. asperus (Ehrenberg) in being larger, having a 
more rapid increase in chamber size, and in having a low 
and broadly arched aperture. 

Range.-G. bulloides Assemblage Zone, upper part of 
G. /ornicata Subzone, to G. contusa-stuarti/ormis Assem
blage Zone, G. gansseri Subzone, upper part of R. /ructi
cosa Zonule. 

Occurrence.-The type locality of Globigerinelloides prai
riehillensis is from the late Campanian, "Upper Taylor 
Marl" Member, Taylor Formation, near Prairie Hill, Lime
stone County, Texas (Pessagno, 1967, p. 277; 1969, p. 
88). Pessagno (1967, p. 278) recorded it in the Austin 
Chalk, "Lower Taylor Marl", Wolfe City Sand, Pecan 
Gap Chalk, "Upper Taylor Marl", and the Neylandville 
Marl of Texas; Brownstown Marl, Ozan Formation, An
nona Chalk, Marlbrook Marl, and Saratoga Chalk of Ar
kansas; lower and middle portions of the Mendez Shale in 
Mexico; and from the Parguera Limestone and Rio Yauco 
Formation in Puerto Rico. 

Berggren (1962, pp. 48, 49) described G. prairiehillen
sis as Planomalina (Globigerinelloides) messinae (Bronni
mann) from the latest Maestrichtian, Kjolby Gaard Marl 
of southern Scandinavia. 

Forms which can be assigned with certainty to G. prai
riehillensis s.s. are rare. However, G. prairiehillensis s.1. 
is abundant in the Corsicana Formation of North Central 
Texas (see text figs. 4-8). 

Globigcrinelloides (?) rosebudensis 

Smith and Pes sag no, n. sp. 


Plate 15, figures 1-4, 5-8, 9-12 


Descriptioll.-Test low trochospiral, biumblicate, involute 
to slightly evolute, laterally compressed, with a broad im
perforate peripheral band, peripheral margin ovate, lobate; 
six or seven chambers in the final whorl; chambers in lat
eral view ovoid, weakly inflated, increasing gradually in 
size as added; chambers in apertural view initially spheri
cal to subspherical, expanding only slightly in width as 
added, terminal two or three chambers becoming com
pressed and elongate-ellipsoidal in shape; umbilici wide, 
shallow; evolute side showing portions of chambers of 
previous whorls, opposite side more strongly involute; 
sutures radial, straight to slightly curved, depressed; cham
ber surfaces finely papillose to smooth, more coarsely 
ornamented on early chambers of last whorl; wall rather 
coarsely perforate except for broad imperforate peripheral 
band; aperture interiomarginal, spiro-umbilical, a broad 
asymmetrical arch extending onto the umbilical side of the 
test; primary aperture bordered by a thickened, well-de

(39) 



vel oped lip extending into the umbilici; liplike relict aper
tural borders of terminal two or three chambers preserved 
in umbilical areas. 

Remarks.-The placement of this species in Globigerinel
loides Cushman and Ten Dam is questionable. It differs 
from Globigerinelloides in being low trochospiral rather 
than planispiral, and in having a spiro-umbilical rather 
than equitorial primary aperture. It is further distinguished 
by being one of the few known species of Globigerinel
loides to possess an imperforate peripheral band. 

Two distinct forms of G. (7) rosebudensis, n. sp., have 
been observed during this investigation. The somewhat 
larger specimens having laterally compressed ultimate 
chambers (elongate-ellipsoidal in shape) are herein re
ferred to G. (?) rosebudensis S.s. (PI. 15, figs. 1-4). 
Smaller specimens, herein referred to G. (?) rosebudensis 
s.l. (PI. 15, figs. 5-8), are generally less compressed later
ally and have ultimate chambers which are spherical to 
subspherical. At present, both forms are regarded as vari
ants since they have the same stratigraphic range and in
variably occur together. 

Globigerinelloides (?) rosebudensis, n. sp., is named 
after the town of Rosebud, Falls County, Texas. 

Dimensions.-Holotype measures 286jl in length, 217jl 
in width, and 87jl in maximum thickness. Paratypes vary 
from 166jl to 290jl in length; 140jl to 217jl in width; and 
66jl to 86jl in thickness. 

Type locality.-Hand auger sample about three feet below 
surface of roadside ditch along southern side of Farm Road 
413, 3.4 miles north 78 degrees east of the intersection of 
U.S. Highway 77 with Texas Highway 53 in Rosebud, Falls 
County, Texas (see Appendix, Locality TX3). 

Deposition of types.-The holotype (USNM 170538) 
and figured paratype (USNM 170539) of G. (?) rosebud
ensis n. sp., will be deposited in the collections of the U.S. 
National Museum, Washington, D.C. Unfigured paratypes 
(CS 4-6) will be deposited in the Pessagno Collection, 
Geosciences Division, The University of Texas at Dallas. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone, R. fructicosa Zonule (insofar known). 

Occurrence.-Globigerinelloides (?) rosebudensis, n. sp., 
occurs throughout the Corsicana Formation (R. fructicosa 

--_..............__..... _-----------

PLATE 

Page 
1-4. 	 Globigerillelloides (?) rosebudellsis 5.S. Smith and 

Pessagno. n. sp. .............................. 39 
TX3BA-28C3. Holotype (USNM 170538). Note 
the low trochospiral test; compressed and ovate 
chambers as observed in apertural and abaperlural 
views; wide and shallow umbilici; and rather broad, 
imperforate peripheral band; 21OX. Figure 1 shows 
the more evolute side of the test. 

5-8. 	 Globigerinelloides ('1) rosebudellsis s.l. Smith and 
Pessagno, n. sp. ................... .......... 39 
TX3BA-OE56. Paratype (USNM 170539). Note 
the smaller size of the test and spherical to subtermi
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Zonule) in North Central Texas (see text figs. 5-8). It 
has also been observed in the Arkadelphia Marl (R. fruc
ticosa Zonule) of Arkansas (see Appendix, Pessagno sam
ple AR8). It was not observed in the Corsicana Formation 
exposed along Onion Creek (G. aegyptiaca Zonule), Travis 
County, Texas. 

Examination of both older and younger units in the 
western Gulf Coastal Plain indicates that G. (?) rosebuden
sis is restricted, insofar as known, to the middle Maestrich
tian (R. fructicosa Zonule). 

Globigerinelloides subcarinatus (Bronnimann) 

Plate 16, figures 10-12 

1952. 	 Globigerine/la messinae subcarillata BRONNIMANN, pp. 
44-45, pl. 1, figs. 10-11; text-figs. 21 a-m. 

1955. Globotrullcana (Rugog!obigerina) beldill!:i subbeldillgi 
GAXDOLFI, p. 32, pI. I, figs. 7a-c; text-fig. 7: 3a-c. 

1967. Globigerine/loities subcarillatus (Bronnimann). PES
SAGNO, p. 278, pI. 62, figs. 12, 13. 

Description.-Test planispiral, biumbilicate, involute, lat
erally compressed; peripheral margin ovate, strongly lobate, 
often with imperforate peripheral band; four or five cham
bers in the final whorl; chambers in lateral view subcir
cular to petaloid, increasing rapidly in size as added, the 
ultimate chamber often the same size or somewhat smaller 
than the penultimate chamber; final two chambers com
prising about one-half the test; chambers in apertural view 
much compressed, elongate-ellipsoidal, expanding gradually 
in width as added; umbilici small, shallow; sutures radial, 
straight to slightly curved, strongly depressed; wall finely 
papillose, spinose along peripheral margin, ultimate cham
ber smooth or only slightly papillose; wall finely perforate; 
aperture equatorial, interiomarginal, a low semicircular 
arch extending laterally over the initial chamber of the 
final whorl, bordered by a thin lip. 

Remarks.-Globigerinelloides subcarinatus (Bronnimann) 
differs from G. vo/utus (White) by (1) having a more 
strongly compressed test in apertural view, (2) four (rarely 
five) chambers in the final whorl, (3) petaloid chambers 
in lateral view, (4) elongate-ellipsoidal chambers in aper

15 

Page 
nal chambers. Figures 5 (umbilical side) and 8 
(spiral side) show distinct and well-preserved relict 
apertural lips. Note the broad imperforate periph
eral band; 310X. 

9-12. Globigerinetloides ('1) sp. aff. G. rosebudensis Smith 
and Pessagno, n. sp. ......................... 39 
TX3BA-OE57. Individual with a strongly trocho
spiral test. Note the aperture extending only slightly 
onlo the spiral side (Figure 9) and continuing into 
the umbilicus on the umbilical side of the test (Fig
ure 12). Note the more coarsely perforate test and 
relict apertural lips; 340X. 
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tural view, (5) two final chambers which comprise about 
one-half the test, (6) much narrower umbilici, (7) having 
a spinose peripheral margin, and (8) a distinct imperforate 
peripheral band (PI. 16, fig. 11). 

Pessagno (1967, p. 278) noted that an examination of 
the holotype of Globotruncana (Rugoglobigerina) beldingi 
subbeldingi Gandolfi and comparison with the holotype 
and paratype of G. subcarinatus indicates that Gandolfi's 
species is a junior synonym of G. subcarinatus (Bronni
mann). 

Range.-G. fornicata-stuartiformis Assemblage Zone, G. 
elevata Subzone, upper part of G. calcarata Zonule, to 
G. contusa-stuartiformis Assemblage Zone, upper part of 
A. mayaroensis Subzone. 

Occurrence.-The type locality of Globigerinelloides sub
carinatus is from the upper part of the Guayaguayare Beds 
(late Maestrichtian, A. mayaroensis Subzone) exposed in 
the Guayaguayare area in southeastern Trinidad (Bronni
mann, 1952, pp. 6, 44-45). Gandolfi recorded it under 
the name of G. (R.) beldingi subbeldingi in the late Cam
panian and early Maestrichtian of northeastern Colombia, 
and Pessagno (1967, p. 278) noted it in the Mendez Shale 
of Mexieo. 

Globigcrinclloides volutus (White) 

Plate 16, figures 1-2, 3-4 

1928a. Globigerina voluta WHITE, pp. 197-198, pI. 28, figs. 
Sa-b. 

1952. Globigerinella messinae messinae BRONNIMANN, pp. 
42-44, pI. 1, figs. 6-7; text-figs. 20a-q. 

1967. Globigerinelloides l'olutlls (White). PESSAONO, pp. 
278-279, pI. 62, figs. 9, 10-11; pI. 100, fig. 9. 

Description.-Test planispiral, biumbilicate, involute to 
slightly evolute, laterally compressed; peripheral margin 
circular to ovate, strongly lobate; five or six chambers in 
the final whorl; chambers in lateral view subcircular to 
slightly ovoid, inflated, increasing gradually in size as 
added; chambers in apertural view spherical to ellipsoidal, 
expanding only slightly in width as added; umbilici wide, 
shallow, exposing portions of chambers in the previous 
whorl and the lip-like projections of relict apertural bor

ders of chambers in the final whorl; sutures radial, straight, 
strongly depressed; wall finely papillose to smooth, more 
strongly ornamented on early chambers, finely perforate; 
aperture equatorial, interiomarginal, a broad, highly arched, 
semicircular opening extending over the peripheral margin 
of the initial chamber of the final whorl; bordered by a 
thin lip, with lateral lip-like projections extending into the 
umbilici. 

Remarks.-Pessagno (1967, p. 278) noted that White's 
types of Globigerina voluta are missing from the Columbia 
University Paleontology Collection. Pessagno (ibid.) re
examined samples from the Mendez Shale at Mendez Sta
tion, the type locality of G. voluta, and noted that only 
two species of Globigerinelloides occur in the material; 
i.e., G. messinae (Bronnimann) and G. sub carinatus (Bron
nimann) . Pessagno (ibid.) concluded that although 
White's drawings of G. volutus were not accurate, the only 
individuals in the type material similar to White's drawings 
were specimens of G. messinae (Bronnimann). He thus 
concluded that G. voluta White was a senior synonym of 
G. messinae (Bronnimann). 

Globigerinelloides volutus (White) differs from G. prai
riehillensis Pessagno by having (1) a more laterally com
pressed test, (2) a more strongly lobate periphery, (3) 
chambers which increase gradually in size in lateral view 
and only slightly in width in apertural view, (4) broad 
and shallow umbilici, and (5) a more highly arched aper
ture. 

G lobigerinelloides volutus (White) differs from G. sub
carinatus (Bronnimann) by having (1) a test which is 
much less laterally compressed, (2) five or six chambers 
in the final whorl, (3) chambers which are spherical to 
subspherical rather than ovoid and elongate, (4) much 
wider umbilici, and (5) by lacking an imperforate periph
eral band. 

Range.-G. fornicata-stuartiformis Assemblage Zone 
lower part of G. elevata Subzone, to G. contusa-stuarti
formis Assemblage Zone, upper part of A. mayaroensis 
Subzone. 

Occurrence.-The type locality of Globigerinelloides 
volutus (White) is in the type locality of the Mendez Shale, 
about 2.6 kilometers east of Mendez Station along the 

PLATE 16 

1-2,3-4. Globigerinelloides volwus (White) 
Page 

.......... 41 8-9. G/obigerinel/oides sp. a. 
Page 

.................... 42 
1-2, TX9XE-43AB8, 165X; 3-4, TX2BA-27BI2, TX20XA-OC31. Individual with a strongly evo
185 X. Note the lobate peripheral margin, grad- lute test, numerous small chambers in the final 
ual increase in chamber size, and wide, shallow whorl, and rather highly arched primary aper

5-7. 
umbilici exposing relict apertural lips. 
Loeblic1zella hessi (Pessagno) ............. . 42 10-12. 

ture. Note the relict apertural flaps; 21OX. 
Globigerinelloides subcarinatlls (Bronnimann) . 40 

TX4AC-49B34. Note the low trochospiral test, TX20XC-OC32. 10, 12, Note the strongly 
subtrapezoidal terminal chambers, coarsely ru compressed test, rapid increase in chamber size, 
gose initial chambers, and slit-like primary aper
ture. Sutural supplementary apertures on the 

strongly lobate peripheral margin, and small 
umbilicus; 190X. 11, Enlargement showing the 

spiral side of the test are filled with matrix; narrow, imperforate peripheral band, and finely 
145X. perforate and papillose chamber well; 755X. 
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Tampico-Cuidad Valles Railroad (White, 1928a, p. 182, 
loco 28; p. 197). 

Pessagno (1967, p. 279) noted G. VOZlltlls in the type 
locality of the Mendez Shale of Mexico; "Upper Taylor 
Marl", Neylandville Marl, and Corsicana Marl of Texas; 
and in the Saratoga Chalk of southwestern Arkansas. 
Bronnimann (1952, p. 44) described this species as G. 
messinae messinae from the Guayaguayare Formation 
(late Maestrichtian, A. mayaroensis Subzone) of Trinidad 
and Bolli (1959, p. 261) recorded it in the Naparima Hill 
and Guayaguayare Formations of Trinidad. Its distribu
tion and relative abundance in the Corsicana Formation 
of Texas are shown in text figs. 4-8. 

Globigerinelloides sp. a 

Plate 16, figures 8-9 

Remarks.-Globigerinelloides sp. a differs from Globig
erin ello ides prairiehillensis Pessagno (1) by having a 
strongly evolute rather than involute test, (2) by having 
seven or eight chambers in the final whorl which increase 
very gradually in size as added, (3) by having chambers 
in apertural view which expand only slightly in width as 
added, (4) by having wider umbilici, and (5) by having 
a more highly arched primary aperture. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone, R. fructicosa Zonule (insofar known). 

Occurrence.-Globigerinelloides sp. a is rare in samples 
from the Corsicana Formation in North Central Texas 
(see text figs. 5-8). It has been observed in the Arka
delphia Marl of Arkansas, middle Maestrichtian, G. gans
seri Subzone (see Appendix, Pessagno sample AR 18) , 
and in the Papagallos Shale of Mexico, middle Maestrich
tian, R. fructicosa Zonule (Pessagno sample MX174). 

Family ROTALIPORIDAE Sigal 

Subfamily LOEBLICHELLINAE Pessagno 


Genus Loeblichella Pessagno, 1967 


Type species.-Praeglobotrllfleana hessi 5.5. Pessagno, 
1962. 

Remarks.-The description given by Pessagno (1967, 
p. 288) is followed herein. 

Loeblichella hessi (Pessagno) 

Plate 16, figures 5-7 
1962. Praeglobotruncana hess! hess! PESSAGNO, pp. 358-360, 

pI. 5, figs. 8-9, 10-12 (holotype). 
1967. 	 Loeblichella hessi (Pessagno). PESSAGNO, 1967, p. 288, 

pI. 48, figs. 17-19; pI. 61, figs. 6-8,9-11; pI. 100, figs. 
1, 2. 

Remarks.-The description given by Pessagno (1967, 
p. 288) is followed herein. Loebliehella hessi differs from 
L. 	coaretata (Bolli) by lacking an angled periphery. 

Range.-G. fornicata-stuartiformis Assemblage Zone to 
G. contllsa-stllartijormis Assemblage Zone. 

Occurrenee.-This species was originally defined by Pes
sagno (1962, p. 358) from the early Maestrichtian (R. 
subcireumnodifer Subzone) portion of the Rio Yauco 
Formation of Puerto Rico. Pessagno (1967, p. 288) noted 
L. hessi in the "Lower Taylor Marl", Pecan Gap Chalk, 
"Upper Taylor Marl", and Corsicana Formations of Texas. 
Although Pessagno (ibid.) recorded it from the Eagle 
Ford Group of Texas, it now appears the Eagle Ford speci
mens (e.g., Pessagno, 1967, pI. 48, figs. 17-J9; pI. 100, 
figs. 1, 2) represent a separate species of Loeblichella. 
He (ibid., p. 288) also observed it in the Brownstown 
Marl of Arkansas, San Felipe Formation of Mexico, as 
well as from the late Campanian of Austria. 

Family GLOBOTRUNCANIDAE Brotzen 

Genus Globotruncana Cushman, 1927 

Type 	species.-Plllvinulina area Cushman, 1926. 
Remarks.-The description of Loeblich and Tappan 

(1964, pp. C662-C663) as modified by Pessagno (1967, 
pp. 318-319) is followed herein. 

Globotruncana aegyptiaca Nakkady 

Plate 17, figures 1-4, 5-7 

1950. 	 Globotruncana aegyptiaca NAKKADY, p. 690, pI. 90, figs. 
20, 21, 22. 

1951. 	 Globotruncana gagnebilli TILEV, pp. 50-56, text-figs. 
14a-e, I5a-d, 16a-d, 17a-d; pI. 3, figs. 2a-c, 3a-d, 
4a-c,5a-d. 

1954. 	 Giobotrullcana aegyptiaca Nakkady. NAKKADY and 
OSMAN, pp. 75-76, pI. 20, figs. 20a-c. 

PLATE 17 

Page 
1-4. GJobotruncalla aegyptiaca Nakkady . 42 

TX4AE-OEL Note the convex umbilical side 
of the test, crescentic to petaioid shaped spiral 8-10, 11-13. 
chambers, and the wide umbilicus and rough
ened umbilical collar. Note the somewhat 
atypical wide double keel; I40X. 

5-7. Globotruncana aegyptiaca Nakkady ...... . 42 
TX20XB-OE53. Note the narrow double 

Page 
keel, typical of individuals belonging to this 
species; 105X. 
Globotruncana duwi Nakkady ........... 46 
8-10, TX4AB-OC59, 155X; 11-13, TX4AC
OC53, 120X. Note the three chambers in the 
final whorl which increase rapidly in size as 
added. The penultimate and ultimate cham
bers characteristically comprise three-fourths 
of the test. 

(42) 
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1955. 	 (7) Globotruneana aff. cretaeea Cushman. GANDOLFI, 
p. 62, pI. 4, figs. 7 a-c. 

1957. 	 Globotruneana gagnebini Tilev. BOLLI, p. 59, pI. 14, 
figs. 5a-c. 

1962. 	 Globotruneana (Rugotruneana) gansseri diearinata 
PESSAGNO, p. 103, pI. 2, figs. 9-11; not pI. 3, figs. 1-3; 
not pI. 5, fig. 5. 

1963. Globotruneana (Globotruneana) aegyptiaea Nakkady. 
VAN HINTE, p. 87, pI. 8, figs. la-c, (7) 2a-c. 

1964. Globotruneana gagnebini Tilev. OLSSON, p. 165, pI. 4, 
figs. 4a-c. 

1966. 	 Globotruneana gagnebini Tilev. EL-NAGGAR, pp. 111
113, pI. 2, figs. la-d, 2a-d, 3a-d, 4a-d; pI. 3, figs. la
d, 3a-d, 6. 

1966. 	 Globotruneana gansseri diearinata Pessagno. EL-NAG
GAR, pp. 114-115, pI. 5, figs. 4a-d. 

1967. 	 Globotruneana aegyptiaea Nakkady. PESSAGNO, pp. 
319-321, pI. 79, figs. 2-4; pI. 83, figs. 8-10; pI. 94, 
fig. 6; pI. 95, figs. 8-9. 

