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ABSTRACT

The biostratigraphic study of the topmost Cretaceous strata 

in the East Texas Embayment based on planktonic foraminifera, has 

yielded the following results.

The presence of a saddle shaped arch, referred to as the 

Grimes-Angelina topographic high, which was undergoing erosion during 

Maastrichtian and Danian times. The topmost preserved Cretaceous along 

the trend of the topographic high ranges in age from Campanian to mid

dle Maastrichtian.

The existence of active faults at the end of the Cretaceous 

for portions of the Mexia-Talco fault system, is suggested by the pres

ence of thick intervals of Midway strata containing reworked Cretaceous 

fossils located in two separate areas in the vicinity of Freestone and 

Limestone counties. In addition, at least some minor fault movement 

in the Mount Enterprise fault system is indicated by the presence of 

late early Maastrichtian age strata at the top of the Cretaceous in 

a well in Leon County located just south of a fault.

The remainder of the East Texas Embayment appears to have had 

no major tectonic movements at the end of the Cretaceous. For most 

of the East Texas Embayment, the age of the topmost Cretaceous strata 

appears to be late middle Maastrichtian.



CHAPTER I

INTRODUCTION

The present study of the Cretaceous-Tertiary boundary in the 

East Texas Embayment was undertaken in order to reconstruct the geo

logical history of this area at the end of the Cretaceous. No major 

study of the boundary in this area has previously been made. A princi

pal reason for the lack of work has been the absence of good petroleum 

reservoirs in this part of the stratigraphic section. Therefore, the 

oil companies have devoted little time to a study of the Cretaceous- 

Tertiary boundary.

The present work has tried to emphasize certain larger scale 

regional aspects associated with the Cretaceous-Tertiary boundary, 

namely the determination of areas of major uplift or subsidence and the 

determination of movements along major fault zones. For these objec

tives, a biostratigraphic study of the topmost Cretaceous strata based 

on planktonic foraminifera was selected as being the most useful. The 

study of the lithofacies and the biofacies associated with the Creta

ceous-Tertiary boundary might be equally relevant, however, this is 

considered to be beyond the scope of the present work.

1



CHAPTER II

STRATIGRAPHY

INTRODUCTION

The stratigraphic units dealt with in this study are in descend

ing order: the Tertiary Midway group and the Cretaceous Navarro and 

Taylor groups. These groups are lithostratigraphic units defined solely 

on physical characteristics, but several authors have attempted to use 

the names as time stratigraphic stages. There is no general agreement 

on the boundaries of the time-stratigraphic units which have been pro

posed. The stage boundaries based on macrofossils vary from those 

based upon foraminifera. When the Navarro and the Taylor are used as 

stages, paleontologists place the boundary at the uppermost range of 

Exogyra ponderosa and the lowermost range of Exogyra costata. Micro

paleontologists prefer to place the boundary at a faunal change that 

does not coincide with that of IS. ponderosa and IS. costata (Smith, 1962). 

Moreover, specimens that can be assigned to E. costata are occasionally 

found at lower stratigraphic levels in beds assigned to the Taylor 

(Stephenson, 1941). Exogyra cancellata has been considered to be a 

good index fossil for the basal Navarro Formation, the Neylandville 

Marl. The planktonic foraminifera associated with IS. cancellata in 

Texas are characteristic of earliest Maastrichtian age (Pessagno, 1967) 

whereas those associated with E. cancellata in the Mount Laural Forma

tion in New Jersey, indicate a later Maastrichtian age (Olsson, 1964). 

Even the age of the boundary between the Navarro and the Midway has been
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LEGEND FOR TEXT-FIGURE 1

1. Shell, #1 Roesslar, Bee County

2. Texas Eastern, #1 Garbe, Dewitt County 

3- Mobil, #1 Spanihel, Lavaca County

4. Mitchell, #1 Peschel, Austin County
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6. Phillips, #A-1 Coal & Coke, Montgomery County

7. Humble, #1 Ogletree, San Jacinto County
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9. Pan American, #1 Longbell, Tyler County

10. Justice Mears, #1 Lutcher Moore, Newton County

11. Lucerne, #1 Southern Pine Lumber Co., Trinity County

12. American Liberty, #1-B, Cameron Heirs, Angelina County

13. Pan American, #1-A Parker, Shelby County

14. Mallard and Locke, #1 Roller Heirs, Shelby County

15. Texas, #1 Strahan, Nacogdoches County

16. Fain _et a_l, #1 Yates, Nacogdoches County

17. Shell, #1 Darsey, Houston County

18. Christie ejt a_l, #1 Gordon, Leon County

19. Daniels, #1 Cox Estate, Leon County

20. Placid, #1 Smith, Milam County

21. Walker Creek Locality, near Cameron, Milam County

22. Smith, #1 Busby, Leon County

23. Zephyr, #1 M. Norris, Limestone County

24. Mobil, #1 Brown, Limestone County

25. Union of Calif., #1 Knight, Freestone County

26. Humble, #1 Ball, Freestone County
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LEGEND FOR TEXT-FIGURE 1 (continued)

27. Brown, #1 Goolsby, Freestone County

28. Conoco, #1 Williams, Freestone County

29. American Liberty, #1 Gage, Anderson County

30. Texaco, #1 Brown,-Henderson County

31. Humble, #1 Surratt, Van Zandt County

32. Bridewell, #1 Coker, Wood County

33. Atlantic-Richfield, #1 Isom, Harrison County

34. Ark-La Gas, #1 J. Davis, Harrison County
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disputed. Most authors place the boundary at the end of the Maastricht

ian but possibly it may be correlated with part of the lower Danian 

(Murray, 1961). There is no stratigraphically sound reason for con

verting the group names of these lithostratigraphically defined units 

to stage names. In this study the Midway, Navarro and Taylor groups 

will be used as originally defined, and time stratigraphic designations 

will be made in reference to the European stages.

TAYLOR GROUP

The Taylor group has many different facies that have been given 

formational and member names (Adkins, 1933). In this study only the 

uppermost unnamed marls and the Pecan Gap Chalk have been encountered 

in the southern portion of the East Texas Embayment along the trend of 

the Grimes-Angelina topographic high (Fig. 1). Apparently a topographic 

high existed at the end of the Cretaceous approximately from Grimes 

County eastward to Angelina and Jasper counties as most or all of the 

Navarro strata were eroded from this area. The exact boundary of this 

topographic high is not known. The upper contact is discussed with the 

Navarro.

NAVARRO GROUP

The Navarro group has been divided into the following formation 

in ascending order: Neylandville Marl, Nacatoch Sand, Corsicana Marl

and Kemp Clay. The Neylandville Marl is a gray, sandy marl ranging in 

thickness from around 50 feet to 400 feet (Adkins, 1933; Stephenson, 

1941). The Nacatoch Sand is described as a gray, massive calcareous 

sand usually ranging in thickness from 100 feet to 200 feet, but as 

much as 400 feet in Arkansas (Adkins, 1933). The Corsicana Marl is



described by Stephenson as a gray chalky marl, 20 feet to 100 feet or 

more in thickness that is separated from the Nacatoch along the out

crop belt by a disconformity. The Kemp Clay may be a very dark brown

clay to a light yellow or gray clay. Both of these lithologices may

be seen in the quarry near Littig, Travis County and along Walker 

Creek near Cameron, Milan County. The thickness of the Kemp Clay is 

rather variable, partly due to erosion of the upper part. It is diffi

cult to place the boundary between the Corsicana Marl and the Kemp Clay 

so that they are often undifferentiated, especially in subsurface work. 

The thickness of the Navarro above the Nacatoch Sand ranges up to 600 

feet in the subsurface (Adkins 1933). The upper boundary of the Kemp

Clay will be covered in detail in the discussion of the Midway group.

The contact between the Navarro group and the Taylor group is discon- 

formable in part (Murray, 1961; Adkins, 1933).

The contact between the Navarro group and the Midway group is 

disconformable in all outcrops in east Texas and most of the subsurface. 

Usually basal Midway strata occur above Navarro strata of middle Maas

trichtian age to possibly earliest Maastrichtian age. Some wells such 

as the Pan American, #1-A Parker (Fig. 1, No. 9) and the Shell, 7/1 

Darsey (Fig. 1, No. 17) may include strata of late Maastrichtian age 

and the contact between the Navarro and the Midway groups may be con

formable. However, Abathompha1us mayaorensis, which is characteristic 

of the late Maastrichtian, has not been found in any of the wells 

examined in the present study.

In the Pan American, 7/1-A Parker well, reworked Cretaceous 

planktonic foraminifera, including Globotruncana linneiana, occur above 

samples containing a planktonic foraminiferal assemblage that probably
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indicates an age at least as old as earliest late Maastrichtian. These 

reworked planktonic foraminifera were most probably eroded from the 

Grimes-Angelina topographic high and deposited on top of strata contain

ing this earliest late Maastrichtian assemblage. Danian age planktonic 

foraminifera characteristic of the basal Midway occur above the re

worked Cretaceous planktonic foraminifera.

In the Shell, #1 Darsey well, there is a barren interval between 

samples containing Danian age planktonic foraminifera and samples con

taining a late middle Maastrichtian age assemblage. This barren 

interval may be of late Maastrichtian age. The Humble, #1 Ogletree 

well, is located along the trend of the Grimes-Angelina topographic high 

due south of the Shell, #1 Darsey well. The top of the Cretaceous in 

this well is probably of middle Maastrichtian age although this is based 

on rather meager faunal evidence. This age is younger than that of 

wells located to the west and to the east-northeast along the trend of 

the Grimes-Angelina topographic high which are late Campanian to earli

est Maastrichtian in age. A possible explanation is that the Grimes- 

Angelina structure was somewhat saddle shaped, being relatively higher 

at both ends than in the middle in the vicinity of the Humble, #1 

Ogletree well in northeastern San Jacinto County. This interpretation 

is supported by the report of Nichols (1964) that during the lower upper 

Cretaceous the Sabine Uplift extended down toward the Angelina-Caldwell 

arch, a steeply plunging nose being formed at their intersection in the 

vicinity of Trinity, Walker and San Jacinto counties. If the structure 

was topographically lower in the middle, then the area to the north may 

also have been topographically lower than the surrounding areas. Thus 

sediments during the late Maastrichtian time could have accumulated in
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the area in the vicinity of the Shell, #1 Darsey well while surrounding 

areas were undergoing erosion and/or nondeposition.

MIDWAY GROUP

All the strata between the Navarro and the Wilcox groups con

stitute the Midway group. The contact with the sands of the Wilcox 

group appears to be conformable in most places. The contact with the 

underlying Cretaceous is disconformable in most places and is usually 

marked by a layer of glauconite, phosphatic nodules and reworked Cre

taceous fossils. The hiatus at the end of the Cretaceous does not 

appear to be of great magnitude and may not be present everywhere. 

Generally, strata of middle or late middle Maastrichtian age underlie 

the basal Tertiary. Significant erosion seems to be restricted to the 

area along the Grimes-Angelina trend. The age of the uppermost Creta

ceous along this trend is as old as late Campanian. There is probably 

no surface exposure that definitely can be said to have been subaerially 

exposed at the end of the Cretaceous. However, the existence of bored 

mud-cracked clay pebbles in the Littig conglomerate in the quarry near 

Littig, Travis County; indicate that some areas were subaerially exposed. 

The entire east Texas area does not appear to have undergone extensive 

erosion at the end of the Cretaceous. The rate of sediment accumulation 

was probably very slow over much of the area at the end of the Creta

ceous and the start of the Tertiary. The Littig Conglomerate at Walker 

Creek near Cameron, Milam County contains a great abundance of planktonic 

foraminifera in addition to a large amount of glauconite grains in the 

basal Midway. Both the abundance of planktonic foraminifera (Kuenen, 

1950) and the glauconite (Pettijohn, 1957) indicate a very slow rate of 

sediment accumulation. Probably the disconformity is the result of
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erosion and of a slow rate of sediment accumulation.

The Midway group is divided into the basal Kincaid Formation 

and the upper Wills Point Formation. The Kincaid Formation extends 

over all of east Texas in the subsurface. The average thickness of sur

face exposures of the Kincaid is 150 feet. In the subsurface it may be 

300 feet or more (Plummer, 1933). The upper contact is usually placed 

at the top of the Tehuacana limestone lentil and where this is absent, 

at the base of the so called second persistent glauconite in the basal 

Wills Point Formation. Usually the contact between the Kincaid and 

the Wills Point Formations is disconformable (Plummer, 1933).

The Kincaid has been divided into the basal Littig glauconite 

member and the Pisgah member. The Littig glauconite member usually 

contains phosphatic pebbles and reworked fossils. It is never more 

than a few feet thick. Barrow (1953) states that the Littig glauconite 

is a persistent horizon that can be used to separate the Tertiary from 

the Cretaceous when fossil evidence is lacking. However, other authors 

report that it is not continuous and not present everywhere at the base 

of the Tertiary (Rainwater, 1960; Plummer, 1933). The author has noted 

the absence of glauconite at the Cretaceous-Tertiary contact, particu

larly in wells in the eastern part of the East Texas Embayment. The 

Pisgah member consists of limestone lentils, clays, glauconitic clays 

and glauconitic sands.

The Wills Point Formation is discussed in the present study 

only in connection with the reworking of Cretaceous fossils in Limestone, 

Freestone and Leon counties (Fig. 1, Nos. 22-24, 26, 28). Therefore, 

it will not be considered in detail. The Wills Point consists of 

glauconitic sands, glauconitic clays, and clays and silty to sandy
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clays towards the top. The thickness ranges from 250 feet to 700 feet 

in east Texas (Plummer, 1933).



CHAPTER III

REGIONAL STRUCTURAL FEATURES 

INTRODUCTION

In the East Texas Embayment the main structural features associ

ated with the Cretaceous-Tertiary boundary are: to the east, the Sabine

Uplift with the Mount Enterprise fault zone and the Rodessa fault; to 

the north and west, the Mexia-Talco fault zone; to the south, the Grimes- 

Angelina tropographic high with a southwest trending-flexure which con

verges with the Balcones and Luling fault zones in the west to form 

the southwestern boundary of the East Texas Embayment near the San 

Marcos arch (see text fig. 1).

SABINE UPLIFT, RODESSA FAULT AND MT.

ENTERPRISE FAULT ZONE

There is no evidence to indicate that there were any major move

ments on the Sabine Uplift and the Rodessa Fault at the end of the 

Cretaceous. The absence of any recognizable reworking of Cretaceous 

fossils coupled with the presence of late middle Maastrichtian (age) 

faunas in this area support this conclusion. Some minor movements have 

been reported but these are reflected only in some small regional highs 

(Barrow, 1953).

There was possible activity along parts of the Mount Enterprise 

fault zone at the end of the Cretaceous. Barrow (1953) reports the 

existence of a V shaped fault in Leon County which may be a southwestern 

extension of the Mount Enterprise fault zone. This fault is located

14
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north of the Christie et al, #1 Gordon well (Fig. 1, No. 18). The 

planktonic foraminifera1 fauna found at the top of the Cretaceous in 

this well is indicative of a late early Maastrichtian age. This is an 

older age than is typically found for the youngest Cretaceous strata in 

the East Texas Embayment. The presence of this older age fauna at the 

top of the Cretaceous in this well is probably the result of erosion of 

younger age Cretaceous strata due to activity along this fault.

GRIMES-ANGELINA TOPOGRAPHIC HIGH

There was uplift along the southern boundary of the East Texas 

Embayment near the end of the Cretaceous. This is indicated by the 

presence of older topmost Cretaceous strata along part of the flexure 

than is found in the remainder of the East Texas Embayment. This uplift 

formed an arch that acted as a topographic high. The arch extended 

approximately from Grimes County in the west to Angelina and Jasper 

counties in the east. Bornhauser (1966) reports a large scour channel 

in western Madison County which cut down into the Pecan Gap Chalk of the 

Taylor group at the end of the Cretaceous. This channel was later 

filled with Midway sediments. The general trend of the channel appears 

to have been in a northeasterly direction. Apparently currents strong 

enough to scour out a large channel swept around the western end of the 

Grimes-Angelina topographic high during the end of the Cretaceous (see 

fig- 1).
Nichols (1964) reports that the area along the flexure was 

active during early to early late Cretaceous times but had no influence 

upon deposition of the Austin sediments. He states that in the early 

late Cretaceous the Sabine Uplift extended down to the vicinity of 

Walker, Trinity and San Jacinto counties where it intersected a
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topographic high along part of the flexure, producing a steeply plung

ing nose. The area of the steeply plunging nose appears to have remained 

as a topographically low area to the end of the Cretaceous. The Humble, 

#1 Ogletree well in northeastern San Jacinto County has a fauna at the 

top of the Cretaceous suggesting a middle Maastrichtian age. This is 

younger than the uppermost Cretaceous found in wells along the Grimes- 

Angelina topographic high to the west and to the east. Thus the 

topographic high appears to have been somewhat saddle shaped, being 

higher at both ends than in the middle. To the west of Grimes County 

there was no apparent uplift along the trend of the flexure at the end 

of the Cretaceous.

MEXIA-TALCO FAULT ZONE

The Mexia-Talco fault zone forms the northern and western 

boundaries of the East Texas Embayment. This zone is generally parallel 

to the regional strike. The Mexia-Talco zone extends from Bowie County 

in extreme northeastern Texas west to Hunt County where it turns south- 

southwest ending at Lee County as the zone approaches the San Marcos 

arch. The Mexia-Talco fault system consists of normal dip slip faults 

with the downthrown side principally to the west and to the north, 

usually accompanied by some complimentary faults with less displacement 

and'with their downthrown side to the east and to the south forming 

grabens (Barrow, 1953). Murray (1961) believes the fault system to 

have been active in the Jurassic or earlier although the oldest activity 

of this system reported by Barrow (1953) is in the earliest Cretaceous. 

The Mexia-Talco system had recurrent activity all through the Creta

ceous and in the Tertiary and recent times (Barrow, 1953). According 

to Barrow (1953) the amount of movement along the fault zone decreases
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in the younger strata and little or no evidence can be shown to clearly 

demonstrate that the zone was active during deposition of the Navarro. 

However, in one of his cross sections, a considerably thicker section 

of the Neylandville Marl is present in the Mexia-Talco graben indicat

ing that there was movement along the Mexia-Talco fault zone during 

deposition of the Navarro. The fact that the thickness of the Taylor 

strata in the graben is essentially no thicker than that of the Taylor 

to the east of the graben, indicates that the faulting did occur during 

deposition of the Navarro.

Information gathered in the present study suggests that there 

was probably fault activity along sections of the Mexia-Talco fault 

zone in Limestone and eastern Navarro counties, although this can not 

be definitely proven. Thick intervals of Midway strata in wells in 

Freestone, Limestone and western Leon counties contain reworked Creta

ceous planktonic foraminifera. From the distribution of the wells 

found to contain reworked fossils, the presence of reworked Cretaceous 

fossils could be expected also in extreme eastern Falls County, north

eastern Robertson County and eastern Navarro County. However, no wells 

were available for study in these areas. Barrow (1953) states that 

only fossils from the uppermost Navarro are found reworked and that 

these reworked fossils are only found in the basal Midway. However, 

Plummer (1933) reports the presence of reworked Cretaceous fossils in 

the Tehuacana limestone lentil in places. In some of the wells studied, 

the reworked Cretaceous fossils extend up into the Wills Point Forma

tion above the Tehuacana limestone lentil that marks the top of the 

Kincaid Formation of the Midway group (see text fig. 5). The ages of 

the reworked planktonic foraminifera range from Campanian to late 

middle Maastrichtian. Thus, at least in the counties mentioned above,
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fossils eroded from Navarro and Taylor strata were being deposited 

probably from late Maastrichtian time on into Danian time when the Kin

caid and Wills Point Formations were being deposited. These fossils 

probably were reworked as a result of erosion associated with fault 

movement.

Intervals with reworked Cretaceous fossils occur in the Conoco, 

#1 Williams well, 100 feet or more (fig. 1, no. 28; fig. 6, tab. 18); 

the Humble, #1 Ball well, 450 feet or more (fig- 1, no. 28; fig. 6, 

tab. 18); the Zephyr, #1 M. Norris well, 180 feet or more (fig. 1, no. 

23; fig. 5, tab. 13); the Mobil, #1 Brown well, 300 feet or more (fig.

1, no. 24; fig. 5, tab. 14); the Smith, #1 Busby well, exact thickness 

unknown (fig. 1, no. 22; tab. 16). The probable thicknesses of the 

intervals containing reworked Cretaceous fossils is based upon electric 

log correlations with the above wells, except the Smith, #1 Busby well 

for which no electric lo£ is available; from the top of the Cretaceous 

as picked in the Union of Calif., Knight #1 well (fig. 1, no. 25; fig.

4, tab. 17); and the Brown, Goolsby #1 well (fig. 1, no. 27; fig. 4, 

tab. 17) in southern and eastern Freestone County. No reworked fossils 

were found in these two wells. In the Zephyr, Norris #1 well and the 

Mobil, Brown #1 well; the reworked fossils extend up into the lower part 

of the Wills Point Formation. The reworked fossils appear to extend 

higher up into the Wills Point Formation in the Mobil, Brown #1 well by 

40 feet or more. However, this may be more apparent than real because 

reworked Cretaceous fossils are extremely rare in the upper part of the 

interval containing reworked fossils. The apparently greater thickness 

of the interval of reworked fossils in the Smith, Busby #1 well is not 

definitely proven without the availability of the electric log. Also, 

this well is located on the flank of the Marguez salt dome, possibly
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in a. rim syncline associated with this dome which could be responsible 

for a greater thickness of Midway sediments in this area. In the Conoco, 

Williams #1 well the interval of reworked fossils appears to be confined 

to the Kincaid. The greater thickness of the interval of reworked fos

sils in the Humble, Ball #1 well may possibly be due to a thickening of 

section downdip as a result of subsidence along the syncline associated 

with the Bethel salt dome. The Humble, Ball #1 well is located along 

the axis of this syncline to the southwest. If there was thickening of 

section downdip, then the top of the Cretaceous might occur higher up in 

the well rather than at the depth inferred from correlation with the 

wells without any reworked fossils. Unfortunately, little can be deter- 

mined by studying the electric log in this well because the first run 

begins in the Midway and the first distinctive horizon is the Nacatoch 

Sand, making precise correlation of the interval above the Nacatoch 

Sand impossible. There appears to be a northwest-southeast trend to 

the direction in which the reworked fossils occur (fig. 1, nos. 22-24,

26, 28). This apparent trend may be related to current directions 

during deposition of the sediments.

Evidence suggests that the occurrence of reworked Cretaceous 

fossils in these wells is a result of erosion associated with fault 

movements along portions of the Mexia-Talco fault zone. This interpre

tation is supported by the fact that not all of the wells in the area 

contain reworked fossils, especially the Brown, #1 Goolsby well and the 

Union of Calif., #1 Knight well that separate the two areas containing 

reworked fossils. Thick sections containing reworked fossils and which 

have an irregular aere.al distribution are suggestive of fault activity.

If a large land mass were being eroded, a more even aereal distribution 

would be expected. This irregular distribution of wells containing
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C J " O ,reworked Cretaceous fossils does not indic^e salt dome activity because

this would require currents that only carried the reworked fossils in a
'" " Ogeneral direction towards the Mexia-Talco fault zphe>. _In addition, 

there is only one minor salt dome located Jin the/v̂ Lcflnity of Limestone 

County. There is the possibility that the “reworking is a resist of the) 

scouring of channels by currents. There would have to be almost certain

ly two such scour channels', to supply reworked fossi^s^o the two separate 

areas. However, the only known scour channel in existence in that
' Dgeneral area is the one described by Bornhauser (1966) in western Madi-

son'County which appears to have a northeasterly trend rather than a 

northwesterly trend towards the areas of reworking. In conclusion, 

eros'ion associated with fault activity along portions of the Mexia-Talco 

fau^t zone was responsible for the intervals containing reworked fossils 

in the wells. The lack of reworked fossils in the two wells in Free

stone County and in the Placid, #1 Smith well in Milam County, located 

on the Mexia-Talco fault zone, indicate that only portions op- the fault 

zone were active sometime during the Maastrichtian to the Danian ages.

BALCONES AMD LULING FAULT ZONES 

The Balcones fault zone extends from possibly as far north as 

Collin County to Val Verde County in southwest Texas (Murray, 1961).

