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Frontispiece . - Looking northeast at the type 
section of the Hurricane Lent i l , Hurricane 
Bayou , Houston County , Texas. 



PALEOECOLOGY OF THE HURRICANE LENTIL, 

COOK MOUNTAIN FORMATION , 

EAST TEXAS 

Richard Albert Davis Jro 

A B S T R A C T 

The Hurricane Lentil in the lower part of the Landrum 

Member of the Cook Mountain Formation can be recognized for 

170 miles along strike. This lentil lies at the base of the 

Landrum Member and is directly above the Wheelock Member. 

Three key beds, two bentonites and a fossil bed containing Pli

catula filamentosa Conrad , are present at most exposures of the 

Hurricane Lentil. 

Sedimentary rocks of the Cook Mountain Formation are class

ified using the four common constituents: quartz, iron oxide, 

glauconite pellets, and clay. 

The abundant fossils in the Hurricane Lentil indicate depo

sition took place on the continental shelf in a quiet, open 

marine sea with a level bottom. The lower Hurricane Lentil was 

deposited in a relatively stable sea whereas the upper Hurricane 

Lentil was deposited in a regressive sea. 
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I N T R 0 D U C T I 0 N 

Detailed correlation of the Gulf Coast Eocene is difficult 

for two reasons: good exposures are few, and many of the units 

are of similar lithology and faunal content. However, the 

Hurricane Lentil in the Landrum Member of the Cook Mountain 

Formation can be correlated by key beds over a distance of 

about 170 miles. Abundant fossils are found in the unit, pro

viding one means for helping to interpret its depositional en

vironments. 

STATEMENT OF PROBLEM AND SCOPE OF STUDY 

The primary purpose of this thesis problem is to inter

pret the depositional environments of the lentil, based upon 

the fauna and the character and constituents of the sediments. 

Other objectives are to trace the Hurricane Lentil as far as 

possible between the Brazos and Sabine Rivers and to include 

measured sections and other exposures previously not reported 

in the literature. 

Previous paleoecologic work (Gimbrede, 1951) on this unit 

has been based only on micro-fossils. By combining a study of 

both the micro-fossils and macro-fossils with a study of the 

inorganic constituents present, it is hoped that some 

1 
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substantial conclusions can be reached in regard to the 

paleoecology of this unit. 

LOCATION 

The beds which comprise the Hurricane Lentil have been 

traced approximately from the Brazos River to the Sabine River, 

a distance of some 170 miles (fig. 1). Exposures discussed in 

this thesis are located in six counties in East Texas (Brazos, 

Robertson, Leon, Madison, Houston and Angelina) and Sabine Par

ish in Lousiana. Several small additional exposures were 

found and are not described in detail. 

METHODS 

Field work was done in August and September of 1960, and 

in January, February, and March of 1961. After a reconnais

sance of the outcrop belt of the Cook Mountain Formation between 

the Brazos and Sabine Rivers, all exposures of the Hurricane 

Lentil that could be found were examined and the sections mea

sured and collected. Stratigraphic sections were measured with 

a hand level and steel tape. Samples were taken from each bed. 

If the thickness exceeded two feet samples were taken at two 

foot intervals. The measured sections and other exposures are 

located (fig. 1) and the measured sections described in the 
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appendix by means of a new sedimentary rock classification 

(figs. 5 & 6). 

In order to interpret the paleoecology of the unit it was 

necessary to collect and study both macro-fossils and micro

fossils. Although most of the samples could be readily dis

aggregated, the clay-ironstone . was almost impossible to 

disaggregate. For this reason none of the samples were stud

ied quantitatively. In general about 300 grams of sample was 

disaggregated by boiling and the residue was separated by siev

ing. As much clay-ironstone as could be broken down from the 

sample was used. Foraminifera were collected on 100 and 200 

mesh sieves, and approximately 150 individuals from each sample 

were picked and mounted on slides. Where foraminifers were 

scarce the entire washed sample was picked. 

Most macro-fossil identifications were made by a compari

son of the writer's specimens with the collections of H. B. 

Stenzel at the Bureau of Economic Geology, Austin, Texas. 

These collections were compiled several years ago. It is possi

ble that many names have been changed since these collections 

were made. 
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HISTORY OF THE LITERATURE AND PREVIOUS WORK 

The first mention of the strata now known to include the 

Hurricane Lentil was made by Kennedy (1892, p. 15-16), in an 

investigation of the geology of Houston County. He described 

the section exposed at Alabama Ferry on the Trinity River. 

Kennedy also mentioned the outcrop present on Hurricane Bayou 

but failed to realize that these two exposures were of the same 

stratigraphic interval. 

Three years later, Kennedy (1895, p. 92) redescribed the 

beds at Alabama Ferry and placed them in the "Marine beds." He 

believed that this section was equivalent to the exposure on 

Cook's Mountain, west of Crockett, Houston County. 
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Dumble (1924, p. 57) placed the "Marine" as a sub-group in 

the Claiborne Group. He included in this sub-group the Mount 

Selman, Cook's Mountain, and Nacogdoches Formations. He also 

described the outcrop now included in the Hurricane Lentil at 

Alabama Ferry on the Trinity River. 

The nomenclature of the Claiborne Group was confusing in 

the 1920 's and finally in 1929 two excellent papers, (Ellisor, 

1929 and Wendlandt & Knebel, 1929) did much to resolve the no

menclatural problems that appeared in the literature . Ellisor 

redefined and correlated the Claiborne of East Texas with that 

of Louisiana. Wendlandt and Knebel redefined the Cook Mountain 

(Cook's Mountain) and on the basis of faunal content and lith

ology, divided it into the Sparta, Crockett, Milams and Saline 

Bayou Formations. 

Stenzel (1938) is responsible for the present concept of 

the Cook Mountain (Crockett) Formation. He found it possible to 

divide this formation in Leon County into four distinct mappable 

units for which he proposed the names Wheelock Marl, Landrum 

Shale, Spiller Sand, and Mt. Tabor Shale. He also described a 

marine lentil near the base of the Landrum Shale on Two-Mile 

Creek (Stenzel, 1938, p. 139-144). 

After Stenzel (1940, p. 1668) measured the sections at 

Alabama Ferry and Hurricane Bayou he realized that they 
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represented the same marine lentil that was present on Two-Mile 

Creek in Leon County. He found that the correlation between 

these three exposures was exceedingly accurate and that two 

fossils, a gastropod, Turritella cortezi Bowles and a pelecypod, 

Crassatella texalta Harris, were restricted to this lentil. 

The name Hurricane Lentil was proposed (Stenzel, 1940, p. 1670) 

to apply to these beds and they were included in the lower Lan

drum Member. The type locality was designated on the Hurricane 

Bayou in Houston County. 

Gimbrede (1951) described five additional outcrops of the 

Hurricane Lentil and extended its western limit about 20 miles. 

He also listed the macro-fauna and the Foraminifera found in 

the lentil. Gray (1953) found the lentil to crop out in vari

ous parts of western Houston County between Hurricane Bayou and 

Alabama Ferry. Because these exposures are located between pre

viously known exposures they were not studied by the writer . 

AVAILABILITY OF EXPOSURES OF THE 

HURRICANE LENTIL 

The Gulf Coastal Plain is flat and few good outcrops are 

exposed. Heavy vegetation obscures the exposures in the summer 

and in winter high precipitation raises the river levels, cover

ing most of the exposures along the river banks. The exposures 

along these rivers are covered with alluvium at many places. 
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The State Highway OSR (Old Spanish Road) parallels the 

Hurricane Lentil in Robertson and Leon Counties. The ditches 

and roadcuts along this road provide several exposures of this 

unit. In this area there are many outcrops of the Hurricane 

Lentil, but in the more eastern counties a sandy soil supports 

thick pine woods and exposures are few. 

As far as is known to the writer the Hurricane Lentil has 

not been recognized west of the Brazos River. Stenzel (1940, 

p. 1672) reported that Crassatella texalta and Turritella cortezi 

have been found as far to the southwest as Northern Mexico. 



S T R A T I G R A P H Y 

Stenzel (1938) divided the Crockett Formation into four 

members: the Wheelock Marl, Landrum Shale, Spiller Sand, and 

Mt. Tabor Shale. He justified this subdivision on the basis 

that each unit was a mappable body of somewhat constant lith

ology and was traceable for a distance of at least 90 miles. 

Stenzel (1938, p. 124-125) stated that these units are 

of such size that they could be proposed for formation rank. 

He however, retained the term Crockett as a formation and the 

four subdivisions were proposed as members. 

In 1940, Stenzel adopted the name "Cook Mountain Forma

tion" to replace the term Crockett. This was done because 

"Cook Mountain Formation" was used in Louisiana and South Texas 

for the stratigraphic equivalent of the Crockett Formation. 

He presented conclusive evidence for the correlation of a ma

rine lentil in the lower Landrum Member over a distance of 

thirty miles and proposed the name Hurricane Lentil for these 

marine beds. The type section was designated as the exposure 

on the outbank of the Hurricane Bayou, Houston County. 

The Hurricane Lentil is predominaly gray clay with some 

interbedded silt. Fossils and glauconite pellets are common 

throughout the unit and several discontinuous beds of 

9 
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clay-ironstone concretions are found. Three persistent key 

beds enable detailed correlation. Two of these key beds are 

bentonite and are traceable throughout almost the entire extent 

of the lentil. Each of these is isochronous and the material 

deposited between them represents the same amount of time at 

any place. Below the lower bentonite (fig. 2) there is a 

thin (0.8'-1.3') unit containing great numbers of Plicatula 

filamentosa Conrad. This bed is traceable throughout almost 

the entire extent of the Hurricane Lentil with the exception of 

the section in Sabine Parish, Louisiana. This unit will be 

discussed in detail in another section of this thesis. 

LOWER BOUNDARY OF THE HURRICANE LENTIL 

The basal, disconformable boundary of the Hurricane Lentil 

has been reported by Stenzel (1940), Gimbrede (1951), and Gray 

(1953) at two localities: Alabama Ferry and Two-Mile Creek. 

When the writer visited these localities in 1960 and in 1961 

the lower half of the lentil was covered by alluvium (.fig. 2). 

