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PREFACE.

The investigations furnishing the materials for the two papers included in this volume have
been carried on by the United States Geological Survey in cooperation with the State geological
surveys of South Carolina, Georgia, Alabama, and Mississippi, under the direction of T. Way-
land Vaughan, of the United States Geologlcal Survey.

The cotrelations with deposits in North Carolina are based on work carrled on in that
State by the writer from 1905 to 1909, under the auspices of the United States Geological
Survey, in cooperation with the North Carolina Geological Survey, and under the immediate
direction, during part of the time, of M. I. Fuller, of the United States Geological Survey, and
during the remainder under that of Prof. William Bullock Clark, of Johns Hopkins University.
In accordance with an agreement with the authorities of the Federal Survey the results of the
North Carolina investigations were used in the preparation of a dissertation offered in fulfill-
ment of one of the requirements for the degree of doctor of philosophy at Johns Hopkins
University.

Numerous exhaustive collections made in 1889 and 1891 by T. W. Stanton,.of the United
States Geological Survey, from localities in the Atlantic and Gulf Coastal Plain and additional
smaller collections in the National Museum made by other investigators have been placed at
the disposal of the writer. The fossils collected by Mr. Stanton in Mississippi were -determined -
and listed by him shortly after his return from the field in 1889, and these lists with the accom-
panying notes have also been placed at the disposal of the writer. For the assistance thus
rendered and for many valuable suggestions and criticisms especial thanks are due to Mr.
Stanton.

The names of the echinoderm species included in the lists have been furnished by Prof.
William Bullock Clark, to whom the specimens were sent for identification. Some of the fish-
remains mentioned in the text have been identified by Mr. J. W. Gidley, of the National Museum,
and all the reptilian remains have been identified by Mr. C. W. Gilmore, also of the Natmnal‘
Museum. Indebtedness is acknowledged to these gentlemen for their cooperation.

During the progress of the investigations the writer has been associated both in the field
and in numerous conferences with Mr. E. W. Berry, of Johns Hopkins University, who has been
engaged in a study of the fossil plant remains from the Cretaceous beds. Indebtedness is
acknowledged to Mr. Berry for numerous annotated lists of plant species and for the many
benefits resulting from close association with an investigator of his ability.

The writer has also been associated in the field and in conference with Dr. Eugene A. Smith,
State geologist of Alabama, and with Mr. Earle Sloan, State geologist of South Carolina, who
have spared neither time nor effort in assisting in the solution of stratigraphic problems in
their respective States. He has also been associated with Mr. Otto Veatch, assistant State
geologist of the Georgia Geological Survey, to whom thanks are due for much valua,ble assistance
and also for field notes placed at the writer’s disposal.

The publications of many authors have also been freely drawn upon for mformatlon and for
field guidance.

In comparing the Cretaceous faunas of the South with those of New Jersey the writer has
relied for his statements as to the range of New Jersey species on the excellent monograph by
Stuart Weller, published in 1907 by the Geological Survey of New Jersey, entitled “A report
on the Cretaceous paleontology of New Jersey.”

As the investigations progressed the value of the representatives of the genus Exogyra
in establishing the major faunal divisions into which the marine Upper Cretaceous deposits of
the eastern Gulf region are divisible, and in correlating these divisions with Upper Cretaceous
deposits elsewhere in the Atlantic and Gulf Coastal Plain, became more and more apparent. It
has seemed appropriate, therefore, to describe the species and varieties of the genus and to note

their distribution and range.
7






CRETACEOUS DEPOSITS OF THE EASTERN GULF REGION.

By LrLoyp WiLLiaM STEPHENSON.

OBJECT AND SCOPE OF THE WORK.

This paper is intended as a brief statement of the results of stratigraphic and paleon-
tologic investigations made by the writer durmg recent years in the Cretaceous areas of the
eastern Gulf region. The principal objects in view were to determine the lithologic units worthy
of recognition as formations or as members, the lithologic and paleontologic characters of these
units, and their stratigraphic and age relations. Although the results of the work have not been
in all respects as satisfactory as might have been desired, yet it is believed that the purposes
outlined have in large measure been accomplished.

The major lithologic divisions present in the region have all been recognized more or less
clearly by previous investigators, and no sweeping changes in the generally accepted nomencla-
ture of the deposits have been found necessary. But one new name (McNairy sand member
of the Ripley .formation) is proposed and this is giverr the rank of member; two old forma-
tional names which have, during recent years, fallen into disuse, have recently been revived
by the writer ! with the rank of members; and certain basal (‘retaceouq deposits in eastern
Alabama and in Georgia, previously regarded as the eastward continuation of the Tuscaloosa
formation, are shown w1th reasonable certainty to be of Lower Cretaceous age and therefore
probably separated from the Tuscaloosa formation by an unconformity. However, more
definite knowledge has been gained of the character and the geologic and geographic boundaries
of the several units recovmzed

The chief additions to the knowledge of the region -have been those furnished by a critical
study of the organic remains entombed in the deposits; for by this means much hght has been
thrown on the age relations of the several lithologic units. On pages 23—40 it is shown that the

- usual methods of mapping formational units fail properly to express true age relations when

applied to the deposits of this region, and that to show these relations it is necessary to employ
additional superimposed symbols. In places (see Pl. IX, in pocket) the boundaries of litho-
logic units run obliquely to the general direction of the strike of the strata composing the Upper
Cretaceous formations of the region with absolute disregard to the boundaries of paleontologic
zones and subzones. Although records of such phenomena are not uncommon in the litera-
ture, the relative abrupiness with which some of the lithologic units here treated merge hori-
zontally into others of different character furnishes unusually striking examples of this sort of
formational relationship. '
The deposits considered are in part of Lower Cretaceous and in part of Upper Cretaceous
age. Their area of surface occurrence embraces a belt of country extending from southern
Illinois, where it is only a few miles wide, southward with gradually increasing width through
Kentucky and Tennessee to Mississippi and western Alabama, where it reaches a maximum
width of 80 miles; thence sweeping around to the east in a broad curve through Alabama, and
with gradually decreasing width extending northeastward into Georgia. The lower repre-
sentatives of the series continue northeastward in a narrow belt of surface outcrops through-
Georgia and South Carolina, eventually connecting with similar deposits in North Carolina;
the higher representatives also extend northeastward in Georgia, but they pass beneath over-

1 Stephenson, L. W., Cretaceous [Georgia): Bull. Georgia Geol. Survey No. 26, 1911, PL. V, pp. 111-112.
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lapping Eocene beds and do not reappear at the surface until they reach the valley of Peedee
River in eastern South Carolina, in which region, and also to the northeastward in North
" Carolina, exposures are common along the streams.

PAST AND PRESENT INTERPRETATIONS.
LOWER CRETACEOUS.

The basal portion of the rocks of the Coastal Plain in the region included between the Alabama
Valley in Alabama and the Roanoke Valley in North Carolina is composed of highly cross-
bedded arkosic sands, in general of coarse texture, with subordinate interbedded layers and
lenses of light-colored clays of greater or lesser purity, reaching an estimated maximum thickness
of 500 to 600 feet. These have been régarded as the eastward continuation of the Tuscaloosa
formation by the Alabama and Georgia geologists.! They have.been designated the ‘‘Ham-
burg beds’’ by Sloan ? in South Carolina and the ‘“Cape Fear’ formation by the writer 3 in
North Carolina. These beds are separated by unconformities from the overlying Black Creek
formation in the Carolinas and from the overlying Eutaw formation in the Chattahoochee and
Alabama river regions in Georgia and Alabama. (See P1. I, B.) | '

In 1906 the exposures’ of these beds on Chattahoochee River below Columbus, Ga., were
examined by the writer, and during subsequent years numerous localities in Alabama and
Georgia were visited by him. Various considerations, based on physical evidence, led him to
conclude that the terrane is older than the Tuscaloosa formation, that it probably corresponds

to the “Hamburg beds” of South Carolina and to the ‘“Cape Fear’ formation of North Caro-
lina, and that it is probmbly of Lower Cretaceous age. E. W. Berry, who later visited a num-
ber of the localities in company with the writer, concurred in these views.

The first and strongest argument in favor of this interpretation was the existence of a
distinet unconformity separating these beds from the overlying Eutaw formation. This was
noted unmistakably at McBride Ford on Upatoi Creek, Chattahoochee County, Ga.; at the
Lumpkin road bridge over Upatoi Creek a few miles above its mouth; on Chattahoochee River
just below the mouth of Upatoi Creek and at Broken Arrow Bend, 9 miles below Columbus, Ga.;
on the Seale road 4 miles southwest of Columbus in Russell County, Ala. (P1. I, B); and on Ala-
bama River 5 miles above Montgomery, Ala. The unconformity was also questionably noted
at several places intermediate between those named. No such unconformity is known to exist
~ between the true Tuscaloosa formation and the overlying Eutaw formation in central or western
Alabama or in Mississippi.

The beds differ from the true Tuscaloosa deposits in the following respects: The sands
contain a large percentago of white kaolin grains, which render them arkosic; the layers and
lenses of clay are massive, being thus in contrast with the laminated beds so common in the
Tuscaloosa (P1. I, 4); and the beds lack identifiable fossil plant remains except at one locality.
On the other hand, in all these characters they strongly resemble the ‘‘Hamburg beds’’ of South
Carolina and the “Cape Fear beds” of North Carolina, and it was this fact, together with their
apparent continuity with the deposits of the Carolinas, that led to the behef that they are
synchronous with those deposits.

The ‘““‘Cape Fear’’ formation is separated geographically from the Cretaceous deposits to
the north in Virginia by an overlap of Miocene beds. However, in all their physical characters
the ‘“‘Cape Fear’’ materials bear a close resemblance to the Patuxent formation, which forms
the basal division of the Potomac group in Virginia and Maryland. On account of this physical
similarity and because of their supposed buried connection with the Virginia Patuxent, the
application of the name Patuxent has been extended to include these arkosic beds* in North

. 1Langdon, D. W., Variations in Cretaceous and Tertiary strata of Alabama: Bull. Geol. Soc. America, vol. 2, 1890, pp. 587-606. Veatch, Otto,
Second report on the clays of Georgia: Bull. Georgia Geol. Survey No. 18, 1909, pp. 82-106. .
- 28lean, Earle, Clays of South Carolina: Bull. South Carolina Geol. Survey, 4th ser., No. 1, 1904, pp. 72-75; Handbook of South Carolina, State
Dept. Agr., Com., and Imm., 1907, pp. 85-88.
" 8 Stephenson, L W Some facts relating to the Mesozoic deposits of the Coastal Plain of North Carolina: Johns Hop}\ms Univ. Cire., new ser.,
No. 7, July, 1907, pp. 93- 99
4'Stephenson, L. W., The Cretaceous formations [North Carolina]: North Carolina Geol. and Econ. Survey, vol. 3, 1912, pp. 83-111.
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A. LOWER CRETACEOUS SANDS AND CLAYS OVERLAIN UNCONFORMABLY
BY PLEISTOCENE TERRACE GRAVELS, SANDS, AND SANDY LOAMS,
COOSADA BLUFF, ALABAMA RIVER, 11 MILES NORTH OF MONTGOM-
ERY, ALA.

B. UNCONFORMABLE CONTACT BETWEEN LOWER CRETACEOUS CLAY AND BASAL SANDS
OF THE EUTAW FORMATION, CUT IN SEALE ROAD, 4 MILES SOUTHWEST OF COLUMBUS,
GA., IN RUSSELL COUNTY, ALA.



PAST AND PRESENT INTERPRETATIONS. . 11

Carolina. In the absence of evidence to the contrary it would seem proper to extend the
application of the name still farther south to include the apparently continuous deposits in
South Carolina, Georgia, and Alabama.

Until recently no organic remains had been found in the beds under discussion south of
the Virginia line, but in the fall of 1910 the writer discovered a few poorly preserved plant
remains in beds exposed in a bluff on Tallapoosa River at Old Fort Decatur, in Macon County,
Ala. These have been submitted to E. W. Berry, who expresses the opinion that the beds con-
taining them are of Lower Cretaceous age. One poorly preserved cast of a Unio was found
associated with the plant remains. ‘

The previous conclusions regarding the age of the beds below the Eutaw formation seem
thus to be confirmed by the paleontologic evidence. Unfortunately the poorly preserved con-
dition of the leaves renders it difficult to determine satisfactorily the relation of the formation
to the Patuxent formation of Virginia and Maryland. However, in Berry’s opinion, the
presence of large numbers of leaves, apparently dicotyledons, most of which are too poorly
preserved to permit specific or even generic determination, seems to justify .doubt as to their

“being as old as the Patuxent, in Which similar questionably identified dlcotyledons are very
sparingly represented.

The following statement concerning the fossil remains of the Patuxent formation is quoted
from a paper by Clark and Bibbins:*

The flora of the Patuxent formation includes Equiseta, ferns, cycads, conifers, monocotyledons, and a very few
archaic dicotyledons, the coniferous and cycadean element being particularly strong. The known fauna of the
Patuxent formation is limited to a single Unio (Ward) and a fish (Fontaine).

Should future discoveries confirm the doubt expressed by Berry as to the Patuxent age of
the Lower Cretaceous beds of Alabama and Georgia, and should it be found that the Alabama-
Georgia Lower Cretaceous deposits are synchronous with the ‘‘Cape Fear’’ formation, it would
at once become apparent that the name Patuxent was not appropriate for Lower Cretaceous
deposits anywhere south of Virginia.

+ Although the ‘‘Cape Fear beds’’ appear to be continuous with the Lower Cretaceous arkosic
beds of South Carolina, Georgia, and Alabama, it is possible that they are not actually con-
tinuous; for the irregular character of the bedding, the presence of numerous local unconformi-
ties within the beds, and the lack of extensive exposures render the detection of an important
unconformity difficult—and such an unconformity may exist.

A hypothesis which was suggested to the writer by T. W. Vaughan and which is worthy of
consideration is that the arkosic beds extending from Maryland southward to Alabama were
laid down along a coast margin which was being gradually and continuously depressed from the
north to the south. In this case the deposits might actually be continuous and yet contain
fossil plants at the south end of the belt of outcrop younger than those at the north end.

UPPER CRETACEOUS.
EARLY CORRELATIONS.

Morton’s correlation.—The presence in the eastern Gulf region of the so-called ‘‘Ferruginous
sand formation’’ was first noted by Morton 2 in 1829, the beds thus designated being correlated
with the ‘‘Ferruginous sand formation” of New Jersey and with the Chalk of Europe, espe-
cially with the Ferruginous sand of the English geologists and with the Lower Chalk of the
French geologists. The term Cretaceous, Which later supplanted the terms ‘‘Chalk” and
‘‘Ferruginous sand,” was first applied to the American deposits by Morton ? in 1833.

1Clark, W. B., and Bibbins, Arthur, Geology of the Potomac group in the middle Atlantic slope: Bull. Geol. Soc. America, vol. 13, 1902, p. 192.

2 Morton, S. G., Description of two new species of fossil shells of the genera Scaphites and Crepidula, with some observations on the ferruginous
sand, plastic clay, and upper marine formations of the United States: Jour. Acad. Nat. Sci., vol. 6, 1892, pp. 107-129 (especially p. 127).

3 Morton, S. G., Synopsis of the organic remains of the Ferrugmous sand formation of the United States: Am. Jour. Sci., 1st ser., vol. 24, 1833,
pp. 128-132.
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Tuomey’s classification.—In 1850 Tuomey * described and mapped the Cretaceous deposits
of Alabama. Two divisions, the Lower and Upper Cretaceous, were recognized. The former
corresponded roughly to the Eutaw formation of the present report, and the latter included the
Selma chalk and Ripley formation and, erroneously, a portion of the overlying Eocene strata.
That part of the Cretaceous now included in the Tuscaloosa formation was erroneously referred
to the Tertiary.

Winchell's classification.—In 1857 Winchell? subdivided the Cretaceous of Alabama in
descending order as follows: Prairie Bluff limestone; white sand; Rotten limestone; concrete
sand; loose sand; sand and clay.

The “sand and clay,” the “loose sand " and the ““concrete sand’’ form parts of the Eutaw
formation of this report; the “Rotten leestone i1s synonymous with the Selma chalk; the
“white sand’ includes the glauconitic sands forming the basal portion of Prairie Bluff on
Alabama River, Wilcox County, Ala.; the ‘“Prairie Bluff limestone” includes the few feet of
chalk rock forming the uppermost beds of the Cretaceous at Prairie Bluff. This corresponds
to the long, narrow tongue of Selma chalk extending through Marengo and Wilcox counties
above a westward-extending tongue of the Ripley formation. (See Pl. IX, in pocket.)

Hilgard's classification.—The first classification of the deposits of the eastern Gulf Coastal
Plain, ih which the whole series of Upper Cretaceous beds was definitely assigned to that epoch,
was that of Hilgard? State geologist of Mississippi. He differentiated four major divisions in
the Cretaceous deposits of that State, in descending order, as follows: Ripley group, Rotten
limestone group; Tombigbee sand group, and Eutaw group.

