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LETTER OF TRANSMITTAL. 

0FFICJ;: OF THE GEOLOGICAL SURVEY, } 

JEFI<'ERSON CITY, MISSOURI, 

December 24, 1892. 

To the President, Governor Dctvicl R. Francis, ancl the niernbers of the 
. Board of Managers of the ·Biireau of Geology ancl Mines : 

GENTLEMEN: 

I have the honor to transmit, herewith, a Report on the Mineral 
Waters of the State, by Prof; Paul Schweitzer, assistant geologist. 

The investigation of · the mineral waters of the State was one of the 
first subjects to engage the attention of tlle present Survey. Missouri, 
altbougll not in possession of many handsomely improved resorts whose 
waters are of such wide reputation as to attract mal)y visitors from 
·abroad, has yet a great number of mineral springs, many of them of 
undoubted medicinal value, which are patronized by citizens of the 
State. Tlle majority of people are unable to avail themselves of the 
cures of the well known but distant resor~s, and, hence, have recourse 
to what is provided at home. The investigation and the preparation 
of this report were, hence, undertaken principally for the following 
reasons: ( 1) To determine the composition and character of the waters 
and their values as compared with other waters which have acknowl
edged medicinal virtues. (2) To furnish an exact and full statement 
of the results reaclled, particularly for the use of physicians. (3) To 
supply certain suggestions for tlle guidance of the citizens of the State 
in the use of these waters. ( 4) To make the fact of the existence of 
these waters authoritatively and widely known with the object of inter
esting others in developments and improvemen_ts at the different local
ities. 

As is stated in the preface fo11owing, the examination of the min 
era! waters was first begun under direction of Mr. A. E. Woodward,. 
as8istant geologist; after the latter's death it was continued anrl com
pleted by Prof. Paul Schweitzer. The part thus contributed by Wood
ward is well-nigh the o'nly product of his professional career which can 
stand as a memorial of his short but promising life. It is thought, 
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therefore, that a short sketch of his life is appropriately introduced 
here. 

Amos Erastus Woodward was appointed assistant geologist on the 
Missouri Geological Survey in December, 1889, and reported in Jeffer
son City early in January, 1890. The division of the Survey work 
assigned him was chemistry and mineralogy, and, as included within 
these subjects, he began at once an examination of the mineral waters 
of the State. He was the son of Erastus Woodward and was born in 
Charleston, Massachusetts, May 4, 1866. He subsequently moved to 
Somerville, Massachusetts, where be attended school and ultimately 
was graduated from the high school of that place. He entered the 
Massachusetts Institute of Technology in September, 1884, and was 
graduated from there in June, 1888, in the department of mining 
engineering. While a student in Boston he gave much attention to the 
geological side of hii; profes11ion, and applied much of the spare time 
of bi8 college terms and of his summer vacations to visits of points of 
interest in tlie vicinity. During the summer of 1888 he was attached, 
as assistant geologist, to a field party of the U. S. Geological Sur
vey under the charge of Mr. C. W. Hayes, and was engaged in map
ping the sedimentary rocks of northern Georgia and Alab9.ma. Later 
be was assistant in the geological department of the Magsachm;etts 
Institute of Technology. During the summer of 1889 he held the 
position of chemist and assayer to one of the lead and silver smelt
ing companies in Castle, Montana. It was soon after resigning this 
position that Mr. Woodward accepted the appointment on the Mis
souri Geological Survey. He continued with the Survey for a little 
over a year, resigning the 1st of April, 1891, to accept the position of 
chemist and metallurgist of the Cumberland Mining and Smelting Co. 
at Castle, Montana, at a great advance in salary; shortly before he 
was taken sick he was appointed superintendent of the reduction 
plant. This position be held up to the time of bis death. 

It is seldom that there is such unanimity of expression concerning the 
character and promise of a man as in the case of Woodward. His 
assistants and instructors in college, and his superior officers in the 
various positions which be held after graduation unite in expressions of 
esteem. " His record as a student was one of the best." " I also 
knew Mr. Woodward to be prompt, energetic and conscientious in 
his work." " He was my pupil at the Institute for three years, and a 
better student or a finer fellow I have rarely if ever seen." " All his 
work was done in tlie most prompt and thorough manner." "I founrl 
him an energetic worker and a careful, accurate, scientific observer." 
"Mr. Woodward was considered a most trustworthy and honorable 
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man." These are quotations and extracts from some of the letters 
written by different professors and employers with whom he was 
associated,· and in these expressions the writer cordially joins. 

On coming to the Geological Survey, Mr. Woodward plunged into 
the work with all the ardor and energy natural to his temperament. 
The Survey was just then being organized and the burden of work was 
necessarily great upon all. In his department a laboratory had to be 
practically designed and equipped. He took hold of this work with 
great interest, providing all details with careful thought. He even 
went so far as to purchase out of his own pocket expensive instruments 
which were used by him in the interest of the Survey. During the 
delay incidental to such preparation, work necessarily accumulated and, 
after things were in working order, Mr. Woodward was at his desk or 
in the laboratory at all hours. By eight in the dark winter mornings 
bis work would be started and often the midnight hour would find him 
still at it; it was an enthusiasm born of true love for his work. It was 
necessary, in order that too serious delay might not arise, that field 
work should be prosecuted during the winter of 1890, and several 
weeks were spent by Woodward in the field despite the inclement 
weather. After this, office and laboratory work were again pushed with 
the same ardor. The atmosphere of a laboratory is at no time condu
cive to the best of health and when to this is added overwork and a 
long continued spell of such a sedentary occupation, the effect upon 
one's constitution can readily be imagined. 

During the late autumn of 1890 and the winter of 1891 evidence 
of nervous exhaustion was noticeable in the case of Woodward. It is 
true that he lightened his work considerably during that time, and, 
had he not been subjected to additional physical and mental strain, he 
would probably have soon regained his natural vigor. The new work 
which he took up, however, necessitated an entire change of climate; 
lie removed to a high altitude, which is, in itself, injurious to some con
stitutions and, in addition, he was subjected to the mental strain of 
organizing and starting new work. About three weeks before his 
death he was taken down with mountain fever and was obliged to take 
to his bed. His sickness at first manifested only the usual symptoms 
that accompany this lingering illness; but gradually he got weaker 
and weaker under it. In previous years he had received medical 
treatment for heart trouble. This same derangement began again to 
renal itself as his body grew weaker from the effects of this prolonged 
fever. During the last few days, to all appearances, the fever w&s 
beginning to leave him, but the new bodily trouble was increasing in 
its virulence. The attack of this second malady was more than his 
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impaired strength could stand, and on September 18, 1891, sho1tly 
after noon, he quietly and peacefully passed away. 

An incident which adds especial pathos to the circumstance of bis 
death was the fact of his betrothal at the time to a young lady living in 
California. The day of his death was the day fixed for her to leave 
her home to be married in Helena, Montana. A dispatch announcing 
his deatll on that very day prevented the journey. We seek in vain to 
understand the purpose of this sudden ending. Sadly we recognize that 
in place of tbe fine shaft which this promising life might have reared 
for itself as a monument, we can only direct attention to this rough 
hewn and l!alf completed column. 

At the time of his resignation, Mr. Woodward's work covered but 
about half of the State. Part of his results had been published in 
Bulletins 1 and 3 of the Survey; but much remained unpublished and 
unwritten. Many of his notes were merely in note book form or were 
roughly written out on sheets of pap~r. Most of the samples of water 
collected by him, however, had been analyzed and the results calcu
lated out. In the following report those descriptions which have been 
derived from Woodward's notes have been credited to him by Prof~ 
Schweitzer by the addition of the initial (W. ), and similarly with 
regard to the analyses. The photographs for almost all of the illustra
tions in this report were taken by 1\Ir. Woodward during his trips into 
the field. 

With this fragmentary material Prof. Schweitzer began his work and 
expanded it rapidly. The subject was, however, not a new one to 
him. During the many years that he bas held the position of professor 
of chemistry at the State University he bas had submitted to him for 
examination mineral waters from all parts of the State. He has thus 
had opportunity to become thoroughly familiar with all the different 
waters, and has been led to give the subject much thought and study. 
The necessary field work to supplement what bad been done by Mr. 
Woodward, was conducted by Mr. J. D. Robertson during the summer 
of 1891. He visited a large number of localities in the central and 
southern portions of the State, made the necessary descriptive notes 
and collected most of the samples for analysis. He is duly credited 
with this work in the following report by addition of the initial (R.) 
after the heading of an analysis or description made by him. The 
analytical work on these samples was conducted by Prof. Schweitzer 
and, in addition, all of the results of Mr. Woodward's analyses were 
recalculated by the former. The plan of the following volume and 
the arrangement of the matter is almost entirely Prof. Schweitzer's 
and to him is due the credit of it. He is also the exclusive author of 
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the three chapters of Part I. The vast amount of labor involved 
in all this analytical work and in the calculation of the results can only 
be imagined by one who bas had experience in such work. I person
ally feel ·grateful to Prof. Schweitzer for the manner in which he has 
done this work, as well as for the readiness with which he has accepted 
suggestions and Dgreed to modifications, which seemed necessary from 
time to time. 

The plates of this volume constitute a very prominent feature. They 
have been liberally introduced not so much, if at all, for their scientific 
value, as in order to convey a clear, graphic inea of the location and 
improvements of the various springs, facts which have much weight in 
determining the fnture of any resort. 

For assistance in prosecuting this work the Smvey is indebted to 
many citizens of tbe State, the names of all of whom space will not 
permit us to include; among these, however, we wisb particularly to 
mention Mr. Leslie Marmaduke, of Sweet Springs; ]\fr. Henry Strother, 
of Marshall; Dr. J. H. Britts, of Clinton; Mr. T. 0. Stump, of 
Monegaw; Mr. E. T. Keim, of Kansas City; ]\fr. F. C. Frost, of 
Plattsburg; Jurlge E. H. Norton, of Platte City; Capt. John Halstead, 
of West Plains ; Mr. John Clark, of Warsaw; Mr. L. F. Jones, of 
Cassville; ]\fr. Kim. Winston and J. Mr. G. Martin, of Nevada. 

The printing of this report, as well as of the preceding Vol. II, on 
the iron ores of the State, was done by the Nixon-Jones Printing Co. 
of St. Louis. Tbe creditable manner in which they have done the 
work speaks for itself; but when it is understood that these two reports 
were both set up, printed and bound almost entirely within the period 
of a little over a month, the res11lt is truly remarkable. With this un
avoidable haste it was, however, impossible to prevent some imperfec
tions creeping in and some mistakes escaping detection. To this cause 
must be attributed, in a large degree, such errors as may be observed, 
either in the facts stated or in the literary character of tlie report. 

Very respectfully submitted, 

ARTHUR WINSLOW, 

State Geologist. 





PREFACE. 

It is proper to make certain statements in regard to the preparation 
of 1his report. Designed originally by the head of the Geological Sur
vey and partly executed by its subordinate officers, it fell to the writer 
first to extend and complete the chemical work and later, after the 
untimely death of Mr. Woodward, to gather together the threads run
ning through field notes and memoranda and weave them into a whole. 

To prepare a REPORT ON THE MINERAL WATERS OF THE STATE, that 
would call attention to their variety and value without seeming a mere 
advertisement; that would give reliable information concerniug their 
character · without being too concise or too technical ; that would be 
useful and acceptable to the people without giving up its scientific pur
pose of adding to our knowledge of the geologic history of the State, 
was the problem to be solved. No similar work existed to guide aim 
or execution and, while the subjects of science are doubtless not 
antagonistic to the dema.nds of utility, yet each is pursued in so differ
ent a manner as to render equal justice a matter of exceeding difficulty. 

In bow far the task has been accomplished, how successfully scien
tific accuracy bas been made lo go side by side with practical usefulness, 
must be left to the decision of others. 

May the work, which has been largely a labor of love, prove serv
iceable to the people and at least suggestive to the medical profession . 

P. SCHWEITZER. 

(xi) 
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PART I. 

MINERAL WATERS. 

A General Discussion of the Origin, Composition 

and Therapeutics of Mineral Waters. 





THE MINERAL WATERS OF MISSOURI. 

BY PAUL SCHWEITZER. 

CHAPTER I. 

THE ORIGIN OF MINERAL WATERS. 

Introductory Remarks. - Mnrlatlc and Alkaline Waters. - Snlphatic and Chalybeate 
Waters . - Snlphnr Wate rs. 

INTRODUCTORY REMARKS. 

Definition of 11Iineral fVate1·. The term " mineral" is usu
ally applied to any natural inorganic body having a definite 
chemical composition. In this sense water itself is a mineral 
and to speak of a " mineral water " a tautology were it not that 
the term has, by common consent, assumed a very restricted 
meaning. According to this a mineral water is not a water that 
holds mineral matter in solution, for none but the purest distilled . 

A mrneral water 
waters are free from this; but a water, either natural or artificial, ~~JJ~!!;:11~:!~. 
that possesses medicinal virtues. As these virtues depend in 
most cases upon the presence within the water of certain chem-
ical constituents, those waters which contain these are called 
mineral waters. 

The constituents of mineral waters are plainly derived from the 
body of the earth itself, either by a simple process of solution or 
by solution preceded or accompanied by chemical action. In Its constituents 

discussing, then, the origin of mineral waters, the inquiry may from the soil. 

advantageously follow these separate leads and begin with the· 
simplest, that of mere solution. 

Tlte P1·ocess of Pormation. All atmospheric waters descend
ing upon our globe, hasten to lower levels. They either form on 
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its surface the various streams, creeks and rivers or penetrate to 
a .2:reater or less depth the outer shell of the earth, whence they 

Solution an ti ~ 

chemism active. issue to be eventually reunited in the all-embracfog ocean. 

Fossil oceans. 

During this passage the solvent power of the water is active and, 
in proportion as it meets readily soluble substances, becomes 
charged with them, to be called, as the case may be, a soft or a 
hard water, a water surcharged with mineral matter or a mineral 
water proper. All such come from the interior of the earth, 
though, not all, having this origin, are called mineral waters. 
Some one or more constituents with a distinct and noticeably 
curative effect upon the human body in ailment are required to 
give them this character; and, just as these constituents form 
the basis of the cias,:ification adopted, they likewise prove a 
guide in the present discussion. Muriatic and alkaline waters 
are the products of a simple process of solution; sulphatic and 
chalybeate, as also sulphur waters, those of a process of chemical 
action and solution combined. The former remove from the 
rocks, through which they force their way, what is ready formed 
and soluble, the latter are witnesses or agents in producing what 
they afterwards retain. 

MURIATIC AND ALKALINE WATERS, 

The muriatic waters, as detailed elsewhere, are solutions of 
mineral matter, that at one time was a portion of an ancient 
ocean; as this had changed during geo°Iogic times through evap
oration, heat or mutual interch'.mgf' of constituents, so the 
muriatic waters of to-day arc varied and represent in their com
positions the various conditions of these fossil oceans; quality of 
mineral matter, therefore, is what interests the geologist; quan
tity, is what constitutes its commercial or therapeutic value. 
This vast inland ocean, covering the interior of the north Amer
ican continent for thousands of square miles, became encroached 
upon by the land forming to the east and west and north, with 
islands rising here and there out of its waters, until it was forced 
back to its present site. Duri11g such uprisings of the lands 
many small portions of the sea were cut off permanently or for 
a time to leave their mineral contents behind as witnesses of 
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their former existence. These minerals are reached to-day by 
the percolating waters and re-appear once more in the form of 
springs or artesian wells, or when near enough to the surface, 
as licks or seeps such as are represented abundantly in Mis
souri. 

Sulplturetted Hydrogen, its Occun-ence and S0u1·ce. There is 
one constituent, however, of these brines that requires special 
mention; hardlv any one of them is entirely free from it, and 

• Condition and 
yet itl:! presence has not been deemed of sufficient importance to medicinal valne 

. of snlphnretted 
disturb either the cla~sification followed or the present discus- hydrogen. 

sion; this is sulphuretted hydrogen, a gas contained in the mu-
riatic waters of Missouri, in quantities all the way from a trace 
to a liLtle more than a tenth of a grain per gallon. This latter 
quantity ( more accurately 0.1549 grains) represents about eight 
cubic inches of the gas per gallon, or oue cubic inch per pint. 
Muriatic waters from other States and from Europe contain, 
likewise, rarely more, while a number of alk:tline waters with 100 
grains or less of mineral matter to the gallon contain five and 
six, and sometimes ten times as much of this sulphur compound. 
It seems plain, then, that muriatic waters with 400 to 2,000 
grains of saline constituents, and, at the best, only two tenths of 
a grnin of sulphuretted hydrogen, must owe their therapeutic 
virtues chiefly to the former, while alkaline waters with only 50 
to 150 grains of mineral matter and one to two grains of sul-
phuretted hydrogen owe theirs in all probability mainly to the 
latter. The two, therefol'e, belong to different classes of mineral 
waters and not to different groups of the same class, a view still 
further supported by the fact that the muriatic waters contain 
the hydrogen sulphide free, simply dissolved in the water and 
easily volatilized, so that when they are taken internally and have 
to be diluted on account of their strength, the sulphuretted 
hydrogen can sca1·cely be of any medicinal value. The alkaline 
waters on the othel' hand contain it in part at least, in· com hi na-
tion and it is, therefore, more lasting and certainly much more 
effective therapeutically. 

The origin of the gas in the two cases iti prob:thly aim differ-
. . t , . t , l Tl . t' Snlphnretted cnt; rn some ms ances 1t 1s cer am)' so. 1e n1urrn 1c waters hydrogen pro -

. . . . , . • dnced by reduc -
l'ece1 ve it as the s1111plc re1mlt of the actwn of organic matter 111 tion . 
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the presence of carbonic acid upon calcium sulphate; 1 it is acci
dental, as it were, and therefore variable, as is shown by careful 
analyses made at different times of the waters of the same spring. 
In the alkaline wate1·s volcanic action (heat) is more off en the 

Prc°a~~g~ctg~iic1~!: effective cause. Steam and metallic sulphides, often doubtless in 
the presence of carbonaceom, matters, act upon each other under 
great pressure and with much energy. As a result of such 
action gases are evolved, one of which is hydrogen sulphide, 
which escape and are usually taken as the evidence of distinctly 
volcanic action. But it is plain that, wherever such active fOl'ces 
are at play to-day they are merely the after tossings of the 
tremendous activities of former ages. No ocean or lagoon could 
exist for any length of time over an open volcanic hearth. 
The water would either conquer and close up the volcanic vents, 
rendering perhaps other and more distant openings necessary; 
or would be subdued, and by the rising of a crater-like orifice 
above its surface be crowded further and further back. In 
neither case could sulphuretted hydrogen, thus generated, find 
salt waters to impregnate; but, before escaping, the- gas might 
easily meet waters in levels higher than those of the present 
saline deposits, which would absorb it, and in proportion to 
their distance from the seat of volcanic action, the waters would 
appear in the form of hot or cold sulphur springs. Such springs 
are usually alkaline and not represented in Missouri; the two 
typical sulphur waters described later derive their sulphuretted 
hydrogen like the brines from reduced sulphates. 

The Alkaline waters of Missouri furnish a second class of 
waters, purely the result of solution, though some such waters 
in other parts of the world may have a different origin. Their 
eources areshallow,general1y in the immediately underlying lime
stones and sandstones, and in proportion as the latter are pure 
and contain but little soluble matter, these waters often con-

A11~glJ~TtJtt:::;~. stitute, from their absence of tleleterious ot·ganic substances, 
era! matter. admirable types of domestic potable waters. Their normal 

1 This action is so well established that in bottling waters containing much 
carbonic acid and calcium sulphate great care must be exercised not to let 
fibers of straw or similar organic matters get into the bottles, since in such 
case sulphuretted hydrogen would be sure to make its appearance. 
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<.:onstituents are 10 to 20 grains of calcium carbonate with some 
-sodium and magnesium carbonates and a little lithia and sodium 
-chloride. Such waters are sometimes obtained by drilling to a 
greater or less depth, as is illustrated by various artesian wells 
in the westem part of our State. 

SULPI-JATIC AND CHALYHEATE WATERS. 

The sulphatic and chalybeate waters 01·iginate otherwise, 
resulting generally from recent chemical decomposition. The 
<:>xtent of this decomposition, depending upon the quantity of 
water, the porosity of rock and other factors, determines 
naturally the strength of such mineral waters. This may vary 
in different seasons, and is influenced by rainfall, which explains 
what might otherwise seem mysterious in the different analyses 
-0f the same water. 

Epsom and Glaube1·' 8 Salts Sp1·ings. Dolomitic limestones 
and limestones containing gypsum produce the Epsom and Glaub
{\r's salts springs; magnesium sulphate and calcium carbonate 
result from their interaction, the former of which is very ~oluble 
and constitutes the main ingredient of the Epsom salts springs or 
wells. Such waters are nearly all obtained from wells or shafts, 

· I t f d h . . l -. , Epsom salts sometimes 011 y ten or twen y eet eep; t ey contain mat d1t1on springs in dug 
. wells. 

variable amounts of other sulphates but rarely chlorides or car-
bonates. If the limestones above mentioncll are associated with 
marls rich in alkalies, or with other rocks containing alkaline 
carbonates or silicate;;, the conditions are given for the formation 
of Glanber's salt springs; these may be alkaline or neutral, as 
sodium carbonate or magnesian sulphate happen to be in excess. 
They arc usually of a more varied composition than are the 
Ep

0

som salts waters. In this way doubtless originated the water 
of the B. B. spring in Pike county and of the Lineville mineral 
well in Mercer county. 

Sulphatic Wate1·s Containing Iron and Alumina. Still 
different is the manner of formation of members of the third 
group of the sulphatic waters, viz., those that contain variable 
yet considerable quantities of aluminium and iron sulphates. 
In these cases oxidation precedes decomposition (metathesis) 
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and coincides, in a measure, with the process which evolves the 
Formation of waters of the third group of Chalybeates. The primary seat of 

"alum waters." 

