LOUISIANA CLAYS.

4

By Georce CHARLTON MATSON.

INTRODUCTION.

The facts that Louisiana possesses a large amount of good timber
and is primarily an agricultural State have made it unnecessary to
develop her clay resources for the purpose of obtaining structural
materials, except in the vicinity of some of the larger cities. Never-
theless Louisiana has held high rank in the output of clay products
among the States bordering on the Gulf of Mexico, though in 1915 she
mnked thirty-third among all the States in the Umon producing a
little less than 0.25 per cent of the total value of the clay products of
the country. The increase in the value of timber, together with the
rapid growth of cities, will naturally lead to the productlon and con-
sumption of larger quantities of building brick, terra cotta, tile, and
other building materials, and it is therefore important to consider the
possibilities of obtammg suitable clays for the manufacture of these
materials. For this purpose samples of Louisiana clays were col-
lected by the writer in 1912 and submitted to the Bureau of Standards
for examination.

No' attempt was made to collect samples from all the localities
where clays occur, as this would require a large amount of time and
be very expensive. Samples were obtained from the principal geo-
logic formations of the State, and the distribution of these forma-
tions, together with the localities from which samples were taken,
is shown on the accompanying map (P1. V). However, most of these
formations contain beds of sand or sandstone and will not furnish
clays except in relatively small areas, distributed throughout the
regions where the formations crop out. No attempt will be made to
describe all the localities where clays suitable for the manufacture of
clay products have been observed in Louisiana. Such localities dre
numerous throughout the areas of outcrop, but the descriptions will
be confined to those localities where the samples were obtained.
The sequence of the geologic formations is shown in the accom-
panying table, the youngest formation at the top and the succes-
sively 01de1y’ formations below. The oldest beds included in this
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table, belonging to the Cretaceous system, occur at the surface at
very few places within the State. They are therefore of no impor-
tance as sources of clay.

Geologic formations that crop out in Louisiana.

System. Series. » Group and formation. Sample Nos.
. Recent. 2,7,10,11,12, 14,15, 26.
Quaternary.
Pleistocene. 1,8,9,13,16,17,18,19, 24, 25.
Pliocene. Citronelle formation. 3.
Miocene. I.’asc;Lgoula clay.
Hattiesburg clay.
Oligocene. Catahoula sandstone. . |22

Vicksbhurg limestone.

Tertiary.
Fayette sandstone.
. Tackson formation,
Claiborne Yegua formation. .
Eocene. group. St. Maurice formation. 5,6,20.
Wilcox formation. 4,21,23,
Midway formation.

Cretaceous.

a See also description of clay obtained 1 mile west of Lena, pp. 1561-152. Ries, Heinrich, A report on
Louisiana clay samples: Louisiana Exper. Sta., pt. 5, pp. 272-273, 1899. ’

GEOLOGIC DISTRIBUTION OF THE SAMPLES.

EOCENE SERIES.

MIDWAY FORMATION.

The Midway formation is exposed at only a few places in Louisiana,
and the areas of outcrop are so small that the formation can not be
an important source of clays for commercial use.

WILCOX FORMATION.

GENERAL FEATURES.

. The Wilcox formation is at the surface over a large area in north-
western Louisiana, extending from the northern boundary of the
State southward nearly to Many. This formation contains numerous
clay beds that are distributed throughout the greater portion of the
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area in which it crops out. Associated with these clay beds are beds
of sand and sandstone, and many of the clays are so sandy that it
would be necessary to test those found at any particular locality in
order to determine their value. A sample (No.21)was collected near
Mooringsport, in Caddo Parish, and two samples (Nos. 4 and 23) were
collected near Mansfield, in De Soto Parish. The results of tests of
these samples are given in the accompanying table. The sample
from Mooringsport was one of the best clays collected in the State.
This formation supplies some pottery clay in Mississippi,' but none
of the samples obtained from Louisiana would be valuable for that
purpose. It is possible, however, that clay suitable for the manu-
facture of pottery might be found at some localities where the Wilcox
formation is exposed.
. CLAY LOCALITIES.

Mansfield.—At Mansfield two samples were collected, one from the
brickyard of B. Y. Wemple (No. 4 in table facing p. 156), and the
other from exposures at the old nursery about 2 miles north of the
town (No. 23).

Section im the clay pit at Wemple's brickyard, Mansfield.

Yellow granular surface clay.. ...l 4 0
Red clay mottled gray - .................... ST 4 0
Fine-grained ferruginous sandstone...... e 4 -

Similar clays with thin partings of sand and sandstone have a
thickness of about 25 feet near this locality. The sample was a com-
posite of the yellow and mottled clays.

Section at the old nursery 2 miles north of Mansfield, on the east side of the Kansas City
Southern’ Rutlway.

Ft. in.
Redsand.............. e e e eiiiaaeaaaa 46
Micaceous clay containing some fine sand.,...ceceenvninnn... 15 0

The sample obtained here was taken in such a manner as to furnish
a composite of the material underlying the surface sand.

Mooringsport.—On the old Richardson farm, 2 miles south of
Mooringsport, on the west side of the Kansas City Southern Railway,
two samples were collected—one, weighing about 50 pounds, from
the upper bed of blue clay and one, weighing about 25 pounds, from
the lower clay bed. These two samples were mixed, and the resulting
composite sample (No. 21) was tested in the laborat,ory

Section in clay pit on the old Richardson farm, Mooringsport.

Feet.
Red granular clay containing some finesand............... ... .. 2
Light-gray to blue micaceous clay with thin laminae of sand......_. 6
Unexposed.......covmemmnie e .4
Blue micaceous clay with thin laminae of sand . . ........... vewe- B

1 Logan, W. N., The pottery clays of Mississippi: Mississippi Géol. Survey Bull. 6, pp. 131-210, 1914,
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CLAIBORNE GROUP.

GENERAL FEATURES.