In the East\Texas Embayment the Balcones fault zone is generally sub-
/parallel to the Mexia-Talco fault zone. The Luling fault zone extends 

approximately from Williamson County across the San Marcos arch to the 

vicinity of Zavala County in the south. The Luling fault zone is 

located coastward of the Balcones fault zone and forms in effect a large 

poorly formed graben with the Balcones fault zone across the area of the 

San Marcos arch (Murray, 1961). These fault zones are encountered in
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the present study only in the southwestern extension of the East Texas 

Embayment where they converge with the Angelina-Caldwell flexure near 

the San Marcos arch. The information gathered from wells south and 

east of the San Marcos arch presents no evidence for activity along the 

Balcones and Luling fault zones at the end of the Cretaceous. In these 

wells, the uppermost Cre-tacepus planktonic foraminif era are indicative 

of a middle or late middle Maastrichtian age which appears to be the 

same as that found in most of the wells studied in the East Texas Em

bayment .
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CHAPTER IV 

BIOSTRATIGRAPHY

Planktonic foraminifera were used for the present study because 

of their widely recognized usefulness for biostratigraphic studies.

The numerous articles describing and using planktonic foraminifera have 

enabled reasonably precise zonations to be established for purposes of 

correlation and age determination. Because of their planktonic nature, 

these foraminifera are, in general, world wide in occurrence. This 

makes them excellent fossils for use in biostratigraphic work. The 

almost total extinction of the typical Mesozoic planktonic foraminifera, 

especially the Globotruncanidae, at the end of the Cretaceous, and the 

emergence of the Globigerinidae and Globorotaliidae at the start of the 

Tertiary, make the planktonic foraminifera ideal fossils to be used in 

the present study.

Other microfossils were not used for various reasons. There has 

been much less detailed work done on the stratigraphic occurrences of 

the benthonic foraminifera and ostracoda. At least some species of ben- 

thonic foraminifera and ostracoda are known to cross the Cretaceous- 

Tertiary boundary. For these reasons it would have heen necessary to 

study numerous surface outcrops and/or core samples containing the 

Cretaceous-Tertiary contact in order to work out the biostratigraphic 

relationships in detail. There are not many known outcrops containing 

the Cretaceous-Tertiary contact in east Texas from which unweathered 

samples could be collected to study microfossils. Only samples from 

one surface outcrop, which were found to contain abundant planktonic

25
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foraminifera, were studied. The lack of many surface exposures of the
rCretaceous-Tertiary contact is due to the tendency for the shales and 

clays of the Midway and Navarro to weather and form slopes covered with 

vegetation. Core samples across the Cretaceous-Tertiary boundary were 

not available, jjn the present work ditch samples from wells obtained 

from Shell Oil Company were almost exclusively studied. Therefore, it 

seemed best to restrict the study only to the planktonic foraminifera 

excluding other microfossils. ^

The ranges of the various species of planktonic foraminifera 

were mainly obtained from the literature, especially the comprehensive 

study of the Cretaceous of Mexico and Texas by Pessagno (1967) . These 

ranges were modified in a few instances by personal observations in the 

examination of numerous samples. In samples of the topmost Cretaceous 

strata where it was not possible to obtain a very restricted probable- 

age determination, an older probable-age was favored in the interpreta

tion of the data. This assumption seems to fit best with the other 

samples where more precisely determined probable-ages were obtained.

The top of the Cretaceous was picked in the wells on the first 

occurrence in the samples of planktonic foraminifera that are character

istic of the Cretaceous. The only exceptions to this were in the wells 

that contained reworked Cretaceous planktonic foraminifera. For these 

wells, an electric log correlation with two nearby wells that did not 

contain reworked Cretaceous planktonic foraminifera, was used. The 

Cretaceous-Tertiary boundary was assumed to be at an approximate 

thickness above the top of the Nacatoch Sand, which provided the dis

tinguishable electric log marker, based upon the position of the 

Cretaceous-Tertiary boundary in the two wells that did not contain re

worked Cretaceous planktonic foraminifera. The top of the Nacatoch



Sand was used to provide the electri^ log marker horizon due to the 

lack of any distinctive electric log marker horizon at the contact be

tween the upper Navarro and the lower Midway clays and shales.



CHAPTER V

CONCLUSIONS

From the study of the Cretaceous-Tertiary boundary in the East 

Texas Embayment based on planktonic foraminifera, the following state

ments can be made. Most of the area of the East Texas Embayment, 

including the Sabine Uplift, appears to have had no major tectonic move

ments at the end of the Cretaceous. Only strata of late Maastrichtian 

age appear to be missing in most places. A topographic high, referred 

to as the Grimes-Angelina topographic high, was in existence at the end 

of the Cretaceous along the southern boundary of the East Texas Embay

ment. Erosion of Cretaceous strata was associated with this uplift.

The ages of the topmost preserved Cretaceous range from Campanian to 

middle Maastrichtian along this trend,'.

There were probably some active faults at the end of the Cre

taceous in the East Texas Embayment. Portions of the Mexia-Talco fault 

system in the vicinity of Falls to Navarro counties were apparently 

active. This activity led to erosion of Cretaceous strata as old as 

Campanian in age which supplied reworked fossils to two separate areas 

in the vicinity of the active portions of the Mexia-Talco fault zone.

At least some minor fault movement is indicated for at least part of 

the Mount Enterprise fault system. This is indicated by the presence 

of late early Maastrichtian age strata at the top of the Cretaceous in 

a well in Leon County just south of a fault which appears to be a south

western extension of the Mount Enterprise fault zone.
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APPENDIX



SYSTEMATIC PALEONTOLOGY

Phylum Protozoa 

Subphylum Sarcodina 

Class Rhizopodea 

Order Foraminiferida 

Superfamily Globigerinacea 

Family Heterohelicidae 

Subfamily Guembelitrinae 

Genus Guembelitria Cushman, 1933 

Guembelitria cretacea Cushman

1933 Guembelitria cretacea Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 9, p. 37, pi. 4, figs. 12a,b.

1966 Guembelitria cretacea Cushman, Hofker, Palaeontographica, suppl. 

bd. 10, p. 318, pi. 72, fig. 155; pi. 73, fig. 159.

1967 Guembelitria cretacea Cushman, Pessagno, Palaeontographica Am., 

vol. V, no. 37, p. 258, pi. 87, figs. 1-3. (see Pessagno for earlier 

synonymy).

Subfamily Heterohelicinae 

Genus Heterohelix Ehrenberg, 1843 

Heterohelix glabrans (Cushman)

1938 Guembelina glabrans Cushman, Contr. Cushman Lab. Foram. Res., vol. 

14, p. 15, pi. 3, figs. 1,2.

1967 Heterohelix glabrans (Cushman), Pessagno, Palaeontographica Am., 

vol. V, no. 37, p. 259, pi. 88, figs. 1,2,10,11 (see Pessagno for 

earlier synonymy).
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Heterohelix globulosa (Ehrenberg)

1840 (1838) Textularia globulosa Ehrenberg, K, Preuss. Akad. Wiss. 

Berlin, Abh., p. 135, pi. 4, figs. 2 beta, 4 beta, 5 beta, 7 beta,

8 beta.

1958 Gumbelina globulosa (Ehrenberg), Ansary and Fakhr, Egypt. Jour.

Geol., vol. II, no. 2, pp. 120,121; pi, 1, figs. 22a,b.

1961 Gumbelina globulosa (Ehrenberg), Jurkiewicz, Act. Geol. Polon.,

11, (4), pi. 23, figs. 21a,b.

1963 Heterohelix globulosa (Ehrenberg), Graham and Church, Stanford 

Univ. Pub., Geol. Sci., vol. VIII, no. 1, pp. 61,62; pi. 7, figs.

11a,b.

1966 Guembelina globulosa (Ehrenberg), Hofker, Palaeontographica, suppl. 

10, p. 64, pi. 10, fig. 110.

1967 Heterohelix globulosa (Ehrenberg), Pessagno, Palaeontographica Am., 

vol. V, no. 37, p. 260, pi. 87, figs. 5-9, 11-13. (see Pessagno

for earlier synonymy).

Heterohelix navarroensis Loeblich 

1951 Heterohelix navarroensis Loeblich, Contr. Cushman Foram. Res., 

vol. 2, pt. 3, pp. 107,108, pi. 12, figs. l-3b, text fig. 1.

1967 Heterohelix navarroensis Loeblich, Pessagno, Palaeontographica 

Am., vol. V, no. 37, p. 261, pi. 89, figs. 8,9. (see Pessagno for 

earlier synonymy).

Heterohelix planata (Cushman)

1938 Guembelina planata Cushman, Contr. Cushman Lab. Foram. Res., vol. 

14, p. 12, pi. 2, figs. 13,14.
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1967 Heterohelix planata (Cushman), Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 261,262; pi. 86, figs. 3,4; pi. 89, figs. 6,7.

(see Pessagno for earlier synonymy).

Heterohelix punctulata (Cushman)

1938 Guembelina punctulata Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 14, p. 13, pi. 2, figs, 15,16.

1967 Heterohelix punctulata (Cushman), Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 262,263; pi. 86, figs. 7-10. (see Pessagno for 

earlier synonymy).

Heterohelix striata (Ehrenberg)

1840 (1838) Textularia striata Ehrenberg, K. Preuss. Akad. Wiss., Berlin, 

Abh., p. 135, pi. 4, figs. 1 alpha, 1 alpha prime, 2 alpha, 3 alpha, 

(not 9 alpha).

1958 Gumbelina striata (Ehrenberg), Ansary and Fakhr, Egypt. Jour.

Geol., vol. II, no. 2, pp. 122,123; pi. 1, fig. 24a,b.

1963 Heterohelix striata (Ehrenberg), Graham and Church, Stanford 

Univ. Pub., Geol. Sci., vol. VIII, no. 1, pp. 62,63; pi. 7, figs.

11a,b.

1966 Guembelina striata (Ehrenberg), Hofker, Palaeontographica, suppl. 

bd. 10, pp. 30,43,64,79; pi. 3, fig. 68; pi. 6, fig. 46; pi. 10,

— fig. 109; pi. 79, figs. 80,81; not p. 318, pi. 73, fig. 145.

1967 Heterohelix striata (Ehrenberg), Pessagno, Palaeontographica Am., 

vol. V, no. 37, p. 264, pi. 78, figs. 4,5; pi. 88, figs. 3-7; pi. 98, 

fig. 10. (see Pessagno.for earlier synonymy).

Heterohelix ultimatumida (White)

1929 Guembelina ultimatumida White, Jour. Paleo., vol. 3, p. 39, pi. 4, 

figs. 13a,b.



not 1958 Gumbelina ultimatumida White, Ansary and Fakhr, Egypt. Jour.

Geol., vol. II, no. 2, pp. 123,124; pi. 1, figs. 26a,b.

1961 Gumbelina ultimatumida White, Jurkiewicz, Act. Geol. Polon., 11, 

(4), pi. 23, figs. 22a,b. 

not 1966 Guembelina ultimatumida White, Hofker, Palaeontographica, 

suppl. bd. 10, p. 123, pi. 18, fig. 19.

1967 Heterohelix ultimatumida (White), Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 264,265. (see Pessagno for earlier synonymy).

Genus Gublerina Kikoine, 1948 

Gublerina robusta de Klasz 

1953 Gublerina acuta subsp. robusta de Klasz, Geol. Bavarica, no. 17,

p. 247, pi. 8, figs. ra,b;-figs. 5a,b.

1967 Gublerina robusta de Klasz, Pessagno, Palaeontographica Am., vol.

V, no. 37, p. 265, pi. 75, fig. 11. (see Pessagno for earlier 

synonymy).

Genus Pseudoguembelina Bronnimann and Brown, 1953 

Pseudoguembelina cos tulata (Cushman)

1938 Guembelina costulata Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 14, p. 16, pi. 3, figs. 7-9.

?1958 Gumbelina costulata Cushman, Ansary and Fakhr, Egypt. Jour. Geol.

vol. II, no. 2, pp. 119,120; pi. 1, figs. 23a,b.

1967 Pseudoguembelina costulata (Cushman), Pessagno, Palaeontographica 

Am., vol. V, no. 37, p. 266, pi. 79, fig. 1; pi. 88, figs. 8,9; pi. 

90, fig. 3. (see Pessagno for earlier synonymy).

Pseudoguembelina excolata (Cushman)

1926 Guembelina excolata Cushman, Contr. Cushman Foram. Res., vol. 2,



40

p. 20, pi. 2, fig. 9.. 

not 1958 Gumbelina excolata (Cushman), Ansary and Fakhr, Egypt. Jour.

Geol., vol. II, no. 2, pp. 124,125; pi. 1, fig. 28.

1967 Pseudoguembelina excolata (Cushman), Pessagno, Palaeontographica 

Am., vol. V, no, 37, pp. 266,267; pi. 68, figs. 4,5; pi. 90, fig.

5. (see Pessagno for earlier synonymy).

Pseudoguembelina kempensis Esker 

M.S. Pseudoguembelina kempensis Esker, Contr. Cushman Found. Foram.

Res., vol. 19, pt. 4,

Remarks: This species may have a somewhat greater range than orig

inally believed. The range appears to go from late early Maastricht

ian to early late Maastrichtian.

Pseudoguembelina palpebra Bronnimann and Brown 

1953 Pseudoguembelina palpebra Bronnimann and Brown, Contr. Cushman 

_  Found. Foram. Res., vol. 4, pt. 4, p. 155, text figs. 9a,b; 10a.

1967 Pseudoguembelina palpebra Bronnimann and Brown, Pessagno, Palaeon

tographica Am., vol. V, no. 37, p. 267, pi. 78, figs. 1-3; pi. 89, 

figs. 3,4. (see Pessagno for earlier synonymy).

Remarks: The specimens figured in the description of this species

by Bronnimann and Brown (1953) appear to be towards one extreme in 

the range of variation of this species. Specimens with more chambers, 

a less rapid rate of increase in the chamber size, and lacking com

pressed final chambers seem to be very commonly represented in the 

samples studied from Texas. Possibly the types studied by Bronnimann 

and Brown are more commonly found in strata of late Maastrichtian 

age.
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Genus Pseudotextularia Rzehak, 1895 

Pseudotextularla deformis (Kikoine)

1948 Guembelina striata (Ehrenberg) var. deformis Kikoine, Soc. Geol.

France, Bull., ser. 5, vol. 18, p. 20, pi. 1, figs. 8a-c.

1967 Pseudotextularia deformis (Kikoine), Pessagno, Palaeontographica 

Am., vol. V, no. 37, p. 269, pi. 90, fig. 16; pi. 92, figs. 19-21; 

pi. 97, figs. 16,17; pi. 98, figs. 15,17,18. (see Pessagno for 

earlier synonymy).

Remarks: Pessagno (1967) puts the lower boundary of the range of

this species at the start of the middle Maastrichtian. However, the 

range may extend slightly down into the early Maastrichtian. Speci

mens that are gradational between P. deformis and ]?. elegans occur 

which make the assignment to the one species or to the other, some

what arbitrary. This would naturally affect the position of the 

lower boundary of the range of P_. deformis.

Pseudotextularia elegans (Rzehak)

1891 Cuneolina elegans Rzehak, Naturhist. Hofmus., Ann., Wien, vol. 6, 

no. 1, p. 2 .

71958 Gumbelina ultimatumida White, Ansary and Fakhr, Egypt. Jour. Geol.,

vol. II, no. 2, pp. 123,124; pi. 1, figs. 26a,b.

1965 Heterohelix elegans (Rzehak), van Hinte, Koninkl. Nederl. Akad.

Wetensch., Proc., ser. B, 68, no. 1, p. 24, pi. 1, fig. 4.

1967 Pseudotextularia elegans (Rzehak), Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 268,269; pi. 75, figs. 12-17; pi. 85, figs. 10,

11; pi. 88, figs. 14-16; pi. 89, figs. 10,11; pi. 97, fig. 18; pi.

98, figs. 19,20. (see Pessagno for earlier synonymy).

Remarks: In the original description, this species was described as
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being costate. Specimens were found in the present study that would 

be assigned to P̂. elegans s.l. on shape. However, the surface orna

mentation of these specimens ranges from nonstriate to faintly 

striata. Whether or not this is important enough for separation of 

a new subspecies has not been determined yet. More studies of 

Campanian and Maastrichtian age samples will have to be made to 

determine the amount of variation and the stratigraphic range of 

this smooth type.

Pseudotextularia intermedia de Klasz 

1953 Pseudotextularia intermedia de Klasz, Geol. Bavarica, no. 17, p.

231, pi. 5, figs. 2a-c.

1967 Pseudotextularia intermedia de Klasz, Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 269,270; pi. 86, fig. 11.

Genus Racemiguembe1ina Gallitelli, 1957 

Racemiguembelina fructicosa (Egger)

1900 (1892) Guembelina fructicosa Egger, K. Bayer. Akad. Wiss. Munchen, 

Math.-Phys. Cl., Bd. 21 (1902), Abt. 1 (1899), p. 35, pi. 14, figs. 

8,9,24,(not 25,26).

1961 Pseudotextularia varians Rzehak, Jurkiewicz, Act. Geol. Polon.,

11, (4), pi. 23, figs. 26a,b.

1967 Racemiguembelina fructicosa (Egger), Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 270,271; pi. 90, figs. 14,15. (see Pessagno 

for earlier synonymy).

Genus Planoglobulina Cushman, 1927

  Planoglobulina Acervulinoides (Egger)

1899 Guembelina acervulinoides Egger, K. Bayer. Akad. Wiss., Math.-



Naturhist. Abt., Abh., kl. 2, vol. 21, p. 36, pi. 14, figs. 17,18, 

20-22.

1967 Planoglobulina acervulinoides (Egger), Pessagno, Palaeontographica 

Am., vol. V, no. 37, p. 271, pi. 87, fig. 14. (see Pessagno for 

earlier synonymy).

Remarks: This species appears to be rather widespread in occurrence 

in Texas, thus making it a useful index fossil for the late middle 

to late Maastrichtian.

Planoglobulina carseyae (Plummer)

1931 Ventilabrella carseyae Plummer, Univ. Texas Bull. 3101, p. 178, 

pi. 9, figs. 7-9.

1967 Planoglobulina carseyae (Plummer), Pessagno, Palaeontographica 

Am., vol. V., no. 37, pp. 271-272; pi. 87, figs. 10,15,16.

(see Pessagno for earlier synonymy).

Remarks: Specimens referred to I?, carseyae occur in the Kamp Clay

at the locality along Walker Creek"that are striate rather than 

costate. These specimens are also slightly more compressed than 

typical specimens of I>. carseyae but probably should be assigned 

to this species.

Planoglobulina multicamerata de Klasz 

1953 Planoglobulina multicamerate de Klasz, Geol. Bavarica, no. 17, 

p. 230, pi. 5, figs. la,b.

1967 Planoglobulina multicamerata de Klasz, Pessagno, Palaeontographica 

Am., vol. V, no. 37, 00. 272,273; pi. 89, fig. 15. (see Pessagno 

for earlier synonymy).
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Family Planomalinidae 

Genus Globigerinelloides Cushman and Ten Dam, 1948 

Globigerinelloides multispina (Lalicker)

1948 Biglobigerinella multispina Lalicker, Jour. Paleo., vol. 22, no.

5, p. 624; pi. 92, figs. 1-3.

1966 Globigerina biforaminata Hofker, Palaeontographica, suppl. bd. 10, 

pp. 79,96; pi. 14, fig. 82; pi. 17, figs. 64,76.

1966 Globigerina cf. aspera (Ehrenberg), Hofker, Palaeontographica, 

suppl. bd. 10, p. 123, pi. 18, fig. 16.

1967 Globigerinelloides multispina (Lalicker), Pessagno, Palaeontograph

ica Am., vol. V, no. 37, pp. 276,277; pi. 70, figs. 1,2; pi. 82, figs. 

10,11; pi. 91, figs. 1,2. (see Pessagno for earlier synonymy).

1968 Globigerinelloides aspera (Ehrenberg), Barr (part), Jour. Paleo., 

vol. 42, no. 2, pp. 313,314; pi. 37, figs. 6a,b; not figs. 3a,b.

Globigerinelloides volutus (White)

1928 Globigerina voluta White, Jour. Paleo., vol. 2, no. 3, pp. 197,

198; pi. 28, figs. 5a,b.

1967 Globigerinelloides volutus (White), Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 278,279; pi. 62, figs. 9-11; pi. 100, fig.

9. (see Pessagno for earlier synonymy).

Family Rotaliporidae 

Subfamily Loeblichellinae 

Genus Loeblichella Pessagno, 1967 

Loeblichella coarctata (Bolli)

1957 Praeglobotruncana coarctata Bolli, U. S. Nat. Mus. Bull., no. 215, 

p. 55, pi. 12, figs. 2a-3c.
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1967 Loeblichella coarctata (Bolli), Pessagno, Palaeontographica Am., 

vol. 7, no. 37, pp. 288,289; pi. 48, figs. 14,16,20; pi. 61, figs. 

4,5; pi. 62, figs. 1-3, 6-8; pi. 76, figs. 7-9.

Loeblichella hessi (Pessagno)

1962 Praeglobotruncana hessi hessi Pessagno, Micropaleo., vol. 8, rio.

3, pp. 358-360, pi. 5, figs. 8-12.

1967 Loeblichella hessi (Pessagno), Pessagno, Palaeontographica Am., 

vol. V, no. 37, p. 288, pi. 48, figs. 17-19; pi. 61, figs. 6-8, 9-11; 

pi. 100, figs. 1,2.

Family Globotruncanidae 

Genus Archaeoglobigerina Pessagno, 1967 

Ar.chaeoglobigerina blowi Pessagno

1966 Globotruncana cretacea (d'Orbigny) Douglas and Sliter, Tulane 

Stud. Geol., vol. 4, no. 3, pp. 109,110; pi. 1, figs. 7,8.

1967 Archaeoglobigerina blowi Pessagno, Palaeontographica Am., vol. V, 

no. 37, p. 316, pi. 59, figs. 1-10; pi. 94, figs. 2,3.

Remarks: The specimens assigned to this species often show a faint

double keel on the early chambers of the final whorl. According to 

Pessagno (1967), this is within the variation of this species but 

only occurs rarely. This species was not found in enough abundance 

in the present study to warrant any comment on Pessagno's statement.

Archaeoglobigerina cretacea (d'Orbigny)

1840 Globigerina cretacea d'Orbigny, Soc. Geol. France, Mem., Paris, 

vol. 2, no. 1, p. 34, pi. 3, figs. 12-14.

1958 Globotruncana globigerinoides Brotzen, Bieda, Geol. Inst,, Bull. 

121, vol. Ill, Micropaleo. Res., pp. 65,66; figs. 27a-c.
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1961 Globotruncana globigerinoides Brotzen, Jurkiewicz, Act. Geol.

Polon., 11, (4), pi. 24, figs. 7a-c.

1965 Globotruncana cretacea (d'Orbigny), van Hinte, Koninkl. Nederl.

Akad. Wetensch., Proc., Ser. b, 68, no. 1, p. 21, pi. 3, fig. 1.

1966 Globotruncana pura Hofker, Palaeontographica, suppl. bd. 10, p. 30, 

pi. 4, fig. 69.

not 1966 Globigerina cretacea d'Orbigny, Hofker, Palaeontographica, 

suppl. bd. 10, pp. 30, 79; pi. 3, fig. 64; pi 14, fig. 86.

1967 Archaeoglobigerina cretacea (d'Orbigny), Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 317,318; pi. 70, figs. 3-8; pi. 94, figs.

4*5. (see Pessagno for earlier synonymy) .

Genus Rugoglobigerina Bronnimann, 1952 

Rugoglobr iger ina hexacamerata Bronnimann 

1952 Rugoglobigerina reicheli hexacamerata Bronnimann, Bull. Am. Paleo., 

vol. 34, no. 140, pp. 23-25, pi. 2, figs. 10-12; text figs. 8a-m.

1967 Rugoglobigerina hexacamerata Bronnimann, Pessagno, Palaeontograph

ica Am., vol. V, no. 37, pp. 364,365; pi. 74, fig. 4; pi. 91,. figs. 

5-7. (see Pessagno for earlier synonymy).

Rugoglobigerina reicheli Bronnimann 

1952 Rugoglobigerina reicheli reicheli Bronnimann, Bull. Am. Paleo., 

vol. 34, no. 140, pp. 18-20, pi. 3, figs. 10-12; text figs. 4a-m, 

text figs. 5a-c.

