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LIGNITE IN GENERAL. 

DEFINITIONS. 

Lignite may be defined as im~ature coal or vegetable matter 
m the process of forming coal; it is a fuel intermediate in heating 
capacity between wood and coal. It belongs t o a much more recent 
geological age than stone coal. Lignite is often mistaken for stone 
coal, especially when wet, but may be readily distinguished from it, 
even by the untrained observer, by notin g the following differences. 
In general coal is black, whereas lignite is brown. When taken from 
water or when very moist, as many of the samples of Mississippi 
lignites are when first found, it appears rather black, but upon cutting 
with a knife exposes a brown surface ; coal remains black when cut. 
When wet lignite is cut with a sharp knife it leaves a smooth surface 
or tends to do so, whereas coal when cut leaves a rough surface owing 
to its hardness and brittleness and tendency to fracture before the 
knife. Lignite upon drying cuts more like coal but is seldom as hard 
and compact. When a piece of dry lignite is put into water it gives 
out for some moments a characteristic cracklin g sound or click; this 
is not true of coal. The fracture of coal is bright and glossy, that of 
lignite usually dull. Lignite crumbles within a short t ime upon being 
exposed to t he weather, whereas coal resists the influence of weather
ing much longer. 

. Reports of the discovery of coal in Mississippi are of frequent 
occurrence in the newspapers, and in most cases have their origin in 
the discovery of lignite . H the finder wou ld take the trouble in the 
future to compare his material carefully with a piece of coal before 
spreading reports, many errors would be avoided. If after the first 
comparison there is still doubt in his mind, let him place the coal 
and t he lignite side by side in the sun for a few days and the difference 
will become apparent. No true coal has ever been found in Mis
sissippi, and JUdging from geological conditions t here is little proba
bility that it will ever be found. 

There are wit hin the lignite belts of Mississippi much lignitic clay 
and other lignitic earth. These cont ain more or less carbonaceous 
matte r, but should not be confused with lignite. I t is difficult of 
course to draw a hard and fast line between lign,itic earth and earthy 
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lignite; still none of these earthy materials should be called lignite 
which have not enough carbonaceous matter to enable them to bum 
readily under average conditions. Lignite is sometimes called brown 
coal. 

PHYSICAL PROPERTIES OF LIGNITE. 

In color lignite is brown or in t he best qualities black, shading at 
t imes toward yellow and red; the streak and powder are usually 
brown. Its luster varies from dull to brilliant according to the 
composition and the impurities in it. Its texture also varies within 
wide limits ; in the purer, better qualities it is hard, firm, and com
pact; in others it is soft; in others brittle. Some specimens tend to 
crumble upon exposure much more readily than others. In some 
specimens t he woody texture is obliterated ; in others it is quite appar
ent; in some instances pieces of wood are found but slight ly altered ; 
in others pieces of logs completely silicified occur; and occasionally 
the same logs will be partly lignitized and partly petrified. Some 
samples of lignite show leaves, twigs, pine needles, and other small 
parts of plants. Lignite burns with both flame and smoke and· 
gives off a disagreeable odor in t he process. It does not fuse or cake 
upon burning, hence is not ordinarily available for making coke. 
Owing to the amount of earthy impurities the percentage pf ash left 
after burning is frequently high. The specific gravity of lignite is 
usually less than that of bituminous coal and anthracite; sometimes, 
however, it is as high as that of bituminous coal, owing to earthy 
impurities contained. Roughly speaking we may put the speci.fic 
gravity of lignite at 1 . 2 to 1 . 5. The fracture of lignite in so.me of the 
harder varieties is conchoidal, in other variet ies it is irregular; in 
some t he lignite tends to block in vertical lines, and it often has planes 
of cleavage parallel to the stratification; in t he woody types there is 
cleavage parallel t o the grain of the wood. Most lignites have the 
capacity of absorbing a large amount of moisture and when first 
mined the percentage may be as high as thirty-five or even fifty. 
When exposed to the air this moisture evaporates in part, as a result 
of which the lignite tends to disintegrate. 

CHEMICAL PROPERTIES OF LIGNITE. 

Coal and lignite are composed of carbon, hydrogen , oxygen, and 
nitrogen, the principal element being carbon. In addition to these 
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elements there are usually present as impurities sulphur and earthy 
matter. This earthy matter remains behind upon burning in the 
form of ashes. The following ultimate analyses of air-dried samples 
made by the St. Louis Coal-testing Plant of t he United States Geo
logical Survey in 1904 give· an idea of the relative proportion of these 
constituents in bituminous coal and lignites: 

No., 

1 
2 
3 
4 
5 
6 

TABLE I. 

ULTIMATE ANALYSES 01> COAL AND LIGNITE. 

(By U.S. Geol. Survey.) 

Kind Locality 

Bituminous coal.. Bonanza~ Ark .. .. '1.13 3.20 lAO 1.90 
Bil..uminous coal.. Kentucky ...... . . 78.31 5.3fl 8.80 1.85 1.24 

9.341 
4.44 

180.03 

Dilmninous coaL. Carbon Hill, Ala .. 69.24 1.7!l 10.87 1.55 1.02 12.531 
Ulnck liunitc ... .. Wyoming ........ 158.41 6.09 28.99 1.09 .63 4.791 
Drown lignite .... Texas . ...... .... 1/)7 .31 5.28 25. 83 1.06 .71 9.81 
Brown linnitc .... North Dakota ... . 55.16 5.61 30.98 .91 .63 6. 71 

100 
100 
100 
100 
100 
100 

13.961 
.] 4 ,31 
12.44 
10,35 

!) 

9 
5 

9,9 04 
0,491 

I t will be observed from the preceding table that in a general way 
the heating or calorific \"alue (B. T. U., British thermal units) is pro
portional to the amount of carbon contained in the coal or lignite . 
It will be observed however that the Kentucky coal has a higher 
heating capacity than the Arkansas coal, although the latter has a 
slightly higher percentage of carbon ; this is due to the large amount 
of ash or inert matter which the ~kansas coal contains. The oxygen 
in coal and lignite adds nothing to its value, as might be supposed 
at first thought, for the air furnishes all the oxygen needed for com
bustion; furthermore the part of the oxygen contained in the water 
(H20) is a positive disadvantage to the coal or lignite, as the water 
must absorb some of the heat in the process of vaporization. 

Instead, however, .of the method of ultimate analysis shown above, 
proximate analysis is usually employed for coal and lignite, as it 
shows the amount of fixed carbon and volati le matter (combustible 
constituents) and of water and ash (non-combustible constituents) . 
It should be remembered, however, t hat not all volatile matter is 
combustible, especially in lignite. The following table of proximate 
analyses made on an air-dried basis will show the position of lignite 
as compared with other fuels : 



TABLE 2. 
:OMPARATIVE ANALYSES OF COAL AND LIGNITE. 

No. , Ki11d J.ocality ca':o .. II 
F'' d 

Mammoth E. M., Pennsylvania I 1 Anthracite ... 86.38 
2 Anthracite ... Buck Mt .. Pennsylvania . ... .. 82.66 
3 Bituminous ... StrniRht Creek, Kentucky ..... 57.08 
4 Bituminous .. . Murphreysboro, Illinois .. .. . . . 56.03 
5 Bituminous .. . Carbon Hill, Alabama .... .. . • . 51.74 
6 Bituminous ... Danville, Illinois. . . . .. ... • I 48.14 
7 Lignite .... . . . Choctaw Co .. Mississippi . .. 42.47 
8 Lignite ....... Alba Mine, Texas ....... . .. ·U.71 
9 Lignite.... .. . Texas.... . .. . . . .. .. .. . . , •10.11 

10 I Lignite....... Yalobusha Co .. Mississippi ..... 39.94 
11 Lignite....... North Dakota.... . . . . . . ... . 39.49 

tSulphur to be added 

(From various sources.) 

Volatile ! Water I Ash I Total 
Niattcr II S11lplutr I B. T. u. l A 11tltority or 

a11alyst 
Ramark3 

. 
3.081 4.12 5.92 00.50t 1 .50 ........ A. S. McCreath .. Average of 5 samples. 
3.95 3.().1 0.88 90.53t .'16 ... ..... A. S. McCreath .. Average o f 2 samples. 

36.561 1.92 4.44 100 

I 
1.24 14,319 U. S. Geol. Sur ... Same as No. 2, Table l 

3•1. 62 4.96 ·1.'39 100 .62 13,285 S. W. Parr .... Ill. G. S .. Bull. 3. 
33. 15 2.58 12.53 . 100 1.02 12,419 U. S. Geol. Sur ... Same as No. 3, Table l. 
35.06 3.44 13 .36 100 3 . 38, 11.909 S. W. Parr.. . . Ill. G. S .. Bull. 3. 
34.611 11.611 11.31 100 2 . 66 10,071 W. F . Hand... . E. W. Oswalt's land. 
42.01 0 .15 9.35 99.22t . 78 . . . . . . . . E . T. Dumblc.. . Lignite of Texas. 

39.421 
10.66 9 .81 100 

II 

. 71 , 9.9().1 U.S. Geol. Sur ... 

1 

Same as No. 5. Table 1. 
40.85 12.62 0.59 100 2.05 9,706 W. 1'. Hand.... . } . ]. ).:!ilton's land. 
37. 10 16.70 o. 71 100 .631 9,4011 U.S. Geol. Sur... Same as No.6, Table I . 

..... 
~ 

t: 
I;) 
z 
::j 
t:l 
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ORIGIN OF LIGNITE. 

Lignite, like coal, is of vegetable origin. The process of formation 
of t hese fuels seems to be briefly as follows : vegetable matter accum
ulated to considerable thiclmess; t his was then covered by water or 
earth, and ultimately by earth alone; chemical changes gradually 
took place by which oxygen was lost and the relative proportion of 
carbon increased; along with this, due to these chemical changes, 
to -pressure, and perhaps to other causes, took place a considerable 
decrease in volume. The process of transformation was very slow 
and required vast geological ages for its completion. The various 
stages of t his change may be seen in peat, lignite, bituminous coal , 
and anthracite, the t ransformation being least in peat and greatest 
in anthracite. In the lignites the vegetable structure is often still 
plainly visible, pine needles, small parts of plants. woody branches 
and t runks being frequently found. The woody matter occurs in all 
stages of t ransformation from simple wood to completely lignitized 
matter. Side by side in the same bed of lignite may occur a trunk 
of but slightly altered wood and a trunk of petrified (silicified) wood 
containing enough carbonaceous matter to make it brown or black. 
Indeed t he same trunk is sometimes partly lignitized and partly 
silicified. The clay associated with lign ite often contains well defined 
1eaf and plant impressions. 

GEOLOGICAL AGE OF LIGNITE. 

It has already been said that lignite is of a later geological age 
than t rue coal. The true coals, that is anthracite and bituminous 
coal, belong principally to the Carboniferous Age (Paleozoic Era). 
Coal is also found in the 'l'riassic and the Jurassic periods •(Mesozoic 
Era). The black lignites or subbituminous coals of Colorado, New 
Mexico and Wyoming, and the brown lignites of North Dakota are 
found in the Cretaceous (late Mesozoic). The brown lignites of Texas 
belong to the Tertiary (Cenozoic Era). By far the greater part of 
the brown lignites of Mississippi, Alabama and Tennessee belong also 
to the Tertiary ; some deposits, however , are found in the Cretaceous. 
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FIELD WORK. 

The field work for this report was begun on the 15th of June and 
finished on the 5th of September, 1906. During this t ime I visited 
ali the localities in the State in which lignite had been reported to 
exist and brought to light many outcrops of which no written record 
existed. I examined in all about two hundred outcrops of lignite 
and took samples of fifty of the most promising of these. While I 
tried to visit every county and locality in which lignite was t hought 
to exist, I found it impossible during the one summer at my command 
to inspect every individual 01;1tcrop of lignite reported to me in some 
of the districts where such outcrops are of frequent occurrence. In 
such cases I tried always to choose the best or most representative 
deposits for examination. 

Very few of these deposits have ever been worked or opened wit h 
a view to commercial use. Many occur in or near the bottom of creeks 
and ravines and others in private springs. Hence in many instances 
it was found impossible to make as complete an examination as was 
desirable without the expenditure of more time and money than were 
at my disposal. It resulted in many cases that instead of taking 
samples throughout the vertical extent of the beds I was forced to 
take them irom the top or the first ten or twelve inches of the bed, 
or from the most accessible point. Nor was I always able to measure 
the thickness of the strata, for the frequent presence of iron py rite 
in the lignite made it impossible to use the extension auger in many 
instances. 

THE LIGNITE AREA OF MISSISSIPPI. 

The lignite area of Mississippi is that part of the State lying north 
of a line through Meridian, J ackson and Vicksburg, and east of t he 
"Bluff." A few outcrops of lignite are found south of this limit, but 
they belong to later geological formations and are relatively infrequent 
and unimportant. The Bluff here mentioned is part of that line of 
bluff extending from Kentucky to Louisiana east of the Mississippi 
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River and parallel with it. Between Memphis and Vicksburg the 
river is deflected from the Blu ff, leaving between the river and the 
bluff the low level country known as the "Delta." No lignite is found 
west of this line of Bluff in Mississippi. 

The lignite area on the map published by the United States 
Geological Survey in the first volume of the Report on the Coal-test
ing Plant of St. Louis (P.P. No. 48) should be greatly extended-on 
the west to the line of the bluff, and on the north far into Tennessee. 

Under the heads of Geological Formations, Distribution in Missis
sippi, and List of Localities, more detailed information will be given 
on the subject of the lignite area in Mississippi. 

TOPOGRAPHY OF THE LIGNITE AREA. 

The north-central area of the State, in which the lignite occurs, is 
characterized by a rough , hilly surface frequently cut by deep gullies. 
Along the larger streams the process of erosion has gone on until the 
valleys are several miles wide. A large part of the material on t!'te 
surface or near the surface being sand, erosion is still going on rapidly 
in the hills and uplands. Much of the sand and earth thus washed 
down is redeposited along the streams and valleys. Consequently t he 
.mrface of the country is changing constantly and rapidly . The 
elevation of the territory is nowhere great. The following railroad 
elevations, taken from Gannett's "Dictionary of Altitudes," will 
indicate the general range : 

Rail·road Elevations. 
Pcct. 

J . Lexington ............... .. ... . -. . . . . . . . . . . . . . . . . 209 
2. West .. ....... ..... .. . , . . . . . . . . . . . . . . . . . . . . . . . . . 290 
3. Louisville ............ ..... ...................... 536 
4·. Ackerman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522 
5. Coffeeville... . . . ... . .... .. .. .......... ... .... .. . 241 
G. Oxford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458 
7. Holly Springs . .................. .. ... ! . . . . . . . . . . 602 
8. Olive Branch.................................... 387 
9. Hernando .............. : ....... . ................ 391 

10. Sardis... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384 

Holly Springs is the on ly railroad town in the State with an eleva
tion above 600 feet. A point on the Illinois Central Railroad about 
1} miles south of Holly Springs (between mile posts 544 and 545) has 
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an e!evation of 619 feet; this is t he highest ra ilroad point in the State . 
It is t herefore doubtful if there are many hill-tops which exceed 700 
feet. On the other hand the Delta lying west of the lign it ic area and 
through wh ich much of the latter is drained ha:; an average elevation 
of about 150 feet; so that 200 feet may he taken as approximately 
the lower altitude limit of the lign it ic area. Thus it is seen that t he 
elevation of this territory ranges between 200 and G-50 or 700 feet, a 
range which is not very great, and yet which is suffic·icnt to give con
siderable inequality and diversity to the landscape. In fact, th!! 
character of the two upper geological strata a rc such that the resulting 
topography may in many places be called rugged . 

THE GEOLOGICAL' FORMATIONS OF MISSISSIPPI. 

The nomenclature of the geological formations of Mississippi, as 
adopted by the present geological survey. is as follows : 

Cenozoic ...... . 

TABLE 3. 
THE GEOLOGICAL FORMATIONS OF MISSISSIPPl. 

Quartemary.... . . . . . . . . . • . . . . . . Loess. ! 
River alluvium. 
Yellow loam. 

Port Hudson. 
. Lafayette. 

Miocene ( i) .. . . Grand Gulf. 
~liocene . . ... .. Pascagoula. 
Oligocene. . . . Vicksburg. 

Tertiary .. ... . . 

r 
Jackson . 

{ 

Lisbon and undifferen· 
Claibome. . . . . . tinted Cl<tiborne. 

Eocene . . ..... ·1 . T allahntta buhrstonc. 
· W1lcox. 

{ 

Porter 's Creek. 
Midway ....... . 

Clayton. 

~lcsozoic ......... Cretaceous . .. . . . . . . . . . . . . . . . . . Selma Chalk. l 
Ripley. 

Eutaw. 
Tuscaloosa. 

{ 

Chester. 

Paleozoic. ... . . . Tullahoma. 
{ 

Carboniferou> . . . . • . . . . . . . . . . St. Lows. 

Devonian . ..... ..... ..... .. ..... 
1

• New Scotland. 

