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PREFACE.

CENTURIES of experience have demonstrated that in certain
disorders the intelligent use of mineral waters is a more potent
curative agency than drugs. European peoples have not failed
to appreciate the immense advantages of their national resources
of this character, but Americans have largely overlooked the fact
that within their own borders are found the close counterparts
of the best foreign springs.” It is not too much to say that
for charm of scenefy and surroundings, salubrity of climate, and
facilities for comfort, many American spas will compare favorably
with the most highly developed Old World resorts.

A complete and discriminating work on the mineral waters of
the United States has been distinctly needed. Though several
excellent volumes have been written they have become antigquated
through natural causes, such as the abandonment of certain once
popular spring resorts and the development of a large number of
new and important spas. In the present volume, for instance, more
than two hundred mineral spring localities are for the first time
described in a book of this kind.

In the construction of the work the author’s methods have been
as follows: 1. All available literature pertaining to the American
mineral springs has been carefully examined. This includes all of
the preceding treatises on mineral waters and the various State and
National Geological reports, beside numerous maps, railroad guides,
etc. 2. Letters of inquiry have been addressed to every spring
resort and commercial spring in the United States accessible by the
United States post-office. Correspondence has been conducted with
mineral spring proprietors, resident physicians, postmasters, army
and navy officers, and others. 3. Personal visits have been made

from time to time to many important localities in different States.
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In the elaborate and well-nigh exhaustive tabulation of the Ameri-
can mineral springs made for the United States Geological Survey
by Dr. Albert C. Peale, 2822 mineral spring localities are enumer-
ated. In the course of the present investigation the author has
learned that, while some of these springs have fallen into disuse,
more than half of them have never been developed, and a very
considerable number have not even been examined or named.
These classes have been eliminated, while a few have been excluded
on the ground of worthlessness or unadaptability to medical pur-
poses. It is the author’s belief that in the following pages the
practitioner will find by far the most comprehensive account of the
mineral springs of our country which has ever been written, and
that it includes practically all the principal springs in use at the
present day. KEvery known variety of mineral water is repre-
sented, and it is hoped that the enquirer will find the essential
facts relating to the uses of such waters in the therapeutic art.

Acknowledgment should here be made to the many writers on
mineral springs and cognate subjects, whose works have materially
aided in the preparation of the present volume. Special mention
should be made of the writings of John Bell and A. N. Bell,
Moorman, Walton, Peale, Winslow Anderson, J. A. Trwin, Stiles
Kennedy, J. A. Duggan and Simon Baruch on this side of the
Atlantic, and to those of Althaus, McPherson, Carl Braun,
J. Braun, H. Weber, Liebreich, Helfert, Reiner, Valenteiner,
Beaumetz, Winternitz, Bartels, and Jurgensen in Europe. The
author’s thanks are also due to E. E. Smith, M.D., Ph.D., chem-
ist, of New York, who has corrected a number of the analyses and
who contributes the part on Potable Waters.

36 E. TWENTY-NINTH ST., NEW YORK, MAY 15, 1899.
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PART I.

ON MINERAL WATERS AND THEIR THERAPEUTIC USES.

CHAPTER I.

INTRODUCTION.

TuE term Mineral Waters is applied to those waters which are
used in the treatment of disease, either by internal administration
or by external application, and which owe their virtue to their solid
or gaseous constituents or to their elevated temperature. The study
of the origin and composition of these waters is embraced in the
science of hydrology, which may properly be regarded as a depart-
ment of geology and of physical geography.

Hydro-therapeutics, or hydriatrics,' relates to the application of
water to the treatment of disease. It is used in contradistinction to
the somewhat invidious term hydropathy (water-cure), employed by
those who would make the use of water a separate and distinct
system of treatment.

Balneology (Lat. balneum, a bath) is the science of baths and
bathing, and balneo-therapeutics, though often used in a wider sense,
is properly restricted to the use of baths for the relief of diseased
conditions. :

Minerals waters constitute an important addition to the arma-
mentarium medicorum, and a description of these agents and their
uses is a part of materia medica and therapeutics.

The earliest archives of the human race mention the use of waters
for medicinal purposes. The primeval mythologies as well as the
most ancient historical accounts refer to the bath as of supernatural
origin. Bathing was practised among the Egyptians as a sacred
rite, and it was made a religious duty by Moses. It was a common .
custom among the Israelites to ‘“dip in Jordan’’ in order to be
delivered from the scourge of leprosy and other hopeless diseases.

1 Sometimes improperly called hydriatics.
0

&
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This rite, however, was invested with miraculous power, and no
specific influence was attributed to the water itself, although min-
eral-water baths were certainly used among the early Hebrews.
Josephus mentions the thermal baths of Calirrhoe near the Dead
Sea, which were resorted to by Herod. Homer frequently speaks
of baths among the early Greeks, and through Herodotus we are
made acquainted with the intermittent spring near the temple of
Jupiter Ammon. The historic pass of Thermopyle received its
name from the hot sulphur springs near by, which have been in
active use over two thousand years. (Edipus, in the Island of
Eubcea, was a favorite summer-resort of the ancient Athenians, and
its sulphur baths are still in use. Although most of the nations of
antiquity appear to have possessed baths, these were insignificant
in comparison with the magnificent structures which sprang up in
Rome after the completion of the great aqueducts. These have been
fully described by Pliny, Tacitus, Seneca, and later Roman histo-
rians. Enormous establishments known as therme were erected by
successive emperors, the most celebrated being those of Agrippa,
21 B.C.; Nero, 65 A.D.; Titus, 81 A.D.; Domitian, 95 A. D.;
Commodus, 185 A.D.; Caracalla, 217 A.D., and still later those
of Diocletian, 302 A.D. The technical skill displayed by the
Roman architects in the various complex details of these luxurious
baths was of the highest order. The Romans carried their love
for this pastime to different parts of the world conquered by them,
and whenever natural thermal springs or stufee were found they
were utilized for bathing, thus saving the expense of heating the
water. One of the oldest and perhaps most famous of the Roman
hot-spring resorts was at Baie, ten miles from Naples. In this
charming and picturesque region, we are informed by Seneca, the
wealthy Romans erected their villas, and during the summer months
continued the gaveties of the capital, much as the opulent citizens of
our own couuntry do at Newport and Saratoga at the present day.
Relics of Roman baths are still found at Bath, or Aqua Solis, in
England, at Aix in Savoy and Aix in Provence, at Bagnéres de
Bigorre and Bagneéres de Luchon in the Pyrenees, at Wiesbaden
in Switzerland, and at Alhama and Caldas in Spain.

Duaring the decline of the Empire the aqueducts were cut off by the
Huns (about the fifth century), and many of the larger therme fell
into decay. Still, bathing did not become entirely obsolete, and in
the East it was kept in full vigor at Alexandria and at Brusa. Hot
bathing and, more particularly, hot-air and vapor baths were adopted
by the Mahometans, and the Saracens introduced them into Spain.
After the commencement of the thirteenth century there were few
large cities in Europe without hot-vapor baths. We cannot claim
with certainty that the Turkish and Russian baths are merely the
successors of the Roman baths.  The principle of these baths has
certainly been known to many races from a very early period of
history. Thus, the Mexicans and Indians of America were found
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by European explorers to be using crude vapor baths. Their use
was also understood to some extent by the ancient inhabitants of
Ireland and Scotland, and the large vapor baths of Japan, now so
extensively employed, are probably of independent origin. There
are evidences that the Chinese resorted to baths for therapeutic pur-
poses. During the present century the custom of bathing has devel-
oped to an enormous degree. All cities of importance and many
smaller ones are supplied with the familiar Turkish and Russian
baths; they are found in many clubs, and even some private resi-
dences are supplied with them. Bathing at spring-resorts for thera-
peutic purposes or for pleasure is carried to an extent never equalled
before, while the custom of sea-bathing is well-nigh universal among
seaboard populations during the summer months.

The medical annals of all ages refer to the use of mineral waters,
either internally or by means of baths, as a recognized form of treat-
ment. Thus, Hippocrates, in his treatise, Airs, Waters, and Places,
prescribed rules for the treatment of acute and chronic diseases by
water, which, it is interesting to note, are observed even at the
present day. Asclepiades, Antonius Musa, Cornelius Celsus, Cce-
lius Aurelianus, and Galen were the most prominent early votaries
of hydro-therapy. In almost every century we find the names of
one or more enlightened and educated writers on the use of mineral
waters amid the numerous quacks and charlatans who have clogged
the wheels of progress in this field. Among the advocates of water
familiar to the present generation of physicians may be found the
names of Priessnitz, the Silesian peasant, who gave a great impetus
to the hydriatric method; Latour, Fleury, Duval, Dujardin Beau-
metz; Niemeyer, Baruch, Bartels, Jirgensen, and Winternitz. Per-
haps the first work upon the qualities and uses of water published in
this country was a volume entitled The Curiosities of Common Water,
or the Advantages Thereof in Curing Cholera, Intemperance, and
Other Maladies, by John Smith, C.M. This book was reprinted in
Boston in 1725 from the London edition of 1712, and calls special
attention to the ““excellency of water as a drink,”” and enumerates
some of its therapeutic attributes. Probably the pioneer work on
American mineral springs was issued by Dr. John Bell in 1831.
1t was entitled Baths and Mineral Waters, and was followed in
1855 by a treatise on the Mineral and Thermal Springs of the United
States, by the same author. In succession came the Mineral Springs
of North America, 1873, by Dr. J. J. Moorman; The Mineral Springs
of the United States and Canada, by Dr. George E. Walton, editions
of which have appeared in 1873, 1874, and 1883, and the Clima-
tology and Mineral Waters of the United States, by Dr. A. N. Bell,
1885. Brief compilations and enumerations of the American springs
have been made by Dr. William Pepper, 1880; Dr. Judson Daland
in Gould’s Medical Dictionary, 1893, and Dr. Samuel T. Armstrong
in Foster’'s Reference Book of Practical Therapeutics, 1897. The
most complete enumeration ever attempted, however, was made by
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Dr. Albert C. Peale under the auspices of the United States Geo-
logical Survey. Dr, Peal¢’s report, which is frequently referred
to in the course of this work, appears in Bulletin XXXTI. of the
Greological Reports, W. ashington, 1886. Reports on mineral springs
also appear in various State geological works, and elaborate essays
on the springs of Virginia, Georgia, Michigan, and California have
been issued.



CHAPTER II.

ON THE ORIGIN OF SPRINGS AND THEIR SOURCES OF
MINERALIZATION.

The Unit of Measure. Remarks on Thermal Springs, Gey-
sers, Fumaroles, and Solfataras. The waters of mineral springs
f01m a constituent part of the great aqueous circulation which exists
in all parts of our globe. The water is evaporated from the sur-
face, from the rivers, lakes, and seas, and, passing into the air, forms
the rain-clouds, whenece it is again precipitated to the earth. The
greater portion is revolatilized or is drained away by the streams,
and again enters the great natural reservoirs. A considerable quan-
tity, however, sinks into the earth, and after an indefinite subterra-
nean career reappears on the surface in the form of a spring. An
examination will show that it has undergone various modifications
in its dark ramblings through the nether world. The rain-water is
quite pure, with the exception of a little ammonia, possibly nitrates
and nitrites, and a small amouut of carbonic acid, oxygen, and nitro-
gen gathered from the air. On its emergence as a spring, however,
it may be impregnated with mineral ingredients ranging from mere
traces to many thonsand grains per gallon, and, moreover, it may
be saturated with -one or more gases.

‘Whence the source of this metamorphosis? It has been truly
said that the table of contents of a mineral spring is but an index
of the various geological strata through which it has passed and of
the mineral bodies with which it has come in contact. ‘¢ Water
wears away a stone’’ is a trite but true axiom; it is the universal
solvent. The rain-water, already containing a little carbonic-acid
gas, which greatly enhances this solvent power, percolates through
the npper strata of the earth, and, meeting there with the prodncts
of vegetable decomposition of past ages, small quantities of organic
acids and an addition to its stock of carbonic acid, continues its way.
Coming in contact with the igneous and metamorphic rocks, it
abstracts from them its important mineral contents. Thus, passing
through salt deposits the spring will contain chloride of sodium;
filtering through iron ores, it becomes ferruginous, and permeating
limestone or marble, the result is shown in the presence of calcium
salts. Even the most refractory sedimentary rocks must yield their
quota to thepotent influence of the aqueous current. It is highly
probable that chemical action and, in some localities, heat also are
employed by nature in elaborating the components of the springs.
These various ingredients are readily recognized by the analytical
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chemist as acids and bases and gases. These he combines accord-
ing to certain accepted formule, and expresses the results as so
many grains of sulphate of magnesia, carbonate of soda, etc., per
gallon, or so many parts per thousand, as the case may be. The
chemist’s science, however, is not sufficiently exact to define the
precise combination in which all of these ingredients occur, and in
making his estimates he is obliged to resort to some extent to the
arbitrary or empirical method. The correctness of the careful
analyst’s findings have been verified in the case of many different
springs by the subsequent observations of the physiological action
of the waters upon the bodily funetions. It is to be regretted that
a more uniform system of stating the components of mineral springs
has not been agreed upon by our analytical chemists. An inspec-
tion of about one thousand analyses of American mineral waters
shows that upward of forty different methods of expressing the
results have been used. They range from parts per hundred to
grains per gallon (imperial or United States); from grammes per
litre to parts per million. Some give only the radicals actually
found, while in many instances the analyses are only qualitative,
with no attempt to determine quantities. To bring some degree of
order out of this chaotic state of affairs, we have adopted in the
course of this work the standard gallon of the United States, con-
taining 231 cubic inches, or 58,372 grains of pure distilled water
at a barometric pressure of 30 inches and a temperature of 62° F.,
as a unit of measure. The solids are presented as so many grains
or fractions thereof, and the gases as so many cubic inches or frac-
tions of a cubic inch, per gallon. It is quite troe that the weight of
a gallon of water varies a little at different barometric pressures and
at varying temperatures, but this is not a consideration of para-
mount importance in this connection. Everyone is acquainted
with the familiar gallon-measure, which equals eight wine pints.
With the quantitative analysis before us and a knowledge of
the capacity of the vessel from which the patient drinks, we can
make, under any civcumstances, a fairly close estimate of the
amount of mineral water which he is taking. With the exception
of a few very strong springs, concerning which specific instruc-
tions should always be given, it is not necessary to be absolutely
exact in the dosage of mineral waters, and if the patient should
imbibe a gill or two more or less than the amount prescribed, no
harm is done. © Perhaps two-thirds of the analyses of the American
mineral springs already conform to this standard; those which do
not have been converted in accordance with recognized rules. We
present the following conversion table, arranged by Messrs. Leff-
mann and Beam, and published in their work on the examination
of water for sanitary and technical purposes:!

1 Philadelphia, 1889,
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(3]

Parts per 100,000 < 0.7 = grains per imperial gallon.
Parts per 1 000 ,000 3¢ 0.07 = grains per imperial gallon.
Parts per ]00 000 X 0.583 = grains per United States gallon.
Parts per 1 000 ,000 > 0.058 = grains per United States gallon.
Parts per 1 000 1000 >< 0.00833 = number of pounds per 1000 United States
allons.
. Grains per imperial gallon = 0.7 = parts per 100,000.
Grains per imperial gallon +0.07 = parts per 1,000,000.
Grains per United States gallon =+ 0.583 parts per 100,000.
Grains per United States gallon <+ 0.058 = parts per 1 000 000.

The reduction from the imperial to the wine or United States
gallon is made by multiplying by 0.833. To convert from the
United States to the imperial gallon, multiply by 1.19.

Certain peculiar phenomena in connection with the formation of
mineral springs remain to be described. These relate to thermal or
warm springs, to geysers or spouting springs, and to fumaroles and
solfataras.

A thermal spring is one whose temperature is higher than the
average annual temperature of the circumambient atmosphere.
Thus, a mineral water may be thermal in one portion of the coun-
try, while in other warmer regions it could not properly be so classi-
fied. For practical purposes, however, it is customary to term all
springs above 70° F. as thermal, and those below as cold. Ther-
mal springs having a temperature between 70° and 98° ¥. are
designated as warm; those above 98° F. as hot springs.

Thermal springs are common in California and the States trav-

_ersed by the Rocky Mountains, but much less so in the East and
South. The only representatlve of this class found in the Middle
or New England States is the Lebanon Thermal Spring of New
York, with a temperature of 75° F. Several of the Saratoga springs
have a somewhat higher temperature than the average heat of the
air, bnt cannot be classed as warm, The Hot Springs of Virginia,
110° ¥.; the Warm Springs of the same State, 96° to 98° F.; the
Hot Sprmgs of North Carolina, 92° to 117° F.; the Warm Sprum‘s
of Georgia, 70° to 90° F., and the Hot Sprlngs of Arkansas, 76°
to 157° F are the principal members of this group east of the
Rocky Mountains. The San Bernardina Hot Springs of California
attain a temperature of 172° F., the Splendid Geyser of the Yel-
lowstone National Park 199.8° F., while the Witches’” Caldron
and the Steamboat Geyser of Sonoma County, California, range
from 212° to 214° F., their waters escaping in the form of steam.

The phenomenon of heat in mineral waters may be referable to
one of several causes :

1. The Interior Heat of the Earth. Itisa well-known fact, estab-
lished by artesian borings and by the excavations of mines, that
there is a rise in temperature as the descent becomes greater. This
was once supposed to amount to one degree of temperature (F.) to
every fifty-five feet of depth. Thus, a spring having a temperature
of 100° in a locality where the average temperatme of the air was
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50°, was reckoned as proceeding from a depth of 2750 feet. The
thickness of the earth’s crust varies, however, and the downward
increase of heat is not the same in all localitiecs. e cannot,
therefore, accurately judge of the depth of a spring by its tem-
perature. According to- Dr. Hallock, of Columbia College, New
York, the deep well at Wheeling increases 1° to every 81.5 feet
down to 3200 feet gradient; whereas in the last few hundred
feet the increase is 1° to every 60 feet. Other factors also serve
to render the depth of a warm spring uncertain. Thus, the water
from low down may mingle with that from the colder strata
above, or a vein supplying a well of moderate depth may have its
origin far below. It is no doubt correct to attribute the. heat of
some of the less fervent thermal springs to the interior heat of the
earth, but in most cases other influences are doubtless more potent.

2. Chemical Action. This is probably a source of heat in some
mineral springs. Itis well known that while certain chemical reac-
tions have the effect of preducing cold there are many which evolve
a high degree of heat. Thus, sulphur may be oxidized to sulphur
dioxide (SO,), thereby giving rise to a considerable elevation of
temperature. This substance dissolves in water, forming sulphurous
acid (H,S0;), which is capable of still further oxidation and the
formation of sulphuric acid (H,SO,), heat again being produaced.
If this powerful acid comes in contact with suitable substances,
such as limestone or other carbonates, the ensuing reaction is
attended by a still further liberation of heat. According to Dr.
Winslow Anderson, chemical action may, under favorable condi-
tions, raise the temperature of water to 212° F., or the boiling-
point. It has not been clearly established, however, that this is a
very fraitful source of the heat of the waters of mineral springs.

3. Voleanic Action and Mountain Corrugation. 1t is in these
phenomena that we find the most efficient and satisfactory explana-
tion of the cause of hot springs. By far the greater number of
thermal springs throughout the world are found in volcanic moun-
tain districts. Although active eruptions may not have occurred in
hundreds, possibly thousands, of. years, evidences of their former
existence may still be seen in the presence of old craters, lava beds,
etc. In such regions less violent, secondary phenomena, in the
form of hot springs, geysers, and fumaroles, linger on to attest the
slumbering fires within. Water coming in contact with these heated
volcanic rocks far beneath the surface often attains a very high
degree of temperature.

In the Rocky Mountain region, as well as in other portions of
the far West, we have areas of more recent voleanic disturbance
than that of the Appalachian in the East, and in these zones vol-
canic and igncous rocks are widely diffused. This fact accounts for
the more frequent occurrence of hot springs in the Rockies than in
the eastern scction of the country. Tt has long been a well-known
fact that the lines of junction hetween the sedimentary rocks and the
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older formations, especially along the bases of mountain ranges, are
locations favorable for the development of thermal springs.  These
lines of junction are naturally weak points and feel the stress of an
uplift first, and they are, therefore, the points at which the greatest
number of fractures and fissures occur, thus giving exit to subter-
ranean water-channels. When two or three axes of elevation cross
each other the disturbance is greater, the fracturcs and fissures more
numerous, and springs, consequently, of greater frequency.

Examples of this condition are found at Aix in France, Leuk in
Switzerland, Mont Blanc, and other localities famous for their
thermal waters.

It is to these two phenomena—viz., the presence of igneous and
voleanic rocks to heat the water, and the occurrence of cracks and
fissures to give it exit—that the existence of hot springs is due in a
majority of instances.

Some cold springs are also associated with profound faulting of
strata. Those at Saratoga may be taken as a prominent example.
In this case, however, therc is no connection with igneous rocks,
and the water, which has its source primarily in the mountains to
the eastward of the town, is probably tapped at too short a distance
from the surface to have acquired a high degree of terrestrial heat.

The statement is commonly made that thermal waters are less
highly mineralized than those of lower temperature. Some writers
even go so far as to classify them among chemically indifferent or
neutral waters. Not only is this idea fallacious, but, on the con-
trary, heated or superheated waters exert a far more powerful influ-
~ ence on most solids than do cold. Thus, it will be observed by
numerous analyses in this work that many American hot springs are
densely charged with mineral ingredients, and if others are but
lightly so impregnated it is because the water in its journeyings
failed to come in contact with rocks or strata containing soluble
matter. Hot waters often deposit some of their mineral contents
on cooling, forming at times quaint and fantastic shapes at their
exits. The temperature of hot springs is usnally persistent and
invariable, but some of those due to volcanic action have been
observed to present curious fluctuations. In one case cited by
Peale,! viz., the Hot Springs of Salt Lake City, a considerable fluctu-
ation of temperature has been noted. Ordinarily these springs show
a heat of 122° F., but in 1889, for one month, June to July, and
at irregular intervals in preceding years, the springs became as cold
as 50° F.

. Geysers. So called from the Icelandic word geysir or geysa, to
gush, or to be impelled. These are peculiar spouting or intermit-
ting hot springs, which take their name from the remarkable group
in Iceland, In the Yellowstone National Park as well as in Cali-
fornia we have equally wonderful exhibitions of these fantastic

1 United States Geological Reports, 1892-93.
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freaks of nature. Many theories have been offered to account for
the formation of gevsers, but that of Prof. Benson is now com-
monly accepted. It is as follows: In order to produce a geyser
effect the outlet of the spring must consist of a natural tube, pos-
sibly of earth, rock, or deposits from the water itself, from forty
to sixty or more feet in length, extending down into the earth.

The tube being filled with w ater the pressure exerted on that at the
bottom increases its boiling-point.  Thus, while the water boils in
the open air at 212° F., it would require a temperature of 251° F.
to boil at the bottom of a tube at sixty feet of pressure. When a
stratum of water at the bottom reaches this temperature it evolves
steam, but the bubbles passing to the cooler water above are at once
condensed. As the sncceeding layers of superincumbent water
become gradunally heated to the boiling-point, the escaping steam
bubbles are condensed in turn in the layers of water higher up.
The time comes, however, sooner or later, when the entire column
of water to the top of the tube or to the surface reaches the hoiling-
point, when much of the water throughout the entire tube is sud-
denly converted into steam, and the explosion occurs. Beautiful
and impressive phenomena are often developed in this way. At
some of the Yellowstone geysers the column of boiling water and
steam is thrown to a height of 250 feet, this being accompanied by
weird and sepulchral noises which reverberate through the sur-
rounding earth. Some geysers observe absolute periodicity, so that
the time of their eruptions may be foretold with exactness.

Prof. Tyndall has demonstrated the trath of the foregoing expla-
nation of these curious springs by constructing a miniature artificial
geyser in which all the conditions were carried out, the results on
heating the water being identical with those described.

Several of the Saratoga cold-water artesian springs, notably the
Champion and Geyser Spl‘il]O“S show an intermittent spouting char-
acter.  According to Irwin,' these artificial geysers were produced
by boring into the water c avﬂ:y at a point below its highest part,
thus leaving a kind of pocket above the level of the aperture in
which free gas, of which the water contains a great quantity, collects.
This continues until the tension becomes so trreat that forcible expan-
sion takes place and the tube is 51p110ned out, as it were, and the
process of aqueous and gaseous accumulation is renewed. Other
intermittent springs owe their character to connection with the tides,
to rainfalls, melting snows, etc. Some springs are frozen up all the
winter and flow durm(r the summer months. Others are peculiarly
affected by seismic dlstnrb‘mces, great storms, etc. The American
Carlsbad Springs of Illinois are said to become turbid after such
perturbations even at remote points; the water remains red from an
excess of iron for a short time, and then becomes acrid and harsh
from a superabundance of alkaline ingredients.

1 Hydrotherapy at Saratoga, 1892,
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Fumaroles. ~ (Italian, fumarola from fumo, Latin fumus, smoke.)
These are holes or small apertures in the carth scen in voleanic
regions, from whence vapors issue. They are numerous at the gey-
sers of Sonoma County, California.

Solfataras. So called from a dormant volcanic crater near Naples.
The term solfatara refers to an area or to a phase of latent voleanic
action characterized by the escape of steam, various gases and sub-
limates." Such phenomena are observed at several of the hot spring
loealities in the far West.

1 Standard Dictionary, 1897,



CHAPTER III.
CLASSIFICATION OF MINERAL SPRINGS.

THE importance of a proper classification of mineral waters is
shown by the various tables and schemes which have been presented ;
almost every writer on the subject having his own peculiar method
of designating the different varieties of these therapeutic agents.
Considerations of a geographical, geological, therapeutical, or chem-
ical character have been made a basis for the various groupings.
In the days of Aristotle mineral waters were classified according to
the vapors or gases they contained, or the predominant characters or
qualities which appealed to the sense of taste or smell. Pliny, in
the first century, divided them into acidulous, sulphurous, saline,
martial, or chalybeate, nitrous, aluminous, and bituminous. Some
of our modern classifications have advanced but little beyond these
early schemes. An arrangement based upon the chemical ingredi-
ents of spring waters has found most favor, although a combined
chemical and therapeutical grouping is in vogue in some countries.
Geographical and geological classifications have not been used to
any great extent by medical writers.

The following are examples of the principal classifications in use
at the present day :

THE GERMAN CLASSIFICATION,

Simple carbonated.
I. Alkaline

IT. Glauber salt.

Alkaline.
Alkali and common salt.

Pure.
III. Iron . . . . Alkaline and saline.
Earthy and saline.
( Simple.
IV. Common salt . . Concentrated.

With bromine.
V. Epsom salts,
VI. Sulphur.
VII. Earthy and calcareous.
VIIIL. Indifferent.

THE FRENCH CLASSICATION.?

1 . With salts of sodinm.
I. Sulphur waters . { VR Gk o8 e,
IT. Chloride of sodium Simple.
waters 1 A { With bicarbonates.
Sulphureted.

! McPherson, John. The Baths and Wells of Europe. Loudou, 1569, p. 91.
* Dictlonnaire des Kaux Minerales. Paris, 1860, Tome i. p. 403.
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: Bicarbonate of soda.
III. Bicarbonated waters . Bicarbonate of lime.
Mixed bicarbonates.

[ Sulphate of soda.

IV. Sulphated waters . 5 ﬁ Suiphate of lime,

Sulphate of magnesia.
{ Mixed sulphates.

Bicarbonated.
V. Ferruginous waters Sulphated.

With salts of manganesc.

THE AMERICAN CLASSIFICATION.'

(Mixed chemical and therapeutical.)

Pure.
I. Alkaline waters . 5 Acidulous (carbonic acid).
Muriated (chloride of sodium).

Pure.
Alkaline.
Todo-bromated.

{ Alkaline.
(

II. Saline

III. Sulphur waters Saline (chloride of sodium).

Calcic.

Pure.

Alkaline.

Saline (chloride of sodium).
Calcic.

Aluminous,

IV. Chalybeate

V. Purgative waters . Glauber salt (sulphate of soda).

Alkaline.

Limestone (carbonate of lime).
Gypsum (sulphate of lime).

Pure.

l

J

]

|

L

{ Epsom salt (sulphate of magnesia).
VI. Calcic waters {
(

| Alkaline.

VII. Thermal waters . . { Saline (chloride of sodium).
| Sulphur.
[ Calcic.

THE ENGLISH CLASSIFICATION.?

I. Simple thermal waters.

II. Common-salt or muriated waters.
ITI. Alkaline waters.

IV. Sulphated alkaline waters.

V. Iron or chalybeate waters.

VI. Arsenic waters.
VII. Sulphur waters.

VIII. Earthy or calcareous waters.

We meet with several difficulties in a study of the above schemes.
For example, we cannot regard it as proper that an evanescent gas

1 Walton’s Mineral Springs of the United States and Canada, 1872, p. 33.
2 Herman Weber, in Allbutt’s System of Medicine. 1896, p. 819.
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like sulphureted hydrogen should give the name of sulphur to a
separate and distinct group of waters, as shown in each of the fore-
going classifications. Many of the so-called sulphur waters of this
country are used commercially, but the gas from which they receive
their distinguishing designation is often entirely lost by volatiliza-
tion before reaching the consumer.,

More important defects, however, are found in the fact that none
of these tables is sufficiently simple on the one hand or sufficiently
comprehensive on the other. A truly scientific scheme ought to be
broad enough to include any mineral water which may hereafter be
analyzed. It is our belief that the following scheme of classifica-
tion is applicable not only to our own waters but to all others, no
matter from what part of the world they may come. With certain
modifications, we are indebted for this tabulation to Dr. Albert C.
Peale, of the United States Geological Survey.*

All mineral waters are divided primarily into two great groups :
(1) Non-thermal or cold; (2) thermal; and are then treated precisely .
alike with reference to their chemical ingredients.

SCHEME OF CLASSIFICATION.

Group A. Non-thermal or cold springs.
Group B. Thermal springs.

. Sulphated.
Class I. Alkaline Muriated,
Sulphated.
Muriated.
Sulphated.
Muriated.

{ Alkaline.

Class 1I. Alkaline-saline . . . . . {
Class IT1. Saline . {

Class IV. Chalybeate Sulphated.

Muriated.
Class V. Neutral or indifferent.

Peale gives the name ¢“ acid”’ to Class I'V. to embrace a group of
waters containing free sulphuric, hydrochlorie, or silicic acids. We
prefer to substitute ¢“ chalybeate,’” for several reasons :

(1) An examination of the various analyses will show that springs
containing free acids are by no means common in the United States;
(2) all those containing such acids also contain iron in considerable
(uantities; (3) iron springs are among the most common as well as
the most valuable in our country; (4) iron is of more importance in
mineral waters than free acids. This fact is shown by a glance at
the classifications in vogue in different countrics, all of which con-
tain a chalybeate class of waters.

The _existence or non-existence of gaseous contents may be ex-
pressed thus':

1. Non-gaseous.

! Transactions of the American Climatological Association ; also Fourteenth Annual Report
ol the United States Geological Survey, Washington, 1894, p. 66.
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2. Carbonated or acidulous, containing carbonic-acid gas.

3. Sulphureted, containing hydrogen sulphide, cte.

If more than one gas be present this fact may be expressed by
a combination of terms, as sulpho-carbonated, ete.

Any classification must from the nature of "the case be somewhat
arbitrary. Nature herself is an evolution, and we find that waters
so shade into each other that it is difficult to draw hard-and-fast
lines. The above classification, however, admits of a ready sub-
division according to the 1)ledommant solid constituents, as follows :

1. Sodic. 5. Caleic. 9. Silicious.

2. Lithic. 6. lodic. : 10. Manganic.

3. Potassic. 7. Bromic. 11. Acid.

4. Magnesic. 8. Arsenical. 12. Aluminous, ete.

A few words of explanation may be necessary to a full under-
standing of this grouping

I." The alkaline springs include all those which are characterized
by the presence of the alkaline carbonates, as the carbonates of the

~alkalies, the alkaline earths, and the alkaline metals. Generally,
these waters are further distinguished by the presence of carbonic-
acid gas, and may thus be additionally designated as carbonated.
Nearly half the alkaline springs of the United States are calcic-
alkaline—i. e., they contain calcium carbonate or bicarbonate as a
predominant ingredient. Take, for example, the soda spring at
Manitou, Colorado. Its most important ingredient is sodium car-
bonate, sufficient to classify it as a distinetly alkaline spring; but it
contains also large quantities of calcium carbonate and is abun-
dantly charged with carbonic-acid gas. The water is, therefore,
properly referred to as belonging to the alkaline-calcic-carbonated
variety. Other ingredients are not of sufficient importance, or are
not present in large enough quantities, to warrant their being ex-
pressed. However, if we wished to call attention to the minute
quantity of iron present, it may be done by speaking of the water
as an alkaline-calcic-carbonated-chalybeate, or as an alkaline-calcic-
ferro-carbonated water.

II. The alkaline-saline waters include 2ll those in which there is
a combination of alkaline carbonate with the sulphates or chlorides
on anything like equal terms. The Geneva Lithia Spring of New
York may be taken as an example. This water contains as a pre-
dominant ingredient the sulphate of magnesia. It contains also
considerable quantities of the carbonates of magnesia and lime, as
well as the borate and sulphate of lithia. It is, therefore, properly
styled an alkaline-saline water; or, if we choose to be more explicit,
an alkaline-sulphated-saline-lithic water.

ITI. The saline waters include those in which sulphates or chlo-
rides predominate. They are abont one-third more numerous in the
United States than alkaline waters. A majority of the springs
aisnally classed as purgative or aperient would fall under the head
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of sulphated salines. Thus, a sodic-sulphated or a magnesic-sul-
phated could hardly be mistaken for anything else than a purgative
water. A good example of the sulphated waters is that of the Crab
Orchard Springs of Kentucky. It owes its virtues almost entirely
to the sulphate of magnesia, and it may, therefore, be denominated
a sulpho-saline-magnesic water, or simply as a magnesic-sulphated
water. Under the head of muriated salines, all the brines would
fall, as they are characterized by the presence of sodium chloride.
Any of these springs may be sodic-sulphated or sodic-muriated, or
calcic-sulphated or calcic-muriated. The sodic-muriated or chloride
of sodium waters constitute 88 per ‘cent. of the muriated saline
springs of the United States. * As a good example of this class may
be mentioned the Empire Spring of Saratoga. Its chief ingredient
is chloride of sodiam, but it contains a considerable proportion of
carbonate of lime, and some carbonate of magnesia. Like all the
Saratoga springs it is abundantly charged with carbonic-acid gas.
It is, therefore, classed as a saline spring, or in detail as a sodic-
muriated-alkaline-calcic-carbonated spring.

IV. The chalybeate springs form a large and important class of
our mineral waters. In all of them the iron is combined with the
sulphates, chlorides, or alkaline carbonates. A few of them also
contain free acids. We may, therefore, speak of muriated chalyb-
eates, sulphated chalybeates, alkaline chalybeates, acid chalybeates,
ete. In some instances, as in the Round Spring at Aurora Springs,
Missouri, iron is the only ingredient of any consequence. These are
referred to simply as chalybeates.

If a spring is densely charged with solid or gaseous contents it
is spoken of as ‘“strong’’ or ‘“heavy,”” as a strong alkaline, a
heavy saline, etc. If feebly mineralized, it is denominated ¢ mild ”’
or ““light,”” as a mild chalybeate, a light carbonated water, ete.

V. Neutral or indifferent waters. There are a number of
springs in this conntry widely known as resorts, and others exten-
sively used in commerce, which cannot in a strict sense be included
as mineral springs. Some of these contain not more than two or
three grains of mineral ingredients to the gallon— less than most of
our ordinary potable waters. These we would designate as neutral
or indifferent waters. In this class are the well-known Poland .
Springs of Maine, the Glen Summit Springs of Pennsylvania, the
Stafford Springs of Mississippi, and numerous others. It may be
well to add that some of these waters are by no means neuatral in a
therapentical sense.  They are recommended by medical men who
ought to be able to judge of their merits in a considerable range of
disorders.

As cold or non-thermal springs are in a great majority, all those
not refered to as warm or hot are considered as belonging to this
group. (Vide Thermal Springs.) As Peale very properly remarks,
the designation of a mineral water according to the scheme above
outlined enables the physician at once to get a definite idea of its
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general chemical composition and to obtain a view of its probable
medicinal value, after which a more careful study of its analysis
will enable him in a large measure to determine whether or not it
is likely to meet the requirements of any particular case. The need
of a strietly therapeutical tabulation of our waters is thus to a great
extent obviated.



CHAPTER IV.
GENERAL CONSIDERATIONS.

Do the waters which issue from the earth charged with chemical
ingredients held in solution possess properties which may be made
to serve a useful purpose in the therapentic art? What part do
thev play and what position do they occupy to-day in our list of
remedial agents? The inquirer will find among medical practi-
tioners in the United States a wide-spread skepticism regarding
their medicinal value. This incredulity is no doubt based, to a
considerable extent, upon a somewhat justifiable prejudice; but
may it not be due, in a much greater degree, to a want of correct
information ? We are all acquainted with the mineral spring
advertising circular. It comes to us clothed in a respectable, even
elegant dress; but it too frequently portrays the virtues of the
alleged healing fluid which it represents in language of absard
hyperbole. When the intelligent practitioner reads that a certain
water is positively curative in an imposing list of diseases, as set
forth in divers pages of testimonials from renovated statesmen,
restored clergymen, and rejuvenated old ladies, and then learns
from the analysis that it contains two or three grains of lime-salts
to the gallon, with the remaining ingredients requiring perhaps a
third or fourth decimal figure {o.express, he can hardly be blamed
for tossing the circular into his waste-basket, with an objurgation
upon quacks generally and the mineral spring quack in particular;
yet the conservative physician will find a safe and dignified posi-
tion between that of the pretentious advertisement which claims
everything and that of the medical skeptic who will believe
nothing. It is quite incredible that all of the reputed useful
effects procured from mineral waters, as reported by trusted mem-
bers of our profession of all ages since Hippocrates, are the result
of imagination or self-interest. Serious consideration will con-
vince the unbiased observer that we possess in these agents a valu-
able addition to the materia medica. Another drawback to the
scientific extension of mineral hydro-therapeutics is the indiscrim-
inate manner in which these waters are used. At every spring
resort during the season we find numerous persons drinking the
waters of a perhaps powerfully mineralized spring without medical
guidance. Mauy heavily impregnated commercial waters are also
used in the homes of our citizens in an equally irresponsible manner.
As Herman Weber! has justly remarked, it is very desirable that

T Allbutt’s System ot Medicine, 1896, vol. ii. p. 831.
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our profession should devote more attention to this important branch
of treatment, and should diffuse a certain amount of wholesome
knowledge on the subject among the laity. For this purpose a
few lectures ought to be given regularly at our medical schools on
hydro-therapeutics, as well as on climato-therapeutics, as a part of
the course of materia medica. It may be stated, vmprimis, that the
sphere of mineral waters in medical practice is chiefly auxiliary or
supplemental to other forms of treatment. Notwithstanding the
impressive alphabetical list presented by some circulars, it will be
seen that the class of affections to which they are properly appli-
cable is in reality quite limited. It is essentially in chronic condi-
tions that these agents find their greatest field of usefulness. To
be sure, a saline purgative water will quickly remove the symptom
of constipation, while one charged with alkaline carbonates will at
once relieve acid eructations and pyrosis; but to overcome the fun-
damental vice underlying these phenomena patience and persever-
ance will be required. The use of the water, then, must be per-
sisted in, not two or three days, but two, four, eight, or twelve
. weeks, as the case may be. It is a fact which few will deny that
most persons visiting a spa during the summer months experience,
almost from the beginning, an improvement in their physical con-
dition, and in many instances return to their homes fully restored
to health. This can be accounted for to a great extent by the
change of air, food, and surroundings and the escape from the
worry and cares of business. Perhaps numerous cases would do
as well at snmmer resorts where there are no springs; yet, after a
liberal deduction for all other assignable influences, we may justly
attribute a large share of the good results to the aid rendered by a
properly selected mineral water. An obstinate case of chronic con-
stipation or catarrhal jaundice is not apt to yield readily to a mere
change of diet and environment, and the same may be said of pro-
tracted cases of rheumatism, uric-acid gravel, and numerous other
conditions. No doubt these changes and the nse of the water sup-
plement each other, and this explains the fact that mineral waters
usually act with greater efficacy at the springs than when taken at
home.