Formation of 
coal. 

production of all these waters are beds of pyritiferous shale so 1 

numerously repre:;ented in our State. These shales contain finely 
disseminated pyrite and carbonaceous matter, with clay and 
sometimes calcium carbonate consolidated into a solid and fine 
grained mass. Such shales are prone to change in the presence 
of oxygen and moisture, giving rise then to the formation ~f 
ferrous sulphate, ::ind often to free sulphuric acid, which in turn 
acts upon the finely divided clay, thereby exchanging a portion 
of the iron for alumina and magnesia. 

A simihtr change occurs with many of the coals themselves, 
which are often highly charged with pyrite and other mineral 
matter distributed through their mass in seams, sometimes visi
ble and sometimes not. The Carboniferous age 'that gave rise to 
these coals, had, in the interior of our continent, replaced the 
salt water ocean by vast stretches of low land through which 
mighty rivers forged their way to the sea. Luxuriant vegetation 
th rove under the rays of a fervid sun. This was submerged from 
time to time, wholly or in part, by inundations, of which to-day 
yet furnishes illustrations, covering the vegetable matter with a 
layer of clay, repeated at intervals, ti 11 a catastrophy changed the 
course of events and started another era. Many of the coals 
thus formed contain from 30 to 40 pet· cent. of ash, a considera
ble portion of which :is oxide of iron. This latter could at no 
time have been a constituent of plants; it existed then as it does 
now in the reddish colored clays, which yield it readily to acids. 
The first change in the formation of coal was the red~1ction in 
the presence of water and organic matter, of the sulphates 
naturally contnined by all plants to sulphides; these, in retu.rn, 
reacted upon the iron in the clay and produced the variously 
constituted pyrites which now undergo oxidation again and al'e 
the real source of that class of mineral waters referred to. 1 

1 In proof of the facts stated, the results of an investigation, made a number 
of years ag0 and published in the Catalogue for 1870 of the University of the 
State of Missouri, are here recapitulated; the details may be examined In the 
original paper. 
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C0~1POSITI0N OF SUBSTANCES OPERATED UPON, 

ASH OE' COAL. 

Per cent. 
Silica................................... 14.3438 
Ferric Oxide............................ 75.8962 
Manganic Oxide,....................... 0.9901 
Alumina................................ 7.4578 
Lime... . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3980 
Magnesia.... . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3881 
Potassa ... .... ..... ..... ..... .... ... . . . 
Soda ..............................•.... 
Phosphoric Pentoxide................... 0.1404 
Sulphur Trioxide........................ 0.7126 
Carbon Dioxide ........................ . 
Water ................................. . 
Chlorine .............................. . 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . 100.3270 

CLAY. 

Per cent. 
77.7061 
3.0772 
0.2314 

10.2391 
0.3788 
0.2722 
0.5750 
1.5250 
0.0214 

0.6426 
5. 7363 

----
100.4051 

7 

LIMESTONE. 

Per cent. 
0.3149 
0.1013 

0.0946 
55.3006 
0.4000 

0.0025 
0.0021 

43.4505 

0.0037 
----

99.6702 

The coal itself, in addition to the ash constituents given, contained much sul
phur in the form of sulphides, sulphuric acid and free sulphur. 

On washing the coal with small quantities of water at a time and permitting 
oxidation in the intervals a solution was obtained which contained the follow
ing substances in grains per gallon: 

SOLUTION FROM WASHING COAL. 

Silica ... . .... ....... ........... ..... ....... .... . 0.4258 grains per gallon. 
Alumina ......................... .......... , .. . . 
Ferric Oxide ................................... . 
Ferrous Oxide ................................. . 
Lime ........................•................. 
Magnesia ..........•............................ 
Sulphur Trioxide ...... . ..................... ... . 

8.3996 
55.0412 

169.5829 
18.7974 
0.8374 

322.9250 

" 
" 
" 
" 
" 
" 

Total..................................... 576.0093 grains. 

United as follows: 

Silica .......................................... . 
Aluminium Sulphate ........................... .. 
Ferric Sulphate .................................• 
Ferrous Sulphate .............................. . 
Calcium Sulphate ......... . ......... ..... . .... .. 
Magnesium Sulphate ............................ . 
Sulphur Trioxide (free) ....................... .. 

0.4258 grains. 
28.1634 " 

137.6031 
358.0083 

45.6508 
2.5122 
3.6457 

" 
" 
" 
" 
" 

Total................................. . . .. 576.0093 grains. 

" 
" 
" 
" 
" 
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On treating this liquid with clay and limestone separately, for two days, and 
then filtering off the solution and subjecting it to analysis · the results calcu
lated again in grains per gallon were as follows: -

SOLUTION AFTER TREATMENT WITH CLAY. 

Silica ....... . ...........•........... . ...................... 
Alumina . .............................. . .....•.............. 
Ferric Oxide ...........•.......... . ........................ 
Ferrous Oxide .....•............................•......•.... 
Lime ..•............................ . ...................... 
Magnesia ...• .. .. . ................................. . ....... 
Sulphur Trioxide.... . . . . . . . . . . . . . . . . . . . ................•. 

9.9459 
15.2409 
0.4375 

114.6422 
44 .1522 
13.8826 

269.8486 

grains 

" 
" 
" 
" 
" 
" 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.14!J9 grains. 

· United as follows: 

Silica ....•....•.... ... ..... 
Aluminium Sulphate •................•..................•.. 
Ferric Sulphate ...••................ ; .......... . .......... . 
Ferrous Sulphate ..•...................................... . 
Calcium Sulphate .•.•...•.................................. 
Magnesium Sulphate ....•...................... . ............ 
Sulphur Trioxide (free) ................................... . 

9. 9459 grains. 
50.7537 " 
1.0937 ,, 

242.0224 " 
107 .2268 " 
41.6478 " 
15.4595 " 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.1499 grains. 

SOLUTION Al'TF:R TREATMENT WITH· LIMESTONE. 

Silica .. ... ...................... .. ...••...........•........ 
Alumina ....................................•.............. 
,Ferric Oxide .................................•............. 
Ferrous Oxide ............ .. ................•.............. 
Lime ................. . ... . ............................... . 
Magnesia . .. ...... , .. ........................... . .... . .. .. . 
Sulphur Trioxide ....... . ........................ . .... . ... . . 

1.8372 
7.52!9 

127.0401 
78.7202 
1.4292 

240.1490 

grains. 

" 
" 
" 
" 
" 
" 

Total........ . .... • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.7066 grains. 
Carbon Dioxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 .2492 " 

439.9558 grains. 
United as follows: 

Silica.... . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8372 grains. 
Aluminium Sulphate······ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.0587 " 
Ferrbus Sulphate .......................................... , 203.8689 " 
Calcium Sulphate........................... . . . . . . . . . . . . . . 191.1776 " 
Magnesium Sulphate .............. . ....................... . 
Ferrous Bicarbonate ...................................... . 

4.2876 " 
67. 7258 " 

Total ...•... . .. :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43£Ul558 grains. 

Each of these solutions represents a fluid closely resembling a mineral 
water, and the last, by continued treatment, alternately perhaps with clay, 
will counterfeit the third group of Chalybeate waters to perfection. 
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Different, however, is the genesis of the first and second groups 
of chalybeate waters, as defined in a subsequent chapter of this 
report· the COffil)lete :tbsence of calci Ulll S'Ult)hate not to men- Pure chalybeate 

' ' waters not con-
tion other constituents, utterly precludes their connection with b~~;~ct with ooal 

coals or shales. The waters of the first group, holding but very 
small quantities of mineral matter in solution, take their origin 
in sandstones, as do the waters in Cedar county, which are so 
remarliable alike for their large percentages of hicarbonate of 
iron and for their comparative freedom from other salts. These 
sandstones, forming often beds of considerable thickness, are 
porous, and organic matter reaches them continuously in the 
percolating waters. It is this organic matter which reduces their 
ferric and manganic oxides to forms which are subsequently dis-
solved as bicarbonates and, accompanied by minute quantities of 
alkaline and earthy salts, give rise to waters, that in the classi-
fication have been termed pure chalyheate waters. The second 
group of these waters carries a greater amount of saline matter, 
simply caused by a l.onger fl.ow before issue through impure lime-
stone beds often associated with sandstones, or by a direct 
generation of the waters in the ferruginous limestones them-
selves. Many of the chalybeate springs within the State furnish 
examples of this mode of formation, which will plainly appear in 
studying the geology of the counties in which they occur. 

SULPHUR WATERS. 

The sulphur waters, as already indicated, are alkaline and con
tain, besides free sulphuretted hydrogen gas, sulphides or sulphy
drates and in some instances even thiosulphates. These latter 
are, doubtless, generated by oxidation of the former and are 
with a high de<Yree of probability present in all waters, which Thiosulphates 

o the product of 
exhibit a perceptible discharge of gas. This gas, bubbling up oxidation. 

through the water at irregular but short intervals, or even in a 
continuous stream, consists by no means exclusively of sulphu-
retted hydrogen; mingled with it, and often in very considerable . 

, • . , . Gases m sulphur 
q11ant1hes, are carbon d10x1de, mtrogen, oxygen and -5ometimes waters. 

corburetted hydrogen readily recognized by its inflammability. 
The first three gases point plainly to a more or lesb close con-
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nection of the water with atmospheric air and oxygen, thereby 
rendering the process of oxidation spoken of readily com
prehensible. 

When strongly alkaline such waters possess but a feeble odor, 
as all their hydrogen sulphide is in combination and oft~n, in 
fact, increase the intensity of their odor by standing on account 
of the gradual decomposition through contact with air of their 
sulphides and sulphydrates. 

As to the origin of the gas much might he said in speculation; 
many sulphur springs are thermal in their character, and those 
found in mountain districts greatly outnumber the ones in the 
plains. Exhalations of hydrogen sulphide together with sulphur 
and carbon dioxides characterize the regions of many and per
haps all active volcanoes; steam and metallic sulphides decom
pose each other readily with production of sulphuretted hydro
gen gas. ~·hat, then, would be more inviting than to ascribe to 
all sulphur springs a volcanic origin! Heat from the bowels of 
the earth, whatever its cause, obeys promptly our imagination 
and enters into action ; yet while such connection must, per
haps, be conceded in many cases there are others that demand a 
different explanation. The one most applicable in such is the 
reduction under pressure of the sulphates of the alkaline earths 
by organic matter and the subsequent decomposition of the sul
phides, thus formed, by carbonic acid. Even then it seems diffi
cult to deal without heat,1 though pressure may take its place 
and effect all that heat would. In this manner are probably gen
erated the two sulphur waters, so tar come to our notice, as also 
the hydrogen sulphide of many of the brines within the borders 
of the State. 

1 T. Sterry Hunt, Chemical and Geological Essays, 1875, page 99. 
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CHAPTER II. 

THE ANALYSIS AND COMPOSITION OF MINERAL 
WATERS. 

Introductory Remarks.-The Collection of Samples.-The Analytic Work and the Calcu
lation of Results. - The Unit Used for the Expression of Results. -The Classification 
of Mineral Waters. 

INTRODUCTORY REMARKS. 

The determination of the composition of the mineral matter 
held by a mineral water in solution might seem to be a com
paratively easy matter. The methods for separating and deter
mining silica, oxide of iron and alumina, lime, magnesia, alkalies, 
sulphuric, muriatic and carbonic acids are known in every ,detail \ 

1 
. . , na yzmg a mm-

and are quite exact in their results. Yet the experienced ~~!twater dilli-

chemist holds the analysis of a mineral water a problem of no 
mean difficulty, partly on account of the relatively small quantity 
of solids dissolved, and partly on account of the necessity of bring-
ing to bear upon each operation much knowledge and judgment in 
order to obtain results that can be relied upon. If, in addition, 
lithia, baryta or strontia, bromine, fluorine and phosphoric acid 
are to be looked fot· and brought into wcighable forms, the 
difficulties are much increased, as every chemist who has given 
attention to the subject will concede. Yet, while skill and 
experience are necessary for a correct solution of the problem, 
it is not impossible to solve it, as is witnessed by the large 
number of analyses of mineral waters whose correctness is 
supported by indisputable evidence. 

Thempeutic Infonnation Necessm·y. The mere determina
tion of the constituents enumerated is, however, not enough; 
it is only the first step in ascertaining the character of a mineral 
water; for, while a knowledge of the amount of silica, lime, 
magnesia and other bodies in a water might satisfy chemist and 
geolngist, it does not alone answet· the main question for which 
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mineral waters are analyzed at all. This que'3tion is the effect 
of such waters upon the human system; and though, in the first 

• t· t 
1 1 place, the proximate constituents searched for would, in a .u.C 10n o m nera . 

waters a ~ed- measure account for these effects the analysis of mineral walers 
!cal guest10n. • ' < ' 

to-day, is made for the purpose of learning the probable effects 
which it will exert upon the system. In other words, the ques
tion is a medical rather than a geological one, and to answer it 
intelligibly to expert and layman the information derived from 
analysis must be put in a different form. 

Popula1· Supe1·slitions. It is true another question approaches 
us at the start, and that is whethe1· the the1;ape11tic effects of a 
minernl water may be inferred at all from a knowledge of the 
chemical composition and physiological properties of its com
ponents. Much has been said and written on this .point, which 
was clouded, down to comparatively recent times, by a more or 
less openly avowed belief in a vital force, the existence of a 
mysterious power, active and present in all the operations of 
organic nature, a subtle spirit, potent but alike intangible as it 
was incomprehensible to reasoning intelligence. Remnants of 
this mischievous faith appear yet in many of the cil'culars printed 
and distributed by the owners and operators of mineral water 
rcso1ts, and they find a fruitful soil in the miuds of multitudes, 
still living under the influence of the inherited superstitions of 
long g:one-by centuries, when disease was thought to be a separate 
individual existence, a real Spfritus morbi, in the bodies of man 
and beast. 

To predict the effects of a mineral water from a knowledge of 
the properties of its components, is entirely possible, though not 

now to judge the uni vcrsally easy. Man's constitution, idiosyncrasies, physical 
effects of a mln 
eral water? a11d psychical inheritances, as well as the effects of his environ-

ment and life are so infinitely varied, that broad knowledge, long 
experience and ripe judgment alone will enable the medical 
practitioner to safely venture an opinion. To furnish the facts 
which make such opinion possible is the duty of the chemist, 
and the data which he furnishes form the most secure basis 
attainable. 

P1·oximale Constituents. The substances mentioned above hy 
name, merely give an idea of the ultimate composition of the fixed 
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residue of a mineral water. Oxides and anhydrides, it is 
true, appear in the schedule of analysis, not elements; yet they 
really represent only quantities of silicon, calcium, potassium, 
sulphur as sulphydride or as sulphate and nothing n1ore, and 
some chemists indeed, tabulate their results in this manner. 
This, as already stated, sufficee somet.imes from a chemical point 
of view, but is entirely inadequate to reveal the medicinal char
acter of the water; it would be like attempting to represent the 

Constituents of a 
nature of granite 01· gneii::s by percentages of their ultimate con- mineral water. 

stituents. Something more is demanded and is offered by most 
chemists in a table of calculated p1·oximate constituents, which is 
usually introduced by the statement that the ult£mate constitu-
ents, or the substances actually determined in a mineral water, 
are supposed to be united in the manner indicated, a statement 
which plainly sPems to involve an element of uncertainty. 

The reason for thus guardedly expressing an opinion is not 
far to seek; two soluble salts like mugnesium sulphate and cal
cium chloride or sodium chlot·ide may be mixed without ap
p,1rently reacting on each other after dissolving; does the solu
tion, however, yet contain the two substances we dissolved, 01· 

have bases and acids apportioned themselves differently, is a 
rnther difficult question to answer. We know that by heating 
such a solution to boiling, or by cooling it below freezing, 
calcium sulphate on the one hand and sodium sulphate on 
the other are obtainable. We also know that the " law of maxi-

' . . . Compatibility of 
mum work ' demand:,;, ID all prohabil1ty, an altered arrangement constituents. 

of the constituents. Yet the latter law has so far received no 
exact expression, because certain factors, bearing upon it, are 
i11s11ffieie11tly known. When thoroughly known they will prob-
ably affirm the rule, now assumed, that, all things being equal, 
the strongest base goes to the strongest acid. The practical value 
of this latter and commonly adopted rule for calculating results 
is so plain as not to be lightly given up for a mere conformity 
with a theory, when the latter itself is yet somewhat uncertain. 

These introductory remarks are deemed in place here on account 
of the importance attached to the best ways of recording analyses 
of mineral waters, and of classifying the latter by some scientific 
system. It now remains to give the necessary information re-
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garding the work done in preparation for this report, so that 
the product may receive fair and correct judgment. 

THE COLLECTION OF SAMPLES. 

For most of the waters examined one gallon was considered 
sufficient for analysis; this permitted the determination of 
cal'hon dioxide, sulphur trioxide, chlorine, silica, alumina, oxide 
of iron, lime, magnesia, potash and soda; if, besides, manganese 
was desired, another gallon of water was taken. For rarer sub-

.Am ount 01 wa ter stances eiO'ht gallons at lea~t were required The bottles for taken for aualy· ' , e, ~ • 

sis. holding the water were of half-gallon capacity, with common, 
or, better still, wine corks, driven into their necks with a " cork 
driver." They were packed, six in a box, and safely trans
ported to their destination. 

In taking the samples from a well a gallon or two of the water 
was pumped or drawn up and the bottles first throughly washed 
with it; they were then filled as rapidly as possible, corked and 
labeled; from a spring, the rnbbish from its month was removed 

Mauuerof taking d h h d" 1 . h b 1 1 ld it. an t e water caug t 1rnct y rnto t e ott es, when t 1at cou 

Work at the 
spring. 

be done, and, in every case, the water taken was watched to be 
clear and free from floating particles; whenever this condition 
was not directly attainable, the water was quickly filtered through 
a folded filter of good paper. 

The tests at the spring or well were few in number; lead 
paper for recognizing the presence of free hydrogen sulphide, 
blue and red litmus paper for ascertaining the reaction of the 
water, a good thermometer for taking its temperature and .that 
of the air were deemed sufficient" apparatus" for this investiga
tion. In addition, however, the flow of water was measured as 
accurately as circumstances permitted, and any points of interest 
or information that might subsequently prove of value, were 
noted down. The waters thus sampled and packed were sent to 
Jefferson City or Columbia for analysis. 

THE ANALYTIC WORK AND . THE CALCULATION OF RESULTS. 

Outline of Method of Analysis pw·sued. It is not considered 
nece~sary to give here details of the analytic operations per-
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formed in the course of the work. These are found in any of 
the books that treat of the analysis of mineral waters and are 
supposed to be known. A few statements will explain what 
seems to be in 1ieed of explanation. Silica, ferric and aluminic 
oxides, lime and magnesia were determined in the same sample 
of water ( 400 to 1000 c. c.). The silica was, in every case, 
tested as to ibs purity, by volatilizing it with H FI, and tlie Determination of 

Constituents. 
residue, if insignificant, was neglected, or, if weighable, tested 
for sulphates by fusing it with sodium carbonate in a plat-
inum dish, and accounting for it in the proper manner. In this 
way the barium sulphate reported in some waters in the Appendix 
was found. Oxides of iron and alumina were usually, :rn~l cal-
-0ium oxalate was always, precipitated a second time; and 
magnesia, where it appcarell necessary, was concentrated by 
.:ivaporation and freed from oxalates and other salts of ammonia 
by iguition before precipitation. Iron, phosphoric acid, su l-
phuric acid and chlorine were determined each in a separate 
sample of water; chlorine v0lumetrically, and gravimetrically 
when prnsent in sufficient quantity, as were likewise the other 
three bodies. 

Alkalies ( sodium and potassium) were determined in 200 c. c. to 
1000 c. c . of water as chlorides, after considerable manipulatiou, 
and potash, when present, invariably as the double platinum salt. 

Sulphuretted hydrogen and the total amount of carbon 
-dioxide in these waters was rarely determined, as the requisite 
attention and preparation, in addition to the great task already 
set, could not be given to it. Further, it hardly prnmised a 
-sufficient reward for the time, thought and care that would have 
been required to properly execute this work. 

It might here be in p lace to say, that the salts of lithia, which 
appear in several analyses made by the author in the appendix, 
demanded in every case considerable quantities of water. Proof 
of their presence can now so easi ly be had, that the statement is 
ventured, that but few mineral waters within the State are devoid Presence of lithia. 

-of lit.hia; it is a constituent of most of the limestones found 
here and is readily detected by the spectroscope in a so lution, 
prepared by pouring small quantities of water at intervals over 
.roughly pulverized lime rock . 

• 
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Given then the ultimate composition of the fixed residue of a 
minernl water and accepting the principle that the strongest bases 
combine with the strongest acids, the question of finding the real 
composition of the mineral matter, held in solution, is not yet a 
simple one. Other considerations in the chemist's mind affect 
the calculation of the results and deserve consideration here. 

Silica ( Si02 ). Silica is a never failing constituent of every min
eral water and is usually reported as such and not in combination. 
The hydrous silicates, whioh the percolating waters encounter in 
their passage through the rocks, are attacked, decomposed, dis-
solved, and as a result of the combined action of water, carbonic 
acid, oxygen - not to mention the presence, in many instances, 
of organic or inorganic acids - a small quantity of colloidal silica 
remains in solution; not more usually than from a fraction to 
one or two grains pet· gallon. Is the water alkaline, the case 
may be different; a larger amount of silica in conjunction with 
considerable sodium of potassium carbonate justifies the assump
tion of combination; care must, however, be exercised in making 
sure that the silica is pure, free from sulphates of the alkllline 
earths that are apt t? contt!.minate it, and that the water really 
contains carbonated alkalies. No neutral, or acid reacting water, 
not even a water containing but mere traces of alkaline carbon
ates, can be supposed to carry sodium or potassium silicate. 
Almost any limestone yields, on washing with water, a filtrate, 
which contains slight amounts of silica, sodium carbonate and 
sodium chloride, besides the ever present carbon dioxide, yet 
not in the proportion in which the two former might he expected ' 
to appear as the result of a dissolved silicate, for silica is the 
larger constituent of the two in solution. It is probable there
fore, that water,; containing silicates are rare and are found, 
perhaps, only among the hot springs of this and other countries. 