Smith and Johnson’s classification.—In 1887, Eugene A. Smith, State geologist of Alab&ma
and Lawrence C. Johnson ¢ published a classification of the Cretaceous deposits of Alabama, the
divisions recognized being as follows: Ripley formation, Rotten limestone, Eutaw formatlon
and Tuscaloosa formation.

TUSCALOOSA AND EUTAW FORMATIONS.

East-central Mississippi—According to Hilgard the Eutaw rests upon Carboniferous
rocks and includes all the Cretaceous deposits below the Tombigbee sand. He says that it
consists of ““bluish black or reddish laminated clays, often lignitic, alternating with ard usually
overlain by noneffervescent sands, mostly (though not always) poor in mica and of a gray or
~ yellow tint. Contains beds of lignite, very rarely other fossils.” s

He adds: “I adopt this name (Eutaw group) in view of these beds having been first exam-
ined in detail and recognized as being of Cretaceous age by Tuomey,® near Eutaw, Ala., where
they are characteristically developed.”

The Tombigbee sand, as described by Hilgard, consists of—

A fine-grained micaceous sand, more or less calcareous, usually of a greenish tint but not infrequently gray, bluish
black, yellowish, and sometimes even orange-red. Clays and noncalcareous (as also at times nonmicaceous) sands
are also found, although generally they are only subordinate to the characteristic greenish sand, which is the exclusive
material in the southerly region of development, in South Monroe and Lowndes.

The type region of the Tombigbee sand is in the vicinity of Columbus, in Lowndes County,
Miss., where it is mapped as a belt 15 or 18 miles wide. The type exposures occur in bluffs of
Tombigbee River in this county. (See Pl. III, A.) North of Lowndes County the Tombigbee
belt is represented as narrowing to a strip 2 to 4 miles wide, with a corresponding widening of
the Eutaw area. By thus narrowing the Tombigbee belt what Hilgard actually did was to
run his Eutaw-Tombigbee boundary line obliquely ‘across the strike of the beds; north of this
line he represents strata as belonging to the Eutaw which correspond in age and stratigraphic

1 Tuomey, M., First biennial report on the geology of Alabama, 1850, pp. 116-142.

2 Winchell, Alexander, Notes on the geology of middle and southern Alabama: Proc. Am. Assoc. Adv. Sci., vol. 10, pt. 2, 1857, pp. 90-93.

8 Hilgard, E. W., Report on the geology and agriculture of the State of Mississippi, 1860, pp. 60-95.

4 Tertiary and Cretaceous strata of the Tuscaloosa, Tombigbee, and Alabama rivers: Bull. U. 8. Geol. Survey No. 43, 1887, pp. 71-138.

s Hilgard, E. W., op. cit., p. 61.

6 Tuomey’s account of the beds near Eutaw to which reference is made is recorded in the First biennial report on the geology of Alabama, 1850,
pp. 118-120. Tuomey recognized the Cretaceous age of these beds but did not propose a formational name for them.
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A. TUSCALOOSA FORMATION, CONSISTING OF SANDS AND CLAYS WITH
INTERBEDDED FERRUGINOUS LAYERS, HUNTSVILLE ROAD, 1!4 MILES
EAST OF COTTONDALE, TUSCALOOSA COUNTY, ALA.

B. LAMINATED SANDS AND CLAYS OF THE EUTAW FORMATION, BLUFF
AT Z. LOGAN’S LANDING, WARRIOR RIVER, HALE COUNTY, ALA., 8!%
MILES (BY THE RIVER) ABOVE THE ALABAMA GREAT SOUTHERN
RAILROAD BRIDGE.
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A. TYPICAL BEDS OF THE TOMBIGBEE SAND MEMBER OF THE EUTAW
FORMATION, PLYMOUTH BLUFF, TOMBIGBEE RIVER, LOWNDES COUNTY,
MISS. .

B. LAMINATED SANDS AND CLAYS OF COFFEE SAND MEMBER OF THE
EUTAW FORMATION, BLUFF JUST ABOVE PITTSBURG LANDING, HAR-
DIN COUNTY, TENN.
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position to the lower two-thirds or three-fourths of the Tombighee as mapped south of the line;
indeed the sections given as typical of the Eutaw lie within these northward Tombigbee
representatives.

Western Alabama.—The Eutaw group of Hilgard in Mississippi represents all of the
Tuscaloosa formation and a part of the Eutaw formation as subsequently defined by Smith
and Johnson in Alabama. They described the Tuscaloosa formation as consisting of at least -
1,000 feet of “purple and mottled clays interstratified with white, yellowish-white, pink, and
hght purple micaceous sands, and near the base of the formation dark—gray, nearly black,
thinly laminated clays with sand partings.”’

The Eutaw formation is described as ‘“a series of laminated sands and sandy clays at
least 300 feet in thickness.”

If only thosc parts of the area in Mississippi immediately west of the Alabama line, mapped
by Hilgard respectlvely as Eutaw and Tombigbee, are considered, his Eutaw corresponds
almost cxactly to the Tuscaloosa formation of Smith and Johnson, and the Eutaw of those
authors corresponds to the Tombigbee sand of Hilgard. Howover, the sections of the Eutaw
described by Hilgard, all of which are north of Columbus in Mississippi, do not correspond to
the Tuscaloosa formation, but, as previously stated, represent a part of the northward exten-
sion of the Tombigbee as mapped, and hence actua]ly correspond: in stratigraphic pos1t10n to
a part of the Eutaw of Smith and Johnson.

The essential differences between the Tuscaloosa and Eutaw of Smith and Johnson may
perhaps best be stated as follows: The Tuscaloosa consists of a succession of sands, clays, and
gravels of probable estuarine and shallow-water origin, characterized by irregularity of bedding,
and, where the conditions for their preservation were favorable, by the presence of fossil leaves
(Pl II, A); the Eutaw consists predominantly of glauconitic sands of marine origin, which in
approximately the lower two-thirds or three-fourths of their thickness contain subordinate
lenses of dark clay and exhibit lamination and fine cross-bedding (Pl. II, B), and in the upper
one-third or one-fourth are made up of massive beds of glauconitic sand, with calcareous sand
beds in the extreme upper part (P1. ITI, 4). So far as known no structural break exists between
the Tuscaloosa and Eutaw formations, sedimentation apparcntly having been continuous from
the one to the othér. Nor has it been possible to recognize any sharp lithologic lmo of separation
between them, the change from the one kind ‘of sedimentation to the other having been
transitional. , _

The Mississippi representatives of the Eutaw formation of Smith and Johnson include, as
previously stated, all of the Tombigbee sand and a part of the Eutaw group of Hilgard. Although
the width of the Tombigbee belt as mapped by Hilgard immediately west of the' Alabama line is
15 to 18 miles, corresponding to a thickness of 400 or 500 feet, the actual sections given by him
in this part of the area are all near the western border of the belt and probably include only
about the upper 150 or 200 feet of the strata mapped. Farther north in Mississippi beds which
correspond in stratigraphic position to the lower two-thirds or three-fourths of the Tombigbee
as mapped in Lowndes County are included by Hilgard in his Eutaw group, and among these are
the sections which he indicated as typical of this division in Mississippi.© These beds correspond
in age and position to a part of the Eutaw of Smith and Johnson, although in the intervening
area in Lowndes County beds of the same age were mapped as Tombigbee. This confusion was
due apparently to the fact that Hilgard failed to find in Lowndes County any of the beds of
dark clay corresponding in position to those farther north, on the basis of which he seems to
have differentiated his Eutaw group. These clays are of a resistant character, and where they
occur in stream bluffs form rather conspicuous exposures; but when the division as a whole is
considered they constitute only subordinate lenses of clay in deposits madeé up in the main of
glauconitic sands. Such clay beds, however, occur in Lowndes County, being exposed in the
banks of Floating Turtle Creek a short distance east of Columbus. .

'Readjustment of the nomendlature.—From the facts brought out in the above discussion it
is apparent that a readjustment of the nomenclature as applied by Hilgard to the beds subjacent
to the Selma chalk in Mississippi is necessary. The classification of the corresponding deposits
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in Alabama by Smith and Johnson is based on essential physical differences, namely, those
depending on origin. In Mississippi these differences were not recognized. It would appear,
therefore, that the Alabama nomenclature is the more logical.

In the opinion of the writer, the name Tuscaloosa, which stands for the lower irregularly
bedded portion of the series, or for that portion which originated in shallow water, should be
extended to include the corresponding deposits in Mississippi.

The name Eutaw, which in Alabama stands for the upper or truly marine portion of the
series, can approprlately be extended to include the corresponding beds in Mississippi, although

. this wﬂl mean the expansion of the term (as Hilgard used it) to include the Tombighee sand
above and its contraction to exclude the Mississippi representatives of the Tuscaloosa formation
below.

The name Tombigbee sand, however, if applied to the actual type sections of the division
‘given by Hilgard and to their equivalents, is expressive of a natural phase or subdivision of the
Eutaw formation and is eminently worthy of preservation in the literature. If Hilgard’s imper-
fect mapping is disregarded the sections of the Tombigbee sand given by him are all included
within a thickness of strata which probably does not exceed 150 or 200 feet. Thus limited, the
division includes the uppermost massive, glauconitic, more or less calcareous and phosphatic
beds of the Eutaw formation, as distinguished from the more irregularly bedded and more
argillaceous portion of the formation beneath it. These upper, massive beds are traceable for
many miles northward from Lowndes County, in Mississippi, and with certain modifications they
extend ‘eastward entirely across Alabama into Georgia. They were recognized by Smith and
Johnson and were spoken of by them as the “upper member of the Eutaw formation.” This
member, however, can not be sharply differentiated from the remainder or lower part of the
formation, for massive lenses of glauconitic sand of greater or lesser extent occur in places at-
lower levels than the Tombigbee member proper and in small exposures are not dlstlngulshable
from that member.

The names Tuscaloosa and Eutaw were apphed in Mississippi by Crider ! in 1906 in approx-
imately the sense here proposed, but he did not give his reasons for discarding the classification
of Hilgard in favor of that of Smith and Johnson.

Extent of the Tuscaloosa formation.—Beds representing the Tuscaloosa formation extend
north from western Alabama in a wide belt, which includes the northwestern part of Alabama
and a relatively narrow strip in the adjoining northeastern part of Mississippi. The formation
as a whole, however, becomes rapidly thinner to the north and disappears in the vicinity of the
Tennessee State line. It is doubtful if in the region of their outcrop the Mississippi representa-
tives of the formation exceed a thickness of 400 feet. Hilgard did not differentiate these lower
beds of shallow-water origin from the higher beds of truly marine origin but included them in

. his Eutaw formation, as shown by the map accompanying his report. The Tuscaloosa forma-
tion also extends from western Alabama eastward nearly to Alabama River, where the terrane
is believed to pinch out rather abruptly between the unconformably subjacent Lower Creta-
ceous beds and the overlying Eutaw formation."

Extent of the Eutaw formation.—The Eutaw formation, as defined by Smith and J ohnson
including the Tombigbee sand, extends northward through M1351851pp1 without much change in
stratigraphic boundaries, as far as northern Itawamba County. Here the upper boundary shifts
abruptly to a much higher level, for in this region the basal part of the Selma chalk merges
northward into massive marine sands indistinguishable in lithologic character from the typical
Tombigbee sand. A tongue of impure, argillaceous, and sandy chalk, however, extends north-
ward into the body of the Tombigbhee member in eastern Lee County. (See Pl. IX, in pocket.)
Still farther north in eastern Alcorn and western Tishomingo counties these massive beds merge
horizontally into glauconitic marine strata characterized by irregular bedding and by thin
laminz and thinly laminated layers of- dark clay. These extend northward as a narrow belt
for a distance of 80 or 90 miles into Tennessee. This is the Coffee sand of Safford.?

1 Crider, A. F., Geology and mineral resources of Mississippi: Bull. U. 8. Geol. Survey No. 283, 1906, pp. 12-16.
2 Safford, J. M On the Cretaceous and superior formations of west Tennessee: Am. Jour Sci., 24 ser., vol. 37, 1864, pp. 360-372; Geology of
Tennessee, 1869, pp. 411-414.
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A. BASAL MARINE BEDS OF THE EUTAW FORMATION, BROKEN
ARROW BEND, CHATTAHOOCHEE RIVER, ALABAMA SIDE, 10%
MILES (BY THE RIVER) BELOW COLUMBUS, GA.

B. BEDS OF THE TOMBIGBEE SAND MEMBER OF THE EUTAW
FORMATION AS DEVELOPED IN THE CHATTAHOOCHEE
REGION, BANKS LANDING, CHATTAHOOCHEE RIVER, 26
MILES (BY THE RIVER) BELOW COLUMBUS, GA.
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Lithologically the Coffee sand of Tennessee is strikingly similar to the part of the Eutaw
formation below the Tombigbee sand member, with which it was correlated by Safford. This
portion of the Eutaw (see Pls. IX, in pocket, and X, p. 20) is separated from the basal beds
of the Eutaw by the intervening Tomblgbee sand member It seems appropriate, therefore,
to give to these beds a separate designation, and for this reason Safford’s term Coffee sand is
here revived. The type exposure is in a bluff of Tennessee River just above Coffee Landing,
Hardin County, Tenn. Plate III, B, shows a typical exposure of the Coffee sand member near
Pittsburg Landing, on Tennessee River.

From western Alabama the Eutaw formation, including the Tombighee sand member,
extends eastward entirely across the State of Alabama into Georgia. In this direction the
formation is underlain conformably by the Tuscaloosa formation to a line within a short dis-
tance west of Alabama River, where the Tuscaloosa pinches out rather abruptly between
Lower Cretaceous beds which make their appearance equally abruptly, and the overlying
Eutaw formation. From this place to its extreme eastern limit in Georgia the Eutaw is under-
lain unconformably by Lower Cretaceous strata. (See Pls. I, B, p. 10, and IV, A4.)

In the Chattahoochee region the Eutaw formation includes the Eutaw group of Langdon !
and about 120 feet of the overlying beds which that author included in his Ripley group but
which, on paleontologic grounds, are here correlated with the Tombigbee sand member of the
Eutaw formation. The Blufftown marl of Veatch? included these Tombigbee representatives
and a part of the overlying Ripley formation. A typical exposure of the Tombigbee sand as
developed on Chattahoochee River is shown in Plate IV, B.

SELMA CHALK.

Name.—The term‘‘ Rotten limestone,” as previously explained, was introduced by Alexander
Winchell® in 1857 for the terrane now known as the Selma chalk. This descriptive name was
the commonly accepted designation of this great body of chalk rock until the year 1894, when
Smith, Langdon, and Johnson* proposed the geographic term Selma chalk, as a coname with
“Rotten limestone,” and since then the geographic term has been the accepted designation.

Extent.—In western Alabama and east-central Mississippi the Selma chalk makes up all
the Upper Cretaceous strata above the Tombigbee sand member of the Eutaw formation.
The terrane rests conformably upon the Tombigbee sand and from the eastern part of Marengo
County, Ala., to the northern part of Noxubee County, Miss., is overlain unconformably by
Eocene strata carrying characteristic fossils.

Character.—The Selma chalk is described by Smith, Langdon, and Johnson?® as follows:

Therock is of comparatively uniform composition, being agray to bluish-colored argillaceouslimestone, traversed’
at intervals by beds of purer limestone, which is at the same time a little harder in texture. - In some places the
material is a dark-bluish clay marl. * * * >

Mr. K. M. Cunningham, of Mobile, a well-known microscopist, undertook for me the mvestlga,t.lon of the char-
acteristic rocks of this formation, and the results of his examination of specimens collected from various points from
Montgomery westward are given in the accompanying article by him. The statement has often been made that the
true chalk is absent from the Cretaceous formations of North America, but we have here evidence that it is present
in no inconsiderable proportions in Alabama, and Hill has recently shown that it occurs in Arkansas and in Texas,
and we may reasonably infer that other States will yield upon closer examination very similar material.

In western Alabama the Selma chalk has a thickness of nearly 1,000 feet. The basal Eocene
strata which in this region overlie the Selma chalk were formerly correlated with the Ripley
forr .ation. The error was corrected in part by Harris® in 1896, in part by Smith’ in 1910, and
in part by the writer.® - Typical exposures of the Selma chalk are shown in Plate V, 4 and B.