In what way do mineral waters act, and how do they produce
their therapeutic effects? We may answer this query by the state-
ment that in a general way their influence is wrought in the same
manner as is that of other medicinal agents. It is easy to nnder-
stand that a water densely impregnated with the sulphate of mag-
nesia will cause alvine evacuations, and that one containing iron
will increase the amount of hemoglobin in the red blood-cells; yet
it must be confessed that an element of mystery still shrouds the
action of many waters, and the good effects obtained from their nse
are difficult to explain. It is known that a mineral water contain-
ing a very minute quantity of the sodium or magnesium sulphate
will often serve to overcome chronic torpidity of the bowels, while
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certain arsenical waters holding in solution less than o5 of a grain
of arsenic to the gallon will soon produce the characteristic pliysio-
- logical action of that powerful drug. It is also known that a very
few grains of carbonate of calcium to the gallon will greatly inerease
the diuretic action of water. These effects cannot be produced by
artificially adding these substances to water. The only explanation
which ecan be offered for the more potent action of natural waters
may be found in the fact that the mineral ingredients contained in
them are in a state of combination which we cannot exactly simu-
late in a synthetic water. The combinations presented to us by
the analytical chemist, while no doubt accurate in the main, or
sufficiently so for practieal therapeutical purposes, are nevertheless
arbitrary or hypothetical, and we cannot produce them as they exist
naturally. As Professor Oscar Liebreich' has observed, the anal-
ysis, even when made by the most eareful chemist, frequently does
not account for the full 100 per cent. of contents, but leaves a very
large &* unaccounted for of whose nature we have no idea. We
prescribe mineral waters on account of their most prominent ingre-
dients, but we cannot be perfectly sure that the substances present
in smaller quantities do not play a more important part in the
physiological action of the whole water than we generally concede
to them.” Up to the present time, then, it must be confessed that
we have no fixed scientific basis for mineral hydro-therapeuties.
Our position is still largely empirical, and, notwithstanding the
great improvements in the methods of chemical analysis, is based
to a large extent upon clinical experience and obsexvatmns but
with all our concessions as to a want of exact knowledge, the point
must be yielded that in many obstinate and intractable conditions
we have in the internal and external use of certain mineral waters
a most efficient and valuable method of treatment, and that such
waters may be eredited with a wide range of therapeutie usefulness.
Many of our lightly mineralized alkaline or caleic waters may be
used ad lbitum for club or household purposes; but no mineral
water should ever be taken for its medicinal effects except upon
the advice of a physician. ~Under these circumstances a careful
examination should be made of the case, and if a change of climate
and scenery, supplemented by the use of a mineral water, is indi-
cated, let the patient consent to be guided by his mediecal adviser;
and the latter, in selecting a resort for his patient, should thought-
fully consider the nature of the mineral water to be used, the char-
acter of the accommodations at the springs, the scenery, surround-
ings, height above the sea-level, prevailing meteorological conditions,
ete.  He should then send his patlent to the spa with a letter to the
resident physician, containing a history of the case and desirable
suggestions regarding the pmely drug treatment to be followed, the

[=t=Dte
diet, etc. T he local’ physician will thus be able at onge to form a

1 Address before German Balneological Congress, 1893.
2 llerman Weber, op. cit.
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correct estimate of the case and to put the patient upon a proper
form of treatment. If these rules were always followed the status
of mineral hydriatries with us would speedily rise from its present
unsatisfactory standard to one resembling the dignity and impor-
tance it has long held in Euarope.

Commercial and Synthetic Waters. A word may be added
here regarding the home use of mineral waters. These are of two
classes: (1) The natural mineral waters, which are taken directly
from the springs and shipped to the markets in barrels, carboys,
demijohns, or bottles; and (2) the artificial or synthetic waters,
which are prepared in the laboratory or manufactory, and charged
with gaseous and solid ‘ingredients to simulate, as a rule, the anal-
ysis of some well-known natural water for which they are named.
Both classes of these waters undoubtedly occupy a useful sphere in
our daily domestic life, and their use for table, club, and bar pur-
poses in the United States has reached enormous proportions.
Further than this, some of them occupy an important field of thera-
peutic usefulness; while, for reasons already mentioned, synthetic

" waters are not so reliable as those prepared in nature’s laboratory,
and while no bottled waters can approach in medicinal efficacy the
use of the waters directly at the springs, it must be remembered
that the season at such resorts is seldom prolonged beyond the three
or four months of warm weather. Bottled waters, on the other
hand, may be used all the year. The same general rules regarding
the employment of mineral waters at the spas apply here. The
mild bottled waters may be drunk ad fbitum ; but no mineral
water, whatever-its potency, should be taken for the relief of dis-
ease without the physician’s advice.



CHAPTER V.

THE SOLID AND GASEOUS COMPONENTS OF MINERAL
WATERS.

THE solid chemical ingredients of mineral waters are made up as
follows :
I. Common ingredients:
Acids: carbonie, sulphurie, hydrochlorie, silicie, ete., usu-
ally in combination.
Aluminium: oxide and sulphate.
Calcium: carbonate, chloride, sulphate, phosphate.
Iron: carbonate, bicarbonate, oxide, sulphate.
Lithium: carbonate, bicarbonate, sulphate, echloride.
Magnesinm: sulphate, carbonate, bicarbonate, chloride.
Potassium: carbonate, bicarbonate, chloride, sulphate, and
phosphate.
Silicon: usually as silica or silicon dioxide; occasionally
as the bicarbonate.
Sodium: chloride, carbonate, bicarbonate, sulphate.
II. Rarer ingredients:
Acids: crenic and apoerenic, usually as erenates.
Ammonium: nitrate, chloride, erenate.
Antimony: as oxide and sulphate.
Arsenic: arseniate of sodium and potassinm; arsenious acid.
Barium: as baryta or barium oxide and the sulphate.
Boron: as biborate of soda, or borax.
Bromine: as bromides of sodium, potassium, ete.
Cadmium:
Ceesinm:
Chlorine: as chlorides; rarely free.
Cobalt:
Copper: |
Fluorine: as fluorides in two or three springs.
Todine: as iodides of sodium and potassium.
Lead: very seldom seen.
Rubidium:
Strontium: very rare.
Zine:
Besides the above-mentioned solids the following gases are com-
monly found in mineral springs:
Carbonic anhydride, or carbonic-acid gas.
Hydrogen sulphide, or sulphureted hydrogen gas.

}as sulphate [ very rare.

- Very rare.
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Oxygen.
Nitrogen.
Carbureted hydrogen: very rare.

Almost all springs contain an appreciable quantity of organic
matter. Besides the two organic acids above mentioned (crenic and
apocrenic), three well-defined substances, known as baregine or
hydrosin, glairine, and sulfuraria, have been identified. They will
be described at the end of this section.

It may be said, without fear of dispute, that the most frequent,
as well as the most important, component of a mineral spring is
water itself. Aside from its absolute necessity to the preservation
of all forms of life, this agent possesses certain very important thera-~
peutic properties, some of which may be considered at this time.
When ordinary pure water is swallowed it is almost immediately
taken up by the radicles of the gastric veins, passing directly to
the liver, and from thence into the systemic circulation. Its mani-
fold functions in the body are fully treated of in the works on physi-
ology. For our purpose it is sufficient to notice its influence on
the emunctories. Water is actively diuretic, not only increasing
the liquid flow of the urine, but if taken in large quantities greatly
augmenting the amount of solids-—urea, uric-acid, etec.—escaping
from the system in any given length of time. It thus aids in the
process of metabolism or tissue metamorphosis, and may be said, so
to speak, to ‘‘ flush the system.”” It also dilutes the urine, renders
it lighter in color and specific gravity, and sometimes relieves it of
irritating qualities. Water in large quantities thus becomes useful
in certain kidney diseases, characterized by stagnation of the renal
circulation and suppression of the urine. It is also valnable in acid
states of the urine, characterized by scalding on urination and a
frequent desire to empty the bladder, symptoms which are observed
in numerous affections of the genito-urinary passages. In warm
weather water is also diaphoretic, and, aside from its grateful, cool-
ing, and refreshing effects, it thus has some influence as an anti-
pyretic in febrile states of the system. According to Maillart, of
Greneva,' typhoid fever may be treated internally by copious dranghts
as a definite method. - Five to six quarts may be administered daily
during the whole of the febrile period, and there are no contraindi-
cations. The good results which have been observed are no doubt
due to oxidation of the toxins and refnse material, which are thus
rendered soluble and eliminated. When taken cold in considerable
quantities, water also stimulates the peristaltic action of the small
intestines, and thus has a certain cathartic influence. The various
local uses of water in almost every department of medical and sur-
gical practice are too familiar and too nnmerous to be described
here. Some of them will be considered in the chapter devoted to
balreo-therapeutics. The therapeutic effects of water are modified

1 Revue de Méd., March, 1894.
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by the presence of its mineral and gaseous contents, and it is on
account of the presence of one or more of the substances now to be
described that a hydriatric course of treatment is inaugurated. It
is not proposed to enter into a detailed account of the physiological
actions and therapeutical uses of these various bodies, but simply to
refer to them in their relations as constituent parts of mineral
waters.

Acids. Numerous acids occur in mineral waters, but they are
seldom found in a free or uncombined state, being, as a rule, united
with one of the metallic bases—sodium, potassium, iron, etc.—to
form salts. However, a number of our springs contain sufficient
quantities of free acid to impart certain distinguishing characteris-
tics to the water. Notable examples are the Oak Orchard Springs,
of New York, the Matchless Mineral Wells, of Alabama, and the
Texas Sour Springs. These acid or sour waters should not be con-
founded with those termed acidulous, which derive their name from
the presence of carbonic acid. Most of the sour springs contain
free sulphuric acid. Free hydrochloric acid has been found in
several of the Yellowstone Park Springs; but, in common with
phosphoric and silicic acids, it is very rarely observed uncombined.
Almost all of the sour springs contain large quantities of other
ingredients, especially iron and alum, which increase their thera-
peutic applicability. Being very astringent, the stronger acid
waters are useful in relaxed states of the mucous membrane, espe-
cially when characterized by diarrheea and dysentery. They have
also been used with good effect in hemoptysis, colliquative sweats,
and in depraved and impoverished conditions of the body due to
intemperance or specific diseases. They also have an extended
local field of usefulness, being employed with good results in leu-
corrheea, pharyngitis, and conjunctivitis, and in superficial ulcera-
tions.

Aluminium. This substance is found in springs in the form of
the oxide, or alumina, and of the sulphate. It occurs in variable
quantities, ranging from a mere trace to sixty or eighty grains per
gallon, as seen in some of the Virginia alum springs. The sulphate
is almost always present in the sulphureted chalybeate waters, and,
as stated above, in the acid springs. The internal use of alum
waters is generally governed by these associated ingredients. Some
of the alum springs have acquired a considerable reputation in
scrofulous diseases and in chronic diarrheea and dysentery. The
iron-alum waters are beneficial in passive hemorrhages and in
exhausting night-sweats. Locally, their astringent action calls
them into service in much the same class of cases as are bene-
fited by the acid waters. They have produced valuable results in
conjunctivitis, stomatitis, chronic vaginitis, and other relaxed or
inflammatory states of those portions of the mucous surfaces access-
ible to local trecatment. They have also been found to act as a
uscful auxiliary in the treatmeunt of ulcerated surfaces, abrasions,
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etc. In large quantities the alum waters have a laxative influence,
but they are seldom used in virtue of this action.

Ammonium. This element, in the form of the chloride and ecar-
bonate, is found in a few of our mineral springs, but in (uantities
too minute to add to their medicinal value. The nitrate and nitrite
are usually present in combination with the organic matter of min-
eral waters, but are properly classed among the undesirable ingre-
dients, or impurities. ( Vide Potable Waters, Appendix.)

Antimony 1s found in small proportion in several of the Virginia
springs, but it does not appear to have been called into use in this
connection, although it is believed to increase the alterative power
of the water in two or three instances.

Arsenic occurs in several of the American mineral springs, usu-
ally as the arseniate of sodium. Though existing in minute quan-
tities, the well-known physiological effects of this powerful sub-
stance may be quickly produced by the imbibition of mineral waters
containing it. Wheun taken internally, arsenic promotes the appe-
tite and digestion and improves the body nutrition. It lessens the
exeretion of carbonic acid, and probably also of urea: in other words,
it checks retrograde tissue metamorphosis. It also increases the
secretion of the gastro-intestinal mucous membrane and hastens the
peristaltic movements. Arsenic also possesses in a marked degree
the peculiar influence upon the nutrition and the general bodily
functions which we express under the term alterative. In virtue
of these actions the arsenical waters may be used with confidence
in a considerable variety of disorders. They are highly extolled
in anemic states, especially when accompanied by dyspepsia and
catarrh of the bile-ducts. They are also used with success in
menorrhagia and other uterine disorders in the female, and in
functional impotence in the male. In large doses they have been
found useful in chronic malarial toxwemia after quinine has failed.
They are likewise recommended for the cachexias resulting from
syphilis, phthisis, and scrofula, and for neurasthenia. Perhaps
the most striking results from the use of arsenic have been observed
in chronic skin diseases of the squamous variety, especially eczema
and psoriasis. To a lesser extent it is also useful in old, long-
standing cases of pemphigus and acne. Without mentioning the
numerous additional uses of this drug, it may be said that some of
our arsenical waters appear to meet the therapeutic indications more
promptly, with more permanent results, and with less constitutional
and local irritation than the artificial preparations of arsenic.

Barium. This element is present in the earth baryta, consisting
of one atom each of barinm and oxygen. Itis found in very small
quantities in a few of our mineral springs. Its medical properties
have never been fully investigated, but its effects on the system are
believed to be somewhat analogous to those of arsenic. The solu-
tion of the chloride of barium (U. S.) is deobstrnent and anthel-
mintic, and may possibly prove useful as a heart stimulant. There
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is some reason to believe the barium salts to possess value in the
treatment of nervous sclerosis and of eaneerous, serofulous, and
other morbid growths. As an ingredient of mineral waters, how-
ever, its quantity is too small to give promise of much remedial
value. ‘

Boraz, or biborale of soda, is present in a few mineral waters,
and borie acid is also occasionally found. Borax springs are quite
common in California, where this substance is a staple artiele of
commeree. The therapeutie usefulness of the borated waters is not
extensive. Their action on the stomach is that of an antaeid, but
they are seldom used for this effect. . They are admissible, however,
in cases of renal and vesical catarrh depending upon the vric-aeid
diathesis. As borax has some emmenagogne and eebolic influence,
the waters are worthy of a trial in eatamenial irregularities. They
may also be tried in epilepsy. The borax waters are useful locally
as a gargle in elergyman’s sore-throat and pharyngitis; as a lotion,
by means of the eye-cup, in eonjunetivitis, and as a douche in vagi-
nal and uterine catarrhs. ,

Bromides and Iodides. Bromine is found in some of the Ameri-
can mineral springs eombined with sodium, potassium, and magne-
sium, in the form of bromides. Similar salts of iodine are usually
coexistent, so that these components of mineral springs may be
described together. The saline springs of New York, Michigan,
and DMissouri usually contain traces of these substaneces. The
““ Deer Lick” Spring at Glen Springs, New York, is one of the
best examples of the so-called iodo-bromated waters, resembling
the European springs at Duerkheim, Kreuznach, and other spas.
There are also several of these springs in California, near the
Pacifie coast. Iodine is most frequently found as the iodide of
sodium, bromine as the bromide of magnesium. The general effect
of these waters may be described as alterative; they promote tissue
metamorphosis, and have thus been used with benefit in eases of
chronie exudations, old gunshot-wounds, glandular swellings, hyper-
trophy of the spleen, ovaries, ete., and in tertiary syphilis. Great
benefit is also observed in ehronie mercurial and saturnine poison-
ing. The bromides are believed to eombine with the metals, form-
ing soluble eompounds, which are more easily eliminated from the
system. The bromated waters are also given to allay nervous irri-
tation, but they are not equal to the iodides in alterative influence.
The speedy curative effeets of the iodides are sometimes evineed in
a remarkable degree, although they may be present in the springs
only in minute quantities. Indeed, certain iodide springs were
celebrated for the cure of serofula, obesity, goitre, etc., long before
the presence of these salts had been aseertained. The iodo-bromated
waters are further reecommended in eertain respiratory disorders—
chronic bronchitis and asthma—as well as in rheamatism, gont,
and chronic Bright’s discase. Their effeets are usually modified
or cnhanced by the other chemicals whieh are almost always eoex-
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istent, viz., the chloride of sodium and ferruginous salts. They
consequently have a very wide range of applicability in practical
medicine.

Cadmzwm has been detected in several of the Virginia springs,
but so far as known this substance has no internal medicinal appli-
cation. Its action has been supposed to be similar to that of zinc,
and as such it has been used in solution as a lotion for external pur-
poses. Traces of cwsium have also been discovered by spectrum
analysis in several mineral waters, but this element seems to have
added nothing to their medicinal value. The same may also be
said of cobalt and copper.

Calcium. The salts of lime are among the most constant con-
stituents of mineral waters. They oceur as the carbonate or lime-
stone, the chloride, the sulphate or gypsum, and the phosphate. It
is the sulphate of lime which gives the property of hardness to many
of our ordinary drinking waters, unfitting them for washing pur-
poses. Lime is an essential constituent of the human body, about
two pounds existing in the bones of the normal adult. Tts loss in
children gives rise to the condition known as rhachitis or rickets.
It also enters into the composition of the brain-substance—nerves,
blood, museles, saliva, and other tissues and fluids. The carbonate
of calcium will be described under Carbonic Acid and the Carbon-
ates.

The chloride of caleium is very soluble, and is frequently found
in mineral waters. It is apt to be combined with the chloride of
‘magnesinm, from which it is very difficult to separate. It has
tonic and deobstruent effects, and appears to promote in some
degree the secretion of urine, perspiration, and mucus. The muri-
ated calcic waters may be used in scrofulous diseases and in chronic
eczema and impetigo connected with a lymphatic temperament.

Phosphate of calciwm. This is an exceedingly insoluble substance,
and consequently does not exist in mineral waters in quantities suf-
ficient to prove of much value. Tn very large doses the phosphate
of lime waters might be of benefit in phthisis, mollities ossium, and
other conditions where the lime-salts of the body are deficient.

The sulphate of calcium is soluble in about 460 parts of water, hot
or cold. It is employed by surgeons in the form of plaster-of- Parls
but has no internal apphcamon



CHAPTER VI.

THE SOLID AND GASEOUS COMPONENTS OF MINERAL
WATERS.—(Continued.)

Carbonic Acid and the Alkaline Carbonates and Bicarbonates.

MosT cold mineral springs contain carbonic-acid gas in greater
or less proportion. Thev thus become carbonated waters unless
some other ingredient is sufficiently prominent to fix its own char-
acter upon the water. Those containing an excess of this gas have
an acid reaction when first drawn, and an acidulous, pungent, bat
very agreeable taste. It gives to water a bright and piquant sparkle,
and is the gas nsed in charging all of our synthetic artificial waters
—“seltzer,”’ ¢“soda,”” ¢ vichy,”” ete. It is also present in many
wines. In moderate doses carbonic acid promotes the flow of saliva,
tends to allay nausea and gastric irritability, aids digestion, assists
in rendering the fluids of the body alkaline, promotes diuresis, and
imparts a sense of well being. The carbonic-acid waters are often
better borne by the stomach than any other form of drink, and they
form a pleasant medinm for the administration of milk to fever
patients.

The Alkaline Carbonates give character to the important alka-
line group of mineral waters. They consist of the carbonates of
caleium, iron, lithium, magnesium, potassium, and sodium. They
are frequently associated with carbonic acid, which, greatly increas-
ing their solubility, forms with them the bicarbonates. These salts
have so many characters in common that it seems proper to con-
sider them in one group, afterward observing their individual prop-
erties. Though apt to be acid in reaction when first taken from the
fountain, owing to the presence of carbonic anhydride, yet their
action in the system is always that of alkalies. They form a very
efficacious and speedy remedy in the treatment of acid dyspepsia
and flatulence. They also act as stomachics, if given before meals,
by stimnlating the peptic glands. Having a diuretic tendency, the
alkaline carbonated waters tend to correct acidity of the urine, and
are of great service in fevers, rhenmatism, gout, vesical irritation,
diabetes, etc. In Europe they have long held high favor in the
treatment of metritis and leucorrheea, as well as other female pelvic
disorders. When combined with salines, as they often are, forming
the great alkaline-saline group of waters, they are of much value in
atarrhal conditions of the gastro-intestinal tract with engorgement
of the portal syvstem. They have further been found useful in
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obesity. When associated with iron, coustituting the much-prized
alkaline-chalybeate group, the range of their action is manifoldly
extended (vide Iron).

Curbonate of ealcium. The familiar ¢‘ chalk mixture’ of the
drug-stores is largely composed of this substance. It possesses
several properties not observed in the other carbonates. Although
alkaline in action, it is not evacuant, but in large doscs is apt to
cause constipation. In virtue of this action the calcic waters have
been used with much success in chronic diarrhecea. There is also
reason to believe that uric-acid gravel and calculi may be disinte-
grated and eliminated under their free use.

Carbonate of iron (vide Iron).

Carbonate of lithium. The carbonate of lithium is sparingly, the

bicarbonate freely, soluble in water. Solutions of lithia are alka-
line. These salts are found in a considerable number of our min-
eral waters in varions proportions. Some of those most extensively
advertised contain less than half a grain to the gallon, and may be
regarded as practically inert so far as this substance goes. Lithia
owes its virtues to the fact that it unites readily with uric acid,
~ forming the urate of lithia—a freely soluble compound which passes
readily from the system. For this reason it finds its most important
application in diseases characterized by the uric-acid diathesis, other-
wise known as uricemia, litheemia, or lithiasis. It is nota,bly useful
in cases of uric-acid sand, gravel and caleuli, and in gout and rheu-
matoid arthritis. It is also stated to be of value in phosphatic
deposits in the appendix, and in concretions, tophi, ete.
" Carbonate of magnesium. This is perhaps the most efficient of
the antacids. 1t is mildly alkaline in reaction. Perhaps its best
effects are observed in acid eructations and pyrosis, and in sick
headaches, especially when due to or accompanied by constipation.
It is also of value in checking the formation of uric-acid gravel and
calculi. :

Carbonate of potassium. This salt is usually found in the form
of the bicarbonate. It possesses antacid, diuretic, and antilithic
effects in connection with the other alkalies, but claims no indi-
vidual or peculiar virtues.

Carbonale of sodium. The earbonate of sodium may be taken as
the standard of the alkaline carbonates found in mineral waters.
This salt, or the bicarbonate, occurs with greater frequency, and,
as a rule, in larger quautltles than the other compounds of this
character. In the body it is found in the blood and saliva, giving
to .these fluids their alkalinity. It also occurs in the urine, the
lymph, the cephalo-rachidian fluid, and-in bone. Its function in
nutrition is rather accessory than essential. Waters containing the
carbonate or bicarbonate of soda may be used whenever an alka-
line water is indicated, as these salts possess most of the virtues of
the group.

The Chlorides. These salts furnish the active ingredients of the
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muriated saline waters. They occur in about the same combina-
tions as do the carbonates, viz., the chlorides of caleium, iron,
lithium, magnesium, potassinm, and sodium.

The chloride of sodium is the most universal of these salts, and it
is found in almost all mineral waters, ranging from mere traces to
several thousand grains per gallon." It is one of the essential com-
ponents of the body, being found in every structure except the
teeth. A certain daily quantity is required for the needs of the
system, and its withdrawal is at once keenly felt. It exercises its
chief functions in the fluids, and determines to a great extent the
quantities of exudations, regulates absorption, and serves to main-
tain the albuminoids, especially those contained in the blood, in a
state of fluidity. It is, in a word, one of the most important fac-
tors in the process of nutrition. The experiments of Bischoff, Voit,
and Kaupp show, further, that an increased supply of chloride of
sodium causes an augmentation of the amount of nitrogen excreted
through the urine.

The chloride of sodium or muriated saline waters, when taken
into the stomach in therapeutic doses, cause an increase in the flow
of gastric juice, bile, pancreatic juice, and intestinal fluid, promote
the appetite, and aid in the process of digestion. They have a
mild aperient effect, and have an antiseptic influence on the intes-
tines, preventing or tending to prevent putrefactive changes. Salt
promotes tissue metamorphosis, as shown by an increase in the
quantity of urea excreted. The mucous secretion of the bronchial
tubes is also increased, giving to this substance some expectorant
influence.? According to Spillman, the chloride of sodium is some-
what sedative to the nervous system.

In virtue of their physiological action, the muriated sodic waters
are of great value in gastric, hepatic, and intestinal disorders. In
addition to the chloride of sodium, they almost always contain valu-~
able alkaline ingredients, and frequently ferruginous salts, which
greatly extend their therapeutic applicability. It would be diffi-
cult to mention a chronic affection involving the stomach, liver, or
intestinal tract in which one of the muriated saline waters could
not at some stage be beneficially exhibited. According to Her-
man Weber, they are to be preferred even to the bitter or sulphated
saline waters in portal and pelvic congestion in thin or spare persons, -
where emaciation is to be avoided.* Their special application, how-
ever, is to be found in atonic dyspepsia, insufticiency of the diges-
tive fluids, giving rise to dry, seybalous stools, a furred tongue, dis-
agreeable taste in the mouth, loss of appetite, hebetude, and malaise.
These waters are also applicable to some extent in chronic broncho-
pulmonary affections with a scanty, tenacious expectoration.

1 Some of the Michigan saline springs present from 10,000 to 13,000 grains of sodium chloride:
to the United States gallon.

2 Vide article by the author in the Medical Record, February 22, 1896, p. 261.

8 Allbutt’s System of Medicine, 1896, vol. i. p. 323.
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The chloride of potassium usnally coexists in mineral springs with
chloride of sodium, though in much smaller quantities. Tt is also
less generally distributed in the body, where its functions appear to
be analogous to those of the sodium salt.

Chloride of magnesium is also frequently found in saline mineral
waters. It forms the bittern of salt works, and occurs in great
quantities in the waters of the Dead Sea and in some of the brines
of New York and Michigan. It is also present in considerable
proportion in sea-water. This substance promotes the flow of bile,
acting mildly as a purgative and increasing the appetite.

Chloride of calcium (vide Caleium).

Chloride of iron (vide Iron).

Chloride of manganese (vidle Manganese).

Chlovide of rubidium. This may be classed as a chemical curi-
osity. It is found in minute quantities in a few springs, and is
supposed to possess properties resembling those of the chloride of
potassium.

Chloride of lithtum is found in small amount in several springs.
1t possesses no therapeutic properties apart from those which have
been considered under Carbonate of Lithium.

A small amount of free chlorine is stated to exist in a few mineral
waters, but it does not seem to have increased their therapeutic
efficacy.

Fluorine also appears in several analyses, but in quantities too
minute to entitle it to consideration.

Hydrogen sulphide or sulphureted hydrogen gas. 'This gas is
an important constituent of a large number of our most valuable
cold and thermal springs. It occurs most frequently in a free
state, but is sometimes found in combination as sulphides with
sodium, potassium, calcium, or magnesinm. This substance im-
parts to its waters their peculiar odor of decayed eggs, which, at
somé springs, may be noticed at a considerable distance if the wind
is favorable. The hot sulphureted springs are most frequently
observed in mountainous or voleanic regions, and contain sulphates
of a number of the elements, and occasionally sulphides and sul-
phuric acid. Many of them are also strongly impregnated with
chloride of sodium. When coming in contact with air these waters
usually present a milky appearance, owing to a precipitation of the
sulphur, the hydrogen of the compound passing into the atmosphere.
Sulphureted hydrogen is an irrespirable gas, and when inhaled
in considerable quantities is quickly fatal. Its activity when taken
into the stomach in mineral waters is open to some doubt. Dr.
Moorman,' who observed the effects of the sulphureted waters for
many years at the Greenbrier White Sulphur Springs, looked upon
it as possessing an alterative action equal to that of mercury in
syphilitic diseases. It cannot be disputed that these waters promote

1 Mineral Springs of North America.
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the activity of the bowels and kidneys. They are highly advocated
by medical practitioners of experience in rheumatism, gout, chronic
svnovitis, white swelling, and many skin diseases. Many of the
sulphur springs are celebrated in the treatment of chronic malarial
infection accompanied by an enlarged spleen and liver, and in
hepatic congestion, abdominal plethora, and hemorrhoids. They
liave also been found useful in certain female pelvic disorders, espe-
cially in chronic uterine inflammations. The vaunted efficacy of
sulphureted hydrogen gas in phthisis has been shown to possess no
basis in fact. It is probable that the older writers also overestimated
the cholagogue influence of this substance. We may readily believe
that not a few of our well-known sulphar springs owe their celebrity
more to other coexisting ingredients than to the sulphureted hydro-
gen which they contain. 1In the form of bath, ¢.v., the sulphureted
waters also possess an extensive sphere of application.

Carbureted hydrogen. This gas sometimes occurs in mineral
springs in coal regions and in natural-gas districts. It has no thera-
peutical value and renders water unfit for medicinal purposes.

Todine (vide Bromine and lodine).

Iron. This element forms the base of the numerous and im-
portant waters of the chalybeate group. In the body it is present
as an essential element of hzmoglobin, the coloring matter of the
blood and the great oxygen-carrying and distributing agent. Iron
also oceurs in the lymph, chyle, gastric juice, pigment of the eye,
and in traces in the urine. " It is also a constant constituent of
milk and eggs. The loss of even a small proportion of the normal
quantity of 1ron in the blood is quickly shown by the pallor of
the countenance and other symptoms of ansemia which are pro-
duced. : —

Iron is, perhaps, most often found in springs as the bicarbonate,
althongh many analyses show the sulphate, a few the oxide, and
others the chloride.

The bicarbonated chalybeate watersare usnally most valuable for
internal administration. Not only does carbonic acid increase the
solubility of the iron, but it disguises its otherwise astringent and
ferruginouns taste, and aids in its speedy absorption and assimilation.
These waters prove of great value in cases of anzemia or poverty
of the blood. Clinical experience has shown that they cause an
increase in the appetite, a return of the normal color, a gain in
weight and strength, and a general improvement of the bodily
functions. Investigations with the hemoglobinometer have further
proved that the deficiency of the coloring-matter of the blood
observed in anemic states may be readily made up by the adminis-
tration of a carcfully sclected chalybeate water. 1t matters not
though the iron be present in small quantities, and few of the car-
bonated iron waters contain more than five or six grains per gallon.
The blood contains normally about forty-five grains of iron, and
this quantity cannot be permancntly inereased by consuming large
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quantities. It is probable that the deficiency, no matter how pro-
duced, never exceeds fiftcen or twenty grains.

An excess of what is actually required, therefore, only defeats
its object by disturbing the digestion, exciting the cardiac action,
and producing disturbances of the cerebral cireulation, mental con-
fusion, and dizziness. A chalybeate water containing not more than
one grain to the gallon will speedily show its influence in the
returning color and increased tone and vigor of the system.

The indications for the use of the iron waters are numerous. It
may be said that they serve a useful purpose in almost all debili-
tated states of the system accompanied by a loss in the hemoglobin
of the blood. In slow convalescence from acnte diseases, the
an@mic states resulting from a severe operation or difficult confine-
ment, in all forms of hemorrhage not due to fulness of the vessels
or fragility of their coats, in amenorrheea when due to chlorosis,
in the debilitating catarrhs of the uterus and vaginal mucous mem-
brane, and in the various cachexias the chalybeate waters may be
confidently expected to render valuable aid.

Tt is interesting to note, as Dr. Irwin' observes, that the more
recent and direct 1s the cause of an anwmie state the more readily
is the iron taken up and assimilated to the wants of the system.
Iron waters should be taken guardedly by stout, red-faced, plethoric
persons. They are directly contraindicated in vertigo or rush of
blood to the head, and in all cases where there is reason to suspect
the integrity of the bloodvessels. The iron waters are best taken
half an hour to an hour after meals, in doses ranging from a wine-
glassful to a tumblerful, according to the strength of the water and
the weight of the patlent The aastl i mucons membrane is at this
time in the best condition to absorb and assimilate it. In severe
cases, however—such, for example, as pernicious anemia, leucoey-
theemia, and extreme debility—when we wish to exert a speedy in-
fluence, they may be taken every three hours. The milder iron
waters may be consumed ad lbitum.

The chloride of iron is not often found in mineral waters, and then
in very small amount,

The sulphate of iron is found in large quantities in a number of
our springs. All of the acid and most of the sulphur springs are
rich in this salt. The sunlpbate of iron waters have excellent
properties as astringents and tonics, but they are not so palatable
nor so well adapted for general use as the carbonated chalybeates.

" Lead. The presence of traces of lead will be noted in several
analyses in this work. It has no medicinal application as a con-
stituent of mineral springs.

Lithium. (Vide The Alkaline Carbonates.)

Magnesivm. (Vide Carbonate of Magnesia, Sulphate of Mag-
nesia, ete.)

1 Op. cit.
4
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Manganesium. This element in the form of the oxide, the car-
bonate or bicarbonate, and the sulphate has been detected in a few
of our American springs. From the circumstance that it exists
normally in the blood, it was supposed that it might, like iron,
play an important part in the human economy. ’\Ianganese pro-
motes the flow of bile, is somewhat emmenagogue, and undoubtedly
possesses some reconstructive and tonic properties. In the latter
sphere of its influence it is probably a useful auxiliary to iron in
several springs, but its claims are not such as to entitle it to an
important place in therapeutics.

Nitrogen and oxygen. These gases, as occurring in mineral
waters, have no medicinal apphcatlon Several of the combina-
tions of oxy gen—omde of iron, oxide of alumina, etc.—have been
mentioned.

Potassium. (Vide Carbonate of Potassinm, Sulphate of Potas-
sium, ete.)

Siticon.  This elemeat is a very common constituent of mineral
waters. It oceurs in the fo icon dioxide, or silica. Potas-
sium, sodium, and ma ilicic acid are also noted
in several analyses.
internally in cancer a ulcemtlons, ageyrding to Dr. Piffard,
of New York.! Iti m¥n find sugar have been
eaused to disappear .J As a constituent of
mineral waters, howe to have been taken
of its rather hypothetica

Sodiwm. This element is descrﬁ)ed uudel its combinations (see
the Sulphate, the Carbonate, ete.).

Strontium is found in traces in several springs. Its medicinal
application is very limited. Being an intestinal antiseptic, how-
ever, it is possible that considerable quantities of the strontiated
waters might be found useful in flatulence, intestinal torpor,
summer diarrheea, etc.

The Sulphates. Several of the sulphates have already been
spoken of. Those now to be considered are the sulphates of potas-
sium, magnesium, and sodium. The action of the former salt is
quite analogous to that of the two latter. It is usually found in
very small qnantities, however, so that the important class of sul-
phated salines, or bitter waters, may be said to owe their activity"
almost entirely to the sulphate of magnesia, or Epsom salt, and
the sulphate of soda, or Glauber’s salt. The sulphate of soda is a
white crystalline powder, bitter and rather nauseous to the taste.
It is freely soluble in water, and is one of the most frequent con-
stituents of our mineral sprmgs The sulphate of magnesia oceurs
when isolated as a transparent crystalline salt, also bltter, nauseous,
and saline, and exceedingly soluble. Both of these salts are laxa-
tive or purgative in effect, according to the dose taken. They act

I Foster’s Reference Book of Practical Therapeutics, 1897, vol. ii. p. 191.
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by promoting the process of endosmosis and exosmosis, thus
abstracting the watery elements of the blood and increasing the
intestinal secretions. The observations of Rutherford and Vignal
show that the sulphate of soda is also a valuable hepatic stimulant,
the effects of the magnesia salt appearing to be confined chiefly to
the intestinal glands. Both increase the urinary flow. Waters
containing exceedingly small quantities of these salts tend to pro-
mote regularity f the bowels when taken continuously. Their
best effects are observed in disordered conditions of the stomach,
liver, and bowels, with the concomitant symptoms of constipation.
In sluggish states of the liver, characterized by a sallow counte-
nance, yellowness of the conjunctiva, coating of the tongue, and
hemorrhoids, the sulphated saline waters are speedily efficacious.
In eliminating the various chronic infections from the system,
scrofulous, syphilitic, and malarial, as well as in expelling lead,
mercury, and other metallic poisons, they furnish an important and
useful application. They are likewise of considerable value in
promoting the absorption of pleuritic and peritoneal transudations.
They are, further, believed to be useful in corpulency in virtue of
their accelerating influence on tissue changes.. In organic cardiac
disease accompanied by cedema of the lower extremities, with
threatened general anasarca, these waters are of great service in
relieving the engorgement of the peripheral circulation and partially
removing the strain on the heart. The value of a brisk saline will
be generally acknowledged in the ‘“ rocky ’’ state following aleoholic
excesses. When combined with the alkaline carbonates forming
the important alkaline-saline group of waters, or with iron pro-
ducing the useful saline-chalybeates, the sphere of their therapeutic
efficacy is greatly extended. For a purgative effect the sulphated
sodic and magnesic waters are, as a rule, best taken on an empty
stomach, before breakfast, and followed by a brisk walk in the
open air. As laxatives they may be taken in smaller doses, but,
as before, on an empty stomach. The lighter salines may be drunk
or used for the table ad lbitum. The fact must be remembered,
however, that while, as a rule, these waters act as mild, certain,
and speedy aperients, they fail absolutely in some cases, and occa-
sionally appear to produce the contrary effect. of constipation.
Several of the author’s own patients, while sojourning at Carlsbad
and imbibing daily considerable quantities of the rich saline waters
at that well-known spa, have found it necessary to resort to mer-
curial or vegetable purges. These waters are apt to act injurionsly
in chronic inflammatory or cancerons states involving the stomach,
peritoneum, or intestines. They are, likewise, to be used cau-
tiously in cases of extreme anzemia and great debility.

Zine. The presence of zine in small amount will be observed in
several analyses of American mineral springs. It does not appear
to have influenced their medicinal uses in any way.