1972. 	 Globotruneana gagnebini Tilev. BARR, p. 21, pI. 8, 
figs. 5a-c. 

Remarks.-The description given by Pessagno (1967, 
p. 319) is complete and will not be duplicated herein. Glo
botruncana aegyptiaca is distinguished by the planoconvex 
test; wide umbilicus bordered by a roughened umbilical 
collar; and the narrow double keel which may merge to 
form a single keel along the final one or two chambers. 

Nakkady (1950, p. 690) described G. aegyptiaca var. 
duwi and G. aegy ptiaca var. 1 as distinct variants of G. 
aegyptiaca. Although Berggren (1962, p. 59) stated that 
G. aegyptiaca var. duwi "... can probably be included in 
G. aegyptiaca s.s.", the present investigators regard the 
two forms as morphologically distinct species. Berggren 
(ibid.) also examined the holotype and paratype of G. 
aegyptiaca var. 1 and suggested that the variety belonged 
to Globotruncana gansseri Bolli. 

Berggren (1962, p. 59) and Pessagno (1967, p. 320) 
regarded Globotruncana gagnebini Tilev as a junior syno
nym of G. aegyptiaca Nakkady. In addition, Pessagno 
has examined the hypotypes of G. gagnebini Tilev and G. 
gansseri dicarinata Pessagno of El-N aggar ( 1966, see 
synonomy) deposited in the British Museum (Nat. His
tory), and found them to belong to G. aegyptiaca Nakkady. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone, lower part of G. aegyptiaca Zonule, to 
upper part of A. mayaroensis Subzone. 

Occurrence.-The type locality of G. aegyptiaca Nakkady 

is from the Maestrichtian Esna Shales in the Abu Durba 
section, southwestern Sinai, Egypt. Nakkady (1950, p. 
690) also noted it from the Maestrichtian of the Gebel 
Duwi section (Eastern Desert), Egypt. 

Tilev (1951, p. 50) described this species as G. gagne
bini from the upper Maestrichtian of Turkey. It has since 
been recorded from the middle and late Maestrichtian of 
Libya (Barr, 1972, p. 21); upper Maestrichtian of Austria 
(van Hinte, 1963, p. 87); upper Maestrichtian of Scandi
navia (Berggren, 1962, p. 59); Maestrichtian of Colombia 
(Gandolfi, 1955, p. 62); upper Maestrichtian of Trinidad 
(Bolli, 1957, p. 59); and the middle Maestrichtian of New 
Jersey (Olsson, 1964, p. 165). Pessagno (1967, pp. 320
321) noted G. aegyptiaca in the late Maestrichtian, upper 
part of the Mendez Shale of Mexico, and the middle Mae
strichtian Corsicana Formation of Texas and Arkadelphia 
Formation of Arkansas. 

Globotruncana aegyptiaca is very abundant throughout 
the Corsicana Formation of Central and North Central 
Texas. It has also been observed in the Escondido Forma
tion (middle Maestrichtian, G. gansseri Subzone) exposed 
along Seco Creek, Medina County, Texas, as well as from 
Maestrichtian samples from the Rio Grande Rise, JOIDES, 
Leg III (see Appendix). 

Globotruneana area (Cushman) 

Plate 18, figures 1-3, 4-6 

1926. Pulvinulina area CUSHMAN, p. 23, pI. 3, figs. la-c. 
1931. Globotruneana area (Cushman). PLUMMER, pp. 195

198, pI. 13, figs. 8a-c; not figs. 7a-c, 9a-c, lla-c. 
1946. Globotruneana area (Cushman). CUSHMAN, p. 150, 

pI. 62, figs. 4a-c; not figs. 5a-c. 
1955. Globotruneana area area (Cushman). GANDOLFI, pp. 

63-64, pI. 5, figs. 2a-c, 3a-c, 4a-c. 
1956. Globotruneana area (Cushman). BRONNIMANN and 

BROWN, pp. 539-540, pI. 23, figs. 10-12. 
1957. Globotruneana area (Cushman). BOLLI, et aI., pp. 44

46, pI. 11, figs. 6, 7a-c, 8, 9, 10, 11 a-c. 
1960. Globotruneana leupoldi Bolli. OLSSON, p. 50, pI. 11, 

figs. 1-3. 
1962. Globotruneana area (Cushman). BERGGREN, pp. 49-51, 

pI. 9, figs. la-c, 2a-c. 
1964. Globotruneana area (Cushman). LOEBLICH and TAP

PAN, pp. C662-C663, fig. 529: la-c, 2. 
1964. Globotruneana goudkoffi MARTIN, p. 80, pI. 10, figs. 

la-c. 

PLATE 18 

Page Page 
1-3,4-6. Globotruneana area (Cushman) ............. 43 the final few chambers (Figure 9); 85 X. Com

1-3, TX4AD-OC58, 120X; 4-6, TX4AC-2C50, pare with G. area (Figures 2, 5). 
105 X. Note the biconvex test, six or seven 11-13. Globotruneana trinidadensis Gandolfi ........ 54 
chambers which increase slightly in size as added, TX4AC-I0E51. Note the biconvex test, four or 
the truncate and flattened chambers umbilically, five crescentic to petaloid shaped and somewhat 
and the wide, umbilically reflected double keel. inflated chambers spirally, the truncate and flat

7-10. Globotruneana stephensoni Pessagno ......... 51 tened chambers umbilically, and the umbilically 
TX3BA-OE28. Note the sharply angled periph reflected rather wide double keel; 140X. 
ery and narrow double keel which merges along 
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1964. 	 Globotruncana arca (Cushman). OLSSON, pp. 162-163, 
pI. 4, figs. 1a-c, 2a-c, 3a-c. 

1967. Globotruncana area (Cushman). PESSAGNO, pp. 321
323, pI. 79, figs. 5, 6-8; pI. 90, figs. 6-8; pI. 96, figs. 
7, 8, 17. 

1971a. Globotruncana arca (Cushman). EL-NAGGAR, pI. 5, 
figs. g-i, j-1. 

1972. Globotruncana arca (Cushman). BARR, p. 18, pI. 6. 
figs. 7a-c. 

Remarks.-Globotnmeana area (Cushman) has been ade
quately described by Pessagno (1967, p. 321). Globo
truneana area is characterized (1) by having six to seven 
(rarely eight) petaloid and flattened chambers which 
expand slowly in size as added, (2) well developed double 
keel which tends to be inturned umbilically, and (3) wide 
umbilicus which is bordered by a roughened, heavily 
beaded, umbilical shoulder. 

Cushman (1926, p. 23) originally described this species 
as Pulvinulina area. Later (1927d, p. 91), when he erected 
the genus Globotruneana he designated P. area as its type 
species. Pessagno (1967, pp. 321-322) noted that Cush
man (1946, p. 150, pI. 62, figs. 4a-c, Sa-c) confused the 
recognition of G. area by figuring both double and single
keeled forms. Pessagno (ibid.) referred the single-keeled 
form (Cushman, 1946, pi. 62, figs. Sa-c) to G. elevata 
(Brotzen). 

Globotruneana area (Cushman) is closely related to 
G. stephensoni Pessagno. It differs from the former spe
cies by (1) possessing a wide, well developed double keel, 
and (2) a broadly truncate periphery. 

Range.-G. fomieata-stuartiformis Assemblage Zone, A. 
blowi Subzone, lower part of D. multieostata Zonule, to 
G. eontusa-stuartiformis Assemblage Zone, upper part of 
A. mayaroensis Subzone. 

Oeeurrenee.-Cushman (1926, p. 23) originally described 
Pulvinulina area and stated that its type locality was near 
Huiches, Hacienda EI Limon, San Luis Potosi, Mexico. 
Lacking additional detail regarding Cushman's locality, 
Pessagno (1967, p. 323) suggested that the type locality 
for G. area be defined as the road cut immediately east 
of the bridge over the Rio Huiches along the highway from 
Tampico to Ciudad Valles, about 2.2 kilometers east of 
Tamuin. This site is within the area mentioned by Cush
man (1926, p. 23), and may possibly be the locality from 
which his samples were collected. Pessagno (ibid.) found 

that samples from the Mendez Shale at this locality con
tained a planktonic assemblage assignable to the late Mae
strichtian, A. mayaroensis Subzone. 

Recorded occurrences of Globotruneana area indicate 
that it has a world-wide distribution in Campanian and 
Maestrichtian strata in both the Boreal and Tethyan faunal 
provinces. Douglas and Sliter (1966, p. 107) noted G. 
area from the Campanian and Maestrichtian of California, 
and Olsson (1964, p. 163) recorded it from the Maestrich
tian, Navesink and Redbank Formations of New Jersey. 
In Mexico, Pessagno (1967, p. 322) noted it in the Cam
panian and Maestrichtian portions of the Mendez Shale, 
and the early Campanian portion of the San Felipe Fornla
tion. Pessagno (ibid., p. 323) observed G. area in the late 
Campanian "Upper Taylor Mad", and the early Maestrich
tian Upson Clay, of Texas, while Bolli, et al. (1957, p. 46) 
recorded it from the Corsicana Formation in Williamson 
County, Texas. In Arkansas, Pessagno (ibid.) noted it 
in the Campanian Ozan Formation, and early Maestrich
tian Marlbrook Marl. 

During the present investigation, Globotrufleana area 
has been found to be an important component in the plank
tonic foraminiferal assemblage of the Corsicana Formation 
of Texas (see text figs. 4-8). It has also been observed 
in the Escondido Formation (G. gansseri Subzone) exposed 
along Seco Creek, Medina County, Texas, as well as from 
Maestrichtian samples from the Rio Grande Rise, JOIDES, 
Leg III (see Appendix). 

Globotruncana conica White 

Plate 19, figures 7-9 

1928b. Globotruncana conica WHITE, p. 285, pI. 38, figs. 7a-c. 
1950. Not Globotruncana area var. esnehensis NAKKADY, p. 

690, pI. 90, figs. 23-26. 
1951. Globotruncana conica White. BOLLI, p. 196, pI. 34, 

figs. 13-15. 
1954. Globotruncana esnehensis Nakkady. NAKKADY and 

OSMAN, pp. 79-80, pI. 19, figs. 3a-c. 
1955. Globotruncana stuarti conica (White). GANDOLFI, pp. 

65-66, pI. 5, figs. 8a-c. 
1961. Globotruncana esnehensis Nakkady. SAID and KERDA"'Y, 

p. 331, pI. 2, figs. 12a-c. 
1962. Not Globotruncana conica White. PESSAGNO, p. 362, 

pI. 4, figs. 13-14; text-fig. 4. 
1966. 	 Globotruncana conica White. EL-NAGGAR, pp. 87-90, 

pI. 12, figs. 2a-d. 

PLATE 19 

Page Page 
1-3,4-6. Globotruneana elevata (Brotzen) ............ 47 sutures both spirally and umbilically, and the 

1-3, TX2AD-OEI9, 85X; 4-6, TX4AC-6A13 , prominent single keel; 120X. 
85X. Note the umbilicoconvex test (1-3, T'X/ 
TX = 1.71; 4-6, T'X/TX = 1.56), and planiform 

Globotruncana stuartiformis Dalbiez ......... 
TX2AA-51. Note the biconvex test (T'X/TX = 

52 

single-keeled peripheral margin. 1.14), sub triangularly-shaped chambers spirally, 
Globotruncana coniea White ............... . 44 and prominent sigmoidal single keel; 120X. 
TX9AG-9AA8. Note the strongly spiro convex Compare with G. elevata (Figures 1-3, 4-6). 
test (T'X/TX 0.40), straight to slightly curved 
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1966. (?)G lobotrul/calla oriel/talis EL-NAGGAR. pp. 125-127. 
pI. 12, figs. 4a-d. 

1966. GloiJot1'llllc(JI/(I siJawlI'l/(Jellsis EL-NAGGAR, pp. 130-13 L 
pI. 12. figs. 3a-d. 

1967. 	 Globofrlll1c<llla {'ollica White. PESSAGNO, pp. 328-330, 
pI. 65, figs. 8-10; pI. 85, figs. 1-2,3-5; pI. 93, figs, 12, 
13; text-figs. 36, 37. 

1969. Not Giobotrullcalla Wllicu White. DUPEUBLE, p. 157, 
pI. 2, figs. 6a-d. 

1972. Not G lobotl'UlICallO ('(mica White. BARR, p. 19, pI. 6, 
figs, 2a-Co 

Remarks.-The description of Globotruncana conka 
given by Pessagno (1967, pp. 32R-329) is followed herein, 
Pessagno (ibid.) noted that G. conica White and G. stuarti 
(de Lapparent) are closely related. Globotruncana conica 
can be separated from G. stuart! only by the more highly 
spiroconvex nature of its test. 

The mean T'X/TX value (Pessagno, 1967, p. 251, text
fig. B), a measure of the convexity of the umbilical versus 
the spiral side of the test (where T'X/TX values less than 
1.00 represent spiroconvex tests, 1.00 biconvex, and greater 
than 1.00 umbilicoconvex tests), has been shown to be a 
valuable indicator in differentiating G. conica from G. 
stuarti. Pessagno (ibid., p. 329; p. 333, text-fig. 37) dif
ferentiates the two species, at Jeast in part, by their T'X/TX 
values. Specimens having a T'X/TX value less than 0.45 
are referred to G. conica White; values greater than 0.45 
and less than 0.5R are transitional; and specimens with 
values greater than 0.58 are referred to G. stuarti (de Lap
parent). Pessagno (1967, pp. 328-329) noted that the 
mean T'X/TX value of 12 measured specimens of G. eon
iea was 0.281. 

Nakkady (1950, p. 690) distinguished G. area vaL esne
hensis from G. conlca White by having fewer chambers 
and more strongly curved sutures on the spiral side of the 
test. An examination of the holotype (P 41780) and eleven 
paratypes (P 41781) in the British Museum (Nat. History) 

indicate the presence of a narrow double keel along the 
initial chambers of the final whorl which merges into a 

single keel. 
Pessagno examined the holotype and paratypes of G. 

orientalis El-Naggar (1966, pp. 125-127) and G. sharaw

naensis EI-Naggar (ibid., pp. 130-131). Although G. orien
taUs is described as having two closely-spaced keels which 
merge in the final part of the last whorl, the holotype 
(slide P. 45549, B.M.N.H.) and paratypes were observed 
to be single keeled throughout. It is herein questionably 
assigned to G. coniea. 

Globotruncana sharawnaensis EI-Naggar was originally 
described as being single keeled along the early chambers 
of the last whorl, but having two closely-spaced keels on 
the last chamber of the ultimate whorl. The holotype 
(slide P. 45553, B.M.N.H.) was examined and found to 
be single-keeled throughout, with a T'X/TX value of about 
0.29 (strongly spiroconvex). 11 is herein regarded as a ju
nior synonym of G. eOllica White. 

Range.-G. eontusa-stuartijormis Assemblage Zone, G. 
gansseri Subzone, R. jructicosa Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrenee.-The type locality of G. eoniea is in an ex
posure of the Mendez Shale (late Maestrichtian, A. mayar
oensis Subzone) about 2.2 kilometers east of Tamuin (= 
Guerrero), San Luis Potosi, Mexico. G. eOl/iea has been 
reported from the middle and late Maestrichtian of Egypt 
(Nakkady and Osman, 1954, p. 80; Said and Kerdany 
1961, p. 331; EI-Naggar, 1966, p. 90); and the late Mae
strichtian portion of the Colon Shale of Colombia (Gan
dolfi, 1955, p. 66). Pessagno (1967, p. 330) noted it 
from the Gauyaguayare Formation (late Maestrichtian) 
of Trinidad; middle and late Maestrichtian portion of the 
Mendez Shale of Mexico; and the Kemp Clay of Falls 
County, Texas. The occurrence of G. conlca in Corsicana 
localities of North Central Texas is indicated in text figs. 
5-8. This species was not observed from the Corsicana 
Formation of Travis County, Texas (see Appendix, Lo
cality TX25). 

Globotruncana contusa (Cushman) 

Plate 21, figures 1-3, 4-5 

1926. Pull'illufilla arca var. COlltUsa CUSHMAN, p. 23. 
1928b. GlobotrullCUII(l cOllica var. plicata WHITE, pp. 285-286, 

pI. 38, figs. 8a-c. 
1941. G 'obo/fIll/ullla lillllei clilidjOl'lI/is VOGLER, p. 288, p1. 

24, fig. 23. 

PLATE 20 

1-4. 

5-8. 

Page 
GlohotrullC(lllll ga/lsseri Bolli ............... 48 
TX2AA-55. Note the planoconvex, strongly umbili
coconvex test; angular conical and strongly protrud
ing chambers as observed in apertural and abaper
tural views; the curved, raised sutures spirally, and 
straight, depressed sutures umbilically; and the broad, 
deep umbilicus. Note the wide double keel through
out the peripheral margin; 140X. 
Gloho/rlil/('(/Ilil gallsscri Bolli. . . . . . . . . . . . . . . . . .. 48 
TX2AA-57. Note the more lobate peripheral out

9-12. 

Page 
line and prominent, somewhat beaded single keel. 
Note the angular conical chambers in apertural and 
abapertural views, and the roughened umbilical 
shoulder; 105 X. 
GlohotrllIlC(lIl({ gallsseri Bolli ............ ,..... 48 
TX3BA-OE27. Individual with a narrow double keel 
which merges to form a single keel along the ulti
mate few chamber;. Note the strongly protruding 
chambers lImbilically, and the wide, deep umbilicus; 
140X. 
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1946. G /o/JolrllIlCal/a arm vaL COlllus({ (Cushman). CUSH
MAN, pp. 150-151, pl. 62, figs. 6a-b. 

1951. G /oholrllll('(/lla cOl/t//sa (Cushman). BOLLI, p. 196, pI. 
34, figs. 7-9. 

1955. G/obolmlll'(///il cOlllllsa (Cushman). TROELSEN, pp. 

80-ln, text-figs. 2: a-c; not text-figs. 2: d-f, g. 


1955. G /obotl'Ullcalla cOlllllsa COlli lisa (Cushman). GANDOLFI, 


pp. 53-54, pI. 4, figs. 3a-c. 
1962. G/oholmllcwllI cOllllIsa galeoidis HERM, pp. 74-75, 

pl. 1. figs. 3 (three views), 4b (two views). 
1963. Not G/ObOlrllIlCWu/ COli II/sa (Cushman). BRONNIMANN 

and RIGASSI, pI. 16. figs. 2a-c (no pagination). 
1964. GlobolrUIlC(//u/ cOlIllIsa (Cushman). OLSSON, pp. 163

164. pI. 3, figs. 6a-c; not pI. 2. figs. 5a-c; not pI. 3, 
figs. 9a-c. 

1966. GIO/)()/I'UIKall(/ conlllsa COli/usa (Cushman). EL-NAG
GAR, pp. 90-93, pI. 7, figs. 2a-c. 3a-c: pI. II, figs. la-b. 

1966. Gloho/l'lllIc(I!lII COli/lisa wi/l1'ickac EL-NAGGAR, pp. 95
97, pl. 7, figs_ 1a-c. 

1967. 	 GIO/!O/rllIlCillliI COli/lisa (Cushman). PESSAGNO, pp. 
330-333, pI. 77, figs. 4-6, 7-9; pI. n, figs. 6-8, 9-11; 
pI. 92, figs. 10-12; pI. 96. figs. 14, 15, 16; not pI. 75. 
figs. 18-20; not pI. 77. figs. 1-3: not pI. 96, figs. 11, 13. 

1969. 	 Not Gloho/t11l/cil/1<! COII/II.WI (Cushman). DUPEUBU, 
pp. 154-155. pI. I, figs. 2a-c. 

1972. G lolw/rlllI('(lIla cOllilisa (Cushman). BARR, p. 19, pl. 7, 
figs. 7a-c. 

Remarks.-The description of Glohotrllncana contusa 
(Cushman) given by Pessagno (1967, p. 331) is followed 
herein. Glohotruncana contllS(/ is characterized (1) by the 
trochospiral, strongly spiroconvex, umbilicoconcave test, 
(2) somewhat polygonal and distinctly undulating periph
eral outline, and (3) strongly plicated spiral surface, 

Globotruncana contusa was initially described by Cush
man (1926, p. 23) as a variety of Pulvinulina (= Globo
truncana) arca Cushman. Troelsen (1955, pp, 80-81) 
described two distinct forms of this species from the Kjolby 
Gaard Marl (Maestrichtian) of Denmurk. Troelsen (ibid.) 
noted that the plicate form agreed very well with Cush
man's holotype and paratypes deposited in the U.S. Na
tionul Museum. A second form from the Kjolby Gaard 
Marl was noted to be nonplicate, but was included by 
Troelsen in G. con/usa (Cushman) since it was observed 
to grade into the typical plicate form. 

Gundolfi (1955, p. 53) noted similar transitional stages 
between G. contI/sa und u nonplicate form in his study of 
the Globotruncanidae of Colombia. He described the 
non plicate form as G. ('ontusa patelliform is, correctly not
ing thut G. contllsa becomes more frequent, at the expense 
of G. patelliformis, higher in the Maestrichtian section. 

Pessagno (1967, pp. 331-332) referred to these forms 
as G/obotrllncana cOn/usa s.s. (plicate form) and G, con
tusa 5.1. (smaller, nonplicate form). In addition, Pessagno 
(ibid.) found that G. contusa s.1. (= G. patelliformis 
Gandolfi) is more abundant in the G. ganl'Seri Subzone, 
whereas G. contI/sa s.s, is the dominant form in the A. 
mayaroensis 	Subzone. 