1967 Rugoglobigerina reichelli Bronniman, Pessagno, Palaeontographica 

Am., vol. V, no. 37, p. 365, pi. 65, figs. 5-7; pi. 91, fig. 3.

Rugoglobigerina rotundata Bronnimann 

1952 Rugoglobigerina rugosa rotundata Bronnimann, Bull. Am. Paleo.,
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vol. 34, no. 140, pp. 34-36, pi. 4, figs. 7-9; text figs. 15a-e, 

text figs. 16a-c.

1966 Rugoglobigerina rotundata Bronnimann, Douglas and Sliter, Tulane 

Stud. Geol., vol. 4, no. 3, p. 116, pi. 1, fig. 5, ?fig. 6.

1966 Globigerina (Rugoglobigerina) rugosa (Plummer), Hofker, Palaeon

tographica, suppl. bd. 10, p. 96, pi. 17, figs. 49,60,62.

1967 Rugoglobigerina rotundata Bronnimann, Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 365,366; pi. 65, figs. 1-4; pi. 68, figs.

_l-3. (see Pessagno for earlier synonymy).

Remarks: Specimens that appear to be transitional between R. rotun

data and R. rugosa were found often in samples in this study. How

ever, the rather restricted stratigraphic range of typical specimens 

of R. rotundata warrents the separation of these forms from R. rugosa.

Rugoglobigerina rugosa (Plummer)

1927 Globigerina rugosa Plummer, Univ. Tex Bull. 2644, p. 38, pi. 2, 

fig. 10.

1966 Rugoglobigerina rugosa (Plummer), Douglas and Sliter, Tulane Stud.

Geol., vol. 4, no. 3, pp. 116,117; pi. 1, fig. 2.

1966 Globigerina (Rugoglobigerina) rugosa (Plummer), Hofker, Palaeonto

graphica, suppl. bd. 10, p. 79, pi. 14, fig. 83; not pi. 17, figs. 

59,60,62.

1966 Globigerina cretacea d'Orbigny, Hofker, Palaeontographica, suppl. 

bd. 10, pp. 30,64; pi. 3, fig. 64; pi. 11, figs. 119,122; ?p. 79, 

pi. 14, fig. 86.
1966 Globigerina pseudobulloides (Plummer), Hofker, Palaeontographica, 

suppl. bd. 10, p. 209, pi. 34, figs. 97,101.
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1967 Rugoglobigerina rugosa (Plummer), Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 366,367; pi. 75, figs. 2,3; pi. 101, figs. 8,9.

(see Pessagno for earlier synonymy).

Remarks: This species appears to have been the stem species of most

of the species of Rugoglobigerina. Transitional forms between R. 

rugosa and other species of Rugoglobigerina were often found in 

samples studied, particularly forms intermediate between R. macroceph- 

ala and R. rugosa.

__ . Rugoglobigerina scotti (Bronnimann)

1952 Trinitella scotti Bronnimann, Bull. Am. Paleo., vol. 34, no. 140, 

p. 57, pi. 4, figs. 4-6; text figs. 30a-m.

1967 Rugoglobigerina scotti (Bronnimann), Pessagno, Palaeontographica 

Am., vol. V, no. 37, p. 367, pi. 74, figs. 9-14; pi. 75, figs. 4-6.

(see Pessagno for earlier synonymy).

Remarks: According to Bronnimann (1952) there are five to six

chambers in the final whorl with the last one or two chambers being 

flattened. This appears to be characteristic of most specimens. 

However, specimens with seven to eight chambers in the final whorl 

are not uncommon. Also, in the forms with a higher number of chambers, 

the last three chambers, rarely four, are flattened and lack rugos

ities oh the spiral side.

Genus Globotruncana Cushman, 1927 

Globotruncana aegyptiaca Nakkady 

1950 Globotruncana aegyptiaca Nakkady, Jour. Paleo,, vol. 24, no. 6, 

p. 690-, pi. 90, figs. 20-22.
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not 1958 Globotruncana aegyptiaca var. duwi Nakkady, Ansary and Fakhr, 

Egypt. Jour. Geol., vol. II, no. 2, pp. 133,134; pi. ~2,'figs. 13a-c.

1966 Globotruncana aegyptiaca aegyptiaca Nakkady, El-Naggar, Bull.

Brit. Mus. (Nat. Hist.), Geol. suppl. 2, pp. 76-80, pi. 3, figs.

4a-d; pi. 4, fig. 1.

1966 Globotruncana aegyptiaca duwi Nakkady, El-Naggar, Bull. Brit. Mus. 

(Nat. Hist.), Geol. suppl. 2, pp. 80,81; pi. 3, figs. 5a-c.

1966 Globotruncana gagnebini Tilev, El-Naggar, Bull. Brit. Mus. (Nat. 

Hist.), Geol. suppl. 2, pp. 111,113, pi. 2, figs. la-3d, not 4a-d; 

pi. 3, figs. 3a-d,6, not la-d.

1967 Globotruncana aegyptiaca Nakkady, Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 319-321, pi. 79, figs. 2-4; pi. 83, figs. 8-10; 

pi. 94, fig. 6; pi. 95, figs. 8,9. (see Pessagno for earlier 

synonymy).

1967 Globotruncana duwi Nakkady, Pessagno, Palaeontographica Am., vol.

V, no, 37, pp. 333-336, pi. 83, figs. 2-7, pi. 95, figs. 12-14. 

Remarks: iS. aegyptiaca has been divided by some authors into various

species (El-Naggar, 1966; Pessagno, 1967). Most authors agree that 

G. gagnebini Tilev is a junior synonym of G. aegyptiaca. From 

specimens examined in the present study, the author is of the opin

ion that _G. duwi can not be separated from Gi aegyptiaca. A study 

of large populations of specimens belonging in this "group" was 

made to determine the variability. Different combinations of the 

morphological features of G. aegyptiaca and Gk duwi were found to 

occur. Some specimens could be definitely placed in one "species" 

or the other but there remained specimens that could not be clearly 

placed in either one or the other. In addition, both Ĝ  duwi and
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£. aegyptiaca appear to have the same stratigraphic range. There

fore, it seems advisable to place both in the same species, G. 

aegyptiaca.

Globo truncana area (Cushman)

1926 Pulvinulina area Cushman, Contr. Cushman Lab. Foram. Res., vol. 2, 

pt. 1, p. 23, pi. 3, figs. la-c.

1958 Globotruncana area (Cushman), Bieda, Geol. Inst., bull. 121, vol.

Ill, Micropaleo. Res., pp. 60,61; figs. 24a-c. 

not 1958 Globotruncana area caribica Gandolfi, Ansary and Fakhr, Egypt.

Jour. Geol., Vol. II, no. 2, p. 134, pi. 2, fig. 14.

71958 Globotruncana aegyptiaca var. duwi Nakkady, Ansary and Fakhr, 

Egypt. Jour. Geol.., pp. 133,134; pi. 2, figs. 13a-c.

1961 Globotruncana area (Cushman), Jurkiewicz, Act. Geol. Polon., 11, 

(4), pi. 24, figs. 6a-c.

1965 Globotruncana area (Cushman), van Hinte, Koninkl. Nederl. Akad. 

Wetensch. Proc., Ser. B, 68, no. 1, p. 20, pi. II, fig. 3; pi. Ill, 

fig. 3.

not 1966 Globotruncana area (Cushman), Christodoulou and Marangoudakis, 

Eclogae Geol. Helv., vol. 59, no. 1, pp. 304,305; pi. I, figs. 5a-c, 

7a-c.

1966 Globotruncana area (Cushman), Douglas and Sliter, Tulane Stud. 

Geol., vol. 4, no. 3, pp. 107,108; pi. 2, figs, 6,7.

1966 Globotruncana cf. area (Cushman), Caron, Rev. Micropaleo., vol. 9, 

no. 2, p. 83, pi. 5, figs. 5a-c, not figs. 6a-c.

1966 Globotruncana area (Cushman), El-Naggar, Bull. Brit. Mus. (Nat. 

Hist.), Geol. suppl. 2, pp. 83-86, pi. 1, figs. la-c, not fig. 2. 

(Nat. Hist.), Geol. suppl, 2, p. 113, pi. 3, figs. 2a-d.
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1966 Globotruncana leupoldi Bolli, El-Naggar, Bull. Brit. Mus. (Nat.

Hist.), Geol. suppl. 2, pp. 121,122; pi. 1,/figs. 4a-c.

1966 Globotruncana area (Cushman), Hofker, Palaeontographica, suppl. 

bd. 10, p. 140, pi. 21, fig. 65.

1966 Globotruncana rugosa (Marie), Hofker, Palaeontographica, suppl. bd. 

10, p. 30, pi. 3, fig. 67.

1967 Globotruncana area (Cushman), Pessagno. Palaeontographica Am., vol. 

V, no. 37, pp. 321-323, pi. 79, figs. 5-8; pi. 90, figs. 6-9; pi. 96, 

figs. 7,8,17. (see Pessagno for earlier synonymy).

1968 Globotruncana area (Cushman), Barr, Jour. Paleo., vol. 42, no. 2,
V  ■

p. 315, pi. 39, figs. 3a-c.

Globotruncana bulloides Vogler 

1941 Globotruncana linnei (d'Orbigny) subsp. bulloides Vogler, Palaeonto

graphica, suppl. bd. 4, abt. 4, p. 287, pi. 23, figs. 32-39. 

not 1958 Globotruncana lapparenti bulloides Vogler, Bieda,-Geol. Inst., 

Bull. 121, vol. Ill, Micropaleo. Res., pp. 58,59; figs. 23a-c.

1958 Globotruncana fornicata ackermanni Gandolfi, Ansary and Eakhr,

Egypt. Jour. Geol., vol. II, no. 2, p. 135, pi. II, figs. 16a-c.

1958 Globotruncana area caribica Gandolfi, Ansary and Fakhr, Egypt.

Jour. Geol., vol. II, no. 2, p. 134, pi. II, fig. 14.

1963 (1962) Globotruncana marginata (Reuss), Lehamnn, Notes Serv. geol.

Maroc., vol. 21, no. 156, p. 151, fig. 2x, pi. X, fig. 3.

1963 Globotruncana sp. aff. Globotruncana marginata (Reuss), Graham 

and Clark, Stanford Univ. Pub., Geol. Sci., vol. VIII, no. 1, p.

64, pi. 7, figs. 15a-c, 16a-c.

1967 Globotruncana bulloides Vogler, Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 324-326, pi. 64, figs. 15-17; pi. 67, figs. 1-3;
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pi. 73, figs. 9,10; pi. 75, figs. 4-8; pi. 97, figs. 14,15. (see 

Pessagno for earlier synonymy).

Remarks: The occurrence of this species with some forms that are

characteristic of the middle Maastrichtian may indicate that the 

upper range of this species is slightly higher than that reported 

by Pessagno (1967) .

Globotruncana contusa (Cushman)

1926 Pulvinulina area Cushman var. contusa Cushman, Contr. Cushman Lab.

Foram. Res., vol. 2, pt. 1, p. 23.

1D58 Globotruncana contusa (Cushman), Bieda, Geol. Inst., Bull. 121, 

vol. Ill, Micropaleo. Res., pp. 63-65, figs. 26a-c.

1966 Marginotruncana contusa (Cushman), Hofker, Palaeontographica, 

suppl. bd., 10, p. 95, pi. 17, fig. 78.

1966 Globotruncana contusa contusa (Cushman), El-Naggar, Bull. Brit^

Mus. (Nat. Hist.), geol. suppl. 2, pp. 90-93, pi. 7, figs. 2a-3c; 

pi. 11, figs. la,b.

1966 Globotruncana contusa patelliformis Gandolfi, El-Naggar, Bull. Brit. 

Mus. (Nat. Hist.), geol. suppl. 2, pp. 93-95, pi. 8, figs.-la**c.

1966 Globotruncana contusa witwickae Gandolfi, El-Naggar, Bull. Brit. 

Mus., (Nat. Hist.), geol. suppl. 2, pp. 95-97, pi. 7, figs. la-c.

1967 Globotruncana caliciformis caliciformis (de Lapparent), El-Naggar 

and Haynes, Contr. Cushman Found. Foram. Res., vol. 18, pt. 1, pp.

5-8, pi. 1, figs. 2a-3c; pi. 4, figs. 1-6.

1967 Globotruncana caliciformis galeodis Herm, El-Naggar and Haynes, 

Contr. Cushman Found. Foram. Res.,-vol. 18, pt. 1, p. 8, pi. 2, 

figs. 3a-5c.
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1967 Globotruncana caliciformis patelliformis Gandolfi, El-Naggar and 

Haynes, Contr. Cushman Found. Foram. Res., vol. 18, pt. 1, pp. 8-10, 

pi. 1, figs. la-c.

1967 Globotruncana caliciformis witwickae El-Naggar, Contr. Cushman 

Found. Foram. Res., vol. 18, pt. 1, pp. 10-11, pi. 1, figs. 4a-c.

1967 Globotruncana contusa (Cushman), Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 330-332, pi. 75, figs. 18-20; pi. 77, figs. 1-9; 

pi. 78, figs. 6-11; pi. 92, figs. 10-12; pi. 96, figs. 11, 13-16.

(see Pessagno for earlier synonymy).

Remarks: As noted by many authors, G. contusa is completely grada

tional with G. fornicata. It seems worthwhile to separate the forms 

with a very high spire from the longer ranging, low spire forms.

The range of the high spire forms, G. contusa, is from the middle 

to the late Maastrichtian making them a very useful guide fossil.

Globotruncana elevata (Brotzen)

1934 Rotalla eleyata Brotzen, Deutsch. Ver. Palastinas Zeitschr.,

Leipzig, Deutschland, vol. 57, p. 66, pi. 3, fig. c.

1961 Globotruncana canaliculata (Reuss), Jurkiewicz, Act. Geol. Polon., 

11, (4), pi. 24, figs. 4a,b.

1963 (1962) Globotruncana cf. andori de Klasz, Lehmann, Notes Serv. geol.

Maroc., vol. 21, no. 156, p. 151, fig. 2z, pi. X, fig. 1.

1963 (1962) Globotruncana stuartiformis Dalbiez, Lehamnn, Notes Serv.

geol. Marco, vol. 21, no. 156, p. 151, pi. X, fig. 2.

1963 Globotruncana elevata elevata (Brotzen), Graham and Church, Stan

ford Univ. Pub., Geol. Sci., vol. VIII, no. 1, p. 63, pi. 7, figs. 

13a-c.
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1965 Globotruncana stuarti (de Lapparent), Herm, Zeitschr. Deutsch.

Geol. Gesell., vol. 115, pt. 1, text fig. 15, fig. 1.

1966 Globotruncana stuarti parva Gandolfi, El-Naggar, Bull. Brit. Mus. 

(Nat. Hist.), Geol. suppl. 2, pp. 131-133, pi. 9, figs. 2a-d.

1966 Globotruncana stuarti stuarti (de Lapparent), El-Naggar, Bull. Brit. 

Mus. (Nat.„Hist.), Geol. suppl. 2, pp. 133-136, pi. 8, figs. 4a-d; 

not pi. 9, figs. la-d.

1966 Globotruncana stuarti subspinosa (Pessagno), El-Naggar, Bull. Brit. 

Mus. (Nat. Hist.), Geol. suppl. 2, pp. 139,140; pi. 10, figs. 3a-c; 

not fig. 2.

1966 Globotruncana elevata elevata (Brotzen), Christodoulou and

Marangoudakis, Eclogae Geol. Helv., vol. 59, no. 1, p. 306, pi. 1, 

figs. lOa-c, lla-c; text fig. 4, nos. 1,3,5,6,9.

1966 Globotruncana elevata (Brotzen), Douglas and Sliter, Tulane Stud.

Geol., vol. 4, no. 3, p. 110, pi. 3, fig. 2.

1966 Globotruncana stuartiformis Dalbiez, Douglas and Sliter, Tulane 

Stud. Geol., vol. 4, no. 3, pp. 114,115; pi. 3, fig. 3, not figs.

4,5. - '

1966 Globotruncana esnehensis (Nakady)sic., Hofker, Palaeontographica, 

suppl. bd. 10, p. 95, pi. 17, fig. 73.

1967 Globotruncana elevata (Brotzen), Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 336-338, pi. 78, figs. 12-14; pi. 80, figs. 1-6; 

pi. 81, figs. 9-14; pi. 93, figs. 1-5,8; text fig. 44. (see Pessagno 

for earlier synonymy).

1967 Globotruncana stuartiformis Dalbiez, Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 357-359, pi. 80, figs. 3-6; pi. 92, figs.

1-3; pi. 93, figs. 6,7; text fig. 44, fig. 17.
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1968 Globotruncana andori de Klasz, Barr, Jour. Paleo., vol. 42, no. 2, 

pp. 314,315; pi. 38, figs. 4a-c.

1968 Globotruncana stuartiformis Dalbiez, Barr, Jour. Paleo., vol. 42, 

no. 2, p. 318, pi. 38, figs. 3a-c; pi. 40, figs. la-c, 2a-c.

Remarks: The author includes forms within this species that show a

wide variation in sutural shape from those with partly tangential to 

entirely curved sutures. Only when all of the sutures on the final 

whorl are nearly tangential should specimens be referred to G. 

elevata stuartiformis. This follows the description of this sub

species by Dalbiez (1955). All types of transitional forms exist 

between G. elevata stuartiformis and G. elevata elevata. Various 

authors have used their own subjective views in placing specimens in 

one subspecies or the other, leading to confusion in the literature 

between these forms. The reported ranges of both of these subspecies 

are essentially the same, Campanian to Maastrichtian.

Globotruncana fornicata Plummer 

1931 Globotruncana fornicata Plummer, Univ. Texas Bull. 3101, pp. 19-8, 

199; pi. 13, figs. 4a-c,5,6.

1958 Globotruncana fornicata Plummer, Bieda, Geol. Inst., Bull. 121, 

vol. Ill, Micropaleo. Res., pp. 61-63, figs. 25a-c. 

not 1958 Globotruncana fornicata ackermanni Gandolfi, Ansary and Fakhr, 

Egypt. Jour. Geol., vol. II, no. 2, p. 135, pi. 2, figs. 16a-c.

1963 (1962) Globotruncana fornicata Plummer, Lehmann, Motes Serv. geol. 

Marco, vol. 21, no. 156, p. 148, figs. 2v,w,3m,r,t; pi. VII, figs. 

1-4.
1963 Globotruncana fornicata Plummer, Graham and Church, Stanford Univ. 

Pub., Geol. Sci,, vol. Ill, no. 1, pp. 63,64; pi. 7, figs. 14a-c.



56

1965 Globotruncana fornicata Plummer, van Hinte, Koninkl. Nederl. Akad. 

Wetensch., Proc., Ser. B, 68, no. 1, pp. 21-23, pi. I, fig. 1; pi.

II, figs. 1,2.

1966 Globotruncana fornicata Plummer, Caron, Rev. Micropaleo., vol. 9, 

no. 2, p. 80, pi. 4, figs. 6a-c.

1966 Globotruncana fornicata Plummer, El-Naggar, Bull. Brit. Mus. (Nat.

Hist.), Geol. suppl. 2, pp. 102,103; pi. 14, figs. 3a-5d.

1966 Globotruncana fornicata cesarensis Gandolfi, El-Naggar, Bull. Brit. 

Mus. (Nat. Hist.) Geol. suppl. 2, pp. 103-105, pi. 13, figs. 3a-4c; 

pi. 14, figs. 6a-c.

1966 Globotruncana fornicata fornicata Plummer, El-Naggar, Bull. Brit. 

Mus. (Nat. Hist.) Geol. suppl. 2, pp. 105-108, pi. 13, figs. 5a-c,

6; pi. 14, figs. lz-c.

1966 Globotruncana fornicata globulocamerata El-Naggar, Bull. Brit. Mus. 

(Nat. Hist.) Geol. suppl. 2, pp. 108,109; pi. 13, figs. la-c; pi. 14, 

figs. 2a-c.

1966 Globotruncana fornicata manaurensis Gandolfi, El-Naggar, Bull. Brit.

Mus. (Nat. Hist.), Geol. suppl. 2, pp. 109-11; pi. 13, figs. 2a-c.

1966 Globotruncana adamsi El-Naggar, Bull. Brit. Mus. (Nat. Hist.),

Geol. suppl. 2, pp. 75,76; pi. 8, figs. 2a-d.

1966 Globotruncana fornicata Plummer, Douglas and Sliter, Tulane Stud. 

Geol., vol. 4, no. 3, pp. 110,111; pi. 2, figs. 2,4; not figs. 1,3.

1966 Globotruncana area (Cushman), Christodoulou and Marangoudakis, 

Eclogae Geol. Helv., vol. 59, no. 1, pp. 304,305; pi 1, figs. 7a-c; 

not figs. 5a-c.

1967 Globotruncana fornicata Plummer, Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 338-341, pi. 63, figs. 1-9; pi. 80, figs. 7-9;
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pi. 96, figs. 3,4. (see Pessagno for earlier synonymy).

1968 Globotruncana fornicata Plummer, Barr, Jour. Paleo., vol. 42, no.

2, p. 315, pi. 39, figs. la-c, 2a-c.

Globotruncana gansseri Bolli 

1951 Globotruncana gansseri Bolli, Jour. Paleo., vol. 25, no. 2, pp. 196, 

197; pi. 34, figs. 1-3.

1958 Globotruncana gansseri Bolli, Ansary and Fakhr, Egypt. Jour. Geol., 

vol. II, no. 2, pp. 135,136; pi. II, figs. 17a-c.

1966 Globotruncana youssefi El-Naggar, Bull. Brit. Mus. (Nat, Hist.), 

Geol. suppl. 2, pp, 144,145; pi. 6, figs 4a-d,

1966 Globotruncana gansseri gandolfi El-Naggar, Bull. Brit. Mus. (Nat.

Hist.), Geol. suppl. 2, pp. 115,116; pi. 5, figs. 2a-d.

1966 Globotruncana gansseri gansseri Bolli, El-Naggar, Bull. Brit. Mus. 

(Nat. Hist.), Geol. suppl. 2, pp. 117-119, pi. 5, figs. la-d; pi.

11, fig. 3.

1966 Globotruncana gansseri subgansseri Gandolfi, El-Naggar, Bull. Brit. 

Mus. (Nat. Hist.), Geol. suppl. 2, pp. 119,120; pi. 5, figs. 3a-d.

1966 Globotruncana lugeoni Tilev, El-Naggar, Bull. Brit. Mus. (Nat. 

Hist.), Geol. suppl. 2, pp. 122,123; pi. 6, figs. la-d; pi. 11, fig.

2 .
not 1966 Globotruncana gansseri dicarinata Pessagno, El-Naggar, Bull. 

Brit. Mus. (Nat. Hist.), Geol. suppl. 2, pp. 114,115; pi. 5, figs. 

4a-d.

1967 Globotruncana gansseri Bolli, Pessagno, Palaeontographica Am., vol. 

V, no. 37, pp. 341-343, pi. 75, fig. 1; pi. 92, figs. 13-18; pi.

95, figs. 1-4. (see Pessagno for earlier synonymy).
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Globotruncana linnelana (d'Orbigny)

1839 Rosalina linnelana d'Orbigny, in Ramon de La Sagra, Historii

physique et Naturelle de l1fie de Cuba; A. Bertrand, Paris, Prance, 

p. 110, vol. 8, pi. 5, figs. 10-12.

1958 Globotruncana lapparenti tricarinata (Quereau), Bieda, Geol. Inst.,

Bull. 121, vol. Ill, Micropaleo.. Res., pp. 55-58, figs. 22a-c.

1958 Globotruncana lapparenti bulloides Vogler, Bieda, Geol. Inst., Bull.

121, vol. Ill, Micropaleo. Res., pp. 58,59; figs. 23a-c.

1961 Globotruncana lapparenti tricarinata (Quereau), Jurkiewicz, Act.

Geol. Polon., 11, (4), pi. 24, figs. 9a-c.

21961 Globotruncana ventricosa White, Jurkiewicz, Act. Geol. Polon., 11, 

(4), pi. 24, figs. 8a-c.