Gimbrede (1951, p. 25) cited the following evidence for 

this disconformity: 

1. Uneveness of the plane of contact with the beds below. 
2. Abraded fish teeth and phosphate nodules immediately 

above the contact. 
3. Bore holes in the underlying beds filled with material 

identical with that of the lower beds of the lentil. 
4. First few inches of the lentil are composed of much 

coarser material than are the beds below. 
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Although this contact has not been observed by the writer, 

these criteria are conclusive enough to assume that the discon

formity does exist. This lower contact of the Hurricane Lentil 

is not present at any of the additional measured sections de

scribed by this author. 

LOWER PORTION OF THE HURRICANE LENTIL 

The beds below the Plicatula bed comprise the lower Hurri

cane Lentil. These beds are uniform in composition at most 

localities. They are dominantly gray clay with some inter

bedded silt. Bedding in the clay is lacking or indistinct and 

abundant marine invertebrates and glauconite pellets are found 

in most places. There are discontinuous clay-ironstone con

cretionary ledges, some of which are fossiliferous. 

A thin (0.4'-0.6') fossiliferous glauconite bed appears in 

four of the western sections. This unit is well bedded and 

contains oriented fossils. 

At the section at Cedar Branch there is a unit more than 

five feet thick that is unfossiliferous and distinctly inter

bedded with light gray clay and buff silt. A similar but thin

ner bed occurs higher stratigraphically at the Sabine Parish 

section. 



13 

PLICATULA BED 

At every described section except one (Sabine Parish 

section), there is a fossil bed that contains large numbers of 

Plicatula filamentosa Conrad. This bed is generally about one 

foot thick and ~- f ilamentosa accounts for up to about 25 per 

cent of the volume. The bed is a hard, black, glauconitic clay 

at the Alabama Ferry and Hurricane Bayou sections (fig. 4) and 

it is a hard, glauconitic clay-ironstone at the other sections 

(fig. 3). At several of the localities this unit is quite cal

careous, particularly at the Cedar Branch section. There 

Plicatula is abundant at the top and bottom of the bed, but the 

middle (0.4') is an unfossiliferous iron-stained limestone. 

UPPER PORTION OF THE HURRICANE LENTIL 

Immediately above the Plicatula bed is the lower bentonite 

bed. It is present in most of the sections of the Hurricane 

Lentil (fig. 2). 

Above this bentonite the lithology of the Hurricane Lentil 

is much the same as the lower portion. The dominant sediment is 

gray clay with some interbedded silt. There are more clay

ironstone concretion layers in the upper half of the Hurricane 

Lentil than in the lower half. Two unfossiliferous silt lentils 

in the middle of the upper Hurricane Lentil can be correlated 

over twenty miles. 
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Figure 3.- Looking north from the road at the 
Plicatula bed at the OSR section. Here this 
bed is a resistant, ledge-form, glauconitic 
clay-ironstone. 

Figure 4.- Looking northeast at the Plicatula 
bed which forms the creek bottom at Hurricane 
Bayou, Houston County. At the locality this 
bed is a hard, black, glauconitic clay. 
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The top of the thick upper bentonite beds marks the top of 

the Hurricane Lentil. In only three places studied by the 

writer can the contact of this bed with the overlying portion 

of the Landrum Member can, be seen. At these localities the 

upper bentonite is overlain conformably by brown, slightly 

fissile shale. 



S E D I M E N T A T I 0 N 

Information can be obtained about the paleoecology of the 

Hurricane Lentil by studying the depositional environments of 

the sediments. The gross lithologies are considered separately 

and their probable environment of deposition is discussed. 

A new sedimentary rock classification is proposed as a 

result of the common constituents present in the sediments 

under study. A simple field classification and a more descrip

tive laboratory classification are presented. 

CLASSIFICATION OF THE SEDIMENTARY ROCKS 

OF THE COOK MOUNTAIN FORMATION 

Many of the rocks present in the Cook Mountain Formation 

cannot conveniently be described by sedimentary rock classifi

cations in current use. It is therefore necessary to construct 

a classification which will be applicable to the rocks studied 

by the writer. 

The four principal components of the sediments in question 

are quartz, clay and mica, glauconite pellets, and iron oxide. 

In this classification those components are used as end members 

of a tetrahedron. Other materials that might be present are 

either secondary in origin, organic, or volumetrically 

insignificant. 

16 



17 

Two separate classifications are necessary in order to 

simplify and stabilize the terminology used in referring to 

these sediments. A simplified field classification will alle

viate many of the misconceptions that arise when trying to name 

a Cook Mountain rock in the field. The more detailed labora

tory classification has been used in the descriptions of the 

measured sections in the appendix. Many terms applied to these 

sediments in the literature are too broad in scope and are 

often improperly used. 

Field classification.- Simplicity is the keynote of a 

sound, yet practical field classification of sedimentary rocks. 

Because the iron-oxide content of the majority of the beds is 

low, and because those in which iron-oxide content is high are 

easily recognized in the field (i.e. ironstone concretion beds), 

this end member can be eliminated from the field classification. 

Quartz, glauconite, and clay are the other common constituents. 

Using these components as end members of a ternary diagram and 

choosing arbitrary percentage limits to sub-divide this diagram, 

a practical field classification can be formed. 

In order to make the subdivisions relatively similar in 

area, 20 per cent was chosen as the division boundary. This 

gives seven different rock types based on the percentages of 

the three components present. Names need not be attached to 
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these rocks in the field. The letters shown in the diagram 

provide sufficient information for field descriptions. 

Quartz 

Clay Glauconite 
20 20 

Laboratory classification.- Although the classification 

described above is useful for field work, it does not give 

enough precise information about the rock for a detailed descrip

tion such as is needed for describing measured sections. It 

also includes only three of the four principal constituents of 

the Cook Mountain rocks. 

A meaningful and yet simple laboratory classification can 

be devised by using the same general ternary construction as 

was done for the field classification and expanding it to a 

tetrahedron. The addition of the fourth common constituent, 

iron-oxide, provides four end members. 
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/ 
/ 

Glauconite 
pellets 

Quartz ...-~~~~~~~~~--Clay 
(including mica) 

Iron 
oxide 

Each side of the tetrahedron can be divided on the 20 per 

cent basis as was the ternary diagram. It is convenient to 

construct a more detailed classification by dividing the periph

eral 20 per cent belts of each face at the 50 per cent mark. 

This gives ten different sediment types in each of the four 

triangular components, and a total of twenty-one sediment types 

for the solid tetrahedron (figs. 5 & 6). The core of the tetra

hedron represents a sediment composed of more than 20 per cent 

of each of the four major components; because no such rocks 

were found in the sediments studied, this "pigeon hole" has 

been left unnamed in this classification. The proposed classi

fication is adequate for the description of the sediments of 

the Landrum Member (measured sections in appendix) and is still 

relatively simple. 
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Figure 5.- Laboratory classification of sedimentary 
rocks of the Cook Mountain Formation--Part I 
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Figure 6.- Laboratory classification of Sedimentary 
Rocks of the Cook Mountain Formation--Part II. 
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The presence of fossils and/or the presence of such minor 

constituents as limestone, gypsum, pyrite, and lignite can be 

mentioned in giving the complete description of the sediments. 

BENTONITES 

The bentonites of the Hurricane Lentil are generally dark 

green and have a soapy texture when freshly exposed (fig. 8). 

When pure they contain many red slippage planes and show con

choidal fractures (fig. 7). When weathered the bentonite is 

characteristically mustard yellow and can be recognized by the 

many desiccation cracks present. These beds are unfossiliferous 

with the exception of the thin lower bentonite which contains a 

few foraminifers, faecal pellets, and micro-gastropods at Hurri

cane Bayou. 

Most geologists agree that bentonite is formed by the al

teration of volcanic ash in situ in marine environments. There 

is also strong evidence (Grim, 1953, p. 363) that this altera

tion takes place either soon after or contemporaneous with 

accumulation. 

Six samples of . the bentonites from the Hurricane Lentil 

were analyzed (courtesy of Mario Messina) by X-ray diffraction 

. ++ ' 11methods. All were found to be predominantly Ca montmori o

nites with some variations in the minor constituents with one 



23 

Figure 7.- Looking west from State Highway 7 
at the upper bentonite bed at Locality 14. 

Figure 8.- Looking north at the lower 
bentonite bed at the Two-Mile Creek section. 
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exception. In Sabine Parish, where the upper bentonite has 

the appearance of being impure, higher percentages of kaolinite 

were present. 

Kaolinite is known to be present in bentonites of Cre

taceous age as pseudomorphs of feldspar grains (Dr. E. F. 

McBride, oral communication). It is possible that the kaoli

nite in the bentonites of the Hurricane Lentil has a similar 

occurrence, although no thin sections were made to check this 

possibility. 

Grim (1953, p. 362) stated that up to 30 per cent volcanic 

quartz may be found in bentonites. The bentonites of the Hurri

cane Lentil do contain small crystals of volcanic quartz and 

glass shards but only in small quantities (generally less than 

one per cent). The greatest concentration is about 3-5 per 

cent in the bentonite at Sabine Parish. 

GLAUCONITE 

Glauconite pellets are one of the principal constituents of 

the sediments comprising the Hurricane Lentil. Glauconite is 

not common in other forms, although it occurs at some places as 

fillings of foraminifer tests. The majority of the pellets are 

uniform in shape and size. They are elongate with their long 

dimension being about twice that of their short dimension, and 
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they are circular in cross-section. The average length of the 

pellets is about one millimeter. 

The pellets are generally dark green, although the color 

ranges from reddish-brown to black. Those in the clay are dark 

green whereas those in the clay-ironstone range from brown to 

dark green. In clays of relatively low organic content the 

pellets are iight green, whereas dark green pellets are common 

in clays with high pyrite and organic content. 

The amount of pellets in the sediment ranges tremendously, 

from zero to about 90 per cent of the volume. In many beds the 

pellets are concentrated in lenses, along bedding planes or as 

burrow fillings. 

It is generally agreed that glauconite pellets are faecal 

material. Brown (1958) concluded that certain conditions must 

be fulfilled for the formation of glauconite. The presence of 

ferrous iron in the glauconite and the common association of 

glauconite with pyrite and organic matter suggest that the 

pellets formed in a reducing environment rich in iron. Accord

ing to Brown, these conditions are fulfilled by a faecal origin, 

and the different color of unweathered pellets can be attributed 

to different percentages of iron. The invariable association 

of the brown of glauconite pellets with the clay-ironstones 
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indicates that this color is a result of oxidation which 

probably resulted from post depositional weathering. 

