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ABSTRACT 

Careful study of micro-organisms which are abundant in many well samples from 
the Texas Gulf Coast has yielded information of importance concerning the seaward 
character of Tertiary formations which appear at the surface farther inland and has 
shown the presence of fossiliferous marine beds in parts of the section where no corre
sponding marine strata occur at the outcrop. 

The Pleistocene and Recent deposits, and to a degree the Pliocene, have received 
scant study in well-sample investigations, for the oil of the Gulf Coast is mainly as
sociated with Miocene and older rocks. Pliocene foraminifera! faunas resemble the 
Recent. 

In the Miocene three distinct micro-faunas, distinguished by certain diagnostic 
genera, are recognized in many wells. 

The Oligocene of Texas is represented in surface exposures only by unfossilifcrous, 
non-marine sands and clays, but well sections show the presence of fossiliferous marine 
beds of Middle Oligocene age. Abundant Foraminifera are found in these strata, and it 
is readily possible to distinguish three zones. The Oligocene rests unconformable' upon 
the Jackson, from which it differs both lithologically and in it- fossils 

The upper part of the Eocene, including the Jackson and upper Claiborne beds, is 
encountered in many wells. The exposed parts of these formations are less fossiliferous 
and less complete than seaward sections revealed by well borings. The Jackson of 
Texas has been divided into three faunal zones. The Upper Claiborne has uniform and 
distinctive faunal characters where encountered in wells. 

Detailed notes on the stratified rocks encountered in tin -all domes uf IVxa- are 
presented. 

I N T R O D U C T I O N 

Within the last three years the microscopic study of cores and 
bit samples taken from wells in the gulf coastal fields has made 
possible the determination of the occurrence and character of the 
Pliocene, Miocene, Oligocene, Jackson, and Claiborne deposits in 
this region. Not only has it been possible to recognize the forma
tions, but we are now able to subdivide them on the basis of faunules 
whose stratigraphic sequence has been carefully determined. All 
this has been accomplished largely through the use of foraminifera, 
which, at least in this region, are found grouped into definite and 
distinct faunas which with training a paleontologist can readily 
recognize. In the beginning of this work an attempt was made to 
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use the macroscopic fossils as a basis of subdivisions, but the limit 
of the possibilities in the use of these forms has been expressed by 
Harris, who, after working over the exceptionally abundant fossils 
secured from the Galveston deep well, says that 

the fauna is so sparse between numbers ,58 and 125 inclusive that it is unsafe to 
attempt to state just where in the Tertiary it should be placed. In fact, beds 
included between the depths 450 and 1,500 feet may not be Tertiary at all but 
Pleistocene. The undescribed and for the most part extinct species occurring 
between the depths 1,500 and 2,150 feet show conclusively that the beds 
penetrated are Tertiary in age ' 

We have therefore turned to the microscopic forms and have been 
rewarded by results some of which are presented in this paper. 
This work should be supplemented by careful petrographic studies 
of the materials found, especially in formations which are largely 
non-f ossiferous, as the Fleming of the coastal region and the 
deposits drilled in southwest Texas. 

The formations will be discussed separately in descending order 
as they would be encountered under drilling conditions. 

1. PLIOCENE AND MIOCENE FORMATIONS 

GENERAL DISCUSSION 

In the microscopic study of well sections from the coastal belt of 
Texas and Louisiana, it has been found that the lithology and fauna 
of most of the formations encountered vary to such a degree from 
that of the standard section made from the outcrops that new 
lithological and paleontological rules had to be formulated for their 
subdivision. Whenever possible the old lithologic characters were 
used to suggest these subdivisions, but in the main they were the 
result of close observation and comparison of the sequence of 
materials secured from samples carefully taken from wells scattered 
throughout the area. The reason for this marked change in char
acter between the formations as found in the wells and as seen at 
the outcrop is evident, since the late Tertiary and Quaternary beds 
are covered to the south by extensive overlaps which hide the 
changes naturally taking place along the seaward extension of 
these beds. 

1 Fourth Ann. Kept. Geol. Sun. Texas, p. 11X. 
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Of the three youngest geological divisions encountered in the 
wells, the Miocene and Pliocene, especially the former, are the ones 
to which the closest attention has been given and on which the 
largest amount of data had been secured. Since oil is the object of 
all the wells drilled, and expense is an important factor of the drilling, 
samples are rarely secured from the Pleistocene and Recent forma
tions. The Pliocene, as a rule, also received but scanty attention, 
and so it is only from the Miocene that we have been able to secure 
data which is comparatively adequate and on which we may base 
any general conclusions. Within the last year or two the Pliocene 
has received a little more attention than heretofore, but the 
Pleistocene and Recent materials are still usually omitted from the 
sections, not always because they are absent, but largely, probably, 
because of their close approximation to the outcrop descriptions 
already made. This discussion, therefore, is confined to the Mio
cene and Pliocene formations. 

These formations have been roughly and rather arbitrarily 
separated on the basis of certain comparatively constant, lithologic, 
and faunal characteristics. As on the outcrop, however, no definite-
line can be drawn between them. For the sake of clarity we will 
here use the name Lafayette to represent the division found in the 
wells in southeastern Texas and in Louisiana, which we believe to 
be for the most part Pliocene in age; and Fleming for the lower 
division, in the same region, which is largely Miocene. A few 
diagnostic macroscopic fossils, vertebrate, and invertebrate which 
have occasionally been found in well samples have confirmed these 
age determinations. For southwest Texas, the terms Lapara, 
Lagarto, and Oakville will be used, since the strata in those sections 
are usually fairly similar to the outcropping formations bearing 
those names. 

Within the coastal belt discussed in this paper, these formations 
vary somewhat, lithologically and faunally, from north to south 
and east to west. Roughly speaking, the Lafayette consists of a 
series of sands, clays, and conglomerates, usually light tan in color. 
The sands are generally highly polished and poorly sorted. Many 
worn lime nodules, often terra cotta in color, and chert pebbles are 
present. At some localities, usually near the present coast line, 
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gray sands with many shell fragments from Ostrea, Rangia, Balanus, 
and sometimes a few other brackish water species are found. 
These beds for the most part lack a microscopic fauna, but occasion
ally comparatively large secondary specimens of a variety of 
Globigerina dubia occur in abundance, and we sometimes find a few 
indigenous species of foraminifera which are closely allied gcnerically 
and specifically to those which may be found along our shores today. 

The Fleming beds are made up largely of the so-called gumbos 
and some fme-grained sandstones and sandy clays. At many 
localities the gumbos form the major portion of the formation, as 
at Pierce Junction, Humble, Blue Ridge, while elsewhere, as at 
Hull, the fane sands and sandy clays predominate. Where much 
gumbo is present we generally find it light tan and reddish brown 
in color in the upper portion and blue and blue green in the middle 
and lower portions, with sometimes a purplish red near the base. 
Generally, also, even when the section is largely composed of 
gumbo we find that the formation gradually becomes more sandy 
and often changes into fine sands and sandy clay in its lower portion. 
The sands are usually very fine, comparatively even-grained and 
light gray in color. Small white lime nodules and small aggregates 
of pyrite crystals are frequently present. Like the Lafayette, these 
beds are generally low in fossil content. Indigenous faunas are 
rare and when present show both by the fauna, found and by the 
very local character of the beds that the seas of Fleming times were 
shallow, usually brackish water, narrow embayments of short dura
tion and very limited extent. These incursions of the sea probably 
took place at slightly different intervals in different localities and 
were repeated several times in some regions. Usually, as would be 
expected, these marine invasions are more numerous, and occasion
ally show deeper water phases, in regions close to the present coast 
line. The Lower Fleming was the time of the most widespread 
submergence. At Stratton Ridge and Saratoga a fairly varied 
fauna of microscopic forms has been found in such beds. In the 
non-marine portion of the Fleming formation we frequently find 
small worn casts of foraminifera which are common to and charac
teristic of the Upper Cretaceous formations. These have been 
secondarily deposited here, just as re-worked Cretaceous Gryphaeas 
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and other forms are found redeposited in some of the outcropping 
Fleming beds. 

In defining the formation names used in this portion of the paper 
it was stated that only the approximate age of the formations could 
be given. This statement should be qualified by noting that while 
some part of Pliocene time may be represented in the upper portion 
of our Fleming division, it is also possible that some equivalent of 
the Catahoula formation of Upper Oligocene time may also be 
represented at some localities in the lower portion of this division 
as at present delimited. 

In southwest Texas the lithologic aspect of the upper formations 
found in the well sections is very similar to that of the outcrop. It 
is not necessary, therefore, to describe here their general character
istics. A very complete section of the Oakville formation on the 
outcrop was recently made by Applin and Reed, of the Rio Bravo Oil 
Company, and a microscopic study of the samples revealed the 
presence of many secondary Cretaceous foraminifera which occurred 
throughout the formation. At the base, near the Frio contact, a 
large number of forams, belonging to the family Astrorhizidae. were 
found. In the well sections the Oakville formation also contain 
many secondary foraminifera. Chara fruit cases and a few fresh
water species of ostracods are found occasionally in the upper por
tion of the formation. 

The section made also included the Lapara and Lagarto forma
tions, and from the middle portion of the former a few shallow 
marine species of foraminifera were secured as noted in the descrip
tion of the marine fauna from that formation. 

FAUNAS OF THE PLIOCENE 

In the few instances in which the Pliocene beds contain indig
enous foraminifera, the species found are very closely related to the 
ones which may be collected from the sands at Galveston beach at 
the present time. This is not surprising since Pliocene macroscopic 
fossils bear the same close relationship to Recent forms. 

Marine Pliocene foraminiferal faunas have been reported from 
Stratton Ridge, Brazoria County, Terry Field, Orange County, 
Big Hill, Matagorda County, wildcats in Galveston County, 
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wildcats in Live Oak County (Middle Lapara), and outcrops of the 
Middle Lapara in Live Oak County. The forms generally found 
are Rot alia bcccarii (Linn.) d'Orb., Rotalia beccarii n. var. lexaiia 

(with highly ornamented sutures similar to those in the form figured 
by Cushman on Plate VI. U. S. Geol. Surv. Bull. 676). Polystomella 
n. sp. galveslonensis (near cralicula var. Cushman, ibid.), (Jainque-
loculina (cf. auberiana d'Orb.). 
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FAUNAS OF THE MIOCENE 

Three fairly well-delined faunas have been recognized in the 
rare marine phases of the Fleming formation. These have been 
named for the genus of foraminifera which dominates each. They 
are the Rotalia fauna, the TruncaluUna fauna, and the Globigerina 
fauna. I t must be understood, however, that although the Fleming 
fauna as a whole is characteristic and easily separable from the 
older faunas, the faunule subdivisions, unlike those of the Oligocene 
and Jackson formations, do not have a definite stratigraphic value, 
but indicate changes in depositional and bathymetric conditions 
only. This is due to the fact that the seas were generally very 
shallow and the species present few in number, and usually long-
ranging forms which have the same stratigraphic value as the oyster 
among macroscopic forms. This accounts for the fact, that the 
same fauna may recur at intervals in the formation. 

"KOTAIJA" FAUNA 

The Rotalia fauna is the most common one. The localities 
from which we have recorded it are Barbers Hill, Chambers County; 
Stratton Ridge, Brazoria County; Mustang Mound, Brazoria 
County; several wildcats in Brazoria County; West Columbia, 
Brazoria County; Damond Mound, Brazoria County; Iloskins 
Mound, Brazoria County; Big Hill, Jefferson County; Shepherds 
Mound, Matagorda County; Markham, Matagorda Count}'; Hull, 
Liberty County; South Dayton, Liberty County; wildcats in 
Hardin County; wildcats in Harris County; wildcats in Fort Bend 
County; Terry Field, Orange Count}-; wildcats on Galveston 
Island. 