It will be seen from this table t hat t he Archrean rocks are not 
represented in Mississippi, and by consulting. the accompanying map 
it will a ppear that on ly a very small portion of the State belongs to 
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the Paleozoic age, the Devonian and Carboniferous being found only 
in a limited territory in the northeastern corner of the State. West 
of this is a broader strip extending north and south which is Mesozoic 
in time, the Cretaceous. About fqur-fifths of the State, however, 
belong to Cenozoic time, the Tertiary and Quarternary eras. 

The great lignite-bearing series is that named by Dr. H ilgard t he 
"Northern Lignit ic," now lmown in the Government Survey and t he 
State Survey of Mississippi as the Wilcox. This formation occurs in 
the Eocene period of the Tertiary. 

Before describing in detail, "however, the Wilcox formation, and 
other less important lignite-bearing series, it is necessary to say a 
few words about the general geological conditions in that part o'f 
Mississippi w1der discussion in this paper. 

In the northern half of the State the strata dip westward or south
westwar~ On top of the older formations have been deposited in 
Quarternary times two much more recent formations, the Lafayette 
and the Columbia (or yellow loam) . The following theoretical 
diagrams will help to make this matter clear: 

Sectio1' of tlze Strata Exposed in the Lignite Area of Mississippi. 

F ig. 1. 

Fig. 3. 
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Figure 1 represents the older formations with an exaggerated dip 
toward the west and a surface unaffected by erosion . Figure 2 
represents t he same after t he rains and streams have cut the surface 
into hills and valleys. Figure 3 represents the same at a still later 
period after the layer of sand and gravel known a~ Lafayette has been 
deposited unconformably upon the older formations following the 
surface of the hills a nd valleys and after a still later sheet of yellow or 
brown loam known as Columbia has been deposited J.ipon the Lafayette. 

The name Lafayette, from Lafayette County, Mississippi, was 
agreed upon in 1891 for the older ·name of Orange Sand used by 
Dr. Safford and Dr. Hilgard. But the name Orange Sand, and its 
equivalents, Lagrange and Lafayette, as used by Safford, Hilgard, 
McGee and Mabry, seems to include two ent irely distinct form ations, 
an upper thin bed of unstratified sand belonging to the Quaternary and 
a lower thicker formation consisting of stratified sand a nd other 
material belonging to the Tertiary. Mabry, in his paper on the 
Brown or Yellow Loam of North Mississippi, had, howe ':'er, begun to 
"doubt the unity of the Lafayet te." The p resent writer will use 
the term Lafayette to apply only to the upper generally unstratified 
member, considering the lower stratified sands and clays as Wilcox or 
other formations according to location. This will account for the dis
crepancy in thiclmess assigned to the Lafayette by the older writers 
and those of the present survey ; Hilgard and Mabry speak of the 
t hic!mess of the Orange Sand or Lafayette at Oxford, for example, 
as about 200 feet; I put it in the present paper at 2 to 8 feet, consider
ing the stratified material below this as Wilcox. I have recently 
found strong evidence of the correctness of this view here in Lafayette 
County, the type . locality of the Lafayette formation (as well as in 
many other places) . P rofessor Mabry says : "Near Oxford, Miss., 
where the Lafayette is typically developed, it attains a maximum 
thiclmess of something like 200 feet. But towards the east it soon 
thins out, exposures of the Lignitic being quite common within 8 or 
10 miles of Oxford." Now it happens that I have discovered a bed 
of lignite ly ing only 1 mile east of the courthouse at Oxford. The 
combined thiclmess of the material overlying the Wilcox at this point 
is not more than 20 or 25 feet. 

The name Lafayette, then, as used in this paper, will apply only to 
that layer of sand, or sand and gravel, usually from 5 to 15 feet t hick, 
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rarely exceeding 40 or 50 feet thick, which in Quaternary times has 
been deposited unconformably upon the older formation$ following 
the hills and slopes according to the conformation reached about t he 
close of the Tertiary period. This sheet of sand, accompanied in 
some places by gravel, covers a large part of the State. 

The Columbia formation is a deposit of from 3 to 15 or 20 feet of 
brown or yellow loam overlying in many places the sand and pebbles 
of t he Lafayette and forming the topmost and most recent deposit 
in upland regions. It is usually unstratified, non-ca)careous, and 
non -fossiliferous. 

Here should be ment ioned also, because of its association with the 
lignit ic area, the Bluff loess. Th is is a fine gray or buff-colored cal
careous deposit occurring above the Lafayette and containing calca
reous concretions and snail shells and other land and fresh-water 
fossils. It is a narrow belt from 6 to 15 or 20 miles wide extending 
along the Blu!I the whole length of the State, and in its typical form 
is easily recogni7.ed by the characteristics just given and its tendency 
.to stand in vertical walls a long roads and gull ies. Whether the Bluff 
loess is a separate and distinct formation as held by Hilgard, or merely 
a peculiar manifestation of the Columbia (yellow loam) as main
tained by some later writers, will not be discussed in this report. For 
convenience, the name Columbia will be limited in this paper to the 
brown or yellow loam and the name Loess or Bluff Loess used for 
t he narrow belt or ca lcareous snail-bearing silt along the Bluff. 

THE WILCOX. 

The Wilcox is the great lignite-bearing formation in Mississippi. 
It belongs to the Eocene period of the Tert iary era. This formation 
was called by Hilgard t he Northern Lignitic, and was included by 
Safford of Tennessee in his LaGrange or Orange Sand group and his 
Bluff Lignite. The name Lagrange is continued by L. C. Glenn in his 
recent paper on the "Underground Waters of Tennessee and Kentucky 
West of Tennessee River."* 

The Wilcox or Lagrange is the broadest in exte.nt and the thickest 
in depth of all t he formations within the territory under d iscussion in 
this report, excepting always, of course, so far as extent is concerned 
the two surface formations, the Columbia and t he La fayett e. Suffi.c-

• U. S. Gcol. Survey. W. S. and I. Paper No. 164. HlOO. 
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ient data for the determination of the exact thickness do not as yet 
exist, but it is certain that it is at least severa l hundred feet thick, 
not improbably reaching at places the depth of 600 to 1,000 feet . 

The materials of this formation consist principally of stratified 
clays , sands and lignite or lignit ic earth. · The clays are usually white, 
whit ish , cream, pink, chocolate, or light blue in color , and at a distance 
often give the appearance of chalk or sand banks. Frequently the 
clays are stained brown or black with lignit ic or carbonaceous mat ter. 
Many of t hese clays are quite pure, others are very sandy in nature. 
Often they contain well defined Tertiary leaf impressions. In large 
masses t he fracture is frequently conchoidal. The sands are usually 
st ratified and varied in color, red, yellow and orange being the pre
vailing t ypes. The lignite will be ment ioned at greater length under 
it s proper head . 

The character of t he bet ter Wilcox clays may be judged from the 
following analyses made by Dr. W. F. H and, and recorded in Logan 's 
"Clays of Mississippi," 1905, and Crider's "Geology and Mineral 
Resources of Mississippi," 1906. 

TABLE 4. 
A~ALYSES OF WII..COX CLAYS. 

CBy Dr. W . F. Hand.) 

Co111titwmt1 No. 1 N o. 2 No.3 

57. 79 59.82 
26 . 03 27 . 19 
2.98 1.26 

Silica (SiO,) ... . ..... . . . . . .... ... ...... ·I 67. 70 
Alumina (Al 20 1).. •• • • • • • • .. • • • • • • • • • • • • 19 . 69 
F erric oxide (Fe20 1 ) . ••• • • • . . • • . • . • • • • • • • 3.01 
Lime (CaO).. . . . . . . . . . . .. . . . . . . .. . . . . . 1.06 . 44 .49 
) lagnesia (MgO) . . . . . . . . . . . . . .. . . . . . . . . . . 58 .10 .37 
Sulphur t rioxide (SO,).... . ... . ... ... . . . . . 19 . 24 . 31 
~loisturc (H10). . ...... . . . . . . . ... .. ... . . . 91 1. 14 1.47 
Loss o n igni~ion. ... . . . . . . . . . . . . . . . . . . . . . 6 . 61 9 .11 9.2'1 

Total.... . . . . . . . . . . . . . . . . . .. . . . . . . 99 .8-1 97 .83 100. 15 

No. 1 is t he Holly Springs Stoneware Company's clay; No . ~ is 
from Oxford near t he negro schoolhouse; No. 3 is the Cumberland 
St oneware clay of Webster Co.unty. 

Typical exposures of the Wilcox (or Lagrange) may be seen at 
Holly Springs, Oxford, Pitt sboro, Bellefontaine, Chester , Louisville, 
Dekalb and Lockhart. 
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Like the other formations within the area discussed in this report, 
the Wilcox is generally overlain by the Lafayette and t he Columbia. 
The following sections give an idea of the surface appearance within 
the Wilcox area, it being understood that in no ca~c is the whole of 
the Wilcox exposed. 

Sectio1t a/ Oxford 11ear the Railroad Bridge. !?eet 

Columbia, loam ..................................... 8-12 
Lafayette, unstratified orange sand. .. . . . . . . . . . . . . . . . . . 2-5 
Wilcox, strat. white and cream sand and clay.... . . . . . . . 28 

A short distance south of the bridge the Columbia rests almost 
directly upon -the W ilcox. At other places in Oxford lhe Lafayette is 
better developed than at lhe railroad bridge. 

Section from Hill Just II' est of Gre1wda. (Crider, p. 28.) 
Feet 

Yellow loam and Lafa);etle (capping hill). ... . . . . . . . . . . . x 

{

Impure laminated gray clay . ... . ... . . . .... . .. 50 
·Wilcox Green sands with tl~in layers of clay... . . . . . . . . 50 

D arker colored lam mated clays ......... ·. . . . . . 50 

Section i1t I . C. R. R. Cttt 1! Miles East of Ackerman. 
(Taken on north side at deepest part.) Feet 

Columbia....... . ................................... 9 
Lafayette sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

{

Stratified clay and laminated shale... . . . . . . . . . 18 
Wilcox Ligni~ic shale nnd clay ............... : . . . . . . . . ~ 

Strat1fied clay, etc........................... 10 

OTHER LIGNITE-BEARING FORMATIONS. 

Besides the Wilcox formation other geological formations in lVIissis
sippi contain lignite to some extent. A~ong the older formations the 
1' uscaloosa in the nort heastern part of the State contains a number 
of beds, for instance those in Itawamba County. Among the forma
tions more recent than the Wilcox (or Lagrange) the Claiborne and 
the Grand Gulf are known to contain carbonaceous deposits, and such · 
deposits are at least associated with the J ackson and Vicksburg for
mations if not actually contained in them. The lignite beds of 
Holmes Cow1ty, now assigned to the Claiborne, are among the best 
in the State; here the beds are numerous and attain a thickness as 
great as any in Mississippi. 
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THE GEOLOGICAL MAP. 

A geological map accompanies this report. The Wilcox, the great 
lignite-bearing formation , is shown by the broad area with light 
brown hachures. The Claiborne formations, the Lisbon and the Talla
hatta buhrstone, are shown respectively by the area with darker 
brown hachures and that with brown dots. The Tuscaloosa in the 
northeastern corner of the State, also a lignite-bearing formation, is 
represented by the field with green dots. The location of lignite beds 

. is shown on this map by blue crosses. No attempt has been made to 
indicate the extent of the individual beds. 

MODE OF OCCURRENCE OF LIGNITE. 

As there are generally two surface formations, the Columbia and 
the Lafayet~e, overlying the lignite-bearing formation, it rarely hap
pens that lignite appears at the surface on level ground. This can 
occur only where the two upper formations have been eroded and 
the lignite occupies the topmost member of the Wilcox or other 
lignite-bearing formation. More generally lignite is exposed in gullies 
or ravines and in the beds of streams. It is, therefore, to be sought 
at the foot of hills or near their ba~es and in cuts and ravines rather 
than on the hill-tops. Springs often form a good index to its outcrop, 
for both lignite and the clays associated with it are impervious to 
water ; hence the surface waters which find their way readi ly through 
the Lafayette sand are deflected when they strike the lignite or t he 
associated clay and flow along these strata t ill they find an out let at 
some lower level. Lignite is frequently struck in digging or boring 
wells. 

The materials most closely associated with lignite are usually the 
various ty pes of sands and clays. Sands are generally found at no 
great distance above the ligl}ite, for even if there is present no strati
fied sand of the same age as the lignite, it will not be very far up to 
the unstratified Lafayette sand. Immediately above the lignite, 
however, is frequently foun d a few feet of clay. No stone or slate 
roofing of consequence is found over the lignite beds of Mississippi. 
It sometimes happens, however, that the last inch or two of a sand 
layer resting directly upon a deposit of lignite is converted into ferru
ginous sandstone by a cement of iron oxide from a flow of iron-impreg
nated water arrested in its downward course by the bed of lignite. 
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..... 
Immedia tely below t he lignite is usually found clay , sometimes of 
excellent quality. Not infrequently the underly ing clay is deeply 
colored with lignitic matter. The associated sands a re a lso some
times carbonaceous in character. 

The following pa rt ia l sections will help to make clear t he character 
of the materials immed iately associated wit h the lignite beds of 
l\Iississippi: 

Section at Chester Near the jail. (Sample 7.) 

Sandy c lay ... . ............ . ........... . ..... . 
Lignite ................... . ............. . . . .. . 
Poor lignite or lignitic clay .......... . ......... . 
Clay ........................................ . 

X 

21 inches. 
9 inches. 
X 

Sectio~~ lt Miles North of Dckalb. (Sample 15.) 

Sand ....... . .................... . ... . . . ... . . . 
Sands lone .. . ........................ . . . .. . .. . 
Lignite . . .............. . ...... . ........... . .. . 
Lignitic clay .............................. . .. . 

X 

2 inches. 
27 inches. 

X 

Section at Slzc11oah Hill Ncar Tchula . (Sample 23.) 

Sa nd .. .. .... .. ....................... . ....... x 
Tough clay.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet. 
Lignite..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5 feet. 

Section Near Slww11ec, Be11toa Co. (Sample 29.) 

Sand . ... . ... ... ........... . .......... . ... . . .. 15 feet. 
White to bluish clay.... . ... . . .. . .. ........ .. .. 5 feet. 
Lignite. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2t feet. 

ScctioH at Shelby Creek Church, Bcato1~ Co. (Sample 32.) 

Sand ......... . ............ . .......... . ... .. . . 
Yellow clay ... .. . . . .. . . .. . . .... ... .. . ...... .. . 
Claystone . . . . . . ... .. .. . ... .. . ..... . .. .. .. .. . . 
Y cllow clay .. .. .. ..... ................. . ..... . 
L ignite . . .... . ............... . ........ ..... .. . 

8 fee t. 
6 inches. 
4 inches. 
3 feet. 
1 foot. 

Sectio1~ at Old Wyatte, Lafayette Co. (Sample 37.) 

Unstratified sand .. .. .......... . ........... . .. . 
Stratified sand .... .. .. .. .. .. . . .. . .. ...... .. .. . 

32 feet . 
8 feet. 

Woody lignite ............................ scarcely 1 foot . 
Stratified sand... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 feet. 

Section at Camp Spri11gs Near Pittsboro. (Sample 43.) 
Good lignite ... . ..... . ... .. .... . .. ... . . . ... :. . 28 inches. 
Fossiliferous clay .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 fee t. 
I nferior lignite... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 inches. 
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THICKNESS OF BEDS. 

Dr. Wilder, in a report on the lignite of North Dakota (p. 12), 
1905, mentions one bed in that State with a thiclrness of 40 feet, 
and adds, "three beds that reach a thickness of 25 feet are known, 
while beds 15 feet thick a re not uncommon." Unfortunately no such 
t hicknesses as these can be reported for Mississippi. Beds beyond 
3 feet in thickness are not Yery common and t hose beyond 5 feet a re 
,·cry unusual. The thickest strata which the pre~ent writer has 
been able to find a re the following : 

Thickest Lig11ite Beds i11 Mississippi. 

(1) "Burning bed," near Lexington, Holmes Co. (Sample No. 
21), thickness 7! to 8 feet. 

(2) Shenoah llill, Holmes Co., thickness 5 to 6 feet. 
(3) Coal Blun·. on Pearl River (Sample ::-io. 18), thickness 

somewhat over 5 feet. 

Ii should be said that the thiclrness of some of the lignite beds 
has not been determined, and that other beds of greater thickness 
than these haYe been reported. 

Casual observers are often deceived in the thickness of the deposits 
owing to the fact that the associated clay, shale and sand ar~ fre
quently highly lignitic in character and clark in color, and hence 
are readily mistaken for lign ite. At Coal Bluff on Pearl River, for 
instance, the best lignite is only 17 inches thick, and the total thick
ness only 4t to 5t feet, yet, owing to the associated materia l, a person 
rowing a long t he river gets the impression of a solid bed of 8 feet or 
more. It is, therefore, frequently necessary to take reported thick
nesses with a grain of allowance. The 14, 16 and 20-foot beds of 
lignite mentioned by Harper (pp. 168, 199) I have not beeri able to 
fin d . 