Cloud (1955, p. 486) said that glauconite genesis takes 

place in less than 100 fathoms of water and that although glau

conite is not a good temperature indicator, it is generally 

found in warm water. 

A possible reason that elongate pellets are the only type 

found in the Hurricane Lentil is that they are quite sturdy 

and can withstand some agitation. It is quite possible that 

other shapes of pellets were present but disseminated due to 

their lack of durability. Charles M. Hoskin (oral communica

tion), working on Alacran Reef, off the coast of Yucatan, has 

found more than twenty species that excrete pellets. With one 

exception these pellets disintegrate almost immediately after 

excretion. 

CLAY-IRONSTONE 

Little is known about the origin of ironstone concretions 

in general, and no work has been done on the genesis of those 

in the Tertiary of the Gulf Coastal Plain. Certain general de

ductions about the origin of the concretions in the Hurricane 

Lentil can be made from the state of the iron present and from 

the materials associated with them. 
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Ironstone beds are common throughout the Hurricane Lentil 

(fig. 9) and although they are often persistent at a single 

exposure, they cannot be used for extensive correlation. These 

beds are generally fossiliferous and glauconitic and appear as 

red-brown ledges. Some ironstone beds are void of fossils or 

contain only a few micro-fossils. In many places the beds are 

calcareous and have a thin limestone layer above or below them. 

The iron in these beds is in the form of limonite and 

goethite. In concretions these iron oxides are generally alter

ation products of other iron-bearing minerals such as siderite 

or ferrodolomite. According to Krumbein & Sloss (1956, p. 415) 

clay-ironstone represents a segregation of iron minerals shortly 

after deposition. It is probable that the concretions in the 

Hurricane Lentil formed below the sediment-water interface soon 

after deposition. 

Many of the concretions show Liesegang bands which are 

considered to be formed by the irregular precipitation of iron 

oxides from ground water during weathering (Dr. E. F. McBride, 

oral communication). 
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Figure 9.- Looking east at clay-ironstone 
ledge (bed ~) at the Alabama Ferry section. 



P A L E 0 E C 0 L 0 G Y 

Many forms of Tertiary life still exist or have close 

affinities to existing forms. By using the principle of uni

formitarianism it is possible to interpret the environment of 

deposition of the Hurricane Lentil. The abundant fauna of this 

unit provides sufficient information for such an interpretation. 

The Hurricane Lentil can be divided into three units, the 

lower Hurricane Lentil, the Plicatula bed, and the upper Hurri

cane Lentil. The macro-fauna and Foraminifera are described 

and interpretations of the physical and chemical environments 

are made for each unit. The environment of the entire lentil 

will be discussed in the summary. Tables showing the taxa used 

in paleoecological interpretations (Table 1) and the mode of 

life of the genera present (Table 2) are included in the 

appendix. 

MACRO-FAUNA 

The macro-fauna of the Hurricane Lentil is predominantly 

molluscan, although a few species of echinoderms, coelenterates, 

bryozoans, annelids, and arthropods are also present. The only 

vertebrate remains commonly found are shark and skate teeth, 

and fish otoliths. Stenzel (1938, p. 142) reported finding 

29 
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the vertebrae of a whale (Protocetus §£.) at the Two-Mile Creek 

locality. 

Although only one species found in the Hurricane Lentil 

is exant, several of the same genera are living on the present 

continental shelf of the Gulf of Mexico. Infaunal organisms are 

dominant in most beds, with epifaunal individuals present in 

relatively small numbers. However, a few beds show dominance 

of epifauna. This is particularly true in the clay-ironstone 

beds and the Plicatula bed. 

Lower portion of the Hurricane Lentil.- The macro-fauna 

is characterized by an abundant and diverse infauna and epi

fauna (Tables 1 & 2). Although a great diversity of species is 

present, only a few are found in large numbers. Some common 

species are: 

Mollusca 
Pelecypoda 

Anomia ephippoides Gabb 
Nuvula mauricensis Harris 
Venericardia planicostata Lamarck 

Gastropoda 
Buccitriton texanum (Gabb) 
Distorsio septemdentata (Gabb) 
Mesalia claibornesis Conrad 
Natica limula Conrad 

Scaphopoda 
Dentalium minutistriatum Gabb 

Other species, such as a bryozoa, Trochopora boeyi (Lea) 

and the solitary coral, Turbinolia pharetra Lea are present in 
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small numbers throughout the lower Hurricane Lentil. 

The preservation of fossils is generally excellent. Thin

shelled pelecypods are not broken and few show signs of abrasion 

or wear. Original color markings of the fossils are preserved 

in many of the clays. In some places fossils are preserved in 

living position. This is particularly true of infaunal species 

such as Dentalium minutistriatum, Pholodomya harrisi, and Tellina 

~· In the glauconite bed in the western portion of the out

crop belt (figure 11, number 5) the preservation is much poorer 

than in other beds. Many scaphopods and high spired gastropods 

in this bed are well oriented showing that strong bottom currents 

were present. 

Plicatula bed.- Many individuals of Plicatula filamentosa 

Conrad are found in this bed except at the Lufkin section. 

There Venericardia planicostata Lamarck and Anemia ephippoides 

Gabb replace P. filamentosa as the predominant species. 

At several localities this bed has a diverse fauna, al

though no species other than P. filamentosa are represented by 

more than a few individuals per sample. A total of twenty 

species were found in the Plicatula bed with the greatest di

versity at Hurricane Bayou. 

Upper portion of the Hurricane Lentil.- The gross faunal 

assemblage of the upper Hurricane Lentil is similar to that of 



32 

the lower portion. Mollusks are by far the most common forms 

and account for the majority of the individuals. In some places 

the clay at the base of the upper Hurricane Lentil contains many 

unidentified sand dollars and a few poorly preserved heart ur

chins. The characteristic species of the upper portion are: 

Mollusca 
Pelecypoda 

Anemia ephippoides Gabb 
Venericardia planicostata Lamarck 

Gastropoda 
Buccitriton texanum (Gabb) 
Distorsio septemdentata Gabb 
Mesalia claibornensis Conrad 
Natica limula Conrad 

Scaphopoda 
Dentalium minutistriatum Gabb 

The annelid Tubliostium leptostoma Conrad and the oyster 

Cubitostrea petropolitana Stenzel & Twining are abundant in the 

uppermost clay bed at the OSR section. Near the base of the 

upper portion of the lentil as Hurricane Bayou, the infaunal 

pelecypods Tellina ~· and Orthoyoldia psammotea Dall are 

abundant in most samples. 

Preservation is excellent, with those individuals found in 

the basal bed being slightly better preserved that in the other 

beds. This is true particularly at Hurricane Bayou where orig

inal color markings are still present. 
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FORAMINIFERA 

The most common micro-fossils are foraminifers and 

ostracods. Minor amounts of echinoid spines, micro-gastropods, 

and micro-pelecypods are also present. Only the Foraminifera 

were studied in detail. All have calcareous tests except the 

Textularidae, which have arenaceous tests. With the exception 

of a few individuals of Globigerina oachitaensis Howe & Wallace, 

all species found in the Hurricane Lentil are benthonic. A 

variety of species is present but as was found in the macro-

fauna, only a few are abundant. 

Lower portion of the Hurricane Lentil.- Only a small num

ber of samples were prepared and studied from the lower portion 

of this unit because exposures of it are few. An absence of 

the Miliolidae was noted. Only a few poorly preserved individ

uals of this family were found in various samples. The common 

species are: 

Anomalina umbonata Cushman 
Eponides mexicana (Cushman) 
Gyroidina soldani var. octocamerata Cushman & Hanna 
Siphonina claibornensis Cushman 
Textularia zapotensis Cole 

The relative abundance of these species differs consider

ably although they are found throughout most of the lower part 

of the Hurricane Lentil. 
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Preservation of the micro-fauna is in general good, but 

locally is extremely poor. The families Miliolidae and 

Textularidae are commonly poorly preserved. 

Plicatula bed.- Extensive work was done on the Forami

nifera in this bed in hopes that some clues to its origin could 

be found. A diverse micro-fauna is present in the Plicatula 

bed at most localities where it is present. 

The species present and their relative abundance are 

noticeably different than other portions of the lentil. The 

Miliolidae and Textularidae are especially numerous. The common 

species are: 

Anomalina costiana Weinzierl & Applin 
Anomalina umbonata Cushman 
Cibicides cf. pseudoweullerstrofi Cole 
Quinqueloculina mauricensis Howe 
Siphonina claibornensis Cushman 
Spiroplectammina natchitochensis Howe 
Textularia mauricensis Howe 
Textularia zapotensis Cole 

As in the lower Hurricane Lentil preservation of the For

aminifera differs considerably at various localities in the 

Plicatula bed. Preservation is excellent and many individuals 

are present where the Plicatula bed is hara glauconitic clay. 

Preservation in the clay-ironstone is not the same in all sam

ples. At some localities (e.g. Flat Branch} the fossils are 

present only as internal molds of iron rich sediment, whereas 
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at other localities the preservation is good even though the 

fossils have been found in the ironstone. The overall preser

vation of Foraminifera coincides with the preservation of the 

macro-fauna. 

Upper portion of the Hurricane Lentil.- The upper and 

lower portions of the Hurricane Lentil contain a similar for

aminiferal fauna. The relative abundance of the various species 

is different at each locality. A few characteristic species of 

this unit are: 

Anomalina umbonata Cushman 
Cibicides cf. pseudowuellerstorfi Cole 
Eponides mexicana (Cushman) 
Spiroplectammina natchitochensis Howe 
Textularia zapotensis Cole 

Although the textularids Spiroplectammina natchitochensis 

and Textularia zapotensis are characteristic of this unit, they 

are not nearly as common as in the Plicatula bed. 

PHYSICAL ENVIRONMENT 

According to Lowman (1949, p. 1941) the Gulf Coast Tertiary 

sediments represent a cyclic series of transgressions and regres

sions. He interpreted the lower and middle Crockett (Cook Moun

tain) Formation as a transgressive phase and the upper Crockett 

(Cook Mountain) Formation and the Yegua Formation as part of a 

regressive phase. Lowman stated that at the outcrop these units 
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contain shallower water species than the same units in the 

sub-surface. Thin stratigraphic units such as the Hurricane 

Lentil are characterized by distinct faunal assemblages, show

ing local or sub-regional correlation (fig. 10). 