1! Langdon, D. W, jr., Variations in the Cretaceous and Tertiary strata of Alabama: Bull. Geol. Soc. America, vol. 2, 1890, pp. 587-606.
2 Veatch, Otto, Second report on the clay deposits of Georgia: Bull. Geol. Survey Georgia No. 18, 1909, pp. 82-106.
3 Winchell, Alexander, Statistics of some artesian wells of Alabama: Proc. Am. Assoc. Adv. Sci., vol. 10, pt. 2, 1857, p. 91.
4 Smith, E. A., Langdon, D. W, jr., and Johnson, L. C., On the geology of the Coastal Plain of Alabama Geol. Survey Alabama, 1894, p. 2ao '
5 Idem, pp. 276 285.
6 Harris, G. D., The Midway stage: Bull. Am. Paleontology, vol. 1, No. 4, 1896, pp. 25-36 (139-150).
7 Smith, E. A, Cretaceous-Eocene contact, Tombigbee River, Ala.: Jour. Geology, vol. 18, No. 5, 1910, pp. 430-434.
- 8 Stephenson, L. W., unpublished notes on sections at Bridgeport and Old Canton landings, Alabama River, in Wilcox County, and at Liv-
ingston, in Sumter County.
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Lithologic subdivisions.—In 1903 Smith! divided the Selma chalk in Alabama into three
parts on the basis of the relative content of lime and clay. The lower portion, which he esti-
mates to include approximately one-third of the total thickness of the formation, contains 25
per cent or more of clayey impurities; this he called the Selma division. (See Pl. V, B.) The
middle portion, estimated to embrace one-third of the total thickness, contains' less than 25
per cent of clayey impurities; this he called the Demopolis division. (See Pl. V, A.) The
upper portion, embracing the remainder of the formation,. contams 25 per cent or more of
clayey impurities; this he called the Portland division.

' The purer phase of the chalk, Smith’s Demopolis division, is traceable from western Ala-
bama eastward in Alabama and northwestward and northward in Mississippi, but in each
direction it becomes gradually thinner and less pure and eventually grades into impure sandy
and argillaceous phases of the chalk rock. The impurities mentioned by Smith as distinguishing
the lower and upper divisions of the chalk are not all of a clayey character, for important per-
centages of sandy impurities are known to be present in considerable thicknesses of the strata,
especially in the upper division in western Alabama and east-central Mississippi.

Eastward in Alabama and northward in Mississippi the Selma chalk merges along the
strike of the beds into nonchalky equivalents. This. relation, as regards eastern Alabama,
was. formerly recognized as probable by the Alabama geologists (as shown by the quotations
given below), but the vertical ranges of the fossﬂs were not at the time sufficiently well known
to permit a positive statement.

It will be seen that the main variation from the western Alabama type comnsists in thev ery great increase in the
area occupied by the strata of the Ripley type in the eastern part of the State. Whether this resultsin part from an
increase in the thickness of the strata themselves or from undulations in them may not perhaps be definitely asserted,
but, taken in connection with the apparent absence of all the strata that can be referred to the Rotten limestone, it
seems most probable that there is actually much greater thickness of the rocks of the Ripley type along the Chatta-
hoochee and its vicinity than farther west, and that the Rotten limestone is replaced or represented by strata of the
physical aspect of the Rlpley The paleontology of these two divisions of the Cretaceous has not been very well
worked out, so that the shells give us comparatively little help in the matter, especially when we consider the fact
that in the Rotten limestone, although it has a very large number of shells in its strata, these shells are of very few
kinds and mostly of those kinds that are common in the Ripley strata also.?

‘East of the drainage of the Alabama River the Rotten limestone, such as occurs in Marengo Perry, Dallas, Lowndes,
and Montgomery counties, is not represented. The exact eastern limit of this group has not as yet been determmed
but evidences of its decreasing thickness are seen in the narrow outcrop in the neighborhood of Pike road, Mont-
gomery County, where its north and south extent is only 5 miles as contrasted with 30 miles in Dallas County. Further
than this decrease in thickness our present information does not warrant us in saying anything. As has been stated
before, no rocks bearing any lithologic resemblance to the Rotten limestone have been seen on the Chattahoochee
River; whether or not this group is represented by strata of different composition from the typical aluminous limestone
we are not in position to say, since no critical examination of the fossils of the several divisions of the Cretaceous
has yet been undertaken. It!smuch to be regretted that the divisions have been of necessity made on such arbitrary
grounds as mere lithologic differences, since marked variations can be noted in almost any stratum of any of the
groups, and experience in both the Tertiary and Cretaceous of Alabama has proved the risk of creating groups on
any but combined physical and faunal differences.?

Deposition.—When the formation of the Sehma chalk began, the conditions favorable to
this sort of deposition existed throughout an offshore area extending from western Russell
County, Ala., to Itawamba County, Miss., a distance of approximately 300 miles. As Upper
Cretaceous tlme _progressed the area in whlch chalk was being laid down underwent certain
marked expansions and contractions due to fluctuating conditions of sedimentation. In
Mississippi conditions unfavorable to the deposition of chalk at first spread gradually south-
westward from Itawamba County for 15 or 20 miles, producing the tongue of Tombigbee sand
which extends from the north to the south through Lee County. (See Pl. IX, in pocket.)
This was followed by a rapid northward extension of conditions favorable to the deposition of -
impure chalk, thus producing a long tongue of Selma chalk reaching as far as Hardin County,
Tenn. Then succeeded a more gradual spreading of unfavorable conditions southward through

1 Smith, E. A., The Portland cement materials of central and southern Alabama: 8. Doc. No. 19, 58th Cong., 1st sess., 1903, pp. 12-23, map.

2 Smith, E. A., Langdon, D. W, jr., and Johnson, L. C., On the geology of the Coastal Plain of Alabama, Geol. Survey Alabama, 1894, pp.
275, 276.

3 Idem, pp. 430, 431.
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A. TYPICAL EXPOSURE OF THE SELMA CHALK, JONES BLUFF, TOMBIGBEE
RIVER, NEAR EPES, SUMTER COUNTY, ALA.

B. SELMA CHALK AT ITS TYPE LOCALITY, ALABAMA RIVER, SELMA, ALA.,
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A. CLASSIC FOSSIL LOCALITY OF THE RIPLEY FORMATION, BLUFF ON OWL
"CREEK, 3 MILES NORTHEAST OF RIPLEY, TIPPAH COUNTY, MISS.

B. BEDS OF THE McNAIRY SAND MEMBER OF THE RIPLEY FORMATION,
CUT OF SOUTHERN RAILWAY 14 MILES WEST OF CYPRESS, McNAIRY
COUNTY, TENN.
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Mississippi to the northern part of Noxubee County; this resulted in the production in Ten-
nessee and Mississippi of the nonchalky Ripley formation dabove the Selma chalk. Finally
there was another expansion of favorable conditions northward to a short distance north of
Houston in Chickasaw County, forming the long narrow strip of chalk rock which makes up
the extreme uppermost strata of the Cretaceous above the sands of the Rlpley formation in.
Oktibbeha, Clay, and Chickasaw counties. (See Pl. IX.)

In Mississippi, therefore, part.of the Selma chalk is replaced by synchronous nonchalky
beds, and northward in Tennessee all of the Selma is eventually thus replaced. In northern
Mississippi and in Tennessée the nonchalky time equivalents of the basal portion of the Selma
are referred to the Eutaw formation, and these equivalents include a part of the Tombigbee
sand member of the Eutaw formation and all of the Coffee sand member of the Eutaw. (See
Pls. IX, in pocket, and X, p. 20; also pp. 12-15and 21.) The time equivalents of the upper
part of the Selma in MlSSlSSlppl and northward in Tennessee, Kentucky, and southern Illinois
are referred to the Ripley formation.

In eastern Alabama, immediately after the begmmng of chalk deposition, the conditions
" unfavorable to the formation of chalk gradually spread westward from Russell County, the
materials laid down in the east being nonchalky marine beds which are here referred to the
Ripley formation. Near the close of Upper Cretaceous sedimentation, as the record is pre-
served, these unfavorable conditions had’ reached nearly to the western part of Marengo
County, Ala.” (See Pl. IX.) - There was then a sudden eastward extension of favorable condi-
tions, producing the long strip of chalk rock which extends above the sands of .the Ripley
almost to the eastern part of Dallas County and which forms the extreme uppermost beds of
the Cretaceous along this distance. This is the “Prairie Bluff limestone”” of Winchell! As
shown by the fossils, this rock is exactly synchronous with the similar tongue of chalk in Oktib-
beha, Clay, and Chickasaw counties, Miss., described above.

Paleontologic subdivisions.—The Selma chalk in the region of its fullest development is
divisible on paleontologic grounds into two parts; the lower, embracing approximately the
lower half of the formation, is most conspicuously characterized by the presence of Ezogyra
ponderosa Roemer; the upper, embracing the remainder of the formation, is characterized by
the presence of T xogym costata Say and carries a fauna, especially near its top, which .corre-
sponds int & general way with the fauna of the orlglnally described Ripley formation exposed
in the bluffs of Owl Creek 3 mlles northeast of Rlpley, Tlppah County, Miss., though it

contains fewer species.
RIPLEY - FORMATION.

Mississippi.—The typical materials of the Ripley formation consist of marine, more or
less calcareous and glauconitic sands, sandy clays, impure limestones, and marls. These
were originally described by Hilgard.? The bluffs of Owl Creek, 3 miles northeast of Ripley,
Tippah County, Miss., may be considered the type locality of the formation. One of the
classic' Owl Creek exposures is shown in Plate VI, A. “Eocene limestones (Midway formation)
which immediately"’overlie ‘the Ripl'ey formation in the Owl Creek region were included by
Hilgard in the Ripley. This error in correlation was corrected by Harris,* in 1896.

Tennessee and northward.—In the vicinity of the Tennessee State hne ‘and northward
in Tennessee all but the basal beds of the formation appear to merge along the strike into
shallow-water -equivalents consisting of irregularly bedded, largely nonglauconitic sands and
subordinate clays, probably in.part of marine, in part of estuarine, and in part.of fresh-water
origin. Since the time of Safford* these have been correlated with the Ripley formation.
Their lithologic dissimilarity to the typical materials of the Ripley formation seems to justify
the use of a member name to designate them, and the name McNairy sand member, derived

1 Winchell, Alexander, Statistics of some artesian wells of Alabama: Proc. Am. Assoc Adyv., Seci., vol. 10, pt. 2, 1857, p. 90.

3 Hilgard, E. W., Geology and agriculture of Mississippi, 1860, pp. 83-95.

3 Harris, G. D. The Midway stage: Bull. Am. Paleontology, vol. 1, No. 4, 1896, pp. 2225 (136-139). .

4 Safford, J. M On the Cretaceous and supenor formations of west Ten.nessee Am. Jour. Sci., vol. 37, 1864, pp. 360-372; Geology of Tennessee,
1869, p. 550, plates a.nd map.
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from McNairy County, Tenn., is proposed. The type section of this member is exposed in a
cut of the Southern Railway 1} miles west of Cypress station in this county, where the railroad
passes through a ridge known as “Blg Hill”” (See Pl. VI, B.) A section of this cut is given
below:

Section of McNairy sand member of Ripley formation in cut on Southern Railway 1% miles west of Cypress station, McNuiry
County, Tenn.

Feet.
6. Yellowish sandy loam, grading down into reddish argillaceous, rather coarse ‘sand with irreg-
ular iron crusts along base. ... ... ... ... 6
5. Coafse, loose cross-bedded varicolored sand with scattered small Wh_lte clay films and pellets
and with irregular sandy iron concretions in upper 2feet......... .. .. .. ... ... 17-24
4. Coarse corrugated ferruginous sandstone presenting many parallel cavities, round to irregular
in cross section, of all diameters up to a foot or more, the cavities all pointing northeast and
southwest. Pockets of varicolored sand occur intermixed with the ironstone masses........ 3-10
3. Massive, loose, fine micaceous sand, pale yellowish green in upper part and blotched and
streaked with purple in lower part.. ... ... i 20
2. Irregular layer of ferruginous sandstone.................. ... . T 1-3
1. Pale yellowish-green, loose, finely micaceous sand with numerous thin laming of white and
drab clay; toward the western end of the cut short, relatively thick lenses of black, car-
bonaceous clay reaching a maximum thickness of 8 or 10 feet. The black clay contains a few
imperfectly preserved leaf remains..__........... e e i 25-30

The McNairy member extends northward as a bclt 5 to 15 miles in width, through Ten-
nessee and Kentucky, to the southern extremity of Illinois. It is correlated with the Ripley
formation, chiefly on the grounds of supposed continuity of strata. So far as known to the writer
the only paleontologic evidence throwing light on the age of the member is that furnished
by a single fossil found near Cairo, Ill. This specimen was discovered in an excavation for a
" bridge pier and later came into the possession of the State Museum at Springfield, Ill. Thence it
was sent to Dr. C. A. White, at the National Museum, Washington, D. C., and was identified by
him as Ezogyra costata Say. Recently the specimen was again sent to Washington by request
and was determined by the writer to be a typical specimen of Exogyra costata var. cancellata
Stephenson. The information given on the label accompanying the specimen is as follows:
. “Specimen No. 8358 of the State Natural History Museum, Springfield, Ill. ‘Locality: Bottom
of Ohio River; found in sinking a caisson for Illinois Central Railroad bridge near Cairo, Ill.”
The shell was not waterworn. Portions of the matrix in which the shell was originally em-
bedded, adhering to the surface, consisted of fine gray calcareous, argillaceous, micaceous
marine sand. Although from the account of its discovery it can not be positively asserted
that this specimen of Exogyra was in its original position in marine sand where found, the
assumption that it was in place seems reasonable. Whether this marine sand exists as a lens
in the predominantly shallow-water beds of the McNairy sand member or constitutes a north-
ward extension of the stratigraphically lower, purely marine strata of the Ripley formation
of Tennessee, which in Kentucky and Illinois have become overlapped and buried by the
beds of the McNairy member, is not definitely known. However, on the assumption that
the specimen belonged in place where found, the Cretaceous sea is shown to have extended,
probably as a broad, open embayment, as far north as Cairo. On the same assumption the
containing beds belong stratigraphically within the zone of Exogyra costata (see P- 23) somewhere
below the Liopistha protexta subzone.

" Safford included in his Ripley certain fossﬂlferous beds in eastern Hardeman County,
Tenn., which Harris ! later showed to belong to the overlymg Mldway formation of the Eocene.

Alabama and Georgia.—The time equivalents of the Selma chalk in' eastern Alabama
and in Georgia are referred in their.entirety to the Ripley formation. The strata, except
certain lithologic variations described below as members, are similar hthologlcally to the
typical materials of the Ripley formation of northern Mississippi. They consist in the main
of dark-gray or greenish-gray more or less calcareous and glauconitic sands, sandy clays,
impure limestones, and marls of marine origin. These beds constituted the Ripley group

1 Harris, G. D., The Midway stage: Bull. Am. Paleontology, vol. 1, No. 4, 1896, pp. 18-22 (132-136). -
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A. MARINE BEDS OF THE RIPLEY FORMATION, CHATTAHOOCHEE RIVER,
EUFAULA, ALA.

B. MARINE BEDS OF THE RIPLEY FORMATION, CUT OF LOUISVILLE &
NASHVILLE RAILROAD 1% MILES NORTH OF FORT DEPOSIT, LOWNDES
COUNTY, ALA.
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4. CUSSETA SAND MEMBER OF THE RIPLEY FORMATION OVERLAIN BY
TYPICAL MARINE BEDS OF THE FORMATION, CUT OF SEABOARD AIR
LINE RAILWAY AT HICHITEE (MANTA STATION), CHATTAHOOCHEE
COUNTY, GA.

B. BEDS OF PROVIDENCE SAND MEMBER OF THE RIPLEY FORMATION,
GULLY NEAR EUFAULA-LUMPKIN ROAD 10} MILES NORTHEAST OF
GEORGETOWN, GA.
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of Langdon ? except that he included in the division an additional 120 feet of strata at the
base of the series, which are here, on paleontologic grounds, correlated with the Tombigbee
sand member of the Eutaw formation.

The Ripley formation of the Chattahoochee region is divisible paleontologically on the
basis of the ranges of the contained species of Exogyra exactly in the same manner as was stated
to be true of the Selma chalk. The lower part, embracing the lower one-third to one-half of
the formation, is characterized by the presence of Exzogyra ponderosa Roemer and Erogyra
ponderosa var. erraticostata Stephenson; the upper, embracing the remainder of the formation,
is characterized by the presence of Exogyra costata Say. The formation contains a large number
of invertebrate species which range from the base, or even from below the base of the formation,
to its top, and it contains also a number of species with restricted ranges, some confined above
and some below the horizon separating the two types of Exogyra. Typical exposures of the
Ripley strata are shown in Plate VII, 4, B.

Northeastward from Chattahoochec River in Georgia the equivalents of the Ripley forma-
tion pass first into a series of alternating marine and shallow-water beds and still farther north-
eastward into irregularly bedded sands and clays of shallow-water origin, overlapped and
concealed in central and eastern Georgia by Eocene beds.

The classification of the Georgia Cretaceous deposits adopted by Otto Veatch n 1909° is
essentially the same as that of La,nodon except that Veatch subdivided the Ripley into four
parts—Blufftown marl, Cusseta sand, Renfroes marl, and Providence sand—on the basis of the
alternation of beds of marine and shallow-water origin recognizable in a part of the area.

