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I t is rare that a federal employee with the Na­
tional Park Service has the opportunity to fol­

low-up on a recommendation proposed nearly four­
teen years ago. In the summer of 1997, that very op­
portunity arose when Historic American Engineering 
Record (HAER) 1 Director Eric DeLony invited me 
to serve as the project historian for the proposed ar­
chitectural, photographic, and historical documenta­
tion of Mariscal Mine. Protected within the bounda­
ries of Big Bend National Park in west Texas, Maris­
cal Mine- known variously as the Lindsey Mine, the 
Ellis Mine, and the Vivianna Mine- is perhaps the 
best preserved ensemble of structures that best repre­
sents the mercury mining industry in the United 
States. 

Second only to California as a leading producer of 
mercury-and for a brief one-year period (1921) the 
nation's largest producer-the pock-marked west 
Texas landscape once teemed with mining activity. 
Corporate as well as two-man operations riddled the 
mountainsides near familiar topographic landmarks 
like Terlingua Creek, Study Butte, Fresno­
Contrabando Dome, Maravillas Creek and Mariscal 
Mountain. In all, more than thirty mines comprised 
the Terlingua District, a narrow belt extending for 
approximately fifteen miles east to west. Their com­
bined total accounted for 90 percent of the more 
than 150,000 flasks (76 pounds per flask) of mercury 
produced in the district from 1899 to 1970. Al­
though productivity at Mariscal Mine, located forty 
miles farther southeast, paled in comparison to that 
of its contemporaries-the Chisos Mining Company 
of Terlingua and the Big Bend Cinnabar Mining 
Company at Study Butte-the citadel-like edifice, 
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perched high atop the eastern face of Mariscal 
Mountain, stands as a final testament to the halcyon 
days of this once vibrant Texas industry.2 

Although a known element since the days of the 
Mesopotamian Empire (ca. 2000 B.C.) , mercury en­
joyed widespread use throughout Europe and Asia as 
an amalgam for processing gold and silver beginning 
about 400 B.C. The advance of the Europeans to the 
Americas in the tlfteenth and sixteenth centuries ini­
riared the quest for new sources of mercury compara­
ble to the ores extracted from Spain's famous Alama­
den Mine, which first produced the metal in the 
twelfth centu1y from crude shaft furnaces. By 1646 
more efficient methods of reduction were developed 
at the Huancavelica Mine in Peru, thus enabling 
Spain to dominant the mercury production industry 
well into the 20th centuty. 

Not until 1845, however, when Captain Andres 
Castillero, a young Mexican cavalry officer and an 
experienced metallurgist, located a cave twelve miles 
south of present San Jose, California, was the occur­
rence of mercuty on the North American continent 
confirmed. Castillero's discovety and the subsequent 
establishment of the New Almaden Mine on the eve 
of the great California gold rush was nothing short of 
providential. These two historic events combined to 
initiate the mercuty mining industry in the United 
States. During the decades 1890 to 1940, America 
ranked second only to Spain as the world's leading 
producer of "quicksilver"-the commercial name for 
mercury. 

Among irs many uses, the industrial, medical, 
and military applications of mercu1y have accounted 
for 87 percent ofU.S. consumption since the birth of 
the industry. Mercllly is unique as the only metal in 
liquid form at ordinary temperatures. It has seen use 
in the manufacture of chlorine and caustic soda, in 
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electrical components including light­
ing equ ipment and batteries, and in 
precision measurement instruments 
such as thermometers and barome­
ters. More recent applications include 
widespread use as a binding agent in 
the production of wood pulp and pa­
per, as a mildew retardant, and as an 
amalgam tor dental preparations. 

It is mercury's well known explo­
sive qualities, however, that have ac­
counted for the coincidental market 
fluctuations during wartime. The liq­
uid metal, once converted into a crys­
talline fulminate, becomes the princi­
pal chemical ingredient in the manu­
facture of detonators and other muni­
tions. While there are few satisfactory 
substitutes for mercllly in the pro­
duction of electrical apparatus and 
control instruments, sulpha drugs, 
iodine, and other antiseptics have re­
placed this unique metal in phanna­
ceurical use. Similarly, porcelain and 
plastics have become rhe preferred 
material for use in dentistry. Produc­
tion statistics for Mariscal Mine indi­
cate, however, that it was mercuty's 
strategic uses that provided the 
broadest market for the ores it pro­
duced.J 

Figure l. This regional map depicrs rhe principal mercury -producing dimicrs of 
Wesr Texas. Nore rhar rhe Mariscal Disrricr is shown wirh rhe boundaries of presenr 
Big Bend Narional Park. (As illusnared in Rogerr D. Sharpe. De11elopment of tbt~ 
Mercmy Mining InduJtly: Trrms-Pecos To:m, Mineral Resource Circular No. 64, B u­
reau of Economic Geology. Universiry ofTexas, Ausrin, 1980, p. 2). 

The mercury mining indusrty in west Texas had 
irs origins in Terlingua. While on a mapping expedi­
tion through the Trans-Pecos region with the Army 
Corps ofTopographical Engineers in 1840, German 
geologist Dr. Ferdinand Von Roemer noted numer­
ous sporadic outcroppings of cinnabar, the reddish 
rock from which mercury is extracted. More than a 
half centuty elapsed, however, before west Texans 
produced the metal in earnest. 

