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PRUTACT

This subject was selected because the author lived near the
larzest sulphur field in the world, and therefore became intrigued
by the peculiarities of '“exas sulphur mining,

The scarcity of materials on the historical phase of the sul-
phur industry is surprisins, while there are volumes writtien on
other incustries that pale into insignificance when compared to the
economic potentialities of tris industry. Not only were the sources
in the Teachers College Library carefully consul ted, but search was
made also at the Texas “tate vollage for omen Library, Southern
Yethodist University library, Dallas City Library, the Library ot

the Dallas News, The Texas eskly offiee, and from publications

of the United States Department of Interior and the Texas Sulphur
Industries.

The author would like W record hsre a debt of gratitude ;o
those who so zraciously aided in the collection of the rateriale
used, and to those whose kind and helpful culdance made this -ork
a reality.

Yy efforts on this thesis will be repaid if it inspiree someone

t0 write a more complete history of one of our greatest industries,

iii
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CHAFTHER I

GENESIS, OCCURRENCE AMD METHCODS OF PRODUCIIG SULPHUR

In writing the history of the development of the sulphur industry
in Texas, it is the writer's wish to touch upon the interesting place
sulphur has held in the world, and especially in the life of man, since
the beginning of time. . ¥e know fran various evidences that sulphur had
its place in the life of man long before written records.

o The hi.story of sulphur has its imeginative as well as its technical
: phase. Sulphur is a sort of an Aladdin which has influsnced the world
for more than four thousand years with its feats of yellow magile.

The story probably began in pre-historic times when those early
anocestors of ours who lived a0 ocamfortably in thelr caves and jungles
first discovered the wonder worker we call sulphur. You can almost see
than now, through the dim mists of the ages, eating sulphur in the
springtime to purify their blood, and burning sulphur to cast out evil
spirits from their bodies.

-Appeering as doctar, warrior, artist, priest, and in a dozen other
well-known guilses, -the yellow megieisn, sulphur, has held the center
of the stege of world progress for nearly forty centuries. From the
nystic temples of the (rient to the voleanoes of Sicily, the arsenals
of Europe, and the scientific laboratories of the United States sulphur
bas continued to weave its saffron thread into the fabric of history.

vie learn from ancient writings that sulphur was used twenty centuries
before the Christian era by pagan priests in'weird ceremonials. Its
bright, almost ethereal, blue fleme and pungent oéor gave it an important

role in temple sacrifices and purificetion rites. About the seame time,



but more practically, it was used as a bdleaching egent for linen and
cotton., Certain Egyptian paintings sbout 1600 B. C. clearly contain
oolors that require sulphur canpounda.l

In thet work of literature, the Odyssey, the great Greek poet tells
how Odysseus, after slaying the suitors for his wife's hand, cleansed
the air of evil and purified his house by burning sulphur. Thus we
trece the use of sulphur as a fumigant back to 1000 B. C. Five hundred
years later, during the tims of the celebreted Chinese philosopher,
Confucius, the Chinese invented gunpowder by ccmpmmdinngulphur with
other substances. ithen the Roman empire was at the height of its power,
the historian Fliny, about 50 B. C., wrote that there were four kinds
of sulphur end indicated fourteen medioel virtues for this strange,
yeot wvital .e:ubs‘tzzmce.2

Down through the ages sulphur has intrigued and bsnefited mankind.
It was used in the sarly memufacture of ertificial Jewelry, imparting
a ghld~1ile glint to the cheap jewelry of the Middle Ages. Alchamists
(early chemists) etruggled to oconvert base metals into gold with it.
Ite inflammeble neture baffled students of early physios. Its curious
odor when burned puzzled scientists who continually debated its
promrtieﬂ-s

Sulphm'/is sometimes, indeed, & muisance. Silver spoons tarnish

when used with eggs bectuse the sulphur in the eggs forms & blackish

lgeorme Sarton, IntrsSuction to Histary of Scienoce, I, S533.

2Ibid., 56, and 4,000 Years of Yellow Megic, Freeport Sulphur
Campany, pp. 1-2.

:?H. S. Redgrove, Alehemy: Ancient and Modern, pp. 20-22.




silver esulphide over the surface of the spoon. That same sulphur forms
en 2ll {anoce with hydrogen to assault your nose with the horrible cdor

of rotten eggs (hydrogen sulphide or sulphuretted hydrogen). The purgent,
and to some people, scarcely less objectionable odor of cabbege, onions,
turnips, and mustard is due to sulphur compounds. Burning matches,
because of the burning sulphur they contain, give off 2 suffosating

fume of sulphur dioxide which irritstes the throats of people and blacken
the surface of metale. Sulphur is found in most of the proteins, these
remsarkable complex substeances which are so important in animel tissws
and in many vegetable structures. MMman hsir comtains the exceptionally
high proportion of five per cent sulphur.4

- Sulphur's magic is almost unlimited. With the coming of each new \

. \
era in history new uses have been found for sulphur. Its singular \

!

propertiss have been recognized by the folk of every age--whether in
the anclient world, and in the earliest laboratories of sciencs, or
laboring in the so-oalled 'ﬁentieth Century Industrisl Revolution and
the modern struggle to eliminate disease, aid agriculture, and speed |
a sciemtific Utopia.’ -

Sulphur, like oxygen, 18 most promiscucus in its mating with other
elements, and the result 1s that thousands of sulphur compounds are knowm
and uwsed. Therefare, the histary of sulphur is incomplete without a

mention of the part the sulphur compounds pley in the world todasy. A

IIcan1pt:c:n’ﬁ*z Pictured Encyolopedia, XIII, 323.

4R, H. Ridgway, "Sulphur,” Information Circular No. 8329, U. S,
Bureau of Mines, p. 3.

54&00 Years of Yellow Megio, p. 3.




general idea of the importance of the sulphwr ocompournds is given by a
brief consjderation of that "Grand 0ld Men of Chemistry," sulphuric
acid.

When you get up in the moming and turn on the water for your
bath, you uss a niokel-plated faucet which required sulphurie acid in
its manufacture. Your tub, be it o0ld or new-fashioned, has met sulphuric
acid before it became what it is. The water in which you bathe has prod-
ably beer treated with ocopper sulphate to clean it of algea. Your bath
towal had experience with sulphuric acid before you bought it, and the
soap-maker probably found it necessary to use sulphuric scid in the
mking of your soap., The bristles of yowr hair-brush have been treated
with it, and the back of your brush as well as yowr comb --1if they are
celluloid-~could not have been produced without it. Your razor, be-
fore it reached its present high estate, may have been pickled in sul-
phuric acid befare it was annealed.

As you put your underwsar on you may recall that the bleacher and
the dyer used /sulphuric acid on the thread before it was knit or woven,
and upon the fabric ofterwerd. As you button up your ocuter garments
you may be reminded that sulphuric @aoid was needed in scouring the
wool, in meking the dye, and in the process of dying the cloth. The
buston~meker noede@ some before your buttons were complete. The tenner
used it for making the leather of your shoes, and it is also used in
the menufacture of shoe polish. The cushion on which you rest your
pious knees in devotion has met sulphuric acid often, before it reached

its present dignity.
At breskfast your cup and saucer may have coms into being without



the 2id of sulphuric acid, but only provided they are plain white,
To produce the constituent of agua regie, which dissolved the gold
fa gild orpamentation, sulphuric acid may have been used. The
silver of your knife and fork may have come from & smelter which hed
firat burned the sulphurous ores and made Vsulphurio acid of the funes}
while, if they be silver-plated, the process was casrried out in a
sulphuric acid bath.) The fermer who raised wheat of which your bis-
cuits ere made probably used acid phosphate on his land to encourage
the wheat to grow. Acid phosphate is phosphate rocks treated with
sulphuric acid. The paper-malker used some sulphoruted a&niline blue to
tint your morning paper, whioch tontains «bout twenty per cent of sulphite
pulp; and it would be rere ink indeed, that has not come in contaect with
sulphuric ecid, at some point in its history. If you eat tuekwheut
cakes and syrup for breakfaat, the syrup required sulphurie acid in its
nmapnufacture, and as for your artifieial light, ¥f you get up early
enough %0 need it, you would be driven back to cemdles if it were not
for this product. It is needed in the refining of kerosene and gaso-
line; and as for y~.x electric light, brought to you by currents of
electriecity through copper wires, where would the copper industry be
without the eleotrolytie process of refining which requires enormous
wantities of silphuric ecid? It would be paralyzed.sw

We heard during the Creat War of the embarrassment of industry
from the lack of German dyes. Thot is nothing compered to the general

break-up thet would follow a shortage of sulphuriec scid. We cen neither

6B. L. Clarke, Marvels of Modern Chamistry, pp. 187, 188.




go to war nor live in peace ocut of its path, You may never see it, and
its very ramarkable chemical personslity, but you certainly camnct get
along without it.7

The necessity of sulphur to mankind is more forcefully illustreted
in the list of menufactured articles that either contein or require it
in the process of making. Yollowing is a partial list of the industries

and products in which sulphur is mnployedaz

Aleohol - Rleaching agents
Binders Chemioals
Camants Elasties :
Ebonites Fertilizers :
Fabrics Food Freservatives..
Fire Extinguishers Gasoline
Fungicides - Glycerine

Glues Insecticides
Inorgenic acids Ieather
Orgenic acids Lubriecants
Iaboratory Reagents :- Metallurgy .
Livestock Foods - Paints

Medicine . Fhotography

Moving Picture Films -

Petroleum Products ~
Polsons |
Refrigerator Agents

Tires am@ Rubber Goods -

Steel TFicKling ~
Textiles -

Alum

Artificial silk |

Rodent Extermination
Soda

Sugar

Water Purificatiocwn .
Anibesic

Beltings

Celluloids -

Dyes +

Explosives -

7 Ibid., p. 189.

7Holland Thompeon, The Book Of Texes, p. #26.

7. E. Phillips, The Wonders of Modern Chemistry, pp. 21-27.

8D. P. South, Texas Sul phur Industry, A Topicel Survey, for Texas
Flanning Board, 1933, p. 4.

8¢, 7. West, Amual Survey of Americen Chemistry, New York, VII,
1933, p. 203,

8.1\:11& Jones and Laura Holt, "Texas Sulphur: A World Fower," in
Bunker's Monthly, April, 1928, I, 586,




Fireworks Paper

Fumigants Plastics
Glass Pepsin
Illuminants Soap
Liquid Fuel Solvents
Matches Tanning

Fortunate, indeed, 18 it to the generel welfare that there is such
an abundant supply of sulphur, since it is so widely used., And true it
is that we have abundant sulphur. Clarke has estimated that it makes
up ,06 of one per cent of the earth's ecrust; but a large part of the
world reserves cannot be estimated with prec:iaion.‘9 Sulphur occurs wide-
ly and is abundently distributed in nature in both ecombined and free
state, Hundreds of minerals contain sulphur as one of their essential
chemical constituents, but only a few are mined or used for sulphur,
end of those few only one 1is used exclusively for its sulphur. This
mineral is mative mulphur, or elemental sulphur, and very commonly known
as brimstone. (Nevertheless, elemental sulphur furnishes only about
thirty-five psr cent of the sulphur used in industry--sixty-five per

cent comes from pyrites and by-product sources-)lo A oomplete list

of the localities conteining wative sulphur would include all the vol-
canie¢ regions of the wo:rld.]‘l The waters of the ocean, eml various ine
lanl seas (Black Sea in particuler) contain HoS in noticeable quantities,

and there is free sulphur in marine sead:l.tmacn'l;.1“a

9F. W. Clark, The Date of Geochanistry, U. S. Geol. Survey, 1924,
Bulletin No. 770, p. 36.

°R. H. Ridgway, "Sulphur,” Informstion Circular 6329, p. 24.

10s5uth, op. eit., p. 4.

115, T. Briseoe, Gensral Chemistry far Colleges, pp. 507, 580.

124, H. Twemhofel, Trestiss on Sedimsutation, pp. 567-591.




more counonly accepted thecries, however, assume that the sulphur and the
limestone are alteration products of gypsum and were formed as & result
of reduction by bituninous metter followed dy oxidation.m

More commonly sulphur is found in the rocks of voleoanic vents or
of solfatares. Hydrogen sulphide (H:3) is & camon exhclation from vol-
canoces, and the reduction of this gas gives wolcanic sulphmo which is de-
posited in the tufas or other adjoining porous rook:a.l8 The to'llo'ing
hypotheses have been proposed to sxplain the mresence of sulphur near
voloenoes: the gasea, hydrogen sulphide and sulphur dioxide, generated by
volcanic s2tion, react to form sulphur; hydrogen sulphide evolved fram
underground sulphides is oxidized by the oxygen of the air to give sulphur;
and, lastly, sulphur mey be produced by the weathering of metallic gul-
phides.t? Such deposits on & emall scelc may be seen incrusting fum&roles
in the Roaring Mountains or associated with the Sinter devosits of the
Memmoth Hot Springs in Yellowstoms Perk. Such deposits have alsc been
observed at many other places in the western states~-at Cupite, "smualds
County, Nevada; at the Rabtit hole Mines in Humboldt County, Nevade; at
Sulphur Banks, Califorria; Cove Creeks Mine, Beaver County, Utah; and at
Thermopolis, Wyoming. The cdeposits are often smell and consist larzely
of fipoure fillings, Thoy are workahle in Hokkaido am? in the Island of
Kyusher, Japan; in Chile; in the vicinity of Tahe MNotorue, lNew Zeeland;

end in Nevede ecnd Uteh., To this typo &lso helong the deposits of Alasim,

17rexms Gulf Sulphur Co., A Treatise on the Properties and Applicstion
of Sulphur, p. 3. = =
1amdgway, Information Circuler No. 8329, p. 3.

19
Texns @ulf Sulphur Co., A Treatise on the Properties and Application
of Sulphur, p. 3.
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Eouador, Ieelend, Mexico, amd other volecanic regions.Z

Compounds of sulphwr are more abundant in nature than the free ele-
ment. These include sulphates, the most importsnt of which are gypsum
and barite (133504); sulphides of the metals, such as galena (PbS),
Cimnadar (EgS) and Zinc blend (ZnS); iron pyrites (Fesz); and sgveral ores
of copper, gold and other metals.el The possibilities of most of these
minerels as sources of sulphur are very remote because of either low sul-
phur oontent or searcity of the minsral, The most extensive occurrences
of sulphur in sulphide form are &3 pyrite amd purrhotite, which are mimed
chiefly for their sumlphur content., Comparstively little sulphur is de-
rived fram sulphate, amd to date it is not an important source of sulphur.
Occurrence of the sulpbntes is widespread and they have many important

comeroial applications other than as orss of sulphur.22

- ———

The priacipel sources of sulphur in the world today sre the United
States, Italy, and Japan, with the former in the lead. Other countries
producing sulpbur, but of minor importance, are Chile, Spain, and the
United Kingdom (as a by-product of Chance-Claus process and in the puri-
fication of coal gas). Other sources of known production are Austria,
Ecuador, France, Norway, Sweden, Turkey, China, Gemmany, Fortugel, Greece,
Russia, Netherlands, East Indies, Bolivia, and Argentina., =Exploration

23
for sulphur was reported in Costa Riea, Nicaragua, Mexico, and Pelestine.

priscos, gp. oit., p. 597.

Zlv1a., . 597.

22R1agwey, Information Circular 6329, p. 5.

23R, H. Ridgway and A. W. Mitchell, "Sulphur and Pyrites," Minersls
Yearbook, 1936, p. 908,
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For meny yecrs past and until 1913, ninety-five por cent of the world's
supply of sulphur was mined and preporsd for use in Sicily. Sinoec then,
however, the United States has beocome the largeat producer contributing
sbout seventy-six per ceant iz 1934, of which seventy-one yper cent cane
from Texas.

4 brief discussion of the chief methods of sulphwr production used in

those countries that might be called competitors of the United States-- . |

, Y
that 48 to say Texas--will be given. Since the production of sulphur is

so dependent on the Frasch process, 1t will be described in detail. For
furthaer infommation on suwlphur produstion, the reader is referred to J. W.

Mellor, A Comprehensive Treatise on Inargenic and Theoretieal Chemistry.

Sulphur is one of the chief minerel productis of Italy. iith an snnual
output of nearly three hundred thousand motric tens, it is the most im-
portant salphur-producing country in Burope and ranks second to the United
States in world piroduction. The most important Italian sulphur deposits
are found on the island of Sieily, but sulphur alsc ocours on the mainland
in the province of Bailia, the Marches, Cempania, Calabria, 2nd Sienns.
Sieily bhas produced silphur for several hunired years, and estimates indi-
cate thet over 28,000,000 tons have been mined and extrected. At the be-
ginning of the twentieth century most of the world's supply of sulphur
came from Siclly, which now produces in the neighborhood of fifteen per
cent of the world's cansuuption.z5

Almost all the Sicilian sulphur is removed by undergrom-? methods,

muoch of it in accordance with the best modern practice. However, one may

1p1d., p. 903,

2DTbid. p. 4.