1963 (1962) Globotruncana linneiana (d'Orbigny), Lehmann, Notes Serv.

geol. Marco, vol. 21, no. 156, pp. 149,150; pi. VIII, figs. 4,5. 

not 1963 (1962) Globotruncana cf. tricarinata (Quereau), Lehmann, Notes 

Serv. geol. Marco, vol. 21, no. 156, p. 147, pi. IV, fig. 2.

1965 Globotruncana linneiana (d'Orbigny), van Hinte, Koninkl. Nederl. 

Akad. Wetensch., Proc., Ser. B, 68, no. 1, p. 23, pi. 1, fig. 3.

1965 Globotruncana tricarinata (Quereau), van Hinte, Koninkl. Nederl. 

Akad. Wetensch., Proc., Ser. B, 68, no. 1, p. 23, pi. Ill, fig. 2.

1966 Globotruncana lapparenti lapparenti Brotzen, Marianos and Zingula, 

Jour. Paleo., vol. 40, no. 2, p. 340, pi. 39, figs. 3a-c.

1966 Globotruncana sp. B. Marianos and Zingula, Jour. Paleo., vol. 40, 

no. 2, p. 341, pi. 39, figs. la-c.

1966 Globotruncana linneiana (d'Orbigny), Caron, Rev. Micropaleo-., vol.

9, no. 2, p. 83, pi. 5, figs. 3a-c.



59

1966 Globotruncana lapparenti tricarinata (Quereau), Caron, Rev. Micro

paleo., vol. 9, no. 2, p. 83, pi. 5, figs. la-c.

not 1966 Globotruncana lapparenti lapparenti Brotzen, Caron, Rev. Micro

paleo., vol. 9, no. 2, p. 80, pi. 5, figs. 4a-c.

1966 Globotruncana linneiana (d'Orbigny), Douglas and Sliter, Tulane 

Stud. Geol., vol. 4, no. 3, p. 112, pi. 4, fig. 8, not figs. 6,7; 

pi. 4, figs. 4,6,9. -- -

1966 Globotruncana tricarinata (Quereau), Douglas and Sliter, Tulane 

Stud. Geol., vol. 4, no. 3, p. 115, pi. 4, figs. 9,10.

1966 Globotruncana fornicata Plummer, Douglas and Sliter, Tulane Stud. 

Geol., vol. 4, no. 3, pp. 110,111; pi. 2, figs. 1,3; not figs. 2,4.

1966 Globotruncana lapparenti lapparenti Bolli, Christodoulou and Maran- 

goudakis, Eclogae Geol. Helv., vol. 59, no. 1, p. 305, pi. 1, figs. 

2a-c, 6a-c.

1966 Globotruncana aspera Hofker, Palaeontographica, suppl. bd. 10, p. 

30, pi. 3, fig. 66.

1967 Globotruncana lapparenti Brotzen, Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 344-346, pi. 71, figs. 6-13; pi. 97, figs. 8,9.

1967 Globotruncana linneiana (d'Orbigny), Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 346-349, pi. 72, figs. 1-4; 7-9; pi. 97, 

figs. 11-13. (see Pessagno for earlier synonymy).

1968 Globotruncana tricarinata (Quereau), Barr, Jour. Paleo., vol. 42, 

no. 2, p. 319, pi. 38, figs. la-c, figs. 8a-c.

Remarks: Pessagno (1967) reports that G. lapparenti is completely

gradational with G. linneiana, being separated from this species only 

by processing a narrower double keel. There seems to be little 

reason for maintaining two specific names for one natural group in
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which the only difference is a change in the height of the double 

keel. It should be sufficient to note that there is a general in

crease in the height of the double keel of G. linneiana in younger 

age strata. Therefore, G. lapparenti is regarded as a junior syn

onym of linneiana.

Globotruncana nothi (Bronnimann and Brown)

1956 Rugotruncana nothi Bronnimann and Brown, Eclogae Geol. Helv., vol.

48, no. 2, p. 551, pi. 22, figs. 16-18.

1966 Globotruncana cf. convexa Sandidge, El-Naggar, Bull. Brit. Mus.

(Nat. Hist.), Geo. suppl. 2, pp. 97,98; pi. 1, figs. 5a-c.

not 1966 Globotruncana nothi Bronnimann and Brown, Douglas and Sliter,

Tulane Stud. Geol., vol. 4, no. 3, p. 113, pi. 2, fig. 5.

1967 Globotruncana nothi (Bronnimann and Brown), Pessagno, Palaeontograph

ica Am., vol. V, no. 37, pp. 350,351; pi. 67, figs. 4-9; pi. 68, figs..

6-8; pi. 96, fig. 10. (see Pessagno for earlier synonymy).

Globotruncana orientalis El-Naggar

1963 (1962) Globotruncana cf. conica White, Lehmann, Notes Serv. geol, 

Maroc, vol. 21, no. 156, pp. 150,151; fig. 2y, pi. X, fig. 4.

1965 Globotruncana bolli-rosetta-conica, Herm, Zeitschr. Deutsch. Geol. 

Gesell., vol. 115, pt. 1, text fig. 5.

1966 Globotruncana orientalis El-Naggar, Bull. Brit. Mus. (Nat. Hist.), 

Geol. suppl. 2, pp. 125-127, pi. 12, figs. 4a-d.

1966 Globotruncana fareedi El-Naggar, Bull. Brit. Mus. (Nat. Hist.),

Geol. suppl. 2, pp. 100-102, pi. 9, figs. 4a-d.

1966 Globotruncana sp. El-Naggar, Bull. Brit. Mus. (Nat. Hist.), Geol.

suppl. 2, pp. 145,146; pi. 1, figs. 6a-c.

1967 Globotruncana stephensoni Pessagno, Palaeontographica Am., vol. V,
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no. 37, pp. 354-356, pi. 69, figs. 1-7; pi. 96, figs. 5,6. (see 

Pessagno for earlier synonymy).

Remarks: Apparently the species named by Pessagno is a junior syno

nym of G. orientalis El-Naggar. Pessagno places the upper limit of 

this species questionably in the middle Maastrichtian. El-Naggar 

places the upper limit of G. orientalis in the Abathomphalus mayaro- 

ensis zone. The author has observed specimens of orientalis 

associated with Abathomphalus mayaroensis in a sample from the Mendez 

shale of Mexico. Therefore it seems safe to assume that the range 

of ̂ 1. orientalis extends up into the late Maastrichtian. fareedi

El-Naggar appears to be just a variant of G. orientalis. El-Naggar 

even shows that G. orientalis and G. fareedi have exactly the same 

stratigraphic range. Since the holotype of G. orientalis best 

displays the characteristics that serve to distinguish the species 

of Gh orientalis-fareedi, it seems best to suppress the name fareedi 

in favor of orientalis. As Pessagno has stated, some specimens of 

this species may be exact homeomorphs of some specimens of Q . 

stuarti. This has made assignment of some specimens to one species 

or the other, questionable in some cases in the present study. How

ever, nowhere has this problem influenced the age determination of 

a particular sample due to the occurrence of other diagnostic species.

Globotruncana sharawnaensis El-Naggar 

1966 Globotruncana sharawnaensis El-Naggar, Bull. Brit. Mus. (Nat. Hist.), 

Geol. suppl, 2, pp. 130,131; pi. 12, figs. 3a-d.

Remarks: Only a single specimen was found that could definitely be

assigned to this species. The distinctive character of this species 

appears to be the single keel on the final whorl becoming a double
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keel on the last couple of chambers. The other morphological features 

of this species are very close to those of some specimens of G. 

orientalis and G. stuarti. Possibly some specimens of this species 

may be homeomorphs of G. orientalis and G. stuarti. More study of 

this species needs to be done in order to determine its relationship 

to G. orientalis and G. stuarti.

Globotruncana stuarti (de Lapparent)

1918 Rosalina stuarti de Lapparent, Serv. Carte Geol. Mem., Paris,

France, p. 11, pi. 1, ?figs. 5,6,7; text fig. 4 (p. 12); text figs. 

5a,b,?c (p. 13).

1958 Globotruncana citae Bolli, Ansary and Fakhr, Egypt. Jour. Geol.,

vol. II, no. 2, pp. 134,135; pi. II, figs. 15a-c.

1966 Globotruncana conica White, El-Naggar, Bull. Brit. Mus. (Nat. Hist.), 

Geol. suppl. 2, pp. 87-90, pi. 12, figs.„2a-d.

1966 Globotruncana esnehensis Nakkady and Osman, El-Naggar, Bull. Brit.

Mus. (Nat. Hist.), Geol, suppl. 2, pp. 98-100, pi. 12, figs. la-d.

1966 Globotruncana stuarti stuarti (de Lapparent), El-Naggar, Bull.

Brit. Mus. (Nat. Hist.), Geol. suppl. 2, pp. 133-136, pi. 8, figs.

4a-d; not pi. 9, figs. la-d.

1966 Globotruncana stuarti subspinosa (Pessagno), El-Naggar, Bull. Brit. 

Mus. (Nat. Hist.), Geol. suppl. 2, pp. 139,140; pi. 10, figs. 2a-c, 

not figs. 3a-c.

not 1966 Globotruncana stuarti parva Gandolfi, El-Naggar, Bull. Brit.

Mus. (Nat. Hist.), Geol. suppl. 2, pp. 131-133, pi. 9, figs. 2a-d.

1966 Globotruncana conica White, Douglas and Sliter, Tulane Stud. Geol., 

vol. 4, no. 3, pp. 108,109; pi. 3, fig. 9.

1967 Globotruncana conica White, Pessagno, Palaeontographica Am., vol.
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V, no. 37, pp. 338-340, pi. 65, figs. 8-10; pi. 82, figs. 1-5; pi.

93, figs. 12,13.

1967 Globotruncana stuarti (de Lapparent), Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 356,357; pi. 81, figs. 1-6; pi. 93, figs. 

9-11; pi. 94, fig. 7. (see Pessagno for earlier synonymy).

Remarks: _G. conica White appears to be a junior synonym of G. stuarti

(de Lapparent). Both have essentially the same stratigraphic range. 

Pessagno (1967) reports that these forms differ chiefly in the degree 

of convexity of the spiral side of the test. An arbitrary value 

based on the thickness of the umbilical side divided by the thickness 

of the spiral side was used to separate these forms into "species" 

by Pessagno. Such a division does not appear to be natural and ap

parently has no practical significance. Therefore, G. conica is 

considered to be a junior synonym of G. stuarti.

Globotruncana trinidadensis Gandolfi 

1955 Globotruncana caliciformis trinidadensis Gandolfi, Bull. Am. Paleo., 

vol. 36, no. 155, p. 47, pi. 3, figs. 2a-c.

1967 Globotruncana trinidadensis Gandolfi, Pessagno, Palaeontographica" 

Am., vol. V, no. 37, pp. 359-362, pi. 84, figs. 4-12; pi. 90, figs. 

9,10; pi. 96, figs. 1,2; text fig. 57. (see Pessagno for earlier 

synonymy).

Globotruncana ventricosa White 

1928b Globotruncana canaliculata var. ventricosa White, Jour. Paleo., 

vol. 2, no. 4, p. 284, pi. 38, figs. 3a-c.

1963 (1962) Globotruncana cf. ventricosa White, Lehmann, Notes Serv. 

geol. Maroc, vol. 21, no. 156, p. 150, pi. VI, fig. 5.
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1966 Globotruncana ventricosa White, Douglas and Sliter, Tulane Stud. 

Geol., vol. 4, no. 3, pp. 115,116; pi. 3, fig. 1.

1967 Globotruncana ventricosa White, Pessagno, Palaeontographica Am., 

vol. V, no. 37, pp. 362-364, pi. 75, figs. 21-26; pi. 79, figs. 9-14; 

pi. 95, figs. 10,11; pi. 99, fig. 2. (see Pessagno for earlier 

synonymy).

1968 Globotruncana ventricosa White, Barr, Jour. Paleo., vol. 42, no.

2, p. 319, pi. 40, figs. 3a-c.

Genus Rugotruncana Bronnimann and Brown, 1956 

Rugotruncana subcircumnodifer (Gandolfi)

1955 Globotruncana (Rugoglobigerina) circumnodifer subcircumnodifer 

Gandolfi, Bull. Am. Paleo., vol. 36, no. 155, p. 44, pi. 2, figs.

8a-c.

1966 Globotruncana gansseri dicarinata Pessagno, El-Naggar, Bull. Brit. 

Mus. (Nat. Hist.), Geol. suppl. 2, pp. 114,115; pi. 5, figs. 4a-d.

1967 Rugotruncana subcircumnodifer (Gandolfi), Pessagno, Palaeonto

graphica Am., vol. V, no. 37, pp. 369,370; pi. 62, figs. 14-16; pi.

74, figs. 1-3. (see Pessagno for earlier synonymy).

1968 Globotruncana subcircumnodifer Gandolfi, Barr, Jour, Paleo., vol.

42, no. 2, pp. 318,319; pi. 38, figs. 6a-c; pi. 40, figs. 4a-c.

Rugotruncana subpennyi (Gandolfi)

1955 Globotruncana (Rugoglobigerina) pennyi subpennyi Gandolfi, Bull.

Am. Paleo., vol. 36, no. 155, p. 73, pi. 7, figs. la-c.

1966 Globotruncana nothi Bronnimann and Brown, Douglas and Sliter, Tulane 

Stud. Geol., vol. 4, no. 3, p. 113, pi. 2, fig. 5.

1967 Rugotruncana subpennyi (Gandolfi), Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 370,371; pi. 76, figs. 12-14; pi. 91, figs.



65

8-15. (see Pessagno for earlier synonymy).

Family Abathomphalidae 

Genus Globotruncanella Reiss, 1957 

Globotruncanella havanensis (Voorwijk)

1937 Globotruncana havanensis Voorwijk, Kon. Akad. Wetensch., Proc., 

vol. 40, p. 195, pi. 1, figs. 25,26,29.

1966 Globotruncanella havanensis (Voorwijk), Douglas and Sliter, Tulane 

Stud. Geol., vol. 4, no. 3, pp. Ill, pi. 1, figs. 9,10.

1967 Globotruncanella havanensis (Voorwijk), Pessagno, Palaeontographica 

Am., vol. V, no. 37, p. 373, pi. 84, figs. 1-3. (see Pessagno for 

earlier synonymy).

1968 Praeglobotruncana havanensis (Voorwijk), Barr, Jour. Paleo., vol.

42, no. 2, p. 314, pi. 37, figs. 1,2.

Remarks: This species has usually been described as having four

chambers in the final whorl. In the present study specimens with 

five chambers in the final whorl were observed. The forms with a 

higher number of chambers have a less rapid increase in chamber size.

Globotruncanella petaloidea (Gandolfi)

1955 Globotruncana (Rugoglobigerina) petaloidea Gandolfi, Bull. Am. 

Paleo., vol. 36, no. 155, p. 52, pi. 3, figs. 13a-c.

1966 Globotruncana petaloidea Gandolfi, Douglas and Sliter, Tulane Stud. 

Geol., vol. 4, no. 3, pp. 113,114; pi. 1, fig. 11.

1967 Globotruncanella petaloidea (Gandolfi), Pessagno, Palaeontographica 

Am., vol. V, no. 37, pp. 374,375; pi. 82, figs. 6-9. (see Pessagno 

for earlier synonymy).

Remarks: This species like the closely related species G. havanensis,

has usually been described as having four chambers in the outer whorl.
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In the present study specimens with as many as six chambers in the 

final whorl have been observed.

Family Globorotaliidae 

Subfamily Globorotaliinae 

Genus Globorotalia Cushman, 1927 

Globorotalia compressa (Plummer)

1927 Globigerina compressa Plummer, Univ. Texas Bull. 2644, p. 135, pi.

8, figs. lla-c.

1964 Globorotalia compressa (Plummer), Nogan, Cushman Found. Foram. Res., 

Spec, Pub. no. 7, p. 40, pi. 5, figs. 7-9. (see Nogan for earlier 

synonymy).

1966 Globigerina compressa Plummer, Hofker, Palaeontographica, suppl. 

bd. 10, pp. 156,231,317; pi. 25, fig. 167; pi. 43, fig. 94; pi. 74, 

fig. 168; pi. 75, fig. 184.

Globorotalia pseudobulloides (Plummer)

1927 Globigerina pseudobulloides Plummer, Univ. Texas Bull. 2644, pp. 133, 

134; pi. 8, figs. 9a-c.

1964 Globorotalia pseudobulloides (Plummer), Nogan, Cushman Found. Foram. 

Res., Spec. Pub. no. 7, p. 41, pi. 6, figs. 1-3. (see Nogan for 

earlier synonymy).

1966 Globigerina pseudobulloides Plummer, Hofker, Palaeontographica, 

suppl. bd. 10, pp. 96,157,209,245,317; pi. 17, figs. 63,65,67,68,

75; pi. 25, fig. 167; not pi. 34, figs. 97,101; not pi. 39, fig. 49; 

pi. 48, fig. 37; pi. 72, fig. 152, not 153; pi. 73, figs. 156,157,

161; pi. 74, figs. 167,173,176; pi. 76, figs. 186,189.
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Globorotalia trinidadensis Bolli 

1957 Globorotalia trinidadensis Bolli, U. S. Nat. Mas., Bull., no. 215,

p. 73, pi. 16, figs. 19-21.

1964 Globorotalia trinidadensis Bolli, Luterbacher, Eclogae Geol. Helv.,

vol. 57, no. 2, pp. 651,652; figs. 26-29.

1965 Globorotalia praecursoria (Morozova), Berggren (part), Micropaleo.,

vol. 11, no. 3, pp. 293,294; pi. 1, figs. 1-4. (see Berggren for 

earlier synonymy).

1966 Globigerina pseudobulloides Plummer, Hofker, Palaeontographica, 

suppl. bd. 10, p. 245, pi. 39, fig. 49; pi. 72, fig. 153.

Remarks: Berggren (1965) considers G. trinidadensis to be a junior

synonym of G. praecursoria. Berggren states that _G. praecursoria is 

at one end of the variability of G. trinidadensis, but the typical 

forms of G. praecursoria are difficult to recognize in the lower 

Danian. Luterbacher (1964) has kept these forms separated as two 

distinct species. The specimens in the present study fit in well 

with Bolli's species, therefore they are referred to G. trinidadensis.

Family Globigerinidae 

Subfamily Globigerininae 

Genus Subbotina Brotzen and Pozaryska, 1961 

Subbotina triloculinoides (Plummer)

1927 Globigerina triloculinoides Plummer, Univ. Texas Bull. 2644, pp.

134,135; pi. 8, figs. lOa-c.

1957 Globigerina triloculinoides Plummer, Bolli, U. S, Nat. Mus., Bull., 

no. 215, p. 70, pi. 15, figs. 18-20; pi. 17, figs. 25,26. (see 

Bolli for earlier synonymy).
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1966 Globigerina triloculinoides Plummer, Hofker, Palaeontographica, 

suppl. bd. 10, p. 245, pi. 48, figs. 31,39.

Genus Globoconusa Khalilov, 1956 

1953 Globigerina daubjergensis Bronnimann, Eclogae Geol. Helv., vol.

45, no. 2, pp. 340,341; fig. 1.

1964 Globigerinoides daubjergensis (Bronnimann), Nogan, Cushman Found. 

Foram. Res., Spec. Pub. no, 7, p. 38, pi. 4, figs. 10-12. (see Nogan 

for earlier synonymy).

1966 Globigerina daubjergensis Bronniman, Hofker, Palaeontographica, 

suppl. bd. 10, pp. 96,157,210,231,245,314-317; pi 17, figs. 61,74; 

pi. 24, fig. 140; pi. 25, fig. 168; pi 39, figs. 50,68; pi. 43, figs. 

107,111; pi. 48, figs. 35,36,38; pi. 72, fig. 154; pi. 73, figs. 160, 

163,164; pi. 74, figs. 169,174,175,177; pi. 75, figs. 181,182,185; pi. 

76, figs. 187,188,190; text figs. 173,174.

Remarks: G. daub jergensis is rare in occurrence in the samples of

the Littig Cng. from the Walker Creek locality. This species was not 

recognized in any of the well samples. This absence may be due to 

the rareity of this species or due to the small size of this species, 

only the size fraction of the samples above a 150 mesh sieve being 

studied.
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P s e u d Q K U o m b e l l n a  l u m p e n s  I s  K s k o r
P s e u d O r U e m . b e l I n n  p a ' l p o b r a
P s e u d o  t a x  t u l n r  I n  b o  T o r  n i l s

I ' r o n n l n a n n  
(K  i k o T n  e  )

P s o u d o t o x t u l a r i n  s l o s
J: ; e u d o t e x ^ u T a r l a  i n t e r m e d i n  H e  K l a s z
H o c e:nl y u o m b e  I i n n  i'rvic 1 1 c o s  a ~(l£sr^ecT~
V 1 a i )o k l o h i i j. l n a  a c u r v u l l n o l d e s  ( i i u i ~ e r 7
P i n n o y l o b u l l n a  c a r  s o y a  e  ( P l u m m e r T
P l n r i o v . L o b i i J .  l n a  m u T t  i c a m e r a  t o  d o  K l g s z  
G l o b  I v o  r  1 n  e  1  l o i d e s  m u  1 1  l s p l n a  T f . a l  l c k r . - r T

G l o b l y e r  i n ?  l l o l d o s  v o l i i t u s  ( W h i t e )  
L o e b  1.1 c i i e l I n  conrc.tr-a t n  ( b o l l i )
L o  e  b  1.1 c h o l l n  h e  a  s i  ( P a s s ? y n o T
A f c h n e o v l i i b l c o r l n o  b l o w l  F c s s ? f ; n o
A r c h ■ l e o v . l o b l g e r l n n  c r o t o e e n  ( d ' O r b l prn y )
I H i K O a l o b l  r ? r  i n ?  h e x o f t n m r o  t ?  B r o n n i m a n n
F U i v o f; l o  1:i f ; o r l n a  r o . V c h o . i l  b r o n n i m a n n
Buv.oc; l.o b  1 ;--er 1 n a  t o  t u t v.!a t n  B r o n n i t a a n n
R  u f . o y, 1  o  b  1 y. o  r  1 n a r u v o s r  
R w r o y ]  o b i v c r  1)1?.

 ̂P l u m m e r )
o o t t l  ( B r o n n l ni n n n )

G l o b o t r u i i c a m  a e p r y p t l a c a  K o k K a f l y

G 1 o b o t r u n c.-ina a r c o  " ( C u s h m a n  j
G l o b e t r u n e n n a  b u l l o l d e s  V o y l e r
G  l o b e  t r u n c a n . ’i c o n t u [ C u s h  nuni)
G .1 o b o  t r u  n c a n . a  c  L e v a  t a  (  B r o t z e n )

G  l o b o  t r u n e n n n  f o r n i c a  t.a P l u m m e r
G . l o b o t r u n c n n a  p a n s s c r l  B o l l i ____________
G l o b o t r u n c n n *  1 jr. tie T a n a  ( d  1 O i b l ^ r i y T '

i r o n n i m . a n n  a n d  B r o w n )G 1  o b o t r u r . e n n a  n o t  h i  _
G i a b o t r u n c..-in.?. o r  j e n t a i l s  K 1  K a r r y a r
G l o b o t r u n c a . Q F  sh.ar a vrrig.on.a l s  E l  K oj-rfco r
G J o b c T t r u v i r .i.n q  s t u ~ i r t l ( d o  L o p p a r o n t T *
G f o h o t r  u n c a n  a  t r  1 n  I d  a d  c:r.s 1 s  G n n d o l f l
G l o b o t r u n r - . i n a  v e n v r l c o s a  W h i t e  ____________

s u b c I r o u r . n o d  1 f e r  ( O n n d o . l  f l )~ 
s u h p n n n .yl ( G a n d o l f P _____

P.  i ; y o t r u n > . n n «

Riij.'o t r u  tic.-.-n: 
G l o b e  t r i m  c a n a  
G l o r ' O  t r u n e . n  n e

ll.g h a v n n e t s l a  ( V o o r i r l  j k  
i l a  p e t a l o l d s a  "( O a n d o i r i

§

a n d  B r o w n

X
X
X
X
X

X

X

X
X

X

X

X
X

X
X
X

X
X

X

X

X

X

X
X

X

X

X
X

X

X

Tnblu i, faunal distribution, Harrison County



71

W o o d  C o u n t y  
B r i d e w e l l  C o .  