Generally speaking, miners in the Trans-Pecos 
region recovered mercuty ore by conventional surface 
and subsurface med10ds. Early exploratory methods 
consisted of sinking shallow shafts or trenches on the 
surface exposures of cinnabar and then using a dia­
mond-bit, mechanically driven drill to determine the 
extent of the subsurface deposits. Miners employed 
typical methods such as drifting, in which workings 

were driven laterally along mineralized zones to reach 
deeper ore deposits, and sroping to mine mineralized 
zones from the bottom upward. Horizontal passage­
ways or crosscuts connected the drifts and stopes, 
while workers extracted the ore from the mine by a 
series of inclined or horizontal adits (tunnels). Ac­
cording to one early inspection report by geologist 
Curt N. Schuette: "The mining methods employed 
during these early years were indeed primitive with 
picks, shovels, hand drills, and sledge hammers mak­
ing up the standard compliment of equipment. As 
diggings descended to subsurface levels, Mexican la­
borers surfaced the ore-bearing material in rawhide 
buckets weighing in excess of eighty pounds attached 
to their backs. "4 

In 1896 two brothers, Bert and James Normand, 
owners of the Marfa and Mariposa Mining Com-
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Figure 2. This phoro of two Mexican miners with ore -laden 
burlap sacks dramatically illustrates an early method of cinn a­
bar extraction in the Waldron Mine, Terlingua District. 
(Courtesy. Hany Ransom Humanities Center, W. D. Smith­
ers Collection. University ofTexas, Austin). 

pany, were the district's first successful commercial 
producers. Their holdings were in the western sector 
of the Terlingua District, where they produced up­
wards of 30,000 Hasks of mercury during little more 
than a decade. By 1905 the mining district had ex­
panded eastward with the establishment of the Texas 
Almaden Mining Company, known locally as the 
Dallas Mining Company, and the Big Bend Cinna­
bar Mining Company near the present village of 
Study Butte. It was the arrival of Chicagoan Howard 
Everett Perry to west Texas, however, that trans­
formed the Terlingua District from a regional pro­
ducer of mercury to one of worldwide stature.5 

Perry, a wealthy industrialist who had earned his 
fortune as a shoe manufacturer, inherited a small 
parcel of land in Brewster County in compensation 
for an unpaid debt. Not one to let a business oppor­
tunity go unheeded, Perry filed a lawsuit that won 
him uncontested ownership of mining claims near 
Terlingua. Next, he purchased several adjoining par­
cels of land and secured a loan for $50,000 to capi-

talize the Chisos Mining Company, which he incor­
porated in May 1903. In its first year of production, 
the mine operated four 700-pound D-type retort fur­
naces to produce 5,029 flasks of mercury valued at 
$200,000. This amount represented about half of the 
total state output for that year. 

With the exhaustion of high-grade ores and the 
more frequent occurrence of ores containing less than 
4 percent mercuty, Peny, purchased a 20-ron Scott 
furnace in 1905 from the defunct Colquitt-Tigner 
Mine, five mi.les west of Terlingua. This improve­
ment enabled his company to increase its conversion 
of cinnabar ore to quicksilver at the rate of fifteen 
tons every twenty-four hours. Nicknamed "El Per­
rico" by his Mexican employees because of his bull­
dog-like demeanor, Perty's aggressiveness forced our 
most of his early competitors. By 1910, for example, 
Perry's rud1less business tactics caused the Normand 
brothers to relinquish all claims in the nearby Marfa 
and Mariposa Mine to the Chisos Mining Company. 

By far the largest workings in the Terlingua Dis­
trict, the Chisos Mine consisted of nearly twenty­
three miles of su bsu rfi1ce diggings that extended 
5,500 feet laterally and 840 feet vertically. During its 
peal< production years (1905 to 19 30), the Chisos 
Mining Company generally exceeded Howard Perry's 
self-imposed quota of 700 flasks per year. In fact, its 
level of productivity earned the company an impres­
sive $30,000 per month from 1917 to 1930. In con­
tinuous operation from 1903 to 1942, this mine 
alone produced approximately two-thirds-1 00,000 
flasks--of the total output for all of west Texas.6 

Meanwhile, less than ten miles east of Terlingua, 
two additional mining companies rivaled for preemi­
nence within the district. In 1905 W. L. Study incor­
porated the Big Bend Cinnabar Mining Company, 
while H. M. Nesmith sank a 150-foot shaft to begin 
the Texas Almaden Mining Company (Dallas Min­
ing Company). The two Study Butte mines marked 
the easternmost perimeter of the Terlingua District. 
During their first full year of production, the two 
operations combined accounted for 4,273 flasks of 
mercuty. Their most productive years coincided with 
World War I (1914-18), when the mines accounted 
for more than $500,000 worth of mercury. 

Notably, in 1915, management of the Big Bend 
Cinnabar Mining Company passed to William D. 
"Billy" Burcham, who renamed it the Study Butte 
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Mining Company, and resumed pro­
duction in January 1916. Burcham 
wasted no time in designing and in­
stalling a "model" 50-ton Scott fur­
nace to increase the productivity of 
the resuscitated operation. A Califor­
nia-trained engineer with four years 
practical experience in west Texas, 
Burcham would, in a few short years, 
apply his technical "know how" at 
Mariscal Mine. 7 