The Yegua and St. Maurice formations of the Claiborne ‘group
occupy a wide area in north-central Louisiana, as shown on the
accompanying map. Samples were collected from the St. Maurice
formation at Natchitoches, Natchitoches Parish, and at Winnfield,
Winn Parish. The sample procured at Ruston, in Lincoln Parish,
probably came from the Yegua formation. The sample from Ruston
(No. 5) was one of the few samples obtained in Louisiana that could
be vitrified below a temperature of 1,230° C. The sample from
Winnfield (No. 20) is of particular interest because, unlike most of
the Louisiana clays, it burned to a buff color instead of red. Clays
similar to those represented by these samples. may be obtained at
many localities where the Claiborne formations are exposed.

CLAY LOCALITIES.

Natchitoches.—At the brickyard of Hughes & Aaron, Natchitoches,
the silt and clay shown in the subjoined section are mixed together
in brickmaking, and a composite sample (No. 6) of the two was taken.

Section at the brickyard of Hugﬁes & Aaron, Natchitoches.

: Ft.  in.
s Graysilt...........lL T 1 2
Gray massive Clay . .covenrnmreeiiienenenaenierareanenen.. 5 0

Ruston.—A sample (No. 5) ‘was, obtained near Ruston from the
brown shale of the following section:

Section at Randolph’s brickyard, half a mile west of Ruston.

Yellow clay containing a few nodules of hmomte. .v .............. 3
Brown shale. .. ..coonuii 6-15
Coarse 8a0d . . . eeeereee e e 2+

Winnfield.—The sample collected near Winnfield (No. 20) was 8
composite of the light and dark shale.

" Section at Gunn’s brickyard, hal f a mile west of Winnfield.

. Ft. in,
Graysand.... .. ...l . e 4 0
Red clay, slightly sandy..............ooiiilLL 3 6
Light-gray shale, containing some yellow laminae........... ... 5 0
Dark-gray shale with some thin sand partings.................. 4+

JACKSON FORMATION AND FAYETTE SANDSTONE.

The Jackson formation and Fayette sandstone occupy a narrow
belt extending from a point near Hornbeck eastward to Catahoula
Parish. No samples were taken from this belt by the writer because
the areas covered by these formations are small. Both of the for-
mations will furnish some clays suitable for the manufacture of ordinary
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clay products, such as building brick, but the outcrop is narrow and
at some distance from the larger cities, and it is probable that clays
equally good or better could be obtained from other formations
. nearer the places where the products would be utilized.

A sample of shale from the Fayette sandstone in sec. 17, T. 3 N., R.
‘11 W., was examined by Ries,! in his laboratory at Cornell University.
His tests included a mechanical analysis with the following results:

. Per cent.
Clay and finesilt. ... 42.10
Veryfinesand.....ooooimnmneiii e 57.26
99. 35

The amount of water required to temper the sample was 31 per
cent, and the shrinkage on air drying was 11 per cent. The tensile
strength of the an'-drlcd briquet was good, amounting to 75 pounds
per square inch. At cone 3 (about equivalent to a temperature of
1,208° C.) the clay had burned to a light red, with a total shrinkage
of 12 per cent; and at cone 6 (about equivalent to a temperature of
1,269° C.) the color was brownish red and the total shrinkage was 14
per cent. Ries regards this clay as suitable for the manufacture of
face brick when burned to a temperature of cone 6.

OLIGOCENE AND MIOCENE SERIES.

The Oligocene series includes the Vicksburg limestone, a marly
formation occupying only a small area in Louisiana; the Catahoula
sandstone, a formation that is prédominantly sandy with some clay
beds; and the Hattiesbiirg clay. The Miocene series contains a
smgle formatlon, the Pascagoula clay Clay beds are much more
numerous in the Hattiesburg and Pascagoula clays than in the
Catahoula sandstone and they are all of the same general type as
that represented by sample 22, collected at Leesville, with the ex-
ception of local beds of calcareous clay. The Leesville sample was
too plastic and shrank too much (see table facing p. 156) while being
dried to be useful, but it could probably be utilized for the manufac-
ture of ordinary clay products provided it was mixed with some sand.

Ries? tested a sample of clay obtained 1 mile west of Lena,
probably from the Catahoula or the Fayette sandstone. It is
described as a coarse-grained sandy clay that slaked very rapidly,
required 21 per cent of water to temper, and had an air shrinkage
of 10 per .cent when dried. Its mechanical composition was as

follows:
Per cent.

Clay and finesilt. ................. e FAN R 73.5
Veryfinesand .. ... ...l 26.3
‘ 99.8

1 Ries, Heinrich, A report on Louisiana clay samples: Louisiana ILxper. Sta., pt. 5, pp. 274-275, 1899,
2 Idem, pp. 272-273.
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The dry briquets had a tensile strength of 45 pounds to the square
inch, which Ries thought would be sufficient for a brick clay, though
a higher tensile strength was regarded as desirable. At cone 3
(about equivalent to a temperature of 1,208° C.) the clay showed signs
of incipient fusion and was bright red. At cone 5 (about equivalent
to 1,248° C.) the color had changed to a deep red and the product
had bcgun to sinter, though even at this temperature the brick was
not vitrified. It is probable that this sample more nearly represents
the character of material that may be obtained from the Oligocene
and Miocene formations than the sample collected near Leesville.

PLIOCENE SERIES.
CITRONELLE FORMATION.

The Citronelle formation occupies a broad area south of the out-
crop of Pascagoula clay, and although it is predominantly sandy it
contains a large number of thin beds and lenses of clay. The char-
acter of the clay beds found in this formation is shown by sample 3,
which is suitable for the manufacture of common building brick.

PLEISTOCENE AND RECENT SERIES.

GENERAL FEATURES.