Pessagno has examined the holotype and unfigured 
paratypes of G. contusa witwickae EI-Naggar (1966, pp. 

95-97) deposited in the British Museum (Nat. History), 
The holotype, and one unfigured paratype, are herein 
included in G, contusa since they differ only in being 
somewhat lower spired. The remaining unfigured para
types (two) belong to G. patelliformi!>' Gandolfi. 

Range.-G. contuSl/-stullrtiformis Assemblage Zone, G. 
gansseri Subzone, R. fructicosa Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-The type locality of Glohotruncana contusa 
is from the Mendez Shale (Maestrichtian) at Coco Station, 
kilometer post K 574.00 along the railroad from Tampico 
to Cuidad Valles, Mexico (see Pessagno, 1967, pp. 332
333) . 

Glohotruncana contusa has since been recorded from 
the late Maestrichtian Kjolby Gaard Marl, northwestern 
Denmark (Troelsen, 1955, pp. 80-81); middle and late 
Maestrichtian of the Esna-Idfu Region, Nile Valley, Egypt 
(El-Naggar, 1966, pp. 90-93, 95-97) and Libya (Barr, 
1972, p. 19); Colon Shale (Maestrichtian) of Colombia 
(Gandolfi, 1955, pp. 53-54); Guayaguayare Formation 
(late Maestrichtian) of Trinidad (Bolli, 1951, p. 196); 
late Maestrichtian of Mexico (Olvera, 1959. pp, 39-40, 
43-44); and the Navesink and Redbank Formations (Mae
strichtian) of New Jersey (Olsson, 1964, pp. 163-164). 

The present investigation has shown that Glohotrllncana 
contusa (Cushman) makes its initial appearance in the R. 
fructicosa Zonule (upper part of the G. gansseri Subzone) 
and continues through the A. IIwyaroensis Subzone. It 
has not been observed in the Corsicana Formation (G, 

aegyptiaca Zonule, lower part of G. gansseri Subzone) 
as exposed along Onion Creek, Travis County, Texas (see 
Appendix. Locality TX25), nor has it been observed in 
stratigraphically older units in either Texas or Arkansas. 
Globotruncana confllsa is particularly common in the type 
locality of the Corsicana Formation (Locality TX2), and 
occurs frequently throughout the Corsicana Formation as 
exposed in North Central Texas (see text figs. 5, 6), Pes
sagno (1967, p, 332) notes its abundant occurrence 
throughout the Mendez Shale (A. mayaroensis Subzone) 
of Mexico. 

Globotruncana duwi Nakkady 

Plate 17, figures 8-10, 11-13 


1950. Globofrullca/W aegypliaca val'. tluwi NAKKADY, p. 690, 
pI. 90, figs. 17, 18, 19. 

1954. G lobO/rill/Cal/{{ aegypli(lea vaL duwi Nakkady. NAK

KADY and OSMAN, pp, 76-77, pI. 20, figs. 21a, 21b-c. 
1955. 	 (?) G10bo/l'll/u'lIf/(l fricl/rim/fa cololl1biallo? GANDOLFI, 

pp. 20-22, text·fig. 5 (2a-c); not pI. 1, figs. 3a-c, 4a-c; 
not text-fig. 5 (1 a-c). 

1956. (?)Rugo/I'ullcall(l skewesa(! BRONNIMANN and BROWN, 

pp. 550-551, pI. 23, figs. 4-6. 
1964. Globo/rIlllCIII1I1 l/eRyp/iaca var. <II/wi Nakkady. SAID 

and SABRY, p. 387, pI. 3, figs. 2a-c. 
1966. Globo/rIllICal1a aegyptiaCtl £iI/wi Nakkady. EL-NAGGAR, 

pp. 80-81, pI. 3, figs. Sa-c. 
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1967. 	 Glo!Jolrullcalla duwi Nakkady. PESSAGNO, pp. 333
334, pI. 83, figs. 5-6,7; pI. 95, figs. 12-14; not pI. 83, 
figs. 2-4. 

1972. 	 GlobolrUIIl'ana duwi Nakkady. BARR, p. 20, pI. 4, figs. 
6a-c. 

Rcmarks.-Pessagno (1967, p. 333) has adequately de
scribed this species. Globotruncana duwi Nakkady is 
characterized by the planoconvex test, and the three or 
four crescent shaped chambers in the final whorl which 
increase very rapidly in size, the ultimate chamber com
prising about one-half the test. The penultimate chamber 
is almost equal in size to the ultimate chamber, and com
bined, the two chambers constitute three-fourths of the 
test (PI. 17, figs. 8, 11). 

Although G. duwi is morphologically similar to G. 
aegyptiaca Nakkady, G. dllwi differs by (I) lacking a 
single-keeled early stage of development (Pessagno, 1967, 
p. 333); (2) having fewer chambers which increase much 
more rapidly in size; and (3) an ultimate chamber which 
is quite inflated umbilically. 

Rangc.-G. contuJa-stuartijormis Assemblage Zone, G. 
gam'seri Subzone, lower part of G. aegyptiaca Zonule, to 
upper part of A. lIIayaroensis Subzone. 

Occurrence.-Globotrllncana duwi Nakkady was OrIgl
nally described from the Maestrichtian chalk exposed in 
the Gebel Duwi Section (Eastern Desert), Egypt. It has 
since been noted from the Maestrichtian of the southern 
and western Sinai, Egypt (Nakkady and Osman, 1954, p. 
76), the Maestrichtian of the Esna-Idfu Region along the 
Nile Valley, Egypt (Said and Sabry, 1964, p. 387; EI
Naggar, 1966, pp. 80-81). Gandolfi (1955, p. 21) illus
trated a form referred to G, tricarinata colombiana'? (text
fig. 5: 2a-c) from the Colon Shale (Maestrichtian) of 
Colombia which is tentatively included here in G. duwi. 

Pessagno (1967, pp. 335-336) noted G. duwi in the 
late Maestrichtian portion of the Mendez Shale and in the 
middle Maestrichtian portion of the PapagalJos Shale of 
Mexico; in the middle Maestrichtian Corsicana Marl of 
Texas and Arkadelphia Marl of Arkansas: and in the late 
Maestrichtian Guayaguayare Formation of Trinidad. It 
has also been observed in the Escondido Formation (middle 
Maestrichtian, G. gansseri Subzone) exposed along Seco 
Creek, Medina County, Texas, as well as from Maestrich
tian samples from the Rio Grande Rise, JOIDES, Leg III 
(see Appendix). 

Globotruncana clcvata (Brotzen) 

Plate 19, figures 1-3, 4-6 

1934. Ro/a/ia e/el'{l/a BROTZEN, p. 66, pI. 3, fig. C. 
1946. Gloho/I'III/calla area (Cushman). CUSHMAN, p. ISO, 

pI. 62, figs. 5a-c; not figs. 4a-c. 
1955. Gloholmncall<l (G loholruncalla) ele\'a/a elcl'(/la (Brot

zen). DALBIEZ, p. 169, text-figs. 9a-c. 
1955. G loboll'lllll'w/(/ rosella illSigllis GANDOLFI, pp. 67-68, 

pI. 6, figs. 2a-c. 

1957. GlobotrllllCalla allliuri de Klasz. BOl.L!, p. 59, pI. 14, 
figs. 6a-c. 

1960. G lobolruncana (Globo/rllllC({lla) swarti elerata (Brot
zen). PESSAGNO, p. 101, pI. 5, figs. I, 8. 

1960. G lobolmllcal/a (G loholruncall(l) suhspirwsa PESSAGNO, 
pp. 101-102, pI. L figs. 1-3, 4-6, 7-9; pI. 5, fig. 5. 

1962. G lobotrullcalla (G lobolmneana) sluarli elel'ala (Brot
zen). PESSAGNO, p. 362, pI. 1, fig. 10; pI. 2. figs. 10-11. 

1963. G lobolruncalla (G lobolr/meal/a) ('Ierala e/CI'li/a (Brot
zen). VAN H INTE, p. 70, pI. 5, figs. 4a-c. 

1963. G lobolrtlllcww (Globolrllllcalla) elel'ala s/uarliformis 
Dalbiez. VAN HINT!', p. 68. pI. I, figs. 3a-c. 

1964. Globo/rlll/Calla sl/ami del·tlta (Brotzen). OLSSON, 
p. 169, pI. 5, figs. 7a-c. 

1964. Globotl'llllcal/(1 sluarti slUartifol'lnis Dalbiez. Ol.SSON, 
p. 170, pI. 5, figs. 6a-c, 8a-c. 

1967. 	 Globolrtlllealla e/nala (Brotzen). PESSAGNO, pp. 336
338, pI. 78. figs. 12-14; pI. 80, figs. 1-2, 3-6; pI. 81, 
figs. 9, 10-11, 12-14: pI. 93, figs. 1,2, 3,4,5, 8; text
figs. 43, 44: 1-17. 

1970. 	 Globo/rllIIC(llla ele\'tl/tt (Brotzen). KUHRY, pp. 292
295, pI. 1, figs. 1-3; text-figs. I (three view:), 4a-b, 
4e-f, 4g-h; not pI. I, figs. 4-6, 7-9; not text-figs. 4c-d. 

1972. 	 G lobolrurtcall(l ele\'ata (Brotzen). BARR, p. 20, pl. 6, 
figs. Sa-c. 

1972. GlobolrUIll'alla slllarii (de Lapparent). BARR, pp. 24
25, pI. 6, figs. la-c. 3a-c (?). 

Remarks.-The description given by Pessagno (1967, p. 
336) is followed herein. Pessagno (ibid.) noted the close 
similarity between Globotruncana elevata (Brotzen) and 
G. stuarti/ormis Dalbiez, and showed that the most signifi
cant feature in the separation of the two species is the more 
strongly umbilicoconvex nature of G. elevata. The mean 
T'X/TX value (see Pessagno, 1967, p. 251, text-fig. B) 
of 35 measured specimens of G. elevata was 2.31. Signifi
cantly, the mean T'X/TX value of 26 specimens of G. 
stuarti/ormis was 0.92. Pessagno (ibid., p. 337) distin
guished between the two species in part by their T'X/TX 
values, where G. elel'ata has values greater than 1.40, and 
G. stllartijormis has values less than 1.25. Intermediate 
values were considered transitional between the two species. 
Note that the T'X/TX value for the lower limit of G. 
elel'ata is herein raised from 1.25 (see Pessagno, 1967, p. 
337) to a value of 1.40 (see remarks under G. stuart i
jormis herein). 

Kuhry (1970, p. 293) presented a discussion of his 
examination of Globotruncana elevata (Brotzen). Kuhry 
(ibid.) noted that Brotzen (1934, p, 66) did not designate 
a holotype, and also noted that the specimen figured by 
Brotzen (1934, pI. 3, fig. C) has a narrow double keel and 
belongs to G. carinata Dalbiez (= M. concavata (Brotzen) 
of Pessagno, J967, pp. 304-305). Kuhry (ibid., p. 293, 
pI. 1, figs. 1-3), therefore, selected and figured a lecto
type for G lobotruncana clevata (Brotzen). 

The present authors disagree with Kuhry's (1970, p. 
299) inclusion of Globotrttncana .>tHarti/armis Dalbiez 
as a junior synonym of G, elevafa (see remarks under G, 
stu((rti/ormis herein). The lectotype of G. elevata selected 
by Kuhry has a T'X/TX value of about 7.00, and is typical 
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of Brotzen's description of this species. Kuhry's figured 
topotypes, however, are herein included in G. stuartifor
mis Dalbiez. One of the topotypes figured by Kuhry (1970, 
pl. 1, figs. 4-6) is clearly biconvex (T'X/TX = 0.917) 
and belongs to G. stuartiformis. The other figured topo
type (ibid., pI. 1, figs. 7-9) has a T'X/TX value of about 
1.22 and is included herein in G. stuartiformts, although 
the specimen is somewhat umbiliconvex and is becoming 
transitional toward G. elevata. 

Range.-G. fornicata-stuartiformis Assemblage Zone, G. 
elevata Subzone, lower part of P. elegans Zonule, to G. 
contusa-stuartiformis Assemblage Zone, upper part of A. 
mayaroellsis Subzone. 

Occurrellce.-The type locality of G. elevata is in an 
exposure of calcilutites (Santonian-Campanian) near Wadi 
Madi on the southeastern slope of Mount Carmel, Israel. 
It has since been recorded from the late Campanian and 
Maestrichtian of Europe, Asia, Russia, North Africa, 
Australia, northern South America, the East and West 
Indies, as well as throughout North America (see Pessagno, 
1967, pp. 337-338). This is a common species in the 
Corsicana Formation of Texas (see text figs. 4-8). 

Globotruncana gansseri Bolli 

Plate 20, figures 1-4, 5-8, 9-12 

1951. GlobotnJllcalla gallSseri BOLLI, pp. 196-197, pI. 35, 
figs. 1-3. 

J955. Globotrullcalla gansseri gallsseri Bolli. GANDOLFI, pp. 
69-70, pI. 6, figs. 5a-c, 6a-c, 8a-c. 

1955. Globotruncana gansseri subgansseri GANDOLFI, p. 70, 
pI. 6, figs. 7a-c. 

1955. Globolruncana rosetta pettersi GANDOLFI, p. 68, pI. 6, 
figs. 3a-c. 

1955. Globotruncana wiedenmaycri Illagdalenaensis GAN
DOLFI, p. 72, pI. 7, figs. 3a~. 

1955. Globotruncana wiedenmayeri wiedenmayeri GANDOLFI, 
p. 71, pI. 7, figs. 4a~. 

1956. RUl(otmncana l(allSseri (Bolli). BRONNIMANN and 
BROWN, pp. 549-550, pI. 13, figs. 7-9; text-fig. 23. 

1960. GlobolrunC{lna monmoUlhensis OLSSON, pp. 50-51, 
p!. 10, figs. 22-24. 

1960. Globotruncalla (Rugotruncuna) ganssPTi BOLLI. Pes
sagno, p. 102, pI. 4, fig. 11. 

1964. Globolruncana gansseri Bolli. OLSSON, pp. 165-166, 
pI. 3, figs. 2a-c, 3a-c, 4a-c, 5a-c, 

1964. Globotrul1cana gallsseri dicarinata Pessagno. OLSSON, 
p. 166, pi. 3, fjgs. la-c. 

1966. Globolruncana fundiconulosa Subbotina. EL-NAGGAR, 
pp. 110-111. 

J966. Globotrunculla youssefi EL-NAGGAR, pp. 144-145, pI. 6, 
figs. 4a-d. 

1967. 	 Globolruncalla gansseri Bolli. PESSAGNO, pp. 341-343, 
pI. 75, fig. I; pI. 92, figs. 13-15, 16-18; pI. 95, fjgs. 1, 
2, 3, 4. 

J971a. Globotruncalla gansseri Bolli. EL-NAGGAR, pI. 5, figs. 
d-f. 

1972. 	 Globotrullcana gansseri Bolli. BARR, p. 21, pI. 5, figs. 
3a~, 4a-c. 

Remarks.-The description given by Pessagno (1967, 
p. 341) is complete and will not be duplicated herein. 
Diagnostic characters of G. gallsseri are (1) the plano
convex, strongly umbilicoconvex test, (2) the four or five 
umbilical chambers which, in apertural and abapertural 
views, are strongly inflated, angular conical and hemi
spherical in shape, and (3) the curved, raised, and beaded 
spiral sutures and straight to slightly curved, depressed 
umbilical sutures. 

Globotruncana gansseri shows wide variation in the 
convexity of the umbilical side of the test, shape of spiral 
chambers, and nature of the keel. Rare individuals from 
the Corsicana Formation are entirely single-keeled (PI. 20, 
figs. although the majority show a narrow double 
keel which merges to form a single keel along the ultimate 
one or two chambers. Pessagno (1967, p. 341) noted that 
in thin-section the early globigeriniform stage of G. gans
seri possesses a weakly developed double keel. 

Pessagno has examined the specimen of Globotruncana 
fundiconulosa Subbotina (of El-Naggar, 1966, pp. 110
111), and the holotype and paratypes of G lobotruncana 
youssefi EI-Naggar (1966, pp. 144-145) deposited in 
the British Museum (Nat. History), and found them to 
be within the range of variation of G. gansseri. 

Globotnmcana arabica EI-Naggar (1966, pp. 81-83), 
although superficially resembling G. gansseri, is herein 
regarded as a separate and distinct species. Pessagno ex
amined the holotype and paratypes of G. arabica in the 
British Museum, and observed that it differed from G. 
gansseri in lacking the strongly beaded sutures spirally and 
in having a weakly developed single keel along the spiral 
margin of the test. An examination of the hypotypes of 
G. gansseri subgansseri Gandolfi (of EI-Naggar, 1966, 
pp. 119-120) and G. lugeolli Tilev (of EI-Naggar, 1966, 
pp. 122-123) in the British Museum indicate them to be 

PLATE 21 

1-3,4-5. Globolruncana conti/sa (Cushman) 
Page 

.......... 45 smooth and circular peripheral outline; 
Page 

and 
1-3, TX4AC-4C52, 70X; 4-5, TX2BA-OC49, spirally elongate, crescent-shaped, nonplicate 
105X. Note the strongly spiroconvex, umbilico
concave test; polygonal and distinctly undulating 9-11. 

chambers spirally; 95 X. 
G lobolruncww pillmmerae Gandolfi ......... 51 

peripheral outline; and strongly plicate chambers TX2AA-45. Note the biconvex test; four or five 

6-8. 
spirally. Narrow double keel poorly preserved. 
GlobalrUl/calla patelliformis Gandolfi ....... . 50 

chambers which increase rapidly in size as added; 
and the deep, usually non-beaded sutures both 

TX4AC-4BA 12. Note the spiroconvex test; spirally and umbilically; 140X. 
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variants of G. arabica El-Naggar. It seems worth noting 
that forms similar to G. arabica have not been observed 
during the course of this investigation. To the investiga
tors' knowledge, this species has not been recorded outside 
its type area in the Esna-Idfu Region, Egypt. 

A number of species described by Gandolfi (1955, see 
synonymy) are considered to be junior synonyms of G. 
gansseri Bolli. 

Range.-G. /omicata-stuarti/ormis Assemblage Zone, R. 
subcircumnodi/er Subzone, upper part of R. subpennyi 
Zonule, to G. contusa-stuarti/ormis Assemblage Zone, low
ermost part of A. mayaroensis Subzone. 

Occllrrence.-The type locality of Globotruncana gans
seri is in the Maestrichtian Guayaguayare Formation 
(Lantern Marl). exposed in the Brighton area near Pitch 
Lake, southwestern Trinidad. It has since been recorded 
from the Maestrichtian Esna Shale of Egypt (Said and 
Sabry, 1964, p. 387; El-Naggar, 1966, see remarks herein); 
Maestrichtian of the Krappfeld Region, Austria (van 
Hinte, 1963, p. 72); middle and upper Maestrichtian of 
Libya (Barr, 1972, p. 21); Maestrichtian from Galicia 
Bank, west of Spain (Funnell, et aI., 1969, pp. 31-32); 
from mixed Upper Cretaceous to Recent faunas of mid
Pacific flat-topped seamounts (Hamilton, 1953, p. 232); 
Colon Shale of Colombia (Gandolfi, 1955, see synonymy); 
middle Maestrichtian portions of the Parguera Limestone 
and Rio Yauco Mudstone of southwestern Puerto Rico 
(Pessagno, 1960, p. 102); Maestrichtian Via Blanca For
mation of Cuba (Bronnimann and Rigassi, 1963, pp. 261, 
280); Maestrichtian Mt. Laurel, Navesink, and Redbank 
Formations of New Jersey (Olsson, 1960, pp. 50-51; 
1964, pp. 165-166); middle Maestrichtian Corsicana and 
Kemp Formations of Texas, and Prairie Bluff Chalk of 
Alabama (Bronnimann and Brown, 1956, pp. 549-550). 
Pessagno (1967, p. 342) noted G. gansseri from the upper 
part of the Mendez Shale (lower part of A. mayaroensis 
Subzone) of Mexico; Corsicana and Kemp Formations 
of Texas; and in the Arkadelphia Marl of southwestern 

Arkansas. The occurrence of this species in the Corsicana 
Formation is shown in text figs. 4-8. 

Globotruncana navarroensis Smith 
and Pessagno, n. sp. 

Plate 22, figures 1-3, 4-5, 6-8, 9-10 

1971a. Gioboll'lmCLlna sp. EL-NAGGAR, pI. 6, figs. i, j, k-1. 