As operations in the Terlingua 
District expanded in number and in­
creased in productivity, other mines, 
located forty miles to the southeast 
near Mariscal Mountain, were simul­
taneously recovering mercu1y-bearing 
deposits. While local cattle rancher 
Mardn Solis detected evidence of cin­
nabar along the northern ridge of the 
mountain in 1900, no mining ap­
pears to have taken place before U.S. 
Immigration Inspector D. E. "Ed" 
Lindsey filed numerous claims in 
what he believed to be Section 34, 
Block G-3 of Brewster County. A 
government employee with a flare for 
investment, Lindsey converted the U. 
S. Customs headquarters (near pres­
ent Boquillas Canyon) to a small 
general mercantile soon after his arri­
val to the Big Bend region in 1894. 
Cognizant of the commercial impor­
tance of the Solis d iscove1y, Lindsey 
filed his claims in 1903 and began 
immediately to mine the h igh-grade 
surface ores, which he loaded onto 
burros for transport to the Study 
Butte and Terlingua reduction facili­
ties.8 

Nor long thereafter, Issac Sanger 
of Dallas, one of several parr owners 
of the Texas Almaden Mining Com­
pany, challenged the so-called 
Lindsey Mine's claims to Mariscal 
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Figure 3. This map shows the numerous quicksilver mining operation sin the Te r­
lingua District, located 45 miles northwest of Mariscal Mine. Note the Big Bend 
Mine in Study Butte, where W . D. Burcham was superintendent before relocating 
on Mariscal Mountain. (Courtesy of Archives of the Big Bend, Chisos Mine Co 1-
lection, Sui Ross State University, Alpine Texas.) 

Mountain in Brewster County court. Sanger and his 
partners accused Lindsey of developing lands in Sec­
tion 33, and not Section 34, where Lindsey was said 

to have filed. The court, therefore, ordered an official 
survey of the contested area to determine the exact 
boundary between lands that the Lindsey M ine had 
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filed against those claimed by the Texas company. 
The survey fo und in favor of the Dallas-based corpo­
ration, and in November 1905 transferred all mineral 
rights in Section 33 to Sanger's Texas Almaden Min­
ing Company. The following year, Lindsey sold all of 
his claims to Sanger and returned full-time to his 
mercantile activities in Boquillas. During his brief 
occupancy on Mariscal Mountain, the ore Lindsey 
transported to Terlingua produced a paltry 50 flasks 
of mercury. Nevertheless, Lindsey reportedly received 
$3 5,000 from the sale of his five patented claims. 

Sanger's acquisition of Section 34 proved signifi­
cant. While Section 33, which adjoins it on the west 
side of Mariscal Mountain, contained most of the 
valuable mining claims, Section 34 offered a some­
what flatter topography, much better suited to the 
construction of a reduction facility and all of its ap­
purtenant buildings. Under the direction of H. M. 
Nesmith, the same superintendent of the Texas 
Alamaden Mining Company facility in Study Butte, 
the company carried out extensive exploration on 
Section 33 and drafted plans to construct a furnace 
for creating the ores chat appeared to be in sufficient 
quantity to assure commercial success. However, a 
sudden, dramatic drop in the price of quicksilver 
forced the Dallas firm to table its plans for the devel­
opment of Mariscal, opting instead to focus on its 
Study Butte mine, where a furnace was already oper­
ating successfully. Thus the Texas Almaden Mining 
Company dropped its leases on Mariscal Mountain 
in 1909, leaving the area virtually unattended until 
the advent of the First World War.9 

President Woodrow Wilson's declaration of war 
on Germany in Aprill917, and his subsequent com­
mitment of American troops to France, stimulated an 
unprecedented demand for quicksilver-especially 
mercu1y fulminate--on a global scale. According to 
writer/historian Kenneth Ragsdale, mercuty was 
"used as a primer to detonate gunpowder in car­
tridges and shells, [and) became a critical material in 
war ... its economic potential multiplied manyfold." 
Accordingly, mercu1y production in west Texas alone 
doubled from an approximate annual output of 
4,000 flasks from 1910 to 1915 to an annual average 
of8,000 flasks from 1917 to 1919, the highest pro­
duction level being 10,791 flasks in 1917. Inasmuch 

·as the War Department, as sole purchaser of the stra­
tegic metal during those years, paid as high as $125 

per flask, the industty flourished as never before, or 
since. 10 

As the mines of the Terlingua District reaped 
enormous profits, speculators showed a renewed in­
terest in the idle workings on Mariscal Mountain. In 
Februaty 1916, W. K Ellis, a midwestern business­
man who first came to Big Bend to establish a wax 
production plant at Glenn Springs a few miles north­
east of Mariscal Mountain, purchased all of the min­
eral rights previously held by the Texas Almaden 
Mining Company. In addition to his purchase of 
Sections 33 and 34 on the northern extreme, Ellis 
wisely purchased Section 20 near Fresno Creek, a 
perennial drainage chat supplied all of the crucial wa­
ter consumption needs of the mining operation and 
its workers. Although Ellis began his endeavor­
known variously as the Ellis Mine or the 34 Mine­
by simply reworking the high-grade surfaces that 
Lindsey had previously mined, he eventually sank a 
shallow shaft along the east face and northernmost 
end of the mountain. An excerpt from the 1917 U.S. 
Mineral Yearbook noted that by June of that year, the 
Ellis Mine was working a "50 to 60 foot shaft." This 
subsurface penetration became the main shaft not 
only for the Ellis Mine but also for all subsequent 
mining undertakings. 