N s 

Continental facies ~ 

. 
u • • 

0 • 

- Neritic bed 
taining 
assemblages 

Figure 10.- Hypothetical cross-section of 
Tertiary facies (after Lowman, 1949, p. 
1979). 

Both the macro-fauna and the Foraminifers found in the 

Hurricane Lentil indicate that these sediments were deposited 

on the continental shelf. Extensive work, chiefly by Parker 

(1956, 1959, 1960), has been done on mollusks now inhabiting 

the shelf of the Gulf of Mexico. The Foraminifera have been 

studied in detail by Phleger (1960) and many other workers. 

Most agree that the distribution of living foraminifers on the 

shelf is controlled primarily by depth related factors such as 

temperature, salinity, turbidity, etc. 
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According to Thorson (1957, p. 463) the presence of 

abundant infaunal species is indicative of a level bottom. He 

(Thorson, 1957, p. 466) listed certain conditions that are vital 

to the existence of an abundant infauna. The bottom must lack 

the numerous "micro-landscapes" that are common where the epi

fauna is dominant. The bottom must be muddy and associated 

with calm water and the salinity and temperature must be stable. 

Turbid water could be a limiting factor for many species that 

are filter feeders. 

Lower portion of the Hurricane Lentil.- Few extant mol

lusks are restricted to a narrow depth range. The reasons for 

this are not completely understood although such factors as sub

strate composition and texture, which are not entirely depth 

dependent, may be important in limiting the distribution of 

mollusks. The distribution of a few genera corresponds roughly 

to certain broad depth zones. For example, Tellina is more 

common in depths less than 150 feet and Anemia thrives only in 

waters less than 100 feet deep. 

Foraminifera are better depth indicators than mollusks. 

Phleger (1960, p. 65) has collected representatives of Gyroidina 

soldanii living at depths ranging from 270-900 feet. This same 

species is present in the lower Hurricane Lentil. The absence 

of the common shallow water Miliolidae suggests a depth of more 
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than 100 feet. Living representatives of the genus Siphonina 

are most abundant between 100 and 300 feet. Siphonina clai

bornensis is common in the lower Hurricane Lentil. The depth 

limitations of these forms suggest the sediments of the lower 

portion of the Hurricane Lentil were deposited in about 100-200 

feet of water. 

The possibility of downslope displacement of the micro

fauna is a potential source for error in this interpretation. 

Phleger (1960) and many other workers have shown that shallow 

water foraminiferal assemblages are often transported by tur

bidity currents or other currents into water deeper than their 

normal habitat. The above estimate of depths of 100-200 feet 

is too shallow if faunal displacement of this type occurred. 

The fauna indicates that deposition of Hurricane Lentil 

sediments took place in a relatively warm sea. Living represen

tatives of the genera Natica, Corbula, Anemia, Tellina and 

Dentalium can tolerate temperatures ranging from 10-30° c., and 

their optimum range was probably about 15-22° c. In modern 

seas the seasonal thermocline does not commonly extend to a 

depth greater than 100 feet. It is not probable that seasonal 

fluctuations in temperature were common at this depth during 

the Eocene. 
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Many living species related to forms present in the 

Hurricane Lentil can tolerate or actually prefer mud or sandy 

mud substrates similar to that indicated by the sediments of 

the Hurricane Lentil. 

The rate of deposition of the lower portion of this unit 

was relatively constant except for a few localized beds. Depo

sition probably took place at a moderate rate and the bottom 

was churned up by burrowing organisms. 

The bottom currents present during deposition of the Hurri

cane Lentil were generally weak. This is substantiated by the 

excellent preservation and original color markings of the fos

sils in most of the beds. There were local currents that were 

relatively strong however. Two examples of this situation are 

the shell bed at Two-Mile Creek (bed g) and the thin, fossil

iferous glauconite that appears in the western sections (fig. 11, 

no. 5). In this glauconite bed the strong currents winnowed out 

the fine material leaving the pellets and fossils. 

The deposits thought to be deltaic in origin (fig. 11, no. 

6) are a result of rapid deposition. They are unfossiliferous 

and show no burrowing, suggesting that animal life was relatively 

rare or absent. Either deposition was too rapid for animals to 

exist or the salinity was too low for marine organisms. 
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It has not been possible to determine whether the sea was 

transgressing or regressing during deposition of the lower Hur

ricane Lentil. 

Plicatula bed.- The overall aspect of the macro-fauna and 

the Foraminifera of this bed suggests a unique environment dur

ing its deposition. Plicatula filamentosa Conrad accounts for 

from less than one per cent (Lufkin section) to about 25 per 

cent (Cedar Branch section) of the volume of the bed. 

At most localities the foraminiferal faunule of this unit 

is diverse and contrasts sharply with faunules from units above 

and below. Representatives of Textularidae and Miliolidae are 

extremely common. Both families are characteristic of water 

shallower than 100 feet and both prefer relatively high physi

cal energy environments (Phleger, 1960). These families are 

present in samples from units above and below the Plicatula bed 

but in much smaller numbers than in the Plicatula bed. This 

suggests that the Plicatula bed was deposited in shallower 

water than the units below. 

The genus Plicatula is not widespread in the Gulf of Mexico 

today. It has however, been found by Parker (1956, 1960) in 

large quantities on calcareous banks off the northwestern coast 

of the Gulf of Mexico. These banks range in depth from 48 to 

120 feet. Living species of Plicatula have been found alive 
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from the intertidal zone to 120 feet deep in other parts of the 

world. The most common occurrences, both living and dead, are 

on the calcareous banks in the Gulf of Mexico. Plicatula has 

been found in this environment on the continental shelf in the 

Gulf of California also. Parker (1961, personal communication) 

says these banks are indicative of Recent marine transgression 

and are associated with relic terraces left from a previous 

lower sea level position. It is Parker's opinion that Plicatula 

thrives when the environment changes abruptly. Plicatula 

filamentosa was evidently able to live under conditions that 

were unfavorable to other species. The lack of any other spe

cies appearing in large numbers in this bed supports this hypo

thesis. Individuals of other species that are present are small 

in size suggesting that conditions were not favorable for their 

growth as well as for their reproduction. 

The Plicatula bed is calcareous, thus suggesting the exis

tence of this animal on a similar type of calcareous bank dur

ing the Tertiary. They need a firm substrate on which to attach 

themselves as does Anomia which becomes abundant in the eastern 

portion of this bed. Both species thrive where strong bottom 

current prevail, and both are suspension or filter feeders. 

This implies that conditions were relatively uniform throughout 

the 120 mile long belt that this bed occupies. Many encrusting 
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worms and bryozoans are found on the Plicatula valves suggesting 

that the rate of deposition was slow. 

The intensity of the bottom currents differed locally. 

The distribution and orientation of Plicatula was mapped in de

tail at Hurricane Bayou where there is little preferred orien

tation of the shells, and at Cedar Branch where most specimens 

are oriented parallel to the bedding surface with convex sides 

up (fig. 12). This indicates that currents were stronger at 

Cedar Branch than at Hurricane Bayou. 

Upper portion of the Hurricane Lentil.- The overall as

pect of the fauna of this portion of the Hurricane Lentil is 

much the same as the lower portion, although some differences 

are found at various localities implying that slightly different 

conditions were present during deposition. 

The upper Hurricane Lentil contains more organic matter 

and the preservation of fossils is better than in the beds of 

the lower portion. This indicates that the bottom current 

present were weak. The lowermost beds of the upper Hurricane 

Lentil were probably deposited on the leeward side of the cal

careous Plicatula bank. The water was calm and somewhat ana

erobic as indicated by the presence of pyrite. 
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At the OSR section three shallow water species are 

abundant in the uppermost clay bed. They are the annelid 

Tubliostium leptostoma (Gabb) and the pelecypods Anomia ephip

poides Gabb and Cubitostrea petropolitana Stenzel & Twining. 

The many oysters (C. petropolitana) indicate a probable depth 

of less than 60 feet. There are fewer fossils present at the 

top of this portion of the Hurricane Lentil than at the bottom. 

This in addition to the presence of shallower water organisms 

at the top, indicates that the upper Hurricane Lentil was de

posited by a regressive sea. The lack of fossils above the 

Hurricane Lentil substantiates this hypothesis. The shale of 

the lower Landrum Member (fig. 2) was probably deposited in a 

low salinity bay or in a lagoon behind a barrier island. 

CHEMICAL ENVIRONMENT 

The general chemical conditions prevailing during the depo

sition of the Hurricane Lentil can be postulated because of 

animals present and the various minerals in the sediment. The 

salinity of this Tertiary sea can also be estimated from the 

faunal assemblages. 

The reduced state of the iron in the abundant glauconite 

pellets indicates a reducing environment. The previous postula

tion of a faecal origin for these pellets would indicate that 
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the animals have an internal "reducing environment." 

The nature of many sedimentary deposits is controlled by 

the oxidation potential (Eh) and hydrogen ion concentration 

(pH) (Mason, 1958, p. 166). The minerals that were precipita

ted during accumulation of the sediment provide clues to the 

ancient chemical environments because there are limits to the 

Eh and pH conditions in which certain minerals may form. General 

Eh and pH values· have been determined by Krumbein & Garrels 

(1952, p. 26) for environmental limitations of a few minerals. 

They found that glauconite formed in a slightly reducing 

(Eh= 0.0 - 0.15) and basic environment (pH= 7.0 - 7.8). Py

rite is formed at similar pH values but lower Eh values (0.15 

0. 3) • 

Lower portion of the Hurricane Lentil.- The fauna present 

in the Hurricane Lentil is similar to the continental shelf 

fauna living in the Gulf of Mexico. A salinity of a normal 

marine sea (32-36 ~0 ) can be postulated for the time during 

which the Hurricane Lentil was deposited. 

Abundant animal life and the circulation of water suggests 

that this environment was slightly oxidizing (Krumbein & Garrels, 

1952, p. 3). 

Plicatula bed.- Much the same chemical conditions prevailed 

during the deposition of this bed as during deposition of the 
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lower Hurricane Lentil. The salinity, hydrogen ion concentration 

and oxidation potential were similar. Good circulation was 

present on this calcareous bank. 