At many localities Rotalia bcccarii Linn, and its varieties are the 
most abundant forms found. Polystomella n. sp. slrattoni is the next 
most common form, and the other species listed occur occasionally. 
A list of the species found in this faunule is as follows: 

Rotalia beccarii (Linnaeus) d'Orbigny, several varieties 
Polystomella n. sp. strattoni (nearest described species is P. craticulata 

[Fitchel and Moll]) d'Orbigny 
QuinquelocuUna auberiana d'Orbigny 
QiuiiquelocitUn.il scmimda (Linnaeus) d'Orbigny 
Polystomella n. sp. ? (nearest described species is P, sibirica) Goes 
Amphistegina lessoui d'Orbigny 

http://QiuiiquelocitUn.il
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PolystomcUa striatopunctata (Fitchel and Moll) Parker and Jones 
Nodosaria, probably n.sp. nearest to varieties of subscalaria Cushman 

"JRUNCATULINA" FAUNA 

The Truncatulina fauna is only rarely present and occurs most 

commonly in wells drilled close to the present coast line. I t is 

generally found in the Upper Fleming near the Lafayet te contact , 

bu t recurs in the Middle Fleming beds in some wells studied from 

St ra t ton Ridge and is present in the Lower Fleming in a wildcat 

drilled in Brazoria County . I t has been reported from the following 

localities: South Day ton , Liber ty Coun ty ; Saratoga, Hard in 

County ; S t ra t ton Ridge, Brazoria Coun ty ; wildcats in Brazoria, 

Matagorda , and in Galveston County . 

The characteristic species present in this fauna are: 

Truncalulina amcricana Cushman var. straUoui n. v;ir. 
Textularia espersoni n. sp, 
Polystomella n. sp. strattoni 
Rotalia beccarii, several varieties 
Polystomella strattoni n. var. brocki (reticulated portions broader than in 

typical form) 
Nonionina scapha n. var. dumblei 
Textularia (probably n. sp. nearest to tumidula Cushman) 
Globigerina cf. Imttoides 
Globigerina n. sp. strattoni (nearest to bulloides as figured by Cushman in 

Prof. Pap. 128, Plate XI, Fig. 6) 
Polystomella poeyana d'Orbigny 
Textularia agglutinans d'Orbigny 
Qiiinqaeloculina var. cf. auberiana d'Orbigny 
Polymorphina n. sp. strattoni (general outline and arrangement of chambers 

like P. regina Brady but not striated) 
Bolkina sp. 
Textularia n. sp. seaburni (nearest to panamensis Cushman) 
Textularia cf. articulata d'Orbigny 
Textularia cf. subhauerii Cushman 
Discorbis cf. bertheloti d'Orbigny 

"GLOBIGERINA" FAUNA 

The Globigerina fauna is also rare and, when present, generally 

occurs abou t 500 feet above the base of the formation. This 

fauna is best represented a t Saratoga, Ha rd in County , al though mea

ger representations of it have been found in a few other regions, as 
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South Day ton , Liber ty Coun ty ; Shepherd Mott , Matagorda 

County ; M a r k h a m Field, Ma tago rda Coun ty ; West Columbia, 

Brazoria County (Texas Co. well); wildcat in Harr is County ; Sour 

Lake , Hard in County . 

The genera and some of the species present, in this fauna so 

closely resemble phases of the Taylor Mar l fauna tha t Miss Ellisor, 

of the Humble Company, has considered it a very beautifully 

preserved, al though re-worked Cretaceous fauna. The author , 

however, is firmly convinced t ha t the forms found are indigenous, 

because of (1) the excellent s ta te of their preservation and the fragile 

condition of the tes ts ; (2) because the assemblage of species found, 

al though close to the Taylor forms, varies, as will be shown from 

the accompanying list, in a very definite and marked manner from 

any Taylor assemblage; (3) because the lithology shows tha t the 

fauna was deposited in a near shore, finely sandy and argillaceous 

bed with m a n y oyster shells (these now badly broken, probably in 

the process of coring) showing a marine or brackish water condition, 

which a t least furnishes a possibility for the presence of indigenous 

foraminifera. The species present are : 

*Truncatulinal dumblei n. sp. This form is apparently identical to the 
form found in the Taylor formation of Texas, and previously supposed to be 
confined to that horizon. After a very careful study of the species as it is 
found in the Taylor marl and in this well section, the only difference noted was 
in the fact that the superior face of the fossil in the Cretaceous beds generally 
curves downward noticeably along the outer edge from a practically Hat central 
area, while the Miocene forms generally retain the flat surface to the outer rim. 

*Globigerina marginata d'Orbigny. This species occurs some times in 
Taylor faunas in which the so-called Pulvinulina rosetia is a common and 
dominant form, and has been incorrectly lumped under that species in the rather 
generalized lists of Taylor faunas, awaiting a careful study of the species present. 
It differs, however, from the typical Taylor form in such a constant and very 
definite manner as to leave no question but that it is a distinct species. While 
it is only rarely present, and when present, scarce in the Taylor fauna, it is 
common and abundant in this horizon and the typical Taylor form is entirely 
absent. 

*Frondicularia rugosa d'Orbigny. This species is new and not present in 
any Taylor fauna of which the writer is aware. 

Frondkularia augusta Nilsson var. Occasionally present in Taylor faunas. 
Vaginulina strigillata Reuss. Occasionally present in Taylor faunas. 
1 An asterisk occurring before the name means "dominant." 
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*Vagimdina n.sp. -nearest to V. patens Brady but dillering so constantly 
and markedly from that form as to warrant a specific determination. Not 
present in the Taylor so far as we are aware. 

Vaginuliiia n.sp. Broken fragment nearest to I', bradyi Cushman 
Discorbis n.sp., resembling most closely Cushman's Discorbis sp. [U. S. Nat. 

Mus. Bull, TOO. Vol. 4). Not present in the Taylor so far as we can ascertain. 
Nodosaria n. sp. Closest to pyrula d'Orbigny var. Uni^i-coslata Cushman. 
Nodosarhi cf. verlibralis Batsch. Very probably a new species. 
Globigerimi crclacca var. Saralogcnsis n. var. Form close to the one 

figured by Flint &s Globigerimi dubia, but having a very definite and consistent 
arrangement of chambers and a mouth-opening similar to many Discorbis forms. 

Tcxtularia glolmlosa Reuss ? var. This is like an elongated and more 
slender form of the common Cretaceous species. 

PithinuHna n.sp., closest to P. punclulata d'Orbigny in general aspect. 
Cristellaria n.sp., most closely resembling some varieties of ('. orbicularis 

d'Orbigny. 
The species Rotalia beccarii Linnaeus var. and Polyslomclla strattoiii n.sp., 

although not present at Saratoga are found associated with a few of these forms 
(the Truncatulina and Globigerimi marginala most commonly") at some of the 
other localities mentioned. 

FAUNAS OF THF, MIOCEXK OF LOUISIANA 

Rotalia beccarii has been reported from a number of wells in 

southern Louisiana and we have one record of a wildcat well which 

contained an exceptionally varied and proliiic fauna that is related 

to the Truncatulina fauna of the Texas domes and is found near the 

top of the Fleming formation. The fauna varies, however, to such 

a degree from any found in Texas that, it seems advisable to list the 

most common species present. 

There are two zones within a few feet of each other very prob

ably resulting from a change in depositional conditions. In the 

upper zone the following species predominate: 

Truncatulina americana Cushman var. slratkmi, n. var. 
Polystomclla slrialo-punclata (Fitchel and Moll) n.var. 
Rotalia beccarii (Linnaeus) 
Bulimina cf. marginala d'Orbigny 
Ehreubergina trigona Goess var. braziliensis Cushman 
Tcxtularia foliacia Cushman var. reedi n. var. 
Polymorpliina cf. rrgina Brady 
Nonionina scapha (Fitchel and Moll) n. var. 
Polystomclla macella (Fitchel and Moll) 
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The lower zone is composed largely of two forms: 
Textularia foliacia Cushman reedi var. 
Amphistegina lessoni var. 

One or more oil-producing horizons are present in the Fleming 

formation on all of the domes discussed except S t ra t ton Ridge. The 

Pliocene also produces in Terry Field, Orange County, and a t Big 

Hill, Jefferson County . 
SECTIONS 

Several representat ive sections of the Lafayet te and Fleming 

are given below. These sections are the result of the s tudy of a 

number of wells from each area represented and give a generalized 

and, as far as possible, characteristic description of the materials 

encountered. The beds are so lenticular and are so dis turbed by 

faulting and other factors t ha t only in a very broad manner can any 

uniformity in materials , colors, and thicknesses be recognized. 

HUMBLE, HARRIS COUNTY 

No samples of Pliocene or younger materials have been studied from this 
dome so far as we could ascertain. The highest sample reported on came from 
550 feet, at which depth the Fleming was already present. A generalized sec
tion of the Fleming as it is expressed on this dome shows an upper zone mainly 
composed of brown and light-gray sandy and highly calcareous sticky clays 
which contain small lime nodules, some pyrite, and secondary foraminifera. 
This is followed by a zone of red and green gumbos w'hich also carry the pyrite, 
lime nodules, and secondary Cretaceous foraminifera found in the upper division 
and a. few oyster shells near the base. The lower zone carries purple gumbos at 
the top followed by gray and greenish-gray sands and sandy clays and light-
green, non-calcareous gumbos. In addition to the secondary foraminifera 
which continue to appear, oyster-shell fragments and small gastropods and 
pelecypods have been found in the sands and sandy limes of this portion of the 
section. These fossils give the only indication of the presence of marine condi
tions on this dome during Miocene times. They indicate a shallow marine 
invasion of this area near the beginning of this period. No indigenous forami-
niferal faunas are present. 

PIERCE JUNCTION, HARRIS COUNTY 

We have a record of one sample studied from this dome which is probably 
Pliocene in age. This is a dark-red gumbo, which leaves a washed residue of 
brown, uneven-grained sand, some quartz and chert pebbles, and a few lime 
nodules. 

The upper portion of the Fleming is composed of red and reddish-brown 
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and light-gray sandy, calcareous gumbos which contain some pyrite and many 
lime nodules. In the centra] portion of the formation the light-gray sandy 
gumbos are most common with lenses of pink and brown and with a few layers 
of soft, chalky lime. Dark-gray, greenish-gray, and a varying amount of 
purple and brown gumbo is found in the lower portion of the formation, which 
becomes more sandy near the base. Only a few secondary forams and some 
chara fruit cases are found on this dome, and there are no fossils present which 
would indicate the presence of marine sediments. 

The Batson section is very similar to this one. Re-worked foraminifera, 
however, are abundant in (hat field and a few pelecypod fragments were 
reported in one sample. Charas are present at various depths as in the Pierce 
Junction section. 

HOCKLEY, HARMS COUNTY 

The highest samples studied from this dome came from about 250 feet, 
where the Fleming formation was already present. For about 600 feet below 
this depth gray sands make up the major portion of the material. Lime 
nodules and re-worked foraminifera are present. Tan, brown, red, and some 
green gumbos characterize the second division of the formation. A varying 
quantity of fine sand, lime nodules, some pyrite and re-worked foraminifera are 
found in the washed residue from these samples. 

Green and gray-green shales and gumbos and some gray clays form the 
third division. A small amount of pyrite and a few re worked foraminifera 
are occasionally present. 

Below these beds gray clays and gumbos merge into gray argillaceous sands 
and sandstones which continue without a clear break into the Oligocene forma
tion. These beds contain a high percentage of pyrite at times. No re-worked 
foraminifera and no indigenous fossils are present in them. 

This dome, like Pierce junction, was apparently not affected by any marine 
invasion during Fleming times. 

BLUE MDGli, FOKT BEND COUNTY 

No laboratory study of Pliocene materials from this dome has been made 
so far as we are aware. The upper portion of the Fleming here is generally com
posed of red and gray calcareous clays and a large amount of gray sandstone. 
The clays are sandy and carry many lime nodules and some pyrite. The sand
stone is also calcareous and pyritic. One report records the presence of a few 
pelecypod shells and some lignitic material near the top of the formation. 

These beds are followed by a long series of gray clays and some green gum
bos and streaks of lime. The clays and gumbos are sandy and carry some pyrite 
and lime nodules. Re-worked Cretaceous foraminifera are commonly present 
and many aragonite prisms which possibly represent re-worked Inoceramus 
fragments. Some chara fruit cases have also been reported from these beds. 
Red and blue marly gumbos, a small amount of sand, and many thin lenses of 
limestone are present in the lower portion of the Fleming section on this dome. 
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At the base, one well shows a. series of purplish marls and another light-gray 
marls and marly sandstones. These beds also carry lime nodules, pyrite, 
aragonite, and secondary foraminifera. 

As on the Humble dome, only one very imperfect indication of the presence 
of a marine condition is found As on that dome, also, no indigenous forami
nifera are present and the pclecvpods could not be identified. Unlike i he former 
dome, however, the marine invasion took place at the end rather than ai the 
beginning of the period. This fact should help to make clear the point regarding 
lack of uniformity in the time periods represented by the marine phases of the 
Fleming in the region covered by this report. 