A part of the ‘‘Blufftown marl,” as previously explained, is here correlated with the Tombig-
bee sand member of the Eutaw formation. The remainder of the ‘‘Blufftown’ and the ‘‘Ren-
froes marl” are lithologically indistinguishable from the typical Ripley and require no separate
designation. o ’

The basal part of the Ripley formation, embracing 200 or 300 feet of strata, merges north-
eastward from the Chattahoochee region into irregularly bedded, nonglauconitic sands with.
subordinate lenses of clay, probably in part of shallow marine, in part of estuarine, and in part
of fresh-water origin. These constltute the Cusseta sand member of the formation. (See PL
- VIIL, A.) :

The upper part of the formation also merges northeastward along the strike into irregu-
larly bedded sands and clays similar to those of the Cusseta sand member. This is.the Provi-
dence sand member of the formation. A typical exposure is shown in Plate VIII, B. At its type
section near Providence post office (now abandoned) about 8 miles west of Lumpkin, Stewart
County, the member has a total thickness of 140 or 150 feet. The Providence sand is also-
represented west of Chattahoochee River along the southern border of the Cretaceous area in
Barbour, Bullock, and Pike counties. It is believed that the top of the Providence sand member
occupies a shcrhtly higher stratigraphic position than the top of the Cretaceous farther west in
the eastern Gulf region.

Both the Cusseta sand member and the Providence sand member increase in thickness
northeastward, whereas the intervening typical beds of the formation, the ‘‘Renfroes marl” of
Veatch, bccome gradually thinner, and eventually in Macon County appear to pinch out entirely.
The entire thickness of the formation beyond this point to the east is apparently represented by
the Cusseta and Providence members.

SUMMARY OF PRESENT CLASSIFICATION.
GENERAL SEQUENCE.

The areal distribution of the several formations and members recognized in tne eastern Gulf
region is shown on the geologic map (Pl. IX, in pocket). Their stratigraphic positions, lithologic
variations, and age equivalencies, are graphically represented in the diagram, Plate X. -

An unconformity of regional extent separates the Lower Cretaceous deposits from those of
Upper Cretaceous age. The Upper Cretaceous deposits are believed to form in the main a

A}
1 Langdon, D. W., jr., Variations in the Cretaceous and Tertiary strata of Alabama: Bull. Geol. Soc. America, vol. 2, 1891, pp. 587-606.
2 Veateh, Otto, Second report on the clay deposits of Georgia: Bull. Geol. Survey Georgia No. 18, 1909, pp., 82-106.
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conformable series, although there are local unconformities of slight tlme importance in sore of
the shallow-water phases of the series.

The Upper Cretaceous deposits throughout the extent of their occurrence in the eastern
Gulf region are overlain unconformably by Eocene strata.

LOWER CRETACEOUS.

The oldest Cretaceous strata of the region constitute a terrane which in areal distribution
extends from the Alabama River valley, north of Montgomery, Ala., eastward through Alabama
_to the Chattahoochee River valley, at and immediately south of Columbus, Ga., and thence
mortheastward through Georgia, mterscctmg the Savannah River valley at and south of
Augusta, Ga.

The materials consist of mecrularly bedded coarse, arkosic, more or less micaceous sand,
with subordinate lenses of usually massive clay of greater or lesser purity. The terrane rests
“upon a basement of crystalline rocks and is separated from the overlying Eutaw and other
Upper Cretaceous and. Tertiary formations by.an unconformity. A short distance west of

Alabama River the formation passes unconformably beneath and is completely buried by

-.overlapping strata of the Tuscaloosa formation.
Fossil plants have been found in the terrane at one locality in Alabama.

UPPER CRETACEOTUS.
TUSCALOOSA FORMATION.

"The Tuscaloosa formatmn consists of irregularly bedded sands, clays, and gravels having an

estimated total thickness of 1,000 feet. The sands, even well down toward the base of the .

formation, are in places shghtly glauconitic; the clays are in part massive and in part thinly
laminated and are not uncommonly carbonaceous and lignitic; both the sands and clays
vary in color from light drabs and grays to dark greens or grays, and are in many places
varicolored, being blotched with purples, reds, pinks, yellows, and browns; the gravels oceur
chiefly in the basal beds of the formation near their contact with the underlylng basement rocks.

The formation rests unconformably upon a basement which consists chiefly of Paleozoic
rocks, but in part, toward the eastern end of the area, of crystalline rocks of probable pre-
Cambrian age, and in part, at the extreme eastern end of its occurrence, of Lower Cretaceous
strata. The terrane is overlain conformably by the Eutaw formation. _The Tusecaloosa forma-
tion has yielded a large number of fossil plant species.

EUTAW FORMATION.

Typical beds.—The Eutaw formation consists predominantly of more or less glauconitic
sand, massive to cross-bedded in structure, with, in parts of the terrane, irregularly interbedded
* fine lamin® and laminated layers of dark clay, the latter usually containing comminuted plant,

fragments and some lignite. In places the beds are calcareous, this being especially true of the
" basal part of the formation in the Chattahoochee region and of the uppermost beds of the
division throughout the greater part of its linear extent. The total thickness of the formation
is estimated to be 400 to 500 feet. The beds are believed to be entirely of marine origin, although
much of the formation was doubtless laid down in very shallow marine waters. On the basis
of the distribution of massive as opposed to laminated beds two members descrlbed below are
differentiated within the formation.
"The terrane rests with conformable relatlons upon the underlying Tuscaloosa formation,
and is overlain conformably in part by the Selma chalk and in part by the Ripley formation.

Marine invertebrate fossils occur abundantly in the basal 100 or 150 feet of the formation

in the Chattahoochee region. Fossils also occur abundantly in places in the Tombigbee mem-
ber of the formation, as explained below. Fossil plants have been found at two horizons below

the Tombigbee member in the Chattahoochee region.
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A. SPECIMENS OF EXOGYRA COSTATA, EXOGYRA COSTATA VAR. CAN-
CELLATA (NUMEROUS), GRYPHAA VESICULARIS, ANOMIA ARGENTARIA,
AND OTHER FOSSILS, WEATHERED FROM SELMA CHALK AT ‘“BALD
KNOB,” JOSEPH REYNOLDS PLACE, 3 MILES WEST OF CORINTH,
ALCORN COUNTY, MISS.

B. SPECIMENS OF EXOGYRA PONDEROSA, EXOGYRA PONDEROSA VAR.
ERRATICOSTATA (NUMEROUS), GRYPHAA AUCELLA, AND OTHER
FOSSILS, WEATHERED FROM BASAL BEDS OF SELMA CHALK NEAR
PUBLIC ROAD, 1 MILE WEST OF COTTON GIN PORT, MONROE
COUNTY, MISS.
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Tombrgbee sand member.—The Tombigbee sand member consists of massive, glauconitic,
* more or less calcareous and argillaceous sand.. Through Georgia, Alabama, and east-central
Mississippi it constitutes'the upper 100 to 200 feet of the formation. In northern Mississippi
it thickens above, embracing within its stratigraphic limits beds which are the time equlvalents
of a portion of the overlying Selma chalk.

Marine invertebrate fossils are common in the lower and upper parts of the member in the
Chattahoochee region and are numerous in the upper 50 or 75 feet of strata in Alabama and
in east-central Mlss1ss1pp1 they occur also at several horizons in the thickened portion of the
member in northern Mississippi. The teeth of fishes, partlcularly those of sharks, are numerous
in the uppermost beds of the member in Alabama and in east-central Mlss1ss1pp1, and with
them occur other scattered, fragmental, vertebrate remains.

Coffee sind member.—The Coffee sand member consists predominantly of glauconitic sands
characterized by irregularity of bedding and by the presence of thin lamin and thinly laminated
liyers of dark clay. The beds are the Tennessee representatives of the thickened -portion of
the Tombigbee sand member of northern Mississippi, which in turn represents the time equwa]ent
of the basal portion of the Selma chalk. (See P1. X.) The division has an estimated maximum
thickness of 200 to 300 feet. The beds contain an abundance of comminuted plant fragments
and scattered pieces of lignite. The member has yielded one identifiable fossil leaf, Saliz
eutawensis Berry (identified by E. W. Berry). (See p. 26.)

SELMA CHALK.

The Selma chalk consists in the main of more or less arglllaceous and sandy llmestones
‘rendered chalky by their large content of foraminiferal remains, with interbedded layers of
nearly pure, hard limestone at wide-intervals. In western Alabama the terrane has a measured
maximum thickness of 930 feet as determined by the record of a well at Livingston, in Sumter
County. The formation rests conformably upon the Eutaw formation, and where it attains its
maximum development in western Alabama and in east-central Mississippi is overlain uncon-
formably by Eocene strata. ' '

The chalk beds merge along the strike in either direction into nonchalky equivalents, which
in northern Mississippi and Tennessee are included in part in the Tomblgbee and Coffee sand
members of the Eutaw formation and in part in the Ripley formation, and in eastern Alabama
are included entirely within the Ripley formation. ‘

In addition to Foraminifera, the chalk beds contain invertebrate fossils in greater or lesser
abundance throughout their vertical and horizontal extent, the most conspicuous of which
belong to the families Ostreidee and Anomiidse. Fossils are especially abundant in places in
the impure, argillaceous phases of the terrane and weather out in great numbers. (See Pl XI,
A, B.) The chalk also contains scattered sharks’ teeth and other fragmental vertebrate remains.

RIPLEY FORMATION.

MISSISSIPPI, TENNESSEE, KENTUCKY, AND ILLINOIS.
’ 1

Typical beds.—The typical beds of the Ripley formation consist of more or less calcareous
and glauconltlc sands, sandy clays 1mpure limestones, and marls, of marine origin, reaching an
estimated maximum thickness in this region of 250 to 350 feet. The formation rests with con-
formable relations in part upon Paleozoic rocks, in part upon the Eutaw formation (in Ten-
nessee), and in part upon the Selma chalk. From Tennessee and northern Mississippi south-
ward the successively higher beds merge along the strike into the chalky limestones of the Selma.
formation. Northward the typical beds of the Ripley formation are believed to merge hori-
zontally into a series of sands and clays of shallow-water origin, to which the name McNairy
sand member is given. The formation is overlain unconformably by Tertiary beds of Eocene age.

The typical beds of the Ripley formation contain in many places an abundance of inverte-
brate fossil remains, some of which are in a remarkably perfect state of preservation. Sharks’
teeth occur scattered sparingly through the deposits, which also contain a few fragments of
‘bones.
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" McNairy sand member.—In the vicinity of the Tennessee State line the typical beds of the
Ripley formation, except for a small thickness at the base, appear to merge along the strike into
irregularly bedded, nonglauconitic sands and subordinate clays, for the most part of shallow-
water origin. Their lithologic dissimilarity to the typical Ripley makes desirable a separate
designation for them, and the name McNairy sand member, derived from McNairy County,
Tenn., is proposed. This member probably reaches a maximum thickness of 400 or 500 feet.
The beds have yielded a few imperfectly preserved leaf remains.

ALABAMA AND GEORGIA,

Typical beds.—The Ripley of eastern Alabama and of the immediate Chattahoochee region
in Georgia resembles in all essential physical characters the Rlpley of the type region in north-
ern Mississippi. The total estimated thickness of the formation in the Chattahoochee region is
950 feet. .The Ripley rests with conformable relations upon the Eutaw formation. From the
base upward the successively higher beds merge along the strike westward in Alabama into the
Selma chalk. Along the southern border of the formation in Alabama and northeastward in
Georgia portions of the formation, and eventually all of the formation, merge into lithologically
dissimilar materials. These variations from the typical materials are described below as members.

The formation is overlain unconformably by Eocene strata.

As in Mississippi, the typical Ripley in this region contains an-abundance of invertebrate
fossil remains which are at many places in a fine state of preservation. Scattered fragmentary -
vertebrate remains occur, including bones and teeth. Poorly preserved fossil leaves have been
discovered in marine materials at one locality.

Cusseta sand member.—Northeast of the Chattahoochee region in Georgia the basal 200
or 300 feet of the formation merges along the strike of the beds into fine to coarse, irregularly
bedded, nonglauconitic and noncalcareous sands with subordinate clay lenses, for the most part
of shallow-marine, but perhaps in part of estuarine and in part of fresh-water origin. These
constitute the Cusseta sand member of the formation. No invertebrate fossils have been found
in this member. A few species of fossil leaves have been found at two localities.

Providence sand member.—The upper beds of the Ripley formation also merge northeast-
-ward into irregularly bedded sands and clays similar to those of the Cusseta sand member.
These form the Providence sand member of the formation. The thickness of this member at
its type section near Providence post office (now abandoned), 8 miles west of Lumpkin in Stew-.
art County, is 140 or 150 feet. Northeastward from the type locality the total thickness of the
member increases, and the underlying typical beds of the Ripley, the “Renfroes marl” of
Veatch, which intervenes between the Cusseta and Providence members, becomes thinner and
appears to pinch out entirely in. Macon County; beyond this county to the eastern extremity of
its areal occurrence the entire thickness of the formation appears to be made up of these two
members. The Providence sand is also represented west of Chattahoochee River along the
southern border of the Cretaceous area in Barbour, Bullock, and Pike counties, Ala.

No fossil remains have been found in this member.

SURFICIAL DEPOSITS.

The Cretaceous deposits are overlain locally in their area of outcrop by relatively thin
surficial deposits, which have been disregarded in the mapping because their distribution has
not been determined in sufficient detail and because their representat;ion is not germane to the
problems treated in this report.

The surficial deposits consist chiefly of gravels, sands, clays, and loams. Some of them
occupy the uplands between the streams and belong to the class of deposits commonly referred
to the Lafayette formation (Pliocene ?); the remainder are disposed along the sides of the river
valleys in the form of terrace deposits and are of Pleistocene and Recent age. Terraces are
well developed along Tombigbee, Marion, Alabama, Coosa, Tallapoosa, and Chattahoochee rivers.
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FAUNAL ZONES AND SUBZONES.!
STRATIGRAPHIC RELATIONS.

The paleontologic researches carried on in the eastern Gulf region have resulted in the
differentiation of several invertebrate faunal zones and subzones in the Upper Cretaceous
deposits. Named from the top downward, these are as follows:

1. The Exogyra costata zone, which embraces all the typical marine beds of the Cretaceous above the EZogyra

. 11-marked sub-
ponderosa zone. Near the top a we Uppermost beds of the Ripley formation:

zone designated the Liopistha protexta subzone is (present locally in the region)”
traceable through a part of the region. New fau- Yy T Liopistha protexta subzone
nal elements appear in extreme uppermost Cre-  |[[77777T77
taceous beds which locally in the region intervene  Ezogyra costata zone 4
between the Liopistha protexta subzone and the
base of the overlying Eocene. . Setma chalic
2. The Ezogyra ponderosa zone, which is - gozlanegul%’
divisible into (a) the part of the zone included ei' S o e
between the Mortoniceras subzone and the base of Butaw for-
the Evxogyra costata zone, and (b) the Mortoniceras
subzone. Exogyra ponderosa zone 4
3. The basal beds of the Euta.w formation,
The stratigraphic positions of each e
of these paleontologic divisions and the 1. m,gax;bfe j Mortoniceras subzone
estimated thicknesses of strata embraced US| Ms0s . |f
by them are shown in the generalized E
had
eeti 1) 2
section (fig. 1) 5| aos
: 1] S . .
FOSSIL LOCALITIES. };Basal beds of the Eutaw formation

For convenience in discussing the
distribution and ranges of the eastern
Gulf Cretaceous fossils the localities from
which collections have been made have
been grouped into the eight areas which

v Tuscaloosa
are roughly outlined on the sketch map formation
(fig. 2) and which may be designated (1) . 1000

western Tennessee; (2) northern Missis-
sippi; (3) region of Houston, Pontotoc,
Aberdeen, Tupelo, etc., Miss.; (4) east-
central Mississippi and an adjacent por-
tion of Alabama; (5) region of Warrior

an d Tombigbee rivers, Al&.; (6) region FicUurE 1.—Generalized section sl}owing fossil zones qn(.I s‘ubz‘oncs i%lthe eastern
Gulf Upper Cretaceous deposits. In northern Mississippi and in Tennessee

of Alabama River , Ala. ; )] r?gion of the top of the Eutaw formation rises to higher stratigraphic levels than in Ala-
Chunnenugga Rldge, etc" Ala ; (8) Ch at- ?wma and in east-central Mississippi, and includes the time equivalents of the

. PR basal portion of the Selma chalk. Flgures indicate thigkness in feet. (See
tahoochee River and Georgia. PL. X, p. 20.) .

DISTRIBUTION AND RANGE OF THE SPECiES.

