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LETTER OF TRANSMITTAL.

\

GEOLOGICAL SURVEY OF ALA]'3AMA,
. Tuscaloosa, Ala., November 30, 1836.

SIR: I have the honor to transmit herewith a report on the observa-
tions of Mr. L. C. Johnson, of the U. S. Geological Survey, and myself
on the Tertiary and Cretaceous strata exposed along the Tuscaloosa,
Tombigbee, and Alabama Rivers in this State, made under instructions
from you during the summer of 1883, together with my own subsequent
observations. )

Although the report is a preliminary one and further investigations
in the same region are now in progress, recent publications have excited
such interest in the Tertiary and Cretaceous formations in the Southern
States as to justify immediate publication.

I have the honor to be, sir, with great respect, very truly yours,
’ EUGENE A. SMITH,
: , State Geologist of Alabama.

Hon. J. W. POWELL,

Director U. 8. Geological Survey, Washington, D. C.
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PREFACE.

During the summer of 1883 a trip was made by the authors, in a small
steamer, down the Tuscaloosa (also called Black Warrior or Warrior)
River, from Tuscaloosa to its confluence with the Tombigbee, down the
latter stream to its confluence with the Alabama, down the Alabama
and Mobile Rivers to the head of Mobile Bay, and thence up the last
two rivers to Prairie Bluff. This route, the localities of the accompany-
ing detailed sections, and other points mentioned in the text are indi-
cated in the accompanying geologic map of Alabama forming Plate XI.
The trip by steamer was made at the joint expense of the U. S. Geo-
logical Survey and the Geological Survey of Alabama. '

The first draft of this bulletin was prepared with the data collected
during this trip, there being added thereto information gathered by
myself in1872,.1880, 1881, 1882, and 1884 for the Geological Survey of
Alabama and for the Tenth Census of the United States.and informa-
tion obtained by Mr. L. C. Johnson in 1881, 1882, and 1883. The bulle-
* tin was not completed until I had gone over the whole ground again, in
the summer of 1885, in company with Messrs, T. H. Aldrich and D. W.
Langdon, of the Geological Survey of Alabama. Finally, the results
of my investigations in the same region during the summer of 1886 .
have been in large part incorporated. Though it is believed that the
accompauying sections of the Tertiary and Cretaceous strata of Ala-
bama are much more nearly complete and more trustworthy than any-
thing hitherto published, it should be said that the paleontologic ma-
terial has not yet been fully examined, and that the Ripley, Eutaw, and
Tuscaloosa formations require some farther investigation. The present
report must, therefore, be regarded as a preliminary one. -

The photographic views from which some of the illustrations have
been prepared were taken during the summer of 1885. It is greatly to
be regretted that some of the photographic plates of important locali-
ties were spoiled by dampness before prints could be obtained from
them. ' ’

The authors desire to express their indebtedness to Mr. W J Me-
Gee, of the U. S. Geological Survey, for assistance kindly given in the

(165) 13



14 .PREFACE,

preparation of the present report, and particularly for the discussion of
the age of the Tuscaloosa formation and for the résumé of results. '
Both authors co-operated in the field work and in the preliminary
discussion of the observations; but the present waiter is responsible for
the arrangement of the matter of the report, the plates, and the maps.
The manuscript, however, has received the approval of the associate
author. ' o
EUGENE A. SMITH.
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TERTIARY AND CRETACEOUS STRATA OF THE TUS-
CALOOSA, TOMBIGBEE, AND ALABAMA RIVERS.

By E. A. SmiTH AND L. C. JOHNSON.

INTRODUCTION,

In a memoir on the geological history of the Gulf of Mexico, pub-
lished in 1871, Dr. E. W, Hilgard gives in descending order the follow-
ing subdivisions of the Tertiary and Cretaceous in the Gulf States:!

Feet!
Post-Eocene Tertiary ....... Grand Gulf group (brackish) ...... 250
( Vieksburg..) ( 120
| Red Bluff... | i 12
. . | Jackson . &Manne group....... 80
Eocene Tertiary .......... ¢ Clalborne ! 1 60
Buhrstone. . 150
Lagrange. . i
Flatwoods. . }ngmtxc group...... 450
( Ripley group ceceeo.oiicnieiannn, 350
Cretaceous ..........c.... < Rotten Limestone group........... 1,200
{ Coftee (or Eutaw) group ..ee...... 300-400

Professor Angelo Heilprin,? using the publications of I5. w. Hilgard,
M. Tuomey, T. A.-Conrad, C. S. Hale, C. Lyell, and A. Winchell, and
manuscript notes furnished by the writer in 1873, has compiled the fol.
lowing section of the Eocene strata in Alabama :3

! [ . Fegt.
White Limestone (Jacksonian) ..._....oovooiiimtiiiiiiiiao.. B0
- Claibornian............. PR ¥ 4
Buhrstone (Slhclous Cla.lborne ot' Hllﬂ'a,l‘d) et aieaaa. 250
Wood’s Bluff and Bashi (Eolignitic) - .cce o oeorscainoommencoe aes 507

Our observations compel us to modify slightly the nomenclature of
these authors and to modify materially then estimates of the thickness
of the formations.

We are led to revive Tuomey’s term White leestone, and apply it
to the Vicksburg, Red Bluff, and Jackson divisions of Hilgard, since

! Proc. Am. Assoc. Adv. Sei., Vol. XX, p. 222, 1871; also Am. Jour. Sci.,B& ser., Vol.
11, p. 391 and map, 1871,

2 Contrib. to the Ter. Geol. and Pal. of U. 8., pp. 29, 30, 1884.
3First Bien. Rep. Geol. Ala., p. 154, 1850,

(167)° ' 15




16, TERTIARY AND CRETACEOUS STRATA OF ALABAMA. [BULL.43.

the collections recently made by Mr. T. H. Aldrich, but not yet de-
scribed, show that there are very few fossils severally peculiar to any
of 'these quasi-formations; and we are disposed to refer the several
strata to the Upper Eocene. We are also led to divide the Claiborne
of Hilgard into two formations, corresponding to his Calcareous Clai-
borne and Silicious Claiborne, respectively, and to restrict the term
to the upper. We follow Tuomey' and others in denominating the
lower formation the Buhrstone. Again, we are unable to discriminate
the Lagrange and the Flatwoods of Hilgard; and we find the formation
including these divisions to include also several beds containing marine
fossils.?

The three Cretaceous formations are easily distinguishable along our
rivers as distinetive rock masses; but in constructing our sections we
have been constantly confronted with the difficulty of fixing their bound-
aries with precision, since they appear to shade into one another, litho-
logically at least, by almost imperceptible gradations. Thus we are not
sure that any of the outcrops along either of. the rivers show the con.
tact of the Ripley beds with the upper part of the Rotten Limestone.
The contact of the loivermost strata of the latter formation with the un-
derlying sandy beds is clearly enough seen at several places, at Erie and
Choctaw Bluff, Tuscaloosa River, and at House Bluff, Alabama River,
&c.; but below the first 15 or 20 feet of these sands the strata for nearly
300 feet (and, indeed, to the base of the Tuscaloosa formation, perhaps
1,000 feet lower still) are exceedingly poor in fossil remains, except those
of vegetable origin, and even these are almost indeterminable. Dr.
Hilgard considers these fossiliferous sands (his Tombigbee Sand group) ;
as more nearly allied to the Rotten Limestone than to the Eutaw group,
and if we class them with the former then the line between the Rotten
Limestone and the Eutaw groups will come somewhere within the first
20 feet or so below the base of the calcareous part of the Rotten Lime-
stone. The limit between the Eutaw and the Tuscaloosa formation, in
like manner, is ill defined. It may further be mentioned that we have
not seen in Alabama any beds which we can identify as belonging to the
. Grand Gulf age. .

Our estimates of thicknesses vary considerably from those of Hil-
- gard, partly, at least, because his estimates do not represent the thick-
1First Bien. Rep. Geol. of Ala., p. 143, 1850.
2This formation has been denominated Eolignitic by Heilprin (Proe. Acad. Nat. Sci.
Phila., p. 159, 1881); but the law of priority demands the retention of the name Lig-
nitic, which was used in the same sense by Hilgard in 1860 or earlier. Once mors,
we feel compelled to restrict the name Entaw to tke glauconitic sands, laminated
clays, micaceous sands, &c., beneath the Tombigbee sand and above the Big Log
Shoals horizon. And, finally, for reasons stated fully on a subsequent page, we
apply the-name Tuscaloosa formation to the fossiliferous clays, purple clays and as-

sociated rocks exposed on the Tuscaloosa River from Tuscaloosa to White Bluff and
at many localitics between the Tuscaloosa and Alabama Rivers.

(168)




Tl ~ THICKNESS OF THE TERTIARY. 17

ness at any one locality, but the maxima in the Gulf States, and partly

because our estimates are based on careful measurements of actual ex-
posures of which only a part have hitherto- been examined.

Since our route described two approximately parallel lines at right
angles to the strike of the strata, we have generally been able to supply
the breaks in continuity of exposures along one river by satisfactory
exposures at corresponding stratigraphic horizons on the other, or at
_ some points inland but contiguous to the water courses.

In the Tertiary formations at two horizons only have we been unable,
by the combination of undoubtedly overlapping sections, to perfect our
stratigraphic column. These breaks, which, upon an assumed uniform
dip of 30 to.40 feet to the mile, cannot involve more than 50 feet.each,
probably much less, we have left blank, The blaek clays at the base of
the T rtiary are exposed along the Tombigbee River from Black Bluff
to Nabeola, a distance which, with such a dip as that assumed, would
correspond to a thickness of 260 feet.! These clays are much thinner
on the Alabama River, and in the Bladen Springs boring, as we interpret

it, the thickness is about 100 feet, which we have adopted in our section.

The apparently much greater thickness indicated by the exposures
along the Tombigbee is probably due to undulations in the strata.
" 'Our estimate of the total thickness of the Tertiary formations, rang-
ing from 1,630 to 1,700 feet, is considerably larger than any hitherto
made. Itis, however, a minimum, as may be seen from our plates giv-
ing the overlapping sections from which the stratigraphic column has
- been constructed. This estimate finds a strong corroboration in the rec-
ords of borings made in Meridian, Miss., and at Bladen Springs, Ala.
The former boring wés commenced in the upper strata of the Lignitie,
Just beneath the Buhrstone, and it is certain that the Rotten Limestone
of the Cretaceous was not reached at a depth of 980 feet. At Bladen
Springs the surface rocks are the Hatchetighee beds, immediately un-
derlying the Buhrstone. In this boring the Rotten Limestone was
- reached at 1 ,220 feet and the boring terminated in that formation at
a depth of 1, 31.:- feet. Accordingly, while our estimates of the aggre-
gate thickness of the Tertiary formations of the Alabama and Tusca-
loosa Rivers. doubtless include minor errors, we have, we believe, a
nearly complete and generally accurate section of the stmta exposed
on these rivers.

In the case of the Cretaceous our observations have less completely
govered the ground, and we have been forced in some instances to rely
~ upon estimates based upon an assumed seaward dip of the strata of 40
feet to the mile. Thisrate of dip agrees with the average of our obser-

! A re-examination of the exposures of these black clays in the summer of 1886 has
convinced me that no reliance can be placed upon the dip in estimating the thickness,
for the clays undulate very considerably. One bed in the black clay, for instance,
was traced down the river (across the strike) for several miles, with scarcely any
change in its height above the water level. —E. A. §.

. (169)
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-carefully estimated thickness of each:

18 . TERTIARY AND CRETACEOUS STRATA OF ALABAMA. ([svLL 4

* vations and is corroborated by the record of the boring for an artesian

well at Livingston,in Sumter County. The thickness of Rotten Lime-
stone penetrated in this boring is 930 to 950 feet, and the width of the

‘belt in which this is the surface rock in this part is about twenty-four

miles across-the strike of the strata. In the Ripley division we have,
we think, a nearly complete section from our observations. In the
Rotten Limestone we have the record of the Livingston well. In the
Eutaw formation we have to rely in some degree upon estimates, though
we have at Eutaw, on the Tuscaloosa, and at House Bluff and at Cun-
ningham Bluff, on the Alabama, as we believe, nearly if not quite the
complete series.

The materials of the Tusealoosa formation, clays and loose sands,
make comparatively little show along the Tuscaloosa River. Qur col-
umn of this formation is accordingly very imperfect, and the estimate
of thickness is based altovether upon an assumed dip of the strata of
40 feet to the mile.

The following table exhibits, in condensed form, our subdivisions of |

the Tertiary and Cretaceous formations of Alabama as exposed along
the Tuscaloosa, Tombigbee, and Alabama Rivers, together with the

. Feet.

Coral Limestone (Vicksburg?).... 150

¢ Upper ... White leestoneg Vicksburg (orbitoidal) .. ceeen 140

} Jackson .....ceceiiiiiiiiaa. PRI 60

. C]alborne .......................................... 140-145

Middle- { BUBISE0NO e e et vmeeee vemeas eaeeeeee eemmen ann e 300

Tertiary Hatchetigbee.................... 175

(EOGBDG). Wood’s Bluﬁ ..... ee e emestoecaaan 80-85

Bell’'s Landing ......cooovaan oo, 140

Lower....Lignitic.........{ Nanafalia ................. ... 200
Matthews’s Lariding and Naheola. 130-150 .

Black Bluff......covveiiinee it 100

~ . UMidWay - coeeee oo ceeeeeeneenn 25

. Ripley ..... feeeesameecassones carenane naas e anans 250-275

Cretaceous ........ ZRotten Limestone ..o cueeee vessvece aanrancaneeeeeaas 1,000

Eutaw - v i e e PR ceeeeaan e e . 300

Cretaceous (1) cee--.-Tusealoosa. .. o.oooiiiiiriiiniiiaenaians e (#) 1,000

Our mvestmanons relate chiefly to the formatlons below the White

leestone, and, more especially to those underlying the Buhrstone, of .

which, so far as we are aware, no connected rmccount has hitherto been
pubhshed

Our itinerary notes have been assembled and digested and the va-
rious exposures of the two water ways are described together in the

inverse order of antiquity. The leading phenomena are recapitulated

in the description of the general section.
(170)
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i DEFINITION O¥ THE WHITE LIMESTONE, 19

I.—TERTIARY STRATA.
§1. THE WHITE LIMESTONE.

As already stated, we include in this formation both the Vicksburg
and the Jackson group of Conrad, Hilgard, and others, as well as the
Red Bluff group of Hilgard, if it is developed in Alabama. The recent
very extensive collections of Mr. T. H. Aldrich have shown that, with
very few exceptions, the same shells are common to the Vicksburg and
to the Jackson bed. Certain lithological and paleontological differences
may easily be observed in the different parts of this formation, as set
forth below, but these differences do not, in our opinion, justify us in
dividing a formation which, in Alabama, so clearly presents itself as a
unit. The term White Limestone has been used by Professors Tuomey
and Winchell and by other geologists as representing both of the above
groups, though most of the writers on Alabama Tertiary geology have
called attention to certain differences existing between the upper and
the lower parts of the formation as exhibited at the bluff at St. Stephens.

The term, moreover, is popularly used to designate this whole series
of limestone rocks throughout the region in which it ocecurs. As above

- stated, it is in this sense that we also wish to use it, and we do not in-
tend to confine the term, as does Heilprin, to,the lower 60 feet, which
corresponds to the Jackson division.

The thickness of the White Limestone in Alabama we believe to'be
not less than 350 feet, and our estimates are based upon the following
facts: Abouthalf a mile from the Claiborne bluff, on the road to Perduc
Hill, White Liwmestone filled with Orbitoides Mantelli Mort. occurs at
least 200 feet above the base of the argillaceous White Limestone (Jack-
son) which immediately overlies the Claiborne fossiliferous sands. At
this locality, therefore, we have undoubtedly 200 feet of limestones be-
longing to this division of the Tertiary. At Salt Mountain, 150 feet of
a coral limestone overlies the uppermost of the beds with Orbitoides
Manteélli, and this, added to the orbitoidal and argillaceous limestones
seen at Claiborne, gives what we consider to be the minimum thickness
of the White Limestone.

As regards the cldssification of the White Limestone in the Tertiary

- series, opinions vary. Conrad says:' “The Claiborne group I regard
as newer Eocene, the Jackson as older Oligoceue, and the Vlcksburg
group as newer Oligocene.”

Heilprin? also puts the Vicksburg and the Jackson together as Oligo-
cene, though elsewhere in the same volume he speaks ot the Vicksburg
alone as Oligocene and places the Jacksen with the Eoceue as its up-
permost member.
1Geol. N. C., Vol. 1, Appendix A, p. 25, 1875.

2 Contrib. to the Tert. Geol. and Pal. of the U. S., p. 33,
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The view of Conrad was at first adopted by us, but subsequently the
study of extensive collections made by Mr.. Aldrich at Jackson and
Vicksburg, the finding by him of Venericardia planicosta in the upper-
most beds of the White Limestone near Claiborne, and other circum-
stances have led us to think that there is no good reasou for separating
any part of our White Limnestone from the Focene, and we have no
strata in Alabama which we regard as Oligocene.

It is to Le remarked that nowhere in Alabama have any deposms
yet been found comparable with the fossiliferous beds of Jackson and
Vicksburg in Mississippi, as regards either the excellence of preser-
vation or the number and variety of the fossils; for, with the exception of
Orbitoides Mantelli, Pecten perplanus Mort., Zeuglodon cetoides, and a tew
others, fossils are comparatively rare in the Alabama Whité Limestone.

DIVISIONS OF TEE WHITE LIMESTONiE.

The few forms, however, which do occur here appear to be generally
restricted to a definite horizon, and we'recognize in every locality of its
oceurrence two divisions of the White Limestone, and in one place three
divisions, each distinguished by peculiarities in its lithological charac-
ters and in its fossils.

The uppermost division, 150 feet in thickness, has as yet been observed
in one locality only, viz, at Salt Mountain at the Middle Salt Works in
Clarke County. The rock here, is a hard, white limestone, composed
in great measure of masses of corals partly silicified. Near the base of
this rock there occar great numbers of the spines and plates of echiuo-
derms.

The middle dw@swn of the White Limestone has a thickness of at
jeast 140 feet. Lithologically it varies considerably, being in part a
hard, crystalline limestone weathering into rough, 1rregu1¢mly bhaped
pieces, which have suggested the name ‘horsebone” rock, popuhrly
used to designate it. Another variety is a soft, sometimes pulverulent
mass of nearly pure carbonate of lime, which is everywhere quarried for
building purposes. When fresh, this rock may easily be cut with an ax
-or a saw, but it hardens on exposure to the au‘ and lasts for many years
in chimneys and pillars to houses. This part of the White Limestone
contains as a characteristic fossil Orbitoides Mantelli, often in such num-
bers that the rock is little more than a mass of the disks of orbitoides
packed in soft, white carbonate of lime. The orbitoides are most abun-
dant in the upper two thirds of this division, becoming less and 1ess
abundant below this.

The' lower division of the White Limestone, about 60 feet in thlcmess,
is in general terms a light colored, argillaceous limestone resembling
the Rotten Limestone of the Cretaceous formation both in the charac-
ter of the rock and in that of the soils to which it gives rise on disinte-
gration. 1t is traversed by thin bands of tolerably pure, white lime-
stone and by beds of slightly calcareous clay, the latter often impreg-
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nated with gypsum. In places itis strongly glauconitic. This division
contains a greater variety of fossils than either of the other two, though
probably a smaller number. The fossils appear in general to be much
more abundant in the upper half of the rock, where the more commonly
occurring species are Pecten perplanus Mort., Spondylus dumosus Mort.,.
Ostrea cretacea Mort., sharks’ teeth, bones of Zeuglodon cetoides, and
Tercbratula lachryme Mort. This upper and most highly fossiliferous.
part holds calcareous clays which are strongly phosphatic and occa-
sionally well -filled with phosphatic or coprolitic nodules. The lower
half of this division, while less fossiliferous than the preceding, has in
nearly every locality examined a bed near its base at least three feet
in thickness holding vast numbers of Scutella Lyelli Con. This, which
we have called the Scutella bed, has often served us as a guide in the
study of this formation in the field, since it overlies by a few feet only
the Claiborne fossiliferous sands.!

This lower division of the White Limestone has usually been con-
sidered the equivalent of the Jackson, and the overlying orbitoidal
rock (mlddle division) the equlvalent of the Vicksburg group of Mis-
sissippi, and there seems to be no reason to doubt the correctness of
the identification. The uppermost division has been observed or recog-
nized only at one locality (Salt Mountain), but it will probably be found
to belong to the Vicksburg group.

The following sections (see Plate XII, p. 143) exhibit the characters of
two phases of the White Limestone as they are exposed along the two
rivers, and a third phase seen in the lower part of Clarke County

"between the rivers.

(@) About six miles south of Jackson, in Clarke County, at the Central
Salt Works, I obtained in the summer of 1885 a section of the upper-
most of the White Limestone rocks which overlie the orbitoidal rock.
These rocks, which are seen in actual contact with the orbitoidal lime-
stone, form the summit of the White Limestone formation in Alabama,
so far, at least, as our observation goes. At this locality, Salt Creek
flows at the base of a hill rising 150 feet above the water level and com-
posed of limestone in which the only recognizable fossils are spines
and plates of échinoderms and great masses of corals. These corals
make up a very considerable proportion of the hill. A few hundred
yards from the base of the hill a thickness of about twenty feet of the
orbitoidal rock, such as is used in the vicinity for building purposes,
is exposed, and in such position as to show unmistakably that it under-

. lies the coral rock of the hill just mentioned, which has the local name.
of Salt Mountain. (See Plate XII, Fig. 1, p. 143.)

1The rocks of the Claiborne group arc distinguished from those of the White Lime-
stone by the presence of glauconite in large proportion, and this Scutella bed is the
first of the ferruginous beds of the Tertiary. We are undecided whether this Scu-

tella bed should go with the White Limestone or with the Claiborne, since the fossil
is found in both formations.
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(b) The bluff at Saint Stephens on the Tombigbee River (Plate II),
aboutone hundred feet in height, exhibits both of the commonly occurring
phases of the White Limestone, viz, the middle and lowermost. (See
Plate XTI, Fig. 2, p. 143.) The uppermost 70 feet of this bluft consists of
the soft White Limestone, which is extensively quarried for building
chimneys. Orbitoides Mantelli occurs throughout this rock, but is par-
ticularly abundant in the uppermost 20 or 30 feet. Below the orbitoidal
rock to the water’s edge the limestone is rather argillaceous and holds in
places great numbers of Spondylus (Plagiostoma) dumosus and other
fossils which are usually considered characteristic of the Jackson group.
In this part of thie bluff, Mr. D.-W. Langdon, jr., of the Alabama Geolog-
ical Survey, in 1884 discovered phosphatic nodules and a phosphatic
marl, a more detailed description of which will be found in a forth-
coming Alabama State Geological Report. In this connection it may
be proper to say that in the summer of 1885 we found that a phosphatic
marl oceurs in the lower or Jackson division of the White Limestone -
everywhere in Choctaw, Clarke, and Monroe Counties.

(¢) About half a mile above Saint Stephens Bluff, and in plain sight
of it, is Gopher or Baker’s Hill, where the actual contact of the lime-
stones of Saint btephens Bluff with the ferruginous sands of the Clai-
borne formation may be clearly seen.

The following section of Baker’s Hill should set forever (mt rest the
question of the relative positions of the strata concerned (see Plate
XII, Fig. 3, p. 143).

2ction at Baker’s Hill, Tombigbee River.

1. Orbitoidal limestone forming summit of the hill. This liméstone is t he same as
" that forming the upper part of the Saint Stephens Bluff, half a mile dis-

0 1 20.to 30 feet.
2. Argillacecons llmestone with Pecten perplanus Mort. and Pecten Poulsoni Mort. in its
upper part and with hard ledges in lower part ....................55 to 60 feet.

This rock is the same as that at the base of Saint Stephens Blu}f but only 15
to 20 feet of it are to Le seen above water at the latter place. -
3. Bed with Scutella Lyelli in great numbers, 1 foot seen, at other points ......3 feet.
4. Coarse grained, ferruginous sands, passing downwards into reddish, ferruginous
sands, with the characteristic fossils of the Claiborne sands, viz, Melongena al-
veata Con ., Crepidula lirata Con., Infundibulum trochiformis Con., Corbula Mur-
clnsom Lea, Turritella lineata Lem, Cytherea wquorea Con., Oliva Alabamensis Con.,
Turbinella pyruloides Con., Turbinolia Maclurei Lea, Voluta, Defranckii Lea, Astarta

sulcata Lea, &c...... e e e et eeeeeme e e s 15 to 18 feet.
5. Bluish green, glauconitic sands and clayey sands containing a Flabellum similar to
that found at Claiborne and at Coffeeville ...........c.coco .o ... 8 to 10 feet.
6. Hard ledge at water’s edge at upper end of bluff........ocooiiin ol oo "....1 foot.

(d) During the sumwmer of 1835 many localities were v181t; ed in Choc-
taw and-Clarke Counties where the White Limestone and the Claiborne
sands are to be seén{in contact, so that there can be no posgible doubt
as to their relative position, unless we assume that the strata have
peen overturned, and of this there is nuot a shadow of pro of. Some of
the localities were also visited by Professor Tuomey and by Prof. A.
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SWITH AND] \UHITE LIMESTONE AT GAINESTOWN & CHOCTAW BLUFF. 23

Winchell, while some have not yet been referred to in any published
document. These localities will be given below, under Claiborne group.

Professor Tuomey! says that the Buhrstone, after dipping below the
surface in the upper part of Clarke County, emerges again at the Lower
Salt Works, in the southern part of the county. Our visit to this place
in 1883 counfirmed this statement of Professor Taomey, but there were
many things observed in the distribution of the rocks in Clarke and
Choctaw Counties which were difficult of explanation so long as we
confined our attention to the banks of the rivers.

During several excursions by land threugh these counties -previous
to 1883 and again in the summer of 1833, the present writer was able
to collect the data which prove that the basin in Clarke County, referred
to by Professor Tuomey, is by no means a simple syncline, but includes
several undulations, by which the Buhrstone rocks are .again brought -
to the surface of the country at several points to the southward of the
line where they first dip below it. It is by reason of t hese irregulari-
ties that the southernmost exposures of the Tertiary rocks along the
rivers are not made by the uppermost rocks of the White Limestone
series, but in the case of Choctayw Bluff, at least, by those of the Jackson
or lower division of the White Limestone.

Section at Choctaw Bluff, Clarke County.

1. Drift, pebbles and sand, capped withred loam. .....cvieeetnns ‘eeaesiann 20 feet,
2, Bluish elay..ceariiveriiin i iieatieeen e eee b e aeeaas -...5 feet.
3. Greenish €lay oo ieee oot i ieeet eeeenciae e 5 feet,

4. White argillaceous limestone or indurated marl, containing many large specimens
of Ostrea Georgiana, Scutella Lyelli, Pecten Paulsom, many tubes of Adspergilium or
allied genus, and obscure casts of other fossils .....cooivniiai e ot 5 feet.

The bluish clay (No. 2) contained in many places lignitized or half
lignitized stumps, while the underlying greenish clay contained no
fossils.