Organic Ingredients. As previously stated, water when passing



52 MINERAL WATERS AND THEIR THERAPEUTIC USES.

through the upper strata of the earth absorbs from the vegetable
matter with which it comes in contact certain principles, usnally
“classed collectively as ‘ organic matter,”” and, as a rule, rated by
chemists as an impurity. After percolating through deeper strata
most of this material is filtered out, so that when the spring emerges
it is apt to be comparatively free from such matter, except in
quantities too small to have a deleterious inflnence when imbibed.
This organic matter is almost always simply a product of vegetable
decomposition, and hardly admits of a detailed subdivision.
Chemists have, however, succeeded in elaborating from it several
secondary products, which may be briefly described as follows:

Crenic and apocrenic acids, known as organic acids, have been
detected in some waters. = The former is a pale yellow, transparent,
hard, uncrystallizable substance. It exists in vegetable mould,
and is found in the ochreons deposits oceurring in ferruginous
waters. Apocrenic acid is derived from humus, a brown poswder
resnlting from the decomposition of wood. It also occurs in
chalybeate waters, where it appears as a brownish-colored, amor-
phous deposit. These acids will be observed in a few analyses as
crenates and apocrenates of sodinm, potassium, and iron. They
possess no known medicinal value, nor, on the other hand, do they
appear to be injurious.

Barégine, or hydrosin, is a brownish-yellow residue compound of
organic azotized matter obtained from certain sulphur waters by
evaporating them to dryness. It was first detected in the springs
of Baréges, hence its name.

Glairine is an amorphous deposit found in reservoirs where water
accumulates. It is insoluble, soft and unctuous to the touch, some-
times transparent, sometimes opaque. It possesses no action, so far
as we know.

- Sulfuraria is a confervoid growth formed in sulphur waters of
which the temperature is below 122° F. In composition it is
quite similar to glairin, and leaves a large amount of silicions
residue when burned.

In addition to the above-named substances a great variety of
microscopic bodies known as alge are found, though their number
is much less in mineral springs than in the waters of ponds, lakes,
and streams.! Organic matter composed of these growths is not re-
garded as being harmful; some have even attributed certain medical
effects to their presence. The waters of the Red Sulphur Springs
of Virgina (q. v.), which contain an unusually large proportion of
the algze, are said to possess a sedative effect on the circulatory
system which cannot be attributed to any of the remaining ingredi-
ents. These statements, however, by no means apply to the organic
matter due to surface contamination, which occasionally finds its
way into springs. (See chapter on Potable Waters.)

1 Vide Walle. The Fresh-Water Alga of the United States, 1887.



CHAPTER VII.

THE THERAPEUTICS OF MINERAL WATERS.

TrE following remarks will embrace an outline of the various
conditions in which ineral waters have been found useful by in-
ternal administration, an account of thermal waters and balneo-
therapeutics being reserved for a future chapter.

Impeded or Imperfect Convalescence. Althongh mineral
waters are, as a rule, inapplicable to the acute manifestations of
disease, they may serve as useful adjuvants in tardy or delayed
recovery from such affections. = Let us suppose that a person has
suffered from a sharp attack of articular rheumatism. The pyrexia
‘has disappeared, the joint symptoms have measurably subsided, and
the patient is able to be up and to walk about, yet he is in a nerv-
ous, irritable state; the heart’s action is excitable, albeit there may
be no valvular tronble; occasional sharp pains, or else a dull, aching
sensation may be experienced in the joints or in the adjacent mus-
cular structures. This continues for some weeks in spite of salicy-
lates and alkalies. A change of surroundings is often desirable,
and if the circumstances are favorable we cannot do better than
refer the patient to a locality where, in addition to pure air and
pleasant scenery, he may also have the benefit of a suitable mineral
water. Such patients should not be sent far from liome, nor to an
elevation of more than 1500 feet above the sea-level. A water
containing alkaline and saline elements with perhaps a small pro-
portion of iron is best suited for cases of this class. Take again
a patient who has suffered in the winter or spring from a severe
attack of pneumonia, bronchitis, or ‘“la grippe.”” The chief symp-
toms subsided in due time, but a good deal of bronchial irritation
remains, with a teasing, irritating cough, especially in the evening.
The appetite is not very good, the face is somewhat pale, and it 1s
easy to see that the individual is not up to the normal standard of
health. Here also, as the summer season comes on, a change of
climate is indicated. The patient may well repair to a high or
moderately high mountain resort, and if we are able to refer him
to such a locality where a fairly strong chalybeate water may be
had, he will be placed under, perhaps, the best possible condition
for a speedy restoration to health. In the debility consequent upon
almost any acute prostrating disease—malarial or typhoid fever,
the exanthemata, peritonitis, a severe and protracted parturition,
a bloody surgical operation, or a gunshot or other wound—a few
weeks’ sojourn at a spa where light carbonated or ferruginous
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waters may be drunk freely as they flow from the fountain, will do
much to aid Dame Nature in restoring strength and vigor.

Anzmia and Chlorotic Anemia. The ordinary forms of
anemia are characterized by a loss in the total volume of the
blood, and may be the result of antecedent or coexisting diseases,
poor food, bad surroundings, or a profuse hemorrhage due to
hemoptysis, menorrhagia, a severe wound, ete.

Chlorosis, or chlorotic anemia, is a disease of early womanhood
conneeted with the development of the menstrual fnnctions. The
histological basis of this affection consists not in a loss of the
volame of the blood, but of a falling off simply in the number of
red blood-corpuscles, or in the heemoglobin value of the individual
cells." No one will dispute the effieacy of the ferrnginous prepara-
tions in these conditions. Clinical experience has shown the im-
provement in the patient’s health, and instruments of precision have
demonstrated conclusively the gradunal restoration of heemoglobin
under a properly selected iron preparation. But according to the
accumulated evidence of many generations of medical men, anemic
states often yield more readily to an easily assimilable chalybeate
water than to any of the pharmaceutical preparations of iron. The
arsenical waters are also valuable in conditions characterized by
poverty of the blood. Other forms of anemia, viz., leukemia,
Hodgkin’s disease, and the thyroid cachexia, though perhaps not
curable affections, are often benefited by the iron and arsenical
waters. Amenorrheea, dysmenorrheea, and associated disorders of
the female pelvic organs are often entirely relieved by these agents.

General Debility. This is a somewhat difficult term to define.
It is not a disease, yet it is a symptom of almost all chronic con-
stitutional disorders. Moreover, it- frequently exists per se, or
without any concomitant disease, as far as we can determine. It
may be the result of overwork, anxiety, grief, dissipation, ete.,
and makes itself felt in protean ways. It is the common com-
plaint of hot weather, and probably few human beings escape at
least a touch of debility during the summer months. Perhaps the
most common marks of its presence are as follows: A disinclina-
tion to rise in the morning, indisposition to exertion, loss of interest
in the affairs of life, lassitude, stretching, yawning, ete. The
stomach is easily upset, the individual is quickly exhauasted on
exertion; there may be a dull ache in the lumbar region, weak
knees, and a played-out feeling generally.

A light alkaline chalybeate water will be found very useful in
this condition, and if it can be drank amid bright and attractive
scenery, salubrious air, and cheerful sarroundings a speedy re-
covery ‘may be confidently expected. A morning spray or shower-
bath of the water, if well tolerated, followed by a short walk or

! Vide articles by the author—New York Medical Journal, June 10, 1887, and the American
Journal of the Medical Scienees, February 18, 1893.
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other light exercise in the open air, will be found a valuable adjunct
to the treatment. .

Dyspepsia and Diseases of the Alimentary Tract and Liver.
It is not an exaggeration to say that at least nineteen out of every
twenty mineral spring waters now in use in the United States are
recommended as being useful or curative in dyspepsia. Without
admitting the ofttimes extravagant claims of proprietors or others
in interest, it must be admitted that a very large class of paticents
suffering from enfeebled digestion are materially benefited by the
rational use of a proper mineral water. The waters par excellence
for ordinary gastric dyspepsia presenting the symptoms of acid
eractations, pyrosis, fulness after meals, etc., are those plentifully
impregnated with carbonic acid and the alkaline carbonates. The
carbonates of sodium and magnesium are especially valuable. If
there is a tendency to diarrheea the carbonate of lime is of great
utility. These waters are generally best taken during or soon after
meals. Though not so palatable they act more efficaciously when
drank warm in small and frequent doses. 1In atonic states charac-
terized by peristaltic inertia and deficient secretion of gastric juice,
waters rich in the chloride of sodium and carbonic acid are need-
ful. These may be taken before meals, and cold, so as to retard
stomach absorption and emphasize the local stimulating effect. In
many dyspeptics the foregoing conditions are very liable to coexist,
and happily we are abundantly supplied with mineral waters in
which the chemical ingredients are adapted to the various associated
symptoms.

In gastric ulcer the carbonated alkaline group of waters is also
serviceable, but it is important not to imbibe too great a quantity
of the gas, as a tendency to heematemesis may result from the tem-
porary stimulation of its contact with the gastric walls. It should
be borne in mind that no form of internal medication, either by
mineral waters or by drugs, will prove permanently useful without
a proper regulation of the diet. A few useful hints are as follows:
Allow ample time for meals and masticate the solid portions of
food thoroughly. Avoid fat meats and rich or greasy dishes gen-
erally. Eat sparingly of sweets. The average pie and cake may
be wisely omitted from the dietary.

Constipation. This disagreeable condition may exist with or
without gastric dyspepsia, and is seldom a primary affection, being
usually dependent upon a variety of other derangements. The
determining factors are usnally a deficiency of the normal intestinal
secretion_ or a loss of peristaltic power of the intestinal muscular
coats. In obstinate states of this kind a course of mineral waters
is frequently a valuable adjunct to the treatment, and, with proper
dietary rules, will usually prove successful in obtaining relief.
One of the sulphated saline or bitter waters, containing the sul-
phate of soda or magnesia or both of these salts, is applicable to
these cases. The presence of a certain amount of the chloride of
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sodium and the alkaline carbonates held in solution by carbonic-
acid gas lends additional efficacy to the water.

Fortunately, we have many such waters in the United States,
and the springs from which they flow are within easy reach of
almost all sections of the country. They need not necessarily be
highly mineralized. It is surprising how slight a proportion of
saline ingredients will serve to give a natural water aperient prop-
erties. Such waters are usually best taken early in the morning
before food, the quantity to be regulated in accordance with the
strength of the water, the weight of the patient, and the obstinacy
of the constipation. A brisk walk or other form of exercise after
taking will expedite the action of the water. One, two, or even
three, painless, watery evacnations of the bowels usnally occur
soon after breakfast. If further action be desirable, a somewhat
smaller quantity may be taken before each of the two following
meals. '

Abdominal Venosity or the «Full Habit.” This condition,
termed by the old German writers abdominal plethora, and vari-
ously known as abdominal stasis, portal obstruction, the hemor-
rhoidal diathesis, ete., is usnally dependent upon an engorged
liver. This in turn is apt to be due to a continued excess in eating
and to undue indulgence in malt liquors, combined with a sedentary
life. Ttis a frequent accompaniment of organic cardiac disease,
especially when involving the right side of the heart, and is also .
met with in connection with emphysema of the langs. The liver
in this condition is somewhat enlarged, its lower border being
rounded in outline and projecting for some distance below the ribs
into the abdominal cavity. More or less catarrh of the bile-ducts
is usually present. The portal vein and its tributaries are full and
the circulation sluggish. The patient will probably be troubled with
piles. The complexion is earthy or dusky, the conjunctiva tinged
with yellow, the tongue coated, and the bowels usually constipated.
Drowsiness in the afternoon is a common feature, and the patient
may complain of fulness in the head after eating, with dizziness
and vertigo at times. The condition is often associated with cor-
pulency, and fatty infiltration of the heart and liver may be present.

Hygienic and dietetic regulations, with the various forms of active
and passive exercise, are of prime importance in this condition,
and they are often greatly assisted by the pharmaceutical prepara-
tions; but there will be found a considerable proportion of obsti-
nate cases in which mineral waters are of the utmost service and
must, indeed, supersede other methods' of treatment. Those
proving most useful under these circumstances are the bitter waters
containing the alkaline sulphates and the chloride of sodium and
saline sulphureted waters. These probably act by stimulating the
proeess of endosmosis and exosmosis. They promote the liquefac-
tion of the bile, increasing its flow, stimulate the intestinal secre-
tions, and improve the peristaltic action of the muscular coats of
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the bowels, thus expediting the escape. of effcte products from the
system. As in simple constipation, mineral waters for this condi-
tion are best taken while the stomach is cmpty, and preferably
before the first morning meal. A considerable period of rest in a
salubrious atmosphere, with quiet and peaceful surroundings, and
a careful diet should follow all courses of the stronger purgative
waters.

In jaundice due to the presence of gallstones the alkaline sul-
phated and muriated saline waters serve a useful purpose. We do
not know whether the efficacy of these waters depends solely upon
the formation of a thin liquid bile, by which gallstones are readily
washed downward, or whether the bile is rendered so strongly alka-
line as to effect a solution of the components of the stone; but, as
an old writer (Niemeyer) has justly remarked, ‘“ We should not
delay prescribing this treatment till the mode of its action be ex-
plained.”” By their detergent effects these waters also act well in
icterus due to catarrh of the bile-ducts and to chronic congestion
of the liver. :

In fatty, waxy, cancerous, or cirrhotic disease the administration
of mineral waters is as futile as other forms of medication; but a
moderately strong alkaline-saline water may be found of service in
the symptomatic gastric and intestinal disturbances which are liable
to be present. In the early period of ascites, whether due to
cirrhosis of the liver or to cardiac or renal disease, we may gain a
useful derivative effect by the employment of one of the stronger
sulphated saline waters in carefully gauged doses.

Diarrhea and Dysentery. In some parts of the United States,
notably in Virginia, practitioners have long been in the habit of
prescribing alum waters for ebstinate cases of summer diarrhcea
and for dysentery of long standing. Some of the ferruginous and
acid waters have also found favor in these affections. It is proba-
ble, however, that the stronger calcic waters are more generally
useful than others in conditions marked by looseness of the bowels.
A sojourn at one of the calcic spring resorts has often proved suc-
cessful in refractory cases where other medication had failed.

Rheumatism. This affection figures largely in most spring cir-
culars, and there are few mineral waters in the United States swhich
have not been recommended for it, either internally or by means
of baths. This universal commendation, while no doubt over-
drawn in some instances, is not withont foundation. An obstinate
case of chronic rheamatism may well be given a trial with some
form of mineral water. Disregarding for the present the use of
baths, thére are several rheumatic conditions to which the internal
use of mineral waters is applicable. We have already referred to
convalescence from acute articular forms of the disease. In chronic
articular or muscular rheumatism one of the alkaline carbonated
or lithic waters may be taken daily as a matter of habit. In the
condition known as rheumatoid arthritis or rheumatic gout, charac-
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terized by painful nodular swellings, especially of the joints of the
fingers, one of the lithiated alkaline waters may also be used
habitually. They may be taken at home as well as at the springs,
but the conjunction of thermal mud or peat baths greatly promotes
their efficacy. A water containing a small proportion of iron and
arsenic is also valuable in these conditions. Obstinate cases of
lumbago, scapulodynia, pleurodynia, etc., are benefited by the same
class of waters.

Gout and the Uric-acid Diathesis. A uumber of diseased con-
ditions of which gout is, perhaps, the most prominent example,
are believed to originate from an excessive formation of uric acid
in the system or to its non-elimination from the blood. This in
tarn is due primarily to defective digestion and faulty assimilation,
with consequent derangement of the nutrient processes. In ac-
cordance swith the most recent, but still somewhat obscure, researches
of biological chemistry, the excess of acid is liable, under certain
circumstances, to crystallize in the tissues, thus giving rise to the
painful swelling of the joints, especially of the greater tarso-meta-
tarsal articalations, which we observe in the initial stage of acute
articular gout. In this early period mineral waters are nseless.
After the subsidence of the attacks, the uric-acid tendency having
been recognized, some of our mineral waters possess a potent influ-
ence in correcting the abnormal state of the blood, which is liable
at any moment to renew the acute mischief. Two classes of waters
will now be found useful: First, the alkaline waters. It is well
known that when alkalies are brought into contact with uric acid,
alkaline urates, soda, lithia, magnesia, lime, etc., are the results.
These salts being to a great extent soluble their easy expulsion
from the system is favored. It is at the same time desirable to
stimulate the emunctories, and this we can readily do, either by
one of the pharmaceutical formulas, or by one of the alkaline,
sulphated, or bitter waters. It is not unusnal to find the water of
a single spring possessing all the elements desired for this double
purpose of dissolving the uric acid and of eliminating it from the
systen.

Dr. Irwin' very properly emphasizes the fact that the introduc-
tion of a large quantity of alkaline salts into a system hypercharged
with uric acxd without at the same time making provision for the
speedy solution and removal of the resulting nrates, renders an
acute attack of gout very likely. ¢¢ This is the explanation of those
nnfortunate crises which occasionally ocenr during an apparently
well-directed course of alkaline medication, and which are respon-
sible for the impression not uncommon among podagric wiseacres
that ‘it is better to leave the gout severely alone.” ”” A moder-
ately strong sodic or lithic alkaline water may be taken for a long
period without giving rise to the alkaline dyscrasia, and with a

1 Op. cit,
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continuance of its good effects in eliminating the materies morbi of
the disease. The iodo-bromated and sulphureted waters are also
highly esteemed by some observers in the treatment of gout.
Uric-acid Gravel and Calculi. In this connection it scems
proper to refer to another of the prominent and troublesome condi-
tions due to a defective elimination of the organic nitrogenized sub-
stances from the system. Gravel and stones are usually formed in the
kidney, whence they are washed into the bladder, from which they
are speedily discharged with the urine, or else remain and, by con-
stant accretion, continue to increase in size. But whether found in
the kidney or in the bladder, they are due to the same constitutional
vice, and are in no wise dependent upon diseases of the urinary
organs. They frequently, however, give rise to severe local mani-
festations in the kidney, ureter, or bladder, and may even lead to
inflammation and suppuration. A caleulus may be deseribed
simply as an overgrown gravel-stone, being due to the same canses
and composed of the same elements. They may be divided into
the uric-acid calculi—probably two-thirds of the entire number—
.and oxalic acid, which may be termed acid gravel, and phosphatic
or alkaline gravel. Occasionally all these elements are found in a
single stone. The larger forms of calculi sometimes contain xan-
thine, cystine, indigo, etc. Calculi vary in size from a pinhead or
a pea to eight or nine ounces, or even a pound or more. Some-
times the material of gravel or stone escapes in the form of sand
and gives rise to no inconvenience. The chemical constitution of
gravel or stone may often be learned from a microscopical exami-
nation of the urinary deposits. In the red, or uric-acid gravel,
the alkaline waters are of undoubted utility. Their good effects
are produced in several ways: 1. They aid in the correction of the
constitutional vice which gives rise to the production of the con-
cretions. 2. By their diuretic and diluent action they palliate the
local symptoms of catarrh and inflammation. 3. They are believed
by many to aid in the breaking down and chemical disintegration
and solution of the calculi, thus favoring their speedy expulsion
with the urine. The widely advertised lithia waters, to which
physicians’ attention is so frequently called by enterprising spring
owners, are credited with this power. It must be confessed that
several of them adduce some very respectable medical evidence to
sustain their claims. Calcic waters also act well in nric-acid gravel
and calculi, and are the chief reliance in phosphatic gravel. It
is difficult to explain their action beyond the empirical statement
that when given in this condition they seem to promote the expul-
sion of the offending bodies. H. Weber' is of the opinion that
this influence is due to their administration in large quantities, so
as to produce a washing-out effect, which, he thinks, could be as
well brought about by the systematic drinking of large quantities

1 Op. cit.
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of hot water on an empty stomach. Authorities agree that in
calculous diseases mineral waters should be taken freely—four, six,
eight, or ten glasses daily—and continued for a considerable period
of time. It has been cautioned that the urine should not be allowed
to become too alkaline, as this might lead to a deposition of phos-
phates around a small uric-acid stone. There seems to be no good
reason to believe that this condition has ever been brought about
by the use of mineral waters.



CHAPTER VIII.
THE THERAPEUTICS OF MINERAL WATERS.—(Continued.)

Chronic Cystitis, Vesical Catarrh, Enlarged Prostate, Gleet,
ete. All of these conditions are more or less benefited by a
liberal allowance of one of the milder alkaline-saline waters. They
allay urinary irritation by their diuretic influence and by main-
taining the urine in an alkaline state. In the debilitated state
accompanying chronic eystitis an alkaline-saline chalybeate water
may be selected.

Other Lithemic or Uric-acid States. Various additional dis-
orders of the digestive, nervouds, cutaneous, and circulatory systems
are believed to be in some way connected with nutritive disturb-
-ances resulting from the imperfect evolution of urea. Admitting
the rationale of the action of the sulphated waters as previously pre-
sented, it is but just to grant their efficiency in these allied states.
Some of them will be referred to in separate paragraphs.

Diseases of the Skin. A large number of our mineral waters
are recommended as being useful in skin diseases, some of them
without evident reason. However, admitting or not their rela-
tionship to the uric-acid diathesis, it seems to be well established that
in the chronic stages of the common scaly cataneous affections—
eczema, psoriasis, and pityriasis—the alkaline waters are notably
beneficial. They also produce good effects in acne. Their action
is slow, however, and it requires a considerably prolonged course
of the waters, combined with careful hygienic and dietetic regu-
lations, to produce a noteworthy effect. The arsenical waters also
possess high claims for utility in these disorders. Some of onr
American waters contain sufficient quantities of this powerful drug
to produce its well-known physiological effects after a few days’
use. The saline sulphureted waters, both internally and in the
form of baths, are also applicable to the affections, but should not
be used during their acute exacerbations.

Diabetes Mellitus, or Persistent Glycosuria. Without pausing
to consider the various problems involved in the causation and path-
ology of this affection, and the exact identity of glycosuria with sac-
charine diabetes, it may be stated that the therapeutic value of mineral
waters in causing the arrest of sugar formation and its disappear-
ance from the urine has been altogether overrated, not only by
those interested in the waters, but by careful and unbiased clinical
observers as well. A few years ago it was quite commonly
believed that we had in some of these agents remedies by means of
which we could successfully cope with this formidable and mysteri-
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ous affection. Continued experience, however, has taught us the
fallacy of these expectations. It is undoubtedly true that in the
milder forms of glycosuria a course of treatment at some one of
our spring resorts may result in an improvement of the general
health and in a diminution or temporary removal of sugar from
the urine. But this may, to a great extent, be attributed to the
watchful dietary regulations in vogue at such places and to the
temporary change of environment and escape from the worries and
anxieties of home.

The alkaline and calcic waters have enjoyed the largest share of
celebrity in the treatment of diabetes. ¢ Under their use the
diabetic gains in strength, the harassing thirst ceases, the skin
becomes moist, the urine is reduced to almost normal specific
gravity, and often every trace of sugar disappears.””! We are
informed by Althaus® that in some instances the disease has been
brought to a stand-still for years by the use of the Vichy waters.
In the frequent cases of chronic glycosuria occurring in corpulent
and gouty persons, preference shonld be given to the alkaline and
sulphated saline waters. It has seemed to the author that the
light arsenical waters of Virginia are best adapted to the milder
cases of glycosuria. Whatever benefit we may attach to the use
of mineral waters, however, cannot in justice be referred to any
specific influence, but” to the resulting 1mprovement in digestion
and assimilation.

Syphilis. This disease and some of its sequele are, no doubt,
much benefited by a systematic course of sulphureted and ther mal
baths, and to these we shall refer in the proper place. It is to be
doubted, however, whether we can do more than render a very
moderate assistance to the artificial preparations by the internal ad-
ministration of mineral waters. Much has been claimed for the
iodo-bromated waters in the treatment of this disease, but the
proportions of iodine and bromine are so small in these waters as to
arouse a feeling of skepticism as to their value. We are, however,
undoubtedly able to do much to overcome the debility and tendency
to cachexia often observed in this disease by a carefully selected
water. The light alkaline chalybeate class are valuable for this
purpose, and the addition of saline elements is usually desirable;
but no course of mineral-water treatment should in any case replace
or supersede the well-defined methods of drug treatment which
have so long been in vogue, and the efficacy of which is ungques-
tionable.

Scrofula, or the Strumous Diathesis. We do not hear so muoch
of scroful‘t or strama as of yore. The general tendency of medical
opinion duaring the past fifteen or t\venty years has been to narrow
and limit the significance of ‘the term, and even to restrict it to
those slow and indolent inflammations and overgrowths of lymphatic

1 Walton. Mineral Springs of the United States and Canada, p. 145.
2 Althaus, The Spas of Europe, p. 320.
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tissue which end in caseation and eventually imperfect suppuration.
Formerly almost every deviation from healthy functional activity
in the young, as well as every disorder of nutrition which could
not be assigned to any definite cause, was called struma.' A
study of many of the mineral spring circulars which fall into the
hands of the medical practitioner would lead to the impression
that this ancient comprehensiveness of the term is still in vogue in
some quarters. ‘‘Scrofula embraces almost everything, and the
water of the spring herein described affords the best known
remedy for scrofula.”” Yet there is a considerable class of cases
charagterized by nutritive disorders of the skin, joints, bones, ete.,
and especially of the lympbatic glands, which are properly em-
braced under the term scrofula or struma. These cases are readily
identified by the observant practitioner and require no description
here. Aside from the many local manifestations of serofula which
usually require surgical aid we can, in various ways, oppose the
diathesis by hygiemec and dietetic measures, and by internal medi-
cation. The use of certain mineral waters, both internally and by
means of baths, properly enters into the last-mentioned method.
The testimony of trustworthy medical men for many years past
attests the value of the alkaline carbonated and chloride of sodium
waters in scrofulous conditions. The iodine and bromine waters
have also occupied a high place in this connection, bnt owing to
their extreme tenuity we must accept statements regarding their
efficacy with reservation. It cannot be gainsaid, however, that the
chalybeate and arsenical waters are valuable in some cases, chiefly,
no doubt, on account of their good influence on nutrition.

Renal Diseases. It would be difficult to find an advertisement
of a mineral water which does not include diseases of the kidneys
among the troubles cured or greatly benefited by its use. Simple,
pure water is a mild and harmless diuretic, and no doubt often
beneficial in renal affections. The same may be said of the water
of many mineral springs, but it is difficult to learn from a study of
the analyses upon what gronnds the wenderful claims made in
numerous instances are based. Surely no rational medical practi-
tioner can bring himself to believe that the mineral ingredients of
an alleged mineral water containing two or three grains of solid
contents to the gallon can possess a very potent influence in restor-
ing an advanced case of Bright’s disease. Genuine mineral waters
of the proper class do, however, exert a favorable influence in
certain conditions when nephritis is present. When the urine is
scanty and high-colored or when it is acid in reaction, one of the
alkaline or calcic walers may be administered in considerable
gquantities with undoubted advantage and with entire safety. As
some of these waters have sufficient mineral ingredients to make
them active renal stimulants, the same discrimination must be

1 Lynch, Pepper's System of Medicine, vol. ii. p., 231.
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exercised in their exhibition as in the case of the artificial diuretics.
It has not been shown that any form of mineral water possesses the
power directly to lessen the amount of albumin in the urine. The
use of these waters in the treatment of uric acid and phosphatie
sand, gravel, etc., has already been considered.

Diseases of the Nervous System. The internal use of mineral
waters is not to be relied upon in the treatment of the organic
affections involving the brain or cerebro-spinal system of nerves.
They may, however, be properly employed in a number of func-
tional disturbances, viz., headache, neuralgia, neurasthenia, hypo-
chondriasis, etc. Most of these phenomena being merely symp-
tomatic, their rational treatment depends upon the associated
conditions to which they owe their origin. Insomnia, headache,
and hypochondriasis, for example, may be due to business worry,
anxiety, or overwork, which a few weeks’ absence from home,
amid the leafy recesses of some quiet rural resort, whether a spa
or not, will speedily remove. Itis to the cause of these nervous
manifestations that we must direct our attention. If an habitual
sick headache is due to dyspepsia, constipation, or biliousness, we
may prevent its appearance by means of the alkaline, carbonated
or sulphated saline waters, as the case may be. If neuralgia is
produced by aneemia, or cardiac palpitation by chlorosis, a chalybe-
ate water may be selected. It is possible that the borated waters
may be found useful in epilepsy and chorea; but experience as to
their utility is lacking:

Diseases of the Respiratory Organs. Mineral waters have
attained to very little prominence in the therapeutics of respiratory
affections, yet they may find a useful application in some of the
chronic conditions affecting the bronchial tubes and lungs. No one
would be inclined to question, for example, the utility of a pala-
table and easily assimilated chalybeate water in the early stages of
phthisis, though, of course, this should not be relied upon to the
exclusion of more positive forms of treatment. It is well known
that such cases often do exceedingly well at some of our spas. Nor
are the good results always fairly attributable to the climate and
environment of such resorts.

Acid and alum waters have been recommended with some show
of reason for night-sweats and heemoptysis. The alkaline muriated”
waters show a very favorable inflnence in the treatment of chronic
laryngitis and elergvman’s sore-throat. They should be taken warm
in these affections, and slowly sipped. In chronic bronchitis with
profuse expectoration, the alkaline and muriated alkaline waters,
as well as some of the sulphur waters, have been found beneficial.
telief is also sometimes obtained in asthma with severe bronchitis
by the same means.  In the purely spasmodic forms of the disease,
without bronchitis, such waters are of no value. Good results
have, however, been reported from the liberal use of the arsenical
waters in asthma. Iron and arsenical waters have also proved
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beneficial in pulmonary emphysema, no doubt by their favorable
tonic and reconstructive influence and not by any specific action.
There can be no doubt that the pure air and cheerful environment
of many of our spring resorts exercise a most favorable influcnce -
in the tardy convalescence and imperfect resolution sometimes
observed in pueumonia. Muriated saline, alkaline, chalybeate,
and sulphureted waters are preferable here.

Diseases of the Heart. It is quite the fashion to declaim
against the use of mineral waters in organic diseases of the heart
or great vessels. This may be very proper when referring to
thermil baths, but carefully regulated quantities of some one of
these waters may often serve a useful purpose. In cases of general
anasarca, threatening an overflow of the lungs (pulmonary cedema),
a properly gauged dose of one of the bitter waters will render as
useful a service by its detergent effect as a dose of pharmaceutically
prepared sulphate of magnesia or Rochelle salts. Likewise, in
valvular lesions characterized .by hepatic congestion aud general
fulness of the veins, we may gain a good result by an occasional
exhibition of one of the same’ class of waters. In the stomachic
catarrh of mitral lesions the mild alkaline saline class of waters
may be administered with entire safety, and often with good
results. In the functional cardiac disturbances resulting from
anemia and chlorosis, hyperacidity of the stomach, excessive
smoking, ete., a light alkaline carbonated chalybeate water is
indicated. The Schott-Nauheim treatment of chronic cardiac dis-
ease will be noticed in the section on Baths.

" Chronic Malarial Toxemia and the Paludal Cachexia. In
certain sections of the country, notably in Virginia, some of the
stronger sulphureted chalybeate waters are credited with a specific
influence in these conditions. The arsenical waters are believed,
especially on the Pacific Coast, to. possess a positive action in eradi-
cating malaria from the system after quinine has failed. We may
more readlly believe, however, that the good results which are
often observed as a result of their use are due to the tonic and
restorative action of the waters and to the favorable circumstances
of climate, scenery, ete., under which they are usually drunk.
The iodic waters are esteemed as possessing the power of reducing
splenic enlargement and removing other evidences of the paludal
or malarial cachexia.

Obesity. A tendency to corpulency, whether or not attended by
abdominal venosity (q. v.), is benefited by a morning draught of
one of the saline sulphated waters. By promoting eliminative
metabolism a liberal course of the alkaline-saline waters also retards
adiposity. The use of thermal baths, however, is a more reliable
method of overcoming this disagreeable condition. But no other
plan of treatment should be allowed to supersede a carefully
abstemious diet—excluding sugar, carbohydrates, etc.—and proper
exercise.

5
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Uterine Disorders. It is quite common for gynecologists in
Europe to refer some of their more obstinate cases of uterine
“trouble to one of the spas for a course of mineral waters or baths.
Those best adapted for such treatment are chronic congestion of the
womb, obstinate cases of perimetritis, and fibroid tumors. The
muriated salines for internal use, and the thermal sulphureted
waters for bathing and for the douche, have been found most useful
for these cases.” The magnesinm waters are of benefit in engorge-
ment of the pelvic viscera accompanied by chronic metritis.
Chronic corporeal and cervical catarrh and leucorrheea are often
much improved by the alkaline chalybeates and mild sulphureted
waters. The stronger alum waters, in the form of the ascending
douche, also afford relief in these conditions as well as in some
cases of cervical ulceration. The lighter sulphated saline waters
may be safely used in the constipation of pregnancy, as they have
no tendency to produce uterine contractions. The use of mineral
waters in menstrual disorders has already been considered. ( Vide
Anzemia and Chlorosis.)

In the constipation of children, Perier and others of the French
school employ the mild saline waters. They are also used to
counteract the acid stomach of dentition. The light alkaline car-
bonated chalybeates may also be used with advantage in enlarged
cervical glands, tabes mesenterica, ete.

Chronic Metallic Poisoning. Several varieties of mineral
spring water have been recommended as being useful in overcom-
ing the effects of chronic metallic poisoning and in expelling the
offending substances from the system. In chronic lead-poisoning
the sulphuric acid waters are valuable, forming inert and insoluble
sulphates of lead, which are eliminated in this form by the emunec-
tories. Sulphureted and sulphated saline waters are also prescribed
for the same purpose, as well as for copper-poisoning and mercurial
poisoning. The bromine waters are somewhat dubiously recom-
mended for lead-poisoning and also mercurial poisoning, as forming
soluble compounds with the metals, which are thereby readily
expelled.?

1 H. Weber. Op. cit.
2 Winslow Anderson. Mineral Springs of California, 1892, p. 28.



CHAPTER IX.
BATHS AND DOUCHES AND THEIR MEDICINAL USES.

Tae ordinary cold-water bath ranges in temperature from 40°
to 60° F.; the temperate bath from 60° to 85° I.; the tepid bath
from 85° to 92° K., the warm bath from 92° to 98° F., and the hot
bath from 98° to 106° I., or a little higher. The warm and hot
baths are most frequently employed for medicinal purposes.

In his quest for new therapeutic aids, the inventive genius of
man has devised numerous modifications of the simple water bath,
some of which appear to us at this day as queer and fantastic.
Thus, animal baths, made of blood, milk, bouillon, oils, or fats,
have been in vogue, and at one time it was cnstomary to envelop
the sufferer’s naked body in the freshly removed skin of a calf,
sheep, wolf, or dog. Vegetable medicated baths were composed
of wine, vinegar, solutions of essential oils, infusions of thyme,
rosemary, wormwood, lavender, willow, oak, Pernvian bark, etec.
Medicated vapor baths contained incense, myrrh, benzoin, amber,
sulphur, calomel, etc., and some of these are employed in a
limited degree at the present day. ‘

We no longer use animal excrement for bathing purposes, but
baths of mud or moor and peat are still retained. It is beyond
the province of this work to enter into a detailed description of
the “various methods of applying water to the cure of disease.
We will, therefore, content ourselves with a cursory review of the
principal forms of baths and douches in unse at the present day,
referring the reader to special works on hydrotherapeutics for
more minute information.

The first purpose of the bath is that of abstersion or cleanliness
—that is, to remove any foreign impurity from the surface and to
prevent the pores from being clogged by their own secretions and
by the desquamation of the cuticle. We cannot place the same
credence in the absorptive power of the skin once accorded to that
important organ. The skin undonbtedly absorbs gases to a certain
extent, and 1t is possible that a strong salt solution may be par-
tially' absorbed at a favorable temperature—92° to 97° I'. It is
proper to say, however, that under the ordinary circumstances of
the bath the weight of modern testimony opposes the view that
there is any appreciable interchange of fluids between the blood
and the bath medium. In the case of medicated or mineral baths,
therefore, any modification of the effects of the simple bath may
be attributed in a great degree, if not altogether, to the local in-



68 MINERAL WATERS AND THEIR THERAPEUTIC USES.

fluence of the artificial or natural ingredients of the water upon
the cutaneous investment of the body. It is well known, how-
ever, that the human system tolerates changes of temperature in
the air to a much greater extent than in water. While the air at
75° is perhaps too warm for most persons, a continued bath at that
temperature becomes cold and depressing. Again, a bath at 98°
to 102° acts far more energetically than the atmosphere at the same
temperature. This is due to the fact that water, being a better
conductor than air, brings more heat to the body, and at the same
time suppresses Ccutaneous exhalation, which, as we know, is
greatly increased by the air at that temperature.

The Cold Bath. This is the ordinary natural bath which we
take in streans, lakes, spring reservoirs, or the surf. While usu-
ally ranging in temperature from 40° to 60°, a hardy person can
stand an even lower temperature. It may be stated that a lower
degree than 50° F. is always dangerous if long continued.

PrvsioLogrcan AcrioN. The primary effect of the cold bath
is shown in a contraction of the peripheral bloodvessels, an accel-
eration of the pulse and respirations, an increase in the secretion of
the urine, and in the general promotion of tissue metamorphosis.
There is an increase in the external expenditure and the internal
production of heat, the blood at first probably rising 3° or 4° in
temperature. Very soon, however, the period of reaction sets in,
when we have an opposite set of phenomena developed. The skin
is reddened from expansion of its superficial capillaries, the pulse
is diminished in frequency, and the temperature is reduced to a
point, perhaps a degree or two, below the normal. If properly
employed under favorable conditions, the effect of the cold bath
is exhilarating and unquestionably beneficial. ~When reaction sets
in the skin is dry, a warm, grateful glow suffuses the surface, the
muscles act with ease and elasticity, the mental faculties are clear,
and a decided sense of well-being pervades the system. The indi-
vidual feels capable of incr cased exertion, mental as well as phys-
ical. The physiological action of the cold bath may thus briefly
be described as gently stimulating and decidedly tonic. It aug-
ments the appetite, promotes the functions of the skin, kidneys,
and liver, and, by the increased elimination of carbonic acid and
the effete products of tissue combustion, improves the quality of
the blood. When the bath has been too much prolonged, the
water too cold, or the bather in an improper condition, reaction
may be very difficult to establish, and disagrecable or even alarm-
ing symptoms ensune. The skin is pale or mottled, and corrngated,
the extremities cold, the breathing labored, perhaps gasping, the
lips chatter, and speech is difficult. If not relieved the nose and
lips become cyanotic, painful cramps seize the muscles, a sense of
suffocation or constriction is felt in the epigastrium, and the patient
is liable to pass into unconsciousness and death. It is fair to state,
however, that such inopportune results from the cold bath are
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seldom met with, nor are the ordinary colds of every-day life liable
to follow.

There are certain contraindications to the use of the cold bath
which it is well to observe. In feeble or debilitated persons, or in
diseases of the internal organs, where the system is incapable of a
rapid and effective response, great care is required. Cold baths
are contraindicated in almost every form of organic discase, espe-
cially of the bloodvessels, heart, kidneys, liver, or spleen." Old
persons, in whom the arteries are liable to be fragile, should avoid
such baths. 1t is eminently proper that every person beginning a
course of cold baths be examined by a competent physician.

The best time for the hygienic cold bath is early in the morning,
when the stomach is empty. It shonld not be of longer duration
under ordinary circumstances than four or five minutes, and its
effects may often be obtained in fifteen or twenty seconds. It is
better not to lie in the water longer than ten seconds at a time.
At the expiration of that period the patients should stand upright
in the tub and rub the body vigorously with the hands. A few
seconds under the shower-bath often answer the purpose of the
cold bath, especially in cold weather. A momentary cold affusion
to the skin after the ordinary warm bath will relieve the feeling of
weariness and lassitude which sometimes follows the latter bath.