IIUI.I., I IBERTY COUNTY 

The materials included in the Fleming formation as it is found on this dome 
are more sand)' than on the majority of the domes in this region. One well, in 
which a part of the section was apparently faulted out, was composed largely of 
gray and highly sandy clays which continued through about 1,500 feet of 
deposits. One hundred feet: of this material in the upper portion of the sections 
contained 50 per cent of microscopically fine particles of volcanic glass. An 
average section of the Fleming here is made up at the top of about 1.000 feet 
of brown, reddish-brown, some gray and greenish-gray sandy, generally cal
careous clays, the washed residue of which shows sand, lime nodules, some 
pyrite, and re-worked Cretaceous foraminifera.. In the central portion of the 
section there are about 500 feet of sandy days, usually light gray in color. The 
washed material is like that found in (he upper samples. Below these beds we 
lind about 500 feet of dark gray and greenish-gray sand and sandy clays, 
pyrite and lime nodules and re-worked foraminifera are still present in the 
washed material, but oyster-shell fragments and some indigenous foraminifera 
(generally only Rotalia beccarii) are found at intervals. Some glauconite and 
a little mica are present in this division. In some sections a small amount of 
the dark, purplish gumbo has been reported. The samples show (hat very 
shallow-water marine conditions existed on this dome during early Miocene 
times, and that some volcanic activity took place in this general vicinity in the 
latter part of the period. 

SOUTH DAYTON, LIBERTY COUNTY 

Red and yellow streaked, tan and pinkish-tan gumbos and light-gray clays 
form the upper portion of the Pleming on this dome. The material remaining 
after lixiviation of the samples generally contains some fine, even-grained sand 
and lime nodules, secondary foraminifera, and occasionally pyrite, glauconite, 
and muscovite mica. A thin bed of shallow marine deposits is indicated by the 
presence of fish scales, shell fragments, and a few specimens of Rotalia beccarli. 

Three other divisions of this formation have been made from paleontologica! 
and lithological evidence found in samples submitted from this dome. 

Immediately below the beds described above we find about 500 feel of scdi-
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ments consisting mainly of light-green clays and light-gray sands, a little chalk 
and shale. Secondary foraminifera are the only fossils present. 

Below these beds there are about 500 feet of blue-gray gumbos and dark-
gray "pepper and salt" sands. This division is introduced by a marine phase 
of the formation shown by the presence of the Truncatulina fauna. A non-
marine interval of about 200 feet is followed by a poor representation of the 
Anomalina fauna. A second non-marine phase completes this division. 

The fourth and basal member of the formation consists mainly of gray 
clays with a thick lens of chalk near the center of the division. Light-green 
and greenish-gray shales in the upper portion carry a Rotalia fauna which differs 
strikingly from the one found in the higher horizon. This marine phase is 
followed by a series of sands and clays which are either uon-fossiliferous or 
contain only a few secondary foraminifera. 

The foraminifera found in this section indicate the presence of lour brief 
shallow marine invasions over at least a portion of this dome during Fleming 
times. 

SARATOGA, HARDIN COUNTY 

On this dome the Pleistocene formation includes about 250 feet of lighl-lan-
colored, uneven-grained sands and light-brown and reddish-brown gumbos and 
sandy clays, which contain many chert pebbles, lime nodules (often terra 
cotta in color), and occasionally a few chara fruit cases. 

We have assigned to the Pliocene the next 350 feet of material, mainly 
light-gray sands (probably rc-worked Catahoula) and blue and green sandy 
gumbos, which leave a washed residue of uneven-grained, moderately coarse 
sand, lime nodules, quartz and chert pebbles, and a little pyrite. Materials 
similar to those found in the Pleistocene deposits. 

The upper portion of the Fleming formation is composed of greenish-gray 
and blue-gray, highly calcareous gumbos which contain some lime nodules 
(white in color), pyrite, secondary Cretaceous foraminifera, and generally some 
fine, even-grained, light-gray sand. These beds are followed by others, similar 
in character, but usually light gray, brown, and purple in color. After a few 
hundred feet the green gumbos again return. They arc more sandy than in 
the upper portion of the section, and we fnd that the sand content increases 
steadily as we approach the base of the formation. There is no change in the 
washed residue from that found in the higher samples except the increase in 
the sand content just mentioned, and in the presence of many oyster-shell 
fragments and of a large and well-preserved fauna of indigenous foraminifera 
(our Anomalina zone) the description of which has been given earlier under the 
discussion of that zone. This fauna is found from about 200 to 100 feel above 
the base of the formation. On certain portions of this dome, some of the early-
wells drilled encountered a thin horizon of macroscopic fossils which were 
apparently deposited in early Miocene times. The presence of these fossils and 
of the foraminiferal fauna discussed would seem to indicate that the early 
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Miocene marine deposits of this dome were laid down in somewhat deeper waters 
than those generally present at that lime in the gulf coastal area. 

The Sour Lake section is almost identical to this one, both lithologically 
and faunally. 

TERRY FIKLD, ORANGK COUNTY 

This field is unique in the large amount of Pliocene material present. A 
representative section shows over 3.000 feet of beds which are assigned to this 
formation. Gray sandstones with some gray clays and lenses of limestone and 
colored clays are the characteristic material found. Some pyrite and lime 
nodules are present, and near the base, shell fragments, Potamidcs matsoni, 
Mulinia lateralis, and Rangiu ntncaia have been reported. 

Medium-gray and bluish-gray clays and argillaceous sands which contain 
many re-worked Cretaceous foraminifera form the upper portion of the Fleming 
beds in this field. 

Red, green, brownish-gray, and some dark-gray clays become important 
about 1,000 feet below the introduction of the formation. These also contain 
re-worked Cretaceous foraminifera, lime nodules, and one or more beds in 
which Ratal in beccarii have been found. 

Dark-gray clays arc common in the basal portion of the section, 
Re-worked foraminifera continue to appear, and shell fragments and lime 
nodules are common. 

BARBERS HILL, CHAMBERS COUNTY 

About 500 feet of pinkish-tan sands, some gray sands, and blue-green and 
brown gumbos reported from some wells on this dome have been tentatively 
placed in the Pliocene formation. A few worn fragments of pclccypod shells and 
one horizon of foraminifera belonging to the family Astrorhizidae were found in 
these beds. No secondary Cretaceous forms were present. The sands were worn 
and uneven-grained. Some line gravel was noted. 

The youngest Fleming beds are represented by about i ,000 feet of green 
and bluish-green sandy marl, with thin lenses of white lime and a small amount 
of light-gray sand at the base. Lime nodules and re-worked foraminifera occur 
frequently in this material. 

The next division shows red and blue marls in the upper portion with light-
gray sands, greenish marls, and occasional lenses of red marl in the lower por
tion. The material is generally somewhat sandy, and lime nodules, pyrite, 
and secondary foraminifera are frequently present. A few chara fruit cases 
were found. 

The oldest division is composed of alternating beds of gray sand and red 
and purple marls with some light-brown marls near the base. Four clearly 
marked beds of shallow marine deposits were reported as occurring at intervals 
of about 200 feet. These beds contain ostraceods, oyster shells, fragments of 
other pelecypods, and the Ratal ia fauna. Re-worked Cretaceous foraminifera 
are also present occasionally in all of this material. A few chara fruit cases were 
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found in the basal portion of the formation. One sample of volcanic ash was 
also noted. 

MARKHAM, MATAOORDA COUNTY 

Light-gray marly sandstones and blue calcareous clays are prominent in 
upper portion of the Fleming in this field. Pyrite, aragonite, and secondary 
Cretaceous foraminifera are found in the material washed from the samples. 

After about 500 feet of these beds red and blue marls appear. In addition 
to the residue materials found in the upper samples these beds sometimes con
tain oyster-shell fragments, chara fruit cases, and Rulalia becrarii. 

The next division is largely made up of light bluish-gray marl, and foram
inifera (usually Rotalia beccarii and varieties) are found almost continuously 
throughout these beds. The Anomalina fauna which is represented by a few 
species is present near the base of this division. Re-worked foraminifera are 
common and chara fruit cases are reported occasionally. 

Very light-gray and some reddish marls form the basal section. These 
beds contain fossils, re-worked foraminifera, pyrite, and some lime nodules like 
those found in the beds just above. 

The fossil evidence given above indicates that conditions of shallow-water 
marine deposition began here in Lower Miocene lime and continued throughout 
the greater portion of the period. The absence of indigenous fossils in the 
uppermost portion of the section may indicate that Ihere was a withdrawal of 
the sea in Upper Fleming limes, which may have been brought about by an 
uplift of this domal region. 

YVKST COLUMBIA, BRAZORIA COUNTY 

The Pliocene is reported as coming within 500 feel of the surface on this 
dome and no samples were kept. 

The upper 1,000 feet of the Fleming is mainly composed of gray sands and 
sandy marls with some lenses of red gumbo which becomes the dominating 
material near the base. Red and bluejgumbos make up the next r,ooo feet of 
Fleming beds, the blues predominating in the lower portion. There is a great 
deal of white lime present in the blue gumbos and some lenses of hard sand. At 
the base of this phase of the section, purplish and red gumbos come in. 

At the bottom of the Fleming just above the Oligocene contact there is a 
thin streak of light brownish-tan gumbo from 10 to 30 feet thick, which is an 
excellent horizon-marker in the southeastern portion of the field, but is absent 
in the north and west sections. In the lower portion of the section a number 
of sand lenses are present which thin and thicken from well to well. Pyrite, lime 
nodules, and re-worked Cretaceous foraminifera are usually found throughout 
the major portion of the material. Two well-defined oyster-shell beds are 
present, one about 100 feet above the base of the formation and the other at 
about 300 feet. Description of samples, however, show oyster-shell Iragments, 
indigenous foraminifera, chara fruit cases, and ostracods occurring almost 
continuously throughout the entire section. The Rotalia fauna occurs many 
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times and the Anomalina fauna is found in some sections near the base of the 
formation. Two lignite beds have been reported, one from the base and the 
other from the upper portion of the formation. The presence of so much marine 
material seems to indicate that this dome was in a stale of shallow submergence 
throughout practically all of Fleming time. 

D A M O N M O t ' X I ) , I I R A Z I I R I A t ' l l T N T N 

The upper portion of the Fleming on this dome shows reddish-brown 
gumbos dominating, with some gray and bluish-gray also present. This 
material is generally sandy and contains lime nodules, some pyrite, and many 
secondary foraminifera. 

Light-bluish and greenish-gray gumbos are most common in the central 
portion of the formation. These also contain lime nodules, pyrite, and second
ary foraminifera, and in addition, chara fruit cases, oyster-shell fragments, and 
varieties of Rotalia bcccarii appear at intervals throughout these beds. 

In the lower portion of the formation the bluish and greenish-gray gumbos 
continue, but no indigenous fossil material is present. One or more hard beds 
of sandstone are often found near the base, and some light-gray marl is also 
present, which contains oyster shells, fragments of other pelecvpods. and a 
Rotalia fauna which includes a large number of Polyslamrlias. 

This record shows that there was a shallow marine embavnicn! over the 
area covered by this dome in early Fleming times, and that after an interval, the 
sea returned. This second invasion probably occurred in Middle Fleming and 
took the form of a series of very shallow water incursions, each ol which lasted 
for only a brief time. 

WILDCAT OX (.ALVKSTUN I S L A M ) 

About 1,800 feet was assigned to the Pliocene in this section. These beds 
consist mainly of gray and brownish-gray clays and argillaceous sands. Shell 
fragments are common, among which Rangia cimcala was recognized from sev
eral depths. Rotalia beaarii (Pliocene variety) was also frequently present. 

The upper section of the Fleming is made up of gray and greenish-gray 
sandv clays, with occasional lenses of deep-red gumbo in the lower portion. 
Shell fragments, Rotalia bircarli, and re-worked Cretaceous foraminitera are 
present in nearly all of the samples submitted, and two phases of the Trun-
calulimi fauna are present: one near the top and the other near the base ol this 
division. The foraminifera found in the faunas just mentioned are abundant 
and varied in genera and species and probably represent a comparatively deep 
and quiet water condition of deposition. 

The lower division consists of gray and bluish-gray sandy clays and some 
red-brown gumbos. Re-worked Cretaceous foraminifera are the only fossils 
found. 