· Upper portion of the Hurricane Lentil.- The lowermost 

beds of the upper part of the Hurricane Lentil represent a 

slightly different chemical environment. The salinity was prob

ably similar, but there was little water circulation. This is 

indicated by the presence of pyrite and organic matter. Oxygen 

was removed and hydrogen sulfide produced through bio-chemical 

processes. This increased sulfur content made possible the for

mation of pyrite. According to Garrels (1960, p. 205), the 

presence of pyrite means oxygen was almost or totally absent. 

The beds above this basal clay contain no pyrite and repre

sent an environment similar to that of the lower Hurricane Len

til. The salinity might have been lower because these beds are 

interpreted as being nearshore. 

SUMMARY 

From the evidence brought forth the general ecologic condi

tions present during the deposition of the Hurricane Lentil can 

be postulated as follows: 
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1) Deposition took place in an open sea on the continental 

shelf. The depth of the sea ranged from about 50-200 feet. 

2) The temperature was warm (15-27° c.) and there was no appre

ciable seasonal fluctuation of bottom temperature. 

3) Salinity was that of a normal marine sea (32-36 %
0 

). 

4) Abundant and diverse animal life was present. 

5) In general, circulation of the water was good, providing 

food and oxygen for the abundant suspension and filter feeders. 

6) The substrate, with the exception of the calcareous Plica

tula bank, was soft enough to permit the burrowing of many in

faunal species. 

7) The lower Hurricane Lentil represents a stable sea and the 

upper Hurricane Lentil represents a regressive sea. 

8) The pH was generally about 7.0-8.0 and the Eh near neutral 

(O.O). 

9) The ironstone concretions probably formed secondarily below 

the sediment-water interface before lithification. 

10) The intensity of the bottom currents varied, and in general 

the strongest currents were present on the calcareous Plicatula 

bank. 

11) The rate of deposition was relatively rapid with the excep

tion of the bank where Plicatula lived. 



A P P E N D I X 

MEASURED SECTIONS 

Hurricane Bayou section (HB),type section.- Located in 

the cutbank of Hurricane Bayou, 3.3 miles northeast of Crockett, 

Houston County, Texas on Farm Road 2022. The exposure is 0.2 

miles upstream from the bridge on the road. (Bur. Econ. Geol. 

locality 113-T-2). 

Thickness 
Bed Description in Feet 

k. Soil, pedalfer-pedocal, reddish brown, very 
clayey . . . . . . . . . . . . . . . . . 

j . Bentonite, very pure, dark olive green, highly 
fractured with many red slippage planes, waxy, 
grades into overlying soil . . . 3.6 

i. Clay, brownish gray with yellow-brown silt 
along bedding planes, fossiliferous, preserva
tion very good, glauconite, pellets are brown, 
some mica flakes, poorly bedded, contact with 
bed {j) distinct .............. . 0.8 

h. Glauconitic clay with three rows of red iron
stone concretions, clay is gray to brown, very 
fossiliferous not only in clay but also in 
ironstone, mostly only fragments of fossils 
preserved, hard and resistant, contact with 
bed (i) gradational ........•. 2.6 

g. clay, chocolate brown, some yellow-brown silt 
along bedding planes, poorly bedded, very 
fossiliferous, some glauconite, grades into 
bed (h) . . . . . . . . . . . . . . . . . 1. 5 

49 
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Thickness 
Description in Feet 

f. Quartz silt, buff to gray, well sorted, un
fossiliferous, very well bedded and thinly 
bedded, some local crossbedding, upper and 
lower contacts distinct . . • . . . . . . 0.5 

e. Clay, same as bed (g) 0.6 

d. Quartz silt, lentil, same as bed (f) 0.2 

c. Clay, dark gray, becoming brown at top, very 
pure, poorly bedded, very fossiliferous, excel
lent preservation, poor in glauconite at top, 
some pyrite at base . . . 5.1 

b. Bentonite, olive green, very hard, numerous 
slippage planes, highly fractures, some micro
fossils filled with matrix, very little glau
conite, some quartz grains, contacts with beds 
(a) and (c) distinct • . . . . • . . . . . . . 0.3 

a. Glauconitic clay, dark gray, very hard, very 
fossiliferous, abundant in Plicatula filamen
tosa, fossils coated with small limonite 
crystals . . . . . . . . . . . . . . . . . . . 1. 3 

Total thickness 16+ 

Benchley section (BEN).- Located on State Highway OSR, 

0.5 miles southeast of Benchley in Brazos County, Texas. On 

the slope of the road and in the ditch on the east side of the 

highway. Uppermost two beds are of Locality 1. 

Thickness 
Description in Feet 

Soil, pedalfer-pedocal, grades into bedj . 
be low . . . . . . . . . . . . . . . . . 
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Bed Description 
Thickness 

in Feet 

i. Bentonite, 
what waxy, 

dark green to black, impure, some-
no slippage planes or fractures . . 1.8+ 

h. Clay, gray, fossiliferous, some glauconite, 
selenite crystals, grown over with vegetation, 
sharp contact with bed (i) . . . . . . . . • . 1.0 

g. Clay-ironstone, maroon, very hard, discontin
uous, fossiliferous, some glauconite, very 
distinct from beds above and below . . . . . . 0.2 

f. Clay, same as bed (h) 0.4 

Covered 2.1 

e. Clay, light gray, weathers to white crust, 
massive, yellow-brown silt in this layers 
interbedded, no fossils or glauconite, sele
nite crystals, forms steep slope in ditch, 
lower part grades into bed (d) ....... . 2.2 

d. Clayey quartz silt, interbedded, clay is gray, 
silt is rust-brown, a few fossil impressions, 
no glauconite . . . . . . . . . . . . . . . . 0.4 

c. Glauconitic clay-ironstone, maroon, very hard, 
concretions in silty matrix, many fossil molds, 
all are oriented flat, contact with overlying 
bed is very sharp . . . . . . . . . . . 0.2 

b. Clay, gray, silty and micaceous, contains some 
discontinuous ironstone concretions, fossils 
are concentrated in lenses, a thin (0.1') 
coquina at the top, distinct from overlying clay-
ironstone bed . . . . . . . . . . • • • • 0.4 

Covered 3.4 

a. Clay, chocolate brown, 
masses when weathered, 
glauconite, rust-brown 
bed, contacts covered 

hard, forms ball-like 
very fossiliferous, some 
silt layer in middle of 
. . . . . . . . . . . . 2.2+ 

Total thickness 14+ 
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~creek Branch section (BC).- Located along north 

branch of Bee Creek, two miles west of Farm Road 46 on OSR in 

Robertson County, Texas. The section is exposed on a meander 

scar about 200 yards north of the highway. 

Bed Description --
Thickness 

in Feet 

h. Shale, soft, light chocolate brown, bento
nitic, no fossils or glauconite, lower bed 
of Landrum Member (undifferentiated) ... 1.0 

g. Bentonite, tough and pure, waxy, dark green, 
well developed conchoidal fractures, some slip
page planes, numerous desiccation cracks, weathers 
to mustard color, contacts distinct . . • . . 2.6 

f. Clay, soft, unctuous, light gray, some limonite 
stains, fossiliferous, becoming more so at 
bottom, very little of glauconite, scattered 
limestone concretions 3.8 

e. Clay-ironstone, maroon, very calcareous, 
chalky when weathered, concretions are flat 
and disc shaped, no fossils or glauconite, 
very distinct from beds (d) and (f) ... 0.2 

d. Bentonite, light olive green, soft, shows 
good conchoidal fractures and numerous slip
page planes, no glauconite or fossils, both 
contacts distinct . . . . . . . . . • • . . . 0.3 

c. Glauconitic clay, soft, unctuous, light gray 
with limonitic streaks in cracks and on bedding 
planes, very fossiliferous, some shell pave
ments, some calcareous nodules ....... . 0.8 

b. Glauconitic clay-ironstone, dark red-brown, 
very hard and resistant, contains many Plica
tula, bedding indistinct, forms ledge, contact 
with bed (c) is distinct . • . . . • . . . . . 0.7 
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Thickness 
Bed Description in Feet 

a. Glauconitic clay-ironstone, similar to unit 
(b) but not as fossiliferous, darker red, 
less resistant, very calcareous, grades into 
bed (a) . . • . . . . . • . . . • • . . . . . 0 . 4+ 

Total thickness 10+ 

Cedar Branch section (CB).- Located in ditch and on 

adjacent hillside north of OSR, 6.9 miles west of the Navasota 

River on east branch of Big Cedar Creek. Beds ~ through i are 

located in the ditch along the road. Beds k through £are 

located on the slope of the hill about 50 yards north of the 

highway. 

Thickness 
Bed Description in Feet·--

n. Soil, pedocal, dark gray, very rich, con
tains caliche nodules . . . . . . . . . • 

m. Bentonite, dark olive-green, soft and waxy, 
badly weathered, conchoidal fractures well de
veloped on fresh surfaces, many desiccation 
cracks, grades into soil above ....•. 2.8+ 

l. Clay, soft and unctuous, light gray, light tan 
when weathered, thinly bedded, small gypsum 
crystals on bedding planes, contains fossil 
fragments, very little glauconite, distinct 
contact with bed (m) . . . . • . . 0.6 

k. Clay-ironstone, concretions are continuous, 
maroon, slightly fossiliferous and glauconitic, 
ledge former . . . . . . . . . . . 0.5 
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Thickness 
Description in Feet--

j . Clay, same as bed (1) except more evenly 
bedded . . . . . . . . . . . . . . . . . 0.8 

i. Bentonite, olive green, many small calcium
carbonate nodules above it, very thin, upper 
contact gradational . . • . . . . . . . . . . 0.1 

h. Glauconitic clay-ironstone, red-brown, very 
hard and resistant ledge former, limestone bed 
separates the two ironstone beds present, con
tains abundant Plicatula, limestone contains no 
fossils or glauconite 0.8 

g. Glauconitic clay, 
soft and crumbly, 
contact with (h) 

similar to bed (h) but is 
contains some concretions, 

is gradational . . . • • . • 0.5 

f. Clay, at top is interbedded brown and gray, 
below upper 0.5' is exclusively gray clay, 
scattered limestone nodules, very few fossils 
and some glauconite, contacts with beds (3) 
and (g) distinct . . . • . . . • • • • • . • • 1.7 

e. Quartz silt, buff, quite friable, fairly well 
sorted, unfossiliferous, bedding indistinct, 
both contacts sharp . • . • • . . . . • . 0. 2 

d. Clay, same as bed (f) but without limestone 
nodules . . . . . . . . . • . . . . . . . • . O. 8 

c. Silty glauconite, red-brown, well bedded, some 
clay, very fossiliferous with fossils current 
oriented, contacts very sharp . • . . . . . . 0.4 

b. Clay, gray and buff interbedded, poorly bedded, 
no fossils or glauconite, fine muscovite flakes, 
lower contact not exposed . . . . • . 0.8+ 

Covered . . . . . . . . . . . . . . 0.9 

a. Clay, same as bed 
of that bed, basal 

(d), probably the lower part 
contact not exposed .... 3.0+ 

Total thickness 14+ 
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Old Spanish Road section(OSR).- Located 2.0 miles east 

of the Navasota River on State Highway OSR. Section is exposed 

in the roadcut and ditch on both sides of the highway in Madi

son and Leon Counties, Texas. 