At Gainestown, a few miles above Choctaw Bluff, there is another ex-,
posure of the White Limestone. The principal rock at this place is a
heavy bedded, yellowish limestone with Orbitoides Mantelli. This rock
has been quarried for bailding purposes, and several large blocks of it
are to be seen on the river bank at Choctaw Blaff, whither they were

* carried during the war. ‘The tubes of Aspergillum are also to be seen

at several places near Gainestown, and some of the clays there hold a
very considerable amount of gypsum crystals, as described by Mr. E.
Q. Thornton,? who also says that the boues of Zeuglodon have been fouhd
a few miles from the Gainestown Launding. Frow these circumstances
itappears that a part, at least, of the strata at Gainestown is of the
Jackson horizon. :
(¢) From Marshall’s L'mdmg, some miles above G‘mnestown, up to
Claiborne, the bluffs on both sides of ‘the river give a very complete -

.. ' First Bien. Rep. Geol. Ala., p. 150, 1850.
2Second Bien. Rep. Geol."Ala., pp. 250 251, 1858,
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:and almost uninterrupted section, with none of the irregularities noticed
-on the Tombigbee, since all the strata show a gentle southerly dip.

At Marshall’s Landing, the upper part of the bluft consists of the
orbitoidal limestone, the lower part of the argillaceous limestone of
Jackson age, and from this point up to the mouth of Cedar Creek the
other beds of the Jackson series form the low bluffs of the river, from
which a very good section has been made, as follows:

Section of White Limestone strata, Alabama River.

1. Orbitoidal White Limestone of the usnal character...... ................. 10 feet.
2. White Limestone containing Scutella Lyelli in numbers............ ...... 10 feet,.
This is the base of the Vicksburg or Orbitoidal Limestone, which, as we have
seen at Claiborne, has a thickuess of 140 feet, and at Salt Mountain has 150 feet

of a coral limestone above it. '
3. Effervescent or calcareous, joint clay, in two beds, each 5 or 6 feet in thickness,
separated by 3 feet of soft, earthy White Limestone ; below this a harder ledge
" of limestone, and then about 8 feet of blue clay, passing into a Llue, calcareous

clay or marl, making in all...o.. ... ool about 24 feet.
4. Earthy white limestone, resembling the Rotten Limestone of the Cretaceous form-
4 (1) about 25 feet.

(This limesrone has at intervals of 3 or 4 feet, ledges of similar but harder ma-
terial projecting slightly from the faces of the bluff. These ledges vary ﬁom one
to three feet in thickness.

5. Scutella bed (8. Lyelli), consisting of 3 layers: (a) a limestone, with a few Scutellas
(8. Lyelli), 1 foot; (b) a ferruginous sand filled with the same Scutella, 1 foot ;

(¢) a white llmestone bed similar to (a) and 1 foot thick....... e ceaaas 3 feet.
Beneath this is a bed of coarse grained, ferruginous sand, exteudmg down to the
£ 7 1 or 2 feet.

This bed is seen at Rattlesnake Bluff, Claiborne.

These relations are shown in the section. (See Plate XII, Fig. 4, p.
143.)

(/) The upper part of the bluff at Claiborne is also composed of the
argillaceous White Limestone of the Jackson age, and as we ascend the
hill back of Cliiborne, leading up to Perdue Hill (2 miles), the orbitoidal
limestone appears in gullies and wherever the surface soil has been re-
moved, up to an elevation of 90 or 100 feet above the top of the river
bluff. Thisis precisely the position which the White Limestone occupies
with reference to the Claiborne sands at Baker’s Hill on the Tombigbee,
as well as at other localities in Clarke County, referred to above. = (See
Plate XII, Iig. 5, p. 143.)

The White Limestone is the surface rock over a very considerable
part of Choctaw, Washington, Clarke, Monroe, Conecul, Covington,
and Geneva Counties.- Where the lower or more argillaceous portion
of it forms the surface, it gives rise, upon disintegration, to o limy
soil, very similar to that of the Rotten Limestone of the Cretaceous
group, but the topography is muach more broken, justifying the name of
Lime Hills, which I have given to this region in the Report of the
Geological Survey of Alabama for 1881-’82. These Lime Hills may be
followed from Choctaw and Washington Counties, without a break, into

(176)



¥
BMITH AXD THE CLAIBORNE STRATA. 25

Mississippi, and there can be no doubt as to their identity with the
Jackson prairies of Professor Hilgard.

It isin these Prairie Hills that the Zeuglodon bones are always found.
Other commonly occurring fossils are Pecten perplanus, Spondylus du- .
mosus, Scutella Lyelli, a species of Ostrea, and a Cassis similar to one -
occurring at Red Bluff in Mississippi. ‘

.

§ 2. THE CLAIBORNE.

The beds which in Alabama intervene between the base of the White
Limestone and the top of the Lignitic division, and which are at least 450
feet in thickness, may be divided into two groups, of very unequal
thickness, which exhibit very marked differences in their lithological
features and in the relative abundance and variety, though perhapsnot
in the specific characters, of their fossil contents.

The upper group, 140 to 150 feet in thickness, constituting the Clai-
borne beds proper, consists of ferruginous sands, calcareous sands, and
calcareous clays, generally glauconitic. These beds are mostly loose
and incoherent, crumbling easily and giving rise to no marked topo-
graphic features in the region which they immediately underlie. This
whole group is distinguished by the abundance and the variety of its
fossils. Nearthe top of the series is the bed of ferruginous sand which
has furnished the greater part of the celebrated Claiborne fossils, The
calcareous sands underlying for 60 feet the ferruginous Claiborne sand
above named are clearly marked by the great numbers of the shells of
Ostrea selleformis which they contain. Below these beds are glaucouitic
sands and clays holding a great variety of well preserved shells.

The lower group, about 300 feet thick, consists of silicious and alum-
inous sandstones and indurated clays, with occasional glauconite beds;
all, except a few thin beds with marine shells, containing very little
lime and, by comparison with the preceding group, very few fossils.
These rocks are mostly hard and resistant and form some of the highest
and most rugged hills in the southern part of the State. To this series

of rocks Professor Tuomey! has given the name Bulrstone, and has
pointed out their identity with the Buhrstone rocks of South Carolina
and Georgia.

Prof. B. W. Hilgard® placed these two together under the hcad of the
Claiborne group, distingunishing the upper and lower divisions as the
Calcareons and the Silicious Claiborne strata, respectively. From the

. section given in Hilgard’s Report,® it seems that the middle part-of what
we have called the Claiborne series, containing the great numbers of
Ostrea sellwformis, are the bedsof the Calcareous division, best developed
in that State. The Silicious Claiborne or Buhrstone strata are found in

1 First Bien. Rep. Geol. Ala., p. 150, 1850.

2Rep. on Geol. and Agric. of Mississippi, pp. 108, 123, and.126, 1860,
3Rep. on Geol. and Agrie. of Mississippi, pp. 126, 127, 1860.
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great thickness in Mississippi and present practically the same features
as in Alabama. The rugged Buhrstone hills of Clarke, Lauderdale,
Newton, Kemper, Neshoba, and Leake Counties, in Mississippi, have
their counterparts in Choctaw, Clarke, and Monroe (Jountles in Ala-
bama.

The fossiliferous greensands mentioned by Professor Hilgard,‘ in con-
nection with the Silicious Claiborne, were afterwards (1871) traced by
the writer from Marion, in Mississippi, across the State to the Missis-
sippi bottom in Holmes and Carroll Counties.

_As already indicated above in our tabular presentation, we adopt
here Professor Tuomey’s division of these strata into Claiborne and
‘Buhrstone.

The lithological and other characters of the O]alborne beds have been
stated above in the most general terms. A few additional details will
suffice to give a fair conception of the general features of the Claiborne
formation. Near the top of the series we find a bed varying from
15 to 17 feet in thickness, which, at Claiborne, Gosport, Rattlesnake
Bluff, and Baker’s Bluff, is a reddish yellow, ferruginous sand, literally
packed with the most beautifully preserved fossils. In many parts
of Clarke and Monroe Counties, where this bed has undergone less
change from exposure to the atmospheric agencies, these sands are
mixed with a very considerable proportion of glauconite, and the color
is a very decided dark green, instead of reddish yellow. This bed we
have called the Claiborne Fossiliferous Sand. Below it are some 60
feet of calcareous clays and calcareous sands, the former making the
upper 25 feet, characterized by a bluish color, shading into light gray
below. The calcareous sands maké up the lower 35 feet, and they are
of a light yellowish color. The whole of this 60 feet of strata, except
perhaps some 10 feet of blue clay near the top, is distinguished from .
all the other beds of the Claiborne formation by the great numbers of
shells of Ostrea sellformis Con. which it holds. These shells are found
more abundantly in the hard, sandy ledges which occur at intervals of
a few feet through the whole thlckness of these beds. This part of the
Claiborne formation, contrary to the experience of Professor Winchell,?
we find to be the most widely distributed of any. We haveidentified it
within two miles of Nicholson’s Store in Choctaw County ; at several lo-
calities on Souilpa Creek, in the same county; at Coffeeville; near Old
Clarkesville; on Stave Creek; and near Lisbon Landing, in Clarke
County; at Claiborne; near Monroeville; and at several places on
Limestone Creek, in eastern Monroe County. It is described by Pro-
fessor Hilgard® as occurring on Falling Creek, near Quitman, and on
Suanlovey Creek, west of Enterprise, in.Clarke County, in Mississippi,
and it has been observed by Mr. Johnson in Wahtubba Cut, 5 miles

1 Rep. on Geol. and Agric. of Mississippi, pp. 118, 119, 121, 122,123, 124,125, 1860

2Proc. Am. Ass. Adv. Sci., Vol. X, Part II, p. 86, 1856.
3 Rep. on Geol. and Agric. of Mississippi, pp. 126, 127, 1860.
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sonthwest of Enterprise, Miss. We have not yet followed it further east -
* than Evergreen, Conecuh County, though we have goo d reason for be-
lieving that it oceurs near Elba, in Coffee County, and probably still
further eastward. Below these Ostrea selleformis beds we find at Clai-

_ borne and at Lisbon some 50 feet or more of sandy and clayey beds, in
many cases strongly glauconitic, and holding a great number as well
as a great variety of well preserved fossils. .

Such are a few of the most obvious characters of the beds which we
here wish to include in our Claiborne formation. The precise details of
the structure and composition of these bech may be gathered from the
sections which follow.

The rocks of the Claiborne formation proper occur at Claiborne, Gos-
port, and Rattlesnake Blaff, on the Alabama River,and at many other
localities in that vicinity. They also occur on the Tombigbee River at
Baker’s Blaff (a short distance north of Saint Stephens) at Coffeeville
and at very many points away from the rivers in Monroe, Clarke, Wash-,
ington, and Choctaw Counties. We are at this time concerned only with
the occurrences along the two rivers.. ’

(a) The bluff at Claiborne affords one of the best exposures of the
rocks of the Claiborne formation, as well as of part of the overlying
Jackson strata, and we have therefore been at considerable pains to
get a correct and detailed section of this celebrated bluff. It will be
understood by every field geologist that no two observers will ever
make the same grouping of the strata in a detailed section, and for this
reason sections of the same bluff by different observers will often seem
to beat variance with one another. The same bed, moreover, in differ-
ent parts of a long bluff will often vary considerably in thickness and
in other characteristics. Thus, along the road leading to the ferry at
Claiborne, the ferruginous sands are less than ten feet in thickness and
are overlaid with laminated clays holding leaf impressions, but these
clays thin out rapidly going down the river and disappear altogether
in less than a quarter of a mile from the ferry road. Our section, there-
fore, does not profess to be a section at one point ouly of the long Clai-
borne bluff, but we have examined and given the details of the differ-
ent beds wherever they are most clearly exposed, from below the lower
landing up to the ferry.

In this part of the State the Alabama River depression exhibits at
least two well ‘defined terraces; the upper one, from one hundred and
seventy-five to two hundred feet above low water mark ; the lower, from
thirty to fifty feet above the same mark. The upper terrace is formed
by the Tertiary rocks, which are, however, covered by thirty to forty
feet of the sands and pebbles and loam of the drift. Upon this terrace,
about a mile wide, the town of Claiborne stands. The second or lower
terrace, in great measure above overtlow, except in extremely high water,
is formed of ancient river deposits to which the name ¢ second bottom ”
has been given. Opposite Claiborne the second bottom is some three
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miles Wlde, and t;he river pursues its winding course in a channel cut
into these second bottom deposits, impinging first against one side of
the bordering Tertiary bluffs, whence it is deflected across the wide sec-
ond bottom to strike then the opposite border. At Claiborne the river
flows at the base of the southern Tertiary border of its auncient plain;
next it turns across this plain and strikes the northern Tertiary blaff at
Gosport; it is then deflected to strike the southern margin again at
Rattlesnake Bluff.

The feature of the Claiborne bluff which first attracts the eye of the
observer from a distance is the existence of nearly horizoutal parallel
stripes or bands which mark the limits of the different materials that
make up the bluff. These bands, which are pretty well brought out in
the views, are marked off approximately in the second vertical column
of Plate XIII, Fig. 3, p. 147, and, if we neglect the minor details, they
may be described as follows:

Section of the Claiborne Bluff, Aldbama River.

1. A bed of very variable thickness, consistiﬁg of sand, pebbles, and red loam, which
forms the surface over a great part of the State. The average thickness of this

bed along the blutf may beput at ...ceoooeiveniieinia i, 35 to 40 feet.
2. A band of White Limestone containing glauconite grains, forming vertical faces
usually striped by thin projecting ledges «c.e.ceeoeennieaeniinn.. about 45 feet.

3. A band showing two very distinct parts, viz, an upper part, a bed holding great
numbers of Scutella Lyelli, 3 feet thick ; and a lower part, 6 feet thick, of coarse,
ferruginous sands which are indurated at the base and form a very marked pro-
jecting ledge .. oouonn o e e i e iiieeaea, 9 feet.

4. A band of very uniform appearance of reddish yellow or buff color, co nsisting-of
a mass of shells embedded in red sand. This is the celebrated Claiborne sand.
It weathers very smoothly and is less projecting than the ledges above and below

8 RN 15 to 17 feet.
5. A band of light gray, calcareous clay with a few sandy stripes and indurated
1edgeS e eee cieeee et et iiiieeaiiceeacaes tameeeceean e 25 to 28 feet.

All these beds make up the nearly vertical part of the bluff near and
between the two landings. DBelow these to the river level the slope is
almost entirely covered by the loose fragments rolled down from above,
80 that the underlying stratified rocks are discovered only where these
loose materials have been removed. Between the upper landing and
the ferry these lower strata of the bluff* are more clearly exposed to
view.

6. A baund of light yellowish gray, calcareous sand, striped with a number of hard
ledges of similar sandy material. This band is a very prominent part of the
bluff, but is in many places, as above stated, much obscured by the fragments of
the other beds which have rolled down from above....... .. ...... about 35 feet.

7. A band of dark, bluish green color, consisting of clayey sands and clays passing
downwards into a greensand bed 6 to 8 feet thick, which appears, however, above
water only above the upper landing - .....ocovnieeaiieaaas oo, .about 12 feet.

The upper part of this band, at the lower landing, appears only two or
three feet above the low water mark, and it is consequently best seen
farther up the river. Between the two landings these beds, where they.
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are above water, are generally covered with débris, The second of the
bands above named is the lower part of the Zeuglodon bearing bed of
this part of the State, which has generally been considered as of Jack-
son age. The third band is also probably a part of the Jackson lime-
stone, but we are not sure that some of it, especially the lower five or
" six feet, should not be placed with the Claiborne division. At any rate
the line between the Claiborne and the Jackson falls somewhere in
this band (Plate I, p. 3, and Plate III, p. 29).

Given mofe in detail, the section of the Claiborne bluff is as follows:

Detailed section of Claiborne Bluff, Alabama River. (Plate XIII, Iig. 3, p. 147.)

1. Drift deposits, consisting of sand, pebbles, and red loam of variable thick-
LT P s 3 TV (U {1
2. Argillaceous, white limestone, with grains of glauconite, very few fossils..45 feet,
3. Scutellabed; light colored, calcareous materials, holding great numbers of Scutella
Lygelli COM «evnns e e vt e e e e e e 3 feet.
4. Coarse, ferruginous sand, with glauconite, fossiliferons, passing below into more
calcareous material, which is indurated and projects from face of bluff....6 feet.
5. Ferruginous sand, holding vast numbers of comminuted as well as well preserved
shells. Near the center of this there are, in places, thin bands of lignite, and
along the ferry road the upper part of it is composed of laminated gray clays
filled with leaf impressions. This is the source of the celebrated Claiborne fos-
sils, and we shall call it the Claiborne Fossiliferous Sand. In many parts of Mon-
roe and Clarke Counties, where this bed is more protected, the material in which
the shells are embedded is seen to be a greensand, while at the Claiborne bluff
and vicinity, and at a bluff just above Saint Stephens, it is completely oxidized

into a red, ferruginous sand. 'Thickness about Claiborne............ 15 to 17 feet.
6. Bluish green, glauconitic, sandy marl, with Ostrea sellaformis, usnally somewhat
indurated above, and forming a hard projecting ledge................ 3 to 4 feet.

7. Calcareous clay or clayey marl, of gray color when dry, but blfe when wet. It
containg a few badly preserved chalky fossils, Bulle and small ZTurritellas.
This bed becomes sandier below, as well as glauconitic and highly fossiliferous,
the principal shells being Ostrea selle;formis and a few Pectens. The clayey and
sandy parts, together. ... ...l about 18 feet.

8. Light gray, calcareous clay, similar to the upper part of the preceding bed, with
hard sandy ledges at top and bottom. .. ...l 7 feet.

9. Light yellowish gray, calcareous sands, with Osirea sellwformis and Pectens; the
lower half indurated and full of the molds or casts of univalve shells...... 5 feet.

10. Light yellowish gray, calcareous sands like those which make the upper half of
bed No. 9. This bed has several hard projecting ledges of the same sandy ma-
terial and contains a number of fossils: Ostrea selleformis, fragments of Scutelia
Lyelli, Scalpellum Eocense Myer, Pecten Deshayesii Lea, &c. The sandy parts of
this bed are loose, crumbling easily between the fingers. There are thin beds of
more clayey texture, one of which, about the center of the stratum, holds a num-
ber of irregularly shaped, concretionary masses of clay. Near the base are one or
two indurated ledges of glanconitic sand and shells of Ostrea sellgformis. .27 feet.

11. Layer of comminuted shells of Osirea sell@formis, together with perfect shells of
some other species embedded in glauconite or greensand.................. 3 feet.

12. Dark bluish black, sandy elay - .c.ene iieimmmen it i it ceeae ceen 2 feet.

13. Bluish green, clayey sands with few fossils in the upper part, but becoming more
clayey below and highly fossiliferous; Venericardia planicosta, V. rotunda, Nucula
magnifica, drca rhomboidella, Ostrea selleformis, Voluta Sayana, Turritella lineata,
T. bellifera Aldrich, besides species of Natica, Cordula, C Jthei ea, Lucina, &c.
This bed averages 10 feet or more in thwkness
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14. Dark green, sandy marl, glauconitic ; grayish above, bluish below. This bed is
sometimes badly weathered and of more brownish color. It holds a number ot
fossils, among which the most noticeable are a peculiar small form of Venericardia
Dplanicosta Lam. and large Turritella Mortoni Con. This bed, which is the lowest
at Claiborne, may be seen between the upper landing and the ferry, and its ex-
posure is from six to eight feet, according to the stage of the water.

(b) A few miles above Claiborne, near Lisbon Landing, we find the
continuation of the Claiborne beds down to the top of the Buhrstone,
and there is no doubt as to the geologic horizon of the Lisbon section,
since the two lowermost beds of the Claiborne section appear at the top
of the Lisbon bluff, the peculiar association of the shells making the
identification easy and certain. In the following full section at. Lisbon
the bracketed numbers show the relations cof the Lisbon beds to those of
Claiborne, as indicated in Plate XILI.

Section at Lisbon Bluff, Alabama River.

1. Drift and J0am oo oot it i it e i i e e ceee aeaaa 20 feet.
2. [13] Brown, sandy clays, difficult to describe more closely, as they are badly weath-
ered and contain very few fossils. .....ooeiiniiiiieiiiniiin i, cemeas 10 feet.

3. [14] Dark browrn, sandy clays, badly weathered, highly fossiliferous, containing
the same shells as beds Nos. 13 and 14 at Claiborne, viz, the peculiar small
variety of Venericardia planiscosta Lam., large Turritella Mortoni Con., Arca rhom-
boidella Lea, Lucina compressa Lea, Nucula magnifica Con., Turritella bellifera

=

(Aldrich), &c. This bed becomes more sandy below ................8 to 12 feet.

. [15] Hard projecting sandy ledge. .........0eieiieniiiear i iaan, 8 inches.
5. [16] Calcareous, clayey sands, light yellow when wet, nearly white when dry,
glauconitic, forming smooth vertical Lloff . ..o cooneoieaniiiaaooo. 6 to 8 feet.

6. [17] Coarse grained, sandy, glauconitic bed with comminuted shells and many
finely preserved shells of uncommnon oceurrence .........c..cceeveecennnn. 3 feet.

7. [18] Light yellow, glauconitic sands capped with hard ledge ............. 15 feet.
8. [19] Blue, glauconitic sands, probably the same as No.7 above, but less completely
oxidized, lowest of Claiborne strata ... ... ... ... ... ... 5 feet.

©

. Bluish black elay, 8 feet actually seen, below which, to the water, 5 feet, all the
strata are covered by fragments of the concretionary sandstone described below,
In the clay immediately below the glanconitic sands, No. 8, concre.
tionary masses are formed, which resemble a tangled mass of roots or
branches, exposed in high relief upon a plate or bloek of sandstone.
These root-like concretions lie strewn upon the lower strata of the bluffs
about Lisbon, and seem to be somewhat characteristic of this particu-
lar horizon, which we place at the very summit of the Buhrstone divis-
ion, the Claiborne proper extending to and including No. 8 [19] of the
above section. ’

The combined sections of the Claiborne Bluff and the Lisbon Bluff
show the whole of the Claiborne formation, which, according to our
division, extends from the White Limestone down to the top of the
Buhrstone and includes about 140 feet of strata, of which 106 are to be
seen in place at Claiborne, while the rest may be seen a few miles above
Claiborne at Lisbon. :

The fossiliferous sands (No. 5 of Claiborne section) have furnished
the greater part of the beautiful Claiborne shells. The uppermost five
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or six feet of this bed are made up chiefly of the shells of Cytherea
aquores Con., Pectunculus Broderipii Lea, and Crassatella alta Con.,
90 per cent. of the shells belonging to the first named species. The two
feet next below contain not only many of the Cythereas but great
numbers of other shells also, the most prominent of which are Turritella
lineata Lea, Rostellaria velata Coun., Crepidula lirata Con., Turbinella
pyruloides Cou., Voluta Defranckii Lea, Monoceros armigerus Con., Melon-
gena alveata Coun., Ancillaria subglobosa Con., &c.t

The strata below the Olgiborne sands are much less fossiliferous and
more sandy, Ostrea selleformis being by far the most abundant shell
down to the black clay stratnm near the base of the bluff. The green-
sand beds ati the base of the Claiborne bluff and at the top of the Lis-
bon bluff contain many of the rarer forms. The marl bed No. 6 of the
Lisbon section promises to yield a ricl harvest of novelties.

The collocated sections on Plate XIII give the details of the preced-
ing drawn to seale. For the sake of comparison we give on the same
sheet the sections of Professor Tuomey?and of C. S. Hale.> Hale’sNo. 3
corresponds with our Nos. 14 and 15. His No. 4 and Tuomey’s bed b
are represented by our Nos. 12 and 13 and part perhaps of 11. Hale’s
beds 5 and 6 and Tuomey’s ¢ are our numbers 6 to 11, inclusive. The

“correspondence of the rest of the sections is easily seen.

Some of the moreimportant exposures of the Claiborne beds elsewhere
are the following :
(¢) A few miles below Claiborne, at Gosport landing, there is substan.

E tially the same section as that at Claiborne.

(d) At Rattlesnake Bluff, below Gosport, there is the following sec-
tion (see-Plate XII, Iig. 4, p. 143): A o

Section at Rattlesnake Bluff, Alabame River.

1. Ferruginous sands, becomning more calcareous below and terminating with a bhard

T '6 feetn
2. Claiborne fossiliferous sands. .- coeaee iieeioae i i iieeee e 10 to 12 feet,
3. Calcareous clay or hard clay marl, with an induratedledge in the middle....6 feer.
4, Clay marl, with Ostrea sellgformis, with four or five hard, projecting ledges,

L L 10 feet.
5. Greensaud, indurated -at top but softer below, extending down to the water,
T 2 feet

{¢) On the Tombigbee River, half a mile above Saint Stephens there
is a good exposure of the Claibm ne sands, with some 10 to 12 feet of the
next underlying beds, already given above in a section illustrating the
White Limestone. (See Plate XII, Fig. 3, p. 143.)

L Aware of the fact that most of these shells have synonyms, we have in most cases

* given our aathority for the names used by us, leaving the question of priority to be

decided hereafter.
2First Bien. Rep. Geol. Ala., p. 153, 1850. .
3Geology of South Alabama, Am. Jour. Sci., 2d ser., Vol. VI, p. 354, Nov., 1848,
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(f) Stili farther up the river, at Coffeeville landing, the Ostrea sel-
leeformis beds of the Claiborne profile form the river bluff as may be
seen from the following:

Scction at Coffeeville Landing, Tombigbee River. (Plate XIII, Fig. 4, p. 147.)

1. Light yellowish sands, with Ostrea sella,fm mis, partly mdumted forming sandy

TG e e et e e e e e et aaeeeaieeeieeaeaaa. 3 feet.
2. Loose, yellowish, calcareous sands, with Ostrea sellwformis, indurated, sandy ledge
N T G feet.

3. Loose, yellowish gray, calcareons sands, highly fossiliferous, especially in lower
part; Ostrea sellgformis the prineipal form; sepﬁ,ratcd from next bed Ly sandy
TG RN {115 (:1:3 X

4. Bluish, sandy clay or clayey sand, with Ost; ca sellwformis and a ﬂa,be]lum ; in two
parts, separated by a hard ledge, the upper part 8 feet, the lower 3 or 4 feet,
inall oo e e tee e ceaaaaaas 12 feet.

5. A bed of glauconitic sand filled with shell fragments and perfect shells : Ostrea
sella:formis Cou., Crassatella alta Con., a flabellum, Venericardia rotunda Lea, Cor-
bula Murchisoni Lea, Pecten Deshay yesii Lea., Adrea rhomboidella Lem, Nucula mag-
aifica Coun., &c . e ..2 to 3 feet.

6. Dark Dbluish chmyS, nearly blacL non- fossnhferous, breakmg 1nto cuboidal
blocks . - 2 feet.

7. Dark weeunsh clayev s'md like that near the base of the Clmbome Blutf, a,bout
5 feet showing above the water. ‘

The accompanying view of Coffeeville Landing-(Plate IV) shows well
the general character of the lower Claiborne beds. The lowest wood piles
rest upon the black clays, No. 6, equivalent to No. 12 of the Claiborne
Bluaff section. The main fossil bearing bed, No. 5, is immediately over
this, between it and the first (lowest) of the projecting ledges seen in
the plate.