Alkaline Chlorides. These constituents are derived in every 
rnstance from deposits of ancient seas, or from fresh water 

0~r~~1~~ ~~\~~nd deposits, that retained minute quantities of these substances, 
rides. which only under very exceptional conditions ,are entirely ab

sent from telluric waters. Chlorine is, therefore, united to the 
alkaline metals even when sulphates are present, and only in 
cases where its quantity is insufficient for the amount of these 
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alkaline metals present do either sulphates or carbonates appear 
in the calculated results. This conclusion in all probability is 
correct, even considering the relative strength of the two acids; 
an addition of magnesium 01· calcium sulphate to a solution of 
common salt involves at the ordinary temperatures of our atmos
phern and earth no change or division. For similar rpasons, 
lithia whenever occurring in a water of neutral reaction, is cal
culated, as chloride or sulphate rather than as carbonate, even 
wheri it may seem more natural to assume it to have existetl as 
carbonate in the rocks ( i. e. limestones). 

Gltlo1'ides of tlte Alkaline Ea1·tlzs. These compounds are 
calculateJ fil'st, as magnesium and then as calcium chlorides; for, 
h h I . h d d . h f' d'I f . 'd Magneslumaud t oug- ca crnm y rate epr1ves t e ormer rea I y o its am , cal<llum chlor-

ides. 
and proves thel'eby, apparently, the reverse order as prefer-
able, the presence of even so feeble an acid as carbonic acid, 
not only arrests, but reverses this action. 

Sulphates. Sulphates, as already indicated, appear in the 
form of alkaline sulphates only when there is not enough chlo
rine prnsent to neutralize the alkaline metals. More sulphuric 
acid goes to combine with magnesium and calcium in the 
order mentioned. Two cases may occur, the one in which 
calcium and magnesium is found with a less amount of sul-

, Magnesium and 

Phuric acid than will satisfy both plus carbonic acid· the calcium sul-
' ' phates. 

other similar to the first, excepting that the carbonate is replaced 
by chloride. The first confonns to the experimental result; 
calcium sulphate in solution decomposes magnesium carbonate 
and converts it and itself into magnesium sulphate and calcium 
carbonate; the seconcl is Jess plain, for while moderately- con
centrated solutions of magnesium su lphate and calcium chloride 
would <:ertaialy react upon each other, more or highly dilute 
solutions, such as minet·al waters arn, retain larger amounts of 
calcium in solution than is possible through the solubility of 
calcium sulphate alone, a fact which probably weighs in favor of 
the view entel'tained. 

Other sulphates, in addition to those mentioned, could exist in 
a water only when, after providing alkalies and alkaline earths, 
sulphuric acid remains over. This occurs in some springs within 
the borders of the State, whose origin is traced to the oxidizing 

2 
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sulphate of iron. effect of atmospheric agencies upon beds of shale or pyritiferous 
and alumina oc- l I h b th I · d · l h cur in some coa s. n sue cases o a um111a an iron occur as su p at es, 
wnters. d l h l f l h . 'd , l f . au w 1en, even t en, a 8Urp us o eu p uric a CI 1s e t over, 1t 

Ferrous carbon -
ate completely 
precipitated by 
standing. 

becomes a matter of importance to know exactly the state of 
oxidation of the iron. If ali is in the form of ferrous oxide, then 
sulphuric acid exists free; if more or less ferric oxide he present, 
then all the acid may be in comhination. A glance at the third 
group of sulphatic wate1·s in Chapter VII, as also Ht some waters 
in the Appendix, will illustrnte the point, and it suffices here 
to say, that the existence of so large an amount of sulphuric 
acid as well as of ferric oxide is easily accounted for by the man
ner in wLich these waters originate. If the amount of alumina is 
small, it may not be worth while to calculate it as sulphate, but 
report it simply as dissolved t colloidal) alumina. 

Ferrous r:a1·bonate or· Sulphate. These bodies in a water 
may offer a problem of increased difficulty to the conscientious 
chemist. Two ca,.;es may arise and the one is as simple as the 
other is complicated; if the iron on standing is completely pre
cipitated from the water ae ferric oxide, which, to be sure, in 
some cases takes a week, the conclusion is justified that it Prnst 
have existed as a carbonate only. This will be the case in all 
so called pure chalybeate waters, that is those whose total quan
tity of mineral matter is small, aud at the same time free from 
calcium sulphate. Boiling in an open vessel for half :-tn hour 
accomplished the result quicker, and may he sub,.;tituted for it as 
a perfectly reliable test for recognizing such waters; but to war
rant the conclusion, attention should be paid to the fact, that the 
whole of the iron must have been precipitated so that none 
remain in solution, for partial precipitation, as is well known 
occurs also in the case of waters that carry the iron as sulphate. 
In the presence of considerable quantities of calcium sulphate the 
writer, in his experience, has often met with what, at the time, 
seemed puzzling and divergent results. A number of experi
ments were, therefore, undertaken to settle, if possible, the 
question at issue, and are here communieated. They lead, as 
will be seen, to the conclusion, that, when a water contains 
calcium sulphate, cal::Jium carbonate being pre5ent or not, the 
iron which it may contain exists partly as carbonate and partly 
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as sulphate, and is not wholly precipitated from such water by 
either standing or boiling. 

On the State of Combination in which Ii·on Exists in Chalybeate Waters. 

(Substance of a paper written in 1876. ) 

In calculating the results of an aualysis of a chalybeate water many diffl.
cnlties are met with in the grouping of the bases and acids; this is especially 
the case when sulphates and chlorides of the alkaline earths are present, for 
then the que~tiou naturally comes up wnether or no a part of the iron does not 
exi~t as sulphate or chloride. In all analy~es so far come to my notice, 
sulphate of lime was a never failing constituent, and my experiments, 
I believe, fully prove its incompatibility w th carbonate of iron; a partial 
decomposition takes place, by which sulphate of iron and carbonate of 
lime are pr .. duced and the latter is precipitated, unle,s excess of carbonic acid 
and high pressure prevent it. No matter wlrnther carbonate of iron in ~olntion be 
brought into contact with sulphate of lime, or carbonate of lime be brou11;ht into 
contact with sulphate of iron, the result is always the same; the iron is divided 
between the carbonic and sulphuric acids, one-fourth of it uniting with the 
former and three-fourths with the latter. If chemists generally have calculated 
the iron as carbonate, whenever boiling or removal ·of carbonic acirt by an air 
pump produce<l a precipitate, they have lost sight of the fact that only a portion 
of the iron is thus precipitated, while the larger part remains in solution; and 
this conversion or division of acids, of which I have spoken, takes place, not 
in consequence of elevated temp!>ratnre, but at the moment of mixture. 

A solution of ten grammes of green vitriol was placed in a bottle of three 
litres cnpacity, and lime-water addt>d until turmeric pa.per turned slightly 
brown, and a filtered part of the solution gave no precipitate with ammonia. 
The bottle was by this time nearly filled with liquid, which held a greenish, 
quickly subsiding precipitate of hydrated protoxide of iron in suspension; the 
whole was shaken up and carbonic acid was passed through for an hour, when 
most of the precipitated iron had redis~olved. Tbe clear limpid and colorless 
solution was then filtered off from the slight remaining precipitate and 
analyzed. It contained: 

GRAMMES IN THE LITRE. 

3.7948 gr. Sulphur Trioxide. 
2. 7942 gr. Ferrous Oxide. 
1.0252 gr. Lime. 

7.6142 gr. 

In precipitating sulphate of iron with lime-water, gypsum is formed, which 
remains for some time dissolved in the liquid iu larger quantity thaa is found 
to be the case, by experimen1ing upon the solid substance with di~tilled water. 
Carbonic acid does not affect the solubility, as proved by J. D ,,vy, ~o that we 
may take all sulphuric acid found to have existed originallv in combination with 
. ime, as sulphate of lime or gypsum. This would require 2 6564 gr. of lime, 
while there are present only l.025i gr.; the difference, equal to 1.6312 gr. of 
lime, must have been precipitated, and can only have been pr.,cipitated as 
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carbonate of lime. To precipitate however 1.6312 gr. of lime from its solution 
as sulphate would require 2.0972 gr. of protoxide of irou in the state of car
bonate, and as all the iron present must have been originally carbonate, the 
difference, equal to 0.6970 gr. of FeO, must still exist as such in the solution. 
There might perhaps be an objection raised to carbonate of lime being precipi
tated in the presence of carbonic acid, while carbonate of iron is held in solu
tion; but the former yields up its carbonic acid much more readily than the 
latter, as I found by placing both of them side by side under a bell jar, with 
caustic potash and potash and pyrogallic acid. Carbonate of lime separated 
completely in a few days; carbonate of iron had formed only a slight precipitate 
after a month, and yielded by boiling a copious precipitate of oxide. 

The composition of the solution then was: · 

2.0972 FeO as Sulphate of Iron. 
0.6970 FeO as Carbonate of Iron. 
1.0252 Cao as Sulphate of Lime. 

3.8194 

The proportion between the iron as sulphate to that as carbonate is exactly 
as 3: 1; we might therefore expect that under the same or similar conditions 
one-fourth of the iron present would be precipitated by boiling. The experi
ment was made at the time with a portion of the same liquid, which was boiled 
three successive times, the precipitate being flltered off each time, dissolved in 
acid and reprecipitated and weighed. The second and third precipitate con
tained, or were altogether, basic salt, as sulphuric acid was found in them in 
larger proportion than was required for the lime that was mixed with them. 

Per cent. 
First precipitate ...•........................•..... O. 7058 FeO = 25.26 
Second precipitate ............•................... 0.1613 FeO = 5. 77 
Third precipitate .............•................... 0.0797 FeO = 2.85 
Remained in solution ..................... .. ....... 1.8474 FeO = 67.12 

2.7942 100.00 

Another experiment was made by putting aside a part of the solution and 
filtering off the precipitate which had formed after the lapse of a month, and 
boiling then the filtrate: 

Per cent. 
Precipitated by standing ....•...................... 0.7438 FeO = 26.62 
Precipitated by boiling .................•.......... 0.1795 FeO = 6.42 
Remained in solution ..................•.......... 1.8709 FeO = 66.96 

2.7942 100.00 

The results of these experiments, it seems to me, prove satisfactorily my 
proposition; namely, that ~arbonate of iron is decomposed by sulphate of lime; 
the reverse, however, is equally true and equally supported by facts. Car
bonic acid gas was passed through lime water, which was kept cool by placing 
the bottle in snow, until much of the precipitate, which had formed at first, was 
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redissolved. The fluid was then filtered, and with proper precaution -that is, 
exclusion of air- mixed with a small quantity of sulphate of protoxide of iron. 
The solution remained clear and colorless. It contained, by analysis, l.4816 gr. 
of FeO to the litre. A portion of it was boiled, whereby a precipitate formed, 
which was filtered off and analyzed; it was perfectly free from sulphuric acid, 
proving the absence of all basic salt, and amounted to -

Per cent. 
Precipitated .................................. 0.3397 gr. F eO = 23.93 
In solution ............................. . ..... , 1.1419 gr. FeO = 76.07 

1.4816 gr. 100.00 

It seems to me, then, that lu calculating the results of an analysis of a chaly
beate water, containing much gypsum, one-fourth of the iron present should 
only be counted as carbonate, and the rest as sulphate. 

In calculating, then, the iron in a mineral water, the character 
of the latter should, in all cases, be ascertained, i.n order to repre
sent truly its condition in the water; ferrous carbsmate alone 
exists in all pure· and saline chaly beate waters ( first and second 
groups); .ferrous carbonate and sulphate exists in all semi-chaly-
beate waters (. third O'roup) and ferrous sulphate, either alone or Ferrous sulphate 

e besides ferrous 
mixed with ferric sulphate, exists in all vitt·iolic waters ( third ~!~i~~~!M!ate 
group of sulphatic waters). If the calculations in the third waters. 
group of chalybeatewaters has not been made in correspondence 
with these ideas, it was because the inherent <li:fficu lties led to the 
acceptance of a departure from this rule by chemists generally, 
when expressing the results for every-day use. 

I 

Carbonates of Alkalies and of Alkaline Ea1·th. These com-
pounds are reprnsented in the composition of a mineral water 
whenever a sufficiency of chlorine and of sulphuric acid is 
lacking ; hut not only this, since carbonates of the alkaline earths 
are insoluble, they must all appear as bicarbonates, in which 
condition they exist in all waters without the least doubt or 
uncertainty. Such representation is perfectly justifiable even 
when no complete determination of carbon dioxide has been 
made, since the amount of the latter exceeds in all cases that 
needed for the purpose of combination. 

The question of caleulation may then be dismissed with the 
following schematic anangement showing the order and manner 
in which the various constituents of mineral waters have been 
combined: 
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SCHEDULE FOR CALCULATING PROXIMATE CONSTITUENTS. 

1. Si02. (or silicate). 7. Ca Cl~. 12. Ca so •. 
2. Alii Oa. (or sulphate). 8. Li2 SQ4. 13. Fe 804. 
3. Li Cl. 9. Na2 S04, 14. F"2 3S04. 
4. NaCl. 10. K2 S04. 15. A 12 8804. 
5. K Cl. 11. Mg 804. 16. Fe H2 2 COa,* . 
6. Mg Cl2, 17. Other bicarbonates . 

THE UNIT USED FOR THE EXPRESSION OF RESULTS. 

Units in Use. In expressing the results of the analysis of a 
mineral water much diversity of opinion prevails; grammes in 
a litre: parts in 1,000 01· 100,000; grains in a pint or gallon 
are alike used for the purpose. Thi~ difference is, however, 
generally <leplored ; in fact to such an extent has the desire for 
uniformity made itself manifest, that the question has been 
taken up by the American Association for the Advancement of 
Science, but wilhout, so far, meeting with a generally satisfuc-

PaJ~~:~e~er tory solution. Grains per gallon in the United States and 
litre. Grains E l d · F J 1 000 per gallon. ng an , grammes per htrn in ranee ann parts per , or 

Grains per gallon 
adopted. 

100,000 in Germany are probably the preferred standards. 
Gonfrotling P1·indples. Which slan<lard to select,· depends 

altogether upon the view we take of the object of such an analysis. 
If it be simply to furnish a basis for the investigations of chem
ists or geologists regarding the chemical affinities of certain sub
stances, or the manner, extent and origin of their solution, then 
grammes per litre or parts in 1,000 would probably be the most 
serviceable expression. It might almost seem superfluous to point 
out the difference existing between the two, if it was not for the 
fact that the writer, in looking over a considerable number of 

* This symbol, though doubtless expressing the present views of chemists 
on the structure of chemical compounds, is open to objections. No bicar
bonates of iron or of the alkaline earths have ever been obtained in solid form 
and, if existing at all, must be very unstable. It may be questioned, therefore, 
whether such bodies really exist, or whether they are n0t merely carbonates 
dissolved in carbonic acid; just as sulphates, even barium sulphate, dissolve in 
concentrated sulphuric acid. Besides, it is desirable to inrlicate in a chemical 
analysis of a mineral water the individual as well as the total amounts of min
eral matter in solution, aside from any water, that may be in ,ombination or 
not. I would suggest the use of the symbol: M COa, CO2 or M2 COa CO2 as 
may be required, as advantageous; it eliminates the water; it suggt:sts the solu
tion of insoluble carbonates; it distinguishes combined from semi-combined 
carbonic acid. 
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analyses of min~ral waters in which parts per 1,000 and grains 
per gallon are given simultaneously, has found this difference to 
have been lost sio ht of Grammes per litre would be parts per Grammes per litre ,., • not parts per 
1,000 011ly when the litre of mineral water weighed just 1,000 J,ooo. 

grammes, which can, of course, never happen. There i.; then no 
way of connecting parts per 1,000 with grammes per litre, unless 
the specific gravity of the water is known. This determination 
is often neglected, partly because it mu~t be made at the sp1·ings 
beforn any of the gases have escaped, and partly, also, because 
it is Ctrnsidered of little importance. The expressions above 
criticised were evidently founded upon a determination of 
grammes per litre; from this was calculated grnins per gallon 
and, by a saltu.~. grammes per litre became part.; per 1,000. 

If the analysis, however, has a different object viz.: to enable 
the physician and educated layman to form an opinion, not 
alone of the charncter of the water, but of its strength - a 
kind of estimate of the qua11tity of active substance in 
a dose then for this country at least <Yrains per gallon This Is a unit of 

- ' < , i:, more general 

or per pint is a comprehensible, and, in every way, prac- use. 

tical mode of expression, that especially in a report, largely 
designed for the use of intelligent citizens, should be adopted 
and retained. In recognition, however, of the desire of easily 
comparing the water,, here investigated , with tho se of foreign 
countries, gnunmes per litre of the immed iate constituents and 
the specific gravity is recorded side by side with the old ::t.nd yet 
vital standa1·d of grains per gallon. 

THE CLASSU'ICATION OF l\IINERAL WATERS. 

Tlte Need of Ola.~siftcation. As, in describing the unit of 
expression foe recording the results of analyses of mineral 
waters, concessions were maJe to the side of utility, so likewise Classification 

must the chi ms of utility have a vr>ice in the selection of a must consider ' · utility. 

proper classification. That a classification, - " a sy:;tematic 
arrangement of the facts 01· phenomena," - of the different 
waters is <lesirnble goes without saying. A central thought, 
binding the individual members into groups and the groups into 
classe:., and these again into a whole is not only evidence of 



Nature has no 
divisions. 
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comprehensive knowledge, but also a light by which additional 
knowledge becomes attttinable. Philosophy, therefore, as well 
as convenience, demands thought, system and arrangement. 

Obstacles to Classification. Yet, it is plain that nature her-
self is a unit, a succession, an evolution without division, which 
means breaks, and that any classification must of necessity be 
artificial, a means to an end rather than the end itself. And 
what should this end be? An attempt at illustrating the geologic 
history of our earth, whose strata are broken through in every 
conceivable direction by telluric watei·s, that in part reach again 
to light and offer in thei1· dissolnd substances, a key which 
invites to use. Certainly, no mean or undesirable object. But 
the ,mineral waters are as varied as the earth's crust. The 
chemist has ascertaine<l their compositions by the thousands as 
the physicist their temperatures and pressures, and yet new 
combinations appear with almost every new mineral water that 
is analyzed, that call for adjustment, alteration or improvement 

M~~~~ari~tfeters of the plan. Never, indeed, can we hope to reach that ideal 
variety. success in our effol'ts to read nature ( that perfection in our 

arrangement or classification, which properly locates and firmly 
connects every link in a chain of evidence), which results in 
perfect light where before there was darkness, in absolute cer
tainty, where before was error. The futility of ultimate ideal 
success is, however, no argument against making the attempt at 
a useful compromise; a lofty ideal must be kept in mind and, 
if a true one, will encompass any plan, whose object is an 
orderly yet serviceable arrangement of facts. The discernment 
of unity in diversity is alone meritorious and will bear fruit. 

Guiding Principles. In this report no classification of the 
mineral waters of the world is attempted, simply because Mis
souri does not possess types of all the waters found on our 
globe, a fact which justly restricts and simplifies our plans, as it 
has simplified and restricted our labors. 

The utilitarian side of the proposed classifications is manifest 
in the direction of enlightening the masses rather than the few, 

A classification tof • th t 1. h "d f t·1· · · • 1· ht f h be of use. or rn a ies t e very I ea o u 1 1tanamsm : 1g or t e 
many; knowledge comprehensible as it should be applicable, 
and ·applicable in enabling men to form a judgment as to the 

, 
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realization of hopes from the use of mineral waters upon the 
basis of sti1tements, such as a report addressed to them as well 
as to the men of science may naturally be expected to furnish. 

I have not attempted, here, to criticise the classifications of 
others; all, as it appears to me, possess merits and rest to a cer
tain extent at least, upon a knowledge of the uses and effects 
of mineral waters upon the human bo<ly. These effects are re
ferable to certain substances held in solution, and, when pre
dominant, can be named without thereby either asserting or 
denying a modification in these effects by the presence of other 
bodies associated and dissolved with them. The names of 
classes then, in which the mineral waters are placed, are conno
tative and tell their own story; each class is subdivided into 
groups as may be necessary 01· desirable, the whole representing 
a plain, practical, and, as is thought, a scientific arrangement. By 
a slight addition, this classification could be made so complete as 
to embrace all mineral waters, including those not as yet repre
sented in the State of Missouri. 

SCHEDULE OF CLASSIFICATION. 

CLASS I. MURIATIC WATERS. 

Waters containing, as their main constituents, sodium chloride or com
mon salt. 

a. First Group. . 
Waters containing, besides sodium chloride, also ·calcium chloride, mag

nesium chloride, calcium sulphate (magnesium sulphate absent). 

b. Second Group. 
Waters containing besides sodium chloride, also magnesium: chloride, 

calcium sulphate (calcium chloride absent). 

c. Thfrd Group. 
· Waters containing besides sodium chloride, also magnesium sulphate, 
calcium sulphate (calcium chloride and magnesium chloride absent). 

CLASS II. ALKALINE WATERS. 

Waters containing sodium carbonate or magnesium carbonate. 
a. First Group. 

Waters containing sodium carbonate with or without magnesium 
carbonate. 

b. Second G1'ottp. 
Waters containing magnesium carbonate only. 
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CLASS III. SULPHATIC WATERS. 

Waters containing one or more sulphates as their main constituent. 

a. First Group. 
' Waters containing sodium sulphate or Glauber's salt. 

b . Second Group. " 
Waters containing magnesium sulphate or Epsom salts. 

c. Thii"d Group. 
WatHrs containing ferrous sulphate, ferric sulphate, aluminum sulphate, 

either singly or together. 

CLASS IV. CHALYBEATE WATERS . 

Waters containing as their most efficient constituent some ferrous car-
bonate. ' 

a. First G1·oup. 
(Pure Chalybeate waters.) Waters containing ferrous carbonate, mag

nesium carbonate, sodium carbonate (magnesium sulphate and calcium 
sulphate absent). 

b. Second Group. 
(Saline Chalybeate waters.) Waters containing ferrous carbonate mag

nesium carbonate, magnesium sulphate (sodium carbonate and calcium 
sulphate absent). 

c. Third Group. 
(Semi-Chalybeate waters.) Waters containing ferrous ,carbonate, mag

nesium carbonate, magnesium sulphate, calcium sulphate. (This latter, as 
explained previously, involves the existence of ferrous sulphate.) 