The well did not reach the Oligocene, and the lower portion of the section is 
therefore unknown. 
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SOUTHERN' LOUISIANA 

Only a small amount of information regarding the Miocene and Pliocene 
subsurface conditions in this state is available. Lithologically and faunally 
the formations are apparently very similar to those of the same age in the Texas 
gulf coastal region. Gray and greenish-gray sands and sandy clays and a small 
amount of red clay make up the major portion of the Fleming sediments. 
Nodules of pvrite and of lime, re-worked Cretaceous foraminifera, occasional 
oyster-shell fragments, and sometimes a few other shallow or brackish-water 
genera of bivalves are found in the washed materials. Infrequently indigenous 
foraminifera are present. The Rolalia fauna is most common, but a very large 
and varied TruncaUd'uia fauna has been found in the upper portion of these 
beds as noted under the description of faunas in this paper. A large Miocene 
fauna of macroscopic invertebrate fossils was also found in the same region. 

The Pliocene consists mainly of tan-colored sands and clays with some 
brackish-water marine phases which are generally composed of line, sandy 
gray marls carrying a few macroscopic fossils {Rangia rimrala and Muliiia 
lateralis most commonly). Rolalia beccarii and sometimes a few other indig
enous shallow-water foraminifera also occur. As in Texas, the sands are well 
worn and poorly sorted, and chert pebbles are frequently abundant. 
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DESCRIPTION OF FIGURED SPECIES 

In the hope of making this paper more valuable and useful to the 
economic micropaleontologist, we have thought it advisable to figure 
some of the forms which are most commonly encountered in the 
formations of the Gulf Coastal regions of Texas and Louisiana, and 
are either not figured or not clearly defined in papers on the subject 
of Foramnifera now readily available. These figures are from the 
Miocene and Pliocene formations only. We regret that it is impos
sible, at this time, to figure those from the Oligocene and Jackson 
also. Rotalia beccarii, a very common form, and a few other species 
which are also common have not been included in our plate because 
they have been well figured in a number of American publications 
on Foraminifera, and should, therefore, be readily recognized. 

Family TEXTULARIDAE 

Genus TEXTULARIA Defrance (1824) 

Textularia espersoni n. sp. Applin 

Plate 3, Figure 2 

Test moderately large, short and broad, compressed. Thickest in the central 
portion, thinning rapidly to the edge, which is clearly marked and serrate. The 
suture lines bend down sharply at the outer edge and make that end of each 
chamber narrow and pointed. They are sometimes even produced into a small 
spine at the extremity. Chambers numerous, broad, and low. Early chambers 
increasing very rapidly in breadth, latter chambers very slowly. Walls aren
aceous, smoothly finished. Aperture a well-arched opening at the base of the 
last-formed chamber. 

Type specimen No. 1, laboratory collection of Rio Bravo Oil Company, 
Houston, Texas. From Esperson well, Brownsville, Texas, at 2,850 feet. 

Textularia foliacia Heron-Allen and Earland var. reedi n. var. Applin 

Plate 3, Figure 1 

A species very close to the one described by Heron-Allen and Earland as T. 
foliacia occurs abundantly in certain marine phases of the Upper Miocene of 
southern Louisiana. Our variety differs from the species in the breadth of the 
chambers, which are narrower and more numerous and increase more slowly in 
size than in the typical form; in the suture lines, which are more nearly hori
zontal to the test and are poorly defined; and in the walls, which are more finely 
arenaceous. The variety is named in honor of Mr. Warren B. Reed, who dis
covered the form. 
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Type specimen No. 2, laboratory collection of Rio Bravo Oil Company, 

Houston, Texas. From Avoca No. 1 well, Avoca Island, Louisiana, at 1,105 feet-

Subfamily BULIMINAE 

Genus BULIMINA D'Orbigny (1826) 

Bulimina marginata D'Orbigny 

Plate 3, Figure 4 

A form apparently belonging to this species is found abundantly in some 
of the upper marine Miocene phases of Louisiana. The specimens studied have 
the edge only slightly crenulated, and the sutures are very deep. These two 
features would seem to separate our form from those figured in many of the 
European publications in which it is discussed, but would not exclude it from 
the species as described and figured by Cushman in the U. S. Nat. Mus. Bull. 7/, 
Part 2, p. 83, Fig. 136. 

Figured specimen No. 3, laboratory collection of Rio Bravo Oil Company, 

Houston, Texas. From Avoca No. 1 well, Avoca Island, Louisiana, at 1,097 feet-

Family GLOBIGERINIDAE 

Genus GLOBIGERINA D'Orbigny (1826) 

Globigerina marginata D'Orbigny 

Plate 3, Figure 7 

No description of this form was available, but the figures studied from the 
Journal of the Royal Microscopical Society, Part 4, 1910, Plate 9, Figures 1, 2, 3, 
seem to show that our specimens are at least very close to the form described 
by D'Orbigny under this name. We have figured it here because the publica
tions in which it is figured are not easily available and because further study 
may show that our form is a variety of the described species. 

Figured specimen No. 4, laboratory collection of Rio Bravo Oil Company, 
Houston, Texas. From Rio Bravo Oil Company well B-83, Saratoga, Hardin 
County, Texas, at 1,898-1,907 feet. 

Globigerina cretacea D'Orbigny var. saratogacnsis n. var. Applin 

Plate 3, Figure 8 

Test nautiloid, somewhat compressed. All chambers visible from above, 
only those of the last-formed coil visible from below. About six chambers in the 
last coil. Chambers increasing gradually in size, sometimes slightly carinated 
at the periphery. Walls smooth. Aperture at the inner end of the chamber 
near the umbilical cavity. The regularity of the coiling and of the graduated 
size of the chambers, and the tendency for the form to develop a carinated rim, 
has led us to give our specimens a varietal name by which they may be dis
tinguished from other members of the species not characterised by these features. 

Type specimen No. 5, laboratory collection of Rio Bravo Oil Company, 
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Houston, Texas. From Rio Bravo Oil Company well B-83, Saratoga, Hardin 
County, Texas, at 1,898-1,907 feet. 

GEnus FRONDICULARIA DeFrance (1824) 

Frondicularia rugosa D'Orbigny 

Plate 3, Figure 5 

The description of this species was not available for study, but the figure 
given in Journal of the Royal Microscopical Society, Part 4, 1910, Plate 8, Figure 
7, is so like our form that we figure it here under that name. The only difference 
noted was in the shape of the test, which is more lanceolate in the Texas Mio
cene form. 

Figured specimen No. 6, laboratory collection of Rio Bravo Oil Company, 
Houston Texas. From Rio Bravo Oil Company well B-83, Saratoga, Hardin 
County, Texas, r,898-1,907 feet. 

TRUNCATULINA D'Orbigny (1826) 

Truncatulina americana Cushman var. strattoni n. var. Applin 

Plate 3, Figure 3 

This species is frequently seen in the Upper Miocene formation found in 
wells drilled in the coastal area of Texas and Louisiana. It differs constantly in 
certain features from the specimens belonging to this species which occur in the 
Oligocene formation in the same region, and is therefore, for clarity, described 
and figured here as a new variety of Cushman's form. The Oligocene forms are 
more circular in outline and lack the broad, flattened, lip-like projection of shell 
material which characteristically extends from the inner end of the chamber out 
over the umbilical region on the ventral face of the Texas and Louisiana forms. 
The mouth opening is an arched opening at the ventral margin of the chamber. 

Type specimen No. 7, laboratory collection of Rio Bravo Oil Company, 
Houston, Texas. From Avoca No. 1 well, Avoca Island, Louisiana, at 1,097 feet. 

Truncatulina dumblei n. sp. Applin 

Plate 3, Figure 6 

Test free, compressed, dorsal side flat to slightly convex, ventral side mod
erately convex, peripheral margin sharp. Chambers numerous, about twelve in 
the last-formed coil, outlined by a heavy band of clear shell material above and 
below. Central region above and umbilical region below filled with a button-
shaped mass of clear shell material. Walls smooth, finely punctate. Aperture 
a narrow slit at the inner margin of the chamber. 

Type figured No. 8, laboratory collection of Rio Bravo Oil Company, Hous
ton, Texas. From Rio Bravo Oil Company well B-83, Saratoga, Hardin County, 
Texas, 1,898-1,907 feet. 
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Polystomella slrathmi n. sp. Applin 

Plate 3, Figures o and IO 

forms similar to the one shown here have been figured under the specific 
name of P. striata-punclata and P. subiwdosa. In fact, the large number of dis
similar species which have been described under the former name is so confusing 
that we have thought it besl to figure our species in this paper; and because our 
form differs in certain particulars from all of the descriptions available, and 
because the features by which our form may be recognized are persistent in all 
of the forms studied from the Miocene of the area covered by this report, we 
have here described it under a new specific name. 

Test equally biconvex, about twelve to fourteen chambers in the last-
formed coil, periphery narrowly rounded but not keeled, slightly lobulated, um
bilical region flattened to slightly depressed, filled with clear shell material. 
Septal lilies slightly depressed, evenly and narrowly bridged by small retral 
processes. Aperture a narrow slit at the base of the apcrtural face of the 
chamber. 

After Rokdia beccarii, this is the most common species of the marine phase 
of the Miocene of Texas. In the Upper Miocene it is sometimes found associated 
with the species which characterizes the marine Pliocene of this area a form 
similar to the one figured by Cushman, U. S. Geological Survey, in Bull, (f/ti, 
Plate 8, Figure 6, as Polystomella craliculata var. Jn the Upper Miocene, P. 
slraltoni is generally more globose in shape, and the chambers are more numer
ous. Two figures arc shown to indicate the possible extremes of this form. 

Type figured No. 8, Figure io, laboratory collection of Rio liravo Oil Com
pany. Houston, Texas. From Seaburn No. .5 well. Roxana Petroleum Company, 
Stratton Ridge, Brazoria County, Texas. 

Co-tvpe No. q, Figure o, laboratory collection of Rio Bravo Oil Company, 
Houston, Texas. From Perry No. 1 well. Associated Oil Company, Stratton 
Ridge, Brazoria County, Texas. 

Because of the limited space and time allotted to this portion 

of the paper, no synonomy has been given. We are indebted to 

Mrs. Helen Plummer, who very kindly consented to make the 

drawings for the plate accompanying these descriptions. 

II. THE OLIGOGENIC 

INTRODUCTION 

The outcropping Oligocene deposits in Texas are Upper Oligocene 

in age. These deposits are non-marine in origin and consist of beds 

of non-calcareous sands and sandstones, of sandy clays, and of 
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yellowish-green non-calcareous unctuous clays carrying calcareous 
nodules. The sands are composed mainly of coarse to medium-size 
angular, transparent quartz grains with some black chert or jasper. 
A characteristic feature is the quartzitic sandstone with porcelaneous 
cement. These beds lie below the Miocene and rest unconformably 
upon the Jackson. 

No marine Oligocene, as far as known, outcrops in Texas. How
ever, from our study of well samples we iind that marine Oligocene 
does exist in Texas. Well sections show a fossiliterous formation 
resting unconformably upon the Jackson and lying below beds com
parable to the outcropping non-fossiliferous Upper Oligocene. The 
presence of Heterostegina antillea, Cushman in the marine Oligocene 
beds of Texas, correlates these beds with the Anticjua formation of 
the West Indies, the type locality1 of the Middle (Higocene, in which 
this species of Foraminifera is the key fossil. Some of the smaller 
Foraminifera of the Texas Oligocene are common to the Vicksburg 
group of Mississippi and Alabama. From the Jackson formation 
these Middle Oligocene sediments differ both paleontologically and 
lithologically. 

LITHOLOGY 

The lithology of the Texas Oligocene is variable, including lime
stones, sandstones, sandy clays and shaly clays. In the wells near 
the outcrop of the Catahoula or Upper Oligocene there is a series of 
non-marine clays and sands identical in character with the outcrop
ping beds. But in a seaward direction the beds occupying the same 
stratigraphic position, that is, below the characteristic Miocene 
clays and above the Middle Oligocene, become less distinctive. The 
characteristic yellowish-green, non-calcareous clays are replaced by-
gray calcareous and non-calcareous sandy clays and clayey sands. 
The sands contain polished grains of transparent quartz with some 
black chert. These beds are correlated with the Upper Oligocene. 

The lithology of the Middle Oligocene, as shown in the detailed 
sections, include sands, sandy clays, shaly clays, and limestones. 
The colors range through shades of gray and green. 