C o k e r

V a n  Z a n d t  C o u n t y  
H u m b l e  O i l  C o .
# 1  S u r r a t t

W e l l  s a m p l e  i n t e r v a l  W e l l  s a m p l e  i n t e r v a l

G l o b o r o t a l i a  c o m p r e s s a  ( F l u m m e r T
G l o b o r o t a l i a  p s e u d o b u l l o i d s s  ( P l u m m e r ]
G l o b o r o t a l i a  t r i n i d a d e n s i s  b o l l i _____
S u b b o t i n a  t r l l o c u .l i r . o t d a s  ( P l u m m e r  ) 
G u e m b e l I t r i a  e r e t e c e n  C u s h m a n
i l e t e . r o ' n e l i x  g l a b r a n s  ~ T c ~ u ~ s h m a n )
H e t e r o h e l i x  p l o b u l o s a  (Jj.hr e n b e r p ;  J 
H e t e r o h e l i x  n a v a r r o o n s i s  L o e b l i o h

X  X

Tfe t e r  o n e  l l x  p  1  a n g t a  ( C u s h m  a  r i T
H e t e r o h o l l x  n u n c t u L a t a  ( C u s h m a n )  
H e t e r o h e l l x  s t r i a t a  ( B h r e n b e r r ) 
H e t e r o h e l i x  u l t i m a t u m i d a  ( W h i t e r
G u b l e r l n a  r o b u s t a  d e  K l a . s z  
P s a u d o g u e m b e I i n a  c o s t u l a t a  " ( C u s h m a n )
P s c m l o . R U e m b e l i n a  c x c o l a t a  ( C u s h m a n )
P s o u d o f r r n e i n b e i l n .u  k e n i p e n s i o  E s k e r ________

B r o n n i m a n n  
( V. i k o i n e  )

P s e u d o r . u e m b e l i n a  D a . l D e b r a a n d  B r o w n
P  n  o  u d  o  t  e x  t u  1  a r  i a  d  e  f o  r  m  :i i
P s e u d o t a x t u 1 a r i a  e l e m a n s  ( R z e h a i : )
P  s  e u d o  t  o  x  t u 1 a  r  i a________________________ 1 nter.TiCd.ia d o  K l a s z
R a c o m i R u c m b a i i n a  f r u c L l c o s a  (iov.tor)' 
P l a i h . l L ' l b b u  1 i n a  a c e r v u l . i n o . i d e s  (Jfepce r T ~
P l a n o q l o b n  L i n a  c a r s e y aje
P l a n o . R l o b u  L i n a  r o u l t t r . a n a r a t a  d e  K l a s z ____
G l o B l r e r  1 n e . l i e i d e s  :nu it. lr.p l  n a  ( L o l i c k e r )
G 1  o  b  l r; e  r  i ;; e  l i e  a d o s  v a l u t a s  f W h i t e  ) __________
L o e b l t c holl.-?. u o & r c t a t a  ( B o l l i )
L o e b l i  o ' n e l l a  h e s a l  ( P e s s o a n o  ) _______
A r c h a e o x l o b i f i e r i r .?. b l o w !  P e s s a q n o __________
A r c h a e o r l o b  l;.:er 1 n a  e r e  l a o e u  ( d  C r b l ^ n y ]
B u i r o jtl o ' o l f ’r e r i n a  h e x . ?  c a m e r a  to. B r o n n i m a n n
R n j :oft 1  o b i [■:e r i n a  r e  1 c h . o T i _ _ l r o n n t n m n n ________
H u k o ;.t 1  o b  1 iter 1 rta r o t u n d a t n  P . r o n n l a a n n ______
R u r o u l o b i f r c e r i n a  r n r c o s a  T P l u m m e r T
R u r o r ! c b i ; t s r i n a  s c o t t i  {;lr o n n t m a n r T T

X

G l o b o t r u n o a n a  a e r y n t t a c a  K q k k a d y  
G l o b o t r u n c a n a  a r e a  ( C u s h m a n )
G l o b o t r u n c a n a  b u l l o l d e s  V o f t l e r  
G l o b o t r u n c a n a " c o n t u s a  ( C u s h m a n )
G l o b o t r u n e n n a  e l c v a t a T B r o b z e n )
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o  t r u n c a n a  R a n s s e r i  B o l l i
G l o b o t r u n c a n a  l i n n e i a n a  ( d  1 O r b l j - ^ n y )
G l o b o  t r u n c a n a  n o t h l  ( B r o n n i m a n n  a n d  E r o w n X
G l o b o t r u n c a n a  o r i o n t a l l s  K 1  W a R R a r ___________
G 1  o  b  o  t r  u  n  c  a  n  a  s  h  a r  a  w  n a e n sj s B 1  Xafr'-’R a r ________
G l o b o  t r u n c a n a  s t u a r t l  ( d e ~ L a p n . a r e n t ) 
G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o l f l
G l o b o t r u n c a n a  v e n t r l c o s a  W h i t e ___________~
R u r o t r u n c a n a  s u b c . t r c u m n o d  i f  e r  ( G a n d o l f  1~J~ 
iLu s o t r u n o a n . q  s u b p e n n y i  ( C - a n d o l f i )
G l o b o t r u n c a n e l l a  h a v a n e n s t s  ( V o  o r w l  ,jk j 
G 3  o b o t r u n c . a n e l l a  p e t a l o l d e a  ( G a n d o l f l ) ’~

Table 2, faunal distribution, Wood and Van Zandt Counties
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S h e l b y  C o u n t y  S h e l b y  C o u n t y
P a n  A m e r i c a n  O i l  C o .  M a l l a r d  a n d  L o c k e  C o .
/ / 1 - A  P a r k e r  # 1  R o l l e r  H e i r s

W e l l  s a m p l e  i n t e r v a l  W e l l  s a m p l e  I n t e r v a l

S? °r t
*o -oCN (N

G l o b o r o t a l i a  c o m p r e s s a  f P l u m m e r )  ~  
G l o b o r o t a l i a  _ p s e u d o b u l 1 o l d e s  ( P l u m m e r )
G l o b o r o t a l i a  t r l n l d a d e r . s i s  P o l l i  
S u b b o t i n a  t r i l o c u l i n o i d e s  ( P l u m m e r !
G u s m b e l l t r l a  c r e t a c e a  C u s h m a n _________
H e t e r o h e l i x  g l a b r a n s  ( C u s h m a n )

X
‘X

Tie t e r o h e l i x  g i o b u l o s a  ( k h r e n b e r g )
H i  t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h
H e t e r o h e l i x  p l a n a t a  ( C u s h i u a r i T  
H e t e r o h e l i x  o u n c t u l a b a  ( C u s h m a n T *
H e t e r o h e i i x  s t r i a t a  ( X h r e n b e r g F  
H e t e r o h f c . ' . l x  u l t i m a t u m l d a  ( W h i t e .
G u b l e r l n a  r o b u s t a  d e  K l a s z ___________
P s s r . d o g u e r a b e . l i n a  c o s t u l a t a  ( C u s h m a n )  
' P s e u d o g n e m b e l l n a  e x c o l a t a  ( C u s h m a n )
P s e r i d o g u e m b e l l n a  k e a o e n s i s  K s k e r __________________ .
P s e u A o g u e m b e l l n a  p a l p s b r a  b r o n n i m a n n  a n d  B r o w n
P s e u d o t e x t u T a r l a  d e f o r m i s  ( K l k o l n e ) __________
P s e u d o t e x t n l a r l a  e l e g a r . s  ( R z e h a k )
P s e u d ' o t e x t u l a r l a  i n t e r m e d i a  d o  K l a s z ____________________
R a o e m l g u e r t b e l i n a  f r ' u c t i c o s a  '('g g g e r  )
P l a n o . g l o b u l l n a  a e e r v u l  1 n o  1 d e s  ( j i g g e r  ) _________
P l a n o g l o b u l l n a  c a r s e y a s  ( P l u m m e r )
P I  a  n o /: l o b u l  i n a  r e a l  t l  c a m e r a  t a  d e  K l a s z  
G l o o l r r e r i n e l i o i d e s  i r . u l t i s p l n a  ( L a l l c k e r )
G l o b i g c r i n e l l o l d e n  v o l u t u s  ( W h i t e )  
I j o e b l l c h e l i a  c o a r c t a t a  ( P . ol'll)'
L o e b i i c h e l l a  h e s s i  ( P o s s e f : r > o T ~
A r c h a c o g l o b l  fre r  i n  a  b l o v r i  P e s s n g n o _______
A r c h a e o v l o b i g e r  i n  a c retacea ( n ' O r b l g n y )  
R u g o t r i o b l g e r l n a  h e x a c a t r . c r a t a  B r o n n i m a n n
R u c o c r l o b l g a r l n a  r o i c h e i i  b r o n n i m a n n  
R ; ; r o g l o b i g e r i n a  r o t u n d a t a  B r o n n i m a n n  
R u ' T o'g l o b i g e r i n a  r u g o s e  ( P l u m m e r )
R u f ' o i :  1 o b 1 pce r i n a  s c o t t l  ( B r o n n i m a n n )  ~
G l o b o t r u n c a n a  a e g . y p t i a c n  K a k k a d y  
G l o b o  t r u n c a n a  n r c g r T C u s h r r . a n )
G l o b o t r u n c a n a  b u l l o l d e s  V o g l e r  
G 1  o b o t r u n c a n n  c o n t u s a  ( C u s h m a n T "
G l o b o t r u n c a n a  e l e v a t a  O r o t z o n  j
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a  p a n s s e r l  B o l l i  _______ ______________
G l o b o t r u n c a n a  l i n n e i a n a  ( d ' O r b l g n y ) _________
G l o b o t r u n c a n a  n o t h l  ( B r o n n i m a n n  a n d  B r o w n )
G l o b o t r u n c a n a  o r l e n t a l i s  £ 1  K a g g a r   _______
G l o b o t r u n c a n a  s h a r n . v m a e n s is M l  M a g g a r ____________
G l o b o t r u n c a n a  s t u a r t l  ( d e  L a p p a r e n lf)____________
G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o l f l ____________
G l o b o t r u n c a n a  v e n t r t c o s a  W h i t e ________
H u g o t r u n c a n a  s u b c l r c u m n o d i f e r  ( G a n d o l f l )
R u g o t r u n c a n a  s u b p e n n y i  ( G a n d o l f i )  ________
G l o b o t r i m c a n e  1 1 a  h a v a n e n s l s  ( V o o r w i ' j k )  

p e t a l o l d e a  ( G a n d o l f l T

X
X
X

X
X
X
X
X
X

X
X
X
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G l o b o t r u n c a n e l l a
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N a c o g d o c h e s  C o u n t y  
T e x a s  C o .
# 1  S t r a h a n

N a c o g d o c h e s  C o u n t y  
F a i n  e t  a l  C o .
# 1  Y a t e s

W e l l  s a m p l e  I n t e r v a l  W e l l  s a m p l e  I n t e r v a l

G l o b o r o t a l i a  c o m p r e s s a  ( P l u m m e r )  
G l o b o r o t a l i a  p s e u d o b u l l o i d e s  ( P l u m m e r  
G l o b o r o t a l i a  t r i n i d a d e n s i s  B o l l i  
S u b b o t i n a  t r i l o c u l i n o i d e s  ( P l u m m e r )
G u e m b e l l t r l a  c r e t a c e a  C u s h m a n ______________
H e t e r o h e l i x  g l e b r a n s  ( C u s h m a n )
H e t e r o h e l l x  g l o b u l o s a  ( E ' n r e n b e r g  )'
H e t e r o h e l l x  n a v a r r o e n s i s  L o e b l l c h  
H e t e r o h e l l x  p l a n a t a  ( C u s h m a n )  
H e t e r o h e l i x  p u n c t u l a t a  ( C u s h m a n )
H e t e r o h e l l x  s t r i a t a  ( S h r e n b e r g )  
H e t e r o h e l l x  u l t i m a t u m l d a '  ( W h i t e T

P l o n o g l o b u l l n a  l a r s e y n e  ( P l u u m

G l o b l ;cf r . i n e i . l o l c . e s  i r . u i t i a p i n a  ( L n l l o k e r )  
G l o b i g c r i n e . l l o i d  e s  v o l u t u s  ( ’W h i t e )
L o e b l l c h e l l a  c c a r c t a t a  ( H o l l l J  
L o e b . l i c h e . l l a  h e s s l  ( P e s g o r r n o T "

Ru.crog l o b l c c r l n a  r e i c h e l l  B r o n n i m a n n  
R u r o u l o b l g e r I n n  r o t u n d a t n  B r o n n i m a n n  
f i u r r o . r l o b i r e T ' i n a  r u a s a  ( P l u m m e r  ) 
R u g o j - l o t a l m c r l n a  s c o t t l  ( o r o n n l r r a n n )
G l o b o t r u n c a n a  a a g y s t l a c a  K a k k a d y ________
G l o b o t r u n c a n a  a r c s t  ( C u s h m a n / ________________
G l o b o t r u n c a n a  b u l l . o l d e s  V o g l e r ___________
G l o b o t r u n c a n a  c o n t u s a  ( C u s h m a n )
G l o b o t r u n c a n a  e l e v a t a  ( B r o t z e n J
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a  p a n s s e r l  B o l l i ____________ ______________
G l o b o t r u n c a n a  l i n n e i a n a  ( d ' O r b l c n y )  
G l o b o t r u n c a n a  n o t h T  ( B r o n n i m a n n  a n d  B r o w n )
G l o b o t r u n c a n a  o r l e n t a l l s  1,1 K a r a a r ________________
G l o b o t r u n c a n a  s h a r a n idensis £ 1  K a g g a r _________
G l o b o t r u n c a n a  s t u a r t l  ( d o  L a p p a r e n t T

G u b l e r l n a  r o b u s t ? d e  K l a s z
P s e u d o g u e n b e l i n a c o s t u l a t a ( C u s h m a n )
P s e u d o p r u e m b e l l  n a e x c o l a t a  ( C u s h m a n )
P s e u d  o g u e m b e i  I n n k e m n e n s i  s :',ske r
P s e u d o g u e m b e l l n a p a l p e b r a  £ r o n r . i r r . a n n  a n d  B r o w n
P s e u d o t e x t u l a r l a d e f o r m i s  ( K i k o i n e )
P s e u d o t e x t u l a r i a e l e K a n s  ( R z o h c k )
P s e u d o  t e x t u l a r l a i n t e r n e d i a d e  K l a s z
P . a c e t r . i g u e n r b e l i n a f r u c t i c c s e ( i > t r e r  )
P l a n o g l o b u l i n a  a c e r v u l i n o i d e s  ( E g . t e r )

X
X
X

X  X

P 1 a  n o  i-t 1  o  b n l  i n a  n u l t i c r z c r a t a  d e  K l a s z

X
X

A r c h a e c g l o b l g e r l r . - n  b l o w !  P e s s g . - n o __________
A r c h a  o p  g l o b i g e r i n a  c r e t a c e a  ( c ' O r b l g n y J
R  u  g o  g l o b i g e r i n a  h e x a c a n i c r a t g  B r o n n i m a n n

X
X
X
X
X

X
X
X
X
X

X
X

X  

X  X
G l o b o t r u n c a n a  t r l n l d a d e n s l s  G a n d o l f l ____________________
G l o b o t r u n c a n a  v e n t r l c o s a  W h i t e  ___________
R u g o t r u n c a n a  s u b c l r c u m n o d 1 f e r  ( G a n d o l f l )  __________
R u g o t r u n c a n a  s u b p o n n y l  i G a r t d o l f i )  
G l o b o t n ^ u n c a n e l l a  T n a v a n e n s l s  ( V o o r w l  j k ) 
G l o b o t r u n c a n e l l a  p e t a l e l d e a  ( G a n d o l f 1 )

Table b, faunal distribution, Nacogdoches County

8

X

X

X
X

X
X

X

x
X
X

X

X

X

X



74

H e n d e r s o n  C o u n t y  
T e x a c o  O i l  C o .
# 1  B r o w n

A n d e r s o n  C o u n t y  
A m e r i c a n  L i b e r t y  C o .  
# 1  G a g e

W a l l  s a m p l e  I n t e r v a l  W e l l  s a m p l e  i n t e r v a l

- ° '8T 7 Y 
o  o  o  
CO o  
o  <n "Q CN (N cs

G l o ' h o r o f c a l i . ' a  c c r . p r a s a a "  (PliVrfir^er) 
G I o b o r o t a T T a  p s e u d o b u l l o i d e s  ( P l u m m e r ) 
G l o b o r o t a l i a  t r i n i d a d e n s i s  b o l l i  
S u b b o t i n a  t r i l o c u l i n o i d e s  { P l u m m e r )  
G u e m b e l i t r i a  c r e t a c e a  C u s h m a n _________________

X
' X  X

X

H e t e r o h e l l x  g l a b r a n s  ( C u s h m a n )  
H e t e r o h e l l x  g l o b u l o s a  ( E h r a n b e r r )
H e t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h
H e t e r o h e l i x  p l a n a t a______________________________________ ( C u s h m a n )
H e t e r o h e l  l x  p u n c t u l n t a ~ T C u s h m a r )
H e t e r o h e l l x  s t r i a t a  ( E h r c n b e r g ) 
i i e t e x ' o h e l i x  i i l t l m a . t u m i d a ~ ' t  ' W h i t e )
G u b l c r i n a  r o b u s t a  d e  K l a s z ______________
P s e u d o m u e m b e l l n a  c o s t u l a t a  ( C u s h m a n ) 
P s  e u d  o /;u c i n b o l  i n a  e x c o l a  t a  ( C u s h m a n  )
P s  p. u d o g u e : j b e  1 i n a  !•: e  it.n e  n  s  i s
P s e u r i o g u e r e b e T . i n a  Tin 1  pi:;b r a  B r o n n i m a n n  a n d  
P s e u i o t e x t u l a r i a  d e l ’o r r r i s  ( K i k o i . n e )  
P s e u d o  t e x t  u  1, > r  3 a  e  1  e ~  a  n  s ~  (H  z  e  h  a  k )

B r o w n

P s e u d o t e x t u l n r i a  i n t e r m e d i n  d a  K l a s z  
R a c e i r . i g u e m b e l l n a  f r u c t l c o s a  ( K g g e r  )
P l a n o ? r . l o b u l i n a  a c e r v u l i n o i d o s  (j.rjrer
P l a n o g l o b u l l n a  c g r s e . v a e  ( P l u m m e r ) 
P l a n o g l o b u l  i n n  m u l t i c a i . i o r n t a  d e  K l a s z  
G l o b i g e r l n e l l c l d e s  m u l t i  s p i n a  ( L a ~ 1 t ' e k e r  )"
G l o b i  r ; e r  i n o l J.o i d e s  v o l u t u s  ( W h i t c l ____________
L o o b l i c h e i l a  c c a r c t . - i t a  ( b o l l i )
L o o b l i c h e l l a h e s s i  ( F e s s n . x n o )
A r  c- h  a  e o g l o b i g  e  r  i n a  b  1  o  w  i P e n  s a g  n o
A r c h a  e o p c l o b l . x o r i n a  c r e t a c e a  ( d ' O r b l g n y )
R u g o g l o b i g e r i n a  i i e x a c p . ~ o r a . t a  b r o n n i m a n n
R u K O K l o b l m e r 1 n a  r e i c h e l ' i  B r o n n i m a n n
R u p o g . l o b i c o r i n a  r o t u n d n t a  B r o n n i m a n n
R u g o g l o b i . v e r i n a  r u c o s a  ( P l u r j n o r  )
R u K O g i o b i . g e . r i n a  s c o t t i  ( B r o n n i m a n n )
G l o b o f c r u n c a n a a  e  a y  p  t i a  c a  i\ah b a d  y
G l o b o t  r u n c a n a a r e a  ( C u s h m a n )
G l o b o  t r u n c a n a f c u l . l o i d e s  V o g l e r
G l o b o t r u n c a n a c o n t u s a  ( C u s h m a n )
G l o b o t r u n c a n a e l e v a t n  ( B r o t z e n )
G l o b o t r u n c a n a f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a p - a n s s e r i  B o l l i
G l o b o t r u n c a n a l i n n e i a n a  ( d ' O r b i g n y )
G l o b o  t r u n c a n a n o t h i  ( B r o n n i m a n n  a n d  B r o w n )
G l o b o t r u n c a n a o r i e n t a l i s  E l  N a g g a r
G l o b o t r u n c a n a siiarav/riaensis E l  N a g g a r
G l o b o t r u n c a n a s t u a r t i  ( d e  L a p p a r e n t )
G l o b o t r u n c a n a t r i n i d a d e n s i s  G a n d o l f l
G l o b o t r u n c a n a v e n t r i c o s a  W h i t e
R u g o t r u n c . a n a  s u b c l r c u n jr.o d  i f  e r  __________
R u g o t r u n c a n a  s u b p e n n y l  ~ ( G a n d o l f  D ________
G l o b o t r u n c a n e l l a  h a v . a n e n s l s  ( ' / o o r w l ,jk ) 
G l o b o t r u n c a n e l l a  p e t a l o l d e a  ( G a n d o l f  1 ) "

V) oo 
o  cs

ooCMCNICO
o.m

CN CN CN

X  X  

X

X  X  
X

X

X

Table 5, faunal distribution, Henderson and Anderson Counties
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A n g e l i n a  C o u n t y  T r i n i t y  C o u n t y
A m e r i c a n  L i b e r t y  C o .  L u c e r n e  C o .
# 1 - B  C a m e r o n  H e i r s  # 1  S o .  P i n e  L u m b e r  C o .

W e l l  s a m p l e  i n t e r v a l  W e l l  s a m p l e  i n t e r v a l

G l o b o r o t a l i a  c o m p r e s s a  ( P l u m m e r )  
G l o b o r o t a l i a  p s e u d o b u l l o i d e s  ( P l u m m e r )  
G l o b o r o t a l i a  t r i n i d a d e n s i s  B o l l i  
S u b b o t i n a  " t r l l o ' c u l i n o l d e ’s  ( P l u m m e r )

?

|
X

' X
" x
" x

C u s h m a nG u e m b e l i t r i a  c r e t a c e a ______________
H e t e r o h e l l x  g T a b r a n s  ( C u s h m a n )  "  
H e t o r o h e l i x  p l o b u l o s a  ( E h r e n b e r g J ~  
H e t e r o h e l l x  n a v a r r o e r . s l s  L o e b l l c h
H e t o r o h e l i x  u l a n a t a  ( C u s h m s m T
H e t e r o h e l l x  p a n e t u l a t a  ( C u s h m a n )
H e t e r o h e l l x  s t r i a t a  ~ ( . - . h r e n b e r g )  
H e t e r o h e l i x  u l t l m a t u n ' . t ' l . a  ( W h i t e )
G u b l c r i n a  r o b u s t a  d e  K l o . s z  
P s e u d o g u e n i b e l i n a  c o s t u l a t a  [ C u s h m a n ]  
P s e u d o g u e m b g l t n a .  e y c i o l a t a  ( C u s h m a n )
P  s  e  u  d  o  u  e  m  b  e  1  i n a  k  e  m  d  e  n  s  1 r i s K a r
P s e u d o g u e m b e l i  n a  p a l u e ’o r a  B r o n n i m a n n  a n d  B r o w n
P  s  e  u  -1 o  t  e  x  t u  1 a r  i a  
P s e u d o t e x t u l a r i a

d e f o r m i s  ( K i k o l no_j 
e l c r a n s  ( R z e h a k T

P s e u d o t e r  t u l a r  l a  i n t e r m e d i a  d e  X l e . s  
R a c e m i g u e . - n b e l  i n a  f r u c t i c o s a  ( Hr
P l a n o r l o b u l  i n a  o c e r v u l i n o i d . e s ____
P l a n o c j l o b u l ' i n a  c a r s c y a e  ( P l u m m e r

Fgcrj
(&serT

X
; x
' X
‘ X

P i a n o s ; !  o b u l l n a  m u l t  i c a m e r a t a  d e  K l a s z ____
G l o b l g e r l n e l l o l d e s  m u l t i s p i n a  ( L a l l c .k e r ]
G 3 o b l i r e r i n e l l o i d e s  v o l u t u s  (i'/hl 
L o e b l i c h e l l a  c o a r c u a t a  ( B o l l i  i
L o e b l i c h e l l a  h e s s i  ( P e s s a g n o  .1
A r c h a e o g l o b i r - e r i n a  b i o u i  P e s s a g n o ________
A r c h s . e o r e l o b l p e r i n a  c r e t a c e a  ( d ' Q r b l g n y ) ~
R u g o g l o b l g e r l n a  h e x a o a m e r a t a  B r o n n i m a n n
R u m o g l o b l g e r l n a  r e i c h e l i  b r o n n i m a n n ________
R u g o , g l o b i g e r i n a  r o t u n d a t a  B r o n n i m a n n
R u g o p i l o b i g e r i n a  r u g o s e
R u g o g l o b i p r s r l n a  s c o t t l

[ P l u m m e r ]  
( B r o n n i m a n n )'

G l o b o t r u n c a n a  a e g y p t i a c a  K a k k a d y  
G l o b o  t r u n c a n a  a r e a  ( C u s h m a n )

X
' X
X

‘ X
G l o b o t i m n c a n a  b u l l o i d e s  V o g l e r  
G l o b o t r u n c a n a  c o n t u s a  ( C u s h m a n )
G l o b o t r u n c a n a  e l e v a t a  ( B r o t z e r D
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a  g a n s s e r l B o l l i ____________

( d ' O r b l g n y ]

X

' X
G l o b o t r u n c a n a  l i n n e i a n a  ............ ..................