The thicknesses mentioned in this report. are usually maximum 
thicknesses, un less something to the contrary is indicated. 

UNCERTAINTY OF BEDS. 

The persistence of the beds, both as to thickness and as to lateral 
extent, is by no means certain among the Mississippi lignites. Beds 
change in thiclrncss with remarkc1.ble rapidity, often thinning out or 
even disappearing within a few yards. A good outcrop ·on one side 
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of a hill may not reappear at all on the opposite side of the hill a 
quarter of a mile away, or may not be fonnd even across the valley or 
ravine t wenty yards d istant. 'l1hat uniformity and continuity of 
stratum so desirable for mining are frequently wanting. In the rail
road cut near Topton, Lauderdale County, for instance, a stratum of 
poor lignite or lignitic shale between 3 and 4 feet thick practically dis
appears in both directions at a distance of 50 yards. In the "burning 
bed" in Holmes County the lignite seems to t hin out in every direction 
from a point where it is about 8 feet thick. It would seem thai i.n 
general t he lignite has been deposited in lenticular masses and that 
t he diameter of the lens is often small. 

Those seeking to develop lignite beds should not base thei r ca lcu
lations on one limited outcrop, but before investing much money 
should de termine t he lateral extent of t he deposit and the thiclmess 
at various places. This may usually be done by boring, and in some 
cases by digging with hand tools. In boring with small augers care 
should be taken not to mistake the pulverized borings of shale or 
lign itic clay for those of lignite; else the lignite will appear to be t hicker 
than it really is, and the whole calculation will be vitia ted. Having 
determined roughly the area of the lignite bed and the thickness of 
the deposit at several places an approximate estimate can be made 
of the qu ant ity of t he fuel present. 

VARIATION I N QUALITY. 

The quality of t he lignite difTers greatly in d ifferent deposits, 
rnnning through all the gradation s from lignitic shale and clay to a 
compact, pure, dark brown lignite. In some places it is difficu lt to 
determine whether we should call the material lignitic clay or mucky 
lign ite, lignitic shale or shaly lignite. In some beds the deposit is 
moist and soft, in others dry and firm. In some beds the plant 
remains a re abnndant and wood may be found but slight.ly altered, 

· in others t he material is completely lignitized. In some beds much 
iron pyrite or other impurity is fow1d, in others very little. The 
chemical composition , as will be seen fu rther on, varies greatly i.n 
different beds. Not only do the beds difier one from another in 
quality , but t here will often be found great difference in quality within 
the same bed. The upper part of a stratum may be soft and mucky, 
while the lower part is hard and compact. The upper part may be 
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comparatively pure and good, while the lower part may contain much 
clay or earth. Part of a bed may be completely lignitized while 
another part of it is but imperfectly converted; even the same trunk 
may be partly lignitized and partly petrified. The bed at Coal Bluff 
on Pearl River shows this variation in quality; at one place the par
tial section is as follows: 

Section of Coal Bluff, Pearl River. 
Lignitic shale .. .............................. . 
Solid lignite ... . ............................. . 
Laminated lignite ..... ....................... . 

3t feet. 
17 inches. 
3 feet. 

This variation within the same bed is shown further by chemical 
analyses; differerrt samples often showing quite different results. 

SOME COMMON ERRORS. 

Several popular errors exist in connection with the occurrence of 
lignite One of these is that " the lignite gets better furLher under Lhe 
bill." There is no reason for this supposition if we disregard a few 
inches of weathered lignite on the exposed surface. Another state
ment often heard is that "the lignite probably gets thicker further 
under the hill." It has already been stated that the lignite deposits 
are usually lens-shaped; a little reflection will t herefore make it p lain 
that the beds may get thicker or may get thinner, and that it is just 
as likely to be the latter as the former; it all depends on where the 
lens-shaped mass happens to be first p ierced or eroded away. A third 
error is that "under the lignite one will find real coal if he goes deeper." 
This supposition is ukewise without foundation either in practice or 
in theory . In not a single instance in Mississippi has coal ever been 
found under the lignite. In fact, the presence of the lignite points 
to the absence of stone coal, for lignite is of a much more recent geo
logical time than true coal; hence if true coal existed at the same place 
as lignite it would probably be so far below the surface that its dis
covery would be improbable and its utilization impracticable. The 
true explanation of all t hree of t hese popular misconceptions lies in 
Shakespeare's principle, "the wish is father to the thought." 

This may be an appropriate occasion to notice a question frequently 
put to me in the field: "How long will it take lignite to become good 
coal?" The discussion of t his question may be of interest to the 
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scientist, but it does not concern the land-owner or practical m iner 
from a commercial point of view. The rate of transformation is so 
slow that neither our children nor their children's children will note 
any appreciable change. From a practical point of view, then, the 
lignite must be considered as lignite and not as a prospective future 
coal. 

BURNING BEDS. 

Beds of lignite undoubtedly catch fire and burn for long periods 
of time . Reports of such beds have frequently been current in 
jfississippi; for. instance, the bed on Mr. Black's land neaJ;: P leasant 
Hill, De Soto County; the railroad cut near Lockhart, Lauderdale 
County; the bed on Mr. Barron;s land in Choctaw County, and several 
strata in Holmes County. The writer of this report found only one 
bed actually on fire during his investigation in the summer of 1906, 
the bed 6 miles southwest of Lexington, Holmes County, which will 
be described further on in this report. Wilder, writing of North 
Dakota (p. 52), says : "Evidence· is at hand at nearly every point 
within the lignite area which shows that· great quantit ies of this 
valuable fuel have been destroyed by fire. Thick masses of burned 
clay, red, brown,· white, or vitrified to a dark glassy slag, cap many 
of the low buttes, or lie in confused heaps on the slopes. F rom 
Fryburg to Medora the Northern Pacific Railway passes through a 
region in which 'scoria ,' as the burned clay is called, is par ticularly 
abundant. It makes an admirable railroad ballast. " 
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DE SOTO COUNTY. · 

At Pleasant Hill, 5 or 6 miles south of the Tennessee line, there is 
a deposit of lignite at the church spring, the thiclmess of which I 
did not determine . In a well not far away it is reported to be 4 feet 
thick. In the ravine south of the church-yard are large pieces of 
thin sheets of lignite, the source of which could not be traced. Two 
miles west of Pleasant Hill, on Mr. P . M. Blacks land, there is a bank 
in which lignite is said to have burnt for several months. This bank 
is grown up and covered over now, so that considerable ~igging failed 
to discover the bed of lignite; a number of pieces of lignitic clay and 
a few pieces of clayey lign ite were thrown up however. On the creek 
on the Witliamson place ! mile north of this ban~ is an outcrop of 
~ feet (probably not all exposed) of poor lignite. 

MARSHALL COUNTY. 

The present writer found no good lignite in his brief trip across 
the southern part of .l\Iarshall County, although he heard reports of 
lignite in wells. Qn the Malone place, 1 mile east of Lawshill, there 
is a deposit of 5t feet of very poor lignite, better called lignitic sand 
and earth , with abundant particles of mica and some iron pyrites. 
A. F. Crider (p. 62) reports a thin band of lignite in the Allison Stone
ware clay pit east of Holly Springs. H arper (p. 242) says lignite is 
found "in Marshall County, especially in the southern part, on the 
Tallahatchie River." 

BENTON COUNTY. 

On Mr. W. E. Hoover's land, Sec. 2 (?), T. 4, R. 1 W., not far from 
Shawnee, there is a bed of lignite in the bottom of Royston's Creek. 
The section is as follows: 

Section 01£ TV. E. Hoover's Lmzd, Ncar Shawnee. Feet 

Sand................ . .................... .. ........ 15 
White to bluish clay . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Lignite............. ............. . ........ .......... 2! 

This lignite blocks out well, and seems good. Some of it contains 
plant impressions. I noticed no iron pyrites. The sample (No. 29) 
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did not reach the laborafory. · Wailes (P. 239) mentions a deposit 
not far from here on Snow Creek, Sec. 7, T. 4 , R. 1 W., 7 miles sout h 
of Salem. 

Two miles east of Floyd lignite outcrops in Mr. John C. Orman's 
house spring. I could not determine the thickness without disturbing 
the spring, but about 14 inches are exposed. The lignite blocks out 
well, but wit h some tendency to flake. It has some sand in it , but I 
saw no pyrites in the small amount examined. The analysis shows 
t his lignite to be unusually high in volatile matter, but relatively low 
in fixed carbon . Above the lignite is a thin sheet o£ S"!-ndstone. 
Water flows out just above the lignite. (Sample No. 30.) 

On Mr. ]. D. Rut ledge's land, Sec. 33, T. 3, R. 2 E. , at an old spring 
in the horse-lot , is a stratum of lignite now covered by sand. I 
examined only the top of the deposit, which seemed firm but con
t ained too much sand and iron pyrites. (Sample No. 31.) The 
analysis shows 48 per cent of ash, which would indicate that if all 
the bed is like the top it has no fuel value. 

At Sheiby Creek Church (Geddy's Chapel), on the old Tolber t 
place, about t of a mile from the preceding and near t he 'l'ippah County 
line, there is an outcrop about two-thirds of the way down.tbe ravine. 
Thickness 1 foot. This flakes rather than blocks out, and has a great 
many strips of earthy matter in it. (Sample No. 32.) Analysis 
yields over 63 per cent of ash or inert matter, which shows the lignite 
to be worthless for fuel purposes. 

Lignite is reported deeper down in the gulch. Lignite is also 
reported at various other places in the county, which I had not the 
time to visit. Some of these are as follows: 

Five miles north of Ashland on Mr. H. R. Littleton's place, 1 mile 
from W olf River, 4 feet t hick. At Glenn mill', 5 miles east of Ashland, 
probably 2! feet thick, good quality. One mile south of Pinegrove, 
on Mr. Rennick's place; was used by a blacksmith when mixed with 
charcoal. On Mr. West's place, 2 miles northwest of P inegrove. 

TIPP AH COUNTY. 

There are no doubt lignites in Tippah County, although I did n ot 
find t hem, owing to lack of t ime and to incompetent guides. 'l'hey 
are reported about the headwaters of Tippab. Hilgard (p. 160) 
reports i t on 'Squi re Street's land, Sec. 29, T. 3, R . 33 E., in a ravine 
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between two steep hillsides, although he apparently did not see it, 
as he speaks of having no opportWlity of observing the quality. 
Lignite is also reported on Shelby Creek, 2 miles south ·of Finger, ana 
on the Hensley place near the latter. 

TATE COUNTY. 

At Sarah on the Coldwater River there is an outcrop of lignite 
in the railroad cut. The stratum here is not very thick and the fuel 
weathers and crumbles to pieces. One hundred yards further from the 
station in the ravine east of the railroad is a good exposure of lignite, 
the thickness of which was not determined. Mr. Brown, the owner 
of the land, says that this was once exposed 12 feet and that there was 
still lignite below. On the hill above he says they bored into lignite 
respectively 7 feet, 5 feet and 8 feet, without passing through the 
bed. Some of this lignite seems fair in quality, except that it contains 
iron pyrites and earthy matter. (Sample No. 27.) Chemical analysis 
shows too little fixed carbon and too much ash, resulting in a heating 
capacity of only 8,022 B. T. U. Lignite is also reported on Mrs. 
Johnson's place, near Sarah. 

PANOLA COUNTY. 

Panola County contains a lignite center in the vicinity of Tocowa. 
In a ravine a short distance behind the hotel at Tocowa, Sec. 8, T. 10, 
R. 8 W ., is a bed of solid lignite 16 inches thick. In color it is brown 
with a slight tendency to red on the outside. (Specimen No. 25.) 
This contains very little sulphur but leaves nearly 20 per cent of 
ash. 

Down the valley, i of a mile or 1 mile further, there is a stratum 
of excellent lignite in the bed of a small bluff stream, thickness prob
ably 17 to 19 inches, color dark brown, approaching black. (Sample 
No. 2.) This is superior to the stratum near the .hotel, containing 
less than one-third of the amount of ash and much more combustible 
matter. It has 9,930 heat units per pound as compared with 8,471 
in the hotel sample. Other beds are reported in the vicinity of Tocowa 
Springs. 

At Nirvana, 2 miles east of Tocowa, Sec. 10, T. 10, R. 8 W., there 
is in Mr. S. E. Anderson's field a bed of firm solid lignite in the bottom 
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of a wash. A thickness of only 12 inches is exposed, b.ut the sand 
has covered the bottom and I did not learn the full thickness. 

On t he Sam Darby place in the same section , about 1 mile from 
Nirvana, t here is a stratum of lignite in t he bed of a ditch immediateiy 

-below t he gravel. This lign ite seems firm and good, resembling t hat 
a t Tocowa and Nirvana. The sample, No. 26, never reached t he -
laborat ory. Near here the remains of an opening said to have been 
made for lignite about 1869 are still visible. It is said t hat t he 
lignite found in this bed would bum. 

It was somewhere near Tocowa t hat Harper (p. 199) reported a 
bed of ligni te " at least 16 feet thick, and perhaps mu ch t hicker . . . 
an inexhaustible quantity of it." I could get no t race or rumor of 
such a deposit. 

LAFAYETTE COUNTY. 

Lafayette is one of the richest counties in lignite in t he State . 
There are t wo lignitic belts t rending cast and west , t he n ort hern 
along the Tallahatchie River, the southern and more important along 
the Yocona River. 

Under the site of the old town of Wyatte on the north bank of 
the Tallahatchie, a town once important but of which not a single 
house now remains, r uns a thin stratum of poor lignite and imper
fectly converted vegetable matter. This bed scarcely reaches 1 foot 
in thickness. (Sample No. 37.) Analysis shows over 39 per cent 
of ash. 

Further up the river, about 3 miles above the Illinois Central Rail
road bridge, there is an outcrop of lignite 18 inches t hick on Mr. Tid
well's land in the south bank of the river just above water level. 
This lignite blocks out in large lumps but has much sand in it ; when 
dry it is variegated wit h bands of earthy matter. There is a stratum 
of sandstone 2 inches th ick above t his bed and the slope of the ground 
back from t he river is gentle. (Sample No. 34.) The analysis shows 
45 per cent of ash, too much for the lignite to be of any value. 

About i of a mile south of the last mentioned bed near Mr. E. A. 
Billingsley's shop on t he Tidwell land, 3! miles east of Abbev ille, 
t here is a bed of lignite which abounds in streaks of sand an d in iron 
pyrites. I could not get t hrough it with t he auger because of the 

' latter. Sand can be shaken from dry specimens of this lignite in 
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great quant~tles. The top is very impure; deeper down the quality 
seemed better. 'l'he analysis of a sample from near the top shows 
over 49 per cent of ash. 

About 1 mile west of Caswell postoffice, on Mr. Jesse Barry 's land, 
in the bed of a stream right on the Abbeville and Pontotoc road, is a 
stratum of lignite remarkable in the number of forms it assumes. In 
some places it is merely lignitic earth, then there are all varieties 
up t o firm good lignite. In some places the woody structure is 
retain ed. One piece of wood occurring under good lignite is scarcely 
altered from its original condition. Another log is partly lignitized 
and partly petrified. This stratum extends up the nearly dry bed 
of the stream a distance of 100 yards or more; the ground is level 
on one side and the hill is very gentle on the other. Thickness 21 
inches where bored. (Specimen No. 35.) The analysis of a sample 
including seYeral different types from this bed shows an inferior 
lignite. Analysis from selected samples would no doubt show better 
results. 

It is thus seen that the lignites of the nor them belt of Lafayette 
County are not very promising, at least so far as examined. Among 
the better beds in the soutbem lignitic belt may be mentioned the 

· following: 
On Mr. W. J. Hogan's land, Sec. 32, T. 9, R. 2 W., nearly 2 miles 

southwest of Oliver's bridge, there is an outcrop of lignite in the bed 
of a stream (usually dry). Some of it is rather earthy, and some of 
the remainder is incompletely lignitized and shows woody structure, 
pine needles, plant impressions, etc. The bed may be 'called 2 feet 
thick, although the lower part passes into lignitic clay in such a way 
that it is hard to draw the line between the two. The analysis shows 
very little sulphur. I t is easily accessible. (Sample No. 47.) 

On l\Ir. A. D. N. Lancaster's land, near Delay, Sec. 33, T . 9, R. 
2 W., there is an exposure of good lignite about 28 inches thick, in a 
narrow 1'avine part of the way down a steep hill. The analysis shows 
9,398 thermal units per pound. (Sample No. 48.) 

Lignite is also reported further west or down the Yocona than the 
two beds just described. Mr. W. J. Thweatt, for instance, reports 
20 inches of lignite on his place about 5 miles west of Delay. The 
specimen brought to me at the University contained too much earthy 
matter to burn. 



LA I> A YETTE COUKTY. 33 

One mile cast of T ula on Mr. W . W. Gri mes' land , Sec. 7, T . 10, 
R . 1 W ., in his fine spring near the house, t here is a bed of firm lign ite 
apparen tly good which he says he knows to be ai least 1! feet t hick. 
I t cont ain s some earthy impurity and some pyrites. 