The stratigraphic ranges of the invertebrate fossils identified from the areas just named
are given in Tables 1 to 8, inclusive. In Table 9 the ranges as given in Tables 1 to 8 are sum-
marized, and columns are added showing the stratigraphic occurrence in the Carolinas and
New Jersey of such of the eastern Gulf species as are common to those States. 'Comparison
with the western Gulf Upper Cretaceous faunas is omitted from the table and in large part
from the text discussions, because the ranges of many of the species in that region are as yet
but imperfectly known. Approximate correlations are possible, but as paleontologic investi-
gations are now being conducted by the writer in the western Gulf region he has deemed it best
to postpone an attempt at exact correlation until the results of this later work are available.

1 Sce pp. 41-55.
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In determining the fossils and preparing the lists on which the tables are based the writer
was hampered by the fact that the types of many of the species were not at hand for comparison

and that he had to depend on published descriptions and illustrations.

89° 87° 83°

tsonville
D

4

[d

8 - 83°

100 [ 200

==t

300 Miles

FIGURE 2.—Sketch map showing areas of paleontologic collections listed in Tables 1 to.8. The
numbers on the map correspond with the numbers of the tables.

The lists must therefore
be regarded as of a preliminary
character. For this reason it
is to be expected that the ex-
haustive studies of the faunas
of the region soon to be under-
taken will show the necessity
for many changes in nomencla-
ture and will reveal some errors
in the determinations of genera
and species. It is also to be
expected that somespeciesnow
regarded as restricted inrange
within certain limits will be
found also at higher or lower
horizons. But thislessening of
the number of restricted forms
will probably be offset by the
discovery of - new restricted
forms, and by the recognition
of specific differences in forms
now regarded as having wide
verticalranges.. Itisbelieved,
however, that such changes as
are found necessary will be of
minor importance as.regards

their effect upon the major conclusions reached through these preliminary studies. Many
questionably identified species and many forms identified generically only have been omitted
from the tables.
TasLe 1.—Range of Cretaceous fossils in western Tennessee.®
[Area 1 on sketch map, fig. 2.]
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Gryphaa vesicularis LamarcK. .. .. ... ..o i ciieieeeaaaaa . X X X feeennn
L€ 300233 10153 ol 0. o ') 1 RO S PN X X
L€ 2R o €55 ¢4 1003 4 o TR T 4R - TR Y (R X X
Exogyra costata var. cancellata Stephenson. .. ... ... .. e i iiieiiiiiaaaaa X b G TR .
E. ponderosa ROCIOr. . .. ... ... ie ettt iiieea ettt iiiaree et eeeen oo X |fee-nnn
E. ponderosa var. erraticostata Stephenson............ ... e X X
Pecten quinguecostatus SOWerDY ... ..o ettt i e irere e e eeenea e e X {eeennn
Anomia argentaria Morton..... X X ] X
Paranomia scabra (Morton). . X X feeeaen
Veniella conradi (MOFtON). ... oot uee e i aeia e e eie e eean i D R P

a The numbers are the collection numbers of the U. S. Geological Survey; the collections are in the U. 8. National Museum.

6927.—Selmer-Adamsville road, 3 miles west of Adamsville, Tenn. L. W. Stephenson, collector.
6926.—Lexington-Chesterville road, about 7 miles east of Lexington, Tenn. L. W. Stephenson, collector.
6928.—Selmer-Adamsville road, one-quarter mile west of Adamsville, Tenn. L. W. Stephenson, collector.

6929.—A.damsville-Coffee Landing road. about 4 miles southwest of Coffee Landing, Tennessee River, Tenn. L. W. Stephenson, collector.



TasLr 2 —Range of Cretuceous fossils in northern Mississipps @

[Area 2 on sketch map fig 2 p 24
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Echinodermata
Cssidulus subquadiatus Conad
¢ Linthiy varabibis Slocum
Hemuwster ungula (Motton)
Vermes
Serpuly cretacen (Comad,
S sp (nearly stiaight tube)
Hamulus squamosus Gabb
H onyx Morton X X
Mollusca
Nucula pererassa Contad X X X
N cunelfions Cont wd
N eufien 15 Cabb A
N sp nov (found also 4t Snow Eill N ¢ ete) «
Leda protexta Gabb x
L pmniforma Gabb
L fongifions Conid
Gucull ea vulgatls Mot ton X X X <
C antiosa Morton ) R :
C sp (et G ewolmensts  bb) x
L11 onoaren sp nov
Nemeodon eufilensis (Gabb) X X X
N brevifions Coniad
N sp (tound also ot Blufttown Gy efc ) «
Clycymevs subaustralt (d Orbi ny) X | X1 X X | X
Pinna Ly eata Comad X
Geer villiopsis ensifor mis (Contad)
G sp nov X
Inocet vinus a1genteus Comad X X X
Pter1y petrosy (Comad) X
Ostiea subspatulaty Foibe X
O plumosa Moz ton
O tecticosta Gabb X X
O peculianis Coniad
O pandy Mot ton
8 11va L’u(natck . y X | X
sp nov (very mregulu
Giryphey veswu%m 15 Lamuclk X
G vomer (Morton) X X
g 'Luce(;lla R%ﬁmﬂl ) % ;
5p (smooth convex,
LE~ogy1a costata Say X X X X X X X X X X X X
L costabta v _ceancell vt Stephenson
L ponderosa Roemer A
L pondetoss var erraticostata Stephenson
T1igonia eufalensis (' X | X X < .
f‘ thoxalmefthtmtonbb 9 X X w | 4 |
angulicost vty Ga X
%ecten quinquecostatus Sowerby X X X X X | X |« X
|
|
|

X
X
N
X

XX
X
XX X XX XX
X

XX XX
XXX

X

X

X

XX
AX
XX
X

XX
XXXX

XX
XX
XX
AX
X
X
X
X
A
N
XX
X

XXX
XX
HXXXXX XX
XXXX XX
XX
XX
XX
N XN A
X XK
X
X XXXX

XX
XN

X
XX
XK

SN
AKX
XX
XX

X
XX

venustus Moiton
ugillensis Conrad X
butlingtonensy Gabb
stmplicius Coniad
tenuitestu Gabb
quinguenatius Conrad X
parvus (Whatheld
comradi ( Whitfield)
Lima 1eticulata I orbes X X X
L acufilineatn (Comad) X

Anomiy argent win Morton

A sp nov (found also at B utons Bluft Ala etc)
Paranomin seabra (Morton) X
Pulvinites agentea Conind
Crenslln serica Contad A X
G elegantuly Meek and I Zerdeul

Dietssensty tippana Conra
Pholadorny- oceidentalis Morton
Petiplom~ applicata Contad
Anatimy i anteradiata Comad

A postsuleata (Comad)

Lathoph w y 1ipleyan v G ibb
Liopistha protexta Conind X
Cuspidaiia ventiicosn Meek and Hayden
Ventella contada (Morton) X X
Lte cuolinensis Coniad
Vetericudiy crenaluaty (Conrd) X X A
C1ass vtellites 11pley wna Conr 1d A X | X1 X
G pteropsis Conrad »
C caiolinensis Comad

C eufrlensis Gabb X X
Scambula perplna Contad X
L'enea pingwis ( Contad) X A
Spheetella concentiica Contad
Cudium eufaulense Contad X X
C spulmani Contad
¢ dumosum Conrad
C kummel: Weller X
C tppanum Coniad X X
Protocardium sp nov
Cypiimer1y depiessy Contad X
C alta Conrad
Aphiodina tippana (Coniad) X
A 1egii Contad
Le,umen planulatum (Conrad) ¥
Ainonn eufalensis Conrad A
Linear i, metastriata Conrad
L ? ornatissima, Weller
Garlellipticy Gabb
Leptosolen blPllCd.tB, (Conrad) X
Cymbophota hintes (Contad)

Schuzodesma appressi Grabb X
Corbuln crassiplica Gabb X X
G cuolmensis Comad
Panopea deciss Conrad
Gastiochzena americana Gabb
Pholas cithar y Morton
Dentalium ripleywnum Gabb
D sp noy

Cadulus obnutus (Coniad)
Delphinul 1ipido a Morton X
Peuissolnx octolirata (Conrad)
Tichoptropis? canceliaria Conrad
Seala sillimant (Mor ton)

Lunabia obliquata Meek and Hyden
Gy1odes crenata Contad

G petrosn (Morton)

G abyssma (Morton)

Lutitella ver tebroides Mot ton X X
i tippana Comad
I tina Conrad X X
L sp nov (two spual 11dges) X
L' sp nov (large)
Laxispua lumbiiealis Gabb X
Ptarocerelly tippana (Contad)
Anchura abrupty Conr ad

A decemlnata (Conrad)

A 1ostiata (Gabb)

Pugnellus densatus Coniad X
Pyropsis perlata Comad
Stiepsidul y internupta (Contad) X
Lusus holmesi.nus Gabb

I' tippanus Comrad

I ¢ novemlit vtus Conrad
Pyritasus bellaluatus (Conad)
P subdensatus Comad
Liopeplum cretacen (Conrad)
L canalis (Conivd)

L subjugosum (Gabb)

L hodetmum (Conrnd) e
Volutomoipha dumnsensts Dall X
V eufalensts (Conrad)

Motren cancellaia Contad
Pleurotoma ? melanopsis (Conrad)
P ¢laquerty (Contad)

Drilin'? novemlirata (Conrad)
Daphnella ? intea Conrad

D ?subfilosy Conrnd

Acteon Linteus (Coniad)

Ringiculn pulchelly Shumard X X
Bullopsis cretacea Coniad
Bullv mcrostoma Gabb
Cyhichna recty Gabb
Nautilus dehay1 Mot ton X
Baculttes tippaensis Conrad

B cuwnatus Morton

Seaphites cont vdr (Morton)
Sphenoidiscus pleutisepta (Contad)
S lenticularls (pOwen)

Luruhtes alteinatus Luomey ! A X |
Belemnitella americana (Mor ton) ! X '
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a The numbers are the collection numbers of the U & Geological Survey the collections are in the U & National Museumn

64681-b —New Albany Pontotoe rond 3 miles south of New Albany Miss south side of Kings Creelk L W Stephenson collector vo2 6462 —Crum s old mull site east Elatchie Creek 16t miles nottheast of Ripley Miss L W Stophenson and L G Johnson collectors
6468c-d —See dogeription of preceding locality 0877 —Cut of Southern Ry three (%ll’!l‘telb of v e west of Wensogy Alcorn County Miss L W Stophenson collector
6872 —Road leading from New Albany to Ecru about 2 miles east of the main New Albany-Ecruroad exposureatfoot ofnorth ficing slope of Kings Creek valley 6460 —I rom gullies in field north of New Albany 10wl on et side of Lishomingo Creel valley one quarter mile west of Bethany Lee County Miss L W
about 3 miles south of New Albany Miss L W Stephenson collector Stephenson collector
6808 —New Albawny Wallerville 10ad at foot of north facing slope of Kings Creek valley 2miles south of New Albany Miss [ W Stephenson collector 6871 —Booneville Ripley 101d via Blackland a mile west of Blacklwnd Irentiss County Miss L W Stephonson collector
6869 —Cut of St Louis & San Liancisco B R (Liisco System) 1 to 1+ miles southeast of New Albany Miss Mixture of Bocene and Cretaceous fossils 4t base of 6406 — Lhiee and one half miles notthwest of booneville Miss  Cullies 1n Selina chilk L W Stephenson collector
Eocene L W Stephenson collector 64090 b —Bald Knob Joseph Reynold s place, Alcorn County 3 miles west ot Cotnth, Miss
0878 —Lee s old m1ll site 2 mules noitheast of Keownville onioad to Molino Union County Miss L W Stephenson collector 6879 —Cut of Southern Ry 24 mules west of Cotnth Miss L W Stephenson collector
712 —Lhiee miles south of Molino Union County Miss I W Stanton collector 6901 —Guntown Blarioad 2miles west of Cuntown Miss L W Stephenson collector
711 —C R Hall sfvrm Union County Miss | W Stanton collector 6902 —Cuntown Blur 10ad, 1 miule west of Cuntown Miss L W Stephenson collector
7o odl, 016,707 6464 —Bluft on OwlCreel 3 mules northeast of Ripley lippah County, Miss I W Stanton L ¢ Johnson and L W Stephenson collectors 6903 090% —Cul of Mobile & Ohio R R just north of Cuntown Miss ~ L W Stephenson collector
61630-h —Yancey Fill Ripley Counth1oad 3* miles no thiest ot Ripley Miss L W Stephenson collector 6908 —Booneville Blacklwnd 1oad about one half mile east of Blacklund Prentiss County Miss L W Stephenson collector
042 708 —Bullock s old mill site 2 mules south of Dumas lippah County Miss 1 W Stantonand L C Johnson collectors 64,7 —One and one half mtles southwest of Booneville Lrentiss County, Miss fiom Fuuius north stde of Booneville Geeville road L. W Stephenson collector
710 —Dumns, Miss 1 W Stanton collector 83 84, 114 t400 —Cut of Mobile & Ohio R R just south of Booneville iiss L G Johnson and I, W Steplhenson collectors
709 —W O Keu) sfmm 2' miles south of Dumas Miss L W _Stanton collector 82 —In an abandoned matl pit a mile west of Booneville Miss L C Johnson collector
5ol —Nabers Coal Bluft near Dumas Miss Sec 20 1 o R 4L L ( Johnson collector 6913 —Cut of Mobile & Ohio R R 3§ miles south of Cotiath Miss L W Stephenson collector
odd —NI -sec 14 I 4 R o Iippah County Miss I, ¢ Johnson collector 6907 —Bluft on v small branch thiee quarters of v mile south of Booneville Miss and a few hundied yuds east of t1wcks of Mobile & Ohio R I L W Stephen
960 —Messer s well 6 miles southeast of Ripley red landsand high hills L ( Johnson collector son collector
909 —Holmans Migh Hill Tippah County Miss NW gsec 18 I' 4 R 5 L C Johnson collector 3187 6160 —Cut of Southein Ry 3 mules southeist of Cormnth Miss  I'tom base of Selm chalk wd tmmediate top of undetlymg Dutws formation A I
714 —Lander s mill [Lippah County Miss 1 W Stanton collector Crider and I ' W Stlephenson collectors
6870 —Whtte Oak Creek place of Charles Alexander being 4 part of the old Booker Pate plantation o mules northeast of Ripley Migs [ W Stephenson 6lod 0909 —Booneville Burton 10ad vin Hae g old mill site 5 miles e1st of Booneville M1 s L W Stephunson collector
collector 6408 0910 6911 —Near Hare s old mull ite on Big Biown Creek, 9 miles east of Booneville Mis I W wtephonson collector
(18 —Walnut Creek 7 miles northeast of Ripley Lippah County Miss 1 W Stanton collector 6461 —Cut of Southern Ry 2 miles notthwest of Burnsville lfahoxmngo County Miss (Huguds Bellscontiact ) I W wotephenson collector
646609 —Land of I A Roberts ot miles eist of New Albany Miss o few rods north of New Albany Baldwinroad at The Caves

105 —No 81—1t (ILoficepage2i) No 1



TABLE 3.—Range of Cretaceous fossils, region of Houston, Pontotoc, Aberdeen, Tupelo, etc., Miss.o

[Area 3 on sketch map, fig. 2, p. 24.)

| Tom-i E -
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Ripley formation. Selma chalk, i g:,i ; fﬁ};‘ﬁ{a (Tombigbee sand
?sand‘i . member).
Ezxogyra costata zone. Exrogyra ponderosa zone.
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Echinodermata:

Cassidulus subquadratus Conrad
C. intermedius Slocum......................olL
Hemiaster lacunosus Slocum

H. parastatus (Morton).........................
Linthia variabilis Slocum..............ooo..
Yermes:
Hamulus onyx Morton............o..o.oooaio..]
H. squamosus Gabb
H. major Gabbuee.eanooiiuiiiiiii
Mollusca:
Nucula pererassa Conrad...........oooiiioa...
Perrisonota protexta Conrad.
Cuculleea vulgaris Morton......................
Pinna laqueata Conrad..................o....o.
Inoceramus argenteus Conrad.
Ostrea tecticosta Gabb..................oooo..l
O. plumosa Morton . eueeonieiieneaneaaian..
O.larva Lamarck.........ooooiiemiinii.
O.panda Morton...............ocooeeaan.n
O. peculiaris Conrad
O.Igpénow'r;c ()round also at Blue Banks Landing,’
L ) 1 )
Gry'phéa aucella Roemer
Q. vesicularis Lamarck...._ ... ................
G. vomer (Morton)..........coooeeiiiiniiiiannn
G. sp. (smooth, CONVeX)......coovuuienirnnannn.
Exogyra costata Say
E. costata var. cancellata Stephenson...........|
E.ponderosa Roemer..... .. ..coccevaennoiaa..
E. ponderosa var, erraticostata Stephenson.....
Pecten venustus Morton.......cecoveeieenne...
P.argillensis Conrad......ccoeceeiiioioaiaa.
P. quinquecostatus Sowerby...................
P. tenuitestus Gabb
Plicatula urticosa (Morton).....
Anomia argentaria Morton.....................
A.sp.nov.(found alsoat Bartons Bluff, Ala., ete.).|
Aﬁp. nov. (cf. undescribed species from Snow

i, N. C.