CLASS Y . SULPHUR WATERS. 

This class might naturally be divided into three groups: waters contain
ing sulphides only; waters containing sulphides and snlphydrates, and 
waters containing• free sulphydric acid, sulphides and other thio-com
pounds. Since no determination of sulphur in this direction was at
tempted, the two waters, subsequently mentioned, are not grouped but 
simply placed within the class. 
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CHAPTER III. 

THE THERAPEUTICS OF MINERAL WATERS. 

The general uses of Ordinary Waters. -The use of Mineral ,vaters. 

To entei· here into a complete discussion of the medicinal value 
of mineral waters can neithe~ be expected nor will it be attempted. 
Some general statements, however, seem not only desirable but General state-

ments only 
appropriate, especially since the effects of mineral waters upon attempted. 

the human organism are more accurately observed aml better 
comprehended by most people, than are those of any other 
medicinal agent. Yet in this, as in other popular 'conceptions 
which should be based upon an understanding of cause and effect, 
dissuasion and encouragement, denial and assent, are linked 
together. 

THE GENERAL USES OF ORDINARY WATERS. 

Bat/zing and Drinking. Bathing and drinking are the two 
forms in which mineral waters may affect om·· system ; but not 
only mineral waters, even the common potable waters of our 
homes will, under proper conditions, produce a marked effect 
which it may be well enough to recall and to understand. We 
usually bathe for purposes of cleanliness, and, as cleanliness is 
next to godliness, the habit should be encouraged, extended and Baths a necessity 

practiced; physical well-being precedes moral and mental well- ~J.:i~~t and 

being and cannot prevail for any length of time where the habit of being. 

bathing is neglected. We evaporate daily an average of 20 to 
30 ounces of water, with various saline and gaseous matters in 
solution from our skin; this is effected by a system of pores, 
distributed ove1· the whole of our body, whose number is esti-
mated at 7,000,000 and thefr combined length at 28 miles. A 
part of the solids, consisting of salts with mucus-like and 
epithelial matter remain behind and will, in time, effectually 
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prevent the very important normal action of the skin as a purifier 
of the system, unless attention be paid to keeping the pores open 

Evaporation from and free. So far then bath in()" is nothinO' but an act of <lomestic 
body; pores. ' • o o " 

hygiene and, though practiced for thousands of years by all 
nations that have left their impress upon the development of 
mttnkind, its close connection and agreement with the modern 
spirit of medicine is only in these latter days observed and 
appreciated. To prevent disease is the higher and nobler 

To prevent dis-
ease rather than mission of medicine, and a l!raver an<l more important politico-
cure 1t the mis· ~ 

ston of medi- economic factor to a nation than to cure it, is well expressed by 
cine. 

Effccts of baths. 

the inscription over some old baths, "in balneis salus," and might 
be inscribed with propriety over every public and private bath
house to-day. 

Hot and Cold Baths. A special medicinal function of the 
bath is to act by hot or cold water - in distinction to the 
temperate water used in ordinary bathing- upon the system; 
hot water to induce more abundant secretion through the skin, 
as well as to induce absorption of medicinal agents, held in solu-
tion; cold water to produce a shock with its subsequent salutary 
reaction; the former is temporarily weakening, though its final 
effects may result and often do result in the cure of diseases that 
through long standing have become chronic, d i:fficult of treat
ment, well-nigh incurable and a burden to the person afflicted 
with them. Such cures, as a matter of course, take time and, 
like every truly medicinal measure, should be under the direct 
charge of an expert physician. The latter needs explanation as to 
the meaning of " shock." Our body is furnished on the outside 
with a net-work of capillary blood vessels, the distention or 
contraction of which induces a greater or smaller flow of blood 

vt!~~otor sys - through them; redness and paleness of the skin are respectively 
the visible signs of such conditions, which at the same time is 
accompanied by a greater or smaller transpiration of liquid, the 
perspiration of the body, and the sensation of more or less heat. 
A system of nerves, the vaso-motor system, regulates the disten
tion ot· contrnction of the capillaries and a sudden partial or 
complete immertiion in cold water causes these nerves to make 
the capillaries to contract. Such contraction may extend to the 
inner organs of the body, producing spasms accompanied by 
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difficulty of breathing, the whole of which is called a shock. The 
immediate effect of such shock is a greater effort of the heart, 
stronger contractions, a fuller pulse which sends the blood to all 
parts of the body; this continues some time after the reaction 
sets in, by which the capillaries are nearly as much more extended 
as they had previously been contracted. As there is now less 
resistance to the flow of bloo<l through the fine ram ificatiou of 
the arterial system, an actually greater quantity of blood passes Reaction upon 

h 
. . . , . heart. 

t rough all parts of our body, 111cludrng the brarn. This pro-
duces a greater vitality, a feeling of increased strength, courage, 
joyousness and mental power, which, though in itself desirable, 
may furthe1·, by its powerful psychic reaction upon the body, 
result in permanent improvement to the whole system. 

Digestive Action of Pure Wate1'. In a similar manner, the 
beneficent action of water, even when free from medicinal agents, 
becomes apparent through the digestive tract. In such cases 
large quantities of hot ( not warm) water result in increased 
activity of heart, lungs, skin and kidneys. This latter organ Metabolic prod-

performs a most import-Int function which is to remove from nets removed ' , by kidneys . 

the blood all those deleterious bodies, which naturally occur in it 
as the result of vital processes, besides those - mostly mineral 
substances - that have found their way into the circulation in a 
purely mechanical manner. An increased quantity of water, 
then, must stimulate the action of the kidneys, because blood 
possesses a normal degree of concentration, below or above 
which it can deviate bnt slightly, and such dilution increases its 
volume and at the same time its intra-arterial pressure. This 
stimulation, this greater activity of one organ, involves, however, 
in every case, better nutrition, and better nutrition means better 
and more blood for all the organs of the body, improvement, if 
not cure, of " old troubles," bette1· health and greflter strength 
and endurance. 

Influenee of Sm·roundings. Thus it appears that water alone 
when properly administered, is a powerful agent for the restor-

. f J l h · · l t · II h l!Jlfectof eoviron -a.t10n o rna t ; more so yet, a m111era wa er, espeeta y w en ment. 

used in conjunction with an enjoyable change of place and diet, 
two most important factors in its action. 



Curative effects 
or recreation. 

Drinking not 
bolting. 
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" Curro vacuus hunc adeas locwm 
ut morboi-um vacuus abire queas '' 

was the inscription above the baths of Antoninus at Rome: 
" Come to this place free from care that you may leave it free 
from disease." The psychic agency in the cure of di:sease is 
powerful and in no instance to he neglected; change of place, of 
surroundings, if possible of climate; a diet different from the 
one we have been accustomed to, though it may not be better; 
cheerful companions, exhilarating and reasonable recreations will 
often do wonders. Aided by the proper u::;e of mineral waters 
a "cure," then is as pleasant in many instance;; as it is effect
ive and to be recommended to and preferred by the a:ffiicted 
to the pills and lotions, which to be sure must sometime::; be 
swallowed, but which as a domestic remedy receive altogether 
more attention than they deserve. 

THE USE OF MINERAL WATERS, 

The Manner of Drinking. As to the manner of drinking a 
mineral water, much depends on time, circumstances and indi
viduality. Quantity, it must be borne in mind, is an important 
factol', but a just measure of moderation is here likewise neces
sary. The time-honored custom of rising early and taking before 
breakfast one to four glasses of the water, amounting to not more 
than a quart in all, is to be recommended. The wate'r should be 
taken slowly, glass by glass, allowing an interval of a few 
minutes between the first and second and between the third and 
fourth glasses, and from ten to twenty minutes between the 
second and third; this latter interval should be passed in walk
ing and a walk of a half mile or a mile at the enJ is recommended. 
In the case of the stronger mineral waters this morning potion is 
sufficient and is preferable to taking the watel' at any other time of 
the day. Chalybeate and other less potent waters may be taken 
differently and in larger quantity. The time which experience 
has set for a" cure" with these latter waters, under ordinary 

Exercise between .. 
drinks. cond1t1ons, should be reckoned at not less than four weeks; a 

shortening of this period by a greater daily consumption of 
water is unwise and sometimes even dangerous. 
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After this general statement the different classes of mineral 
waters may be passed in brief review as to their medicinal virtues, 
confining our remarks, ho1Vever, to such observations only as will 
admit of easy and of general application. 

1. Muriatic Watel's. The use of muriatic waters, of which 
ocean water is perhaps the best known type, for purposes of 

• • • Action of surf an 
bathrng is as old as our race. The effect lil general has already element In sen -

been sufficiently described, and is heightened by the powerful bathing. 

blow of the surf, wherever this is obtainable or called for; feeble 
constitutions neither desire or bear this well, however, and require 
still-water bathing, which is prnvided under about similat· con-
ditions to the ocflan bath, by a number of watering places of the 
State. Several of these possess brines of the den~ity of ocean 
waters-about 2,000 grains of mineral matter to the gallon -and 
are often near springs of different character, by which their use-
fulness is extended. The composition of the brines differ as a 
rule, from that of sea water. This is an advantage, rather than 
otherwise, when they, at the same time, are to be used for drink-
ing. Only the feebler of these brines, however, are adapted for 
this lattei· purpose, and should be thus used with caution or after 
consultation with a physician. The bath, either alone or aided 
by the internal use of waters in diluteJ form, is invio-oratino-, Need of preven t 
• • . o • o Ing chill when 
mcrea~es the act10n of the skm and becomes by abso1·pt1011 of bathing. 

some of the constituents a genuine tonic; scarcely any one using 
it will fail to derive benefit from it, provided only attention be 
paid to securing the proper reaction, so that the chill, incident to 
th~ bath, give place to warmth and glow of the skiu. This, of 
course, requires a proper regulation of the length of time one 
shoukl remain in the watei·, which may vary from 5 to 20 
minutes, the simple rule being to leave the water before the 
second chill supel'venes. . 

The temperature of the water for invalids should be between 
85° F. and 90° F., and its strength hetween 900 to 1,800 grains 
of mineral matter per gallon. In fact, the former provides 
already a very acceptable sa lt water bath, with its usual con
comitants of a sensation of moistness of the skin after rulibin<r 
• • • . . • "' Effect of bath s 
it completely dry and a feelrng of 1tchmg and burnrng, produced upon skin. 

by adherence of the saline matter to the skin and its introduc-
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tion into the pores. When the water is to be taken inter
nally, it should invariably be taken in the morning in small 
quantity and, where necessary, diluted. It thus stimulates 

Water should be the mucous membranes increases the flow of diO'estive fluids 
taken mternnlly ' o ' 
in the morning. aids the metamorphosis of albuminoid tissue, and, while ap-

parently tending to reduce the body weight, increases the 
appetite. The resultant more perfect nutrition induces a 
general restorative action of the body, giving it better color, 
better blood, greate1· vigor and improved health. Though 
tempted to indicate the diseases which might be expected to be 
benefited by the muriatic and other waters to be here described, 
it is thought best to leave this to the membel's of the medical 
profession who are better able to perform this vel'y important 
duty. 

2. Alkaline Wate1·s. The alkaline waters of Missouri are, in 
a measure, different from those of other States and of Europe; 

Little mineral the abundant supply of gaseous carbonic acid which character-
:i;ii!~er in solu- izes these latter to such advantage, is here reduced to a moderate, 

but yet perceptible quantity. If the cause which, in many of 
the foreign springs, is assigned to explain the presence of this 
gas, i. e., connection with present or past volcanic action - be 
true, the relatively small amount in Missouri waters is the 
necessary consequence of their different origin. The percentage 
of mineral matter in them conforms, however, to that in similar 
waters elsewhere, being small and permitting many of them to 
be placed in the list of potable or domestic waters. Only a few 
are truly dietetic and still fewer really medicinal. These latter 
contain alkaline chlorides, sulphates, salts of magnesium and 
often lithia. 

Benefit derived 
from alkaline 
waters. 

The alkaline waters, on direct contact or taken internally 
exert. a marked effect upon all mucous membranes. Secretions 
are increased, rendered more fluid and, in the case of the respir
atory passages, easier to raise; thP-ir use, therefore, is indicated 
in catarrh, either recent or chronic, provided only there remain 
a certain degree of irritation. It extends further to inflammation 
of all mucous membranes in general; catarrh of the stomach, 
intestines, especially when accompanied by chronic diarrhcea, and 
that form of dyspepsia which is connected with an excess of acid 
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in the digestive tract. In all such cases a greater quantity of 
water than has previously been mentioned, must be consumed, 
thereby, at the same time, increasing the activity of the skin 
and kidneys; sight must not be lost of the fact, however, that 
long continued and large doses of alkaline water may impair 
digestion and exert a deleterious effect upon the blood 
corpuscles . 

Lymph, blood and all secretions of mucous membranes contain 
sodium carbonate ot· bicarbonate as a never failing constituent. 
Without further theorizing as to its function, suffice it to atate . 
th . 0 d . } · d h f • · h bl d . d Sodmm ca1·bonate at It aI s OXLC at10n, an muc o It Ill t e oo may m uce aids oxida tion 

. ' in the system. 
such rapid metamorphosis as to produce amemia, for which rea-
son the medicinal use of alkaline water has often to be followed 
by that of a chalybeate. As to effects and results of bathing 
nothing need he added to the statements made before. 

3. Sulphcttic Waters. The four group:; of sulphatic waters -
Glauber's salt, Epsom salts, Alum and Vitriol waters -find each a 
representative in Missouri. The two last, from similarity of origin 
and character, as fully explained later on, have been placed in a 
single group. They demand here a separate treatment, as they 
are not in any case hygienic, but strictly I'nedicinal, and have 
only in common their use in medicine, i. e., in small doses, and 
their non-use for bathing. 

GlauLer's salt waters contain, as their main constituents , 
sodium sulphate with variable amounts of sodium chloride and 
alkaline and earthy carbonate. They should be taken in the 
morning in one or two doses of half a glass or a glass each, to Gla u ber 's salt a 

b . d I b . 1 d' . Th ·tdl l . iax nt1ve. e mcrease on y y specia 1rect1on. ey are m1 y axatrve 
with a tendency to retard albuminous metamorphosis, while aiding 
the oxidation of fat, anrl are therefore conservative rather than 
constructive; but in ca8es of catarrh of the stomach and intes
tines, accompanied by loss of digestive power, relief or cure 
through the use of the waters encourages the formation of new 
tissues and results generally in an increase of body weight. 
Larger doses of the water, of course, prevent such effect by 
rapidly carrying the contents of the digestive tract through the 
body so as to prevent complete absorption; it is possible there
fore to make a " cure " either restorative or reducing. The 

3 



Epsom salts nl'e 
diuretic. 

Cl1alybe:1.te 
wuters nu mcr· 
ous. 
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alkalinity;of the water, as has already been pointed out in the 
case of the alkaline waters proper, exerts a salutary effect upon 
the liver, increases the flow of the bile and relieves or cures 
any existinglcatnrrh of the gall ducts. 

Epsom salts waters contain magnesium sulphate as their chief 
constitu ent, with alkaline sulphates , but no chlorides or carbon
ates. In small amounts, ·taken just as the Glauber's salt waters 
are, they are laxative, giving the freces a <lark color. They are 
diuretic, and induce albuminous metabolism, as well as oxida
tion 'of fat; ,;odium chloride and urea appear in the mine in 
larger than normal quantities, and, though the appetite increases, 
th e body weight diminishes, fo1·bidding the use of these waters 
in fever, congestion of the stomach and all cases of enfeebled 
co nstitution. Strong and vigorous individuals, suffering from 
abdominal plethorn, hemorrhoids, excessive fat formation and 
certain functional derangements of the liver and, perhaps, 
Bright'sl disease , are most benefited by ·them. Too long con
tinued use , or rather abuse, produces catarrh of the mucous mem
branes of the intestines and should be discouraged. 

Vitriolic waters contain variable, but considerable quantities 
of iron and aluminium sulphate; but, as they are powerfully 
active and their range of usefulness rather circumscribed, they 
should, in every case, come under the direct supervision of a 
medical adviser. The e_xperiences gained with them at the two 
springil of this kind in the State, hereinafter referreJ to, may 
serve as a guide to their proper use . 

4. Ohalybeate Wate1·s. The Chulyheate waters rlerive their 
virtues from fe1Touil and manganous bicarbonates, either alone 
or in conjunction with earthy salts and, perhaps, ferrous sul
phate. They are for number, extent and variety of composition 
the most remarkable of the spring waters of Missouri, and equal 
in many instances the most famous springs of the kind in Europe. 
As to their physiological function, but little can be said at 
present. That iron is a normal constituent of the red blood 
corpuscles ; that it is contained in milk, urine, bile, the secre
tion s of all mucous membranes and probably in other parts of the 
body, is well known. That salts of il'on, absorbed by the stomach 
01· injected into the blood, do not appear again immedi~tely in 
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any secretion i,; equally well known. That ferrous bicarbonate, 
as also sulphate and chloride is, in advance of resorption, con~ 
verted in the stomach or intestinal ducts into an iron albuminate 
is highly probable; but, as to the manner in which iron exercisee 
its special functions, its modus operandi, as it were, we are yet 
ignorant and must be satisfied with the bare results of clinical 
experiences in its use, which are fortunately as striking as they 
are general. Its main effect, on which doubtless the whole of 
its efficacy hinges, is the fact, that the number of red blood 

Its effect on red 
corpuscles, fallen for any reason below a certain minimum, is blood corpns-

cles. 
increased by the introduction of iron into the blood. Plenty of 
blood corpuscles means plenty of good blood, and plenty of good 
blood means, other things being favorable, the normal perform-
ance of its functions by each organ, the overcoming of detri
mental tendencies, the invigorating of the nervou::-: system, the 
acquisition of strength, endurance and the power of enjoyment, 
or in a word, good health, courage and contentment. 

To attain this improvement of the blood larger doses of the 
water must be taken than previou;;Jy stated. Four glasses, or a 
quart before breakfast in the morning, two glasses about 11 a. 
m., the same quantity at 4 p. m. and enough more after supper 
as will relieve thirst is probably a proper amount. Attention 
should be paid to its proper digestion, especially in the case of 
those waters that contain ferrous sulphate and considerable Dlgestion:or 

cbalybeate 
amounts of other salts (the members of the third gro1,1p of the waters. 

Chalyheate waters); in order to prevent nausea or other similar 
disturbances that would interfere with beneficial action. As a 
rule, it may he stated that the pure chalybeate waters, those 
of the first group can be taken with perfect freedom by the 
feeblest constitution, since they are all easily digestible an<l 
comparatively devoid of taste, and, in a manner, relished after 
short use. 

All persons then, may expect to derive benefit from chaly
beate waters whose constitutions are enfeebled by excesses, old 
age or disease. Anremia, chronic, nervous and female diseases, 
impotency and the host of tl'Oubles incident to any or all of 
these may advantageously be treated with a "cure" with iron. 
Such patient s must, how~ver, he carefully watched or the "cure" 
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altogether abandoned when their cases are complicated by func
tional lesions of heart or lungs. 

4. Sulphur Wate1·s. To attempt an explanation of the med·
cinal effects of a sulphur water is difficult and apt to result in 
disappointment. That such waters are potent in their effects 

waatorgansacted upon the skin, the mucous membranes in general, and those of 
tlpon . the ai1· passages in particular, as also upon the liver and the 

whole portal region is demonstrated in numerous cases. It is 
likewise known that the efficacy of such waters does not depend 
so much upon the free sulphuretted hydrogen, which they con
tain, as upon the sulphides and perhaps other sulphur compounds, 
from which after their entry into circulation sulphuretted 
hydrogen is evolved. 

The free gas inhaled or, in solution in water, taken into the 
stomach rapidly leaves the body without producing any apparent 

Free sulphuretted effect· while when eliminated from sul1)hides that had entered 
waters inert. ' ' 

into circulation, it manifests its presence by the appearance of a 
characteristic absorption band in the blood, as also by its quick 
and powerful effects upon the organism at large. 

Waters, therefore, which contain soluble sulphides, a rather 
unstable and easily decomposable class of bodies, are of much 
greate1· therapeutic vain~ than waters, merely rich in gas, though 
the gas be chiefly sulphuretted hydrogen. It is for this reason 
very important, in analyzing sulphur waters, to determine accur
ately the state of combination, in which the sulphur exists in 
them, and if this has been done in but few cases the omission is 
attributable to the troublesome necessity of conducting a part, at 
least, of the operations leading to an analysis, at the springs. It 
may be presumed, however, as highly probable that all waters 

Alkaline suipirnr containing sodium bicarbonate contains their sulphur wholly or 
waters contain 
sulphides. in part in the form of sulphide, and all such become active and 

valuable therapeutic agents, whose chief effects center in their 
action upon the liver nnd portal region. 

The liver, as the organ which manufactures the bile, requires 
for this purpose the same elements that. make red blood corpus
cles. It is prnbable that these corpuscles, like all organisms 
possessing individual lives, grow old and decrepit in time, and in 
this state, having become useless and even deleterious to the 
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body which harbors them, they furnieh tho material employed by EJtetc blood cor-. . ~~~~ 

the liver for this purpose. To remove them from circulation and source ot bile. 

to produce bile, itself actively engaged in the proces!> of diges-
tion, is the twofold office of the liver, and sulphut· waters are a 
powerful auxiliary towanl this end. The sulphur of those wat-
ers, powerless probably in the case of healthy red blood corpus-
cles, seizes upon and destroys the aged and effete ones, thereby 
producing or at least increasing the raw material, upon which the 
liver depends for aclion. The result is more anrl better bile; a 
reduction of an eno-oro-ed and torpid liver to its natural condi- Sulphur watcrs 11' 

o o ' aid in the for- . 
tion; a better uigestion and nutrition with a return of strength matlon of hlle. • 

and vigor to the whole organism, or a renewal, as it were, of life 
with the disappearance of the gloom which so often engulfs the 
minds of this class of sufferers. 

It is to be _remembered, however, that a cure by means of a 
sulphur water is destructive rather than constructive, and that a 

• , , . • Sulphur watera 
generous drnt 1s, therefore, not onlv admissible but advisable; destrucllve, not 

J constructive. 
and further, that the cure sh0uld not be continued for too long a 
time. 