A li t t le fu rther east on his farm in the bed of Sandy Creek t here 
is a stratu m of ha rd fi rm lignite in which there seemed to be very 
li t t le impurity, a lthough I haYe not examined a dry sample of it. 
The auger wen t about 30 inches before striking the clay; apparently 
18 inches of t his was fi rm and solid and 12 inches of a softer nature 
wit h perhaps more earthy matter. Th is bed is qu ite accessible and 
would be very conven ient for local usc in Tu la. 

Lign itc is a lso found in ~f r. J ack Coleman's spring, t mile south 
of Tula. I took out a small piece, which seemed of excellent qua lity, 
but could do no more wit hout distu rbing the spring. 

On Mr. R . V. Edward's land, in a tributary. of the P otlockney, 
Sec. 26, T. 10, R. 2 W ., 1 mile nor th of t he county line, is an extensive 
exposure of lignite, t he most extensive I haYc seen in the State. It 
forms t he bed of t he creek for a long distance, sometimes being 10 to 
15 feet wide and rising at places 3! feet aboYc the bed of t he stream 
while still form ing its floor. It is of ,·aried quality, much of it is 
soli~ and good ; some of it retains its woody structure; but I saw 
none of t he wood sil icified. Some of the lign ite conta ins sand and 
other impurit ies, and, according to Mr. Edwards and his son , iron 
pyrites. At some places where there seems to be much clay the lig
nite has a conchoidal fractu re. T his bed lies ncar t he pu blic road 
.and is easily accessible. (Sample No . 50.) A d ry sample of this 
gave a good weld ing heat in t he University forge. When taken fresh 
from the bed it contains from 25 to 51 per cenL of moisture. Mr. 
Edwards says he strikes ligni te in all his wells. 

On Mr. M. A. Gam er's land , Sec. 30, T. 10, R . 1 W ., abou t 1 mile 
nor th of t he county line, in the bank of Patison Creek , is heavily 
ligni tic shale and clay more t han 4 feet thick. Ncar by a hole has 
been dug from which much better samples are said to have been t aken , 
and t he pieces which I saw bore out this testimony; unfortunately 
my examination was in complete ow in g to the fact t hat the hole is n ow 
la rgely fi lled. There a re reports of very good ligni te from t his place, 
even suffi"cicntly good for welding. D r. H ilgard (pp. 160, 161) men
t ions still othe r p laces in the southern part of the county where lig-

2 



34 LI GNITE. 

nite is found. A 6-foot scam is reported in a well at Paris (Crider, 
p. 88.) 

A mile east of Oxford, in a gully in front of a house occupied by 
a negro named Allen Burt, there is a 6-inch bed of poor lignite, t he 
greater part of it more properly called lignitic earth perhaps. 

PONTOTOC COUNTY. 

My driYe southeast from Oxford extended no further than the 
Pontotoc County line, as I could learn from no one in the v icinity of 
outcrops in the adjacent parts of Pontotoc County. Hilgard says 
(p. 1GO): "Lignite beds probably occur in R. I , E., TT. 9 and 10, S. W. 
Pontotoc, as they do in the adjoining portions of Lafayette, but I 
have no definite knowledge of outcrops anywhere in Pontotoc County." 
Mr. Crider (p. 8 ) .also mentions lignite in southwestern Pontotoc 
County, but whether the lignite at the two places noted on hi~ field 
map occurs in outcrop or in wells he does not now (June, 1907) 
remember. 

ITAWAMBA COUNTY. 

Lignite is reported at a number of places m Itawamba County, 
not a ll of which could be examined by the present writer. 

Four and three-fourths miles southeast of Fulton, 75 yards to the 
east of the Tilden road, there is a bed of lignitic matter on Mr. H us
ton's land, Sec. 18, T. 10, R. 9 E., with a thickness of 20 to 21 inches. 
This is soft on top, almost lign itic clay, but harder toward t he middle, 
and contains iron pyrites. I t is smooth ·and glossy, showing plainly 
the clay which it contains. This bed thins out t.o nothing 20 feet to 
the south and apparently does so to the north at a short distance. 
(Sample No. 3.) The chemist reports that the sample contains 25 
per cent of ash , over 3 per cent of sulphur, and that it fai led to burn. 

On Mr. E . A. P almer 's land, Sec. 9, T. 10, R. 9 E., I examined 
two beds, one about 13 inches thick, the other near the church about 
12 inches thick. (Samples No. 4 and No. 5). Both beds contain· 
too much sulphur, as is evident to the eye. Chemical analysis shows 
No. 4 to be a worthless sample, with 61 per cent of ash, and No. 5 to be 
a sample of only medium quality. Mr. P almer reports a third bed on 
this piece of land , which I did not have time t.o examine. 
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On Mr. Wm. Reed's land, Sec. 17, '1'. 10, R . 9 E., t here is an open
ing into the hill which he made for lign ite, but sand has fallen into it 
and it contains water, so I was unwilling to enter it. Mr. Reed gives 
t he thickness as about 30 in ches. Sand lies above the bed. 

Lignite is also rep?rted to exist south of Tilden and north or 
northeast of Fulton in this county. 

MONROE COUNTY. 

Mr. Dean reports that he struck lignite in two wells abou t 1! 
miles from Greenwood Springs; the first he abandoned after going 
into the lignite about 6 inches, in the second he passed through 3 feet 
of lignite. He reports troublesome gas in the wells. By digging 
in the old well-heap I foun d pieces of the lignite, which showed dis
tinct woody structure. 

Lignite is reported to exist at several places southeast of the 
Greenwood Springs station across the Buttahatchie River , but my 
brief visit led me to believe t hat the quantity is small. 

CALHOUN COUNTY. 

The Calhoun County lignites a re among the Yery best in the 
State. Several beds ·are reported in t he extreme northern part of 
the county, Sections 11 and 12, T. 11, R. 2 W., on ly .one of which I 
examined, and that superficially . Mr. Crider (p. 88) reports that the 
outcrop on Mr. J. A. H ead 's land, near the one I examined, is 5 feet 
thick. A sample of this lign ite was exhibited at t he Exposition in 
St. Louis. Mr. H ead informs me t hat t here a re two outcrops on his 
land. 

At R eynold's gin and mill , near Trusty Postoffice, t here is a 7-
inch st ratum of lign ite in the stream. At Parker's (?) sprin g, 1 mile 
from Trusty, there is a 17-inch sean: with plant impressions, iron 
pyrites and sand. At Rock Branch school-house, 2 miles from 
E lla rd , I fow1d a small quantity of highly laminated lign ite in a recent 
well-heap. 

Pittsboro, in the centra l part of the county, and Slate Springs, in 
t he Southern part, are centers of good lignite containing very little 
sulphur. 

Sample No. <!2 is from a well-heap in Pittsboro just east of the 
city square. This lignite is sa id to lie 15 feet below the surface and 
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to be 4 feet thick. In color it is black or almost black. It leaves 
only 7! per cent ash and contain s but little sulphur. Lignite crops 
out again in the spri.ng 200 or 300 yards north of the square as a poor 
shaly material .and is reported to be struck in many wells. Harper 
says (p. 214): "The inhabitants meet the lignite stratum everywhere, 
about 30 feet below the surface, and find it to be in some places of 
t he unusual thickness of 30 feet; the latter is especially the case 
eastwards of the town, in which direction the stratum of lignite 
seems to increase in thickness." 

At Camp Spring , t mile northwest of Pittsboro, the water runs 
over about 28 inches of good lignite. (Sample No. 43.) One log of 
wood in this bed is comparatively little altered. This lignite stands 
t he wear of water well. It contains, according t.o analysis, a very 
high percentage of volatile matter. About 7 feet of clay underlies 
this stratum and below the clay is a 6-inch stratum of inferior lignite. 

Both 42 and 43 could be used for heating and power in Pittsboro. 
For instance, an electric plant could be located at Camp Spring for 
lighting the town and would have both water and fuel convenient. 
Water could also be pumped in to town from this spring. Of course 
a more thorough inYestigation should first be made as to the total 
amotmt of lignite present and the proper machinery for lignite con
sumption should be employed . 

· Another outcrop is found in a spring on i\Ir. B. F . Harrelson's 

land, not far away; thickness of stratum undetermined, and no 
sample taken. 

The lignites of the southern part of the county show a still higher 
calorific value than tbo_se of the vicinity of Pittsboro. On Mr. John 
McPhail's land, 2 miles from Slate Springs, a shaft was sunk for lig
nite1 which has now fallen in , so that I could not see the fuel in place. 
I took my sample, No. 44, partly from the exposed heap and partly 
from the coal-house, each part being 18 months old. 'l'he lignite is 
said to lie about 18 feet below the surface and to be about 8 feet thick 
and of uniform quality. It crumbles upon exposure, as most lignites 
do. Its color is black, or a lmost a solid black. As the analysis 
shows, this is an excellent lign ite. 

In the house spring on the Tom Walton place, 1 mile west of 
Slate Spring, there is an outcrop of 1 foot of good solid lignite which 
blocks out \Yell. The analysis shows this (Sample. No . .J5) to haYe 
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next to the highest number of heat units of any specimen examined. 
The lign ite occurs just below sand and has a high hill above it. 

The Calhoun County lign ites when dry will burn well in an open 
grate. The writer tried a scuUic of t his fuel, composed of a mixture 
of samples 42, 43, 44, -15, in his own grate and obtained a steady, 
good fi re, which burned up completely. 

'!'here are reports of lignite in t he vicinity of Burke, both in wells 
and in outcrop, one outcrop being in t he bank of Schoun a River. Hil
gard (p. 161) mentions lign ite in the vicinity of Sarepta, and in town
ship 12, range 2 west, and also on the river just below Old Town. 

YALOBUSHA COUNTY. 

Yalobusha County contains considerable lignite. In the extreme 
eastem part of the county there arc two beds, one 19 inches thick on 
Mr. B. French's land 1 mile west of Airmount, the other 15 inches 
thick on Wash H ambletL's land not far away. Both of these lignites 
are firm and solid , but seemed from a field examination to contain 
considerable earthy impurity, and the latter much iron pyrites. 
They are capped by a thin shell of sandstone and lie under high hills. 
Lignite is stru ck in many wells about Airmount, according to the 
reports of the citizens. 

Six and a half miles cast of Coffeeville, on J. J. Milton's land, 
Sec. 5, T. 24, R . 7 E ., there is a bed of excell ent lignite outcropping in 
a big sprin g. This lignite is fi rm, compact and uniform in character 
so fa r as exam in cd; the t hiclmcss is fro m 22 to 29 inches. Two 
inches of sand stone roof the bed, the hill above is gentle, and the 
location accessible. Sample No. 46. 

There arc reports of lign ite at Vann's_old mill race 3 miles south 
of Yalobusha across t he Schouna River, and at or near Pine Valley. 
Wailes (p. 23!)) reports ligni te at McElroy's mill on Turkey Creek. 

TALLAHATCHIE COUNTY. 

On Mr. B. M. Baker's place, 4 or 5 miles north of Charlest~n, Sec. 
3, T. 25, R. 2 E. , t here is a bed of very poor lign ite. I could not take 
the depth with t he auger on account of the iron pyrite, which exists 
here in greater quan titi es and la rger pieces t han I have seen elsewhere 
in lign ite. The sample, No. 24, shows over 6 per cent of sulphur after 
t he lu mps of pyrites were removed. 
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Three miles north of Charleston is a deposit of lignite which was 
opened some years ago but is now covered over. The fragments in 
the heap were badly weathered and flaked into thin layers, and con
tained leaf impressions. Mr. Craig is of the opinion that t his bed 
was about 3 feet thick, and that is was t ried in the shops with only 
moderate success. 

A bed is reported to have been exposed in the creek north of Mr. 
Sherman's, but to be now covered with sand. Thin layers are 
.reported also southeast of Payne's. 

WEBSTER COUNTY. 

Lignite is found in the central and northwe~t parts of Webster 
County . At Bellefontaine there is a bed of good lign ite, measuring 
19 inches thick where it crops out in the road. (Sample No. 40.) 
This contains very litt le sulpbw· and at the place where the sample was 
taken is quite dry. The University blacksmith tried a fire of this 
lignite under my direction and fowtd it to give a good welding heat. 
It gave off numerous sparks in burning. This bed is very convenient 
for local use in Bellefontaine. 

At the base of the same hill, in a gully, is a t hinn er and poorer 
stratum of lignite. 

Lignite is reported to exist 1 mile southeast of ·Bellefontaine; at 
McCain , 2 miles northwest of Bellfontaine; on Mr. A. P. :r-.Iagnes' 
place, 2 miles northeast of Bellfontaine, and at a place lt miles north
west of Embry. Mr. L. L. H ammond says that he always strikes 
lignite in his borings about Dabney. 

At the old Carver place, 3 miles northeast of Alva, t here is an 
exposure oflignite in the stream not far from the bridge. The thick
nes~ could not be determined. This lignite is inferior to the Belle
fontaine sample, having more extraneous matter. Sample I o. 39 
was taken from the upper part and was water worn. 

Farther north, near the northwest conier of the county, on the 
Mr. W. M. J enkins' place, there is said to be considerable lignite 
from 7 to 16 feet below the surface, and from 4 to 5 feet thick. There 
is n o outcrop, but I saw a small quantity of small fragments at the 
bouse, and it seemed to indicate a good quality. This is said to bum 
in the forge. 
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c;:HOCTAW COUNTY. 

Choctaw County is relatively rich in lignites. The six samples 
- collected from t his connty all show o\·cr 9,000 B . T. U. and four of 

them show over 9,400. The sample from Mr. Oswalt's is t he only one 
fow1d in the State with over 10,000 B. T. U. The Choctaw Connty 
lignites contain more sulphur t han the Calhoun County samples, but 
somewhat less moisture. 

Sample No. G is from i\Ir. W. A. Colfi.ns' land in the southeastern 
comer of the township, 6 miles from Ackerman. The bed is 29 inches 
thick, the upper part of it showing a decidedly woody structure. 

Sample No. 7 is a good lignite from the town of Chester, occurring 
at the spring just below t he ja il. It contains rather too much sulphur 
but is very conYenient for local use. The thickness is 20 to 22 inches, 
with 9 inches of poorer lign ite or lignitic clay below. There are at 
least three other exposures in Chester. 

Sample No. 8 is from the old Moses Bridges place, now belonging 
to Mr. J. R. R ay 's mother, Sec. 33, T. 18, R . 10 E. , presumably the 
place mentioned by Hi!gard (p. 162). The bed of the creek has been 
turn ed aside and the lign ite is now co\·ered. A sample was taken 
from a heap thrown out two years ago . The thiclmess was not deter
min ed ; Hilgarcl gives it as about 4 feet (if t he beds are identical), 
which is more t han Mr. R ay remembers it to have been when he 
opened it two or three years ago . Some of the lignite was lighted 
with a small wood fire by the side of t he road ; it ign ited with diffi
cul ty, but was still burning two hours later. 

Sample No. 9 is from Mr. Patrick Ray's land, Sec. 32, T. 18, R. 
10 E., about 1 mil e from t he preceding. This bed is probably 12 to 
15 inches thick and is underlain by an equal thickness of lignitic 
shale. 

Sample No. 10 is from Mr. E. W. Oswalt's place, Sec. 2, T. 17, R . 
11 E. There a rc fotu· outcrops of lign ite on this farm , two of which 
I saw. The sample is from the second, which I examined, the first 
being in a sp ring. In color it is from brown to black. The analysis 
shows for this the highest heating capacity of a ll the lignites exam
ined, t he result of a very high percentage of fixed carbon. The be? 
is 32 inches t hick, the lower 10 inches not being so good. Beneath is 
a blue clay. This lignite when t ried in t he University forge cam~ 

.rapidly to a sharpen in g heat and soon gaYe a good weld. 
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Mr. Oswalt thinks the two other outcrops in the nex t hollow ·of 
• 

about the same character. On Mrs. Dora Oswalt's place, about t 
mile away, is another outcrop of similar character, Mr. Oswalt reports. 

Sa mple No. 11 is from a spring in ?\Ir. P. i\I. Snow's field, Sec. 15, 
T . 17, R. 11 E. This bed was Yisited late in the afternoon, when I 
did not have time to reach the boLLom of i i; hence the t hickness 
cannot be given. This is an excellent lign ite with a small amount of 
ash and a large amount of volati le matter. 

At Mr. Snow's house in Section 14 of the same tract., Lhc \Yell
borers report striking lignite 4 feci thick at a depth of 2-+ or 25 feet. 
This thickness may include lignit ic shale or clay. One hundred yards 
away in the railroad cut lignite of a poor quality crops out. 

A 2-foot bed of lignite on Mr. W. Y. Barron's land, G miles north
east of Ackerman, is reported to have caught fi rc in the sum mer p; 
fall of 1905 and to have burnt for 2 months , causin g a disagreeable 
odor for 1 mile or farther. 