1 T. W. Vaughan, "Geology and Paleontology of ihe Canal Zone," (.'. S. Xal. 
Mus., Bull. 103, p. 203. 
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I'OSSII.S 

The fossils present in the Oligocene include a few gastropods, 

pelecypods, bryozoans, and corals. These are very scarce and 

poorly preserved; consequently, they have not proved satisfactory 

for subsurface correlation. A wealth of Foraminifera is found in the 

cores and bit samples from wells, and upon these Foraminifera de-

dependence is placed both for correlation and age determinations. 

A few of the Foraminifera found in the Oligocene sediments are 

found also in the Jackson and Miocene. A comparison of specimens 

reveals tha t many species generally considered to be of wide range 

differ sufficiently to justify differentiation into new species. This is 

especially t rue for the genera Crisldlarui and Trxlnl<iria. Much 

work is needed on the reclassification of the foraminifera. 

On the basis of foraminiferal faunules the lossiliferous Oligocene 

can be divided into three zones, which we have called the Discorbis 

zone, the Ilelerostcgina zone, and the Mtirginuluui /one 

The following lists of Foraminifera in three /ones show that there 

are many forms common to all three zones, while others are restrict

ed. The names of the zones were given on the ba-is of the most 

characteristic fossils present in each. 

MIDDLE OLIGOCENE 

"DlSCUfUils" ZoXE 

Tcxtulariidae: 
Textularia gramen D'Orbigny 
Bolivina punctata D'Orbigny 

Lagenidae: 
Criskllaria cf. vaughanii Cushman 

Globigerinidae: 
Globigerina bulloides D'Orbigny 

Rotaliidae: 
Discorbis vttardeboana D'Orbigny 
Puhinulina texana Ellisor nov. sp. 
Pulvinulina humblci Ellisor nov. sp. 
Truncatulina Jloridana Cushman 
Truncatulina amcricana Cushman 
Siphoniiia advena Cushman 

Nummulitidae: 
Nonionina pratti Ellisor nov. sp. 
Nonionina scapha (Fichtcl and Moll) Parker and Jones 
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Nonionina hooki Ellisor nov. sp. 
Ampkistegina lessonii D'Orbigny 
Polystomella striatopunctata (Fichtel and Moll) Parker ; 

"FIETEROSTEGINA" ZONK 

Textulariidae: 
Texlularia concava (Karrer) Brady 
Texlularia gramcn D'Orbigny var. 

Lagenidae: 
Polymorphina byramensis Cushman 

Globigerinidae: 
Globigerina sacculijera Brady 
Globigerina bulloides D'Orbigny 

Rotaliidae: 
Ratalia beccarii (Linne) D'Orbigny 
Pulvinulina texana Ellisor nov. sp. 
Siphomna advena Cushman 
Truncatulina texana Ellisor nov. sp. 

Kummulitidae: 
Heterostegina aniillea Cushman 
Amphistegina lessonii D'Orbigny 
Ampkistegina lessonii var. texana Ellisor nov. var. 
Nonionina pratti Ellisor nov. sp. 
Nonionina scapha (Fichtel and Moll) Parker and Jones 
Nonionina boueana D'Orbigny 
Polystomella texana Ellisor nov. sp. 
Polystomella sagra D'Orbigny 
Polystomella subnodosa (Muenster) Reuss 

Miliolidae: 
Quinqueloculina seminulum (Linne) D'Orbigny 
Quinqueloculina crassa D'Orbigny var. 
Quinqueloculina venusta Karrer 

"HliTEROSTEGINA" ZONE 

CLAY 

Textulariidae: 
Textularia gramen D'Orbigny 
Texlularia cf. agglutinans D'Orbigny 
Bolmna cf. dilalata Reuss 
Virgulina cf. schreibersiana Czjzek 

Lagenidae: 
Polymorphina byramensis Cushman 
Cristellaria vicksburgensis Cushman 
Cristellaria rolulala (Lamarck) D'Orbigny 
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Cristcllaria submamilligera Cushman 
Cristcllaria americana Cushman 
Vvigerina pygmaea D'Orbigny 

Globigcrinidae: 
Globigerina bulloides D'Orbigny 
Globigerina sacciilijcra Brady 

Rotaliidae: 
Pulvinulina humhlei Ellisor nov. sp. 
Pulvinulina texana Ellisor nov. sp. 
Pulvinulina lexana var. strattonensis Ellisor nov. var. 
Pulvinulina sagra (D'Orbigny) Cushman 
Rotalia vicksburgensis Cushman 
Siphonina advena Cushman 
Discorbis velardeboana D'Orbigny 
Truncatidina texana Ellisor nov. sp. 

Kummulitidae: 
Ileterostegina antillea Cushman 
Amphistegina lessonii D'Orbigny 
Amphistegina lessonii var. lexana Ellisor nov. var. 
Nonionina pratti Ellisor nov. sp. 
Nonion-ina boucana D'Orbigny 
Nonionina scapha (Fichtcl and Moll) Parker and Jones 
Nonionina advena Cushman 
Lypidocyclina sp. 
Polystomella sagra D'Orbigny 
Polystomella slriatopunctata Parker & Jones 

Miliolldae: 
Quinq-ueloculina seminulum D 'Orbigny 
Quinqueloculi-na lamarckiana D 'Orbigny 
Spiroluculina grateloupi D'Orbigny 

"HETEROSTEGINA"' ZONE 

LIMESTONE 
Textulariidae: 

Textularia conica D'Orbigny 
Textularia gramen D'Orbigny 
Bolivina ho-ustonensis Elllisor nov. sp. 
Yirgulina sp. 

Lagenidae: 
Cristellar-ia cf. rotulata D'Orbigny 
Lagena striata (D'Orbigny) Reuss 
Frondicidaria sp. 

Globigerindae: 
Globigerina sacculijera Brady 



SUBSURFA CE SIR. 1 TIC HA I'll I 

Globigerina bulloides D'Orbigny 
Orbulina universa D'Orbigny 

Rotaliidae: 
Pulvinidina humblci EUisor nov. sp. 
Pulvimdina texana EUisor nov. sp. 
Siphonina advena Cushman 
Discorbis allomorphinoides (Reuss) Cushman 
Discorbis orbicularis (Terquem) Berthelin 
SpirUlina sp. 
Planorbulina acervalis Brady 
Asterigerina sp. 
Gypsina cf. globulus (Reuss) Brady 

Nummulitidae: 
Amphistegina lessonii D'Orbigny 
Amphistegina lessonii var. texana Ellisor nov. var. 
Ileteroslegina antillea Cushman 
Nonkmina scapha (Fichtel and Moll) Parker and Jom:s 
Nonionina umbilicatula (Montagu) Brady, Parker and June 
Lypidocyclina sp. 
Polystomella striatopunclala Parker and Jones 
Polysiomella cf. macella (Fichtel atul Moll) Bradv 
Polystomella sagra D'Orbigny 
Hekrosteginoides sp. 

"MARGINULINA" ZON-E 

Textulariidae: 
Bigenerina nodosaria D'Orbigny 
Vkgulina cf. schrcibersiana Czjzek 
Textularia agglutinans D'Orbigny 
Bulimina ovata D'Orbigny 
Bolivina houslonensis Ellisor nov. sp. 

Lagenidae: 
Marginulino philippinensis Cushman 
Nodosaria communis D'Orbigny 
Nodosaria verlebralis (Batsch) Brady 
Crislellaria rolulaia (Lamarck) D'Orbigny 
Cristellaria cultrata (Montfort) Parker and Jones 

Lagenidae: 
Cristellaria vaughanii Cushman 
Siphogeneriana raphanus var. texana Ellisor nov. var. 
Uvigerina pygmaea D'Orbigny 
Uvigerina byramensis Cushman 
Uvigerina aculcala D'Orbigny 
Uvigerina lennuistriata Reuss 
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Globigerinidae: 
Globigerina bnUoidcs D'Orbigny 
Globigerina saccuUjera Brady 

Rotaliidae: 
Pukinulina humblei Ellisor no v. sp. 
Pukinulina texana Ellisor nov. sp. 
A nomalina mississ-i ppiensis Cushman 
Siphonina advena Cushman 
Siphonina texana Ellisor nov. sp. 
Siphonina reticulata (Czjzek) Brown 
Truncatulina texana Ellisor nov. sp. 

JVummulitidae: 
Amphiskgina lessonii D'Orbigny 
Nonionina scapha (Fichtel and Moll) Parker and Jones 

Miliolidae: 
Quinqucloculina bicornis Walker and Jacob 
SpirolocuHna tenuiseptata Brady 

Lituolidae: 
Ammobacutiles agglutinavs D'Orbigny 

DETAILED SECTIONS 

The detailed sections will show the geographic extent of these 
zones of the Oligocene and also the change in lithology. Possibly 
future research will reveal sufficient evidence to subdivide these 
zones into horizons which are constant within a limited area or field, 
if not over a wider geographic area. 

MONTGOMERY COLNTY, TEXAS 

Near Willis, in Montgomery County, the Shawver well at a depth of 2,00c 
feet penetrated r,ooo feet of olive-green and greenish-gray, non-calcareous, shaly 
and sandy clays, and gray, non-calcareous, clayey sand with an occasional layer 
of calcareous clayey sand. Lime nodules are present in the clays. The sands 
range from fairly coarse to fine in texture. The coarse grains are rounded and 
highly polished. Considerable black jasper and chert are noted in the sands. 
Occasional layers of volcanic ash are present. The lithology of these sediments 
resembles the outcropping Catahoula sands and clays, and for lhat reason is 
correlated with them. Lack of funds prevented deepening the well and find
ing out whether or not marine Oligocene is present as far inland as this location. 

H U M B L E F I E L D , HARRIS COl .NTY, H A A S 

On the Humble dome, south of the Shawver well, the 1'pper Oligocene con
sists of about 200 feet of light-green, non-calcareous, sandy clay carrying lime 
nodules and containing some fuller's earth. Light-gray, friable, non-calcareous, 
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fine-textured sandstone is also present. Here the Middle Oligocene is found at 
a depth of 3,100 feet, more or less, depending on the location of the wells. The 
Discarbis zone of the Middle Oligocene is usually 100 feet in thickness and con
sists of greenish-gray, slightly calcareous clay, and light gray, wry line-grained, 
calcareous sandstone. The Hetcroslegina zone is very thin and consists of about 
100 feet of greenish-gray, calcareous, shaly clay, sandy day, and light-gray, cal
careous, fine-grained sandstone. Below the Hcteroskgina zone and resting di
rectly on the Jackson is a series of light-green, non-calcareous days carrying lime 
nodules; light-green, non-calcareous shaly clay, and greenish-gray, calcareous 
sandstone. There is a thickness of from 400 to 700 feet of these clays. No 
fossils are present. Because of the character of the lithology and the strati-
graphic position, we correlate these beds with the Marginnlina zone of the 
Middle Oligocene. 

H U L L F I E L D , L IBERTY COUNTY, TKNA-. 

At Hull the Oligocene section is similar to that found, at Humble. The 
Upper Oligocene consists of medium-gray, calcareous, sandy clay and greenish-
gray, calcareous clay carrying lumps of chalky lime. On different parts of the 
dome this varies in thickness from 100 to 200 feet, '['he Discorbis zone of the 
Middle Oligocene consists of dark-gray, shaly clay; dark-gray, calcareous, sandy 
clay; and light-gray, calcareous, clayey sand, usually 1 50 feet thick. The 
lithology of the Hetcroslegina zone includes dark-gray and bluish-gray, calcare
ous, sandy clay; dark-gray, shaly clay; medium-gray, non-calcareous, sandy 
clay; and gray, clayey sands. The sand grains range from fairly coarse to line, 
angular, subangular, and rounded. Fragments of black jasper characterize the 
sands. This zone is usually about 100 feet in thickness. Below is a non-
fossiliferous zone of non-calcareous, greenish-gray, sandy clays; light-bluish-
gray, non-calcareous, clayey sands; and light-gray, slightly calcareous, sandy 
clays and clayey sands. Gypsum is present, also an occasional bed of volcanic 
glass. The sands consist of transparent and translucent quartz, rose quartz, 
prase quartz, and black jasper. The grains vary in size from fairly coarse to 
fine, angular, subangular, and rounded grains. This zone is 300 feet or more in 
thickness. As no Foraminifera are present, the exact age cannot be determined. 
Because of its stratigraphic position we correlate these beds with the Margimi-
lina zone the Middle Oligocene. 