Hale states! that his bed ‘No. 4 occurs also at Coffeeville,with the
same fossiliferons characters, and a comparison of the Clatborne Bluff
section with the above shows very clearly the correspondence of the
two. The bed No. 5 above is identical with No, 11 at Claiborne, escept
that it holds Crassatella alta and a few forms which we have not seen at
the same horizon at Claiborne; but the underlying black clay (No. 6) is
equivalent to No. 12, and the overlying bluish and yellowish, fossil-
iferous sands (Nos. 1-4) are identical with Nos. 9 and 10 of our Clai-
borne Bluff section. These relations are shown in the sections, Plates
XII and XIIL

There are no other exposures of the Clmborne beds along the two riv-

ers, but in Washington, Clarke, and Monroe Counties we have recently
(suminer of 1835) visited a number of localities where the Claiborne
beds are to be seen often in contact with the overlying White Limestone.

(¢9) Thus, north of ‘Bladen Springs, on descending the hill towards
Souilpa Creek, yellowish sands, with Ostrea selleformis, the counterpart
of .our Nos. 9 and 10, are passed over along fhe road, while above them,
near the top of the hill, is a fossiliferous bed holding forms common both to
the Claiborne sands and to the marls at the base of the Claiborne Bluff.

1Am. Jour. Sci., 2d ser., Vol. VI, Nov,, 1848.
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(h) At tho Barryton mill on Oaktuppah Creek, three miles northeast
of the village of Earryton, there is a bed of greensand filled with broken
and perfect shells of Ostrea selleformis, identical with No. 11 of our Clai-
borne Bluff secticn, and above it, as at Claiborne, a series of bluish and
yellowish sands, with Ostrea selleformis.

(t) About two miles northward from this mill the Claiborne fossilif-
erous sands occur, and at Womack’s Hill, still farther northward, the
White Limestone caps the hill.

(j) The yellow sands, with Ostrea selleformis, are also seen at a mill on
the headwaters of Oaktuppah Creek, in the western part of Choctaw
County, Sec. 8§, T. 11 N., R. 4 W., and again within two miles of
Nicholson’s Stcre, on Billy’s Creel, where they are exposed at the base
of a hill cappec with the White leebtone

(k) Thirteen miles west of Bladen Springs, D. W. Langdon, jr., of the
Geological Survey of Alabama, saw in 1884 an outcrop of greenish,
argillaceous sand, weathering red and countaining a number of shells
peculiar to the Claiborne sands, such as Crepidula lirata, Corbula Ala-
bamensis Lea, and others commonly found in the Claiborne sand but notv
pecaliar to it. This bed also was bencath the White Limestone.

(1) In the northern part of Washington County I saw, in 1882, an out-
crop of marl containing Turritella Mortont Con., Ostrea selleformis Con.,
Voluta Sayana Con., &c., on Dry Creek, Sec. 6, T. 8, R. 2 W.

(m) In Clarke County, near the site of Old Clarkesville,in Sec. 23, T.
9N, R. 2 E,, there is seen in the bed of a branch a greensand contain-
ing all the peculiar shells of the Claiborne fossiliferous sands, aud on
the hills above White Limestone containing bones of Zeuglodon.

(n) In See. 18, T. 9 N., &. 3 K., the same beds occur, and in the same
relations to the White Limestone.

(0) On Stave Creek, in Secs. 8 and 9 of T. 7 N,, R. 2 E,, and in other
localities in the immediate vicinity, the Claiborne sands, with all their
easily recognizable and unmistakable shells, are at the water level in
the creek banks, while the White Limestone outcrops on the billsides
hard by, with orbitoidal lilmestone on the summits. '

(p) D. W. Langdon, in 1884, observed the Claiborne sands also nine
and a half miles south of west of Grove Hill and fifteen miles east of
Coffeeville, in both cases underlying the White Limestone. The locality
on Stave Creek was visited by Prof. A. Winchell' and the localities
near old Clarkesville were seen by Professor Tuomey? and Ly Professor
Winchell® also.

(¢) In Monroe County the yellow sands, with Ostrea selleformis, occur
in sectious 25 and 3t of I'. 7 N., R. 8 E., and in sections 19 and 30 of T.
7 N., B. 9 E., partly on the land of Mr. T. A. Rumbly.

'Proc. Am, Assoc. Adv. Sci., Vol. X, Part II, pp. 84, 85, 1856.

2First Bien. Rep. Geol. Alabama, p. 149,
3Proc. Am. Assoc. Adv. Sci., Vol. X, Part II, p. 86, 1856,
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(r) In Sec. 2, T. 7N., R. 7 B., occur the yellow sands, with Ostrea
selleformis, as at Rumbly’s, and in Sec. 12, T. 7N, R.7 E., the Claiborne
greensand, with all the characteristic shells, occurs in the branches of
the creeks, while the White Limestone occupies the summits of the hills.

Our observations correct a statement of Professor Winchell! that the
calcareous beds underlying the Claiborne sands are not seen else-
where. These beds are now kuown to occur from the western part of
Choctaw to the Sepulga River, in Conecuh County, and probably still
farther eastward.? '

Other occurrences of the Claiborné beds, observed in 1886, will be
found described below in the chapter on undulations &e.

§3. THE BUHRSTONE.

The fossils of this subdivision, as has already been suggested by Dr.
Hilgard, do not appear to differ essentially from those of the calcare.
ous Claiborne strata above described, yet the lithological character is
so entirely different as fully to justify the division here made.

The rocks of the Buhrstono formation in Alabama, as well as in
Mississippi, consist of aluminous and silicious materials, partly glau-
. conitic, and in places interstratified with thin beds of greensand. The
chief varieties of these rocks, in the order of their relative abundance,
are the following : '

1. Gray, aluminous sandstone, often glauconitic, with numerous galls.or concre-

tions of pure whitish clay and traversed throughout with streaks of yellowish, hy-.

drated oxide of iron. In this rock are occasionally found impressions of shells, In
the upper part of the formation, upon the surfaces of this sandstone irregularly
branching, cylindrical elevations of slightly harder texture, but apparently of simi-
lar composition, are sometimes seen. Theseridges have insome cases the appearance
of being organic remains (fucoidal), but are more probably concretivnary. These are
best seen at Lisbon Landing on the Alabama River, and west of Bladen Springs, in
Choctaw County, and at other points along the southern line of this formation.

2. Indurated, white clay, forming a rock, which is, however, quite light and easily
broken. This indurated clay has joint planes approximately at right angles to one
another, the planes of separation being mostly stained red or yellow with hydrated
ferric oxide. Fragments of this claystone worn into rounded pebbles are of common
occurrence in most of the creeks and branches flowing through the Buhrstone hills,
both in Alabama and in Mississippi. The claystones are often silicious.

3. Hard, coarse grained, glaucomtic sandstone.

4. Hard, yellowish, silicious, or aluminous sandstone, streaked with a darker shade
of yellow.

5. A white, silicious rock, almost a qnartzite, varied by spots of leaden gray color.
This rock has often furnished the material for Indian lance and arrow heads. It oc-
curs near the base of the series, associated with a hard, silicious sandstone.

The prevailing color of the rocks of this formation is light gray, often

nearly white, and, on account of their hardness and resistance to decay .

1Proc. Am. Assoc. Adv. Sci., Vol. X, Part II, page 86, 1856.
2D, W. Langdon, jr., has also traced these sandy Ostres sellmformis beds into
Mississippi, as far as Suanlovey Creek, near Garlandsville, in Newton County, a lo-
cality already vecorded by Dr. Hilgard. See paper ‘* On the Tertiaries of Mississippi
and Alabama,” in Am, Jour. Sci., 3d ser., Vol. XXXI, Mar., 1886. See, also, pp. 25—
33 and foot-notes.
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the country which they makeis very broken and rugged. The high and

often precipitous hills of the Bulrstone are usually called mountains in

Clarke, Monroe, and Choctaw Counties, in this State, and in northeast-

ern Clarke, Lauderdale, Newton, and Neshoba Counties, in Mississippi.
The soil, where it is derived from these rocks, is, of course, poor, and

mostly timbered with long leaf pine, and the country is generally very

sparsely set:led. '

It is impossible as yet to give with absolute celtamty the thickness
of this division of the Tertiary. During the summer of 1885, I meas-
ured with the aneroid barometer at one locality, near Mc¢Car thy s Ferry,
in Choctaw County, 270 feet of Buhrstone rocks, and, as this section did
not inclade the uppermost beds of the formation, we are safe in placing
300 feet as she minimum thickness. Iam strong]y inclined to the opin-
ion that the real thickness, in some cases, will rise to 400 feet. In the
section we give the lower limit, 300 feet. ~

In general, the uppermost beds (fifteen to twenty feet) are composed
of joint clays, which, when indurated, form tolerably firm rocks. Near
the base of the formation similar clays or claystones are usually seen,
In many places, there is a bed several feet in thickness of a hard, sili-
cious, or flinty sandstone, almost a quartzite, just at the base of the
Buhrstone. I have noticed this rock a few miles north of Bladen
Springs, also near McCarthy’s Ferry, and south of Pushmataha, in Choc-
taw County. In Choctaw and Clarke Counties it is not unusual to find
spear or arrow heads made of this material, which is easily recognized..

- The great bulk of the Buhrstone, as already said above, consists of

aluminous sandstones.
- Inasmuch as we have not yet been able to point out any characteris-

tic distinction, based upon organic remains, between the Buhrstone and -
the Lignitic, we have thought it best to draw the line between them
upon lithologic grounds, and our justification in this course is found in
the following considerations: In the strata which we have called Lig-
nitic, the material, as compared with that of the Buhrstone, is more
sandy and calcareous and at the same time more fossiliferous. . The shells
in many cases are decayed and the calcareous matter of the same often
appears to have been leached out and diffused through the surrounding
sands, occasionally cementing them together and forming calcareous
sandstone, These sandstone beds always show a tendency to weather -
into rounded, bowlder-like masses, which project from the faces of the
bluffs or, broken off, roll down, forming a talus. When broken open,
these bowlders usually show a nucleus of thoroughlv decayed shells or
of ferruginous, lignitic matter,

A ledge of calcareous sandstone of this kind is found about bwenty
or thirty feet below the lowermost of the aluminous rocks, which we con-
sider as characteristic of the Buhrstone, and similar ca,lcaruous sand-
stones weathering into bowlders occur at intervals throughout the un-

derlying lignitic strata.
(187)
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The aluminous rocks we assign to the Buhrstone, while the sandy
rocks, with the intercalated beds of calcareous matter, we place with the
Lignitic. ) ’

This division based upon lithologic characters can be consistently
carried out in Alabama, at least in the region contiguous to the two
rivers, since the indurated clays and aluminous sandstones of the Buhr-
stone are in general easily distinguished from any of the other strata
of the Tertiary formation. None of the beds of the underlying Lignitic
have even a remote resemblance to the Buhrstone rocks, except certain -
indurated clays which overlie the Gryphwa thirse beds in the Grampian
Hills of Wilcox County and their prolongation into Butler County.
Even in this case the distinction between the two can readily be dis-
covered, as the indurated clays of the Lignitic are, in some of the beds,
quite full of shell casts, principally Turritellas and Cythereas, and the
material itself, upon close examination, does not so strongly resemble
the Buhrstone as upon first sight appears. Then the circumstances
that these lignitic claystones lie over 300 feet below the Buhrstone, are
by no meaas so thick, and are in most, if not all, cases in immediate
contact with the Gryphwa thirse beds greatly diminish the chance of
any confusion between the two series.

"On the Alabama River the uppermost of the Buhrstone beds are Wwell
exposed at Lisbon Landing, and the lowermost, a short distance above
Hamilton’s, whence they extend across Clarke County westward or
northwestward to White Blaoff and Mc¢Carthy’s Ferry and thence in a
northwesterly direction across Choctaw County, just south of Butler.
On the eastern side of the Alabama River they appear in the hills south
of Bell’s Landing, and across Mounroe County north of Kempsville and
south of Turnbull, turning a little to the northward in the eastern part
of the county. To the eastward they may be seen again near Ozark, in
Dale County, and near Abbeville, in Henry County. '

In general we have not attempted in the following sections to give
the exact sequence of the different materials which form the Buhrstone
beds. In most cases they are merely alternations of indurated clays,
with aluminous sandstones of varying degrees of hardness. While in
the extremes of pure clay and almost pure quartz the materials of this
formation differ widely, the formation as a whole leaves upon the mind
of the observer a lively impression of the uniformity in the hthologlcal
structure and general appearance of its constituent strata.

Although the best natural sections. of the Bulrstone are perhaps to
be found in the hills away from the rivers, we shall here describe only
the exposures along the banks or in the immediate vicinity of the two
water courses. The sections on the Alabama River are as follows:

(@) Section at Lisbon Landing, Alabama River. (Plate XIV, Fig. 1, p. 151.)

1. Yellowish, sandy marl, lowermost of the Claiborne beds.................. 20 feet.
2. Bluish black clay, massive, jointed or breaking into cuboidal blocks,S feet seen,
. but to the water’s edge ..o oreeeremaceiacanceraoncnnecens about 15 to 20 feet,
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Immediately beneath the sands which form the lowermost beds of the
Claiborne formation in this section concretions are formed which resem-
ble a mass of tangled and matted roots. Blocks of sandstone with these
concretions cover all the lower part of the section at Lisbon and they
seem to be more or less characteristic of the uppermost beds of the
Bubrstone.

{b) At Hamilton’s Landing, 6 miles above Lisbon, is an exposure of
75 to 80 feet of light colored, indurated clays or clayey sandstones with
two or three indurated, projecting ledges, all characteristic Buhrstone
rocks. (See Plate X1V, Fig. 2, p. 151.)

The positions of the outcrops of the Buhrstone rocks on the Tom-
bigbee River present apparent anomalies which, at the time of our -
visit in 1883, we could not explain. The later observatigns, however,
made by myselfin 1885 have cleared up many of the obscurities, and the
structure of the two counties of Clarke and Choctaw in its main features
is pretty definitely made out. This will be set forth in detail in a forth-
coming report of the Geological Survey of Alabama, while at this time
we need only give the sections exposed on the river bauks and in the
immediate vicinity. As stated above, the regular line of outerop of the
Buhrstone rocks extends from near Hamilton’s Landing, on the Alabama,
across to the Tombigbee at White Bluff'and McCarthy’s Ferry. At
both these localities we have very good sections of the lower beds of the
formation. ‘

(¢) At White Bluff there is a clear exposure of these rocks in a cliff
of about 115 feet. They are light colored, aluminous rocks, which, how-
ever, could not be closely examined because of the precipitous nature
of the blufl. (See Plate XIV, Tig. 4, p. 151.)

(4) At McCarthy’s Ferry the immediate bluff of the river is made of
the clays which underlie the Buhrstone, but on the hills just back of
the river we get a section of nearly 300 feet of Buhrstone rocks. (See
Plate XTIV, TIig. 3, p. 151.)

(e) Down the river from these localities the Bubrstone rocks dip be-
neath the surface, the overlying Claiborne beds forming the river banks,
as at Coffeeville, &c., already mentioned, but just south of Coffeeville,
at Hatchetigbee Bluff, the Buhrstone is again seen, and the lowermost
beds at that, as shown in the section (see Plate XIV, Fig. 5, p. 151). The
exposures, at White Bluff and at the Hatchetigbee Bluff both show the

- contact of the light colored claystones with the underlying sandy clays

&e. of the Lignitic, but at the former locality all except the uppermost
20 feet or so of the Lignitic are obscured by land slips and rabbish of
all sorts. These sections will be given in detail under the next heading.

(f) Still farther down the Tombigbee River these rocks sink again be-
low the surface, for at Saint Stephens, and jast above, the Claiborne
sands and the overlying White Limestone make the river bluffs, as be-
forestated. Atthe Lower Salt Works, however, we have the Buhrstone

(1£9)
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rising again to the surface, as described by Professor Tanomey.! Duaring
the summer of 1885 [ ascertained that these rocks appear at the sur-
face at an intermediate point, viz, near Jackson. The Tower Salt
Works are situated near the center.of T. 5 N, R. 2 E., and the rocks ex-

posed along the road which asceuds the hill just south of the works are
as follows : :

5 ~ Section at the Lower Salt Works, Clarke County.

-

2. Between the orbitoidal rock and the topmost bed of the continuous section be-
low given there is a space in w hxch the rocks are covered with soil, undetermined

thickness.
3. Argllla.ceous White Limestone or clayey ma.r] with several indurated ledges of
similar material ... .. oo iiiaa about 18 to 20 feet,.

4. Coarse gmiu“ed, ferrnginous sand, with harder ledge at base and above. This bed,
as well as the harder portions, contains fossils, the most conspicuous of which are
Scutella Lyelli and Pecten perplanus. This bed is strongly glanconitic near the
3 about 9 feet.

. Greenish clay passing at bottom into a ledge of hard claystone, the first of the
Buhrstone formation ... ... ool 3 feet.

6. Aluminous sandstones or indurated claystones of the usual Buhrstone character to

the base of thehill. .. ... eae i i e 60 feet or more.

About Lkalf way down the hill there is a bed of greensand holding a
good many fossils.

That which most strikes the observer in this section is the absence of
the sands and marls of the Claiborne formation. The glauconitic sands
with Scutella Lyelli and Pecten perplanus, supposed to be of Jackson age,
immediately overlie the greenish clays of the Buhrstone, while at Clai-
borne the two are separated by at least 130 or 140 feet of other strata.

Professor Tuomey! called attention to the fact that the Buhrstone
beds, after dipping beneath thesurface in the upper part of Clarke County,
appear again at the Lower Salt Works, the White Limestone and other
calcareous strata occupying a basin in the Buhrstone formation. Our
own observations on the river in 1883, and later in 1885 in the western
part of Clarke County and in Choctaw County, have shown that the
Bubrstone rocks appear at at least two intermediate points between
the two limits observed by Professor Tuomey, viz, at Hatchetigbee and
at Jackson.

[

§4. THE LIGNITIC.

All the strata lying between the Buhrstone and the Cretaceous, rep-
resenting a thickness of 830 to 900 feet, have becn classed by Dr. Hil-
gard under the two names of Lagrange (or Lignitic) and Flatwoods.
- Lately, Prof. Angelo Heilprin has proposed the name Rolignitic for
both these divisions ; but, since Dr. Hilgard had already used the name
Lignitic in the same sense, that term has priority and must be retained.

! First Bien. Rep. Geol. Ala., p. 150, 1850,
(190)

. Orbitoidal limestone forming the upper part of the hill, thickness not determined.’
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The greater part of this subdivision is made up of laminated clays .

_and laminated and cross bedded sands of a prevailing gray color, except

immediately below the Buhrstone, where for 200 feet or more they are
of dark brown, often purplish colors. With the above mentioned lam-
inated clays and sands are interstratified several beds of lignite and sev-
eral beds holding marine fossils and usually characterized by the pres-
ence of glauconite or greensand. '

The lignite beds appear to be more numerous and thicker towards the
west, and especially in Mississippi, while ‘eastward of the Alabama
River they become, as a rale, inconspicnous. Ouly one of these lignites,
viz, that which appears at Coal Bluff) on the Aabama River, is of very
considerable size, six or seven feet; they possess no very well marked
characters by which they may be distinguished fromn one another; they
are traced with difficulty across the country, since, being softer, they are
more easily erodad than the associated rocks., On the other hand we
have found the marine beds to retain their characteristic features to a re-

‘markable degree : each has its peculiar association of fossils, most of

them are also easily recognizable by lithologic and structural char-
acters, and some of them may be followed with the greatest ease across
at least three counties. These circumstances have led us to use the ma-
rine beds instead of the lignites for marking the different horizons of
the Lignitic division, and provisionally we have thus used the seven fol-
lowing marls, each marking a well defined horizon and each present-
ing its easily recognized paleontologic c¢haracter : :

. The Hatchetigbee marls.

. The Wood’s Bluff or Bashi marl..

. The Bell’s Landing series.

. The Nanafalia or Gryphwa thirse marl.

. The Matthews’s Landing and Naheola marls.

. The Black Bluff beds.

. The Midway or Pine Barren beds.

qO LR WA

Our account of the stratigraphy of the'Lignitic division of the Ala-
bama Tertiary will be more intelligible and more easily followed if we
describe the strata in sectious, each corresponding to and including one
of the seven marl beds above enumerated.

(1) THE HATCHETIGBEE SERIES. (PLATE XV.)

In this we would include all the strata intervening between the base
of the Buhrstone and the uppermost of the Wood’s Bluft fossiliferous
beds, aggregating about 170 to 175 feet, as may be seen by consalting
the engraved sections of Plate X'V, especially Fig. 1, p. 155.

By far the greater part of the beds here included are sandy clays or
clayey sands of brownish gray colors, alternating with bands of dark
brown or purple color, the whole forming a .tolerably well marked
and in most cases easily recognized group. Where these brown clays
have been much exposed to the action of the atmosphere, and conse-

- - (191)
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_quently thoroughly leached, as ocecurs wherever they lie high up .on
the hills, they exhioit very much lighter and less characteristic colors.
The best exposures of these beds are to be seen at the localities more
particularly described below, and at one of them, White Bluff and
vicinity, the whole series occurs in actual superposition, -only about
sixty-five feet of it being somewhat obscured by slides. The distinct-
ively marine deposits of this series consist of three or four shell or marl
beds, separated by non-fossiliferous sands and clays (Plate V).

(@) Section at Hatchetigbee, Tombighee River. (Plate XV, Fig. 2, p. 155.)

1. Light colored, aluminouf§sandstones and indurated clays, forming a vertica]
escarpment back of the main LIuff...o.ooieevioiir inainnnnaann.. 20 to 30 feet.
These light colored claystones we consider to be the lowermost of the Buhr-

. stone formation, and all the underlying to be Lignitic.
2. Sandy clays of brown, yellowish, and reddish colors interstratified. These are

darl blue when moist, but of lighter colors when dry....... ...... 15 to 20 feet.
3. Heavy bedded, dark brown clays, somewhat like No. 2, but of darker color when
Ary .eeeiiiiiia e et e e e e e 10 feet.
4. Yellowish, glauconitic marl..... Neeeranecnans PN 2 to 3 feet.

This bed shows a tendency to formn at intervals hard concretionary ledges,
which on weathering break off and roll down the biuff and are piled in great
numbers at its base.: Some of these bowlders have a nucleus of shells, which,
however, are not usually very well preserved.

5. Purplish brown, sandy clays, in the middle of which is a projecting ledge of dark
colored clays which are harder but break up into small prismatic fragments upon
drying and on exposure 10 Weather ... ... ivoiieiiiiiiiin oot 15 feet.

6. Yellowish gray sands, striped with thin streaks of brown, sandy clay. These

. sands form, at intervals along the bluff, indurated, concretionary, rounded

IIASSES oo can iocmen s oman i caaseeeeae ceeaee anee e aaaae e s 5 to 6 feet.
7. Bluish brown, sandy, clay marl, containing many new forms of shells. The upper
part more fossrllfcrous ............................................ 5 to 6 feet.

8. Laminated, grayish sands, interstratified with thm beds of brown or black, lignitic
clay. These sands form rounded, coucretlouary masses; which project from face

L3 08 ) 8 O 4 feet.

9. Heavy bedded, gray, sandy clays with streaks of brown clay .............. 8 feet.
10, Reddish, sandy marl, highly fossiliferous, forming concretionary bowlders. Re-
markable for the great nnmbers of Venericardia planicosta Lam., but containing

also many other forms, such as Athleta Tuomeyi Con., and Fusus pagodiformis
Heilprin...... e e e eeeeeiaeaeeieeceeseaeae . ancan s 4 to 5 feet.

11. Dark gray to brown sandy claystowater........co.cooee e i, 15 feet.

Beds No. 8 and 9 above form very conspicuous parts of the bluff, as
they are striped with dark brown, nearly black, bands of clay and re-
semble strongly a part of the section at McCarthy’s Bluff' described
below.

! Between our joint visit in 1883 and my second in 1885 the appearance of tho bluff
was very materially changed Ly a landslide. In 1883 we saw about six feet below
the marl bed No. 4 another of very similar character, which I have now reason to
think was a mere repetition of No. 4, since I was unable to make out two such beds
in 1885. I have, therefore, given only one in the section, though convinced of the
existence of two at the time of vur first visit. )

(192)
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5. Lower part of purplisb brown, sandy clays. 6. Yellowish gray sands. 7. Bluish brown, sandy marl.
(The human figure stands upon the bed wh:ch we call the middle marl. References are to the sections.on p- 40, and also to Fig. 2 of Plate XV.)

HATCHIEETIGBEE—UPPER END OF BLUFF, TOMBIGBEE RIVER.
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(b) At White Bluff, on the Tombigbee, as above stated, there is an-
other exposure of the contact between the Buhrstone and the underly-
ing Lignitie, which, however, includes in continuous exposure only the
uppermost 25 feet of the latter formation. From the top of White
Bluff down to the river level the distance is 275 feet by barometric
measurements made at several different times. Of this, the uppermost -
140 feet are shown in a clear perpendicular blaff and consist of 115 feet
of the light colored claystones of the Buhrstone formation and 25 feet of
sandy clays of the Lignitic. The strata composing the rest of the slope
of White Bluff are so much obscured by landslidss that it is impossible
to make them ont satisfactorily, but the lowermost 70 feet of the beds
which make this slope are well exposed on the banks of Witch Creek
and at Davis’s Blaff, near by. Between these two parts of the section
there are some 65 feet of strata not seen here, which include the
Hatchetigbee marls &c.. In proof of this, I found on the slope, a few
feet below bhed No. 3 of the accompanying section, a fragment of hard-
ened, glauconitic marl with a few badly preserved fossils. The marl re-
sembled that described in No. 4 of the Hatchetighee section above.
The fossils were, however, too obscure to be identified.

All thisis shown in the following section and in' Plate XV, Fig. 1, p.155:

Section at White Bluff and Davis's Bluff, Tombigbee River.

1. Aluminous sandstones and claystones, of light color, forming a vertical bluff, the
details of which it is impossible to examine closely, Buhrstone rocks....115 feet.
2. Grayish, sandy clays, with a layer about 18 inches in thickness at its base, con-

taining fragments of lignitized stems and twigs....o..cooniincmee ool 20 feet.
3. Sandy clays, with a layer at bottom about-8 inches thick, consisting of alternat-
ing layers (one-fourth of aninch in thickness) of lignite and sand. ...... 5 feet.
4. Strata not seen, covered by landslides!........... e . 65 feet,

5. Gray, sandy clays, striped withbrownish pnrp]e b.mds ofclmy, couta,mmg feW ifany
fossils, except that abont 12 feet above the water there occurs a thin bed with a few
fossil shells, and some 12 feet above this a single specimen of Athlela Tuomeyi was
found sticking intheelay?. ... oo i oieii e, 70 feet.

‘White Bluff is in the southwestern part of Sec, 14, T. 11 N, R. 1 W
just below the mouth of Witch Creek.

(¢) Above this, the river bends towards the west, and in the ndrth.
western part of Sec. 6, T. 11 N., R. 1. W., at McCarthy’s Ferry, the strata
which make the lower part of the preceding section are again exposed,
as may be seen from the following section :

Section at McCa;thy s Ferry, Tombngee River. (Plate XV, Fig. 3, p. 155.)
1. Sandy claysinterlaminated with cla,ys less sandy, all of light gray colors, but along
the whole length of the Lluff there are parallel bands of much darker clays,
which make a very conspicnous marking ... ..o illlL 50 to 55 feet.