On the old Henry Wood place, at the spring, 1t mi les north of 
Chester, Sec. 35, T . 18, R. 10 E. , there is an outcrop of about 3 feet 
of hard, laminated lignitic shale or clay, scarcely to be call ed lignite. 
It contains pyrites and plant impressions. (See Hilgard, page 162.) 

Another outcrop is reported 3 miles from Chester and I t mile~ 

from the. Woods place, where shaly lignite outcrops; this is said to 
be sufficient ly good for sharpening but not for welding. Lignite is 
also reported on t he Busby place 10 miles north of Ackerman and 3 
miles west of Reform. I failed to find it in the brief t ime at my 
disposal. 

Hilgard (p. 162) records that a stratum oflignite 4 feet thick was 
struck in a well at a depth of about 45 feet at Black's weil , Sec: 23, 
T . 17, R. 10 E ., and (p. 161) t hat dark lignitic clay with a vein of 
lignite crops out on a bluff t mile southwest of Bankston. 

WINSTON COUNTY. 

"North Winston abounds in lignite. It is found in a stratum 4 
feet in thickness, in wells near New Prospect Postoffice and cast of 
the same on the headwaters of Noxubee, wh'ere it crops out abund
antly in gullies and is struck in wells north of Webster. I have had 
no opportunity of observing these beds personally." (H ilgard, p. 
162.) In a hurried drive from Louisville to Webster and vicinity I 
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found no lignite, but only lignitic clay, beyond Drip Spring, a lthough 
there arc still reports of such beds. A more careful search might 
reveal them. 

Louisville, the county seat of Winston County, is in a lignitic 
area. Reports indicate lignite in a number of places. The well
borers, who were sinking a well at the livery stable at the time of my 
visit , reported striking lignite at a depth of about 40 feet. · 

On Mr. W. E. Huntley's land, 2t miles west of Louisville, Sec. 31, 
T. 15, R. 12 E., is a bed of 1 foot of fair lignite. (Sample No. 12.) It 
has nearly 3 per cent of sulphur and rather too much ash , but a rela
tively small amount of water. :\'lr. Huntley says he did a ll his black
smith's work, including welding, for two or t hree years with this 
lignite. H e reports two other outcrops in the southeast corner of 
the same section. · 

The box of Drip Spring, 2t miles north of Louisville, is cut in 
lign ite of good quality. '!.'he thickness is probably about 2 feet. 
The analysis shows this to be higher in fixed carbon than any other 
Mississippi lignite analyzed, and it is the best of the Winston County 
lignites examined. (Sample No. 13.) If it should prove to be present 
in sufficient quantities it could be used for heat and power in Louis
ville. No doubt it could be used to ~dvantage in the forge. 

On I\Ir. C. L. Taylor's land, 3 mi les northwest of town, there is a 
bed of good lignite, whose thickness is undetermined, but which is at 
least 41 inches. (SamplQ No. 14.) This contains but little sulphur. 
Dried samples show light splotches of earthy matter. 

Eleven and one-four th miles east ·of Louisville, near Perkinsville, 
is a very thin, insign ificant sheet of lignite on Mr. J. W. Chapel's._ 
land. There arc reports of lignite in other parts of the county. 

NESHOBA COUNTY. 

No outcrops of lignite were found by the present writer in Neshoba 
county, but the well-diggers and others report lignite as occurring 
in wells in and about Philadelphia. Wailes (P. 239) mentions a 
deposit on Sec. 30, T. 11, R. 12 E ., ncar Philadelphia. 

K E l\ilPER COUNTY. 

Two samples of good lignite were obtained from Kemper County . 
No. 15 is from Mr. H. A. Hopper's land 1t miles north of DeKalb. 
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A horizonta l opening has been made into the side of the h ill following 
this stratum some distance and the lignite is shown to be fairly uniform. 
Measurement showed the thiclmess to be 27 inches, which Mr. S. 0 . 
Bell, chancery clerk at DeKalb, thinks increases further back. This 
lignite contains too much sand and earthy matter, otherwise it is 
good. Mr. Bell says it bas been used in the forge for welding. A 
2-inch sandstone cap covers t he bed, above which is sand; below the 
lignite is black lignitic clay. Mr. Bell reports that lignite crops out 
in several p laces in this same hollow; I saw one other, where the 
stratum seemed about 1 foot thick. 

There is another outcrop on Mr. Hopper's land about a mile 
north of town in a spring near a tenant house. This seemed of good 
quality from a field examination; thiclmess w1ascertained. 

On Mr. L. J. Wimberley's land 4t miles north of DeKalb is an 
outcrop of lignite of about 29 inches in t hiclmess. The quality did 
not appear so good as Mr. Hopper's. There is no roof of stone about 
it. Mr. Wimberley reports another outcrop about a mile north of 
this, which he thinks is probably better. 

At P ool 's mill 4 miles sou theast of DeKalb, Sec. 14, T. 10, R . 
16 E ., there is a 2-foot outcrop of good firm lignite which blocks 
out in large lumps. It seemed to be of uniform quality so far as 
exposed,· and contains some iron pyrites. l\Ir. Pool says he cannot 
use it to advantage in his shop. That is perhaps because he did not 
dry it sufficiently. The percentage of sulphu r is a lso rather high. 
The quantity of ash is unusually small for Mississippi lignites and the 
percentage of fixed carbon unusually high; hence its heating power 
is greater than that of the Hooper lignite north of DeKalb. 

Mr. Pool reports another outcrop ! mile away on his place, of 
about t he same quality, but a little thinner. Lignite is a lso reported 
near Cullum and Spinks in the southern part of the .county. 

LAUDERDALE COUNTY. 

At Lockhart, in a spring behind Mr. E. P. Brown's store, there is 
an outcrop of 11 inches of lignite apparently good except the top inch 
or two, which is soft and mucky. Below is lignitic clay, above is 
yellow sand. Mr. Brown says there a re other outcrops and that 
it also occurs in wells about Lockhart. 
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There is considerable lignitic clay between Lockhart and the deep 
cut on the l\Iobile and Ohio Railroad 2 miles above town. This cut is 
reported to have been on fire for some t ime, but there is now no trace 
of present or past burning. There is much lignitic earth, but very 
little t rue lignite here. 

In the railroad cut t mile north of Topton t here is a stratum of 
lignitic sha le which can perhaps be called lignite, especially at the 
bottom. At the thickest it is between 3 and 4 feet. It seems to be 
lenticular in shape and practically disappears at fifty yards right and 
left. Within this stratum petrified logs appear completely sur
rounded by lignitic matter. These are brown to black in color. 
Within 5 feet of t he largest of these logs is another log slight ly enough 
changed from its original condition to be easily whittled with a knife. 
Below the lignitic stratum is a compact stratified green (or bluish) 
slightly micaceous sand, .which splits off and lies in the stream like 
great stones. The cut just beyon?, at the 145 mile-post, is said to 
have burnt for many years, t he fire being hidden but the smoke 
showing above the ground. 

Hilgard (pp. 118, 162) reports lignite in the wells at and about 
Marion and on Sowashee Creek, 2! miles north of Marion. Mr. J. R. 
Hobgood, who lives about 4 miles north of Marion Station, says he 
struck t wo or three feet of lign ite in digging his well ten y ears ago, 
and t hat his brother who lives near him found it in a well more recently 
dug. 

In Russell I was informed that lignite of various thickness is 
struck in digging wells and that it outcrops in t he creek near by with 
a t hickness of 1 foot. 

In the deep cut on the railroad east of Russell just before re~ching 
the 287 mile-post there are two s~rata of about 1 foot each of heavily 
charged lignitic earth or lignite. 

About 2 miles east of Russell on the railroad there are several 
abandoned shafts and galleries formerly used by the Meridian ~er
tilizer Co. In t he cut between two of these workings there is exposed 
a 3! foot stratum of poor lignite, with plant remains and much clay 
-no doubt the same stratum as the one used by the fert ilizer com
pany. The u se of this lignite as an ingredient in t he Meridian 
fertilizer has been abandoned for some years. Twenty or twenty-five 
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feet above this stratum in t he same cut is another stratum about 1 
foot thick, which being difficult of access was not examined. 

Hilgard (p. 162) mentions the report of "black mud" found in 
Daleville ; this may mean lignite, but more probably lignitic earth. 

JASPER COUNTY. 

Near Garlandville, Jasper County, on Suanlovey Creek, there is a 
b ed of lignite, showing upon analysis a high percentage of volatile 
matter. I visited the vicinity but it was not convenient to examine 
the deposit, so t he sample (No. 17) was sent to me later by Dr. Lough
ridge. This bed was visited in the early days by Dr. Hilgard, who 
reported it (pp. 127, 163) as occurring between the Claiborne and 
J ackson group and being exposed to the thickness of 2 feet above 
t he bed of the stream wit h a probable continuation below; he speaks 
of the qu ality as good. 

RANKIN COUNTY. 

A stratu m of lignite less than one foot thick occurs in the cut just 
east of Rankin. Mr. J. A. Spears of Rankin informs me that a test 
well at t he t ank struck 3 feet of lignite at a depth of 30-33 feet. 
The well at the mill struck t wo t hin sheets of lignite and a thicker 
one. In Mr. S. R. William's well 3 miles east of Rankin 18 inches of 
solid lignite is reported. 

Dr. Hilgard (pp. 108, 140) reports lignite at and north of Brandon, 
but the quant ity seems small. I could get no trace of any beds of 
importan ce t here. Harper (p. 168) reports it "in Rankin County, 
where it crops out in a cut on the railroad." 

HINDS COUNTY. 

Hilgard an d others have reported lignites in the vicin ity of Jack
son, but these reports are so unpromising as to have led me to con
sider it unnecessary to make further investigation. Dr. Hilgard 
(pp. 130, 131, 163) reports 1 foot of earthy lignite at Moody's Branch 
near J ackson. H e also reports (p. 163) finding "chunks of good 
lignite at a sandy bluff on Pearl River, about 1 mile (by land) above 
J ackson," wit hout being able to ascertain the dimensions of the bed 
in place. 
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Wailes says (p. 230): "Mr. F airchilds .informs me t hat in sinking 
a well on Sec. 11, T. 4, R. 3 'liT., he encountered a bed of considerable 
thickness, 35 feet below the surface." Harper mentions lignite in 
the same township and section as "about 20 feet thick, and perhaps 
connected with. the Vicksburg deposit." 

Mr. Crider (p. 36) reports a 6-inch bed of ligni te in a deep branch 
in the sout hern part of Sec. 15, T. 4, R. ·1 E., not far from Byram. 
This, he t hinks probable, marks the break between the Vicksburg 
and the J ackson formations. 

CLAIBORNE COUNTY • 
• 

In Claiborne County there is lignite occurring within t_he Grand 
Gulf formation. In T. 13, R. 3 E. , about 2! miles southwest of Mr. 
Bagnell's, is a deposit between t he sandstone strata of t he Grand 
Gulf. This lignite is about 1 foot t hick, closely laminated, weathers 
in to flakes and contains many lumps of iron pyrites. Apparently it 
contains much impurity and would leave a high percentage of ash. 
Another outcrop is reported about 3! miles southwest of Hinkinson 
on Foster and Dochterman's land, and is said to be about 1 foot thick. 

Wailes (p. 239) mentions a 2-foot exposu re of lignite near Big 
Black River occurring between two strata of the Grand Gulf sand
stone, but there is some error in the text as to the geographical location, 
as it is placed in Sec. 47 [sic], T. 13, R. 2 E . Harper (p . 168) reports 
lignite on Big Black River, T. 13, R. .3 E. 

WARREN COUNTY. 

On account of the high stage of the river at t he time of my v isit 
I was unable to examine the lign ite stratum reported at Vicksburg. 
Wailes (pp . 237, 238) says: 

"The most considerable deposit of lign ite, by far, which has come 
under m)t observation, is t hat at Vicksburg. This I had a favorable 
opportunity of examining on the lOth of October, 1852, owin g to an 
unusually low stage of water in the :Mississippi, it being rarely 
exposed to v iew. On t hat occasion I measured 500 yards on its 
surface, a long the margin of t he river, and obtained specimens of it . 
. . . The thickness of the bed I had no means of ascertaining, no 
excavation having been made." 
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. Dr. Hilgard (pp. 141, 164), on the authority of Prof. Moore, 
speaks of this as solid, lustrous lignite not exceeding 3 feet in thick
ness. 

YAZOO COUNTY. 

At "Mr. Joe Dilley's house half way between Phoenix and Mechap.
icsburg I found one small outcrop of lign ite 2 to 3 inches thick in the 
bottom of a stream. Another small outcrop is reported further down 
the creek, equally insignificant. 

Harper (p. 168) says: "Another remarkable stratum of very fine 
lignite is found on Sec. 27, T. 9, R. 4 W., in Yazoo County. It is 
about 14 feet in thickness, lies between two strata of green clay ... . 
and extends all under the hill, cropping out again on the opposite 
side of it; it covers about one-fourth of the area of a square mile." 
I made a search for this bed but failed to find any trace or rumor of it. 

At Freerun in the northern part of the county there is an outcrop 
of 11 inches of poor lignite in the valley behind Mr. Gunn 's store. 
(Sample No. 19.) The analysis shows nearly 39 per cent of ash. 

MADISON COUNTY. 

"In Madison County lignite beds of great thickness have been 
struck in wells bored by order of the Rev. J . R . Lambuth, both at 
Canton and at his residence, Sec: 2, T . 7, R. 2 E., near Calhoun Sta
tion. At a depth of 375 feet a ledge of rock was penetratc;d, beneath 
which, for 46 feet, the auger brought up lignite, with only an occa
sional band of clay." (Hilgard, pp. 163, 192.) My inquiries at 
Canton failed to elicit any knowledge of lignite outcropping or in 
wells near by. A gentleman inforn .. ::d me that in the northeastern 
part of the county, between Couparle and Kirkwood, lignite was struck 
at about 40 feet in a well on Mr. ]. R. Sherrard's land, and that it 
made a gas in the well so strong that the men could not work. 

SCOTT COUNTY. 

About 16 miles east of Ca nton on the further side of Pearl River in 
Scott (?) County there is a large vertical lignitic bank descending 
into the river. This is called Coal Bluff, and is reached by rowing 
on the river. The lower end of the outcrop dips sharply down stream 
and is merely stratified lignitic sand. At the highest point of the bluff 
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the strata are practically horizon ta l. At this pain t the section is 
about as follows : 

Sect ion at Coal 131uff, on Pearl R1:ver. 
Columbia loam ( ?) ........... , ......... . . .... . 
U nsi rati fied sand ..................... . . . . . ... . 
L ignitie sha le .......... . ................ . .... . 
Solid lignite ......................... .. . ... .. . 
La minated lignite . ........ . .. : ..... . ... .. .... . 
Clay .. . ..... . . . ........ . .... . ........ .. . . . . . . 

!l feet. 
!) feet . 
at fee t . 

17 inches. 
3 feet . 
x feet. 

About 17 inches of t his lign ite is very solid. The st ra ta vary 
considerably at different points. The t hickest ligni te, properly so 
called, is .somewhat over 5 feet. Some of t his bed is a lmost black. 
Part of th~ lignite near t he water, and much of t he underlying clay , is 
perforated or honey-combed wi t h small holes. Sample No. 18 shows 
a high per.centage of sulphur. The u pper member of this section is 
m?rked doubtfully as Columbia. I could not reach it to exa mine 
it . Looked at from below it suggested Columbia, but that formation 
would sca rcely be expected in a broad ri ver bottom. 

This lign ite is very convenient for water transporta tion to J ackson. 
Mr. Wm. Richa rds repor ts considerable lignite above Alligator Lake, 
2 miles further up t he r iver. 

Dr. Logan reports lign ite and ligni tic clay to the t hickness of 6 
feet in t he J ackson formation at Morton. 

HOLMES COUNTY. 

The ligni te beds of Holmes County compare favorably in t hickness 
wit h any in the Sta te, bu t in quality · t hey do not seem to be equal on 
the whole of those of Calh~un County or of Choctaw Count y . The 
chemical ana lyses show both more sulphur and more ash t han a re t o 
be found in t he Calhoun County lignite. Analyses from four beds 
were made, t he lowest showing 8426 B. T. U . and the highest 9201. 

Of t hese fou r beds t he least t hich.'Tless was 3 feet and the greatest 8 . 
On t he old Stainback p lace now owned by Mr. G. F . Nixon; T . 14, 

R. 1 W., by following up a blu ff s t ream, with pieces of lign ite for my 
guide, I found a bed of fai r lign ite abou t 3 feet t hick, shaling to some 
extent and breaking in to blocks. Some of t he blocks which had 
washed down stream seemed to stand w~atherin g well. Below t he 
main bed is a lens of unusually ha rd and bright ligni te about 2 inches 
thick, p reserving its woody structure and breaking even ly at right 
angles to the gra in. Sample No. 20 included some of t he la t ter. 