The Pleistocene and Recent deposits cover wide areas in southern
Louisiana and occupy the lowlands adjacent to the streams. The
Recent deposits are especially abundant in the broad valley of the
Mississippi and its principal tributaries. The largest plants in
Louisiana for the production of clay products are in the areas of
the Pleistocene and Recent deposits, and for that reason a large
number of samples was collected from these deposits. Samples 2,
7, 10, 11, 12, 14, 15, and 26 are from Recent deposits, and samples
1,89, 13 16, 17, 18, 19, 24, and 25 from Pleistocene deposits. The -
principal localities where Pleistocene“ samples were collected are
Baton Rouge, Lafayette, Lafayette Parish; Slidell, St. Tammany
Parish; Opelousas, St. Landry Parish; and Lake Charles, Calcasieu
Parish. The sumples from the Recent deposits were collected from
terraces in the river valleys at Alexandria, Shreveport, and Delhi.
The samples from Baton Rouge and Delhi represent clays that may
be vitrified below 1,230° C., and the sample from Lafayette was one
of the best clays collected in the State. The samples from Slidell
and Baton Rouge were tested with particular care, because it was

- thought that if the clays were found to be suitable for the manufac-
ture of fireproofing and similar materials they might be utilized in
the manufacture of these materials for the New Orleans market. A
number of samples were taken from the Salmen Brick & Lumber
Co.’s pits at Slidell, representing beds of different character, and it

[4
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was found that although some of them were too sandy for the manu-
facture of hollow blocks and tile, others would be suitable for those
purposes. In order to utilize the better grade materials it would be
necessary to separate the sandy materials from the more plastic
clays. The samples from Baton Rouge were not suitable for the
manufacture of fireproofing materials, but if the surface material
represented by sample 7 were mixed with the more plastic clays
represented by the other samples in proper proportlons the mixture
could be used for such products.

CLAY LOCALITIES.

Lafayette—The sample obtained at Lafayette (No. 1) was from
the basal clay bed of the accompanying section, -which differs from
the upper bed in being slightly lighter colored and containing dark-
colored granules.

Section at the pit of the Roy Brick Co., Lafayette.

Feet.
CDarksiltloam. ... ..oooooiiiii 2-3
Yellow Loyl 8-10
Yellow “buckshot” cldy ........................................ 10+

- Lake Charles—The sample collected at the Delatte & LaGrange
brickyard, Lake Charles (No. 16), is a composite of all the clay beds
in the pit. o
Seciion at the brickyard of Delatte & LaGrarge, Lake Charles.

Feot

Dark sandy JOAM: .« . -« e e e eeeeeeaae e e eee e aann 1-2

Light-gray silty clay containing small nodules of iron oxide........ 5
Dark-red clay with thin layers and lenses of sand and locally some

shells. ..o 6

“Quicksand” .. ....iiiiiiaan... e, 3

- Another brickyard at the south edge of Lake Charles afforded an
opportunity to examine a somewhat better section of materials.
Thin laminae of sand occur in the clay at this pit.
Section of the clay pit at the south edge of Lake Charles.

Feet
Dark sandy loam..... i e 1-2
Dark-gray clay containing small nodules of limonite............... 3

Dark-gray clay, mottled yellow, containing shells at some localities. 8

Slidell.—The sections at Slidell differ so much that no satisfactory
description can be given. The samples were all collected in a long
pit belonging to the Salmen Brick & Lumber Co. The thickness of
the clay exposed in this pit ranges from 6 to 8 feet and the samples
were taken at intervals along the east wall of the pit beginning at
the north end.

Sample 18 was obtained from a dark clay bed 3 feet thick; sample
.17 from a bed of mottled blue clay 3 feet thick; sample 25 from a
bed of blue clay, mottled gray, 5 feet thick; sample 24 from a clay

82153°—18—Bull. 660—11’
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* similar to that of sample 25 but slightly more sandy; sample 8
from a massive gray clay about 6 feet thick; sample 9 from a bed
of blue clay, mottled buff, 6 feet thick; sample 5 from blue clay
dredged from a canal at a depth of 7 feet. Sample 9 is one of the
two samples obtained in Louisiana that burn buff instead of red.
This clay pit contains a_very large variety of materials which can
‘probably be utilized in many different ways by arranging suitable
mixtures of materials from different beds..
Delhi.—The sample obtained at Delhi (No. 14) was a comp0s1te of
~the two beds shown in the section.

Section of alluvium at Delhs.

Feet.
Red clay. ..o e 2
Gray clay. ... e 5

Baton Rouge.—Several samples were obtained in the Connell
brickyard, Baton Rouge, as indicated in the subjoined section.

Section at the W. P. Connell brickyard, Baton Rouge.

Feet.
Finesandy silt. . ... ... ..o il 3
Chocolate-colored clay.... ... i 4
Finesiltysand. _......... ... . .. ... ... s 1-14
Chocolate-colored Clay..... oo 6
Sample 7 included the materials to this depth, with the excep-
tion of the fine sa.ndy silt at the surface.
Buff clay. ..ol 43-5
This bed was represented by sample 10. '
Buff clay containing concretions of calcium carbonate........... 13-2
Sample 11 was obtained from this bed.
Blue clay mottled yellow... ... ... . LiillL. 45
Fine brownsilty sand. ... ... .. .. .o iiiil.. 1
Blue clay. . .o 15
Sample 12 included all the beds of clay below sample 11.
Fine yellowsand. ....... .. ... ... . 2+

Monroe.—The sample obtained near Monroe (No. '15). was a .
composite of the clay beds below the sandy loam.

Section tn the clay pit of the Monroe Brick Co., 1 mile east of Monrge.

Feet.
Yellow sandy loam............................. e 34
Light-brown clay. ... ... . i 8
Dark-blue clay with some shells......... ... .. .. ... ... ... 4

Shreveport.—The clay at Shreveport contains fragments of ‘partly
decayed wood and leaves. The sample (No. 2) was typical of the
deposit below the sandy loam. A similar clay was collected near
Alexandria, but there was so much water in the pit that the materials
could not be examined.

Section in the clay pit near Red River, Shreveport. o
eet.

Redsandy loadm. ... ... i 13
Massive red clay, with a few thin partings of finesand............. 15
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TESTING OF ATHE CLAY SAMPLES.

The clay samples were tested in the laboratory of the Bureau of
Standards at Pittsburgh, and the accompanying table, together
with the following description of the methods of examination, show
the character and results of the tests.

PREPARATION OF THE CLAY.

Each sample of clay wasground dry in a 5-foot Stevenson pan. If the clay contained
hard lumps or pebbles that were not reduced by grinding, it was screened dry through
an 8-mesh sieve. After the clay was ground to the desired fineness water was added
and the sample tempered in the pan until a conmstency suitable for manufacture by
the stiff clay process was obtained.