% Jones am Holt, op. cit., p. 587.
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ancounter many plants in which extramsly primitive mining methods are used.
Here, as has boen the practice for many generations, the ore is broken down
by hand, loaded into baskets, sand carried to the surface by men or by ani-
mals. During the past few years the construction of power lines has tended
touu:d a gradusl mechenization of the minea.

H'I.'he ore as minsd contains a high proportion of waste materisl and
hence it must be treated in order to recover sulphur in sufficient purity
to campets in the world markets.,

There are three prinoipal mrocesses of extracting sulphur from the
ore: by burning part of the sulphur in mounds called calcarn® by burning
part of the sulphur in Gill regenerative kilns; and by means of retorts
heated with superheated steem. Ths last two processes are the most effi-
cient and cause less demege to vegetation in immediate vieinity, since the
sulphur geses are not allowed to escape. Constant improvement in the ex-
traction devices has increased the recovery of sulphur from the ore from
gixty per ocent to ninety per cent. Bowa;er, one~third of the sulphur is
used for fuel except in the steem retort mot:lmd.26

The sulphur deposits of Japan are all of volesnic origin and usually
of the voleanic vent type. Since many of these fumeroles are still active,
a gmall quantity of sulphur is recovered by passing the escaping gases
through ocondensers. In the ordinery process, sulphur is charged into
retorts, which are then sealed =amd the sulphur is distilled with haad

2634y piward Thorpe, A Dictiomary of Applied Chemistry, V., 515-518.

264 dgewsy, Information Circular 6329, p. 19.

20rexas Gulf Sulphur Co., A Trestise on the Properties and Applications
9£ Sul&ul‘, P 6.
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produced by coml, The molten sulphur recovered in the condensor is moulded
in convenient sizes for shipnent.zv

The deposits of sulphur in Chile are in the volcanic districts of
thet country, being found in Atecems, Anmtofagasta, Taenma, and Arica. Only
& small peroentage is exploited, mostly in Tacna and Antofagests,

The Chileen sulphur deposits are mainly Sonfined to the volcanic peaks
of the Andes, where the high sltitudes and remoteness from railways re-
tard development. The deposits are usually found at altitudes ranging
fron thirteen thousand to twenty thousand feet and are difficult to operate
because of the rarity of the atmosphere, the cold, and the violence of the
prevailing winds.

' "t;x.xdarground mining is tﬁe mo.st common. The ore is dug out of the
mountains, sorted by hand, sacked, end taken to the refinery.

At the refinery, the ore is charged into cest-iron retorts thet
are heated, and the sulphur is volatilized. 4n alternative method uses
steam to melt the sulphur from the ore, which is charged inte a vertieal .
e¢ylinder. The everage production of Chile is in the neighborhood of
fifteen thousand tons per year.

Sulphur mining on 8 amall scale, including the production of eight

27
Thorps, op. cit., pp. 515-516.

27Riageway, Information Circulsr 6329, pp. 20-21.

2Trexas Gulf Sulphur Co., A Treatise on the Properties end Applicatians
of Sulphur, p. 6.

28pjagway, Information Circular, 6329, p. 20,

231‘6135 Gulf Sulphur Co., A Treatise on the Properties and Applications
of Sulphur, p. 6.
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hundred apd forty tons in Cesliformies in the early sixties from the Sulphur
Bank Mine at Clear lsake, has been carried on in the United States for a
long tima.zg Utah has been in and out of the plioture as a producer of
8u1phur,30 Nevada has madle claims about the value of her Humboldt County
mines, and bas had her production up to twenty-five to fifty tons per Qay.
But the meture of the deposits ealls for open pit mining and the resul ting
expensive method of refining by heat p'otmszaum,:51 that males the cost of
production too high for the West Coast to be an impartant competitor with
the Gulf Coest. The Toyah deposits in Texas are in the same category with
that of the West Comst. Hers, &lso, the method of production is similar
to all other open-pit methods for mining. Not until the Louisisna deposit

32
was opened did this country become & factor in the world output. Since

e

»

that time, Louisiana and Texas have controlled the world market, with
Texas gradurlly tasking the lead after 1914,

Louisisna and Texss were made the world's leading mroducers of sul-
phur by the Frasch msthod. There 18 no doubt that Italy would still be
the leader as it was befars 1900, but for the ingenious process invented
by Herman Frasch, The sulphur deposits on the western border of Louisiana
were discovered &s eerly as 1865 in e search faor ¢il, but the mineral lay
four hundred and fifty feet below the surfacs, beneath a bed of quicksend,

impregnated with poisonous fumes of hydrogen sulphide. A number of attempts

zg‘fbopaning of 014 Sulphwr 8 in Nevada Gives Western States Local
Source of Sulphur,” in Reviaw of the Pacific, March, 1928, p. 16.

aomdgway and Mitchell, "Sulphir and Pyrites,™ Mineral Yearbook,
1936, p. 204.

N peview of the Facific, p. 16.

saIbido, P 17,
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to sink shafts into the deposit led only to ocave~ins and loss of life
through inhalation of the deadly gas, until in 1891 & chemist, Hermen
Frasch, declaring thet "if we cannot go to the sulphur, we will make the
sulphur oome to us," devised the process that now bears his me.za It
was not until 1913, however, that his method became an assured success,
The Frasch process can be applied only to subterransan sulphur de-
posits, and differ radically from the recovery of any other type of
solid mineral or of sulphur in other parts of the world. Ordinery oil L
woll equipment is used to bore holes to the bottom of the sulphur beering
strata. Concentric pipes varyinz in size from ten inches to one inch are
placed 1n the holes, A ten inch or an eight inch casing extends to and
reats upon the cap rock. Inside this casing, a pipe, of smaller diemeter
(six inches) passes below the lower end of the casing, through the sul-
phur-bearing stratum, and rests in the upper portion of the barren an-
hydrite. 4 still smaller pipe (three inches) passee through the second
so that an amnuler space axists between the two; it extends nearly to
the bottom of the sulphur bearing rock mand reats on & oollar which seals
the annular space between the second and third pipes. Fimally, a one
inch air pipe, inside of the three inch line, extends to a depth alightly
balow the ocasing, apd is set in the barren anhydrite, is adequately per-
forated at two different levels, separeted by the annuler diaphragm or
collar, the upper set of holes permitting the escape of hot water and the
lower, the entrance of ths moltsn sulphur.,

In "steaming" a well, the hot water, heated to three hundred fifty

ssJones and Holt, op. eit., p. 586.
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degrees Fahrenhelit, passes down the amnular space, inside the six-inch
rips, amd is discharged into the porous formation near the foot of the
well, through the perforations in that pipe. The region through which the
water circulates is reised to a temperature above the melting point of
sulphur {250°F.). The liquid sulphur being heavier than water, makes ite
way dowrward, forming € pool around the foot of tha well, and after enter-
ing through the lower perforetions rises in ths three-inch pipe.

The height to which the swiphur rimes in the three inech pipe is the
resultant of its specific gravity and the pressure in the system estab-
lished by the operating pressure of tie pumps in the power house, which
is necsssary to farce the hot water into the deposit. The height may be
one-helf or two-thirds of the depth of the well. Compressed air re-
leased at the bottom of the central ows-inch pipe, uses and mixes in the
sulphur column, the weight of which i3 reduced by the aerificztion, thus
producing an eirlift that raises the liquid to the surface of ths ground.

Cholce of well location 15 influsnced by existing locel charecter-
isties at any point being considered, and will be detemined with reference
to underground %topographical features of the sulphur deposit and the con-
sequent reash of the hot water outwerd from ths well in bhorizontal and
vartical directions., Wells favorably located with respect to all the con-
ditions prevailing pump continuously over long periods, becoming in-
creasingly intermittent in their action as old age advauces. Smme wells
will last & year or more, Others cease to produce in a few weeks, due to
destruction of the woell equimment by ground movement, or to local dense-
nes8 of the gengue, which prevemts the circulation of hot water and molten

sulphur, 48 extraction of the sulphur proceeds, the integrity of the rock
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structure is weakened and its subsidence results in a gensral downwerd
creep of the overlying formetions, an imequality of movemsnt in which
different strata ars imvolved, finally bending or bresking the pipe so as
to put the wall out of sarvice.

Subsidence is a disadvantoge in mining in so far as it causes the
lose of producing wells and failure of equipment. This disadvantage is
more than offset by the relatively impervious character of the orushed
exhausted sulphur formation, Water cireulates through thizs ceved forme-
tion with difficulty and the incoming hot weter is therefore confined
to the porous unexhausted perts of the deposits,

Howaver, this condition of subsidence as a factor in the actual mining
operation does not rule at all of the sulphur deposiis being mined now.

In some oases the barren rock abore the sulphur stratum is so thick and of
such a cheragter that it is not orushed when the sulphur below is removed.
Produstion oosts in mining such &eposits ars greater than in those where
subsid ance tekes place readily.

In the most sucgessful type of dsposit, the gumdbo and shele, which
lie above and to the sides of the dome, are relatively impervious to
water. There 1s no natursl outlet for the great volume of water which
iz punped into the dsposit. The water is removed at practically the same
rete at which it enters by means of "blesd-wells.” These wells, located
at some distanse from the active stesming zonme, tap the deposit at lower
levels than the producing wells, and remove thewater which has cooled in
its downwerd progress through the porous rock formation. The inceming
hot water displaces the weter from which the useful heat has been removed

end the latter is progressively discharged to waste through the bleod wells,
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there beinz of course, a certain degree of dilution with the original
ground-watexr.,

Deposits which are not entirely emveloped by formetions impsrvious
to wator may loss & considerable amount of the water pumped in. This con-
dition obviously results in s material increase in the volume of hot water
recuired per ton of sulphur produced over that required in deposits sur-
rounded by the impervions strata.

Altheugh 6peration costs vary with the richneas of the deposit,
average figures show that to produce two thousand tons of sulphur it is
neceasary to heat 8,000,000 gallons of water by burning 4,000 barrels of
fuel. oil {or gas in thes s=zme heat quartity). It is estimated that lees
than two per cent of the heat put into the ground actually melts the sul-
phur, the remainder being dissipated, or heating the surroundimg rock. To
wevent wastege of heet by permitiing the melted minersl to run back into
the earth, however, & great many wells are usually sunk close together to
insure the sulphur reaching a pipe lino.&

Next to fuel, the greatest expenditure entailed by the Fresoh process
is for pipe, the lahar cost being comparatively mmall as the operation 1s
almost automatic. All pipes used for the transmission of sulphur are gal-
vantzed, to resist corrosive aetion. A one-inch steam line is laid inside
this sulphur discharge line to mrevent thes sulphur from solidifying. TFrac-
tiocally 211 pipes through which sulphwr is conveyed are equipped with such
stean lines. Fipe movement due to temperature changes is taken cere of by

expansion joints.

B4peview of the Pacific, p. 16.
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The steel derrick, and ‘anm@ of the drilling equipment to ralse
ripe, are left as 2 permanent part of the surface equipment of the sul-
phur well, for sometimes during ths life of a well portions of the pip-
ing must be ranoved for repeirs or replaceament. When the use of a well
is discontinued, the derrick and as mueh pipe as possible are salvaged.
The well is then permsnently cepped to prevent the escape of wsater.

Sulphur from the wells i{s collected at pumping stations, The dis~
charge lines from the wells deliver the sulphur into pmps at these
points. A group of wells may discharge at one pumping station. The
stations are located close to the area being steamed, usually within a
for hundred yards of the most distant tributary well. The sump is
dimensioned to suit the operating conditions, number of wells supplying
sulphur and so forth. The lining may be of any suitable meterial, but
cast iron has been found to be the most efficient. Steam colls on the
bottam and at the sides of the mmp are required to keep the sulphur in
the liquid state.

When the sumps &re reasonably full in the juigment of the operator,
ceantrifugel pumps, either stesm or motor drxiven, farce the liquid sulphur
through sulphur pipe lines to the vats., These pumps are specially designed
for this sexrvice, and the moving parts are either submerged in liquid sul-
phur or are stesm jacketed.

Punping stations are the central points from which actusl mining
operations are contrlled. The valves regulating hot water and air
lines, and sulphur discharge lines, are conveniently grouped so that the
station operator can adjust them readily. The best conditions for each
wall are determinsd by expsriment, and are controlled by conveniently

placed meters and gauges on air and water lines.



Sulphur from the pumping station is delivered to the vats through well
insulated pipe lines, each carrying internally a small pipe in which live
stemn 1s flowing for the purpose of keeping the sulphur well heated so that
it will move frecly with minimmm frietion. These lines discherge direct-
ly on the vats. In fact, a vat is formed by the solidification of this
liquid sulphur in & wecoden dbin. The sulphur is pumped into the bin at a

rate which inereases the height & few inches per day, the alight vertical
inoranent being & consequense of large horizontel area which provides

maximan cooling surface, and inwolves ample tonnfge capecity. As the
sulphur solidifies, it gradually dullds up into a great block of saolid
sulpino, bright yellow in colar. The wooden wat wells are built up slowly
and are kept tut & few inchee higher than the sulphur. They are tied

into the su.lpimr by means of short planks. Vhen a vat s complete amd
ready to be shipped, these wooden walls are removed. In a solid state

the sulphur, of course, requires no sapport and a large block will stand
inderinitely with its wooden skin peeled off.

Vat dimensions vary, and will naturally be governed by the methods
followed and the scope of the operation carried on. Sulphur for ship-
ment i8 blested from the face of ths vat as required. 4 vertioal block
from twelve to twenty feet thick is removed at ons time. DHoles are drilled
back from the face of the vat at suitable intervals apart. =Rach hole 1is
charged with powder and exploded. Most of the sulphur is thereby broken
into pieces of & size suitable for loading. Ilarge pieces are broken with
ploks to aizes whish can be conveniently handled. Locomotive cranes
equipped with two-yard glemshsll buckets, load the sulphur into reilroad

oars. Sulphur is loaded at the vats, directly into box cars for all-rail



movement, the box cars loaders being set on railway running geear.

At the mines of the Tezas Gulf Sulphur Compeany, permanently placed
vats are built up and bdroken down in rotation. The sulphur currently
being shipred has probably been in storege for omse to two years. Ome amd
ons-half million tons of sulphur or more is kept at hend. It is thowht
to be conservative menagement to carry such large stooks, dbecauss of the
necesnity of thoroughly cooling the sulphur, as well as the desiradbility
of maintaining at all times & sufficient quantity on the surface to pro-

vide against any possibility of a temporary shut-down in prod.tm*.:ion.:55

%Rﬂiﬁ of the Pacific, p. 18.

S pidgway, Infometion Cireuler, 6320, pp. 9-10.

3Smodern Sulphur Mining,” Texas Gulf Sulphur Compeny, pp. 8-17.
SSMellor, op. elt., p. 15,

55Thorpe, op. eit., pp. 518, 579,



CHAPTER II

THE RECENT HISTORY (F SULPHIR

The recent history of sulphur chronicles the rise of the United States
fran & position of dependence upon foreign deposits to a place of dominance
in world production, so that this country not only supplies its damestic
market but furnishes the outside world with exports approximating seven
hundred thousend long tons amuallyy/ This rise was made possible by the
invention of & new and ingenious method of mining, the Frasch hot-water
well process, and by the discovery of extensive deposits strategiocally

located near the comst of Louisiana and Texas and mear the sources of cheap

fuel supply necessary to the unique mining method employed.
During the first few years of the century, the sulphur-consuming

industries of the United States wore supplied largely with imported brime
stone and pyrites, dmestic pyrites deing of minor importance and domestic
sulphur almost negligible. The average annmml oonsumption of sulphur in
the first four years of the century amounted to 457,000 long tons, In
1903, the production of sulphwr in Iouisiana by the Frasch process begaen
on & large scaele, and the United States soon became an important factor
in the world market.

The thirteen year period, 1804~1916, wes characterized by a steady
increase in the domestic production of pyrites, by dn inorease in the im-
parts of pyrites, and by a sudden inerease in the production of sulphur.
Imports of sulphur decreased while exports increased, resulting in a net
anpnual outflow of six thousand long tons. If this net annual outflow is

deducted and proper allowance is made for a total of mare than a million
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tons of brimstons agoumulated in stoeks during the period, the totsel sl-
phur made availabls in brimstons emd pyrites indicates an average anmal
consumption of about 794,000 long tons of sulphur, exclusive of any
utilization of by-product ammelter fumes., About 517,000 tons of this aul-
pur consumed was derived fram pyrites,

The entry of the United Stetes into the Vorld War marks an importent
nilestone in the expansion of the American subphur industry. The need for

transportation facilities for essential traffic between the United States
and Burope resulted in drastic curtailment of bottoms engaged in other

traffic. Imparts of pyrites from Spain and TPortugal at first could not be
inereased to meet the growing demand. Later, in 1918, imports of pyrites
fell off in emount., Therefore, manufacturers turned more and more to
danestic brimstone.