While it is not certain if Ellis himself designed the 
processing facilities that accompanied his mining op­
eration, it is known that he underwrote the cost to 
construct three D-type retorts through which he 
processed the high-grade cinnabar ore. The same 
Mineral Yearbook entry described the ore-processing 
machinery as follows: 

Three retorts in which the ore was treated 
in 1917 are of unusual design, consisting of 
specially cast tubes 16" in diameter .and 12' 
long set at an angle of 45 degrees. They are 
charged at the top. The two end ones eve1y 8 
hours and the middle one evety 6 hours, and 
discharge at the bottom. About half of the 
contents are removed before each charging 
and the total capacity of the 3 retorts is about 
4 tons in 24 hours, with a consumption of 1-
1/2 cords of wood. A manifold collects the 
quicksilver vapor and conducts it into small 
vitrified pipe condensers. 11 
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The entry noted further that while these retorts 
proved to be convenient to charge and discharge and 
appeared to function satisfactorily, there was an over­
all loss of quicksilver during processing. Larger re­
torts, therefore, were planned for installation in 1918 
as high-grade ores became exhausted. 

Of aU the metals, quicksilver is probably the most 
easily recovered from irs ore--cinnabar or mercuric 
sulfide. It can be easily reduced and, as it can be 
volatilized at a comparatively low temperature, thus 
separated without difficulty from nearly all sub­
stances that might be present in the ore. The extrac­
tion of mercury is based on the simple principle of 
roasting, which oxidizes the sulfide to produce mer­
cuty vapor. According to Curt N. Schuerte, coauthor 
of The Metallurgy ofQuicluilver, acclaimed as the de­
finitive essay on the mining and processing of mer­
cury, the melting point of cinnabar lies somewhere 
above 580 degrees centigrade, known as its sublim­
ing point. If sublimation alone is to be depended 
upon to extract the mercuric sulphide content of ore, 
temperatures somewhat above that melting poinr are 
required. When cinnabar is roasted with very little or 
no air, as when the ore or concentrate is retorted, 

chemical changes other than those involving oxida­
tion of the sulphide are depended upon to separate 
the mercllly. In the complete absence of oxygen, vety 
little mercuJy will be released until reaching the sub­
liming point of the cinnabar ore; therefore, during 
the retort process, furnace workers often added lime 
to the charge to hasten the release of mercury from 
its combination with sulphur. 12 

The retorr furnace, such as the one employed at 
the Ellis M ine, was the earliest device used to extract 
quicksilver from its ore. Generally, the retort furnace 
served two purposes: it was used in the treatment of 
selected ore, and to recover quicksilver from the in­
termediate products of the reduction works- i.e., 
mercurial soot. Quicksilver retorts are generally made 
of cast iron, having either a circular or "D-shaped" 
cross section. They may be mounted singly or linked 
together in a fu rnace so arranged that the vaporous 
gases from the fire box will circulate around all sides 
of the retort. It is common to encase the retort in fire 
brick- or as in the case of the E!lis Mine retorts, 
flagstone- so chat the Hames from the fire box do 
not impinge d irectly upon the cast iron. Designers 
often used fire-day throughout the entire length of 

Figure 5. This photo demonstrates the resourcefulness of some Mexican mine workers as they adapt to 
the natural surroundings in order to provide shelter for their families. {Courtesy, Harry Ransom H u­
manities Research Center, W . D. Smithers Collection, University of Texas, Austin.) 
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the retort to give added support. Finally, they in­
cluded two stacks with dampers to closely control the 
heat of each retort. 

As mentioned earlier, each of the three D-type 
retorts at the Ellis Mine produced 750 to 1 ,000 
pounds per 24-hour period. Typically, workers 
placed the retort charge in shallow iron pans every 8 
to 12 hours. Upon inspection of the early workings 
in the Terlingua and Mariscal Districts, Schuette 
commented upon the cost efficiency of the retort re­
duction method v)s a v)s smaller mining operations: 
"A small fumace is all that is needed to make a fin­
ished product that has a ready cash market." 13 

Although the reduction process itself was simple, 
it was also labor intensive, thus requiring each min­
ing operation to hire inexpensive labor in substantial 
numbers. Traditionally, W. K. Ellis previously had 
employed Mexican laborers at his Glenn Springs wax 
factory because of their specialized knowledge and 
experience in reducing the candelilla plant to a wax­
like resin. Not unlike his competitors in the Terlin­
gua District, Ellis, too, relied almost exclusively upon 
poorly paid skilled and unskilled Mexican workers to 
keep his quicksilver mine functioning. Typically, ex­
perienced Mexican miners, many of whom had 
learned their trade in the Sierra Mojada silver district 
of southwestern Coahuila, earned $1.25 a day for a 
ten-hour, six-day work week. By comparison, un­
skilled miners and common laborers were paid a 
meager $0.90 a day. 

Most of the miners took up residence on the 
broad plain just below the mine works near Fresno 
Creek, where they built make-shift hovels of creosote 
brush or Boquillas flagstone covered with an ocotillo 
cactus roof into the mountain side. Mexican occu­
pants dug wells along the banks of Fresno Creek, 
making it the chief water source for the entire min­
ing community. There is evidence on site, however, 
to suggest that the residents of Mariscal Mountain 
also dug holding ponds in their effort to capture lim­
ited rainfall for community consumption. 

Those who did nor find employment at the Ellis 
Mine no doubt made a reasonable living providing 
related services to the mining community. Among 
the most critical and immediate needs was firewood. 
1 n the absence of abundant fuel sources near the Ellis 
Mine, Mexican wood haulers used burros to pack 
huge quantities of mesquite either from the nearby 

Mexican village of San Vicente or, more likely, from 
the Chisos Mountains several miles to the northwest. 
During a 24-hour period, each retort at the Ellis 
Mine consumed nearly a full cord of wood. For this 
reason, Mexican wood haulers fc·ued comparatively 
well inasmuch as good fuel wood typically sold for 
$5.00 to $7.00 per cord. 