The plastic clay was passed through a small Mueller auger machme having a cir-
cular die 2% inches in diameter. By means of a miter box 30 disks 1 inch in thick-
ness were cut from the column of clay molded by the circular die. The samples of
clay received were numbered from 1 to 26 comsecutively. Five of the wet disks
were weighed, carefully dried, and again weighed, and the percentage of water
required for tempering the clay was determined from the average losses in weight
of the five test pieces.

The volumes of three cylindrical pieces of each clay were measured in a volumi-
nometer, the pieces were dried, and the volumes were again determined. The average
volume shrinkage in terms of the dry volume was determined from the decrease in
volume due to drying as measured.

DRYING TREATMENT.

The test pieces of each clay were first dried in air'at room temperature and then in
a gas drier at 80° C. before placing in the test kiln. Clays whose machine-made test
pieces cracked during the drying treatment were remolded. The clay was re-
ground and tempered with water, and briquets were prepared by pressing it by hand
into a brass mold 4 inches in length, 2 inches in width, and 1 inch in depth. The
hand-made test pieces were dried in the same manner as the pieces molded on the
auger machine.
. BURNING.

The burning was done in & down-draft test kiln, fired with natural gas. A number
of the test pieces of each clay were placed in the kiln in such a manner that two trials
of each clay could be drawn at different temperatures. The first trial pieces were
drawn at 950° C., and other pieces at 20° intervals until the clay reached its maturing
point or temperature

The temperatures in the kilns were mea.sured by platinum-rhodium thermocouples,
the kiln temperature being increased at the rate of 40° C. an hour after 950° C. was
reached. As the hot trial pieces were drawn from the kiln they were placed in an
auxiliary furnace, heated to redness for the purpose, and the whole allowed to cool
down slowly. . i
POROSITY OF THE BURNED TEST PIECES.

The porosities of the burned test pieces were determined in the usual manner by

substituting in. the formula %;g X100 = per cent of borosity, in which D=dry

weight of the test pieces, W=wet we1ght of the test piece (absorption in vacuo),
S=suspended weight of the saturated piece.
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- By plotting a porosity temperature curve, a very cloar idea of the vitrification
behavior of the clay may be gained, and also an indication as to the class of ware
that may be manufactured from the clay.

Information as to the color, hardness, tendency to efﬂoresce, etc was gathered
from the burned test pieces drawn from the kiln.

SUMMARY OF, RESULTS.

Perhaps the two greatest difficulties encountered in the working of the clays were
the lack of plasticity and bonding power of some of the clays and the excessive plas-
ticity and tendency to crack in drying of others.

All of the samples except Nos. 17 and 20 developed a red color in the burning. Nine
clays, samples 3, 4, 6, 9, 17, 18, 19, 24, and 25 preserved an open structure with little
decrease in porosity when fired to temperatures as high ag 1,250° C.  These clays were
‘sandy, some being very low in plasticity and others developing good working plas-
ticity. It is not commercially practicable to manufacture vitrified ware from cla,ys
of this type, owing to the high temperatures which they require.

. Samples 7, 13, and 14 are sandy in character, yet may be vitrified at temperatures
below 1,230° O., differing in this respect from the remainder of the sandy clays.

Samples 1 and 21 show perhaps the best working, drying, and burning behavior of
all the clays tested.

The buff-burning clays, Nos. 17 and 20, have good working and drying qualities
but maintain an open structure at relatively high temperatures.

Samples 2, 15, and 16 are of inferior quality. In addition to their excessive plas-
ticity and tendency to crack during drying, these clays are easily overburned.

None of the clays are suitable for the manufacture of vitrified clay products, and
‘ag paving brick and sewer pipe. Those showing excessive plasticity require the addi-

. tion of sand to make them workable. On the other hand the excessively sandy mate-
rials must be mixed with plastic clay to render them fit for manufacturing purposes.
By thus improving the working qualities, when necessary, these clays can be made
suitable for common bncks, drain tile, hollow bricks, and the simpler shapes of fire-
proofing.

SECTIONS OF THE CLAY-BEARING FORMATIONS OF
LOUISIANA.

The accompanying diagrams (figs. 14, 15) show the general char-
acter of the principal clay-bearing formations of Louisiana, although
these formations vary in character from place to place and the sands
of one part of a section may be replaced by clays at another locality,
or vice versa. However, at any locallty a c0n51derable portion of the
formations will be clay.
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AT %)e Rlddertt%a 5 &-1mile dsomlh of stai~ - ‘ing power.. It does not work svgell lll.‘;l) the auger;machine B d};‘led easily. both in.air ang in a steam dryer. to.dark red:at the. higher. ’lhI()e olor : : . . Eglg?§$ Eﬁ( I‘)ﬁg’ﬁﬁ?ﬁfﬁf\;‘fl@f"d&ﬁeﬁf tle‘I‘fl?;rles ES chﬁrp?r&eﬁf:ﬁl;
ion; a mottled red and yellow sur- |1 and would: probably. work. Better if molde sby-hand. | . Drying- shrinkage, 31.4 per cent of-the- dry - -not.poor., The. clav does b v . smallidecrease in porosity, with: increase:- of burning. temperature

Tace clay contammg afew pebbles‘ - The water required for tempeuug was 21 6 per\cent of tbe volume
. . o dry ‘weight of the clay. .

. * Delow.1,250° C. - ‘ C 7 Tswould not he practicable to manufacture a vitrified product from

this. clay owing to the:high burning temperature required.