48 LIGN ITE. 

The lignite rests on several feet of clay. Some distance from here 
in the bottom of the main stream is another stratum of apparently 
good lignite wh ich seems to be about 2 feet thick. 

Mr. Nixon informs me that there a re three streams coming down 

t he bluff on his place and that all bring down pieces of lignite. 
~ mile and a half >yest of Tolarville on land belonging to 1\lr. 

Henry Eakins' mother there is an outcrop of 4 feet of solid lignite 
high in volatile matter, b•ut unfortunately gaining i ts solidity by inert 
eart hy matter. This bed seems to be of considerable extent, both 
up and down the ravine. Mr. Eakin thinks t he thickness persistent . 
(Sample No. 2~.) 1\[r. Eakin reports that about 60 yards below this 
place the bed caught fire and burned 2t years, and that it was fina lly 
ext ingu ished by heavy rains. 

In the ravine on the other side of the house some d istance away 
t here is a layer of 2 feet of mucky lign ite. · Mr. Eakin reports another 
ou tcrop of lign ite t a mile north of here on the Mark Shettleworth 
place, which also burnt for some time. 

An interesting bed of lignite is the one lyin.g 6 miles southwest of 
Lexington to the west of t he Ebenezer road. T his bed has been on 
fire for some time; different people state different periods; a negro 

who lives near says he has known it to be burning for the past 12 
years; others say 7 years, 5 years, etc. At present the lignite is 
burning at two different places some 40 yards apart. The mephitic 
fumes come up th rough joints in t he Columbia loam, which is rend ered 
too hot to be handled. I could see no flame, but both negroes and 
whites assure me that they ha\'e. seen the fire. A negro living near 
the place says that he has seen the ravine lighted up at n ight like a 

li ttle town. I let down a piece of rope a short distance, not to the 
lignite bed however by several feet, and the end of it was charred. 
All agr.ee t hat in wet weather and in winter it bum s more than in d ry 
summer, which would seem to indica.te a chemical action of water upon 
some material, yet there seems to be unmistakable evidence of fi re. 
More probably the rainy season gives rise to more steam from the bed, 
which causes people to believe it is burning more in such weather. 
As has just been seen, in . speaking of t he bed near Tolarville, Mr . 
Ea kin stated that t he fire in that stratum was extinguished by heavy 
rains. T he deposit around the vents and the odor from the bu rning 
indicate considerable sulphur. The ash indicates a heavy residue, 
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m some places even retaining t he shaly strati fied stru cture of the 
lignite. i\'Iuch of the deposit has a lready been consumed. 

This bed is 7 k feet thick where I measured it 'and probably a foot 

or two more at i ts greatest depth, but it soon becomes t hinner in 
every direction. The lign ite has abundant plan t impressions and 
splits read ily into t hin flakes, in fact it seems almost impossible to get 
out good solid blocks of i t . 'l'he edges t ha t are exposed crumble 
badly. (Sa1i1ple No. 21.) Below t he ligni te is a tough jointed clay. 

On Rankin's Branch under a gravel blufT about 1 mile sout h of 
Howard occurs a stratum of lignite 2 feet thick, possibly t hicker. 
This lign ite contains Yeins of earthy matter, but otherwise seems 
good from a field examination of wet samples. The b locks in t he 
branch appear to weather well. Follo.wing is the section: 

Feet 
Columbia loam.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Lnfayetle gravel, sand and clay. ........ ...... . ...... . 16 
Solid lignite.. . ......... ....... ... . . ........ .. . .. ... 2 

As one ascends the hill toward Howard , an inch or two of lign ite 
is seen cropping out abo\·e a b lue clay. 

At Shcnoah Hill, 3 or 4 miles nort h of H oward and 2 or 3 miles 
east of Tchu la on Mrs. Julia H arr is 's Janel, is one of t he thickest beds 
of l ignite I have seen in the State. This mine was opened several 
years ago and a quan-tity of lignite taken out; the old tunnel has since 
fallen in , so t hat it was dangerous to enter it. The fuel is still visible 
in pa rt and is said to be 4 or 5 feet t hick. Some of the larger lumps 
ly in g outside seem to have withstood weathering well ; it was from 
one of these that sample No. 23 was taken. This sample upon 
analysis shows a high percentage of Yolatilc matter and· leaves com
para tively little ash. Tried in the University forge, it gave a good 
welding heat and did not burn out too rapid ly . The approach to 
this mine is easy and its location com·enient to t he ra ilroad. 

In the road ncar the old tunn el the lignite is again exposed, and 
also at several places u p the ravine. A short d istance up the ravine 
from t he tunn el the stratum is 5 to 6 feet t hick; s t ill fu rther up i t is 
2! feet t hick. Lign ite is also said to show at two places across t he 
ridge. 

Above the lignite at the tunnel is a 2-foot stratum of excellent 
clay, an a nalysis of which is given in Table 13. 
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On the Pine Grove plantation Mr. McGee reports a 7-foot outcrop 
of lignite on the southeast side of the Funnigusha Creek. 

Dr. Eugene Smith in his field notes of 1871 records a stratum of 
lignit~ 4 to 6 feet thick in Sec. 36, T. 15, R. 1 E . The seam of lignite 
was sometimes 2 feet above the bed of the branch, sometimes formed 
the bed of it. No doubt there are many other outcrops along the 
streams and ravines of t he Bluff in t his county. F ragments of lignite 
a re not infrequently seen in the st reams issuing at the foot of the 
Bluff. 

In the northeastern corner of the county are some deposits of 
inferior lignite. I visited several outcrops on Mr. F. M. White's 
land 4 miles west of West , Sec. 24, T. 16, R. 4 E. , and Mr. White also 
states that he struck lignite in several wells near his house. Sample 
No. 38 was taken from a spring about t of a mile south of the house. 
I could not determine the thickness, but Mr. White says it is at least 3 
feet. When dry this has a red earthy look. The analysis shows it 
to contain too much earthy matter and too little fixed carbon to be of 
any fuel value. Another bed on Mr. George Nabors' place seemed 
to be thin and impure. 

CARROLL COUNTY. 

I saw n o lignite in Carroll Cow1ty. I was told of its presence at ' 
Brock in t he sout heastern part of the county, but if it exists t here 
it is probably no better than that in the northeastern part of Holmes 
County near it. Dr. Hilgard (p. 163) notes: " I have received speci
mens of iron pyrites, evidently deriYed from a lign ite bed, from 
Carroll County, but have been unable to ascertain the locality , or 
particulars.,. 



ANALYSES OF MISSISSIPPI LIGNITE. 

SAMPLES AND ANALYSES. 

About 50 samples of lignite were collected during the summer of 
1906. In two or three cases it was not practicable for me to get the 
sample myself, in which cases I had to rely on others to collect the 
sample and send it to the University. It was the purpose to take 
representative samples throughout the thickness of the beds, but 
this could not always be done; often I had to take my samples wher
ever I could get them. After these samples had stood in the labora
tory in open wooden boxes for several months smaller samples were 
selected from them and sent to the Agricul tural and Mechanical 
College of Mississippi for chemical analyses. In selecting these 
smaller samples several different pieces were taken in each case and 
all large pieces of iron py rites were excluded. The analyses were 
made in the laboratory of the Agriculture and Mechanical College 
under the direction of Dr. W. F. Hand. Here follows a table showing 
the analyses of t he better Mississippi lignites; they are on an a ir-dried 
basis: 

No. , 

2 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
20 
21 
22 
23 

TABLE 5. 
ANALYSES OF MISSISSIPPI LIGNITES. 

(Dr. W . P . Hand, Analyst.) 

Locality 
II 

Moi•-1 Volatile' P.i:rcd I A • l• I Total II Sul- 1 C?lor-1 B .T .U. 
lure il'lattcr Carbon ~ plwr tea 

Panola Co., 1 m. from Tocowa . 13 .93 44.65 35. 17 6 .25 100 .70 5,517 9,930 
lt.'\wamba Co., E. A. Palmer, Il 12.51 36.55 38.44 12.50 100 3.27 4,928 8 ,870 
Choctaw Co., W. A. Collins ..... 11.44 36.57 38.56 13.13 100 2.05 5,115 9,207 
Choctaw Co., Chester .. . ....... 11.39 39.79 38.72 10.10 100 2.83 5,236 9,425 
Choctaw Co., •Moses Oridges .... 14.29 38.90 37.71 9.10 100 .86 5,018 9,032 
Choctaw Co., Patrick Ra y ..... 10. 79 11.59 36.54 11.08 100 1.18 5,311 9,560 
Choctaw Co., E . W. Oswalt ... .. 11.61 3•1. ()1 •12 .47 11 .31 100 2.66 5 ,505 10.071 
Choctaw Co., Snow's field ...... 11.07 12 .92 39.70 6.31 100 1.92 5,526 9,947 
Winston Co., W. E. llunt.lcy ... . 9.91 37 .OS 36.42 16.59 100 2 .95 4,987 8 ,977 
Winston Co., Drip Spring ..... . 11.59 3 7 .'19 43.76 7 . 16 100 1.29 5,455 9,819 
Winston Co., C. L. Taylor ...... H . 20 35.24 <11 .80 8 .76 100 .63 5,255 9,459 
Kemper Co., DcKalb . ......... ll.40 32.61 37.00 18.99 100 1.80 5 ,112 9,201 
Kemper Co. , Pool's mill ... ..... 13.61 37.14 42. 10 7 . 15 100 2.64 5 ,439 9,790 
jasper Co., Garlandville ... ..... 12.51 41.40 33.93 12 .lG 100 2. 77 5,050 9,090 
Scott Co., Pearl River . . ... . ... 13.50 39.()6 36.50 10.34 100 4.10 4,972 8,950 
Holmes Co., G. F . Nixon .... . . . 13.20 10.1G 32 . 21 15.40 100 1. 20 5,050 9.090 
Holmes Co. , Burning bed ... . ... 13.87 3 6 .32 3'1.46 15.36 100 1. 39 4 ,681 8 ,426 
Holmes Co., Tolarville .... ..... 10.07 •11.71 22.86 25.36 100 i.64 4,831 8.696 
Holmes Co., Shcnoah Hill ... . .. 15.22 '12.38 34.91 7.49 100 .91 5,112 9,201 
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TABLE 5- Continued. 
ANALYSES OF MISSISSIPPI LIGNITES-Continued. 

No., Locality. Mou- \Volatilc i Fixed I Ash I Total 
tmc Mattor Carbo11 

S11l- 1 C~lor-18· T. U 
plrur •cs 

1 
29.36,19 .84 25 Panola Co., Tocowa . ....... . .. ll.$4 38.96 !00 .69 ·1,706 8,.Jil 

27 Tate Co .. Samh ............... !2.01 3 .51 25.88 23.60 100 lAO 4 ,.157 8,022 
30 Benton Co.,]. C. Orman .. ... .. 14.29 47.38 30 . 7:! 7.60 100 1.26 4,769 8.584 
35 Lafayette: Co., ncar Caswell ..... 9.60 30.54 2 .86 :!1.00 100 .571 4,021 7,238 
39 Webster Co .. 3m. from Alva ... 13.().1 36.68 35.62 1·1.66 100 .48 4,5 2 8,247 
40 Webster Co., Bellefontaine ..... H .90 39.21 35.67 10. 32 100 .56 5,065 9,11 7 
'12 Calhoun Co., Pittsboro ......... 13.96 39.97 3 .58 7.49 100 .56 5,190 9,342 
43 Calhoun Co .. Camp Spring ...... 12.20 46 .27 ao. 6 10.67 100 . 76 5.096 9.173 
44. Calhoun Co. , j ohn Mc Phail. .... 11.'16 •10 .74 37.59 10.21 100 .78 5.4 6 9,875 
45 Calhoun Co., ncar Slate Spring . 12.26 37 .·13 •I I . 94 6.37 100 .!H 5,5;J:j 9.959 
'16 Yalobushn Co., ]. ]. )lilt.on .. .. . 12 .62 ·10.85 39.9 1 6.59 100 2.05 5.392 • 9.706 
47 Lafa}·ettc Co .. \\'. J . Hogan .. . . 11.84 :H. I5 35.f>S:I .33 100 .48 4 .598 8.276 
·I Lafayette Co .. near Delay .. . . .. 1-1.61 3 .51 39. 101 7 . 78 100 1.28' 5.221 9.398 
50 ' La(ar ette Co .. R. V. Edwards .. 14.60 38.59 3.5.21 11.60 100 I .S.'ll ·1.878 8.780 

INTERPRETATION OF THE TABLE. 

These analyses need no comment for the geologist or for the 
chemist, but a few words of explanation may be helpful for the general 
reader, for whom primarily this report is intendeq. T he constituent 
parts are shown in the first four columns of the table, the sum of these 
four giving a total of 100 per cent. The second and third columns 
show the useful or combustible constituents, the volatile matter and 
the fixed carbon . The first and fourth columns show the worthless 
or non-combustible parts of the lignite, namely the moisture or water 
and the ash or inert matter left after burning. By observing the 
relative proportion of combustible and non-combustible constituents 
one gets an idea of the value of the lignite. The readiest way to do 
this however is to glance at the last column in the table, which shows 
the B. T. U., or British thermal units, per pound; the higher the 
B. '1'. U. the greater the heating capacity of t he lignite in general. 
The calories may be found by d ividing the B. T. U. by 1 .8. The 
sulphur, which is an impurity in coal or lignite, has been determined 
separately and recorded in another column. 

MISSISSIPPI LIGNITES COMPARED WITH OTHERS. 

By comparing these analyses with those of the lign ite of other 
States, made by the U. S. Geological Survey at St. Louis, it will be 
seen that t he better Mississippi lignites are the equa l of the brown 
lignites of North Dakota and Texas, and are not very greatly inferior 
to t he black lignites of Colorado, Montana and Wyoming. 

; 



TABLE 6. 
COMPARATIVE ANALYSES OF LIGNITES. 

(By U . S . C col. Survey and Dr. W. F. Ha nd.) 

No., State \[ . 1 I FolaWc I E xcd I 
• 

0
" urc .\latter Carbon A sh I' 5 ,B. T. V. 

1\o rth Dakota ... 10. 03 1 38 .12 39.95 11.90 9.562 
2 1\orth Dakota . . . 12. 01 ·10 .62 39.36 8.01 9 .693 

Texas . .. ... . .... 13 .'10 42 .75 29.00 14. 5 9,35 
2 Texas . . . . . . .. . .. 2-1.'18 38 .17 2 .9-1 8 .41 8.'1 9 

10 ~l ississ ipp i . . . .. .. 1 l. 01 34.01 42 .'1 7 I l. 31 l0.07t 
13 ~I ississippi .. .. . . . 1l.59 37.49 43 .76 7.10 9, 19 
z:l ~lississippi ..... . . 15. 22 42 .3 3·1.91 7 .'19 9 ,201 
4-l ~l ississipp i .... . .. ll .'l6 40.74 37 .59 10 .21 o. 75 

~l i ssi ssipp i . . . .. .. 14.61 38.51 39.1 0 7.78 L.2 9,398 
Co lo rado . . .. . ... J G.i7 35 . 1 44. 29 3 .76 .54 10.652 
~fontana ... . .. .. 9.0;; 36 .70 43.03 11.22 1. 70 10 777 
W>•oming . . .... • 17 . 9 37.81 40. 75 3.55 . 63. JO.~O 

This table includes a ll t he lignite analyses recorded by the Coal
t esting Plan t a t St. Louis which carried with them a determ ination 
of the B. T . U. A few other analyses of North Dakota and Texas 
lignite records on 'page 264 seem to be no better. However, in Dr. 
Wilder's reports on the North Dakota lignites, where a much larger 
number of an alyses are given , there are many lignites which show 
43 lo 45 per cent of fixed carbon, and a few 47 per cent. The calorific 
values were not determined. Only five lignites in the Mississippi 
list show above 40 per cent of fixed carbon, the highest being 43.76 
per cent. The five lign it es in Table 6 represent as many d ifferent 
cow1ties, and with one exception are the best in their respective 
counties. 

WORTHLESS LIGNITES. 

For the sake of completeness of record there is given below a 
table of analyses of inferior or worthless lign ites, samples of which 
were collected during the past summer: 

No., 

3 
'1 

19 
2-l 
31 
32 
33 
31 
37 
38 

TABLE 7. 
ANA LYSES OF I NFERIOR OR W ORTHLESS LIGNITES. 

( \V F . Hand, Analyst.) 