1A fragment of glauconitic sandstone with fossils was picked up from the surface
in this part of the section a few feet below the base of No. 3.
2These beds, as well as those included in No. 4, are covered by the débris of land-
slides at White Blaff, but they are well shown in the banks of Witeh Creek, which
waghes the base of White Bluff, and at Davis’s Blaff, half a mile above, where we get
the lower 70 feet of the section (No. 5).
(193)
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2. Laminated clays and sands, firm and compact at base, forming a projecting ledge

which divides the bluff into two parts.,. ... ...l 4/to 5 feet.
3. Pyritous, sandy clays, with two or three bands of darker color; the sands are in-
durated in places, forming bowlder-like masses .....ceeveveanvaaae. 20 to 25 feet.

The dark bands which mark the bluff and which look at a distance
like lignite beds are found upon closer inspection to consist of thin lay:
ers of dark bluish gray clays interbedded with thin streaks of gray
sand. The whole 75 feet of this section appear to be barren of fossils.

At the base of the bluff lie great numbers of fragments of the sili-
cious and aluminous rocks which characterize the Buhrstone formation
‘and which have rolled down from the hills that rise a short distance
back of the immediate bluff of the river. These hills are composed en-
tirely of the Buhrstone rocks for a vertical distance of 270 feet. (See
Plate X1V, Fig. 3, p. 151.) This is the greatest thickness of Buhrstone
rocks that has been measured in one section, except at one other place
in the same range of hills.

Above McCarthy’s Bluff I failed to find any outerop of the Hatche-
tighee marls, but a short distance northward, on the road to Mount
Sterling, some 10 to 11 miles south of Butler, the road descends over
250 feet of Buhrstone rocks, below which I saw in 1885 an indurated
greensand marl with fossils embedded in brown sandy clays. This is
doubtless one of the Hatchetigbee marls.

The position of the McCarthy’s Bluff beds with reference to the Buhr-
stone and to the Davis’s Bluff beds is shown on the general section
in Plate XIV, Fig. 3 (p. 151), and in Plate XV, Fig. 3 (p. 155).

Up the Tombigbee River from White Bluft and Davis’s Bluff to Wood’s

Bluff) similar dark gray, sandy clays with darker bands are displayed
in the river banks. The thickness of the strata between the Buhrstone
and the top of the Wood’s Bluff marl is about 175 feet, of which the
lower 100 feet are well characterized by a prevailing dark brown or
slightly purple color and by the absence of fossils, except an occasional
band of lignitic clay or a sandier band with a few marine shells. The -
upper 5 feet are more fossiliferous and varied in appearance.
‘ In' these lower, dark, sandy clays there occur concretionary masses
of silicious matter, sometimes almost a flint of approximately spheri-
cal shape, and made up of concentric layers or shells, These con-
centric shells are usually separated by a thin layer of pure quartz of
fibrous texture, the fibers being perpendicular to the surfaces of the
spheres. These concretions are very commonly looked upon as petrified
turtles by the people of the vicinity. They vary from 6 inches to 4 or 5
feet in diameter. In other places the clayey sands themselves are ce-
mented together into rounded concretions, with a nucleus of black
lignitic matter.

‘Where the dark brown or purple, clayey sands above described occur
at considerable elevations above the water and have been thoroughly
leached and desiccated, they exhibit very much lighter colors. They are

(194)
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scen under such eondition on the hills back of Yellow Bluﬁ on the Ala-
bama River, and in the country between the two rivers. It is only along -
the river bluffo and low places, where they are kept more or less moist,
that the dark purple and brown shades are so characteristically dis-

played.
(2) TEE WOOD’S BLUFF OR BASHI SERIES. (PLATES XV AND XVL)

The first beds of marine, fossils of any consequence below the series

of brown and purple clays above mentioned oceur at Wood’s Bluff, on

the Tombighee, and just below Johnson’s Island, on the Alabama Rwer ;
also, on Bashi Creek and its tribataries in 'Cl:u'ke County, and at nu-
merous other localities to be given below. Wehave given to these beds
the name of the Wood’s Bluff or Bashi Marl. They are from 15 to 20
feet in thickness, are highly fossiliferous, hold a very considerable per-
centage of -greensand, and the marl hasa tendency to become indurated
by carbonate of lime into rounded, bowlder-like masses of glauconitic,
fossiliferous limestone. These bowlders may be formed in any part of
the beds, but are more cominonly seen iu the upper half, and when this
is the case the loose greensand marl below is easily washed out, giving
rise to the formation of caves, sometimes of considerable dimensions.
Immediately below this marl, and usually within 25 feet of it, are at least
four or five thin seams of hgmte, varying from a few inches up to 18
inches in thickness.

"All these characters render the Wood'’s B]ut‘f marl easily recognized,
and it has been traced by me from the western part of Choctaw across
to the eastern part of Monroe County without any essential change in
its qualivy. It has become one of our most important geolomc land-

marks.

Some 35 to 40 feet below the lowermost of the thin, lignitic beds im-
mediately underlying tlie Wood’s Bluff marl, and separated from it by
yellowish, cross bedded sands, is another lignite, about two feet in thick-
ness, at the base of whici we wish to draw the line between the Wood’s -
Bluff and the Bell's Landing series. As thus defined, the Wood’s Blaff
series includes the strata intervening between the purplish brown,

~ sandy clays, above described, immediately overlying the Wood’s Bluft

marl, and the two feet of lignite. The thickness represented is about
80 feet. The most complete section of the whole series is at Yellow
Blaff, on the Alabama River. (See Plate XVI, Fig. 1, p. 159.)

The best exposures of the marl bed are to be seen at Wood’s Bluff, on
the Tombigbee River, and on the tributaries of Bashi Creek i in Clarke
County, in the immediate vicinity of Wood’s Bluff, although, as stated
above, the marl may be readily traced across Choctaw, Clarke, and Mon-
roe Counties, exhibiting at many places away from the rivers very fair
sections. On the immediate banks of the Alabama River the marl
does not make much show, thoungh it may be seen below Johnson’s
wood. yard.
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We give here only three sections, showing the details of.the marl bed
- and of the strata underlying down to the top of the next, or Bell’s Liand-
‘ing, series. :

.(a) Section at Wood’s Bluff, Tombighee River. (DPlate X7, Fig. 1 . 155, and Plate X V1,
Fig. 7, p. 159.) .

Orange sand or stratified dnft ...................................... 20 feet or more,
1. Dark brown or bluish black laminated clays, breaking up into small fragments,
6 to 8 feet, at the upper end of the bluff, but rising to 10 feet or more farther
“down, These clays are identical with those at the base of the White Bluff sec-
tion ...... e tesesecaiane seaaie cese caeaaceas e 8 to 10 feet or more.
2. Dark bluish, sandy cla.y, turning red on exposed and weathered surfaces and
capped with a hard ledge Whlch may be easily traced down the river nearly to
Davig’s Blafl . . e e e it e it e 3 feet.
3. Bluish, Jaminated clay or sandy clay, very much like No. 2 in color and texture,
but containing no fossils, or very few, and not appemmv red at the surface, of
variable thlckness...................-.... et emeemaeesieaeaaaas 5 to 8 feet.
4. Bluish or greenish, sandy clay, somewhat indurated, of decidedly reddish color
on the surface, highly fossiliferous, characterized by Turritella lineata Lea :md
Dentalium microstriatum Heilpr., but containing also Ancillaria staminea Con.,
small Natica Pyrula multangulata Heilpr., Corbula oniscus, Infundibulum tr ocln-
formzs Lea, a Phorus, and a small oyster. The lower part of this bed passes grad-
ually into the greensand marl No. 5 and is the best collecting ground, as the
material is less indurated and the shells are more easily removed. .... 3 to 4 feet.
5. Greensand marl to the water’s edge..........o.o..... [ 10 to 12 feet.

The upper part of this marl is quite soft and friable, but just above
the water’s edge it becomes indurated and shows a disposition to form
rounded, bowlder-like masses, quite hard and firm and resembling a
limestone. Tbat this indurated part is of the same nature as the softer
greensand above and below it, is seen from the circumstance that the
indurated bowlders are sometimes near the top, sometimes near the
bottom of the greensand stratum. The accompanying view (Plate VI)
shows well the large, bowlder-like masses of the indurated greensand,
No. 5. Passing throngh the central part of this marl bed is a layer of
Ostrea compressirostra Say, with very thick and ponderous shells.

(b) About two miles from Wood’s Bluff, oa the banks of Bashi Creek,
there is the following exposure (Plate X VI, Fig. 7, p. 159):

Section near Wood’s Blujf.

1. Yellowish gray limestone or indurated marl, like that seen at the base of the

Wood’s Bluff 8€¢H100 temeae ime i e i e el 10 feet.
2. Greenish blue, fossiliferous sands? ..o cooncoeniiiman ioem il 8 feet.
3. Seam of lignitic clay, laminated and jointed - ........occo ...l 6 inches.
4. Brown, laminated, joint clay, passing below into n greeuish, noun-fossiliferous
719 1 T A et et e 4 fect

1 This bed is highly fossiliferous, containing Levibuccinum striatuwm Heilpr. (which
appears to be confined to this particular horizon), Athleta LTuomeyi Con., Fusus pagodi-
formis Heilpr., Venericardia planicosta Lam., Actwon pomilius, Con., a small Natica, Pleu-
rotoma acuminata Sow., sharks’ teeth, dncillaria staminea Con., a small Cytherea, &c.

2 These sands are frequently washed out from beneath the limestoue or indurated
marl, forming caves which are to be seen wherever the Wood’s Bluff marl occurs.
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1. Dark gray clays. 2. Bluish, sandy clay, fossiliferous. 3. Bluish, sandy clay, non-fossilifel‘-ous. 4. Greenish, sandy clay, highly fossiliferous. 5. Greensand marl.
(The figures refer to sections on p. 44, and also to the section given in Fig. 7 of P.ate XVI.)

WwOOD’S BLUFF, LOOKING DOWN THE TOMBIGBEE RIVER.
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5. Laminated, greenish gray clay, alternating with thin seams of dark purplish,
lignitic clays, giving the exposure a beautiful aud regularly striped appear-
anee! cooer it eeeeeeeauesteacecsscenencesonencaneamnenanansancans 5 feet.

6. Thin layer of lignite............. PO P about 12 inches.

7. Gray clay to the water’s edge.

(¢) The strata which intervene between the Wood’s Bluftf and the
Bell’s Landing series of marls, together with 130 feet of the beds over-
lying the former, are to be seen in a continuous section of 250 feet at
~ Yellow Bluff and in the hill which lies just back of the bluff (Plate VII).

Here all the strata between the two marl beds mentioned are exposed in
actual and unmistakable contact at the river bluff, where there is an
uninterrupted section of 120 feet. This is one of the most important

sections we have, and it was obtained in the summer of 1383.

Section at Yellow Bluff, Alabama River. (Plate XVI, Fig. 1, p. 159.)

1. Laminated, gray, sandy clays of light color, variously interstratified with gands;
in places there is a white or very light colored clay, and ‘in other places cross-
Dedded sands, interlaminated with thin sheets of white clay; reddish sand abun-
dant near the top of the section, which is one mile back from the river. Thick-
11€88 DY DATOMELEr . - v cne e e i e e aaeaas 130 fect.

These beds are the same as those shown on the Tombigbee River below Wood’s
Bluff, at Davig's Bluff, and at White Bluff, and belong to the Hatchetighee series;
‘but, lying high up on the hills and exposed to sun and weather, they are uniformly
much lighter in color than on the Tombigbee River, where they are near the
-water 1ével. Below this we have a gentle slope, along which about fifty feet of
beds are exposed (Nos. 2 to 4), and below that the perpendicular bluff of the
river, some seventy feet (Nos, 5 to 10).

2. Greensand mar], with Wood’s Bluff fossils (summit.of the Wood’'s Bluff series), with
indurated, rounded masses above, and loose marl below............ about G feet.

3. Bluceclay .....-... P SR B {111 3

4. Gray, sandy cl‘ly‘i thh a slwht tinge of pulple, holding four or ﬁve thin seanis of
lignite, each one foot or 1ess in thickness. The actual positions of these lignite
beds are slightly obscured by landslides .....eocveeeneeeeonnn......40 to 50 feet.

5. Reddish, cross bedded sands.............. SR U 1118

6. Lignitic clay and lignite (base of Wood’s Bluﬁr 81i€8) ..o .. R DU 2 feot.

7. Reddish sands slightly laminated...........oooooiiiiin el oo .. 15 feet.

8. Laminated, sandy clays in perpendicular cth ...................... 20 to 25 feet.

. Greensaud marl in two parts separated by one foot of sandy clay without fossils.
‘T'he upper part, one foot thick, holds chiefly Ostrea compressirostra and Feneri-
cardia planicosta, while the lower part, six feet thick, contains all the character-
istic fossils of the Bell’s Landing series, Poluta Newcombiana, large- Turritella Mor-
toni, Rostellaria trinodifera, &c. This upper part shows strong tendency to harden
into round, bowlder-like masses; inall .. ...ocooiiiiiii i iiont about 8 feet.

This bed, No. 9, is very clearly marked in the accompanying view (Plate V1I)
Ly the line of bowlders near the water’s edge. The lignite, No. 6, occurs near the

_ top of the cliff, but does not show out in the picture.
10. Greenish, ferruginous sands interlaminated with thin sheets of clay, pmssing into
a dark blue, sandy clay at the water level . e PR 4 A

In this section the beds numbered 5 to 10 mcluswe. are seen in the
actual bluff of the river about half a mile or less below the steamboat
! The dark clays in this stratum appear to resist denudation better than the greenish
clay, so that they project slightly from the face of tee bluff, :

' (19%)
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landing. Thebeds numbered 2 to 4, inclusive, together with about forty
feet of the lower strata of No. 1, are seen on the top of the bluff, along’
the road leading up the hill, and they directly overlie the beds exposed
in the river bluff. Nos. 2 to 6, inclusive, represent the Wood’s Bluff
series. _

From the sections represented on Plates XV and XVIit will be seen
that the Wood’s Bluff marl lies embedded in a great thickness of clays
and clayey sands, a-circumstance which has an important bearing upon
its economic value. The disintegration of the clays p'roduces heavy
clay. soils, which are thoroughly marled by the Wood’s Bluff beds,
and they form in consequence some of the most productive and lasting
soils of the Tertiary group. We have as instances the heavy, calca-
reous, clay soils which occupy a broad belt north of Butler, in Choctaw
County; the productive soils of parts of the Tallahatta and Bashi Creeks
region ; the clay hill soils of the eastern part of Clarke and the west-
ern part of Wilcox Counties, between Choctaw Corner and Lower Peach

‘Tree; the celebrated Flat Creek lands of Monroe County, &e. Some
descriptions of these soils, with analyses, were presented in the Report
of the Geological Survey of Alabama for 188182,

(3) THE BELL'S LANDING SERIES. (PLATE XVI, FIGS. 1 T0 6, p. 159.)

This series includes two important fossiliferous beds, separated
by about twenty-five feet of gray, sandy clays. Between the lignite,
which forms the base-of the precéding division, and the upper marl of
this series there are some forty feet of reddish sands and laminated, gray,
sandy clays, and below the.lower marl about sixty feet of sandy clays
of the prevailing gray color, rather massive in the lower part. About
fifty feet below the lower of the two marl beds, and ten feet above the
base of this series, there is a third small greensand bed one foot or less
in thickness containing fossils. The entire series comprises about one
hundred and forty feet of strata, which, as a whole, are gray,sandy clays,
becoming more and more massive toward the base, while they are more
thinly laminated and more mixed with sands near the summit of the sec-
tion. The strata which lie between the Wood’s Bluff marl and the up-
permost of this series are about sixty feet of sandy clays, containing
several thin seams of lignite, all of which are exhibited in direct superpo-
sition at Yellow Bluff, and have been placed, as above shown, with the
Wood’s Bluff series. The upper marl bed, which is the Bell’s Landing
marl bed proper, is some ten feet thick, contains greensand,and indurates
into bowlders, fine examples of which are to be seen at the base of the
bluff at Bell’s Landing. This marl is characterized above all others in
the Tertiary of Alabama by containing gigantic specimens of shells
which at other localities are of moderate size. Thelower bed, known as
the Gregg’s Landing marl from its occurrence at the landing of that
name, is four or five feet in thickness and is of clayey material. It has
a peculiar group of fossils, :
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The fossil bearing beds of this series are best exposed along the
banks of the Alabama River at Bell's Londing, Gregg’s Landing, Pee-
bles’s Landing, Lower Peach Tree, and Yellow Bluff; and on the Tom-
bigbee at Tuscahoma, Turner’s Ferry, near the mouth of Shuquabowa
Creek, and at Barney’s Upper Landing. The exposures on the Ala-
bama are much 'more satisfactory.

.Unlike the Wood’s Bluff marl, the marls of this series make compara

tively little show inland from the rivers and exercise little, if any, in-

fluence upon either the soils or the topography of the country in which
they come to the surface. I am not certain that either the Bell’s Land-
ing marl or the Gregg’s Landing marl has been identified at any dis-
tance from the rivers, while the Wood’s Bluff marl can be followed with
ease from the Mississippi line as far eastward as we have been.

The following sections illustrate the occurrences of the Bell’s Land-
ing beds along the two rivers:

a) Section at Bells Landing, Alabama River. (Plate X VI; Fig. 2, p. 159.)
y!

1. Yellowish red, cross bedded sands.................c...coooioalol ... 15 feet.
2. Lignite .. cvevee ---.-.about 2 feet.
3. Lammated sandy clays, wn,h a few la,rgc, bowlder-llke concretions.. .... 10 feet.
4. Yellow, stratified sands alternating with gray, sandy clays...............15 feet.
‘5. Gray, sandy clays...c.ccvieenniniann.. Ceeeeeee e .. 15 feet.
6. Greensand marl formm« large conclet.lona,ry bo wlders and holdmrr gmaumc speci-

mens of Rostellaria trinodifera, Turbinella pyruloides’ Con., Fusus pagodiformis
Heilpr., Voluta Newcombiana Whitfield, &c. The bowldcrg cover all the lower

- part of the slope below the landing. The marl beds ......... about G to 10 feet,
7. Dark gray, laminated, sandy clays, black when wet, but li ght gray when dry .5 feet,
8. Bluish green, sandy claymarl ... ... ...l . ..1to 2 feet.
9. Dark gray, sandy clay to water level Teeeeaeeeas - ceeeeans -4 feet.

- Above Bell’s Landing the strata of this series are exposed alonﬂ* the
river as far as Yellow Bluff, and the most important localities are given
below. : '

(b) Section at Gregy's Landing, Alabama River. (Plate XVI, Fig. 4, p. 159.)

1. Greensand marl with concretionary bowlders, the same as No. 6 at Bell’s Land-
I e et et e e iiieeeteeeseeeeeeae e e .h feet.

2. Gray,sandy clays ............... ettt eetceeeeteiiaeaeicacae .. 20 to 25 feet.
3. Dark gray or bluish, sandy clay or clayey sand containing well préserved fossils,
many of which are peculiar, and some identical with those at Wood’s Bluff, such

as Pyrula multangulata Heilpr. and Fusus subscalarinus Heilpr., This bed has an
indurated ledge of variable thickness at the base and is in all...about 4 to5 feet.

4. Laminated, sandy clays to the water level....................... ... about 10 feet.
This bluff extends at least one mile down the river from the landing,
and along this whole distance there have been landslides, and the two
marl beds have in consequence been thoroughly mixed up. In some
places the upper marl has slid down and completely covered the lower;
in other places the lower marl is in its proper position, but the upper
has slipped down below it; sometimes the two are in direct contact, the
upper above; but in all cases a careful inspection of the original bluff
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a short distance back from this river slope will reveal the true relative
position of the two beds. I am particular in calling attention to these
circumstances because at many points these broken off parts of the
bluff appear to be in place, and where the two beds, apparentlyin place,
are thus brought into contact or their relative positions are reversed
the commingling of the two sets of fossils would lead the incautious ob-
server far astray. '

The next exposure isabout a mile below Lower Peach Tree, at Peebles’s
Landing.

6

(c) Section at Pecbles’s Landing, dlabama River. (Plate XVI, Fig. 3, p. 159.)

1. Yellow 8ands oon oo i i 1 foot,.
2. Lignite and lignitic clay . ccoeev vvea i, et ieeeee e ieeaenaes about 2 feet.
3. Roddish, laminated sAnds . ... ceve cee voseee cemnaecnnecenenens s 10 feet.
4. Dark gray clays and sands interstratified ...... ... oooo iiiiiinoiie .20 30 feet.
5. Greensand marl, No. 6 of Bell’s Landing section. ................. «....8fcet.
6. Dark gray clays and sauds variously interstratified ... ... ... ... 25 feet,
7. Dark bluish gray, clay marl, Gregg’s Landing ... .......... ... 2 feet.
8. Dark gray sandy clays extending to the foot of hill, 20 feet above the river
level........ M about 14 feet,

The next locmlity is Lower Peach Tree, where we have arepetition of

the above sectlon, together with beds extending some 4o to 50 feet
lower.

(d) Section at Lower Peach Tree, Alabama River. (Plate X VI, Fig. 5, p. 159.)

1. Sandy, laminated clays at the top of the blaff............ e, about 10 feet.
R. Greensand marl containing the characteristic fossils of the npper bed at Bell’s
Landing. conove e e e e et 8 to 10 feet.

3. Sandy, laminated clays, of gray color, but with some reddish layers..20 to 25 feet.
4. Bluish, sandy, clay marl containing a number of peculiar fossils. To this bed we
have given the name of Gregs's Landing Marl, as it is seen at Gregg’s Landing bet-
ter than elsewhere..... e e e e ieemeecee—ecaaaen 5 feet.
5. Sandy clays of prevailing gray color, varying in degree of sandiness and coarse-
ness of lamination, without fossils so far as we conld discover ...... <e--.50 feet.
6. Coarse grained greensand marl, indurating into bowlders in places, containing
some fossils, which are also in the bed No. 4,ab0Ve . ... ceveeveniiniaaann. 1 foot.
7. Gray, sandy clays to waterlevel.....coooueiiann il i 10 feet.

The last exposure of the beds of this series up the Alabama River is
seen at Yellow Bluff, the scction of which has already been given
(Plate XV, Fig. 1).

The exposures at Lower Peach Tree and at Yellow Bluff] in Qart over-
lapping, give us a continuous section of some 250 feet, and the two,
taken with the exposures at Wood’s Bluff, Davis’s Blu(f, ‘White Bluff,
and Hatchetigbee, all of which overlap in some parts, afford a series
which is withont a break from the base of the Buhrstone down 390 to
400 feet. It would be impossible to find anything more satisfactory for
making out the stratigraphy of this part of the Tertiary group.

On comparison of all these sections it will be seen that the 13ell’s Land-

_ing marl, at Bell's Landing, is about 30 feet above the river level; at
Gregg’s Landmg, about 40 feet; at Peebles’s Landing, about 60 feet,
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‘at Lower Peach Tree, 85 feet or more; while at Yellow Bluff it is only
about 7 feet above the river level. The beds rise with tolerably uni-
form inclination (40 feet to the mile) up to the Lower Peach Tree, and
then- sink rapidly, Lower Peach Tree being.about on the summit of
the anticlinal or roll. As a consequencé of this undulation the beds
involved are spread in a north and south direction over a much greater
extent of surface than is usually the case where the average dip is uni-
formly southward some 30 or 40 feet to the mile. This roll in the strata
may be traced from Choctaw County to Monroe County, but seems to
be most pronounced in the lower part of Marengo County and the upper
part of Clarke County. In the southern part of Wilcox County and
the northern part of Monroe County the undulation involves in general
a lower series of rocks, to be mentioned presently.

On the Tombigbee River the strata between the Wood’s Bluff marl
and the Bell’s Landing marl at Tuscahoma are not well exposed, and-
it would have been impossible to get any clear understanding of the
stratigraphy from the bluffs of that river alone. It is fortunate that
the section, here so faulty, is so complete and satisfactory on the Ala-
bama River. '

The few localities where Tertiary strata make the banks of the river,
from Wood’s Bluff up to Tuscahoma, are given below.

. Across & narrow neck of land from Wood’s Bluff at Cade’s Bend, the
Wood’s Bluff marl is again seen in the river bluff,

At the mouth of Bashi Creek, as above shown (see Plate X VI, Iig..
7, p- 159), the lower strata of the marl, as well as two of the underlying
lignites, are exposed. ¢ : i

Two others of these lignites are seen a little higher up the river, at
Pickens’s Landing, where we have the following section:

’ (e) Section at Pickens’s Landing, Tombigbee River.

1. Gray, laminated, sandy clays ............. emeee secesssesanass sens Cereeees 10 feet.
DI O RN 12 to 18 inches.
3. Bluish, clayey sands with yellowish division planes..............coooo 6 to 8 feet.
4. Lignite ....... e eanitnesseee et s maaeatan aesant ceteanean e anaar cans 2 feet,
5. Gray, sandy clays to water level.. ... ... iieiiirnmne it ianannans 1 to 2 feet.

The beds are undulating and in some places show a dip towards the
northwest, but the general dip of the surrounding strata is southwest.
Above Pickens’s Landing gray, sandy clays are shown in the river
banks at Magnolia Landing and one or two other points; but these
clays contain no fossils, so far as our observations went. - The Pickens’s
Landing lignites are found in the hills about the headwaters of Horse
Creek and elsewhere in the lower part of Marengo County. -

‘At Tuscahoma we have the first considerable bluff above Wood’s
Bluff. In the section below given we include not only the strata actu-
ally appearing in the bluff at the landing, but also those which make
the bank for half a mile or more down the river. This section, as will
be seen, is about the equivalent of that at Yellow Blaff on the Alabama.

Bull. 43—4 (201)
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(f) Section at Tuscdhoma, Tombighee River. (Plate X VI,‘ Fig. 6, p. 139.)

1. Indurated sands, with a line of bowlders at the base. This stratum is eight to ten
feet thick at the warehouse, but down the river it thickens to twenty feet or more,
and a second line of ferruginous, indurated bowlders appears about ten feet above
the first. The strata above tliis upper string of bowlders are more distinctly
laminated and interbedded with thin shects of clay. Thisis most clearly shown
about six to eight feet above the upper line of bowlders. Taken all together

L174T:3 =30 N about 30 feet,
2. Light bluish gray, sandy clays, which are somewhd,t striped with harder project-
8 T 1 35 to 40 feet.
3. Sandy marl, containing the Bell’s Landing fossils, but in badly preserved condi:
15 ) M e et iee e, 2 feet,
4. Dark blue, massive clay.......oveenniaa.Ll e i 3 to 4 feet,
5. Thin streak of greensand, with Venericardia planicosta and other Bell's Landing
fossils to water level coveeiinoin il 6 inches or more.

About half a mile below the landing there is a low bluftf capped by
the upper string of bowlders gbove mentioned, which form a little ter-
race forty or fifty feet wide, the farther limit of which is made by
another low bluff of second bottom deposits.

The lignite'which occurs about thirty-five to forty teet above the marl
bed at Yellow Bluff and at Bell’s Landing-was not observed at Tusca-
homa, those parts of the bluff where it would be looked for being badly
weathered.