TaerarevTICcS OF THE CoLD BaTH. This bath is employed
rather to maintain the health and hardiness of those already well
than to heal the sick. It cannot be gainsaid that a quick cold
bath, followed by a vigorous rubbing of the skin and a good reac-
tion, affords a prophylactic influence against ‘¢ catching cold’’ and
all that the ill-used phrase means. Yet there are not a few dis-
eased and disordered states of the system in which the judicious
ase of .the cold bath may serve as a valuable auxiliary to other
modes of treatment.

We cannot here undertake an elaborate account of the various
hydriatric uses of cold water. Its introduction as a therapeutic
agent in typhoid fever by Ernest Brand in 1861 and its subsequent
wide adoption for this purpose as well as for other conditions
marked by a high temperature are well known. At this late day
no observant practitioner of medicine who has thus employed the
cold bath will deny its superlative merits over other methods of
reducing the temperature, and the method requires no further
words of defence or apology. The graduated bath, the cold pack,
cold affusions, spongings, and compresses and frictions with ice, all
act in the same manner as the cold bath, and depend for their
efficacy upon their influence in abstracting heat from the body,
and are useful in accordance with their ability to accomplish this
purpose. Cold baths, however, are seldom used for their anti-
febrile effects at spring resorts. The following remarks, therefore,

1 This does not refer to the eool or temperate baths.
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will apply more especially to their employment in chronic diseases,
to which alone spa treatment is, as a rale, applicable.

Habitual constipation from atony of the muscular coats of the
bowels, with a tendency to hemorrhoids and abdominal plethora, is
sometimes materially benefited by the systematic use of cold baths.
Chronic dyspepsia and catarrh of the stomach may be favorably
influenced by the same means. Muscular pains and rheumatism
may also be improved by this method, though, as a rule, warm
and hot baths are preferred. In allaying the local irritation of
urticaria, scabies, prickly heat, and other irritative skin troubles
general cold baths may be highly grateful. It is even stated that
psoriasis may be cared by their prolonged use. In anwemic states
general cold applications have caused an apparent increase of the
red blood-globules and hemoglobin. They are also of undoubted
utility in cases of neurasthenia. Rickety, scrofulous, and ill-
nourished children often revive speedily under the systematic use
of carefully applied cold baths. Salt or sea-water is preferable
for the bath in these cases. KEven in phthisis a moderate unse of
the cold bath of a few seconds’ duration often proves beneficial.
The cold hip or sitz-bath may prove beneficial in certain cata-
menial irregularities. Profuse menstruation may be checked by a
cold hip-bath of three to five minutes’ duration, but its application
for this purpose should be undertaken only under the advice of a
physician. Hysterical attacks may be prevented by systematic
hip-baths, and some authors believe that diabetes insipidus may be
arrested in the same way. Spermatorrheea and nocturnal seminal
emissions are often benefited by a cold hip-bath at bedtime. Dys-
menorrheea, ovarian neuralgia, nymphomania, and other disorders
of the female pelvic organs characterized by pain or nervous
excitability may be treated with advantage by this bath. The
varions partial baths—viz., the foot-bath, the arm-bath, etc.—do
not call for description here.

The Temperate and the Tepid Bath. The temperate bath
(60° to 85° F.) and the tepid bath (85° to 92° I7.) are usually
chosen for purposes of ordinary ablution. They abstract heat
from the body and lower the pulse-rate in the same way that cold
baths do. They entail little, if any, shock to the system, how-.
ever, and can be borne for a much longer period than the cold
bath. These baths are useful, though in a lesser degree than the
cold baths, in febrile states. lhey may be employed in feeble
persons of low vitality where a colder bath would not be well
borne. According to Barnch,! a lukewarm bath, 70° to 80° K., ot
beginning with 90° F. and gradually cooling, is valuable as a pelvie
antipyretic, and may be employed with friction in utero-vaginal
affcctions when not connected with pus formation. Prof. Leyden?

1 The Principles and Practice of Hydrotherapy, 1898,
2 Renl Encyclopiidia, Band xix.
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recommends baths of five to twenty minutes’ duration at 8G° to
95° I. in locomotor ataxia. He states that they cause a general
improvement and invigoration of the system and a calming of the
pain.  Though no cures are observed, the beneficial effects of the
baths cannot be questioned.

The Warm Bath. (92° to 98° I.) PuySIOLOGICAL ACTION.
This is the bath of luxury par evcellence, and is the one usually
chosen by the timid, especially of the gentler sex. At mostof the
A merican thermal spas where the water issues from the ground at
a high temperature the plunge baths and swimming pools are cooled
down to a degree bringing them well within the classification of
the warm baths. Under the influence of this bath a sense of calm
enjoyment and tranquillity ensues. The respirations are diminished
in frequency, the pulse-rate is lowered, and if the temperatnre of
the water be less than 95° or 96° I'. the heat of the body is in-
variably diminished. The soothing, hypnotie influence of the
warm bath is doubtless due to a contraction of the cerebral vessels,
producing a temporary angmia of the brain; but Heyermann and
Krebs' appear to have shown that water at this temperature pos-
sesses a direct local effect upon the peripheral cutaneous nerve-
endings. The warm bath is undoubtedly the most favorable for
the absorption of mineral substances, and exhalation from the skin
is also increased by this temperature. This bath may be prolonged
with safety for a much greater period -than either the cold or the
hot bath, but its undue continuance daily for weeks in succession
gives rise to an eruption termed by the French la poussée, and
by the Germans.the bad-sturm, or bath fever. The appearance
of these symptoms is a warning that the bath is being overdone,
and calls for a diminution in its frequency and duration.

The ultimate physiological effect of a” properly conducted warm
bath may be described, then, as sedative, restorative, and mildly
antipyretic. These results are practically the same as those
derived from the cold bath, the difference resting chiefly in the
manner of producing them—the cold bath being attended by shock
and reaction, the warm bath being devoid of these processes.

TreErRAPEUTICS OF THE WARM BAaTH., While extensively resorted
to for purposes of ablution and as a pastime, the warm bath does
not possess so positive a therapeutic influence as the hot bath. Yet
it may be found a valuable auxiliary in a number of diseased con-
ditions. Aside from its sedative and mildly antipyretic influence in
scarlet fever, infantile pneumonia, and other acute febrile diseases,
it is recommended in a considerable range of chronic eomplamts,
and is used at many spring resorts. It is believed by some ob-
servers that the general reddening of the superficies produced by a
warm bath has a derivative influence upon the deeper structures,
and may thus tend to relieve visceral congestion. The fact of the

1 Virchow’s Archiv, Band i. Heft 1.
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development of a transient cerebral anwemia appears to have been
well established, and some go so far as to maintain that a tempo-
rary cessation of the bile formation may result from the withdrawal
of blood from the liver. The warm bath is thus recommended in
icterus, with the belief that the accumulated bile elements might
be eliminated by the kidneys and skin. Various forms of hepatic
Lyperemia may be benefited by this means.

F. A. Hoffmann, of Leipsic, advocates its use in congestive
states of the kidneys, although the hot bath is generally preferable
in renal disease. A warm bath of short duration is safely borne
in most cases of even advanced cardiac disease, and there is good
reason for believing that the general dilatation of the superficial
capillaries relieves the organ of some of its labor. The patient
should dress in an adjoining room where the air is free from moist-
ure, and should avoid too active friction with towels. A rest of
fifteen to thirty minutes in the reclining position should follow the
use of the bath. The warm bath is highly recommended by Hoff-
mann in the anemia complicating obesity as the most efficient
remedy for withdrawing water from the system. The warm bath
is of utility in subacute and chronic rheumatism, and in the form
of the sitz-bath in painful bladder and uterine disorders, though in
a less degree than a bath of higher temperature. As the warm
and the hot bath merge into each other, and are often used in
similar conditions, further discussion of the subject will be con-
tinued in the next paragraph.

The Hot Bath. (Temperature 98° to 106° I.) The heat of
the hot bath may be regulated to some extent by the susceptibilities
of the individual. Some persons shrink in dismay from a tem-
perature of 100° I'., while others tolerate without inconvenience a
degree of 106° I, or even higher.

Prvysiorocroar Acrion. This is entirely different from that
produced by warm water. Its effects are rather of an excitant
than a sedative character. The body-temperature is angmented,
the pulse and respirations are increased in frequency, and the skin
is reddened and congested. Exhalation from the surface and
diaphoresis ave markedly promoted, while absorption by the skin
occurs to a very slight, if any, degree. It is probable that cutane-
ous absorption ceases altogether in water above 97° E. The
secondary effects of the hot bath are liable to be of a depressing
character. It is to be borne in mind that whereas the warm bath
causes cerebral anemia, the hot bath gives rise to a determination
of blood to the head. Tt is, therefme contraindicated in persons
suffering from vertigo and a tendencv to cerebral apoplexy. It
should also be interdicted in organic disease of the heart or great
vessels and in the hemorrhagic diathesis.

THERAPEUTICS. It is not consonant with the scope of this
work to discuss the innumerable local uses of hot water in medi-
cine and suargery. Its best application at our thermal springs and
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baths is found in the treatment of chronic rheumatism and gout,
in the removal of chronic exudations from the joints, and in the
manifestations of tertiary syphilis.  Various local muscular paing
and neuralgias are also favorably influenced.  The thermal
sulphur baths in some localities have attained a wide celebrity in
the treatment of some of the obstinate squamous cruptions of the
skin, more particularly eczema, psoriasis, and lichen. The hot hip-
bath is useful in a variety of painful and irritative states of the
pelvic viscera. In vesical tenesmus, retention of urine, dysmen-
orrheea, ovarian neuralgia, and chronic inflammations of the uterus
and adnexa the systematic use of. the hot hip-bath is frequently
attended by excellent results. The hot bath is very serviceable in
infantile and uremic convulsions and puerperal eclampsia, and in
hepatic and renal colic, but it is seldom employed for these condi-
tions at mineral springs. The hot bath as well as the warm bath is
best taken early in the morning or in the evening before retiring.
The bather should not expose himself to the open air for at least
half an hour after the bath.

For a full account of the therapeutic application of the sitz-bath,
as well as the half-bath, the foot-bath, and other partial baths, the
reader is referred to special works on hydrotherapeutics.

The Douche. Thisis an ancient method of applying water, and
was in active use among the Romans. Throngh the labors of
Charcot, Fleury, and others this hydriatric procedure has been
greatly elaborated in France. In one form or another it will be
found at all of the principal American spring resorts. To the or-
dinary thermic action of the water upon the skin is added the
mechanical influence of its impact against the body, which may be
moditied by regulating the size and number of the streams and the
force with which they strike. The mechanical effect being instan-
taneous, the douche may be used at a lower temperature than other
baths. The colder the water and the more brief the application
the more complete the reaction. Below 55° I. it should never be
applied to one part of the body longer- than one minute. In ac-
cordance with the manner of projecting the watec, douches have
received various names.

The ordinary shower-bath is a descending douche. The ascend-
ing douche employed in diseases of the rectum, vagina, and uterus,
is formed by an elastic rubber tubing of convenient length
attached to a reservoir containing the water, and terminated by
metal tips perforated by one or many openings as the case may be.
The water of these douches is nsually tepid or warm.

The ring or circular douche is a cylinder formed of coiled pipes
rising one above the other to a height of six feet, and having a
diameter of about two and one-half feet. These pipes are per-
forated on the inside, and when the patient is within and the water
turned on he is showered from every point of the circumference.

The universal douche is a similar contrivance by which the



74 MINERAL WATERS AND THEIR THERAPEUTIC USES.

patient is showered from every direction, above and below as well
as on all sides.

The fun douche is a metal tip spreading out like an ordinary fan,
with openings at the distal end of the fan.

The spout bath is a douche of great power. It is formed by an
orifice of from one to two inches in diameter, from which the
water is projected over and downward from a height of five or six
feet. The patient, usnally reclining on a slab, is placed under the
stream, which flows, hot or cold, upon the diseased part.

The Scotch douche consists of alternating streams of - hot and cold
water.

The douche mobile is a movable douche, connected by a flexible
rubber hose with the reservoir, which enables the attendant to
direct the stream upon any part of the body. The size and
number of the streams may be changed at will by screwing various
nozzles upon the base. We may thus have a movable shower spout
or a filiform douche, as desired.

The rain bath is a form of douche in which the water is precipi-
tated in fine streams from a height of not less than forty feet.

PHYSIOLOGICAL AcTioN oF THE DoucHE. According to
Baruch,' this is as follows: The nervous centres are aroused, the
respiratory acts are deepened, the circulation invigorated, and the
secretions increased. Locally the douche may be described as prac-
tically a thermic massage. It intensely excites the nervons and
vascular structures and promotes the absorption of pathological
produets.

THERAPEUTICS. As a general invigorant the douche in its
various forms excels all other hydriatric procedures in cases where
muscular energy is in abeyance, whether this adynamia be primary
or secondary to other conditions. The ergomaph of Mosso, which
registers auntomatically the muscular resistance, shows that the
Scotch douche doubles, the rain bath trebles, and the ordinary tepid
bath greatly increases the amount of work the muscles are capable
of doing. It may, therefore, be employed to strengthen the
muscles of feeble children and youths and to invigorate the lax
fibres of men whom circumstances do not permit to indulge in
normal exercise in the open air (Baruch). ¢ In ansmia and
chlorosis, in hypertrophies of the liver and spleen, in neuras-
thenia of the depressed type with morbid introspection and
melancholy ideas, and in gastric and other troubles requiring a
heightening of muscular energy, in a word, in all those conditions
in which an elevation of nerve-tone is demanded, we have in the
douche a most powerful weapon for good, and, I may say, for
evil.”” The closing words of this quotation fittingly call attention
to the care and circumspection required in handling so potent an
agent. The temperature, pressure, and duration of the cnrrent,

as well as the constitutional peculiaritiesof the patient, demand the
most careful consideration.

1 The Uses of Water in Modern Medieine, 1892.



CHAPTER X.

BATHS AND DOUCHES AND THEIR MEDICINAL
USES. —(Continued.)

The Vapor Bath. Thisis prepared by saturating the atmosphere
with hot steam. In the form of the Russian bath it is widely
used in our various bathing establishments and hydriatric insti-
tutes. The bather enters a dressing-room or antechamber warmed
to 90° or 95° F. After undressing he passes, lightly covered,
into the bath-chamber, which contains on one side rows of cots or
benches, one above the other, like the beds in a state-room. The
temperature of the bath will vary with the altitude of the cot, the
lowest being about 95° F.; while the upper one may be as high as
160° F. The room is saturated with moisture, and the bather on
first entering might imagine himself surrounded by a dense fog.
Owing to this moisture exhalation from the surface is at once
effectually arrested, and this fact, added to the superheating of the
air, renders the higher degrees of heat very oppressive, so that few
bathers can tolerate a temperature above 120° or 125° F. The
bather is made to lie on one of the benches, beginning with the
lower temperatures and gradually increasing the heat by mounting
to a higher bench. The first sensation on entering the room is one
resembling suffocation, but after being subjected for some time to
the influence of the hot, moist air, transpiration reaches its full
activity, and the sensation is very pleasant. The attendant now
comes and rubs the body vigorously with various irritating and
cleansing substances, such as a hempen wisp, or the inner bark of
a lime-tree previously soaked in soapsnds. He then holds the
bather under a jet or shower-bath of ice-cold water. The skin
being so intensely hot the sensation is very agreeable, and no fear
of cold need be apprehended, provided the contact of cold be
brief. The shock is severe, but is followed by a feeling of great
comfort. The duration of the bath for beginners is about fifteen
minutes, but old habitués may remain half an hour or even longer.
In regular bathing establishments the bather goes, after the bath, to
an adjoining room and reclines on a sofa or bed till cool, usually
partaking of some warm drink. If copious perspiration is desired
the patient is wrapped in blankets and reclines for a time before
issuing forth. The Russians, however, often dress in the open air,
and instead of using the jet of cold water go and roll themselves
at once in the snow.

Pavsiorogicar AcrioN. The hot vapor bath produces redden-
ing and congestion of the surface, quickening of the pulse, fulness
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of the head, and a sensation of weight and oppression in the chest.
The body temperature is undoubtedly elevated for the time being.

" A modified Russian bath is in use at a number of our spring
resorts. - The hot vapors and fumes, chiefly sulphurous, with a
certain amount of steam from the water, are conducted into a suit-
able apartment having atemperature ranging from 100° to 140° F.
as desired. The patient remains in this chamber for a few seconds,
or several minutes, as the case may be, and is afterward treated to
a cold affusion or plunge. Care should be taken that no sulphur-
ous or sulphuric anhydride is present in the vapor, as these gases
are poisonous. Several of the Rocky Mountain resorts possess
natural caves or caverns of considerable size, the atmosphere of
which is saturated at all times with hot sulphurous vapors, main-
taining a temperature in the cave ranging in some cases as high
as 110° or 120° F. The requisite auxiliary facilities have been
provided at some of these resorts, and a very serviceable natural
vapor bath is thus improvised.

.The Hot-air Bath. The form of hot-air bath now inuse in this
country as well as in Europe is knowu as the Turkish bath. The
bather first enters the disrobing room, having a temperature of
about 80°. After undressing he is snpplied with a light gown and
wooden-soled sandals. He next passes into a chamber having a
floor of marble or slate, and walls of tile, known as the tepida-
rium, and having a temperature of 120°. Here he reclines on a
couch for a period ranging from ten to twenty minates. He is
next conducted into an apartment called the shampooing-room,
having about the same temperature. Here he is placed on an ele-
vated marble table, and the body in all portions is thoroughly
rubbed, kneaded, and massaged by the attendant. I'rom thence
he is ushered into a very hot room, termed the caldarium, and
having a temperature of 160° to 170° I., or, perhaps, even more.
The walls and floors are here found to be burning to the touch, and
the need of the sandals becomes apparent. Here the perspiration
begins at once to break forth upon all parts of the body, and a
pungent, burning sensation is experienced about the nostrils. After
ten or twelve minutes the bather is again conducted to the sham-
pooing-room and douched with warm water at 98°, and thor-
oughly rabbed and flagellated with wisps of hemp or sea-grass, or
with a fine, medium, or coarse, flesh-brush, at his own option. In
some establishments an implement of antique pattern, known as
the strigil, is still in use, and with this the attendant scrapes the
body and extremities. The bather is next showered with cooler
water at 90°, then douched with water at 70°, which causes a good
deal of shock and terminates the bath. He is then led to the
dressing-room, and after being thoroughly dried, reclines on a
couch, enjoying the pleasurable ‘¢ dolce fur niente’’ condition in
which he finds himself. This is the hot-air bath usnally described
in works on balneotherapeutics. In Turkey, however, it appears
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that the chambers are not heated so high, the temperature of the
caldarium not being above 105° I, The technique of the bath
varies somewhat at the different resorts and sanitarinms in this
country. The following account of a tour of onc of the most
modern and elegant bathing establishments in New York may be
of interest :

¢ Entering the beautiful marble vestibule to the baths, you step
into a cosey office and place your money and valuables in a large
envelope, which you seal and place your name on.  The elerk locks
this up in a compartment of the vault and gives you the key,
together with the key to your dressing-room, attached to a rubber
ring, which slips on your wrist. The attendant shows you to
your dressing-room, which is one of the many openings out of the
main hall, or large cooling-room, like state-rooms on a steamhoat.
When disrobed and ready for your bath, with a wrap about the
loins, you are led down a short flight of steps to the first hot
room, the temperatare of which is 135° F. Iere von remain,
lounging or reading, until the pores of the body are opened
sufficiently to induce a free perspiration. Adjoining this room is
one in which the heat is increased to 165°, and into this yvou are
taken if you do not perspire profusely enough in the first roowm.
After leaving the hot-room you can, if you choose, enter the steam
or Russian bath, which is kept at a temperature of 110° or 112° F.
(a majority of bathers make use of this room for a few minutes).
After reeeiving the benefits of the steam-room you are taken to
the first massage-room. Here, in a temperatare of 110°, you are
“thoroughly manipnlated and serubbed with brush and soap. After
this external purification follows a shower-bath, which, beginning
with warm water, to thoroughly cleanse the body of soap, becomes
gradually eooler until the temperature of the plunge is reached.
The tank-room is spacious and beautifully appointed. The
marble-tiled floors and richly decorated walls, the graceful palms,
and musical drip and spatter of the water fulfil the conceptions of
the luxurious baths of the Roman Empire. In the centre of the
room is the great oblong tank, over fifty feet in length and almost
twenty feet in width. Steps descend into the water at either end,
and the sloping bottom of the pool affords gradnated depths for
the swimmer. The temperature of the water is 70°, and a sudden
plunge into it is stimulating and exhilarating. Electric lights,
located under the water, ditfuse a luminous glow through it,
and add to the pleasure of the swim. After disporting yourself
for a while in the tank, you may, if you so desire,. enter the
needle shower-room, which is fitted up with a liver spray, a jet, a
douche, and other appliauces for special needs. By this time you
are ready for the drying-room, and here, in a temperature of 90°,
you are rubbed dry with soft Turkish towels. In the second
massage-room you recline on a leather couch and receive a thorough
rub with aleohol or cologne. As the strong, supple fingers of the
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attendant pass swiftly, but lightly, over the body, a sense of com-
fort and repose is the immediate result. . . . Retiring to the
spacious cooling-room upstairs, where the temperature is-80°, you
are wrapped in Turkish bath-robes and placed on a reclining
couch, where you may enjoy a cigar, a cup of the best French
coffee, or, better still, a refreshing nap.”’

In some hydriatric establishments hot air or vapor cabinets are
provided for those who, for any reason, are disqualified from in-
haling the superheated atmosphere of the bath. Both Turkish and
Russian baths are contraindicated in organic disease of the heart
or bloodvessels, lungs or brain, and in all acute diseases. They
are to be used with circumspection by stout, full-blooded persons,
and especially by those having a tendency to vertigo or fulness in
the head.

PrvysiorocIcAL: ActioN oF THE TUrRkisH BATH. The higher
temperatures of the Turkish bath produce a smallness and fre-
quency of the pulse, a feeling of tightness and constriction in the
forehead, and in beginners a slight smarting and itching of the
entire body. There is a pungent, burning sensation about the
nostrils, and the skin feels hot. The pulse soon becomes fuller,
although still quick, while the temporal and other superficial
arteries throb. The skin is soon covered by a profuse perspiration,
and the mouth may be dry. The first effects of the Turkish bath
may be somewhat depressing, especially in those unaccustomed to
it, but it must be confessed that the old habitué enjoys every
moment, from the time he enters the first hot-room until he
saunters forth into the open air again to remew his vocation in
the busy outside world.

THERAPEUTICS OF THE RuUssiaN AND TurkisH BaTHs. Both of
these baths are superlatively cleansing and probably contribute to
the general well-being by promoting the activity of the skin. By
virtue of their stimulating influence on the skin they relieve some
of the labor of the kidneys, and may thus become valuable auxilia-
ries in renal affections, especially when the urine is scanty and of
high specific gravity. They are also of considerable benefit in
conditions due to the urie-acid diathesis, notably in chronic rheu-
matism, chronic articular gout, sciatica, lumbodynia, and in eczema
and psoriasis. It has seemed to the author that while these baths -
are followed by a most grateful result in chronic rheumatism with
painful, stiffened joints, yet their influence is only temporary, and
it is important at the same time to keep the patient fortified with
salicylates or alkalies. The Turkish bath is very beneficial in
wakefulness, and often induces a refreshing sleep in persons whose
minds are disturbed by business cares and anxiety. It has also
been found advantageous in some cases of obstinate dyspepsia
where other measures have failed. It is further a very useful
aid in the treatment of diabetes, torpidity of the liver, and func-
tional jaundice. Ilot steam-baths may be used with advantage in
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catarrhal affections of the nose, throat, and bronchi, and even in
the ineipient stages of non-hemorrhagic phthisis.

The Roman bath is simply an application of massage with the
use of unguents, either with or without the Turkish bath. It
affords the invigorating results of moderate muscular cxercisc
without the fatigue usually attendant upon walking, riding, or work
in the gymnasium.

Electro-thermal and Magnetic Baths. Patients are often treated
while in the bath by means of the galvanie or faradic electrical
current. It is believed that the moisture upon the surface (water
being an excellentvconductor) facilitates the operation of the electrie
current upon the nerve-centres and greatly augments the ordinary
therapeutic efficacy of thisagent. It wasonee supposed that several
mineral springs in different parts of the United States were
naturally charged with magnetism from the earth. It hus long
since been learned, however, that the magnetic phenomena observed
in the water were due to accidental cirecumstances, 41thoucrh several
well-known springs still retain the name of ‘‘ magnetic.”” (Vide
Springs of Michigan.)

The soda bath is simply a bath containing a large percentage of
chloride of sodium or common salt.

The Mud or Moor Bath. Mud bathing, or terratherapy, is of
ancient origin. Ample evidences exist to show that it was in com-
mon use among the American aborigines. At a number of our
spring resorts the earth surrounding the fountains becomes more or
less saturated with the mineral ingredients of the water. It may
be of sufficient heat and of proper consistency to apply directly to
the skin; but at-most places it is placed in a large vat and mixed
with the mineral water, either naturally or artificially heated, until
it becomes plastic. The patient then immerses himself in this hot
mineral mud, or reclines on a table and is plastered with it by an
attendant, The bath may vary in duration from a few minutes to
several hours. The mud, being a low conductor of heat, may be
used at a higher bemperature than water. Tt is said that 120° F
is well borne. The patient now enters a warm-water bath, where
he is thoroughly cleansed, rubbed, and dried, and in some cases
treated to a cold shower-bath or other cold affusion.

Prysiorocicar AcrioN oF THE Mup Bata. It was once sup-
posed that the mud applied in this way absorbed toxic and detri-
mental material, such as uric acid, metallic poisons, ete., from the
skin, This theory, Lhowever, has been abandoned. Nor, indeed,
is it probable that the constitution of the mud materially influences
its action, which is essentially that of a universal hot poultice. Its
chief effects are shown in a lively execitation of the skin, followed
by free perspiration.

TaerAPEUTICS. In localities where mud-baths are in vogue it
is claimed that they are of great benefit in chronic 1heumatlsm
stiff joints, old glandular swellings, and in chronic diseases of the
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skin, They are also recommended in chronic hypertrophic states
of the liver and spleen, in renal diseases, and in old inflammations
involving the uterus, ovaries, aad bladder. The mud bath is
sometimes used locallv in the form of a knee- bath, a foot-bath, or
an arm-bath.

The Peat Bath. This bath is still in high favor at several of
the European spas, notably at Franzensbad. Peat consists of a
dense mass of decomposed stalks and roots, the product of the
decomposition undergone by vegetable growths flourishing in
shallow, standing mineral water, in the absence of atmospheric
oxygen and at a moderate and equable temperature. Every
autumn the peat is dug up by means of specially constructed
machines, and thrown upon the slope of a hill, where it lies for
months, undergoing a process of oxidation, during which the
sulphurets are converted into sulphates, while ont of the organic
constituents are formed the final products of dry distillation, such
as formic, acetic, and humic acids. The dry or weathered pe%t is
ground in mills constructed for the purpose, and the baths are
prepared by mixing it with hot mineral water and stirring it vigor-
ously. A peat bath should invariably be followed by a bath of
mineral water, using soap, bran, or other substances to secure
perfect cleanliness.

PrysiorocicaL AcrioN oF THE MiINERAL Peat Bata. On
the one hand it is sedative and tonic, and on the other hand it is
stated to be absorbent and antimycetic. =~ According to Prof.
Frerichs, it is of great value in glandular enlargements, exu-
dative contractions, chronic rheumatism, sciatica, and other affec-
tions. It is often used in the form of the half-bath, the hip-
bath, the foot-bath, and in the form of fomentations to local, painful
conditions.

The Carbonic-acid Bath. -In many of our mineral springs car-
bonic anhydride is an abundant and important gaseous ingredient.
Its physiological effects upon the skin are readily appreciated by
the bather. The regular carbonic-acid bath, however, is prepared
by collecting the air in an impervious box, in which the bather
remains seated, while the head is in the outer air, precantions being
taken that not enough of the gas escapes from the box to injure
the patient. The acid produces on the skin a lively sensation of
warmth with redness and formication, attended by a diminished
pulse-rate and coldness of the feet. The bath is followed by a
sense of vigor and activity.

Carbonic-acid baths have been found nseful in recent paralysis,
neuralgia, and rheumatism. They are also recommended by
Frerichs in sexual ncurasthenia, in various nervous disturbances
characterized by local ansesthesia and hyperaesthesia, and in reflex
and hysterical paralysis. The gas is also used locally in throat and
other troubles by means of apparatus dévised for the purpose.

The Kneipp System. A word of explanation regarding the
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¢¢ Kneipp Cure,” devised by a priest of Bavaria, may be admissible
here. The Kneipp system embraces certain hydriatric procedures,
the use of simple houschold remedies, and a regulation of the mode
of life. In order to ¢‘ strengthen the nervous system ’’ the patient
is instructed to bathe his feet in cold water, or, better still, to take
regular early morning walks barefooted on the dew-covered grass.
This is, perhaps, the most striking feature of the system, but
Kneipp also employs the cold pack, the warm bath, cold affusions,
and other hydrotherapeutic methods.

The sun bath and the sand bath, as well as other procedures
which might be termed balneary, hardly warrant a description here.

Schott-Nauheim Treatment.! This chapter would not be com-
plete, however, without a brief reference to the bath and gradunated
exercise treatment of chronic heart disease, inaugurated at Nau-
heim by the Messrs. Schott Brothers, and known as the Schott-
Naunheim Treatment. The following table shows the composition
of the waters of the two principal springs now in nse at Nauheim,
taken from Eulenberg’s Real Encyclopdidie der Gesammten Heil-
kunde :

SPRINGS OF NAUHEIM.
One U. 8. gallon ) Friedrich Wil- Grosser

contains : helm’s Quelle. Sprudel.
Solids Grains. Grains.
Sodium chloride . . . . . 1707.84 1272.73
Potassium chloride . . . . . 65.22 28.97
Calcium chloride . . . . . 187.95 99.11
Magnesium chloride o > . . 80.60 25.65
Calcium sulphate . . . . . 2.04 1.98
Calcium carbonate . . . . . 151.63 137.23
Iron carbonate . . . . . 2.79 2.21
Total . . . . . . 2148.07 1567.88
Carbonic acid (free) . .. . 160.522 197.65 2
Temperature of water . . . . 985°F. 88.8° F.

In accordance with the classification adopted for this work these
waters may be denominated as strong muriated-saline carbonated
waters with ferrnginous properties. It will be observed that they
are also thermal. The springs spout forth in foaming white cur-
rents only thirty-two feet apart, high above the surface of the
ground. They are connected with five bath-houses, four in the
immediate neighborhood and a fifth at a little distance from the
others. Drinking of the water plays but a secondary part, but
their. internal use is of some value in gouty conditions and disorders
of the liver. We are informed that the baths at Nauheim regulate
the action and improve and strengthen the nutrition of the diseased

11 Vide azgis)cle by f)r. W. C. Rives in Foster’s Reference Book of Practical Therapeutics, 1897,
vol. ii. p. b
2 In the original analysis the quantitative estimates are made in parts per thousand. The
carbonic acid gas is expressed in cubic centimetres, presumably cubic centimetres per litre,
which would be equivalent to so many parts per thousand, in conformity with the other
chemical contents.
' 6
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heart, whether depending upon valvular lesions or upon malnutri-
tion or disease of the muscular structure of the organ. These
‘results are stated to be due to the chloride of sodium, the more irri-
tating chloride of calcium, and to the free carbonic aud of which,
as we have seen, the water contains large quantities. Duriug the
bath there is a slowmg of the pulse, with increased volume and
strength, and irregularity, if any exists, is lessened or disappears.
These effects do not appear at once, but persist for a considerable
period after the bath.

The baths may be called cool, being used at 92° or 93° If\. at first,
and gradually lowered to 87° or a little less toward the end of the
course. Kven at 92° the water imparts a distinct feeling of chilli-
ness as the patient enters the bath. From five to eight minutes as
the initial limit, the baths gradually reach a duration of twenty
minutes, the time being increased cautiously with the progress of
the treatment and the improvement of the patient’s condition.
The quality and rate of the pulse furnish the most reliable index
to the action of the baths. The light exercise, or gymnastics, as
the Messrs. Schott choose to term this part of their cardiac thera-
peutics, is a very simple but exceedingly important adjunct to
the baths. The individuality of this treatment lies in the applica-
tion of counter-resistance made by an attendant trained for that
purpose. It is important that the movements be performed slowly
and steadily, that they be interrupted by short periods of repose,
and that the effort exerted by the patient be not so great as to cause
embarrassment of respiration or undue acceleration of the pulse.
These exercises exert an effect on the heart and circulation similar
to that of the baths, and, therefore, supplement and reinforce the
balneary treatment. This method, however, is strongly contra-
indicated in degenerative changes of the bloodvessels and myo-
cardium. They should not be used, for example, in aneurism and
advanced arterio-sclerosis, nor in acute softening or advanced fatty
degeneration of the heart.!

Axrtificial Nauheim baths may be prepared, as Dr. John Broad-
bent points out, by the usé of sea-water which contains a large
proportion of chloride of sodium. For the production of carbonic
acid a suitable proportion of commercial muriatic acid and bicar-
bonate of sodium, or chalk, may be used. A mixture of the
bicarbonate and bisulphate of sodium has also been suggested for
this purpose. A preparation known as the Nauheim snutterlauge
(mother-lye) is also on the market. It is the uncrystallizable
liquid remaining in the manufacture of salt at Nauheim, and is
said to be coming into favor for the artificial production of the
baths. Many of our American springs contain the requisite ingre-
dients for these baths, and the Nauheim treatment has been adopted
at several home resorts.

1 For a complete exposition of the Schott method see work by W. Bezley Thorne: The Schott
Method of the Treatment of Chronic Diseases of the Heart. london, 1895.

v



PART I1I.

THE MINERAL SPRINGS AND WELLS OF THE
UNITED STATES.

ALABAMA.

AraBaMA extends from 30° 12/ to 35° north latitude, and from
184° 55’ to 88° 35’ west longitude, and is in the same latitude as
Palestine, Northern Africa, Central China, and Southern Japan.

Althongh much of the surface has been cleared for cultivation,
large forests of hickory, poplar, chestnut, oak, mulberry, and
other deciduous trees still cover the northern portion of the State,
while in the south the magnolia, live oak, and other subtropical
evergreens flourish, and the river bottoms are lined with cane-
brakes and cotton-wood trees.

" The climate is warm and semi-tropical. The uplands are
healthy, but in the low-lying districts malarial, bilious, and con-
gestive fevers are common. The northern portion is considerably
colder than the southern, which is accounted for more by its greater
elevation than from its higher latitude. The Alleghany range
stretches into the northern part, but the elevation is nowhere
great. The wean annual temperature, as observed at Auburn,
near the geographical centre of the State, is 62.37° F. The mean
annual temperature in the valley of the Tennessee River is 60°,
and in the extreme south about 69°.

The rainfall of the State is quite noteworthy, averaging 63
inches, which is distributed with tolerable regularity through the
four seasons.

The beautiful Tennessee River drains the northern part of the
State. Entering at the northeast, it makes a broad sweep of
about 280 miles, and forms for a short distance the northwest
boundary; before re-entering Tennessee, on its way to join the Ohio
at Paducah, Ky. The central and southern portions of the State
are well watered by the Alabama and Tombigbee Rivers and
numerous smaller streams. The rate of mortality in the State as
computed from the last United States census was 13.81 per 1000
of population. The total number of deaths from consumption for
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1890 was 216, which was at the rate of 1.43 per 1000 of popula-
tion, or 103.50 per 1000 of total deaths.

The mineral springs of Alabama are quite numerous, although
but few of the waters are used commercially. In Peale’s list!
upward of twenty localities are mentioned as places of resort.
Walton describes three, and Bell mentions three localities.  In
common with most of the Southern States, many of the spring
resorts of Alabama have been allowed to languish in consequence
of the war, and are now in a practically obsolete condition.

As a result of extended personal investigation, snpplemented by
correspondence with every locality” described as a resort in the
reports of the State and National Geological Surveys, the author
has succeeded in obtaining recent information from ten localities.
It is probable that this list fairly represents the spring resorts in
use at the present day. It will be seen that chalybeate and sul-
phureted springs predominate, the latter especially in the northern
counties whose rocks belong to the subecarboniferous limestones.
Artesian wells are quite numerous in the region underlaid by the
rotten limestone of the Cretaceous period. Many of these wells
are said to be highly charged with salts of iron, lime, magnesia, and
soda, although but few analyses have been made. Pursuing the
alphabetical order, the mineral springs of Alabama may be described
as follows:

BAILEY SPRINGS,
LAUDERDALE CoUNTY.

Post-office, Bailey Springs. Springs Hotel. Access via Mem-
phis and Charleston R. R. from east or west; also via the L. & N.
R. R. from the north, and the Sheffield and Birmingham R. R.
from the south; also by all steamboats on the Tennessee River.
Tickets should be taken to Florence, Alabama, nine miles distant
by carriage or stage.

The Bailey Springs have_been used as a resort for upward of
fifty years. They are located in a picturesque little valley sur-
rounded by a semicircular range of hills and interspersed by many
leafy arcades and rocky points. '

The moss-banked stream, a short distance from the springs,
known as Shoal Creek, is utilized by frequenters of the springs
for boating and fishing. The hotel buildings are comfortable,
old-fashioned structures situated on the summit of the hill, about
300 feet above the level of Shoal Creek. They have recently been
thoroughly overhauled and brought up to modern requirements.
The springs arc seven in number and are known as the ““ Rock,”’
“ Brick,”” ¢ Sualphur,” ¢ Freestone,” ¢‘Soda,” ‘‘Alum,” and
¢“Sour Iron’’ springs. The following qualitative analysis of the

1 Bulletin 32, United States Geological Survey.
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first three was made some years since under the auspices of the
Boston Journal of Chemastry.'

BAILEY SPRINGS.

Alkaline-chalybeate.

Rock Spring. Brick Spring. Sulphur Spring.
Magnesium, Carbonic acid. Magnesium.
Calcium. Sulphureted hydrogen  Calcium.

Sodium. gas. Sulphur peroxide.
Chlorine. Sodium carbonate. Chlorine.
Chlorine peroxide. Magnesium carbonate.  Iron.

Silica. Potassium carbonate. Silica.

Potassium. Sodium chloride. Sodium.

Carbonic acid. Iron oxide. Carbonic acid.
Ammonia, a trace. Ammonia.

A more complete quantitative analysis is required in order to
establish their proper classification.

The ¢“ Rock’’ Spring from the above analysis might be designated
‘as an alkaline, and the last two as alkaline-chalybeate springs.
The waters are recommended for renal disease attended by
dropsy, for dyspepsia, and for anzmia and general debility.
They are believed to possess sedative effects upon the nervous
system, and in virtue of this action are prescribed in cases of
restlessness and insomnia due to alcoholism, overwork, anxiety, etc.

The ““Alum’’ Spring has acquired considerable reputation in the
local treatment of skin affections, ulcerations, and inflammatory
affections of the eye.

BLADON SPRINGS,
CHOCTAW COUNTY.