While only a short-lived enterprise, the Ellis Mine 
proved to be the most successful producer of mercury 
among the three major operations that recovered cin­
nabar ore on Mariscal Mountain. Historical accounts 
indicate chat the Ellis Mine, active from July 1917 to 
May 1919, produced and shipped 894 flasks of re­
fined quicksilver, most of which was derived from 
high grade ore. At irs peak, mercury sold for $125 
per flask in 1916, dropping to about $117 per flask 
the following year, $105 in 1918, and eventually to 
$90 per flask in the final year of Ellis Mine activity. 
Perhaps intuitively, Ellis quit the mining business 
and sold out his interest to Billy Burcham, former 
superintendent of the Study Butte Mine, on the eve 
of a major quicksilver marker recession. 14 

Nevertheless, Burcham set out to develop his 
newly christened Mariscal Mine with all of the en­
thusiasm of an undaunted prospector in search of the 
mother lode. A graduate in 1910 from Stanford Uni­
versity's highly touted mining engineering program, 
Burcham supervised silver mining operations in Sil­
ver Peak, Nevada, and Shafter, Texas, before accept­
ing the superintendency at Study Butte in 1915. On 
April 24, 1919, Burcham acquired the holdings of 
W. K. Ellis, including the latter's home ar Glenn 
Springs, where Burcham and his wife, the former 
Rubye Richardson of Alpine, established headquar­
ters for the recently incorporated Mariscal Mining 
Company. In partnership with Charles Bondies, 
August A. Wesserschied, and Baldwin F. Schirmer, 
three mining speculators from New York, Burcham 
capitalized his new company at $40,000 and 
promptly designated himself general manager. Ir was 
Burcham's intent to use most of the new capital to 
modernize Mariscal Mine. 

To begin, Burcham extended the shaft that Ellis 
sank in 1917 to the 250-foot level in hope of pene­
trating the Buda Limestone formation, where mer­
cury-bearing cinnabar commonly occurs in huge de­
posits. Notably, during the tour years (1919-23) that 
Mariscal M ine operated, drifting did not extend to 
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the 150-foot level. A more important renovation, 
however, was Burcham's decision to upgrade the 
mine's ore reduction system. In consort with Curt N. 
Schuette, a 1917 graduate of the College of Mining, 
University of California at Berkeley, and foreman at 
the mine since its inception, Burcham designed and 
built a four-tile, four-shaft, 50-ton capacity Scott fur­
nace on the north slope of Mariscal Mountain di­
rectly overlooking the old retort furnace system em- . 
played by the Ellis Mine. The new furnace-built at 
the cost of more than $10,000- conrained 160,000 
locally manufactured bricks for its exterior. In addi­
tion, more than 20,000 fire bricks were transshipped 
by rail from St. Louis to Marathon, Texas, then by 
freight wagon to the mine site in order to line the 
interior of the three-stoty structure. A description of 
the furnace, which appeared in a 1929 San Francisco 
publication, noted one characteristic of the Scott fur­
nace at Mariscal Mine that distinguished it from 
those common to the Terlingua District: 

This furnace differed from the usual type 
in only one particular. The customaty timber 
buckstays were replaced with structured steel, 
the uprights being six-inch channels and the 
belts being eight-inch I-beam with 1-1/8-inch 
truss rods. These held together at the corners 
with 1-1/8-inch bolts under the nuts and 
heads of which were 50-ton car springs. The 
object of this arrangement was to keep the 
tension constant. It was apparently satisfactoty 
as no cracks of any magnitude developed in 
the brick work. '5 

Even though the company exhausted one-quarter of 
its capital to build the furnace, Burcham no doubt 
justified the expenditure as necessary to enable 
Mariscal Mine to become competitive with other lo­
cal and regional producers. 

The ubiquitous Hlittner-Scott furnace (generally 
known as the Scott furnace) was the uncontested 
hallmark of the U.S. mercury mining industry for 
almost a half centuty. First developed in 1875 at 
New Almaden, California, by Robert Scott, a furnace 
mason, and mechanical engineer H. ]. Huttner, the 
furnace revolutionized the reduction of mercuty from 
its solid to liquid state, making the process both sim­
ple and economical. In the Scott furnace one or more 

pairs of narrow shafts containing shelves of fire-day 
tile set at an angle of 45 degrees and placed alter­
nately against the walls of the shafts to form a zigzag 
pattern replace the open ore shaft. These form a se­
ries of inclined hearths down which the ore travels by 
gravity. The ore is heated by the hot gases emanating 
from the fire box below, which pass through the flues 
formed by the inclined tiles. A single shaft usually 
contains about 26 tiers of tiles, making the vertical 
dimension of the shaft itself about 30 feet. The 
length of the furnace is determined by the number of 
tiles used in each tier, usually from two to five; and 
the width is determined by the number of shafts (the 
furnace at Mariscal Mine being a four-tile, four-shaft 
variety). 

The walls that separate the fire box and dust 
chambers from the ore shafts are called the "pigeon 
walls" that are perforated by ports or "pigeon holes," 
which correspond to the flues under the various tiers 
of tile. The fire box rests directly under the flues in 
the lower third of the furnace. Hot gases, after trav­
ersing through these flues , rise in and pass through 
the chamber at the rear of the furnace to the next set 
of flues until they enter the chamber directly above 
the firebox. Here the gas stream again takes an up­
ward path, and after traversing the flues in the top 
third of the furnace, passes through the upper dust 
chamber to the exit pipes. The gas stream thus fol­
lows an $-shaped path, and in traversing the ore shaft 
three times, approximates concurrent flow. Each pair 
of shafts is charged through a narrow throat that ex­
tends the length of these shafts. Meanwhile, the 
roasted ores are extracted from the furnace at the bot­
tom through an opening known as the "draw." The 
Scott furnace is usually built on a massive foundation 
of either masomy or concrete. The furnace is 
equipped with a mechanical discharger (i.e., ore cart 
tramway at Mariscal Mine) that delivers the roasted 
waste into cars in a central tunnel below the struc­
ture. 