NOTE: Because this section is only 1.2 miles from the Caney 

Branch section it was not included on the stratigraphic cross-

section (fig. 2). 

Thickness 
Bed Description in Feet 

n. Soil, pedocal, red-brown, very clayey, con
tains pebbles, grades into bed below . 

m. Bentonite, yellow-brown to light green, waxy, 
pure, conchoidal fractures, red slippage planes, 
some glass shards, weathered mica flakes, basal 
contact distinct . . . . . . . . . . . . . 3.3+ 

1. Clay, gray, some tan silt interbedded, very fos
siliferous, many small selenite crystals, glau
conite, small limonite stains disseminated 
throughout, calcareous nodules, some of which 
have ironstone centers containing glauconite . 3.2 

k. Clay-ironstone, calcareous, yellow-brown, some 
maroon, septarian structure present in places, 
fossil impressions, some glauconite, forms re
sistant ledge . . • . . . • . . . . . . . . . 0.7 

j. Glauconitic clay, gray, some yellow-brown silt 
in lenses, fossiliferous, contacts with beds 
(i) and (k) distinct . . . . . . . . . . . . . 2.9 
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Thickness 
Description in Feet 

i. Quartz silt, calcareous, light buff, very 
hard and resistant, poorly bedded, unfossil
iferous, abundant small mica flakes ..... 0.3 

h. Glauconitic clay, same as bed (j) ... 0.8 

g. Glauconitic clay-ironstone, red-brown, some 
quartz, very fossiliferous, abundant Plicatula, 
very resistant ledge . . . . . . . . . . . . . 0.9 

f. Glauconitic clay, yellow-brown, soft, unctuous, 
fossils poorly preserved, some quartz 0.5 

e. Glauconitic clay, gray with yellow-brown stains, 
fossiliferous, soft and unctuous, poorly bedded, 
some quartz silt, grades into bed (f) . . . . 1.2 

d. Quartz silt, well sorted, yellow-brown, contains 
some glauconite, fossiliferous, soft and friable, 
both contacts distinct ..•..... ~ . . . 0.4 

c. Silty glauconitic clay, interbedded with clayey 
silt, clay is gray, quartzite is yellow-brown, 
fossiliferous, poorly bedded, fossils concen
trated in lenses of the quartz silt, abrupt con
tact with bed (b) . . . . . . . . . . . . . . 0.9 

b. Glauconitic clay-ironstone, yellow-brown, some 
maroon, very hard, veins of calcite, few fos
sils, some quartz, forms ledge . . . . • . 0.6 

a. Glauconitic clay, similar to bed (c), very fos
siliferous, poorly bedded, fossils in lenses, 
basal contact covered . . . . . . . . . . 1.0+ 

Total thickness 17+ 

Caney Branch section (CA).- Located in roadcut and on 

a branch of Caney Creek on State Highway OSR, 3.2 miles east 
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of the Navasota River in Madison and Leon Counties, Texas. 

Beds a through K are exposed in cutbank of the creek about 50 

yards north of the highway. Beds ~through £are exposed in 

roadcut along the highway. 

Thickness 
Bed Description in Feet 

o. Soil, pedocal, clayey and shaley, contains 
small quartz and chert pebbles, grades into 
bed below . . . . . . . . . . . . . . . . . . 

n. Bentonite, soft and waxy when wet, olive green, 
very pure, weathers to mustard color, many 
desiccation cracks, well developed conchoidal 
fractures, sharp basal contact . . . . . . 3.6+ 

m. Clay, light gray to brown, soft and unctuous, 
thinly bedded, micaceous along bedding planes, 
some calcareous nodules, some fossil fragments 
and glauconite . • • . . . . • • . . • . . 3.8 

1. Clay-ironstone, dark maroon with some rust
brown streaks in cracks of concretions, 
Liesegang bands present, few fossil impressions, 
some glauconite, forms prominent ledge . . . . 0.6 

k. Clay, same as bed (m) except it is more mica
ceous and becomes silty toward the top . . . . 1.2 

j. clay-ironstone, same as bed (1) except lighter 
in color and more resistant . . . 0.6 

i. clay, same as bed (k) except not as thinly 
bedded, color more reddish . . . . 

h. Clay-ironstone, same as bed (j) except harder 
and more resistant . • . . . • . . . . . • • . 0.4 

clay, soft, unctuous, light gray when fresh,g. 
reddish-brown when weathered, thinly bedded, 

0.8 
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Thickness 
Description in Feet 

some fossil impressions and glauconite, gypsum 
crystals, calcium carbonate nodules, basal con
tact covered . . . . . . . . . . . . . . . 0.4 

Covered 0.6 

f. Glauconitic clay-ironstone, very hard and re
sistant, red-brown, very fossiliferous, many 
Plicatula . . . . . • . . . . . . . . . . . . 0.7 

e. Glauconitic clay-ironstone, very similar to bed 
(f) except it contains few fossils, forms promi
nent ledge, contact with bed (f) gradational . 1.2 

d. Glauconitic clay, soft, unctuous, brownish 
color that weathers to a light green, some 
flat calcareous nodules, few fossils . . . 0.8 

c. Glauconitic clay, similar to bed (d) in lith
ology and color, very fossiliferous, flat 
nodules, contact with bed (d) indistinct . . . 1.8 

b. Glauconitic clay-ironstone, hard, red-brown, 
weathers to dark green, prominant ledge former, 
very fossiliferous . • . . • . . . . . . . 0.3 

a. Clay, interbedded gray and red-brown, hard, 
very fossiliferous, some glauconite, well 
bedded, basal limit covered . . . • . . . 2.6+ 

Total thickness 19+ 

Two-Mile Creek section (TM).- Located on the cutbanks 

of Two-Mile Creek, about 0.4 miles upstream from the bridge on 

Farm Road 977, 4.0 miles east of Leona, Leon County, Texas. 

Exposed for several hundred feet along meander scar. (Bur. 

Econ. Geol. locality 145-T-52) 
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NOTE: Due to the fact that the majority of this section (bed 

E. through ~) is now covered by alluvium, the descriptions are 

modified after Stenzel, 1940. 

Description 

z. Bentonite, olive green, waxy, conchoidal 
fractures, pure, many slippage planes, 
grades into overlying terrace deposits . 

y. Glauconitic clay, gray to brownish, very fos
siliferous, preservation very good, glauconite 
increases in abundance toward the bottom of the 
bed, poorly bedded, contact with bed (z) dis
tinct . . . . . . . . . . . . . . . . 

x. Glauconitic clay-ironstone, calcareous, maroon, 
fossiliferous, very hard, forms prominent 
le.age . . . . . . . . . . . . . . . . . . 

w. Glauconitic clay, gray and yellow-brown, same 
as bed (y) . . . . • • • . . . . . . . 

v. Glauconitic clay-ironstone, calcareous, same as 
bed (x) except has calcite veins irregularly 
dispersed throughout, forms small ledge ... 

u. Glauconitic clay, same as bed (w) 

t. Glauconitic clay-ironstone, same as bed (x) .. 

s. Glauconitic clay, same as bed (w) 

r. Glauconitic clay-ironstone, same as bed (x) .. 

q. Clay, light gray, soft and unctuous, very fos
siliferous, poor in glauconite, highly fossil
iferous lenses at bottom . . . . . . • • . . . 

p. Clay, dark gray to brown, very fossiliferous, 
some glauconite, contains many Anomia ephip
poides, poorly bedded, contact with bed (q) 
not distinct . . . . . . . • . . . . . . . . . 

Thickness 
in Feet 

1.4+ 

2.1 

0.3 

0.3 

0.6 

0.3 

0.8 

0.4 

0.3 

1.4 

2.7 
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Thickness 
Bed Description in Feet 

o. Limestone concretions, discontinuous, yellow
brown to gray, show cone-in-cone structure, 
slightly glauconitic, calcite veins . . . . . 0-1.1 

n. Clay, light brown, fossiliferous, very little 
glauconite . . . . . . . • • . . • • . . . 0.4 

m. Bentonite, dark green, very pure, many frac
tures and slippage planes, waxy, contacts 
abrupt . . . . . . . . . . . . . . . . . . 0. 3 

1. Clay, dark gray, very hard, highly fossilifer
ous, some glauconite, many Plicatula • . . . . 0.7 

k. Glauconitic clay, greenish gray, very fossil
iferous, poorly bedded, contact with bed (1) 
gradational . . • . . . . . • . . . . . . 0.3 

j. Clay-ironstone, dark red-brown, calcareous, 
very hard and resistant, forms ledge, some 
glauconite . • • . • . • • • • . . . • 0.3 

i. Glauconitic clay, same as bed (k) 0.6 

h. Clay-ironstone, similar to bed{j) but concre
tions are more crowded together . • . . . • • 0.3 

g. Clay, brown, fossiliferous, some glauconite, 
contains some calcareous nodules, thinly 
bedded . . . . . . . . . . . . . . . . . . 2.5 

f. Quartz silt, calcareous, yellow-brown, very 
hard, partially displaced by the underlying 
bed . . . . . . . . . . . . . . . . . . . . . 0.7 

e. Limestone concretions, irregular, brown, con
tains some quartz silt 0.8 

d. Clay, dark brown, fossiliferous, some glauco
nite, poorly bedded . . . . . . . . . . . • . 2.2 
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Thickness 
Description in Feet 

c. Clay-ironstone, reddish brown, well in
durated, shell bed, some phosphorite con
cretions . . . 0.2 

b. Clay, brownish green, soft, very poorly 
bedded, some glauconite, fossiliferous . 0.6 

- - - - Disconformity - - - - - - - - 

a. Clay, chocolate brown, very shaley, lignitic, 
upper bed of the Wheelock Member . . . . • 1.4+ 

Total thickness 24+ 

Alabama Ferry section (AF).- Located on the northeast 

bank of the Trinity River about 0.3 miles downstream from the 

abandoned Alabama Ferry, 7.5 miles southwest of Porter Springs 

on the dirt road continuation of Farm Road 132, Houston County, 

Texas. (Bur. Econ. Geol. locality 113-T-9). 