The massiveclay, No. 4, which separates the two parts of the marl bed,
is everywhere perforated by pholas, and in most of the perforations their
shells are still to be found. Mr. T. H. Aldrich, who made this observa-
tion, also saw these shells in the clay whloh occurs below the lower marl
bed at Bell’s Landing.

The Tuscahoma (Bell’s Landing) marl, with its accompanying beds,
may be followed up the river without éssential interruption to Barney’s
Upper Landing, as shown in the following sections (I’late XVI, Fig. 6,
p. 1589):

(g) Section at Turnes Ferry, Tombigbee River.

1. Indurated sands, No. 2 of the Tuscahoma SeCtiOn e ann e vneene vnenennn . 5 feet,
2. Marl with badly preserved shells......occoioiieiaiaaaio. J 3 to 4 feet.
3. Bluish clay, becoming sandy below .......co.oiiieminiiiaL., 3 to 4 feet or more,

From Turner’s Ferry these beds rise, going up stream, and at the
mouth of Shuquabowa Creek they give the following.section:

(h) Section at mouth of Shuquabowa Creek, Tombigbee River.

1. Greensand MArlS ... ceeen oo it i i e e, 3 to 4 feet.
2. Dark bluish black, massive elay... ... ..oooiioiiiiiiiiiiiiiaa. S 2 feet.
3. Hard sands, passing into sandy clay below .. ... .......... ... ...l ... 5 feet.
4. Light colored, nearly white, cross bedded sands, about 3 feet, with 3 to 4 feet below

it of sands with clay partings, inall ...... ... ... il 6 to 8 feet.

Above this place the strata sink towards the north, and at Barney’s
Upper Landing only three feet of the beds immediately below the marl
are above the water, as seen below. .
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(i) Section at Barney’s Upper Landing, Tombigbce River.

1, Laminated, sandy clays, striped with somewhat harder and more -clayey seams,
inall i i [ 15 to 20 feet.
2. Sandy, fossiliferous bed with greensand in the lower parts, more clayey above.
» The fossils in this Led are badly preserved, as was the case also at Tuscahoma,
_Turner’s Ferry, &c., but are the characteristic Bell's Landing forms ...... 5 feet.
3. Dark bluish to oray clays to water level. . D (< 2
From Barney’s Upper Landing to the mouth of Hor% Creek no Terti-
tiary strata appear on the river banks, but just above that point the
river bank is formed by dark gray, clayey sands or sandy clays, which:
continue up to Williams’s Giu, where they overlie the first of the beds
containing Gryphea thirse Gabb, and in consequence may be better
classed with the next section. '

(4) THEE NANAFALIA SERIES, INCLUDING THE COAL BLUFF LIGNITE

The series of strata to which the Nanafalia marl has given the name,
broadly cousmered is susceptible of threefold division upon the basis
of lithological and paleontological characters, viz :

First. Forty feet or more of indurated, gray clays and sandy clays, in
part glauconitic and rather closely resembling some of the materials.
of the Buhrstone. Near the base of this first division there are hard,
sandy clays filled with shell casts, chief among which are Turntellas
and Cytbereas. ¢

Second. Seventy-five to eighty feet of yellow and reddish and whit-
ish sands, alternating with greensand beds, highly fossiliferous. The
characteristic shell in both the sands and the greensauds is Gryphea
thirsee Gabb. 1In the upper fifty or sixty feet of this division this shell
is found either in thin greensand. beds or sparingly distributed throngh
the other sands. In the lower twenty feet there are thick greensand
beds literally packed with these shells. The greater part of the expo-
sure at Nanafalia Landing consists of greensand beds filled with Gry-
phea thirse and other forms, the first named making perhaps 90 per
cent. of the whole. ,

Third. Below the Grypheea thirse beds follow some eighty feet or more
of sandy clays and sands, variously interstratified, cross bedded sands
passing near the base of the division into greensands which overlie a
bed of lignite varying from four to seven feet in thickness.

It is easily possible to obtain overlapping sections which embrace the
whole series of about two hundred feet; thus in the bluff at Gullette’s
Landing, on the Alabama River, nearly the whole of the two upper
divisions are represented, while on Pursley Creek, a few miles eastward,
the lower part of the second division and the whole of the third are
shown in direct contact, the whole series being thus represented at two
localities. ) » ' .

Between the heavy bedded, sandy clays exposed at the base of the
Lower Peach Tree Bluff and those which are seen at the top of the

~ bluff at Gullette’s Landing there is a series of glauconitic clays and
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clayey sands which have a tendency to harden into pretty firm rocks,
having a striking resemblance to some of the materials of the Buhrstone
formation, but which are readily distinguished from the latter by one
familiar with both of them. These rocks are shown in the hills which
rise immediately back of Gullette’s Landing and Black’s Bluff (Alabama
River) to the height of two hundred and fifty to three hundred feet
above theriver level, and they are seen again in the Grampian Hills of
Wilcox County. We have not as yet been able to connect the beds at
Lower Peach Tree with those at Gullette’s Landing by an overlapping
section which includes a part of each, and there is therefore a little un-
certainty as to the precise thickness of these beds, though unone as to
their quality. Thereis very little doubt that the lower Leds of the Lower
Peach Tree Bluff are exposed in the hills back of Gullette’s Landing and
Black’s Bluff, but, as already said, this identity is not absolutely made
out. The uncertainty, however, cannot concern more than twenty or
thirty feet of- strata, if so much, Still, it is much to be regretted that

even this slight hiatus emsts, since from the top of the White Limestone
down to this point every foot of the strata has been exhibited in over-
‘lapping sections, so that there js not the slightest room for doubt as to
their relative position or thickness, nor is there the slightest room for
doubt as to relative position here, but only as to exact thickness.

Before giving the section at Gullette’® Bluff Landing, some notes con-
cerning the indurated clays and sands that immediately overlie the rocks
at the last named locality, and which are seen in the Grampian Hills,
will serve to bring out their peculiarities, especially the points of re-
semblance between them and certain of the materials of the Bihrstone.

About three miles south of Oémden, in the Grampian Hills, we find

the following: .
(a) Section in Grampian Hills, No. 1.
1. Light-colored, argillaceons, sand rock, containing casts of Cytherea, Turritella, Vo-

lute, &c. This passes below into a clayey stratum, which in turn is underlaid
by a bard, sandy rock containing many shell casts, partlculally Ot Turritella Mor-

10T COM . o et ittt it tiie et e et eaaneanan e eneeane 5 feet.
2. Gray, clayey beds, breaking into small angular bits........ c.oooiiiin, 5 feet.
3. Ledge of glauconitic, clay rock, sandier below and breaking by joints into large
cuboula,l blocks of tolembly hard sandstone, containing also a great number of
shell casts ... .oceevmieiieiai i as he e et 2 feet.
4. Gray clays resembling those. of the Bubrstone, but softer and crumbling more
L ¥ N 15 feet.
‘5. Glanconitic saunds, mdumted, filled with casts of Gryphea thirsw (first of the
Gryphea thirs@ Deds) ..o .o e oein i i ieiaitai e e e 2 feet.
6. Greensand beds, with perfect shells of (rryphtea ThATSE. v een e e 7 to 8 feet.
7. Dark gray clays ...... A ...2to 3feet.
8. Yellowish, calcareous sands, witk Gryphwa thirse, Flabellum, Venericardia plani-
COSEA, QL. e iemcae eae cereaeaeieaeetecaeae e aaae e 4 to 5 feet,
9. Bed of Gryphashells. ..o .ee oo i i e e receea e et 1 foot.
10. Yellowish, calcareous sands, with concretionary bowlders, containing Gryphae.
thirsw and casts of other shells.. .... N 6 to 8 feet.

ITalf a mile farther south, other beds overlying No. 1 of the above

are seen, as shown below.
(204) ’
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(h) Section in Grampian Hills, No. 2.

1. Whitish,sandy rock, indurated, containing shell casts...... cee meeasienans 1 foot.
2. Whitishelay rock. «coveeommn ool eeeiemaeemeeaaas 1 foot.
3. Hard ledge of sandy rock, with ¢asts of Turritella, Cytherea, &c.. .... .... 2 feet.
4. Gray clays, 111(1ura.ted a,nd greatly resembling some of the Buhrstone clays,

10 to 15 feet.
. Ledge of indurated glauconltuc clay, the lower 12 or 18 inches of which are sandier~
and filled with shell casts, mostly of Turritella Mortoni Con., same as No. 1 of

(4]

preceding SeCtiON.ceues ci et it iii i e e 3 to 4 feet
6. Gray, crumbling clays, with indurated Ie(lrre of hard, glauconitic clay in cen-
L R G feet.
7. Hard ledge of glauconitic clay or sandstone breaking by jointsinto large cuboidal
L] 10T < R  {7:3 ¢ ] o 1 10)
8. Laminated gray clays resembling those of the Bubrstone, breaking up into small
LT P S PB {11 4
9. Glauconitic sands, indurated, containing casts of Gryphea thirse in the upperpart
and perfect shells of the same in the lower part............. e 1 foot.
10. Greensand, with occasional shells of Gryphea thirs®.. oeees coeeeeennnnn.. 5 feet.
11. Yellowish sand filled with shells of Gryphea thirs@...cce.cvneooae . aaa.. 1 foot.
12. Laminated, yellowish sands, with a few shells of Gryphwa thirse.......... 4 feet.,

The relations between these two sections and the others which ex-
hibit the same strata are more clearly seen in Plate XVII, Fig. 2, p.
163, which is a representation of the two preceding profiles combined.

The Grampian Hills extend westward to the river at the Lookout,
which is a cliff reaching fully 275 feet above the river leyel. This cliff
is half a mile or more above Gullette’s Landing, and in its lower half
the beds which make the bluff at Gullette’s Landing are exposed by a
landslide in a perpendicular section of nearly 150 feet. Above this a
very steep, almost precipitous hill rises 125 feet higher. In this upper
part of the hill the rocks are not clearly exposed, but they consist of
gray, laminated clays, interstratified with heavy bedded, massive clays,
such as are seen in the lower part of the Lower Peach Tree Bluff, with

which they are probably, in part at least, identical. No fossils were -

discovered in these clays, which include in places indurated bowlders
of calcareous sand. In the lower part of the hill, hard, glauconitic,
sandy clays with shell casts are abundant and correspond in position,
as well as in other respects, to those represented in the upper members
of the two preceding sections. ’

At Gullette’s Landing a eut has been made for the cotton slide and -

tramway down to the river level through the strata of the bluff, which
are thus very clearly exposed almost as if in a vertical wall.
(¢) Section at Gullette's Landing, dlabama River. /'(Pla,te XVII, Iig. 1, p. 1G3.)

BB 0 DT I Y 3 10 feet.
2. Indurated, glauconitic clay, forming ledge . .coveeeeioitiiiinnanannn. 3 feet.
3. Gray, sandy clays, thinly 1ammated and heavy bedded alternating...... 12 feet.
4. Glauconitic saud, very green in places ......................... reeenaaaas 2 feet.
5. Gray and sandy clays, like No. 3o men i 20 feet.
6. Glauconitic. sandy ledge, fossiliferous (the first of the Gryphea thirse beds)..3 feet.
7 Compact; yellowish sands holding Gryphea thirse, and forming a vertical cliff,

capped with an indurated ledge a foot in thickness..........cceoone.....13 feet.
(205)
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8. Indurated sandy 1edge. ... ..eecen eoenateuneneeuaansaecaee ceeaneaenens 2 feet.
9. White, cross bedded 8ands «veeue .oomnniennns vocincociiieaie et aaes 12 feet.
10. Bluish sands, forming a vertical cliff. These contain numbers of Gryphea thirse
and have an indurated ledge in the midst of the bed, and one at the bot-
tom.......... e et eiereeeeeeteaesecieneeeecsaaeeeeaeenaies caaans 20 feet.

11. Bluish, clayey sands containing a few Gryph@a ... .coooeoeee i iiiee. 10 feet.
12. Sands containing Gryphea thirsw, traversed by several indurated projecting
ledges ; materials are of darker color and more clayey below to water level..20feet.

At Black’s Bluff, Alabama River, about a mile or less below Gul-
lette’s Landing, there is a similar section, which, however, is not so
clearly exposed. Above the warelhouse at this landm , the strata are
the same as those at the top of the bluff at (Jullette’s Landing, but
there have been many landslides, by which the relative thickness and
positions of the beds here are obscured. DBetween these two places
the river flows approximately along the strike of the strata, which,
however, do not lie horizontal, but show one or two undulations with
twenty or thirty feet wave hewht

The actual contact of the strata of the Bell’s Landing and the Nana-
falia series fails to appear in the bluffs of the Tombigbee River also, as
may be seen in what follows. Irom Barney’s Upper Landing, described
in the preceding section, up to the mouth of Horse Creek, no Tertiary
beds appear in the river banks. - Just above the mouth of this creek
grayish, sandy clays occur similar to those which make up the lower 50
feet of the Lower Peach Tree Bluff, and these clays may be traced
‘foot by foot up the river or northward to Williams’s Gin, half a mile or
so below Gay’s Landing, where they are seen overlying the first of the
beds holding Gryphea thirse. A section of these strata is given below.
(See Plate XVII, Fig. 4, p. 163.)

The grayish, sandv clauys which overlie these Gryph@a beds are un-
doubtedly the same as those at Lower Peach Tree, but here also the
exact thickness cannot be measured because of their failure to appear
in the banks of the river. Still, unless in this short distance of less
than a mile there is a fault or a very violent, decided change in the dip
of the strata, the thickness of the beds not expo%ed on the river cannot
be much more than fifty feet, if so much.

The strata exposed at Wi 1hams’b Gin and along the river for half a
mile up to Gay’s Landing are as follows (see Plate X VII, Iig. 4, p. 163):

(d) Section fron Wi-lléams’s Gin to Gay's Landing, Tombigbee River.

1. Gray, sandy clays, thin bedded, reddish on joint planes, passing below into an
‘indurated ledge of lighter ¢olor ....:.oiiee i iiiiiiiis ciiiiiiiiniaann, 8 feet.
About 20 feet more of similar sandy clays appear in the banks of the river,
between the mbduth of Horse Creek and Williams’s Gin, as above mentioned,
making the whole thickness actually exposed on thisriver, between the top of the
Gryphaa beds and the bottom of the Bell’s Landing marl at Barney’s Upper Land-
ing, about thirty feet.!

1In bed No.1 above I found a specimen of Voluta Newcombiana Whitfield, which
heretofore was seen only in the Bell’'s Landing marl bed and which seemed to be
characteristi¢ of it.— E. A. 8.
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2. Indurated, glaunconitic bed, with Gryphea thirse ... cooocoovaceae ooeoet 2 feet.

3. Dark blue, nearly black, jointed clays, with thin, hard ledges.... .......... 6 feet.
4, Indurated, sandy, fossiliferous bed, with a few Gryphea and other forms.2 to 3 feet.
5. Bluish black clays, with ferruginous concretions at base ..............-....3 feet.
6. Greensand bed, with Gryphea thirse to water ......ceceeieeieaaeiaoiaas 3 feet.

Above Gay’s Landing there is along streteh of several miles in which
no Tertiary rocks shiow on the river banks; but at Lott’s Ferry the
Gryphea beds make their appearance again and may be followed thence
without material interruption to Eureka Landing and to Nanafalia, a
distance in all of perhaps two miles.

These exposures exhibit the following details:

kY

(&) Section at Lott’'s Ferry, Tombigbee River. (Plate XVII, Fig. 4, p. 163.)

1. Dark gray, near]y black, sandy clay, weathering light gray, containing a few

O30 YRR P  (-1:11
9. Indurated, sandy marl, containing Gryphea in pla.ces. This bed varies, being in

part a cross bedded sand devoid of fossils ......... ... ... ... 3 feet.
3. Dark, sandy clays, with a few very badly preserved fossils ............ 2 to 3 feet.
4, Glanconitie, sandy beds, with Gryphaa thirse. This bed is only a few feet thick

at Lott’s Ferry, but just above shows _........co.. ... ...20 to 30 feet.

All the Tertiary beds about Lott’s Ferry exhibit decided undulations.
Bed No. 4 of the preceding section sinks entirely below the water and
rises again 20 feet or more above it within the distance of a few hun-
dred yards. All these beds probably overlie the section at Nanafalia
below given. '

At Eureka Landing there are some 20 to 25 feet of ‘a glauconitic,
sandy marl (probably the same as part of the upper bed at Nanafalia)
filled with Gryphea thirse, associated with very few other forms. This
makes a tolerably firin rock, which appears in vertical bluffs, usually
capped by hard ledges of the same materlal and these ledges are mostly
strongly phosphatie.! -

At Nanafalia we have the lowermost of the Gryph:m beds, as shown
in the following section :

(f) Section at Nanafalia Landing, Tombigbee River. (Plate XVII, Fig. 4, p. 163.)

1. Greensand marl, highly fossiliferous, containing chiefly Gryphea thirse Gabb, but
bolding also Turritella Morioni Con., Flabellum, and a few other fossils. This
marl makes a tolerably firm rock, with a line of indurated, projecting bowlder-
like masses 12 to 18 inches thick of nearly similar material along the whole

length of the bluff and near the middle of the bed................about 20 feet.
2. Dark blue, almost black, laminated clay, devoid of fosstls, but passing below grad-
ually into 2 LIuiSh mar]l ..o e e e e e e 3 to 4 feet.

3. Bluish greensand marl, with a few shells in the upper 3 or 4 feet, but more highly
fossiliferous below. This bed contains a great variety of beautifully preserved
and easily detached fossils. The fossils can be collected only during very low
stages of the water ... ... it e 8 to 10 feet.

1Specimens of the indurated ledges of the Gryphwa thirse beds from Nanafalia and
Eureka Landing, collected in 1884 by Mr. Langdon, prove to be very decidedly phos-
phatic; one of the“specimens analyzed quantitatively contained 6.7 per cent. of
phosphoric acid.
(207)
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. The view (Plate VIII) shows clearly the greensand No. 1, with its
line of indurated bowlders along the center. The large rocks in fore-
ground are part of this indurated marl.

The Nanafalia marl, like that of Wood’s Bluff, is one of our most im-
portant geological landmarks, both because of its tendency to form
by induration tolerably firm and weather resisting rocks and because
of theinfluence which it exerts upon the soils. If there were any doubt
as to the agricultural value of either the Wood’s Bluff or the Nanafalia -
marls, it would be dispelled by an inspection of the fertile; naturally
marled soils produced where these beds come to the surface across the
country. . :

About 60 feet below the lowermost of the beds containing Gryphea
thirse,above described, there is an important bed of lignite, which shows
a thickness of 4 feet at Coal Bluff, on the Alabama River, and of 7 feet
at Landrum’s Creek, in Marengo County, near Nanafalia Landing. This
lignite appears also at many localities in Marengo and Wilco x Counties,
e. g., near Shiloh, Magnolia, Hampden, &c., always in connection with
the Gryphe®a beds, the latter on the summits of the hills, the former
60 feet below in the branches; and, as the Gryphea marl usually pro-
duces very characteristic limy soils, it is not difficult to trace it, as well
as the lignite; across the country.

Between the Gryphaea beds and the lignite, the strata are chiefly
sands, mostly glauconitic, alternating with sandy clays of grayish colors.
The greensands when weathered appear as yellowish or ferruginous
sands, and this ig the prevailing color upon the hills, while some shade
of green or blue characterizes them near the drainage level, where oxi-
dation is less complete.” None of these beds aré seen on the immediate
banks of the Tombigbee River, and only about 30 feet immediately
overlying the lignite occur on the banks of the Alabama; but they may
all be seen in direct' superposition in the hills which border Pursley
Creek on the south, where they are laid bare by the road leading from
Black’s Bluff to Camden.

This section is complete, as may be seen below.

(g) Section on Pursley Creek, Wilcox County., (Plate XVII, Fig. 3, p. 163)

1. Drift and loam and other beds, much weathered and not further particular-

7 10 to 15 feet,
2. Dark colored, crumbling €lays cccuveeice caconneaccnr cieriiat e caee e 5 feet.
3. Sands containing Gryphea thirse and afew other fossils . ..................5 feet.
4, Thin bedded sands and sandy clays, partly glauconitic, with a few obscure
. F08SI18 t e e e i i iiieeccacecen oo 2. 15 10 20 feet,
3. Yellowish gray, cross bedded sands, with concretionary bowlders of the same ma-

terial. These sandshold alsoatintervalslenticularsheetsof gray clay.23 to 30 feet.
6. Interstratified sands and clays, of grayish color with a shade of yellow, rather thin

bedded -eenn il e et eeee i iaiee e, 10 to 15 feet.
7. Gray, sandy clays, exposed in the immediate banks of Pursley Creek below the
L s 6 to 8 feet.

8. Lignitic clay, thickness not determined.
(208)
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JOHNSON.

Along the Alabama River no Tertiary strata are to be seen from near
Gullette’s Bluff to the mouth of Pursley Creek. Just above the last
named point, however, thereis a continuons exposure of these strata up
to Coal Bluff, as shown in the following':

() Section between mouth of Pursley Creek and Coal Bluff. (l’late XVII, Iig. 1, p. 163.)

[=2]

1. Greensand at-mouth of Pursley Creek ....ceieeeeniimmieiimanriiiaarannna- 5 feet,
2. Sands, with anindurated ledge one foot thick at top.....cocee -ooo.a.......3 feet.

3. Lamma.bed clayey sa.nds, with a hard projecting ledge at top and one or two lower
T P SIS R, 6 feet.

4. Indurated greensand, formmn' P Y0 LT3 U Gy e 3 feet.
5. Greensand of softer texture, easily washed out by the waters and forming shal-
low caves below the preceding . ... .cooveiimmm it i caiaaieea 5 feet.

. Greensand of firm texture, with a bed of brownish sand one foot thick at the
LT femmenannd 8 feet,

7. Lignite of Coal BIuff...vunvnenercenieians cieeeeeees eemeeereceeeranaas 4 feet.
8. Firm, sandy clays appearing just above the Coal Bluff Landing.....ovenn-. 10 feet.

These beds, as exposed on Landrum’s Creek (Sec. 23, T. 14, R. 2 E.),
are as follows: -

(2) Section on Landrum’s Creek, Marengo County. (Plate XVII, Fig. 4, p. 163.)

1. Bluish green, micaceous sands ceeeee cveieeiieeianeen oo, eenenenn 12 to 15 feet.
2 7 4t 7 feet.
3. Dark gray, sandy clay .................................................... 2 feet.

The lignite here also is 60 feet, by barometric measurement, below
the lowermost of the Gryph®a beds, which may be seen on all the hills
in the vicinity, where they produce limy soiis of great fertility. In
most of these limy soils are embedded rounded or water worn fragmeuts
of indurated marl.

In many places in Marengo County and elsewhere the greensands
overlying the lignite are thoroughly oxidized into a brown iron ore.
This may be seen near Magnolia, near Hampden, and near Dumas’s

Store.
(5) THE NAHEOLA AND MATTHEWS'S LANDING SERIES,

The strata which make up this series are ‘mostly gray sandy eclays
alternating with cross bedded sands, with a bed at the base of the sec-
tion coutaining marine fossils, and consisting of glauconitic sands and
dark gray, nearly black, sandy clays.. The thickness of these strata
varies from west to east, being 150 feet or more on the Tombigbee
River, and not more than 125 or 130 at Oak Hill, in Wilcox County. -

In 1883 we failed to establish the identity of the Naheola marl on the
Tombigbee with that of Matthews’s Landing on the Alabama, for the
reason that at the former place the upper part of the marl is most con-
spicuous, and was the only part examined by us, while at Matthews’s
the bluff is made up of the black or dark gray sandy clays which form
the lower part of the marl bed. In the summer of 1536 I made a re-
examination of the exposures along the Tombigbee River, and found at

(209)
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Naheola the black, clayey marl, identical both in materlal and in fossil
~ contents with that at Matthews’
On the Tombigbee River there are no Tertiary rocks exposed in the
river bluffs between Nanafalia, which lies near the base of the preceding
section, and the mouth of Beaver Creek, a distance of about four miles.
With an assumed uniform dip of some 30 feet to the mile, this would
indicate a thickness of about 120 feet of strata. But from the undula-
tions seen at Lott’s Ferry (below Nanafalia) and elsewhere along this
river, it is known that the dip is not uniform, and the thickness of the
missing beds is probably less than the estimated 120 feet.
From the mouth of Beaver Creek to Naheola there is an almost .con-
tinuous exposure of Tertiary rocks along the river bank, embracing

about 80 feet of strata, making, with the 120 feet estimated above, 200

feet intervening between the base of the Nanafalia marl and the top of
the Naheola marl. Of these 200 feet we know from exposures on
Landrum’s Creek, in Marengo County, and on Pursley Creek, in Wilcox
County, the uppermost 60 feet (viz, from the base of the Nanafalia marl
down to the Coal Bluff lignite), while at Oak Hill (see below) we have a
clear profile embracing at least 130 feét immediately overlying the
Naheola marl. This would leave only about 10 feet of unknown beds at
the top of-our Naheola section, and it is altogether probable that the
Pursley Creek and Oak Hill sections embrace the éntire series.

The strata which make all the bluffs between the mouth ot Beaver
Creek and Naheola, as well as the upper part of the bluff at the last
named place, consist, in descending order, of about 20 feet of coarse-
grained micaceous sands, with projecting, indurated bowlders of sand-
stone (no fossils observed), with thin clay partings at intervals; below
these, about 10 feet of strongly cross bedded sands, seen in the bluffs just
below Tompkinsville, and underlying this to Naheola, laminated sandy
clays traversed by layers of lighter colored, sandier, and indurated
materials ; no fossils observed. Itisdifficult to give a close estimate of
the thickness of these last named beds, but it is not less thaun 50 or 6¢
feet, and may be 80. '

The section (see Plate XVIII, Fig. 3, p. 167) represents the succession
and quality of the beds along this stretch of the river.

The lowest of these gray sandy clays are seen at the top of the bluff
at Naheola, a few miles above Tompkinsville, where they are underlaid
by a marl, and black shaly clays at Naheola, as shown in the following
section : ‘

Section at Naheola, Tombigbee River, Sec. 31, T.15, R. 1 E. (Plate XVIII, Fig. 3, p. 167.)

1. Laminated, gray, sandy clays, with two or three indurated ledges eight to ten
inches thick, of lighter colored, sandier materials..................18 to 20 feet.
2. Ledge of greensand, oxidized into a brown iron ore of irregular thickness,

3 to 6 inches.
(210) :
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3. Black, shaly, sandy clay...... e e et e ieaeeeieeennianm—.—an 3 feet.
4. Ledgelike No. 2, of irregular thickness ........ ... ......... i ... ... 6 inches.
5. Greensand marl, the upper part indurated, forming a kind of limestone. Both
the indurated marl and the limonite, or oxidized greensand above it, hold fos-
sils, prominent among which are an drca, a Venus, Pectunculus Broderipii Lea,
Turritella Mortoni Con., Cardita alticosta Con., and Venericardia rotunde Lea,
Rostellaria trinodifera, &c. All the fossils are badly preserved. Thickness of

T about 3 feet.t
6. Black, slaty clay like that occurcing on the river above this point to Black
Bluff . e e e e e i iceccneeceaee iaaaan 10 to 15 feet.