The character of the lithology of this third zone 01 1 he Middle Oligocene, in 
the area including the fields of Batson, Davis Hill, Hull, and Humble, is very 
similar to that of the Frio clays as found in wells in Austin, Lavaca, and Duval 
counties. Both the Frio clays and these clays of the third zone of the Middle 
Oligocene rest on the same Jackson formation. The stratigraphic position and 
the similarity of lithologic character strongly suggest the possibility of corre
lating the Fior with this third non-fossiliferous zone of the Middle Oligocene. 
As the exact age of the Frio is not yet established, possibly in the future more 
data will be available so that this zone can be traced westward into the Frio. 
thereby proving the Frio to be Oligocene in age. 
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BATSON FIELD, HARDIN COUNTY, 1T.XAS 

At Batson, Hardin County, the Oligocene is similar to that found at Humble 
and Hull. The Upper Oligocene, or non-fossiliferous zone, consists of about 200 
feet of gray, calcareous, clayey sand, with occasional beds of green non-calcare
ous, shaly clay. Of the fossiliferous Middle Oligocene section, the Discorbis and 
Heteroslegina zones are present. The third zone is uon-fossiliferous. The 
Discorbis zone, 100 feet in thickness, includes gray, calcareous, clayey sands, 
with occasional beds of dark-green, non-calcareous, shaly clay. The Heterosle
gina zone, less than 100 feet thick, has the same type of lithology, mostly gray, 
calcareous, clayey sands with dark-green, non-calcareous, shaly clay. Below 
these beds are dark-green, non-calcareous, shaly clays and olive green, non-
calcareous, shaly clays carrying lime nodules. This scries of non-marine clays is 
400 feet or more in thickness. 

FAIRBANKS, HARRIS COUNTY, TI'AAS 

In the section at Fairbanks, Harris County, southwest of the area including 
Humble, Hull, Batson, and Davis Hill, the characteristic Upper Oligocene 
lithology, yellowish-green, non-calcareous clay with lime nodules; light-greenish-
gray, non-calcareous, shaly clay; and light-gray, non-calcareous, sandstone is 
found from 3,850 through 4,440 feet, the bottom of the hole. 

PIERCE JUNCTION, HARRIS COl'NTV, 1'KXAS 

South of Fairbanks is the Pierce Junction field. On this dome very few-
wells have penetrated the Oligocene. The Upper Oligocene varies from 100 to 
200 feet of yellowish-green, calcareous, unctuous clay containing lime nodules; 
light-gray, clayey sand; and sandy clay and sandstone. The sand grains of 
quartz vary in size from rather coarse to fine. A small proportion of the sand 
consists of black jasper, rose quartz, smoky quartz, and prase quartz. Of the 
Middle Oligocene, the Discorbis and Hekrostegiiia zones are penetrated. The 
lithology consists of dark-gray, calcareous, sticky clay: light-gray, bluish-gray, 
and green, sandy, calcareous clay; and light-gray sandstone with calcareous 
cement. The thickness of the Middle Oligocene penetrated varies from 200 to 
450 feet. 

GOOSE CREEK, HARRIS COUNTY, TbXAS 

At Goose Creek the section shows below the known Miocene and above the 
known Middle Oligocene, a lithologic unit or zone of non-fossiliferous, medium-
gray, calcareous, sandy clays grading into clayey sands. The sands vary from 
medium-size to fairly coarse, and are composed of transparent quartz and a 
small percentage of black jasper. 

On a paleontologic basis the Middle Oligocene can be divided into the three 
zones previously described, Discorbis zone, Heteroskgina zone, and Marginal ina 
zone. Lithologically, no divisions into characteristic units can be made. A 
bluish-gray, calcareous, shaly clay is a rather distinctive lithologic feature of 
the Oligocene in this section. The lithology also includes medium-gray, dark-
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gray, calcareous, sandy clays with varying percentages of sand. The sands vary 
from very fine, angular grains, to rather coarse, subangular grains. Lime 
nodules and streaks with white chalky lime present. Occasionally greenish-
gray, calcareous, and non-calcareous clays are noted. In the second and third 
zones are layers of calcareous and non-calcareous sandstones, and sands varying 
in texture from fairly coarse to medium and fine. Glauconilc is noted in these 
sandstones and clays. The Upper Oligocene is usually 200 feet in thickness; the 
Discorbis zone ranges from 100 to 350 feet; the UeUrosl<gin,; /one from 200 to 
500 feet; and the Marginulina zone averages 300 feel 

W E S T COLUMBIA, BRAZORIA COUNTY, T K \ . \ S 

Southwest of the area described are the West Columbia and Damon Mound 
fields. Here a different character of Oligocene lithology is found 

For West Columbia the Humble Oil and Refining Company's well, Xo. 1, 
Lovejoy, is given as a representative section of the formations. Below 2,930 
feet of Pliocene and Miocene clays and sands, there are 227 feet of non-fossilifer-
ous, greenish-gray, calcareous, shaly clays with very tine sand, light-brownish-
gray, calcareous, clayey sand and sandstone. The sands range in texture from 
coarse to fine grains, and consist of transparent quartz, smoky quartz, and 
jasper. This zone we correlate with the Catahoula because of its stratigraphic 
position. Below this non-fossiliferous zone is found the Discorbis zone of the 
Middle Oligocene. The lithology of this zone includes 100 feet of fossiliferous, 
light-gray, and light-greenish gray, shaly clay containing very fine, angular sand 
grains and lime nodules. The Heteroskgina zone consists of 225 feet of lime
stone which varies from a cryptocrystalline to a porous, coarsely crystalline 
texture. Portions of this limestone are chalky, and lenses or breaks of green 
clay are present. Parts of the limestone are made up almost entirely of Hek.ro-
stegina antilica and Amphiskgina lessonii, other parts being almost devoid of 
fossils. The chalky phase has an abundance of species. The association of 
Foraminifera found in the shale breaks is different from that in the limestone. 
The fauna of the limestone includes also Bryozoa. corals, and oslracods which 
do not occur in the shale. 

Below the Heteroskgina zone is a light-greenish-gray, calcareous, sandy clay 
and a bluish-gray, calcareous, shaly clay. In these clays is found the association 
of Foraminifera characteristic of the Margiiml'ma zone. This zone is about 100 
feet in thickness. 

DAMON MOUND, BRAZORIA COUNTY, TKXAS 

Damon Mound Field is like Wrest Columbia in the sequence of formations 
and character of lithology. The characteristic lithologic feature is the limestone 
of the Heteroskgina zone. On different parts of the dome this limestone ranges 
from 100 to 300 feet in thickness, the average being 175 feet. The Humble Oil 
and Refining Company's No. 2 Gallagher represents a normal section. The 
base of the Miocene is here at 2,755 l e e t . The non-fossiliferous zone of gray, 
calcareous sands and clays is n o feet thick. Below this zone is the Discorbis 
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zone, which consists of 80 feet of dark-gray, calcareous clav and tine-grained, 
clayey sand. 

The Heterostegina zone includes 113 feet of limestone varying from a 
crypto-crystalline texture to one which is coarsely crystalline. It is the same 
type of limestone as found at West Columbia and carries an abundant fauna. 
Below this zone is the Marginulina zone with go feet of fossiliferous, dark-gray 
sandy clay and 30 feet of sand and sandstone. 

STRATTON RIDGE, BRAZORIA COUNTY, lEXAs 

At Stratton Ridge the Oligocene zones are not sharply differentiated. The 
lithology consists mainly of sands and sandy clays with occasional layers of 
dark-greenish-gray, calcareous, shaly clays. The Discorbis zone consists of 
about 100 feet of light-gray, fine-grained sandstone and clayey sands, and dark-
gray, shaly clay. The Heterostegina zone is a thin zone, about 100 feet, consist
ing of sands and sandy clays carrying an association of Foraiuinifera somewhat 
different from the clays and limestones. Below these sands carrying a more or 
less abundant fauna is a zone of blue-gray, highly calcareous, sticky clay carry
ing oyster fragments and Rolalia beccarii, with an oc( asional return of the more 
abundant fauna. The lithologic and the paleontologic < har.n it r indicates shal
low water and shore conditions with a few incursions of the sea 

MISCELLANEOUS 

In other fields the information on the Oligocene is very meager, for away 
from the domes very few of the wildcat wells have gone dee]) enough to penetrate 
the Oligocene. In Terry Field, in Orange County, only one well has penetrated 
the Oligocene. From 5,408 to 5,477 feet a lew poorly preserved Oligocene 
Foraminifera were found in brown clays and gray, clayey sand. At Spindletop. 
in Jefferson County, the Rycade Oil Company's No. 2 McFadden encountered 
the Middle Oligocene clays at 4,508 feet. In a wildcat, well 2! miles south of 
North Dayton field, in Liberty County, the .Middle Oligocene clays were found 
at a depth of 4,140 feet. Near Cross Timbers, in Harris County, at 3,805 feet, 
were found dark-gray, shaly clays containing Middle Oligocene Foraminifera. 
In Victoria County, near Victoria, a wildcat well, the Weaver No. 1 of the 
Guadalupe Valley Oil Company, found the Middle Oligocene at 4,000 feet. 

LOUISIANA 

For Louisiana our data on the Oligocene are few. In Iberia Parish one 
well had 520 feet of fossiliferous, calcareous, sandy clays and calcareous, clayey 
sands varying from light to dark gray in color. In Vinton, Calcasieu Parish, 
the Oligocene was penetrated by, one well which had 70 feet of greenish-gray, 
non-calcareous, shaly clay containing typical Oligocene Foraminifera. On the 
Hackberry dome, Cameron Parish, the Rycade Oil Company drilled a well 
which penetrated the Oligocene at 3,547 feet. Here an abundant Foraminifera 
fauna was present in a gray calcareous sand. Fifty feet below was found a 
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green, calcareous, sandy clay carrying numerous speciniciir. of Rolalia Beccarii 
and ostracods. Between 3,592 and 3,833 feet only four samples were taken and 
no fossils were found in them. The rocks consisted of gray calcareous and non-
calcareous sandy clays with varying percentages of sand-. 

SUMMARY 

In the detailed sections which have just been given, the typical 
lithologic and paleontologic characters of the subsurface Oligocene 
formations from the outcrop to the coast are described. We find 
that both the upper non-fossiliferous Oligocene or ('atahoula and the 
fossiliferous Middle Oligocene are present. The Middle Oligocene 
is divided into three zones which are correlated in the different fields 
on the basis of micro-paleontology. The lithology of the Middle 
Oligocene varies from field to field, and with the variation in the 
lithology, the associations of the Foraminifera vary somewhat. 

The Middle Oligocene has proved to be productive on eight of 
the salt domes of Texas. Goose Creek leads in the production of oil 
in the Oligocene. Here all three zones are producing. At Damon 
Mound there is also some production in all three zones. At Hull, 
the Discorbis zone and the lleteroskgiiia zone are productive. At 
Humble, from the Discorbis zone and possibly the Marpnulina 
zone, producing wells were made. The Ilvlcroskgina zone is the 
Oligocene horizon of production for West Columbia, Barbers Hill, 
Sour Lake, Pierce Junction, and Stratum Ridge. 

III. JACKSON AND UPPER CLAIBORNE 

GENERAL DISCUSSION 

The Jackson formation is the most highly fossiliferous strati-
graphic division encountered in the coastal domes of Texas, contain
ing a beautifully preserved, prolific marine fauna which is composed 
of several distinct members and contains several hundred species 
of Foraminifera. 

During the early days of subsurface investigations in this region 
when not so much was known about the arrangement of formations 
in the coastal domes, a portion of this formation was included in the 
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Oligocene. Later studies of samples from known outcrops of jack-
son in Texas, Mississippi, and Alabama have made possible the 
determination of its true age and stratigraphic relations. Likewise, 
beds referred to as Bissonett Jackson, or Old Jackson, in early re
ports are now placed in the Upper Claiborne. 

The Jackson, as encountered in wells in the coastal dome area 
of southeast Texas, is composed of gray to black, and some brown 
and green, finely sandy shales, with streaks of gray, very fine-grained, 
friable sandstones. Most of this material is non-calcareous. 

In southwest Texas the section is much sandier. In coastal 
wells of this area, Foraminifera identical with forms found in out
crop samples farther inland have been noted. This fauna grades 
into the more prolific faunas of lower beds, and the section shows 
by its uniform character, especially the absence of sharp faunal 
and lithologic breaks, the relationship of beds which do not out
crop to the higher, outcropping beds. Thus it was found that the 
lower part of the Jackson section, as developed in coastal wells in 
southwest Texas, is overlapped at the surface farther inland by the 
upper part. Consequently, the formation as encountered in wells is 
much thicker than would be expected when one considers the prox
imity of these wells to the outcrop of the formation. 