NOTE: Because the majority of this section (beds i through a) 

is now covered by alluvium or below the level of the river, 

the description of this section is modified after Stenzel, 1940. 

Thickness 
Bed Description in Feet 

o. Shale, gray brown, waxy, bentonitic, few 
fossils, no glauconite, this is the basal 
bed of the Landrum Member (undifferentia
tea} . . . . . . . . . . . . . . . . . . . 2.0 
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Description --
Thickness 
in Feet 

n. Bentonite, very dark green to black, hard, 
pure, conchoidal fractures and numerous 
slippage planes, unfossiliferous, both con
tacts distinct . . . . . • . . . • 3.6 

m. Glauconitic clay, gray, hard, very fossil
iferous, massive, some scattered ironstone 
concretions . . . . . . . . • . . . . . . 0.8 

1. Clay-ironstone, dark red to maroon, very hard 
and resistant, fossiliferous, arranged in two 
layers with clay separating them, forms 
ledge . . . . . . . . . 0.9 

k. Clay, similar to bed 
continuous shell bed 

(m) but with a thin dis
at the base . . . . . . . 1. 9 

j . Quartz silt, buff, well bedded in thin laminae, 
calcareous, mica flakes on the bedding planes, 
unfossiliferous, distinct from beds above and 
be low . . . . . . . . . . . . . . . 0.8 

i. Clay, gray, fairly hard, 
conite pellets, massive 

few fossils 
. . . . 

and glau
. .. 4.5 

h. Bentonite, dark green to black, many slippage 
planes, some fractures, waxy, contacts 
abrupt . . . . . . . . . . . . . . . . . . 0.4 

g. Glauconitic clay, dark gray to black, 
hard, contains many fossils, abundant 
tula . . . . . . . . 

very 
Plica

0.8 

f. Limestone concretions, hard, gray fossiliferous, 
some glauconite, some clay-ironstones scattered 
in bed . . . . . . . 0.3 

e. Clay-ironstone, dark brown to red-brown, very 
hard and resistant, forms ledge, fossiliferous, 
some glauconite, arranged in two layers • . . 0.9 
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Thickness 
Description in Feet 

a. Clay, gray, fairly soft, fossiliferous, some 
glauconite . . . . . . . 1. 5 

c. Glauconitic clay-ironstone, red-brown, very 
hard, forms ledge, fossiliferous, concretions 
are irregularly distributed . . . . . . 0.4 

b. Clay, same as bed (d) but darker in color 1. 2 

Disconformity - - - - - - - 

a. Shale, dark gray to black, hard, no fossils or 
glauconite, mica on bedding planes, upper sur
face is burrowed, uppermost bed of Wheelock 
Member . . . . . . . . . . . . . • . . . . 2.0+ 

Total thickness 22+ 

Flat Branch Creek section (B).- Located about 500 yards 

south of the bridge over Flat Branch Creek, 6.5 miles northeast 

of Crockett, Houston County, Texas. Bridge is on a dirt road 

to the east of Farm Road 2022. Beds a through ~are exposed on 

the cutbank of the creek. Beds a through £ are exposed along 

the creek toward the bridge. 

Bed Description 
Thickness 

in Feet 

1. Soil, pedal
clayey . . 
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k. Bentonite, dark green weathers to a gentle 
slope, prominent conchoidal fractures, very 
pure, grades into soil above ........ . 3.8+ 
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Thickness 
Description in Feet 

j . Clay, gray, very thinly bedded, some fossils 
and glauconite, contact with bed (k) dis
tinct . . . . . . . . . . . . . . . . . . 0.8 

i. Glauconitic clay-ironstone, red-brown, three 
irregular concretion beds appear is a gray clay, 
fossiliferous . . . • . . • • . • . . 2.2 

h. Clay, same as clay in bed (i) but more fossil
iferous 1.4 

g. Quartz silt, buff, thinly bedded, micaceous, 
unfossiliferous, distinct from beds (f) and 
(h) . . . . . . . . . . . . . 0.3 

f. Clay, same as bed (h) 0.8 

e. Quartz silt, same as bed (g) 0.3 

d. Glauconitic clay, soft, dark gray to brown , 
thinly bedded, selenite crystals, weathers to 
light buff, steep slope, very fossiliferous 5.1 

c. Bentonite , dark green, impure, some conchoidal 
fractures, both contacts abrupt .•..... 0.6 

b. Glauconitic clay-ironstone, very hard, red
brown, forms resistant ledge, many Plicatula . 0.3 

a. Glauconitic clay-ironstone, red-brown, not as 
resistant as overlying bed , few fossils, grades 
into bed (b) . . . . . . . . . . . . . . . . . 0.7 

Total thickness 16+ 

Lufkin section (L).- Located on U. S. Highway 59, 6.1 

miles north of Lufkin, Angelina County, Texas. In creek bank 

on the west side of the highway 0.8 miles north of the 
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intersection of Hwy. 59 and Farm Road 2021. 

Bed Description 
Thickness 

in Feet--
i. Soil, pedalfer, reddish brown, very clayey .. 

h. Bentonite, yellow-brown to light green, soft and 
unctuous, lacks fractures and slippage planes, 
impure, grades into soil above . . . . . . • . 0.5+ 

g. Clay, brown, soft and unctuous, fossiliferous, 
some glauconite, some mica and quartz, contact 
with bed (h) not distinct . • . . . . . . • . 0.9 

f. Clay-ironstone, maroon, friable, fossiliferous, 
some glauconite, some mica, not the typical ledge 
former this rock usually is . . . . . 0.2 

e. Clay, gray with some yellow-brown silt inter
bedded, soft and unctuous, fossiliferous, some 
mica and gypsum, very little glauconite . • . 1.1 

d. Clay-ironstone, same as 
and resistant, contains 

bed (f) 
no mica 

except very hard 
. . . . . . . 0.3 

c. Clay, same as bed (e) . . . . . . . . . . . . 3.2 

b. Glauconitic clay-ironstone, yellow-brown to 
maroon, very hard, forms ledge, very fossil
iferous, many Anomia, some glass shards, sep
tarian structure poorly developed . . . . 0.9 

a. Silty glauconitic clay, yellow-brown, very soft 
and unctuous, highly fossiliferous, poorly bedded, 
base of bed covered . . . . . . . . • . . . . 1.1+ 

Total thickness 8+ 

Sabine Parish section (SP). On Louisiana State High

way 476, 10.2 miles south of Negreet, Sabine Parish, Louisiana. 
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The section is exposed on the roadcut on the south side of the 

highway. It is approximately 2 miles northeast of Columbus, 

Louisiana. 

Bed Description --
Thickness 

in Feet 

m. Soil, pedalfer, rust-brown, 
grades into underlying unit 

very clayey, 
.... 

1. Clay, 
tils, 

very bentonitic, gray, contains silt len
unctuous, unfossiliferous ...•. 3.5 

k. Quartz silt, light brown, non-resistant, 
tains no fossils or glauconite . . . . . 

con
0.2 

j . Bentonite, dark gray, highly fractured, some 
slippage planes, soapy texture, some caliche 
nodules . . . • . . . . . . . 0.5 

i. Quartz silt, same as bed (k) 0.2 

h. Bentonite, same as bed (j) ... 1.9 

g. Glauconitic clay, gray with some rust brown 
lenses, contact with overlying unit is grada
tional, very fossiliferous ........•. 1.1 

f. Glauconitic clay-ironstone, 
fossiliferous, forms ledge 

maroon, 
. . . . 

resistant, 
. . . . . . 0.6 

e. Glauconitic clay, same as bed (g) 0.8 

d. Glauconitic clay-ironstone, same as bed (f) .. 0.6 

c. Glauconitic clay, same as bed (g) 0.7 

b. 

a. 

Glauconitic clay-ironstone, same as bed (f) .. 

Clay, similar to bed (g) but is interbedded 
with light brown silt, no fossils or glauconite, 
micaceous, basal contact covered ..... 

0.5 

2.4+ 

Total thickness 13+ 
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LOCATIONS OF ADDITIONAL EXPOSURES 

1) Small branch of left tributary of Campbell's Creek, 

located 0.4 miles northeast from U. s. Highway 190-State 

Highway 6 and 0.6 miles southeast along u. s. 190 from the in

tersection with OSR. The exposure is only a small part of the 

Hurricane Lentil and is somewhat grown over with vegetation. 

It is directly behind the roadside park on the northeast side 

of the highway. (Brazos Co. ) 

2) Gully on dirt road southeast of the road and 2.0 miles 

northeast on OSR from its intersection with U. s. 190. About 

300 yards from OSR on the northeast side of the road. Only a 

few feet of the typical clay of the lower Hurricane Lentil 

exposed. (Brazos Co.) 

3) Small branch of Elm creek and the ditch along OSR, 3.0 

miles northeast of U. s. 190 and 1.2 miles southwest of the 

intersection of OSR with Farm Road 2223. (Brazos Co.) 

4) The upper portion of the Hurricane Lentil is exposed 

in a ditch on the northwest side of OSR, 0.7 miles northeast 

of the intersection of OSR with Farm Road 2223. (Robertson Co.) 

5) Exposure on the northwest side of OSR, 1.1 miles 

southwest of the intersection of OSR with Farm Road 46. Lo

cated 2.1 miles airline distance southeast of Wheelock. 

(Robertson Co.) 
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6) Located on the banks of a small creek on OSR, 0.4 miles 

northeast of the intersection of OSR with Farm Road 46 and a 

few hundred yards northeast of the dirt road leading southeast 

from OSR. (Robertson Co.) 

7) Excellent exposure of the upper bentonite on a creek 

bank on the southeast side of OSR, 1.85 miles northeast of the 

intersection of OSR with Farm Road 46 and approximately 9.0 

miles southwest of the Navasota Ri ver. (Brazos Co.) 