Built of ordinary red brick, most Scott furnaces 
have external bracing in which the buckstays and 
horizontal members are generally constructed of tim­
ber. Because of the potential for an external fire that 
could virtually devastate the entire superstructure, 
some Scott furnaces, such as the one at Mariscal 
Mine, were braced with structural steel. The design­
ers placed peepholes, made from either rectangular or 
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Figure 7. This axonometric drawing is an architect's rendering of the HUttner & Scott Furnace as it 
would have appeared during the apex of minii1g activity at Mariscal Mine, 1919 to I 923. (Courtesy, 
Department of the Interior, National Park Service, Historic American Engineering Record, Project No. 
TX-72, Drawing No. 10.) 
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Figure 8. Mexican nationals such as the man pictured here virtually dominated the labor 
force in the West Texas quicksilver industty. This mine worker is shown extracting roasted 
ore from the Scott furnace. (Courtesy, Marfa Hisrorical Society. Frank Dunca n Collection, 
Marfa, Texas.) 

circular metal plates, on the outer walls of the fur­
nace to correspond with the pigeon holes on the inte· 
rior walls. In the event of a "hang-up," workers in· 
rroduced an iron rod through the peephole to loosen 
rhe ore. Typically, a four-shaft, four-tile furnace 
processed 40 to 50 tons of ore in a 24-hour period. 
Toward the end of its usefulness to the industry, pro· 
ponents of the Scott furnace heralded the out moded 
technology as antiquated bur nonetheless practical. 
"It is true that the well-seasoned, saturated Scott fur­
nace functions beautifully," wrote Charles G. Maier 
in a scientific paper he presented to fellow mining 
engineers at their October 1929 gathering in San 
Francisco. "It [Scott furnace] is practically automatic 
in its operation," he noted, "requiring lirrle attention 
to keep it in proper working order." "The percentage 
of [mercury] recovery is among the highest." 16 

From all indications, however, the Scott furnace 
that Burcham and Schuette installed at Mariscal 
Mine was plagued with flaws from the outset. Ac­
cording to Lloyd Wade, a former employee of Bur­
cham's who was interviewed several years later, the 
furnace was inefficient and consequently nor as pro­
ductive as the general manager had envisioned. The 

mine apparently suffered from other inadequacies 
that seem co have been manifested in the condenser 
system. Sometime in 1919, when Burcham and 
Schuette built the Scott furnace, they also con­
structed a series of three concrete condenser cham· 
bers that were connected to the furnace by large ce­
ramic cubes. These condenser units, only one of 
which appears to have seen regular use, were con­
nected in turn by four smaller ceramic tubes to a 
large limestOne chimney located abou r 100 yards up· 
hill. Hoping to reduce the amount of stack loss of 
refined ore, Burcham erected two large redwood 
tanks on the east side of the condensers through 
which all fumes were diverted en route to the chim­
ney. 

Despite some detectable inefficiencies, the con­
denser system at Mariscal Mine functioned in a fash­
ion that was standard to the industry. The heated 
gases from the furnace ordinarily were reduced in 
temperature by bringing them into contact with the 
cooler surfaces of the condenser, in which tempera­
tures were lowered by either ait· cooling, water,-or 
as in the case of the Mariscal system-both. Next, 
the condensed liquid mercury collected in gutter-like 
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drains running along the lower side and bottom of 
the condensers from which workers collected it into 
rhe cast iron flasks for shipment. Oftentimes rhe re­
sultant residue, or mercurial soot, also required col­
lection and reprocessing to extract all remaining 
traces of quicksilver. Although the two processes of 
cooling and collecting were considered separately, in 
actual operation they functioned simultaneously. 17 

Mariscal mine owners expanded their operation 
in other ways as wdl. About one hundred yards 
downhill from the Scott furnace, directly below the 
original ore bins and retons employed in the Ellis 
operation, rhe company erected a stone building that 
served as both a small commissary and the company's 
main office. Although Burcham paid his laborers in 
U.S. currency, the company recaptured most of the 
wages through the miner's purchase of household 
commodities, clothing and groceries from store man­
ager Rocindo Rodriguez. Above the commissary, the 
company installed a blacksmith shop, where Filberto 
Marufo, reportedly a deserter from the Mexican 

Army, :mended ro virtually all of the mine's me­
chanical needs. Opposite his shop, a large concrete 
platform housed rhe engine and hoist equipment re­
quired ro operate the headframe from which large 
trapezoidal-shaped buckers were lowered into the 
main shaft. O f the twenty to forty men employed at 
Mariscal Mine, all were Mexican nationals except 
Burcham, mine superintendent W. R. Wyatt, fore~ 
man Schuette and an unknown brick-kiln specialist. 
While the company paid its workers little in wages, 
mine owners did erect twenty or more two-room dty 
masonty stone and adobe structures as housing. In 
contrast to these modest dwellings, however, Super­
intendent ·wyatt's residence was a six-room, adobe 
brick and wood framed house with p itched roof and 
an unattached garage. 