L ocality li . I V olatile I Fixed I A 1 ~ 
· outurc Matter Carbo" 1 1 ~ 

Hawamba Co .. •11 m. fro m Fulton . . .. . .• .. 11.55 33.70 29 .52 25 .23 
ltawamba Co., E. A. Palmer, I. . . . . . . . . .. 8.48 16.67 13 . 81 61.04 
Yazoo Co .. F reerun .. . . .. . .... . .. . . . . . . . 8. 72 3'1. ().1 22. 84 33 .80 
Tallahntchie Co .. D. M. Daker . . . . . . ..... 10.·15 32.20 30.M 211 . 71 
Denton Co .. J• D. R utledge . . . ......... .. 7 .'18 23. 75 20.74 48.03 
Dento n Co., Shelby Cr . Church . . . . . . . . . . . 5.54 19.81 11.06 03.59 
Lafayette Co .. Billingsley 's shop . . . .. . .•. 7 .·12 20 .9·1 22 .-13 '19. 21 
Lafayette Co., T nllaha tch ie River . . ... . . . 9.35 25 .35 20 .50 44.80 
Lafayette Co., Old Wyattc .... ... . . .. . ... 9 .8 2 24 .56 20 . 41 39.21 
Holmes Co., ncar West. , . ... . ........ . . . . 7 .24 38.49 14.06 40.21 

5 

3.27 
2 . 8 1 
2.70 
6.10 

.5:3 
3.02 

.87 
2.09 
1.63 

.70 
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MOISTURE. 

The moisture in the air-dried samples, as will be seen by a refer
ence to Table 5, ranges from 9.60 to 15.22 per cent. The average 
moisture of the 33 samples given in that table is 12.58 per cent. 
This denotes the moisture left in the samples after they have been 
d ried in the air without artificial heat. When taken fresh from the 
earth they contain . much more moisture. Many of the Mississippi 
lignites lie below strata of sand and thus become saturated with the 
water which percolates. through t hese strata. Springs are often 
found flowing out just above the beds of lignite or from the beds 
themselves. I took no sealed samples from the lignite beds myself, 
but after I had finished my field work I wrote back for nine samples 
from as many of the best or most convenient deposits. I requested t hat 
duplicat e samples be sealed in Mason fruit jars at the outcrops imme
diately upon removal from the strata, giving such instruction for 
obtaining the samples as I hoped would make the conditions of 
collecting as nearly uniform as possible. One of these sets of sealed 
samples was sent to the Agricultural and Mechanical College of 
Mississippi, the other to t he Geological Survey of Illinois . Below are 
tabulated the results of the moisture determinations from these 
samples: 

TABLE 8. 
MOISTURE IN FRESH LIGNITES. 

(Dctcrminntions by Dr. W. F. Hand and Dr. S. W. Parr.) 

A . & AI. Coli. of Miu . 
~:s; 

(By Dr. IV. F. Hand.) Ci"v; 

No. Locality ~ .: ~ 

Air-dried I Furtlror 

I 
::Cl ..-,. ~ 

dried at Total ~ ?. t 
<;Ill ~ 

no• 13~ 

14 Winston Co., C. L. T aylor .. . 27.32 22.35 49.67 48.70 
23 Holmes Co., Shcnoah Hill ... 10.45 21.35 3 1.80 43.40 
25 Panola Co., Tocowa . ....... 11.15 21. 05 32.20 47.91 
43 Cnlhoun Co., Camp Spring .. . 24.20 19.70 43.90 44.09 
$ 6 Ynlobusha Co. , J. ]. Milton .. 10.19 15.20 25.45 49.25 
48 Ln£ayctte Co., ncar Delay .. . 31. 33 31.33 50.66 
50 Lnfnyctte Co .. R. V. E dwards 25 .54 25.54 51.58 

The average of the total moisture in the fresh samples according to 
Dr. Hand's determination is 34.27 per cent, according to Dr. Parr's 
determination it is 47.8 per cent. Dr. Wilder found the average for a 
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la rge number of North Dakota samples to be 30 per cent . Thus it will 
be seen t hat the moisture in lignite is a serious considera tion , especially 
in t ransportat ion, for a la rge par t of t he expense of t ransportation is 
for hauling useless water. 

ASH. 

Some of the Mississippi lignites leave compata tively little ash 
upon burni.11g, while others leaYe a ra ther high percentage. See 
Table 5. The average of the 33 lignites in that table is 12.5 per 
cent of ash, or leavin g out t he t hree impurest the average of 30 samples 
is 11 per cen t of ash. The aYerage of t he seven brown lignites from 
North Dakota and Texas, determin ed by the U. S. Geological Survey 
at St. Louis, is 12.7 of ash. F rom these purer lign ites shown in Table 
5 there are a ll grades of impurity to mere lignit ic shales and clays . 
See Table 7. The ea rt hy impurity which makes ash may occur in 
lignite in two ways ; fi rst, t horoughly disseminated t hroughout the 
mass; second, deposited in t he cracks, fissures and laminre of the 
lignite as bands of clay , sand or other earthy mat ter. In the la tter 
case t he impuri ty is readily observed in a d ry specimen , in t he former 
it is often d ifficult of detection without an a nalysis. 

The composition of t he ash from the lign ites may be seen from the 
following t able : 

TABLE 9. 

ANA LYSES OF ASH FROM LlCN JT E . 

( Dr. W . F . Hand. Analyst .) ... 
No. oi Liguitc I H I 23 I 25 I ·l:J I ·IG I <] I 50 

Silicon diox ide (SiO,) 29 . IO 22 .!!6 6:3.85 61 .82 35 .00 22 . 6() 35 . 10 
Aluminum o xide (AI ,O, ) .... 13.45 12 .37 13 .26 26 .9S 17 . 00 H .SS 15 . 23 
Iron oxide (Fe,O,) ........ . 21.00 19 .00 10. 95 7 . 12 29 .00 20 . 62 23 .35 
Calcium oxide (CnO) .. .. . . . . 22.80 21 .37 2.50 6 .07 4.55 16.20 8 . 62 
Magnesium oxide (MgO) .... . . 19 .!!7 .90 .22 1.50 2. 90 1.99 
Sulph ur t riox ide (SO,) . ... . . 8.53 J.l .70 <1. ·16 6 .4li lL34 19.89 12. 30 
Undetermined . .... . . . . . . . .. 4.93 8 . 6-1 4 . 0!) 2 .3'1 6 . 61 3.85 3 .41 

- - ------- - ----
To tal. .. . . .. . . . . . . ... 100 100 100 100 100 100 100 

Hilgard (p. 161) giv es the followin g analysis of the ash from a 
lign ite found on Hughes' Branch on the edge of t he Potlockney 
bottom, Lafayet te County : 
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A1wlysis of Ash of Lignite from l!ttglrcs ' Branch. 

Insoluble matter (sand and silex) ..................... 50.24 
Po lash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Soda....................... . ...................... 2.52 
Lime..................... . ....................... 8.8:~ 

Mag-nesia ........... .. .. . ..... . ......... . .. . ....... . 7:3 
Oxide of iron, a nd a lumina .......................... 25.70 
Chloride, carbonic and sulphuric acids, and Joss ........ 2.80 

JOO 

SULPHUR. 

The percentage of sulphur in the lign ites may be seen by a refer
ence to Table 5. In some of the samples,· especially those from 
Calhoun and Webster Counties, it is very small ; in others it is la rger, 
two samples showing over 3 per cent. The average of the 33 samples 
is 1. 53 per cent; JeaYing out three samples which contain more than 
·} of the whole amount the average of 30 samples is 1. 32 per cent. 
This seems to be considerably larger than the a \'Cragc for the r orth 
Da kota lignites. Five analyses of Nebraska lign ites made by :\Ir. 
Ernest F. Burchard (p. 2 0) show an aYerage of 1. lG per cent of 
sulphur. Many good coals show a higher percen tage of su lphur than 
the Mississippi lignites. 

SPECIFIC GRAVITY. 

The specific gravity of a few of the lign ites was determined . 'l'he 
results, showing an a\·erage specific gravity of 1. -!22, a rc tabulated 
below: 

TABLE JO. 

SPECIFIC GRA\'ITY OF LIG:\ITES. 

(Determinations by Dr. \\' . F. llnnd .) 

No. , Locality 

H Winston Co .. C. L. Taylor .... .•...•..... ....... •.. ..... 
2:1 Holmes Co., Shcnoah II ill. ... ......................• . . . 
25 Pnnoln Co., T ocown ..........................••....... 
43 Calhoun Co .. Camp Spring ....... . • ... • ....... . . ... ..... 
40 Ynlobushn Co.,]. j. MilLOn ............... ... .......... . 
·18 Lafayette Co .. Delay ... ... ... ... .................•... . 
50 .Lafayette Co .. R . V. Edwards ............•.......... . . . 

Sp,·c i/ic 
Gravity 

1. ·153 
1.326 
lAili 
1..133 
1..152 
I .4.52 
I .425 

Burchard (p. 279) gives the specific gravity of· Nebraska lignites, 
after having dried in the air, as 1 . 28 to 1. 35. 
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ANALYSES BY DR . P ARR. 

The following analyses made by Dr. S. W. P a rr of the Uni,·ersity 
of JJJinois were sent to me after t his report had gone to the printer; 
hence full usc of the data could not be made in the preceding pages. 
The method o[ coll ecting the seven samples sent to him has a lready 
been described unclcr the head of 1\'Ioisture. It will be observed t hat 
he first clctcrmincd t he total amount of moisture in the samples as 
received, and then determined the other constituents on a d ry basis. 
The Briti sh thermal units were determined with the Mahler apparatus. 
The fact t hai they seem so much higher than in the other analyses is 
due to the clifTcrcncc in method of analyses, D r. Parr having used 
thoroughly dried lignite and Dr. Hand a ir-dri ed lignite. Averages 
a re gi,·en in the last line'of the table. 

No. 
Total 

Jloi."ur ... · 

H . ·IS . 70 
23 4:1.-10 
25 47 .!ll 
~3 ·II. O!l 
~G ·19 . 2.> 
4 50.0G 
50 5 1.58 

117 1• 47 .so 

TABLE J J. 
A!\AV>SES OF )IISSJSSIPPI LIGNITES. 

(Dr. S. W. Parr, Analys t.) 

A nalyus oi dry li~ o11'1c 

At'<rr·/-
Carbon able rhil S ulplzur 

llydrogcn 

(l0.5G 1. 85 12.55 . 70 
5!1. 10 2.70 14.44 .8•1 
5!l.70 2.42 12.48 .73 
iJS. :l I· ' (l 13.35 '1.18 
GI.OO 2.55 5.23 I. 17 
G2.06 2.o:! 0.00 1.2 
57.3 1. 7() 13 .08 2.00 

GO.'I!l 2 . 17 11.·14 1.50 

Calories B . T. U. 

5.M8 !l,!lSG 
5,728 10.3 10 
5.G7G 10,217 
iJ,488 0,878 
6,1 49 11,068 
5. 15 10.'167 
5,280 9.520 

~~ 5.670 10.206 



USES OF LIGNITE. 

GENERAL. 

It would seem both from analyses and from experience that t he 
better qua lities of lignites may be used for practically a ll the purposes 
for which b ituminous coal may be employed. One exception should 
be made to this statement; most of the lignites are un sui table for 
coking. Lignite has long been in use in Germany and other Euro
pean countries, and is at present being used in North Dakota, Neb
ras ka, T exas and other parts of the United States. I t should be 
remembered in substituting lignite for coal that modifications of 
fire-boxes and furnaces are sometimes dec;irable. 

IN OPEN GRATES. 

Some of the better qual ities of lignite w~en dry produce a good 
steady fi re in the open grate. For this purpose a chimney of good 
draft is desirable, otherwise disagreeable fumes may escape into the 
room. No series of tests of Mississippi lignites in the open grate were 
conducted by t he Survey. T he writer however t ried in his qwn 
study a scuttle of fuel composed of Calhoun County lign ites and 
obtained a very steady satisfactory fi re which burnt up completely, 
leaving no clinkers in the grate. The four lignites which composed 
this fire were Nos. 42-45; by referring to Table 5 it will be seen that 
they contain very little sulphu r, and less than the usual amount of 
ash, and that they all run above 9,100 B . T . U. In case of poorer 
quali t ies of lign ite the add ition of a little wood or stone coal would be 
helpful. 

IN STOVES. 

Good lign ite may take the place of wood and coal in stoves both 
for heating and cooking. The same precaution should be taken as in 
t he case of stone coal, namely to see that there are no leaks, otherwise 
t roublesome gases may escape into the room. Mr. Thomas P ettigrew, 
engineer for the asylum at Jamestown, North Dakota, writes: "The 
use of lignite coal at this institution started in 1890 .. Since that time 
we have used it continua lly for generatin g steam, and for t he past 
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eight years have used it exclusively for cooking in t he general kitchen 
of the institution. Lignite coal can be burned in any furnace that 
bums hard or soft coal." (Sec. Bien. Report, p. 176.) . Many of the 
large stove factories now have on the market stoves especially designed 
for using lignite. 

IN THE FORGE. 

Any of the medium lignites will give in the forge a heat sufficient 
.for sharpening plows and drawing iron , and the better qualities will 
give a welding heat. Some of the failures of lignite in the forge 
reported in this State were no doubt due to the fact t hat the lignite 
was used too "green" or wet. The admixture of a small quantity 
of charcoal or bituminous coal is recommended in case the dry lignite 
fails to give satisfactory results. I had the followin g four lignites 
tried in the University shop under my observation: 

TABLE J2. 
LIGNITES TRIED I N THE FORGE. 

No. , ___ c_o'_"'_'"_ 

10 
23 
40 
50 

Choctaw .. .. . . . . .. 
11o lmcs ....... • ... 
Webster ....... , . . . 
Lafayette ....... .. 

~ AI . 1 I Volatile I Fixed , . A 1 ~ 0 18 ure 111attcr Ca rbou s 1 

11 .61 34.01 42.-17 11 .31 
15.22 ~2.38 34 . !ll 7 .40 
14.90- 39.21 35.57 10.32 
14.60 38.50 35. 21 li.GO 

I St~lpl111r ,13. T . U. 

2 .00 10.071 
.!l l 0,201 
.5G 9,117 

1. 3 8.780 

The samples were the laboratory specimens which had been in· 
doors for nine months. All four gave a good weld. No. 50 was 
chosen especially because of its comparat i,·ely low B. T . . U.; the 
result however was satisfactory. All gave off sparks, showing that 
some of the matter was being blown away by t he blast from the 
bellows. 

FOR BURNING BRICK. 

Lignite is used in North Dakota for burning brick at Dickinson, 
Williston, Washburn, Burlington, New Salem and other places. The 
results obtained are 1,000 red bricks burnt at a temperature of 1,500 
degrees with 1,500 pounds of lignite. In some of these plants forced 
draft is used, in others only natural dra ft. (Wilder, Sec. Bien. Report, 
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p. 185.) In Mississippi there arc many excellent brick clays in the 

VICUHty of lignite deposi ts. Doubtless there arc also some good 
pott ery clays near the Mississippi lignite beds. T h ree samples of 
clays associated with the Holmes County ligni tes were analyzed with 
t he resu lts gi,·en in Table Xo. 1:3. Clay o. 1 occurs with lignite 
No. 20 ; clay No. 2 occurs with lignite Ko. 21 ; and clay No. 3 occurs 
with lignite No. 23. Clay No. 3, associated with the Shcnoah H ill 

ligni te, is of excellent quality and would doubtless make good fire 
brick. T he other two samples contain rather high percentages of iron 

oxide which would cause them to burn red. 

TABLE f3. 
ANA LYSES OF CLAYS ASSOCIATED WITH HOLMES COUNTY LlCNJTES. 

(W. F. Hand, Analyst.) 

Constitucnt1. 

Silicon <;lioxide (SiO,) ..... . ....... . 
Aluminum oxide (Al 20 ,) . . . . ..... . 

. I ron oxide (Fe,03 \ .... . ... . . . . . . . . 

Lime oxide (CaO) ... .... .. . ... . .. . 
Magnesium oxide ()!gO) .. . . . . 0 . 0 0 0 

Sulphur lriox.idc (SO,) .. , .. . . . . . o •• 

Volatile matter (CO,) ...... 0 ••••• • 

l\foisturc . . ........... ... ... . . .. . . 

68.64 
11.62 
5.95 
1.43 
1.53 
0.00 
7 .25 
3 .52 

UNDER BOILERS. 

68.56 
9.77 
9.07 
1 0 2:) 

1. 30 
0 .00 
6.32 
3.60 

611 . 67 
17 .·l:l 
2 .82 

.68 

.!H 
l r . 

(1 .70 
~.a2 

Lign ite is successfully used for direct firing under boilers . In 
some cases forced drafts are used, i1'1 others the natural draft is relied 

u pon . Au tomatic stokers are to be recommended \\'ben large quan

tit ies of fi ne lignite are used, ~nd in the case of dry powdered lignite 

t he fuel might be introduced by means of a blast. When feeding 
fresh· or "green" lignite it is desirable to fire only one s ide of the 
furnace at a t ime, as the high percentage of moisture tends to reduce 
the heat temporarily. Special modificat ions of furnaces a rc some
t imes used for b urning lignite; t he purpose being to b ring the 
volat ile matter to a combustion heat before it escapes. One of 
t hese devices is an a rch of fire brick built oYer the front of the fire
box, which standing at a high heat ignites the gases about it. 

No boiler tests of the l\'Iississippi lignite have yet been conducted. 
I quote the results of a comparative t est made in August, 1 94, by 
engineer T homas P ettigrew between Youghiogheny coal and Dakota 
ligni te. (Wilder, p. 19.) 
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TABLE J4. 
I,JGNIT~ TEST AT JA~I ESTOWN, NORT II DAKOTA. 