Besides the effects described, sulphur waters act directly upon 
~kin and mucous membranes, taken internally or in the form of 
baths, ot· better yet, both results are reached, which, by their Alkaline sulphe-

. k .1 1 t f t · h 1th f · saline waters. qmc ness anu comp e eness o res orrng ea , are o ten surpris-
ing. In this effoct some of the brines take a share, and deserve, 
along with the sulphur waters proper, a more generous attention 
on the part of the medical profession, than they seem to have so 
far received. 
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CHAPTER IV. 

THE MINERAL WATERS OF THE STATE. 

VALUE OF MISSOURI WATERS-LIST OF MINER.AL WATER LOCALITIES. 

Value of J.l:fissow·i Waters. The abundance and value of the 
mineral waters of the State are striking ; nearly every county 
possesses its springs, whose waters have acquired a local repu
tation. Many of these, indeed, possess virtues of a very high 
order, which, in time, must render them famous beyond the 
confines of the State, and destine them to become sources of Vnlue or and In

vestment in 
relief for sufferinir mankind. A very considerable development M1ssour1 min-

~ ernl waters. 
of interest in these waters has actually taken place during the 
last ten years; health resorts with their accompaniments of 
modern hotels and modern comforts and pleasures can be found 
in half a dozen counties, the aggregate value of which reaches 
high up into t.he hundreds of thousands of dollars. These are, 
as it were, the pioneers in the establishment of true sanitaria. 
For such to be entirely successful many conditions must concur, 
which it is unnecessary to enumerate here beyond the fact that 
trained physicians, that is physicians who have given years of 
time and thought to the study of the effects upon their patients 
of the particular mineral water in question, so as to be able to 
advise with intelligence and knowledge, are a prerequisite to 
success; without these a watering place is liable to become a 
mere place for pleasure or, worse yet, for dissipation, and does 
not deserve the name of health resort. 

The mineral waters of the State may be properly treated under 
five heads :-

1. Muriatic Waters. 
2. Alkaline ·waters. 
3. Sulphatic Waters. 
4. Chalybeate Waters. 
5. Sulphur Waters. 
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For easy reference the 83 waters collected and analyzed by 
the officers of the Survey during the years 1890 to 1892 are 
tabulated in the following list of localities, an:anged alphabet
ically by counties. Additional analyses of :waters from either 
the same or different springs, but made by chemists not connected 
with the present Survey, are placed in the Appendix and may 
be found by reference to the general index at the end of this 
volume. Of the 83 original analyses here 1·ecorded, 48 were 
made by Wo0dward and Robertson, and 35 by Schweitzer, and 
the results are marked respectively by ( W. ) , ( W . & R.), or ( S.). 
The localities were visited and samples collected in a uniform 
manner by different individuals and the sources of the various 
descriptions are indicated in the same way by initial letters . 
Each waler of the following list is referred to its class and group 
under which it is discussed in the following chapters. 

LIST OF MINERAL WATER LOCALITIES OF THE STATE.1 

EXAMINED, SAMPLED AND ANALYZl~D IlY THE GEOLOGICAL SURVEY DURING 

THE YEARS 1890 TO 1892. 
BARRY COUNTY, 

Panacea Spring ..... . .....•........ Alkaline Water .... First Group . 

BENTON COUNTY, 

Boling Spring .............. .. ...... Muriatic Water ... Second Group. 
Clark Spring............. . . . . . . . . . . " '' " " 

CAMDEN COUNTY. 

(a) Climax Spring .................. Alkaline Water .... First Group. 

CASS COUNTY. 

(a) McLelland's Spring ........ , .... Sulphur Water 
Elliott's '\Veil,..................... " " 

CEDAR COUNTY. 

(a) Jericho Spring ................. Uhalybeate Water .. First Group. 
(a) P<1rk Spring (Eldorado Sp.)...... " " " " 
Main Spring (9 Wonders)........... " " .. Third Group. 

CHARITON COUNTY, 

Deep Well (Brunswick) ........... Muriatic Water .... Second Group. 

CLAY COUNTY. 

(a) Sulpho Saline Spring (Excelsior 
Sp.) ..... . ............... . ..... Muriatic Water . ... Third Group. 

1 An (a) iu front of a name means that the water has been analyzed before 
and the results are found in the Appendix . 
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CLAY COUNTY - Continued. 
(a) Roger's Spring ................. Chalybeate Water .. First Group. 
(a) Reed's Spring.................. " " .. Second Group. 
(a) Siloam Spring (Excelsior Sp.)... " " " " 
(it) Regent Spring (Excelsior Sp.)... " " " 

CLINTON COUNTY, 

Plattsburg Spring .................. Alkaline Water .... First Group. 
Frost's Spring ...... .... ~ . ...... .... Chalybeate Water .. Second Group. 

DAVIESS COUNTY. 

Jamesport Mineral Well ............ Chalybeate Water .. Third Group. 

GENTRY COUNTY. 

Siloam Spring ...................... Chalybeate Water .. Second Group. 

HENRY COUNTY. 

Artesian Well (No. 1) (Clinton) ..... Muriatic Water .... Second Group. 
Windsor Spring .. .... .. ............ Alkaline Water .... First Group. 
Water Works Well (Artesian Well 

No. 2.) (Clinton) ............... Alkaline Water .... Second Group. 
Artesian Well (No. 3) (Clinton)..... " " " " 
Sand Creek Spring .......... . ... , ... Chalybeate Water .. First Group. 
Montrose Well..................... " .. Third Group. 

HOWARD COUNTY, 

(a) Boons lick Spring. . . . . .. .. .... Muriatic Water .... First Group. 
Glasgow Mineral Spring...... • • . . . . " " " " 

HOWELL COUNTY. 

Siloam Spring ...................... Chalybeate Water .. First Group. 
Cnre-all or Dixon Spring ........... Alkaline Water .. .. " " 

JACKSON COUNTY. 

Cusenbery Spring ...... ............ Alkaline W,.ater .... First Group. 
Lithia Spring ....................... Chalybeate Water.. " '' 
Greenwood Spring.... . . . . . . . . . . . . . . " " " 

J1~1,1rnRSON COUNTY. 

Sulphur Spring ..................... Muriatic ·water .... First Group. 
(a) Afton Spring............ . . . . .. .. " " " '' 
(a) Council Spring.......... . . . . . . . " " " " 
(a) Montesano Spring...... .. .. .. . . " " " " 

JOHNSON COUNTY. 

Post Oak Sulphur Spri noo, ... .. .... .. Alkaline Water .... First Group. 
Pertle Spring ...... .. . ... ... ... ..... Chalybeate °\Yater.. " " 
Reed's Spring ..................... . 
(a) Electric Spring ................ . 

LA CLEDE COUNTY. 

" 
" 

" 
" 

" " 
..Third Group. 

(a) Lebanon Magnetic Well. .... . ... Chalybeate ,Vater .. First Group. 

LlVINGSTON COUNTY, 

(a) Mooresville Mineral Well ....... Chalybeate Water .. Thircl Group. 

43 
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MADISON COUNTY. 

White Spring ....................... Chalybeate Water .. First Group. 

MERCER COUNTY. 

Lineville Mineral Well. ...... ..... .. Sulpbatic Water. (Sodium Sulphate.) 

MONROE COUNTY. 

(a) Harris Well. .................... (;'.J.alybeate Water .. Tbird Group. 

MORGAN COUNTY. f 
(a) Alum Well (Versailles) ......... Sulphatic Water ... Third Group. 

McDONALD COUNTY. 

Galbraith Well .................•... Alkaline Water •... Secoud Group. 

NODAWAY COUNTY. 

(a) Burlington Junctiou Spring .. ... Chalybeate Water .. First Group. 

PERRY COUNTY. 

Lithium Spring .... . ................ Chalybeate Water .. First Group. 

PETTIS COUNTY. 

Crystal Spring (Lamonte) ........... Sulphatic Water ... Third Group. 

Puru COUNTY. 

Elk Lick Spring ..... .. .... .. . .... .. Muriatic Water ... Second Group . 
Louisiana Well..................... " " " 
(a) B. B. Spring .................... Sulphatic Water (Magnesium Sulph.). 

PLATTE COUNTY. 

(a) Crystal Spring .................. Chalybeate Water .. Second Group. 

RALLS COUNTY. 

Spalding Spring ............ . .... ... Muriatic Water ...• Second Group . 

RANDOLPH COUNTY. 

(a) Sulphur Spring (Randolph Sps.) .. Muriatic Water. . . . First Group. 
Salt Spring (Randolph Sps.;........ " " " " 
Randolph Spa ....... ...... ......... Chalybeate ,vater.. " 

SALINE COUNTY. 

(a) Sweet Spring (Sweet Springs) ... Muriatic Wate1·. . .First Group. 
(a) Blue Lick Spring (Blue Lick) .. . 
Magnesia Spring (Blue Lick) ....•.. 
(a) Black Sulphur Spring (McAllister 

Sps.) .................. . .. .. .. . 
(a) Akesion Spriug (Sweet Sps.) ... . 
Salt Spring, near Akesion(SweetSps.) 
Black Sulphur Spring (Blue Lick) ... 
Napton Spring...... . .........•.... 
Gum Spring (Blue Lick) .... ., ..... . 
Salt Spring (Blue Lick) .. ... .. . .... . 
Red Sulphur Spring (Blue Lick) ... . 
Salt Spring (Great Salt Sps.) ...... . 
Sulphur Spring (Great Salt, Sps.) .. . 
White Sulphur Spring (Blue Lick) .. 

,, 

" 
" 
" 
" 

" 
" 
" 
" 

" 

" 

" " 
" 
'' " 

" 
" 
" " 

" .... Second Group. 
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SAUNE COUNTY- Continued. 
Sweet Spring (Blue Lick) .......... . Muriatic Water .... Second Group. 
Elk Lick Spring...... . . . . . . . . . . . . . . " " " " 
Town Spring at Grand Pass ......... Alkaline Water .... First Group. 
Fresh Water Spring (Blue Lick).... " .... Third Group. 

ST. CLAIR COUNTY, 

" Old Black" (Monegaw Sps. ) ...... Muriatic Water .... Second Group. 

ST. LOUIS. 

Belcher Artesian Well .. , ........... Muriatic Water .... First Group. 

V~: llNON COUNTY. 

Nevada Artesian Well .............. Alkaline Water .... Second Group. 
Artesian Well (Fairhaven) .......... Chalybeate Water .. Third Group. 
(a) Main Spring " . . . . . . . . . . " " " " 
(a) Life Well " .. . . . . . . . . " " " " 

,voRTH COUNTY. 

(a) Denver (Fairview) Well- ....... Chalybeate Water .. Third Group. 
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0I-IAP7I1ER V. 

MURIATIC WATERS OR BRINES. 

Wute1's containing as their main constituent socliuin chloricle 01· common salt . 

A. FIRST GROUP OF MURIATIC WA'l'ERS. - B. SECOND UROUl' 0~' MURIATIC WA'l'ERS . - C . 

THIRD GROUP OF MURIATIC WATERS. 

The muriatic waters, or brines, as indicated by their name, 
contain common salt as their main constituent and are in their 
origin related in some way to the ocean. From this body of 
water, during past geologic periods, portions wern cut off by 
upheaval or subsidence, to exist for a time as inland salt watel' 

Contents of min- . 
eral waters sup- lakes. These dried up eventually, or were partly or wholly 
plted by dried 
up oceans. drained back again into the ocean by a subsequent geologic 

Differences be
tween modern 
and ancient 
oceans. 

revolution, thus giving rise to the different brines, which are 
found in different parts of the State. All the brines analyzed 
indicate their ancient origin; for, while modern seas contain, 
besides the chlorides of the alkalies, only magnesium chloride ,. 
and no calcium chloride or sulphate, these waters analyzed con
tain either both or at least one of them in considerable quantity. 
They are grouped in three divisions, beginning with the oldest, 
geologically speaking, and each group has its members arranged 
according to the quantity of total mineral matter 1Vhich it 
contains: 

A. FIRST GROUP OF MURIATIC WATERS. 

The waters of the First Group consist of those which contain, in addition to 
sodium chloride or common salt (Na Cl), magnesium chloride (Mg Cl2), calcium 
chloride (Ca Ch), and calcium sulphate (Ca S04), out no magnesium sulphate 
(Mg S04). 

The twenty-three waters under this group are arranged in the 
following pages, according to their total residues. A glance at 
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the tables shows this to be likewise the or<ler in which the quantity 
of magnesium chloride or calcium sulphate would place them. 
A common origin may probably be attributed to all of them, 
the presence or absence of calcium bicarbonate depending, doubt
less, in a measure, on local conditions. Bi1t few of these waters 
ean be considered mineral waters in the narrow sense of the M~~~~~ntaf::a~f 
word, i. e., as waters to be taken internally for medicinal pur-
poses. As substitutes for ocean baths, however, they deserve 
consideration, and, as some are found near mineral waters of 
different types, their values become enhanced. It is not the 
purpose of thit:i publication to advocate one or the other of these 
waters; the tabulation is such as is calculateLl to enable the 
physician to select easily, for any given case, the proper water. 

• 

\ 



TABLE OF ANALYSES OF MfSSOURI MURIATIC WATERS - FIR ST GROUP. 

• 

Silica . . .. . ...... . 
Alumina ...... . . . .. . 
Oxide of Iron ....... . ...... . 
Calcium Bicarbonate . ..... . 
Calcium Sulpbate ......... . 
Ualcium Chloride ......... . 
l\lagnesinm Chloride ....... . 
Potassium Chloride .. . 
Potassium Bromide .. . 
Sodium Chloride. 

Mineral Matter ... 
Specific Gravity .. 

Contents are expressed in grains per Gallon . 

0 3095 0 .8177 
0.1285 ........ . 

.. "2:i:0540 
8.7977 

11.0402 
21 9738 
0 0463 

·io ·ss29 
37 .6935 
12 .8156 

0 
31 0 

"' .;: 

I 
,.....::'a 

·'11 

~ 
b.O 

·C 
"' (/) 

.:. 
" ~ 

0.3072 
0.ll68 

·2-; :oo:h 
20.6042 
4 .5083 

2t .8198 

i:2956 . 
168 .5675 "i-i!i 7242 

o:25is 

20 .0880 
33 .3900 
11.8400 
29 .2900 
5.~000 .. 

· 25uj,isi; 

0 
51 0 

~ 
"' 

I 
~ . " 'c"> 
~ 
~( 

;: 
ii 

0 8177 0.S1i7 0 .8177 

":i:i ·0658 40. 5727 ":ii " 7726 
27 3583 47 .Hi53 53.9660 
40 .4.379 3S .2877 40 . 1743 

. i:7348 1:li100 · 2·2sil7 
265 .8275 337 .9GIO 3a6 . 9126 

0 9346 0.5724 ti:;1 0.2570 0.4439 
0 .0993 0 .0818 0.0175 

0.0581 . . . 57 :02.i!i . . .. 
50:1847 

29.0!lo, 62 .4735 
7i.i345 39.3315 51.4845 40.3046 

47 .49-11 32 5371 24 5517 44.5560 47 . 7500 
46 0840 4.6.0841 55.7471 64.131n 81. 9303 
0 8680 21. 7566 7 .1569 
3 0583 

· 1io:S9i5 . "li:iii: 7276 · ·s:ii :4624 401.5730 555 .5167 

166 .1448 233.1a201 252 .2242 350 .5027 S69.25r51 466.12u1 496.98631 550.2551 558.6126 no .3699 848 .5324 1048 .6278 
1.0023 1.0031 1.0033 1.0041 1.0043 l.005~ 1.0058 1 0059 1.0071 1.0066 1.0064 1.0142 

1 See analysis in special description . 
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TABLE OF ANALYSES OF :MISSOURI MURIATIC WATER$ - FIRST GROUP. 

Contents are expressed In Grains per Gallon. 
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Calcium Sulphate .. .. . .. ...... . .. . 
Calcium Chloride 
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Sodium Chloride ........... . .. . .. . 

Mineral Matter . ... ... . 
Specific Gravity ...... . 

777 .2792 882 7786 892 .20', 21 945 .4912 977 0602 1039.07t2 1280 58901 1289 _1;29 1292 .1135 1388 1556 1423 .7697 

1053 .6285 1171.5531 1183 .8833 1242 G9B61 1252 6260 1353 .1489 1653 .3928 1681.8880 1708.1596 1750.8043 1821.3388 
1.0106 1.0149 I 0150 1.0153 1.0168 1.0174 1.0206/ 1.0214 1.0212 1.0219 1.0227 
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1t is deemed advisable, in discussing the waters of this group, 
to deviate from the ordel' of the table, and to bring together the 
springs of one neighborhood. This plan is, in this instance, all 
the more proper, since these waters belong virtually only to two 
sections of the State, Saline county near the center with an 
outcropping in Randolph and Howard counties, and in Jefferson 
county and St. Louis in the east. The springs of Saline county 
are, therefore, described first. 

THE SPRINGS OF SALINE COUNTY. 

Saline county, situated in the west-centrnl part of Missouri, 
and having the Missouri river for its northern and eastern 
boundary, has long been noted for the large number of salt 
springs within its limits, which facts suggested its name. The 
majority of these springs are very salty, and would, undoubtedly, 

Brines often con- . • . 
taln tree sul- he classed as " salme springs." In connectwn with the salt 
phuretted 
hydrogen. wate1· many of them give off quantities of hydrogen sulphide gas, 

1'' orno.erly used 
for making of 
salt. 

and are locally known as '~sulphur" springs. The temperatures 
of all are nearly the same, and the flow remains constant, inde
pendent of rain-fall. They are all probably of deep-seated 
origin, and are not thermal. From the waters of many of the 
larger ones, salt was manufactured years ago by evaporation o er 
fire. This work has now been abandoned, and the waters are 
at present used only as beverages, or for medicinal purposes. 
The location of the principal springs is shown quite accurately 
on the accompanying map of the State. Numerous springs 
exist which a1·e not shown individually on the map; but, of these, 
many are closely associated with the large!' springs, and all are 
small and do not differ in character from those to be descdbed. 
Among those uot described are: -

a. A spring at Arrow Rock, having a good flow, which was 
formerly a salt-sulphur water, but which is now reported by its 
owner to be very weak in saline matter. 

b. A salt-sulphur spring near Miami, section 35, township 53 
north, range 21 west, the property of A. J. Ca.seboat. 

c. A sulphur spring near Shackleford ( between Great Salt 
Springs and Marshall) in section 1, township 50 north, range 22 

; 
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·West, owned by James Prior, and reported to be a weak salt 
spring. 

Some springs of strong flow and clear water also occur along 
the Missouri bluffs at Grand Pass, but they can hardly be clas;;i
fied as mineral springs. Some are slightly chalybeate and small 
quantities of oil have been found in connection with them; but 
the flow of oil has been very weak. Several years ::igo, on sink- . 
· 11 Ml B d · · 3 h" 51 h . . ~01lfouudon somc rng a we ·at i' a ta en , m section , towns 1p nort , range 2::. of the brines. 

west, oil was struck; and gas has been reported from the vicinity 
of Elmwood, section 3, township 49 north, range 23 west. 

Most of the salt springs of this county are found in the vicin
ity of Salt-fork and Black-water branches of the Lamine river, 
and seem to be limited to the valleys of these streams. An im
portant exception to this is the Elk Lick spring in the Lamine 
river valley itself. 

SWEET SPRING AT SWEET BPHINGS (w. ). 

Location and Uharacte1·. Sweet spring is decidedly the 
best known of Saline county'R springs. It is in the southwestern 

no. J. Sketch m11p of Sweet Springs and vicinity. 
1 is the Sweet spring ; 
2 are the Sulphu1· spi·ings ; 
4 is the Alum spring; 
5 is afresh water spring. 

Creek: 
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corner of the county, in the northwest quarter of section 14, T. 
48 N., 23 W., about one mile south of the railway station at 
Sweet Springs, 011 the Missouri Pacific railway. 

Sweet spring itself ( so called from its lacking any salty or 
strong mineral taste) issues from a bluff of limestone, some 
twenty-two feet above the low water mal'k of Black Water 
creek. This is the only locality in the county where the water 
can be seen emerging from the rock so that the exact horizon of 

Fl d t t 
its occurrence can be determined. It flows at the rate of 1,100 owan con ens 

of this ~pring. gallons per hour from a crevice in the limestone of about 50 
square inches in area. A remarkable fact concerning this water, 
when compared with that of othet· similar springs in the county, 
is that although deep seated enough to exhibit great regularity 
of flow, temperatures, etc., it contains so small a proportion of 
mineral matter as to be hardly recognized by taste. This is, in 
all probability, owing to the fact that it does not reach the yet 
lower levels of saline deposits, which originate the other springs, 
but is confined entirely to the crevices of the limestone rock from 
which it issues, and is, therefol'e, destitute of sulphuretted 
hydrogen, instead of which it contains carbonic acid gas. 

The water flows into a walled basin five feet in diameter 
and fourteen inches deep with a cemented porcelain bottom. 

Fro. 2. View of Spring honee at Sweet Springe. 
Fro111 a pllotooraph. 
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FIG. I. 

FIG. 2, 

.FIG. 1. YlEW OF GROUNDS AT SWEET SPRrnGS. 

FIG. 2. VIEW OF HOTEL AT SWEET SPRINGS. 
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Thence it is force<l into the bottling house, where large quanti- Collected m 
. . . wnlled in por-

tJes are bottled an<l shipped to vanous points in the State, and ce1a1n bas,n. 
elsewhere. The temperature of the water in the basin was 
53.3° F., that of the air being 41.5° F. About twenty feet be-
low the level of the Sweet spring, a few feet above. Black Water 
creek, is a sulphur spring. It has constant flow, but is covered 
by the Black Water in times of freshet. 