Paranomia scabra (Morton)..........ccocoaoan..
Cymella bella Conrad..............coooiiaaees
Liopistha protexta Conrad.....................
Veniella conradi (Morton).......................
Cardium tippanum Conrad......................
C. spillmani Conrad
Cyprimeriaalta Conrad........................
Gastrocheena americana Gabb.................
Pholas cithara Morton................c..o...o..
Gyrodes abyssina (Morton).....................
Turritella tippana Conrad......................
T. vertebroides Morton..........................
T, sp. nov. (two spiral ridges)...................
Nautilus dekayi Morton................... ...
N.SP.DOV. (Jarge). e iracacaieie i aaan]
Baculites tippaensis Conrad....................
B. carinatus Morton...._...................ll
Placenticeras guadalupse Roemer..............
Mortoniceras texanum Roemer (var.?).........
Belemnitella americana (Morton) «..........._..]

o The numbers are the collection numbers of the U. S. Geological Survey; the collections are in the U. S. National Museum.

4053.—One mile south of Houston, Miss., on New Orleans, Mobile & Chicago R. R. A. F. Crider, collector.

No number.—Houston, Miss. Collector (?). 3

6849.—From washes in field just northeast of Mobile & Ohio R. R. track (Houston branch), 1} miles northeast of Houston, Miss. L. W. Stephenson, collector.

1]64t73.—].i‘1'om slope facing Soctahoomah Creek valley on Houston-Buena Vista road, 2 miles east of Houston, Miss., in Chickasaw County. L. W. Stephenson,

collector.

6474.—One and one-half miles south of Houston, Miss., on main road leading south, in Chickasaw County. L. W. Stephenson, collector.

6470.—Ro0ad leading south from Pontotoc, Miss., one-half to three-quarters of a mile from town. L. W. Stephenson, collector.

No number.—Location, Patterson farm, 3 miles south of Pontotoc, Miss. Collector (?).

No number.—Location, Pontotoc, Miss. Collector (?).

6852.—Exposure along right bank of small branch, oue-eighth to one-quarter mile south of the station (New Orleans, Mobile & Chicago R. R.) at Pontotoc,

Pontotoc County, Miss. L. W. Steﬁ)henson, collector.
6853.—Street exposure at southeast edge of Pontotoc, Pontotoc County, Miss., near new embankment of New Orleans, Mobile & Chicago R. R. L. W.

Stephenson, collector. .

6854.—New cut of New Orleans Mobile & Chicago R. R., one-half mile south of the station at Pontotoc, Pontotoc County, Miss. L. W. Stephenson, collector.
Ste 1)6'.§5(3]8].‘(‘)—New1 ]()r'l;gans, Mobile & éhlcago R. R., about 2} miles northwest of Pontotoc, Pontotoc County, Miss. Abandoned ballast pit on east side of track. L. W.

on, collector.

6855.—150ntotoc-Tupelo road, a mile east of Pontotoc, Pontotoc County, Miss. L. W. Stephenson, collector.

6856.—Pontotoc-Tupelo road, 2 miles east of Pontotoc, Pontotoec County, Miss. L. W. Ste&hensou, collector.

6857.—Pontotoc-Tupelo road, about 5 miles east of Pontotoc, Pontotoc dounty, Miss. L. W. Stephenson, collector.

6850.—Cut of Mobile & Ohio R. R. about 7 miles northeast of Houston, Chickasaw County, Miss. (Houston branch). L. W. Stephenson, collector.

6469.—Aberdeen road, 63 miles southeast of Pontotoc, Miss., on south side of creak at end of bridge. L. W. Stephenson, collector.

6471.—Troy-Shannon road, one-quarter mile east of Troy, Pontotoc County, Miss. L. W. Stephenson, collector.

6860.—Houston-West Point road, about 2 miles southeast of Caradine store, Clay County, Miss. From a bald spot. L. W. Stephenson, collector.

6859.—West Point-Houston road, one-quarter mile south of Caradine store, Clay County, Miss. From a bald spot. L. W. Stephenson, collector.

6472.—From gullies south of Troy-Shannon road, 3 miles east of Troy, in Lee County, Miss. L. W. Stephenson, collector,
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Miss,
lands of Town Creek.

6863.—From washes in hill slope facing west, a short distance north of Pontotoc-Tupelo road, 6 miles west of Tupelo, Miss. L. W. Stephenson, collector.
6866.—Okolona-Houston road, 44 miles west of Okolona, Miss. L. W. Stephenson, collector.

6865.—Okolona-Houston road, 3 miles west of Okolona, Chickasaw County, Miss. L. W. Stephenson, collector.

6864.—Okolona-Houston road, 2 miles west of Okolona, Chickasaw County, Miss. L. W. Stephenson, collector.

6867.—From bald spots and gullies near Okolona-Pontotoc road, 24 miles northwest of Okolona, Miss. L. W. Stephenson, collector.
6895.—Pontotoc-Tupelo road, 33 miles west of Tupelo, Miss. L. W. Stephenson, collector.

6896.—Pontotoc-Tupelo road, about 3 miles west of Tupelo, Miss. L. W. Stephenson, collector,

6894.—From bald spots on and near Tupelo-Chesterville road, three-quarters of a mile west of Tupelo, Miss.

6889.—From the bed of a dry branch intersecting Okolona-Houston road, one-half mile west of Okolona, Miss. L. W. Stephenson, collector.
6890.—From a bald spot on west edge of the town of Okolona, Miss. L. W. Stephenson, collector.

6891,—From bald spots near Okolona-Nettleton road, a mile northeast of Okolona, Miss. L. W. Stephenson, collector. .

6898.—Tupelo-Chesterville road, 13 miles west of Tupelo, Miss. L. W. Stephenson, collector.

6899.—From gullies north of Plantersville-Verona road, about 1% miles east of Verona, Miss. L. W. Stephenson, collector.

6897.—From washes east of Tupelo-Verona road, in field 2% miles south of Tupelo, Miss. L. W. Stephenson, colfector. .

6892.—From gullies on Erskine Miller’s place, near Black Oak Grove church, a few rods west of Nettleton-Okolona road and about 7 miles northeast of Okolona,

L. W. Stephenson, collector, . .
6893.—Nettleton-0kofona roadil‘; miles southwest of Nettleton, and a mile southwest of bridge over Town Creek, at foot of east-facing slope bordering the bottom

L. W. Stephenson, collector.
6453, 6900.—Tul?elo-Fulton road, about 1% miles east of Tupelo, Miss. (Tongue of Tombigbee sand member of Eutaw formation.) L. W. Stephenson, collector.
6452 —Tupelo-Fulton road, about 8 miles west of Fulton, Miss., and 2 miles east of Mooresville, Miss., in Lee County. L. W. Stephenson, sollector.

6836, 6888.—One mile west of Cotton Gin Port, Monroe County, Miss. L. W. Stephenson, collector.

6922, 6923, 6924.—Blue Bluff, Tombigbee River, right bank, 24 miles north of Aberdeen, Miss. L. W. Stephenson, collector.

6925.—Bluff below railroad bridée at Aberdeen, Miss., Tombigbee River. L. W. Stephenson, collector.

6887.—One mile west of Cotton Gin Port, Monroe County, Miss. L. W. Stephenson, collector.



TABLE 4.—Range of Cretaceous fossils, east-central Mississippi and an adjacent portion of Alabama.s

[Area 4 on sketch map, fig. 2, p. 24.]
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Molluscoidea:
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Mollusca: .
Nucula percrassa Conrad. .........covooimiiiiiiiiiiiinaiiaan.
Ledalongifrons Conrad ......................... e

Perrisonota protexta Conrad....... ... ... ...
Cucullzea vulgaris Morton .......... ...l
Arcarostellata Morton...... ... ... ...l
Ostrea plumosa Morton............................. e .
O. tecticosta Gabb........oooio i
O.panda MOTtOn. . ...
O.larva Lamarck. .. ooeuenoiie e i
0. peculiaris Conrad................ e
0. sp. nov. Every irregular)...... ...l
0. sp. nov. (long, thin, irregular) A
Gryphea vesicularis Lamarek........................olL
G.vomer (MOTtOn) . ... veiiei i aaas
G.aucella ROBMEr. ... ..o e
Q. sp. (smooth, convex) ................
ExX0gyracostata Say ..o ennrir i
E. costata var. cancellata Stephenson.................. ... ... ...
E. ponderosa ROBMET ... e o uuemneemaenaaeaetmaaiaaaciaaaeaaoa,
E. ponderosa var. erraticostata Stephenson
Trigonia thoracica MOTton ..........o.oooieiii il
Pecten quinquecostatus Sowerby. .. ... ...l
P.tenuitestus Gabb........ ...
P. venustus Morton. .. g
P.argillensis Conrad...........ooooiiiiiiii L
Dianchora echineta Morton............... g
Plicatula urticosa (Morton). .......o.oo i
P. sp. nov. (found also at Livingston, Ala.,ete.)....................
Lima reticulatas FOrbes. .....c.oveirivemrnneneinna i
Anomia argentaria MOrtom .. ..o oeeeiieoiiii it
A. sp. nov. (found also at Bartons Bluff, Ala.,ete.)................
Paranomia scabra (Morton) . .. oooioivniiiin et i
Crenella serica Conrad. ... ........ ..o,
Liopistha protexta Conrad........... ...l
Cuspidaria jerseyensis Weller......................
Veniella conradi (Morton)............coooeaiooo.
Etea carolinensis Conrad. ...,
Crassatellites vadosa Morton.....

Radiolites austinensis Roemer
R. sp. nov. (found at Starkville, Miss.,etc.) ..... .................
Spheerella concentricaConrad...........o. oo iiiiiiiLL
Cardium spillmani Conrad.........covimmmniii L
Cyprimeriaalta Conrad. ... ... ... iiiiiiiiiii..
Le§umen planulatum (Conrad).....ocoveeieii i
Delphinulalapidosa Morton. ...........ocooooiiiiiiiiiiiiiiio.
Perissolax octolirata (Conrad) N
Scala sillimani (MOPtON) .. - .. oo ai it e e iaaaaaa
Lunatia obliquata Meek and Hayden..................._...........
Gyrodes petrosa (MOrton). ... .....oooieriiiiiiiiiiiiaiii
G. abyssina (MOTtON) .. ..o u ettt ee i ce i caeaa e
Xenophoraleprosa (Morton)........oc.oooooiiiiiL
Bulla mortoni Forbes..........cooieemrmmmmeiiiiieiiiiiiiaaaaaa..
Nautilus dekayi MOTEON . o ..oooiiiimiiie i,
PO o0 (1o 1 € E:V - D
Baculites tippaensis Conrad. .. ....oocveeuieeiitiiiiiaiaaaaaa.
B.carinatus Morton........ ... it
B.asper MOTtOM .. .. oottt

Scaphites conradi (Morton). ... ...oceeueaeieaaiaeenniannnnenn..
thenodiscus lenticularis (OWen)....ceeemieeninieiiiaceaaanann..
Placenticeras planum Hyatt.....c.oooeemeeeai il
P. guadalups (ROBMET) ... .. vemiaeriiiie i,
Mortoniceras texanum (Roemer)lévar. Meeens e . e . ..
Hamites sp. nov. (found also at Moscow Landing, Ala., ete.)....... .. B RPN PO SRR .
.Belemnitella americana (Morton).....eeeeeeeecereniieneencaennJoeaid X | X oeeeioeeeiieccicd] X feeiidd X feeiil] Xl X |eeeidcil X eeei]eeenes X

a The numbers are the collection numbers of the U, S. Geological Survey; the collections are in the U. S. National Museum.

6835.—Scooba-Giles road, 3 miles east of Scooba, Kemper County, Miss. L. W. Stephenson, collector. 498.—“Moonplace’’ and “Rock Cut,’” 2} miles east of Starkville, Miss. L. C. Johnson, collector. (Ripley formation.)
6480a-H.—Six miles north of Scooba, Miss. Wahalak-Binnsville road, west-facing slope of Wahalak Creek valley. L. W. Stephenson, collector. 493 —Five miles north of Starkville, Oktibbeha County, Miss. L. C. Johnson, collector. (Horizon doubiful.)
No number,—Wahalak, Miss. ‘Wetherby, collector. 6862.—West Point-Cedar Bluff road, a mile east of Cedar Bluff, Miss., near west end of bridge over Line Creek. L. W. Stephenson, collector.
6838.—One-fourth mile west of Macon-Shuqualak road, and about a mile north of Shuqualak, Noxubee County, Miss. From bald spot in field. L. W. Stephen- 6881.—Sakatonchee River, just below bridge of West Point-Montpelier road, about 3} miles west of West Point, Miss. L. W. Stephenson, collector.

son, collector. . 6882.—West Point-Montpelier road, 2 miles west of West Point, Miss. L. W. Stephenson, collector.
6836.—Macon-DeKalb road, 7 miles south of Macon, Miss. (Weathered out of top of Cretaceous in bald spot.) L. W. Stephenson, collector. 6883.—Abandoned pit of West Point Brick, Tile & Lumber Co., on northern outskirts of West Point, Miss. L. W. Stephenson, collector.
6837.—Macon-DeKalb road, 74 miles south of Macon, Miss. From exposures in bank of Running Water Creek near bridge. 6422.—One-half mile northwest of Jett, Pickens County, Ala., from gully in field near J ett-Foxtragf[road. L. W, Steghenson, collector.
6479a-d, 6839.—Macon-Shuqualak road, one-half mile south of bridge over Running Water Creek, and 5 miles south of Macon, Noxubee County, Miss. L. W. 0884.—Gullies in field of Mr. Terrell, just north of Columbus road, 2 miles due east of West Point, Miss. L. W. Stephenson, collector.

Stephenson, collector. . 0885.—Gullies on land of H. B. Strong, 53 miles a little north of east of West Point, Clay County, Miss., on road which turns north from Waverly Ferry road and
6842.—Edmonds bridge over Oaknoxubee River, 74 miles west of Crawford and 2} miles west of Fairport, Miss. L. W. Stephenson, collector. leads to Bartons Ferry. L. W. Stephenson, collector.
3186, 6843, 6844.—Agricultural and Mechanical College near Starkville, Oktibbeha County, Miss. Gullies on college grounds east of the buildings. A. F. Crider, 6419z—¢c.—Fairfield Bluff, Tombigbee River, near Cochrane, Pickens Count§{ Ala. L. W. Stephenson, collector.

W.N. Logan, and L. W. Stephenson, collectors. X . 6880.—Land of Charles §trong, bein; avgarﬁ' of the old Allen Gavin place, NE. } sec. 30, T. 16 N., R. 19 E. (12 miles east of Brookville, Noxubee County, Miss.).
6845.—Gullies on Aiken farm about 23 miles north of Starkville, Miss. L. W. Stephenson, collector. _ Picked up loose in field east of house. L. W. Stephenson, collector.
6846.—Gullies near Starkville-Osborn road, about 3 miles northeast of Starkville, Oktibbeha County, Miss. L. W. Stephenson, collector. 6919.—Plymouth Bluff, Tombigbee River, Miss., 4 to 5 miles northwest of Columbus, Miss. (Weathered from base of Selma chalk.) L. W.Stephenson, collector.
6847.—Lee Pearson’s place, Houston-Starkvilie road, on slope facing Trim Cane Creek, 3 miles northwest of Starkville, Miss. L. W. Stephenson, collector. £920.—Roadside gullies from locality near Plymouth Bluff to one-quarter mile south of Plymouth Bluff, Tombigbee River, Miss. (Weathered from baseof Selma
6861.—Near Cedar Blufi-Montpelier road, at side of road leading north, about 4} miles northwest of Cedar Bluff, Miss. L. W. Stephenson, collector. chalk.) L. W. Stephenson, collector. R
6480c-f.—See description of 6480a-b, given above. 6420.—One and one-half miles northeast of Cochrane, Miss., Stones Ferry, Tombigbee River, near Alabama, Tennessee, and Northern R. R. bridge. L. W.
6479c.—See description of 6479a-b, given above. Stephenson, collector. :
6841.—Cut of Mobile & Ohio R. R., 3 miles south of Macon, Noxubee County, Miss. L. W. Stephenson, collector. 6421.—One and one-half miles east of Cochrane, Pickens County, Ala., on border of Tombigbee River swamp, at foot of “Boykins Ridge.” L. W. Stephenson,
6475.—Bluff on Oaknoxubee River, a quarter of a mile below wagon bridge, Macon, Miss. L. W. Stephenson, collector. collector.
6476.—Two miles a little south of west of Macon, Noxubee County, Miss., on Louisville road. L. W. Stephenson, collector. 6450, 6921.—Bluff a few hundred yards above the railroad bridge at Columbus, Miss. L. W. Stephenson, collector.
6478.—Plantation of T. W. Brane, 2} miles south of Macon, Noxubee County, Miss., at roadside. L. W. Stephenson, collector. 282, 6451a-¢, 6914-6918.—Plymouth Bluff, Tombigbee River, Miss., 4 to 5 miles northwest of Columbus, Miss. L. C. Johnson and L. W. Stephenson, collectors.
6840.—Three miles northwest of Macon, Miss., on road leading northwest and crossing Oaknoxubee River, 10 miles from Macon. L. W. Stephenson, collector. 6448.—Vinton Bluff, Tombigbee River, Miss,, right bank, about 13 miles northwest of Columbus, Miss. L. W. Stephenson, collector.
6848.—Starkville-Osborn road, 5 miles northeast of Starkville, Oktibbeha County, Miss. Roadside exposure. (Ripley formation.) L.W. Stephenson, collector. 6449.—Bartons Bluff, Tombigbee River, in Ciay County, 12 miles northeast of Columbus, Miss. L. W. Stephenson, collector.
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TaBLe 5.—Range of Cretaceous Jossils, region of Warrior and Tombigbee rivers, Ala.a

[Area 5 on sketch map, fig. 2, p. 24.]