At the @lose of the war many of the industries continued to use
sulphur rether than chenge their plants back to handle pyrites. During
the psriod 1617-1928, inclusive, the aversge aamel production of brim-
stone in the United States amounted to 1,608,000 long tons, compared with
" en amual averege of 365,000 tons for the period 1904-1916, dnclusive.
Imports of foreign sulphur during the period were negligible. Exports dur-
ing the period aversged annuelly about 449,000 long tons, insreasing from
152,736 tons in 1917 to 789,374 toms in 1927, but decreasing thirteen per
cent in 1928 to 6%‘,051 tons, Domestie pyrites production decreased from
an average anmel of 296,000 long tons, 1904-1916, to an averege amnual of
857,000 tons, 1917-1928, whersas pyrites imports dropped from an average
annual of nearly 800,000 long toms for the earlier period to an average of

279,000 tons for the later. Domestic consumption of elementel sulphur



exclusive of any utilization of by-product amelter fumes, and pyrites in-
creasad during the same time from an average of 794,000 tons to an average
of about 1,374,000 1:o:ms.1

The position of the United States as the major factor in world pro-
duetion of sulphur was mainteined ir 1929, The year was characterized by
record production and shipmants, a steadily maintained price, and a re-
duction of stocks. Exploretion by geo-physiocal methods and by drilling
in the Gulf coast region continued, new prospects being investigated and
same new discoverises being reported during the year. The consumption of
native sulphur and the production amd importation of pyrites increased
substantially.

Although the depression of 1930 affected most imdustries adversely,
warld sulphur production went forward without abatement, surpassing the
record total of the preceding year. The United States with en increase
of eight per cent accounted for eighty-five per cent; Italy with an in-

orease of eight per cent accoumted for eleven per cent; amd Japan with a
dworease of seven per cent accoumted for two per cent of the world pro=-

duction. However, the demand for sulphur declined substantially arnd stocka
wore accunulated in the gajor producing countries.

Spain, Norwey, Italy, and Japan were the leaders in the pyrites
industry. Increased activity in the production of pyrites was taking place
in the United States, Jugoslavia, and Canada. ZProocesses for the recovery
of the sulphur content of pyrites, as sulphurous gases or as elemental

sulphur, were developed in the hope of utilizing more completely the iron

1R, H. Ridgway, "Sulphur and Pyrites in 1928," Minerel Resources of
the United States, 1928, rart I1I, pp. 53-66.
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and sulphur contained in the pyrites. This was done to lsssen the cost
of produeing both produets, and contimied throughout the depression., Ex-

plaration by geophysical methods and by drilling in the Gulf coast regiomn
was continued, although the amount of exploration by geophysical methods
was less than in immsdiately preceding yea.rs.2

The full effect of the industrial crisis was reflected in the sul-
phur industry in the United States for 1931 and 1932, United States pro-
dustion dropped seventeen per ocemt in 1931 and fifty-eight per cent in 1932..
Itely showed no dscrease in produotion and Jepan showed a slight incresase,
Japan wes meking every effort to satiafy her home needs and enter the
export trade. This she mucceeded in doing by & sulphur-wool trade with
Australia,

However, the consumption of sulphur was greater than the production
under the curteiled progrem, and resulted in reduced stocks at the mrinci-
mal produsing cemters, Also plants were relieved of the pressure of pro-
duction, thus making eveileble equipment and personnal for experimental
purpoaea.s

Depression practices in all of the countries of the world were to use
hane products, develop hame industries, and meke work for their unemployed.
The United States sulphur producers felt the weight of this ametion from
Germany very definitely, by its inoreased recovery of sulphur from waste

coal gases end other by-product sources. Italy, Chile e&nd Austrelia

23, H. Ridgway, "Sulphur end Pyrites in 1930," Mineral Resources of
the United States, 1930, pp. 117-118.

3R. H. Ridgway, "Sulphur end Pyrites in 1931," Mineral Resources of
the United States, 1931, pp. 1l3l.
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subsidized sulphur pzwocmction.4 Thus, by govermment subsidies or new
manufactwring processes Chile, Norwsy, Sweden, and Australia becams factors
in sulphur production only during the depression years.5

Increased activity in numerous industries, more particularly the
various chemicel and fertilizer industries, was reflected in the market
danamd for sulphur durirg 1933 and 1934, World production of sulphwr in
ereased oontidérably, dus primeipally to the larger output in the United
States, where an excess of shipments over production decreased the sulphur
stocks held at mines. The United States entrenched itself firther in 1933
as the prineipal warld producer of sulphur by a large output from one new
property and by the development and equipment of amother property where
extensive reserves are reported to exist. Both new developments are in
Louisiana, Italy maintained e production during 1933 and 1934 that was
the largest for that nation since 1914. Japan's production incressed
sixty-nine per cemt from 193l to 1934. Norway's new Leander treatment of
pyrites caused it to ramain as & factory in the world sulphur productiom,
Spain's firat place as pyrite producer, was furthered by the use of the
new Norway process., Gemany held down her imports by increased production
of by-product sulphur from various industrial gases.e

Even though shivments exceeded preduction for the third consecutive

4Sowth, op. eit., p. 12.

Spidgway end Hitehell, "Sulphur end Fyrites," Mineral Yearbook,
1932-33, Part III, pp. 679, 684, 685,

5 Ridgway, "Sulphur and Pyrites in 1931," Minersl Resocurges of

6
Ridgwey end Mitchell, "Sulphwr and Pyrites,"” Mineral Yearbook,
Part III, 1935, pp. 1014, 1023,
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year, the sulphur interests in the United States showed losses in favor
of pyrites and by-produst aulphur.7
The United States continued to be the world's largest producer of
silphur in 1935, by a sizeabls mergin. Italy, in second place, increased
its produstion eight per cent over 1934. Japanese production in 1935
reached & record figure for japen of 138,000 tons. Rorwseglan output, which
comas from the treatment of oupreous pyrites, was about the same as in
1934, or about equdl led the imstalled eapacity of the producing plent.
Steps are being taken, however, to double the capacity of this plant in
the nsar future. In 1935, Fortugal began production of elemental sulphur
that was from the pyrites produced at the San Domingos mine, It is belleved
that Sweden mlso degan production of sulphur from the smelter geses at the
Boliden works at Ronskar. The Consolidated Mining & Smelting Co. of Canada,
Ltd., is bullding a plant for the recovery of sulphur from the smelter geses
at its amelter at Treil, British Columbia. In Gemany the recovery of sul-
phur from menufactured industrisl gases now equals half the indicated
domestic consumption. The menufecture of sulphur from netive anhydrite
has been demonstrated commeroially by a pilot plant in England. The process
is also deemed applicable to production of sulphur from amelter gases,
Spain, while holding an important place as a sulphwr producer, as
usual, was the most importent source of pyrites in the world; inoreased
output bas placed Japan in second place, while Norway dropped to third.
Consumption of both sulphur and pyrites in the United States in-

oreased in 1935. In the sulphur industry the year was charecterized by

7Ibid., p. 1028.
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inereased production, slightly increased shipments, decreased exports, and
a steady p»ri'::e.8

The mrice of sulphur has been maintained at a fairly uniform level
in the United States during its rise aam the world‘'s leeading sulphur pro-
ducer. This was possible largely because of the fact that the producers
realized that no country has a monoply on sulphur. When the mwomld-be
monopolist raises sulphwr to a mrohibitive price, he has always leerned
to his scwrow that world requiremsnts not only may be served by amy of
geveral mations, but alsc by any of several raw material sources.

Effarts to stabilize the price of sulphur in which the United States
was an interested party began in 19207. In that year an agreement betwoen
the Union Sulphur Company of Louisians, and the Sieilian industry assigned
the United States market to the former and the Mediterremean market to the
latter, but two new American producers found themselves able to sell sul-
phur {n Sicily more cheaply than it could be produced there. Decreased
Sicilian sales of sulphur led to 2n agreement between the American and
Sicilian producers in the spring of 1923. The Sicilian sulphur interest
was controlled by a campulsory consortium established by the government
in 1903, and oherged with the sale and regulation of the preduction of
Sicilian sulphur. To treat with the consortium the Americen Sulphur Export
Compeny, & voluntary American business organization, was formed.

The sgreament, which applied only to unrefined sulphur, &ssigns North
Amerioca to the American producers, Italy to the Siciliean producers, and

the remainder of the world proportionately between the two, with the provision

8r, H., Ridgwey and A. W, Mitchell, "Sulphur and Pyrites,” Minerals
Yearbook, 1936, pp. 895-896.



that Sioily may sell to any country a maximum of 65,000 tons for the manu-
facture of sulphuric asid. The agreenent pemits Sieily to export amnually
a total of 20,000 tons, including the 65,000 tons for sulphuric acid manu-
facture. It was to be valid until September 30, 1928, but could be dis-
solved before that time by not Je ss than six months' notice with the pro-
vision that the dissolution mey not occur during the sulphur selling aetmson.g

The esgreement was extended in 1926 and the atability of the foreign
market, which hed been maintained for seversl ysars, was threcterned by in-
creased production by the Montecatini interest on the mainlend of Italy in
1930, Inasmuch as this production was not included in the Sicilian-
American marketing egreement and was therefore free to compete in any market,
a controversy betwsen the Sieilian sulphur consortium and the Montecatini
interest followed, The Italian (overmument appoimted a board of erbitra-
tion, and settled the diffioculty for a short time.lo

The Sieilien Consortium was dissolved in 1932, and its stooks of sul-
phir was taken over, by the bamk of Sieily to avoid depressing the market ..t
Reports indicated, however, that the price was lowered in some foreign
narlets after the marketing agreement between Sicily and the Americen ex-
portars was millified by the dissolution of the consortium. Devalustion of
the dollar in 1933 placed imericamn exporters in a relatively favarable

campetitive position with reference to Sicilian producers. This forced

Ridgway, Infomation Circular 6329, p. 17.

°H. M. Meyer, "Sulphur and Fyrites in 1923," Mimerel Resaurces of the
United States, 1923, Part 1I, p. l.

loRidgway, Mineral Resources of the United States., 1930, Part II, p. 117.

1lpiagway and Mitehell, Minsrel Yesrbooks, 1932-33, Part III, p. 669.




the formation late in the year of a Central Sulphur Ssles Bureau to handle
' 12

the sale of all Italian sulphuwr for both domestic consumption and export.

In 19354 the newly orgzanized Central Sulphur Sales Bureau of Italy and the

sulphur Export Corporetion of American formed a new marketing agreement,
The new agreement provides for the allocation of world markets between the
two principals, excluding, however, North America and Italy. Both parties
are obligated not to sell under the minimm prics agreed ozz.l3

The average quoted price for sulphur, as reported by the trade Journals,
was unchanged at $18 per ton f.o.b. mines throughout 1835, This price
has been \;zxaintained in the United States and throughout the world since

4
1927 .l

1201 agway and Mitehell, "Sulphur and Pyrites,” Mineral Yearbook, 1934,
mt III’ pl 907.

13p4agway and Mitohell, Minerel Yearbooks, 1935, Part III, p. 1014.

14540 Minerel Yearbooks from 1927 through 1936.




CHAPTER III
TEXAS SULPHUR AREAS

[ Large acoumulations of sulphur are known to exist in two far-
diat;nt areas of Texas, one of which is _‘t_zher Tquh Basin in Culberson,
Resves, and Pecom Countiss of Trens-Pecos Texas and the other ared near
the Gulf Coast and the mouth of the Brazos aml Colorado rivers in Mata-
gorda, Drazoria, Fort Bend, and Wharton Counties. Also & profitable
arsa has been found in Duval County.\ The history and develoyment of
these arees hBve bsen as different as the distance is great between them.
Therefore, they morit seperate treatmsnt.

The sulphur of the Gulf Coast aree occurs in the intrusive plugs
or do;nes of rock salt and anhydrite which have pushed up from below to
varylng distances from the present surface, through the soft and yielding
cenozoic formations., Sulphur can be produced only from the limestone cap,
elthough the sulphur oocurs also in the anbydrxte:{’ The sulphur in the
anhydrite eannot be worked because the rock 1ao_lc;s the requisite porosity,
Occasionally it is in a more or less continwous bed, but usually 1t £ills
seans, fissures, and cevities, or is dissamninated through ths porous lime-
arl:one.2 The cap rock of the worked sulphur deposits 15 usually from five
hundred to one thousand five hundred feet below the surface, but in many
domes 1% has not yet been found, and in other cases it is still nearer
to the su:rttme.:5 @ sane two hundred known salt domes on the Texas-

Louisiana Gulf Coast only nine to date have produced sulphur in paying

1E. .. Sellavis end C. L. Beker, The Geology of Texes, II, 613.
21bid.
SLindzren, op. eit., p. 362, -
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quantities, ;"Whero a sulphur depoeit ocours at not too great a depth, say
not more than two thousand feet, it may be poesidle to work it commeraisl-
ly, if other factors are favoradls. ZRBighty-eight trus domes have been
drilled into. The safest sampling is done by assaying drill cores, oal-
culating the thickness of the sulphur in each holes, and theﬁ extend ing
this to adjacent holes. Naturally the thickness of the slphur-bearing
formation is en important factor. The content is usually expressed in
tons per acre, anything less than five thousand tons being probably un-
profitable, The extraction, of ocourse, is nsver complets and probably
often less than fifty per cmt.4 The diemeter of the salt dames varies
in size from one-half mile to two miles or mre.s/:/
" The importent producing areas, or dames, on the cosst are &s follows:
Bryan Mound, Big Hill Dome, Hoekins Mound, Big Creek Dome, PFalangana Dome,
Boling Dame, Long Poinot Dame, and Clemens Dome. Companies developlng, or
who ave ubdertaken to develop these domes ere: The Texas Gulf Sulphur
Company, The Freeport Sulphw Campany, The Union Sulphur Compeny, The
Duval-Texas Sulphur Compsny, Beker and Williams, or the Gulf Coast Sulphur
Compeny, &nd The Jefferson Lake 01l Campany of Louiaiam.a meh—&me_ahtu
‘be troated Beperetely.

Bryan Heights salt dome is located in the southern part of Erazoria
County, Texsas, one mile from the coast and three miles south of Freeport,
Texas, about forty miles southweat of Galveston, and sixty miles south of

Bouston.

41pid., p. 364.
S1vid., p. 382.

6‘rhis information was given to me by Mr. A. G. Wolf, Mining Enginser,
for the Texas Gulf Sulphur Company.
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( Attention was first called to Brysn Mound by S, ¥. FPeckbam, im 2
petroleum repart of the Tenth Cemsus, 1880. During the oll exciteanent
of the year 1901, the J, M, Guffey Petroleuwm Company obtained a mmber
of leases around and on the mound and commenoced drilling. The field was
considered valuless far oil and was abandoned. Other parties acquired
ths leases subsequently md attempted to drill for oil, but in each case
the operations proved fruitless. During the course of this work the
drill 1s reparted to have passed through large deposits of lime and
Mypsum, showing considerable quantities of sulphur. These materials were
encountered between seven hundred and nine hundred feet beneath the sur-
face,

In 1603, e oompany wos incorporated to prospect Bryan Mound for
sulphur. It was asserted that sulphur had been found in every one of
twenty-seven test holes put down, and that adout three hundred acres had
been proved to be sulphr-bearing to a woerkahls degree, Difficulties were
encounkered, however, in obtaining a right to mine under the Frasch process
petents then in force.. This litigation went on for seversl years, and it
seems that the Frasoch methol, or a variation of it wes used in 1912 at
Bryan Mound without the pemmission of the patent owners, Then, the 1liti-
gation was dragged along in court until 1919, In Mareh, 1919, the liti-
gation was settled by a decision of the court, shat the methods used were
to all intents and purposes the ssme &s those ocovered by the originel
Presch patents, which had expired, or were matters of such general knowl-

edge that they were not susceptible of patent, and were therefore open to

7Ridgway, "Sulphur,” Information Cireular, 6329, p. 13.
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the use of &11.8 v

A8 has been previously stated, about 1812, the property passed into
the hands of the Freeport Sulphur Company, anl & plant was srectsd at a
cost of $200,000. During the early part of December, 1912, sulphur wes
bfought up for a few days, but owlng to slight defects in the mac};nefy,
wrk osased for sams months, During 1814 or 1915, work was résmed with
e greatly enlarged plant .9 Bryan Mound wegs & he&tyy producer from that
time until September 30, 1935, when produstion was permanently discon-
tinved owing to exhaustion of reaervu.lo

Brysn Mound was one of the structural dames charasteristic of the
Migsissippl embankment which is evidenced on the surface by an sctual
mound, which rises about twenty-two feet above tide-weter. The cep rock,
roughly olrcular in shepe, with a dismeter of about one mile, contains
the valuable deposit of sulphur. The sulphur occurs in pockets and
oavities aml as streaks impregmating gypsum in a formation including
limestons and dolomite in which gypsum predominates. The sulphur~bear-
ing formation has a thickness of about one hundred and fifty feet, and it
18 overlain by seven humndred to nine hundred fest of gravel "gumbo," and
"eap rock,” One thousand, one hundred and forty-eight wells had been

drilled on this mroperty, of seven hundred eighty &cres area in an effort

8p. 5. smith, "Sulphur and Pyrites, in 1919," Minarsl Besources of
the U, S., II, 536.