Half a miie or so below Nabeola, just below Marengo Shoot, the marl
bed No. 5 occurs at the water level, and at Kemp’s Landing, a short dis-
tance above Naheola, the marl, with its overlying ferraginous concre-
tions, is again seen, _

“On the Alabama River the Tertiary beds, corresponding to those just
described in the vicinity of Tompkinsville, occur between Coal Bluff
and Clifton, a distance, by the river, of 10 or 12 miles. On this river
there are many interruptions in the continuity of the Tertiary bluffs,
so that it would be impossible, from the exposures along the river alone,
to get any clear idea of the stratigraphy. All this, however, is made
good, as will be seen above, in the sections obtained at Oak Hill and
on Pine Barren Creek, in eastern Wilcox County.

The Tertiary beds make the bluffs of the Alabama River at a few
localities mentioned below and exhibited in’ Plate X VIII, Fig. 2, p. 167.

At Barford’s Landing, NW. £ of Sec. 5, T. 11, R. 7 E.,and just above
it in Sec. 32, T. 12, R. 7 E., there arc low bluffs of laminated and cross
bedded sands, alternating with thin seams of gray clay.

At Walnnt Bluff, below the mouth of Turkey Creek, the banks are
of light colored, yellowish, cross bedded sands, and above Turkey Creek

- & laminated, sandy clay like so much of the material occurring about

Tompkinsville. These clays are devoid of fossils and continue up to
Clifton, with very variable dip, the beds being sometimes horizontal,
sometimes strongly inclined (nearly one foot in ten), but the average
dip is much less, probably somewhere near one in two hpndred., It
thus becomes very difficult to sum up the thickness of these sandy
clays, both because of variable dip and because the bluffs are not con-
tinuous. ’

At Clifton the bluff is 75 feet or more in height, the greater part of
the slope being of drift sands, &ec., while the Tertiary clays at the base
of the hill are ondy about 10 feet in thickness.

! During the summer of 1886 this bed was more closely examined than jn 1833,
with the result of finding in its lower part a great number of the characteristic Mat-
thews’s Landing fossils. Wherever this bed has been exposed to the weather it
crumbles down, liberating the shells exactly as at the last-named locality. In 1883
our attention was confined to the upper part of the Naheola bed, with its badly-pre-
served shells in a greensand matrix ; and thus the identity of this bed with that at
Matthews’s Landing was not so clearly seen. :

(211)
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About one mile above Clifton, on the left bank of the river, there is
a low blaff of black clays, which extends about a mile up the river.
These clays have not been closely examined, but they appear quite sim-
ilar to those better seen higher up, at the mouth of Dickson’s Creek,
where a bluish black, micaceous, sandy clay, holding many finely pre-
served fossils, forms the right bank of the river. This is the same bed
as that which makes the top of the bluff at Matthews’s Landing, a mile
or two higher up the river, where we get the following good section ot
this important deposit: , '

(a) Section at Matihews's Landing, Alabama River, northern part of Sec. 12, T. 12, R.
’ 6 E. (Plate XVIII, Fig.2, p. 167.)

1. Bluish or greenish black, micaceous, clayey sand, with finely preserved fossils,
very dark when wet, but becoming grayish blue on drying; crumbles upon
exposed slopes, liberating the fossils, which lie in the crumbs thus produced.
This is capped by an mdurated sandy, concretlouary ledge.! The thickness
of the marl deposibis .occceioiiniiaeee iiiiiaiiiiiiiaains, about 5 to 6 feet.

2. Gray sands with a slightly yellowish cast, showing a great tendency to indurate
into lens-shaped bowlders, 1 to 2 feet thick and 3 to 4 feet wide. The sands
are also fossiliferous, but 1uch less so than the preceding ; the fossils are diffi-
cult to get out because of' the hardness of the material............. 3 to 4 feet.

3. Bluish, micaceotis, clayey sand, much like No. 1, but not holding all of its charac-
teristic fossils. Where this stratum lies exposed to the sun and weather upon
flat or nearly horizontal benches, it disintegrates, like No. 1, into crumbs, in
which the libérated fossils lie loosely, but where it forms vertical bluffs, it is
firm and compact and resembles blackclay .........ccc.oua.......7 to 8 feet.

-This lowermost bed is sandy above and clayey below, and the mate-
“rial of the whole bluff might be better described as a bluish black,
sandy clay, divided into two parts by a bed of calcareous sand, which
reaches up into the upper clay bed and down into the lower by gradual
transition. The beds which compose this bluff are seen along the river
for a mile or more, and are approximately horizontal in position, since
the river in this part of its course runs in the direction of the strike of
the beds.

The Matthews’s Landing marl bed is seen eastwa,rd of the Alabama
River at v_ery many places in Wilecox County, and it holds usually a
number of well-preserved fossils. Near Mr. Clarence Jones’s, 7 miles
east of Camden, on the Allenton road, there are a good many expos-
ures of this marl bed in the gullies, and we get a very fair section
of some 30 feet of the underlying rock. At Oak Hill and in Dale’s
Branch (see below) we have other good outcrops of the marl. The
consideration of this,fine section, which includes also the underlying
beds down to the base of the Tertiary, we shall leave till after the de-
seription of the occurrences along the two rivers.

1This is probably one of the glauconitic, concretion-forming saunds which are se
characteristic of the marl of Naheola,
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(6) THE BLACK BLUFF SERIES.

This section has been named from its most characteristic exposure at
Black Bluff, on the Tombigbee River, in Sec. 12, T. 16, R.1 W, in
Sumter County, which is as follows:

(a) Section at Black Bluff, Tombighee River. (Plate XVIII, Fig. 3, p. 167.)

1. Yellowish clay, which makes the basis of the Flat:voods, occupying top of

LY PO O about 20 to 25 feet.
2. Black, slaty clay, fossiliferous............ ... ... .. ... Ceeeeaes 40 feet.
3. Brownish shale or clay to waterlevel.. .. ... ... ... .. .. ccceioaao.. 8 to 10 feet.

The black clay, No. 2, contains marine fossils, the most prominent
among which are a little coral, an Arca, fragments of the shells of a
large Nautilus, parts of crabs, &e.

The lower part of the bluff av this place is covered with singularly
shaped concretionary masses of limonite. The surfaces of these con-
" cretions are marked off into rhomboidal plates, like thé markings on
an alligator skin. The shales or black clays are strongly calcareous,
‘which accounts for the limy character of some of the soils derived from
them in Marengo and Wilcox Counties.

In Sumter County a bed of lignite is found near the summit of the.
black clays, and just beneath the yellowish clays of the above section,

All the bluffs from Black Bluff down to Naheola, above described,
are composed of a black clay in most respects similar to No. 2 of the
above section.

The fossiliferons bed of Black Bluff may be seen at any of the ex-
posures as far down the river as Griffin’s Landing, 7 ot 8§ miles, nearly
along the strike of the strata. Below Griffin’s, down to Naheola, the
black clay of the bluffs is quite hard and compact, breaking with
conchoidal fracture and resembling very closely the black shale of the
Devonian formation. No trace of afossil could be detected in the black
clay along this long stretch of the river. At Lewis’s Lower Landing,
Beckley’s, Oakchia, Steiner’s, Kemp’s, and Naheola the clays are usnally
covered with the singular limonite concretions remarked upon at Black
Bluff.

The distance across the strike of the rocks, from Black Bluff to Na-
heola, is about 7 or 8 miles, and through this distance the only Tertiary
rocks which appear on the river banks are black clays. Upon the as-
sumption that the dip of these rocks is uniformly about 30 feet to the
mile, this would indicate a thickness of nearly 200 feet. But we have
seen above that undualations are not rare in the Tertiary rocks, so that
the actual thickness is probably very considerably less than 200 feet.
The Bladen Springs boring (Plate XXI, column 4, p. 183), shows, ac-
cording to our interpretation of it, only about 100 feet of black clays
above the Rotten Limestone, and a part of this may belong to the Ripley

group of the Cretaceous.
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As to the equivalence of this black clay group, there is no doubt that
it in part represents the Flatwoods group of Dr. Hilgard, becaunse thesc
Flatwoods, so well developed in Mississippi, extend down into Sumter

County, in Alabama, and across it to the Tombigbee, and thence across -
Marengo to the Alabama, which they touch at Midway, a short distance -

below Prairie Bluff. So far as I amn aware, they have not been identi-
fied in Wilcox County, although the fossiliferous stratum of the Black
Bluff group is very characteristically developed across this county, as
may be seen from the sections still-to be given.

These Black Bluff c¢lays in Sumter and Marengo Counties contain
very little lime, and form Post-Oak Flatwoods with stiff clay soil, while
east of the Alabama River they become more and more calcareous, and
form the basis of the prairies in Wilcox County and eastward. Even
in Marengo County the lower part of the Black Bluff clays is much more
calcareous than the upper, and we find a narrow belt of black prairie
land lying just north of the Post-Oak Flatwoods. This prairie soil
merges by almost imperceptible gradations into the genuine Flatwoods.

~

<. THE MIDWAY SERIES.

Between Matthews’s Landing, above described, and Midway there
are no Tertiary rocks exposed along the banks of the Alabama River.

The bluff at Midway is half a mile or more in length, the dip of the
strata quite variable, but very considerable, in places as much as one
in thirty, and in some places the beds are nearly horizontal. At the
lower end of the bluff appear black clays similar to those at Matthews’s
Landing or Black Bluff, a few feet only showing, and these apparently
without fossils, These clays overlie about 10 feet of light colored
argillaceous limestone, with projecting hard ledges. This limestone
contains the large Nautilus (Enclimatoceras) which characterizes the
lowermost Tertiary beds about Pine Barren Creek below mentioned,
and it is no doubt identical with the Nautilus rock of eastern Wilcox.

This Naatilus rock has been recognized in that part of Wilcox County
lying west of the Alabama River, and it has been traced thence across
Marengo County to Moscow, on the Tombigbee River. Southward of
the localities where it forms the surface appears always a strip of black
prairie soils, derived from the disintegration of the calcareous clays
(of Black Bluff, group), which immediately overlie the Nautilus lime-
stone, and southward still of this prairie belt lies the belt of Post-Oak
Flatwoods, the soils of which come from the disintegration of the non-
calcareous clays of the Black Bluft group. The Flatwoods belt, as has
already been intimated, does not appear to extend beyond the Alabama
River towards the east, while the prairie belt attains to greater and
greater importance in that direction. '

Midway is some 4 miles down the river from Prairie Bluft, where
_accurs the first outerop of Cretaceous rocks on the Alabama.
(214)
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Between these two points. there are none but comparatively recent
deposits along the river banks.

The position and character of the Tertiary rocks exposed at Midway
may be seen on Plate XVIII, Fig. 2, p. 167.

THE OAK HILL AND PINE BARREN PROFILE.

This profile embraces the strata of the Naheola or Matthews’s Land-
ing, the Black Bluff, and the Midway sections above described, and
gives us a continuous view of all the strata from just below the Coal
Blaff lignite down to and including the uppermost beds of the Creta-
ceous. Our three lowest sections of the Lignitic'might with propriety
be classed together as the Oak Hill Pine Barren group.

About half a mile to three-quarters west of Oak Hill, in Sec. 16, T.
11, R. 10 E., in Wilcox County, the Allenton and Camden road descends
a long hill, where at least 150 feet of the Tertiary strata are laid bare.

(a) Section near Oak Hill, Wilcox County. (Plate XFIII, p.167.)

Red loam, pebbles, &ec. of the Drift.
1. Cross bedded sands and thinly laminated clays, much decayed and difficult at

times to distinguish from the overlying red loam ............ e 25 feet.
.2. Gray, cross bedded sands, alternating with thin laminm of gray clay; general
aspect of the whole, gray .. ... ...l 40 feet,

3. Bed of yellowish gray, cross bedded, and laminated sand.............. 18 inches.
4. Thinly bedded, gray clays, mterstmtlﬁed with thin ledges of cross bedded
: SANAS - e aee ie e e ee el aime e temt e eman i e caeaes 30 feet
5. Sands 1 foot, clays 1 foot, sands 1 £00b veeaeeveaane e P 3 feet.
6. Gray clays, interstratified with cross bedded sands....................... 6 feet.
7. Gray, cross bedded sands with very littleclay .....c.. ... ... 3 feet.
8. Gray clay breaking- up into cunboidal blocks, interstratified with sandy
ledges - coom e e e [P UNNRU 1% -3

9. Black to gray micaceous sands, with the fossils of Matthews’s Landing..... 7 feet.
This bed is darker at top and lighter colored at bottom. In Dale’s Branch, close

by, the same bed occurs with glauconite in part of it. It is quite possible that
part of this bed may be identical with the Naheola marl. At other localities,
near Oak Hill, this bed has a greater thickiess, and the above may be taken

as the lower limit. According to the observations of Mr. Johnson, in a well
bored at W. W.McConnico’s, the thickness goes even to 20 feef, thus a.ppro:n-

mating the thickness at Matthews’s Landing.

10. Hard ledge of calcareous glauconiticsand.........ccooooaiiia il 1 foot.
11. Yellowish, calcareous sands, with white lime concretions and one or two harder
T 12 feet.

12. Glaunconitic sands with indurated ledge at top ............coo.. Ll . 10 feet.
13. Sandy shales, with indurated ledge ........ . ... ... ... ... ... 5 feet.
14. Hard, yellowish, sandy limestone, with phosphatlc rodales, appearing also in the
Graveyard Hill section, No.3 ... coo i i i aiaaaas 2to 3feet.

This bed is a very conspicuous feature in all this vicinity; it may be
seen on the sides and summits of most of the low hills, where, breaking
-off in consequence of joint planes, it appears like a low stone wall run-
ning around the hills. From the locality above given to the Grave-
yard Hill this stratum can Dbe followed with certainty, and appears as
above stated in the accompanying section.
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(b) Section on Graveyard Hill. (Sec. 5, T. 11, R, 10 E.)

1. Grayish white, calcareous sandQ, with small phosphatid nodules, characterized by

an abundance of crustacean remains ...............iiiiiiiu. .. eeaen 5 feet.
2. Whitish, calcareous sands, with several harder ledges which shale off in weather-
I teveet it it ee et tee ettt it et e can caeaaaaa 20 feet.

3. Hard, yellowislh, sandy limestone, containing small phosphatic nodules, This is
the rock which forms the walls around all the low hills in the vicinity.2 to 3 feet.
4. Yellowish, calcareous, clayey sand, with white lime concretions, becoming grayer
in color and more clayey, and containing numerous fossils identical with those
found at Black Bluff .. ocan ool P 15 feet,.
5. Black, calcareous clays, yellowish gray on Weathered surfaces, also containing the
Black Bluff fossils, but less abundantly than the precedirg bed.20 feet or more.

This black clay and the overlying bed yield the prairie soils of this
section of Wilcox County. These soils are exceedingly fertile, as may
be seen Dby the fine crops which grow upon them and by the immense
height of the weeds which spring up by the roadsides.

Graveyard Hill, like all the others in the vicinity, slopes off into the
prairie fields which border Prairie and Pine Barren Creeks. In the
lower parts of these fields we come always upon a ledge of rocks,
decribed below, which forms the continuation of the section above

- given. Below this rocky ledge occur sands and sandy shales, which
undoubtedly belong to the Cretaceous formation.

-The whole thickness of the clays, &c., which form the prairies here
is about 30 to 35 feet, so that what follows is only the direct continua-
tion of the preceding section.

(¢) Section from base of Graveyard Hill to Pine Barren Creek.

Blagk clays, weathering yellow, basis of prairies, No. 5 of the preceding section. -

6. ITard, grayish white limestone, characterized by great numbers of a large Nautilus
(Enclimatoceras Ulrichi), and hence known as the Nautilus Rock..about 10 feet.

7. Calcareous sands forming basis of the black, sandy prairies of this vicinity..6 feet.
8. Hard, yellowish white, crystalline lime rock, sandy in places and filled with red
specks, highly fossiliferous, containing. Turritelle in great numbers; also
Carditas, a Rostellaria, Ostrea, and two or three species of coral. This is one of

the most persistent of the lower Tertiary rocks towards the east........ 8 feet.

9. Yellowish, micaceous sands, with Cretaceous fossils............... eeaeeas 55 feet.
10. Bluigh gray, calcareous sands, with two very prominent ledges 4 feet apart, and
two or three smaller ledges. Thickness to water level below Palmer’s

B R 15 feet.

These three sections are illustrated in Fig. 1 of Plate X'VIII, p. 167.

It may be remembered that from the summit of the White Limestone
down to the base of the Bell’s Landing section of Lignitic, representing
about 1,200 feet, our geological column is upinterrupted and is cov-
ered throughout by overlapping sections.

Below the Bell’s Landing section occurs the first hiatus or break in
this column, the first place where we have as yet been unable to con-’
nect two contiguous divisions by overlapping sections.
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JOHNSON.

Immediately below the Coal Bluff lignite of the preceding section
there is a second gap, the exact dimensions of which we have as yet
not been able to ascertain. Making the highest estimate (based upon
an agsumed uniform dip of the strata of 30.feet to the inile), the thick-
ness of the beds here concerned can hardly be more than 50 or 60 feet,
for the missing beds should outerop along the Tombigbee River between
Nanafalia Landing and the mouth of Beaver Creek, a distance of 4
miles, corresponding to a thickness of 120 feet. We know, from ex-
posures on Landrum’s Creek and Pursley Creek, all the beds below the
Nanafalia marl down to the lignite, 60 feet below, so that the missing:
beds would constitute the other half of this estimated 120 feet.

On the Alabama River,likewise, we see some ten feet of strata below
the lignite, after which follows a barren stretch of river bank which
shows no Tertiary beds at all for two or three miles.

In the Pine Barren profile, which gives so complete a view of the
lower part of the Tertiary formation, the lignite is not seen in actual
contact with the beds of this section, so that here, also, we have the gap
unfilled. TFrom the occurrence of the lignite, however, a short distance-
south of Oak Hill, which makes the summit of the Pine Barren section,
the thickness of the beds involved in this gap is here also shown to be
not very great, except upon the assumption of a very abrupt change in
the dip of the strata, which is wholly unauthorized by any facts which
have come under our observation.

Geologically below this gap, from the mouth of Beaver Creek, on the
Tombigbee, to Black Bluff (up.the river), there is an almost contin-
unous exposure of Tertiary beds along the river banks, but there is diffi-
culty in getting the exact thickness of the beds thus exposed.

On the Alabama River the exposures are much less continuous, and
the thickness of the beds correspondingly more difficult to ascertain.

It is therefore fortunate that we have, in the Pine Barren region, g
continuous section of 240 to 250 feet, embracing all the beds below the
gap or hiatus named, down to the top of the Cretaceous formation.

This section is exposed at two localities, above given, viz: Along
the Camden road, about half a mile west of Oak Hill, and at the
Graveyard Hill in Sec. 8, T. 11, R. 10 E., the lower beds of Oak
Hill appearing in the upper part of the Graveyard Hill. The lower
portion of the section appears at the base of the latter hill and along
the low grounds of Prairie Creek down to Palmer’s mill on Pine Barren
Creek. All the lower part of this section, up to the Dale Branch or
Matthews’s Landing marl, was very carefully worked out in 1883 by Mr.
Johnson, and the section continued by estimates up to the Nanafalia
beds, which appear at Eggville, in Sec. 22, T. 11, R. 10 E. To Mr. John-
son also belongs-the whole credit of determining beyond doubt the
exact limit between the Tertiary and Cretaceous rocks in eastern Wilcox.

He has shown that the Nautilus (Enclimatoceras) Rock, which had,
up to 1883, been considered Cretaceous, overlies a crystalline limestone
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holding Turritellas, Carditas, a Rostellaria, and other Tertiary species.
The measured section from Chambers Creek across Pine Barren Creek
up to the summit of the Graveyard Hill profile (see Plate XVIII, Fig'. 1,
p. 167) was also made by him,

In the summer of 1885 these localities were visited by the prescent
writer, when the measured part of Mr. Johnson’s section up to the Dale
Branch or Matthews’s Landing marl was fully verified and extended by
the addition of some 125 feet of strata exposed along the Camden road,
near Oak Hill, and in direet superposition over the Dale Branch marl.
Notwithstanding the 125 feet thus transferred from ‘“estimated?” to the
firm ground of ““measured” strata, there still remains, as above stated, a
gap not covered by overlapping 'sections between the top of the Oak
Hill section and the Coal Bluff lignite.

It would be manifestly a serious omission on our part not to bpeak in
this connection of the observatiors of Prof. Alexander Winchell, made
in 1856 in eastern Wilcox County.!

This author recognized as Tertiary, and described in sufficient detail
to render their identification easy, several of the beds included in our
Pine Barren sections below given, notably No. 3 of the Graveyard Hill
and the underlying marls containing Black Bluff fossils, and also the T
Turritella rock which lies at the base of our Tertiary section, and he
rightly extends the line between the Tertiary and Cretaceous to a point
eight and a half miles north of Allenton.

These rocks he, however, places in the Buhrstone, and above his Buff
Sand, which he considers the lowermost of the Tertiary rocks. By com-
paring our Nanafalia sections and Professor Winchell’s description, it
will be seen that his Buff Sand overlies (at Black’s Bluff on the Ala. °
bama River) the beds with Gryphewa thirsce, which at that time was gen-
erally considered a Cretaceous species. Thése beds we now know are
some 300 feet above the top of the Cretaceous. '

Notwithstanding some mistakes in fixing the relative positions of

- rocks observed at widely distant localities, mistakes which were proba-

Lly unavoidable without long-continued observations, we find recorded

in this pioneer work of Professor Winchell a host of sagacious observa-

tions which have been fully confirmed by those who have since gonc :

over the same ground. \
"In this part of the Tertiary the variations in the thickness of the beds

and the quality of the material as we go from west to'east are more

striking than in the overlying strata. Thus, on the Tombigbee River,

near the base of the Tertiary, there is a great thickness of black, sandy

clays (80 feet or more in one place, Black Bluff), which extend down

the river for many miles, to Naheola, while on the Alabama the only

rocks seen of this kind are at and near Matthews’s Landing, which is

near the top of the series; and in the Pine Barren section in eastern

A

o

! Proceedings Am. Assoc. Adv. Sci., Part II, pp. 87-89, 1856.
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Wileox County, where all the strata are shown, the whole thickness,
including the Matthews’s Landing marl, is not greater than 75 feet. -

On account of these differences it becomes impossible, without further
comparison, to correlate some of the beds of the Tombigbee section with .
those.exposed at Cak Hill and on Pine Barren Creek. .

In the vicinity of Palmer’s Mill (Smith’s bridge), on Pine Barren
Creek, in Wilcox County, we have the lowermost of the Tertiary beds
in direct contact with the uppermost of ‘the Cretaceous. At this place
the beds of the two formations appear to be strictly conformable with
each other. Here, also, the lower Tertiary beds have a very striking
resemblance in lithological characters to some of the Cretaceous beds ;
but the fossils, as Mr. Johnson has shown, leave no room for doubt as
to the age of the beds. '

This resemblance is most pronounced in the case of the shaly sandy
beds of Graveyard Hill, which might easily be mistaken for similar
beds occurring at Canton Landing and back of Prairie Bluff. The latter
are of Ripley age, while the Graveyard Hill rock overlies sandy clays
holding Black Bluff fossils. So, also, the Nautilus rock might well pass
for Cretaceous, except that it overlies a limestone holding Turritellas,
Carditas, and other fossils which Mr. Johnson has identified as Tertiary.
No one can fail to be impressed with the similarity in general aspect, if
notin the organic contents, of the contiguous beds of the two formations.

THE BLADEN SPRINGS BORING.

In the years 1884 and 1885 a Loring was made at Bladen Springs, in
Choctaw County, in search of petroleum. The carefully kept record
was obtained from Captain Trowbridge, who had charge of the boring.

The surface rocks at the place of boring are either the lowermost of
the Buhrstone or, more probably, the uppermost of the Hatchetighee,
the loose surface materials hiding the Tertiary rocks at the locality.
The boring penetrated through the underlying Tertiary rocks, through
the Ripley, and 125 feet (as we interpret it) into the Rotten Limestone of
the Cretaceous. We have inserted this record, drawn to scale, in its
proper place in the general section (see Plate XXI, column 4, p. 183),
where it will be seen the thickness revealed by the boring corresponds
very well with that established by our measurements. It is, however,
difficult to correlate with any certainty the beds penetrated by the bor-
ing with the strata of the general section, since an accurate determina-
tion of the lithological and other characters of the beds from the loose
and mingled materials brought up by the auger is manifestly impossi-
ble; still, we have felt warranted in several instances in pointing out the
probable equivalences. In the lower part of the boring, especially, we
think that the black or dark blue ciays and clayey sands of the Black
Bluff and Ripley sections are unmistakably shown, as is also the Rotten
Limestone, although in the boring there appear only 17 feet of sands at
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base of the Ripley, while in some places, as at Prairie Bluff, the thick-

ness is at least 60 feet.

. In 1884, while the boring was still in .progress, } Wr D. W. Langdon,
jr., visited Bladen Springs, and, upon the authority of our much less

perfect river section, predicted that the Rotten Limestone'would be

reached at 1,200 feet. In reality it was reached at 1,220 feet.

§5. SUMMARY OF THE LEADING FEATURES OF THE TERTIARY STRATA
OF ALABAMA (PLATE XXI).

‘With a brief review of the distinguishing characteristics of the divis-
ions of the Tertiary above made, we conclude this part of our subject.
 The whole thickness of the strata of the Tertiary group of Alabama
occurring in the vicinity of the two rivers is between 1,620 and 1,700
feet. This estimate is based upon actual measurement, except at one or
two horizons, and even in these places we are able to give a close esti-
mate of the thickness of the strata not measured.

‘We have adopted the following fourfold division of the Tertiary:

(1) The White Limestone,

(2) The Claiborne,

(3) The Buhrstone, and

(4) The Lignitic.

In all that follows, the strata are described in descendmg order.

(1) THE WHITE LIMESTONE.

This subdivision is calcareous throughout, but the lowermost 60 feet
are more argillaceous than the rest. The minimum thickness is 350 feet,
of which the uppermost 150 feet consist of a tolerably pure but some-
what silicious limestone, filled with coral masses. The next succeeding
140 feet or more are made up of a soft, white limestone, often quite
pure and filled with Orbitoides Mantelli. The lowermost 50 feet are of
impure, argillaceous limestone, which in disintegrating yields a black,
calcareous soil similar to that derived from the Rotten Limestone of
the Cretaceous. This lower portiou of the White Limestone surpasses
the others in the variety of its fossil contents.

(%) THE CLAIBORNE.

The thickness is 140 to 145 feet, the materials are sands and clays,
which are generally calcareous and often glauconitic. Near the top of
the subdivision is a bed of glauconitic sand 15 to 17 feet in thickness,
filled with shells in a perfect state of preservation. The sandy clays
forming the lower 50 feet are likewise filled with a great variety of
shells in & good state of preservation. The intervening calcareous clays
and calcareous sands are distinguished by the great numbers of shells
of Ostrea selleformis which they hold as well as by the comparative

rarity of other forms.
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(3) THE BUHRSTONE.

The minimum thickness of this formation is 300 feet ; the mate-
rials are almost altogether aluminous and silicious, consisting of alu-
minous sandstones, claystones, and quartzitic sandstones, with occa-
sional thin beds of glauconitic sand. The few fossils which have been
-obtained from this division are mostly in the form of casts. They do
not appear to differ specifically from those of the overlying division.