Imp1·ovements and Uses. The property is a well patronized 
health resort, managed by a company under the name of the 
New Sweet Springs Company, owning a well appointed hote-1 of 
130 room::;, valued at $50,000, with outbuildings, lecture hall, 
ball-room, pavilions and other improvements valued at a like 
sum. A number of private summer residenc:es have been erected 
within the company ':s park and near the hotel, bringing the value 
of the whole plant to about $135,000. A season of about three v~~':i'fs\'.;~~~~ve
months, during which conventions and other meetings take ad-
vantage of the facilities and diversions of the place, render the 
investment profitable. The water is shipped in barrel:s and 
bottles, either carbonated or plain, the capacity of the establish-
ment being 1,500 quarts a day. The water is used both for 
drinking and bathing purposes , though, for the latter, Akesion 
water, to be described later, is , perhaps , preferable. A number 
of bath rooms with two large swimming pool s near the hotel, 
each one five feet deep and thirty-two feet in diameter are con-
stantly at the service of the guest!:.'. .For the use of the water the 
direction gives advice whi ch may be foui;id in the printed cir-
cular, ·i~sued annually. 

Re~ults of analy,,i:'l of Sweet Spring water (w.): 

Grains in Gallon . Grams in Litre. 
Silica ...... . ....... . . . ... (Si02) 0.3095 0.0053 
Alumina .................. (Al20 a) 0.1285 0.0022 
Lime .••.•. . ..........•.. . (CaO) 17.8617 0.3058 
Magnesia...... . . . .. . . . .. ( MgO) 9.2522 0.1584 
Potassa....... . . . . . . ... . . ( K20 ) 0.0292 0.0005 
Soda .................. . .. (Ntl 20) 52.3529 0.8963 
Chlorine ................. (Cl) 83.4445 1.4286 
Sulphur Tiroxide . ......... (SOa) 5.1751 0.0886 
Carbon Dioxide ........... (CO2) 13 6096 0.2330 
Water in combination ..... ( ll20) 2. 7838 0.0477 

--
184.9470 3.1664 
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Oxygen . . . ................ (0 ) 

Mineral matter .. ....... .. • 

Fixed residue ........... .. 

Grains in Gallon. 
18.8022 

166.1448 

(}rams in Litre. 
0.3219 

2.8445 

156.5562 2.6803 
Spec. Gravity= 1.0023 

United as follows: 

Silica ..................... (Si02) 
Alumina .................. (Al20a) 
Calcium Bicarbonate ...... (CaH2(C03)2) 
Calcium Sulphate .••...... (CaS04) 
Calcium Chloride ...•...... (CaCl2) 
Magnesium Chloride ...... ( MgCl2) 
Potassium Chloride ... ... . (KC!) 
Sodium Chloride .......... (NaCl) 

Mineral matter ..•.•...... 

Grains in Gallon. 
0 3095 
0.1285 

25.0540 
8. 7977 

11.0402 
21.9738 
0.0463 

98.7948 

166.1448 

Results of analysi,, of Akesion water (w.): 

Silica .................... (Si02) 
Alumina .................. (Al20s) 
Lime ..................... (CaO) 
Magnesfa ................. ( MgO) 
Potas, a .................. (K2 0) 
Soda ...................... (Na20) 
Sulphur Trioxide ........• (SOs) 
Chlorine .................. (Cl) 
Carbon Dioxide .•.....•... (CO2) 
Water in combination . . ... (820) 

Oxygen ................... (0) 

Mineral matter ..... .. .... . 

Fixed residue ........... . 

Grains in Gallon. Grains in Litre. 
0.3154 
0.1986 

84.0870 
37.6861 

3.3703 
467.7707 

32.9023 
659.6942 

28.3872 
5.8064 

----
1320.2182 

148.6651 

1171.5531 

1151.5531 

0.0054 
0.0034 
1.4396 
0.6452 
0.0577 
8.0084 
0.5633 

11.2912 
0.4860 
0.0994 

22.6026 
2.5452 

20.0574 

19.7150 
I 

Spec. Gravity= 1.0149 
H2S present. 

United as follows: 

Silica .................... (Si02) 
Alumina ............ . ..... (AI20s) 
Calcium Bicarbonate ....•. (Ca H~ (COs)2) 
Calcium Sulphate ..•...... (CaS04) 
Calcium Chloride ..•...... (CaCl2) 
Maguesium Choride •...... (MgCl2) 
Potassium Chloride ........ ( KC!) 
Sodium Chloride .......... (NaCl) 

Mineral matter ........... . 

Grains in Gallon. 
0.3154 
0.1986 

52.2582 
55.9339 
85.'.!176 
89.5086 

5.3422 
882. 7786 

1171 5531 



MURl·ATIC WATERS OR BRINES. 

Results of analysis of Salt Spring water (w.) : 

Silica ..... . ..... . ... . .... (Si02) 
Alumina .. ·: ••............ (Al20s) 
Lime .......•... . ........• (CaO) 
Magnesia .......•......... (MgO) 
Potassa ............ .. .... (K20) 
Soda .....•............... . (Na20) 
Sulphur Trioxide .......... (SOs) 
Chlorine .................. (Cl) 
Carbon Dioxide .. ..... .... (CO2) 
Water in combination ..... ( H20) 

Oxygen ..... .......... . ... (0) 

Mineral matt e r . .......... . 

Fixed residue ............. . 

Grains in Gallon. 
0.2887 
0.1082 

81 .6505 
37.2224 
6.184-6 

472.7913 
33.4442 

681.2416 
15.3294 

3.1356 
---

1337.3965 
153.5132 

1183.8833 

117/1.0830 

55 

Gram~ in Litre. 
0.0049 
0.0018 
1.5006 
0.6373 
0.1059 
8.0944 
0.5726 

11.6631 
0.2624 
0.0537 

----
22.8967 
2.6282 

20.2685 

20.0836 

United as follows: 
Spec. Gravity= 1.0150 

H2S present. 
&rains m Gallon. 

Silica. . . • . ............... ( Si 02) 0.2887 
Alumina ...........•.... (Al20 s) 0.1082 
Calcium Bicarbonate ...... (CaH2(COa)2) 28.2202 
Calcium Sulphate . . .... ... . (CaS0 4) 56.8852 
Calcium Chloride .....•.... (CaCl2) 107.9969 
Magnesium Chloride . ....• (MgCl2) 88.4039 
Potass;um Chloride ..... ... (KC!) 9.8030 
Sodium Chloride .......... (NaCl) 892.2072 

Mineral matter . ........ ... . 1183.8833 

The two last springs are likewise under the management of the 
parties owning tbe Sweet Springs property, and are situated on 
the north side of the Black Water in the northwest quarter of 
section 16, T. 48 N., 22 W. They are about three hundred feet 
apart, both flowing from the alluvial clays. They are both saline 
and sulphuretted and appear to fl.ow from a common source. 
The medicinal properties of the two, it is claimed, however, are 
quite distinct, tl;ie Akesion water being bottled and shipped away, Hedlclnal proper

while the salt spring water ( togethe1· with the Akesion) is ~~i ~~r~~!"'0 

d f ·1 t h S t S · l h . different. pnmpe over our 1111 es o t e wee prmgs grounc, w ere 1t 
is used in the bath houses. 

Both springs deposit sulphur ( white and :flocculent) along 
their courses, and have each a flow of about 4000 gallons per 
hour. Their temperatiues are as follows :1-

1 See other analyses in the Appendix. 
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Of Watei·. 
Akes ion ...••..•.....•.......•...•..••.•...•...... 59. 7° F. 
Salt Spring .......•...............•....••.•.•...• ,58.8° F. 

THE l\iCALLISTliJR SPR INGS (W. ). 

Of .Air. 
35° F. 
40° F. 

Location. The McAllister springs are found in the northeast 
quarter of section 17, T. 48 N., 22 W., about five miles east of 
SwAet Spring;, anc.l close to Black vVater creek. Tbe principal 
springs are three rn number, known respectively as the Black: 

c. 

Precipitate from 
salt and black ~ ' 

Sulphur and ·white Sulphur, and Salt 
springs. The Black Sulphur and Salt 
springs occur near each other and are 
both saline and sulphurettecl; tho Salt 
;,pring: water see ms to contain more gas 
than the others. From tho Salt spring is 
d&posited a reddish white precipitate of 
sulphur, while the Black Sulphur is char 
acterized by a black sediment composed 
of sulphur and organic matter mixed 
with clay and fine sand. A small amount 
nf Blade Su I ph ur water is bot tied and 
shipped away; ,but most of it, mixed with 
the Salt spring water flows into the bath 
houses. The White Sulphur sp1·.ing is a 
few hundred feet nearer the Black Water 

anlphur rings. 

FIG. 3. Sketch at 11.IcAliister 
S11rings. 

C is the Sulphu,· spring. 
D and F are the Salt spring,. 

and is well protected from the weather. 
It is saline like the other two. 

Temperature Black Sulphut· Spriugs . . ........ . 
" White " " ......... .. 

" Salt " " 

Of Water. 
57.7° F. 
52.° F. 
58.° F. 

Of .Air. 
33° F. 
33° F. 
33° F. 

Improvements aad Uses. The property i;; owned by private 
partios hut managocl and under the direction of a resident physi
cian . Itcontai ns a commodio us hotel with thi1·ty rnoms, ball-roc,m, 

Yalne or improve- billiard and bowling alley, and some private summer res iden ces, 
ments made. $ - T Bl I S I h . l . l . b valued at 2:>,000. he itc t up u1· water 1s s 11ppet rn a r-

rels a.ncl jugs. It has been used for twenty years and longer, 
the management claiming it to be beneficial in "dyspepsia, s kin 
disea::les, blnod poisoning, rheumatism, liver diseases and stom
ach troubles," of which proof i.s offered in a number of letters 
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received from parties who have been benefited by its use. An 
earlier analysis of this water is given in the Appendix. 

Tbe spring has a flow of about twenty gallons per hour. 

Results of analysis of Black Sulphut· water (w.): 
Grains in Gallon. Grams in Litre. 

Silica ..................... (Si02) 0.25i0 0.0044 
Alumina .................. (Al20a) 0.0818 0.0014 
Lime ..................... (CaO) 60.6705 1.0387 
Magnesia ..... ............ (MgO) 27.0029 0.4623 
Soda ..................... (Na20) 337 .4112 5.7766 
Sulphur Trioxide .. ... ... .. {S0a) 23.7086 0.4059 
Chlorin e .................. (Cl) 462.8116 7.9235 
Carbon Dioxide ........... (CO2) 33.9362 0.5810 
Water in combination .. .... ( l-120) 6.9415 0.1188 

-- --
952.8413 lG.3126 

Oxygen ............. .... (0) 104.2910 1.7855 
-- --

Mineral matt.er ........... . 848.5301\ 14.5271 

Fixed residue ........... . 824,6207 14.1178 

United as follows: 
Spec. Gravity = 1.0064 

H2S present. 

Silica ....... . . . .......... (Si02) 
Alumina .................. (A l20a) 
Calcium Bicarbonate ...... ~CaH2(COa)2) 
Calcium Sulphate ......... . ( CaS04) 
Calcium Chloricle ......... (CaCl2) 
Magnesium Chloride, ..... ( .\1gCl 2) 

Sodium Chloride .......... (Nu Cl) 

Mineral matter .......... .. 

(hains in Gallon. 
0.2570 
0.0818 

62.4735 
40.3046 
H.5560 
64.1319 

636 7276 

848.5324 

ELK LICK SPRING (W.). 

Location. On crossing the divide between Black Water creek 
and Lamine river, in the southeastern part of the county, we 
find the Elk Lick spring;;, situated on Heath's creek, in section 
17, T. 48 N., 20 W. 

Oharacte1·. One principal spring here is surrounded by 
smaller ones. The spring is of remarkably clear, palatable 
water, charged with carbonic acid gas and slightly sulphuretted. 

Water palatable 
lt fl.ow;; at a rate of between 100 and 200 gallons per hour and and rich in car-

bonic acld. 
deposits a very small amount of sediment, mostly of a black 
color. These springs are occasionally resorted to by excursion 
parties; hut they have little more than a local reputation. 
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Improvements and Uses. The property consists of a hotel with 
thirty-four rooms, with accommodations for about fifty guests; 
two cottages, a dancing hall and bath houses, valued, in all, at 
$25,000. It is owned by J. H. Rector, who keeps the place open 

Value and owner- for about four months durino- the year The sprino-s have been sh ip of property. o · 0 

Analy~la. 

known for more than fifty years and are claimed by the pro
prietor to be effective in curing indigestion, scrofula and 
rheumatic affections. The water has been analyzed before, but 
no copy of the analysis was procurable. 

Of Water. Of Air. 
Temperature................................ .. . . 56.2° F. 35.0° F. 

Results of analysis of Elk Lick spring water ( w. & R,): 

Grains in Gallon. Grams fa Litre. 
Silica . •.•................. (Si02) 0.3972 0.0068 
Alumina .................. (Al20s) 0.1168 0.0020 
Lime ............•........ (CaO) 20.1105 0.3H3 
Magnesia, ............ . ... ( MgO) 9.6084 0.1645 
Soda . . . . . . . . . . . . . . . . .... (Na20) 93.6487 1.6033 
Sulphur Trioxide ......... (S0s) 12.1259 0.2076 
Chlorine ..... . ............ (Cl) 127.1761 2.1773 
Carbon Dioxide ........... (Cl) 14.6958 0.2516 
Water in combination . .. .. (H20) 3.0060 0.0515 

--
280.8354 4.8089 

Oxygen ...... .... ......... (0) 28 .6618 0.4907 
--

Mineral matter .. ....•.•... 252.22313 4.3182 

Fixed residue ........... . 241.8697 4.1409 
Spec. Gravity= 1.0031! 

Contains H2S. 
United as follows: 

Silica .. ... . ......... .. .... ( Si02) 
Alumina .................. (Al20s) 
Calcium Bicarbonate ...... (CaH2(COs) 2) 
Calcium Sulphate ....•.... (C11S04) 
Calcium Chloride ......... (CaCh) 
Magnesium Chloride •..... (MgC12) 

Sodium Chloride .......... (NaCl) 

ineral matter ...... .• . ... 

(hains in Gallon. 
0.3972 
0.1168 

27.0537 
20.6042 

4.5083 
22.1!198 

176. 7242 

252.2242 
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BLUE LICK SPRINGS (w. & s.). 

Location and Character. Passing down Blackwater on Fin
ney's creek, ahout one mile from its mouth, we find the group 
known as "Blue Lick Springs,' ' localed in the southeast quarter 
of sedion 21, T 4\:1 N., 21 W. Here a number of sulpho-saline 
springs are scattered along Finney's creek from its junction with 
the Blackwater; but they culminate ilt Blue Lick where a number 

t. h · · h" d' f t· .1 Salt and fresh o sue springs occur wit m a ra ms o a quarter o a m1 e. water springs 
. . . occur together. 

Fresh wnter springs are common and one, whwh when v1s1ted 
was flooded with water, is reported to be very bitter or "magne
sian " when the surface water is low. As the fresh water springs 
are somewhat dependent on rainfall, are colder than the sulphur 
springs, and lack salt, they are probably surface springs and not 
connected with those from a deep-seated source. 

The "Blue Lick " spring 
is the highest of the group 
and is thus less affected by 
the floods of Blackwater 
creek. It is sulpho-suline 
in character and deposits 
sulphur. Its temperature is 
54.7° F., that of the air 
being 40° F. 

At least four or five of 
the springs here used as 
beverages could l;>e classed 
as" black sulphur" or bet
ter, as su lpho-sali ne springs. 
One of these has been pro
tected hy a tile sunk arnund 
it nnd is more genernlly usc <l 

FIG. 4. Sketch nt Blue Lick. 
A Is Blue Lick spring. 
B " Black sulphur spring. 
0 " Magne81a spring. 
D " Gum Elpring. 
E " Sulphur springs. 
F " ,vhite sulphur spring. 
G " Sult sulphur sp rmg. 
H " Red sulphur spring. 
I " Fresh water spring. 
J " .. .. .. 
K " Sweet spring. 
L " Fresh water spring. 
M " Sulphur spring. 

than the others of its class. Its temperature is 55. 7° F., that of 
the air being 42° F. 

The " Gum spring" is the largest of the group and is said 
to furnish, and apparently flows at a rate of about 3000 gallons 

of water per hour. Like the others, the waler is sulpho-saline. Flip~t~i?um 
It is allowed to fl.ow into a large wooden basin forty feet square and 
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four or five feet. deep, which is used for bathing purposes . Ont he 
sides of this basin, sulphur is deposited in very considerable 
quantities. This sulphur is the so-called" white flocculent precip
itate." It is the well-known accompaniment of sulphur springs 
and is derived from the oxidation of tlie sulphurettetl hydrogen 
gas in the water, of which gas the sulphur remains in the form 
of a precipitate. The terms white, black and red sulphur apply 
to the pure or impurn precipitates of sulphur in the springs. 
The water itself issues from a large " gum " and a great quan
tit.Y of gas is continually escaping (probably carbonic acid 

So called white, ~ ~ 

black anrt red O'as) The water is used for bathinO' rrnrnoses entirely. The snlphur springs. o • ,-, I' 

springs are much frequented during the summer months, and the 
waters of "Blue Lick" and Black Sulphur springs arc also 
shipped to Marshall in small quantities. 

A short distance soulh of this group occurs a " i:;ulph111· " 
spring very slightly saline. It is neglected, however, and its 
true flow could not lie seen. 

Salt was made from the various springs here several years 
s~~t

0
~'1~e':i'!dc ago and the lines of ditches where the kettles were placed and 

springs. the water evaporatecl can sti ll be seen. 
On a subsequent visit to this locality (November 14, 18~2) 

the clear, bright weather that had prevailed for a month pa!-t, 
was utilized to sample six additio1rnl springs, and to elucidate 
some points, which the previous investigation of these w•tters 
had failed to touch upon. 

The first was the determination of the nature aud quality of 
the sn lphurettcd hydrngen in the different muriatic or su lphn

H~;d~~t~~';~e~!~~ saline waters. Toward this end the spring which at the time of 
in these waters. the visit appeared to possess the strongest odor - the Red Sulphur 

spring- was se lected and the gas, on taking the water from the 
spring, fixed by the a(ldition of a sol11t.ion of neutral cadmium 
chloride; subsequent determination gave 

No sulphides 
present. 

0.0 l02 grains of J-1 2S per litre, or 
0.5957 grains per gallon. 

Through the untreated water, which had been carefully bottled 
and sent to the laboratory, was passed, on the following day, a 
current of hydrogen gas which speedily volatilized the free siil
phuretted hydrogen and rendered the water odorless; in this 
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condition it gave no longer the characteristic yellow precipitate 
with cadmium chloride. The statement, therefore, made in 
Chapter III. regarding lhe occurrence of this gas in our muriatic 
waters as free and accidental is borne out by the results of this test . 

The second point was the determination of the whole of the 
carbonic acid gas in the waters, as they issue. Tbe Red Sulphur 
and the Sweet springs were selected for trial and the carbonic 
acid gas determined at the time of sampling. Analysis showed in 

Red Sulphur spring water 0.3935 grains of CO2 per litre and in 
Sweet spring water 0.5865 " " " 

The first is the exact amounL of carbonic acid gas necessary to 
keep the calcium carbonate in solution and the second exceeds it 
but slightly. The gas evolved by these springs, however, and Amount of car

bonic acid 111 

especial ly the latter, plainly exceeds in vol II me that of the carbon some of tbcsc 
springs. . 

dioxide found, and reveals the presence in the escaping gas of 
other· gaseous bodies, which, in all probability, are nitrogen and 
marsh gas. 

A third point e.xamined was the comyosition of the white fioc
culent precipitate so often noticed in and about the tanks into 
which Lhese waters flow. None cou ld be collected satisfactorily 
at the spot, but the water of the Salt spring, which on 
sampling was perfectly clear and limpid, :;eparnted after a few . 

• . . Oompos,tlon of 
days standing enough of the substance for a qualitat1ve test. It tbc ''. white 

prec,pl Late." 
consisted mainly of white su lphur aud silica with traces of 
alumina and calcium carbonate. 

The observation of the temperatures of these waters is of 
·interest. On the morning when they were taken the air was 
cool and bracing, showing on a good thermometer 4 7 .3° F. The T~~~1t!;:~i:,r3 of 

t · h · lf h d h'b' d h f ]I dcpthoforigln. wa ers, Just as t ey 1ssuec rom t e groun , ex 1 1te t e o ow-
ing range of temperature: 

Grains of Mineral Matter per Gallon. 
Fresh Water Spring.. .... . ............. . . . .. . 76.3932 
White Sulphur Spring; ....................... 245.4602 
Sweet Spring ................................ 300.8429 
Blue Lick Spring ............................ 558.6126 
Magnesia Spring ....... .. .................... 770.3699 
Black Sulphur Spring ........................ 1242.0986 
Gum Spring ................................. 1653.3926 
Salt Spring. ·r ...... .......... . ............. 168,1.8886 
Red Sulphur Spring ......................... 1708.1596 

Temperatui·e, 
not taken 

54-.5° F 
54.'1° F 
56.3° F 
54.5° ]!' 

not taken 
r,1. 7° F 
G2.6° F 
li2.6° F 
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The highest temperature attaches to the water canying the 
The temperature greatest quantity of mineral matter, and may perhaps be taken 

mdtcatM depth . . . f h l · d l I l · 
from whtch as an ind 1catrnn o t e gl'eatest _re ah ve ept 1 reac me by 1t; a 
water comes. 

Water sold at 
Marshall. 

Analysis, 

highel' temperature, a gl'eater depth, an older geologic deposit 
appear, in these waters at least, to be connected, and may prove 
so in others. Careful simultaneous temperaturn determinations 
over larger areas might profitably he undertaken in similar cases 
by the investigators. 

Imp1'ovements and Uses. The property is owned in partnershit) 
and is operated by Henry Strother of Marshall, Mo. It)rns, as 
yet, no hotel, but several cottages, private residences, two bath 
hou~es, and some stores have been built to accommodate guests 
and visitors. The water of all the springs is used for drinking 
purposes excepting that of the Gum spring-, which is used for 
bathing. It is sold to a moderate extent in bottles ::ind: barrels, 
though no regular bottling establishment has been kept in opera
tion. A pamphlet desc1·iptive :of the waters has been published 
giving an analysis, which is printed in the Appendix, and in 
which the waters are claimed to be beneficial in kidney and 
bladder disease, dyspepsia, diseases of the bowels, cholera ~in
fantum, chronic diarrhcea, general debility, and for other 
troubles. 