Description.-Test trochospiral, strongly spiroconvex 
(mean T'X/TX value 0.079 for 13 measured specimens), 
umbilical side flattened, often somewhat concave; initial 
whorls of spiral portion of test characteristically offset to
ward the peripheral margin due to the extremely rapid 
increase in size of the last three chambers; periphery sub
circular to elongate ellipsoidal, slightly lobate, initial por
tion truncated by umbilical1y reflected, beaded double 
keel which merges rapidly into a single keel in the early 
portion of the final whorl; chambers on spiral side initially 
small, globular, increasing gradually in size as added; final 
whorl consisting of four or five large, crescentic, slightly 
inflated chambers increasing rapidly in size as added; the 
ultimate chamber occasionally having a medial and radi
ally orientated shallow depression; chambers umbilically 
subrectangular to trapezoidal, flattened to weakly inflated, 
increasing gradually in size as added; spiral sutures strongly 
curved, broadly depressed; umbilical sutures straight, 
radial, sharply and deeply depressed; spiral surface smooth 
or occasionally possessing irregularly placed coarse papil
lae, usually more abundant on the early chambers spirally; 
chambers umbilically smooth to finely papillate; wall finely 
perforate; umbilicus subrectangular, variable in width but 
usually rather narrow, deep; primary aperture interiomar
ginal, umbilical; tegilla with intralaminal and infralaminal 
accessory apertures poorly preserved in material examined. 

Remarks.-Globo/runcana navarroensis exhibits variation 
in shape of the periphery, convexity of the spiral surface 
as observed in axial view, surface ornamentation, and width 

PLATE 22 

1-3. GiobotrunCQlla 
n. sp. ...... 

Page 
nal'arroensis Smith and Pessagno, 

. . .. .. . . .... .. .. .. .. .. .. ..... 49 

Page 
the asymmetric initial spire; 170X. 5, Apertural 
view of individual shown in Figure 4; 120X. 

TX2AA-OC45. Holotype (USNM 170540). Note 6-8. Globofruncana Ilavarroensis Smith and Pessagno, 
the spiroconvex test; somewhat inflated and vaulted n. sp...... ,................................ 49 
chambers spirally and umbilically; rapid increase in 
size of the ultimate three chambers; and narrow 

TX2AA-OC47. Paratype (USNM 170541) showing 
the rapid increase in size of the ultimate three cham

4--5. 

double keel restricted to the initial chamber of the 
final whorl; 85 X. 
Globoll'Ullcana nal'arroensis Smith and Pessagno, 
n. sp. ...................................... 49 

bers resulting in the initial spire being offset toward 
the periphery. Note the curved, depressed sutures 
spirally, and radial, straight, depressed sutures um
bilically, and single keel throughout; 85X. 

TX2AA-OE6. 4, 
(USNM 170542). 

Vertical section of paratype 
Note the strongly spiroconvex 

9-10. Globotruncana 
n. sp. ... 

lIavarroellsis Smith and Pessagno, 
.. . . .. .. .. . . .... . . .... . . . . ..... 49 

test; globigeriniform initial chambers; large terminal 
chambers with vertical axes almost perpendicular to 
a horizontal plane passing through the test; and ra
dial hyaline, imperforate narrow double keel. Note 

TX2AA-OE5. 9, Vertical section of paratype (USNM 
170543) showing the steeply angled periphery of the 
test near the offset initial spire. Note the umbili
cally reflected narrow double keel; 170 X. 10, Aper
tural view of individual shown in Figure 9; 140X. 
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of the umbilicus. Diagnostic characters of this species are 
(1) the strongly spiroconvex test, (2) the three ultimate 
chambers which increase rapidly in width, resulting in the 
initial spire being asymmetric and offset toward the periph
eral margin, and (3) the strongly curved, depressed spiral 
sutures and radial, depressed umbilical sutures. 

Globotruncana navarroensis was derived from G. pillm
merae Gandolfi through an increase in convexity spirally 
and the restriction of the double keel to the initial portion 
of the final whorl. It differs from G. plWllInerae (l) by 
being strongly spiroconvex rather than biconvex, (2) in 
the asymmetric initial spire offset toward the peripheral 
margin, and (3) by the possession of a double keel (when 
present) restricted to the initial portion of the final whorl. 

Globotnmcana navarroensis differs from G. patelli/or
mis Gandolfi (I) by generally having a more lobate equa
torial periphery, (2) by having an asymmetrically placed 
initial spire, and (3) by having chambers in the final whorl 
which spirally are crescentic to somewhat petaloid and 
wide, rather than crescentic and narrow. 

Globotruncana navarroensis, n. sp., is named after Nav
arro County, Texas. 

Dhnel1sions.-Holotype measures 664ft in length, 624ft 
in width, and 4081-1 in maximum thickness. Topotypes 
vary from 4121-1 to 6721-1 in length; 3851-1 to 4961-1 in width; 
and 3051-1 to 4081-1 in maximum thickness. 

Type locaUty.-Alternate type locality of Corsicana For
mation, exposed in southern clay pit of the Corsicana Brick 
Company, two miles south of the courthouse and east of 
the Southern Pacific Railway and Farm Road 709 (15th. 
Street), in southern portion of Corsicana, Navarro County, 
Texas. Type sample TX2AA, from dark gray, conchoidal 
fracturing, calcareous mudstone taken from the base of 
quarry (as of May, 1970). University of Texas (Bureau 
of Economic Geology) locality 174-T-4. Pessagno samples 
TX 281-287 (Pessagno, 1967, pp. 379-380; 1969, pp. 
97-98) . 

Deposition 0/ types.-The holotype (USNM 170540) and 
figured paratypes (USNM 170541-170543) of G. navar
roensis n. sp., will be deposited in the collections of the U.S. 
National Museum, Washington, D.C. Unfigured Para
types (CS 7-9) will be deposited in the Pessagno Collec
tion, Geosciences Division, The University of Texas at 
Dallas. 

Range.-G. cOl1tusa-stuarti/ormis Assemblage Zone, G. 
gallsseri Subzone, G. aegyptiaca Zonule, to upper part of 
R. /ructicosa Zonule. 

Occurrel1ce.-Globotruncana navarroensis n. sp., has 
been observed only from the Corsicana Formation of 
Texas. The specimen figured by EI-Naggar (1971a, pI. 6, 
fig. i) as Globotruncana sp. from the Maestrichtian Men
dez Shale of Tampico, Mexico, is included herein, although 
no specimens of G. navarroensis, n. sp., were observed 
from the Mendez during the course of this investigation. 

Examination of both biostratigraphically older and 
younger stratigraphic units in the western Gulf Coastal 

Plain indicates that G. navarroellSIS IS restricted, insofar 
known, to the middle Maestrichtian (G. gallsseri Subzone). 

Globotruncana parclliformis Gandolfi 

Plate 21, figures 6-8 

1955. Globo/l'Ullc(///a COli/lisa (Cushman). TROELSEN, pp. SO
81, text-figs. 2: d-f, g; not text-figs. 2: a-c. 

1955. GloboIrIlIlC(///(l call/usa pa/elli/orll!is GANDOLH, pp. 
54-55, pl. 4, figs. 2a-e. 

[960. 	 Globo/rullcalla con/usa (Cushman). OLSSON, p. 50, 
pI. 10, figs. 25-26. 

1963. Globo/rul/cal/a call/usa (Cushman). BRONNIMANN 
and RIGASSI, pI. 16, figs. 2a-c (no pagination). 

1963. 	 G loboirullcalla (G lobo/rul/calla) plicata caliciformis 
Vogler. VAN HINTE, p. 64, pI. 3, figs. 2a-c. 

[964. 	 G lobo/rur/calla Call/usa (Cushman). OLSSON, pp. 163
164, pI. 2, figs. 5a-c; pI. 3, figs. 9a-c; not pI. 3, figs. 
6a-c. 

1966. Giobo/rullcal/a adalllsi EL-NAGGAR, pp. 75-76, pI. S, 
figs. 2a-d. 

1966. G lobol/'llllCalla COllllisa pa/elliforlllis Gandolfi. EL
NAGGAR, pp. 93-95, pI. 8, figs. la-c. 

1967. 	 G !obotrullcallo Call/usa (Cushman). Pl'SSAGNO, pp. 
330-333, pl. 75, figs. 1S-20; pI. 77, figs. 1-3; pI. 96, 
figs. 11, [3; not pI. 77, figs. 4-6, 7-9; not pI. 78, figs. 
6-8, 9-1 [; not pI. 92, figs. 10-12; not pI. 96, figs. 14, 
15, 16. 

1969. 	 G lobo/rullcw/a cOllllisa (Cushman). DUPEUtlLE, pp. 
154-155, pI. 1, figs. 2a-c. 

Remarks.-Troelsen (1955, p. 80) noted two forms of 
Globotrzmcalla colltusa from the Kjolby Gaard Marl (Mae
strichtian) of Denmark. Troelsen (ibid.) stated that one 
form differs from the typical G. contusa by showing no 
trace of spiral plications, but included it in G. contusa 
since it was observed to grade into the typical plicate form. 
Gandolfi (1955, pp. 54-55) noted similar variation in 
his investigation of the Colon Shale (Maestrichtian) of 
Colombia. Gandolfi (ibid.) named the smaller, generally 
higher spired, and non-plicate form G. contusa patelli
/ormis, retaining the name G. contusa contusa for the 
larger plicate form. 

Globotrul1cana patelli/onnis Gandolfi differs from G. 
contusa (Cushman) (1) by generally being somewhat 
smaller, (2) in having a more circular peripheral outline, 
rather than being polygonal and undulating, (3) by being 
less convex spirally, and (4) lacking pronounced plications 
spirally. 

Globotruncana patelli/ormis is closely related and gave 
rise to G. contusa in the late portion of the middle Mae
strichtian (G. gansseri Subzone, R. /ructicosa Zonule). 
Gandolfi (1955, p. 53) correctly noted that G. patelli
fonni.l· becomes less frequent, while G. con/usa becomes 
more abundant in the latest Maestrichtian (i.e., A. mayaro
el1sis Subzone). 

The holotype of G. adall1si EI-Naggar (1966, pp. 75
76) was examined at the British Museum (Nat. History), 
and found to belong to G. patelli/ormis Gandolfi. Of the 
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three unfigured paratypes (slide P. 455lO, B.M.N.H.), 
one belongs to G. jornicata Plummer, and the remaining 
two specimens appear to be transitional forms between 
G. jornicata and G. patellijorlllis Gandolfi. 

Rallgc.-G. contum-stuarti/ormis Assemblage Zone, G. 
gansseri Subzone, G. aegyptiaca Zonule, to upper part of 
A. lIlayaroCllsis Subzone insofar known. 

Occurrcllce.-The type locality of G lobotruncana pate/
lijorlilis is an exposure of the Colon Formation (Mae
strichtian) in the Rancheria Valley along the Fonseca-Rio 
Hacha road, about 400 kilometers north of Fonseca, north
eastern Colombia. It has since been reported from the 
middle and late Maestrichtian of the Esna-Idfu Region, 
Nile Valley, Egypt (EI-Naggar, 1966, pp. 76, 95); Mae
strichtian of Austria (van Binte, 1963, p. 64); late Mae
strichtian of France (Dupeuble, 1969, pp. 154-155); and 
the late Maestrichtian of northwestern Denmark (Troel
sen, 1955, pp. 80-81). Bronnimann and Rigassi (1963) 
figured G. patellijorll1is as G. cOlltusa from the Upper 
Maestrichtian Penalver Formation of Cuba. 

Pessagno (1967, pp. 332-333) referred this species to 
G. COlltllsa 5.1., and figured several specimens from the 
Corsicana Formation at its type locality in Navarro County, 
Texas. The individuals figured by Olsson (1960, pI. 10, 
figs. 25-26; 1964, pI. 2, figs. 5a-c) as G. conti/sa (Cush
man) from the Redbank and Navesink Formations (Mae
strichtian) of New Jersey belong to G. patellijorlllis Gan
dolfi. 

Globotruncana plummcrac Gandolfi 

Plate 21, figures 9-11 

1955. G/obolrullcliIw lomicala plulllmcrae GANDOLFI, p. 42, 
pI. 2. figs. 3a-c, 4a-c. 

1963. (ry) GlobolrllllCliI/lI lornica/a Plummer. BRO:-<;o.;lMANN 

und RIGASSl, pI. 17, figs. 3a-c (no pagination). 
1963. Giobo/nlllcall(l (Giobol/'llIlCalla) lorniellta plulIIl/lerae 

Gandolfi. VAN Hl!,;TE, p. 63, pI. 3. figs. la--c. 
1966. G/o/JoII"/IIlCall(J lomicala ces(IrellSis Gandolfi. EL-NAG

GAR. pp. 103-105. pI. 13. figs. (?) 3a-c. 4a-c; pI. 14. 
figs, 6a-c. 

1966. Gioboll'llllCalla IOrl/icala globu/uclll1letala EL-NAGGAR, 

pp. IOX-I09, pI. 14, figs. la-c, 2a--c; not pI. 13. figs. 
la-c. 

1967. G/obolr/weal/a pilllnmerae Gandolfi. PESSAG;o.;O, pp. 
351-352, pI. 66. figs. 3-4. 5. 6-8. 

Remarks.-The description given by Pessagno (1967, p. 
351) is followed herein. GlobotrUlIcana pillmmerae Gan
dolfi is distinguished by (1) its biconvex test, (2) its in
flated, spirally elongate, and crescentic-shaped spiral cham
bers, (3) the four or five chambers in the final whorl 
which increase very rapidly in size, and (4) by its strongly 
curved, depressed, and usually non-beaded sutures. Gan
dolfi (1955, p. 42) noted the close relation between G. 

pllllllillerae and G. jomicata Plummer, but differentiated 
the former by its inflated, non-crenulate spiral chambers. 

Pessagno has examined the types of G/obotruncana 
fornicata globu/oc(lmerata El-Naggar (1966, pp. 108-109) 
deposited in the British Museum (Nat. History). The 
holotype (El-Naggar, pI. 14, figs. 2a-c) properly belongs 
to G. plwilmerae Gandolfi; the figured paratype (ibid., 
pI. 13, figs. la-c) is a specimen transitional between G. 
jornicata Plummer and G. plwnmerac; and of the remain
ing two unfigured paratypes (slide P. 45533, B.M.N.H.), 
one is transitional between G. jornicata and G. 17111111
/IIerae, the taxonomic assignment of the second specimen 
remains questionable. 

Pessagno (1967, p. 351) suggested that C. phUlll1lerlie 
evolved from G. jornicata through the arching of the 
spiral chambers and by the development of depressed, 
generally non-beaded sutures. A possible phylogenetic 
link with G. hulloides Vogler was also suggested. 

Rallge.-G. jomicata-stllarti/orl1lis Assemblage Zone, G. 
elcvata Subzone, upper part of P. elegans Zonule, to G. 
cOlltllsa-stuartijonllis Assemblage Zone, G. gallsseri Sub
zone, upper part of R. jrl/cticosa Zonule. 

Occltrrence.-G lobotrUllcalla jornicata pllllllmerae was 
originally described from an exposure of the Colon For
mation (Maestrichtian) in the Rancheria Valley, along 
the Fonseca-Rio Hacha road, about 400 kilometers north 
of Fonseca, northeastern Colombia. 

Bronnimann and Rigassi (1963, pI. 17, figs. 3a-c) fig
ured an individual questionably assigned to this species 
from the Campanian of Cuba. EI-Naggar (1966, pp. 103
105) described G. pl1ll1l1l1crae as G. jornicata cesarellsi.I' 
Gandolfi (in part), giving its range (questionable, since 
two distinct forms were included) as early Maestrichtian, 
occurring only rarely in the basal portion of the overlying 
G. gallsseri Zone. In addition, van Hinte (1963, p. 63; 
1965, p. 23) recorded it from the Campanian and Mae
strichtian of Austria as well as the type Campanian of 
France. 

Pessagno (1967, p. 352) noted Globotruncana plul/l
IIIcrae in the late Campanian and early Maestrichtian por
tions of the Mendez and Papaga\los Shales of Mexico; 
the upper part of the Wolfe City Sand, Pecan Gap Chalk, 
"Upper Taylor Marl", and Neylandville Marl of Texas; 
and in the Annona Chalk, Marlbrook Mark, and Saratoga 
Chalk of Arkansas. 

To the authors' knowledge, the present report repre
sents its first noted occurrence in the Corsicana Formation 
of Texas, as well as its youngest occurrence stratigraphically 
in the western Gulf Coastal Plain. 

Globotrum:ana stcphcnsoni Pessagno 

Plate IS, figures 7-10 

1931. Globotrlmcall{/ arca (Cushman). PLl!M::-.1ER. pp. J95
198, pl. 13, figs. 7a-c: not pI. 13. figs. lSa-c. 9a-c. I la-c. 

1962. Globolrllilcanll couica White. PESSAGNO, p. 362, pI. 
4, figs. 13-14; text-fig. 4. 
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1963. 	 Globotruncalla (Globotrullcalla) rosetta rosetta (Car
sey). VAK HINTE, pp. 89-91. pI. 9, figs. la-c, 2a-c; pI. 
10, figs. la-c; not pI. 9, figs. 3a-c. 

1966. (?)Globotrullcalla e.llleliellsis Nakkady. EL-NAGGAR, pp. 
98-100, pI. 12, figs. la-d. 

1967. Globotruncal1(1 stephellsoni PESSAGNO, pp. 354-356, pI. 
69, figs. 1-3, 4-6, 7-9; pI. 96, figs. 5, 6. 

1972. Giobotrullcal/a stepllellsolli Pessagno. BARR, p. 24, p. 
6, figs. 6a-c. 

Remarks.-The description of G lobotruneana stephensoni 
given by Pessagno (1967, p. 354) is followed herein. Pes
sagno (ibid.) noted the near homeomorphism of G. stephen
son; for both G. slilart; (de Lapparent) and G. conica 
White. Data presented by Pessagno (1967) shows there is 
overlap in TX/TX values for the three species; thus, this 
criterion can not be applied with certainty in differenti
ating these species. Globotruneana stephensoni may be 
distinguished, however, by possessing a narrow double 
keel which merges into a single keel along the final few 
chambers of the ultimate whorl. Individuals of G. steph
enson; which are single keeled throughout, although rare 
in occurrence, can only be separated from G. stuarti and 
G. cOl/ica in thin section. 

Van Hinte (1963, pp. 89-91) described and figured 
(in part) this species as G. rosetta (Carsey). Although 
G. rosetta is truncated by a narrow double keel which often 
merges into a single keel, it differs from G. stephensoni 
(1) by being planoconvex (umbilicoconvex rather than 
spiroconvex), (2) in having fewer chambers in the final 
whorl which increase more rapidly in size as added, and 
(3) in having chambers spirally which are crescent shaped 
rather than trapezoidal to subtrapezoidal. 

Range.-G. jornicata-stlutrtijormis Assemblage Zone, A. 
blowi Subzone, lower part of D. multicostata Zonule, to 
G. eOlltllsa-stuartijormi.l' Assemblage Zone, G. gallsseri 
Subzone, upper part of R. jructicosa Zonule. 

Occllrrence.-The type locality of G. stephensoni is from 
the "Upper Taylor Marl" (late Campanian) exposed in a 
ditch along Texas Highway 73, about 2.4 miles east of the 
intersection of Texas Highway 73 with Farm Road 737 in 
the town of Prairie Hill, Limestone County, Texas. 

Plummer (1931, pI. 13, figs. 7a-c) figured this species 
as G. area (Cushman) from the "Upper Taylor Marl" 
along Onion Creek, Travis County, Texas. Globotruncana 

stephenson; was figured (in part) as G. rosetta by van 
Hinte (1963, see synonymy) from the Mannsberg and 
Pemberger Folges (Campanian and Maestrichtian) of the 
Krappfeld Region, Austria. Barr (1972, p. 24) recorded 
G. stephensoni from the Campanian of Northern and 
Northeastern Libya, while Pessagno (1962, pI. 4, figs. 13
14) figured it as G. conica White from the Campanian 
of Puerto Rico. Pessagno (1967, pp. 355-356 recorded 
G. stephensoni from the early Campanian portion of the 
San Felipe For:mation, and early Campanian to early Mae
strichtian portion of the Mendez Shale of Mexico; late 

Campanian Pecan Gap Chalk and "Upper Taylor Marl", 
and early Maestrichtian Upson Clay of Texas; and the 
late Campanian Ozan Formation and Annona Chalk, and 
the early Maestrichtian Saratoga Chalk of Arkansas. 

The presence of Globotmncana stephenson; in the Men
dez Shale about 15 kilometers southwest of Aldama, Mex
ico (lower part of A. mayaroensis Subzone) extends its 
range at least into the early portion of the late Maestrich
tian. 

Globotruncana stuartiformis Dalbiez 

Plate 19, figures 10-12 

1955. G lobolrullClilla (G lobolmncana) eln'ala sflIartiforlllis 
DALBIEZ, p. 169, text-figs. lOa-c. 

1955. G lobolrullcana stuarti stuarti (de Lapparent). GAN
DOLFI, pp. 64-65, pI. 5, figs. 6a-c. 

1955. Globotrullcana .I'Warti pa/'J'a GAKDOLFI, p. 65, pI. 5, 
figs. 7a-c. 

1962. G lobotfllllcGlIa (G lobotrullcalltl) stuarti stuartiforlllis 
Dalbiez. PI'SSAGNO, p. 362, pI. 2, figs. 4-6. 

1962. G lobotrllllcana (G lobotruncalltl) stuart; subspillosa Pes
sagno. PESSAGNO, p. 362, pI. 2, figs. 7-9. 

1963. 	 G lobotrullcm!Q (G lobotrullcall(l) elevata subspillosa Pes
sagno. VAN HINTE, p. 71, pI. 3, figs. 3a-c; not pI. 4, 
figs. la-c. 