Post-oftice, Bladon Springs. Hotel and cottages. Access via
Mobile and Birmingham R. R. to Carson Station, thence twenty-
nine miles by hack to Springs; also, by Mobile and Ohio R. R. to
Buckatunna, Miss., thence twenty-eight miles by stage or hack;
also by steamer from Mobile, Tuesday and Saturday service.
There is also a biweekly southbound steamer service from Demop-
olis. The springs are four miles from the steamer landing on the
Tombighee River.

For upward of thirty years the Bladon Springs have been a
favorite resort for the best people of Alabama and the neighboring
Gulf States. The steady influx of visitors of late years renders
it necessary to keep the hotel open all the year.

The location is about eighty miles from the Gulf as the crow
flies, and about 170 feet above tide-water. The climate is mild
and equable, the mean annbal temperature being 75° F. The

1 Furnished to the anthor by Dr. W, A. Moody, of Florence, Ala.
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nights are delightfully cool, averaging about 65° F. after 8 o’clock
during July and August. The surrounding country is hilly and
heavily wooded with pines, and excellently adapted for thorough
drainage. The resort offers abundant inducement for those wishing
to escape the rigors of a Northern winter. Game is abundant
during the fall and winter months, and it is said that deer are
killed within a mile of the hotel.

We are indebted to Dr. Showalter, of the Springs, for the fol-
lowing anlysis:

BLADON SPRINGS.

Alkaline-carbonated.

One TU. 8. gallon Viehy Branch Sulphur 01d
contains: Spring. Spring. Spring. Spring.
Solids. JL &W. LL&W. JL&W. R.P.
P.Riddell. P, Riddell, P.Riddell. Brumby.
Sodium carbonate . . 46.33 41.21 34.93 32.89
Magnesinm carbonate . . 0.29 0.61 0.65 1.36
Calcium carbonate . . 0.87 2.14 242 2.75
Iron carbonate . . . 049 0.23 0.76 0.02
Calcium sulphate . . 225 2.79 2.96 ot
Iron sulphate . . . 20 b o 80 0.24
Sodium chloride . . . .. - .. 7.69
Strontia . . . . o .. .. 0.32
Silica . . . . . .. .. .. 2.10
Organic matter . c . 226 1.90 1.25 50
Crenic acid . . . . .. .. .. 0.75
Hypocrenic acid . g . o .. o8 0.60
Total . . . 5249 48.88 42.97 4372
Gases. fohes: [ RGN o
Carbonic acid . . 6544 59.20 5288 32.56
Sulphureted hydlogen . 0o ab 0.66 o C
Chlorine . . 1.84 1.84 1.84
Total . . . 67.28 61.04 55.28 32.56

The waters are of the alkaline type, quite plentifully charged
with carbonic acid.  They are useful in chronic indigestion, in the
syphilitic cachexia, in advanced nephritis, diabetes melhtus, and
rheumatism.

BLOUNT SPRINGS,

Brouxt CoUuNTY.

Post-office, Blount Springs. Hotel. Access via Alabama and
Chattanooga R. R., also via Louisville and Nashville R. R. to
Elyton.

The Springs are about thirty miles northwest from this station.

1 From Walton and the United States Geological Reports, No recent reports of these springs
obtainable.
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The waters of Blount Springs may be classed as saline-sulphureted.
The springs are six in number, and are located in a triangular
valley, 1580 feet above the sea level.

BLOUNT MINERAL SPRINGS.

Saline-sulphureted.

One U. 8. gallon No. 1. Sweet Spring
contains: Red Spring.  Spring. No. 4.
Solids. R.T.Brumby. Brumby. Summers.
Magnesium carbonate . . . 440 3.60 9.40
Calcium carbonate . . . . 6.80 448 5.72
Barium carbonate . . . . .. . 0.91
Iron carbonate ) . . . 1.92 1.12 3.19
Sodium sulphate . ] . .. It 50
Magnesium sulphate . 5 . 160 2.40 26
Calcium sulphate . : . : .. - 1.27
Calcium phosphate . . . A o o Trace.
Potassium chloride . . . ) .. . 7.07
Sodium chloride . .. . 3232 30.88 23.21
Magnesium chloride . . . 6.00 .. 2.04
Todides . . . . . > d .. ..
Magnesium iodide . ] . . 85 .. 0.14
Magnesium bromide . . . .. 5 0.16
Lithium . . . . L. .. .. Trace.
Alumina . . g’ . . . . .. Trace.
Silica . . . . . .. .. 2.44
Sulphur . . . . : .. ..
Total . 4 . . . 53.04 42.48 55.55
Gases. 1(131%]1?&:05 igglt])g;. 1(1311011?39(;
Carbonic amd . . . 6.00 6.00 . 4.72
Sulphureted hydloven . . . 14.96 12.56 30.67
Oxygen . . . A . .. 7.08
‘Nitrogen . . . . . ... .. :

CHANDLER SPRINGS,
TAaLLADEGA COUNTY.

Post-office, Chandler Springs. Hotel. These springs are located
in a picturesque region twelve miles southeast of the city of Talla-
dega, from which they are reached by stage. The line of survey
of the Macon and Birmingham R. R. passes within half a mile of
the location.

- The place has been used as a health resort since 1838, and prior
to that time the waters of the springs were employed by the abo-
rigines. - Many medicinal plants used by the Indians grow in the
neighborhood.

The elevation of the springs is about 1000 feet above the sea-
level. The prevailing summer weather is bright and clear. The
average summer temperature ranges from 60° to 85° F.; winter,
25° to 40°.
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The surrounding country is of a mountainous character, a spur
of the Blue Ridge approaching to within a distance of one mile.
The springs are three in number and yield an abundant flow of
water, having a temperature in summer of 58° or 60° F. No
analysis has been made, but the waters are probably alkaline and
contain a trace of iron.

TrERAPEUTICS. Chandler Springs are resorted to by those
suffering from obstinate lumbago, sciatica, rheumatism, renal and
bladder disorders, and dyspepsia.

COFFEE SPRINGS,

GENEVA CouNTy.

Post-office, Coffee Springs. Hotel. From Geneva, the county
seat of Geneva County, ten miles distant from the Springs by
stage, or by Alabama Midland R. R. to Ozark, thirty miles dis-
tant by private conveyance.!

In years gone by the Coffee Springs enjoyed a great reputation
among the people of Central and Sounth Alabama, but, sharing in
the general decline of this region incident to the Civil War, they
have lost much of their old-time prominence. Improvements are
under contemplation, however, which it is hoped will restore the
resort to something like its former attractiveness and place in pop-
ular esteem.

The springs are located in a rolling stretch of country, sixty
miles north of the Gulf coast and about 1000 feet above the sea-
level.

The summer weather is generally clear, and the mercury seldom
rises above 90° F. The winters are very mild, with occasional
light frosts, but very little ice. The flow of water is estimated at
about 100 gallons per minute from two large and several smaller
springs.

According to an old and incomplete analysis, the water contains
sulphur, magnesia, lime, iron;, and alum.

We are informed by Dr. Frank Heath, of Coffee Springs, that
the waters are highly prized in renal, hepatic, and gastric dis-
orders, and in chronic rlieumatism. 3

HEALING SPRINGS,

WasaineToN CoUNTY.

Post-office, Healing Springs. Numerous cottages. Access: Buy
ticket to Buckatunna, Miss., on the Mobile and Ohio R. R.,
seventy miles north of Mobile; then take hack to Springs, fourteen
miles east.

1 According to a recent map the West Florida and Northern Railroad now passes through
Coffee Springs.
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These springs were discovered in 1870, and have since attained
considerable prominence as a health resort. The surface of the
country about the springs is broken by high ridges and slopes, and
covered by the long-leaved yellow pine. The soil is sandy, and
the location has an elevation of about 400 feet above tide-water.
Like all resorts in this latitude, the winters are mild, the temper-
ature scldom dropping below the freezing-point. The summers are
not exceptionally hot, the mercury almost always sinking to 68°
or 70° F. at night. During a recent summer the highest temper-
ature observed was 92°.

The springs are eleven (11) in number, but only four are much
used. The “Creek’’ Spring boils up in the centre of a small
stream and flows about eight gallons per minute. It is said to
contain lithia, iron, and a trace of arsenic. ‘‘Mound’’ Spring,
yielding thirteen and a half gallons per minute, issues from a
small mound five or six feet higher than the ground around it.
Iron, magnesia, lithia, and sulphur are said to be among its ingre-
dients. ¢ McCarty’’ Spring, supplying seven gallons per minute,
. is supposed to contain an acid of some kind and also iron. Its
waters are used extensively for chronic diarrheea. ¢¢ Scholes’’
Spring contains iron and sulphur. Many varieties of skin affec-
tion, chronic renal diseases, and disorders of the bladder, alimentary
tract, and liver, are said to receive benefit from the waters of the
Healing Springs.

HOWARD SPRINGS,

LAUDERDALE COUNTY.

Post-office, Florence. Hotels at Florence. These Springs are
located one and a half miles from the Tennessee River, and half a
mile from Florence at the junction of the Memphis and Charleston
and Louisville and Nashville Railroads.

The river is navigable for ten months of the year. Florence
has a population of 8000, and possesses abundant hotel facilities.

The climate in this neighborhood is mild and equable and not
subject to sudden changes. In 1890 the highest temperature was
89.5°%; lowest, 64° F. The average summer temperature ranges
from 79° to 84°, and the nights are almost always cool, requiring
light blankets. The usnal winter temperature ranges from 54° to
58° during the day, and from 40° to 48° at night. The coldest
weather ever known in Florence was in January, 1893, when the
mercury fell to 9.5° above zero.

The elevation is about 1100 feet above the sea-level, and the
surrounding country is gently undulating.

The springs are three in number. No quantitative analysis has
been made, but according to an old qualitative examination by
Prof. Tuomey, State Geologist, Spring No. 1 contains:
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Hydrochloric acid. Iron carbonate.
Sulphuric acid Alum,
Sulphurous acid. Magnesia.

Calcium carbonate.

Another spring is said to contain ferric alum in large propor-
tions, and has considerable reputation in the treatment of diarrhcea
and dysentery. The third spring, about 500 feet distant from No.
1, contains sulphur, and is used in skin diseases. The waters of
No. 1 have had an extensive reputation in the treatment of Bright’s
disease, diabetes, and other disorders. For various reasons these
springs have been more or less neglected since the Civil War.

LIVINGSTON ARTESIAN WELL,

SoMTER COUNTY.

Post-office, Livingston. Hotels. Livingston, the county-seat
of Sumter County, is located on the Alabama Great Southern R.
R., a part of the Queen and Crescent route operating, with numer-
ous connections, between Cincinnati, Ohio, and New Orleans, La.

The town is situated on a sandy platean with perfect under-
drainage. The climate at Livingston furnishes a fair type of
the atmospheric conditions prevailing in central Alabama. The
warmest weather recorded by standard Signal Service instruments
for many summers has been 97°, and this elevation has been very
rare. The coldest weather noted in winter has been 20° above
zero. The average temperature of the year is 63°, and the average
rainfall 56 inches.

Geologically, the well is located at the extreme southern outerop
of the cretaceous limestone, which forms the basis of the rich belt
of prairie land extending through middle Alabama. It pierces the
entire thickness of the limestone stratum to reach the underlying
sandstone formation in which the water is procured.

The depth of the well is 1087 feet, and the flow of water one
gallon per minute. It was bored with a view to obtaining a supply
of good drinking water, but it proved decidedly saline, and at first
the venture was thought to have been a useless expenditure of time
and money. By degrees, however, the citizens began to use it, and"
though at first disagreeable to the taste, it soon became a favorite
beverage. Certain medicinal effects were observed, especially in
dyspepsia and chronic bowel disorders, and little by little the well
finally acquired counsiderable local celebrity. The water is beauti-
fully clear and limpid and effervesces actively when drawn from
the spout. The specific gravity of the water is 1003, and its tem-
perature, which does not vary at any season, is 68° I

Ifrom a cireular issued by the town authorities we have obtained
the following analysis by an unnamed chemist:
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LIVINGSTON ARTESIAN WELL.
Saline-carbonated.

One U. 8. gallon contains :

Solids. Grains.
Silicic acid and silicates . . . . . . . 1.14
Iron bicarbonate . . . . . . . . 0.20
Magnesium bicarbonate . . . o 5 5 o 2 32
Calcium bicarbonate . . . . . . . 7.14
Iron perchloride . c . . . 5 : 5 0.19
Magnesium chloride . . . 5 . o . 1.84
Calcium chloride . ] . . . . . . 2.98
Potassium chloride . . . . . N . . 0.33
Sodium chloride . . . . . . . . 29543
Strontium chloride . . . . . . . . Trace.
Sodium bromide . . . . . . . . 0.98
Total . . . . . . . . 31255

Gases, Cubic inches.
Free carbonic acid (in solutlon) . 5 g . 2147
Carbonic acid in combination as carbonates . 2 . 9.32
Total gases . c . ] 0 . . . 30.79

As may be inferred from its composition, this water possesses
aperient, tonie, and diuretic properties. It is said, furthermore,
to have decided alterative influences on the economy. According
to Dr. R. D. Webb, of Livingston, who has made a special study
of this water for many years, it is highly beneficial in cases of
chlorosis, malarial anzmia, affections involving the alimentary
tract, the kidneys, and the b]adder, and in nervous exhaustion.

MATCHLESS MINERAL WELLS,
BurLer Couxty.

Post-office, Greenville. Hotels in Greenville.  These wells,
two in number, are situated two and a half miles from Greenville,
a pleasant little town of about 4500 inhabitants, in the pine region
of Alabama. Greenville is located on the main line of the Louis-
ville and Nashville R. R., forty-four miles south of Montgomery.
The following somewhat remarkable analysis of the water of these
wells is said to have been made by Professors E. A. Smith and J.
B. Little, and to have been indorsed by Prof. Henry W. Leffmann,
of Philadelphia:

MATCHLESS MINERAL WELLS.

Acid-chalybeate.

One U. 8. gallon contains:

Solids. Grains.
Sulphuric acid . d . . . . . . 31409
Ferric oxide . . A . . : . . . 86.53

Ferrous oxide . . 3 . . . . . . 8138
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One U. 8. gallon contains : .
Solids. Grains.

Calcic oxide . . . . . ! . . . 2458
Magnesic oxide . 3 5 o 5 o : .2271
Potassic oxide . . . . . . . . 111
Alumina . . . . . . . . . . 3.65
Silica . : . . . . . . . . 5.04
Sodium oxide . . . . . . . . . 4.09
Chlorine . . . . . . . . . . 2.47

Total solids . . . . . . . . 545.60

Carbonic acid undetermined.
Specific gravity of water 1007,

This analysis shows the water to be a powerful chalybeate. It
is bottled, and is said to have an extensive sale in the South. The
water is recommended for dyspepsia, diarrhcea, anemia, general
debility, etc. As a local application it is used in indolent ulcera-
tions and hemorrhoids, as an injection in gonorrheea and vaginitis,
and as a spray or gargle in throat affections. The dose as a tonic
is 1 to 2 drachms three times a day, diluted with plain water; as a
cathartic, 6, 10, or 12 drachms in an equal quantity of water.

WHITE SULPHUR SPRINGS,

CarmouNn CoUNTY.

Post-office, Jacksonville. These Springs are situated seven miles
from Jacksonville, the county-seat of Calhoun County.

The springs do not seem to have been much improved as yet,
although the neighborhood possesses many attractions as a health
resort. The country about the springs is hilly and interspersed
with valleys. The elevation of the springs is 380 feet above the
sea-level. Some of the surrounding hills reach an altitude of 640
feet.

Within a few miles of this location, Gen. Coffee fought the
battle of Tallushatchee with the Creek Indians under Wethersfield.
The climate is balmy and equable and not subject to sudden
changes. The most important spring is said to be sunlphurous.
Two contain lime, and one each is said to be chalybeate and free-
stone. The waters are described as being useful in dyspepsia and
kindred disorders and in impure states of the blood.

Other spring localities in Alabama which are, or have been, used
as resorts are as follows: The Blue Grass Sulphur Springs in St.
Clair County; Butler Springs in Butler County; Green Springs,
Hale County; Jackson Springs, Clarke County; Milhour’s Springs,
Limestone County; Shelby Springs, Shelby County; Tallahatta
Springs, Clarke County, and Valhermosa Springs, Morgan County.
The State also has numerous undeveloped springs.
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ALASKA.

Alaska extends from the Diomede Islands in Behring Straits in
north latitude 66°, west longitude 168° 50/, castward along the
shore of the Arctic Ocean to west longitude 143°, north latitude 69°
30/, and from the Diomede Islands southward to north latitude
50°, west longitude 168°, thence eastward to the 143d meridian.
The peninsula embraces an area of 577,390 square miles. The
surface is broken and mountainous, and is traversed by the most
northern range of the Rocky Mountains. The territory is well
drained by the Yukon and Coppermine Rivers and their branches.

Thermometric observations show that the climate in the neigh-
borhood of Sitka is not so cold as people of the United States are
apt to believe. In a series of records made some years since, the
average yearly temperature was 44°, The average for the coldest
winter day was 3° K., and for the warmest summer day, 67° F'. The
coast is warmed by the Japan current, which in the Pacific is the
counterpart of the Gulf Stream in the Atlantic. The average
rainfall is between 80 and 85 inches, the fall months being espe-
cially wet.

The territory is richly endowed with gprings. Many of them,
no doubt, are highly mineralized, but the data concerning them are
exceedingly meagre. There are numerous hot springs, some of which
have been used by the Aleuts for cooking purposes for many gen-
erations. Beside the hot springs there are many which do not
freeze, even in the coldest weather, and may, therefore, be prop-
erly classed as thermal. Chalybeate, sulphureted, and saline
springs are also to be found. Peale’s list gathered from various
sources enumerates twenty-seven localities.  According to Dr.
William H. Doll, many of these Waters possess therapeutic prop-
erties of a high order.

The author is indebted to Ensign R. E. Coontz, U. S. N., for
the following account of two localities:

HOONAH HOT SPRINGS.

These springs are located on Chichagoff Island, about ninety
miles north of Sitka, and are reached by small boats or canoes. A
few huts have been built in the neighborhood. The springs are
about 60 feet above the sea-level, and are surrounded by a hilly
country. The meteorological conditions are about the same as
those prevailing at the Sitka Springs, but being farther north the
winters are slightly colder. The temperature of the water is un-
known, nor has an analysis been made, but the springs are much
resorted to by miners and Indians for the treatment of blood and
skin affections and rheumatism.

1 Alaska and its Resources.



94 MINERAL SPRINGS AND WELLS OF UNITED STATES.

SITKA HOT SPRINGS.

Location on Baranoff Island, sixteen miles south of Sitka.
They are reached from Sitka by hoats only. Iour houses have
been built at this place, three with bath-rooms attached. In 1860
a hospital for rheumatism and skin and blood diseases was opened
by the Russian-American Company. The baths were found to be
exceedingly beneficial in syphilitic affections. The Indians have
resorted to these springs for many years. They are about 30 feet
above the sea-level, and distant from salt water about fifty yards.
The springs are four in number, but the rate of the water flow is
unknown. The temperature of the water is 120° ¥., and it is
said to contain salphur, iron, manganese, and chlorine. The
weather in this region is generally clear during the summer months,
with a temperature ranging from 60° to 80° F. The spring and
fall seasons are rainy, and the winters cold and cloudy, the tem-
perature varying from zero or a little below to 40° F. The spring
season 1s considered preferable for visiting the springs.

Other hot springs are located on Chichagoff Island, about eighty
miles from Sitka, to which no name has been given. Little is
known concerning them, except that they have some reputation
among the Indians in the same diseases as those mentioned above.
Within half a mile of Sitka, on a road called Davis Avenue, there
is an iron spring flowing from a rock. It has not been analyzed,
bat it was formerly esteemed by the Russians for its tonic properties.

ARIZONA.

Arizona extends from 109° to 114° 47/ 6.5 west longitude,
and from 31° 19’ 24/" to 37° north latitude, and comprises an area
of 113,916 square miles, or nearly three times that of the State of
New York.

After many years of bloody strife the Apaches and other hostile
tribes of the territory have been subdued, and it is no idle state-
ment that life and property are to-day as safe in Arizona as in any
of the Eastern States.

The Rio Colorado, which runs through the northwestern part
and along the western border, is the principal river of the terri-
tory. It is navigable for 600 miles, and with its tributaries drains
an immense area of country. The Gila and Salt Rivers flow
through southern Arizona. The climate is salubrious and pleasant,
except in the lower sections near the Gila and the Rio Colorado,
where the summers are excessively hot. Rainfalls occur during
the months of June, July, August, and September, but humerous
streams, fed by ncvel-fculmw springs and melting snow, supply all
the water that is nceded for farming purposes.

v
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The surface in this territory presents all varieties of conforma-
tion, from the low-lying plains to the seared, riven, and weird
region of the north. The clevations above sea-level vary from 12
fect above, near Yuma, to 12,000 feet above in the San Francisco
Mountains. In the northern mountains is the far-famed Grand
Canyon of the Colorado River.

The latest United States Census returns show a mortality of 9.61
per 1000; deaths from eonsumption, 1.14 per 1000.

The Salt River Valley is of late years coming into great promi-
nence as a health resort. This valley lies in the southern third of
Arizona, and is about fifty miles in length, and averages about
eighteen miles in width. It slopes ten feet to the mile toward the
south and west, but to the eye looks perfectly level. The city of
Pheenix, situated in its centre, has an altitude of 1030 feet. It is
surrounded on all sides by low mountain ranges, the necarest to
Pheenix being six miles distant. The climate of this region is
semi-tropical. Perhaps the highest temperatures recorded in the
United States are noticed here, the mercury at one observation at
Tempé, near Pheenix, having registered 115.5° I. in the shade.
The excessive dryness of the climate, however, prevents this high
temperature from being very oppressive. The heat is much less
felt than that of much lower temperatures in other localities. It
is said that sunstroke never occurs, and malaria is unknown. The
winters of the Salt River valley are very charming. The coldest
days of the year are as mild as those of September in the Fastern
States. The annual rainfall does not exceed seven inches, and,
as a consequence, there are on an average at least 350 sunny days
in the year. As a resort for persons suffering from pulmonary
complaints these conditions of climate offer peculiar advantages,
and there ean be no doubt that a better knowledge of this region
will eause it to be widely sought by this class of patients.

The following table shows the average monthly temperatures at
Pheenix for thirteen years: >

January . . . 49.0° F. July . . . 89.0°F.
February . .. B3.9° August . . 88.0° ¢
March . . . 61.0° ¢ September . . 80.0°
April . . . . 67.2° « October - . 68.8° «
May . . . . 74.6° ¢ November . . b7.6° ¢«
June . ! . . 82.7° ¢ December . . 53.0°

Pheenix is a well-built, enterprising city, now (1897) numbering
12,000 inhabitants, and has a taxable valuation of about $10,000,-
000. - The city has many handsome puablic buildings and private
residences. There are also a large sanitarium, eight hotels, and
namerous lodging-houses.

The United States .Geological Reports show a list of twenty-six
spring localities in Arizona. There are, doubtless, numerous
others of which no account has ever been taken. Numerous in-
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quiries have failed to develop definite information of any of these
springs. So far as can be ascertained none of them have been im-
proved, although the Monroe Hot Springs, in Maricopa County
(temperature 150° to 160°), are said to be used to some extent for
bathing. In some portions of the territory alkaline, saline, and
sulphureted waters are so numerous as to attract but little atten-
tion. Saline springs appear to be most abundant, and a large
number of them are thermal. Many of them will doubtless come
into use for medicinal purposes as the country becomes more thickly
populated. Vol. I1I. of Wherter’s Survey Reports furnishes the
following analyses by Oscar Loew:

One U. 8. gallon Mineral Park Gypsum Hot
" contains: Bitter Spring. Spring. Spring.
Magnesinm carbonate . . .. . Trace.
Calcium carbonate . .. 6.99
Sodium sulphate . c . Trace. 30.08
Magnesium sulphate . . 37.16 100.74 .
Calcium sulphate . 5 . 69.08 75.79 23.90
Iron sulphate . . . Trace. 56 o
Manganese sulphate « 5 g ..
Sodium chloride . . . 5o 282.95 189.47
Potassium chloride . . .. Trace. ..
Magnesium chloride . . 3.14 50 59.46
Calcium chloride . . . .. .. 115.43
Total . . . . 109.38 446.05 388.26

The Mineral Park Bitter Spring, as shown by the analysis, is a
magnesic-saline calcic water. The Gypsum Spring is quite a strong
muriated and sulphureted saline calcic. Both of these springs are
cathartic in their action. The Hot Spring is a muriated saline.

. One of the most extraordinary and, perhaps, least known wonders
of Arizona is Las Tinajas (The Basins), about thirty miles south-
east of Mission Camp, between Yuma and Sonora. The mountains
here have one face of smooth, hard granite. All the water falling
upon the lower basin, has first to flow through nine tanks, one
above the other. The lower tanks are of easy access, and are often
drained of their contents by wild and domestic animals and by
travellers; the upper ones are approached only by circuitous and
difficult climbing over smooth and treacherous rocks. To one
standing below these upper basins afford no indication of their
existence, nor does the steep monntain side seem possible of ascent.
The rains are frequent high up in the mountains at various times of
the year, and are generally accompanied by furious winds; thus,
whirling torrents are poured into the upper tanks, washing them
out completely, leaving no organic substance whatever behind.
These waters then filter through the bottoms of the upper tanks
into the lower ones, and are as clear as crystal when they reach
their final precipitation. ¢“To these lower tanks, which contain
water, go antelopes, mountain sheep, deers, rabbits, hares, foxes, and
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coyotes, while tens of thousands of birds seck the upper ones, the
din of their song and chatter being almost deafening.”’

ARKANSAS.

This State extends from 33° to 36° 30’ north latitude, and from
80° 327 to 94° 38’ west longitude.

The principal rivers are the Mississippi, which washes the eastern
shore for a distance of four hundred miles; the Arkansas, which
intersects the State from east to west; the White, the Red, and the
San Francisco Rivers.

A considerable portion of southern Arkansas is covered by pine
forests; oak, maple, and hickory predominate in the hilly portions
of the State, and the large rivers are fringed with broad belts of
cottonwood, cypress, and gum trees.

The climate of Arkansas is mild, the mean annual temperature
in the northern part being about 58°, in the central 61°, and in the
southern portion 64°. The northwestern part is the coldest, and
the southeastern the warmest.

The eastern part of the State bordering on the Mississippi is low
and swampy, and is annually overflowed. Westward the country
gradually attains a greater clevation, passing off into the hills and
undulating prairies which lead up to the Ozark Mountains, beyond
‘which an elevated plain stretches toward the Rocky Mountains.
The rainfall varies from 54 inches in the southeast to 40 inches in
the northwest.

,The United States Census returns indicate a mortality rate of
76 per 1000. The mortality from phthisis is 1.07 per 1000 of
the population.

The famous Hot Springs have given Arkansas much importance
as a mineral spring State. There are several other important
spring localities and numerous smaller ones of minor importance.
Of the springs whose general character is known probably half are
chalybeate, and nearly that number are also sulphureted. The
following account is based on personal investigation by the author
in various portions of the State.

ARKANSAS LITHIA SPRINGS,

HeMmpsTEAD COUNTY.

Post-office, Hope. Cabins and farm-houses in neighborhood.
Access vie. Iron Mountain R. R. to Hope, thence by private con-
veyance five miles to Springs.

The location is in a picturesque rolling region and is about 800
feet above the sea-level. The springs, fwo in number, have been

7
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used by the country people for some years past, but have only re-
cently attracted attention beyond the neighborhood. The following
analysis was made by Prof. Muehler:

ARKANSAS LITHIA SPRINGS.

Saline-chalybeate.  Lithic.

One U. 8. gallon contains: Grains.
Magnesinm sulphate . : . . . . . 10.74
Calcium sulphate . . : . . . . 11.66
Strontium sulphate . . . . . . . . 139
Lithium carbonate . . . a0 : . . 6.35
Sodium chloride : . : . : . . 2023
Potassium chloride . . . . . | . . 404
Magnesium chloride . . 5 . ! . . 042
Iron oxide g . 3 . . . : . . 1234
Magnesium iodide . . 5 . 5 . . . 166
Magnesium borate . . . . . . . . 0.08
Iron crenate . . . . . . . . . 011
Silica . . . . S . . . . 337
Alumina . . . . . ) . . . . 0.92

Total . . . . . . . - . 7321

The analysis shows an unusual richness in mineral ingredients.
The water may be ranked as a strong chalybeate with saline and
lithic properties. It is a pleasant aperient, and has decided
diuretic, tonic, and alterative properties. The physicians of the
neighborhood have long recommended it in cases of gravel, cystitis,
kidney troubles, indigestion, and torpidity of theliver. The water
is bottled and used commercially. It is probable that a first-class
resort will be established in the neighborhood of the springs. .

DOVE-PARK SPRINGS,
Hot Sprines County.

Post-office, Dove Park. Hotel and private houses. These
springs are located three miles from Dove-Park, at an elevation of
295 feet above the sea-level. They are twelve in number, and
yield a flow of about 2160 gallons per hour. The water has a
temperature of 62° F. No analysis seems to have been made.
We are informed that the water has acquired quite a celebrity in
the treatment of dropsical affections due to kidney disorders, and
in rheumatism and dyspepsia, and locally in cases of chronic con-
junctivitis, leucorrheea, ete.

According to the latest United States Geological Reports,’ the
water is used commercially.

1 Extract from the Seventeenth Annual Report of the United States Geological Survey,
1895-96.
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EUREKA SPRINGS,
Carroni, County.

Post-office, Eureka Springs. Hotels: Crescent and Southern, and
numerous smaller houses. Access wia Eureka Springs branch of
the St. Louis and San Francisco R. R.

The development of Eureka Springs affords a forcible object
lesson of the progress of civilization in the Western wilds of
America. Where a few years ago (1879) was an uninhabited,
sterile mountain glen, now nestles a bright little city of more than
6000 inhabitans, which number is greatly increased by the large
floating population of visitors, tourists, business men, and invalids
constantly coming and going. The city is lighted by gas and elec-
tricity, contains an electric railway system, and excellent schools,
hotels, etc. The Iuterstate Summer Normal and Educational As-
sembly have erected a building with a seating capacity of 5000
persons, in which annual summer sessions are held and attended by
visitors from all parts of the Union. The State District Normal

*School of Arkansas is also located here.

The springs are sixty in number; the best known being as follows:
The “¢ Crescent,”” ¢“ Dairy,”” ¢ Basin,”” ‘¢ Magnetic,”” ‘“ Harding,”’
“TLittle Eureka,”” ¢ Sweet,”” ¢ Grotto,” ¢ Mystic,”” ¢ Oil,”’
¢ Arsenic,”” ““ Cave,”” and ¢‘ Cold”’ Springs. The waters contain
mainly carbonates of lime and magnesia with a small proportion of
sulphates and chlorides. They are not strongly mineralized, and
differ but slightly from each other.

The following table from the report of F. W. Clarke, Chief of
the Division of Chemistry, United States Geological Survey, and
R. R. Riggs,' shows the proportlon of solids in four of the prin-
cipal springs:

Crescent Sprlng : . . . 536 gralns per U. S gallon
Dairy Spring . . . . 6.29

Basin Spring . . 5 . 697 “ “ «
Magnetic Spring . . . 10.99 “ . v

The following table, sent us by Dr. John D. Jordan, of Eureka
Springs, shows some of the climatic advantages of the resort:

[ Altitude above sea level, 2000 feet.

Annual average precipitation . . 8279
Spring,  60.85°

({ Summer, 74.79°

Mean temperature Autumn, 58.01°

'Eureka Springs. A L \Vinter, 42.08°
Annual average . . 58.93°

Relative humldlty (per ceut. ) . 5898

Average No. days %Leia;r wea{t‘her, 233

per annnm Ol()udy @ 66

Death-rate per annum, 10.33 per 1000.
1 Yebruary 15, 1877.
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The city is picturesquely located on the headwaters of the White
River in the Ozark Mountains. A sojourn at Eureka Springs
and the free use of its waters are stated to be beneficial in a wide
range of affections, including rheumatism, skin, nervous, renal,
and bladder disorders, dyspepsia, hay-fever, and general debility.

HOT SPRINGS,
GARLAND CoOUNTY.

Post-office, Hot Springs. Hotels: Arlington, Eastman, Pull-
man, Avenue, Park, Bloomington, Josephine, ete. According to
Cutler’s Guide to the Hot Springs, there are as many as 500 hotels
and boarding-houses in the city. Access via the Iron Mountain
Route, the only line running to the Hot Springs. All lines lead-
ing into St. Louis connect in the Grand Union Depot with express
trains of the Iron Mountain Route. Irom the South the best
route is via Cairo, Columbus, Memphis, or Texarkana, connections
being made at each of these points with Iron Mountain express
trains.

The Springs are fifty-five miles southwest of Little Rock, the
State capital, and twenty-two miles from Malvern, where trains
on the Iron Mountain connect with Hot Springs R. R. leading
directly to the Springs. Sleepers come through without change at
Malvern.

The Hot Springs are situated on the Mountain Creek and in the
valley of the same name. They issue from the western slope of
the Hot Springs Mountain, a spur of the Ozarks, at an elevation
of 700 to 800 feet above the Gulf of Mexico. The mountains on
either side attain an altitude of 1200 feet. The climate in this
region, as a general rule, is mild and balmy and not subject to ex-
tremes of either heat or cold. Sunstroke is unknown, and the
summer nights are generally cool and pleasant, light blankets, as
a rule, being required before morning. The pure mountain, air
and constant southerly breezes unite in forming a healthful and
invigorating climate. The lowest temperature observed in 1891
was 16° I., the highest 98° F., the average for that year being
84° F., or somewhat higher than the average for a series of pre-
ceding years. The rainfall for 1891 was 70.86 inches.

These springs have been known and utilized as a health resort
since early in the century. During that time they have acquired a
world-wide reputation in the treatment of certain diseases. A city
of considerable size and containing numerous excellent hotels, sani-
tariums, bathing-houses, and public buildings has been developed
about them. Some of the handsomer and more commodious bath-
houses were erected at a cost of from $10,000 to $50,000. Among
the more prominent of these are the Eastman, Park, Alhambra,
Superior, Palace, Magnesia, Ozark, Horseshoe, Rammelsburger,
Lamar, and Maurice pavilions. The discharge of water from the
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springs amounts to 335 gallons per minute, or 482,000 gallons per
day. These waters are nearly all concentrated in large air-tight
tanks, built by the United States Government, and are sufficient to
bathe 19,296 persons daily, allowing twenty-five gallons for cach
bath. The springs are now seventy-two in number, another having
recently been added to the list, according to a late annual report of
the local Board of Health.

From the United States Engineer’s Report to the Hot Springs
Commissioners we obtain the following table of temperatures of
the springs:

No. Temp. No. Temp. No. Temp.
1 77° 25 . . . 111° 49 . . . 181°
2 . 76 26 . . . 106 50 . . . 145
3 124 27 . . 0 127.5 51 . 5 . 144
4 124 28 . . . 145 52 . . . 143
5 80 29 . . . 80 53 . c . 1445
6 108 30 . - . . 1345 54 . . . 146
7 115 . 3L . . . 147 55 . . . 122
8 121.6 32 . . . 124 56 . . . 133

9 122 33 . o . 140 87 . . . 128

10 . 121.5 34 . 5 . 120 58 . . Sipage.

11 105 35 . .. . 136 59 . : . 133

12 111 36 . . . 110 60 . c . 13845

13 18556 37 . . . 120 61 . . . 135

14 - 1387 38 . . . 128 62 . . . 109

15 134 39 . . . 1255 63 . . . 83

16 . 131 40 . . . 112 64 . . . 136

17 Sipage. 41 . . . 187 65 . . . 141

18 : 93 42 . 5 Sipage. 66 . 3 .87

19 84 43 . . . 144 67 . . Sipage.

20 . 83 44 . . Sipage. 68 . . . 131

21 . 106 45 . g 8 111 69 . 5 . 83

22 .. 122 46 . . Sipage. 70 . . . 89

28 . 125 47 . .. 1445 71 . . . 9

24 113 48 . . 91

Highest temperature, 157°; lowest, 76°,

Those marked ‘‘sipage’’ are intermittent. All others are con-
stant and unvarying in heat and quantity. All the springs on the
east side of Mot Springs Creek flowing from Hot Springs Moun-
tain, except one under the Rammelsburger bath-house, are hot.
All on the west side, except the alum spring, are cold. No com-
plete analysis of the waters seems to have been made since the now
somewhat antiquated one of Prof. E. Hills Larkin in 1859. It
is as follows:
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ARKANSAS HOT SPRINGS.

Light alkaline-calcic. Thermal.

One U. S. gallon contains: Grains.
Magnesium carbonate 5 . . . . . . 013
Calcium carbonate . . . . . . . . 897
Sodium sulphate 5 . . . ! .. . 038
Potassium sulphate . 3 . . . . . 0.28
Calcium sulphate . . . . . . . . 011
Sodium chloride . . . . . . . . 0.01
Calcium silicate . . . . . . . . 0.46
Sodium . . . . . . . . . Trace.
Bromium . . . . : . . . ] Trace.
Tron sesquioxide . . . . . . . . 0.10
Alumina . . . . . . . . . 045
Silica . . . : : . . . . 187
Organic matter . . : ! 2 : . . 0.70
Water (?) . . . . . . . . . . 0.14
Total . . . . . . . . . 855

The water also contains a considerable quantity of free carbonic
acid. Persons taking the baths here should always do so under
the supervision of one of the local physicians. Those affected
with organic disease of the heart or recognizable physical signs of
consumption are not allowed to bathe, as the thermal action of the
water is liable to be prejudicial to such cases. If the lungs are
but slightly involved, carefnl bathing may be permitted. Fnrther-
more, cases of simple cardiac palpitation are not excluded. As
each case must be treated on its merits, and as detailed instructions
are given by the local physician, it is unnecessary here to enter
into a minute description of the bathing process at Hot Springs.
Suffice it to say that patients are usually (not invariably) required
to bathe six minutes in water at 96° to 100° F., two to six minutes
in the vapor bath-rooms, and five to twenty minutes in blankets,
according to the time required to induce perspiration. The course
here has been found especially beneficial in diseases of the genito-
_urinary system, especially syphilis, and in gout, rheumatism, and
neuralgia. The baths are also recommended on high authority in
various skin affections, including eczema, psoriasis, urticaria, im-
petigo, prarigo, rupia, ete.

The city of Hot Springs itself is well drained and well lighted,
and has ample police and fire protection. It now claims a popu-
lation, resident and visiting, of 21,000. About 50,000 persons
visit the place annually, and this number is ever on the increase.
The United States Government Army and Navy Hospital, recently
erected, cost $200,000. It is said that the Arlington Hotel, with
its bath-house attached, will have cost over $500,000 when com-
pleted.

Among other mineral springs within the limits of the city of
Hot Springs, or in the neighborhood, are the following:
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ALLEN'S ALTERATIVE SPRING.

This spring is situated on Central Avenue, in the heart of the
city. The following is a copy of a qualitative analysis made by
Prof. C. B. Gannaway:

Magnesia. Lime.

Soda. Alumina.
Silicic acid. Sulphuric acid.
Chlorine. Organic matter.

Free carbonic acid.
Temperature of water, 59° F.

The water is recommended to persons in a debilitated state, espe-
cially those suffering from stomach, kidney, bladder, or liver
troubles.