“Ridgway, Information Circuler, 6320, p. 15.

1°R1dgwey end Mitchell, "Sulphur and Pyrites,” Minerals Yearbook,
1938, p. 904.
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to deplets oompletely the ‘sulphur.u The large mmounts of water nccessary
for the mining operations were barought in fraa the Brazos River in a oanal,

The charecter of the farmations at this property make it necessary
to resort to muddling operations in order to obtain a workable efficiency
fram the heated mine water. As the sulphur is removed from the foundations,
huge cavities remain becsuss the character of the cap rock is sich as not
to pammit any great subsidence of the unconsclidated formations from a-
bove into these cavities, As a result, the heated mime water escapes
through thess chennels without eirculating through the formations. In
order to combat this, mud is dredged at the surface, and put through
classifiers and machines for removing lumps and large pleces of materials
likely to plug pipes, and ths sludge is finally pumped underground. Its
filling of open cevities causes a more efficient circulation of the hot
mine weter.

The original estimate of sulphur at Bryan Mound was 17,000,000 tons.
Slightly over 5,000,000 tons were actually mined before the proparty

was abandoned in 1935.15

nLindgren, op. oit., p. 384,
1lpiagway, Information Circular 6329, p. 13.

113, A. Udden emd E. H. Sellards, Contributions to Geology, 1928,
Dniversity of Texas Bulletin, No. 2801, pp. 39-43.

lzmagway, Information Ciroular 6329, p. 13.

13 idgway and :itchell, "Sulphur and Pyrttes," Minersl Yeerbook,
1936, p. 904.

13%1111em Kennedy, ™he Brysn Helghts Salt Deme, Brazoria County,
Texas,"™ American Associstion of Petroleum Geologists Bulletin, Vol. IX,
Part I, 1925, pp. 813-625.
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The Blg Hill Sulphur dsposit of the Texes Gulf Sulphur Company is

located at Gulf, Mategarda County. It lies about midway on the coast
line of ths county and one mile from the shore of Matagorda Bay; twanty
miles southeast of Bry City and eighty miles southwest of Galveston.

The presence of sulphur in this locality was revealed in 1901, by
drilling for oil. In 1909 drilling of the dome for sulphur was under-
taken; it resulted in the formation of the Gulf Sulphnr Campany, sucoeeded
by the Texas Gulf Sulphur Company in 1918, Beeause of the war demends for
sulphuric acid and the poasidle shorteage of sulphur, the federal govern-
ment aided the development and equipment of the property. Conmstruoction
of the plant was commenced in July, 1918. The first sulphur was brought
%o the surface Mareh 19, 1919.1% The plant was thoroughly modern in all
its equipment and was plannsd to produce at least ons thousend tons of
;,fgxlphx:r a day.

» f The furnaces are soc designed that if one fuel is stopped, gas or oil,
” the bollers cen be kept going by changing to the other fuel instantly.
This necessitates keeping a large supply of fuel oil on hand.

As this mine was developed in a practically unsettled part of Texas
it was necessary not only to install the mining equipment but elso to
uild & town and the essentiel adjuncts for the workers. This gave rise
to an industrial settlemeént planned and executed in accordanse with the

beat modern jpnt'acti.ce.l5 The sulphur is minsd by & variation of the Frasch

U dgway, Infarmstion Cirgular 6329, p. 9.

15m{114p S. Smith, "Sulphur and Pyrites,” Mineral Resources of the
U, 5. 1919, p. 537.

18 arles N. Tunnell, "Texas Daminates the Warld's Sulphur Industry,”
in Texas Commereial Rews, August, 1930, p. 10.




A
process (described in & yrevious ehapter), the basic principle of which

is the injection of large volumes of superheated water into the formptions
for the liquidation of the sulphur. The water for Big Hill was brought in
from the Colorado River by & canal twenty-five miles long. This water is
treated by the lime-soda rocess, before heeting. The large mmount of
water pumped into the ground collects in the sulphur fornation beceuse of
the impervious mature of the material above and below. The cooled water
mear the edge of the formation is drawn off through bleed wells, and is
not used again because of the impurities it has collected. It is washed
into the Guif.)

» ' Production, from the Big Hill Dome, sterted in 1919, and continued
until 1932, It hegan egain in 19368, ren for elght months and closed docwn
permanently. For several years this property produced over & million
tons of sulphur a yeer, during which time it was the largest producer in
jtha world.

¢
In ths early days of this dome, it was estimated that over 11,000,000

y s

;
F¢
tons of sulphur were aveilable from the deposit. Records show that 7,000,000

£

tons had besn produced at the end of 1928, With four years and eight
months of further production, at a yearly average of 1,000,000 tons, there
shows & possible recovery of 11,500,000 tons and better from the Big Hill
Docme.l6 It would seem from the above figures that accurate estimates, of
recoverable sulphur are possible.

Like other sulphur deposits in this distriet, that at Big Hill ocours

in the cap rock overlying a salt dame. The dome has a diameter of about

18pidgway, Information Circuler, 6329, p. ll.




three-quarters of a mile, and before mining begen, the highest point rose
to an elevation of about forty feet above the sirrounding country. The
removal of the sulphur has allowed settling underground, &and what was for-
merly & hill is now a noticeable depression. The cap rock which econtains
the extensive and important deposits im camposed of (1) a barren cap of
limestons above, (2) the sulphur barren zone chiefly of limestone which
gredes below into, (3) a thiock deposit of anhydrite berren of sulphur.w
The sulphur occurs in masaive form in layers; as the rilling of
irregularly shaped cavities which sometimes are several feet in diameter;
in little bunches, specks, and wveinlets; and in beautiful orthorhambic
crystaels lining verga. It varies in thickness from sixty to ninety fest
and oscurs in a zone immediately below the limestons at depths of eight
hundred and seventy to one thousand, two hundred and fifteen feet. The
sulphur content of shis gone varies fram twenty to forty per cent. Un-
consolidated muds and sends lie above the limestone oap. The color of
the sulphur renges from & bright canary-yellow in both the erystalline and
massive forms to dark brownish and greenish tints in the mmssive fomm., It
is all extremely pure, and color is no indication of any appreciable per-
,ﬁcentage of foreign matter.
"' - Hoskins Mound is in the southeast part of Brazoria County, about

P
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fourteen miles north east of Bryan Mound and about twenty-five miles west
of Galveston.
& Detween 1900 and 1905, oil proepecting disclosed the presence of

" rich sulphur strata at Hoskins Mound, the sulphur remging in depth from

17
A. G, Wolf, "Big Hill Selt Dame, Matagorda County, Texas,”

Geology of Salt Dome 0il Fields, pp. 691-717.




eight hundred to fifteen hundred feot.le Several years passed without
any develomment., Then, the Texas Company of Houston began work late in
1521 on the deposit at Hoskins Mound, which hd a reserve said to contain
more than ten million tons of :mlphu:z'.lg

“;':‘Tﬁi”‘Not wishing to engege in the sulphur business, the Texas Compeny
entered into an agreament with the Freepart Sulphur Campany on Mareh 14,
1822, for the development of the deposit .m A plant costing over
§2,555,000 was built and production begean in 1923, The averege produc-
tion from Hoskins Mound has been nearly three hundred thousand tons
annually. At present it is one of ths most important producers of sulphur
in the world, being surpassed only by the Boling Dome aof the Texas Gulf
Sulphur Company.’>

<. ,° The charaster of the deposit closely resembles that at Bryan Mound,

| previously desoribed. Sulphur 1s prodwed at Hoskins Mound by a variation

of the Frasch process. Mudding operations, similar to those described

at BEryan Mound are used to fill the umlerground cavities. The main scurce

of water supply is Austin Bayou about five miles from the mound. ILarge

reservoirs afford an sdequate reserve of water. The water is treated for

22
the removal of scele-forming and corrosive subatances.

18R1dgwe.y, Information Cireular 8329, p. l4.

RH. 4. C. Jenison and 1. M. Meyer, "Sulphur and Pyrites,” Mineral

Resources of the U. S., 1821, p. 1.89.

BOB. M. Meyer, "Sulphur end Pyrites,” Mineral Resocurces of the U. S.,
1932| pp. 1"20

A

Ridgway, Information Circular 8329, p. 4.

22
Ibid.




During the latter part of 1931, improvements were made at the Hoskins mound
plant whioch increesed its water heating eapacity from 4,800,000 to 6,250,000
gallons per day, or approximately thirty per cemt. The improvements in-
clude methods of treating the water supply, the use of gases Tor preheating
fuel water, and other alterations to the boiler and existing equipment .23
This new improvement with the estimate of the reserve raised from 6,000,000

24
tons  to 11,500,000 tons indieates that Hoskins Mound will conmtinue to be
23
2 leading producer of sulphur for scmetime to coms,

.
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Boling Dame is located in the southeastern part of Wharton County,

88
about sixty miles west of QGalveston and fifty miles southwest of Houseton,

27
Discovery of sulphmr here in paying quantities was made in 1927, The

dome was losated by geophysisal methods incident to the search for oil.

The dome is one of the geclogio structure characteristic of the Gulf

coast region and is probably the largest salt dome ever found, being more

then four mides long in a north and south dirsotion and about three miles

wide, as determined by geophysicel methods. The extensive sulplur deposit
is located in a cap rock which overlies a salt plug and is overlain by more
than seven hundred fest of uncolmsolideted sediments and ¢&p rock. Drilling

%mdgway, "Sulphar and Pyrites,” Mineral Resouress of the U. 3. 1930,
iI, 1=0-121.

uH. M. Meyer, "Sulphwr and Pyrites, Minersal Besourses of the U. S.,
1925, P lo

sz:ldgvay, Minerel Resources of the U. S., 1830, p. 121.

26pidgway, Informstion Ciroular 6329, p. 1l.

®ge11amds and Baksr, op. eit., p. 613.

an
Tunnell, op. eit., p. 14..



bas detemmined as closely as possible the extent and approximete outline

of the deposit. The rdserves are said to be large, ths dome being sstimated
to contain several times as much sulpmp es the deposit in the Big H11

Deme at Gulf.

The sulphur is "mined” by the IFrasch process, which was developed on
similar properties in this region., The large volums of water required for
the extreotion of sulphur by this method is obteained from the San Bermard
River. The pmping plant hes & oepacity which is actually much in exoess

of plant requirements to take advantage of the soasonal variation in the
supply of water. Ample facilities for sta ing water have been provided in

the form of a reservoir two hundred end eixty-two acres in extent and cap-
able of holding 750,000,000 gallons. Part of the water required for opsra-
tion {8 converted into stesm, which is then used to run the pumps, genere-
tors, etc., to superheat the remaining water required for extraction of the
sulpimr, and to supply the steam lines used to keep the sulphur in & molten
state until it flows into the storage vats.

The power house hes ample oepaaity for mining purposes and in addi-
tion is equipped to furnish electricity, both for plant operation emd for
townsite uses. All water foar boiller feed and for the mine is treated in
the Cochrane hce-process plant, whica has a ompacity of 860,000 gsllons
per hour. Natwrel gas is ordinarily used, but fusl oil and even lignite
may be wmployed. !

The large quantity of water pumped underground to melt the sulphur
eventually requires an outlet. The removel of this water is known as
bleeding, and the so-called "blesd water" is removed through wells on

the edge of the operating area after 1is has given up the bulk of its heat,
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Because of the Impuritiss it ms absorbed in pessing through the formations
the bleed water is untit for reuse in the plent and oen not be discharged
into near-by fresh-water streamsa, It is therefore aerated to remove
hydrogen sulphide, treated chemically to remove other impurities, and them
condueted through a ditch twemty miles long to tidewater., The plant is con-

nected by il with the Gulf, Colorado, and Santa Fe Railwey ncar Magnat
and with the Gelveston, Barrisburg and San Antonio Reilway (Southsrn

Macific) at Newgulf Junction near the station of Boling,

Production of sulphur from this doms was begun by the Texas Gulf Sul-
phur Compauy, in the latter part of Merch, 1920, and by the end of the yeer
probably in excess of 300,000 long tons had been produced. There was &
mall production in 1928, end 1929 fram certain tracts on the dome by the
Union Sulphur Compeny, which erected & small plant and drilled a few wells,
Sud: produotion czme from leases in which ths Union Sulphwr Compeny, and
tho Texmas Gulf Sulphur Company each hed en 1nterost.ae

The Texas Gulf Sulphur Company bas spent well over §12,000,000 for its
plants and equipment at the Boling Came. In addition it has built o town
for itse m:nrlce:ma.zl9 This large expemiiture couplad with an estimated re-
serve of 40,000,000 tons, indicated contimuous activity far meany years.

rd Palengana Dame i in the lower Culf Coast reglon and is more than one
hundred miles west and south of the deposits in the wieinity of Houston.
It {s six miles from Benavides, in the east certral part of Duval County,

or about one hundred and ten miles due south of San Antonio, &nd about

28 pydgway amd Mitohell, "Sulphur and Pyrites,” Minerals Yearbook,
1934, p. 915,

mTunmll' op. g_j_s_t_o, Pe.- 14,
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halfway between Laredo, and Corpus Ghristt.so

i_; Palangma has the cheracteristiec strusture of a salt dome. The saelt
cone is approximately ecircular in ocutline with a djameter of aleven thou-
sand feet; it has a flat top covered by a cap rock which extends welldtown
the flanks dipping steeply away fram the salt core. Unlike most of the
other salt danes of the Gulf Coast region, the surficial expresesion of
this dame is & oircular ring of low hills surrounding & oentral besin.

The diamater of the floor of the basin is eight thousand feet, and the
dlameter of the ring of hills, which use fifty to eighty feet above the
floar of the besin, is 15,000 faet. The deposit is reported to cover the
greater part of 2,000 acres.

Palangana Dome was discovered in 1916 by the BEnpire Gas and TFuel
Campany, during a search for oil. In 1923, a sahallow test well on top of

the doms disclosed considerable sulphur. In 1924, the Texas Gulf Sulphur
Campany drilled twenty~five test amd the Union Sulpbur Company three tests.
An estimate was made that this property conteined detween 500,000 end
1,000,000 tons of sulphur. Production was started Fovember, 1928, and

at the end of the year approximately two hundred forty tons per day were
31
being produced.

The sulphur iz extracted by the Frasch process, and the weter neces-
sary for the operation is obtained from wells in the vicinity and requires
no treatment. There Are no large surfece reservoirs,such as &re character-

istic of similar operetions elsemhere, as the nature of the ground will not

aomagwaw, Informm tion Cireular 68329, p. 15.

SlRidgway, "Sulphur and Pyrites,” Minerel Resources of the U. S.
1929, p. 57.




permit storege of weter. Tenks were constructed which contained a twenty-
four hour supply of water. With a small sst-up in bollers amd equip-
ment, as ocmpared to the mejor plants at the other domes, the Duval Texaes
Sulphur Compeny continued to produce sulphur at the Palangana Deme until
April, 1935, when its operations there were diaeontinuod.sz

- e The Wth’% in Fort Bend County was disocovered after

N 1924, and has given evidense of oontéining a valuable deposit of sulphur.
The Texas Gulf Sulphur Compeny has escquired all the sulphur-mining rights
of the Gulf Production Compeny snd has been drilling the deposit to deter-
mine the extent of the ore body. A sulphur mining plent was moved to this
property from Big Creek Dame, preparetory to mine sulphur on & mmall 80&10.33
Production at Long FPoint was started in Merch, 1920, but on a much sneller
scale than at the other two operations of this company. No shipment was
made fram the Long Foint property until 1955,54 glthough it had been in
ocontinuous production singe 1930, and had produced well over 200,000 tons
of su.].pl.'xl.z.!.'.:‘s5

, ,/, The Long Foint dome is eharacteristie of the Gulf Coast Selt Dames and

is comparatively new property. No esiimate of ils reserve is available.
In the Gulf Coast area, betwesn the years 1924 and 1926, the Union

Sulphur Compeny which owned and opereted the Louisiana property, on whish

32pidgway, "Sulphur end Pyrites," Mineral Resources in U. S., 1929,
p. 178,

B1via,

34niagway and Mitchell, "Sulphur and Pyrites,” Minerals Yearbook,
1936, p. 903.

36
Ridgway snd Mitehell, "“Sulphur and Pyrites,” Minorals Yearbook,
1934, p. 915.
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the Freasch process was developed, set up a boiler plant at Damon Mound in
the northern end of Bragoria County, and later moved this to Big Creek in
Fort Bend County. About ﬁn‘oe thousand tons of sulphur was produced on
these properties before ablmdment.% Further mention of some of the
camerceial failures in sulphur production will be made in a later chapter.