-G l o b o t r u n c a n a  n o t h i  ' ( B r o n n i m a n n  a n d  B r o w n )
G l o b o t r u n c a n a  o r i e n t a l i s  K 1  [ 'iaggar _______________
G l o b o t r u n c a n a  s h a r a w n a ensis H I  N a g g a r ____________
G l o b o t r u n c a n a  s t u a r t l  ( d e  L a o p a r e n t ] '
G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o l f l
G l o b o t r u n c a n a  v e n t r l c o s a  W h i t e _______________
R u f f o t r u n c a n a  s u b c l r c u m n o d l f e r  ( G a n d o l f  1 
R u g o t r u n c a n a  s u b p o n n y l  ( G a n d o l f T T
G l o b o t r u n c a n e L l a  h a v a n e n s l s  
G l o b o t r u n c a n e l l a  p e t a l o l d e a

( y o o r u T j k T  
( C - a n d o l f  1 1 "

Table 6, faurial distribution, Angelina and Trinity Counties
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N e w t o n  C o u n t y  
J u s t i c e  N e a r s  C o .  
# 1  L u t c h e r  &  K o o r e

T y l e r  C o u n t y
P a n  A m e r i c a n  O i l  C o .
# 1  L o n g b e l l

W e l l  s a m p l e  i n t e r v a l  W e l l  s a m p l e  I n t e r v a l

Globorotalia compressa'"fPTuiamer)
Globorotalia pseudobulloides (PlummerT 
GloborotR-lla trlrTidadensls Bolli 
Subbotina trllocullnoldos (Plummer)
G u e m b e l i t r i a  c r e t a c e a  C u s h m a n _________;____________________ __
Heterohellx nrlabrans ( C ushman)_________________X
Heterohelix crlobulosa (ohrenberg)~_____________  X X
Heterohelix navarroensls Loeblich____
Heterohellx planata~ (Cushman)
Heterohellx punctuls.tn(Cushman)
He'terohel ix striata ( Shrentierv.)
Heterohellx ultlntatumldn (WhlteT____
Gublerlna robusta Je Klasz ________
PseudoKuembelir.n cosbhlata (Cushman)
Pseudo,xnembelIna excoleta (Cushman)
PseudoyuenbeLlnrP kerapensis Hskcr_____
PseudoFuembel Ina ualoefara .ironnitnonn 
PseuAotoxculnrla dafc-rmis (Kikoine)
Pseudotextulnria elevens Qdzohalc) 
r“cudotcxtulnria intermedia do Klasz 
Bnceiniguer.hol ina frwcticoln (Buger)
Planoyiobulina a c er'.nil no ides (Syger)
Plano globulin?, carseyae [Plummer)
P1 a no ec lohulir.a mnlticag.erata de Klasz
G ioblfrerineiloides riultisoina (Laiicker )
Globicar ir.elloldes volutus (White)
Loeblichella co.1rctc.t9. (bolli)
Loeblichella hessi (Pessagno)
Ar c ha e o g 1 o b i erina blowi Pessagno
Archaaorrloticerina cretacea (d'Orbigny)
Hu.-rojxlobltrer 1r.a hexacamerato Bronnimann
Rugoglobirerina reichell cronnlmann
Rugoglob.ifrsr ina rotundata bronnimann
Rugoglobiffer 1na rufrosa (Plummer)
Rugoglobitrer i.na sootti (Bronnimann)
G1obotruncana a e nr y u 11 a o a N a k k a d y
Globotruncana arc?, (Cushman)
Globotruncana bulloides Vo.gler
Globotruncana contusa (Cushman)
Globotruncana elevate. (firotzen)
Globotruncana fornicata Plummer
Globo truncana mansseri Bolli
Globo tr uncar.a linneiana (d'Orbigny)
Globotruncana r.othi (Bronnimann and Brown)
Globotruncana orientalis HI Ka.x.gar
Globotruncana shar a wn a e n s 13 K1 Na g gar
Globotruncana stuarti (de Lapparent)
Globotruncana trinidadensis Gttndolfi
Globotruncana ventricosa White
Ru,gotruncana subclrcumnodlfer (Gandolfl)
Rugotruncana subpennyl (Gandolfl)
Globotruncanella havanensls (Voorwljk)
Globotruncanella potaloidea (Gandolfi)
Table 7, faunal distribution, Newton and Tyler Counties
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H o u s t o n  C o u n t y  
S h e l l  O i l  C o .
- H  B a r s e y

H e l l  s a m p l e  I n t e r v a l  W e l l  s a m p l e  i n t e r v a l

Polk County
Shell Oil Co.
#1 Alexander

G l o b o r o t a l l a  c o m p r e s s a  C F l u m m e r  )~

>oloCN
•o?

" G l o b o r o t a l  l a  p s e u d o b u l l o i d e s  T / ' l u m m e r )
G . l o b o r o t o i l a  t r i n i d a d e n s i s  b o l l i ______
S u b b o t i n a  t r i l o c u l i n o i d e s  ( P l u m m e r )
G u e m b e l i t r i a
H e t e r o h e l l x  ^ l a b r a n

c r e t a c e a  C u s h m a n ___

( C u s h m a n )

H e t e r o h e l i x ' f i l o b u l o s a  7  i l h r e n b e r R )

H e t e r o h e l i x  n a v a r r o a n s i s  L o e b l i c h
H e t e r o h e l l x  p l a n a t a  ( C u s h m a n )
H e t e r o h e .11 x  p u n c t u  1 a t a  ( C u s h r . a n j  
H e t e r o h o l l x  s t r  1 a t a  " ( ' E h r e n b e r i r T
H e t c r o h e l i x  u l  t i m a  t u m i c b a H T W h i  t e  )"
G u b l e r i n a  r o b u s t a  d e  K l a s z ______________
P s e u d o g u e r n b e l i n a  p o s t u l a t e  ( c n s h m a n T
P s e u d o g u e m b e l i n a  e x c o l i a t a  ( C u s h m a n T *
P s e u d o p u e m b e l i n a  k e m p e n s l s  K . s k e r
P s e u d o ^ u e t n b e l i n a  p g l p e b r a  P r o n n l m a n n  a n d  D r o v m

P s e u d o t e x t u l a r l a  d c f o r m l s  (KikolneT___________
P s e u d o t R X t u l a r i a  e l e ^ a n s  C l z & h a k )
P s e u d o t e x t u l a r l a  i n t e r m e d i a  d e  K l a s z ________
R a c e . i n l f r u e m b e l  i n a  f r u c t i c o s a  " T l v ' y v e r J  
P l a n o f t - l o b u l i n g  a c e r v u l i n o i d e s  T k p p j e r )  
P l a n o g l o b u l i n a  c a r s c . y a e  ( P l n m m s r )
P l a n o . y l o b u l  i  n a  : n u . l t l c a m e r a t a  d e  K l a s z ____
G l o b i f . e r i n e l  l o  id e s  m u  I t  1 s p i n a. ( T a l - l c k e r )
G l o b l y e r l n e'i loiti c s  v o l u t u s  (“W h i t e )  ______
L o e b l i c h e  1  l a  c o a r e t e  l a  ( b o l i ~ i  ) '

L o e b l i c h e l l a  h e s s i .  ( P e s s a n n o ' J  _____________________

A r c h a e o f x l o b l v e r i n a  b l o w i  P e s :;a,"no__________
A r c h a e o » x l o b i p - g : r l n a  c r e t a c e a  T d ' 1 O r b l ^ n y  )~ 
l l u p - o r 7 I o b i ^ r o r i n a  h e x c c a m e r a t g ,  B r o n n i m a n n
R u g Q f t l o b l E e f I n a  r c i c h e l l  B r o n n i m a n n ________
8u^Qglcbirerina rotundata ~&rorLnirnann 
R m r o . v l o b l f r e r l  na r u . v o s a  ( P l u m m e r ) '  
R u g Q K l o b l K s r l n a  scotti ( B r o n n i m a n n )

G l o b o t r u n c a n e l l a  p e t a l o l d e a

X
X

X
X
X

X
X
X
X
X
X

X

X
X  X

G l o b o t r u n c a n a a o - p y D t i a c a .  W a k k a d y X
( i l o b o  t r u n c a n a a r e a  ( C u s h m a n ) X
G 1  o  b  o  t r  u  n  c a  n  .a b u l l o i d . e s  V o p l e r
G l o b o t r u n c a n a c o n t u s a  ( C u s h m a n ) X
G l o b o t r u n c a n a e l e v a t a  ( i J r o t z e n ) X
G l o b o t r u n c a n a f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a p o n s s e r i  B o l l i X
G l o b o  t r u n c a n a l i n n e i a n a  ( d ' O r b i p n y )
G l o b o t r u n c a n a n o t h i  ( E r o n n i m a n n  a n d  B r o w n )
G l o b o t r u n c a n a o r i e n t a l i s  E l  K a p p a r X
G l o b o  t r u n c a n a o h a r a w n a e n s i s - '  E l  N a p v c a r
G l o b o t r u n c a n a s t u a r t i  ( d e  L a p p a r e n t )
G l o b o t r u n c a n a t r i n i d a d e n s i s  G a n d o l f l
G l o b o t r u n c a n a v e n t r i c o s a  ' W h i t e
H u , v o t r u n c . a n a s u b c . i r c u m n o d . l f  e r  ( G a n d o l f l )
H u g o t r u n c a n a ^ n l ' p e n n y i  ( C - a n d o l f i )
G l o b o  t r u n c a l  ,a M u  h a v n n e n s i s  ( V o o r w l j k )

7 ? 5=CO Q  r—$ 8 S

X  X  
X

X

X

X

X

X

X

Table 8, faunal distribution, Houston and Polk Counties
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S a n  J a c i n t o  C o u n t y  M o n t g o m e r y  C o u n t y
H u m b l e  O i l  C o .  P h i l l i p s  O i l  C o .
# 1  O g l e t r e e  # A - 1  C o a l  &  C o k e

W e l l  s a m p l e  i n t e r v a l  W e l l  s a m p l e  I n t e r v a l

'-o R v. hi “ *? ̂  oC
7  -? V  ?  o J - 1a d 9 i £ s? £(N CD lN 'Oto to S3 O

G l o b o r o t a l i a  c o m p r e s s a  ( P l u m m e r  J___________ X
G l o b o r o t a l i a  p s s u d o f c u i l o i r i e s  ( P l u m m e r )  X  X
G 1 o b o r o t a l l a  t r i n i d a d e n s i s  B o l l i ____________________________X
S u b b o t i n a  t r i l o c u l i n o i d e s  ( P l u m m e r ) ______________________
G u e m b e l i t r i a  c r e t a c e a  C u s h m a n __________________
H e t e r o h e l l x  p l a b r a n s  ( C u s h m a n )  "
H e t e r o h e l l x  g l o b u l o s a  ( E i r r e n b e r g )
H e t e r o h e l i x  n a v a r r o c n s i s  L o e b l l c h  
H e t e r o h e l l x  p l a n a t a  ( C u s h m a n )  
H e t e r o h e l l x  p u n c t u l a t a  ( C u s ' r n n a n T  
H e t e r o h e l l x  s  t r  l a t a  "( S h r e n b e r g ) 
H e t e r o h e l l x  u l t i m a t u m l d a  ( W h i t e )
G u b l e r l n a  r o b u s t a  d e  K l a s z ______________ ____________________
P s e u d o C T o m b e l l n a  c o s t u l a t a ~ ( C u s h m a n ) 
P s e u d o g u e s n b e l i n a  e x c o l a t a  ( C u s h m a n  )
P s e u d o g u e . T . b c l i n a  l e r . p e n s l s  E s t e r ___________________________
P s e u n o g u e m b e l i n a  p a l n o b r a  B r o n n i m a n n  a n d  B r o w n  
P s e u d o t e x t u l a r l a  d e f e r r a l s  ( K l k o i n e )  
P s e u a o t e x t u l a r l a  e l e g o n s  ( R z e h a k )
P s e u d o t e x t u l a r i a  i n t e r m e d i a  b e  K l a s z ________
R a c c m l g u e r a b a l i n n  f r u c t i c o s a  ( Egger ) 
P l a n o g l o b u l i n a  a c e r v u l i r . o l c i e s  i f e g e r )
P l a n o g l o b u l l n a  e n r s e . y a s  f P i u m g e r r __________ __
P l a n o g l o b u l l r - s  ranir.i c a m e r a  t n  d e  K l a s z  
G l o b l g e r I r .e l i o i d e s  m u l t l s p i n s  ( L a l l c k e r i  
G l o b l g e r i n e l l o i d e s  v o l u t u s  ( W h i t e )
L o e b l l c h s l l a *  c o a r c t . a t a  ( i i o T l i )  _______
L o e b l i c h e l l a  h e s s i  ( P e s s o g n o ) ____________________

G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a  g a n s s e r l  E o l l l ________________________________ __
G l o b o t r u n c a n a  l i n n e i a n a  (cl1 O r b l g n y ) ~ ~
G l o b o t r u n c a n a  n o t h i  ( B r o n n i m a n n  a n d  B r o w n ) ‘
G l o b o t r u n c a n a  o r i e n t a l i s  H I  N a g p a r ________________   X
G l o b o t r u n c a n a  s h a r a w n a e n s i s  E i  K a g g a r   ________________
G l o b o t r u n c a n a  s t u a r t l  ( d e  L a p p a r o n l T )  X  X
G l o b o t r u n c a n a  t r l n l d a d e n s l s  G a n d o l f l ______________
‘G l o b o t r u n c a n a  v e n b r i c o s a  W h i t e ________
R u g o t r u r . c a n a  s u b c l r c u m n o d l f e r  { C a n d b l f t ) '
R u g o t r u n c a n a  s u b p e n n y l  ( G a n d o I T T J  _________________
G l o b o  t r u n c a n e l l a  h a v a n e n s l s  T V o o r w l  ,1kl ~
G l o b o t r u n c a n e l l a  p e t a l o l d e a  ( G a n d o l f l )

n s x n o n

A r c h a e o g l o b l i t o r i n a  b l o w i  P e s s a g n o  
A r c h . a e o g l o b i m e r i n a  c r e t a c e a  ( d ' O r b l g n y )
R u i r o p l o b i  g e r  i n a  h e x a e n r a o r n t a  R r o n n l m a n n ______________
R u v o g l o b t . r e r t n c  r e i c h e l i  B r o n n i m a n n ______________________
H u g o , g l o b i g e r i n a  r o t u n d a t a  b r o n n i m a n n ____________________
R u g o g l o b i g e r i n a  r u g o s a  ( P l u m m e r ) ______________________
R u g o g l o b i p c r l n a  s c o t t l  ( H r o n n i m a n n ) '
G l o b o t r u n c a n a  a e g y p t i a c a  i.Ta k k a d y ____________________________ X X  X X
G l o b o t r u n c a n a  a r e a  ( C u s h m a n ) " '  ___________ X  X  X
G l o b o t r u n c a n a  b u l l o i d c s  V o g T e r  _________________________
G l o b o t r u n c a n a  c o n t u " s a ~ C c u s h i c a n  1 _________________________
G l o b o t r u n c a n a  e l e v a t a ( H r o t z e n )  X  X

Table 9. faunal distribution, San Jacinto and Montgomery Counties
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Waller County
Shell Oil Co.
//I Chapman

W e l l  s a m p l e  i n t e r v a l

A u s t i n  C o u n t y  
M i t c h e l l  C o .
# 1  F e s c h e l

W e l l  s a m p l e  i n t e r v a l

G l o b o r o t a l i a  c o m p r e s s a  " ( P l u m m e r )  
G l o b o r o t a l i a  p s e u d o b u l l o i d e s  ( P l u m m e r )
G l o b o r o t a l i a  t r i n i d a d e n s i s  B o l l i  
S u b b o t i n a  t r l l o c u l l n o l d e s  ~ ( P l u m m e r )

X
' X

G u e m b e l i t r i a  c r e t a c e a  C u s h m a n  
H e t e r o h e l l x  f t l a b r a n s  ( C u s h m a n )  ~
H e t e r o h e l l x  K l o b u l o s a  ( i i h r c n b e r p ; )  
H e t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h  
H e t e r o h e l l x  p l a n a t a  ( C u s h m a n )  
H e t e r o h e l l x  p u n c t u l a t a  ( C u s h m a n )  
H e t e r o h e l l x  s t r i a t a  ( E ' n r e n b e r p ; ) 
H e t e r o h e l l x  u l t i m a t u m l d a  ( W h i t e )
G u b l e r l n a  r o b u s t a  d e  P i l a s z ______________
P s e u d o , ' r u e r n b e l l n o ~ ~ c o s t u l a t a  ( C u s h m a n T ~  

P s e u d o p u e m b e l l n a  e x c o i a t a  ( C u s h m a n )

X
X

P s e u d o f f u e m b e l I n a  k e m n e n s l s  S s k e r _______
P s e u d o f - r u e m b e l i n a  p a l p e b r a  E r o n n l m a n n " " a n d '  B r o w n  
P s e u d o t e x t u l a r l a  d e f o r m l s  ( K l k o l n e )  
P s e u d o t e x t u l a r l a  e l e p a n s  ( R z e h a k )
P s e u d o t e x t u l a r l a  I n t e r m e d i a  d e  K l a s z ___________
R n c e m l . g u e r r . b e l l n a  f r u c t i c o s a  ( S f r y e r )  
P l n n o R - l o b u l i n a  a c e r v u l l n o l d e s  (Ef-ipier) ~
P l a n o ^ l o b u l l n a  c a r s e y a e  ( P l u m m e r ?
P l a n o K l o b u l i n a  m u l t l c a m e r a t a  d e  K l a s z  
G l o b l f c e r l n e l l o i d e s  m u l t i s p l n a  ( T a l l c k e r T  

G l o b l p e  r l n e l l o i d  e s  v o l u t u s  ( W h i t e ) 
L o e b l i c h e l l a  c c a r c t a t a  ( B o l l i )
L o e b l i c h e l l a  h e s s i  ( P e s s a g n o )
A r c h a e o K l o b l K e r l n a  b l o w !  F e s s n g n o __________
A r c h a e o g l o b i g e r l n a  c r e t a c e a  (ri O r b l p ; n y T ~

R u g o r i o b i g e r I n a  h e x a c a m c - r a t a  B r o n n i m a n n  
R u g o g l o b l g e r l n a  r e l c h e l l  B r o n n i m a n n
R u g o g l o b l g e r l n a  r o t u n d a t a  B r o n n i m a n n  
RUFoplobljgerlna r u g o s e  ( P i u m m e r )  . 

R u g o g l o b l g e r l n a  s c o t t l  " ( B r o n n i m a n n ) -
G l o b o t r u n c a n a  a e g y p t i a c a  K a k k a d y ________
G l o b o t r u n c a n a  a r e a  ( C u s h m a n ) ____
G l o b o t r u n c a n a  b u l l o l d e s  V o g l e r  
G l o b o t r u n c a n a  c o n t u s a  ( C u s h m a n )  
G l o b o t r u n c a n a  e l e v a t a  ( B r o t z e n j  
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r  
G l o b o t r u n c a n a  g a n s s e r l  B o 1 1 1 
G l o b o t r u n c a n a  l i n n e i a n a  G P O r b l g n y T
G l o b o t r u n c a n a  n o t h i  ( B r o n n i m a n n  a n d  B r o w n l  
G l o b o t r u n c a n a  o r i e n t a l i s  E l  H a g p r a r

X
X  X

X  X

X  X
G l o b o t r u n c a n a  sh.y.r. 
G l o b o t r u n c a n a  s

laraunaens 
t u a r t l  f d c L a p p a r c n t )

G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o I f 1 _____
G l o b o t r u n c a n a  v e n t r l c o s a  W h i t e ______________
R u f r o t r u n c a n a  s u b c l r c u r a n o difer (OandolfiT 
R u g o t r u n c a n a  s u b p e n n y l  ( G a n d o l f l J ~ ~  
G i o b o t r u n c a n e l l a  h a v a r  ’"r"l e n s i s  ( V o b r v f l . l k  

l o . l d e a  ( G n n d o l r iG l o b o b r u n c . a n e l l a  p c t a l o l  

T a b l e  1 0 ,  f a u n a l  d i s t r i b u t i o n .  W a l l e r  a n d  A u s t i n  C o u n t i e s

XX
X
X
X
X

X  X  
X  

X  X  
X  X

X  X
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Bee County
Shell Oil Co.ft 1 Roossler

D e  W i t t  C o u n t y  
T e x a s  E a s t e r n  C o .  
jf\ G a r b e

W e l l  s a m p l e  I n t e r v a l  W e l l  s a m p l e  I n t e r v a l

G l o b o r o t a l  l a  c o m p r e s s a  ~ T P l u m m e r ) __________
G l o b o r o t a l i a  p s e u d o b u l l o i d e s  ( P l u m m e r !  
G l o b o r o t a l i a  t r i n i d a d e n s i s  C o l l i  
S u b b o t i n a  t r l  l o c u l  1 n o i d c s  ( P l u m m e r )

X
X

G u e m b e l i t r i a  c r e t a c e a  C u s h m a n
H e t o r o h e T I x  f f l n b r a r ;

i l e t e r o h e l l x  p ; l o b u l o s a
T c u s h m a n ) 
' ( " E h r e n b « r K ~ 7

H e t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h
H e t e r o h e l l x  p l a n a t a  T c u s h a i a i b T  
H e t e r o h e l l x  p u n c t u l a t a  ( C u s h m a r T
Tie t e f o h e l l x  s t r i a t a  ( E h r e n b e r g T  
H o t e r o h e l l x  u l t i m a t u m l d a  ( W h i t e
G u b l e r l n a  r o b u s t a  d e  K l a s z ______________
P s i i u O o K u e m b e l i n a  c o s t u l a t a  ( C u s h m n n )
P s o u d o K U o m b a l l n a  e x c o l a t a ~ T c n s h m a n )
P a e u i l O R U e m b e l l n a  k e m p e n s i s  E s k e r
P s o u d Q K U e m b e l I n a  p a l p e b r a  B r o n n l m a n n  a n d  B r o w n
P s e u d o t e x t u l a r l a  d e f o r m l s  ( K l k o l n e ;  
P s e u d o t e x t n l a r l a  e l e v e n s  ( R z e h a k )
P s e u d o t e x t u l a r l a  i n t e r m e d i a
R a t : a m  1 k u e m b e l  1 n a  f r u c t i c o s a

d e  K l a s z  (Ej-tper )
P l a n o p - . l o b u l i n a a c e r v u  1 1  n o l d  e s  T b ' E f f e r  j 

( P l u m m e r  jP l a n o R l o b u l l n a  c a r s e y a e
P l a n o K l o b u l l n a  m u l t i  c a m e r a t a  d e  K l a s z
G 1  o J i l K c r I n e l l o l d e s  m u l t i s p l n a  ( L a l l c k c r )
G l o b l p - e r  I n e  1 l o  I d  e s  v o l u t u s  ( W h l t e T *
L o o b l 1 c h e l l a  c o a r c t a t a  T B o l T F ]
L o e b l i c h e l l a  h e s s l  ( P o s s a p n o )
A r c h a e o g l o b  1 r e r l n a  b l o v ; l  P o s s o s n o
A r c - h a e o r l o b l ^ e r I n a  c r e t a c e a  (d O r b l p i n y J
R n . r o p : l o b l p - e r l n a  h e x a c a x a r a t a  b r o n n i m a n n  
R u f t G K l o b l f r e r i n a  r e l c h e l l  C - r o n n l m a n n
R u f f o f f . l o b l ^ e r l n a  
Rut-to p l o b l r  e r i n a

r o t u n d a t a  B r o n n i m a n n
r u r o s a  ( P l u m m i :