1963. Not G lo/JotrUllcalla (G lobotruIICall(l) elcl'ata stuarti
forlllis Dalbiez. VAN HINTE, p. 68, pI. 1, figs. 3a-c. 

1964. G lobotl'llllcw/a stuarti stllarti (de Lapparent). OLSSON, 
pp. 169-170, pI. 5, figs. 9a-c. 

1964. Not Globotruncalla swarti stuartifol'lIIis Dalbiez. OLS
SON, p. 170. pI. 5, figs. 6a-c, 8a-c. 

1966. G lobotrullcalla stuarti stllarliformis Dalbiez. EL-NAG
GAR, pp. 136-139, pI. 9, figs. 3a-d. 

1966. Globotl'll/lcalla stuarti parn/ Gandolfi. EL-NAGGAR, 
pp. 131-133, pI. 9, figs. 2a-<1. 

1966. Globotrullcana stuarti subspinosa Pessagno. EL-NAGGAR, 
pp. 139-140, pI. 10, figs. 2a-c, 3a-c. 

1967. Glo/Jotrul/cana stuartifonnis Dalbiez. PESSAGNO, pp. 
357-359, pI. 80, figs. 3-6 (G. smartiformis trans. to 
G. elevato); pI. 92, figs. 1-3; pI. 93, figs. 6, 7; text-figs. 
43, 44: 17. 

1969. Glo/Jotrlmcana stuarti stuart/form/s Dalbiez. FUNNELL, 
et aI., pp. 34-35, pI. 4, figs. 10-12; text-figs. 18a-c. 

1969. Giobotrullcana s/uarti (de Lapparent). FUNNELL et 
a!., pp. 33-34, pI. 4, figs. 7-9; text-figs. 17a·c. 

1970. 	 G lobotrtlllCalla elel'a/a (Brotzen). KUHRI, pp. 293-294, 
pI. 1, figs. 4-6, 7-9; text-figs. 4c-d (=G. stttartiformis 
Dalbiez). 

1972. 	 Globotruncal!a stuart/form is Dalbiez, BARR, p. 25, pI. 
6, figs. 4a-c. 

Remarks.-The description given by Pessagno (1967, 
pp. 357-358) is followed herein. 

The illustration of the holotype of Globotruneana stuar
tijormis (Dalbiez, 1955, text-figs. lOa-c) has a TX/TX 
value of about 1 14. The TX/TX value of the holotype, as 
incorporated in the limits set by Pessagno (1967, p. 358; 
text-fig. 43), falls within the transitional G. stuartijormis

G. elevata range, If TX/TX values are to be used as a 
useful aid in distinguishing between the two species, as 
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proposed by Pessagno and applied herein, the upper limit 
for G. stHarti/ormis must be raised from the present value 
of 1.07. Until further measurements can be made and 
significant statistical limits placed on the variability of 
this species, an upper limit (T'X/TX value of G. stuarti
form is ) of 1.25 is arbitrarily used herein. Specimens with 
T'X/TX between 1.25 and 1.40 are herein termed transi
tional, and those with values greater than 1.40 are referred 
to G. elevata (Brotzen). 

Pessagno (1967, p. 358) notes that Globotnmcana stuar
Ii/ormis is the basic species which gave rise to both G. 
elevata (Brotzen) and G. slllarti (de Lapparent). Globo
trullcana stllartiforlnis is distinguished from G. elevata by 
(1) being more nearly biconvex (T'X/TX values less than 
1.25) rather than umbilicoconvex (T'X/TX values greater 
than 1.40), and (2) by having subtriangular (rarely cres
cent shaped) rather than petaloid to crescent shaped cham
bers spirally. 

Pessagno (ibid., p. 337, text-fig. 44) noted the great 
amount of variation in chamber shape of G. elevata, illus
trating forms with petaloid, subrectangular to trapezoidal, 
crescentic, and several individuals with a variable number 
of triangularly shaped spiral chambers. Having examined 
numerous specimens of G. elevata, Pessagno concluded 
that the shape of the spiral chambers alone was not a good 
criterion for disti nguishing G. stuarti/orillis and G. elevata. 
Observations during the present investigation eon firm Pes
sagno's conclusion, and herein, the T'X/TX values are 
used as the most important criterion in distinguishing these 
two species. 

Although G. stllarti (de Lapparent) is also closely related 
to G. stuarti/orll1is, G. stuarti is characterized externally by 
possessing trapezoidaUy shaped spiral chambers. Pessagno 
(1967, p. 356) noted that in thin-section, G. stl/ll/·tj differs 
from G. stuartijorillis (1) by possessing wide, radial hya
line imperforate peripheral bands in early whorls beneath 
the keel umbilically, and (2) by possessing a smaller um
bilical diameter relative to its test diameter. rX/TX values 
of both species are similar and thus cannot be used as a 
reliable criterion in distinguishing between these two spe
cies. 

The specimen figured as Globotruncana elevata stuarti/or
mis (van Hinte, 1955, pI. 1, figs. 3a-c), although showing 
crescentic to triangularly shaped spiral chambers, is very 
strongly umbilicoconvex (T'X/TX value about 1.62) and 
is included herein in G. elevata (Brotzen). The specimens 
figured by Olsson (1964, pI. 5, figs. as G. 
stllarti stuarti/ormis are strongly umbilicoconvex, have 
high T'X/TX values (1.60 and 1.50 respectively), and 
thus are included herein in G. elevata. The individual fig
ured by Funnell, et al. (1969, p. 33, pI. 4, 7-9; text
figs. 17a-c) as G. stuarti (de Lapparent) has subtriangu
larly shaped spiral chambers and properly belongs to G. 
stuarti/orlrlis. 

Kuhri (1970, pp. 296--299) presents a discussion of 
G. elevata and G. sllIarti/ormis, concluding that G. stuarti

fOrlnis should be considered a junior synonym of G. elevala 
(Brotzen). Kuhri (ibid., p. 299) states ..."It is clear that 
the taxon G. sllIarti/ormis has caused considerable confu
sion, and furthermore has no stratigraphic value in world
wide correlation." That confusion exists regarding the 
phylogenetically related single-keeled G. sluarti lineage 
group is unquestioned. The present authors, however, 
regard G. stuarti/ormis as a valid, morphologically distinct, 
and stratigraphically important taxon. 

The problems in correlation of the Gulf Coast section 
with the standard type European Campanian Stage have 
been presented by Pessagno (1969, pp. 25-26). Although 
G . .l'tuartiformis has not been reported from the type Cam
panian section of France, van Hinte (1965, pp. 20-24) 
has reported the presence of G. arca (Cushman), G. lin
neiana (d'Orbigny), and P. elegalls (Rzehak). As noted 
by Pessagno (ibid" p. 26), van Hinte's findings indicate 
that the type Campanian can be no older than the G. /or
nicata-stuartiformis Assemblage Zone, A. blowi Subzone. 

In the discussion of the range of G. stuarti/onnis, Pes
sagno (1967, p. 359) states . . . "This is one of the most 
important zone fossils in the Upper Cretaceous." Repeated 
occurrences of this taxon in the earliest Campanian of the 
western Gulf Coast and Caribbean (e.g., Puerto Rico) 
has proven it to be an important guide in distinguishing 
late Santonian from early Campanian strata. In addition, 
the initial appearance of G. elevata in the early portion of 
the late Campanian provides an important datum in sep
arating early and late Campanian strata in the western 
Gulf Coastal Plain and Caribbean regions. 

The initial appearance of G. stuarti/ormis in the Gulf 
Coast and its association with other species whose initial 
appearances are diagnostic of the early Campanian fauna 
is sufficient to establish the value of G. stllarti/ormis for 
local and worldwide correlation. 

Range.-G. /omicata-stllarti/ormis Assemblage Zone, 
basal part of A. blowi Subzone, to G. contusa-stuarti/ormis 
Assemblage Zone, upper part of A. mayaroensis Subzone. 

Occurrence.-The type locality of G/obotruncana stllar
ti/ormis is in an exposure of the Aleg (?) Formation (Cam
panian) from Le Kef-Mellegue, northwestern Tunisia. 
This species has since been recorded under a variety of 
names (see synonymy) from the Esna-Idfu Region (Mae
strichtian) of Egypt (El-Naggar, 1966, pp. 131-133, 136
139); Campanian and Maestrichtian of Libya (Barr, 1972, 
p. 25); early Campanian of Wadi Madi, Israel (Kuhri, 
1970, pI. 1, figs. 4-6, 7-9); Pemberger Folge (late Cam
panian to middle Maestrichtian) of Austria (van Hinte, 
1963, p. 71); Galicia Bank (late Maestrichtian), west of 
Spain (Funnell, et aI., 1969, pp. 33-35); late Campanian 
and early Maestrichtian of Panama (Pessagno, 1967, p. 
359); Colon Shale (Maestrichtian) of Colombia (Gan
dolfi, 1955, pp. 64-65); Naparima Hill and Guayaguayare 
Formations (Campanian and Maestrichtian) of Trinidad 
(Pessagno, 1967, p. 359); Campanian and early Maestrich
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tian of Puerto Rico (Pessagno, 1960, p. J 01; 1962, p. 362); 
and the Shrewsbury Member, Redbank Formation (middle 
Maestrichtian) of New Jersey (Olsson, J 964, p. J70). 

Pessagno (1967, p. 359) recorded G. stuarti/onni.\· from 
the early Campanian portion of the San Felipe Formation 
of Mexico; early Campanian to late Maestrichtian portion 
of the Mendez Shale of Mexico; and throughout the early 
Campanian to late Maestrichtian of Texas and Arkansas. 

Globotruncana trinidadensis Gandolfi 

Plate J8, figures 11-13 

1918. 	 Not Ro,miilla lillllei d'Orbigny "mutation caliciforme" 
Dl LAPPARIN1, p. 8, tf. 2, fig. j: pI. I. fig. 2 tnomen 
nudum). 

1951. Giuholl'llll(,({l1(/ ca/ieifarmis (de Lapparent). BOLLI, 
pp. 194. 196. pI. 34, figs. 4-6. 

1953. G/ohOIl'llllcwu/ clliiciformis (de Lapparent). HAMILTON, 
p. 232, pI. 29. figs. 6-8. 

1955. Giobo/rtlll('(J//(/ miid/onllis /rilliillldl'llsi.I' GANDOLFI. p. 
47, pI. 3, figs. 2a-c. 

1955. G loho/rullmllo m/id!!lrlllis caliei!ormis (de Lapparent). 
G\NDOLFI, pp. 46-47. pI. 3. figs. la-c. 

1955. G /0 iJO/1'U1lCU/Ill coiiei/O/'lIlis sarmiell/o; GANDOLFI, pp. 
47-48. pI. 3, figs. 3a-c. 

1966. Glolw/mllc(///(/ /eupoldi Bolli. EL-NAGGAR, pp. 121-·122, 
pI. 1. figs. 4a-c. 

1967. 	 Gloho/rJlII('wlI/ /rill;iladel1sis Gandolfi. PESSAGNO. pp. 
359-362, pI. 84. figs. 4-6, 7-9, 1~·12; pI. 90, figs. 9-10, 
11-13; pI. 96. figs. 1,2: text-fig. 57: a-c. 

Remark.l'.-The description given by Gandolfi (J955, p. 
47) and emendation by Pessagno (1967, p. 360) is fol
lowed herein. GlohotrllIlC(l//(/ trinidadensis is distinguished 
by having four or five crescent to petaloid shaped chambers 
in the final whorl; straight, radial and slightly depressed 
umbilical sutllres; and an lImbilically reflected rather wide 
double keel which often merges to form a single keel along 
the final few chambers. 

Pessagno (1967, p. 360) noted that Globotruncana 
!i1l1lei calicijol'lllis Vogler (1941, p. 228) is a junior syno
nym of G. contusa (Cushman). Pessagno (ibid.) exam
ined the holotypes of both G. calicijormis (rll/iciadensi.\' 
Gandolfi and G. calicijonuis sarmientoi Gandolfi and con
cluded the two represented slightly different variants of 
the same taxonomic unit. Pessagno (ibid,) used the name 

G. triniciadcflsis, "As the holotype of G. trinidadellsis is 
more typical of this taxonomic unit. . ,". 

Globotruneana trinidadensis is similar to G. area (Cush
man), but differs from the latter species by (1) having 
fewer chambers in the final whorl, (2) usually crescent 
shaped rather than petaloid shaped spiral chambers, and 
(3) depressed rather than raised and beaded umbilical 
sutures. Both species are closely related and numerous 
intermediate forms have been observed during the course 
of this investigation. It is probable that G. area gave rise 
to G. trillidadensis during middle Maestrichtian time. 

Range.-G. contusa-stuarti/ormis Assemblage Zone, G. 
gansseri Subzone, lower part of G. aegyptiaea Zonule, to 
upper part of A. lI1ayaroellsis Subzone. 

Oceurrence.-The type locality of G. trillidadellsis is 
in an exposure of the Colon Formation (Maestrichtian) 
in the Rancheria Valley, along the Fonseca-Rio Hacha 
Road, about 400 kilometers north of Fonseca, northeastern 
Colombia. This species was figured as G. ealei/ormis by 
Bolli (1951, p. 196) from the Maestrichtian Guayaguayare 
Formation (Lantern Marl) of Trinidad, and by Hamilton 
(1953, p. 232) from mixed Upper Cretaceous to Recent 
faunas from mid-Pacific guyots. EI-Naggar (1966, pp. 
12 J-122) noted this species as G. leupoldi Bolli from the 
Maestrichtian Sharawna Shale of the Esna-Idfu Region, 
Nile Valley, Egypt. Pessagno (1967, p. 362) recorded it 
from the middle and late Maestrichtian portions of the 
Mendez Shale of Mexico; middle Maestrichtian Corsicana 
and Kemp Formations of Texas; and the middle Mae
strichtian Arkadelphia Marl of Arkansas. During this 
investigation, G. trinidadensis has been recorded in numer
ous samples from the Corsicana Formation of Texas (see 
text figs, 4-8). 

Genus Rugoglobigcrina Bronnimann, 1952 

Type spccics.-Globigerilla rlIgosa Plummer, 1926. 
RCll1ark.I.-The emended definition of Pessagno (1967, 

p. 364) is followed herein. 

Rugoglobigcrina hexacamcl'ata Bronnimann 

Plate 23, figures 4-6 

1952. 	 Rugllglobigerill(l rcicheli heX(/Calllerata BRONNIMANN, 
pp. 23-25, pI. 2, figs. 10-12; text-figs. 8a-c, d-f, g-i, 
k-m. 

1-3. 	 Rllgo'-!It,higcrillll IlI<1Crt)cl'I'I/(/la Bronnimann 
TX20XA-OE3IL Note the low, trochospiral test: 
rapid increase in chamber size, the ultimate two 
chambers comprising three-fourth, the test; and 
axially elongate ultimate chamber as seen in aper
tural view; 140X. 

4-6. 	 R IIgoglon;gl'ril1(1 ill'x{fc(//IIera/a Bronnimann .. ,." 
TX4AC-40B27, Note the compressed test as ob
served in apertural view: six chambers in the final 

PLATE 23 

Page 
55 

7-10. 

54 

Page 
whorl increasing slowly in size; and the broad um
bilicus; 165 X. 
Rugo,!!lobigcrilla lIl{/crucepl/(/la Bronnimann ..... . 55 
TX20XA-41B40. 7-9, 165X. 10, Enlargement of a 
portion of the ultimate chamber showing the massive 
and discontinuous, meridionally arranged costae or 
rugosities. Note the irregularly placed pores in inter
costal areas; 690X. 
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1955. 	 Globo/rIlncalla (Rugoglobigeril1a) llexacamerata hexa
camerata (Bronnimann). GANDOLFI, pp. 33-34, pI. 1, 
figs. 12a-c. 

1955. Globolrllncul1a (Rligoglobigeril1a) hexacamerata sub
Ilexacamerata GANDOLFI, p. 34, pI. I, figs. 11 a-c. 

1967. Rugoglobigerina Ilexacllmerala Bronnimann. PESSAGNO, 
pp. 364-365, pI. 74, (?) fig. 4; pI. 91, figs. 5-7. 

1971 b. Rugog/obigerillll (Rugoglohigerina) Ilexacamerata Bron
nimann. EL-NAGGAR, pp. 485--486, pI. 9, figs. 1, 2(?), 
3, 6('!), 7, 8('!), 9. 10, II, 12('1); not fig. 5; pI. 10, figs. 
la-d, 2a-d(?). 

1971b. Rugog/obigerina (Rugog/obigerilla) penllyi Bronnimann. 
EL-NAGGAR, pp. 488-489, pI. II, figs. 1(?), 3(1). 

1972. Rugog/obigerina Iwxllcamerata Bronnimann. BARR, p. 
28-30, pI. 9, figs. 6a-c. 

Remarks.-Rugoglobigerina hexacamerata Bronnimann 
is characterized by ( I) having a very low trochospiraI test, 
(2) having six (rarely seven) globular to rounded cham
bers in the final whorl which increase slowly in size as 
added, (3) possessing meridionally arranged rugosities, 
and (4) having a broad, deep umbilicus. 

Rugogiobigerina hexacamerata differs from R. pennyi 
Bronnimann in being less trochospiraI and spiroconvex 
(a somewhat flattened and planar spiral side is typical of 
R. hexacamerata), and in being much thinner as observed 
in apertural view (PI. fig. 5). 

Pessagno (1967, p. 365) examined the holotype of Glo
botruncana subhexacamerata Gandolfi, and noted it dif
fered from R. hexacamerata Bronnimann by possessing a 
weakly developed double keel along the early few chambers 
of the final whorl. He (ibid., p. 364) further noted that 
many species included in Rugog/obigerina possess imper
forate peripheral bands, or weakly developed double keels, 
which do not truncate the peripheral margin of the test. 
Thus, G. subhexacamerata is included herein in R. hexa
camerata Bronnimann. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone, G. aegyptiaca Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-The type locality of R. hexacamerata Bron
nimann is from the upper part of the Guayaguayare Beds 
(late Maestrichtian, A. mayaroensis Subzone) from the 
subsurface of southeastern Trinidad. Gandolfi (1955, 
pp. 33-34) noted it in the Colon Shale (Maestrichtian) of 
northeastern Colombia. It has also been described and 
figured from the late Maestrichtian of Libya (Barr, 1972, 

pp. 28-30). El-Naggar (1971 b) recorded this species as 
both R. (R.) hexacamerata (in part) and R. (R.) pennyi 
Bronnimann (in part) from middle and late Maestrichtian 
strata in the Nile Valley, Egypt. 

Pessagno (1967, p. 365) recorded this species from the 
latc Maestrichtian (A. mayaroensis Subzone) portion of 
the Mendez Shale, and the middle Maestrichtian (G. gans
seri Subzone) portion of the Papagallos Shale of Mexico; 
the Corsicana Marl and Kemp Clay (middle Maestrichtian) 
of Texas; and the Arkadelphia Marl (middle Maestrichtian) 
of Arkansas. Its occurrence in the Corsicana Formation 
of Tcxas is shown in text figs. 4-8. 

Rugoglobigerina macrocephala Bronnimann 

Plate 23, figures 1-3, 7-10 

1952. Rugog/obigerina macrocephala macrocephala BRONKl
MANN, pp. 25-27, pI. 2, figs. 1-3; text-figs. 9a-s. 

1952. Rugog/obigeril/a macrocep/w/ll ornata BROKNIMANN, 
pp. 27-28, pI. 2, figs. 4-6; text·figs. lOa-i. 

1955. 	 Globoll'UllCalla (Rugoglobigerilla) macrocephala macro
ceplw/a (Bronnimann). GANDOLFI, pp. 45--46, pI. 2, 
figs. 12a-c. 

1955. 	 G/obotrullcana (Rugog/obigerina) macrocepha/a sul,
mac/'ocephala GANDOLFI, p. 46, pI. 2, figs. 1 la-c. 

1962. 	 Not Rugog/obigeriua macrocep/wla Bronnimann. BERG
GREN, pp. 76-78, pI. 12, figs. 4a-c, Sa-c, 6a-c; text
fig. 9: la-c, 2a-c, 3a-c, 4a-b, 5; text-fig. 10: 1, 2, 
3,4, 5. 

]963. 	 ('1) Rugogiobigerillll macroceplw/a macrocepha/a Bron
nimann. BRONNlMANN and RIGASSI, pI. 18, figs. 2a-c 
(no pagination). 

1964. 	 Not Rugog/ohigerina macroceplzala Bronnimann. OLS

SON, p. 172, pI. 6, figs. 9a-c. 
1971 b. Rugog/obigerina (Rugogiobigerillll) macrocephalll Bron

nimann. EL-NAGGAR, pp. 486-487, pI. 6, figs. 1(?), 
3, 5(1), 7(?), 9(?), 11, 16; not figs. 2, 4, 6, 8, 10, 
12, 13, 14, 15; pI. 14, fig. 4. 

Remarks.-Rugoglobigerina macrocephala is character
ized by (1) having a low trochospiral tcst, (2) four (rarely 
five) chambers in the final whorl which increase rapidly in 
size, (3) having a large final chamber usually comprising 
about one-half the total size of the test; and (4) possessing 
a narrow, deep umbilicus. 