Domes that are as yet undevelopsd will also be mentioned.

L.

7 The sulphur in Trens-Decos Texas ocours in the castile formetion of
mito end gypsum and is found both on 'the surface and under ground.

It is known in apprecisble quantity from north of Fort Stoeckton to the north-
west flank of the Guadalupe Mountains in New iexioo, and amall amounts

have been found in wells drilled in the Pemian basin to the east of Pecos
River, The deposits can be studied dest, however, in &an area in eastern
Culberson County extending from Delewere Creek, between Delawares aml Willow
Springs on the north and a line running three milles south of Rustler Springs
on the south. There are also some deposits in Reeves County west and north-
west of Toyah., In the vicinity of the oill seepage thirteen miles north-
east of Fort Stockton, Pecos County, Sulphur ocours in the gypsum at depths

37 50 A
. between forty and eix hundred feet bemeath the surfeocs, , '

A
The existence of sulphur in this section bhas been known since 1854,
when it was notioced in the bed of the Delawsare Creek, by Willism P. Elake,

geologist for an expedition sent out by the United States War Derartment

umg information was received by ocorrespondence with L. Mims, Vice-
President, Freeport Sulphur Compeny, Houston, Texas.

7Sellards md Baker, op. cit., pp. 614-615,

37E. L. Poroh, Jr., "The Rustler Sprirgs Sulphur Deposits," University
of Texas Bullstin, 1722, pp. 13-23,




undsr the ocmmand of Captain John Fope. 4 sample taken st the Delaware
Springs contained sighteen aml twenty-eight per cent of free sulphur and
samples of water from the springs were found to contain, smong other things,
consi@erable sodium éulphido. Among the cother important reports thet might
be mentioned are: Ir. George G. Shumand'e under date of Septenber 25, 1855,

Dr. Fugens A. Smith's, May 1, 1896, for Science Magazine, and a gemeral

sumery of the situation up to that time wes written by Dr. W. B. Fhillips

in the University of Texas Minerel Survey Bulletin, number 2, "Report of

Progress for 1901; Sulphur, 0il, and Quicksilver in Trans-Pecos Texas.”
38
In addition to the above reports there were & mumber of private reports.

Tarly in 1916, as &8 result of war oonditions and the increased demand
and higher price obtained for smilphur, this well known but neglected sul-

phur deposit of West Texas attrasted the attention of promoters and eon-
sidarable activity was aroused in their development. Many pramotion com-
panien wers organized, mainly in the north, snd much stock was offered for
sale both in northern states and in Texas. Inquiries regarding the de-
posits end the probability of their commercial development were received
by the Bureau of Econamie Geology of Texas, in such great mumbers that 1t
wes deemed desirabls to maeke a study of thes doposits,

Dr. Bnil Bose amd E. L. Poreh, Jr., geologist of this Bureau, were sent
out early in November, 1916, to make the neoessary investigations. After
the investigation, Mr. Poarch was left in echarge of the wark. BDe made a
very careful exemination and brought the information about the district up

‘o dai:e.:59

%8 pore! . op. cit., p. 26.

sgIbid.’ p. 8.
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A1) of the depositc where work was being dono or where considerable
work had been done in the past, were studied in detail, amd all other sul-
rour oceurrences that could be located were visited and examined.

Among the more important developments or prospects studied were: The
Johnson FProspect, the Eyle Prospeot, the Dot Prospect, ths Spenn-Felch
Holdings, the Holdings and workers of the Michigen Sulphur and 0il Campeny,
the Gecrgetown Prospect, the Cooksey Prospect, the Stinking Seep Prospect,
end prospects on and neear the University Lams.,

The faot thet hydrogen sulphide gas is encountered all over this
ares, that eulplmr is being deposited &t ths present time from the oxide-
tion of this gas, in solution or otherwise, and that muesh of the crystallized
sulphr, .judging by its location, must have been deposited by gases, leads
ons to believe that this mode of deposition was of considerable, if not of
primary, importance in forming this deposit.u

Tha first ettempts at mining and extracting the sulphur from eny of
these deposits were made about 1896 by & Mr. Choteau, of St. Louis, on what
is known &8 the Cooksey property. A vertical extractor, for use of steeam,
was in use there far some time, and it is reported that two car loads of
sulphur were shipped to St. Louis.42 In 1914 and 1916 most of the pros-
pecting and development work was oarried on in the Maverick Springs district.
Caspanies undertaking the development were: The West Texme Sulphwr Campeny,
the Toyeh Velley Sulphur Company, the Sun Sulphwr Compeny, the United States

®1vi4., pp. 24-56.

4114, p. 62.

42W. B. Philips, "The Sulphur Situation in Culberson County," Manu-
facturer'!s Recard, Beltimore, Meryland, December 7, 1916, p. 1451.
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Sulphiur Coupeny and the Michigan Sulphur and 0il Compamy. All of these are
canprised within an area of rive miles south west of Maverick Springs. The
Amerigan Sulphur Compeny opened & proparty near Rustler Springs anl pro-
duced a small emount of ml:ptu!r.’.‘“5

All effort to make sulphur mining pay in this distriet was unsuccess-
ful, Howvever, wa find prospecting still going on there year after year.
Jenison gpd Meyer, in Mineral Resources of the United States, 1921, report
the following:

In weztern Toxms the situation is sulphur fields changed from one
of optimism to disappointment, The Texas Sulphur Company of El Fasc, Texas,
wee pleced in the hards of a reosiver, the Great Southernm Sulphur Compeny
of New (rleans, Louisiana, which in 19820 made lavish promises, accomplished
little Qurirng the yesr.

It is reported that the Anglo-Ameriesn Sulphwr Compeny (Ltd.) of
London, has purchased one thousanmd two hundred amd eighty acres of patented
szlphur end oil lamis in eastern Culberson County, Texas. The tract ad-
joins the yroperty of the Consolidated Sulphur Company of Clevelend, Okio,

in the Rustled Rills distriot about twenty miles west of Orla, Texms, on

the Santa Fe Railway, gaia reported to bave cmtracted to pay
about sixty thou pounds for the property and to have meade a cash pay-

ment of tem thousand pounds. An operating ocompany, for the purpose of
developing the oil and sulphur resources of the tract, has probably been
organized in london by the time of writing.¥4
Evidence of the further progress of this company is not avallabie.
In 1928, 1t is reported thet a car load of sulphur-bearing material
45
was shipped as fertilizes from Culberson County. There is no further
mention of production in that vieinity.

The advantages thet this sulphwr distriet may have are: (1) it is

“mia.

44y, A, C. Jenison and H. M. Meyer, "Sulphur and Pyrites in 1921,"
Mineral Resources of the United States, 1821, p. 1€9.

45c. B, Nulihn and H. M. Meyer, "Sulphur and Pyrites in 1926,"
dinerel Resowrces of the United States, 1926, p. 297,




soven muxdred niles mpurer the western points of actual and possible con-
simption then the deposits a%t the mouth of the Broazos River; amd (2) the
initial iuvestment wowld be comparetively ~mmll with respect both to
yrospecting and developrent,

There ls & considernile smourt of sulphur ir this distriet within .
fif4y fcet of the suwrface axd it can be nined cheaply. Fractically cll
of the work in mining the sulpbur will bde by the openh~pit and bench system,
This syutea: could be used to a dapth of fifty feet. It is ocut of the

aestion to usa the Frasch Proeess, dbecause of the nature of the forretions

and tho doposits. Other undorground operations would be very expensive.

It muat be remembered that it raequires a good deal of money to go into the
sulphur hueiness and it requires & good deal to stay in it, to be ready

to take ocontracts amd ¢to fill them prmt;,;tly.46 AlBo, fuel and water are
scarce in that vicinity. Thers ars soms sulphur deposite in Culberson
anl Reeves Counties that ere worthy of zttention, and can no doubt be mede

a paying investment by & sirong mpany.w

48, 5. rmillips, pp. 1465-1466.

‘71’01'&!1, op. eit., p. 57.



CHAPTER IV
BENEFITS ACCRUING TO BUSINESS AND THE GR ERAL

FUZLIC, IN TEXAS, FRGY THE SULPHUR INDUSTRY

Sulphur has turned out to be one of the most valued friemis of the
Texasw-ani thoe smerioan--famer, whether he is a cotton plenter, a grain
grower, or an orchadist, & poultry raiser or & truck gardmer. Uses of
sulphur on the famm are increasing yearly. Ome of the most valuable of
these uses is in the manufacture of fertilizer, an industry which now
consumes more than twenty per cent of all the sulphwr produced in this
oountry. This use alone has been of inestimeble value to American sgrie
culture. Cotton continues to b9 of the greatest importance to Texas, and
bere, too, sulphwr plays a significant role., It has been only a few
years since sgricultural ocolleges &nd experimant stations devoted to
improving cotton discovered that cotionseed de~linted with sulphurie
acid is eagler to plant, germinates more rapidly, and produwes stronger,
healthier plants than seed not s treated. Today Texas is emong the
States of the South containing sottonseed de-linting stations; the sulphur
i{industry works hend in hand with ths cotton fammer. Sulphur s coame to
the aid of the cotton fermer in waging war against the ootton fleahopper,
a tiny inseot that has ocost Texns farmers many thousands of dollars.
Treating cotton plants with sulphur dust stops the fleehopper's demege.
The sulphur dusting treatment has increased yield of ocotton as much as
361 pounds of seed cotton per acre and has provided @ net gain to the
famer of as much &s $10.44 per acre.

But it iB not only the cotton famer who enjoys the benefits of sul-

0



phur, Grain fields in the West, infested with numerous devastating
weeds, are sprayed with sulpimric acid, with the result that the yield
of those fields is from fifty to eighty per oent greater then that of un-
syrayed fields. The orochards of Amsrica~-notadly the citrus groves of
the Lower Rio Grende Vallsy of Texas--are protected from disastrous attack
by parasites by sulphur sprays and dusts. On poultry farms sulphur has
besn used for years in the control of lice, mitss, and chiggers, and it
has been shown to bs of valus in fighting diseases that attack poultry.
Obviously, the fammers of Amerioce have much in ecoemon with the sulphur
industry of Amerioca. To & very great extent, the problems of one are the
problems of the other.

Baymers ars not, of oourse, the only class profiting fram the use
of sulphur. This mineral plays & part in our daily life that is not
often recognized by individuals engaged in businesses and professions
whick do not call for its direct use. The list begine with acids snd

oconcludes with water purification, and in between those two thers is an
emazingly wide diversity of products and 1nduatr1ea.1

All campanies responsible for Texas Sulphur developmsnt are like-
wise responsitle for bringing more than mere wealth to the Gulf Coast
section of the state. A glimpse at the activities of the Texas Gulf Sulphur
Company, the world'a largest producer, is only representative of what the
several ocmpanies hevs contrituted towards meking Texas a Qiversified

state with mining and industry keeping balance with ferming, renching,

lm infomation in the foregoing peragraph was taken largely from
"Sulphur and Yivilization," in Texas Weekly, January 2, 1937, XIII, 4;
West, IV, 363, VII, 203,219; and South, p. 4.
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lumbering, shipping, manufacturing, and petrolewm refining.

At Oulf, a thriving little city of 1,800 population, the Texas Gulf
Sulphur Company erected modern hames for employees. Good schools, churches,
a hospital, good streets, and all modern conveniences pramote the best of
living conditions.

Newgulf st the Boling dome, too, has been developed by the Texas
Gulf Sulphur Caapeny. Three hundred modern homes equipped with sanitary
sewers, electricity, and poe running weter are provided for employees,
From five hundred to seven hundred workers are amployed with a total popu~
lation of approximately 1,800. Here, too, schools, churches, resoreation
faoilities, and other features have been provided far furthering the
eoducation, religion, health, and happiness of members of the 1nduatry.2

The importance of the Freeport Sulphur Compeany is reflected in the
mannex by which the oity and its port have developed coincidently with
the growth of the industry. Two large mines ars opereted in the vicinity
of the tom by the sulphur compeany, and scmething like thirty per cent of
the world's supply of elemsntal sulphur is shippsd through the port by
this oompany, thia tonnege constituting the major partion of the outgoing
traffic through the part. The devaloyment of the port has dbeen mmde
possible by the assurance of the tonnage contributed anmmlly By the
company in the form of taxes.

Therefore the growth of Fresport is traceable to the develomment of
its greatest industry. The Freepart Sulphwr Canpany, since its organiza-
tion in 1912, has bdesn actively supporting the dietrict progrem of improv-

ing harbor facilities, and the officials of the campany are bending every

“runmell, op. cit., p. 16.
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effort at the rresent time to build up industries in the vicinity.3

Operations in the Gulf Coa st sulphw fields are in every respect
charscteristic of large scale industry. Ome is impressed by the megni-
tude of plants, quality of managerial and labor forces, and quantity
and regularity of production.

Huse buildings with smokestaaks: towsring fer above the surrounding
country may be seen for miles across the level coastal plain, and are
made much mare conspicuous by the almost ccomplete absence of other develop-
monts. Inside thess strustures are numsrous large boilers which heat
daily millions of gallons of water and compress similar volumes of air
used in stemming the undergrwund sulphur deposits as well as providing
heat for all sulphur-transfer lines, The same bulldings house eleotric
generators tat provide power for drilling, lighting, and to a very
limited extent the movement of sulphur. Fuel demands have led to & pipe
line extension from conasiderable distance in order to provide the plants
with natural gas which bhas recently displaced fuel oil., PFusl costs far
such & plant may reach $4,000 or $5,000 rmily.“r More than $12,000,000
was invested at Newgulf by its owners in building mining facilities and
modern accommodations for employees, while several additional millions
of dollars were spent in producing the sulphur reserve before a single

ton was shipped to mrlnats.s

30. M. Hemxuond, "Freeport and Its Sulphur,” in Texas Weekly,
August 12, 1933, IX, 8.

4%, A. Browns, "The Sulphur Imdustry of the Gulf Coast,” in Journal
of Gecgrephy, XX, 230-231,
STunnell, op. cit., p. 16.



Same idea of the sulphur indusiry's econmmic valus to the state is
contained in the following data, ascquired from the records of the Texas
Gulf Sulphur Company:

®igures for Nine~Year Period, 1925-1934.

Expenditures for labor $15,300,000
Zxpenditures for fuel end supplies 29,700,000
Reilway freight paid 20,000,000
Taxes to etate and mbdivisions 10,000,000
Royalties to Land Owners 7,000,000

Total of one company's expenditures
flowing directly into Texas chan-
nels of trade. 2,000,000
In addition to the above, it is worth noting that sulphur shipments
by ocsean going freighters, either coast-wise or foreign, dring into Texas
ports many ships which make substantial expsnditures for fuel, labor, and
other items. The total of such expenditures is not availadle, ﬁut the

tonnage of sulphur experted from Texas ports, for selected years, is as

follows: ®
Year Exports in Tons
lo27 848,427
1928 883,121
1931 429,233
1633 514,628
1034 415,147

An analysis of ths consolideted purchases by the major sulphur
companies of Texas (The Texas Gulf Sulphur Company and the Freeport
Sulphur Gempeny) emphesized the economis value of the state's sulphur
industry. The smalysis is reduced to tonnage sctmally purchased in an
average year, since weight is the only camparable termm which may be
anployed. Doller terms would be oconfusing, due to a probable variance

in prices paid by the oompanies, discounts, taken, etc. The analysis follows:

®south, op. cit., p. l4.



Purchases of Two kajor Texas Sulphwr Companies
For an Averege Year, In-State amd Out-of-State
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Item Turchased

Autamobiles, boats and parts
Hlasting powder, explosives
S8alt Cake
OCoxmarcial fertiliser
Iron sulphate
Miscellaneous Chemicals
Lime
Cement
Drilling rigs and parts
Kleotrical equipment and supplies
Pusl Oil
Gasoline and lube oils
Ice and food prodwts
-Bujlder's Supplies
Pipe, iron anml steel
Plpe fittings
Stesl plate, bars and rods
Lubricents
Lumber
Maochinery and repair parts
Paints and vearnishes
Sani, gravel and shell
Railroad supplies
Welding gases and black coal
Miscellaneous
Fuel ges, MCF

Total Tomnage, not including

Fuel Gas

Tons Bought

_E State
42

222
130
341
4,254
517
142

5

1,342
2,280
1,600

425

Vi
06
2,097
8

134
2,619
15
235
122

10,000,000
16,561

Tons Bought
o of Bheto

33
146

4,897
95
142

7

333
20

14
90
113

8,580

local, or intrastate, railroad freight peid by both major coppanies

in & nommal yesr sggregates $2,200,000.

As an employer of labor, the sulphwr industry of the state renks

‘high. Aversge annual employment of wage earnsrs (not executives, stc.)

fluctue tes between 1,500 and 2,000 in sccardande with conditions in the

trede. Average smmml payrolls to wage-earmers is $2,696,000, All

7.