Selma chalk. Eutaw formation (Tombigbee sand member).
Erogyra costata zone. Ezogyra ponderosa zone.
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Molluscoidea:
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Mollusca:
Cucullsea vulgaris Morton ........cooiiiiiiiiiiiiiiiaaans
Ostrea plumosa Morton. ... ..c.cmvenniiiiiiiiiaa.
O. tecticosta Gabb.....onimniiii i e
O.panda Morton. ...ccoeuimmiiniemearaeiaaiiianaaeaans
O.larva Lamarck...........o..oceeeaaaiat JR
0. peculiaris Conrad
O.cretacea MOTtON . v overecneoioarnanninaniunaneenannn

0. sp. nov. (found salso at Blue Banks Landing, N. C., etc.)
0Q.sp.nov. (very frregular). ..........co.i iiiieaia..
0. sp. nov. (found also at House Bluff, Ala,, ete.)........ e
Gryphza vesicularis Lamarck................ ... ...
G. vomer (MOFtOI) . « oo veemeeiicieeneaniieeiaaenaeanans ..
G.aucella ROGMEr. . ....oooniiiiiia i, ..
EX0gYTa costata Say¥ .. ... oomiiiietiai it
E. costata var, cancellata Stephenson.................... ...
E.ponderosa Roemer.............c.ccaonnnn ..

E. ponderosa var. erraticostata Stephenson..
Trigonia thoracica Morton................... -
Pecten quinquecostatus Sowerby.......... .. ...l A
P. venustus Morton. ........ ..ol e
Plicatula urticosa (Morton). ... sersreemeeciiaeiaaaas
P.?sp. nov. (found at Demopolis, Ala., ete.).............| ...
B T 1 T

Anomia argentaria Morton.............. ...l
AL SD. DOV . . e eiacaiatiaaaaan
Paranomia scabra (Morton)
Crenella serica Conrad .. ... ... il
Liopistha protexta Conrad. ...l
L. alternata Weller. .........oooiniionioiiiiiii i ..
Veniella conradi (MOrton). .......ecceaeiiiiiiieaaan. ..
Etea carolinensis Conrad. ...........c..oiiiiiL
Crassatellites vadosa Morton...........................
Radiolites austinensis Roemer..............._............
Cardium dumosum Conrad. .. ....covoeeiiiiiiiiii
Legumen planulatum (Conrad)
Corbula carolinensis Conrad. . ............ ... ... ...
Panopes decisa Conrad. .........oooeiiii il
Gastrochgena americana Gabb ........ .. ... ...l
Beala sillimani (Morton). ... ....cooeeeeniiiiii
Perissolax octolirata (Conrad). . ..... ...
Gyrodes petrosa (MoOrton). . ........ooooiiiiiiiL
G. abyssing (MOrtOIn). .. vouneerarmamea i
Xenophora leprosa (Morton). . ...........................
Turritella vertebroides Morton. .........cocoeiiieiinnnn..
T.trilira Conrad. .. oo oveniearriieiae e
Bulla mortoni Forbes. ... cocvviemeeeenniiii el
Nautilus dekayi Morton. .. ......co....coooiiiooia. ...
N. 1:scp. nov. (large, found also at Plymouth Bluff, Miss.,

ete.
Baculites tippaensis Conrad.
B. carinatus Morton.........
B. asper Morton.......
B. columna Morton. ........
Scaphites conradi (Morton). .
Placenticeras planum Hyatt.
Hamites torquatus Morton. .
H.SP.NOV. .o eeeieeeeecnicnnnnnnn
Belemnitella, americana (Morton)

o The numbers are the collection numbers of the U. S. Geological Survey; the collections are in the U. S. National Museum.

292, 6438.—Moscow Landing, Tombigbee River, about 14 miles below Demopolis, Ala., in Sumter County. L. C. Johnson and L. W, Steghenson, coliectors.
L ()49.?, 564, 6796.—Old phosphate pit on land of John Wiatt, now owned by J. W. McCarty, 13 miles west of Coatopa, Sumter County, Ala. L. W. Stephenson and
. C. Johnson, collectors.
6797.—Liv’ingston-Coatopa road, about 24 miles southeast of Livingston, Ala. From bald spot. L. W. Stephenson, collector.
6798.—Livingston-Coatopa road, about 2 miles southeast of Livingston, Sumter County, Ala. ~ From bald spot. L. W. Stephenson, collector.
I 67&9.—Livingston-Ramsey road, near bridge over Sucarnochee Creek, one-half mile north of courthouse at Livingston, Sumter County, Ala. L. W. Stepheuson,
collector.
6801.—Livingston-Curls Station road, about a mile south of the courthouse at Livingston, Ala. L. W. Stef!:lqnson, collector.
5400, 6802.—Livingston-Curls Station road, about three-quarters of a mile south of the courthouse at Livingston, Ala., and just south of the bridge over
Sucarnochee Creek. L. W. Stephenson, collector. . . .
5399.—Livingston-Epes road, from one-half to 14 miles northeast of Livingston, Ala. Weathered from Selma chalk. L. W. Stephenson, collector.
6795.—Linden-Gallion road, 9% miles north of Linden and 8 or 9 miles south of Gallion. From Selma chalk bald spot. L. W. Stephenson, collector.
; m?su’ 643?[, 6930.—Bartons Bluff, Tombigbee River, about 9 miles below Demopolis, Marengo County, Ala. T. Wayland Vaughan, L. W. Stephenson, and L. C.
ohnson collectors.
6803.—Livingston-Epes road, 3} miles northeast of Livingston, Sumter County, Ala. Roadside exposure. L. W. Stephenson, collector.
6804.—Livingston-Epes road, 41 miles northeast of Livingston, Sumter County Ala. Roadside ex-gosure. L. W. Stephenson, collector.
L 643)6.—Near immons Landing, Tombigbee River, Sumter County, Ala. (2213 miles above Mobile), about 7 miles below Demopolis, Ala. L. W. Stephenson,
collector.
6435a-b, 6931.—Bluff on Tombigbee River, Demopolis, Ala. T. W. Vaughan and L. W. Stephenson, collectors.
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6434.—Bluff on Warrior River, Ala., near plant of Portland Cement Co., a mile east of Demopolis, Ala. (237 miles above Mobile). L. W. Stephenson, collector.
6805.—About 6 miles north of Livingston, Ala., on road leading north from Livingston-Epes road. Roadside exposure. L. W. Stephenson, collector,
6806.—Jones Bluff, Tombigbee River, Sumter County, Ala., near Epes. L. W. Steg}lenson, collector.

6433.—Backbone Bar Bluff, Warrior River, Greene County, Ala. (2393 miles above Mobile). L. W. Stephenson, collector.

6431.—Upper end of bluff opposite Lake Bend Bar, Warrior River, Greene County, Ala. (254 miles above Mobile). L. W. Stephenson, collector.
64320-c.—Hatchs Bluff, Warrior River, Hale County, Ala. (244 miles above Mobile), a mile below mouth of B airie Creek.” L. W. Stephenson, collector.
6430.—Right bank of Warrior River below Dupheys Landing in Greene Coun?, Ala. (about 262 miles above Mobile). L. W. Stephenson, collector.
6429b.—Wolfs Bluff, Warrior River, Hale County, Ala. (2664 miles above Mobile). (Base of Selma chalk.) L. W. Stephenson, collector.

6427.—Stephens Bluff, Warrior River, Greene County, Ala. (278} miles above Mobile). L. W. Stephenson, collector.

5397.—Choctaw Bluff, Warrior River, Ala. L. W. Stephenson, collector.

5398.—One mile north of Choctaw Bluff, near Selma chalk-Eutaw line. Weathered out of Selma chalk near road. L. W. Stephenson, collector.

273.—Choctaw Bluff, Warrior River, Ala. (Base of Selma chalk or top of Eutaw formation.) L. C. Johnson, collector.

6428b.—Erie Bluff, Warrior River, Hale County, Ala. (2672 miles above Mobile). (Base of Selma chalk or top of Eutaw formation). 1. W. Stephenson, collector.
6429a¢.—See description of 6429b, given above.

6428, 64280, (932.—Erie Blutf, Warrior River, Hale County, Ala. 3.267} miles above Mobile). T.“Wayland Vaughan and L. W, Stephenson, collectors.

273, 318, 6425¢.—Choctaw Bluff, Warrior River, Greene County, Ala., 4 miles south of Eutaw (2794 miles above Mobile). L. C. Johnson and L. W. Stephenson,

collectors.
6424.—Finches Ferry, Warrior River, Greene County, Ala., 3 miles east of Eutaw (287} miles above Mobile). L. W. Stephenson, collector.



TABLE 6.— Range of Cretaceous fossils, region of Alabama River, Ala.a

[Area 6 on sketch map, fig. 2, p. 24.)
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Selma chalk. fg{or'l;a- ? Selma chalk, Transition beds of Eutaw formation to Selma chalk. Eutaw formation (Tombigbee sand member).
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Mortoniceras subzone.
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Vermes:
Hamulus onyx Morton . . c..ooeimie i iaiciiiaaeceeaeaaeaeamansfeermmee]eae e D G [RPURPDIN F U PP et R0 R e oupus) DR pon PRSP PR PR IR SR SIS SRR MUY NI RPN RO MO (PR SO FURUN FN EA SR
Molluscoidea:
Terebratulina floridana (Morton) .. _............ooooiiiiiaiiinfeeenans X X D S D B L e R L e i T e e e e [ ) PSP ) PR
Mollusca:
Nucula pererassa Conrad ... ....oiuniiieii ot ia i
Cucullzea vulgaris Morton.
C. antrosa Morton..................
Glycymeris subaustralis (d’Orbigny) . .
Ostrea subspatulata Forbes.......oc.oan...
O. plumosa Morton.........
0. tecticosta Gabb..
O. cretacea Morton.

0. panda Morton...
O.larva Lamarck....
O. peculiaris Conrad. .
8. ifluviana Linngeus. . ...

.Sp.nov. (very irregular).................
O. sp. nov. gfound atg]%ouse Bluff, Ala., etc.).
Grypha vesicularis Lamarck
G. vomer (Morton)...........
G. aucella Roemer ....
Exogyracostata Say.................
E. costata var. cancellata Stephenson.
E.ponderosa Roemer. ...........cceeeuennnn
E. ponderosa var. erraticostata Stephenson.
Trigonia thoracica Morton..................
Pecten quinquecostatus Sowerby -
P. burlingtonensis Gabb
Plicatula urticosa (Morton).................
Lima sp. (cf. L. pelagica Morton).........cooeeieiinniiiiiiiiao.
L. acutilineata (Conrad)
L. sp. nov. (found at Old Canton Landing, Ala., ete.)............... .
Anomia argentaria Morton...........cccceeencanenaa.. .
Liopistha protexta Conrad. .
L. alternata Weller.........
Veniella conradi (Morton). ....
Crassatellites vadosa Morton..........
Radiolites austinensis Roemer
Cardium spillmani Conrad.....
Legumen planulatum (Conrad).
Gastroch®na americana Gabb ....
Delphinula lapidosa Morton. ...
Perissolax octolirata (Conrad)............
Scala sillimani (Morton)......
Gyrodes petrosa (Morton). ..
G. abyssina (Morton)
Xenophora leprosa (Morton). ...
Turritella vertebroides Morton
T. trilira Conrad...........
Bulla mortoni Forbes. ..
Nautilus dekayi Morton
N. sp. nov. (large, found also at Plymouth Bluff, Miss., e
Baculites tippaensis Conrad
B. carinatus Morton........
B. anceps Lamarck?..
B. columna Morton. ...
B. asper Morton........
B. labyrinthicus Morton.. ..
Scaphites conradi ( Mormn;‘. ......
Placenticeras guadalups (Roemer) ...
P.planum Hyatt. ..ooo-coloeooo o
Mortoniceras texanum (Roemer) (var.?)
Hamites torquatus Morton ...................

H. sp. nov. (found also at Moscow Landing, Ala., e
Belemnitella americana (Morton)

¢ The numbers are the collection numbers of the U. S. Geological Survey; the collections are in the U. S. National Museum.

172.—Sec. 24, T. 13, R. 10, east of Carlowville, southwest of Minter, Ala. L.C.Johnson, collector. (Although the description of this locality is indefinite, the fossils
are probably from a horizon corresponding to that at Old Canton Landinghand in the upper part of Prairie Bluff.)

310.—The “Larry Dawson” bluff on Alabama River, just above the mouth of Tearup Creek. L. C. Johnson, collector. [Apparently a mixture of several
near-by localities, but all from practically the same horizon.—L. W. 8.] . .

6439, 6789.—Alabama River, Old Canton Landing, Wilcox County, Ala., about 14 miles below the mouth of Pine Barren Creek. L. W. Stephenson, collector.

270,6793.—Prairie Bluff, Alabama River, Wilcox County, Ala. L. C. Johnson and L. W. Stephenson, collectors.

6791.—Rocky Bluff, Alabama River, about a mile above Prairie Bluff, Wilcox County, Ala.” (From chalk rock at top of section.) L. W. Stephenson, collector.

6794.—Shell Bluff on Shell Creek (or Prairie Creek), 5 miles southeast of Catherine, Wilcox County, Ala., a few hundred yards below bridge of Catherine-
Prairie Bluff road. L. W. Stephenson, collector. . . .

. 6790, 6792.—Rocky Bluff, Alabama River, about a mile above Prairie Bluff Landing, Wilcox County, Ala. (From gray marine sand forming lower part of bluff;

Ripley f’ormation.) . W. Stephenson, collector. X

180.—Butte on natural mound, Mount Jones, near Portland, Ala. Sec. 12, T. 13, R.9. (Horizon doubtful.) L. C. Johnson, collector.

6824.—One-third of a mile below the landing at Cahaba, Alabama River, Dallas County, Ala. L. W. Stephenson, collector.

6823.—Alabama River, just below railroad bridge at Selma, Dallas County, Ala. L. W, Stephenson, collector.

6442a.—Alabama River, House Bluff, about 12 miles above Benton, Ala., right bank. (From base of Selma chalk.) 1. W. Stephenson, collector.
.. 6446.—The Henderson place, 2} or 3 miles south of Wetumpka, Ala. From beds near base of Selma chalk. (This isa block of Selma chalk faulted down below
its normal position and thus preserved from erosion.) L. W. Stephenson, collector.
.. 6447.—Adam Ensen’s place, about 2 miles southeast of Wetumpka, Ala. From beds near base of Selma chalk. (Thisisa block of Selma chalk faulted down below
its normal position and thus preserved from erosion.) L. W, Stephenson, collector. )

6832.—I"eld just east of cut of Louisville & Nashville R. R., 2 miles southwest of the Union Station at Montgomery, Ala. (Weathered from beds near the
contact between the Tombigbee sand member of the Eutaw formation and the overlying Selma chalk.) L. W. Stephenson, collector.
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307.—~Alabama River, Morgans Landing, Autauga County, Ala. L. C. Johnson, collector. .

6829.—In field one-half mile west of Kenan’s mill and 3 or 33 miles northwest of Selma, Dallas County, Ala. L. W. Stephenson, collector. (These fossils occur
weathered from beds near the contact between the Tombigbee sand member of the Eutaw formation and the overlying Selma chalk, and doubtless a part of them
came from the few feet of transition beds between the two formations. However, some specimens are shown by the adhering matrix to come from beds beneath the
transition beds, and these are indicated in the table as coming from a lower horizon.)

141.—From Bluegut Creek near Selma, Ala. L. C. Johnson, collector. Parenthetical remarks under 63829 apply here also.