GILLEN'S WHITE SULPHUR SPRINGS.

These are located three miles from Hot Springs. Stage ruiis
daily from Hot Springs, making the trip in forty minutes. Ac-
cording to an analysis by Chauvenet and Blair, of St. Louis, the
water contains carbonate of iron, lime, and magnesia, traces of
organic matter, and very small quantities of sulphuric acid and
free carbonic acid. No sulphureted hydrogen was found. The
total residue on evaporation is 16 grains to the gallon. The waters
are recommended by Hot Springs physicians in conjunction with
baths at that resort. They are said to be useful in some of the
“disorders affecting the stomach, liver, bladder, and kidneys. The
new hotel at Gillen’s Springs is known as the Victoria. It is
beautifully situated in a shady park, and surrounded by mountain
scenery well worthy of the artist’s attention.

MOUNTAIN VALLEY SPRINGS.

These valuable springs are situated twelve miles north of Hot
Springs, at the foot of Blakely Mountain. The location is in a
beautiful valley extending well up into the mountain range. Ac-
cording to Chauvenet and Blair, the composition of the water is
practically identical with that of Gillen’s White Sulphur Springs.
The high degree of purity of the water gives it extraordinary keep-
ing qualities, and it 1s extensively sold for use on the table and bar,
as well as in the sick-room. It is recommended for diabetes,
general debility, and for various affections of the liver, stomach,
bladder, and kidneys. A hack line runs to and from the Hot
Springs.

POTASH SULPHUR SPRINGS.
Post-office, Lawrence. Hotel. These springs are located seven

miles east of Hot Springs on the Hot Springs R. R., one mile
from Lawrence Station. Hacks meet all trains during the season.
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The country about these springs is broken and mountainous, and
very picturesque. The altitnde of the location is betswveen 600 and
700 feet above the Gulf level. The meteorological conditions are
about the same as those prevailing at Hot Springs. The springs
are four in number and flow about 600 gallons per day. The
temperature of the water is about 62° F. No complete analysis
seems to have been made, but according to a partial examination
by Dr. John C. Branner, State Geologist, the chief ingredients are
the sulphate and carbonate of sodium and the chloride of potas-
sium, the sodium salts amounting to 13.66 grains per gallon, and
the potassium to 3.51. One of the springs contains 66 grains of
solid matter to the gallon; another 49.68, and a third 31.02. The
waters are highly recommended in digestive and urinary com-
plaints. It is said that of the more than 12,000 visitors to the
springs in 1892 the average increase in the weight of each person
the first week was more than four pounds. The waters are used
commercially.

RAVENDEN SPRINGS,
Ranxporre COUNTY.

Post-office, Ravenden Springs. Hotel Southern and numerous
smaller hotels and inns. Access via Kansas City, Fort Scott, and
Memphis R. R. to Ravenden Station, thence five miles by coach
or hack to Springs.

This resort is located in the northern part of Arkansas near the
‘White River Mountains, the range in which the Eureka Springs
have their origin. The elevation is 1200 feet. The geological
formation is the same as that at Eureka, but the mountains are not
so high or rugged. The surrounding scenery is, however, exceed-
ingly fine, and many features of interest are pointed out to visitors.
The place takes its name from the ‘ Ravens’ Den,”” a small cave
with a circular opening a few feet from the top of the highest
mountain. In this cave it is said that many of the feathered
denizens of the forest, particularly the raven, or black crow, made
their homes and hatched their young for a long period of time.
Fish and game are abundant in this vieinity, and it is stated that .
many deer are killed close by during the winter months. The
following analysis of the water was made by Messrs. Wright and
Merrill, analytical chemists of St. Louis, in 1885:

RAVENDEN SPRINGS.
Alkaline-carbonated.

One U. S. gallon contains :

Solids. * Grains.
Lithium carbonate . . ’ . . ! . . 1.26
Calcium carbonate . . . ] . . . . 461

Magnesium carbonate . . . . 3 . . 448
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One U 8. gallon contains :

Solids. Grains.
Calcium chloride . 5 5 . . . . . 1.24
Magnesium chloride . . . . . . 3 . 299
Sodinm chloride . . . . . : . . 219
Alumina . 0 . . . . . . . . 236
Calcium sulphate . . . . . c 5 Trace.
Siliea . . . . g . . . ) . 0.83
Jodine and iron, of each a trace.

Organic matter . : 3 . . 2 c ' . 1.86

Total . 5 . . . . . . . 21.82

oy { Carbonic acid . . . . 21.5 cubic inches.
21 Atmospheric air . 133« -

Temperature of water, 59° F.

SULPHUR SPRINGS,
Bextox Counry.

Post-office, Sulphur Springs. Four hotels. Access via Kansas
City, Pittsburg, and Gulf R. R. The springs are located in a
mountainous region 1100 feet above the sea-level. A qualitative
analysis of the water by G. Belknap, M.D., analytical chemist,
shows the presence of the following ingredients:

Sodium chloride. Magnesium carbonate (large
Sodium carbonate. quantities).
Iron sulphate (traces). Sulphureted hydrogen gas,

The water has valuable antacid and tonic properties. It is bottled
and sold.

Among other springs resorts in Arkansas are the following:
Blanchard Springs, Union County; Blanco Springs, Hot Springs
County; Lee’s Springs, Jefferson County; Mount Nebo Springs,
Gill County; Pennywit’s Sulphur Springs, Crawford County;
%earcy Springs, White County, and Warm Springs, Randolph

ounty.

CALIFORNIA.

California is the second State in size in the Union. It exiends
from 32° 34/ to 42° north latitude, and from 114° 8’ to 124° 24/
west longitude, and comprises an area of 188,981 square miles.
The State is naturally divided into four distinct regions, viz., (1)
the Coast Range, (2) the Sierra Nevada, (3) the Central Valley,
(4) the Southwestern Region. California has but two large rivers,
the Sacramento and the San Joaquin, which traverse the Grand
Central Valley in opposite directions and empty into Suisun Bay.
The Klamath, the Salinas, and other smaller streams also assist In
draining the State. The climate of California varies considerably



106 MINERAL SPRINGS AND WELLS OF UNITED STATES.

in different portions, the mean annual temperature in the north
being below 50° ., while in the southeastern portion it exceeds
70° F. The mean annual temperature at San Francisco for a
period of eleven years was 55.23° and at Fort Yuma, for a cor-
responding period, 74.77°. In San Francisco rain falls freely
during November and Deeember, and the hottest months are Sep-
tember, October, August, and July, in the order mentioned. The
interior of the State, not being influenced by the sea, has a conti-
nental climate, and the greater the distance from the ocean the
colder the nights and the warmer the days. The average rainfall
increases from south to north, and in the Sierra Nevada with the
altitude; at Fort Ynma it is but four inches; at San Diego, 9.16;
in Sacramento, 19.56; in San Francisco, 21.69, and in the Sierras
at an altitude of 5000 feet, 45 inches or more.

California-has well been called the garden of the world, for, em-
bracing as it does every kind of soil and climate, it yields all the
produets of the temperate and many of those of the tropical and
semi-tropical regions. The Sierras and the Coast Mountains con-
stitute the most prominent geographical and topographical features
of California. The former inosculates with the coast ranges at
its two extremities, the Tejon Pass in the south, and Mount Shasta
in the north. In these localities the two systems are so linked that
the distinction between them becomes a geological and not a
geographical one. The mortality rate in California by the latest
United States Census returns was 14.65 per 1000; consumption
mortality, 2.39 per 100 of population, or 163.19 per 1000 of the
total deaths.

California possesses a greater number of mineral springs than any
other State of the Union, East or West. Peale’s list mentions
325 localities, and this still leaves several unaccounted for. The
springs embrace all types of mineral waters. Naturally many of
them are thermal, for the volecanic rocks with which such springs
are usually associated are found in many portions of the State.
The recent treatise of Dr. Winslow Anderson' has brought many
of the California Spring resorts into prominenee. The analyses
show that some of the waters compare favorably with the most
celebrated springs of Eunrope. Many of them are put up for sale
and shipment. The following account of the California springs is
based largely on Dr. Anderson’s work, supplemented by various
geological reports and by correspondence with all sections of the
State.

ADAMS SPRINGS,

Laxe Couxty.

These picturesque springs are located two miles from Coob’s
Valley and eight miles south of Clear Lake. They are reached by

1 The Mineral Springs and Health Resorts of California, San Francisco, 1892.
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the train which goes by way of Oakland Pier, Vallcjo, and Calistoga.
From the last point a stage is taken, which carries one along a
pleasant mountain road hedged in on either side by manzanita
copses, scrub oaks, and, toward the summit, fragrant redwood
trees. The resort itself lies among rolling hills, which are thickly
shrouded in verdant loveliness a greater part of the year. Beyond
these hills lie the larger mountains of the Coast Range, covered to
the summits with their heavy growth of redwood and pine. TFogs
are rare in Lake County, and the air is uniformly dry and pure,
resembling that of Nice in the sonth of Irance. The elevation
of the springs is 3300 feet above the sea level. Commodious
quarters have been prepared for guests. The following analysis of
the main spring was made in 1888 by Dr. Anderson:

ADAMS SPRINGS, LAKE COUNTY.

Alkaline-carbonaled.

One U. S. gallon contalns:

Solids. Grains.

Sodium chloride . . . . . . . . 4.64
Sodium bicarbonate . .. . . 5 5 . 8.07
Sodinm carbonate . . . . . . . 50.07
Potassium salts . . . . ; . . . Traces.
Magnesium carbonate . 5 5 . . . . 97.90
Magnesium sulphate . . 4 . . - Traces.
Calcinm carbonate . . . d . . . . 27.95
Calcium sulphate . . 5 : : o 5 . 136
Ferrous carbonate . . . . . . . . 055
Silica . . . . . . . . . . 742
Alumina . . . . . . . . . Traces.
Organic matter . . 3 . d . . . . 260
Total . . . . . . 5 . . 20119

Free carbonic acid gas, 965.76 cubic inches.

An older analysis, by Prof. Price and Mr. Hewston, shows results
practically identical with the above. The water is cool and spark-
ling and belongs to the alkaline-calcic-carbonated class. It is said
to be highly recuperative to persons suffering from chronic dys-
pepsia and portal congestion. It is also used for rheumatism, and
is said to be very efficacious in chronic Bright’s disease ; chronic
uterine inflammation has also been benefited. Bathing facilities
have been provided, and the springs are enjoying an increasing
patronage from year to year.

ZATNA SPRINGS,

Nara CouNry.

Hotels and cottages. Location, at the upper end of Pape Val-
ley, sixteen miles northeast from the town of St. Helena. Access
by rail via Napa to St. Helena, and thence by stage or carriage
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over a well-graded picturesque road. The springs are pleasantly
sitnated at an elevation of 1000 feet above the Pacific in the midst
of wild mountain surronndings. The atmosphere is delightfully
dry and bracing. The mountains in the vicinity are well stocked
with wild game, and the streams afford good fishing. The tem-
perature of the two principal springs used for drinking purposes is
98° F. The waters are sparkling, invigorating, and tonic, and
slightly aperient. There are also springs having a temperature
of 106° I., which are largely used for bathing, ample facilities
having been provided for that purpose. Several other springs
whose waters have not been analyzed- are similar in composition,
with the addition of more iron. These are known as the ““Iron
Soda’’ Springs, and are much used for anemia and wasting affec-
tions. The following analysis of the Ztna Soda Springs was made
by Dr. Winslow Anderson in 1888:

JETNA SODA SPRINGS.

Alkaline-saline. Carbonated.

One U. S. gallon contains:

Solids. Grains.

Sodium chloride 5 . . . . . 5 . 28.75
Sodium carbonate . . . . . . . . 73.06
Sodium sulphate . . 5 . . 5 . . 892
Potassium sulphate . . 5 0 . 5 a . 056
Potassium carbonate . . . . . . . 13.23
Magnesinm sulphate . . . . . . . 045
Calcium carbonate . . . .. . . . 8.94
Ferrous carbonate . . . . . . . . 0.06
Silica . . . . . . . . . . 0.09
Organic matter . . . . . . 5 . . Trace.
Total . . . . . . . . . 134 05

Gases: carbonic acid, 63 cubic inches.

An analysis by J. H. Bauer, of San Francisco, ten years earlier,
shows results but slightly differing from the above. These waters
resemble those of Ems to quite a marked degree. They are a good
type of alkaline-saline water. The Etna Springs are rapidly
gaining in public favor, and have already acquired considerable
reputation in cases of renal affection, so frequent on the coast. -
Beneficial results are also reported in rhenmatism and neuralgia, as
well as in dyspepsia, torpidity of the bowels, and in hepatic and
uterine derangement.

AGUAS CALIENTES,

In the southern part of the State are situated a number of
thermal springs, known as aguas calientes (hot waters). Some of
them have acquired considerable celebrity. This is especially true
of the springs in Coahuila or Cabajos Valley, some ten miles south
of White River, on Warner’s Ranch, fifty miles from San Diego
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City, in San Diego County. These waters are believed among the
native population to be an infallible remedy in syphilis and cuta-
neous affections. They vary in temperaturc from 58° to 142° Ir.
The water boils up from a granite ledge through a number of
openings or cleavage fissures. It flows copiously, giving a volume
of about a two-inch pipe under two foot-pressurc. Bubbles of
sulphureted hydrogen and steam issue forth with considerable
force, producing the characteristic smell of sulphur and clouds of
vapor. At one placé a small geyser has developed, emitting steam
and water with a hissing sound. Incrustations of crystallized
sulphur are deposited on the surrounding rock (Blake). The
waters possess a sulphurous and not unpleasant acid taste, and are
much used for drinking and bathing purposes. Accommodations
for visitors have been provided. These hot sulphurous waters are
highly recommended by those who have been there and used the
baths and taken the waters. The diseases treated most frequently
are rheumatism, subacute and chronie, syphilitic contaminations
and strumous diseases, cutaneous affections, and renal and hepatic
engorgement. The analysis is by Oscar Loew:

AGUAS CALIENTES.

Alkaline-saline.

One U. S. gallon contains:

Solids. Grains.
Sodium carbonate . . . . . A . 830
Sodium sulphate 0 5 5 . 5 . . . Trace.
Sodium chloride . . . . . . . . 31.00
Calcium . . . . . . . . . . Trace.
Magnesium 5 . . : : . . T
Lithium . . . . . . . . . .
Silica . . . . . . . L

Hydrosulphuric'acid‘ o °q : 5 c 0 o &
Organic matter . o . : . o . R

Total . 0 . a 5 c a . . 39.30 -
Gases not given.

There is another agua caliente of some repute, thirty miles
from Caliente Station, on the Southern Pacific R. R. line, in Keon
County. The waters are sulphureted, and their temperature varies
from 80° to 100° F. There is a small resort at the springs, but
no analysis has been made.

AGUA DE VIDA SPRINGS.

These are located in Arroya Mucho, among the foot-hills of
Cedar Mouiitain, southeast of Livermore, and at an elevation of
1700 feet. The route of travel is by way of the Central Pacific
R. R. to Livermore, and thence by carnage a few miles to the
Springs. The location is three hours’ ride from San Francisco.
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Extensive improvements have been made on the grounds, consist~
ing of a magnificent hotel surrounded by commodious family cot-
tages. The grounds, which are naturally picturesque, will be still
further beautified by the construction of broad driveways, rustic
bridges, cool arbors, and other desirable features. There are a
number of mineral waters in the place, both carbonated and sul-
phureted. The lower drinking spring is of light carbonated water,
which is clear, sparkling, and extremely palatable. In action it
is tonie, antacid, diuretic, and aperient. The following analysis
was made by Dr. Anderson in 1888:

AGUA DE VIDA (LOWER SPRING).
Alkaline-carbonated.

One U. S. gallon contains :

Solids. Grains.
Sodium chloride . ] . . . . . . 4.02
Sodium carbonate . . . . . . . . 3.65
Sodium sulphate . . . . . . . . 1473
Potassium carbonate . . . . . . . 0565
Magnesium carbonate . c . . o 5 . 795
Magnesium sulphate 3 5 2 . . 5 , 046
Calcium carbonate . . . . 3 . . . 13.75
Calcium sulphate . . . . . . . .o 010
Alumina . . . . . . . . . . 037
Silica . 5 . . . . . . . . 0.42
Organic matter . . . . . . . - . Trace.

Total solids . . . . . . 46.00

Carbonic acid gas, 19.25 cubic inches.

This water is an excellent antacid in dyspepsia of certain types.
It is also recommended in congestion of the kidneys, cystitis, etec.
The upper or larger spring is mildly sulphurous, saline, and laxa-
tive. It was analyzed by Dr. Anderson in 1889, with the follow-
ing results:

AGUA DE VIDA (UPPER SPRING).
Alkaline-saline.  Sulphureted.

One U. 8. gallon contains :

Solids. Grains.
‘Sodium chloride . : . . . . . . 5,07
Sodium carbonate . . . . . . . . 225
Sodium sulphate . . . . . . . . 17.50
Potassium carbonate . . . . . . . Trace.
Magnesium carbonate . . . . . . . 319
Magnesium sulphate a 5 . . 5 3 . 870
Calcium carbonate . . . . . . . . 11.92
Calcium sulphate . o . . . . . . 435
Manganese carbonate ] ] . . . : Traces.
Alumina . . . . . . ; . . . 0.40
Silica . } . . . . 5 . ; . 0.55
Organic matter c 5 . . 5 . a Traces.

Total solids . . . . . . ; . 53.93
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Gases. Cubic inches.
Sulphureted hydrogen . . ] ] . 5 274
Carbonic acid gas . . . . c . . . 925

Temperature, 57.5° I

ALLEN SPRINGS,
Laxe County.

These valuable springs are situated three miles cast of Bartlett
Springs, and some forty miles west of the town of Williams, in
the Coast Range Mountains. The location is in a canyon at the
head of Cache Creek, and the altitude is 1800 feet above tide-
water. The resort and springs are delightfully shaded by huge
oaks and towering pines and surmounted by evergreen hills. The
climate is genial and salubrious, the atmosphere bracing and in-
vigorating, and the evening air cool and pleasant. There is good
hunting and fishing near by. There are three alkaline and two
ferruginous springs on the place; all are cool and sparkling and
delightfully aérated with carbonic anhydride. The soda spring
makes a delicious drink, which may be improved by adding a little
syrup. Dr. Anderson’s analysis (1888) shows the following re-
sults:

ALLEN SPRINGS.

Alkaline-saline. Carbonated.

One U, 8. gallon contains:

Solids. Grains.
Sodium chloride . . . . . . . . 23.16
Sodium bicarbonate . : . c . . . . 425
Sodium sulphate . . . . . . 5 . 078
Potassium chloride . . . . . . . . 1.9
Magnesium bicarbonate . o, o 0 0 . . 27.40
Potassium bicarbonate . . . . . . . 075
Magnesium chloride . : 3 . 5 . . 6300
Calcium bicarbonate . . . . 5 5 . 20.14
Calcium phosphate . . 0 0 o . c . 055
Ferrous carbonate . . . . . . . . 093
Organic matter o . . c . - 5 . Trace.

Total . . . A . . . . . 142 86

Carbonic acid gas, 36 cubic inches,

Prof. Wenzell’s qualitative analysis also shows the presence of
silica. The waters are gently aperient, and have gained consid-
erable reputation in chronic hepatic and renal affections associated
with dropsy. Dyspepsia, chronic constipation, and chronic mala-
rial disorders are also benefited. The resort has ample accommo-
dations for guests, beside good bathing facilities. The grounds
are well adapted "for camping. Samples of other springs on
examination showed larger amounts of iron and less of magnesia
and soda, and were also less strongly aérated.
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ALUM ROCK SPRINGS,
SaxTa CLARA COUNTY.

Hotel. These springs are situated on the western slope of the
Coast Range, about seven miles northeast of San José. The loca-
tion is in a romantic canyon with a most unromantic name—Peni-
tentiary Canyon—so called in consequence of the early Jesuits on
the coast assembling there to do penance. The drive to San José
is one of unusual grandeur, presenting an ever-varying scene of
ruggedness and natural beauty. The canyon is densely wooded, and
the almost perpendicular cliffs shade the carriage drive, making it
delightfully cool and pleasant, even in the hottest part of the day.
The nearness of the springs to San José, and the excellent accom-
modations offered at the hotel, with the many natural advantages
in consequence of the lovely Garden City climate, and the mineral
waters, make Alum Rock Springs a favorite resort for tourists,
summer visitors, and invalids. The summer temperature is rarely
above 90° I, and in the winter it is never too low for comfort.
Trout and mountain quail abound, affording good sport for rod and
un.

. There are several springs in activity at Alum Rock. The prin-
cipal ‘“soda’’ or drinking-water spring was found by Dr. Ander-
son to contain the following ingredients:

ALUM ROCK SPRING.

Alkaline-saline.  Carbonated.

One U. 8. gallon contains: .
Solids. Grains.

Sodium carbonate . . 3 . . . . . 714
Sodium chloride ] . . . . . . . 10.21
Potassium carbonate . . . . . . . 0.76
Magnesium carbonate . . 2 . . 5 . 892
Magnesium sulphate c 2 . . 0 . . 7.6
Calcium carbonate . . . . . . . . 19.05
Manganese carbonate . o ; . o o . Trace.
Ferrous carbonate . . . . . . s
Alumina . . . . . . . . . . 645
Silica . . . . . . . . . . 252
Total . . . . . . . . . 6221

Free carbonic acid gas, excess.

The chalybeate spring was analyzed by Prof. Hatch, with the
following results:

* One U, 8. gallon contains:

Solids. Grains.
Ferrous oxide . . . . 3 o . . . 030
Alumina . . . . . . . . . . 015
Mangancse . c . . 5 . . - . 070

Soda . 3 ) . . . . : . . . 340
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One U, S. gallon contains :

Solids. Grains,
Potassa . . . . . s . . . . 0.20
Chlorine . . . . . . . X . 1.60
Hydrosulphuric acid . . . . . : . 3.80

Total solids . . . . . . . . 9.65!

There are also two thermal snlphur springs having a temperature
of 85° F. These are used for bathing purposes. Alum Rock
Springs have gained considerable reputation in the treatment of
angemia, chlorosis, chronic malaria, nervous prostration, and de-
bility. They ought, furthermore, to be useful in the hemorrhagic
diathesis, menorrhagia, etc., on account of the iron, alum, and
acids the water contains.

ANDERSON MINERAL SPRINGS,
Laxe CouNTty.

Hotel and cottages. ILocation, nineteen miles from Calistoga,
five miles from Middletown, and ten miles from the Great Gey-
sers. They are easily reached by stage from the railroad termini,
Calistoga, and Cloverdale. The mountain roads are well kept, and
the stage ride is one of the most picturesque in the State. The
ever-changing picture of hill and dale, forest and shrubbery, brooks
with ferns and mosses, all combine to produce one of those pleasing
panoramas which the witness loves to recall to mind in after days.

.The springs and resort are located in a cosey nook in a small
canyon surrounded by forests and picturesque waterfalls. The
atmosphere is balmy and exhilarating and free from humidity.

The worshipper at Nature’s shrine, the lover of grand and
varied scenery, will find all that can be desired at the Anderson
Mineral Springs. ¢ The perennial mountain streams that softly
murmuor past the cottages, the bright waters gliding over mossy
banks and beds of pebbles, breaking into showers of sparkling
diamonds, the caves, the cascades, and waterfalls; the cool, leafy
dells, the profound silence and solitude of the dense forests, where
one might almost expect to surprise Pan and his pipes—all, in the
glittering moonlight, or brighter rays of old Sol, make a picture
that only the pen of a Thoreau could describe or the pencil of a
Bierstadt display.”’

Fish and game abound all the year round. The hotel and cot-
tages afford excellent accommodations, and invalids and pleasure
seekers come by the thousand to enjoy the many advantages of the
spot. There are nine principal springs. The main drinking
spring is the ‘“ Cold Sulphur,”’ located about 150 yards from the
hotel. Following is the result of Anderson’s analysis:

1 It is well to mention that in this analysis the salts and elements are reduced to an anhy-
drous state. The same analysis with the water of crystallization would probably yield a
residue weighing several times more.

: 8
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COLD SULPHUR SPRING (ANDERSON’S SPRINGS).

Saline.  Sulpho-carbonated.

One U. S. gallon contains:

Solids. Grains.
Sodium chloride . . . ) . . . . 1.09
Sodium carbonate . . . ) . . . . 9.27
Sodium sulphate . . . . : . . . 6.18
Potassinm salts . . . . . . . Traces.
Magnesium carbonate ! a . 5 5 5 . 1173
Magnesium sulphate . . 5 . . . . 16.95
Calcium carbonate . . R . . . . 20.40
Calcium sulphate . ! . . . . . . 910
Ferrous carbonate . . . . . . . . 0.46
Arsenious salts . . . . . N . . Traces.
Silica . . . . . . . . . 245
Organic matter . . . . . . . Traces.

Total solids . . . . . . . . 77.63

Gases. Cubic inches.
Carbonic acid gas . . . . . . . . 243.50
Sulphureted hydrogen . . o . . o . 4.20

This is a saline and mildly sulphureted water, and very useful
in chronic skin diseases of strumous and syphilitic origin. In
liver and bowel troubles, glandular congestions, and in uterine and
ovarian engorgement, the water has also been found of much value.
It is aperient, diuretic, and alterative in its action.

Another valuable water is the ‘¢ Iron Spring.”” The following
analysis was made by Mr. George E. Colby, of the Umvers1ty of
California, in 1889:

IRON SPRING (ANDERSON’S SPRINGS).

One U. S. gallon contains :

Solids.
Sodium chloride

Sodium bicarbonate .

Sodium sulphate

Potassium sulphate .
Magnesium sulphate

Calcium sulphate

Calcium phosphate

Ferrous carbonate
Alumina .

Boric acid (w1th spectloscope)
Lithium (with spectroscope)
Manganous carbonate

Silica
Organic matter

Total solids

Free carbonic acid gas, 25.80 cubic inches.
Temperature of water, 124° F.

Grains.
0.18
0.19
342
1.17
7.35
10.88
0.15
1.18
. . 0.93
. Strong test.
Well- ‘marked test.
. .77
. 4.22
Small quantity.

31.45
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The action of this water is tonic and laxative, and valuable in
anzemia, chlorosis, and discases requiring recuperative agents.

The ‘¢ Sour Spring’’ is one of the few California mineral springs
containing free sulphuric acid. Its sour taste was supposed to be
due to alum, but the following analysis by Mr. George E. Colby
(1889) shows that no alum is present:

SOUR SPRING (ANDERSON’S SPRINGS).
Sulphated-saline. Acid.

One U, S. gallon contains:

Solids. Grains,
Sodium chloride . . 5 ] . . . . 0.08
Sodium sulphate . . . . . . . . 049
Potassium sulphate . . . . . . . . 0.87
Magnesium sulphate . . . . . : . 476
Calcium sulphate . . . . . . . . 207
Ferric sulphate . . . o o . o . 063
Aluminum sulphate! : . . 7.11
Boric acid (with spectloscope) . . Strong test.
Lithium (with spectroscope) . . . Well- ‘marked test.
Ammonia (manganous sulphate) . . . . 033
Silica . . . . . . . 394
Organic matter . . S . . . Traces.

Total . . . . . . : . . . 2028

A considerable quantity of free sulphuric acid was also revealed
by the analysis. The temperature of the water is 64.3° F.

The Sour Spring waters have proved very beneficial in hemor-
rhages of the lungs, menorrhagia, dyspepsia, ete. They are tonic,
astringent, and gently laxative.

Among other valuable springs in the Anderson group are the
““ Belmar’’ spring, a light saline sulphur water; the ¢ Mag-
nesia,”” or ‘‘ Father Joseph’s” .spring, a rich saline water with
valuable laxative properties; the ¢ Cosmopolitan,”” an excellent
drinking water, with laxative effects, and the ‘“ Hot Sulphurous,’’
or ‘“Bathing’’ spring. These last waters have a temperature of
145.5° F., and are very beneficial in rheumatism, chronic joint
swellings, and skin diseases. There are good facilities for bathing.
It is claimed that the inhalation of the hot sulphurous steam of
this water is highly useful in cases of chronic bronchitis, incipient
phthisis, and catarrhal affections of the nose and throat. On the
rocks over the hot sulphurous and vapor springs are deposited
incrustations of the vaporized minerals. These are collected and
powdered and used as a snuff in cases of chronic nasal catarrh. Tt
is said to. produce very desirable results, and even in acute coryza
and colds in the throat it has a grateful effect, often shortening the
attack. All the mineral ingredients contained in the waters are
found in this spring.

1 A microscopical examination of the residue obtained by slow evaporation fails to show
characteristic erystals of alum.
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ARROW-HEAD HOT SPRINGS,

SAN BERNARDINO COUNTY.

Post-office, Arrow-head Springs. Hotel. Access by stage from
San Bernardino, six and a half miles distant to the south. Parties
leaving Los Angeles, sixty-seven miles distant, should take the
8.30 or 11 A.M. or 12.20 p.m. Santa Fé train, or the 7.45 or 8.30
A.M. train on the Southern Pacific line.

These springs burst from the mountain slope of the Sierra
Madre, 2000 feet above the level of the sea, and 1000 feet above
the foot of the mountain. A bench-like mesa, containing 100
acres, projects at this point from the mountain, and is hounded on
the east and on the west by two enormous canyons. Down the
deep ravine or canyon on the east comes a mountain stream of
water as cold as ice, while in the canyon on the west flows a stream
formed by the boiling springs, so hot that it fills the air with
steam and sulphurous gas.

The Arrow-head Hotel is located near the springs, on the platean
of land between the two canyons. It is an elegant modern struc-
ture with ample room for 150 guests. HEvery room is lighted by
electricity, and the halls and larger rooms are heated by hot water
from the springs, conducted in iron pipes.

The Arrow-head Springs were known to the Indians long before
the settlement of the country by the pale-faces, and were resorted
to by them from far and near. On the face of the mountain back
of the hotel is the figure of an arrow-head, 1360 feet long and 450
feet wide, supposed to have been executed by the Indians. The
figure gives its name to the resort, and so perfect is its contour and
so elevated its situation that it can be seen from almost every part
of the valley, and stands as a prominent landmark for miles
around.

The meteorological conditions are similar to those usually pre-
vailing in Southern California, the weather being, as a rule, clear,
balmy, and bright. The extreme temperature-records have been
100° F. high, and 34° F. low. The winter season is most favor-
able for visiting the springs. These are thirty-seven in number,
the aggregate flow of water being equal to ten miners’ inches.
The following is an analysis of one of the springs by Prof. 1. W.
Hilgard, of the State University:

ARROW-HEAD HOT SPRINGS.

Sulphated-saline.
One U. 8. gallon contains:

Solids. Grains,
Potassium sulphate . : : ; 2 . 5 . 400
Sodium sulphate . . . . . . . . 4248
Sodium chloride . . . . . . . . 818

Lithium . . . . ; 3 . . . Strong test.
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One U. 8. gallon contains:

Solids. Grains.
Calcium sulphate . ; . c : . . . 134
Calcinm carbonate . . . . . . ] . 134
Barium . 5 J 5 : g c . Faint test.
Strontium . . . . . . . Well-marked.
Magnesium sulphate . 5 5 . . | . 015
Magnesium carbonate . 5 . . 5 ! : .32
Silica 5 . . . . . . . . . 494
Organic matter . . . . . . . . Trace.

Total solids . 5 . . . . . . 6339

Free sulphureted hydrogen, 0.64 cubic inches.
Temperature of water, 193° F.

The analysis shows a considerable resemblance to the Carlsbad
waters. The water is soft, clear, and pleasant to drink, and is
said to eliminate malarial and miasmatic poisons from the system
when taken internally. The waters owe their wide reputation,
however, to their beneficial effects when used for bathing pur-
‘poses. They are given in the form of vapor, hot mineral water,
and mud baths. These baths are valuable in cases of rheumatism
with stiffened joints, but are also employed in various neuralgic
conditions, and for some of the manifestations of syphilis.

AZULE SPRINGS,
SanTA CrArA CoUNTY.
Location, twelve miles west of San José. Not a resort.
AZULE SPRINGS.

Alkaline-saline-carbonated.

One U. 8. gallon contains :

Solids. Grains.
Sodium chloride . . . . : . . . 86.78
Sodinm carbonate . . . . . . . . 5219
Potassium chloride . . . . . . . 10.90
Potassium carbonate . . . . . . . 285
Magnesium carbonate . . . . 5 5 . 78.16
Magnesium chloride . . . . 5 5 . 1742
Calcium carbonate . . . . . . . . 10.06
Silica A . . . . : . . . . 320
Organic matter 2 . . . . . . . 018

Total solids . . . . . . . . 261.68

Free carbonic acid gas, 153.77 cubic inches.
Temperature, 59.6° F.

The action of the water is antacid, aperient, diuretic, and tonic.
The water is used commercially, being shipped in large quantities

to all parts of the State. It resembles the water of Nassau Seltzer,
in Germany. -
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BARTLETT SPRINGS,
Laxe Couxrty.

Post-office, Bartlett Springs. Hotel. Access: Since May 1,
1892, the springs are reached by two routes from San Francisco.
First, via San Francisco and Northern Pacific R. R. Leave San
Francisco by the Tibnron Ferry, arriving at Pieta 11.50 a.lr
Thence by stage to Lakeport, arriving 4.15 p.M. Thence by fast
and well-equipped steamer ‘¢ City of Lakeport,”” across Clear
Lake, disembarking at Bartlett Station at 5.45 p.a. Thence by
a second six-in-hand stage to springs, arriving at 8 P.M.—a
beantiful and picturesque route throughout. Second, leave San
Francisco via Oakland Ferry, 8 A.ir., arriving at Colusa Junetion
at 1.25 p.a.  Change to Colusa R. R. A ride of forty-five
minntes brings the visitor to Bites at 2.10 p.mM. Thence take
Miller and Long’s stage-coach thirty-five miles to springs, arriving
at 9 p.o.

These springs have been known for upward of twenty years, and
have gained a wide reputation as a health resort. No more pure
and invigorating climate can be found than that of beautiful Lake
County, and the Bartlett Springs, being located in a canyon with
high mountains on the north and south, are particnlarly well
located to resist sudden changes of temperature. The thermometer
shows a mean of 85° F. in the summer, and is never below 20° F.
in the winter., The surrounding scenery is grand and inspiring,
and once looked upon is not easily forgotten. The elevation above
the sea-level is about 2300 feet. = On the springs property, consist-
ing of 800 acres, can be found hundreds of mineral springs, no
two having exactly the same composition. The following analysis
of the principal spring, by Mr. George E. Colby, shows an alka-
line-carbonated water of moderate strength and possessing, espe-
cially in the sodium, calcium, and magnesium compounds, active
remedial agents:

BARTLETT SPRINGS.

Alkaline-carbonated.

One U. S. gallon contains :

Solids. Grains,
Sodium chloride . . . . . . . . 0.50
Sodium bicarbonate . . . . 5 . . . 1.05
Potassium bicarbonate . . . . . . . 039
Magnesium carbonate . . . . . . . 6.62
Calcium carbonate . . . . . . . . 30.14
Calcium phosphate . . . . g . . . 049
Calcium sulphate . 5 . . o 5 . . 063
Iron compounds . 5 : 5 . . . Traces.
Silica : . . . . . ) 5 . . 347
Lithium . . . . . . . Traces.

Barium carbonate . . . . . . . . 0.05
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One U. S. gallon contains :

Solids. Grains.
Strontium . . . . . . . . . None.
Boric acid . A . . . . . A Traces.
Organic matter b

Total solids . . . . . . . . 43.34

Gases. Cubic inches.
Free carbonic acid . . : . . . d . 2421
Ammonia . . . . : . . . Faint trace.

Temperature of water, 54° F.

An analysis by Dr. Winslow Anderson shows slightly more
solids per gallon and a somewhat smaller proportion of carbonic
acid. There are said to be slight variations in the constituents of
the water, as they are somewhat influenced by the wetness or dry-
ness of the season, ete.

Other well-known springs are the ¢“ Soda,”” ¢‘ Iron,”” ¢‘ Sweet,”’
and ‘“Gas” springs. A feature of great interest in the neighbor-
hood is the gas tunnel, running eighty feet into the mountain side.
This tunnel has had for years a steady and large flow of carbonic-
acid gas. It rises to a height of about eighteen inches, and is
so heavy that it is said to roll down the mountain side in a con-
siderable yolume. Birds, rabbits, squirrels, lizards, ete., in trying
to cross its path are asphyxiated, and skeletons of some of these
victims may be seen for quite a distance from the tunnel’s mouth.

The hotel is kept open the year round, but the season proper at
Bartlett is from May Ist to November 15th. During this time
from 300 to 500 guests are always on the grounds. Beside the
hotel there are numerous cottages provided for those preferring
heousekeeping.

The waters are highly recommended in chronic rheumatism, gout,
sciatica, calculous diseases, dyspepsia, chronic aleoholism, ete.
They are bottled and have an extensive sale on the Pacific coast.

In the neighborhood of Bartlett Springs are two spring resorts
where the waters are used for bathing. They are known respec-
tively as Newman’s Soap Springs and the Crabtree Hot Springs.
Both are thermal.

BLODGETT’S SPRINGS,
SanTa CLArA COUNTY.

Hotels and cottages. These excellent springs are picturesquely
located in the Coast Range of mountains, about eight miles west
of Gilroy. . They are reached by the Southern Pacific R. R. to
Gilroy, and from thence by a daily stage. The surroundings are
beautiful. The atmosphere is pure, balmy, and invigorating, and
the mineral water and baths are of considerable therapeutic value.
One of the principal fountains is the Soda Spring. Anderson’s
aualysis:
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BLODGETT’S SPRINGS.
Alkaline-carbonated.  Sulphureted.

One U. S. gallon contains:

Solids. Grains,
Sodium chloride . . . . . . . . 8.20
Sodium carbonate . . . . . 4 . . 992
Sodium sulphate . c 5 c . . o a Tr‘%ce.

Potassium chloride .

Potassium iodide “

Potassium carbonate . . . . 3 . . 047
-Magnesinm carbonate . Q% . . . . 6.65
Magnesium sulphate o 5 5 : : o . 115
Calcium carbonate . . . . . . . . 731
Calcium sulphate . " . 5 . . . . 219
Ferrous carbonate . . . . . . . . Trace.
Alumina . . . . . . . . 5 . 413
Borates . . J . . . . . : . Trace.
Silica . . . . . . . . . 411
Organic matter . . . . . . . . Trace.
Total solids . . . . . . . . 4413
Gases. Cubic inches.
Carbonic acid . . . . . . . . 925
Sulphureted hydrogen . o . . . . . Trace.

The waters are antacid, diuretic, aperient, and tonic, and of
value in acid dyspepsia and catarrh of the stomach, constipation,
kidney and bladder troubles.

The next spring in importance is the Sulphur Spring. It is
very similar in chemical composition to the Soda Spring, but con-
tains a much larger volume of sulphureted hydrogen (7.25 cubic
inches per United States gallon). This water is also antacid,
laxative, tonic, and diuretic, and is said to be useful in rheumatism
and smatma, chronie arthutls and skin diseases. Excellent bath-
ing facilities have been constructed.

BONANZA HOT AND COLD SPRINGS,
Lage County.