8) Lower portion of the Hurricane Lentil is exposed in 

Carryall Creek, 0.6 miles upstream from OSR at a point 2.3 

miles west of the intersection of OSR with Farm Road 39 at 

Normangee, Texas. This is locality B of Gimbrede (1951, p. 16). 

(Leon Co.) 

9. The lowermost beds of the lentil are exposed on Caney 

Creek, 4.4 miles east along OSR from its intersection with 

Farm Road 39. They appear exposed on a cutbank of a meander 

about 50 yards upstream from OSR. This is locality c of 

Gimbrede (1951, p. 18). (Leon Co.) 

10) Almost the entire section is exposed on Spring Branch 

creek on u. s. Highway 75, 2.5 miles north of the intersection 

of u. s. 75 with OSR. Beds are exposed at the bridge and for 

several hundred yards upstream, where a gully on the south bank 

of the creek exposes almost the entire lentil. Vegetation 
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covers most of the outcrop as of 1960. This is locality E of 

Gimbrede (1951, p. 21). (Leon Co.) 

11) A few feet of clay and ironstone are exposed on a dirt 

road, 0.45 miles south of Middleton, Texas. This is about five 

miles east of Stenzel's Two-Mile Creek locality. (Leon Co.) 

12) Clay is exposed in a ditch on the road that crosses 

Keechi Creek 2.9 miles south of Guy's Store. This is about 

1.5 miles northeast from locality 11. (Leon Co.) 

13) The Hurricane Lentil is exposed on a bend of Toby 

Smith Creek about 0.2 miles north of State Highway 7 on Pine 

Lake Road, west of Crockett, Texas. The dirt road is about 

0.5 miles east of the intersection of Highway 7 with Farm Road 

132. The exposure is about 400 yards south of the road. This 

is Locality 13 of Gray (1953). (Houston Co.) 

14) Excellent exposure of the upper bentonite bed crops 

out in the ditch along the new Highway 7 about 7.0 miles west 

of Lufkin, Texas. The bentonite is exposed for about 100 yards 

on the west side of the road, 0.25 miles south of the intersec

tion of Highway 7 with u. s. Highway 69. (Angelina Co.) 

KEY TO ENVIRONMENTS OF DEPOSITION 

By limiting the environments of deposition and the faunal 

assemblages to a few broad types it is possible to construct a 
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cross-section (fig. 11) showing the relationships of the 

different environments of deposition of the Hurricane Lentil. 

Environment l - The macro-fossils are predominantly in

fauna. Natica limula, Buccitriton texanum and Dentalium 

minutistraitum are the most common species. The predominant 

sediment type is relatively high organic clay with some pyrite 

and abundant glauconite pellets. This environment is interpre

ted by the writer as one of a shallow open sea of normal salin

ity and low physical energy. 

Environment 2 - The appearance of numerous individuals of 

Plicatula f ilamentosa in only one bed suggests that this environ

ment must have been significantly different from all others 

represented by this lentil. The calcareous substrate was firm 

allowing for the attachment of sessile epifaunal organisms (P. 

filamentosa). The writer has interpreted the Plicatula bed as 

representing a calcareous bank, where there was good water 

circulation. 

Environment 3 - The detrital components of the sediments 

in the beds represented by this environment are similar to those 

in Environment 1. The clay is generally unfossiliferous and 

contains little or no glauconite. A few silt beds are inter

bedded with the light gray clay. A possible interpretation of 

this environment is that it was near a source of fresh water 
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and few marine organisms could exist. Deposition was probably 

rapid. 

Environment 4 - Sediments representing this environment 

are present at only a few localities and consist of unfossil

iferous, well sorted, micaceous, quartz silt. The upper surface 

is burrowed in many places. The beds are interpreted as being 

formed in an environment of local high physical energy. Possibly 

these silts are a result of longshore currents. 

Environment 5 - This environment is represented by a single 

bed,0.2-0.4 feet thick. This bed can be found for a distance 

of about 30 miles. It is a glauconite and is very fossiliferous. 

Elongate fossils such as scaphopods and high-spired gastropods 

are well oriented. This orientation is parallel to the deposi

tional strike suggesting the bed was a result of longshore cur

rents. Glauconite pellets and fossils make up the greatest 

percentage of the sediment, indicating that the currents were 

strong enough to winnow away most of the silt sized particles, 

leaving the larger glauconite pellets and fossils behind. 

Environment 6 - At two localities, Caney Branch and Sabine 

Parish, there are relatively thick beds of unfossiliferous in

terbedded clay and silt. The minor sedimentary structures and 

sediment type are similar to foreset or delta front deposits 
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forming today. The salinity was probably below normal and the 

rate of deposition relatively rapid. 

Environment 7 - A few beds of the Hurricane Lentil contain 

large numbers of epifaunal organisms. Particularly common are 

Anomia ephippoides. This animal prefers a firm sand or sandy 

mud substrate. This author considers the beds represented by 

this environment to have been deposited on a relatively firm 

substrate and in a higher physical energy than Environment 1. 

Environment 8 - Above and below the Hurricane Lentil are 

essentially unfossiliferous chocolate-brown shales. These 

shales were probably deposited in a quiet, low salinity environ

ment similar to that in which bay muds are being deposited 

today. They may represent brackish water marshes. 
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Table 1.- Distribution of macro-fossils used in paleoecological 
interpretations 

TAXA 

BRYOZOA 

Trochopora boeyi (Lea) 

COELENTERATA 

Endopachys maclurii Lea 
Turbinolia pharetra Lea 

ANNELIDA 

Tubliostium leptostoma 
(Gabb) 

ARTHROPODA 

Harpactocarinus americanus 
Rathburn 

MOLLUSCA 

Scaphopoda 
Cadulus abruptus ? Gabb 
Dentalium minutistriatum 

Gabb 

Gastropoda 
Agaronia alabamensis 

(Conrad) 
Architectonia §.£. 
Athleta petrosa Conrad 
Buccitriton texanum (Gabb) 
Clavilithes texanus 

Harris 
Conus sauridens Conrad 
Coronia childreni ? Lea 
Cylichna §.P_. 
Distorsio septemdentata 

Gabb 

COUNTIES 

Brazos Leon Houston Angelina Sabine 
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Table 1.- (continued) 

COUNTIES 

Brazos Leon Houston Angelina Sabine 

Fusus mortoni var. 
rnortoniopsis Gabb 

Latirus moorei Gabb 
Levifusus §.£. 

Mesalia claibornensis 
Conrad 

Natica limula Conrad 
Olivula staminea (Conrad) 
Pleurotoma instricrena 

Huppertz 
Terebra houstonia Harris 
Trochocyathus lunulithi

formis Conrad 
Turritella nasuta Conrad 
Turritella §.£. 

Pelecypoda 
Anemia ephippoides Gabb 
Corbula alabamensis Lea 
Crassatella texalta Harris 
Crassatella §.E_. 

Cubitostrea petropolitana 
Stenzel & Twining 

Eburnopecten scintillatus 
Conrad 

Nucula mauricensis Harris 
Orthoyoldia psammotea Dall 
Pholodomya harrisi Gardner 
Pinna §.E_. 

Pitar §.£. 

Plicatula filamentosa 
Conrad 

Pteria petropolitana 
Stenzel & Twining 

Tellina §EE.. 

Venericardia planicostata 
Lamarck . . . 

=abundant (more than 10%); __=common (2-10%); ..=scarce 
(less than 2%) 
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Table 2.- Ecologic data for genera in the Hurricane Lentil 

Genera Mode of Life Mode of Feeding Food 

BRYOZOA 

Trochopora epifauna filter feeder phytoplankton, 
bottom detritus 

COELENTERATA 

Endopachys epifauna carnivore micro-organisms 
II II II IITurbinolia 

ANNELIDA 

Tubliostium epifauna filter feeder bottom detritus 

ARTHROPODA 

Harpoctocarinus mobile carnivore mollusks, and 
other inverte
brates 

MOLLUSCA 

Scaphopoda 
Cadulus infauna carnivore plankton, for

aminifera 
Dentalium " II plankton, for

aminifera 

Gastropoda 
Agaronia infauna detritus feeder organic matter 

II II II IIArchitectonica epifauna 
IIAthleta carnivore mollusks, etc. 

IIBuccitriton infauna ( ?) detritus feeder (?) 
Clavilithes epifauna carnivore mollusks, etc. 
Conus II II worms 
Coronia epifauna(?) II small organisms 
Cylichna infauna(?) detritus feeder small plants 
Distors;i:o epifauna carnivore mollusks, micro

organisms 
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Table 2.- (continued) 

Genera 

Fusus 

Latirus 

Levifusus 

Mesalia 
Natica 
Olivula 
Pleurotoma 
Terebr,a 
Trochocyathus 
Turritella 

Pelecypoda 
Anomia 
Corbula 
Crassatella 
Cubitostrea 

Eburnopecten 
Nucula 

Orthoyoldia 

Pholodomya 
Pinna 
Pitar 
Plicatula 
Pteria 
Tellina 
Venericardia 

ECHINODERMATA 

Heart urchin 

Sand dollar 

Mode of Life Mode of Feeding 

infauna 

epifauna 

II 

infauna 
II 

infauna 
epifauna(?) 
infauna 
epifauna 
infauna 

epifauna 
infauna 

II 

epifauna 

II 

infauna 

II 

II 

II 

II 

epifauna 
II 

infauna 
II 

infauna 

II 

carnivore 

II 

II 

filter feeder 
carnivore 
detritus feeder 
carnivore 

II 

carnivore(?) 
filter feeder 

filter feeder 
II II 

II II 

,, II 

II II 

deposit feeder 

II II 

filter feeder 
II II 

II II 

II II 

II II 

deposit feeder 
filter feeder 

carnivore 

II 

mollusks, micro
organisms 
mollusks, micro
organisms 
mollusks, micro
organisms 
organic matter 
mollusks 
bottom detritus 
mollusks, etc. 
small mollusks 
micro-organisms 
organic matter 

organic matter 
II II 

phytoplankton 
planktonic or
ganic matter 
phytoplankton 
organic matter 
in sediments 
organic matter 
in sediments 
organic matter 

II II 

II II 

micro-organisms 
phytoplankton 
organic matter 
phytoplankton 

small inverte
brates 
small inverte
brates 

NOTE: organic matter refers to particulate organic matter. 
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