Owth' 92. Cit., pp. 15, 160



figures are for the two major companies otnly.8

The manegement and labar force are of ocompearatively high type. At
the head of the business is a corps of effioient, well-treined, and ex-
perienced executives and technical staff, including mining, mechanieal,
and alectrical engineers, and chemist stationsd in modernly equipped
offices, or overseeing the work in the fleld.

Next in rank is a host of skilled white laborers, as carpenters and
mechanics, who also demand high deily wages. And still further down the
list a number of unskilled workmen performing the more menial tasks at a
relatively lower wago. ?

Labor is on the eight hour dsy basis and operations continue twenty-
four hours a day, every day in the year. Contentment among the laborers
is swggested by the complete absence of any organized troubles, Working
conditions within the industry are remarkably fine. Both major compenies
heve inaugurated old-age retirement pension systems with substantial
company comtributions. Hospitalization provisions are of the most ad-
vanced kind, end at company towns, it seems to have been the policy to
provide the best possibdle in the way of recreational feoilities, modern
convenienoces, etc.lo The "sulphur towns" are towns of good citizems and
good citizsnship.

Through its payrolls, purchease of supplies, reilroad freight charges,
eto., toteling millions of dollars annuelly, in #ddition to its large tex

8 .
ibid., p. 15.

9
Jrowne, op. ¢it., p. 232,

Oscuth, op. ott., p. 16.



peyments, the sulphn industry has contributed largely to the progress
and prosperity of the Gulf Coast area of Texms in which it has opsrated
for meny years. It has barn an important share of the cost of local
governuent in the counties and school distriets where its properties are
logated.

In the four counties in which the industry operatss, (Brazoria,
Mtagorda, Wharton, and Foart Bend) fine highways, beautiful and commodious
school buildings, and mmerous other public improvements bear tangible
teatimony to the developing influence of the industry, Independent
school districts of which the sulphur properties constitute a very mmall
part in area, are mipported almost exclusively by oompany taxes.

In the nine years from 1925 to 1934, the Texas Gulf Sulphur Company
bas paid in labor alone am aversge of about $1,700,000 each year, while
its expenditures for fuel and supplies, which likewise bring widespread
benefits to labar, avereged approximately $3,300,000 each year during the
periode.

Its railway shipments involved freight payments of more then
$20,000,000 or an average of nearly $2,500,000 annually. Here sgain,
the contribution to labor and gensral business was most substential.
Here, also, might be mentioned the cost of the upksep and operetion of
the loading facilities at Galveston and Freeport.

Duaring the nins year period taxes which the oompeny peid to the
state, end counties in which its mines are loocated reached the total
of elmost $10,000,000. While paying this sum in support of local and

state goverments, it distributed approximately $7,000,000 in royalties



$to land owners in the seme period.ll

The above figures show in a broed way #mt the sulphwr industry
means to Texas. Looking at ¢t on a msll scale, we will £ind many
benefits that do not merit a d{scussion in & paper of this kind.

From the start alresdy made by kindred industries coming to Texas,
the s8cid plants, etc., we can look forward to still more denefits from
our sulphur industry. PRurther mention of the acid plants will be mede

in a later ahepter,

11 R
Dmh, 22. c_ii., p. 14.



CHAPTER V
SULPHUR AND TAXATION

Looking briefly at the origin of the tax measures now levied upon
sulphur, it may be said that two of them now relied upon had their
beginnings with ths Republic and continued down to the present day.

These are the od valorem property tex and the oocupation taxes. The
occupation tax has in the pest, as at mresent included measures which

went afield from the prinsiples of taxing mere ocoupations. At times

it has substantially put into operation sales taxes on corporations,

levied undor the guise of ocoupation taxes for want of better constitution-
al &thority.l

Another tax levied upon sulphur and which is therefore nscessary to
be considered here is the franchise tex.\/This tax was first used to pro-
duce revenus in 1894 and has undergone various changes, chiefly upward
as to rates anl bases, The provision of the law under which franchise
tax colleations are now made fix the tax to be paid on authorized capital
stook, surpluses and undivided p.\'oﬁ.ts.8

Property taxed at 8d valorem rates, in the gensrel terms of the
statuté, consista of all property, reel, personal o m:l.zed.s axcept such
as may be specifically exaupt by law. Real property, for the morpose of
taxation includes land and the improvements thereon, and all mines and

laeorge Amistead, The Texms Tax Problem, pp. 10-1l.

2Ibid., p. 16.

SRevised Civil Statutes of Texas, 1925, Vol. II, Art. 7145,
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mineral umder the sane.‘ Oceupation texes at present may be considered
as falling within two groups: first, taxss imposed for a license to do
business, and second, upon gross recaipts of business enterpriaeu.5 That
group of occupation taxes based upon gross receipts of the tax payer are
commonly called "gross receipts taxes" and "gross production taxes.” A
gross produetion tax is collected in Texas on petroleum and sulphur. How=
gver, this gross production is prectically the seame as & severance tax.
Armistead says that "ths gross production taxes levied on the two products
in question are as truly severanse taxes &s if they bore that nama."e

Our Comstitution provides for the above mentioned taxes and places
auphesis on equality and uniformity in all tmticm.7 The rule of uni-
formity bas been rigidly construed several times when brought to judicial
test, but the attitude of the sourts has deen mariked by reasonmble views,
The stetutory requirement as to taxable velus is true and full value® de-
fined in law as "the fair market value in oash . , . &t $hs tims of
essdsamment . . . the price which could be obtainsd therefore, at pri-
vate sale ond not at forced or auctlion mxlea."g Revertholess, true value

10
is rarely used ams the basis of assessment,

41b1d., Art. 7146,
Sarmistead, gp.. cit., p. 16.
®Ibid., p. 18.

7Constitution of the State of Texas, Art. VIII, Sec. 1.

BRevised Civil Statutes of Texss, 1925, Vol. II, Art. 7174.

0
Tbid., Art. 7149.

1°Amistead, op. ¢it., p. 12.
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The gross production phase of the ocoupation tax has at ons time and
another been sutmitted to judicial test both upon the issue of camstitue

tional validity and the further constitutional question of equality and
uniformity. The courts have held that they were ococupation taxes, and
that the application was equal and uni.to:."m.:Ll

Thus, we £ind the ad valorem tax, gross production tax, and the
franchise tex legally levied upon sulphwr production in Texas, and inter-
meiad by the courts as equal end unifoom taxmation. BHowever, all do not
sgree in the supposed fairness that exists in sulphur taxation, Lot us
oonsider the point of view held by those who are of the opinion that sule-

phur can be texed adequately by the ad valorem tax only,

Sulphur i8 now adequately taxed on an 84 valcrem basls, begause all
its lands, power plants, equipment and stocks, and practically all of its
investment is physiocal property which can be and is assesssd by the county
tax assessors and boards of equelization, the legally constituted author-
ities for assessing and oollecting ad valorem taxes. Sulphur roducing
lands are assessed at values rarnging frem $2,000 to £18,000 par aore,
which but for their mineral velues would be assessed at $2,00 to $10.00
per acre, The productivity of lands is recognized by all t;;asesning
authorities as 2 faoctar in determining values, Sulphur producing lands
assessed at §18,000 per eore yield produsts valued at 10,000 to §15,000
per aore par anmm. In addition to the real estate value of §2,000 to
$18,000 per acre, a2ll power plants, machinery, buildings, derricks, drilling

rigs, pipe linss and other equipment wsed in the production of sulphur are

]JTbido » P 18.
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assgased at their merket valus. The land values are camparable with farm
land assessed at $1€,00 per acre that produces orop valuss of £10.00 to
$15.00 per acre. Bus, unlike othor products of the soil, which &re nok
taxed after they are produced and held in starage, every ton of sulphur
that is produced is hald in storage for a psriod of one or more yoers and
iz again asasessed as "goodz on hand™ on the first day of Januamyy each year

at its market valus,

A group of owr legislators maintein that as long as the State retains
a state and local ad velorem tax, our natural resowrce industries should
not be burdened with saversnce or gross receipts taxes in addition to the
ad valorem tax. 12
urged the Houss not to adopt a policy of "taking necessary funds fram

George Howard, in the Texas House of Reypresentatives,

3
injustries and putting them in the hands of politioians."l reuinding
members of the competitive threats of mibstitutes for sulphur whish cen
be produced in other states.

Instead of impoeing heavy taxes on oil, sulphur and other natural
resource rroducers, said Paris Smith, representative from Matagorda and
Brazoria County, ths State should "put its arms around them end be darn
glad to eve them hore."u' Otherwise, he argued the State would be faced
vith the task of paying pemsions to persons more than twenty-five yeers
of age rather then sixty-five.

Jeff Stineon, snother representative, counseled the House against

13y oeport Sulphur Compeny Femphlet (unpublished).
157me Dallas Maming News, March 28, 1937,

Urpia,
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an excessive increase in the tax on sulphr, recalling that the State's
yleld declined seversl years ago when the rate was reaised from fifty-five
to seventy~-five cents a ton, and said a similar oondition might result
fran boosting the tax to as muoh as ome dollar and fifty cmta.w

The representatives of the sulphur interest in defense of their
&titude sgainst higher texstion poirt to the faot, that in the face of
growing taxation in this ocountry, foreign countries such as Italy, Russia,
Japan, and Chile a&re subsidizing their suwiphur industries either through
outright bounties or through quota proviasions to protect home merksts or
by bilateral trade agreements to encourege foreign dmand.u Toxas sule
phur interests appear not to be so muoch oconcerned ovexr the prospects of
inmediate developments from known resources, as over the possidility of
intensive foreign explorations unoovering vast new rescurces that might
destroy entirely the present largs, though decreased, export market for
tle Texms prodnct.l?

It is further pointed out that in considering the problem of texing
sulphur, we must not forget the fact that sulphur mining is a hazardous
occupation. Fortunes have been won, tut fortunss elso have been lost, and
meny & lifetime of labor spent in prospecting hes been left unpﬁid.le
Sulphur bes been encountered in some quantity in the cep rocks of most Gulf
const salt domes, but only in a very limited nmumber has it thus besen found

15
Ibid.

18y, Dallas Marning News, Centémnial Bdition, June 7, 1936.

17 b4,

is
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to be pressnt in sufficient quantities, or existent under such conditions,
as to justify moducing operetions. Even the Tax Survey Camittes was
aware of heazards in the industry:

It would bahly be impossible to esecertain the sums of monsy that
beve been spent by the lnlphnr industyy in futile prospecting of cap roek
areas, &lthough great expense has been entailed. The actual comiition
oan be determined only by drilling and scientifiec sampling, followed by
investments in plants end machinery needed for canverting the mineral from
a solid to a liquid form, all of which calls for heavy expenditures in 19
meny areas on the chance of finding some that oen be commercially oparated,

™
\“J’i‘ The hazards incident to the exploration smd producstions of sulphur
are gfeat, anl the queation of dstermining when the existence of sulphur
in one of these sap rocks areas is aotually susceptible to commercial
development is a highly complicated ome.m Profits cut dom by taxation
will tend to lessen exploration and development.

Twenty-two stetes have only & general property tax, with no special
taxation on naturel resources provided for, Seventeen states that have
special taxes on mtursl resources levy no other tax on them.zl The Texas
sulphur interests pay not ounly the three types of state taxes, but to this

22
is added the taxes of all other politieal subdivisions.
The taxes that other industries pey is used alsc ag sn argument for

feirness {n taxing the sulphur industry.

19 wraxation of Naturdl Resources,” Report of the Tax Survey Cammittes,
The L5l

osreated by the First Calle d session of 42nd Legislature, p. 220,

D1v1a., p. 229,

 premmona,, op. eit., p. 8.
2lme Dallas Morming News, Centenniel Mition, June 7, 1956.

22)nmal Repart of the Comptroller of Public Ascounts of the State
of Texas, 1935, p. 179,
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1. Taxes from Sulphur Industry, 1935

Total assessed velue $42,300,000
State ad valorem tex G 62y $262,260.00
Severance taxes 994,568.17
Total taxss paid to State (not in-
cluding county and locel texes) $1,256,826,17

2, Taxes from Goods and Merohandise

Total assesesed value 149,261,300
State ad valorem tax @ 62¢ 925,420,068

3. Taxes from Bank Stocks, Money and Credits

Totel assesssd velus 51,646,178
State ad valorem tax @ 62¢ 320,205.82

4. Taxes fyom Reilroads

Total assessed valus 192,102,132
State ad valorem tax @ 62¢ 1,1901,033.02

5. Taxss from Live Stoeck

Total assessed valus 80,205,440
State ad valorem tax & 62¢ 497,273.48

6. Taxea from vohiocles, sutomobiles,
%gs, ato, 77,145,173
State ad valorem tax @ 68y 478,299,628

7. Texes from Pipe Line Campanies

Total eassessed value 111,126,448
State ad velorem tex © 62¢ 688,938,68

The sulphur industry, with a valuation of some forty-two million
dollars, pays into the state treasury, through both ad valorem and severance
taxes, nearly thirty per cent mare than the state derives from ad valorem
taxes on all ths merchandiss stocks, materials, and mamufactured articles;
approximately four times as much as the state gets from taxes on bank stocks,
monsy and oredits; alightly more than all taxes from railroads; more than

twice the taxes from livestock and ferm vehicles, and approximestely twice
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as much as taxes derived from pipeline compeanies. This seems to them an

unfair proportion.

No

“. "% Then, the Toxas sulphur companies consider themselves as merely pro-

: z
- S

ducers of crude sulphur. They liken their position relative to the sule
rhur inductry as not different from the place the cotton farmer ocouples
in the cotton industry, After the orulle sulphur is produced and sold,
it is either processed or refinsd and umed in acid manufacture of almost
sountless industrial, commereial or sagriculturel comnodities. The com-
raretively small price which the produsers of crude sulphur receive, there-
fore, has ro relationship to the price which the ultimate consumer peys
S 23
fr produsts into which sulphur enters as & constitusnt part. Sul phur
is 8014 under long term contrects, which provide for reductions bdut mot faor
inocreases ¢o be pmssed on to conmmers,

let us Bow consider the gross produstion tax, or severanse tax. Those
who favor it advance various reasons for thelr opinions. To make curssclves
clear let us take Cooper's definition of & severanse tax and apply it to
the gross production tax now levied on sulphur:

A severance tax such as referred to here iz & tax dedusted oar severed
from minerals produced; it should have a fixed value in dollars end cents
appliocable to unit quantities roduced rather tban to the markst value
of production. It is a tax on the privilege of roducing a given quantity
of matural resources, and should be paid equally on all production regard-
less of whatever its pupose or intended use. It should constitute a
first lisn by the state on naturel resources. It should be paid by the
responaible operato;é‘axn no part should be deducted from any royalty pey-
ments or ocontrects.

This 18 an exsct description of the (resent gross wrodustion (oosupa-

Sineport of the Tax Survey Committes, p. 230,

B4 B. Gooper, The Permanent School Pund of Texas, p. 178.
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tion) tax. Justification for the present tex is set forth by our State
Tax Commissioner as follows:

It brs boen but & matter of e few years, ocomparatively speaking
aginos conservation of matural resources of wanltg%irat beganpgo appéal

4$0 the minds of politioal economists, legislators and others in suthority.
Sinse then what was at first but a growing sentiment has ripsned into con-
viotion., The theory that & grant of land carried with 1t an emolusive
title extending from ths center of the earth to the dome of the sky has
been suefursoded by & mere modern doctrine to the effect that minerels and
other alamentsa of maturel wealth are properly to be considersd as a oconon
heritage. BSo far as concerns the sover®ignty, the old fashigned dootrine
of "finders keepers” no longer obitains,

The doetrine itself is gradually but surely widening. Onse persuaded

that a ggowmm Provilence nﬂu’ intenisd these stores of natural wealth
for the it of the few, i{s but a short step to the conviction that
they wore destined for the benefit of all., And 30 firmly bas this con-
viction besocome rooted that in most Americar states minerals may not be
severed from the soll except upon oonditions prescribed by the sovereignty
itself. Nor will the sovereignty pemnit waste of netural wealth, minersl
or non-minersl. The owner of a forest for sxsmple will not be permitted
wentonly to destroy standing timber., Under Conservation laws, the state
steps in and declares, "Thou Shelt Not!™ Ownership of & trect of land,
even though enclosed, does not elothe the owner with autharity to huut,
trap or kill the wild game found theareon,--exsept upon conditions goacribed
by the state. Neither may tho owner of land abutting on a streem take of

its waters exoept upon authority of the State.

It appears to be generally accepted, that irreapective of the verbiege,
or terms, of & grant of land from the sovereignty,,the grantee acquires no
rights as against paramount needs of civilization. Anml particularly is
this true of minerels fugitive in character which although severed upon one
trect of land, may, due to its fugitive state, be drawn from under ad jacent
or distamt trects. Nevertheless, the principle extends to all sources of
mineral wealth, The courts, both state and federal, while differing at
times upon methods are sgreed upon the noiple involved, In Permnsylvania
a per ton charge is imposed upon the vilege of severing enthracite coal.

in Minnesota, in addition to an ad valorem tex imposed on ore in place, &
severence charge is made against production. In Louisiena the severance

tax ia ed ageinst all netural rescurces including oll, gas, sulphur,
salt, , lignite, In Texas against oil and sulpbhur only.