The specimens figured by Berggren (1962, see synon
ymy) as R. macrocephala differ by being more trocho

1-3. 	 Rugoglobigerilla pellllyi Bronnimann ............ 
TX20XA-44BB42. Note the low trochospiral, spiro
convex test; the large diameter of the penultimate 
whorl as compared to the test diameter; and the six 
to seven, sman globular chambers in the final whorl 
which increase slowly in size; 145X. 

4-7. 	 Rugoglobigerilla milamensis Smith and Pessagno, 
n. sp............................... . 
TX9AD-OE35. Holotype (USNM 170544) showing 
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the strongly spiroconvex test; initial whorls which 
are offset in a plane higher than that of the ultimate 
whorl; and somewhat axially elongate and inturned 
chambers umbilically; 140X. 
Rligogiobigeri!l(/ rOlUndata Bronnimann ......... 58 
TX9AH-OE34. Note the strong axially elongate 
chambers as observed in apertural and abapertural 
views; the narrow, deep umbilicus; and poorly-de
fined meridionally arranged rugosities; 120X. 



spiral, in having a much less rapid increase in chamber 
size, and in having an ultimate chamber which is only 
slightly larger than the initial chamber of the final whorl, 
and thus atypical of the species as described by Bronnimann 
(1952). Furthermore, Berggren's figured specimens (1962, 
text-fig. 10: 1-5) do not show meridionally arranged rugos
ities. Hence, they do not belong to Rugoglobigerina as 
emended by Pessagno (1967, p. 364). 

It seems probable that R. rugosa (Plummer) gave rise 
to R. macrocephala in the middle Maestrichtian (G. gans
seri Subzone). Numerous transitional individuals (PI. 25, 
figs. 8-10) have been observed from the Corsicana For
mation of both the North Central and Central Texas areas. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansseri Subzone, lower part of G. aegyptiaca Zonule, to 
upper part of A. mayaroensis Subzone (insofar known). 

Occurrence.-The type locality of R. macrocephala Bron
nimann is situated in the upper part of the Guayaguayare 
Beds (late Maestrichtian, A. mayaroensis Subzone) of 
southeastern Trinidad. It has since been noted by Gandolfi 
(see synonymy) from the Colon Shale (Maestrichtian) 
of northeastern Colombia, and by El-Naggar (l971b, pp. 
486-487) from the type section of the Sharawna Shale, 
Esna-Idfu Region, Egypt. 

Rugoglobigerina macrocephala is common in the Corsi
cana Formation (G. gansseri Subzone, R. fructicosa Zo
nule) throughout Texas (see text 5-8). It has also been 
observed in the Corsicana Formation (G. gansseri Subzone, 
G. aegyptiaca Zonule) as exposed along Onion Creek (see 
text 4), Travis County, Texas; the Arkadelphia Marl 
(G, gansseri Subzone) near McNab, Hempstead County, 
Arkansas; the Papagallos Shale (G, gansseri Subzone) of 
Mexico (see Appendix, Pessagno locality MXI74); and 
the late Maestrichtian (A, mayaroensis Subzone) portion 
of the Mendez Shale of Mexico (Pessagno locality MX78). 

Rugoglobigerina macrocephala has not been observed 
in the late Campanian or early Maestrichtian of Texas or 
Arkansas, nor was it observed in the early Maestrichtian 
portion of the Rio Yauco Formation of Puerto Rico. It 
should, thus, prove to be an important guide to the middle 
and late Maestrichtian, 

Rugoglobigerina milamensis Smith 
and Pessagno, n. sp. 

Plate 24, figures 4-7 
1962. R llgof?/obigerina rugosa (Plummer). BERGGREN, pp. 

71-75, pI. 11, figs. 3a-c, 5a-b; not figs. la-b, 2, 4a-c; 
not text-fig. 8. 

1963. Globolruncan£l (Rugoglobigerina) rugosa (Plummer), 
VAN HINTE, p. 92, pI. II, figs, 2a-c; 3a-c; not figs. 
la-c. 

1964. Rugoglobigerina rugosa (Plummer). OLSSON, p. 173, 
pI. 7, figs. 3a-c, 4a-c; not figs. 2a-e, 5a-e. 

1966. Rugoglobigerina roumdada Bronnimann. DOUGLAS and 
SUTER, p. 116, pl. 1, figs. 5a-c; not figs. 2a-c, 6a-c. 

Description.-Test trochospiral, strongly spiroconvex, 
early whorls offset in a higher plane than ultimate whorl; 
peripheral margin subcircular, lobate; five or six chambers 
in the final whorl spherical to subspherical, in apertural 
and abapertural views slightly elongate axially, ultimate 
chamber slightly offset umbilically; initial chambers on 
spiral side increasing rapidly in size as added, chambers 
of final whorl increasing only slightly in size; sutures radial, 
curved, strongly depressed; chambers of ultimate whorl 
heavily rugose, rugosities or costellae closely spaced, 
aligned in a meridional pattern, ultimate chamber generally 
more finely rugose; wall finely perforate; umbilicus large, 
subrectangular, deep; primary aperture interiomarginal, 
umbilical; spiral system of tegilla with intralaminal and 
infralaminal accessory apertures poorly preserved in speci
mens examined. 

Remarks.-Rugoglobigerina milamensis, n. sp., has been 
previously figured (see synonymy) as R. rugosa (Plum
mer). It differs from the latter species in being much more 
strongly trochospiral, and in having a slight rather than 
rapid increase in chamber size. Rllgoglobigerina milamen
sis differs from R. rotundata Bronnimann in being more 
trochospiral, in having chambers which, in apertural view, 
are not strongly elongate axially, in having coarse and well
deVeloped meridional rugosities, and in having a large 
rather than small umbilicus. It differs from R. trading
housensis Pessagno (::::: ? R, pUula Belford) in having 
strongly developed meridional rugosities or costellae on 
all chambers of the ultimate whorl, and in having a much 
larger umbilicus. 

Rugog/obigerina milamensis, n. sp., is named after Milam 
County, Texas. 

Dimensiofls.-Holotype measures 435 jJ in length, 415 jJ 
in width, and 340jJ in maximum thickness. 

Type Locality.-Exposure in bluff along southern bank 
of Walkers Creek, 5,6 miles north 21 degrees east of Cam
eron, Milam County, Texas (see Appendix, locality TX9). 
Type sample TX9AD, dark gray, conchoidal fracturing, 
calcareous mudstone, about 8.5 feet above base of expo
sure. 

Deposition of types.-The holotype of R. milamensis n. 
sp. (USNM 170544), and un figured paratypes (USNM 
170545-170546, will be deposited in the collections of the 
U.S. National Museum, Washington, D.C. Unfigured 
paratypes (CS 10-12) will be deposited in the Pessagno 
Collection, Geosciences Division, The University of Texas 
at Dallas. 

Range.-G. contusa-stuartiformis Assemblage Zone, G. 
gansser! Subzone, lower part of G. aegyptiaca Zonule, to 
upper part of A. mayaroensis Subzone (insofar known). 

Occurrence.-Rugog/obigerina milamensis, n. sp., has 
been figured previously as R. rugosa from the Maestrich
tian of Denmark (Berggren, 1962); Pemberger Folge 
(Maestrichtian) of Austria (van Hinte, 1963); and the 
Redbank and Mt. Laurel Formations (Maestrichtian) of 
New Jersey (O\sson, 1964). Douglas and Sliter (1966) 
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figured this form as R. rotundata Bronnimann from the 
Marsh Creek Formation of Contra Costa County, Cali
fornia. 

During the present investigation, this species was ob
served in the Corsicana Formation (middle Maestrichtian, 
G. aegyptiaca Zonule) along Onion Creek, Travis County, 
Texas; Corsicana Formation (middle Maestrichtian, R. 
fructicosa Zonule) of North Central Texas; Papagallos 
Shale (middle Maestrichtian, R. fructicosa Zonule) of 
Mexico (see Appendix, Pessagno sample MXI74); Men
dez Shale (late Maestrichtian, A. mayaroensis Subzone) 
of Mexico (Pessagno sample MX78); and the Guayaguay
are Formation (late Maestrichtian, A. mayaroensis Sub
zone) of Trinidad. 

Rugoglobigerina pennyi Bronnimann 

Plate 24, figures 1-3 

1952. Rugoglobigerina rugosa pennyi BRONNl?v1ANN, p. 34, 
pI. 4, figs. 1-3; text·figs. 14a-c, d-f, g-i. 

1955. Globotruncana (Rugoglobigerina) pennyi pellnyi (Bron
nimann). GANDOLFI, p. 73, pI. 7, figs. 8a-c. 

1962. Not Rilgogiobigerina pennyi Bronnimann. BERGGREN, 
p. 75, pI. 12, figs. la-c, 2a-c, 3a-c. 

1966. Rugog/obigerina rotundata Bronnimann. DOUGLAS and 
SUTER, p. 116, pI. 1, figs. 2a-c, 6a-c; not figs. 5a-c. 

1971 b. Rur;og/obigerina (Rugoglobigerina) pennyi Bronnimann. 
EL-NAGGAR, pp. 488-489, pI. 8, fig. 1('1); not fig. 2: 
pI. 9, figs. 4(1), 13('1), 15('1), 16('1); not fig. 14; pI. 
17, fig. 12('1); not pI. 6, 19; not pI. 11, figs. 1-lO. 

Remarks.-Rugoglobigerina pennyi Bronnimann is char
acterized by (1) having a low trochospiral, spiroconvex 
test, (2) six (rarely seven) small globular chambers in the 
final whorl which increase slowly in size or show no in
crease in size as added, (3) having meridionally arranged 
rugosities, and (4) a large, deep umbilicus. 

Rugoglobigerina pennyi has previously been confused 
with R. rugosa (Plummer). It differs from R. rugosa (1) 
by having a more trochospiral test as observed in apertural 
view, (2) by having a much larger penultimate whorl 
(maximum diameter usually more than one-half the total 
diameter of the ultimate whorl), (3) by having a larger 
number of chambers in the final whorl, and (4) by having 
smaller chambers which increase little in size as added. 

The specimen figured as Rugog/obigerina rotundata 
Bronnimann by Douglas and Sliter (1966, pI. 1, figs. 6a-c) 
belongs to R. pennyi. Rugog/obigerina pennyi is distin
guished from R. rOfundala by having globular to ovate 
rather than axially elongate chambers as seen in apertural 
view, and by having a much smaller umbilicus. The speci
men figured by Douglas and Sliter (ibid., figs. Sa-c) ap
pears to be strongly trochospiral and spiroconvex, and is 
included herein in Rugoglobigerina milamensis n. sp. 

The forms figured by Berggren as R. pennyi (see synon
ymy) do not show meridionally arranged mgosities and 
thus should he included in Archaeoglobigerina Pessagno. 

Rugoglobigerina pefmyi differs from R. hexacamerata 
Bronnimann by having a more strongly trochospiral and 
much thicker test as observed in apertural view. 

Range.-G. fornicata-stuartiformis Assemblage Zone, R. 
subcirclllnnodifer Subzone, R. subpennyi Zonule, to G. 
contusa-stuartiformis Assemblage Zone, upper part of A. 
mayaroensis Subzone. 

Occurrence.-This species was originally defined by Bron
nimann (1952, p. 34) from the upper part of the Guaya
guayare Beds (late Maestrichtian, A. mayaroensis Subzone) 
of southeastern Trinidad. As already noted, Douglas and 
Sliter (1966) figured it as R. rotundata from the Marsh 
Creek Formation of Contra Costa County, California. 

During the present investigation R. pennyi was observed 
in the early Maestrichtian (R. SlIbcircumnodifer Subzone) 
portion of the Rio Yauco Formation of Puerto Rico (see 
Appendix, Pessagno locality PR 789.32); Arkadelphia 
Marl (middle Maestrichtian, G. gansseri Subzone) near 
McNab, Hempstead County, Arkansas; Corsicana Forma
tion (middle Maestrichtian, G. aegy ptiaca Zonule) exposed 
along Onion Creek, Travis County, Texas; Papagallos 
Shale (middle Maestrichtian, R. fructicosa Zonule) of 
Mexico (Pessagno locality MX174); and the Mendez 
Shale (late Maestrichtian, A. mayaroensis Subzone) of 
Mexico (Pessagno locality MX78). 

Rugogiobigerina penny; has not been observed in the 
Campanian of Texas or Arkansas, and thus should prove 
to be a valuable guide to the Maestrichtian. 

Rugoglobigerina reicheli Bronnimann 

Plate 26, figures 1-3, 4-6 

1952. RugoglobigerillCl reicheli reicheli BRONN1?v1ANN, pp. 
18-19, pI. 3, figs. 10-12; text-figs. 4: a-c, d-f, g-i, 
k-m; text-figs. 5: a-c. d-f, g-i. 

1967. Rugog/obigerina reicheli Bonnimann. PESSAGNO, p. 365, 
pI. 65, figs. 5-6, 7; pI. 91, fig. 3. 

1971 b. Rugor;lobigerina (RugogiobigeriIlCl) reicheli Bronni
mann. EL-NAGGAR, pp. 490-491, pI. 8, figs. 7(7), 8(?); 
not figs. 3, 6, 9; not pI. 6, fig. IS. 

Remarks.-Rugoglobigerina reich eli Bronnimann is dis
tinguished from R. rugosa (Plummer) by (1) the clavate 
to somewhat conical, and coarsely spinose nature of the 
initial chambers of the final whorl, and (2) having a much 
thinner test as observed in apertural view. It differs from 
R. hexacamerata Bronnimann (1) by having fewer cham
bers in the final whorl (four or five rather than six or 
seven) which increase rather rapidly in size as added, and 
(2) in the clavate and strongly spinose peripheral margin. 

Range.-G. contusa-sluartiformis Assemblage Zone, G. 

gansseri Subzone, R. fructicosa Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-The type locality of R. reich eli occurs in 
the upper part of the Guayaguayare Beds (late Maestrich
tian, A. mayaroensis Subzone) of southeastern Trinidad. 
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Pessagno (1967, p. 365) noted it in the middle Maestrichtian 
(G. gansseri Subzone) portion of the Papagallos Shale of 
Mexico; Kemp Clay of Falls County, Texas; and Arkadel
phia Marl of Arkansas. To the authors' knowledge, R. 
reicheli has not been reported from Europe, Asia, or Africa, 
although EI-Naggar (l971b, see synonymy) presented a 
single view of two individuals from the middle and late 
Maestrichtian strata of the Esna-Idfu Region, Egypt, which 
are questionably assigned to R. reicheli Bronnimann. 

Rugoglobigerina rotundata Bronnimann 

Plate 24, figures 8-11 

1952. 	 Rugogfobigcrina rugosa rotundata BRO:-<:-<IMANN, pp. 
34-36, pI. 4, figs. 7-9; text-figs. 15: a-c, d-f; 16: a-c. 

1955. 	 Gfobotrullcana (Rugoglobigerina) rotundata rotundata 
(Bronnimann). GA:-<DOLFI, p. 70, pI. 7, figs. 2a-c. 

1956. Kuglerina rotulldata (Bronnimann). BRONNIMANN and 
BROWN, p. 557. 

1966. Not Rugoglobigerilla rotundata Bronnimann. DOUGLAS 
and SLITER, p. 116, pI. 1, figs. 5a-c, 6a-c. 

1967. RugoglobigerilUl rolllndata Bronnimann. PESSAGNO, pp. 
365-366, pI. 65, figs. 1-3, 4; pI. 6H, figs. 1-3. 

1969. Rugogfobil'erina rugosa (Plummer). DUPEUBLE, p. 157, 
pI. 4, figs. 11 a-d. 

1969. Rugoglobigerina rotulldata Bronnimann. FUNNELL, et 
ai., p. 37, pI. 5, figs. 7-9; text-fig. 21: a-c. 

1971 b. RUl'oglobigerilla (Rugoglobigerina) rotundata Bronni
mann. EL-NAGGAR, pp. 491-492, pI. 10, figs. 3a-b, 
3c(?), 3d(?). 

1972. 	 Rugogfobigerina /,otulldata Bronnimann. BARR, p. 30, 
pI. 10, figs. 3a-c. 

Remarks.-Rugoglobigerina rotundata Bronnimann is dis
tinguished from other species of Rugoglobigerina by its 
large, low trochospiral test; by having five (rarely six) 
chambers in the final whorl which are strongly elongate 
axially; and by its centrally placed, narrow and deep 
umbilicus. Bronnimann (1952, p. 36) noted that the 
ornamentation of R. rotundata is not so clearly developed 
in a meridional pattern as that observed on other species 
of Rugoglobigerina. 

The specimen figured by Douglas and Sliter (1966, pI. 
1, figs. 2a-c, 6a-c) as R. rotllndata differs by lacking the 
axially elongate chambers and narrow umbilicus charac
teristic of this species and is included under R. pennyi 

Bronnimann. The form figured as R. rotundata (ibid., 
figs. 5 a-c) appears to be rather strongly spiroconvex and 
to have spherical to globular shaped chambers, and is in
cluded herein under Rugoglobigerina milamensis n. sp. 

Range.-G. contusa-stuarti/ormis Assemblage Zone, G. 
gansseri Subzone, R. /ructicosa Zonule, to upper part of 
A. mayaroensis Subzone. 

Occurrence.-The type locality of R. rotundata is from 
the upper part of the Guayaguayare Beds (late Maestrich
tian, A. mayaroensis Subzone) of southeastern Trinidad. 
It has since been recorded from the Colon Shale (Maes
trichtian) of northeastern Colombia (Gandolfi, 1955, p. 
70); from a sample of chalk (late Maestrichtian, A. 
mayaroensis Subzone) dredged from Galicia Bank (Fun
nelL et aI., 1969, p. 37); middle and late Maestrichtian 
Sharawna Shale, Esna-Idfu Region, Nile Valley, Egypt 
(EI-Naggar, 1971b, pp. 491-492); late Maestrichtian por
tion of the Atrun Limestone in northeastern Libya (Barr, 
1972, p. 30); and from the late Maestrichtian of France 
(Dupeuble, 1969, p. 157). 

Pessagno (1967, p. 366) recorded R. rotllndata from 
the middle Maestrichtian (R. /ructicosa Zonule) portion 
of the Papagallos Shale (see Appendix, Pessagno locality 
MX174), and late Maestrichtian (A. mayaroensis Sub
zone) portion of the Mendez Shale of Mexico (Pessagno 
locality MX78), as well as from the Kemp Clay of Falls 
County, Texas (Locality TX20). 

Rugog/obigerina rotundata has not been observed in the 

Corsicana Formation below the R. /ructicosa Zonule. It 
appears to be an excellent marker for the late middle 

Maestrichtian and late Maestrichtian (see text fig. 3). 

Rugoglobigerina rugosa (Plummer) 

Plate 25, figures 1-4 

1926. 	 Globigerina rugosa PLUMMER, pp. 38-39, pI. 2, figs. 
lOa, b, c, d. 

1952. 	 Rugoglobigerilw rugosa rugosa (Plummer). BRONNI
MANN, pp. 28-33, text-figs. lla-i, 12a-i, 13a-i. 

1955. 	 GlobotfUncalla (Rugoglobigerina) rugosa rul'osa (Plum
mer). 	 GANDOLFI, p. 72, pI. 7, figs. 6a-c. 

1955. 	 Giobotrullcana (Rugoglobigerilla) rugosa subrugosa 
GANDOLFI, p. 72, pI. 7, figs. Sa-c. 

PLATE 25 

Page Page 
1-4. Rugo"fobigcrill(l rugosa (Plummer) ............. 58 served in apertural view; 165X. Compare with R. 

TX20XA-OE36. 1-3, Note the low trochospiraJ test hexacamerata Bronnimann (PI. 23, figs. 4-6). 
and five chambers in the final whorl which increase H-I0. Rugoglobigerina rugosa (Plummer) transitional to 
rapidly in size as added; 120X. 4, Enlargement of Rugoglobi"erina macrocepfwla Bronnimann ...... 58 
umbilical area showing tegilJa with infralaminal and TX9AE-4IB44. Note the four chambers which in
intralaminal accessory apertures; 275X. crease rapidly in size as added. The ultimate and 

5-7. Rugoglobigerina rugosa (Plummer) transitional to penultimate chambers comprise about three-fourths 
Rugo"lobigerina IIexacamerata Bronnimann ...... 59 the test; 210X. Compare with R. macrocephala 
TX3BA-4IAB36. Note the five chambers which in Bronnimann (Pi. 23, figs. 1-3,7-10). 
crease gradually in size, and compressed lest as ob
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GlobolntllCanll (RURolflohilferina) ornata ornata Bron
nimann). GANDOLFI, pp. 49-50, pI. 3, figs. 7 a-c. 

5. GlobolrullclIlla (Rugolflobigerina) ornata subomll/(J 
GANDOLFI, 	 p. 50, pI. 3, figs. 6a-c. 

7. RlIgolflobigerinli rugosa (Plummer). BOLLI, et aI., pp. 
43-44, pI. t1, figs. 2a-c. 

,0. Rugogiobi/{erillll mgosa rugosa (Plummer). OLSSON, 
p. 50, pI. 10, figs. 16-18. 