Results of analysis of water of Blue Lick Spring ( w.): 

Silica ..................... (Si02) 
Alumina .. . . . .. . ........ . . (A120s) 
Lime .......... . .... . ...... (CaO) 
Magnesia .... .. .... . ...... ( i\1~0 ) 
Soda ...... . ............... (Na20) 
Sulpbu, .. Trioxicte ......... ( SOs) 
Chloriue ........... .. ..... (Cl) 
Carbon Dioxide . .......... (C 0 2) 
Water in combination ..... (H2 0) 

Oxygen ... . .... . .. . ... .. .. (0) 

Mineral matter ... . .... ... . 

Fixecl residue . . .. .. ...... . 

Gi-ains in Gallon. Gi-ams in Litre . 
0.5724 
0.0993 

42.6685 
19.4038 

218.G812 
23.1362 

303.3815 
15 .805G 
3.2330 

626.9815 
68.368:J 

658 .6126 

547.4768 

0.0098 
0.0017 
o. 7305 
0.3322 
3.7439 
0.3961 
5.1940 
0.2706 
0 0553 

l0 .734l 
1.1705 

9. 5636 

9.3730 
Spec. Gravity=l.0071 

Contains fhS. 
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United as follows: 

Silica .. .. .. ............... (Si02) 
Alumina .......... ... ...... (Al203) 
Calci um Bicarb.ouate .....•. (Ca H2 (COs)2) 
Calcium Sulphate ... ... .... (CaSO,J) 
Calcium Chloride .. . . ....• . (CaC12) 
Magnesia Chloride ........ . (MgCl2) 

Sodium Chloride ........... ( NaCl ) 

Mineral matter . ....... .... . 

Grains in Gallon. 
0.5724 
0.0993 

29.0967 
39 .3315 
32.5371 
46.0841 

410.8915 

558 .6126 
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Analysis of Blue 
Lick water. 

Results of analysis of Magnesia spring water ( s.) : 

Silica .................... (Si02) 

Alumina .. . . .. .... ....... . (.·\.1 20 3) 
Lime ........ . ............. ( CaO) 
Magueoia ......... .. . ... (M!!O) 
Potassa ........ . .... ..... (K20) 
Soda ......... . ........... (Ma 20) 
Chlorine ........ .. .... ... (Cl) 
Sulphur Trioxide . .... •.. . (S03) 
Carbon Dioxlde ..........• (CO2 ) 

Water iu combination . .. .. (H20) 

Oxygen ................... (0) 

Mineral matter .......... . 

Fixed residue ........ .. .. . 

Grains in Gallon. 
2.6869 
1.6005 

53.299 1 
23.4750 
13. 7263 

294.4039 
404 .8806 

30.2856 
30.9765 
6.336 1 

861.6705 
91.3006 

770.3699 

748.5!56 

Grams in Litre. 
0.0460 
0.0274 
0.9125 
0.4019 
0.2350 
5.0403 
6.9317 
0.5185 
0.5303 
0.1085 

14.7521 
1.5631 

13.1890 

12.8154 
Spec. Gravity= 1.0066 

Li present 

United as follows: 
Analysis ofJl\Iag

H2 S absent. nesla Spring 
water. 

Silica . . . ...... .. . ..... .. (Si 0 2) 

Alumina .... ... .... . ..... . ( Al20 3) 

Calcium Bicarbonate . ..... (CaH2(C03) 2) 

Calcium Sulphate . .... ..... (CaS04) 
Calcium Chloride ..... • ... (CaCJ2) 
Magnesium Chloride ...... (MgC/2) 

Potassium Chloride .. . ..... (KC!) 
Sodium Chloride ... . ...... (NaCl) 

Mineral matter . .. . ... ... . . 

Grains in Gallon. 
2.G869 
1.6005 

57.0249 
51.4855 
24.5517 
55. 7471 
21. 7566 

555.5167 

770.3699 
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R esults of analysis of Black Sulphur Spring (w.): 

Grains in Gallon. Gmms in Lit1·e. 
Silica ..... . . . . . .......... (Si0 2) 0.5432 0.0093 
Alumina ... ................ ( Al 20 3) 0.0642 0.0011 
Lime .. ..... .. ........ .. .. (CaO) 84.285G 1.44-30 
Magnesia ................. (M~O) 37 69U) 0.64-53 
Soda .. . .. . ... ..... ........ (Na 20) 501.146 1 8.5798 

Ans11!1yshis of Btlack Sulphur Triox id e .. ....... .. (SOa) u p ar wa er. 51.9323 0.8891 

Analyals of Gam 
Sµn ng water. 

Chlorine . .. .... .... . . .... . (Cl) 
Carbon Dioxide ........... (CO2) 

Water in combination ..... (H20 ) 

Oxygen ................... (0) 

Mineral matter ...... ..... . 

Fixed residue ........... . 

669.0164-
39.9992 
8 .1817 

1392.8606 
150. 7G20 

124-2 0986 

121 3.9 173 

11.4-538 
0.6848 
0.1401 

23.8463 
2.G811 

21.2652 

20.7827 
Spec. Gravity = 1.0153 

Il2S present. 
United as follows: 

Silica . ... .. .. .. .. . ... . .. . . (S i02) 

Alumina .. .......... . ..... (Al20 3) 

Calcium Bicarbonate .. •... (CaH2 (C03h) 
Calcium Sulphate .... ... .. . (CaS04) 

Calcium Cbloricle .......... (CaCJ2) 

Magnesium Chloride ...... (MgCl 2) 

Sodium Chloride ..... ... .. (NaCl) 

Mineral matter .... .. . . ... . 

Grains in Gallon. 
0.5432 
0 .0642 

73.6349 
88.2849 
44.5570 
89.5232 

945.4-912 

1242.0086 

Results of analys is of wate 1· of Gum 8pring (W.): 

Silica . .. . .. . .............. (Si02) 

Lime .............. . ..... (CaO) 
Magnesia .. ..... .......... ( llgO ) 
Soda .. ... ....... ..... ....• (N,i 20 ) 
Sulphur Trioxide ... .... .. . (S()3) 

Chlorine .................. (Cl) 
Carbon Dioxide . . ......... (CO2) 

Water in combination .... (HO) 

Oxygen ................... (0) 

Mineral matter ..... .. . ... . 

Fixed residue .... .... .... . 

Grains in Gallon. Grams in Litre . 
0.4-147 

113.2570 
47.6918 

678.6074 
GG.1843 

9:!7 .1945 
24 0650 

4.9224 
----
1862.3371 
208.9443 
----
1653.3928 

1636.4379 

0.0071 
1.9390 
0.8165 

11.6180 
1.1331 

15.8739 
.4-120 

0.0842 

31.8838 
3.5772 

28.3066 

28.0164 
Spec. Gravity= 1.0206 

H2S present. 
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United as follows: 

Silica . .. ...... . ........... (Si02) 

Calcium Bicarbonate ...... (CaH2 (C03) 2) 

Calcium Sulphate ..... . . . .. (CaS04) 

Calcium Chloride .......... (CaCI;) 
Magnesium Chloride ....... (MgCJ 2) 

Sodium Chloride ..... .. ... (NaCl) 

Mineral matter . ... .... .. . . 

Gi·ains in Gallon. 
0.4147 

44.3015 
112 5133 
102.3062 
113.2681 

1280.5890 

1653.3928 

Results of analysis of Salt Spring water ( s.) : 

Gmins in Gallon. 
Silica .. .... .. ...... .. ..... (Si02) 0.8761 
Lime ..................... (CaO) 112.3224 
Magnesia ... . .. .......... . (MgO) 48.9126 
Potass~ ............. . ..... (K20) 7.4415 
Soda ............ . ......... (Na20) 683. 1516 
Chlorine .... . ............. (Cl) 929.7003 
Sulphur Trioxide ..... ,, .... (S03) 66.4707 
Carbon Dioxide ....... , ... (CO2) 35.3030 
Water in combination ..... (H20) 7 .2209 

---
1891.3330 

Oxygen .................... (0) 209.5109 
----

Mineral matter ........... . 1681.8881 

Fixed residue ....... .. .... . 1657 .0157 
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Grams in Litre . 

0.0150 
1.9230 
0.8374 
0.1274 

11.6958 
15.9168 

1.1380 
0.6044 
0.1236 

32.3814 
3.5869 

28.5475 

28.1219 
Spec. Gravity= 1.0214. 

United as follows: 

Silica ... . .............. (Si02) 

Calcium Bicarbonate .. ,. (CaH2(C03) 2) 

Calcium Sulphate ....... (CaS0 4) 

Calcium Chloride ......• . (Ca Cb) 
Magnesium Chloride . .•. (MgCh) 
Potassium Chloride ... .. (KCI) 
Sodium Chloride' ....... (NaCl) 

l\Iineral matter .... . ....... . 

5 

Grains in Gallon. 
0.8761 

64.9884 
112.9999 

85 .886 1 
116.1658 
11.7988 

1289.1729 

1681.8880 

Li present . 
H2S present. 

.\nalysis of Gum 
Spring water. 

.\nalysis of Sni t 
Spring water. 



Analysis of Red 
Sulphur Spring 
water. 
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Results of analysis of Red Sulphur Spring (s.): 

Sillca ..................... (Si02) 

Alumina ........ , ... , ..... (A1 2 0 3) 

Lime ........ .. ..... . ..... (CaO) 
Magnesia ................. (MgO) 
Potassa ............... .. . , (K20) 
Soda, .................... (N» 20) 
Chlorine ......... . ........ (Cl) 
Sulphur Trioxide .......... (S03) 

Carbon Dioxide ........... (CO2) 

Water in combination ..... (fI20) 

Oxygen, ...•.............. (0) 

Mineral matter ........... . 

Fixed residue ............ . 

Gi-ains in Gallon. Grams in Liti·e. 
3.6214 
4.7429 

87.8836 
62.4753 
\J.1529 

684. 7754 
938.9757 

62.9718 
22.9865 

4. 7018 

---
1882.2873 

211.7420 

1670.5453 

1654.3503 

0.0620 
0.0811! 
1.5046 
l.069fi 
0.1567 

11.7236 
l(l.0756 

1.0781 
0.3935 
0.0805 

----
32.2254 

3.6251 

28.6003 

28.4035 
SpPc. Gravity =1.0212 

Li present. 
H2S present. 

United as follows: 

Silica .................. , .. (Si02) 

Alumina .................. (Al 20 3) 

Calcium Bicarbonate ...... (CaH2 (C03) 2) 

Calcium Sulphate .... . .... (CaS04) 

Calcium Chloride .......... (CaC1 2) 

Magnesium Chloride ...... (MgC12) 

Potassium Chloride . ...... (KOi) 
Sodiu.m Chloride .......... (NaCl) 

Mineral matter ........... . 

Grains in Gallon. 
3.6214 
4.7429 

42.3161 
107 .0521 
57.8236 

148.3683 
14.5074-

1292.1135 

1078.1596 

'l'HE CAMP CREEK GROUP OF SPRINGS ( W. J. 

Location and Olta1"acter. The first group met on the Salt 
Fork river occurs near Napton. The Camp creek group of 
sulpho-saline springs is located in the southeast quarter of section 
28. The various springs flow immediately from alluvial clays, 

·water !Jows from the underlyina rock beina probablv limestone The srJrincrs alluvial clays. o e, · • , • i:,, 

are a dozen or more in number, which, flowing together, consti-
tute the " Snit branch" of Camp creek. They are all su]pho
saline. They are included in about five acres of ground, .within 
which area they are reported to be constantly changing their 
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posi,tion. Salt was made here quite extensively before the war, 
and the posts can still be seen where evaporation was carried on. Salt made from 

them for merly. 
In the northwest quarter of section 34 occurs a slightly saline 
sulphur spring, the water of which is reported to have medicinal 
properties. 

East of Marshall, near the Salt Fork, occur two or three salt 
seeps ,vhich were formerly good sized springs; and about one 
and a half miles east of town, is a neglected bath-house, formerly 
supplied with water by asulpho-saline spring. It is now entirely 
abandoned and the spring partially choked up. 

On Cow ct·eek, a tributary of the Salt Fork, in sections 24 
an<l 25, T. 51 N., 21 ,v., a number of sulpho-saline springs are 
found belonging to J. Wall and Martin Zimmerman. They are 
sulphur springs slightly saline. Those occurring on Wall's land 
have a local reputation. From this point on, up the Salt Fork, 
the springs seem to disappear or to assume small proportions. 

Results of analysis of Naplon Spring water (w.): 

Silica .................... (Si02) 

Alumina .................. (AI20 3) 

Lime .................... (CaO) 
Magnesia .....•...•.•..... (MgO) 
Soda ..................... (Na20) 
Potassa ................... (K.20) 
Sulphur Trioxide .......... (S03) 

Chlorine .................. (Cl) 

Oxygen . ....... ... ........ (OJ 

}fixed residue ............ . 

Grains in Gallon. Grams in Liti·e. 
0.4731 
0.1810 

101.3355 
35.2679 

550.6194 
6.3025 

60.1915 
772.9629 
----
1527.3338 
----

174.1903 
----
1353.1435 

0.008L 
0.0031 
1. 7349 
0.6038 
9.4268 
0.1079 
1.0305 

Ul.2334 

26.1485 

2.9822 

23.1663 

Spec. Gravity· = 1.0174 
Contains 1-hS. 

United as follows: 

Silica.... . . . . . . . . . . . ..... (Si02) 

Alumina ... , ... .. ..... · ... (Al20 3) 

Calcium Sulphate ........ , (CaS0 4) 

Calcium, Chloride ......... (CaCI?) 
Magnesium Chloride ..••.. ( MgCl2J 
Potassium Chloride ....... . (KC!) 
Sodium Chloride . ......... (NaCl) 

Mineral matter ........... . 

Grains in Gallon. 
0.4731 
0.1810 

102.3255 
117.3459 
83.7611 

9.9901 
1039.0722 

1353.1489 

AnalysiB. 
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THE GREAT SALT SPRINGS ( W. ) • 

Location and O!ta1"acle1·. On traveling up the Salt lmwch, a 
small tributary pf the Salt Fork, we find about eight and orie
half miles west of Marshall, in sections 17 and 20, T. 50 N., 22 

N~;'.~c{g~';Jtr~~~~s W ., the group known as" The Great Salt Springs." It consists 
principally of two large springs, bnt. there are numerous other 
smaller springs and seeps near these two. The largest and at 
present the most important is a sulpho-saline ~pring, now known 
as the " Sulphm· Spring," in the southeast quarter of section 17, 
T. 50 N., 22 W., only a short distance south of the Chicago and 
Alton rail way. 

Largest Jlow of 
any spring In 
coun ty. 

Shallow nm! 
deep springs, 

It is found in a basin five 
feet below the genernl level 
of the alluvial plain. This 
bus in is nearly circular, about 
20 to 25 feet in diameter and 
10 to 15 feet deep. The 
watet· flows at a rate of at 
least 10,000 gallons pet· 
hour; it is very salty and 
deposits sulphur for hun
dreds of feet along its course. 
This spring is undoubtedly 
the largest of any in the 
county, but the area of its 
basin is gradually being 
reduced by the wash from 
the farmed lanlls around it. 

S a t.Ch l hn, uyA A.li. Salt was made here formerly 
F10. 5, Plain and section of the great Salt Spring, in considern ble quantities. 

The other of these two large springs, situate<.! in the northeast 
quarter of section 20, T. 50 N., 22 W., is a salty spring, with 
very little, if any, sulphuretted hydrogen present, distinguished 
as the "Salt Spring." In marked contrast to the Snlphur 
spring is this one, the flow of which cannot exceed 200 gallons 
per hour, although occupying a basin 25 feet in diameter and 7 
feet deep. The temperature of the water of thi:, spring was 36° 
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F., th:it of the ait· being 20° F., while at the Sulphur spring the 
thermometet· registernd 5 7. 2° F., with the ah· at 14.5° :F. Reported to hnve 

I M I I once contained n ee ,'s report, mace twenty years ago, the Salt spring was snlphurettect 
hydrogen. 

given a temper1:1ture of 59° F .. with a flow at least half as strong 
as that of tlvi Sulphur Spring, and was also stated to contain 
sulphuretted hydrogen in abundance. There can, thus, be little 
<loubt but that this spring has changed in character, and this is 
probably accounted for by the choking of the spring with mud 
and slit in times of flood of the "Salt branch." 

The groups above described embrace the most important 
spring;;; in the county and, as will have been noticed, they appear 

• Valleys of Salt 
to be confined to the valleys of the Salt Fork and Blackwater Fork and Black

water creeks the 
creeks Exce11tions to this are however ·1 sulpho-saline sprin()' seat of the • , , .. o springs. · 

reported to be in the vicinity of Arrow Rock and one in the 
vicinity of Miami; but the writer was unable to visit them. 

The constancy in temperature, the regularity of flow, the large 
quantity of salts in solution, all tend to indicate that the waters 
of these spring;; have a deep-seated source. From what depth 
and from what formation the water derives the various substances 
which it holds in solution is a problem which can only be solved 
after further observation in other counties and after a more 
comprehensive comparative study. 

Results of the analysis of the water of Salt Spring (w.): 

Silica ................. . ... (Si02) 

Alumina .................. (Al20 3) 

Lime .................... (CaO) 
Magnesia ................. (MgO} 
Soda ............... · .. , .... (Na 20) 
Sulplrnr Trioxide ......... (S03) 

Chlorine .................. (Cl) 
Carbon Dioxide . . ....•.. . . (CO2 ) 

Water in combination . ... (H20) 

Oxygen ................... (0) 

Mineral matter ........... . 

Fixed Residue ........... . 

Gmins in Gallon. 
0.3914 
0.0993 

114.53G2 
43.3DSG 

735.6038 
69.2684 

988.6652 
17,!)668 
3.6750 

·--
1973.6047 

222.7991 

--
1750.8056 
--
1738.1472 

Spec. 

Gi·ams in Liti·e . 
0.0067 
0.0017 
1.9609 
0.7430 

12.5938 
1.1859 

16.9263 
0.3076 
0.0629 

33. 7888 
3.8144 

29.9744 

29. 7577 
Gravity= 1.0219 

H2S present. 

Analysis . 



An nl:,;sls of Sa't 
Sprin g water. 

Analysis of 
Sn lpb ur Spring 
water . 
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United as follow s: 
Grains in Gallon . 

Silica ..... . ............... (Si02) 

Alumina ........... . ... . . . (AJ203) 

Calcium Bicarbonate . ..... (CaH2(C03h) 
Calcium Sulphate ...... . .. (CaS04) 

Calcium Chloride • . .. . .... (CaCl2) 
Magne~ium Chloride .....• (MgCl2) 
Sodium Chloride .......... (NaCl) 

Mineral matter .......... . . 

0.3914 
0.0993 

23.0752 
117.7563 
108.2547 
103.0718 

1388.1556 

1750.8043 

Results of analysis of water of Sulphur Spring ( w.) : 

Silica ..... .. .. . .. .. ....... (Si02) 
Alumina . ................. (Al10 3) 

Lime .......... . .......... (C110) 
Magnesia .... .. ........... (MgO) 
Soda .. . ................. . . (No20 ) 
Sulphur Trioxide ........ . (S03) 

Chlorine ............. . .... (Cl) 
Carbon Dioxide . •.. . ...... (CO2) 

·water in combination . ... . (H 20 ) 

Oxygen .. . . . .... . . . ... . . . (0 ) 

Mineral matter ... . .. . ... . . 

Fixed residue ... . . .. . . . . . . 

G1'ains in Gallon. Gr'lms in Lit1·e. 
0.5140 
0.1051 

125.5932 
48.31 68 

754.4762 
70.5359 

1030.7862 
19.3452 

3.9570 
----

2053.6296 
232.2908 
- ---
1821.3388 

1807. 7092 

0. 0088 
0.0018 
2.1502 
0.8272 

12.9169 
1.207G 

17.6474 
0.331 2 
0.0677 

35.1588 
3 .9769 

31.1819 

30.9486 
- Spec . Gravity = 1.0227 

II2S present. 
United as foll ows: 

Silica ............... .. .... (Si02) 
Alumina . .. . ...... .... .... ( Al20 3) 

Calcium Bicarbonate . ..... (CaH2(C03)2) 
Calcium Sulphate . . .. . . . . (CaS04) 

Calcium Chloride ...... , .... (CaCl2) 

Magnesium Chloride .....• (MgCl2J 
Sodium Chloride .... -. . . .. (NaCl) 

Mineral matter . .......... . 

Grains in Gallon. 
0.5140 
0.1051 

34.6128 
119.9110 
126.67;::7 
114. 7525 

1423.7697 

1821.3388 

THE SPRINGS OF HOWARD COUNTY. 

Three sets of muriatic springs have been visited in this county. 
Fayette Salt springs, just a short <listance south of Fayette, 
flows from the alluvium in the bed of a small " salt branch " as 



\'TEW OF FAYETTE \,ALT SPJHNGS. 
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shown in the plate opposite th~s page; the spl'ing area is about 
50 feet in diamete1· and is entirely unimproved. The water is 
very salty to the taste amt bolds a fine mud suspended in it. Just water carries 

a short distance from Fayette are found othe1· similar waters ii:lsl~ns.us 

which are unimproved and which do not seem to differ essentially 
from the other springs of the county or to be otherwise of 
sufficient importance to warrant special antllysis of the waters. 

THE BOONSLlCK SPRING ( W.). 

Chamcte1· of Sp1·ing. This is a bored well, sunk for the pur
pose of obtaining a commercial brine, and abandoned after reach-

'Th . . 3 . h . k Depth and flow ing 1008 feet. e watel' issues from a rnc pipe, sun 400 of spring. 

feet into the rock, and seems to furnish an inexhaustible supply. 
The property is not improved, is situated eight miles from 
E,;till, on the Missouri, Kansas & Texas railway, and is owned by 
W. W. Mal'shall of Boonston, Mo., in the same county. Fig. 1 
of Plate III, gives a view of this spring. 

Results of analysis ofBoonslick Spring water (s.): 

Silica .................... (Si02) 

Lime ..................... (CaO) 
Magnesia . ...... ......... (MgO) 
Soda ..................... (Na 20) 
Sulphur Trioxide .......... (S03) 

Chlorine .....•............ (Cl) 

Oxygen ................... (0) 

Fixed residue . ........... . 