These springs are located two miles from Siegler’s, six miles
from Glenbrook, and eight miles from Lower Lake. The situa-
tion is about 2500 feet above the sea-level, in a sequestered spot on
the side of the mountain, among the pines and oaks. There are
several pleasant carbonated waters on the place. One of these,
the Cold Soda, is a sparkling, antacid water, possessing diuretic
and aperient properties. On qualitative analysis the Soda Spring
is found to contain sodium carbonate, potassium carbonate, mag-
nesium sulphate, calcium carbonate, silica, and free carbonic acid
gas. Another spring close by is found ’to be sulphureted, and
has a temperature of 84.2° F. This spring is used for bathing.
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It yields on analysis: sodium sulphate, sodium chloride, magne-
sium sulphate, calcium carbonate, calcium sulphate, silica, and
free sulphureted hydrogen gas. It is beneficial in gouty and
strumous joint affections.

BORAX SPRINGS.

There are numerous springs, ponds, and lakes yielding borates in
Lake and San Bernardino Counties, as well as in the more southern
parts of the State. These are not utilized as health resorts, but
yield large amounts of borax. According to the reports of the
State Mineralogist, California produced more than $5,000,000
worth of this useful substance during the last twenty years.

BYRON SPRINGS,
ContrA Costa County.

Post-office, Byron Springs. Iotel and cottages. These excel-
lent springs are pleasantly situated near the foot-hills in a spur of
the Coast Range of mountains, about sixteen miles southeast of
Mount Diablo, and sixty-eight miles northeast of San Francisco.
They are reached by the railroad line running from San Francisco
to Stockton and Sacramento via Martinez. The springs are one
and a half miles from Byron Station on this line. They lie in a
small valley leading from the San Joaquin plains. The elevation
is about 100 feet above tide-water, and the climate is mild and
pleasant. An excellent hotel and a number of cottages have been
erected for the accommodation of guests. Being only three hours’
ride from San Francisco, the place is visited by thousands of
people every year, and is constantly increasing in popularity.
The springs are upward of fifty in number, and many of them are
of great therapeutic value. They range in temperature from 52°
to 140° F. Within a few feet of each other one finds a cold car-
bonated spring and a hot sulphureted spring. The entire basin
has the appearance of being an extinct volcanic crater. The cold
soda springs probably come largely from the surface-water, while
the hot springs undoubtedly have a much deeper origin down in
the earth’s crust. There are also several inflammable gas wells or
springs, from which it is hoped an abundant supply of natural
gas for illuminating and heating purposes will be obtained. The
gas evidently consists in great part of carbureted hydrogen (CH,).
Of the fifty or more springs only seven or eight are in active use.
We present several analyses made by Dr. Winslow Anderson:
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THE ‘‘LIVER AND KIDNEY’’ SPRING.
Muriated-saline.
One U. S. gallon contains:

Solids. Grains.
Sodium chloride . . . . . . ' . 622.07
Potassium chloride . . . . . . . 33.74
Potassium iodide . . . . . . . . 0.79
Potassium bromide . . . . . . . Trace.
Magnesium chloride . . . . . . . 3.92
Magnesium carbonate . . . ; . . . 15.75
Calcium chloride . . . . . . . . 85.37
Calcium sulphate . ! . . v . . . 1.12
Calcium carbonate . . . . . . . . 0.59
Barium carbonate . . . . . . . . 0.93
Ferrous carbonate . . . . . . . . 0.72
Ammonium chloride . . X . . , . 0.05
Silica . . . . . . . . . 1.00
Organic matter . . . . . . . . Trace.

Total solids . . . . . . . . 769.05

Free carbonic acid gas, 7.82 cubic 1nches
Temperature of water, 66° F

¥-The analysis shows this water to be heavily impregnated with
saline ingredients. The water is said to have a special action on
the liver and kidneys, which fact gives the spring its name.
Before the resort was improved it was the custom of the residents
of the surrounding country to come with bottles and barrels and
carry the water away for use. It is said to be very useful in dys-
pepsia, chronic hepatic diseases, obstruction in the gall-ducts, and
what is known as ‘‘ gin livers.”” TIts good effects are extended to
intestinal atony or torpidity of the bowels. It is diuretie, and is
said to have been successful in a number of cases of albuminuria.
Its best effects are observed in alcoholic dyspepsia and in the
“yocky’’ and dilapidated state of the system consequent upon ex-
cessive conviviality. It was resorted to in these conditions long
before an analysis was made.’

THE ‘‘ WHITE SULPHUR SPRING.’’
Alkaline-saline-chalybeate.  Sulphureted.

Ome U. 8. gallon contains :

Solids. Grains.
Sodium chloride . . . . . . . . 12,01
Sodium bicarbonate . . . . . . . . 12,94
Sodium sulphate . . . . . . . . 134
Potassium chloride . . . X . . . . Trace.
Potassium carbonate ! . : . . . . 237
Potassium sulphate . 3 . ] : 5 . . Trace.
Magnesium chloride . . 5 . . ! -
Magnesium carbonate . . : A ] . . 2,50
Calcium carbonate . . . : . . . . 113

Calcium sulphate . 5 . . c 5 . . 051
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One U. 8. gallon contains :

Solids. (rains.
Ferrous carbonate . . . 4 . . . . 3.00
Silica . . . 5 . . . . . . 0.26
Organic matter . . . . . . . . Trace.

Total solids . . . . . . . . 36.06

Gases. Cubic inches.
Carbonic acid gas . . . . . . . . 2117
Sulphureted hydrogen . . 5 . . . . 580

Temperature of water, 76° F.

This will be seen to be a light alkaline sulphur water, with a
well-marked quantity of ferruginous salt. Its action is tonic,
diuretic, alterative, aperient, and antacid. It is very useful in
affections consequent upon the uric-acid diathesis, such as rheuma-
tism, gout, glandular enlargements, and many forms of skin disease.

THE ‘“ BLACK SULPHUR SPRING.”’
Saline-sulphureted. Carbonated.

One U. S. gallon contains:

Solids. . Grains.
Sodium chloride . . . 3 . . . . 395.00
Sodium sulphate . . . . . . . . Trace.
Sodium bicarbonate . . ; . . . . “
Potassium chloride . . . . . . . . 35.62
Potassium sulphate . . . . o . . Trace.
Potassium iodide . . . . . ! . . 0.74
Potassinum bromide . . . . . . . 0.16
Magnesium chloride . . o ] - o . 1.00
Magnesium carbonate . } . . . . . 9.50
Calcium chloride . . . : . . . . 9.00
Calcium sulphate . . . ) . . . o 3.20
Calcium carbonate . . . . . ! . . 5.95
Ferrous carbonate . . 5 . .. . . 0.70
Barium carbonate . . . . . . . . Trace.
Ammonium chloride . . . . . . . I
Silica . . . . . . . . . . 1.10
Organic matter o . . 5 . : . . Trace.

Total solids . . . . . . . . 461.97

Gases. . Cubic inches.
Carbonic acid . A . . . . . . . 25.60
Sulphureted hydrogen . . . 3 0 . . 8.00

Temperature of water, 90.3° F.

This water contains a considerable quantity of the chlorides and
carbonates, and is largely diuretic in consequence. It is also
heavily charged with carbonic acid gas, and has a fair amount of
sulphureted. hydrogen gas. It is indicated in catarrhal irritation
and inflammation of the genito-urinary tract, and has proved of
service in eystitis, Bright’s disease, dyspepsia, and constipation.
It is largely used for bathing purposes.

Among other valuable springs at Byron are the ‘“ Iron’” Spring,
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a well-marked alkaline chalybeate water; the ¢ Hot Salt’”” Spring,
having a temperature of 122.3° F., and much used for bathing;
the ‘“ Iron Pipe’” Spring, and the ¢“ Surprise’’ Spring. This latter
spring is one of the most heavily charged saline waters in the world,
containing 15,000 grains of common salt to each United States gallon
of 231 cubic inches. With other mineral ingredients it is known
to possess over 18,000 grains—about 40 ounces, or 33 per cent.,
of solid constituents to the gallon. The following comparative
table of heavy waters shows the Surprise Spring to be one of the
most remarkable known:

One T. S. gallon contains: Grains.

Sea water . . . . . . . 213891
Mono Lake (Cahf‘orma) . . . . 2,915.16
Castalian Mineral Spring (Cahfomla) . 0 . 442225
Owens Lake (California) . 3 . . 7,000.60
Syracuse, New York (salt we]l) . . . . 9,221.00
Salt Lake (Utah), about . . . . 2 . 11,000.00
Dead Sea (Holy Land) . 5 . . . 13,488.10
St. Clair Springs (Michigan) . . 17,704.60
Clark’s Red Cross Mineral Sprmgs (Mlchwan) . 17,825.77
Byron Surprise Spring . . 18,773.78

The water is highly diuretic and laxative when taken internally,
and ought to be valuable for bathing purposes. Two large bath-
houses have been built at Byron, fitted with sulphurous, steam,
vapor, and water baths in tub or plunge, at all temperatures. The
moor or mud baths form an important feature of this resort. The
hot sulphurous, saline mud has become famous in the treatment of
obstinate cases of rheumatism, gout, arthritic joints, scrofula, and
skin diseases. The following analysis shows the mineral constituents
of this mud: '

One U. S. gallon contains:

Solids. Grains.
Sodium chloride . . . . . . . . 27493
Sodium sulphate . . . . . . . . 4216
Potassium chloride . . . . . . . 26.40
Potassium iodide . "R . . . . . 0.32
Potassium bromide . . . . . . . Trace.
Magnesium chloride . . . . . : 2 2.06
Magnesium sulphate X . . . . . . 1960
Calcium chloride . . . . . . . . 7.50
Calcium sulphate . . . . . . o . 86.05
Calcium carbonate . . . . . . . . 3.09
Ferrous sulphate . 5 . ; 0 . . . 0.76
Ammonium chloride . . . . . . . Trace.
Silica . . . . . . . . . 5.62
Organic mattel . . . . . . . : 7.34

" Total solids . . . . . . . . 425.83

Gases. Cubie inches.
Free carbonic acid . . . g . . . 17.75
Free sulphureted hydrogen . . . . . . 1450

Temperature of mud, 110° F.
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CALIFORNIA SELTZER SPRINGS,
MEexpociNo COUNTY.

These springs are pleasantly located in the Coast Range, twelve
miles from Cloverdale. The surroundings are picturesque, and the
climate is salubrious. There are comfortable accommodations for
visitors.

On analysis the Seltzer, Spring was found by Anderson to he
composed as follows : 2

CALIFORNIA SELTZER SPRINGS.

Alkaline-saline-calcic. Carbonated.
One U. 8. gallon contains :

Solids. Grains.
Sodium chloride . . . . . . . . 17.15
Sodium bicarbonate . > I . . . . . 53.00
Sodium carbonate . " 5 : .. 5 . Trace.
Magnesium carbonate . . ] 0 . 5 . 44.60
Ferrous carbonate . . . . . . . . Trace.
Calcium carbonate . . . . . . . . 7240
Organic matter ! . . . . . . Trace.
Silica . .

Total solids . . . . . . . 187.15

Free carbonic acid gas, 18. 00 cubic inches.
Temperature of water, 57° F.

The waters are sparkling and quite palatable. They have a
diuretic and aperient action, and are beneficial in dyspepsia with
acid eructations, constipation, acid states of the urine, cystitis, ete.
They belong to the alkaline-carbonated class.

CALISTOGA SPRINGS,
Nara CoUNTY.

These valuable springs are situated nine miles south of Mount
St. Helena. There are two sets of springs, one in the City of
Calistoga and the other just outside the town. They are very simi-
lar in chemical composition. There were at one time an excellent
liotel and many fine cottages at the springs, but since the fire in
1868, which destroyed the former and several of the latter, the
resort has changed hands many times, and has been allowed to lan-
guish somewhat. Itis said that the present proprietor contemplates
fully restoring the once handsome resort.

The mineral springs number some twenty or more, and range in
temperature from 75° to 186° F. They are used for dmnl\mg and
bathing purposes, and have acquired considerable reputation. The
followmg analysis was made by Dr. Anderson of the waters of one
of the sprmgs at Magnolia Hotel:
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CALISTOGA SPRINGS.
Saline-sulphureted.

One U. 8. gallon contains :

Solids. Grains.
Sodium chloride . . . 3 . . . . 20.76
Sodium carbonate . . . . . . . . 510
Sodium sulphate . 0 : . . . . . 175
Sodium iodide . . . : . . . . . 016
Potassium iodide . . . . . . . . Trace.
Magnesium sulphate ] : ; 5 . . . 290
Calcium chloride . . . . . . . . 5.57
Calcium sulphate . 5 0 c . . . . 0.63
Alumina . . . . Sl . . . . 047
Silica . . . . . . . . . 455
Organic matter o o 5 : c 5 5 . Trace.

Total solids . . . . 41.89

Free sulphureted hydrogen gas, 4.75 cublc mches
Temperature of water, 95° F.

The following analysis shows the mineral ingredients of the Hot
Swimming Pool on Senator Stanford’s grounds:

SWIMMING POOL (CALISTOGA SPRINGS.)
Saline-sulphureted.

One U. S. gallon contains:

Solids. Grains.
Sodium chloride . . . 5 . . . . 28.07
Sodium carbonate . . . . . . . . 219
Sodium sulphate . . . . . . . . 6.92
Sodium iodide . , . . . . . . . 0.78
Potassium iodide . . . . . . , ., 021
Potassium carbonate . . . . . . . 0.76
Magnesium sulphate o c . . o ] . 116
Magnesium chloride ] z . . . . . 040
Calcium chloride . . . . . . . . 0.96
Calcium sulphate . . . . . g 3 . 125
Ferrous protoxide . . . . . o . 0.45
Manganese o 5 0 5 . 0 0 0 . Trace.
Alumina . . . . . . . . . . 027
Silica . . . . . . . . 38.61
Organic matter . . . . . . . Traces.

Total solids . . . 41.98

Sulphureted hydrogen gas, 6. 30 cublc 1nches
Temperature of water, 121.6° F

The springs have gained considerable celebrity in obstinate cases
of syphilitic contamination, rheumatism, etc.
CASTALIAN MINERAL SPRINGS.
Invo Counry.

These springs are found near Owens Lake, and are thirteen in
number, most of them being cold. One or two are sulphurous, and
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the others are alkaline and carbonated. The place is being devel-
oped as a resort. Some of the waters are also used commereially,
and are recommended in cutaneous diseases. The following anal-
ysis of one of the springs was made by Prof. Thomas Price in 1880:

CASTALIAN MINERAL SPRINGS.

Alkaline-saline.

One U. S. galldn contains :

Solids. Grains.
Sodium carbonate . . . . . . . 172411
Sodium sulphate . . ! . 5 5 5 . 651.02
Sodium sulphate (?) . . . . o . . 46.34
Sodium chloride . . . . . . . . 1840.72
Potassium chloride . . . . . . . 132.30
Lime . . . . . . . . . . Trace.
Magnesia : . . . . 5 . . o
Silica . . . . . . . . . . 14.28
Boric acid . . . . . . . . . Trace.
Phosphoric acid . . . . . ; . «
Todine . .. . . . . . . . «
Bromine . . . . . . . : . “
Iron . - . . . . . . . 5
Organic matter . . s o . . . . 13 48

Total solids . . . . . } . 4422.25

Gases not determined,

This is an exceedingly dense alkaline-saline water and cannot be
used medicinally without dilution. There are other springs close
by not so heavily impregnated.

COAL VALLEY BOILING SPRINGS,
Mobpoc CounTy.

These springs lie eight miles west of Modoe. They are not
improved, and are mentioned here on account of their high tempera-
ture—212° F., that of boiling-water. An egg boils in the water
in a few minutes. White incrustations of soda salts form about
the margins of the springs.

CORONADO SPRINGS,
SaN Dieco County.

Hotel. These springs are located on and in the vicinity of Coronado
Beach. They have an elevation of 30 feet above the ocean tide,
and flow 50,000 gallons per hour. The water is clear and sp‘trk-
ling, and pleasant to the taste, being soft, pure, and wholesome.
On analysis it was found by Mr. C. Gilbert Wheeler, analyst, to
contain the following mineral ingredients:
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CORONADO SPRINGS.
One U. 8. gallon contains 3

S. Grains.

Sodium chloride . . . . . . . . 1017
Potassium chloride . . . . . . . . 091
Potassium sulphate |, 2 . . . 5 c . 055
Magnesium . 5 5 . 5 ; . c . 4738
Calcium carbonate . . . . . . . . 6.49
Calcium sulphate . . . . . . . ., 1.33
Ferrous sesquioxide . . 5 . o 5 . . 0.04
Silica . . . . . . . . . . 1.08
Organic matter o . 5 : . o 5 . 0.99
Total solids . . . . . . . . 26.29

Gases not determined,

This water is found to compare favorably with that of the
Bethesda Spring at Waukesha, Wis. That well-known water con-
tains slightly more than 25 grains of solid matter to the United
States gallon, many of the constituents being the same as those of
the Coronado waters. These waters are gently aperient, diuretic,
and tonic, and useful in dyspepsia, anzmia, renal and cystic dis-
orders.

The accommodations at the Coronado Hotel are among the finest
in the world. The building is a magnificent structure, and the
scenery on the beach, on the shore of the Pacific Ocean, is never
to be forgotten by one fortunate enough to have beheld it.

DUNCAN SPRINGS.
Mzex~xpociNo County.

Post-office, Hopland. Hotel and cottages. Access via San Fran-
cisco and Northern Pacific R. R. to Hopland Station. The new
hotel is located on a picturesque knoll, half a mile from the station.
The springs are found on a hill 250 feet above the valley and 1000
feet above the sea level. The surrounding country is of a rough,
broken character, and the climate salubrious. The flow of water
from the principal spring, the Duncan, is 11 gallons per minate.
There are several other springs, known as the ¢ Seltzer,” the ¢“ Iron,”
the ‘“ Borax,” and the ‘“Sulphur” Springs, their names indicating
in a general way their character. The following analysis by A. W.
Thatcher shows the mineral ingredients of the principal spring:

DUNCAN SPRINGS.

Alkaline-calcie.
One U. S. gallon contains:

Solids. Grains.
Magnesium bicarbonate . . c . . . . 90.11
Magnesium chloride 5 . . . : ¢ . 141
Magnesium sulphate . . . J 0 : . 164

Calcium bicarbonate ; . . . . . . 15.64
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One U. 8. gallon contains :

Solids. Grains.
Silica . . . . . . . . . . 6.94
Potassium bicarbonate 9.37
Sodium bicarbonate : : : : ) : -

Total solids . . . . . . . . 118,11

Free carbonic acid gas, 86.57 cubic inches.

The waters are said to be much sought after in the treatment of
rheumatism, dyspepsia, and constipation.

EL PASO DE ROBLES HOT AND COLD SULPHUR SPRINGS,
Sax Luis Opispo CoOUNTY.

Hotel and cottages. These springs lie in the beautiful valley of
the Salinas River, about sixteen miles from the shores of the Pacific
Ocean, and 216 miles from San Francisco. They are reached by the
Southern Pacific R.R. via Soledad. Access may also be had from San
Luis Obispo by stage. The name of El Paso de Robles is derived
from the Spanish, meaning ‘‘ the pass of the oaks,”” from the fact
that the main highway ran through this valley. For many miles this
picturesque valley is covered with gigantic white oaks, live oaks, and
huge cottonwoods, and nestled in one of these cosey groves is Paso
Robles Retreat. The once wild ¢“ pass in the oaks’’ is now trans-
formed into a blooming resort, with cultivated grounds, and Paso
Robles is a delightful little town of about 1000 inhabitants. When
the Southern Pacific Railroad is completed the place will become of
considerable commercial importance. Near the springs and overlook-
ing the prosperous little town a commodious and elegant hotel is
under construction. The building will be of solid brick through-
out. Some eighteen or twenty cosey cottages are also found under
the umbrageous oaks in different parts of the extensive grounds.
On each side of the resort and valley the evergreen hills, covered
with forests of pine, oaks, manzanita groves, and sweet-scented
shrubbery, form a pleasant contrast to Paso Robles proper.

The climate is remarkably mild and luxurious all the year round,
and the atmosphere is pure, balmy, and invigorating.

The waters at Paso Robles are sulphurous and alkaline, and range
in temperature from 59° to 122° F. They comprise the ¢“ Main ot
Sulphur ” Spring, the “ Mud or Moor ” Spring, the “ Soda,” ¢ Sand,”
“Cold,” “ White Sulphur,” *“ Iron,” and “ Garden ” Springs. The
great hot sulphureted spring is located about 300 yards from the
hotel in a southeasterly direction. Over it has been constructed one
of the finest bathing establishments on the coast, consisting of sixty
individual bath-tubs, and a large vat, 15x30 feet, for a swimming or
plunge bath. The flow of this spring is about 5000 gallons per
hour, and it has a temperature ranging from 105° to 110° F. The
following analysis was made by Dr. Winslow Anderson in 1889:

9
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EL PASO DE ROBLES (MAIN SULPHUR SPRINGS).
Alkaline-saline.  Sulphureted.

One U. 8. gallon contains:

Solids. Grains.
Sodium chloride , . . . . . . . 2573
Sodium bicarbonate . . : . . . . . 41.19
Sodium carbonate . . . . . . . . 7.62
Sodium sulphate . . 5 o 5 5 ; . 725
Sodium iodide . . . . . . . . . Trace.
Sodium bromide . . . . . . .
Potassium chloride . 5 S : . . . La7
Potassium carbonate . 4 . . . . . 2,05
Potassium iodide . . . . . . . . Trace.
Potassium sulphate . . . . . . -
Magnesium carbonate . . 5 . . 5 . 215
Magnesium sulphate . 2 5 . . 5 . b8l
Calcium carbonate . . . . . . . . 128
Calcium sulphate . . ) . . . 5 . 294
Ferrum peroxide . . . 5 5 5 . . 073
Borates . . . . . . . . . . Trace.
Lithates . . . . . . . . . S
Alumina . . . . . . . . . . 0.25
Silica . . . . . . . . . . 1.7
Todides and bromides . . . . . . . Trace
Organic matter . . . . . .. . 1.90

Total solids . . . . . . . . 101.47

Gases. Cubic inches.
Free sulphureted hydrogen . 0 5 5 . . 375
Free carbonic acid gas . . . . . . . 890

These waters are found to be especially serviceable in subacute
and chronic rheumatism and articular affections, scrofula, blood,
glandular, and cutaneous affections. In catarrh of the nasopharynx
the water, used as a hot douche, has proved highly beneficial. It
is also useful in this manner in leucorrheeal discharges and in
engorgement of the female pelvic organs.

The Mud Springs, about a mile and a half north of the hotel,
are also exceedingly beneficial in rheumatism, arthritis, stiff joints,
sprains, synovitis, glandular enlargements, chronic cutaneous dis-
eases, etc. They vary in temperature from 104° to 122° F., and
have been found to be highly charged with mineral and gaseous
ingredients. The mud springs cover a space of about twenty-five
feet square, over which suitable bathing conveniences have been
established. These consist of dressing-rooms, hot sulphurous water,
plunges, and the mud plunge; this latter is a compartment or vat
4x8 feet and nearly filled with prepared moor or mud, and so
arranged that the hot snlphurous water and gases rise directly into
it from the ground beneath. The mud springs flow collectively
about 6000 gallons per hour. About 200 yards north of the Mud
Baths is the Soda Spring. Its temperature is 77° F., and its flow
is limited. The water is much used for drinking purposes. By
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allowing the small amount of sulphureted hydrogen to escape the
water becomes very palatable. According to Anderson’s analysis—

One U. S. gallon contains :

Solids. Grains,
Sodium chloride 5 z . c : > ' . 2510
Sodium carbonate . . . . o 5 q o ok
Sodium bicarbonate . 5 . . . . S . 1970
Sodium sulphate . c . : c . 3 . 5.05
Potassinm carbonate o ; c 3 5 : . 116
Potassium sulphate . . . 3 c 0 . . 083
Magnesium carbonate . 5 . . 5 . . 317
Magnesium sulphate . . . ! 0 - . 7.80
Calcium carbonate 5 5 . g 5 : . 532
Calcium sulphate . . . . . . . . 647
Iron peroxide . . : . . . . . . Trace.
Silica . . . . . . ! . . . 092
Alumina . . . . . : . . . . 0.8
Organic matter . . 5 . . . . . Trace.

Total solids . . : 5 . . . . 83.82

Free gases. Cubic inches.
Carbonic acid gas . . . 5 . . . . 9.20
Sulphureted hydrogen . 5 o . 0 0 . 1.60

The water has valuable antacid and aperient properties. It
belongs to the alkaline-carbonated class. The other springs at Paso
Robles are not extensively used as yet, although some of them will,
no doubt, be found very valuable.

EUREKA SPRINGS,

HuyeoLpr CoUNTY.

Post-office, Eureka, These springs are located near the town of
Eureka. The waters belong to the muriated-sulphureted class, and
were analyzed by Prof. W. D. Johnson in 1885, with the following
results :

EUREKA SPRINGS.
Muriated-saline.  Sulphureted.

One U. 8. gallon contains :

Solids. Grains.
Sodium chloride . . . . . . : . 1408.00
Sodium carbonate ° o 5 . 5 0 o 10.10
Sodium bromide . . 5 . 5 5 . 5 14.00
Potassium sulphate . 5 5 5 5 3 - 12 20
Magnesium chloride . : 5 o 0 o . 101.00
Magnesium sulphate . 5 o 0 5 c . 211.30
Calcium carbonate . . 5 . 5 0 . 3 80
Calcium sulphate . . 2 c . . o 5 42.50
Alumina 5 . . . . 5 8 . 5 1.30
Silica . ) 5 . o . . . . 0.95

Ferrous carbonate . . . ), . . . 0.12
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One U. 8. gallon contains:

Solids. Grains,
Manganese . . 5 5 c o 5 5 . Trace.
Boric acid 5 c 5 o . o . «
Todine . 3 B . 5 . . : . c ¢
Lithium 5 5 . . o . . z . “

Total solids . . 5 . c 5 . 1800.27

Gases.

Carbonic acid gas . . . . . . Small amount.
Sulphureted hydrogen . . . . . . Saturated.

This water is now used extensively by the residents of the neigh-
boring districts. It is also shipped to San Francisco. The action
of the water is laxative and diuretic.

FELT'S MINERAL SPRINGS,
Humsorpr Couxty.
Hotel. These springs lie about twenty-five miles from Eureka,

near the head of Strong’s Valley. There are numerous springs on
the place, the most important yielding on analysis:

Sodium chloride. Magnesium chloride.
Sodium carbonate. Magnesium carbonate.
Potassium chloride, Calcium carbonate.
Potassium carbonate. Manganese.
Potasssium sulphate. Traces of iron.

Silica. Alumina,.

The grounds are elegantly laid out, and commodious quarters
have been erected for the accommodation of guests. The resort is
illaminated by natural gas from the premises. :

The waters are especially recommended in dropsical tendencies
depending on the liver and kidneys.

FULTON WELLS,
Los ANGELES COUNTY.

Hotel and cottages. This resort is located about three miles
north of Norwalk Station on the Los Angeles R. R., and thlrteen
miles from Los Angeles City.

The wells were bored by Dr. Fulton, and the resort is conducted
by that gentleman. The two principal wells are 350 feet deep and
flow copiously. Anderson’s analysis shows the following results:

FULTON WELLS.
Alkaline-saline-chalybeate.  Sulphureted.

One U. S, gallon contains:

Solids. Grains.
Sodium chloride . . . . ; . . . 9.60
Sodium bicarbonate . . . . . . 290

Sodium sulphate . . . . . . . . 095
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One U. S. gallon contains :

Solids. Grains.
Magnesium bicarbonate | . 5 d . o s . 17.46
Ferrous carbonate . - . . : . : . 1175
Calcium carbonate . . 5 c 0 c g . 12,62
Calcium sulphate . . c . 5 . 5 . 2341
Silica . c o . 5 . . : ! . 245
Organic matter . ; . . . c . . Trace.

Total solids . . . c . . . . 8113

Gases.

Free carbonic acid gas . 5 . . c - Ixcess.
<«

Free sulphureted hydrogen
Temperature of water, 64° F.

This water may be described as a heavy alkaline-chalybeate. It
enjoys considerable reputation in the treatment of ansemia, mala-
rial troubles, atonic dyspepsia, congestion of the liver, etc.

A large hotel, comfortable cottages, and excellent bathing facilities
have been provided for guests.

THE CALIFORNIA GEYSERS,
Soxoyma CouNTy.

Hotel and cottages. This marvellous region is located in the
northeastern part of Sonoma County, about one hundred miles north
of San Francisco, sixteen miles from Cloverdale, and twenty-six
miles from Calistoga. Formerly tourists rode on horseback for
many miles to visit this realm of fumaroles and solfataras, which is
situated about 1700 feet above the sea-level; but, thanks to the push
and enterprise of our Western civilization, it may now be reached
in a comfortable six-horse stage from the termini of the Cloverdale
and Calistoga railroads over excellent mountain roads. It is a
good plan to go by the way of Cloverdale and come back by way
of Calistoga, as all the grandeur and beauty of the surrounding
country may thus be seen. The following entertaining account of
a visit to the Geysers is taken from Dr. Anderson’s work :’

¢ Leaving Cloverdale after luncheon, comfortably seated in our
stage, with an experienced and accommodatingly communicative
driver, who takes pleasure in pointing out the many objects of
interest, we soon cross the Russian River and commence the ascent.
The hills and mountains are robed in evergreen verdure of indige-
nous flora, gigantic oaks, and towering pines. Here and there the
huge bowlders and rocky cliffs stand out in bold relief, and as we
wind up and around the mountain sides with the Pluton River many
hundred feet below, basking and smiling in the afternoon sun, and
rippling along its moss-covered banks and bright-pebbled bottom,
with here and there a miniature cascade and waterfall, we feel that
words cannot describe the grandeur of the scenery.

1 Op. cit.
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‘“As we gain in altitude the view becomes more and more
extended, until our eyes leap with vivid interest from peak to peak
and valley to valley for miles around, feasting upon the beauties of
nature. Some two or three miles down the canyon before we reach
the geysers our attention is called to the large white or yellowish-
white banks across the canyon. They are known as sulphur banks,
and consist of deposits of sulphur and cinnabar, with incrustations
of salts of sodium, potassium, magnesium, sulphur, etc. They are
extinct craters, or the deposits of geysers and fumaroles which have
died out, leaving evidences of volcanic action behind. Near these
sulphur banks are found the famous Indian Springs, at which Edwin
Forrest camped for one season and was completely restored to health.”

The waters are diuretic, laxative, and antacid, and are valnable
in dyspepsia, torpidity of the liver and bowels, and in renal and
cystic diseases. (See table for analysis.)

Near by are the real ¢ Indian Mud Springs,”” which are highly
extolled in the treatment of chronic rheumatism, gout, arthritis, and
synovitis, and scrofulous and cutaneous contaminations. (See table.)

¢“As we draw nearer and nearer the sylvan resort our ears are
greeted with sounds like those of a steamboat or locomotive —puff,
puti—at regular intervals. These we are told, and as we ascertained
afterward, come from the ¢ Steamboat Springs.” After a few more
horseshoe curves have been passed and several more of those mag-
nificent landscapes have been mentally photographed on the brain,
we reach the geyser resort. The many cosey cottages, the hotel and
grounds, are situated in a leafy dell on the side of the mountain
opposite the Geyser Canyon. The huge oaks and pines afford
pleasant shade to the commodious verandas as we sit and enjoy the
pure, dry, invigorating and exhilarating mountain air and pictur-
esque scenery which surrounds us on every side.”’

A Trrp TErROUGH THE GEYSER CANYON.

¢“ Bright and early next morning we set out for our trip ¢ over
the river’ to his Majesty’s Plutonian shores. In the summer the
best time out is from 4.30 to § A.M., in order that the full volume
of the steam and sulphurous vapors may be perceived as they rise
several hundred feet in the air. Later in the morning the sun’s
rays condense the vapors so that they are not visible so far above
the ground. We are armed with a long staff, like the pilgrims of
old, and with our guide we set out to cross the Pluton River—this
time on a bridge. Before doing so, however, our attention is called
to a clear, cool spring known as the ¢ Iron’ Spring. It is located
near the edge of the Pluton River on the same side as the hotel.”’

The water of this spring belongs to the light chalybeate class (see
table); its action is tonie, aperient, and detergent.

¢ Immediately after crossing the Pluton River a change in the
atmosphere becomes noticeable.  Ou the side where the hotel is built
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the air is purc, dry, and invigorating; on the side where the
Geyser Canyon is located the atmosphere is mixed with the per-
fumes from the interior realm. Near the path on the bank of the
river as we proceed up the canyon is situated quite a remarkable
spring, containing large quantities of aluminum, sulphate of mag-
nesia, and silicic acid. It is known as the ¢ Alum Spring’ (sce
table).

“ Following our guide, we soon realize that we are ncaring the
brink of eternity. We cross the Devil’s or Geyser Canyon and come
to the alum and sulphur spring, having a temperature of 160° I\
Proceeding further on we next come to the ¢ Black Sulphur Springs,’
in which we find sulphide of iron. The ground is now getting
warm under onr feet, and the fumes from the ¢ lower regions’ make
us think of the hereafter, and as we push on a deep and steep ravine
is entered, from which boiling hot steam and gases escape in every
direction until we feel awe-struck in this strange place. Passing
along through the ravine with the boiling water running at our feet
we enter Proserpine’s Grotto, in which is placed the ¢ Devil’s Arm-
chair.” This latter is hollowed out in the shape and form of a
large parlor chair. In this we sit with great solemnity, to make
sure of the benevolent friendship of his Satanic Majesty. The next
point of interest in this Dante-like pilgrimage is the ¢ Devil’s
Kitchen,” with warning signs of danger stuck up on every hand.
The country rock is serpentine sandstone and limestone, with
igneous deposits and incrustations of sulphur, soda, cinnabar, ete.,
“and as the fumaroles, cracks, and fissures emit their boiling waters
and vapors saturated with free sulphurie, sulphurous, and hydro-
chloric acids and carbonic anhydride, all having a strong disinte-
grating action on the formation, everything is in consequence soft
and yielding. The banks and rocks are like clay and sand, easily
dislodged upon the slighest touch, hence the signs of danger. We
are now fairly in the mouth of a boiling, seething, trembling, and
smoking Plutonian realm. The ground under our feet is becoming
hotter and hotter, and the sulphurous fumes and vapors are nearly
suffocating. . . . .7 In this olla podrida of Hadean liquids
are a number of interesting points, including several springs, to be
observed. Near at hand is a hot *“ Epsom Salt’’ spring, having a
temperature of 150° F. and containing over 140 grains of magne-
sium sulphate to the gallon of water. Another boiling spring of
iron and sulphur has a temperature of 208° F. On the right side
of the path is a large, black, sulphurous spring continnally boiling
and rumbling as the black, inky fluid reaches the dawn of day at a
temperature of 162° F. It is the ¢ Devil’s Inkstand’’—a hot,
sulphurous, iron and alum sulphide and sulphate water, which
makes very fair writing fluid. For this purpose it is used at the
Geyser Hotel, where the visitor inscribes his name on the register
with his Majesty’s ink.

You next come to the “ Hot Alum Spring,”” containing over
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sixty grains of aluminium sulphate to the gallon (see table). This
spring water is an excellent hemostatic in hemorrhages from the
‘lungs, ete. Its action is at once tonic, laxative, and astringent.

¢ As we proceed along the not over ‘straight and narrow path’
it is literally and practically important that we follow our guide
and the ‘narrow path’ here, lest one misstep hurl us into that
‘nndiscovered country from whose bourne no traveller returns.’
Innumerable springs and vents and subterranean outlets spurt and
spout in every direction. ¢ Pluto’s Punch-bowl’ is a large spring
of hot lemonade, containing sulphuric acid and sulphates. The
 Geyser Smokestack’ is a large opening from which issue vol-
umes of sulphur-laden fumes, which rise into the air for several
hundred feet, where they condense and deposit again on the ground
as water and sulphur, etc. One of the most interesting springs in
the Geyser Canyon is the ¢ Witches’ Caldron,” a large, boiling cir-
cular spring over seven feet in diameter and of unfathomable depth.
The water has a temperature of 212° F., and is unceasingly boiling
and bubbling. . . .”

On analysis this remarkable fumarole, having its source prob-
ably hundreds of feet below the surface, yields water rich in sodium,
calcium, and magnesium sulphates. (See table.)

““ Next comes the ¢ Devil’s Canopy’ and the ¢ Geyser Safety-
valve,” an intermittent, scalding spring, which ejects streams of
boiling water to the height of fifteen feet; then the ¢ Devil’s
Pulpit,” a little elevation where his Satanic Majesty (presumably)
goes to direct the workings of his laboratory. A little farther up
and to the left are the wonderful ¢ Steamboat Geysers,” which can
be heard a mile or more away, blowing and snorting intermittently
at high pressure. This is seemingly a true geyser. The steam is
so hot that it does not begin to condense until it is ten or fifteen
feet from the surface. Tourists are apt to burn their fingers trying
to find out what makes the noise, as the steam is not visible. The
temperature here is 214° F.

We then pass on to the “ Devil’s Grist-mill,”” where a large
column of steam escapes from a hole in the rock with so much force
that sticks and stones placed at the orifice are blown away like bits
of paper. Loud subterranean noises are heard within, resembling
those of a grist-mill, hence its name. Going still farther up the
ravine is found to bifurcate. The left fork is still active, having
dozens of springs, with temperatures ranging from 100° F. to
210° I. The right fork is cool and pleasant, with several pure
water springs.

¢ Ascending at the bifurcation some 160 feet we come to an ele-
vation—a platean of smooth, plastic clay, stained with iron and sul-
phur. This clay has a temperature of 170° F. A long pole is
mtroduced into the yielding formation, and forthwith issue hot,
smoking vapors. The edge of this platean is called ¢ TLover’s
Leap.” Here the view of the boiling, seething, roaring, steaming,
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groaning, and bubbling springs below is one of unrivalled grandeur.
One hundred and sixty feet below you and all along the Devil’s
Canyon is one mass of smoking fury, shrill whistles, regularly
intermittent puffs, and groans issuing from the interior of the
earth.

To the eastward is ““ Lover's Retreat,”” a pleasant oasis in this
wilderness of sulphurous clouds. Here, also, is the ¢“ Temperance
Spring’’ of clear, cold water. Near it is a large, fallen oak which
serves at once for a seat, and a knot-hole in one of the huge branches
is known as the ‘“ Post-office.”” Here we leave our cards, in case
civilization is never reached again. ¢ Going along the usual route
we pass over the ¢ Fire Mountain,” with its hundreds of small
orifices through which miniature geysers issue. The temperature
of this ochreous clay is 175° F. A little east of this are located
‘Alkali Lake’ and the ¢ Lava Beds.” Here the crust is so thin
that stamping on it causes a hollow sound. This is evidently an
extinct voleanic erater on a simall scale.

“We now pass the ¢ Indian Sweat Bath’ and come to another
 remarkable spring known as the ¢ Devil’s Teakettle.” This is
one of the strongest vapor springs on the coast. The orifice is
three feet in diameter, and opens out of the side of the mountain,
with a huge bowlder overhanging it. ¢ Teakettle Spring’ is about
half a mile from the active springs in Geyser Canyon. The vapor
is emitted with such force that a large bunch of brush placed in
front of it is instantly swept away for many feet. This steam is
above the boiling point, and is sulphurous in character, and con-
tains a large quantity of free sulphuric acid. Formerly, a huge
cone with a steam whistle attached to it was constructed over the
orifice, but it made such a noise as to keep the guests awake at
nights, and was therefore taken down. (See table for analysis.)