R u > - : o p ; l o b l p : e r l n a  s c o t t l  ( l i r o n n i m a n n j
G I  o b o t r u n r  a n a  
C l o b o t r u n c  a n a

n e p t y p t l a c a  K a k k a d y  
a r e a  ( C u s n i n a n T

G l o b o t r u n c a n a  b u l l o l d . e s  V o / x l e r  
G J . o b o t r u n c a n a  c o n t u s a  ( C u s h m a n ) "  
G l o b o  t r u n c a n a e l e v a t a  ( B r o t ;
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a  s c n s s e r l  B o l l i
G l o b o t r u n c a n a  l i n n e i a n a  ( d 1 O r b l g n y )
G l o b o t r u n c a n a  n o t h i  ( B r o n n i m a n n  a n d  B r o t . n )
G l o b o t r u n c a n a  o r i e n t a l i s  E l  X a c r a r
G  l o  b o  t r u n c a n a  sharav.-nr,,cn s l s  E l  X a A K a r
G l o b o t r u n c a n a  s t u a r t i  ( d e  L a p p a r o n t )
G l o b e  t r u n c a n a  t r i n 1 d a d e n s 1 s  G a n d o l f l
G l o b o t r u n c a n a  v e n t r l c o s a  W h i t e  
R u r o t r u n c a n a  s u b c l r c u m n o d l f e r ~ ( G a n d o l f  lT 
R u p ; o t r u n c a n a  s u b p e n n y l  ( G a n d o l f l )

X  X

X
X
X

X
X

X

X
X
X
X

X

X

G l o b o t r u n c o n e l l a  h a v a n e n s l s  ( V o o r w i , j k )
G l o b o t r u n c a n e l l a  p e t a l o l d e a  ( G a n d o l f l )

Table 11, faunal distribution, Bee and De Witt Counties
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Lavaca County
Mobil Oil Co.
#1 Spanihel

W e l l  s a m p l e  i n t e r v a l

M i l a m  C o u n t y  
P l a c i d  O i l  C o .
# 1  S m i t h

W e l l  s a m p l e  i n t e r v a l

V ,  ;P 

O  V> -O -o 

§  1 1 1
G l o b o r o t a l i a  c o m p r e s s a  ( P l u m m e r )  
G l o b o r o t a l i a  p s e u d o b u l l o i d e s  ( P l u m m e r J  
G l o b o r o t a l i a  t r l n l d o d e n s l s  S o l l l  
S u b b o t i n a  t r i l o c u l i n o i d e s  ( P l u m m e r )  
G u e m D e l l t r l a  c r e t a c e a  C u s h m a n ________________
H e t e r o h e l l x  f t l a b r a n s  [ C u s h m a n
H e t e r o h e l l x  g l o b u l o s a  ( E h r e n b e r p ; )  
H e t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h
H e t e r o h e l l x  p l a n a t a  ( C u s h m a n ]  
H e t e r o h e l l x  p u n c t u l a t a  ( C u s h m a n )
H e t e r o h e l l x  s t r i a t a  ( B h r e n b e r R j __________________________
H e t e i -o h e l i x ~ u l t i m a t u j p . l d a  ( ' W h i t e )
G u b l e r l n a  r o b u s t a  d e  K l a s z ___________________
P s e u a o g u e m b e l i n a  c o s t u l a t a  ( C u s h m a n )
P s e u d o p g t e t n b e l l n a  e x c o l a t a  C c u s h m a r T )_____________________
P s e u d o f a i e m b e l t n a  k e m p e n s l s  E s k e r __________________________
P s e u d o r e u e m b o l l n a  p a l p e b r a  B r o n n i m a n n  a n d  B r o w n  
P s e u d o t e x t u l n r l a  d e f o r m l s  ( K i k o l n e )  ~
P s e u d o t e x t u l a r l a  e l e p a n s  ( R z e h a k )
P s e u d o t e x t u l a r i a  I n t e r m e d i a  d e  K l a s z
R a c e m l f t u e m b e l i n a  f r u c t i c o s a  t K ° ; « e r )  
P l a n o j s l o b u l i n a  a c e r v u l l n o l d o s  (Kffp:P l a n o jyi o b u l i n a  a c e r v u i i n o i o o s  tap; 
P l a n o f c l o b u l i n a  c a r s e y a e  ( P l u m m e r )

r-sri
.«. -c. eg. i .1.0 m.4 m. j. t ic< w i,«- j- uvj v»v y / __

P l a n o f t l o b u l t n a  m n l - o l c a m e r a t a  d e  K l a s z
G l o b i / r e r l n e l l o i d e s  m u l t l s u i n a "  ( L a l i c k e r } m  j' _■ --■ir.-T'.r—rrmTi — —G l o b l K e r l n c l l o i d e s  v o l u t u s  ( W h i t e ? 1
L o e b l i c h e l l a  c o n r c t a t a  ( B o l l i
L o  e  b  1 i c h o l l a  h e s s l  ( P e s s a p - n o )
A r c h n e o g l o b i f t e r i n a  b l o u l  P e s s a g n o
A r c h a e o r e l o b l p e r i n a  c r e t a c e a  ( a ’ O r b l ^ n y i
R u . o r o ^ l o b l g e r l n a  h e x a c n m e r a t a  B r o n n i m a n n  
R u i r o r t l o b i g e r i n a  r e i c h e l i  b r o n n i m a n n
B n p i o r e l o b l y r c r l n a  r o t u n d a t a  B r o n n i m a n n  
H u p : o p : l o b l f t p r l n a  r u p o s a  ( P l u m m e r  1
R U f t o m l o b i f ; e r i n g  s c o t t l  ( B r o n n i m a n n ) .
G l o b o t r u n c a n a  a e p y n t i a o a  i’a .k k a d y  
G l o b o t r u n c a n a  a r e a  ( C u s h m a n " )
G l o b o t r u n c a n a  b u l l o l d e s  V o p l o r  
G l o b o t r u n c a n a  c o n t u s a  ( C u s h m a n T "

G l o b o t r u n c a n a  e l e v a t a  ( B r o  t z c n T
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a  p a n s s e r i  B o l l i __________________________
G l o b o t r u n c a n a  l i n n e i a n a  ( c V O r b T f T n y )  "" 
G l o b o t r u n c a n a  n o t h i  ( B r o n n i m a n n  a n d  B r o u n )
G l o b o  t r u n c a n a  o r i e n t a l i s  K 1  K a p p a r
G l o b o t r u n c a n a  s h a r a w n a o n s i s  IJ1 K a p p a r  
G l o b o t r u n c a n a  s t u a r t i  ( d e  L a p p a r e n t )
G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o l f 1
G l o b o t r u n c a n a  v e n t r l c o s a  W h i t e 
R u p i o t r u n c o . n a  s u b c l v c u r a n o d t f e r  [G a n d o l f  F )  
R u K O t r u r . c a n a  s u b p e n n y l '  ( G a n d ~ o I f ' T T
G l o b o t r u n c a n e l l a -  h a v a h e n s l s  ( V o o r ' w l , 1 k ) 
G l o b o  t r u n c . a n e l l a  p e t a l o l d e a  ( G a n d o l f l  J"

X  X  
X  X  
X  X  

X

X  X

X
X

X
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X
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X  X

X  X  

X

Table 12, faunal distribution, Lavaca and Milam Counties
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M i l a m  C o u n t y
W a l k e r  C r e e k  L o c a l i t y
N e a r  C a m e r o n

Limestone County
Zephyr Oil Co.tf 1 M. Norris

S'o
W e l l  s a m p l e  i n t e r v a l

to u■H
p.■p a ■h a)

G l o b o r o t n i i n  c o m p i  e s c o  ( P l u m m e r ) X
O i o b o r o t a l i a  p s e u d o b u l l o i d e s  ( P l u m m e r ) X
G l o b o r o t a l i a  t r i n i d a d e n s i s  B o l l i X
S u b b o t i n a  t r i l o c u l i n o i d e s  ( P l u m m e r ) X
C  l i e u  b e  1 i t r i a  c r e t a c e a  C u s h m a n
H c t e r o h e l i x  p l o b r a n s  ( C u s h m a n )
H e t e r o h e l i x  R . l o b u l o s a  ( L ' h r e n b e r p ; )
H e ’t o r o h c l i x  n a v a r r o e n s l s  L o e b l l c h
H e t e r o h e l l x  p l n n u t a  ( C u s h m a n )
H e t e r o h e l l x  p u n c t u l a t a  ( C u s h m a n ) X
H e t e r o h e l i x  s t r i a t a  ( E h r e n b e . T R )
H e t e r o h e l l x  u l t i m a t u m l d a  ( W h i t e )
G u b l e r l n a  r o b u s t a  d e  K l a s z
P u o u d O K u o r a b e i l n a  c o s t u l a t a  ( C u s h m a n 7
P s c u d O K U c m b e l i n a  e x c o l a t a  ( C u s h m a n ) X
P s e u d o R U e m b c l l n a  k e m  p e n s  1 s  E s k e r X
P s e u d o p ; u e m b e l i n a  p a l p c b r a  B r o n n i m a n n  a n d B r o w n X
P s e u d o  t e x  t u l a r 1 a  d o T o r m i s  ( K i k o l n e ) X
P s e u d o t e x t u l a r l a  e i e f r a r i s  ( f i z c h a k ) X
P s e u d o t e x t u l a r i n  I n t e r m e d i a  d e  K l a s z
I t a c e a l R n c x b e l l n n  f r u c t i c o s a  ( zrt-rer )
P l a n o R l o b ' i i l i n a  a c e r v u l i r . o l d e s  ( E p p , e r  ) X
P l u n o K l o b u i i n a  c o r s c y n e  ( P l u m m e r J X
l’i o n o r l b b u l l n f i  m u l t i c n m e r a t a  d e  K l a s z
G l o b i p i o r  i n c l l o l d n s  m u l t i s p l n a  ( L a l i c k e r ) X
G  l o b i p t c r  i n c l l o i d  n s  v o l u t u s  ( W h i t e )
L o e b l i ' c K o  1.1a c o n r c  t a t a  ( b o l l i )
L o o b l i c h e  1.1a h e s s i  ( P e s s o R n c T j
A r c h n e o j - : i . o b i p e r i n a  b l o w i  P e s s a a m o
A r c h a o o f c l o b i p c e r l r . f t  c r e t a c e a  ( d ' C r b i s n y )
B u r 0 p l o b l . c r o r .1 n a  h e x a c a r n e r n t a  b r o n n i m a n n
R u K O R l o b l t - e r I n a  r e i c h e l l  B r o n n i m a n n X
R u r o R l o b i R o r i n a  " r o t u n d a t n  b r o n n i m a n n X
R u i c o R l o b i p e r i n a  r u s o s a  ( P l u m m e r ) X
R i i R O R ' l o b l  j r e r i n a  s c o t t l  ( B r o n n i m a n n ) X
G l o b o t r u n c a n a  a e r y p t i a c a  N a k k a d y X
G l o b o t r u n c a n a  a r e a  ( C u s h m n n ) X
G l o b o t r u n c a n a  b u l l o i d e s  V o r I c t
G l o b o t r u n c a n a  c o r . t u s a  ( C u s h m a n )
G l o b o t r u n c a n a  e l e v a t a  ( B r o t z e n ) X
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r
G l o b o t r u n c a n a  R a n s s e r i  B o l l i
G l o b o t r u n c a n a  l i n n e i a n a  ( d ' C r b l p n y )
G l o b e t r u n c a n a  n o t h i  ( B r o n n i m a n n  a n d  B r o w n )
G l o b o t r u n c a n a  o r i e n t a l i s  L I  i.'acriar ■ X
G l o b o t r u n c a n a  s h a r a w n n e n n i r  L I  K t i R R a r
G l o b o t r u n c a n a  s t u a r t i  ( d e  ( . a p p a r e n t ) X
G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o l f l
G l o b o t r u n c a n a  v e n t r i c o s a  W h i t e
R u r o t r u n c a n a  s u b c i r c u m n o d i f e r  ( G a n d o l f l )
R u 'r o t r u n c a n a  s u b p e n n y l  ( G a n d o l f l )
' G l o b o t r u n c a n e l l a  h a v a r i e n ' s i s  ( V o o r v i l . l k ) X
G l o b o t r u n c a n e l l a  p e t a l o l d e a  ( G a n d o l f l ) X

T a b l e  1 3 ,  f a u n a l  d i s t r i b u t i o n ,  M i l a m  a n d L i m e s t o n e
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Limestone County
Mobil Oil Co. “
#1 Brown

W e l l  s a m p l e  i n t e r v a l

5  R3 SQ ̂
G l o b o r o t a l i a  c o m p r e s s a  ( P l u m m e r )  
G l o b o r o t a l i a  p s e u d o b u l l o i d e s '  '(P l u m m e r )  
G l o b o r o t a l i a  t r i n i d a d e n s i s  B o l l i  
S u b b o t i n a  t r . i l o c u l l n o i d  e s  ( P l u m m e r O
G u e m b e l i t r i a  c r e t a c e a  C u s h m a n
H e t e r o h e l i x  f t l a b r a n s  ( C u s h m a n ) ____
H e t e r o h e l l x  p j l ' o b n l o s a  C B h r ' f i n b e r s )
H e t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h  
H e t e r o h e l l x  p l a n a t a  ( C u s h m a n )  
H e t e r o h e l l x  p u n c t u l a t a  ( C u s h m a n !
H e t e r o h e l l x  s t r i a t a  ( E h r e n t a o r f f T  
H e t e r o h e l l x  u l t i m a t u m l d a  t W h i t e )
G u b l e r l n a  r o b u s t a  d e  K l a s z  __________________________________
P s n T n d o ^ u e m b e l l n a  c o s t u l a t a  ( C u s h m a n )  
P s e u d o m T e a b o l i n a  e x c o l a t a  ( C u s h m a n )
P . s e u d o K i i e m b e l l n a  k e m p e n s i s  E s k e r ___________________________
P s e u d o g u c m b e l l n a  n a l n e b r a  b r o n n i m a n n  a n d  B r o w n  
P s e u d o t e x t u l a r l a  d e f o r m l s  ( K i k o l n e )
P s e u d o b e x t n l a r l a  e l e s a n s  ( R z c h a k )  _ _
P s e u d o t n x t u l a r i a  I n t e r m e d i a  d e  K l a s z ________
R a c e n : i p ; u c m b e l l n a  f r u c t i c o s a  ( E p ~ p ; e r ) 
P l a n o g l o b u l l n a  a c e r v u l l n o l d e s  ( E y t e r )  
P l a n o p l o b u l  I n a  c a r  s e . y a e  ~ T p l u : n m e r  )
P l a n o p l o b u l I n n  i n u l t i c a r n e r a t a  d e  K l a s z  
G l o b l p e r ) n o l l o l d e s  m u l t i s p l n a  ( L a l i c k e r )  
G l o b l K e r  V n e l l o i d e s  v o l u t u s  ( W h i t e  5 _____
L o e b l l c h o l l a  c o a r c t a t n .  ( B o l l i )  
L o e b l i c h . e l l a  h e s s i  ( P e s s a w n o )
A r c h a e o ^ l o b i n u r l n a  b l o w i  P o s s a ^ n o __________
A r c h a e o p : i o b l K o r i n a  c r e t a c e a  (rl' O r b l g n y T
R u j c o g l o b i f ^ e r l n a  h e x a c s m e r a t a  B r o n n i m a n n  
R u K o r r l o b l p r e r l r i a  r e l c h e l i  B r o n n i m a n n  
R u g o f t l o b l r e e r l n a  r o t u n d a t a  B r o n n i m a n n  
R u g o r l o b l . g e r i n a  r u g o s a  ( P l u m m e r  ) 
R u g o g l o t a l g c r I n a  s c o t t l  ( B r o n n i m a n n )
G l o b o t r u n c a n a  a e R . y p t i a c a  K ' a k k a d y  
G l o b o t r u n c a n a  a r e a  ( C u s h m a n )  
G l o b o t r u n c a n a  b u l l o l d . e s  V o f i l e r  
G l o b o t r u n c a n a  c o n t u s a  ( C u s h m a n )  
G l o b o t r u n c a n a  e l e v a t a  ( B r o t z e n )  
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r  
G l o b o t r u n c a n a  g a n s s e x ^ l  B o l l i
G l o b o t r u n c a n a  - L i n n e i a n a  ( d ' O r b l p ; n . y ) 
G l o b o t r u n c a n a  n o t h i  ( B r o n n i m a n n  a n d  B r o w n )
G l o b o t r u n c a n a  o r i e n t a l i s  S I  K n . g g a r ________________
G ]  o b o t r n n c a n a  s l m r a w n a e n s l s  E l  K a f l E a r
G l o b o t r u n c a n a  s t u a r t l  ( d e  L a p p a r e n t T ) _____________________
G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o l f l  ____ ____________
G l o b o t r u n c a n a  v e n t r l c o s r .  W h i t e _________________ ______________
R u g o t r u n c a n n  s u b c l r c u n i n o d l  ? e r  (G a n d o l f l )  
H u p r o t r u n c a n a  s u b p e n n y l  ( G a n d o l f l )  
G l o b o t r u n c a n e l l a  h a v a n e n s l s  ( V o o r w i . l k )  
G l o b o t r u n c a n e l l a  p e t a l o l d e a  ( G a n d o l f l )

Table lL, faunal distribution, Limestone County
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L e o n  C o u n t y  
D a n i e l s  O i l  C o .
# 1  C o x  E s t .

H e l l  s a m p l e  i n t e r v a l

L e o n  C o u n t y  
C h r i s t i e  e t  a l  C o .
# 1  G o r d o n

W e l l  s a m p l e  i n t e r v a l

G l o b o r o t a l i a  c o m p r e s s a  ( P l u m m e r }  
G l o b o r o t a l i a  p s e u d o b u l l o i d e s  ( P l u m m e r ) 
G l o b o r o t a l i a  t r i n i d a d e n s i s  B o l l i  
S u b b o t i n a  t r i l o c u l i n o i d e s  ( P l u m m e r )  
G u e m b e l i t r i a  c r e t a c e a  C u s h m a n

4in03
' X  X

H e t e r o h e l l x  g l a b r a n s  ( C u s h m a n )  
H e t e r o h e l l x  g l o b u l o s a  ( £ h r e n b e r g ) 
H e t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h  
H e t e r o h e l l x  p l a n a t a  ( C u s h m a n ' )  ~  
H e t e r o h e l l x  p u n c t u l a t a  ( C u s h m a n )  
H e t e r o h e l l x  s t r i a t a  ( S h r e n b e r g )  ' 
H e t e r o h e l l x  u l t i m a t u m l d a  ( W h l t e T  
G u b l e r l n a  r o b u s t a  d e  K l a s z
PseutlOKuenbellna costulata ( C u s h m a n )
F s e u d o g u c m b e l l n a  e x c o l a  t a  [ C n s ' n m a n  )_____________________
P s e u d o p r u e n h e l i n a  X e m o e n s l s  E s h e r  
P s e u d o g u o : n b e l i n a  o a l p c b r a  b r o n n i m a n n  a n d  B r o w n  
P s e u d o t e x t u l a r l a  d e f o r m l s  ( K i k o l n e )  
P s e u d o t e x t u l a r  l a  e l e g a n s  ( H z e ' n a k ) _______
P s e u d o . t c x t u l a r i a  I n t e r m e d i a ,  d e  K l a s z  
H a c e m l g u n m b o l i n a  f r u c t i c o s a  ( r i g g e r
P l a n o K l o b u l l n a  a c e r v u l l n o l d e s  ( E . g g e r f
P.l a n o r r l o b u l l n a  c a r  s o y a  e ( P l u m m e r  ) _________
P l a n o g l o b u l i n a  m u l t l o a m o r a t a  d e  K l a s z  
G i o b l g e r l n e l l o l b e s  m u l t i s p l n a  ( L a l i c k e r )  
G l o b L g r . r i n e . L l o l d e s  v o l u t u s  ( W h i t e )  
L o e b l i c h e l l a  c o a r c t a t a  ( P o . l l l J
L o e b l i c h e l l a  h e : ( P e s s a ~ n o  )
A r c h a o o r l o b i - e r i n a  b l o w !  F e s  s a g n o _________
A r c h a c o i x l o b l r e r i n a  c r e t a c e a  ( d  ^ O r b l g n y  )~
R u g o g l o b j g e r i n a  h e x a c a r a e r a t a  B r o n n i m a n n  
R u f r o s l o b i r e r i n a  r e i c h c l i  b r o n n i m a n n
B u b o ,globigerina rotundata Bror.nlnann
H u g O f T l o b l f c e r l n a  r m - o s a  ( P l u m m e r )
R u g o g  1  o b i k e r i n a  s  c  o  1 1 1 ~  (P n o n n  i m a n n T ~
G l o b o  t r u n c a n a  a e g . v o t l o c a  W a k k a d y  
G l o b o t r u n c a n a  a r e a "  ( C u s h m a n )
G l o b o t r u n c a n a  b u l i o i d o : V o x l o r
G l o b o t r u n c a n a  c o n t u s a  ( C u s h m a n ) 
G l o b o t r u n c a n a  e l e v a t a  ( P r o t z e n )
G l o b o t r u n c a n a  f o r n i c a t a  P l u m m e r ____________________
G l o b o t r u n c a n a  p a n s s e r i  n o l l i ____________ ______________
G l o b o t r u n c a n a  1  I n n e l a n a '  ~ ( d ' O r b l g n y ) 
G l o b o t r u n c a n s  n o t h i ( P r o n n T n a n n  a n d  B r o v r n )  
G l o b o t r u n c a n a  o r i e n t a i l s  ill K a t c i r a r  ________
G l o b o t r u n c a r . a - s h a r a w n a e n s i s  S I  M a g g a r
G l o b o t r u n c a n a  s t u a r t i  ( d e  L a p p a r e n t )  
G l o b o  t r u n c a n a  t r  1 n  1 d  o d e  n  s 1 s  G a n d o l f l
G l o b o t r u n c a n a  v e n t i - i c o s a  W h i t e  ____
H u g o  t r u n c a n a  s u b c  i r c u r . m o d i f ' e r ' ' ( G a n d o l f l  Y ____
H u g o t r u n c a n a  s u b p e n n y l  ( G a n d o l f l )  
G l o b o t r u n c a n e l  l a  h a v e n f.ns.ls~ ( V o o r ' w l  .ik') ~
G l o b o t r u n c a n e l l a  p e t a l o l d e a  ( G a n d o l f l )

Table 15» faunal distribution, Leon County
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L e o n  C o u n t y  
S m i t h  C o ,
# 1  B u s b y

W e l l  S a m p l e  I n t e r v a l

G l o b o r o t a l i a  c o m p r e s s a  T f T u m m e r ) 

G l o b o r o t a l i a  p s e u d o b u l l o i d e s  ( g l u m m e r T
G l o b o r o t a l i a  t r i n i d a d e n s i s  B o . l l  L 
S u b b o t i n a  t r l l o c a l l n o l c i e s  ( P l u m m e r !
G u e m b e l i t r i a  c r e t a c e a  C u s h m a n
H e t e r o h e l l x  p l a b r a n s  ( C u s h m a n

P i a n o s L o b u f l n a  c a r s e y n e  l P l u ; n m e r T  
P l a n o p r l o b u l  i n n  m u l t i c n m e r a t a  d e  K l a s z  
G l o b i p r e r l r . e l l o i d e s  m u l t i s p l n a  ( L a l i c k e r  f  
G l o b l g e r i n e l l o i d e s  v o l u t u s  ( W h i t e )  
L o e b l i c h e l l a  c o a r c - t n t n  ( H o l l l )
L o e b l i c h e l l a  h c s s T  ( " t ’o s s a . v n o )