(4) THE LIGNITIC.

This is the most massive of the subdivisions of the Tertiary, having
a thickness which can hardly be less than 900 feet. It also presents
a greater variety in mineral composition, as well as in fossils, than
the other divisions. In the most general terms, the Lignitic strata are
cross bedded sands, thin bedded or laminated sands, laminated clays
and clayey sands, and beds of lignite, as well as the lignitic matter
which merely colors the sands and clays. With these are found inter-
bedded, at several horizons, strata containing marine fossils. For the
sake of greater convenience and clearness of description we present
the Lignitic in seven sections, each of which is characterized by one or
more beds of marine fossils included in it. " These sections are as fol-
lows:

(@) The Hatchetigbee section. _This section is 175 feet in thickness,
made up of sandy clays of prevailing brown or purplish color, contain-
ing three or four beds of marine fossils in the uppermost 75 feet, and of
somewhat similar purplish brown, sand} clays nearly devoid of marine
fossils in the lower 100 feet. All these brown, sandy clays become much

lighter colored upon drying and exposure to the weather.

(b) The Wood’s Bluff or Bashi section.—This is 80 to 85 feet in tluck
ness. The uppermost 30 feet of the section consist of dark brown clays
passing into a greensand, which holds a great variety of finely preserved
marine shells. Below this greensand marl are gray, sandy clays, with
four or five thin beds of lignite within the first 25 feet, succeeded by
about 30 feet of cross bedded sands, with a two foot seam of lignite at
the base.

(¢) The Bells Landing section.—This is 140 feet in thickness, and in-
cludes two important marine beds, and a third, quite small and appar-
ently unimportant.  These fossiliferous beds are interstratified with
yellowish sands in the upper and rather heavy bedded, sandy claysin °
the lower part of the section. The upper marine bed, called the Bell’s
Landing marl, is about ten feet in thickness and has 40 feet of
sandy strata above it. The middle bed is called the Gregg’s Land-
ing marl, and it is twenty to twenty-five feet belo w the preceding; it
is about five feet in thickness. The lowermost of the fossiliferous beds
of thlb section is only about one foot in thickness and lies about fifty
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feet below the Gregg’s Landing bed. It is highly glauconitie, but does
not countain any great variety of fossils. The Bell’'s Landing marl is
_ distinguished from all others in Alabama by the great size of the shells
which it contains. ‘

() The Nanafaliac and Coal Bluff section.—The strata of this section
are 200 feet in thickness and consist of about fifty feet of gray sandy
clays at top, which show a tendency to indurate into tolerably firm
rocks resembling very closely some of the strata of the Buhrstone.
Below this, about eighty feet of sandy beds, often strongly glauconitic,
characterized throughout by shells of a small oyster, Gryphwa thirse.
Near the base of this sandy division there is a bed about twenty feet
thick, literally packed with these shells. Below the Gryphea thirse
beds follow some seventy feet of cross bedded sands, glauconitic and
apparently devoid of fossils, including, about ten feet from the base of
the section, a bed of lignite which varies in thickness from four to seven
feet, -

(e) The Naheola and Matthews’s Landing section.—It is difficult to give
the precise thickness of this section, since it varies on the two rivers.
We have placed it at one hundred and thirty to one hundred and fifty
feet; the strata are gray, sandy clays in the main, alternating with
cross bedded sand. The beds of dark, sandy, and glaucounitic clay, con-
taining marine fossils, lie at the base of the section. At Naheola on
the Tombigbee the upper and more glauconitie part of the bed is most
prominent, while at Matthews’s Landing on the Alabama, the lower
part of the bed, dark gray sandy clay forms the bluff.

(f) The Black Bluff section.—Here again we have difficulty in deter-
mining the exact thickness, since on the Tombighee the strata of this
section are spread over an extent of surface which would, with uniform
dip, correspond to a thickness of over two hundred feet, while on the

Alabama, and more particularly inland in the eastern part of Wilcox
County, the thickness isnot greater than thirty-five or forty feet. Since
80 feet of these beds are seen in superposition at one locality (Black
Bluff), we think that the maximum thickness cannot be less than one .
hundred feet. The characteristic strata which compose nearly the
whole of this section are black or very dark brown clays, which are in
part fossiliferous. s

(9) The Midway or Pine Barren section.—Thickness, 25 feet. The strata
are: a white, argillaceous limestone holding a large nautilus, which is
characteristic of the horizon, 10 feet; calcareous sands and a yellowish,
crystalline limestone, with Turritellas, Carditas, and corals, the sands 6
feet, the limestone 8 or 9 feet. This section is best seen in eastern
Wilcox County on Pine Barren Creek, but the upper or Nautilus rock
oceurs at Midway, on the Alabama River, and westward across Marengo
County. No exposure was noticed on the Tombigbee, but it will prob-
ably be found a short distance below Moscow. : .

(222)



il DIVISIONS OF THE CRETACEOUS. 71

II. CRETACEOUS STRATA. _

The Cretaceous formation in Alabama exhibits three well marked
divisions, which, in descending order, are as follows :

First. A series of yellow sands, dark gray or bluish, sandy, micaceous
clays, impure limestone, and sands again, in all between two and three
huandred feet in thickness. This has been called the Ripley formation
by Hilgard, and the name is retained for Alabama.

Second. An impure, argillaceous limestons of tolerably uniform com-
position and about one thousand feet in thickness, known as the Rotten
Limestone. ‘

Third. A series of laminated sands and sandy clays at least three
bundred feet in thickness which has been named the Eutaw formation.

All these strata, especially the calcareous parts, are more or less per-
fectly exhibited in the bluffs of the two rivers. '

It will be seen below that we have not as yet been able to construct
the column of strata of this formation with as great a degree of com-
pleteness as has been done for the Tertlary, but this want of complete-
ness is in the figures showing the thicknesses of the several strata
rather than in the succession and quality of these beds.

§1. THE RIPLEY FORMATION.

The character of the uppermost beds of this formation immediately
underlying the Tertiary was first clearly determined by Mr. Johnson
in the Pine Barren section, in the'eastern part of Wilcox County,already
given above. These uppermost beds were afterwards traced by him
westward to the Alabama River and eastward to Clayton and Eufaula.
The relation of the Bridgeport horizon to the yellow sands was also
first determined by him. In 1885 the strata connecting the Bridgeport
section with the Prairie Bluff section were determined by Mr. Langdon
and myself, and it is believed that we now have the complete section of
the Ripley strata along the rivers, except that the actual contact with
the Rotten Limestone of the sands forming the lower part of Prairie’
Bluff, has not come under observation. The uppermost beds of this
formation were also examined in 1885 by Mr. Langdon and myself in
Marengo County, south of Dayton, as described below.

The strata of the Ripley formation; according to the investigations
above alluded to, are as follows:

First. Fifty-five feet of yellow sands, not recognized on the Tom-
bigbee River, but constituting the upper part of the bluft at Bridgeport,
ou the Alabama River, and much better developed in the hills imme-
diately back of the bluff. From here they may be traced across the
country for a great distance eastward. Mr. Johnson has probably
identified this sand at Clayton, in Barbour County, where it constitutes
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the basis of the fields on the south side of Barbour Creek. In this sand
on the road between Eufaula and Clayton were found decayed shells of
a small oyster, and with them Hzogyra costata Say in a pretty good
state of preservation. The same oyster, without the Exogyra, was seen
in the eastern part of Wilcox County, on Prairie Creek.

Second. About one hundred feet of bluish, micaceous, sandy clays,
somewhat calcareous, marked at intervals of ten or fifteen feet through-
out the whole thickness by the occurrence of indurated ledges, usually
of rather sandier texture. These ledges appear occasionally as shaly
sandstones of very little hardness, flaking off readily into sheets under
the influence of the weather. Our observations in the Canton Bend
and in the hills between Prairie Bluff and Rehoboth, and also westward
towards Linden, in Marengo County, and eastward in Dallas and Wil-
cox Counties, have shown that these sandy clays, where they lie high
above the drainage and well exposed to the action of the weather, lose
altogether their bluish color and appear in all shades of yellowish gray.
This difference in color, depending upon the degree of oxidation of cer-
tain constituents of the strata, especially the iron bearing materials, has
not unfrequently been observed in the strata both of the Tertiary and
of the Cretaceous groups. The most striking instance of this sort
is to be seen at Prairie Bluff, where the sands forming the lower part of
the bluff exhibit a dark blue, almost black color near the water’s edge,
while the same stratum is seen to be a white sand where it outcrops at
the top of the bluff higher up the river.

Later observations in 1886 by Mr. Langdon and myself have shown
.clearly that the differences in these yellow sands and bluish micaceous
sandy clays arise merely from different degrees of oxidation. In some
of the outerops observed by us, e. g.,in Little Texas, Butler County,and
in Lowndes County, bluish, micaceous sands, identical in appearance
with those making the lower part of the Bridgeport Bluff, arc seen along
the banks of Cedar Creek directly underlying the Nautilus rock and
Turritella limestone which lie at the base of the Tertiary. The same
thing may likewise be seen in the upper part of Marengo County, where
it has been found impossible tc separate the yellow sands from the blu-
ish, sandy clays.

Third. Calcareous beds some twenty feet in thickness, holding great
numbers of Cretaceous fossils,some well preserved, others only in casts,
which in every case appear to be very strongly phosphatic. One of the
layers of this section is a sandy limestone containing a large percentage
of phosphoric acid (see details below). These beds ap pear in a small
bluff at the mouth of Tear Up Creek, above Bridgeport, which has been
studied by Mr. Johnson; also in localities recently examined by Mr.
Langdon and myself, viz, in the bluff at the old Canton landing; on
Foster’s Creek, in Gee’s Bend ; near Snow Hill, Wilcox County, and
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JOHNSON.

Miunter, Carlowville, and Richmond, in Dallas County; the four last
named localities were also visited by Mr. Johnson in 1883.

Fourth. From sixty to one hundred feet of sand, with indurated
bands of calcareous sand passing through it. These hard, projecting,
sandy layers are usually filled with the shells of large Exogyra costata
Say and Gryphee mutabilis Mort, The thickness of these sandy beds,
which apparently immediately overlie the Rotten Limestone, has not
yet been accurately determined, but we see some fifty feet or more of
them at Prairie Bluff. ' ' .

Prof. A. Winchell! considers the rock at the base of Prairie Bluff as
the topmost of the Rotten Limestone formation, and it this supposition
be correct we have the complete section of the Ripley formation. We
were, however, unable to satisfy ourselves of the identity of any of the
rocks at Prairie Bluff with the Rotten Limestone, though we are con-
vinced that the top of the latter formation does not lie far below the low-

“ermost of the Prairie Bluff strata, since Rotten Limestone appears in

the hills near the river a short distance above Prairie Bluff.

' SECTIONS OF THE RIPLEY FORMATION.

In the subjoined sections and in the figures on Plate XIX we have
given in detail the characters of the strata making up these subdivisions
of the Ripley formation. These sections are given in descending order,
that is, beginning with that one which shows the uppermost of the
strata, and in the figures of Plate XIX the equivalence of the several
sections is indicated as nearly as it can be madeout. In mostcases the
equivalence is very clearly seen.

Near Palmer’s Mill, on Pine Barren Creek, in the eastern part of Wil-
cox County, Mr. Johnson in 1883 obtained the following satisfactory sec-
tion showing the actnal contact of Tertiary and Cretaceous strata. The
locality was also visited by myself in 1885, as mentioned above.

(a) Pine Barren section. (Plate XVIII, Fig. 1, p. 167, and Plate XIX, Fig. 1, p. 171.) '

1. Hard, grayish white limestone, characterized by great numbers of a large Nautilus
(Bnclimatoceras Ulrichi White), and hence designated by us as the ¢ Nautilus.
ROCK - e e e e e et et iie e e 10 feet.

. Calcareous sands forming the basis of the sandy prairies of the vicinity..... 6 feet.

3. Hard, yellowish white, crystalline limestone, sandy in places and filled with red

specks. Highly fossiliferous, a Turritella, closely related to 7. Mortoni, being,
the chief fossil, along with a Cardita, two or three species of coral, and numerous
oysters, This is one of the most persistent of the lower Tertiary rocks towards.
the eastern part of the State.... ... ....oee oo oL 8 feet:
4. Yellowish, micaceous sands, with Cretaceous fossils............... ... .. 55 feet.
5. Bluish gray, caleareous sands, with one or two very prominent hard ledges 4 feet
apart, and two or three smaller ledges of similar character. Thickness scen at.
Palmer’s Mill. e ooioee temmae i et e i e et 15 feet.

[

1Proc. Am. Assoc. Adv. Sci., Vol. X, Part II, p. 91, 1856.
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In this section the lowest Tertiary bed is No. 3 and the uppermost
COretaceous No. 4, as is very clearly shown by the included fossils of
each, and as the two are in direct contact there can be no question of
then relaiions.

Bridgeport.— On the way from Camden to Bmdgeport the road de-
scends a long clay hill, in which the elays of the Black Bluff horizon
form the surface (see Pite Barren section, under the Tertiary, Plate
XVIII). At the foot of the hill is the yellowish white, crystalline lime-
stone, No. 3 of the preceding section, and below that yellow, micaceous
sands to the landing. At the Bridgeport Landing these yellow sands
form the upper part of the bluff, though their whole thickness is not
seen in the immediate bluff of the river, but may be seen at the base of
the hills immediately back of the river bluff.

The section at Bridgeport is as follows:

(b) Section at Bridgeport Bluff, Alabama River. (Plate X1X, Fig.2, p. 171.)

1. Yellowish, clayey sands, probably reworked........ eeeeeeeerieecaneanan- 10 feet.
2. Coarse, yellow S8ands. ... .cc. oo iedoeniaceeiaaaansacaaeaaccaacananann 10 feet.
3. Laminated, gray clays......... mee e emeeeeeeeaeeeateenee e aanae e 1 foot.
4. Projecting ledge of sandy clay of dark gray color ..........................1foot.
5. Dark gray, nearly black, sandy, and in some parts micaceous clays, in beds about

3 feet thick, separated by hard projecting ledges of sandier material and of

lighter color and averaging 8 to 10 inches in thickness .................. 22 feet.

6. Projecting ledge of light colored, sandy material, forming a pretty firm sandstone.
This ledge breaks off in cuboidal blocks, which roll down and cover the slope be-

B 18inches.
7. Dark gray ClayS e e ceeen s e e e ieiicee e aeeaen 3 feet.
8, Projecting sandy ledge ..o vaeeen oo e i i e 1 foot.

9. Dark, sandy clays, with two or more harder ledges, down to the water level. .10 feet.
The ledge No. 6 makes a very prominent mark along the face of the
bluff, as it is more persistent, harder, and more rock-like than the others.
No distinet and well defined fossils were found at this place in the mi-
caceous clays, but in one or two of the harder ledges below No. 6 were
found a few friable shells of Ostrea, one Pecten quinquecostatus Sow.,
and a few indistinct impressions of other forms, two of which, if Mr.
Johnson is not mistaken as to their characteristics, he was enabled at
Eufaula to identify as Nautilus Dekayi Mort. and Placuna scabra Mort.
Canton Landing.—A short distance below Bridgeport there is an ex-
posure of Cretaceous rocks at the old Canton Landing and in the hill
which comes down nearly to the river bluff at that place. This locality
~ was examined by Mr. Langdon and myself in the summer of 1885. It
. presents the following:

—_

(¢) Section at the old Canton Landing, Alabama River. (Plate XIX, Fig. 3, p. 171.)

1, Yellowish gray, calcareous, clayey sands in beds 3 to 5 feet thick, separated by
harder projecting ledges of somewhat sandier material averaging perhaps a foot

N thiCKnesS . oo et e e et e i iieee e 100 feet.
The hard ledges named have a tendency to flake off on weathering into sheets

as wide as the hand. They often also break off into fragments which are of very
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irregular shape and of rough surface. All these beds malke up the hill, appear-
ing at intervals through the overlying débris, but no continuous section is ek-
posed. In some places theclayey sands lying immediately below ope of the hard
ledges huve the bluish black color which characterizes the whole of the lower part
of the Bridgeport bluff, with which there seems to be very little doubt that these
are identical.

2. Yellowish, calcareous, sandy clays llke the preceding, with a hard, sandicr ledge

above aml below, making top of immediate blaff of the river............. 10 feet.
3. Bluish, micaceous clays, the counterpart of those at Bridgeport, with two or more
induratedledges . ca. com e i iiimetteeae teieieemn e e 12 feet.

4, Light gray, calcareous sands, with an indurated ledge of nearly pure sandstone at
the base. The upper part of this bed is disposed to form rough, indurated masses
holding phosphatized shell casts and phosphatic nodules.................. 6 feet,

5. Bluish gray, sandy clays, much more clayey than the preceding bed, about 5 feet
in thickness, passing below into a more sandy bed 3 feet thick, containing numer-

ous shell casts and nodules.... .. e e e eeeeeeenaee e e iiaee eaae 8 feet.
6. Bluish, argillaceous limestone, containing great numbers of Erogyra costata Say,
Gryphea mutabilis Mort., and phosphatized shell casts.................. 3 feet.

7. Bluish, calcareous sands containing many well preserved shells, prominent among
which is a Spondylus, Pecten quinquecostatus Sow., together with phosphatized
casts of Nuutilus Dekayi Mort., turreted shells, &c. This bed goes down to
R 7c3 o U 3 feet.

At this bluff there is a very distinctly defined fault, where some fifty
yards of the face of the bluff have slipped down a distance of five or six
feet. The lines of fault on each side of this piece are marked by broken
fragments of the beds or so-called “fault rock” (see Fig. 1, p. 132).

In this section, beds Nos. 2 and 3 are entirely similar in mineral com-
position and appearance to part of the Bridgeport bluff, and the over-
lying beds are also similar in composition, though of much lighter yel-
_ lowish color, which is in all probability due to their greater degree of
exposure to the oxidizing action of the weather. This biuff is only a
mile or so distant across the strike of the rocks from Bridgeport, and
there seems to be no reason for doubting that the bluish, micaceous
clays and sands of Bridgeport are identical with the yellowish, sandy
clays with indarated ledges which form the upper members of the Can-
ton section. The beds numbered from 4 down we consider the same as
those appearing at the top of the bluff at Prairie Bluff, to be presently
described.

Foster's Oreek.—The beds above described at Canton landing continue
across the bend lying to the east and known as Gee’s Bend, where they
may be seen in the banks of Foster’s Creek, on John H. Pettway’s land.

(d) Section on Foster's Creek. (Plate XIX, Ilig. 4, p. 171.)

1. Yellowish, calcareous, clay soil supporting s vegetation almost exclusively of cedars.

2. Dark gray, sandy, micaceous clays like those at Bridgeport landing, in beds of 5 to

,6 feet thickness, separated by harder ledges of lighter colored and sandier ma-

terml ................................................................... 30 feet.

In the lower part of these beds were collected by myself some of the small

Grypheeas, probably Gryphaa vomer Mort., first seen by us at Moscow, on the
Tombigbee River. ‘

.
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3. Cream colored, impure limestone, glauconitic, holding some phosphatized shell
CE R 5 feet.
4. Ledge of coarse grained, calcareous sandstone....c......c.eecen eeeenannn- 2 feet.
5. Bluish, clafey limestone, no fossils at the top, but filled in its lower parts with
fossils which are in many instances only the phosphatized casts of the shell.
Among the forms collected here we have identified the following: A Spondylus,
same as that at Canton ; Gryphea mutabilis Mort., Exogyra costata Say, Scaphites

Conradi Mort., Nautilus Dekayi Mort., &c -............ feeeee et 20 feet.
6. Dark brown, crystalline, phosphaticlimestone ........ccceoeoeia. ... 1 foot.
7. Yellowish white limestone down to water .................. ... ... 1 foot.

In another part of the same plantation, on what is called Livingston
Hill, the phosphatic limestone and accompanying rocks may again be
seen. From the geographical position of the beds represented in the
above section, there is every reason to think that they underlie the visi-
ble portion of the bluff at Bridgeport. The identity of the lower 20 feet

" or 8o of this and of the Canton section is sufficiently clear.

Tear Up Creek.—A few miles above Bridgeport, at the mouth of Tear
Up Creek, Mr. Johnson obtained in 1883 a good section of the beds un-
derlying those of the Bridgeport bluff and was able to trace the con-
nection between the two.

(¢) Section at the mouth of Tear Up Creek. (Plate XIX, Fig. 5, p. 171.)

1. Ferruginous, sandy marl full of Cretaceous fossils......cemeee oot 3 feet
2. Very firm, white limestone, 10 fossils 8€6nm.cceeimeeae iireiieicaneiacnans. 6 feet.
3. Firm limestone, with a few fossils ..... ... il 2 feet,
4. Sandy, calcareous beds, with fine Ammonites ... .. eeeui i, 4 feet.
5. Sandy, indurated limestone forming a broad ledge ............ .. .. .. 1to 2 feet,
6. Argillaceous limestone, with Hrogyra costata, &c.. ... .. oo iioa.. 8 feet.

The fossils of this bluff are plainly Cretaceous and Tesemble the finest
of those occurring at Prairie Bluff, There is good reason for thinking
that most of the fine specimens of the old Tuomey collection labeled
“Bridgeport” have come from this locality (L. C. J.). The dark, mica-
ceous clays of Bridgeport are easily recognized in the bed of Tear Up
Creek between its mouth and its source under McNeill Mountain, as
shown in Plate XIX, I'ig. 5. As has already been pointed out, they are
seen also in the banks of Pine Barren Creek, at Palmer’s Mill. The fos-
siliferous portion of this bluff is undoubtedly equivalent to the fossilifer-
ous beds oeccurring on Foster’s Creek and at Canton Landing, above
described, as also to those at the top of the Prairie Bluff, given be-
low. ‘

During the summer of 1886 Mr. Langdon and myself went in a skiff
from Bridgeport to Prairie Bluff and saw no Rotten Limestone in any
of the river bluffs, all these exposures representing the Bridgeport and
Prairie Bluff strata only. .

The principal exposures are the following: From Bridgeport the
bluff extends about a ‘mile down the river, and then after a barren
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stretch of two miles or more come the bluffs at the old Canton Landing
described above, and below that the following:

°

(f) Section four or five miles below the old Canton Landing, Alabama River.

1. Sandstone ledge, fossiliferous, yellowish, and wearing into very irregular shapes,
1 to 1% feet.

2. Highly fossiliferous, blue sand, becoming light gray below, containing Ostrea
larva, Exogyra costata, Turritella, &c., very much resembling specimens from
Bufaula. e oo i i e i i eeetcnne e 5 to 6 feet.

Two hundred yards down the river other underlying beds are to be
seen, as follows:

3. Sandstone 1edge....cvceeee it e e s 1to L}feet
4. Light colored sands, no fossils observed.......cc.oroaoemrimoiroacnannns 20 feet.

At an old abandoned landing just above Mixon’s we get a very good .
section, as follows :
(9) Section near Mixon's.

1. Yellow sands making top of the bluff back of the immediate river bank, at least

30 feet exposed, but apparently forming the whole slope of 60 feet. ...... 60 feet.

®. Blue, micaceous sands, with the same fossils as No. 2 of the preceding section,
6 to 8 feet.

3. Sandstoneledge .ceaee caenn e aeesecessaissacaesacacetacnn oacneaman 1 to 13 feet.
4, Light colored Bands ...eceeeeernuieecareiemamevennrnceetiinauncnncnnnas 30 feet.
5. Hard sandstone ledge ... cccoeelicmaiioicns cannnnn. R 1 foot.
6. Blue, micaceous, sandy clays (few f088i18) ..uxveeace veencn ceeeenccanaeancns 10 feet.

A mile or two above Prairie Bluff there is a high bluff very much re-
sembling that at the former locality. The strata are undulating, at the
lower end of the bluft dipping down stream at the rate of 1 foot in 10,
at'the upper end lying nearly horizontal. The beds here are as follows:

(k) Section one mile above Prairie Bluff (Rocky Bluff), Alabama River.

1. In the cliff just back of the immediate bluff of the river there are about 40 feet
of strata, light colored, calcareous sands, with indurated bands, as at Prairie
23 1 i PR 40 feet.
2. Dark blue, sandy, micaceous clays, with a few fossils, chiefly Anomias ....20 feet.
3. Hard, yellow, sandy ledge, the broken pieces of which cover the slope of No. 4.

It dips below water at the lower end of the bluff ... ... ... . 1 foot.
4. Grayish, fossiliferous sands, full of shells of Pecicn quinquecostatus, which, how-
ever, are Very fIiable . e ceen cint it it et i reerenee e e 8 feet.
5. Hard, yellowish, sandy ledge like No. 3 .....ccoocciiiireneaanaanecaae ... .1 {00t
6. Bluish gray, calcareous sands, with some fossils c..vveeeaiie civannaa. . 10 feet.

In all these bluffs the indurated sandstone ledges are of very irregu-
lar thickness and lateral extent and are probably only local deposits-in
the regular strata or local indurations of the sands. :

Prairie Bluff.—This locality has been visited by Professor Tuomev,
Professor Winchell, and others.! We have very little to add to their
descriptions, except to point out the probable equivalences of the beds

! Described in First Bien. Rep. Geol. Ala., 1850, and Proc. Am. Assoc. Adv. Sci.,
Vol. X, Part II, p. 90, 1856,
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occurring here with those just described. The bluff shows the follow-
ing: ' ;

(%) Section at Prairie Bluff, Alabuma River. (Plate XIX, Fig. 6, p.. 171.)

1. Bluish limesbone-containing Exogyra costata, Gryphea mutabilis, and great numbers
of shell casts, which are mostly phosphatized. This limestone has two hard
ledges passing through it. Professor Winchell gives 6 feet as the thickness of
this limestone, but we include with it some overlying fossiliferous, sandy beds
and make the thickness! .. ..ccoen vttt iinr i iiiiiiicievaeeen e 20 feet.

Among the forms recognized in casts or otherwise from this stratum may be
mentioned Gryphwa convexa, Placuna scabra, Scaphites Conradi, and Nautilus De-
kayi. Besides these there are very many other turreted shells not fully identi-
fied. The association is the same as at Canton Landing, Foster’s Creek, Tear Up
Creek, &ec. <

2. Sandy beds, with bands of hardened sand passing through them; these harder
ledges are usnally fossiliferous, the commonest forms being Exogyra costate and
Gryphwa mutabilis.. These sands form all the lower part of the bluff. .50 to 60 feet.

The upper sandy beds contain great numbers of Ostrea falcate Mort,
The lower beds are of dark blue color, but they bleach out to nearly
white sand where they come to the top of the bluff, a short distance up
the river from the landing.