In' the area above mentioned, the exposed Jackson is composed 
to a large extent of indurated, fairly coarse-grained sandstones with 
some loosely consolidated sands and clays. The clays contain the 
Foraminifera when these are present at all. Macroscopic fossils 
are frequently present, mostly in sands. Most of these forms are 
bivalves which often belong to species having extended ranges in 
the Eocene. The preservation of the forms is usually very poor, 
so as to make specific determination difficult. Coastward, where 
buried, the Jackson sandstones are finer grained and more or less 
unconsolidated. 

What has been said about the relation of the outcropping Jackson 
to the formation as developed in wells in southwest Texas applies 
likewise to southeast and east Texas. In the outcropping beds in the 
extreme eastern part of the state is found a beautifully preserved, 
marine foraminiferal fauna which is more varied in species than in 
southwest Texas and can be subdivided into faunal zones. The 
same grouping has been found, with slight variations, not only in 
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wells of the dome area of southeast Texas, but in places all the way 
to the Rio Grande. As in southwest Texas, older beds referred to 
the Jackson occur in coastal wells of southeast Texas than are 
found in the outcropping section farther inland. 

Originally, the true age and stratigraphic position of the marine 
Jackson in east Texas was determined on the basis of macroscopic 
fossils. These latter forms, however, were found to be very scarce 
in wells of the coastal domes and, when present at all, often con
sisted of new species or immature and fragmentary specimens. 
They could not be used satisfactorily for identifying and correlating 
deposits of Jackson age in the salt dome oil lields of the Texas Gulf 
Coast. 

Later, samples were collected from the outcropping beds of the 
formation and examined for Foraminifera. The result was very 
gratifying. A well-preserved and distinctive fauna was obtained, 
the true age of which was known, and, as already stated, this 
fauna can be traced as far south as the Rio Grande. With good 
sets of well samples, it soon became a relatively simple matter 
to identify members of the Jackson formation in the Gulf Coast 
region. Several expeditions were sent by the Southern Pacific 
Company to Mississippi and Alabama to collect outcrop material 
from this and other formations at type localities and historical 
exposures in these states. The loraminiferal faunas obtained in this 
manner have been of considerable aid in solving some of our prob
lems. Naturally, there are differences in the assemblage of forms in 
faunas from Texas when compared with those in these states to 
the east, but we find the same relationships between faunas in both 
places. 

Foraminifera-bearing deposits of Jackson age have been found 
at the surface in Angelina, San Augustine, and Sabine counties in 
east Texas, and in Atascosa, Live Oak, Gonzales, and McMullen 
counties in south Texas. In the following domes, members of the 
formation have been encountered: Hull, Sour Lake, Saratoga, 
Humble, Hockley, Blue Ridge, Damon Mound, West Columbia, 
Hoskins Mound, Markham, Brenham, Piedras Pintas, and Palan-
gana. Offdome wells in Austin, Live Oak, Goliad, and Starr coun
ties have yielded good sections. 

On the basis of faunule groupings the Jackson of Texas has been 
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divided into the following members, in order downward: Zone A- -
Textularia hockleyensis; zone B—Textularia dibollensis; and zone C 
--Bulimma. Besides these fossil zones, the formation contains 
unfossiliferous beds overlying the T. hockleyensis zone at the outcrop 
in east Texas, and similar beds were found in this position in several 
coastal wells. 

The Upper Jackson at the outcrop in east Texas is composed 
largely of sands and has not yielded any Foraminifera so far. In the 
Middle Jackson, as developed in this region, is found a well-develop
ed microscopic fauna consisting of two distinct members, the Textul
aria hockleyensis zone in the upper portion and the Textularia dibol
lensis zone in the lower portion. The Lower Jackson, again, is 
highly sandy and largely unfossiliferous macroscopically. Until now 
no Foraminifera have been found in this member at surfa.ee outcrops. 

PATJNAL ZONKS 

As has been noted, the upper portion of the Middle Jackson 
at the outcrop in east Texas is characterized by the Textularia 
hockleyensis fauna. The species present are microscopically fairly 
small, and the following are the more common forms: Textularia 
hockleyensisn.sp.ms., T. jacksonensisn.sp.ms., Nonionina umbilicatula 
Mont, var., and species of Anomalina, Cristellaria, and Uvigerina. 
The fauna is fairly sparse both in number of specie* and in specimens. 

The Textularia dibollensis fauna is similar to that found in the 
beds above but is distinctive enough to form a separate group. The 
common fossils in this fauna are Textularia dibollensis n.sp.ms., 
T. jacksonensis n.sp.ms., Nodosaria laevigata d'Orb., Pulvinulina 
jacksonensis n.sp.ms., Nonionina umbilicatula Mont, var., Cristel
laria italica Defr., and several species of Quinqueloculina. 

In the coastal fields the Bulimina zone comprises several faunules 
which are found between the T. dibollensis fauna and deposits of 
Upper Claiborne age. The relation between these faunules has not 
yet been determined, since corresponding fossiliferous beds are 
absent at the Jackson outcrop farther inland, and different faunules 
of this zone, when present in domal well*. are usually found immedi
ately underlying Oligocene or even younger strata. That is, the 
upper portion of the Jackson and some younger deposits are prac-

http://surfa.ee
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tically always found to be missing in wells of the salt-dome oil fields 
where the Bulimina zone of the Jackson has been encountered. 

Zones A and B are very closely related faunally, but there is a 
decided paleontological break between these two upper zones and 
zone C. In the latter zone Tex tularin hockleyensis n.sp.ms., T. 
dibollensis n.sp.ms., T. jacksonensis n.sp.ms.. and other forms that 
are characteristic of the upper faunas are absent, and many species 
that do not occur in zones A and B are present. 

A Foraminifera-bearing sample was collected along the road 
between McVay and Winn, Alabama, by Mrs. E. R. Applin, of the 
Southern Pacific Company. The sample was obtained from the top 
of a hill, is stratigraphically from below the St. Stephens Lime
stone and from above Upper Claiborne deposits which outcrop at the 
foot of the hill. The horizon of this sample was determined as basal 
Jackson. The fauna consists of specimens of Pulvinulina jacksonen
sis n.sp.ms., Bulimina sp. A, many specimens of Uvigcrina, and a 
few other forms. This aggregation bears a close resemblance to 
faunules of the Bulimina zone. 

Upper Claiborne deposits have been encountered in three coastal 
domes: Hull, Humble, and Piedras Pintas. The faunas from the 
three localities are strikingly uniform, consisting in each case of a 
large number of well-developed specimens, mainly of Pulvinulina 
claibornensis n.sp.ms., Rotalia naticoidea n.sp.ms., R. soldani d'Orb., 
and Nodosaria mexicana Cushm.ms. 

A study of Upper Claiborne and Jackson foraminiferai sections 
from outcrops in Alabama shows a marked resemblance between 
the faunas of these two formations. One phase of the Upper Clai
borne in this region is very similar to the Upper Claiborne of Texas, 
containing an abundance of well-developed specimens of Pulvinulina 
claibornensisn.sp.vas.,Rotalia naticoidea n.sp.ms., among other forms. 

In Texas, likewise, the Upper Claiborne fauna bears a close 
resemblance to that of the Jackson, very small species, especially, 
being common to the two formations. Nodosaria mexicana Cushm. 
ms. reported from the Jackson in Mexico is one of the persistent 
species in the Upper Claiborne fauna. Specimens of Textularia 
hockleyensis n.sp.ms. and T. dibollensis n.sp.ms. are not rare in 
Upper Claiborne samples from Humble. On the other hand, Pulvi-
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nulina claibornensis n.sp.ms., and Rokilia naticoidca n.sp.ms.. which 
are so characteristic of the Lower Claiborne of Alabama, Missis
sippi, Louisiana, and Texas and do not range into the Jackson in 
these states, so far as has been noted, arc very common fossils in 
the Upper Claiborne of Texas. 

IIC LI. 

In the Hull field, many wells have been drilled into the different zones of the 
Jackson formation and into deposits of Upper Claiborne age. More samples 
have been examined from the Bulimina zone and the Upper Claiborne than 
from the upper zones of the Jackson. 

The Textularia hockleyensis fauna as developed here differs from the corre
sponding fauna at the outcrop in being more prolific, and consisting of larger 
specimens. The fauna was found in few wells, and the maximum thickness of 
deposits in any one well in which it occurred was only 1.50* feet.1 The upper 
portion of the zone is missing in these wells, for the fauna as developed here is 
similar to the lower portion of the T. hockleyensis fauna as developed a t \ tumble. 
Also, in other fields this zone is much thicker. The sediments in this /.one consist 
of greenish-gray, dark-greenish-gray and black, finely lam'uated and iinc-
textured shales containing a small quanti ty of very tine, gray, worn, and polished 
sand and some glauconite. Streaks of sand and some finely crystalline, white 
limestone are present in this section. 

Immediately underlying the T. hockleyensis zone in the well referred to 
are 150 feet of dark-grayish-brown, very fme-textured. slightly calcareous, and 
sandy shales and streaks of sand. These shales represent the '/'. dihollensis 

zone. There is no sharp paleontological break between the two zones, which 
are both more prolific here than in any other coastal field. 

In this same well there is an abrupt change in the fauna between the T. 

dihollensis zone and the sediments be.'ow. The lower 40* feet of the well consist 
of greenish-gray and light-greenish-gray, calcareous, and finely sandy shales 
and contain the Robinson fauna of the Bulimina zone. As far as is known, this 
fauna is the highest member of zone C. I t has been named the Robinson fauna 
on account of having first been obtained from a well 011 die Texas Company's 
Robinson lease at Blue Ridge. I t is characterized by the large size of its Fo-
raminifera, the abundance of specimens belonging to certain species and the 
relatively small number of species. In this well the more common fossils are 
Bulimina' sp. A, Globigcrina cf inflata d'Orb. (large variety.!, large, rimless speci
mens of Cristellaria, and several speces of Uvigerina. 

In another well at Hull, 450* feet of grayish-brown and medium- to dark-

1 An asterisk after figures denoting thickness ol deposits o( Jackson and Upper 
Claiborne age indicates that the thickness does not represent a complete section. When 
a zone has been drilled through completely, the asterisk is omitted after figures repre
senting thickness. 
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gray, calcareous, and finely sandy shales containing the Robinson fauna were 
found underlying 30* feet of shales belonging o I he T. hocklcyeusis zone. Un
like zones A and B, where there are found variations in the association of species 
in different parts of the sections, the Robinson fauna does not show any appreci
able change throughout its extent in this well. 

The Upper Claiborne consists of medium-gray, dark gray, and brownish-
gray, calcareous, and non-calcareous shales, some being very sandy. The thick
est section of this formation observed so far in this field i* | so* feet. Tin- more 
prominent Foraminifera are Sodosaria mcxicuna Cushm. ms„ I'ldiiiudina 
claibormnsis n.spans. Rotalia naticoidea n.sp.ms., Rotalia suldani d'Orb. 

SOUR LAKE 

Two wells in this field have shown the Tcxtularia dibollcnsis zone underlying 
strata of Oligocene age. The fauna is very similar to the T. dibollcnsis fauna as 
developed at Hull, and is found in 100* feet of dark, calcareous, sandy shales. 

Underneath the foregoing zone in one of the wells there are present 100* 
feet of light- to dark-gray, calcareous to non-calcareous, sandy shales with 
streaks of sand. These contain the Robinson fauna of the Hulimiiui zone, devel
oped as at Hull. 

SARATOGA 

In this field, samples representing the lower part of the / . Iwcklcyensis zone 
have been obtained from just above the cap rock in two well,. 'J'he fauna is 
similar to that at Hull. 

HUMBLE 

At Humble the Textularia hockkycnsis zone is represented by 700 feet of 
gray and dark-gray, sticky, calcareous, and non-calcareous shales with a few 
streaks of impure, soft, fine-grained sandstone and a small quantity of lignite. 
In this section, the upper 300 feet are sparsely fossili erous, while the lower 
400 feet contain a more abundant fauna similar to that found in the T. Iwcklcyen
sis zone at Hull. However, the Humble fauna is not so prolific as that as Hull 
but shows a greater variety of Foraminifera than the outcrop section. 