T4 B YV Wemiple's, brickyaid, Mins- | Owing toits sandy Sialre s olay b somen Dryifig behavior satisfact Drying shrink- | TFrom light red or salmon 2t theloy 363 5.7, 353 | 35.4| 352 s5.0| 34| 3a1] sl T319 | 8L8 285 ... A clay very similar in bebavior tosamples. Ttis sandy end low in
. fleld, Lau; a mottled red and yellow”| plasticity- and bonding - ‘power;, );lthough ay be:): ag?%ssper cent of the d(?; volun{e. s eratures to-dark red at. th 38 > oy . e . R : R - . i plasgcxty all\ld could 0ot }J)e ‘molded ntlto déautx tile. Iou fll% augs
H sandy surface clay. very similar to | - ‘molded by:an auger machine. - The water réquired for. . . . he. color is mot. of the, best:- machine, & porous structure is maintainied. af » relaiively hugh

- burning temperature, ‘and manufacture 3into vitrified ware would
- ! not be-commercially practicable.” The comamercial use.of this clay

sample 3in appearauce . tcmpel ing was: 28 q | per cent'of the.dry.weight;
; i ez : : would ‘be lmnteu to the many factue of oommon red:building bnck

T o . does»notvitrifytbelbw,l:,QSO‘f,C

Guo

“1L0] -9.9 72l 3.1 plastm sur Iace clay. having l:u«rh drymfr shrmkage anda tendency

S . to warp and erack during t; 511 ying treatment... The behavior in

‘burning is satlsfaetory “the deerease inporosity bem;r fairly uniform :
with increase in temperature: -A‘clay of this kind may giverise ta 5
difficulties from cracking: durmg the drymv treatment if used for :
the manulaetule of elay products X

Bnekyard atRuston, Laj mixture of: ',Glmdmg i wet pan develop°d goodplastwlty “Theclay: Dlﬁicu]tleb were experienced in drying. the test Red; becoming dirket at the higher, t o3t oes7| 1974 19.8f. 181 "16.0| 150 14.8| 143
a;lomp of. sandy clay and fine-) = behaved satlsfartorlly ‘when worked throughithe augar' . pleces; made. from. this. clay.. . .A1l the: pieces peratures The color is.n6t of a;pleasing : . ] : o .

gralned gray elay 2 L ol madn:ue Lammatmns ‘were to hHe seen.: - 'made on the aucer:machine and‘a: few of the tone. ' Best l)urnmg temnerature 1,19

: ' E . . - ~test pieces molded by hand cracked during the- t01,250° C. . o

- drying. -The drying shrinkage was excessive,: “

being 67.7 per cent of the- dry volume-of the |

/ : 5 i | Test pleces. . - . . ) 4 .
5 Hughes & Aaron. brxckyard Natehi: ‘Developea zo0d: worlang plasmcny ‘on ter ¢ with | ‘Dried without- érackine or, warpi Dr mb‘ Red. Owing to'the sandy nat colldenal ena| emel| omel endl| 2.9 oma| essi.i: 25.7] 253 248 ... A surface tlay that is somewhat sandy Dut: possesses sufficient plas.
“»-toches; La.; mottled red and-yellow: [~ water: -The ‘working behavior through thefanger ma- | Shr;nkaae, 36.4 per cent of the dryngolumey.’ clay- Some of the-tost. pitces. cra ' ‘ - v ) SR fil'{ty 10{ h\‘Volr)kmz by:the Stlitf-mu(}r process: A tendency to-crack,
-sandy "surface- clay. (Clay. used: for:| . chine.was.good; very few laminations. develaped 27.2, burhing. . The, pieces. burned! - - uring et urn_mgt was not ed : qi ecrease’ llli.l 13§1'051W with
“dry-press building brick; try ﬁash;lmr per cent water was required-or tempering the dry, clay. | S IR : - | higher temperatures were fiash 5 increase in temperature up to 1,230° €. was; sma urning to-a--

. higher. tem erature to:vitrify. this clay,is- 1ot commercially practi-.
_rand v1tr1fymg ) .cablexi- Arblack ‘color may-be pmdueed Dby a reduction:of the air
supply to the kiln near the finish of the burn.” It is not possﬂole to

N . obtam aflash or, r’olden color, 1rom t;lus clav.

- black:color hut.were not vltrxﬁe

'Drymg behavlor excellent. Drying: shrmkage Red darkenlng wnh increase: o!

-14.5 per cent ‘of the dry volume of the test temperature Bestbumngtem
Pleces. b about 1; 190° C.

(. z
! < .

A rui burni g saudy su1 face ulay very snmlar dn b»ha\u or ‘co samples
- 3:and 4. 'The clay may be used:in the manufacture of porous com-~
mon building brick by the soft-molding-process. The plastxcuv is
lo on mauufacture b the s‘clﬂ mud: process. .

’V P Counell’s factory, Taton Rouge, ‘Plastlclty and workm&; behavxor Lhrou hithe or - 1.
P La sandv yellow. su.rlace clay. + . chine very:poor; owing: to the sandy nature of the clay:

Tempering water added, 23.8. per cent ol ’che dry welgh‘c'j
T oftheclav - ] ‘

30.2 393386 38.4) 37.8| 36.3| 30| 31| =0 2ms| 29

;Salmen Brlck & Lummber Co.s, factory, i DW@IOPGd éxcessive 131"155101‘5}’ et pleces made |- A1l the-test’ pleees ‘made o the; auger ma.chme Red, darl\emng with incréase of femper
-Slidell,’ La mcttled gmy and yellow -auger machine were-laminated. - The water required. f01 cracked during: drying. Test. pieces were re- ture. -Best burnmg temperat.xre about
. tempex mb Was 287 pe1 cent of the d.ry weightjoftheclay. ' “made by hand in 2 br 58 mold; but these also | 1,210° C.
: o S v “|. - eracked. Shrinkage, in terms of the dry vol- _r

- ume, 40,5 per cent. oo

,, . i 5. ROV . . P R -G h_lg ly plasme surface cla; vhlrhlammat@s on passing through the
AR R 24' S EEEE AN DI e A2 eeienees 203, 18:8 e ceens A auger<machine and cracks:in: drying. - The addition of nonplastic

: ° material would:be necessary:in. the manufactulc of this'clay by the
stiff- mud process. .