W r T homas Pettigrew.) 

Duration of tes t , ho urs . . . . . . . ....... ... . . . .... . .... . . . . . . . . 
Average temperature of feed water. 0 1" ..... ... . . ... . . . . . . . ... . 
Coal burned . pounds .... .. . . . . . . . . . . . . . . . ... .•. .. • .. .• .. . ... 
Combustible, pounds .. . .. .. . ..... . .. . ... ... . . . . . .. . ... . • . .. 
Ash, per cent ... . ........ . . . ...... . . .. . . . ........... ..... . . 
Coal burned per square foot o f grate per hour, pounds . . . . . . ... . 
Wa ter evaporated at temperature of feed. pounds .... . . . . . . . .. . 
\Vater e,·:~pornled in pounds per pound of coal. act ual condition . 
Water evapo rated in pounds per pound ot ~ombustible . ..... . . 
Temperature o f flue gases, 0 F' ... .. . . ..... . . . . . . . . . . . . .. .. . . . . 
Va lue o f coal. . . ... . .... . .. .. ... .. ... . .. . . .. . ..... . . ... . . . . 

l,.ougl1ioglrcuy 
coal, 11 ug. G, 

18!J.l. 

I 
7~ 

7<1 
1.400 
1 ,243 
11.21 
8.2!1 
.837 

G. :JJ2 
7 . I 
510 

$ 1 .00 
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Ligu ito coal, 
A ug. 8, 1894. 

8 
74 

3,370 
3.170 
5. !13 

1 . 72 
14.1.57 

4.2 
4.46 

510 
so:oG5 

Boiler G feet in d ia meter by Hl feet long . with 30 4~· inch flues ; g rate surface •1 feet 5 inches 
br 5 feet; coal :J dars f rom mine ; cost o f Youghioghen y lump at jame~town, SG.SO. o f lignite , $2 .. 80. 

This wit h ot her tests goes to show that Dakot-a lignite has about 
63 .per cent of t he evapora tive power rof Youghioghi:my coal , 70 per 
cent of that of !Vfissouri coal, and 75 per cent of Iowa coal. Con
sidering t he relative cost of lignite a nd coal it will be seen that economy 
may be on t he side of lign ite. 

· The following comparat ive table between bituminous coa l and 
ligni te un der the boil er is compiled from the repor t of t he tests made by 
the Coal-test ing Plant of the United States Geological Survey at St . 
Louis in 1904 : 

TABLE J5. 
Cmi PA RATl VE T ESTS O F COAL AND LIGN ITE. 

( lly the U.S. Geological Survey:) 

No. , J(.j,.d Locality 

2 Bit u minous· coal. .. . . . .. . Carbon Hill, Alabama . . . . 
4 B itumino us coal. . . . . . . . . W heatcraft, K cntuckr . . .. 
2 .Bitumino us coal. . . . . . . . . Donanza, Arkansas . . . . .. . 

Black lignite . . ...... . ... \\' yoming . . ....... . . . . . . 
Black lignite . . . . . . . . . . . . Colo rado ... . .... . ...... . 
Bro\vn lignilc . . . . . .. . . . . . North Dakota ..... . . . .. . 
Lig nite briqucllc3 ... .... . T exas .. . . .... . . . . . . . . . . 

llfatcr cvapor<ttcd 
per hr. (in lb•.) . 

6.:!35 
0,070 
5.20 
5 .355 
·1.311 
3 ,175 
1.066 

Hor~cp(fUJcr 

developed 

2JG . •l 
2 11 .7 
180 .5 
1 6.6 
15 1 . 0 
10 .!l 
57 .3 

The Nort h Dakota lign ite used in t his test has a calorific valu e 
considerably below t hat of many of the i\Iississippi lign ites. 
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BY BRIQUETTING. 

Lignite and waste coal have long been made into briquettes in 
Germany and other European count ries where fuel is scarce and 
consequently dear. By this process the waste products of mines are 
converted into firm hard fuel, which may be handled and burned as 
any other coal. Mechanical pressure is employed and generally 
some binding material is mixed with t he powdered coal or lignite, 
such as pitch of various kinds, asphalt, creosote, t ar, rosin, p etroleum, 
molasses and milk of lime. I t is desirable that if possible the bond 
should be combustible and thus add to t he fuel value of the briquettes. 

Specimens of T exas brown lignite were sent by Dumble (p. 223) 
to Europe to be tested for briquettes. T he resul ts were unsatisfactory 
when pressure alone was used , but were entirely satisfactory when 
bond was employed . A sample of lignite from Pike Co., Alabama , 
was sent t o a briquetting syndicate in Germany and molded into 
briquett es with entire success. Some of these briquett es, which look 
much like anthracite coal, may be seen at Tuscaloosa. (Smit h, 
private letter.) 

Several e;.periments in briquetting American lign ites with various 
kinds of pitch were tried by the Coal-testing P lant at St. Louis, 
some of which were successful and some of wh ich were not. The 
following t able is compiled from the report of that plant: 

TABLE 16. 

EXPERl MENTS I N BRIQUETTING LIGN ITE. 

(By U.S. Geological Sun·cy.) 

No.I Kiud I Locality 
P1r cent Gcucral Behavior on Brhavior ou 
oi pitch clraractcr w catl1criug b urni trg 

1 Black Colom do . . . . . . 10 Hard an d Ius· Slight dclcriora· Sntisfactory, little 
trous, but bri ttle tion .. . .. ..... disintegration. 

1 B hiCk New Mexico .. . 12 Very unsa t isfac· Crum bles .... .. . . Disintegrates. 
tory . .. ........ 

2 Black New Mexico . . . 7 Crumbly .. ...... Disintegrates ... . Disin tegrates. 
1 Brown North Dakota . 10 Porous, li ttle co- Dis intcnrntcs . . . . Dis integrates. 

hcsion ......... 
1 131nck Wyoming .. . .. !) Fair. porous . .. .. F air ........ • . .. Sntisfactory. 
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BY COKING. 

Some varieties of lignite are said to yield a coke which can be 
used in the production of iron. The great majority, however, do not 
fuse sufficiently in the oven to p roduce coke. E ven the excellent. 
black lignite or subbituminous Laramie coal of t he Marshall dis
trict in Colorado ha s not been successfully used for coke. No ex
periments wit h a view to co king have been made on t he Mississippi 
lignites, but it is highly improbable thai they could be ut ilized advan
tageously in thai way without the addition of some other material. 
Dumble (p. 231) concludes that certain varieties of Texas brown coal 
will form a coke, if charred, with bond of caking coal and coal tar 
pitch , which, even if it should not proYe sufficiently firm for the blast 
furnace, will nevertheless answer for fuel for locomotives and for 
other similar purposes. 

FOR ILLUMINATING GAS. 

Lignite may be used for the manufacture of illu minating gas, 
and has been so used to !:Orne extent on the continent of Europe. 
Some of the Mississippi specimens run qui te high in vola tile matter, 
one having more than 4 7 per cent in t he air-dried sample; others a re 
high in fixed carbon. Burchard (pp. 280, 281) found lignite from 
Dakota County, Nebraska, to y ield 12,279 cubic feet of gas per ton; 
this was the average result of ten tests. This is as high a y ield as 
the cann el coals and considerably higher than the b ituminous coals 
which he quotes. The lignite he used was comparatively low in 
volatile matter and high in fixed carbon. He found the illuminating 
power of the gas weak, however, and suggested that it would need 
enriching to m 1ke a good illuminant. Dumble (p. 227) considers 
many of th :! Texas brown coals capable of producing illuminating gas. 

FOR PRODUCER GAS. 

Recently it has been sho~n that the brown lignites make excellent 
producer gas. The Coal-testing Plant of the U. S. Geological Survey 
at St. Louis conducted a series of experiments upon b ituminous coals 
and lign ites with most gratifying results. The brown lignites tested 
came from North Dakota and Texas and are no better t han many of 
the Mississippi lign ites, and are inferior to some of them. The resul ts 
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of some of these tesls may be seen in the two following tables. 'l'he 
first shows a comparison of tests of coal made with the boiler and the 
gas-producer; the second shows a comparison between bituminous 
coal and brown lignite in t he gas producer : 

TABLE 17. 
COMPARATIVE T ESTS WIT II BO ILER AN D GAS· PRODUCER. 

(Reduced from Coal-tcs~ing Pl:un Report. p. 978.) 

Lbs.of coJl bum-
B T U lb Electrical lroru· l U1. of coal pe rd pu •q. it. of ·• • 

1 
· p'; · power ddivrrrd electrical horse 

gralt· surface 
Co.1l Ju.·r Jrour 

0 1 coa usC' to m:itcl:-board power per lzou 

Boiler I Ga1 
plant produca 

B"ilcr I Ga1 I Boiler I Ga• I Boiler I Ga1 
plant producer plant prod11cer plaoll produce 

Ala bam:\, No.2 . ......... .. 21 .54 7 . 7 1 12,555 
Colorado. No. 1 .... ••...... 17 . 0 7 .56. I 2.577 
llinois, No.3 ........ . ..... 21 . :l.'l 8.41 12.857 
Indiana, 1\o. l. ............ 22 .39 9 .08 13.377 
Kcn~ucky. No.3 ..... ...... 21 .75 8.92 13.036 
Missouri, No.2 .. ......... .. 26.00 7.96 11.500 
West VirginirL, No.1 .... .... I S. !H 7.36 l·l,HJS 
\Vyoming, No.2 . ....... • .. 2(i.51 9.50 10,897 

TABLE 18. 

13.365 213 .7 200 .6 
12,245 1·19. I 200.2 
13,041 J!l . I 199.6 
13,037 220 .0 199.9 
13,226 20 .0 200.5 
I 1.882 205 .6 198. 6 
14,396 196 .7 200.4 
10.656 182.0 201.2 

•l.OS 
4.84 
•1.34 
4 .1:l 
'1.22 
4.93 
3.00 
5.90 

l. 64 
1.71 
1.7 9 

3 I. 0. 
1.01 
1.7 
1 .5 
2.0 

1 
7 
7 

PRODUCER·GAS TESTS Ol' COALS AND !, IGNITES. 

(Reduced frqm Cot~l-~csting Plan~ Report, pp. 1.31&-23.) 

Sample 
Cubic it. o! gal B. T. U. pi!r lb . B. T. U. per cu-I Us. of d? coal 

per lb. O/ dry • d 1 b. • i pcrrlectriC h'u-
1 

01 ry coa rc J/. o ga• 
I coa. . I power per lrou 

Alabama, No. 2, bit.uminous .... 00 .·1 13,365 149 . 2 1.(¥1 
Illinois, No.3, bit.uminous .. . .. 5:3.!1 13,0-11 154 .8 I. 7!l 
Kcntuckr. No.3, bi~uminous ... 55.1 13.226 165.0 I . !ll 
Nprth Dakot.n, No.2, lignite ... 41.5 11 ,255 I .5 2.29 
Texas, No. I, brown lignite ..... 42. 7 10,928 Hl!l. 7 2.22 
T exas, No. 2, brown l igni~c .... . 51.6 11,086 166 . 2 1. 71 

I quote a summary of t he results from the repor t of t he committee 
m charge of these tesls at St. Lou is (pp. 29, 30): 

" Probably the most important of the results accomplished has 
been the demonstration that bi tuminous coals and lign ites can be used 
in the manufacture of producer gas, and th(!.t this gas may be consumed 
in internal-combustion engines for the development of power, with a 
fuel economy of over 50 per cent. The use of producer gas made from 
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anthracite coal, from coke, or from charcoal for power purposes, and of 
producer gas from bituminous coal in steel works, etc. , is no new 
story; but the demonstration of the possibility of utilizing bituminous 
coal and lignite in the gas engine is a decided advance in t he economical 
combustion of coal for power. It has been shown by comparative 
tests that the power-producing efficiency of a number of bituminous 
coals, when converted into gas and used in the gas engine, is 2t times 
what it is when used under boilers in the production of steam power. 
In other words, 1 ton of coal used in t he gas-producer plant has 
developed, on a commercial scale, as much power as 2t t ons of the 
same coal used unde~ H eine boilers with a simple Corliss engine. The 
results were measured by the amount of electrical horsepower per 
hour delivered at t he switchboard. 

"Of scarcely less importance are the results obtained in the use of 
lignite in t he gas-producer plant. It has been shown tha~ a gas of 
higher quality can be obtained from lignite than from high-grade 
bituminous coals, and that 1 ton of lignite used in a gas-producer 
plant will yield as much power as the best Pennsylvania or West 
Virginia bituminous coals used under boilers. It appears, in fact 
that as coals decline in value when measured by their steam-raising 
power, they increase in value comparatively as a fuel for the gas 
producer. The brown lignites on which tests were made at the coal
testing plant were from North Dakota and Texas, and t he un expect
edly high power-producing qualities developed by t hem in the gas 
produ cer and gas engine give promise.of large future developments in 
these and other States in the far West, where extensiv e but almost 
untouched beds of lignite are known to exist." 

The character of the gas produced by lignites in the gas producer 
may be seen from the following analyses taken from the same report 
(p. 1,323) : 
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TABLE J9. 

ANALYSES OF PRODUCER GAS FROM LIGNITE. 

(By U.S. Gcologicnl Survey.) 

Average composition of gns by volurue. 

Bruum Lig11ite• 

Ga• 
N. Dakota No. 2 1 I Tcxa• No.2. Tcra• No.1 

I 
Carbonic ncid (Co2) ••• •• • 8.69 11.10 9.60 
Oxygen (0:) .... ..... ... .23 .22 .20 
Carbonic ox.ide (CO) .. .. . 20.90 14.'13 18.22 
Hydrogen (H2) •••••••••• 14.33 10.54. 9.63 
Marsh gns (CH,) ... . . . .. 4.85 7 .48 4.81 
Nitrogen (N,) ........... 51.02 56.22 57 .53 

Total. ... ..... . .. 100.02 99.99 99 .99 

FOR TAR. 

Tar may be made from lignite as from bituminous coal. It 1s 

obtained as a by-product in the manufacture of gas f rom lignite. 

FOR FERTILIZER. 

For several years a Meridian company used the lignite from 
Russell, Lauderdale County , as a constituent in the manufacture of a 
land fertilizer; t his has since been abandoned, presumably because 
it was not sufficiently rich in fertilizing elements. It may well be 
doubted whether lignite has sufficient fertilizing value to make it of 
economic . importance to t he fanner, except perhaps locally on t he 
farms where it occurs. In case of its local use it would be prudent 
to experiment with it before Ysing it very heavily, or else by chemical 
examination determine that the ash does not contain enough noxious 
constituents to be harmful to the crops. 
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QUATERNARY 

Port Hudson and 
Recent alluvium 

Loess loam 

TERTIARY 

Grand Gulf sandstone 
and clays 

Vicksburg limestone 

jackson clays 
and aands 

Claiborne-Lisbon 
clays and sands 

Claiborne-Tallabatta 
bubrttone 

Wilcox clays 
and sands 

Midway_ limestone 
and clays 

c 

'itpley limestone 
and sandstone 

Selma cbalk 

Eutaw sands 

Tuscaloosa sands 
and clays 

PALEOZOIC .. 
Devonian and 

Mississippian shales, 
sandstones, and 

1\meetones 

ECONOMIC PR~DUCTS 

Clay loam for malting com· 
mon brick, tiling and road bal· 
las t. 

Loam for makio~r common 
brick and tlllng. 

Sandatone for butlding pur-
poses; clrl:s for common brick 
and fire b ck. 

Limestone for making Port-
land cement and lime. 

Clay marls for making Port-
land cement; aands for build-
ing and moulding purposes. 

Of little economic importance. 

Stone for road making and 
ballatt. 

Workable veins of lismltc: 
sands for moulding, building, 
and making glass; clays for 
maldng pottery, fire brick and 
fanc:r face brick, 

Clay for making drain tile , 
and for mlxln~ with the Selma 
chalk for making Portland ce
ment . 

Of little economic importance. 

Limestone suitable for mak
lnsr Portland cement and lime. 

BuUdlng and moulding sand. 

Clays for pottery, tiling, fire 
brick and lace brick. 

Shales and clays for making 
paving brick, sewer pipe and 
tlliall; limestone for Ume, 
building stone, road maklne-. 
natural and Portland cement.; 
sandstone for buildinr stone 
and glass. 
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A PROVISIONAL 
GEOLOGIC AND TOPOGRAPHIC MAP 

OF MISSISSIPPI 

This map represents the present knowledge of the geologic 
boundaries of Mississippi. It has been compiled from hitherto 
published sources and recent investigations. Special acknowl
edgments are due Dr. E. W. Hilgard of the former State Survey, 
and recent publications of the U.S. Geologieal Survey. The map 
shows the general outline of the formations, and the topography 
of the State as determined by !}le railroad and government ele
vations. Changes will be necessary as the work of the survey 
progresses and more detailed work is done. 
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