At first blush it might appear that a levy of & severance tax in
eddition to ad valorem taxes means double taxation. Ais a matter of faoct
there is no relation between the two. One is & tax upen the valus of
property acquired and held under the protection of the sovereignty. The
other is a charge for the privilege of takimg and thus depleting the
state's economic wealth., This charge we impose in the form of a tax
although precisely stated, it is not in fact a tax but rather atransaction;

the state conveying whatever claim it may have, o« contend to have, ageinst
the minerel in place, Manifestly unless imposed at the point and at the
time of severamce there would be noc way of determining either the valus or
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the volume of the substamse involved. Severed firwz the soil they partake
of a distinot and separate being both commercially and as 2 taxable entity.
Thet they possess value is an esteblished fmet. They are here today yet
nay be gone tomorrow. Certainly the more we drew upon them in the mresent
the less ramains for the futwrs.

In fixing the clmrge for &everanse, the State should of course be
governsd by the ruls of reason, lseping in mind fluotumting elements

usually attendant hagardous enterprises. A given rate today may be
the squivalent of 33: per sent of net earnings. Tamorrow the same rate

may be the squivalent of ten or twenty per cemt., If means could be devised

whereby differsnces in cost of production oogq be tsken into account the
charge might be made to bdear mores wmiformly.™ ..

=
With the growth of opinion and convietion s Stated above tha state

has twrned definitely toward the severance tax. This is further explained

by the increasging urgent need of tax revenuss to meet the state's increading

costs -1n recent years, plus the notoriety given the sulphur industry by its

spactacular development anmi its deminance in the world's mlrl‘:a‘t.es.a6

A levy of £ per cent of Valus of production existed prior to 1930.87
In that yeer it was increased to fifty-five cents (55¢) a ‘lmn,'28 and the
neat yoer raised to sevemty-five cents (75¢) & toms”® [ The present rete
is one dollar sam@ thres cents ($1.03) a ton having boen boozted from
saventy~rive cents last fall by the omnibas tax tﬂ.l.m

Cansiderable attention Ims been given by the state legislature to

increased severance taxes on all natural resources in the last two years.

25Twentioth and Twenty-First Anmwel Report of the State Tex Commission-
o for Texas, 1920-1930, pp. 15-16.

26eme Dellas Morning News, Centenniel Xiition, Jume 7, 1936,

87hevised Civil Statutes of Texes, 1925, Vol. II, Article 7086.

883¢0. H. Sheppard, Gross Receipt Tax Law of 19830, p. ll.

29 pig.

SOThe Dellas Morning News, Merch 23, 1937.
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It was suggested by Governor J. v, Allred that the sulphur taxes levied
by Texms and Loulsiana should be equalizsd, He noted reports that a
sulphur company had annoumced its intentions of moving to Texas because
Louisiana had increesed its jroduction tax to two dollars e ton.al *"Those
capanies held the threat of Louisiane over us," he said, "and now they ere
trying to hold Texas &3 & threat over Louisiana. It seems to ms it would
be a fine thing to equalize the taxes between the two atntea."sg

“ John B. Bell, of the House, urging & two dollar rate, contended that
sulphur oompenies had escaped xroper taxation long enough while making
about 100 per cent amually on their investment., He made the olaim that
one company invested $6,300,000 in Texms ebout twenty years ago and had
realized a profit of $120,000,000 in that short period of :,'aars.&5

Barxry M. Graves, & staunch advocate of & higher tax on sulphwr. 1

the House, prediceted his demand for a higher tax by 2 review of thLe
financial sgt-up of the oorporatiors operating mines in Texza, He stated
that the compenies malm such great profits, smmounting to $10 a ton, that
they coulld bear & two dollar tax and never know it. He further reviewsd
the sulybur situation in Texss by showdng that in 1936 Texas produced
1,732,200 tons, while Louisiana, its main competitor, produced only
338,000 tons. He thus sought to dispel the idea that the Texas tax must
bs kept low to prevent compstition from other states. As he viewed 1it,

there is no basis for the threet of importation of sulphur, as Italy,

Blpetional Tax Association Bulletin, Dec. 1926, Vol. XXII, Fo. 3, P. 1.
5%ms pellss Morning News, Sept. 22, 1936,
3311 Dallds Morning News, March 83, 1937.
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renking next to the United States in sulphur reserves, produced 385,536
tons in 1935, oompared with 1,632,300 tons in this nntim.u

\ J. Freanklin Spears, senator from the San Antemio diatrict snd a
former representative, has contended for the two dollar a ton tax for
several years, His arguments for the inoreased tax is the oontention
that Texas bas 2 virtual monopoly of the world's sulphur,” He quoted ap~
) mrovingly the following estimate of sulphur supply:
| The sulphur reserves of Texas are reasonably estimated at 80,000,000
tons; Louisiana 3 to 4 million tons, and moccarding to the University of
Texms, in 1928, the world's reserves exclusive of the above were at that

time estimated by Mansfield ian eminent authority upon the subject) to
be, on a conservetive estimate, 30 million tons and, once liderel estimate,

37 million_foms, (Comtributions to Geology, 1928, Uhiversity of Texas
Bulletin).

After Mr. Spears has established to his own satisfastion that Texas
bas & world monopoly amd without a doubt a mtionel monopoly om sulphur,
he camperes the taxes paid fran other sources with that paid by the sul-
phur industries, using the State Comptrollert's Report for 1934. It is
found that $78,946,868 is directly derived from taxation. $30,656,050,
about 45 per cent, comes from the gasolins tax; §22,187,087, about 28
por cent, fram the state ad valorem tax, and the mext largest item is
the gross receipt tax of $8,843,706, of which emount $945,200 is sulphur
production tax, paid by the three Texas producers, namely, Texss Gulf
Sulphur Company, Fresport Sulphur Compeny, and Duval Sulphur Ommpeny.

"A smel) franchise tax, in addition to the above named amount of pro-
duction tax, represents the State's only participation in this billion

34114,

357, Franklin Spears, "The Truth About the Sulphur Industry.” (An
unpublished manusceript)
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dollar industry," argues Mr, Spears.

The statement was previously made, in Mr. Spears' pmper, that prac-
tically the entire state ad valorem tax has been remitted to the counties
wherein most of the sulphur properties are losated, thersfore, the State
receives little if any revemue from that source.

The conclusion is drewn from the above figures that the sulphur pro-
dueing industry paid a little over 8/10 of onme per cent of the total
revenue received by the state, & relatively insignificant sum., From
1923 through 1934, as reparted in Gross Receipts Tax Reports to the State
Canptroller, 18,955,885 tons of sulphur were subject to tax in the amowmt
of $6,455,474.90, The averege price of sulphur during this period was
$16.80 per ton, aM the value of the 18,835,885 tons of sulphur sudbject
to tax was $318,133,868., The amount $6,455,474 peid &s taxss is about 2/10
of 1 par cent of the total value of the sulpln subject to taxation., The
averege net profit made on sulphur during the period from 1983 through
1934 was $8.88 per ton, or a totel net profit of §1.68,150,658. The tax
pedd is lass then 4/10 of one per cent of the net ;pmt‘j.t:.:se

The report of the Tex Swrvey Committee shows that the sulphur in-
dustries made & nat profit of 34,69 pear cent in 1931, The year of 1931
wos & dull year for all industries, and the sulphur industry has shown
definite increases in production and in profits since that time. Should
the state hasitate to demand a highsr tax from its neturel resowrces, when
profits this great are made? What will happen if the tax is reaised higher

36, pranklin Speers, '*The Pruth About the Sulphwr Industry.® (The
above figures were verified by the Tax Survey Report, page 231.)

Minaral Yearbool®s for 1931, 1932, 1933, 1934, 1935.
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However, the $2.,00 per ton proposal was trirmed down to $1.28 before it
was £imlly passed by the House and sent to the Scmtt;e."'0 Ths Senate hes
been very delibaretive thia sassion and has not zdopted as yot & tax pro-
gran, For the past month Senmate arguments bave centered saround an in-
creased natural resource tex versus & sales tax as the best souwrce of
Tevenus for old age pensions and for the general fund,

The originsl pending plen is & joint reasclution dy L. J. Sulak 1o~
posing & constitutional amendment direoting the legislature to levy a two
per oent sales tax to pay pensions to all more than sixty-five years of
age regardless of ripnansial condition. Clint Small's substituse had to
do with those who would receive the pension snd also placed & two par
cent maximm feature to the resoclution. A. M, Alken Jr's., amendment to
the Small plan strikes out the sales tax and substitutes a maturel rescurce
impost of six per cent on crude oil, ten per cent on mturel gas, ten per
cent on sulphur end ten per cent on carbon blask, with seventy~five par
cent of the income allotted to 0ld age pensions and twenty-five per cemt
to the school rund.u Joe Hill offered a subastitu¥e for the Aiken emend-
ment, with very few changes excert a gradusted scole end & minimum tax
of §1.75 a ton, &t 'the mine, on sulphur.

Gensrel views held in regexd to texing sulphwr are shown by opiniens
given in the Semate. Aiken argued for the adoption of his metural re-
sourse plan to displece the Small sales tex amendment, sonterding that the

state should get tax money from the resources before they &re exhausted.

“iThe Dalins Moming News, March 25, 1937,
4l pellas Marning News, April 14, 1937,
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Spears' position is tbhat the naturel resowrces should bs taxed defore
exhaus$ion and placed dbeyond taxation; and a sales tax if needed could
oome latar. e favared the Alken smemdment, arguing that the people
should be allowed to vote on taxing matursl resources as wall as 2 seles
tax, Grady Woodruff favored a natural resource tax but with the proceeds
$c go into a permanent fund instesd of owrent appropriations, so its in-
oome woilld bs of benefit to those living after the exhaustion of the re-
sources as wall as a proportionsate share to be used at present .4.2 This
seons to de & very fair position to taks about a severance tax, and it
fits exaotly with Cooper's idea, provided, a large share of the severance
tax would go to the permanent achool hmd.a

That sentiment is growing in favor of a sales tax for Texms, was
shown when the Aiken amendment was tabled by a vote of 17 to 12 in the
semate.*® Wnat will ve done with the House bill insreasing ths tax on
sulphur i8 yet to be decided.

Special taxation of naturel resources is provided for in the con-
stitutions of nine states and in the statutes of sixteen additional
states, In some of the states where the rrovisions are specifically set
out in the constitution, the organic dooument prescribes ths method of
assessment as a part of tﬁe genarel property tax; in others, it permits
the taxation of naturel resources in additior to the general property

tax; in ome, it is provided that no additional tax or license shall be

42111,

“3oooper, op. cit., p.l8e.
1o Dallas Morning News, April 16, 19%.
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impesed upon 0il or ges lesses by reason of ths presence of oil or gems
therein or producticn therefrom and that no seversnce tax shall be levied
by any political suddivision of the state.“

In Taxas and Arkansas the severance tax is in addition to all other
saxes, In louisiana and Oklahoms the severance tax is accepted in lieu
of all other taxzes on the producing properties.“ It appears that taxing
agencies gensrelly are turning definitely to the severance tex for a part
of their revenues.

Trom the various views presented, we ses that no one opposes the
severance tax in its entirely, Ths sulphur interests favor a reasonsble
sgverance t&x polioey,~-cne that does not single out that industry and
leave other natural resources untaxed. Under the present system, our naturel
resource industriss regurd themselves at continual war with all tax units.
It is the opinion of many that if all are to share the bensfits of natural
resources, then the matural resources industries should be relieved of the
burden of ad valorem taxes, loocal and state, and pay only & state severance
tax, This oconalusion is arrived at deosuse of the imposaibility of exnct
appreisal on the mineral property.

If only the severance tax were levisd against the sulphur and other
paturel resource industries, the fear of areeting plants in lean fislds
would De minimized., The producers ocould sesk out and prospect in new
fields, knowing that the ad vyalorem spectre would not be hovering over them,

Also, mines could be worked to greater completensas, which is greater

Brmistead, op. cit., p. 136.

401pia,., p. 145.
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conservation of our resources. The sulphur mroducers cennct tarry on
lend that is valued at $20,000 per sore and pey the multiple ad valorem
taxes on the land and mining equipment for the last few tons of sulphwr
that might exist in an almost depleted deposit,



OHAPTER VI

THE FUNRE & THE TEYAS SULPHUR INDUSIRY

Minerel deposits ere emong the most highly prized treasures of any
state or nation. Thay are the basic resources through which atates
achieve industrial greatness and through which they &re able to maintain
their supremacy. With them the foundations ere laid for & rich indus~
triel evolution; without them no state can hope for & sustained industrial
and camercial advance. Indeed, the cultural complex of & nation is, to 2
very high degree, mirrored in the per capita consumption of minerals, both
as to quantity and variety.l The extensive use of minerals, &uong which
sulphur ranks high, clearly differentiates the complexity of the highly
developed mtions of today from the simplicity of long ago.a

Sulphur and other minerals differ from some of the great groups of
resowrces in that they are not only exhaustible but are alsoc not repro-
ducible, Worn-out soils may be rejuveneted, forests regrown, reservoirs
refilled by reins; only in the mineral world does nature rarely replace.
Man cem have no part in their formetion, only in their exhaustion. No
substitutes are available on & large scale. Substitution of one mineral
for another is possible and of camon occurrencé. But if the mineral is
exhausted before the substitution is made, the results are decreased
efficiency and an upward revision of cost.

The great discoveries in the sulphr world may well be, therefore,

1W. H. Haas, "Our Mineral Treasures,” OQur Natural Resources and
Their Conservation.... p. 409.

2Jones and Holt, op. cit., p. 586.

”
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not sc mueh in the location of larger asnd richer deposits, as in the in-
vention of meens of greater efficiency in using whaet has already been
found, A fwurther impartant point about the future of the sulphur indus-
try is price and profit stability. As profit is the only motive, except
with govermment subsidies, for bringing sulphur into use, amy change In
one or mors factors of production mekes it impossible faor the sulphur
miner to work amy deposits but the richest. If there was less competi-
tion in the industry and a stabilized market, the sulphur domeas and areas
could be worked to & greater degree of canpleteness. That there are many
undeveloped sulphur areas is true; yet most statistics do nmot tell the full
stary., There can be no certainty or definiteness as to the smount or the
length of time such reserves will be sufficient for industry. It is an
easy matter, relatively, to detemine the cubic contents of a sulphur
deposit and to estimate by analysis the amount of sulphur aveilable. But
the answer to the question, oan the sulphur aree be worked profitably in
our present state or knowledge and equiyment, has so many unknowns and
variables that the conclusion can be litile more than mere persomsl opin-
ions even of those most capable of nging.s

Therefare, in looking at the future of the sulphur industry in Texms,
let us turn our attention to the following phases: the Texas reserve;
substitutes for sulphur in industry; sources of sulphur outeide of Texss;
and getting the most good from the Texms reserve.

The reserves of sulphur in sight on the Gulf Coast salt domes amoumt

to some ninety million tons definitely available and five million tons

Spaes, op. oit., p. 423.
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ultimately available in considerable part. The present world consump ion
of sulphwr is about two million tons per year, of whichk the Texas-Louisians
salt domss produce about 70 per cent. The reserves in sight will suffice
T some fifty years of production at the presemt rate.

The undiscovered reserve canmot be estimeted, although shrewd guesses
can be mads in regard to maximum and minimum limits, Twenty of the
coastal group of domes may be classified at once as improbable proapects
for swlphur on account of the emcessive depth of the cep rock., HNine domes
are impossible as sulphur prospects under the present conditions, as the
depth to the top of the cap is slightly greater than the maximm depth
at which sulphur ean be mined commercially at present. But 1t is possible
that those domes will beoome commercial prospects befare another quarter
of a century, ZRight domee known to have thick limestons caps close to the
surface have not been drilled sufficiently toc be jwlged. 014 wells on
severel of them are reported to have shown evidencses of sulphur. There
are some twerty domes newly discovered by the saimmograph eabout which very
little is known. Bow many domes may yet be discovered is, of course, un=-
known. It seems probable that in socutheastern Texas all the domes have
been discovered which come close anough to the surface to bs posal ble
sulpr prospects. There is a distinet possibility that domes possible es
sulphur proapects will be discovered in South Texas. From the elght domes
that are known to be distinctly possible prospects, one or possibly two
may prove to be sulphur deposits of the first class with a reserve of five
or ten million tons each, and two or more may have small deposits with an

aggregate reserve of same ten million tons probably not commercially min-

able at present.
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Of the twerty domes recently discovered, and of the fifteen domes
previously discovered yet to be explored, two-thirds will probebly de con-
deamned by the first drilling. From the remeining ones, the gusss may be
made that two contdin commercial deposits, each with & reserve of five to
ten million tons, and three or more contain amall deposits not commroeial
at present with an aggregate reserve of from five to ten million toms,
There is also the distinct possibdility of the discovery of another extreme-
ly rich sulphur dame such as Boling, with & reserve of fifty or more million
tons. The shrewd guess may be made, therefore, that the undiscovered sul-
phur reserve smounts to at least twenty and possibly to ninety million tons
available under present conditions of production and some tem to thirty
million tons availsble ultimetely. The probability seams to be better that
the figures of the maximm estimate are too low by fifty per cent than that
the figures foar the minimum estimete are too low by twemty-five per cent.