More damaging to the company than its constant 
mechanical difficulties, were the numerous financial 
setbacks that plagued Mariscal Mine throughout its 
active years. W orse still, these monetary crises coin­
cided with a declining commercial demand for proc-

Figure 9. The final step in processing quicksilver is ro bottle the resulting liquid (visible at the lower 
left of this photo) in to cast iron flasks that weigh approximately 76 pounds when full. (Courtesy, 
Harry Ransom Humanities Research Center, W. D. Smithers Collection, University of Texas, Au s­
tin.) 
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Figure lO. Mexican wood haulers such as the man pictured here provided an inval u­
able service to the mercury mining indusny. These workers eamed anywhere from 
$5.00 to $7.00 per cord of wood. (Courtesy, Arc hives of tlw Big Bend, Clifford 
Casey Collection, Sul Ross State University, Alpine, Texas.) 

essed mercury. During the four years of operation 
(1919-23), Burcham found it necessary to refinance 
the Mariscal Mining Company no fewer than three 
times. On August 26, 1921, the corporation created 
a Board of Trustees, which promptly authorized the 
issuance of 200,000 shares of stock at 10 cents per 
share to help revive the struggling enterprise. Mean­
while, the San Francisco price for mercury plum­
meted to $47 per flask, forcing the company to bor­
row an additional $20,000 against its deed of trust, 
which included all of its mining properties. For the 
remainder of its corporate hlstoty, Mariscal Mine 
borrowed money in hope that the market, which did 
rise modestly to $65 per flask during 1922-23, might 
eventually rebound. 

Apparently, Billy Burcham's hope was never real­
ized. In light of all of these problems, the Mariscal 
Mining Company produced a mere 394 flasks of 
mercury before it officially ceased production in 
1923. Most of the activity during this period was de­
voted to exploration and improvement of the mine's 
facilities at the expense of actual processing. This 
probably accounts for the meager output Mariscal 
Mine achieved during its tenure. Following the 
mine's shutdown, there was no activity at Mariscal 
for more than a decade. In 1934, H. R. Gard of AI-

pine attempted to secure financial backing to reopen 

the mine bur failed. Two years later, A. C. Spalding, 
one of many investors who had loaned money to 
Burcham, filed a suit against the defunct company in 
Brewster County District Court. The judge ruled 
that Spalding had a valid claim. He not only awarded 
Spalding the sum of $19,687.40 but also ruled that 
all of the properties of the former Mariscal Mining 
Company be sold at public auction. Spalding as­
sumed title to all of the mine's properties for a token 
bid of $100. Notably, the judgement did not cany 
with it the rights to mineral claims or mineral leases 
in Section 33, which reverted to their original owner, 
the Texas and Pacific Railway Company. 18 

Burcham's hope for a resurgence in the commer­
cial marker for merclllY did not materialize until the 
advent of the Second World War. As in the first 
global conflict, the demand as well as the price for 
mercury soared. In response, Burcham reorganized 
financially and reopened his mine in 1942 under the 
new rubric Vivianna Mining Company. Just as he 
had before, Burcham expanded exploration to create 
two standard 4 x 5-foot compartments; the main 
shaft reaching the 438-foot level, and a north shaft 
extending to about 100 feet. In all, the Vivianna 
Mine comprised more than 2,000 feet of under-
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Figure 1 1. Above is one of only three photos in existence that depict the Vivianna Mining Company while it 
was still active (ca. 1942). This photo clearly shows the rotary-kiln furnace operation. (Courtesy, Archives of 
the Big Bend, W.O. Burcham Collection, Sul Ross State University, Alpine, Texas.) 

ground workings at intervals descending to 250 feet 
below the surface. Mine owners used a D-13,000 
Caterpillar engine to hoist the 9-cubic-foot buckets 
into and out of the shaft. 

Burcham's most notable modification to the pre­
vious operation was his installation of a 30-ton 
Gould-type rotary furnace, which replaced the ineffi­
cient Scott furnace that had presented problems since 
1919. Not surprisingly, the Chisos Mining Com­
pany introduced the first rotary furnace to west 
Texas. Typically, furnace shells, averaging 50 to 60 
feet in length and set at an incline of one foot for 
every eight feet of pipe extending outward from a 
firebox, positioned at one end of the kiln over a small 
pit into which the roasted ore is discharged. Most 
furnaces rotated at one-third to two-thirds revolu tion 
a minute, processing about 30 to 50 tons of ore in 
24-hours. 

On the whole, rota1y kilns were far more produc­
tive as well as more efficient than the old Scott fur­
nace. In the latter, for example, the ore is heated very 
gradually, frequently taking a full day or more to 
complete the process. With the rotary kiln, such as 
the model installed at the Vivianna Mine, reduction 

rime never exceeded more than an hour. Because of 
the short roasting period, however, the grade of ore 
fed to the rota1y furnace had to be fairly standard. A 
second obvious advantage of the rota1y furnace was 
its mobility. Unlike the Scott furnace, the rotary kiln 
could be easily disassembled and moved whenever 
necessary. Impressed with this latest technology, it 
may have been Burcham who ordered the Scott fur­
nace partly dismantled in an effort to reprocess the 
mercu1y-soaked brick. '9 

Ir appears that Burcham harbored great expecta­
tions for the Vivianna Mine because the company 
built ten additional three-room concrete houses for 
its workers, which apparently were never occupied. 
In the end, even modern technology and Burcham's 
implacable optimism could not make the Vivianna 
Mine a commercial success. In fact, during its two 
years of production, Burcham's latest venture ac­
counted for a sum total of 97 flasks of mercu1y be­
fore the company once again succumbed to financial 
distress. The 83rd Judicial District Court in Alpine 
declared the Vivianna Mining Company insolvent in 
late 1944. Accordingly, the judge declared the debt­
ridden company dissolved and ordered it into receiv-
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ership. Not one to surrender easily, Burcham made 
one last futile attempt to salvage the operation in a 
proposal submitted on December 21, 1946. The 
plan, it seems, was never executed. 