G l o b o t r u n c a n a  e l e v a t a  ( B r o t z e n )
G l o b o t r u n c a n a  f o i - n i c a t a  P l u m m e r
G l o b o t r u n c a n a  p a n s s e r i  B o l l i ____________
G l o b o t r u n c a n a  l l n n e l a r . a  ( d ' G r b l j z n y )
G l o  b o  t r u n c a n a  
G l o b o t r u n c a n a
H o b o t r u n c a n a

n o t h i ( B . v o n B l ! i ! a n n  a n d  b y o t i n )  
o r i e n t a l i s  K 1  W a r p e r

_________________________ s n a r o y n a e n s i  s a !  hagp j . a r
G l o b o  t r u n c a n a  s t u a r t i  ( d e  L a p p r . r e n t ) '
G l o b o t r u n c a n a  t r l n l n a d e n s l - s  G a n d o l f l _______
G l o b o t r u n c a n a  v e n t r i c o . s a  W h i t e _____________
R t i f l r o t r u n c a n a  s u b c l r c u m n o d l i ' e r ~  ( G a n d o l f  1 7
R u p : o t r u n c a n a  s u b p e n n y i  (G a n d o l J ‘j J _ ____
G 1  o b o  t r u n c a n e l l a  h a v a n e n s l s  _ {  V o o r v t l  jlcT
G l o b o t r u n c a n e l l a  p e t a l o i d e n  ( G a n d o l f l ) 

T a b l e  16, f a u n a l  d i s t r i b u t i o n ,  L e o n  C o u n t y

t}-s ̂  s 9 s a ̂
gjH

H e t e r o h e l l x  g l o b u l o s a  ( E h r e n b e r p ; )
H e t e r o h e l l x  n a v a r r o e n s l s  L o e b l l c h ______________________ .
H e ' f c e r o h e l l x  p l a n a t a  ( C u s h m a n )  _______________________
H e t e r o h e l l x  p u n c t u l a t a  ( C u s h m a n )  i
H e t e r o h e l l x  s t r i a t a T b h r e n b e r p : )
H e t e r o h e l l x  u l t l r n a t u w l d a  ( W h i t e )
G u b l e r l n a  r o b u s t a  tie K l a s z __________________________________
P s e u d o v n e m h e l i n a  c o s t u l a t a  ( C u s h m a n ) ___________________
P s e n e o f t u e r a b s l l n a  e x c o l a t a "  ( C u s h m a n  ) ....
P s e u d o p u e m b e l i n a  l e n n e n s l s  K s k e r __________________
P s e u c l o a u e m b a l l n a  p a l p e b r a  B r o n n i m a n n  a n d  B r o w n
P s e u d o t e x t u l a r  l a  d e f o r m l s  ( K i k o l n e )  _________________
P s e u d o t e x t u l a r  l a  e l c g a n s  ( R z e h a k ) ___________________
P s e u d o t e x t u l a r l a  i n t e r m e d i a  d e  K l a s z ____________________
R a c e m l K u e m b e l l n a  f r u c t i c o s a  ( E v p e r )
P l a n o , v l o b u l I n a  a c o r v u l l n o l d e s  ( b > K e r )

X

X  X  
X

X
X

X  X

A r c h a e o g l o b l i r e r l n a  b l o w i  P e s s a « ; n o __________
A r c h n a o K l o b j i r e r l n n  c r e t a c e a  (ri ' O r b l R n y  ) 
R u c r o p l o b i n a r  i n n  h e x a c n m e r a t a  B r o n n i m a n n
R u g o r e l o t a l c o r l n a  r e i c h e l l  B r o n n i m a n n ________
R u f i o . v l o b i t c r t n a  r o t u n d a t a  B r o n n i m a n n  
R u p ;o ,g l o b i g e r i n a  r u ^ o s a  ( P l u m m e r )  
R u / x o ^ l o b i f - ' r e r t n a  s c o t t l  ( B r o n n i m a n n )
G l o b o t r u n c a n a  a e . c . v o t i a c a  K a k k a d y ______________
G l o b o t r u n c a n a  a r e a  ( C u s h m a n )  
G l o b o t r u n c a n a  b u l l o l d o s  V o g . l e r  

G l o b o t r u n c a n a  c o n t u s a  ( C u s h m a n ) " .....

X

X

X

X  X
X  X  X  X  
X

X  X

XX X X X X X

XX XX X X X
x X

X X X  
X X  XX

X  X  

X  X  

X
X
■ X  
X

X
X  X X  
X

23
11
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F r e e s t o n e  C o u n t y  F r e e s t o n e  C o u n t y
U n i o n  o f  C a l i f .  O i l  C o .  B r o w n  C o .

K n i g h t  # 1  G o o l s b y

W e l l  s a m p l e  i n t e r v a l  W e l l  s a m p l e  I n t e r v a l

o. O A n£
G l o b o r o t a l I n  c o m p r e s s a
Ij l o h o r o t n  l i e  p s e  11 d  o b u  1 1  o  1 ci a s

{ P l u m i n e r )
( P l u m m e r -!

G 1 o'u o r o t n l l a  ' t r i n i d a d e n s i s  B o l l i  
B u b b o 1 1 n a  t r  1 l o c a l  i n o i d e s  ( P l u m m e r ! "

X
X
X

G u e m b e l i t r i a  c r e t a c e a  C u s h m a n
iTe t n r o h c l.lx g.l a t
IIi.-te r o h e  11?: g l o b u l o s n

( C u s h m a n )
( F h r c n b e r p )

! ! * * * ! !
1  §  1 1 1  §  p 

X
X  X

X

X
H o  t e r o h e 1 1 x n n v a r r o c n s i s  L o e b l l c h  rcushinan)11 o t e r o h o i l x  p . l n n a t a  . ________
i i e t e r o h o  i l x  p u n c t u l a t a  ( C u s h m a n )  
H e  t e r o h e  i i x  s t r i a t a  T t n r  c n b a r g  )
H e t e r o h e l l x  u .11  Lin.ntuir.ldo~ ( W h  1 t e  )
G u b l e r l n a  r o b u s t a  b e  K l a s z ________
F.-.eiKiopu e m b e . l  I n a  c o s  t u l a  t o  ( C u s h m a n
P 3 e u G c r n i- : . n b o l l n a  e x e s  I n  t a T C u s h m a n  )
P s e u d o g n o m b e l  1 n a  k c m n c - r s l s  U s k e r
F a c u r l o g n irrl : e l  1 n o  p a  1  p o f a r a
P s o u d o  t e  x t •.11 a  r I n  d e f o r m l s

b r o n n i m a n n
( K i k o l n e !

a n d  B r o w n

P a e 110 o  t o x e n I n r  i h  ~ , e T e « n n s  (B z e h a k  )
F s  o u  cl o  t x t u l n r  1 a  1 n t e r i a c d l a  d o  K l . a s s
H o c e m d c i i o r b e . i  I n a  f r u c t i c o s a  {(rigger  ) 
P l a n o g . L o b u l l  n a  n c e r v u i i n o l d e s  ( E f ( g o r )
P l a n o , g i o h n L i n a  c o v s o y n o  ( P l u m m c r T
l a n o n l o b u l i n a  m u l t i c q m e r a t a  d o  K l a s z  

G l o b l g e r l n e l . l o l d c s  m u l t i s ~ p l n a  ( I.a 1 1  c k c r T  
G l o b l g c r I n e l l o i d e s  v o l u t u s  ( W h i t e )  ~
I , o e b  1  i c l m l . l n  c o n r c t n t a  ( - l o l U T
L o o b . l l c h e l  l a  n e s s l  ( F e s s a g n o  )
A r c h a e o g l o b l g R r l n n  b l o w !  P o s s n n n o _________
A  r  c  h  a  o  c  rrl o  b  1 g e r i n a  c r e t a c e a  ( d  O r b l g n y T
R U f C o i f l o h l g e r i n a  hoA.acaner.ata B r o n n i m a n n
R l . m o f ' l o b i i t o r i n a  r e l c h o l i  B r o n n i m a n n
H u g o g i o b l g o r i  r.n r o t u n d a t a  B r o n n i m a n n  
n u g o f r . l o b l . g e r i . n a  r u g o s a  ( P l u m m e r )
1 i u  o  rr. 1 o  b i g  o r  1 i i a  s c o ' t t l  " ( B r o n n l m n n n 7

X
X

X X X

X

G l o h o t r u n c u n s . a e g v p t l n c a  K a k k a d y
G 1 o b o  t r u n e e n a a r e a  ( C u s h m a n )
G 1 o b o  t r  u  n  c a  n a b u l l o l d e s  V o g l e r
G l o b o  t r u n c a n a c o n t u s a  ( C u s h m a n )
G l o b o t r u n c a n a e l e v a t a  ( B r o t x o n )
G l o b o t r u n c a n a f o r n i c a t a  P l u m m e r
G . L o b o t r u n c a n a c n r . s r m r l  B o l l i
G l o b o t r u n c a n a l i n n e i a n a  ( d ’ O r b l g n y )
G L o b o  t r u n c a n a n o t h i  ( b r o n n i m a n n  a n d  B r o v m )
G l o b o  t r u n c a n a o r i e n t a l i s  151 K a g g n r
G l o b o  t r u n c a n a s h n  r a w r . a e n s  1 s  K l  N a p g a r
G l o b o t r u n c a n a s t u a r t i  ( d c  l a j j p a r e n t )
G l o b o t r u n c a n a t r i n i d a d e n s i s  G a n d o l f l
G l o b o  t r u n c a n a v e n t r l c o s a  W h i t e
i l u K o t r u n n a n n c u b e 1 r e u n n o d  i f e r  ( G a n d o l f l )
H i i K O t r u n c a u a s u b p e n n y l  ( G a n d o l f l )
G l  o b o t r u n c a n e l l n  h a v a n o n s l s  ( V o o r w l . 1 l ; )
G l o b o t r u n c u n o l l n  p e t a l o l d e a  ( G a n d o l f l )

X

X

Table 17, faunal distribution, Freestone County
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F r e e s t o n e  C o u n t y  
C o n o c o  O i l  C o .  
jf 1 W i l l i a m s

F r e e s t o n e  C o u n t y  
H u m b l e  O i l  C o ,  
jf\ B a l l

W e l l  s a m p l e  I n t e r v a l  W e l l  s a m p l e  I n t e r v a l

G l o ’l j o r o t n l ' i n  " c o n i p r e t i n a  ( P l u m m e r )
G 1 o b o r o t a  i 1 n  p s e u d o b u l  l o l d o s  ( F l u  a i m e r ;
G l o b o r o t n  I l n  t r i n i d a d e n s i s  C o l l i  
C u b b o l i ]  n a _  t r 1 l o c u l ) n o  I d o > ( P l u m m e r ) 
(j u e m b ' . i T i  t r  l a  c r e t a c e a  C u s ' n m u n

X
X x 
'x X

H o t o r o b o l l x  p; I n b r a n s  ( C u s h m a n  )
IWit';r o b e  l l x  K l o b n l o s a  ( 1 ' i h r e n b e r K )
11 c  t e  r o  h  o  1 1  x  n a v o r r o e n s i s  L o e b l l c h
Te b o r o h o l  i x  p l a n e  t n ~ T ' C u s b t n a n )

H e t c r o b e l l x  p u n c t u l a t a  ( C u s h m a n )
H o t c:r o V i e 1 1 x  s t r 1 a t a  { B h r e n b e r K )
l l u t e r o ' i e l T x  u l t i m a t u m l d a  ( W h i t e )
G u b T o r I r m  r o b u s t s .  d e  K l a s z  ___
P s e i n t o y u e m b o  1 j n a  c o s t u  1 a t a  " ( C u .  
Pseudo

________________________ t n l a t a  ( C u s h m a n j
uc.'co■ ?!i n a  o x c o l n t a  ( C u s h m a n ) '

P s e n ’Io;.'ii'iinbo.I.ln.Ti k e m p o n s i s  IIsit e r
P o o i i d o i-'iieinbo ) I n a  o a l p o b r e  

:oi;d o  t i - x b u  l a r l a  d e f o r m l :
B r o n n i m a n n  a n a  U r o w n  
( K i k o l n e ) _________________

T ’T c u n  o t o r t u l n r l a  c l  c y a n s  ( B z e h a k ) 
P s e u d o t c x t n l a r i a  I n t e r m e d i a  d e  K l a s z  
H a c e a i  U ’lu e m b e l  i n n  f r u c t i c o s a  ( t i p p e r )  
J l l l d b l v l o b n l l n o  a c c r v u i l n o T d e s  ( B k k r F J
T ’L j  ni)p: i o b n  1 1 n a c a r :

- . ’ r‘
e  v  a  q { P l u m m e r )

P l n r i o v . l o b u l  j r.a m n l t l c n m o r a t a  d e  K l a s z  
G l o b l a c r i m a l .l o l r t e s  m u l t i s p l n a  ( l.nl 1 c k e r 7 ~  
G  I o b i p o r l n o l l o l d e s  v o l u t u s  ( W h i t e )
I.,oeVi.l i c h o l  l a  c o n r c t a t a  ( B o l l  1 )
L o p b l  1 c b e l l a  h e s . s l  ( P e s o ; nr
/,r o h c c - : l o : . i I  c e r i n a  b l o w !  P c i
A r c . l m e o y l o b i s ’e r l n a  c r e t a c e a

l a y  n o __________
(ci 1 O r b l p j n y )

H u i r o g l o b l p / i r l n a  h o x a c n m e r a t a  b r o n n i m a n n
R u . v o y  l o b i i r e r l n o  r e l c h o l l  B r o n n i m a n n  - __
R nu;(j.yl o b l p ' e i ~ l n a  r o t u n d a t a  B r o n n i m a n n  
Tiu.ypf.; l o ’b l  f a r i n a  r u i r o s a  ( P l u m m e r )  
iint - w l o b i  sr e r i n a  s c o t t l  ( B r o n n i m a n n )
G l o t i o t r u n c a n a  o e g . v p t l a c a  K n k k . a d y ______
G l o b o t r n n c u n n  a r e a ,  ( C u s h m a n ) ______________________
G l o b o t r u n c a n a  b u l l o l d e s  V o r x l e r ________________
G l o b o t r u n c a n r i  c o n t u s a  ( C u s h m a n )

X

X

0 l o b o  t r u n c a n a  e l e v s t a  ( f c r o t z e n )
G  l.o'i)o t r u n c a n a  f o r n i c a t a '  P l u m m e r
G l  °  b o  t r u n c a n a  g n r . s s c r l  c o l l i ________________  •
G l o b o  t r u r i c a n n  l i n n e i a n a  ( d  ' O r b l t - n y  )
G lobotrunenns r.otr.l (Bronnimann and Blown)
G l o b o t r u n e n n . u  o r i e n t a l i s  H I  W m r c r n r _______________
G l o b o t r u n c a n a s h a r s y n a e n  s i s  F I . W a s f t a r ___________
G  1. o  b o  t  ;• u  n  c  a  n a  s t  u a r t l  I d a  L a p p a r e i v t T
G l o b o t r u n c a n a  t r i n i d a d e n s i s  G a n d o l f l ________
f i T o b o t r u n c a n a  v e n t r l c o s a  W h i t e  ________________
H n |-.o t r u n o a n a  s u b c i r c u m n o d l f  e r  ( G a n d o l f l ) 
H t v i o  t r u n c a n a  s u b p e n n y l  ( G a n d o l f l )
G l o b o t r u n c a n c l l n .  h a v o n e n s l i
G 1 o  l>o t r  u n c o  n e l l a  c e t a l o l d e a

( V o o r w l l k ) 
G a n d o l f  l T

Table 18, faunal distribution, Freestone County
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EXPLANATION FOR PLATE 1

FIGURES

1 Pseudoguembelina costulata (Cushman), H.V.H. No. 8600, Kemp Clay, 

Walker Creek locality, near Cameron, Milam County

2 Pseudoguembelina cf. palpebra Bronnimann and Brown, H.V.H. No.

8601, Kemp Clay, Walker Creek locality, near Cameron, Milam County

3 Pseudoguembelina palpebra Bronnimann and Brown, H.V.H. No. 8602, 

Kemp Clay, Walker Creek locality, near Cameron, Milam County

4 Planoglobulina acervulinoides (Egger), H.V.H. No. 8603, Kemp Clay, 

Walker Creek locality, near Cameron, Milam County

5 Pseudotextularia elegans (Rzehak), H.V.H. No. 8604, Kemp Clay, 

Walker Creek locality, near Cameron, Milam County

6 Pseudotextularia deformis (Kikoine), H.V.H._No. 8605, Pan American, 

#1-A Parker, 2630-2660 feet

7 Pseudotextularia intermedia de Klasz, H.V.H. No. 8606, Mobil, #1 

Brown, 1660-1690 feet

8 Racemiguembelina fructicosa (Egger), H.V.H. No. 8607, Kemp Clay, 

Walker Creek locality, near Cameron, Milam County

9, 14 Heterohelix glabrans (Cushman), H.V.H. No. 8608, Humble, #1 

Surratt, 1028-1058 feet 

10 Heterohelix ultimatumida (White), H.V.H. No. 8609, Pan American, 

#1-A Parker, 2630-2660 feet 

11, 12 Planoglobulina carseyae (Plummer), H.V.H. No. 8610, Kemp Clay, 

Walker Creek locality, near Cameron, Milam County 

13 Heterohelix punctulata (Cushman), H.V.H. No. 8611, Lucerne, #1 So. 

Pine Lumber Co., 5880-5910 feet —
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FIGURES

15, 16 Rugoglobigerina rotundata Bronnimann, H.V.H. No. 8612, Kemp 

Clay, Walker Creek locality, near Cameron, Milam County 

17, 18 Rugoglobigerina rugosa (Plummer), H.V.H. No. 8613, Kemp Clay, __ 

Walker Creek locality, near Cameron, Milam County 

All figures x80.
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EXPLANATION FOR PLATE 2

FIGURES

1-3 Globotruncana orientalls El-Naggar, H.V.H. No. 8614, Pan American, 

#1-A Parker, 2630-2660 feet 

4,5 Globotruncana stuarti (de Lapparent), H.V.H. No. 8615, Pan 

American, #1-A Parker, 2660-2690 feet 

6,10 Globotruncana fornicata Plummer, H.V.H. No. 8616, Christie jit 

al, #1 Gordon, 3370-3400 feet

7-9 Globotruncana elevata (Brotzen), H.V.H. No. 8617, Kemp Clay,

Walker Creek locality, near Cameron, Milam County

11,12 Globotruncana linneiana (d'Orbigny), H.V.H. No. 8618, Pan Ameri

can, #1-A Parker, 2600-2630 feet 

13-15 Globotruncana gansseri Bolli, H.V.H. No. 8619, Fain et a_l_, #1 

Yates, 3740-3770 feet 

All figures x80.
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EXPLANATION FOR PLATE 3

FIGURES

1,2 Archaeoglobigerina blowi Pessagno, H.V.H. No. 8620, Mobil, #1 - ■ 

Brown, 1600-1630 feet 

2,4 Archaeoglobigerina cretacea (d1Orbigny), H.V.H. No. 8621, Mobil,

#1 Brown, 16"60-1690 feet 

5 Pseudoguembelina excolata (Cushman), H.V.H. No. 8622, Mobil, #1 

Brown, 1600-1630 feet 

6,7 Globotruncana bulloides Vogler, H.V.H. No. 8623, Christie et al,

#1 Gordon, 3370-3400 feet

8-10 Rugotruncana subpennyi (Gandolfi), H.V.H. No. 8624, Mobil, #1 

Brown, 1600-1630 feet 

11 Rugoglobigerina hexacamerata Bronnimann, H.V.H. No. 8625, Mobil,

#1 Brown, 1660-1690 feet

12,13 Loeblichella coarctata (Bolli), H.V.H. No. 8626, Texas, #1 

Strahan, 3340-3370 feet

14 Globorotalia trinidadensis Bolli, H.V.H. No. 8627, Littig Cng., 

Walker Creek locality, near Cameron, Milam County

15 Rugoglobigerina reicheli Bronnimann, H.V.H. No. 8626, Mobil, #1 

Brown, 1540-1570 feet

16 Guembelitria cretacea Cushman, H.V.H. No. 8629, Humble, #1 Surratt, 

1028-1058 feet

17 Globorotalia pseudobulloides (Plummer), H.V.H. 8630, Littig Cng., 

Walker Creek locality, near Cameron, Milam County

18 Globprotalia compressa (Plummer), H.V.H. No. 8631, Union of Calif., 

#1 Knight, 1869-1900 feet
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FIGURES

19 Subbotina trilocullnoides (Plummer), H.V.H. No. 8632, Mobil, #1 

Brown, 1810-1840 feet 

20-22 Globotruncana aegyptiaca Nakkady, H.V.H. No. 8633, Kemp Clay, 

Walker Creek locality, near Cameron, Milam County 

23,24 Globigerinelloides ituxltispina (Lalicker), H.V.H. No. 8634, 

Mobil, #1 Brown, 1600-1630 feet 

25-27 Globotruncanella havanensis (Voorwijk), H.V.H. No. 8635, Mobil, 

#1 Brown, 1600-1630 feet 

28,29 Globotruncanella petaloidea (Gandolfi), H.V.H. No. 8636, Mobil, 

#1 Brown, 1600-1630 feet

All figures x80 except figures 5, 11, 15, 16, and 19 xl00.
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EXPLANATION FOR PLATE 4

FIGURE

1, 2 Pseudoguembelina kempensis Esker, H.V.H. No. 8037, Mallard & 

Locke, #1 Roller Heirs, 1580-1610 feet.

3, 4 Globotruncana ventricosa White^ H.V.H. No. 8038, Smith, #1 

Busby, 1743-1803 feet.

5, 6 Globotruncana sharawnaensis El-Naggar, H.V.H. No. 8039, Texas, 

#1 Strahan, 3340-3370 feet _

7 Loeblichella hessi (Pessagno), H.V.H. No. 8040, Ark-La Gas, #1 

J. Davis, 860-890 feet 

8, 9 Globigerinelloides volutus (White), H.V.H. No. 8041, Pan 

American, #1-A Parker, 2630-2660 feet

10, 16 Rugotruncana subcircumnodifer (Gandolfi), H.V.H. No. 8042, 

Lucerne, #1 So. Pine Lumber Co., 5880-5910 feet

11, 12 Globotruncana nothi (Bronnimann and Brown), H.V.H. No. 8043, 

Mobil, #1 Brown, 1600-1630 feet

13 Planoglobulina multicamerata de Klasz, H.V.H. No. 8044, Mobil,

#1 Brown, 1480-1510 feet 

14, 15 Globotruncana cf. trinidadensis Gandolfi, H.V.H, No. 8045, 

Christie al_, #1 Gordon, 3370-3400 feet 

17, 18 Heterohelix navarroensis Loeblich, H.V.H. No. 8046, Humble,

#1 Surratt, 1028-1058 feet 

19, 20 Heterohelix planata (Cushman), H.V.H. No. 8047, Mobil, #1 

Brown, 1660-1690 feet 

21 Heterohelix globulosa (Ehrenberg), H.V.H. No. 8048, Humble, #1 

Surratt, 1028-1058 feet
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FIGURE

22, 23, 27 Globotruncana area (Cushman), H.V.H. No. 8049, Mallard 6c 

Locke, #1 Roller Heirs, 1580-1610 feet 

24 Heterohelix striata (Ehrenberg), H.V.H. No. 8050, Humble, #1 

Surratt, 1028-1058 feet 

25, 26 Rugoglobigerina scotti (Bronnimann), H.V.H. No. 8051, Kemp 

Clay, Walker Creek locality, near Cameron, Milam County 

28 Globotruncana contusa (Cushman), H.V.H. No. 8052, Shell, #1 Darsey, 

4306-4336 feet

All figures x80 except figures 3, 4, 5, 6, and 7 x60; figure 

13 x40 and figure 28 x70.
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California, the son of Dr. George G. Esker, Jr. and Margaret Treacy 

Esker. He received his secondary education in St. Louis, Missouri.

He received his B.A. degree from Washington University June, 1962 and 

his M.A. degree from Washington University June, 1964. From June 1964 

until January 1966 he was employed by Mobil Oil International. He 

worked as a micropaleontologist in Tripoli, Libya during most of this 

period of employment. In January 1966 he began his studies at Louisiana 

State University for his Ph.D. degree, graduating in August, 1968.

He was a recipient of a N. A. S. A^-fellowship at Louisiana 

State University. He is a member of Sigma Xi and the Society of 
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