¢ The route now lies along the side of the mountain, where a
narrow path has been cut out of solid igneous rock. Below is the
Pluton River, and above the snorting geysers. Issning from the
side of the solid glass mountain are the remarkable springs, the
‘ Hot Acid’ and the ¢ Lemonade,” whose waters are rich in potassium
salts, so valuable in many conditions and diseases. The acid
spring is remarkable.from the fact that it contains 154 grains of
free sulphuric acid to the gallon, and the lemonade spring from
the fact that it is one of the few springs in California which has
free muriatic acid (see table). These waters are among the finest
in the State for dyspepsia, torpidity of the liver and bowels,
malaria, anemia, and many blood, glandular, and cutaneous affec-
tions. . .’

The next place of interest is the ¢“ Devil’s Oven,” a large ex-
cavatlou in this silicon oxide mountain, where in years gone by the
igneous rock was at a white heat. All over this realm of subter-
ranean outlets the crust of the earth is covered with the products
of the Plutonian shores—sulphur, iron, magnesia, nitre, alum, ete.
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On again reaching Pluton River several more cold and hot springs
are seen. Some are sulphureted and others are ferruginous, mag-
nesic, and aluminic. Several hundred feet np the Pluton River
has been constructed a large and commodious bathing establishment,
which spans the river. Every facility for bathing has been arranged.
The hot sulphurous vapor issues directly through the side of the
mountain and gains admission into suitable apartments where the
bather can enjoy the medicinal effects of the sulphurous fumes and
steam vapors at any desired temperature. This bathing fluid is
remarkable on account of the large amount of borates it holds in
solutjon (see table for analysis). This is one of the best bathing
waters on the coast. The borates and sulphates render the skin
soft, white, and pliable; it has proved highly beneficial in the
treatment of many cutaneous, syphilitic, and strumous contamina-
tions, rheumatism, and chronic joint troubles, white swellings, gout,
and other articular diseases. Internally the action of the water is
laxative, diuretic, and diaphoretic. A large swimming pond has
been constructed by damming the Pluton River. The water has a
temperature of 75° F., and is a combination of all the mineral
spring waters.

ANALYSIS OF WATERS FROM SEVERAL SPRINGS AT THE
CALIFORNIA GEYSERS.
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The geysers are wonderful and picturesque exhibitions of the
nearly extinet volcanie forces slumbering beneath the romantic
¢ Devil’s Canyon.”” The region covers an arca of about <400
acres, most of the activity, however, being confined to the
“Devil’s”” or “Geyser’ canyon, comprising about sixty acres.
Collectively, the springs, hot and cold, flow about 100,000 gal-
lons daily. The owners of these valunable springs contemplate
making extensive improvements in the near future. New hotels
and cottages will be erected, new and complete bathing establish-
ments constructed, and the great natural advantages of the place so
improved as to make the ‘* Geysers’’ one of the world’s greatest
sanitariums.

From the foregoing analyses made by Professor Thomas Price,
it will be observed that at the Geysers can be found probably as
great a variety of mineral waters as at any other place on the con-
tinent, or perhaps in the world. (See opposite page.)

There are other geysers in various parts of California, but they
have not so far reached any great importance as health resorts.
Near Litton’s Station, in Sonoma County, some few miles from
Geyserville, is a pleasant resort known as the ¢“ Geyser Spa’’ or
¢“Soda Springs.”” The surrounding country is picturesque, and
the climate mild and salubrious. A large number of people go to
Geyser Spa every year. The waters are highly esteemed for their
antacid, diuretic, and aperient properties. The following analysis
was made by Dr. Winslow Anderson in 1888:-

GEYSER SPA.
Alkaline-chalybeate. Carbonated.

. One U. S. gallon contains :

Solids. ‘ Grains.
Sodinm chloride . . . . . . . . 893
Sodium carbonate . . . . . . . . 497
Sodium bicarbonate . . . . . . . . 21.16
Sodium sulphate . . . . . . . . 260
Potassium carbonate . . . . . . . Trace.
Magnesium bicarbonate o 5 5 . : . 9.03
Magnesium sulphate . . . 5 o 5 . 114
Calcium carbonate . . . . . .. . 4.90
Ferrous carbonate . . . . . . . . 209
Silica . 5 . . . . . . . . 375
Organic matter 5 . . . . . . . Trace.

Total solids . . . 5 . . . . 58.57

Carbonic acid gas, saturated.

A previous analysis made by Bauer and Price yielded results
almost identical with Anderson’s.



140 MINERAL SPRINGS AND WELLS OF UNITED STATES.

GILROY HOT SPRINGS,

SaxTa CLARA COUNTY.

Post-office, Gilroy Springs. Hotel. These springs are located
on the Coyote River nine miles northeast of the town of Gilroy, in
the Santa Clara Mountains. They are reached by the Southern
Pacific R. R. to Gilroy, and from thence by stage over a pictur-
esque mountain road. The springs lie nestled in among the moun-
tains, surrounded by fragrant forests of spruce and pine. The
atmosphere is rich in ozone, and the climate very genial. There
is one main spring, which flows in great abundance. The tem-
perature of the water varies from 108° F. to 115° F. Anderson’s
analysis :

GILROY HOT SPRINGS.

Alkaline-saline.  Sulpho-carbonated.

One U. S. gallon contains:

Solids. Grains.
Sodium chloride . . . . 5 . . . 3175
Sodium carbonate . - . . 5 c 3 . 142
Sodium sulphate . ] . . . o . . 075
Potassium iodide . . c . . 5 . . Trace.
Potassium sulphate . 5 : : . : 5 . 216
Magnesium carbonate . . 5 0 g . . 245
Magnesium sulphate c 5 c o 5 o . 904
Calcium chloride . - c : . - o . 850
Calcium sulphate . . c c c . o . 270
Ferrous carbonate . . 5 . g 5 . . 0.26
Ferrous oxide . . . . . ; . . Trace.
Avrsenic . c o c - c 5 5 .«
Silica . . . . . . . . . . 3831
Organic matter . 5 5 o , : 5 . 052

Total solids . o 5 5 . . . . 6286

Gases. Cubic inches.
Free carbonic acid gas . . 5 . . . . 1217
Free sulphureted hydrogen . : . : . . 925

The analysis shows a light alkaline-sulphureted water. Tt is
used with considerable benefit in syphilis, rheumatism, serofula,
and glandular swellings, chronic skin eruptions, etc. The water
is also used for bathing, for which excellent facilitics have been
constructed.

GLEN ALPINE MINERAL SPRINGS,
FEr Dorapo CouNTy.

Back in tlie mountain fastnesses at a distance of seven miles from
Lake Tahoe, and at an elevation of 6700 feet above the sea-level,
are Gilmore’s Glen Alpine Mineral Springs and Health Resort.
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The wild, rugged gorge in which they arc situated runs back from
Tahoe a distance of some ten miles. It is diversified throughout
its length with varied scenes of beauty and grandeur, and termi-
nates abruptly in a glacial amphitheatre. The mighty formation
which originated here went grinding, crushing, and cutting its
way down, forming the beds in which now liec the beautiful lakes,
in a chain of which Tahoe is the last link. The old glacier has
written its record decep in the granite faces of the majestic moun-
tains, which look down in silence on the results of those terrific
convulsions of nature which are still shown in the masses of giant
bowlders piled upon their sites, and in the scratched or polished
surface of stone in the bed of the canyon below. But there is no
suggestion of the chaos and desolation of those days of their birth
revealed in the tranquil bosoms of the lakes, which now lie slum-
bering, or awake and sparkling in the depths of the canyon, where
thick groves of pine, tamarack, spruce, and silver fir cast deep,
cool shadows. The region is rich in exquisite flowers and ferns.
““Those dimpling ldakes, with the wild beauty of their surroundings,
are sufficient to enthrall the heart of him who visits them; but if he
be devoted to the rod and reel he will find an additional charm in
the swarms of speckled beauties which sport in the clear depths
and rise to the glancing fly.”’

Tirst in the chain of lakes is the ¢ Half Moon,”” whieh lies with
Lake ¢¢ Alta Morris’’ in the amphitheatre at the head of the canyon.
The outlet tumbles down its rocky bed into ¢‘ Lake Susie,”” a mile
below—a picturesque romantic spot. Nearby is ‘“ Heather Lake,”’
which needs a Scott to sing its beauties. The stream continues
from Lake Susie, making an abrupt leap at first, which forms the
beautiful Glen Alpine Falls; then bubbling on to find ¢ Lake ’84,”’
less than a mile below. Leaving that lake the bright stream dashes
on, passing the Glen Alpine Springs. There it ‘¢ glides under lily
pods’’ into a lake named ¢ Lily ’’ from the abundance of its water-
lilies. ¢‘ Fallen Leaf Lake,”” the gem of the Sierras, is just a mile
below ‘¢ Lily’’ and separated from Tahoe by a level strip one mile
in width. The drive from Tahoe to the head of Fallen Leaf, wind-
ing around its shores, is very beantiful. This region has been
opened to the public with great labor and expense by the construc-
tion of a wagon road as far as Glen Alpine Springs, and mountain
trails to all the lakes, including a path for the ascent of Mt. Tallac,
which rears its head 10,000 feet above the level of the sea, and
commands a wide and magnificent view of the distant peaks and
numerous lakes. Good accommodations for guests will now be
found at Glen Alpine Springs. Analysis by Dr. Anderson :
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GLEN ALPINE SPRINGS.
Alkaline-saline-chalybeate.  Carbonated.

One U. 8. gallon contains:

Solids. Grains,
Sodium chloride . . . . . . . . 2117
Sodium carbonate . X . . . . . . 8275
Potassium carbonate . . . . . . . Trace.
Magnesium carbonate . . . . . . . 9.96
Calcium carbonate . . . . . . . . 45.09
Calcium sulphate . . . 3 . . . . 410
Ferrous carbonate . . . 3 . . . . 1.80
Alumina . . . . . . . . . . 148
Boratis . . . . . . . . . . Trace.
Silica . . . . . . . . . . 250
Organic matter . . . . . . . . Trace.

Total solids . . . . . . 118.80

Free carbonic acid gas, 138.36 cubic inches,
Temperature of water, 39.6° F.

The water is very palatable and sparkling. Its action is
gently aperient and diuretic, and the water is useful in dys-
pepsia and torpidity of the bowels as well as in renal and cystic
disorders. It contains sufficient iron to give it important proper-
ties as a ferruginous tonic.

GORDON SPRINGS,
LaxeE CouUnty.

These springs lie in Cobb’s Valley, about half-way between
Calistoga and Lakeport. They are romantically situated in the
heart of a mountain and forest region. The climate is very fine.
The location is about 3000 feet above the sea-level. The prin-
cipal spring flows about 300 gallons of water hourly, having a
temperature of 100° I. The waters are sparkling, alkaline, and
have antacid and aperient properties. Following 1s Winslow An-
derson’s analysis :

GORDON SPRINGS.
Sulphated-saline. Alkaline-carbonated.

One U. S. galion contains:

Solids. Grains,
Sodium chloride . . . . . . . . 20.75
Sodium carbonate . . . . . . . . 319
Sodium sulphate . 2 5 : . 5 . . 862
Potassium carbonate . . . . . . . 0738
Magnesinm carbonate . 5 5 3 . . . 6.14
Magnesium sulphate . . o . . 5 . 10.93
Calcium carbonate . . . . . . . . 1116
Calcium sulphate . 5 . . . . ] . 23.46

Alumina . . . . . . . . . . 8.5
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One U. 8. gallon contains:

Solids. Grains.

Silica . . . . 5 . . . . 227
Organic matter . . . 3 . . 5 . Trace.
Total solids . . . . . ] ; . 90.80

Carbonic acid gas, large cxcess.

The waters have considerable reputation in chronic albuminuria
and in eystitis; they are also valuable in acid dyspepsia. A pleasant
resort has been established, and it is worthy of remark that per-
sons suffering from chronic bronchitis, catarrh, asthma, and the
early stages of consumption do well at this eyrie among the pines.

HARBIN HOT SULPHUR SPRINGS,
Laxe CouNTy.

Post-office, Harbin Springs. Hotel. Access: Take boat at Oak-
land Ferry from San Francisco. At Vallejo change for Napa Val-
ley branch to Calistoga; thence a twenty mile stage ride brings one
- to the springs. Time from San Francisco, seven and one-half
hours. The location is at the base of a spur of the Coast Range
of Mountains, 2000 feet above tide-water. Lake County has been
justly named the Switzerland of America, and it would be difficult
to find a more delightful and picturesque Jocation than that of the
Harbin Springs.

¢ With mountains perpetually clad in garments of evergreen and
hills with verdure bright forming the background of the landscape,
with brooks and rills now smoothly gliding by moss-covered banks
and anon by silvery paths, over shining pebbles, with here and
there a miniature cascade, in their ever restless journey to the
broad Pacific.”’

The mountain air is very invigorating and not subject to extremes
of heat or cold, the mean temperature being 70° . The waters
are sulphurous and saline, the principal spring flowing 1500 gal-
lons per hour. There is also a small chalybeate fount yielding
only sixty gallons per hour. The sulphur spring has a tempera-
ture of 122° F., and is used for bathing, for which excellent facili-
ties have been provided. Following is an analysis of this water :

HARBIN HOT SULPHUR SPRINGS.
Saline-chalybeate.  Sulphureted.

. Omne U. §. gallon contains:

. Solids. Grains.
Sodium chloride : . . . . . . . 23.05
Sodium carbonate . g . . . . . . 542
Sodium sulphate . 5 o 5 5 c . . 10.19
Potassium carbonate . . . 5 . . BB
Magnesium carbonate . . . 5 . . . 6.18
Magnesium sulphate . : ; . > 5 . 11.94

Calcium carbonate . . . . . . . . 910
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One U. 8. gallon contains:

Solids. Grains.
Calcium sulphate . . 5 . . . 5 . 14.63
Ferrous sulphate . . . o . . . . 175
Arsenious salts . . . . . ; . a . 0,07
Alumina . . . . . . : c . . 1.60
Silica . . . . . . . c . 276
Organic matter c . . . . . c . Trace.

Total solids . . . . . . . . 87.43

Gases. Cubic inches.
Carbonic acid gas . . . . . . . 4.26
Free sulphureted hydlogeu 5 5 . 5 . . 1174

1t is said that much benefit accrues from the use of this water in
chronic rheumatism and gout and other articular affections as well
as in certain varieties of skin diseases.

The chalybeate spring shows the following mineral ingredients :

CHALYBEATE SPRING (HARBIN HOT SPRINGS).
Sulphated-saline.  Chalybeate.

One U. S. gallon contains:

Solids. Grains.
Sodium chloride . . . . . . . . 7.50
Sodium carbonate . . . . . . . . 14,22
Sodium bicarbonate . . . . . . . . 145
Sodium sulphate . . . : . . c . 525
Potassium chloride . . . . . . . . Trace.
Potassium carbonate . . I . . ; . 1738
Magnesium carbonate . . . . o 5 . 416
Magnesium sulphate . . . . . . . 611
Calcium carbonate . . . ) . . . . 2.07
Calcium sulphate . . c ; 5 5 . Trace.
Ferrous carbonate . . . 1 . . , . 1.90
Alumina . . . o . . . 5 . . 0738
Silica . . . . . . . . . 141
Organic matter . . . . Trace.

Total solids . . . . . . . 46.53

Carbonic acid gas, 9.34 cubic inches.

This water is clear and sparkling, and has a pleasant taste. It
is tonic, antacid, diuretie, and aperient, and is useful in dyspepsia,
anzemia, chlorosis, chronic malarial poisoning, and wasting dis-
eases. In addition there are two more important springs, known
as the ‘“ Magnesia’’ and the ‘“ Arsenic’’ Springs. The last named
spring has gained quite a reputation in syphilitic and skin diseases,
glandular indurations, ete.

HIGHLAND SPRINGS,
Laxe Counrty.

Post-office, Highland Springs. Hotel and cottages. These ex-
cellent springs are found within the edge of the mountains, about
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four miles from Keclseyville and seven miles from Lakeport.
They are reached by the Southern Pacific R. R. on the south to
Calistoga, and thence by stage; also by the Northern Pacific Road
on the southwest to Cloverdale, and thence by stage. The drive
from Calistoga or Cloverdale is exceedingly picturesque. The
road leads through a romantic mountain region until an eclevation
of 3200 feet is gained. Here a grand panorama is revealed. As
far as the eye can reach in every direction are mountains and val-
leys, peaks upon peaks, monntain streams and brooks, forest, and
shrubbery. The most picturesque of all is the view northward
over Clear Liake and Lake County. This is a magnificent sheet of
water twenty-five miles long and six to eight miles wide. It has
an elevation of 1200 feet above the Pacific Ocean, and lies peace-
fully smiling in the embrace of the mountains ou every side with
the towering head of ¢“ Uncle Sam’’ above them all. The bright
cultivated fields appear like a checkerboard in the valley below.
The gigantic oaks, the largest-in the State, are scattered here and
there to lend variety to the enchanting picture. The descent to
the springs is made in much less than half the time it takes to
make the ascent, and the resort is soon seen lying in a level seques-
tered spot surrounded by hills and-by trees of many years’ growth.
At Highlands we find a commodious hotel and many elegant cot-
tages built with a view to health and pleasure combined. A large,
pure mountain stream, which is well supplied with fish, runs past
the hotel. The usual mild, genial climate of Lake County prevails
here. The altitude is about 1700 feet, and it is claimed to be an
excellent place for consumptives. There are about twenty springs
at Highlands, five of the most important having been examined by
Anderson in 1888. These analyses show results practically iden-
tical with those of Professor Rising in 1882, except in the case of
the ‘¢ Neptune’” Spring, which seems to have lost greatly, espe-
cially in caleium salt, in the course of six years.

The principal springs are the ‘¢ Magic,”’ the ¢“ Neptune,’’ the
‘¢ Seltzer,”” the ¢ Datch’” or ¢“ Ems,”” and the ¢‘ Diana’’ Springs.
The waters are chiefly of the alkaline-saline type, most of them
containing a well-marked proportion of iron. Iollowing are anal-
yses of two of the representative springs :

THE SELTZER SPRING.
Alkaline-chalybeate. Carbonated.

One U. S. gallon contains :

Solids, Grains.
Sodium chloride . . . . . . . . 0.67
Sodium carbonate . A . . . . . . 2.06
Sodium bicarbonate . . . . . . . . 1272
Potassium bicarbonate . . . . . . . 0.50
Magnesium bicarbonate . . . . . . . 383.95
Calcium bicarbonate . . . . . . . 5225
Manganese bicarbonate . . . 5 . ; . Trace.

10



146 MINERAL SPRINGS AND WELLS OF UNITED STATES.

One U. 8. gallon contains :

Solids. Grains.
Ferrous carbonate . . . . . . . . 143
Silica . . . . : ; . . . . 513
Alumina . . . . : . . . . . 175
Organic matter . . 5 . . 5 . . Trace.

Total solids . . . : . . . . 110.46

Free carbonic acid gas, 98.41 grains.
Temperature of water, 60.4° F,

The water is antacid, tonic, laxative, and diuretic, and has been
used with much satisfaction in dyspepsia, neuralgia, kidney and
bladder troubles, calculi, etc., and in rheumatism, gout, and skin
diseases.

THE “DUTCH’’ OR ‘‘EMS’’ SPRINGS.
Alkaline-chalybeate. Carbonated.

One U. S, gallon contains:

Solids. Grains.
Sodium chloride . . . . . . . . 176
Sodium bicarbonate . . : . . . . . 1750
Sodium carbonate . . . . . . . . 245
Potassium bicarbonate . . . . . . . 078
Magnesium bicarbonate . ] : o - ] . 66.55
Magnesium carbonate . . . . . 0 . 163
Calcium bicarbonate . . . . . . . 57.32
Manganese bicarbonate . 5 . . 5 . . Trace.
Ferrous carbonate . g . . . . . . 1.53
Silica ; . . e . . . . . . 7.23
Alumina . . . . . . . . . . 012
Organic matter . . ; . . . . . Trace.

Total solids . . . . . . . . 156.86

Free carbonic acid gas, 85.90 grains,
Temperature of water, 77° F.

This water is more diuretic and laxative than the Seltzer. The
Highland bathing water is artificially heated. It is also an alka-
line-saline fluid with considerable carbonic acid gas and some iron.
The baths are used for rheumatism and joint-affections.

HOT BORATE SPRING,

Lake County.

This remarkable spring is situated near the town of Lakeport
and on the edge of Clear Lake. The spring flows 18,000 gallons
per hour, and has a temperature of 124° I%. (July, 1888). On
analysis it is found to contain the following mineral ingredients :
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HOT BORATE SPRING.
Alkaline-saline. Borated and ammoniated.

One U. 8. gallon contains:

Solids. Grains.
Sodium chloride . . . . . . . . 86.82
Sodium bicarbonate . . . . . A . 7540
Sodium biborate . . . . . . . . 201.75
Potassium iodides . . . . . . . c 0.12
Potassium chloride . . . . . . . . Trace.
Potassium bromide . . . . . .
Potassium bicarbonate . . . . . . . 4.26
Ammonium bicarbonate . . . . . . 96.20
Magnesinm bicarbonate . 3 o . 3 c c 0.73
Calcium sulphate . . . . . . . . Trace.
Alumina . . . . . . . . . L 2.04
Silica 3 . . . . . . . . 7.96
Organic matter . . . . . . . . 9.07

Total solids . . g . . . . . 483.95

Free carbonic acid gas, 30.75 grains.

An analysis by Dr. Moore shows a much smaller percentage of
borax—103 grains per gallon.

The spring is remarkable on account of the excessive amount of
borax and ammonium salts which it contains. Professor Whitney
states that the water is changeable both in its rate of flow and in
its proportion of mineral ingredients. It is used in Lakeport and
vicinity for kidney and bladder troubles. It is claimed that the
water has dissolved a stone in the bladder.

HOT MUD SPRINGS,
Siskryou CouNTy.

Extensive hot mud beds and springs are.found on the banks of
Shovel Creek. The locality is filled with sulphurous fumes, and
heavy incrustations of native sulphur deposits may be seen around
the margins of the springs. A small resort has sprung up at this
place, and chronic rheamatic and crippled invalids are said to
improve while using the baths.

HOT SPRING ON PAOHA ISLAND IN MONO LAKE.

This spring has a temperature of 110° ¥. Although on a small
island in the middle of Mono Lake, which contains 3000 grains of
salt to the gallon, this spring has only 37.88 grains in a similar
amount of water.

_ HOUGH’'S MINERAL SPRINGS,
Laxe CouNTyY.

These springs are pleasantly located on the north side of Cache
Creek, about thirty-two miles from Williams, at an altitude above
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the sea-level of 1960 feet. The place is reached from San Fran-
cisco to Williams or Calistoga by rail, and thence by stage. The
waters are all cold, having a temperature of 60° F.

No. 1, the main spring, contains magnesia, soda, silica, alumina,
and ferruginous salts, with an excess of carbonic acid gas. The
water is tonie, aperient, and diuretic.

No. 2 flows from an artificial well dug about twenty-five feet
deep. It is strongly impregnated with iron and magnesia salts,
and large draughts produce free evacuations.

No. 3, also a well, twenty-eight feet deep, contains some sulphur
and is much used for cutaneous and rheumatic diseases.

No. 4 is a carbonated water. The resort is a pleasant one, and
is gaining in public favor every year.

HOWARD SPRINGS,

Laxe CouUnty.

Post-office, Putah. Hotel and cottages. Access from San Fran-
cisco, Sacramento, or Woodland to Calistoga, thence by stage to the
springs. These are some fourteen in number, and are picturesquely
located in a mountainous pine region 2240 feet above the level of
the sea. Following is a quantitative analysis of the principal
springs by Professor W. T. Wenzell, California College of Phar-
macy, San Francisco :

One U. S. gallon Excelsior The Twins Eureka Neptune Soda
contains: Spring. Spring. Spring. Spring. Spring.

No. 1. @, 2% No. 3. No. 4. No. 5.
Solids. Grains. Grains. Grains. Grains. Grains.
Sodium chloride . . 101.67 80.96 35.70 29.61 9.38
Potassium chloride . 1.13 19.71 25.65 14.64 12.81
Lithium chloride . . 8.35 0.03 0.09 0.06 .
Sodium bicarbonate . 384.10 73.97 82.35 .. 37.72
Magnesium bicarbonate 2.81 114.10 110.25 73.34 59.32
Calcium bicarbonate . 6.30 10.88 5.84 32.14 35.64
Iron bicarbonate . . 1.85 1.14 . 0.0 o ..
Alumina . . . 0.03 0.15 0.10 0.19 0.13
Ocxide of iron . . c . Ce 4.95 0.20 0.09
Silica . . . . 13.10 9.24 3.40 8.34 6.95
Organic matter . o 0.14 0.32 0.20 0.25 0.26
Total . . . 156.84 260.50 268.53 158.77 152.28

Cubic ins. Cubic ins. Cubic ins.  Cubicins. Cubicins.
Free carbonic acid gas . 134.00 77.50 150.00 120.00 117.00
Temperature . . 75° 102° 110° 85° 60°

The ¢ Excelsior Spring’’ is quite similar to some of the Saratoga

springs of New York. It will be observed that the percentage of
sodium chloride is much less than that of its namesalke, the Sara-
toga Excelsior, while the amount of sedium bicarbonate is about
twice as great. The water is mildly purgative, and on account of
the large quantity of lithia which it coutains is useful in a number
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of urinary complaints, especially caleulus and gravel. The “ Twins ”
No. 2, although only six feet apart, show a remarkable difference
of temperature, one being cold at 50° I., the other thermal at
102° . The water of the hot spring is a very effective purga-
tive, and is used in habitual constipation, chronic dyspepsia, and
in certain diseases of the liver and kidneys. Owing to the large
quantity of iron contained in the ¢“ Eureka’’ spring (No. 3), it has
gained great celebrity in the treatment of anzemia, debility, cte.
The ‘¢ Neptune’ (No. 4) is also quite rich in iron, besides con-
taining, as the analysis shows, considerable quantities of magnesia,
lime, and soda. The water is tonic and mildly laxative in its
action. The ¢“Soda’’ Spring (No. 5), being very rich in carbonic
acid gas, forms a pleasant, cooling, effervescent draught, if taken
directly from the springs. It contains a little iron and has mild
tonic properties.

KLAMATH HOT SPRINGS,
* Sisg1vou COUNTY.

These springs are located on the Shasta Division of the Southern
Pacific R. R., some eighteen miles from Ager. The resort is 2700
feet above the sca-level, and is surrounded by a wild and pictur-
esque country with snow-capped mountain peaks and hills clad in
evergreen forests. There are ample accommodations for invalids
and guests, as well as excellent bathing facilities. The waters are
alkaline-saline and sulphurous. Some of them are carbonated.
The springs have already gained considerable celebrity in the
treatment of chronie rheumatism, gout, synovitis, chronic cutaneous
diseases, dyspepsia, ete.

‘ LAKE TAHOE, or CARNELIAN HOT SPRINGS,
Pracer County.

These hot and cold mineral springs are located on Carnelian Bay,
at the northern end of Lake Tahoe. They form part of the attrac-
tions of this famous inland sea. They are reached by rail to
Truckee, and from thence by stage over a good mountain road in
about two and one-half hours’ drive. The scenery en route is
grand. The Truckee River is crossed and recrossed, mountain
sides and heights are scaled, and fertile valleys, on which graze
immense herds of cattle, are traversed. Forests of beautiful pine
and cedar rear themselves at intervals; humming saw-mills fill the
air with life, and wild, romantic views greet the eye at every turn.

Lake Tahoe is a noble sheet of water, having an altitude of 6202
feet above the sea-level. It is divided by the California and
Nevada State line, has a length of twenty-one miles, a width of
twelve miles, and is 1645 feet in depth.

The appointments at the springs resort are very complete. Ex-



150 MINERAL SPRINGS AND WELLS OF UNITED STATES.

cellent bathing facilities have been provided, where all kinds of
cold and hot sulphur baths may be taken. The springs are about
“fifty in number, and are well kept and cared for. The waters are
sulphurous and saline, and a few are carbonated. They contain
sodiom chloride, calcium sulphate, silica, organic matter, magne-
siam sulphate, and free sulphureted hydrogen gas. The baths are
used with success in rheumatic and gouty troubles, and the waters
are taken internally for liver and kidney disorders, chronic consti-
pation, and cutaneous diseases. The high altitude and invigorating
mountain air recommend the location as a resort for broncho-pul-
monary affections. There are excellent facilities for camping, hunt-
ing, and fishing in the vicinity.

LANE MINERAL SPRINGS,
CALAVERAS COUNTY.

These springs lie thirty-five miles east of Stockton. They are
1000 feet above the sea-level, and are surrounded by hills and val-
leys clad in forests of pine. The main spring flows from 50 to 75
gallons per hour. The following probably incorrectly reported
analysis 1s said to have been made by the San Francisco Refining
and Analytical Association :

LANE MINERAL SPRINGS.
Acid-chalybeate.  Sulphureted.

One U. 8. gallon contains:

Solids. Grains.

Iron carbonate 5 . . . . . . . 122.00
Magnesium carbonate . 5 o : . 5 . 38851
Epsom carbonate (?) . . . . . . . 29.76
Alumina . . 3 . . . . . . . 2.01
Sodium carbonate . . . . ; . . . 8.52
Free sulphuric acid . . 5 . . ; . 15.24
Silica . . . . . . . . 15.20
Potassium carbonate . . . . . . . 18.01
Organic matter 0 o o . . . . . 2.72
Total solids . . . . . . . . 251.97

Free sulphureted hydrogen gas, 105 cubic inches.

This water has been in use for several years, and is said to be
beneficial in constipation, dyspepsia, chronic malarial poisoning, and
in kidney and liver complaints.

LITTON SELTZER SPRINGS,
Soxoma COUNTY.

Post-office, Healdsburg. Hotel and cottages. Thesc excellent
seltzer and soda springs are located about four miles north of ITealds-
burg, on the line of the San Francisco and Northern Pacific R. R.
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The springs and adjoining property—abont 1000 acres—have been
incorporated, and extensive buildings, in the way of hotels, cottages,
bath-houses, etc., are contemplated. Some of the waters are used
commercially. The water is slightly acid when first drawn, but by
exposure it loses its carbonic anhydride and becomes alkaline. The
following analysis was made some years ago by Dr. Winslow Ander-
son :
LITTON SELTZER SPRINGS.
Alkaline-saline.  Aluminous.  Chalybealte.

One U. 8. gallon contains :

Solids. Grains.
Sodium chloride . 5 . . . . . . 79.34
Sodium bicarbonate . . . . . . . . 6.26
Sodium carbonate . . . . : . . . 7273
Potassium carbonate . . . . . . . 3.60
Magnesinm bicarbonate . . . . . . . 13.90
Magnesinm sulphate ae o c 2 ; . . 6.75
Calcium bicarbonate . . . . . . . 14.05
Calcium sulphate . . . . . . . . 5.03
Ferrous carbonate . . . . . . . . 214
Alumina . . . . . . . . . . 6.81
Borates . . . . . . . . . . 443
Lithia . . . . . . . . . . Trace.
Ammonia . . . . . . . . . . 0.33
Silica . . . . 4 . . . . 8.09
Organic mattel . . . A . 5 . . Trace.

Total solids . . . s . S . 223.46

Free carbonic acid gas, 375.60 grains.
Temperature, 62° F,

A previous analysis by Prof. Hanks showed 228.69 grains in
solids and 383.75 grains in carbonic anhydride to the United States
gallon. The temperature of the water is 62° F.

It is much used as an antacid in dyspepsia, and in uric-acid states.
The water has aperient and diuretic properties.

MARK WEST SPRINGS,
‘Sonoma CouNTy.

Hotel and cottages. This resort is situated eight miles from Santa
Rosa near the famous ‘¢ Petrified Forest,”” on Mark West Creek.
It is reached by rail to Calistoga or Santa Rosa, and thence by car-
riage or stage over a picturesque drive to the springs. The moun-
tain region along the road is coming under a high state of cultivation,
and beantiful villas and private mountain retreats are springing up
in all directions. The springs are beautifully located at an elevation
of 800 feet in-a small valley formed by the junction of four canyons.
The hotel and grounds are at the bases of three venerable mountains,
known as Mt. Washington, Mt. Lincoln, and Mt. Grant. The air
is clear and dry, the temperature ranging from 80° to 90° F., with
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cool, bracing sea breezes. There are excellent hotel accommoda-
tions and several cottages for family nse. Hot sulphur and mud
baths have been constructed with all facilities for the comfort of the
visitor or invalid. There are several springs on the place, one of
them, a sulphur spring, yielding about 200 gallons per hour. The
temperature of the water is 82° F. It contains :

Sulphate of sodium. Carbonate of lime.
Sulphate of magnesium. Silica.

Salts of potassium (trace). Alumina.

Chloride of sodium. Free carbonic acid gas.
Carbonate of sodium. Sulphureted hydrogen gas.

Carbonate of potassium.

There is also a strong chalybeate spring, yielding 600 gallons
of water per hour, having a temperature of 65° F. The largest
spring has a flow of 5000 gallons hourly; this is a sparkling carbo-
nated water, very palatable, and gently aperient in its action. The
water at these springs has been found useful in a considerable variety
of affections. The baths are salphurous.

MONO LAKE,

Mox~o CouNTy.

This remarkable body of water is located near the centre of Mono
County, about ten miles south of the town of Bodie. The length
of the lake from east to west is about fourteen miles, and its greatest
breadth nine miles. Its altitude is 6370 feet above the sea-level.

In his article on the ‘“ Mineral and Thermal Springs of Califor-
nia,”” read before the Ninth International Medical Congress, Prof.
W. F. McNutt likens this lake to the Dead Sea of the Holy Land.
The analysis shows, however, that the waters of this lake (see
below) are not so salt as those of the ancient Palestine sea. The lake
receives much of its water and its salts from the rivers and creeks
which flow through voleanic soil and empty into it. Numerous
springs are found all over the lake. The most curious of these are
some of the fresh-water springs, holding in solution small quantities
of calcium carbonate, which precipitate and deposit around the open-
ing of the springs, forming irregular tubes clustered together in
columns. These vase-shaped structures are ten to forty feet long
and rise from the bottom of the lake upward and above the surface.
In the centre of these columnar pillars are small holes through
which flows this sweet water. In Mono Lake we find several
islands, some of them two or three miles in length. Their compo-
sition is of volcanic material, and all over the surface are hot
springs and jets of hot steam, making the surrounding water quite
warm. On several of these little islands are small craters, fifty or
more feet in diameter. They are now filled with water. All
around Mono Lake are unmistakable evidences of great volcanic
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activity during the tertiary and post-tertiary periods, and there are
the best of reasons for believing that the lake itself is a large extinet
crater. The water, being likened to the Dead Sea, was supposed to
be destitute of life. There are found, however, numerous worm-
like, minute organisms, plainly visible to the naked eye, in the water
near the surface. The larvee of these animals are thrown upon the
shores of the lake by the waves, and there accumulate in large quan-
tities. The scenery around Mono Lake is grand and impressive.
Situated as it is at so high an elevation, and surrounded on all sides
by snow-capped mountains, a picture is presented to which only a
true artist could do justice.

The water is more like a bitter brine to the taste than a mineral
water. Its action is exceedingly diuretic, even in small quantities.
Several analyses of this water have been made. The following one
by Dr. Winslow Anderson is, perhaps, the most complete and com-
prehensive :

MONO LAKE.
Muriated-saline. Calcie.

One U. S. gallon contains :

Solids. o Grains.
Sodium chloride . . . . . . . . 795.24
Sodium carbonate . . . . . . . 26.40
Sodium sulphate . 5 . . . 5 . . 17.10
Sodium phosphate . . . . 2 . . 5.93
Potassium chloride . . . . . . . 28117
Potassium carbonate . . . . . . . 10.60
Potassium phosphate . c 5 . 5 0 0 3.05
Magnesium chloride . . 5 o . . . 865.60
Maguesium carbonate . 5 c . o o a 9.45
Magnesium sulphate . 5 c 5 . . . 127.50
Calcium chloride . . . . . . . . 1075.55
Calcium carbonate . 5 . . . . . 52.76
Calcium sulphide . . . . oa  a . . Trace.
Calcium sulphate . 3 . 5 5 5 . o 57.07
Ferrous carbonate . . . . . . . 714
Alumina . . . . . . . . . 26.63
Borates . . . A 5 . . . . . 19.75
Silicates . . . . . . . . . 9.62
Organic matter - . . . . . . . 24.60

Total solids . . . . . . . 2915.16

Gases. Cubic inches.

Free carbonic acid gas . . . . . . . 17.16

Free sulphureted hydrogen . 5 5 . o c 0.62
Temperature of water, 63° to 80° F.

The composition will probably vary somewhat in different locali-
ties, being influenced by the proximity of the various springs.
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NAPA SODA SPRINGS,
Narpa CouUNTy.

Post-office, Napa Soda Springs. Hotel and cottages. Access:
Take Oakland Ferry (from San Francisco) at 8 a.. for Napa City,
forty-six miles distant, arriving at 10.10 A.».  Then take stage to
springs, five miles distant. Spring, summer, and autumn, are
suitable seasons for visiting the springs. The resort is charmingly
located on the southwestern slope of the Coast Range, at an eleva-
tion of about 1000 feet above the level of the sea. TFrom the
Rotunda Hotel many beautiful views are spread before the eye in
all directions. Looking southward over the beautiful valley of
Napa County one sees a landscape seldom surpassed for loveliness,
and which always remains fresh in the memory. The green fields,
cultivated farms, orchards and vineyards, gardens and houses, check-
ered here and there in an irregular manner with straight and wind-
ing lanes, creeks and rivers, and groves of stately oaks, and in the
distance the San Francisco Bay, glistening and rippling in the sun’s
rays, blend to make a harmonious whole, to which only the trained
tongue or pen can do justice. To the westward may be seen the
great Pacific, guarded by the sentinel, Mt. Tamalpais, and many
ranges of mountains and hills. To the eastward Mt. Diablo looms
up in the distance, half-veiled in violet mists. To the north we see
Mt. St. Helena and the Coast Ranges with their rich alluvial valleys.
The local picture of Napa Soda Springs is scarcely less interesting.
We find groves of oaks gracefully festooned with immortal mistle-
toe, the tall and stately pine and the Eucalyptus giobulus, lawns and
flower beds, cultivated and natural, with many shady nooks and .
sylvan bowers—combined nature and art—produocing as lovely a
spot as the tired business man with his family, or the invalid with
his many ailments, could possibly find. The climate is warm, dry,
and salubrious, uniting the advantages of mountain air with breezes
direct from the sea. 'The mineral springs here are among the most
noted in the State. They number twenty-seven in all, with an
average daily flow of about 4000 gallons. The temperature of the
water ranges from 65° to 68° F. The main spring, the Pagoda,
from which most of the commercial Napa soda is obtained, is an
alkaline-chalybeate water strongly charged with carbonic anhydride.
It is delightfully clear and sparkling, and has an agreeably pungent
taste. Following is Dr. Anderson’s analysis :

PAGODA SPRING (NAPA SODA SPRING).
Alkaline-chalybeate.
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