,3. 	 GlobotrullculJu (Rugoglobigerilla) rugosa (Plummer). 
VAN HINTt, p. 92, pI. ll, figs. la-c; not figs. 2a-c, 
3a-c. 

,4. 	 RUjioglobigerina macrocephala Bronnimann. OLSSON, 
p. 172, pI. 6, figs. 9a-c. 

64. 	 RUliogiobi[?crilla rullosa (Plummer). LOEBLICH and 
TAPPAN, p. C663, fig. 530: 3a-c. 

67. 	 Ru[?oglobigeriJltJ ru[?osa (Plummer). PESSAGNO, pp. 
366-367, pI. 75, figs. 2-3; pl. 101, figs. 8-9. 

69. 	 Not Ru[?op/obigerina fU[?OSa (Plummer). DlJPEUBLE, 
p. 157, pI. 4, figs. I I a-d. 

'7Ia. Not Rugog/obigerillil (Rugog1obillerina) rugosa (Plum
mer). EL-NAGGAR, pI. 5, figs. a-c. 

.71b. Ril/{og/obigerill(/ (Ru}.!ogiobip1'l'ina) badryi EL-NAGGAR, 
pp. 482-483, pI. 14, figs. 2, 5, 9, 10; pI. 16, figs. 1. 3, 
4(?), 5(?), 7, II(?). 

nib. Ru}.!o}.!/obigerilla (R.) brOll'lIi EL·NAGGAR, pp. 484-485, 
pI. 17, figs. 2, 3, 5, 6, 8. 

971 b. RUliog/obigerilla (RU/{O/{iobigerina) hexacamerala Bron

nimann. EL-NAGGAR, pp. 485-486, pI. 9, fig. 5. 


971 b. RU[?O/{lobi[?erinll (Rugoglobif.iCrina) mtJcrocep/lII/a Bron

nimann. EI.-NAGGAR, pp. 486-487, pI. 6, figs. 2, 4, 12, 
13. 	 15. 

97 Ib. Rugog/ohig('J'in(/ (Rugog/oiJigerina) reich eli Bronni
mann. EL-NAGGAR, pp. 490-491, pI. 6, fig. 18(?); pl. 
8, figs. 3('1), 6, 9(?). 

971 b. Rugog/obigeriJl(/ (Ruf,!of,!/oiJigerina) rugosa (Plummer). 
EL-NAGGAR, pp. 492-494, pI. I, figs. I, 2('1), 3, 4, 5, 
6(?), 8('1), 9, 10(?); not figs. 7, II; pI. 2, figs. 3, 4(?), 
5(?), 6(?); not figs. I, 2, 7, 8, 10, II; pI. 3, figs. I, 
2(ry), 3, 4, 5, 6(?), 7('1), 8('l), 9, 10('1), 13, 14(?), 
15(?), 16; not figs. II, 12; pI. 4, figs. I(?), 2,3,4('1), 
5('1), 7, 8, 9, 10, 12(?), 13, 14; not figs. 6, II, 15; pI. 
6, figs. 17; pI. 8. figs. 4, 5(?). 

972. 	 Rfllfoglobigl'rill{l rugOSl/ (Plummer). BARR, p. 30, pI. 9, 
figs. 7; pI. 10, figs. 4a-c. 

Rl'marks.-I'(lIgog/obigerina rugosa (Plummer) is char
lcterized by (1) its low trochospiral test, (2) four to five 
~lobular to hemispherical chambers in the final whorl 
vhich increase rapidly in size as added, and (3) its large, 
leep umbilicus. 

Examination of numerous specimens, including abundant 

opotypes, of R. rugosa shows that the test varies in the 

number of chambers in the final whorl, the rapidity of 
their increase in size as added, and the degree of develop
ment of meridionally arranged rugosities. 

The four-chambered forms of R. rugosa differ from the 
five-chambered forms in having a less rapid increase in 
chamber size, by having a more trochospiral test, and in 
having a larger ultimate chamber. Bronnimann (1952, p. 
32) has previously noted the affinity of the four-chambered 
forms of R. rugosa to R. macrocephala Bronnimann. It is 
probable that R. rugosa gave rise to R. macrocephala in 
the middle Maestrichtian (G. gansseri Subzone). Transi
tional forms have been observed in the Corsicana Forma
tion and are figured herein (PI. 25, figs. 8-10). The 
individuals figured by El-Naggar as R. (R.) rugosa (197lb, 
pI. 2, figs. 1, 2, 7, 10) and R. (R.) macrocephala (ibid., 
pI. 6, figs. 6, 14) show similar transitional characteristics, 

Rugog/obigerina (R.) browni EI-Naggar (I971b, pp. 
484-485) is included in part in R. rugosa. Although El
Naggar presented only a single view of the holotype (ibid., 
pI. 17, fig. I), that individual, as well as several of the 
paratypes (ibid., figs. 4, 7, 9, 10), shows intermediate 
characteristics between R. rugosa s.s. and R. macrocephala 
Bronnimann. Of the remaining five paratypes illustrated 
by EI-Naggar (ibid., pI. 17, figs. 2, 3, 5, 6, 8), all are 
assignable to R. rugosa (Plummer). 

Berggren (1962) illustrated several forms described as 
R. rugosa which do not conform to the lectotype selected 
by Bronnimann (1952, p. 32) or figures of the syntypes 
illustrated by Plummer (1926, pI. 2, figs. lOb, c, d; lecto
type, fig, lOa). The forms figured by Berggren (1962, 
pI. 11, figs. Ia-b, 2; text-fig. 8) differ from R. rugosa in 
being more strongly trochospiral, in having a much larger 
initial chamber in the final whorl, and by showing very 
little or no increase in chamber size in the last whorl. 
This form is distinct and perhaps should be placed in a 
separate species. The form figured by Berggren (ibid., 
pI. 11, figs. 4a-c) does not appear to have meridionall y 
arranged rugosities and perhaps should be included in 
Archaeoglobigerina Pessagno. The six-chambered, strongly 

trochospiral forms figured by Berggren (ibid., pI. 11, figs. 

3a-c, 5a-b) are included herein Rugoglobigerina mi/amen
sis, n. sp. 

Rugog/obigerintJ rugosa differs from R. hexacamerata 
Bronnimann in being larger, having a thicker test as seen 

1-3,4-6. Rugoglobigl'rina reicheli Bronnimann 
1-3, TX20XA-OE44, l70X; 4-6, TX20XA
OE43, 140X. Note the somewhat clavate early 
chambers, and massive. blunt spines along the 
peripheral margin of the initial chambers of 
the ultimate whorl. 

1-9, 10--13. 	 Rilgogiobigerillu scotti (Bronnimann) ..... . 
7-9. TX9XF-25B21, 125X; 10-13, TX9XE

PLATE 26 

Page Page 
57 OE32, 140X. Note the low trochospiral, some

what compressed test, and the ultimate (occa· 
sionally penultimate) chamber which is strongly 
compressed and flattened. Note the thin im· 
perforate peripheral band along the spiral mar
gin of the test as observed in aperturai and 

60 abapertural views. 
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in apertural view, and by having larger chambers which 
increase more rapidly in size as added. Rare individuals 
from the Corsicana Formation consist of five (rarely six) 
chambers in the final whorl, and show a gradual increase 
in size of chambers as added. Such specimens appear to 
be transitional between R. rugosa and R. hexacamerata 
(PI. 25, figs. 5-7). Many of the individuals figured by 
EI-Naggar as R. (R.) hadryi (l971b, pI. 14, figs. 
1,6,13; pI. 16. figs. 2, 6, 8, 9a-c, 10, 12, 13) and R. (R.) 
rugosa (pI. 1, figs. 7, 11; pI. 3, figs. 11, 12) show similar 
transitional characteristics. Although the holotype of R. 
(R.) badryi EI-Naggar (ibid., pI. 16, fig. 8) is considered 
a transitional form, other figured paratypes (see syn
onymy) are assignable to R. rugosa (Plummer). 

Rugoglobigerina pennyi Bronnimann differs from R. 
rugosa in having a more highly trochospiral, spiroconvex 
test consisting of usually six chambers in the final whorl 
which increase slowly or show no increase in size. 

Range.-G. fornicata-stuartiforlllis Assemblage Zone, A. 
blowi Subzone, lower part of P. glabrata Zonule, to G. 
contusa-stuartiformis Assemblage Zone, upper part of A. 
mayaroensis Subzone. 

Occurrence.-The type locality of R. rugosa (Plummer) 
is in an exposure of the uppermost Corsicana Formation 
(middle Maestrichtian, R. fructicosa Zonule) along the 
southern bank of Walkers Creek, Milan County, Texas 
(Loc. TX9). It has since been recorded from the Cam
panian and Maestrichtian Pemberger Folge of Austria 
(van Hinte, 1963, p. 92); Maestrichtian Esna Shale of 
Egypt (Said and Sabry, 1964, p. 386; EI-Naggar, 1971b, 
see synonymy); late Campanian and Maestrichtian strata 
of Libya (Barr, 1972, p. 30); Upper Cretaceous of South 
India (Rasheed and Govindan, 1968, p. 84); mixed Upper 
Cretaceous to Recent faunas from mid-Pacific flat-topped 
seamounts (Hamilton, 1953, p. 227); Maestrichtian Colon 
Shale of Colombia (Gandolfi, 1955, see synonymy); late 
Maestrichtian Guayaguayare Beds of Trinidad (Bronni
mann, 1952, pp. 28-30); Campanian and Maestrichtian 
of Puerto Rico (Pessagno, 1960, p. 99; 1962, p. 360); 
Maestrichtian of Cuba (Bronnimann and Rigassi, 1963, 
no pagination) ; Maestrichtian Redbank Formation of New 
Jersey (Olsson, 1960, p. 50); and Upper Cretaceous Mon

mouth Group of New York (Perlmutter and Todd, 1965, 
p. I 18). Pessagno (1967, pp. 366-367) noted R. rugosa 
throughout the Campanian and Maestrichtian of Texas, 
Arkansas, and Mexico. 

Rugoglobigerina scotti (Bronnimann) 

Plate 26, figures 7-9, 10-13 

1952. Trinitella scotti BRONNIMANN, p. 57, pI. 4, figs. 4-6; 
text-figs. 30: a-c, d-f, g-i, k-m. 

1956. Trlnitella scolll Bronnimann. BRONNIMANN and BROWN, 
p. 555, pI. 23, figs. 13-15; pI. 24, fig. 3. 

1957. Rligog/obiRerina scotti (Bronnimann). BOLLI, et aI., 
p. 44, pI. II, figs. 3a-c, 4a-c. 

1963. Trillitella scotti Bronniman. BROl'>NIMANN and RIGAssl, 
pI. 16, figs. 3a-c. 

1964. Trillitel/a scotti Bronnimann. LOEBLICH nnd TAPPAN, 
p. C663, fig. 530: 2a-c. 

1964. Trillitella scotti Bronnimann. OLSSON, pp. 173-174, 
pI. 6, figs. lOa-c. 

1967. Rugog/obigerina scotti (Bronnimann) . PESSAGNO, p. 
367, pI. 74, figs. 9-11, 12-14; pI. 76, figs. 4-6. 

1969. (?)RugoJ,:/o/;igerina scotti (Bronnimann). FUNNELL, et 
aI., pp. 37-38, pI. 5, figs. 10-12; text-fig. 21: a-<:. 

1971 b. Rugoglobigerina (RugogloiJigerilla) brollllimanni EL
NAGGAR, pp. 483-484, pI. 12, figs. I, 2(?), 3(?), 4, 5, 
6,7, 8(?), 9; pI. 13, figs. 1, 2a-e; pI. 14, fig. \5(?); 
not figs. 14, 16. 

1971 b. Rugoglo/;igerilla (Rugog/obigerilla) pel/nyi Bronnimann. 
EL-NAGGAR, pp. 488-489, pI. 11, figs. 2, 5, 6('!), 7, 8, 
9(?), 1O(?). 

1971 b. Rugog/oiJiRerillll (Rugol.r/o/;igerilla) scotti (Bronni
mann). EL-NAGGAR, pp. 494-495, pI. 13, figs. 3a-c. 

Remarks.-Rugoglobigerina scotti is characterized by 
having (1) a planiform spiral side, and (2) an ultimate (oc
casionally penultimate) chamber which is distinctly com
pressed and flattened, and truncate by an imperforate 
peripheral band along the spiral margin of the test. 

Bronnimann (1952, p. 56) described Trinitella (type 
species: T. scotti Bronnimann) for forms with chambers 
"... flattened at the spiral side and peripherally keeled in 
the end stage." Bolli, et al. (1957, p. 44) and Pessagno 
(1967, p. 367) considered Trinitella a junior synonym of 

Rugoglobigerina since both genera were similar in surface 

PLATE 27 

Page Page 
1-3. G/o/;otrullcallcl/a petaloidea (Gandolfi) ........ 61 7-9. G/obotrul/Callel/a monl110utilellsis (Olsson) ...... 61 

4-6. 

TX4AC-38BB 15. Note the low trochospiral, 
compressed test; lobate peripheral margin; peta
loid-shaped chambers spirally and umbilically; 
imperforate peripheral band; and the low extra
umbilical-umbilical aperture; 165X. 
G/obotrunCQnel/a peta/oidea (Gandolfi) ........ 61 

IO~12. 

TX20XA-OB56. Note the low trochospiral test, 
spherical chambers, and arched aperture as ob
served in apertural view; 190X. Compare with 
Figures 1-3,4-6 of G. petaloidca (Gandolfi). 
G lobotrullCQllella sp. a ....................... 
TX2A D-38B20. Note intermediate characteristics 

62 

TX4AA-38AB 14. Note the more spirally convex 
test; more inflated chambers as observed in aper
tural view; and less lobate peripheral margin; 145 X. 

in degree in compression of the test and nature of 
the aperture as seen in apertural view between G. 
petaloidell (Gandolfi) and G. monlllolltilelisis (Ols
son); 185X. 
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ornamentation and apertural character, and only slightly 
different in terminal chamber shape. Although Bronni
mann (ibid.) and Bronnimann and Brown (1956, pp. 
554-555) refer to Trinitella as being "... peripherally 
keeled ..." or having a " ... keeled, imperforate peripheral 
band.", many species of Rugoglobigerina occasionally pos
sess imperforate peripheral bands or weakly developed 
keels which have little or no affect on the peripheral 
margin of the test (see Pessagno, 1967, pp. 364, 369). 

Range.-G. jornicata-stllartijormis Assemblage Zone, 
R. subcircumnodijer Subzone, R. subpennyi Zonule, to G. 
contu.I'a-stuartijorlllis Assemblage Zone, upper part of A. 
lI1avaroensis Subzone. 

OCCllrrence.-The type locality of Rugoglobigerina scotti 
occurs in the upper part of the Guayaguayare Beds (late 
Maestrichtian, A. lIIayaroemis Subzone) of southeastern 
Trinidad. It has since been recorded from the Penalver 
Formation (late Maestrichtian) of Cuba, and from a sam
ple of chalk (late Maestrichtian, A. lI1ayaroensis Subzone) 
dredged from Galicia Bank, a seamount west of Spain 
(Funnell, et aI., 1969). EI-Naggar (l97Ib) reported R. 
scotti under a variety of names (see synonymy) from 
middle and late Ma~strichtian strata of the Esna-Idfu 
Region, Nile Valley, Egypt. 

In Mexico, R. scotti has been reported from the middle 
Maestrichtian (G. gamscri Subzone) portion of the 
Papagallos Shale, and late Maestrichtian (A. lI1ayaroensis 
Subzone) portion of the Mendez Shale (Pessagno, 1967, 
p. 	 367). 

In Texas, it has been noted in the middle Maestrichtian 
(G. gamseri Subzone) Corsicana Marl and Kemp Clay of 
Central and North Central Texas (Bronnimann and Brown, 
1956, p. 555; Pessagno, 1967, p. 367). Bronnimann and 
Brown (ibid.) also noted its occurrence in the Arkadelphia 
Marl of Arkansas and Prairie Bluff Chalk of Alabama. 
Olsson (1964, p. 174) reported R. scotti from the 
Maestrichtian Redbank Formation of New Jersey. 

Rugoglobigerin(/ scotti is common to abundant through
out the Corsicana Formation of Texas (see text figs. 4-8). 

Family ABATHOMPHALIDAE Pessagno 

Genus GlobotruncancIla Reiss, 1957 

Type species.-Globotruncana citae Bolli, 1951 (= Glo

botruncanG hal'anensis Voorwijk, 1937). 
Rell1arks.-The emended definition given by Pessagno 

(1967, p. 373) is followed herein. 

Globotruncanclla monmouthensis (Olsson) 

Plate 27, figures 7-9 


1960. 	 Globorotalia 1II01l1l101ItilcIISis OLSSON, p. 47, pI. 9. 
figs. 22-24. 

1962. 	 P;acglobotl'lll1c({lIa (Ilcdbergella) 1JlOIll11owhellSis (Ols

son). BERGGRD1, pp. 37-41, pI. 8, figs. la-c, 2a-c, 3a
c; text-fig. 5: 1a-5c. 

1964. Iledbergella IllOllltWUlhensis (Olsson). OLSSON, p. 161, 
pI. 1, figs. 3a-<. 

1967. G iobo/l'lmcanella 1llOllIIlOu/hensis (Olsson). PESSAGNO, 
p. 	 374, pI. 61, figs. 1-3. 

Remarks.-Globotruncanella monmouthensis is charac
terized by the low trochospiral test and inflated, spherical 
to subspherical chambers which increase rather rapidly in 
size as added. It is distinguished from G. pC'wloidea 
(Gandolfi) in having inflated, rather than compressed 
and ovate, chambers as observed in apertural view, and 
in having a more highly arched primary aperture. 

This species has been assigned previously to several 
different genera (see synonymy). It is herein included in 
Giobotrullcanella based on Pessagno's (1967, p. 374) ob
servation of tegilIa with infralaminal accessory apertures 
in well-preserved individuals. 

Range.-G. cOlltusa-stuartijorll1is Assemblage Zone, R. 
jructicosa Zonule, to upper part of A. mayaroellsis 
Subzone. 

Occurrellce.-The type locality of G. monmowhensis 
(Olsson) is from the Sandy Hook Member of the Redbank 
Formation (middle Maestrichtian, G. gansseri Subzone) 
at the base of Atlantic Highlands Bluff about one mile 
west of Highlands, New Jersey. It has since been recorded 
by Berggren (1962, pp. 40-41) from the Kjolby Gaard 
Marl (late Maestrichtian, A. mayaroensis Subzone) of 
Denmark. El-Naggar (1966, pp. 151-152) noted this 
species as Hedbergella monlllouthensis from the middle 
and late Maestrichtian portions of the Sharawna Shale in 
the Esna-ldfu Region of Egypt. 

Pessagno (1967, p. 374) reported G. lI1011mouthellsis 
from the Corsicana Marl of Navarro County and Kemp 
Clay of Falls County, Texas, as well as from the Arkadel
phia Marl of Arkansas. 

Giobotruncanella petaloidea (Gandolfi) 

Plate 27, figures 1-3, 4-6 

1955. G 'obo/rullcalla (RURogio/Jigerilla) p('/aloidea pe/a/oidea 
GANDOLFI, p. 52, pI. 3, figs. 13a-c. 

1960. RlIgoRlohigerilltl ;erseyellsis OLSSON, p. 49, pI. 10, figs. 
19-21. 

1962. Praeg/o/Jolrlll1(,(/I1(l (Iledber/!ella) peta/oidea (Gan

dolfi). BERGGREN, pp. 41-43, pI. 7. figs. 4a-c. 


1964. PraeglobotrullcllIUl pc/aloidea (Gandolfi). OLSSON, p. 

162, pI. I, figs. 6a-c. 7a-c; pI. 2, figs. la-c. 

1966. G /obotruncana petaloiciea (Gandolfi). DOUGLAS and 
SUTER, pp. 113-114, pI. 1. figs. 1 la-c. 

1967. GlobO/rllllcanclla petaloidea (Gandolfi), PESSAGNO, pp. 
374-375, pI. 82, figs. 6-8, 9. 

Remark.l'.-Globotruncanella petaloidea is characterized 
by (1) the compressed, low trochospiral, spiroconvex test, 
(2) petaloid shaped spiral and umbilical chambers, and 
(3) the low arched extraumbilical-umbilical aperture. It 
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exhibits variation in the spiral convexity of the test, degree 
of lobation of the peripheral margin, and chamber infla
tion (PI. 27, figs. 4-6). Globotruncanella peta/oidea may 
be confused with G. havanensis (Voorwijk) from which 
it differs hy having much more inflated and broadly ovate 
chambers as observed in apertural and abapertural views. 

Berggren (1962, p. 41) redescribed this species as being 
entirely perforate and lacking both a keel and an im
perforate peripheral band along the peripheral margin of 
the test. Contrary to Berggren's ohservation, Olsson (1964, 
p. 162) and Douglas and Sliter (1966, p. 113) noted that 
G. peta/oidea has an imperforate peripheral band on all 
chambers. Although all specimens examined with the 
Scanning Electron Microscope from the Corsicana Forma
tion have a poreless peripheral band (PI. 27, figs. 2, 5), its 
presence or absence is not regarded as a diagnostic char
acter of the genus Glohotruncanella (see emended defini
tion of Pessagno, 1967, p. 373). Pessagno (1967) has 
noted other species of Globolruncanella, as well as species 
of Archaeog/ohigerina and RUgog/obigerina, both with and 
without imperforate peripheral bands. 