0 iiolil] 92e] 2| A sandv bt plastic’ cla Which \voms mcely by the stifi-mud ; Drocess
B B . and- dries safely: <Th clay- attains a.low porosity at a relatively
high‘temperature, andiit-would not.be cormercially practicable to
manufacture vitrified:ware.from a clay 6f this type.. The clay may
‘be used-in the manufacture of:porous: red bmldmg brick aLd\ pos-
sibly drain tile.

i desmmeianes I;,....'. ~Developed good working: plasticity and worked: mcelYf Drymg behavxor satlsfactorv The! clay" bemg' ;Red. Little decrease i poro ty
I - - through:the .auger; machine. - Tlie water: -required. for :sandy, the test pieces were easily.dried. :Dry-.| . increase in: temperasure... The. clay haS'
PR tempex m,, was 21 9 per Cellt ofthe dry weightof the clay. | ing shrinicage, 23.4 per cent of the drv volume. - its besé structure when bume
: I 11,250° : .

o266 gh9 2s9| bmel 25.5] 54| 20 2ar)

P Connell’sfactory Ba’c m R
'La solt yellow surface. clay:

o test pieces’ molded by the auger ma,chme‘
were-badly cracked.. »Test, pieces-molded by
and were also cracked during drying.. Drying

Lage, 55 per cent of the dry volume .

'I‘he ¢layiishighly plastic and Jam natésin pa
theauger machine.. Water required for tempering, 34.9
_per. eent of the dry wewht of the e clay .

. 3 ol i RO FIE S R ERRRAIRI, RCMECEN CEN o e T L ,,Ah]ghl plastic red-hurning surfaceclayhavmg ahigh 1ymgshrml
»Red darkenmg at the-hig 3 : [ ;i 2290005 1853 . 3 1 4 eananie ; %
SR pREiy - ; L A e s ; s ¢ age; "Difficulties in the.manufacture of -this: clav swould;be e
tures. ‘Best structu‘r‘ develo countered ovs mg :to th -

ndency:to crack during drying:

‘ h test plece ade. on- the' auger machme volumc shrml\afre

acked into pieces during drymg, “Test:pieces.
aolded’by hand.also.cracked 7 olam, drying
shrlnka"e .64.6,per cent

of the:machine-made testpiccescracked dur
ng.drying:: -Test: plece made Dy hand yere:
also cracke

ounell’s factm
N surlace clay’

Y
passmg hrough the auger machme
o fthe.d

“Dryin l)ehavwl excellent: N0 warping or érack-
: mgl -Drying shrinkage; 19 per-cent of the.dry.
volume

ed ~the shade bemg darLera the’, 1gh<’r
“temperatures Test - pieces- burned: to
,210° and 1,230° C. were lughly{ivltn-
d ‘Best: structure whe: bmuedzfrom

ning:sandy surface “Jow p.

I vtempelatures the clay vitrifies to -alow:poresity.and sound
structure:: The clay: may- be: ma,nufactured ‘into-huilding hrick;:
preferably. by the:soft-mud-proces: although it may possxbly De:
worked by . the stifl mud‘prqcess ndi

; m!
nof Southern Pamﬁc station;100 yar
east of track from brxekyald brown :

Collins brickyard,. Delhi

1’last101ty and bonding power very:
| surface clay.

pieces on the auger Tachine with:dificu
quired’for: tempeung,29 8 pev cent of thy

Dryingbehavio o warping or erack- ‘Ré manifacturs into comnon buildin;
2 : ol g brick by the soft-mud process. -
ing.. nymb shrmka;,e, 22 per cent.of: the dry ple 13.° Test pieces. burned to-1,2302 C . Working on.an augermachine is accompanied by dlﬂlcu.lnesl,} owing

Appeamnee smnlariothat ofisam- R B T : ol sse| . A s L0 200 . X 13 ol A "ﬁ\andY Sﬂrfaee clay of low plasiicity. Sui ble for.
volume C ) e o Jiavere v1tr1ﬁe(l Best burning: témpera- |- b0 theilow plastxcxtv.(

the clay.

The clay is. very snmlar in 'ts behawor 0

& hlghl plastlc and sticky.red- burumg surface clay. Omng to’the
- high drying shrinkagemanufacture. of the clay would be acgom- .
pamecl by diffieulties during the drymg treatmeut S " oSt E

eces made on:the auger: machine cracked:| .
during .drying:..Test pleces made: by hand |
“were also shc'htly cracked: - Drying shrmkage, pleees ourued above 1 130 C.-were over-
438 per cent of Lhe dry volume.: ‘hurned;. as shown by a vesicular uc- |

P . ’ ‘ture: B%s,t bummb temperatur
' y ©| ol 130° :

The clay is exces vely plasme nd pi :
structurein passing through the auger machine: . -Water-
of plﬁﬂtlclty, 33.6 per cent... - .

23.3 2030 200|179l 145| s

Vo

:highl plastlc red-burning: surfaee clay. very sumlar to sample 15
in Worklng drying, and/burninghehavior.. ‘Owing-to its high-per-
centage of drymg shrinkage, the clay cracks during drying, (md its
) manufacture into clay products would th«,refoxe be accompa.med
b by dlﬁicumes

83, 5] 32 4| A buft urmng sandy clay mh retams aporous structure to 1»200 C‘

: | *'The material is valuable inthe manufacture. of porous common
and:fage brick and other porouswares: . The clay-vitrifies at.a rela-
tively high temperaturg;and its manufacture into’ m 1ﬁcd ware of
low poros1ty ‘s not [¢ mmerc ally possﬂ)le + HE

lay sessively plastic an
) structum 1-the duger machme. B
R Y e .31 2 per ceu» o

Lake Charles, La.; reddishsurface clay: | T

=
o

Tes pleees made . on the a,uger machme cracked: |, Red ’l‘est ‘pieces. Burned: to_ o 519:6/) 18.7.|.18.Q ) 2657 13.1 13.1 6.7 420 238
‘during drying. Test pieces molded by hand 1,119% C: “were ~vilrified.. Test:]. eces 1 o )
ralso developed small cracks.. - Drying shrmL Turned above 1,110° C. were overfired,
I+ age, 50.5 per uent of the dry volume . belmr swollen: Best eru ng . tem

501 040 to 1 110°

No drying dlﬁicu.lues were: eucotmteled Dry— ‘Buffsor cream.” Alt ‘the hlvher temper
,-ing sh.unkage, 15.2 per cent of; tha, dry volume tures the eream -color- laded 1o jigray.
The coloris very pleasing.-: B
wing tempura,ture above

almen Brick & Lumber Co:’s factory, | The. plastlcx y of the elay is somcwhat ow;:owing