These estimated reserves afford about ninety years supply of sulphur
at approximately the present rate of production. The chances seem greater
that these estimates are too conservabive than that they are too liberal.4
The above eatimate does not include the sulphur reserves in Reevew end
Culberson Counties, which reserve will be of importance under proper econom-
ie cs:mﬁ.i*tzic:on:a.!5

A fairly accurate appraisal of the technologiocsl trends in the sul-
phuric acid industry may be gleaned from a study of developments in

industries accounting for the much greater part of sulphirie acid consump-

‘Udden and Sellards, op. cit., pp. 44-46.

5386 pages 45-49 above.
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Quoting from Chemical and Mstellurgical Engineeringz, for January,

1031;

Among the most powerful competing influences are those that will be
encowrtered in fertilizers and fertilizer reaw materiala. As a fertilizer
raw material of pressnt importance anmd even greater future consequence,
nitric acid is a remarkable example of this tendency. Where & few years
ago all of this material was made by potting Chile nitrate with sulphurie
aaid, npow the bulk is produwed by the exidation of ammonia.--Fhile nitric
acid production hus almost eliminated sulphuric acid from itz own raw
material requirements, it is simultaneocusly bidding for sulphoric aold
markets in other fielis.--As a aomponsnt of fertilizer raw materials, sul-
phuric acid suffers a severe disadvantage. It serves only as a raw oarrier
or means of meking sane other meterial available, and has itself little or
no fertilizser value. Nitric acid, on the other hand, answers the demend
for nitrate in fertilimer and at the same time serves to increase the
availability of other materials, TPhosphoric acid has the ssms advantage,
and it has been used for the production of so-ocelled triple superphosphate
roock, When the acid used is itself a fertilizer material, insteed of de-
ing only a carrier, as in sulphuriec aecid, d%ands for conocantreted anml com-
plete fertilizars are often more easily met.

In the phosphate industry, two processes &re being developed--one for
making phoaphoric acid, and the other for making aeid phosphate fertilizer
--which will not require the use of sulphurio acid as heretofore.

All told, in the fertilizer industry--wheih in 1930 consuned 38.2 per
cont of the country's sulphmric acid production~-~the prospects for sul-
phwric acid are far from encoureging. Refiners of petrolsum in 1930 used
19.4 per cent of the sulphuric acid produced in the United States. It
ranks as the seocond largest consumer of the acid. IHere, however, the
situation is potentially worse for sulphuric acid them in the fertilizer
field. Quoting agein from Chemiocsal and Metallurgioal Engincering:

Fossible loss of sulphuric acid markets is more imminent in the
petroleunm industry (then in the fertilizer industry). Treditionel prectice

in refining gasoline hms been to reduce the sulphur content to 0.1 per ocent
by an said treatment which also removes gum~forming canpounds, It is

Snnres-Carnered Competitive Batile Cemters About Sulphuric Acid,”
Chenical and Metallurgieal Engineeringz, Vol. XXXVIII, pp. 35-36.
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estimated that this procedure costs the industry, over ths expenses of
adequate refining, an excess of 550,000,000 per year in loss of product,
reduotion in anti-knoek properties, and acid. Recent work imdicates that
such stringent redustion in sulphur is neither necessary nor desirable,--
and the possible decreage in ecid conmmption is lsrge. Should bydrogena-
tion make wide-spread gains, the probadble loss 1s even greater, for this
yrocess aliminates the sulphur as HoS and makes acid necessary only for the
removal of gum~-forming consti{tuents. Indeed, petroleun hydrogenation may
actuelly turn the tables and make the refining industry a large Og Pro-
ducer with sacid to sell. Based on petroleum consumption at the 1529 rete,
173,000,000 short tons, and assuming an average value of § per cent sul-
phur, there would beomme &vailable from this scurce approximately 869,000
tons of sulphur, equivalent to 4,200,000 tons of 50 deg. acid, or slightly
more than helf the entire sulphuric acid production from all sources.

In 19% chemical manufaoturers male a market for 10,7 per cent of
the sulphuric acid produced in the United States. Here, again, improved
processes and the increasing use of substitutes are cutting deeply into the

sulphurioc acid market, Accarding to Chemical and Metallurgical Enginsering,

Acetic acid is & good exsmple. BHere direct processes, which remove
the aeid from pyroligneous liquor without the intermediate calcium acetate
step, have eliminated the use of sulphuric acid by & large part of the
intustry. Synthetic proceases heve further reduced 4 consunption,
Hydroochloric acid is an example., The old salt and sulphuric method gave
way to the salt and niter cake process which in turm ylelded to the pro-
duetion of HQ as a by-product of aorganic synthesis, and by the combustion
of chloripne and hydrogen.

Iron, steel and other metallurgical operations in the past have used
great quantities of sulphurioc acid {in 1930 consumpticn was 8,7 per cent
of the whole) principally for pickiing. New methods, either inmieperndent
of acid, or returning & larges part of the acid used, already have cut
decply into the merket. The assumption that greater inroeds will be meds
is aupported by the statement that the Titanium Pigment Campeny of St.
Iouis 48 now successfully and profitably treating ferrous sulpate into

"Ibid., p. 36.

81v1a.,
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sulphurio acid and a residwe cinder of iron oxide.

State laws ageinst pollution of streams have forced more and more
steel plants to neutralize their wastes, and the new process mekes this
profitabls. It is signifieant that it also mmkes it possidle for meny
Plantes to make part of their own sulphuric @oid which, in this co »
haa heretofore been mamufactured only from pyrites of free sulphur.

Suming up its analysis of the futwre for sulphuric acid, the author-
ity quoted oconcludes:

There are many possible and probabdble points of attach upon the uses
for sulphurio ascid. As a bdasic and extremsly well-known material, sul-

phuric asid may expect IB become with inoressing frequemey the tutt of
cost reducing prograus,

Development in the United States, no doudbt, is peralleled in foreign
countries where thes peonle sount more closely tho elsments of cost than
do we.

Oonditions confronting the sulphuric acid irdustry (since it takes
78 per cent of the production of all sulphur, whether of brimstone,
pyritic or by-product formm) constitute & major factor in eny determina-
tion of the future prosperity of the world drimstone industry, of which
the Texas industry is so large a part. Competition among the brimstons,
writes and by~-product industries, both for the business of sulphuric acid
manufacturers and others, completes the picture.

In 1930, the world sulphur industry's peak year, warld consumption of
sulphr drew upon the ocompeting fomms of rew materials as follows:

Pyrites 48 per cext
Brimstone 35 per cent
By-produst sulphur 17 per cent

For comparison, the figures for 1913:

Pyrites 70 pex cent
Brimsione 20 per cexnt
By-product sulphur 4 per eent

91v1a., p. 506.
101pia., p. 36.



The most conspicuous gein, of course, was that made by by-product
sulphur, It appears improbable that this form of sulphr will meks com-
perebly large gains in future years; but, upon the other hand, it is certain
thet it will becane an increasingly impartant factar in the world siulphur
industry. In this connection, it ie well sgain to reed what the editors of

Chemical and Metsllurgical Ryineering heve to say:

Estimates place the present (1930) recovery of by-product, mstal-
lurgical SOg at fram 10 to 40 per cant of the total of that economically
suitable for Ho80,. Legislation, actual or impending, mey be expected to
demand increasing recovery as time goes on.--One euthority anticipates that
the Middle West, the Temnessee region andl the Idaho-Montamm district are
the future produsers of cheap silphuriec ascid swl that they will doubtless
beaare important fe zor centers. Another balieves the Southwest showld
be added to this list.

However, legislation is not the only faoter simulating the reocovery
of sulphur by chemical and metellwrgioal processes, In other countries,
such as Cermany and England, where nsither drimstone nor pyrites are avail-
able in sufficient quantities to effect independence of foreign scurces
of supply, by-product sulphur is deing southt for its om warth, Chamjical
Age, of London, editorielly utters this significant observatidn:

Another rew material of the chamical industry is facing a crisis,
Most chemicel yprocesses depend at ons stage or another upon acids; sulphuric
acid is the most easily prooured of the acids, and the chsapest. Thirty
- per cent of the output of sulphurie acid in Britain was formerly used for
the manufacture of sulphate ammonia.

Today, in spite of stremsous efforts, no satisfastory mathed. has been
found for the use of smple supply of sulpbur comtained in coal. Neverthe~
less, gypsum now suppliss the necessary radicale without the interposition
of the acid meker, and Mr. Appledby is able to say that sulphete of sammonia
is as often as not made without aulphuric aseid. Cost of sulrvhur mrohibits
the general use of sulphur for making sulphuric acid in Englénd end in many
continental countries, and gasworks oxide, sulphurous ores and so forth are
primarily used,

11vpid., pe 37.
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Closer to home, in Canads, similar efforts are directed to inereasing
the production of by-produst sulphur. An Asscciated Press dispatch, dated
Trail, B. C., April 14, 1935, cerries this significant item:

Autherity has been reeently received by the Consolidated Mininz and
Smelting Company of Canada, Ltd., to proceed with oonstrustion of a sulphur
recovery plant to extract sulphwr dioxide from the wine pleant gases, offi-
ciels emnounced today., The plant, costing approximately $2,500,000 will
increese the production of sulphurie acid end will also produce elemental
sulphur for the market. Construction will start immediately.

And at home, the same trend is obssrved. Howard Sarswell, eminent

financial writer, in the New York World Telegrem for June 28, 1935, writes:

A new process which it hopes will prove more econamical and efficient
in the recovery of by-product sulphur from waste smelter gases has been
developed by the Amsrican Smelting Compeny and will be tried out on a semi-
coamercial besis within a few months, it was learned today. An appropria-
tion hes been set aside for the building of a amall semi-oommercial plant
et the Company's Garfield amelter nsar Selt lake City, Initial production
will amount to only two tons or more daily. Whsther the by-product will
be issued in the fom of sulphuric acid, liquified mlghur dioxide gas or,
maore importantly, elemental sulphur, has not yet been decided.

The facts are that sulphuric scid produced from mmelter and stack
gases iz po oheap that it not only becomss an important factoxr in the
market, but acts as an effective brele upon any possible recurrence of
price manipulations such as that so unsuccessfully attempted by French
intereat when they ceame into control of what was then Sicily's almos$
absolute monopoly upen brimstonse production. By-produst sulphur is the
great threat in the world's sulphwr industry.

Between 1013 and 1930 producers of pyrites suffered a substantial
loss in what bad been their share of the world's sulphur market. This loss
of 22 per cent was transferred as gain, 9 per cent to the brimstone pro-
ducers and 13 per cent to by-product producers,

The pyrite producers are now meking tremendous efforts to recover
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all or part of their lost marksts. By-product sulphur, in view of the cone-
ditions and circumstances which charseterize its production, is immune to
attack. In other words, all gains recorded by produsers of pyrites will
be at the expense of the brimstone miners., And they 8&re making gains.

In the United States, the production of pyrites has evidenced con-
sistent increases. According to the Bureau of Mines, production has mounted

through the past four years:

Yeaxr long Tons Produced Value

1932 189,703 $ 489,570
1933 284,311 769,942
1834 438,524 1,216,363
1935 506,218 1,569,672

Tennesseo was the largest producing state, others being California,
Colarado, Missouri, Monteansa, New TYork, Virginia and Wisoonsin.

In Australia, the govermment 1is disgoureging importaetion and paying
a bonus of thirty-six shillings per ton for all sulphur, or its squivalent
in pyrites, damestically mroduced. Produetion was initiated in 1934 and
reachsd 15,000 tons; production in prospeet for 1935 exceeds 35,000 tous,

Omnada, where tremendous reserves of pyrites are known to exist, hag
build the first plant using the Freeman flash-roasting process for recovering
iron and sulphur dioxids from iron pyrites. Produoction will be used dy
Cenadian peper mills which now constitute the major market for American
brimatene producers.

In Finland the governmsnt operates its own pyrite mines and sells to
domestic paper mills at about cost price. Production in 1935 is estimated
to equal domestic requirement and leave over for export about 8,000 tons.

In Germany, besides stepping up produoction of by-production sulphur, every
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meens are being used to stimulate production from pyrites. In Greece a
large new deposit of pyrites has been discovered, Norwey's (rkle mines
are mroducing sulphuwr from epper-bearing pyrites by the Lemander process,
Formerly an importer, Norway now supplies its dcmestic requirements amd
has become en export factar. Production in 1934 wes about 70,000 tons and
plans are to inorease production within a few years to 200,000 tons annusl-
ly. Figures are not available for 193F. Portugal produses the equivelent
of 100,000 tons of sulphur each year. It meets its own needs and exports
a2 small murplus. Spain is incressing its exports from pyrites. Sweden,
using a rocess similar to that employed in Rorway, now mroduces about
30,000 tons of sulphr anmmlly., Current reports have it that roduction
will be stepped up to mest domestic needa and compete for the export trade
in Seandinavian countries. Production is from metallic sulphides,

The total new production for 1934 and 1935 spescificelly eited in fore-
going parsgraphs amounts to more than 375,000 tons of sulphur per anmm,
Increase far which definite figures are not cited undoubtedly would excesd
the specific total,

The inescapable conclusion, therefore, is that pyrites, slowly but
surely, are recapturing from brimstone the merkets lost subsequent to 1913;
and processes being perfected indicate the rate of recovery will be con-
slderably accelerated with the yam.lz

In the light of present informmtion, it appears certain that the Texas

inlustyy faces & contraction rather than an expansion of its exporta. It

12Mhe above informsation was teken largely from South, pp. 6~ll. See
alsc Ridgway and Mitehsll, "Sulphur and Pyrites,"” Mineral Yearbook 1936,
pP. 895-914, and Chemical and Metallurgioal Engineering, Vel. XXXVIII,
PP. 24-87, 88-31, 35-56, 498-503.
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is aquelly obvious that the Texas industry sells its products in & highly
competitive market, where prices are controlled by mroducts of related
imustries, the by-produet and pyrite groups, rether then by the Texas
industry or the world industry of brimstons, of which it is a part. Thus
the price of sulphur is governed by supply and demand.

To stabilize production in Texms, to insure mmintenanoce of future
production at the stabilized level, and to bring to the state the greatest
btenefits from poesession of a basic resource it would appear that a co-
ordinate effort could be made to locate in Texas, where Texas sulphur would
be the rew material most economionlly available tc them, units of those
industries which, both in the United States and abroad, furnish the great-
est market for brimstone., Reference is made here, of ocourse, to acid
mapufactures, and the paper 1mdu1s'l;ry.l5

At present there are only four acid plants in Temas, whose combined
output does not satisfy the needs of this state.l‘ Further development
could be encoursged by the commerciel position Texms occupies due to the
proximity of its sulphur produsing region to the low-cost water trans-
portation of the Gulf of Mexico .15

The future possibilities of the sulphur industry is expressed by the

Centennial Edition of The Dallas Morning News:

The location of a larger number of sulphuric acid plants in the State
would be the first step toward this development in the great fabric of

mSmxth, op. cit., p. 17,

131he pallas Morning News, Centemnial Edition, Juns 7, 1936.

M.‘robnson, op. cit., p. 108,

15
ibid,
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general industry which sulphur is in position to bring about.

As a matter of fact, the great significance of the sulphur deposits
to Texas is found in the history of the develomment of manufacturing in-
duatry in this country in recent years. This history revolves largely
around the faat thet manufacturing is "going commercial." The old pure-
1y mechanioal processes are giving way to new processes in which the

chemical process is predaminant. Texas has a boundless supply of raw
materials for encoursgemant of the chemical industriea-~its forest

products, textiles, petroleuwm end gas, ocoal and lignite, salt, lime,
sulphur and others.

All of these offer advantages to Texas in its progrem of future
industrial development, but sulphwr offers a eeculiar advantage in that
it enters so largely into the manufacture of the products of all of
these rew meterials. Only & small percentage of sulphur ever exrrives
in the hands of the individual consumer's product. Its econsumer is the
manufagturer, and Texas needing more manufacturers will need its sulphur
supply and find it of primary usefulnsss in the esa of industrial develop-

ment ahead,

Sulphwr ranks third emong the raw mineral products of the state on
basis of value. Its role in the future eoconomic develomment of the state
ean not be caloulated, but it is destined to be large if Texas goes f%-
ward from its centennial year according to the hopes of its citizens.

16 palles Morning News, Centennial Edition, June 7, 1936.
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