In this field 350* feet of gray, calcareous, and dark-gray, non-calcareous, 
fine-textured shales containing the T. dibollcnsis fauna have been noted. As 
at Hull, there is no sharp faunal break between zones A and B. 

No faunas belonging to the Bulimina zone have been found in this field as 
yet. 

Upper Claiborne deposits have been encountered in a number of wells in 
different parts of the Humble field. They consist of brown, gray, and black, 
non-calcareous, or only slightly calcareous shales with some soft, impure sand
stones. A maximum thickness of 200* feet has been noted so far. The forami-
niferal fauna bears a striking resemblance to that found in this formation at 
Hull. Forms present at Humble, however, include specimens of Tcxtularia 
hockleyensis n.sp.ms., and T. dibollcnsis n.sp.ms., Foraminifera (hat are charac
teristic of the upper zones of the Jackson. 
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HOCKLEY 

The Jackson beds encountered at Hockley so far belong to the T. hockleyen
sis zone. They consist of dark-gray, non-calcareous shales with some hard and 
soft impure sandstones, 400* feet of these sediments having been observed. 
The fauna is of a simple type, having T. hockleyensis as its most prominent fossil. 
As a Humble, the upper portion of the section is sparsely iossiiiferous. 

BLUE RIDGE 

Gray and dark-gray, calcareous shales with some bluish limestones consti
tute the Jackson beds found in this field. In wells where this formation has been 
encountered, the Bulimina zone underlies deposits of Oligocenc age. the two 
higher fossiliferous zones of the Jackson being missing. Only the Robinson 
fauna of the Bulimina zone has been found. The L'oraminifera aggregation is 
similar to that occurring at Hull and, as in that field, there is practically no 
change in the association of species from the top to (he bottom of the .500* feet 
of sediments containing the fauna. 

DAMON MOUND 

Several faunas belonging to the Bulimina zone have been obtained from wells 
in the Damon Mound field. From only one well were F< train in if era belonging 
to the T. hockleyensis zone obtained. This fauna has some of the smaller species 
common with fields to the northeast but, on the whole, resembles the '/. hockley
ensis zone of south Texas, which has quite a different aspect from the fauna as 
developed in east and southeast Texas. Deposits containing this fauna consist 
of light-bluish-gray, non-calcareous, sandy clay and some light-gray, fairly 
hard sandstone. 

Three different faunas belonging to the bulimina zone have been recog
nized in this field. Two of them are characterized by species of Bulimina, and 
the third one occurs in heaving shale. The first two faunas consist mostly of larger 
specimens of Foraminifera, while the heaving shale fauna is made up of many 
very small, beautifully preserved forms. Amphislcgina lessoiiii d'Orb., a species 
which is not rare in the Oligocene, is found occasionally in the heaving shale of 
this field. This is the only occurrence of this species in the Jackson noted. 

The deposit in which the Bulimina faunas are found consist of gray, very 
dark gray and brownish, non-calcareous, and calcareous shales. 

WEST COLUMBIA 

More well samples have been examined from West Columbia than from 
any other field, but the T. hockleyensis zone has not appeared in any of the 
sections. The T. dibollensis fauna has been found in only one well, which is 
rather far out from the dome. T. dibollensis is one of the most common species 
present, and fragments of Heterostegina sp. were noted in three samples in the 
upper 500 feet of the zone. No well-preserved specimens of this fossil were 
found, and therefore the species could not be identified. This is the only occur-
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rence of Heleroslegina observed in the Jackson of the Texas Gulf Coast. In this 
well the T. dibollensis zone is 800 feet thick and consists of light-gray to dark-
gray, calcareous, and sandy shales. The fauna is sparse and quite different 
from the aggregation of fossils in this zone found in fields to the northeast. 
However, the fauna can be recognized readily. 

Zone C of the Jackson is very similar at Damon Mound and West Columbia. 
In addition to the faunas found at Damon Mound, three different faunas have 
been obtained from the heaving shale at West Columbia. One of these is like 
the heaving-shale fauna from the former field. The true relationship of the 
faunas of this zone has not been determined, since in different parts of the field 
different ones of them directly underlie deposits of Oligoeene age. The sediments 
containing these fossils consist of gray and dark-gray, calcareous, and non-
calcareous sandy shales. 

HOSKINS MOUND 

At Hoskins Mound the T. hockleyensis fauna has been found in 125* feet 
of greenish-gray, calcareous shales which lie directly above the cap rock. This 
fauna has a different aspect from the corresponding faunas farther inland. 

MARKHAM 

In a well at Markham 30* feet of greenish-gray and light-gray, calcareous, 
and sandy shales and some soft, white limestone were found to contain the 
Robinson fauna of zone C of the Jackson. The fauna shows the same develop
ment as at Blue Ridge, consisting of large specimens belonging to relatively few-
species. 

BKENHAM DOME AND AUSTIN COUNTY 

As at Hockley, the only fossiliferous phase of the Jackson seen at the Bren-
ham dome so far is the Textularia hockleyensis zone. Here 750* feet of this zone 
have been found, consisting of gray to black, non-calcareous, very sandy shales 
interbedded with gray, fine-grained, friable, impure sandstones. Considerable 
lignite is present. Foraminifera are unusually scarce, a. few having been found 
occasionally in widely separated samples. This is the most sparsely fossiliferous 
section of the T. hockleyensis zone encountered so far. 

An offdome well in Austin County has furnished an excellent section of 
zones A and B of the Jackson. This section shows a transition between the 
faunas of east Texas and the corresponding south Texas zones. There are pres
ent in this well 750 feet of the T. hockleyensis zone consisting of gray to black 
and green, non-calcareous, and sandy shales and some very fine-grained, gray, 
impure sandstones. Occasional streaks of lignite were noted. The fauna is very 
sparse, being in this respect like that at Hockley. 

The lower 300* feet of the well, the T. dibollensis zone, consists of black, 
carbonaceous, partly non-calcareous and partly calcareous, sandy shales inter
bedded with sands. The T. dibollensis fauna is more prolific than the overlying 
one and contains a number of species of Foraminifera peculiar to the south Texas 
section. There is a distinct faunal break between zones A and B. T. hockleyensis 
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is abundant and confined to the upper zone, while the same holds true of T. 
dibollcnsis and the lower zone. In this region the fauna in the lower zone contains 
about twice as many species as that in the zone above. An occasional re-worked 
foraminifer was found in both zones. 

LIVE OAK COUXTY 

In Live Oak County another good section of the Jackson has been obtained 
from undisturbed beds, including all of zones A and B. This is a typical south 
Texas section. 

Underneath the Fleming in the area studied lie 600 feet ot sediments of 
Frio age. These deposits consist of light-green, calcareous, pure clay containing 
beds of volcanic ash. No Foraminifera were noted, except a few re-worked 
Cretaceous forms. 

The upper 400 feet of the Jackson are composed of light-green, calcareous 
clay similar to the Frio but interbedded with gray sand and volcanic ash. No 
fossils, except a few re-worked Cretaceous Foraminifera, were seen. Below this 
unfossiliferous section lies the T. hockleycnsis zone, it consists largely of sands, 
and at the outcrop was formerly known as the Fayette formation. This zone 
is very thick here, consisting of 1,400 feet of soft, impure, non-calcareous sand
stones interbedded with gray and greenish-gray, calcareous and non-calcareous 
shales. The shales become darker toward the bottom of the zone. The sands 
carry a pelecypod and gastropod fauna consisting of few species but many 
specimens. Among the Foraminifera Textularia hockleycnsis 11.5p.ms., two small 
species of Polystomella and several small ones of NonimiiiM are prominent. The 
Texlularia dibollcnsis zone consists of dark-grayish-green and light-green, 
non-calcareous shales interbedded with dark-greenish-gray, very line-grained, 
soft sandstones that are finer grained than those in the zone above. A few pelecy-
pods and gastropods and a well-developed foraminiferal fauna is present. 

A similar relation exists here between zones A and 1> as in Austin County. 
In both places zone A carries such characteristic fossils as Texlularia hockleycnsis 
n.sp.ms., and species of Polystomella and Nouionina. while in zone B are found 
Texlularia dibollcnsis n.sp.ms., species of Xonionina different from those in 
zone A and Nodosaria laevigata d'Orb. A few scattered re-worked Cretaceous 
Foraminifera were found in both zone A and zone IS. 

Underlying the T. dibollensis zone were found 100* leeL of greenish-gray, 
non-calcareous shale which contains a Claiborne foraminiferal fauna. Due to the 
sparseness of the fauna, its position in the Claiborne could not be determined. 

GOXZAI.ES COUNTY 

A surface sample from the southwestern part of Gonzales County was found 
to contain specimens of mollusks and a well-developed T. hockleycnsis fauna. 
The latter is similar to that found in the upper part of zone A in the Live Oak 
County section. The sample consists of green clay and came from close to the 
Jackson-Yegua contact. 

http://11.5p.ms
http://GOXZAI.ES
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GOLIAD COUNTY 

Information from Goliad County is based on samples representing the 
lower 700 feet of a deep well. The upper 200* feet of this section consist of very 
dark gray shales belonging to the 2'. hockleyensis zone. These shales contain 
only one species, Texlularia hockleyensis—an unusual situation. 

Immediately underneath the foregoing zone lie 500* feet of sediments carry
ing the T. dibollensis fauna. The deposits consist of dark-gray and some light-
gray shales. The upper half of this zone contains a fauna similar to the T. 
dibollensis fauna in Live Oak County, while the lower portion contains unusually 
large specimens of Texlularia dibollensis and, besides, a more abundant fauna 
than the upper phase. A similar change in the T. dibollensis fauna was noted in 
Austin County. 

PALAN'GAXA 

At Palangana, r,400 feet of sediments belonging to the T. hockleyensis zone 
have been found in one well. These sediments consist of light- to dark-gray and 
greenish-gray, calcareous, and sandy shales interbedded with some friable sand
stones. Brown shales are present occasionally near the bottom. The fauna has 
the same aspect as the T. hockleyensis fauna in Live Oak Count) . 

Lbaderneath zone A were found 600 feet of unfossiliferous sediments, the 
upper half consisting of light-bluish-gray, calcareous, and sandy shales, and the 
lower portion of similar gray shales. 

The lowermost 100* feet of the well consist of gray, calcareous, and sandy 
shales containing a T. dibollensis fauna like that from Live Oak County. 

1'IEDKAS PLN'TAS 

In one of the few wells from which samples were examined, a simple T. 
hockleyensis fauna like that from Live Oak County was washed out of dark-
gray, calcareous, and sandy shales. 

The only fauna older than the foregoing that was obtained from this dome is 
of Upper Claiborne age. The remarkable feature about this fauna is that it is 
very much like that at Humble and Hull, the same species being prominent as in 
the latter two fields. 

STARR COT.'N'TY 

In the Marland Oil Company's Santo Domingo well in Starr County there 
was found between the depths of 2,600 and 2,908 feet a well-developed foraminif-
eral fauna which is foreign to Texas. It has Jackson affinities but cannot be 
correlated with any one of the Jackson fossiliferous zones which are persistent 
from the Sabine to the Rio Grande. This portion of the well consists of gray 
sands and sandy clays. 

Surface samples were collected in northeastern Mexico immediately to the 
east of the Fayette (Jackson) outcrop by Texas Company geologists, and these 
samples yielded Foraminifera like those from between the depths of 2,600 and 
2,998 feet in the Santo Domingo well. 
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Below this fauna, in the above well, in a sample from 2,008 feet, an 
association of Foraminifera like that characteristic of the upper part of the 
T. hockleyensis zone as developed in south Texas was found. 

The same relation of faunas as in the Santo Domingo w ell was observed in 
the Mirando Oil and Gas Company's Kelsey No. 2. Hen: a sample from 820 
feet consisting of light-gray, calcareous, and sandy clay contains a fauna similar 
to the upper one (2,600-2,998 feet) in the Santo Domingo w ell. This sample was 
immediately above 400* feet of gray sands and calcareous and sandy clays 
containing a typical T. hockleyensis fauna of the south Texas type. 

LOUISIANA 

Practically no Jackson samples have been examined from wells in Louisiana. 
A wildcat well in La Salle Parish drilled into the T. dibollcnsis zone, the fauna 
being developed as in the outcrop section in east Texas 

Samples of Jackson age have been obtained occasionally from wells in the 
Vinton Field, Calcasieu Parish. Due to the scarcity of these samples, the char
acter of the Jackson section in this area has not yet been determined. 