Slidell; La.; soft, sandy;, gray clay. sandy ‘nature; but it may:be worked very satlsfa.ctorlly:
: - : - onthe auger maeline. Few laminations were produced’
in-the. column: -+ Water required :for ;
cent of thu dl eight of Lln, ela:,

355|361 | 3.9 sed| savloase] ssv| sw9

A buﬁ t ) pmk burmng andy cla.y sm:nla.l to sample 17.in beha\uor
It would:not be commercially possible: to, vitrify this clay; as test
- pieces-burned: to.1,2309:C.-still retained--an _open:. structuré. The
cclay:may be used in-the.manufacture. of -porous: Lmldmg Jrick:
The plastmty 1:, low dra.mmle malnufaeture p

Valmen Bric & “Tumber Co ’5 factox y,
Slidell; La Soft, sandy clay.,

: Although sandy the cliy when molded on the; all"er ma-, D1ymg behavior: excellent owxm, 1,0 the opeén | Plnklbh l)uﬁ the pink. 3
- chine produced a smooth colamn withfew laminations! " structure of the- molded. test. pieces.. .Drying . the. lll"hel‘ “temperature.
Water required-for. cmpermg, 22.7 per, cent of: th >hrmka.ge, 28 7 pu cent of the dry volume 233°.C.
Welbht of thu elayss

A sandy surface elay ‘burning: to a salmon ‘¢olor, and maintaining a
orous structure t0°1,250%.C.” ‘The clay may be used:in.the manu- -
acturg: of: porous bmldmg bnck ete..-- 1t is mnot ‘commercially

p0551ble toivi ly tlns c &Y . -

almen Bnck &Lumber Co’s factow, :AlthouOh a; saudy clay the “plasticity was suficient - for‘ _Owing to Lhe POToT } icture of the uubunled Qalmon, beeoun ng. g 3
Slidell, La.;. sandy :surface . clay;, | - molding on the ailger. machine., ‘A smoothcolumn hav-:|* " tési pieces, the: drying. behavior - was good. |  temperatures. /The red Color wasimiore.

appearance Very sxmﬂar to th&t o[ ingfew laminations was produced. : The water required | “Drying: shrml;a,ge, 16.9 ‘per cent ol the dry noticeable than in the test pieces brmed |
‘ample 180 B} _ 1 ior wmperm“ was ‘>0 9 per cent of the'dr weight:of the : :

rvolume - . {rom: sample. 18 bust eruelu.e vhen
clay. ) : : Jurned above 1,250° C.

280|223 28:3| 20.0] 286 2s.9) 202

ks ¢ .
A Wufi burmng clay:of-goo plabucny and wml\mg qualities. The
test. pieces:burned ‘to. 1;250° C.owere not vitrified. ‘A clay ‘of this
. type mlay ‘e used in-the: mauulm,tme of common and face brick,
ramue ete. '

0 Gunn’s bnelward:' anﬁeld La:;| Ttawas necessary to s,rmd and ser Dmna Dbehavior. fairly, satisfactory, although A& ‘pleasing buff eolor at Jow D
: SO(L clay hang 4 bhaly btructme | 8-mesh sieve before tempering inorder-to there was a. tendency to erack along the lines | | tures, fading 1o gray at higher tempera- | -
: harder lumps. - The tempered clay is plastic and works'| - of-laminations:. Drying shrinkage high, be- | - tures. The clay hasils. best stricture | -
-nicely. through the auger machine,. although diffculties ing 35.9 per cent of the dry volume. : vhen burned 16 a.bove 1,250°C: -
“were euuoumered from laminations.:. The water required | k i :
- for tempermcv was. 28.3 per cent of tlle dr; 100l t;
clay. . :

A mixture of the twog clays may-be. used in-the manufacture of com-
mon or face brick, draintile: fireproofing, ete. The"clay has a very
good: vmlﬁcatlon range.and- may be-used in' the manufacture of
vltnﬁ‘ d ware The 1eskpzeces burned 10.1,250°°C. were ovel bmned :

25 pounds- of-one. 'll.e mr{ture dey eloped g00d working “plé y and. cely without cmch« ‘Drying shrink- Salmou orlight recl at lower temperatires,
elay and 50° pounds of another'mixed-| - worked nicely on the 2uger machine; producinga meOth ag(,, 33 2:per cent of the dly volume. -the shade becoming darker at the higher
n-proportions- received ‘and made-| - column with few. laminations.. The water: uire “temperatures. Bestburning temperas
into tht pieces; samples have asualy ; tempenng was. 27, l pel uem of the dry weight of . ) unc, 1;190° $0:1,230° O i

struc ure.: Tk e ) : 2 R

J
meg to the poor drymg belmvmr of tlna clay, satisfactory test plece*y

\ d; f le, L f T 1oy is-exo lrlat tLa
T\orth e ge o Leesvﬂ e, La.; surface he clay ise cssively plastic and sticky an i burmna uoqld Rot e prepa.led \

clay . | “worked: on .the auger machine on’atcoun:
. : TR : ~.laminations a.ud mablhty to produce a smooth column‘
§ T of clay : !

| ATl test -pieces.: cracked .during the. drying |.............. SRR et
treatment. Drying shrmkaae, %50 per cent of b e
. ‘the:dry volume.

A red burmng plasue surface. elay swhich cracks.in drying. Manu-
facturé-into clay produ:t may be accompanied by alfﬁcultles on
tlus account e

’l‘wo miles, north “of Mansﬁeld La Screemng was necesszuym orde1 to remove ebbles.oceur: test pleces made on: ihe” auger machme . A vood red; darkemng With incres
near old mnsery solt red Llay ~ring in the sample. . The clay is highly’ plastie, and its cracked during drying: - -Test pieces.were then temperature Best burum 1
E : hehavior through the auger machine iS: ‘not:of the best. | pressed by hand into a brass mold: - The dry- ture, 1,150° C.+-.
- Water: 1eomred for temperm 36:1 per cent:of the dry’l . ing-behavior-of- the handmade pieces was
jwelghb . : _“better,- although ' there was some cracking.
Drlymg sh1mLage, 407 per cent of the dry-
volume.

| Salmen Brick & Lumber Co

- A sandy red- burmng surface; clay of low plast101ty and ‘bonding
lidell, La.; sandy, clay.”

strength.: Maintaing aliporous’ strueture at a. relatively high tem-

peratme “The:clay ‘caninot be -vitriled commercially, May be

used-in’ the manufacture of porous bl].lldlll" bnck, plelerably by the
“soft-mud process: .