Range.-G. /ornicala-stuarli/ormis Assemblage Zone, R. 
suhcircUlIlllodi/er Subzone, to G. contusa-stuarti/ormis 
Assemblage Zone, upper part of A. /Ilayaroensis Subzone. 

Occurrence.-The type locality of Globolruncanella 
pela/oidea is from the Colon Shale (late Maestrichtian, 
A. mayaroensis Subzone) from the subsurface (Papayal 
Well No.1, 70-75 feet) in the Rancheria Valley, north
eastern Colombia. It has since been recorded from the 
Kjolby Gaard Marl (late Maestrichtian, A. mayaroensis 
Subzone) of Scandinavia (Berggren, 1962, p. 43); Mar
shalltown, Mt. Laurel, Navesink, and Redbank Formations 
(late Campanian through middle Maestrichtian) of New 
Jersey (Olsson, 1960, p. 49; 1964, p. 162); and the Rosario 
Formation (Maestrichtian) of San Diego County, Cali
fornia (Douglas and Sliter, 1966, p. 1\3). Pessagno 
(1967, pp. 374-375) noted G/obotmncanella petaloidea 
in the LIpper part of the Mendez Shale (late Maestrichtian) 
of Mexico; San Miguel Formation (early Maestrichtian), 
and the Corsicana Marl and Kemp Clay (middle Maes
trichtian) of Texas. Its distribution and abundance in the 
Corsicana Formation of Texas is shown in text figs. 4-8, 

Globotruncanclla sp. a 

Plate 27, figures 10-12 

Rel//arks.-This form shares characteristics of both 
Glohotrllncallella Ii1Oflll1Ollthcnsis (Olsson) and G. petal
oidea (Gandolfi). Tn spiral and umbilical views, the cham
bers are elongate and ovoid as in G. petaloidea. However, 

it differs from the latter species in having (I) much more 

inflated chambers as observed in apertural view (the 

initial chambers of the last whorl are almost spherical), 

(2) a wide umbilicus, and (3) a more highly arched pri

mary aperture. It differs from G. lnonll1outhensis in hav
ing (I) a slightly compressed test as observed in apertural 
view, (2) more strongly petaloid and ovate shaped cham

bers as observed in spiral and umbilical views, and (3) 

compressed and ovate shaped chambers in apertural view. 

Range.-G. contusa-stuarti/onnis Assemblage Zone, G. 
gansseri Subzone, R. /ructicosa Zonule (insofar known), 

Occurrence.-Several individuals referred to this form 

have been encountered throughout the Corsicana Forma

tion of North Central Texas (see text figs. 5, 6, 8). 

APPENDIX 


LOCATION A;-.JD DESCRIPTION OF MICROFOSSIL 

SAMPLES MENTIONED IN TEXT 


KAUFMAN COUNTY. TEXAS 

Locality TXfO.-Exposure in smal1 bluff along the sOllth
eastern bank of a branch of Little Cottonwood Creek (text 
fig. 10), 3.4 miles north 32 degrees west of Kemp, about thirty 
feet west of old Highway 175 (now abandoned) Kaufman 
County. Texas. 

This exposure consists of 3.5 feet of dark gray, thinly-bedded, 
quartzose silty and fine sandy, ferruginolls stained, slightly 
calcareolls mudstone. Washed residue consists of quartzose 
silt and fine sand with a well-preserved benthonic calcareous 
and arenaceOliS fauna with GIIi'lI/be/ilria crelac('a Cushman 
and Helemfle/ir IUll'(lITOensis Loeblich. 

Lomlity TX fl.-Exposure in land fill excavation at garbage 
dump just west of the old (abandoned) U. S. Highway 175 
(text fig. 10). 1.2 miles north 33 degrees west of the intersection 
of U. S. Highway 175 and Farm Road 1391 in Kemp, Kauf
man County, Texas. 

Exposed at this locality are about fifteen feet of light chalky 
gray, massive, earthy fracturing, quartzose silty and fine sandy, 
ferruginous, noncalcareous mudstone. \Vashed residue con
sists entirely of quartzose silt and very fine sand. No foraminif
eral fanna was observed. 

LocalilY T X f2.·-Exposure in bluff along southern bank an 
unnamed tributary of Big Cottonwood Creek (text fig. 10), 
4.2 miles south 79 degrees west of the intersection of U. S. 
Highway 175 and Farm Road 1391 in Kemp, Kaufman County. 
Texas. To reach this site proceed west from the intersection of 
Texas Highway 274 and Farm Road 148 about 3.4 miles along 
Farm Road 148 to an unnumbered gravel road. turn north a
long gravel road 1.3 miles to bridge over creek. Exposure is 
about 75 yards east of bridge. 

This exposure consists of about four feet of light gray, mas
sive, conchoidal fracturing, ferruginous stained, slightly cal
careolls mudstone. Washed residue consists almost entirely 
of fine sand-size grains of limonite with common phosphatic 
fish-seale and bone debris. This site contains a very abundant 
late Cretaceous arenaceous fauna with rare calcareous ben
thonic foraminifera. Gllembelitria cretacea Cushman. Hetem
lIelix slriala (Ehrenberg l. Plal1ogfo/)ulil1a carseyae (Plummer). 
and [{ugogiobigerill(/ /"IIgosa (Plummer) were the only plank
tonic foraminifera observed. 

Lm'aliIY TX f3 .-Exposure in roadside ditch along southern 
side of unnumbered county road (asphalt), 0.2 miles east of 
the bridge over Little Cottonwood Creek (text fig. 10), 1.5 
miles north 66 degrees west of the intersection of U. S. High
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way 175 and Farm Road 1391 in Kemp, Kaufman County, 
Texas. 

This site consists of about two feet of dark grayish-brown, 
massive, highly ferruginous. quartzose silty and fine sandy, 
nonfossiliferous mudstone. 

Locality TX14.-Exposure in recently excavated large earth
ern stock-tank along the northern side of Farm Road 1391 
(text fig. 11), 2.4 miles east of the intersection of Farm Road 
1391 and U. S. Highway 175 in Kemp, Kaufman County, 
Texas. 

This exposure consists of about fourteen feet of dark gray 
to orange-brown, poorly bedded, ferruginous, quartzose silty 
and fine sandy, non fossiliferous mudstone. 

Localiry TXl5.-Exposures in small gulleys along western 
escarpment of Cedar Creek Valley (text fig. J 1), 3.6 miles 
north 62 degrees east from the center of Kemp, Kaufman 
County, Texas. To reach this site proceed northeast on Farm 
Road J 895 about 1.5 miles from its intersection with U. S. 
Highway 175 in Kemp; turn east along unnumbered asphalt 
road about J.6 miles to intersection of gravel road from north; 
proceed north along gravel road about 0.5 miles, then turn 
east at intersection with dirt road and continue about 0.6 miles 
to escarpment and exposures along southern side of road. 

Exposures consist of about six feet of light gray, weathering 
orange-brown, massively bedded, fermginous, slightly mus
covitic, calcareous, quartzose silty and fine sandy, nonfos
siliferous mudstone. 

Locality TX16.-Exposures beneath indurated sandstone ledge 
in pasture north of a farm house about fifty yards south of 
Farm Road 1391 (text fig. 11), 2.3 miles east along Farm 
Road 1391 from its intersection with U. S. Highway 175 in 
in Kemp, Kaufman County, Texas. 

Unweathered exposure consists of about two feet of dark 
grayish-tan, massive, conchoidal fracturing, ferruginous, highly 
calcareous, nonfossiliferous mudstone. 

NAVARRO COUNTY, TEXAS 

Locality TX2.-Alternate type locality of Corsicana Forma
tion. Exposure in clay pit of Corsicana Brick Company, 2.0 
miles south of Courthouse, just east of Farm Road 709 and 
Southern Pacific Railway in southern portion of Corsicana, 
Navarro County, Texas (text figs. 12, 13). 

Unit A. Dark gray, weathering light gray, thickly bedded, 
conchoidal fracturing, slightly muscovitic and quartzose 
silty, highly caleareous mudstone. Lower portion of unit 
with irregularly placed, discontinuous thin seams of seli
nite. Contains an abundant, diverse, and well preserved 
planktonic foraminiferal fauna. 

Unit B. Dark gray calcareous mudstone similar to Unit 
A, but somewhat more calcareous and indurated, forming 
a slight topographic bench bordering the southeastern 
excavation. 

Unit C. Similar to Unit A. 
Unit D. Dark grayish-green, weathering dark brownish

orange, nonbedded, blocky fracturing, silty and fine 
quartzose sandy, slightly calcareous, highly glauconitic 
mudstone. Contains small phosphatic pebbles and re
worked fish-teeth and shell debris. This unit vields a 
sparse, ferruginous stained and rather poorly preserved 
planktonic fauna. 

Unit E. Light gray to tan, thickly bedded, conchoidal 
fracturing, slightly glauconitic and calcareous, silty to 

fine quartzose sandy mudstone. Lower portion of unit 
with discontinuous seams of selinite and limonite. Upper 
portion of unit less calcareous and beeoming silty and 
fine sandy, containing a dwarfed, principally calcareous 
benthonic and arenaceous foraminiferal fauna. 

Locality TX6.-Exposure in small bluff along the southern 
bank of Post Oak Creek (text fig. 14), 3.0 miles south 27 de
grees west of Powell, Navarro County, Texas. To reach this 
site proceed east from the intersection of Stale Highway 287 
and Farm Road 637 about 3.8 miles along Farm Road 637 to 
an unnumbered dirt road; turn north on dirt road and con
tinue about 2.0 miles to bridge over Post Oak Creek. Walk 
west along southern bank of creek about 200 yards to exposure. 

This site consists of about six feet of light gray to tan, thinly 
bedded, fermginolls stained, highly quartzose silty and fine 
sandy, slightly calcareous mudstone. No foraminifera were 
observed. 

Locality TX7.-Exposure in roadside ditch along northwest 
side of Farm Road 739 (text fig. 15), 1.3 miles southwest of 
the intersection of Farm Road 739 and Southern Pacific Rail
way tracks southwest of Angus, Navarro County, Texas. 

Exposure of about tbree feet of light tan, massively bedded, 
ferruginous, quartzose silty mudstone. Contains a sparse, 
dwarfed benthonic foraminiferal fauna. 

LIMESTONE COUNTY, TEXAS 

Locality T X4.-Exposure in roadside gulley along northwest 
side of Farm Road 27 just northeast of its intersection with 
Texas Highway 171 (text fig. 16), 2.6 miles south 84 degrees 
east of the intersection of Texas Highway 171 and Farm Road 
1951 in Cooledge, Limestone County, Texas. 

This site exposes about thirteen feet of light tan to light 
gray, massively bedded, blocky fracturing, slightly ferruginous 
stained, highly calcareous mudstone. Washed residues consist 
of an excellently preserved, planktonic foraminiferal fauna 
(refer to text fig. 6). Sample TX4AA eollected at base of ex
posure; TX4AB at three feet; TX4AC at seven feet; TX4AD 
at ten feet; and sample TX4AE was taken at the top (thirteen 
feet above base) of the exposure near the culvert under Texas 
Highway 171. 

FALLS COUNTY, TEXAS 

Locality TXB.-Exposure in bluff along western bank of Big 
Creek, about 150 yards south of the bridge along Farm Road 
147 (text fig. 17),1.4 miles west along Farm Road 147 from 
the Falls-Limestone County Line, or 11.0 miles north 56 de
grees east from the intersection of Farm Road 147 and Texas 
Highway 7 in Marlin, Falls County, Texas. 

Exposure consists of about three feet of light gray, weather
ing tan, massive, non bedded, calcareous, highly quartzose 
silty and fine sandy, nonfossiliferous mudstone. 

Locality TX20.-Exposures along bank and in bluff of Brazos 
River extending from about 100 yards north to about 600 
yards south of the Farm Road 413 bridge over the Brazos 
River (text fig. 18), 0.5 miles southwest of the intersection 
of Farm Roads 413 and 1373 in southeastern Falls County, 
Texas. 

All samples contain a diverse and well preserved planktonic 
foraminiferal fauna (see text fig. 7) unless otherwise noted. 
Samples TX20XA and TX20XB (text fig. 19) were collected 
about 100 yards and 20 yards respectively north of the bridge 
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and along the eastern bank of the river. Samples TX20XC 
and TX20XD were taken about 10 yards and 100 yards re
spectively south of the bridge and along the western bank. Re
mainder of samples were collected from bluffs about 600 yards 
south and along the western bank of the Brazos River, Falls 
County, Texas. 

Unit A. Dark greenish-gray, massive, blocky fracturing, 
slightly quartzose silty and fine sandy, glauconitic and 
calcareous mudstone. Base of unit not observed. Lower 
five feet of unit containing numerous small pockets and 
lenses of clayey coquina. Disconformable contact with 
Unit B marks the Cretaceous-Tertiary boundary. 

Unit B. Light greenish-gray, thinly bedded, glauconitic 
and calcareous, very fossiliferous mudstone. This unit 
contains abundant reworked molluscan shell fragments, 
common fish-teeth, pyrite nodules, and small phosphatic 
pebbles. Disconformity at base of unit marks the Creta
ceous Corsicana Formation-Tertiary Kincaid Formation 
boundary. 

Unit C. Light gray to tan, very dense, indurated. musco
vitic, glauconitic, clayey, highly calcareous. medium to 
coarse grained quartzose siltstone. Contains a sparse and 
poorly preserved foraminiferal fauna. 

Unit D. Light greenish-gray, thinly bedded, somewhat fis
sile, glauconitic, silty and fine quartzose sandy, calcare
ous mudstone. Unit not sampled. 

Unit E. Light gray, f1aggy, calcilute. Not sampled. This 
unit is resistive to weathering, forming a topographic 
bench and riffles extending midway into the river at low 
water level. 

Unit F. Lithology as Unit D. Washed sample consists of 
medium to coarse grained quartzose silt containing a 
sparse, poorly preserved fauna of reworked Cretaceous 
and early Tertiary foraminifera. 

Unit G. Dark greenish-gray mudstone similar to Unit A. 
Washed residue contains a well preserved early Paleocene 
benthonic foraminiferal fauna with rare reworked GI/em
belitria cretacea and several species of Heterohelix. 

Unit H. Light gray to tan, massive, somewhat indurated, 
glauconitic, calcareous, fossiliferous, silty and fine quartz
ose sandy mudstone. This unit contains abundant early 
Tertiary mollusks. 

Unit I. Lithology as Unit G. Prominent bluff-forming 
unit exposed in the upper scarp along the western bank of 
the Brazos River. 

Locality TX3.-Sample taken from shallow subsurface by 
hand auger (about three feet below surface). From roadside 
ditch along southeastern side of Farm Road 4 I 3 (text fig. 20), 
3.4 miles north 78 degrees east of the intersection of U. S. 
Highway 77 with Texas Highway 53 in Rosebud, or 2.8 miles 
southwest along Farm Road 413 from the blinking light mark
ing its intersection with Farm Road 2027 in Wilderville, Falls 
County, Texas. 

Hand auger sample consists of light gray, weathering light 
tan, massive, poorly bedded, slightly quartzose silty and fine 
sandy, calcareous mudstone. 'Washed residues contain a well 
preserved and diverse planktonic foraminiferal fauna. 

MILAM COUNTY, TEXAS 

LO('(llity TX9.-Exposure in a small bluff along the southern 
bank of Walkers Creek (text fig. 21), 5.6 miles north 21 de
grees east of Cameron, Milam County, Texas. To reach this 
locality proceed east from Ben Arnold 2.2 miles along Farm 
Road 1444 to an unnumbered gravel road; turn south on 

gravel road 1.1 miles to the bridge over Walkers Creek. Walk 
east about 0.7 miles to the site (text fig. 22) just beyond the 
intersection of a major tributary from the northwest. 

Unit A. Corsicana Formation. Dark gray to light brown, 
finely laminated, conchoidal fracturing, slightly quartzose 
silty, calcareous mudstone. Lower portion of unit ferrugi
nous stained, and containing thin limonite lenses and 
selinite seams. Lower portion of unit (samples TX9XA 
through TX9XD) containing a predominately arenaceous 
and calcerous benthonic fauna. Upper portion of unit 
becoming more thickly bedded and bLocky fracturing. 
Samples TX9AD and TX9XE contain an abundant, excel
lently preserved planktonic foraminiferal fauna dominated 
by the Heterohelicidae (see text fig. 8). 

Unit B. Littig Member, Kincaid Formation. Light gray, 
somewhat indurated and massively bedded, blocky frac
turing, silty and fine quartzose sandy, slightly glauconitic, 
highly calcareous mudstone. Contact with Unit A uncon
formable. Lower portion of unit containing abundant 
small phosphatic pebbles, reworked fish-teeth and shell 
debris, in part filling borings which extend from six to 
eight inches into the underlying unit. Unit B abundantly 
fossiliferous and showing excellent preservation of plank
tonic fanna. No Paleocene foraminiferal species were 
observed. 

Unit C. Pisgah Member, Kincaid Formation. Light gray 
to tan, finely laminated, blocky fracturing, coarse silty 
and fine quartzose sandy, highly calcareous mudstone. 
Contact with Unit B gradational. Lower portion of unit 
containing scattered small phosphatic pebbles and re
worked shell debris. Unit C overlain by alluvium. No 
Paleocene foraminiferal species were observed. 

Locality TX19.-Exposures in a bluff along the northeastern 
bank of Hog Creek (text fig. 23), about 200 yards southeast 
of the Farm Road 486 bridge over Hog Creek, about 2.0 miles 
northeast of the Farm Road 486 bridge over Little River, or 
4.1 miles south 20 degrees east of the center of Buckholts. 
Milam County, Texas. 

Exposure consists of about twelve feet of light gray, weath
ering tan, massive, blocky fracturing, slightly glauconitic, 
quartzose silty and fine sandy, calcareous mudstone. Washed 
residue contains abundant phosphatic fish bone debris, small 
phosphatic pebbles, and common dark brown chert (probably 
a contaminant from the overlying alluvium), Sample TXI9XA 
was taken two feet above the base of the dry creek bed, about 
ten feet below the top of the exposure. Sample TX19XB was 
collected eight feet above the base, or about four feet below the 
top of the exposure. Both samples contain a diverse and well 
preserved planktonic foraminiferal fauna (see text fig. 6). 

TRAVIS COUNTY, TEXAS 

Locality TX25.-Corsicana Formation. Exposure in bluff 
along southeast bank of Onion Creek (text fig. 24), 1.5 miles 
south 57 degrees east of the intersection of Texas Highway 
71 and Farm Road 973, or 0.2 miles northeast of Texas High
way 71 bridge crossing over Onion Creek, in the southern 
portion of Travis County, Texas. 

This exposure consists of 106 feet of dark gray, blocky frac
turing, calcareous mudstone. The upper thirteen feet of the 
section weathers to a buff, calcareous mudstone. Sixteen sam
ples (TX 169-TX 184) were collected from the measured sec
tion. Sample TX169 was collected five feet above the base of 
the exposure; TX173 at 29.5 feet; TX176 at 51.0 feet; TX178 
at 72.5 feet; TXl81 and 87.5 feet; and sample TX184 was 
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collected at the top of the exposure, 106 feet above the base. 
This site yields a diverse and well-preserved planktonic forami
niferal fauna (text fig. 4). 

MEDINA COUNTY, TEXAS 

Locality DR27.-Escondido Formation. This site consists 
of yellowish-gray, silty and fine quartzose sandy, calcareous 
mudstone, interbedded with thin, brownisb-gray, indurated, 
silty limestone beds. The exposure is along the western bank 
of Seeo Creek, 3.0 miles north of D'Hanis and abollt one mile 
west of the entrance to the Rowe Ranch along Farm Road 
1796. Sample DR27·3 of Martin (1972) was collected eigh
teen feet above the base of the exposure. 

SOUTHWESTERN ARKANSAS 

Localities AR8, ARJ8.-Arkadelphia Marl, G. gansseri Sub
zone (see Pessagno, 1967, p. 380; 1969, p. 107). 

MEXICO 

Locality MX78.-Mendez Shale, A. mayaroellsis Subzone 
(see Pessagno, 1969, pp. 45-46, 124; Plate 26). 

Locality MX I 74.-Papagallos Shale, G. gansseri Subzone 
(see Pessagno, 1969, pp. 50, 127). 

Locality MX206.-Type Mendez Shale, A. mayarocllsis Sub
zone (see Pessagno, 1967, p. 377; 1969, p. 42), 

PUERTO RICO 

Locolities PR789.00, PR789.32, PR789.34.-Rio Yauco Mud
stone, R. SIIbcirclIml10dijer Subzone (see Pessagno, 1960, pp. 
88, 90; text fig. 1). 

JOIDES LEG 1II 

Station 21, Core 4, Sections 1-3, G. gansseri Subzone. Lo
cated on the northeastern edge of the Rio Grande Rise in the 
South Atlantic (refer to Maxwell, et at, 1970, pp. 367-411). 
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