The dip of the strata at Prairie Bluff is very considerable, being as
high as 300 to 350 feet to the mile, Between Prairie Bluff and Reho-
both the hills are formed of the strata overlying the limestone No. 1 of
the section. These are yellowish, micaceous sands, in beds 5 to 6 feet
in thickness, separated by sandy ledges, and in all respects similar to
the upper 100 feet of the section at the old Canton Landing. Iu structure
and general appearance they are like the dark colored, sandy clays of
Bridgeport, but the color is much lighter, due, as we believe, to the
more complete oxidation of the materials. In these sands there are, in
some localities, great numbers of irregular calcareous concretions, All

the shell casts occurring in the upper calcareous part of Prairie Bluff,

1In the sumwmer of 1886 Mr. Langdon gave this bluff a closer examination. He
subdivides that part of No. 1, immediately above the sands, as follows :

1. Shaly, calcareous sands, yellowish gray on weathered surface ; contains a seam of

phosphatic greensand at the top, immediately underneath the warehouse..4 feet,
2. Pseudo-Rotten Limestone, i. e., calcareous clay...cccooisviceonamnnannn. .. 3 feet.
3. Shell conglomerate.cocoeiociiioonceraooriaiaiiianeiieanaiinenna.. 3 to 4 feot.
4. Light colored sands &c., No. 2 of the section in the text above.

Mr. Langdon makes the additional important observation here that the very rapid
dip down stream is confined to the sandy strata No. 4, and is not shared by Nos. 2 and
3, which half a mile below the warehouse arc only about ten feet nearer water level
than at the warehouse, while the uppermost indurated ledge in the sands No. 4 dips
below the water within a distance of 200 yards, o descent of some 40 or 50 feet. This
observation would show an unconformity between the calcareous and the sandy parts
of the strata at Prairie Bluff. )

Our discovery of the phosphatic greensand here fixes its position in the geological
scale. The bed at Coatopa, iu Sumter County, seems to have a similar position, but
it appears now probable that there are at least two of these phosphatic greensands in
the Ripley formation.
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together with the calcareous sandstone which is included in the lime-
stone, are very strongly phosphatic, as has been shown by the recent
investigations of the Geological Survey of Alabama.

In the foregoing sections the calcareous and fossiliferous parts, about
20 feet in thickness, appearing at the mouth of Tear Up Creek, on Fos-
ter’s Creek, at the base of the Canton Bluff, and at the top of Prairie
Bluff are, we think, the same; for, though there seem to be slight differ-
ences in the succession of the different materials which constitute these .
beds, these differences are in many cases due to differences in the group-
ings. The general impression made upon the mind in inspecting them
is that they are identical ; they contain the same fossils and in the same
state of preservation; they hold strata of sandy limestone, or, rather,
of calcareous sandstone which is very highly phosphatic ; in some in-
stances, where analyses have been made, they hold from 10 to 15 per
cent. of phosphoric acid. In all cases they are overlaid by micaceous,
clayey sands, traversed by indurated bands of similar, but rather more
sandy, material. These overlying beds differ sometimes conspicuously
in color, which at Bridgeport, near the water level, is a dark blue, while
on the hills back of the old Canton Landing and back of Prairie Bluff
the color is a yellowish gray. This difference can be accounted for by
differences in degree of oxidation, for where the coler at the surface is
yellow we have noticed that upon digging into the berls a few inches the-
dark color may be seen in most cases. In our minds there is no doubt
of these equivalences. Prof. A. Winchell is of opinion that the lower
beds of the Prairie Bluff section belong to the Rotten Limestone, but
we were unable to discover anything there which we could identify with
the Rotten Limestone. There is no doubt, however, for reasons above
given, that the Rotten Limestone is not far below the lowest of the
Prairie Bluff sands.

Moscow.—On the Tombigbee River we have seen only one locality
where the strata of this division of the Cretaceous appear, and that is’
at Moscow, a mile or two above Black Bluff, already described.

(7) Section exposed at Moscow and below, Tombigbce River. (Plate XIX, Fig. 7, p. 171.).

1. Black, shaly clay, devoid of fossils, but containing a few rounded, concretionary
masses like fucoids. This stratum appears below the Moscow Landing and inthe
principal stratum at the mouth of Sucarnochee River. Thin layers of calcite lie.
upon this clay, having been weathered out from between the layers of clay, in
1 6to 8 feet.

2. Dark blue, shaly, argillaceous hmestone, with thin, projecting ledges of harder
material, 10 to 12 feet thick near Moscow, but down the river thickening
£ 1 SR 20 or 30 feet.

3.¢Thin ledge made up almost entirely of the shells of the small Gryphza (Gryphea
vomer), noticed also at Foster’s Creek, in Gee’s Bend.............. 8 to 12 inches.

4, Hard, white, argillaccous limestone, with Exogyra costata, Gryphwa mutabilis,

2 10 feet.r

! Near the landing this bed is not less than 25 feet.—E. A. S.
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This stratum is indurated near the top, forming a hard ledge whick
is highly fossiliferous, containing Exogyra, Grypheea, Nautilus Dekayi,
Baculites, and univalve. shells in phosphatized casts. Many of these
casts are covered with little lumps of reddish, phosphatic, clayey mate-
rial, which has replaced the whole of the original matter of the shells.
Casts of this kind have been noticed in the strata of this horizon all
across the State to Barbour County and seem to be quite characteristic.

In this argillaceous limestone there is, near the top, a very irregular, .
hard ledge cousisting in the main of comminuted shells embedded in a
sandy matrix. This ledge is very variable in thickness, ranging from a
mere line up to 10 feet, and is not conformable with the rest of the strata,
but appears to form irregular concretionary or segregative masses in the
limestone. It contains a considerable percentage of phosphorie acid.
A similar phosphatic sandy bed appears at-top of Prairie Bluff, at the
base of the Canton Bluff, and in the bank of Foster’s Creek, above
described. '

The dip,of the strata at Moscow is very rapid down the stream, and
at the same time irregular, being in places as much as 350 feet to the
mile, in which respect it agrees with the dip at Prairie Bluft. It is
to be remarked that the dip of the Tertiary beds nearest to these two
sections, viz, Black Bluff ofi the Tombigbee and at Midway and at Mat-
thews’s Landing on the Alabama, is very much less, being only about
thirty to thirty-five feet to the mile. The dip of the Ripley beds, indeed,
especially near the top, seems to be considerably greater than that of
the underlying Rotten Limestone and other Cretaceous strata.

_ In the summer of 1886 Mr. LAngdon and myself made a more careful
examination of the bluffs between Moscow and the cut off, just above the
mouth of Sucarnochee Creek, a distance of a mile or two. We found
the strata not only strongly undulating, but in six or eight places very
distinctly faulted, with a displacement of pérhaps ten feet maximum.

Good photographs were obtained of two of these faults, and diagrams'
were made of several others. A very careful measurement of the thick-
nesses of the several strata exposed here confirms the estimates above
given in the Moscow section, except that the black clays may be a little
thicker, and the white, argillaceous limestone, No. 4, is at least 25 feet
thick at the landing. Our former measurement was made a short dis-
tance below, where only 10 feet of it were seen. '

The pockets of cross bedded.sandstone which are noted as occurring
at irregular intervals in this limestone are of very limited extent and
of varying thickness. In one or two instances they have been broken
by the faults above noted. (See Plate X, p. 133.)

That which we find most difficult of explanation at Moscow is the
passage from the undoubted Ripley limestone, which appears to be the
same in horizon with the beds at the old Canton Landing, in Gee’s Bend,
at the mouth of Tear Up Creek, &c., to the black clays of the Black
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Bluff section (Tertiary), without any show of the Bridgeport sandy
clays and the Nautilus and the Turritella rocks. And as the black clays
and the Cretaceous limestone are in actual contact, visible to the eye,
we cannot explain the failure of these beds to appear here, by interrup-
tions in the continuity of the river bluffs. Itis possible that the black
clays may be the representatives of the Bridgeport beds, but it is not
probable, for the reason that they are lithologically identical with the
clays of Black Bluff, which is hardly more than a mile distant.

For the sake of greater completeness, we give below a few sections
obtained in the southern part of Dallas County where the Ripley beds
are exposed. These localities have acquired a practical interest from
the circumstance that they include a bed of phosphatic greensand

- which bas been used with profit upon the soil as a fertilizer. In addi-
tion to this greensand bed, there is also a sandy, phosphatic limestone
which may some day be utilized, since it holds a very considerable per-
centage of phosphoric acid.

Snow Hill to Minter.—The town of Snow Hill occupies the summit
of along ridge, at the southern end of which the Nautilus and the Tur-
ritella rocks of the lowermost Tertiary form the surface, while at the
northern end of the ridge the underlying yellow sands are the surface
materials. Descending this ridge towards the north, one passes over
yellowish gray, micaceous sands, alternating with hard, sandy ledges
which flake off under the action of the weather. These strata are the
same as those exposed on the hillside near the old Canton Landing and .
on the hill north of Prairie Bluff. Near the residence of Mr. W, S.
Purifoy, a mile or so from Snow Hill, we see some fifty or sixty feet of
these sands and shales overlying a bed of phosphatic greensand three
feet or more in thickness. The section here exposed is the following:

(k) Section near W. S. Purifoy’s, near Snow Hill.

1. Yellowish, micaccous sands, in beds four or five feet thick, separated by ledges of

sandier material, which flakes off in weathering............_...__. 50 to 60 feet.
2. Phosphatic greensand, holding concretions of white carbonate of lime and a good
deal of s0ft, White Jime. oo uon oo oo i i e 4 feet.

This greensand contains from 1.5 to 2 per cent of phosphoric acid. It lies
very favorably at the foot of the hill, and at the level of the cultivated fields, and
can be dug and spread upon the land with very little trouble or expense.

" 3. Hard, reddish or yellowish, phosphatic limestone, forming very irregular, con-

CLEtIONALY DAAYSES e ccur toeman memmcncmnmnn e cmees mmemen aaae s g emanas 1 foot.
4. Yellowish, calcareous clays containing great numbers of large Exogyra costata,
Gryphea mutabilis, &C.. e i e iaas 20 feet.

5. Impure, argillaccous limestone, containing numbers of the shells above named,
10 to 15 feet.

This greensand has been tested practically by Mr. Purifoy, and with
the most flattering results.

On Col. N. H. R. Dawson’s place, adjoining Mr. Purifoy’s on the north,
the same beds are to be seen, together with some still lower. Below the
greensand bed there are some sixty to seventy feet of calcareous, sandy
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beds with hard ledges, and near the base of the series an impure lime-
stone weathering into calcareous clays, in which are embedded great
numbers of Exogyra costata, Gryphwa mutabilis, and phosphatized shell
casts, prominent among which are Nawtilus Dekayi, and Scaphites Con.
radi. This shell deposit lies about six feet above a bed of hard, silicious,
phosphatic limestone or calcareous sandstone, which is the lowest of

the strata here exposed.
Carlowville.—At Carlowville there is substmtlally the same section.

(1) Section at Carlowville, Dallas County.

1. A bed of phosphatic greensand holding much lime, in small concretions and in

soft lumps easily crushed between the fingers................. ... 4 {eet or more,
2. A clayey, glauconitic limestone, which has been quarried for the purpose of build-
.ing culverts on therailroad. .. ..c.ooieoiii il e 3 feet.

3. Yellowish, calcareous, sandy shales with hard sandy ledges. The color of this ma-
terial, where wet and not exposed to the weather, is dark blue like that at Bridge-
202 4 60 feet.

In the lower pa,rt of this there is an impure, argillaceous limestone which holds
a great number of the two shells above named , together with casts (phosphatized)

of others." .
4. Hard, coarse grained, silicious limestone or calcareous sandstone .......... 2 feet.
Richmond.—A few miles southwest of Richmond, on the land of Dr. J.
P. Keyser, we get a more complete section embracing beds which over-

lie the preceding, viz: -
(m) Section 3 miles southwest of Richmond, Dallas County,

1. Sandy shales, hardening into a shaly sandstone, forming a conspicuousledge along
the hillsides. This is underlaid by about 20 feet of calcareous sandy clays, simi-

lar to those near old Canton Landing ....eecceceeooiietiir ciamaniaa.. 20 feet,
2. Calcareous, sandy ledge somewhat like the preceding, but perhaps more calcareous.
This also overlies a series of calcareous shales, 35 feet or more............ 40 feet.
3. Bed of phosphatic greensand, with lumps of soft white limestone and concretions of
THIO .o o it e e e et e e it it eeevaaeaaas 4 feet,
4, Impure, clayey, glauconitic llmestone, making a shelf or ledge around the hill.
) 1 3 3to 5 feet-

5. Calcareous shales interstratified with beds of sandier material which form project-
ing ledges. These beds correspond in appearance to those forming the hill back
of 0ld Canton Landing, and where less exposed to the weather they still retain the
dark blue color which is characteristic of them at Bridgeport. They hold the
usual fossils in their lower strata, and in weathering give rise to the formation -

of a calcarsous, clayey 011 ..o oo oiei i 60 to 70 feet.
6. Hard, silicious limestone, coanse grained-and phosphatic, appearing near the water
level at base of the hills. «..cveeevoenm coae i 3 feet.

‘We have not yet given these localities the close examination which
would enable us to say with certainty what their equivalents are ; yet,
from the position of the fossiliferous, impure limestone containing Exo-
gyra costata, Gryphea mutabilis, and the phosphatic shell casts above
mamed, it seems quite probable that this greensand lies some 50 feet or
nore above the fossiliferous beds of old Canton Landing and of Prairie
Bluff, - I should also add that, below the phosphatic, silicious rock af;
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the base of the preceding sections, we have seen at other localities a
yellow sand which is traversed by bauds of silicious sandstone precisely
as is the case at Prairie Bluff, so that we have very little doubt of the
equivalence, although it is not certainly made out.!

These Upper Cretaceous rocks belonging to the Ripley formation have
recently acquired a new interest from the circumstance that they are
throughout the State very generally impregnated with phosphoric
acid, often to such a degree as to render them available as materials
for the manufacture of fertilizers. Thus the rock at Moscow and west-
ward to Coatopa and Livingston and thence traced to Shuqualak, Miss.,
by Mr. Johnson, has been found to be phosphatic, and the same is true
of the hard ledges of limestone rock occurring in the Canton bend, and
thence eastward to Minter, and on to Fort Deposit, and thence to Chun-
nenugga Ridge and Union Springs. The occurrence and the characters

of these phosphatic rocks will be more fully described at another place.

§2. THE ROTTEN LIMESTONE.

- The next subdivision of the Cretaceous group, viz, the Rotten Lime-
stone, extends for many miles along both the rivers, and, assuming

* a uniform dip of 25 to 30 feet to the mile, its thickness cannot be much

less than 930 to 1,200 feet. The rock is of comparatively uniform com-
position, being a gray to bluish colored, argillaceous limestone, trav-
ersed at intervalS by beds of purer limestone which is at the same time
usually a little harder in texture. In some places the material is a
dark bluish clay marl, in appearance not altogether unlike some of the

blue or black clays at the base of the Tertiary group. The fossils of

the Rotten Limestone arc principally Exogyra, Gryphea, and Ostrea,
but in the upper and lower parts other forms become more abundant,
forming transitions to the overlying and underlying subdivisions.

The best general view of the strata of the Rotten Limestone is af-
forded by the record of a boring for an artesian well at Livingston,
Sumter County. The town is situated on the line of junction.of the
Rotten. Limestone and Ripley formations, and the boring, therefore,
passes through the whole of the former into the underlying E utaw green-

. sands. The boring was made from December, 1854, to March, 1857, and

the record was carefully kept by Dr. R. D. Webb, The thickness of
Rotten Limestone proper penetrated by this boring is 930 feet, the un-
derlying sands and greensands belonging probably, for the most part,
to the next division. The uppermost 20 feet are certainly in part drift
‘and probably in part Ripley formatlon though there are no fossils 'to
decide the matter definitely.

1A bed of phosphatic greensand was discovered in 1886 by Mr, Liangdon and myself
at Prairie Bluff just overlying the limestone strata. Whether this is the same as the
bed above descriked or a different one, we are not yet prepared to gay,~E, A. §
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Section of the Rotien Limestone at Livingston, Sumter County. (See Plate XXI, Column 4,

2. 183.)
Materials. i{l)e%)et élb ‘
1| Sandy loam, 100t .o ooonu ittt i i i e meen e 1
2 | Coarse, dry sand, stratified, 12 feet.... ... oo iiiii i iieaeaae, 13
3 | White quicksand (had to be curbed), 7 feet .........coooviveeiaaaan.. 20
4 | Soft, rotten, blue limestone, thickly set with shells and containing iron
5 pyrites, 180 feet uoeee veen e e e e s e 200
White limestone, hardetr than the preceding, with very few if any shells
or pyrites, h0feet.... ... ool e eeeeseneanonas 250
6 | Hard, blue limestone, so hard that the anger cuts it with difficulty, clear
of shells and pyrites, 7 feet.. ... voumee oo i 257
7 | Bluish white limestone, not so hard as the preceding, clear of shells and
Pyrites, 68 foet. ..o it i i e icieiaer e aeee aas 325
* 8 | Very hard, white limestone, 55 feet... ... .cooce i ireiiieconeennn. 380
At 330 feet, passed through astratum of oyster shells from whicha speci-
men very much resembling an egg was brought up. .
9 | Light blue limestone, not so hard as No. 8, but harder than No. 4, 47 feet. 427
10 | Bluish brown rock, filled with small shells. In this there was more sand
than in the blue or white varieties of rock, 58 feet.................... 485
11 | Hard, white rock, 105 feet........ e e et e e e . 590
12 | Soft, reddish brown 10ck, 2 feet .o cccv covn comeiii cce i cive e aeaes 592
13 | Soft rock of deep blue color, 20 feet....co.ovniveen it iiieinnnnan, 612
14 | Brownish bluerock, moderately soft, 78 feet. - ..o eaveccveanls oo ioane. 690
15 | Hard, gritty, bluish colored rock, so hard that 1t had to be drilled, 6 or 8
mches .............................................................. 690
16 | Dark bluish colored rock, easily cut by auger, 10 feet .. ......cceen ... 700
17 | Soft, whitish limestone, with occasional slight change in hardness and
color, 250 feet ..o oo i it e e rre et 950
18 | Hard sandstone, 6feet ... covceee it oot iiie i iaeieanot e oanans 956
19 | Sand, in which, at 964 feet, a small stream of water was reached, which
ran feebly from the top of the well, 10 feet. ... ..o ceeveeee v in.. 966
20 | Sandrock, 1§00t . v imm e i i e icceiceeee e aaas 967
21 | Coarse greensand, in which a larger stream of water wasreached at 1,005
feet depth, 38 feet .o oou. oo i e e e ceeae 1,005
22 | Sandstone, 2 feet. ... ... iureiiiitieiet e iecree cereet cerr e 1,007
23 | Greensand, 25 fe6t .. .vueimecar et iaraae te et cecear e eaeneaaas 1,032
24 | Sandstone, 2feet...... feeeen eeee tevene senaar eeaas aeeasaeene sannnt 1,034
25 | Coarse greensand, 18 feet .........o.ooceiiioaaa .. R 1,052
26 | Flint rock (crystallized), 1 foot............ ettt ecteeneeanaaaaaeaaaa| 1,053
27 | Vevy fine greensand, 9feet ... ..ol F s B 1]/
In this greensand the well was stopped at = depth of 1,062 feet

In the following notes are given the characters of the Rotten Lime-
stone as shown in a few prominent bluffs along the rivers, without any at-
tempt to fix absolutely their position in the vertical scale of the boring.

The great degree of uniformity in the lithological characters and fos-
sil contents of the different parts of the Rotten Limestone makes it im-
possible as yet to give the precise place in the vertical section of its ex.
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posures described below, with the exception of those which mclude the
phosphatic greensands immediately below the limestone proper. We
have, therefore, not attempted to represent the main body of the lime-
stone except in the single plate illustrating the boring at Livingston ;
but in Plate XX we have given several figures illustrating the contact
of the Rotten Limestone with the underlying, sandy beds.

EXPOSURES OF ROTTEN LIMESTONE.

About eight or nine miles above Moscow landing there is at Barton’s
Bluff an exposure of about sixty feet, consisting of dark bluish, clayey
limestone, or perhaps better described a blue marl, with several harder
ledges projecting from the face of the bluff. These ledges hold a good
many fossils, the principal forms being Ostrea falcata in the upper ledges
and large Gryphaea and Exogyra in thelower ones. These dark, clayey,
limestone bluffs continue up the river to within nine miles of Demopohs
They are probably represented by No. 4 of the boring.

On the Alabama a similar material makes the bluff at Lexm gton

- Landing, and it holds also a large number of shells, especlally those of

Exogyra and other oysters.

At Demopolis the bluff is made of a very compact, light blue or gray
limestone, which does not seem to be very highly fossiliferous. A sim-
ilar limestone makes the bluffs for several miles down the river, nearly
to Barton’s Bluff, where, as already stated, it is more argillaceous and
darker in color.

On the Alabama the counterpart of the Demopolis Bluff may be seen
at Elin Bluff and at White Bluff.

The same rocks may also be seen on the Upper Tombigbee River
(above the mouth of the Tuscaloosa) at Jones’s Bluff; where the railroad
bridge crosses the river. :

Underlying the Demopolis hmestone there is a stratom of undeter-
mined thickness of a tolerably pure limestone of light yellow color, filled
with concretionary lumps, cylinders, &c., of clay. When this clay
washes out it leaves the limestone perforated in every direction, which
circumstance is referred to in the name ¢ bored rock.” Below Arcola

- this bored rock is quite thick, and has bedding planes two or three feet

apart, which cause the rock to break up into large cubical blocks.

At Arcola and at Hatch’s Bluff, on the Tuscaloosa, the bored rock is
near the top of the bluff, and under]ymg it is softer and crumblin 12 Rotten
Limestone of the usual character. The bored rock has sometimes been
burned for lime, and its outcrop may be followed westward as far at
least as Sherman, in Sumter County. It forms a rocky ridge wherever
it comes to the surface.

The limestone underlying the bored rock for many feet is tolerably
uniform in composition and resembles that of the Demopolis Bluff, ex-
cept that it is, if anything, rather more argillaceous and less compact
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being rather a white, calcareous clay than a limestone. There is noth-,
ing of interest to record at any of the bluffs of the river from Hatch’s
Bluff up to Wolf’s Bluff, just above Cowan’s Landing.

Here come in the strata, still better exposed higher up at Erie and at
Choctaw Bluff, which form the transition between the Rotten Limestone
and the sands of the Eutaw formation, and which probably represent '
the Tombigbee Sand group of Dr. E. W. Hilgard, if this group has its
counterpart on the Tuscaloosa River.

Characteristic fossils of this horizon appear to be certain reptilian
bones, Mosasaurus, the curious Hippurites, teeth of sharks, and large
palatal teeth (Ptychodus Mortoni and others).

The lowermost strata of the Rotten Limestone (c'llcareous clays) also
contain many of these fossils, and in addition to those mentioned, shells
of Inoceramus in great numbers and of great size. These shells are of
fibrous texture, the thickness of the shell (half an inch or less) forming
the length of the fibres. In consequence of this structure the shells are
very fragile and it is impossible to take them out unbroken except by
removing a block of the matrix rock with them.

In no localities have I seen them in greater numbers and of larger
size than in the long bluff at Fairfield, on the Tombigbee River, in the
southern part of Pickens County, and in the fields back of House Bluff,
on the Alabama River,in Autauga County. Intheformer place they are
perfectly preserved, and many of them are more than a foot in diameter.

Near House Bluff they are seen in the old fields, associated with
Leiodon bones, sharks’ teeth, and phosphatic greensands. In the
weathering of rock they break into fragments which, though slightly
separated, retain their relative position and preserve the outline of the
shell. In many cases these fragments cover a space three feet in di-
ameter, indicating the size of the shell as at least two feet in diameter.

These would probably form the first of the transition beds above
mentioned.

On the Alabama River these beds make their appearance above the
latitiide of Selma at Cunningham’s and House Bluffs. Inasmuch as
their paleontologic relations have not yet been determined and as they
are more closely related in lithologic character to the Elitaw, we have |
thought it best to combine them with the latter formation in our de-
scription. The first five sections in the next division exhibit the Rotten
Limestone in connection with the next underlying beds.

§3. THE EUTAW FORMATION.

As noted above, the sandy, fossiliferous strata lying beneath the ar-
gillaceous and caleareous rocks whose lithologic character is so well
defined by the name of Rotten Limestone.are referred by us to the Eutaw
formation. In striking contrast with the Rotten Limestone, this series
of deposits consists of sands and clays with little or no' calcareous
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matter except in the uppermost 25 or 30 feet spoken of above as form-
" ing a transition between the Rotten Limestone proper and the sands
of the undoubted Eutaw. _

This upper member of the Eutaw formation consists at the summit
of a bed 5.féet in thickness of indurated, calcareous sauds, with numer-
ous fossils and irregularly shaped nodules of nearly pure phosphate of
lime, together with many highly phosphatized shell casts, and in addi-
tion the sand itself is very generally phosphatic. Below this bed there
are 15 feet of sand with comparatively few fossils, except in a thin layer
of compacted shells at the base and in two or three similar shell layers
dividing the sand at different horizons. These shell beds are also usu-
ally phosphatic. . Beneath the lowest comes a bed ot greensand 6 to 8
feet in thickness, which is distinguished by its high percentage (5 per
cent. and above) of phosphoric acid. These phosphatic and calcareous
beds have been less closely examined on the Alabama River than on the
Tombigbee, where they appear to be somewhat thicker.

The bulk of the lower and principal member of the Eutaw formation
consists of cross bedded sands, with subordinate beds of pebbles and of
thinly laminated clays with sandy partings in many alternations. The
exact sequence of these beds is known only for about 80 or 90 feet below
the phosphatic strata above mentioned. (See profile at the House
Bluff, Alabama River, PL. XX, Fig. 5, p. 175.)

The most striking peculiarities of the various beds of the lower mem-
ber of the Eutaw formation are found in the abrupt changes which they
undergo in both the vertical and horizontal directions. The dark gray,
laminated clays with sandy partings seen at Finch’s Ferry, Tuscaloosa
. River, may also be seen farther up the river at Semple’s Bluff and at
Brown’s Bluff, and with nearly the same characters in all three locali-
ties. With this exception, however, I know of none of the Eutaw beds
which preserve their characters with anything like uniformity for more
~than a few rods. Laminated clays pass into cross bedded sands or

rather are replaced by them; cross bedded sands thin out abruptly, as
if forming lenticular masses; the pebble beds thicken up and thin down
rapidly within a few yards’ distance; and indeed it is impossible to follow
. any of the beds with certainty from one end of a long bluff to the other,
and it would be well nigh impossible to get two vertical sections of a
bluff, 100 yards apart, which would exhibit the same sequence of mate-
rials. Two examples will illustrate my meaning. At Stave Blaff, Tus-
caloosa River, half a mile long, we see at the upper end aud near the
center of the bluff a preponderance of laminated clays with thin inter-
vening sheets of cross bedded sands, but at the lower end of the bluff -
the clays disappear or cease, not, however, by dipping below the water
level, but abruptly, and they are replaced by thick beds of yellow sand
which neither overlie nor underlie the clays, but are substituted for them
on the same horizon. Again, at Merriwether’s Landing, farther up the
river, where the bluff is perhaps half a mile long, at the landing (upper
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- end of the Dluff) we find the bluff made up of laminated clays with sand
partings, the sand partings becoming thicker and thicker as we descend, -
and assuming within 10 feet of the water the character of cross bedded
sands with thin clay sheets following some of the lines of false bedding.
One hundred yards or less below the landing the whole bluff appears to
be cross bedded sands with clay seams, including, about twenty feet
above the water, a 10 foot bed of sand. These change again, not
because of the dipping of the strata below the river level, but becau<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>