This clayis low in
~worked with di: eulty in‘the auger m&ehme
required- for. tempermg was, 71 1 per cen
wewht of tue elay . .

beLavxol e*(cellent Drvmfr shrmk&ge, Salmon at the lov.er temperatin
15.7 per cent.of the dry. volume. shade. becoming darker.at the higher: [

. : tempemtmes 33est buriing tenpe::
ture, 950° t0-1;250° C + S e

Pl Llcltv somewhat low: Works: “poor]

‘Drying beuavmr Tair, Omng to the low bond- Light' red o ‘salmon® at lower tempera: | 25:9.] 26.1 2. 4 ool | 26.7] 27| 263 26.6] 25.6] 25.7{ 2 242 244 243 ... A sandy red- burmning, sirface clay oflow plaSmCltY and . bonding

“machine. . Water required for tempermg, ing strength of Lhe -clay, some, of “the test fures; darker red at the higher tempera- | . ) doe . . o ' ' strength. ' Maintains.a porous structure ai a- relatively high-tem-
the dry welght of the clay SO ’ pleces cracked in drying.  Drying shrinkage; tures. Bummg Lemperutur., 9505 1 ! perature..: The:clay: can:not. be: vitrified: commercially. May be
) d§17 Yolume: 1,2 300 C. + » ; used in. the manulaenure of ‘porous building brick, preferably by.

15.2 per-cent of the

the soft-mud proces

exandria, La clay as recelved had! ‘A very plastlc clay w h gives a; lamimated:Strix ; ‘Cate must be exexc1sed in the d:ymv of this clay laxrly good; red. Best ‘burning temy
beeu molded mLo unburned bncxs .the auger machine. - Water required.fo Lampmug 75 41 “when molded on an auger ‘machine: .Owing to turu 1;130° e .

N ; : i A per ccul; of Lhe dry welght of the clay “ the laminated structure, the clay: cracks. Dry

: : i ; mg shrinkage, 32.9 per cent of the dr y volume

Tl ~of the clay :

5 (one| o] o 20. 20. 19. 4.7 4| 201 Overbuzmeds |o.... : A red- Drirning plas hich Jaminates when molded by an auger
P3| e a0 Ay A0.9) 0.5 8 1 ! 8 il ARG S I : B R machlne The- clay has.a well-vitrified structure when burned to
' : - ! : - . 1,130°-C." "The clay overburns above 1130°C.; as shown by the
Vesmular strueture developed
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Figure 14, A, shows the general character of the Pleistocene: de-
* posits, the Citronelle formation, and the Pascagoula clay in Louisiana
east of Mississippi River.

Pleistocene.

Citronelle formation

White sand

Brown clay

Sand, slightly indurated

Pascagoula clay

—Sand, slightly indurated, chert
pebbles 2’inches or less in
diameter, chert grains in the
sand

Sand, slightly indurated,
chleﬂy quartz with some
grains of chert

Light-yellow clay

Sand

Light-yellow siliceous clay,
with some large and many
fine grains of sand

Green siliceous clay, sandy
as in layer above

“Very fine blue sand

Fine blue sand with grains
of chert and dark material,
Apparently slightly indurated

Green siliceous plastic clay

Y Green calcareous clay.

Nodules of calcium carbonate
Green calcareous clay

Gray medium quartz sand, with

less in diameter

Fine gray sand with dark
grains and grains of chert

Citronelle
formation

Pascagoula clay(?)

Hattiesburg clay(?)

rounded grains of gray sandstone
~Coarse gray sand, with chert grains
and subangular pebbles 1 inch or

Sand and clay
Sand and gravel
Clay N
Sand and rock
Gumbo and clay

Sand

Gumbo

Sandt?with water

Blue gumbo

Gumbo

Rock

Gumbo, sand, and shale

Gumbo
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FIGURE 14.—Diagrams of wells showing the general character of clay-bearing formations of Louisiana.
A, Well of B. A. Bass, East Baton Rouge Parish; B, Well of Gulf Land & Lumber Co., Fullerton,
Vernon Parish.

Figure 14, B, shows the general charsictor of the Citronelle forma-
tion, the Pascadoula clay, and the Hattiesburg clay in westerrd
Louisiana.

1
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Figure 15 shows the general character of the Hattiesburg clay and
the Catahoula and Fayette sandstones. The descriptions of mate-
rials shown in this diagram are generalized. Many of the sandstones

DEPTH ’ co
iN

Light-yellow sand, fine, little
=«  limonite, clayey
“Light-gray sand, fine,

yellow streaks, clayey,

Pleistocene
and Recent

Light-gray sandy clay

‘Hattiesburg

clay Clay with some thin beds of sand

= Sandstone
Clay

Mixed light-yellow and gray clay.
Concretionary granules of calcium
carbonate; near the base some of
them contain a core of gray clay

Light-gray argillaceous sandstone

Greenish clay mixed with fine sand

Hardb green clay

Catahoula
sandstone

Granular gray clay, calcareous

Light-gray clay, fine sand

650

720 |

Light-gray fine sand, argillaceous \

Light-gray fine sand, some black grains

Light-gray sand, very fine,
micaceous

Dark-gray clay, lignite; calcareous con-
" cretions about 1 inch in diameter
Mixed light and dark gray calcareous

Fayette clay, some sand

sandstone
Gray calcareous clay, fine sand

Fiaure 15.—Diagram of well at Pineville, Rapides Parish, La.

contain clay beds thick enough for the manufacture of clay products,
and most of the clay beds contain some lenses and layers of sand,
though not enough to interfere with the exploitation of the clays.