142.—Southeast part of sec. 18, T. 17, R. 12, near Selma, Ala. L. C. Johnson, collector. Parenthetical remarks under 6829 apply here also. 3

149.—Dug from bank of ravine in the NW. 1 sec. 14 on Valley Creek, 2% miles northwest of Selma, Ala. L. C. Johnson, collector. Parenthetical remarks
under 6829 appl],:‘{[ here also. .

321.—Near Hamburg, Perr{)County, Ala. L. C. Johnson, collector. Parenthetical remarks under 6829 apply here also.

265.—Prairies of Massillon, Dallas County, Ala. (Weathered from the containing strata.) L. C. Johnson, collector.

6833.—Cut of the Loulsvifle & Nashville R. R., 2 miles southwest of the Union Station at Montgomery, Ala. L. W. Stephenson, collector.

6442b.—Same locality as 6442a, described above, but from a lower stratum. . .

176, 302, 6830, 6831.—Batte Smith Bluff, Alabama River, about 14 miles above Selma, Ala., by the river, and 10 miles east of Selma by the wagon road. L. W.
Stephenson and L. C. Johnson, collectors.

293.—Cunninghams Bluff, Alabama River. L. C. Johnson, collector.

6828.—From oyster ledges, in ravine one-half mile west of Kenan’s mill, Dallas County, Ala. (3 or 3} miles northwest of Seima). L. W. Stephenson, collector.

147.—Surface, secs. 12 and 13, south of Valley Creek, east of Kenan’s mill, 3 miles northeast of Selma, Ala. L. C. Johnson, collector.

312.—Valley Creek near Selma, Ala, L. C. Johnson, collector. . .

6441.—Public road one-half mile east of Old Hamburg, Perry County, Ala. Top of Tombigbee sand member of Eutaw formation. L. W Stephenson, collector.
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Eutaw formation (Tombigbee sand member).
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Vermes:
Serpulacretacea (Conrad)
damulus onyx Morton
H. squamosus Gabb
H. major Gabb........
Mollusca:
Nucula percrassa Conrad
N. eufalensis Gabb...
Leda longifrons Conra
L. pinnaforma Gabb.............
Trigonoarca maconensis (Conrad)
Breviarca cuneata (Gabb,

Nemodon sp. nov. (found also at Blufitown, Ga., etc.).

Barbatia lintea Conrad
Gervilliopsis ensiformis (Conrad
Ostrea tecticosta Gabb.........
0. plumosa Morton............
0. peculiaris Conrad.......................
0. sp. nov. (found also at Blue Banks Landing, N
SPiDOVeunn e eeaennnnns
Gryphea vesicularis Lamarck.
G. aucella Roemer.........
Exogyra costata Say...
E. ponderosa Romer.....
Pecten argillensis Conrad.
P. simplicius Conrad.......
P. quinquecostatus Sowerby.......
P. sp. niov. (found also at Snow Hill
Lima reticulata Forbes ..
Anomia argentaria Morto:
A. ornata
A. sp. nov. (found also at
A. sp. (cf. A. lintea Conrad)
Crenella serica Conrad.
Pholadomya occidentalis Morto:
Cymella bella Conrad
Liopistha protexta Conrad.....
L. sp. (aff. L. alternata Weller)
Veniella conradi (Morton). .
Etea carolinensis Conrad. ..
Eriphyla conradi (Whitfield)...
Crassatellites carolinensisConrad . ........
C. sp. nov. (found also at Roods Bend, Al
Scambula gerplana Conrad.
Lucina glebula Conrad. ..
Tenea pinguis (Conrad)..
Cardium spillmani Conrad.
C. eufaulense Conrad
C. alabamense Gabb.........
Isocardia sp. (cf. I. cliffwoode
rimeria depressa Conrad
Aphrodina regia Conrad..
Cyclothyris alta Conrad......
Legumen planulatum (Conrad
Baroda carolineusis Conrad...
Linearia ? ornatissima Weller
Leptosolen biplicata (Conrad)
Schizodesma appressa Gabb..
Corbula crassiplica Gabb.........
C. carolinensis Conrad.
Dentalium ripleyanum Gabb.......
Lunatia obliquata Meek and Hayden.
Gyrodes crenata Conrad............
Turritella trilira Conrad.
T. quadrilira Johnson.. ..
Scaphites conradi (Morton
Sphenodiscus lenticularis (Owen

X

X

X

collector.

6784.—Cut of Louisville & Nashville R. R. 1} miles north of Fort Deposit, Lowndes County, Ala. L. W.Stephenson, collector,
6785.—Cut of Louisville & Nashville R. R. 2 milesnorth of Fort Deposit, Lowndes County, Ala. L. W. Stephenson, collector.
6786.—Cut of A tlantic Coast Line R. R. one-fourth mile north of Naftel Station, Montgomery County, Ala. L. W, Stephen-

som, collector.

6787.—One-fourth to one-half mile east of Orion, Pike County, Ala., in road leading east. L. W. Stephenson, collector.
6815-6819.—West end of Central of Georgia Ry. cut, one-half mile west of Union Springs, Bullock County, Ala. L. W,

, Bullock County, Ala.
6821.—Cut of Central of Georgia Ry. 2} miles west of Union Springs, Bullock County, Ala. L. W. Stephenson, collector.
6822.—Cut of Central of Georgia Ry. 23 miles west of Union Springs, Bullock County, Ala. L. W. Stephenson, collector.
6814.—Cut of Central of Georgia Ry. 1§ miles southwest of Hurtsboro in Bullock County, Ala. L. W. Stephenson, collector.

(To face page 24.)

Stephenson, collector.
6820.—*‘Conecuh Falls,” Union Sprin,
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o The numbers are the collection numbers of the U. S. Geological Survey; the collections are in the U. S. National Museum.
6783.—Cut of Louisville & Nashville R. R. 13 miles north of Fort Deposit, Lowndes County, Ala. L. W. Stephenson,

L. W. Stephenson, collector.

No. 6.

6811.—Cut of Seaboar:

collector.
L. W, Stephenson, collector.

collector.
L. W. Stephenson, collector.

6826.—Cut of Central of Georgia Ry. 33 miles southwest of Seale, Russell County, Ala. L. W. Stephenson
6808.—Wagon bridge over Hatchechubbee Creek one-half mile south of Pittsview, Russell County, Ala.

6813.—Cut of Central of Georgia Ry. 3 miles northeast of Hurtsboro, Russell County, Ala. L. W. Stephenson, collector.
6812.—Central of Geox;fia Ry. bridge a mile southwest of Hatchechubbee, Russell County, Ala.

Air Line Ry. one-half mile west of Hooks, Russell County, Ala. L. W. Stephenson, collector,
6445.—Tuskegee-Fort Davis road about 6 miles south of Tuskegee, in Macon County, Ala. L. W. Stephenson, collector.
6825.—Cut of Central of Georgia Ry. one-balf mile northeast of Hatchechubbee, Russell County, Ala. L. W. Stephenson,

6827.—Cut of Central of Georgia Ry. 5 miles southwest of Scale, Russell County, Ala. (25th milepost from Columbus, Ga.).

collector.
. W. Stephenson,

6809-6810.—Seaboard Air Line Ry., at bridge over Hatchechubbee Creek, 2 miles west of Pittsview, Russell County, Ala.
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Lchmodermata
Cassidulus porrectus Clail
C subconicus Clark
C conodeus Cluk
C merococeus Gaob
C subquadiatus Conrrd
Hermiister ungula. (Morton)
H lacunosu Slocumm
? Coptosoma mottont (de Lortol)
\ ermes
Serpula cretacen Comad
S barbates Mot ton
S sp inemly straught tube)
Hamulus onyx Motton
H major Gabb
H squamosts G ibb
Mollusea
Nucul percrassa Contd
N cunetftons Contad
N eufalensts Grabb
N sp (cf undescubed species from Snow Hill N C)
Leda pinnafoima Cabb
L longifions Conad
Perrisonota protexta Conad
Cucullea vulguis Morton
C lttler (Gabb)
C cirolinensis (Gabb)
C ant10s1 Morton
Trigonoarca maconensis (Conrad)
Breviarca umbonata (Conrad)
B cuneata (Cabb)
Nemodon eufalensis (Gabb)
N brevifions Comad !
Sp nov !
Barbatia linten Conrad !
Glycymeris subaustralis (d Orbigny)
Gorviliopsis ensiformis (Conrad)
Perna sp nov
Ostrea subspatulata I orbes
O plumosa Morton
O tecticosta Gabb
O larva Lamarck
peculiaris Conrad
cretacea Morton
sp nov (large)
sp ch undescribed species fiom House Bluft Ala )
sp (aff O lugubris Conad)
sp nov (foundalsoat Blue BanssLanding N ¢ ete )
Grypheea ve cularis Lamarck
G aucella Roemer
Exogyra costata bay
E costata var cancellata Stephenson
E ponderosa Roemer
L ponderosa var erraticostala Stephenson
E upatotengis Stephenson
Trigonia eufalensis Gabb
I' angulicostata Gabb
T sp nov (found also at Snow Hull N C etc)
Pecten quinguecostatus Sowerby
P argillensis Conrad
P sumpliciug Conrad
P burlingtonensis Gabb
P tenuitestus Gabb
P quinquenarius Conrad
P sp nov gfound also at Snow Hill N C ete)
Lima reticulata Torbes
L acutilmneata (Conrad)
L pela,ica (Morton)
Anoma argentaria Morton
A lintea Comad
A lmifera Conrad
A ornata Gabb
A sp nov (found also at Snow Hil' N ¢ efc
Paranomia scabra (Mrrton)
Pulvinites argentea ¢ mrad
Cronella serica Conrad
Drenssensia tippans Conrad
Pholadomya oceidentalis Morton
P littlel Gabb
P sp nov
Anatimya anteradiata Contad
Cymella belly Conrad
Liopistha protexta Conrad
L alternata Weller
L sp (aff alternata Weller)
Cuspidia ventricosa Meek and Hayden
Venuella conradi (Morton)
Ltea carolinensis Conrad
Vetericardia c1enalirata (Conrad)
Crassatellites pteropsis Conrad
C eufalensis Gabb
C carolinensis Conrad
C sp nov
Scambula perplana Conrad
Arena carolinensis Conrad
Lucina glebula Conrad
Tenes pinguis (Conrad)
Sphgrella concentrica Conrad
Cardium eufaulense Conrad
C spillmani Conrad
C kummeli Weller
C tippanum Conrad
C alabamense Gabh
TIsocardia cliffwoodensis Weller
Cyprimerin depressa Conrad
C alta Conrad
C densata (Conrad)
Aphrodina tlpgana (Conrad)
A" rogla Conra:
Cyeclothyris alta Conrad
Legumen planulatum (Conrad)
Baroda carolinenss Conrad
B sp nov
ZCnona eufalensis Conrad
Linearia metastriata Conrad
L sp nov
Leptosolen biplicata (Conrad)
Cymbophora lintea (Conrad)
Schizodesma appiessa Gabb
Corbula crassiplica Gabb
¢ carolinensis Conrad
Panopea decisa Conrad
Gastrocherna americana Gabb
Dentalium ripleyanum Gabb
D sp nov (found also at Owl Creek Miss )
Cadulus obnutus (Conrad)
Scala sitlimani (Morton)
Lunatia obliquata Meek and Hayden
Gyrodes crenata Conrad
Turritella vertebroides Morton
I' trilira Conrad
I' quadrilira Johnson
1 sp nov (two spiral ridges)
Pterocerella tippana Conrad
Pugnellus densatus Conrad
Strepsidura mterrupta (Conrad)
Rapana stantoni Weller
Volutomorpha dumasensis Dall
Morea cancellaria Conrad
Pleurotoma? melanc&nsm (Conrad)
P ? Iaqueata (Conrad)
Ringicula pulchella Shumard
Cylichna recta Gabb
autilus dekvyl Morton
N sp nov (laige foundalsoat Plymouth Bluff Miss etc )
Placenticeras sp (c¢f P guadalupe P oemer)
Sphenodiscus pleuiisepts (Conrad)
ortoniceras sp (¢f M texwnum Roemer)
Hamites sp nov (found also at Prarte Bluft Ala etc)
Turrilites alternatus [uomey
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o The numbers are the collection nurnbers of the U S Geologleal Survey the collcetions are in the U & National Museum

6390 —Chattahoochee River 11ght bank 1% mles above Othos Landing Henry County Ala L ‘W Stephenson collector

859 —Chattahooches River a mile below the mouth of Pataula Creek I W Stanton collector

53760 —Credille s mull Pitauls Creek about : mile above the ‘Narrows Clay County, Ga  Otto Veatch collector

53760 6412 —Pataula Creek Clvy County Ga at the ‘Narrows 2 miles above junction with Chattahoochee River and 9 miles north of I'ort € unes

Stephenson and Otto Veatch collectors
855 —Chattahoochee River at mouth of Patauly Creek Ga P W Stanton collector
8,6 6397 —Chattahooches River Alexanders Landing 8 mules below Eufaula Ala, right bank I' W Stanton and L W Stephenson collectors
5903 6396 —Chattahoochee River White Oak Bluff 3 to 4 miles above mouth of Wellono Creek left bank and 10 miles below Lufaula Ala [ W Stephenson
collector
860 —Chattahoocheo River one half mile [a mule] below the mouth of Barbour Creek T W Stanton collector
6933 —One hundred and thirty nmnth milepost of Central of Georgla Ry Quitman County (a [About o mules southeast of Tufaula Ala
Veatch collector
8,7 —Chattahoochee River between Dufaula and Barbour Creek 2 miles below Lufaula Ala [ W Stanton collector
186 380 854 5416 6400 —Lufaula Ala I C Johnson W P Copeland 1 W Stanton and I. W Stephenson collectors
5417 —Mercers Mill Creek Central of Georgia Ry bridge near Georgetown Ga L W Stephenson collector
5383 —(reorgetown Coffinton road 6 miles south of Cofinton Ca and just south of bridge over small creek L W Stephenson collector
5389 —About 1+ miles east of Coffinton Ga 1n deep gully just north of road leadmg east to Dufaula Lumpkm road  Collected 100 feet below level of road L W
Stephenson collector
p5375 6418a—) —Johnsons Hill 4 mules south of Lumplun Stewart County Ga Otto Veateh and L ‘W Stephenson collectors
6413 6417 —Cuts of Seaboard Air Line Ry one quarter to 17 mules north of Renfroes Station Stewart County Ga L W Stephenson collector
30 9 —Bivens plantation on Dry Creek 3 miles west of Pmeville Marion County Ga 5 W MeCallie collector
3053 —Lanneyhassey Creek 4 mules south of Buena Vista, Marion County Ga 5 W McCallie collector
3051 —Cut m public road near Central of Georgia Ry bn(ige across Ninchfoonee Creek o mules northwest of Buena Vista Marion County Ga
collector
648> —J L B Usry s mill 7 miles north of Dllaville Ga and one half mile east of Murray crossroads L ‘W Stephenson collector
6483 —Cut of Atlanta Birmingham & Atlantic ® R 1% mu! s north of 1deal Ga L W Stephenson collector
8,0 6398 —Chattahooches River right bank oppo ite mouth of Buistahatchee Creek about 51 miles above Lufauly n Barbour County Al
and’l W Stanton colluetors
6399 —Cowikeo Creek right bank 300 yards wbove junction with Chattahoochee River Barbour County Ala L W otephen on collector
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LW

—L W 5] Otto

S W McCallie

L W Stephenson

(To face page 24 )

6401 6401b —Chttaboochee River loft bank Rood Lower Bend just below the mouth of Sonpstone Creek Stewwt County Ga 124 miles above Lufaula Ala

L W Stephenson, collector

5390 6102 —Chattahoocheo River Woolridge Landing (Upper Roods Bend) 13% miles above Lufaula in Barbour County Alv L W Stephenson collector

2381 —Buena Vista Lazewell 10ad about + miles northest of Buena Vista € 1 on south facing slope of Richland Creek valley L W Stephenson collector

390 6104 —Chattahoochee River bluff at [ lorence Stewart County Gy L W tephenson collector

1L 6%0‘38 —Chattahoochee River bluff at Blufttown Ga d1:mile below Columbus Stewart County Ga (70 to 90 feet above base of section) L W Stephenson

collector

53911l -—tChattuhoochee Raver one eighth of a mile below the bridge near Omaha (Scaboard Au Line Ry ) and about 37 miles below Columbus Ga L W Stephen
son collector

841 0392 640 —Chatiahoochee River bluff at Blufftown Stewart County G (Lower part of bluff ) 1 W Stanton and
L W Stephenson collectors

I 64tll —Columbus Lumplan road wouth side about 18 or 184 miles south of Columbus Ga near Jamestown Chattahoochee County Ga L W Stephenson

collector

5380 —One half mile notthwest of Gussety Ca 1n cut of Seaboard Air Tme Ry L W Stephenson collector

2079 —Lwo and one hlf mil<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>