What remained of the Vivianna Mining Com­
pany, a disparate array of structures and mining 
equipment that had accumulated since the Ellis 
Mine undertaking in 1916, was sold co the highest 
bidder for $7,250. In 1948, Robert N. Pulliam, 
owner of Bob's Mining Company, disassembled 
most of the functional equipment, transporting it to 
the Terlingua District, where mines such as the 
Maggie May remained operational. Portions of the 
Gould rotaty furnace were reported to have been sent 
co Arizona in the mid-1950s to be put to use in the 
reduction of uranium. As for Burcham, he remained 
in the Big Bend region reportedly lending his exper­
tise to the Puerto Rico Mining Company of Coa­
huila, Mexico. On May 31, 1972, at the age of 87, 
the indefatigable William David Burcham died in 

Brewster Memorial Hospital, Alpine, Texas. With 
his demise, the forty-year odyssey of mercury mining 
on Mariscal Mountain came to an end.20 

For all intents and purposes, the mercury industty 
in Texas ceased to exist with America's encty into the 
Cold War, as strategic inrerescs shifted away from 
mercury fulminate co fissionable materials such as 
uranium. While some small-scale exploration and 
sporadic production of mercuty continued at the 
Study Butte Mine (Diamond Shamrock Corpora­
tion) into the mid-1960s, domestic demand for 
quicksilver was marginal. In recent years, the devel­
opment of mercury substitutes coupled with a grow­
ing awareness of rhe environmental effects of the 
metal, accelerated a downward tendency in its com­
mercial value. Moreover, United Scares producers can 
no longer effectively compete with their European 
competitors because of the latter's labor cost advan­
tage. During the past two decades, mercuty imported 
from Canada, Spain, Algeria, Yugoslavia, and Mex-

Figure 12 . This photo shows the now abandoned mineworks on Mariscal Mountain as they appear today 
within the confines of Big Bend National Park. (Courtesy. Depanmenc of the Interior, National Park Ser v­
ice, Big Bend National Park. TX.) 
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ico have supplied America's domestic needs.21 

Today, embraced within the boundaries of Big 
Bend National Park, the long abandoned mineworks 
of Mariscal Mine enjoy the protection of the federal 
government. Literally only a shell of the mining op­
eration stands in evidence of nearly a half cencuty of 
social and economic activity. On the westernmost 
end of the site are the remains of the mining com­
munity that once housed an estimated 40 to 50 
Mexican nationals in addition to the non-Hispanic 
mine superintendent and foreman. Scattered across 
the plain are numerous unroofed remains of rudi­
mentaty shelters as well as more traditional housing 
in various stages of deterioration. As one ascends the 
steep incline toward the mlneworks, the hollow re­
mains of the Ellis retort operation become more de­
fined. Fragments of ceramic tile that once formed the 
condenser system are dispersed all around, but the 
stone-lined casings of the south retort system remain 
inract. Those on the north side, while discernible, are 
partially covered by tailings produced during subse­
quent operations. 

Immediately overlooking the Ellis mineworks are 
the structures that best represent Mariscal Mine at 
the apex of its activity. Most striking is the nearly 
collapsed Scott furnace partially inset into the side of 
the mountain, umnistakable because of the thou­
sands of mercury-soaked red bricks riddled all around 
the once massive structure. More imposing, however, 
are the three sentinel-like condensers, whose sun­
bal<ed masonty and concrete walls are visible for 
miles as one approaches the site via Old River Road. 
These sturdy structures, too, are mostly skeletal rep-

resentations of their former appearance. Occasional 
fragments of decayed timbers and twisted metal sug­
gest the labyrinth of wooden trusses and steel rails 
that once comprised the main ore delivery system. 
Near the pinnacle of the mountain stands the aban­
doned wreckage of the Vivianna Mine and the now 
metal-grated shaft from which marketable ore was 
once removed. At this level, one encounters the few 
existing indications of the mechanical equipment 
that represented the heart of the mining activity. 
Most impressive is the rust-covered ftre box that once 
fueled the rotaty kiln. Detectable, too, are the metal 
anchor bolts upon which the main hoist was f1Xed in 
order to raise and lower the now heavily oxidized ore 
buckets, which now lie dilapidated from years of dis­
use. 

For nearly a centuty, mercury production reigned 
supreme in west Texas. Today, eclipsed by the over­
powering oil and gas production that has become the 
economic mainstay of the Permian Basin, the contri­
butions of the once-thriving quicksilver indusuy 
have all but faded. More telling, is the gradual disap­
pearance of its technology, which enabled the indus­
try to sustain itself. For this reason, Mariscal Mine, 
despite obvious signs of decay and abandonment, 
assumes increasing importance in the social and eco­
nomic history of the Big Bend region with the pas­
sage of each successive year. Embraced within the 
boundaries of the national park, Mariscal Mine, per­
haps more than any other mining complex to survive 
the astringent environs of the Trans-Pecos region, 
best illustrates the Texas mercury mining indusuy 
from its boisterous beginnings to its silent demise. 
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