Grains in Gallon. Grams in Litre. 
l.U514- 0.0180 

79.0345 1.3531 
40. 7060 0.6969 

517.7579 8.8642 
67. 7734 1.1603 

705.:&248 12.0737 

1411.5480 
158.9220 

1252.6260 

24.1662 
2.7208 

21.4454 
Trace of Li. 
Trace of Br. 

Spec. Gravity= 1.0168 
Contains H2S. 

United as follows: 

Silica ...•..•.............. (Si02) 

Calcium Sulphate ......... (CaS04) 

Calcium Chloride .. , ....... (CaCl 2) 

Magnesium Chloride ..... • (MgCl 2) 

Sodium Chloride .......... (NaCl) 

Mineral matter .. . . , ....... 

Grains in Gallon. 
1.0514 

115.214!) 
62.6228 
96.6767 

977.0602 

1252.62GO 

Analysis. 
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THE GLASGOW MINERAL SPRING ( W.). 

This spring is owned and operated by Mr. R. S. McCampbell. 
It is situated in Glasgow, on Bear creek near the Chariton county 
line. It possesses a very weak .flow. Near it is located a bath 

\'nlueofpropcrty. • h . · h" l h d l·l b h house wit six rooms, Ill w 1c 1 ot an coa u at s are pro-

.\nal ysis. 

curable. The "Glasgow hotel" has 70 rooms and, with bath 
houses and private cottages, represents an investment of several 
thousand dollars. A circular is issued in which the water is rec
ommended as beneficial in :;ciatica, mild paralysis, dyspepsia, etc. 

Re!'u)ts of analysis of Glasgow Mineral spring ( w. & R.): 

Silica .................... (Si02) 

Alumina .................. (Al20 3) 

Lime .................. .. . (CaO) 
Magnesia .........•..• . ... ( MgO) 
Potassa .................. (K20) 
Soda ..................... (Na20) 
Sulphur Trioxide ......... (S03) 

Chlorine .................. (Cl) 
Carbon Dioxide ....... . ... (CO2) 

Oxygen .................... (0) 

Mineral matter ........... . 

Fixed residue ............ . 

(11-ains in Gallon. Grams in Litre. 
0.4439 
0.0175 

53.3809 
34.4970 

4.5151 
440.6041 

41.8438 
599 7481 

8.7323 

-----
1183.7827 

135.1549 
-----
1048.6278 

1039.8955 

0.0076 
0.0003 
0.9139 
0.5906 
0.0773 
7.5433 
0.7164 

10.2679 
0.1495 

----
20.2668 

2.3139 
----

17.9529 

I 7.8034 
Spec. Gravity = 1.0142 

H2S present. 
United as follows: 

Silica .................... (Si02) 

Alumina .................. (Al20 3) 

Calcium Sulphate ......... (CaS04) 

Calcium Chloride ......... (CaC l2) 

Magnesium Chloride ...... (MgCl2) 

Sodium Chloride ....•..... (NaCl) 
Potassium Chloride ....... (KC!) 
Carbon Dioxide ........... (CO2) 

Mineral matter ......... ... . 

Grnins in Gallon. 
0.4439 
0.0175 

71.1345 
47.7500 
81.9303 

831.4624 
7 .1569 
8. 7323 

1048.6278 
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THE SPRINGS OF RANDOLPH COUNTY. 

The prominent springs of Randolph county are situated close 
to the Randolph 8prings station on the V{abash railwny, and are 
three in number. 

RANDOLPH SPRINGS ( W.). 

The 8ulpltu1' Sp1·ing is a free flowing four-inch well, 91-i9 feet 
deep, and bored originally by parties now residing at Huntsville, 
for the purpose of ohtaining petroleum; the water smells of . . 

Sprmg issue~ 
sulphuretted hydroO'en and as it ))asses from a three-quarter from a w ell, !"''.' 

o ' feet deep. 
inch pipe i11to a trough and away, it leaves all along its path a 
deposit of sulphur. The flow is at the rate of about 120 gallons 
per hour. The temperature of the water is 58° F., that of the 
air being 65° F. A partial analysis, made more than ten years 
ago, is printed in the Appendix. 

The Salt Sp1·ing is a natural spt·iug, the water of which is 
used for bathing exclusively, and is situated in the midst of a 
so-called" salt lick" of several acres in extent. A funnel-shaped 
opening about seven feet wide and ten feet deep has been dug Appearan ce o( 

out, from which the water is pumpeu into the bath houses. The spring. 

temperature of the water is 57° F., the air being 62° F. Salt 
was made there fifty years ago . 

T!te Alum well was dug to obtain fresh water; but on reach
ing a depth of sixteen and one-half feet it became very astringent 
and it was decided to try its medicinal virtues . Pyrite observed 
in the clav shale excavated from the well here would account 

• , , . Iron sulphate 
for the sulphates present. This shale 1s called "alum shale." proba1>1ycte · 

rived fro m d e 
The wate1· in the well is about fom· feet <leep. It is bottled in compo~ed 

pyrite. 
small quantities. The temperature is 57° F., the air being 
66° F. 

lmp1·ovements and Oharacte1· of Waters. The three springs, 
with the property surrnunding it, are owned by Horton brothers. 
Two hotels with an aggregate of forty-seven rooms, several pri
vate residences, bath house;; and other improvements have been 
made and lhe resort is kept open for the accommodation of 
guests six to seven months in the year. The waters are claimed 
to he beneficial in dyspepsia, stomach and kidney troubles, and 



Annlysis of Sul
phur Spring 
water. 

Annlysis of Sul
phur Spring 
water. 

74 THE MINERAL WA'l'ERS OF MISSOURI. 

the alum watet· for sore eyes, piles and similar complaints. A 
few miles east from this locality a diffel'ent class of waters is 
found which will receive attention under their proper headings. 

Results of analysis of Sulphm· Spring water (w. & R.): 
I 

Grains in Gallon. Grams in Liti·e. 
Alumina .................. (A1 20~) 0.2511 0.0043 
Lime ..................... (CaO) 26.6876 0.4569 
Magnesia ................. (:\fgO) 12.3420 0.2113 
Potassa .................. (K20) 3.2827 0.0562 
Soda ..•................... (Na 20) 132.6666 2.2713 
Chlorine .................. (Cl) 183.9156 3.1487 
Sulphur Trioxide; ......... (SOs) 19.6608 0.3366 
Carbon Dioxide ........... (CO2) 10.9120 0.1868 
Water in combination ...•. (H20) 2.2320 0.0382 

391.950! 6. 7103 
Oxygen ..•.. , ...... . .... . . (0) 41.4477 0.7096 

----
Mineral matter ........... . 350.5027 6.0007 

----
Fixed residue ............ . 342.8147 5.8691 

Si02 not determined. 
Spec. Gravity = 1.0041 

H 2S present. 
United as follows: 

Grains in Gallon. 
Alumina ................ , (A'20 3) 0.2513 
Calcium Bicarbonate ....... (CaH2 (C03) 2) 20.0880 

33.3900 
11.8400 
29.2900 

Calcium Sulphate ......... (CaSU 4) 

Calcium Chloride ..... , ... (CaCJ 2) 

Magnesium Chloride ...... (MgCJ 2) 

Potassium Chloride ........ (KCI) 
Sodium Chloride .......... (NaCl) 

Mineral matter ........... . 

5.2000 
250.4436 

350.5027 

Results of analysis of Sulphur Spring watet· (w. & R.): 

Alumina ............. . .... (Al20 3) 

Lime . .... ................ (C11.0) 
.Magnesia ................. (MgO) 
Potassa ............... : .. • (K20) 
Soda ..................... (Na20; 
Chlorine .... , ............. (Cl) 
Sulphur Trioxide ......... (S03) 

Carbon Dioxide ...•....... (CO2) 

water in combination ..... (H20) 

Grains in Gallon. Grams in Litre. 
0.1869 0.0032 

76.4120 1.3082 
35.5659 0.6089 
4.2756 0.0732 

412.1585 7.0563 
572.2428 9.7970 
24.7132 0.4231 
51.4976 0.8816 
10.5336 0.1803 

----
1187.5861. 20.3318 
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FIG. 1. HOTEL AT HANDOLPli SPH[NGS. 
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Oxygen., ••......... , ..... (0 ) 128.9576 

1058.6285 

1022.3461 

Mineral matter ......... .. . 

Fixed r esidue ....... . .. . . . 

United as follows: 

2.2078 

18.1240 

17.5029 
Si02 not determined. 

Spec. Gravity= l.0106 
Contains H2S· 

Grains in Gallon. 
Alumina •........ . . ,·, .. , ( A1 20 8) 

Calcium Bicarbonate •..... (CaH2 (C03)2) 
Calcium Sulphate ...••.... (CaS04) 

Calcium Chloride .......•. . (CaCJ 2) 

Magnesium Chloride ..... . ( M gC12) 

Potassium Chloride ....... (KCl) 
Sodium Chloride .......... (NaCl) 

Mineral matter . ... . ...... . 

0.1869 
94.8024 
43.0500 
51.8700 
84. 7100 
6. 7300 

777.2792 

1058.6285 

THE SPRINGS OF JEFFERSON COUNTY. 

The springs of the first group of muriatic waters in Jefferson 
county are situated some twenty to twenty-two miles south of 
St. Loui s, on anJ nenr the Iron Mountain railway. 

l\IONTESANO SPRINGS (R. ), 

Location and Improvements. At Mqntesano are a great num
ber of springs which issue from low marshy ground. Their 
temperatures nre uniformly between 57° and 59° F.; theil' flows 

Analysis of Sul
phur Spring 
water. 

are moderate, hardly amounting to morn than 100 gallons in · 
Temperature and 

twenty-four hours for the most copious. A number of them arc flow of springs. 

walled up, flush with the ground, forming a basin around each, 
three to four feet in diameter, with a like depth, from which the 
overflow runs off by a depression below the rim, a few inches 
wide. The walled up pa1·ts, :is well as the rocks in the neighbor-
hood, are covered with a whitish or pinkish coating of sulphur, 
while the surface of the water exhibits black and iridescent 
films, indicative, perhaps, of the existence of mineral hydrocar-
bons. Numerous black snails live in and out of the water, their 

1 A gre and snails 
shells often white from deposited sulphur; al?:re thrive in live In wnter. 

abundance in the water courses, that carry away the overflow. 
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The valley, in which the springs occur, at the time of our 
visit, in April, was somewhat marshy. A hotel, built here 

Former improve- some ten years ago or lonO'er was burned down after a few 
nients destroyed . ' o ' 
by fire. years of existence and has not been rebuilt. In the early set-

llluch gas in 
water. 

tlement of the district salt is said to have been made here by 
spontaneous evaporation of the waters in the shallow flats; no 
trace of the industry, how.ever, is discernable at the present day. 
Three different samples were collected here, from what are known 
as the Montesano spring, the Council spring and the Afton spring. 

All of these springs arise, or rather flow, from the Trenton 
limestone. 

The general location of these springs may be seen iu the ad- , 
joining diagram: 

FIG. 6. Topographic sketch at Montesano Springs. 

Cliff spring is situ
ated at the base of a 
rather abrupt lime
stone cliff and is 
walled in: its flow is 
small and for that 
reason no sample was 
collected and no an
alysis was made of its 
water. Afton spring 
consists of two 
springs a few feet 
apart, both walled in 
and giving off an 
abundance of gas; 
the analysis refers to 
the upper one of the 
two. Council spring 
is the largest and 
the strongest of the 
springs of this tract, 
and contains the 
greatest amount of 
sulphuretted hydro

gen. The others are all similar and differ only in flow and the 
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amount of gas which they give off. All these springs have 
been analyzed before and the results are given in the Appenctix. 

Results of analysis of Montesano Springs water (s.): 

Silica .. . .................. (Li 0 2) 

Lime ... . ................. (CaO) 
Magnesia ....•.....•.....• (MgO) 
Potassa ............. , ..... (K20) 
Soda ......... . .......... . (Na 20) 
Chlorine ...... .... . .. . .. .. (Cl) 
Bromine .................• (Br) 
Sulphur Trioxide .......... (S0,3) 

Oxygen .................. (0) 

Fixed resi cl uti 

Grains in Gallon. Grams in Litre. 
0.8177 

42.7795 
19.0292 

0.9228 
188.4855 
284.8818 

1.5421 
22.2192 

560.6778 
63.6915 

496.9863 

0.0140 
0.7324 
0.3258 
0.0158 
3.2269 
4.8773 
0.0264 
0.3804 

9.5990 
1.0904 

8.6086 
Spec. Gravity= 1.0058 

Contains H2S. 
United as follows: 

., 
Silica .....••....... ....... (Si02) 

Calcium Sulphate ......... (CaSo4) 

Calcium Chlo1iue ... . ...... (CaCl2) 

Magnesium Chloride •....• (MgCl 2) 

Potassium Bromide ....... (KBr) 
Sodium Chloride ........... (NaCl) 
Potassa neglected..... . . . (K20 ) 

Mineral matter ... ........ . 

G1·ains in Gallon • 
0.8177 

37.7726 
53.9660 
45.1743 
2.2897 

356 .9426 
0.0234 

496 .9863 

Results of analysis of Council Spring water ( s.) : 

Silica .................... (Si02) 

Lime .... ... . ...... .. . .... (CaO) 
Magnesia ................. ( MgO) 
Potassa ................... (K20) 
Soda .. , ...... , ............ (Na 20) 
Chlorine .................. (CJ) 
Bromine .................. (Br) 
Sulphur Trioxide .....•... (S03) 

Oxygen ••..•......... , ... (0) 

Fixed residue .....•........ 

Gi·ains in Gallon. 
0.8177 

40.5015 
lG.1212 

0.7593 
179.0909 
263.8718 

1.2850 
23.8663 

526.3137 
69.5926 

466. 7211 

Gi·ams in Liti·e. 
0.0140 
0.6934 
0.2760 
0.0130 
3.0661 
4.5176 
0.0220 
0.4086 

9.0107 
1.0202 

7.9905 
Spec. Gravity= 1.0052 

Contains H2S. 

Analysis or 
Montesano 
Spring water. 

Analysis of 
Council Spring 
water. 
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United as follows: 

Silica .......••........... (Si02) 

Calcium Sulphate.... . . .-. (CaSo4) 

Calcium Chloride .... ... .. (CaCl 2) 

Magnesium Chloride . ..... ( MgC1 2) 

Potassium Bromide ....... (KBr) 
Sodium Chloride ......... (NaCl) 
Potassa neglected ......... (K20 ) 

Mineral matter .. ......... . 

Gtains in Gallon. 
0.8177 

40.5727 
47.1653 
38.2877 

l.!)100 
337.9619 

0.0058 

466.7211 

Results of analysis of Afton Spring water ( s.) : 

Grains in Gallon. 
Silica ....................• (Si02) 0.8177 
Lime ..................... (CaO) 27.4177 
Magnesia ................. (MgO) 17.0265 
Potassa ................... (K/)) 0. 7009 
Soda . .................... (Na20) 140.8674 
Chlorine .............. .... (Cl) 209.0344 
Bromine .................. (Br) 1.1682 
Sulphur Trioxide ......... (S03) 19.4505 

----
416.4833 

Oxygen ................... (0) 47.2238 

Fixed residue ............ . 369.2595 

Grams in Litre. 
0.0140 
0.4614 
0.2912 
0.0120 
2.4117 
3.5787 
0.0200 
0.3330 

----
7.1220 
0 8085 

6.3l35 

United as follows: 

Spec. Gravity= 1.0043 
Contains H2S. 

Grains in Gallon. 
Silica .......... . .... , . , . , . (Si02) 

.AnalJ7sls of Afton Calcium Sulphate ...... . .. , (CaSO ) 
Sprmg wnter. 4 

0.8177 
33.0658 
27.3583 
40.4379 

Calcium Chloride ...... , , .. (CaCl2) 
Magnesium Chloride . . ..... (MgC12) 
Potassium Bromide ........ (KBr) 
Sodium Chloride .......... (NaCl) 
Potassa neglected ......... ( K20) 

Mineral matter .......... . 

l. 7/148 
265.8275 

0.0175 

369.2595 

SULPHUH SPRING (R. ). 

Location. This spring is situated one-half mile west of Sul
phur Spring station, on the Iron Mountain railway. It issues, 
with a few smallet· springs, from a low marshy ground, and is 
rudely walled up with limestone blocks to prevent filling up. 
The place is not improved, though excursion parties come down 
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during the summer time, staying a day, and some vi;;itors a 
<:ouple of weeks, at the neighboring farm houses. 

Results of analysis of Sulphur Spring water ( s.): 

Silica . . ....•........ . ····(Si02) 

Lime , ...........•.... . ... (CaO) 
Magnesia ................. (MgO) 
Soda ...............•..... (Na 20) 
Potassa ............ . ..... (K20) 
Chlorine .................. (Cl) 
Bromine .................. (Br) 
Sulphur Trioxide ........ , (S03) 

Oxygen ...•.............. (0) 

Fixed RPsidue ........... . 

Grains in Gallon. 
0.8177 

23.5626 
5.4087 

89.3264 
0.9346 

136.0860 
1.5421 
6.4017 

264.0798 
30.9478 

233.1320 

Grams in Litre. 
0.0140 
0.4034 
0.0926 
1.5293 
0.0160 
2.3298 
0.0264 
0.109G 

4.5211 
0.0298 

3.9913 
Spec. Gravity= 1.0031 

Contains H2S. 
United as follows: 

Silica ..................... (Si02) 

Calcium Sulphate ....•.... (CaS04) 

Calcium Chloride ..... .. .. (CaCI2) 

Magnesium Chloride .•..• • (MgC1 2) 

Potassium Bromide ..•..•. (KBr) 
Sodium Chloride .........• (NaCl) 
Potassa neglected ......... ( K20) 

Mineral matter .. , ........ . 

Grains in Gallon. 
0.81Ti 

10.8829 
37.6935 
12.8456 

2.2956 
168.5675 

0.0292 

233.1320 

THE SPRINGS OF ST. LOUIS COUNTY. 

'.rHE BELCHElt ARTESIAN WELL (R. ). 

Location and Uliaracte1·. This artesian well, which has quite 
a history, is situated in St. Louis on O'Fallon street below 
Main. The water flows from a It inch pipe in a continuou's 
stream at the rate of about fifty gallons per hour; it is clear and 

Analysis of Sul 
phur Spring 
water. 

sparklino-, with a perc~ptible odor of sulphuretted hvdroo-en Flow of water 
"' • "' and tempera-

gas, which gives rise to a white precipitate of sulphur on the ture. 

stones ovei· which it flows. Its temperature at the time when 
the snmple for analyRis was collected was found to · be 66° F., 
that of the air being 64° F.; but persons, claiming a knowledge 
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of the spring, find it at times warmer. A large amount of this 
water is constantly used for home consumption as well as for 

water much used shipping, its use being free to any one who may wish to take it. 
locally. Th . . d d h f' h . ·1 . . .. 

\ nnly, is of 
geJcher wnter. 

e water 1s 111tro uce ere rom t e s1m1 anty rn compos1t10n 
and its proximity to the waters of Jefferson county. The re
sults of an older analysis are given in the Appendix. 

Results of analy&is of water of Belcher artesian well ( s.): 

Silica ..... . ...•........... (Si02) 
Ferric Oxide .....•........ (Fe203) 
Lime ...................... (CaO) 
Magnesia ............... .. (MgO) 
Potassa........ . ........• (K20) 
Soda ...................... (Na20) 
Chlorine .................. (Cl) 
Bromine .................. (Br) 
Sulphur Trioxide .......... ( SOs) 

Oxygen .............. . .... (0 ) 

Fixed residue .......... . 

Grains in Gallon. Grams in Lil,·e. 
0.9346 
C.0584 

44.6252 
10.4038 
1.7555 

212. 7993 
308.9240 

2.05130 
29.5204 

----
620.0772 

G!J.8221 
----
550.2551 
----

0.0160 
0.0010 
0.7640 
0.3322 
0.0301 
3.6432 
5.2894 
0.0352 
0.5054 

10.6165 
1.1954 

9.4211 

No organic matter. 
No Li, no I. 

Spec. Gravity= 1.0059 
Contains H2S. 

United as follows: 

Silica ...................... ~Si02) 
Ferric Oxide ... .. ...... .. .. (Fe20 s) 
Calcium Sulphate . . ......•. (CaSO.) 
Calcium Chloride .......... (CaCl2) 
Magnesium Chloride ....... (MgCJ2) 
Potassium Bromide ........ (KBr) 
Potassium Chloride ........ (KCI) 
Sodium Chloride .. ........ (NaCl) 

Mineral matter ........... . 

Grains iii Gallon. 
0.9346 
0.0584 

50.1847 
47.49.U 
46.0840 

3.0583 
0.8680 

401.5730 

550.2551 

B. SECO~D GROUP OF MURIATIC WATERS. 

Waters containing, besides soclimn chloricle, mag1iesiimi chloride, and calcium 
st1lphate; calcium chloricle being absent. 

The waters of the second group differ from those of the fil'st 
group, as already indicated, by not cont::iining calcium chloride. 
How this constituent of the ancient seas disappeared - whether 
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by gradual solution and admixture of substances, which in time 
caused precipitation of the lime in an insoluble form, or by 
crystallization from a closed sea of the substances now givinO' Ca,lcium chloride . . ' o disappeared 
rise to these brines, and a mechanical removal of the yet liquid ;~~~~ ancient 

mother liquors-cannot be discussed here, but may finq. a si1tis-
factory answer in the concluding volumes of the Survey. It 
must suffice to call attention to the fact, and to the use of these 
waters for bathing purposes. The order of description is, as in 
the first group, by quantities of mineral water, and any special 
water can thus be readily found. A moderate application for 
internal use of these waters is permissible, and may even be 
recommended in individual cases. 

These waters, as in the case of those of the first group, occur 
in two distinct sections of the State: the one near the western 
boundary and south of Sal~ne county, in the counties of Benton, 
Henry and St. Clair; the other near the eastern boundary and 
north of St. Louis, in the counties of Pike and Ralls. They will 
be discussed by counties, as was done in the first group. 

The two Saline county waters in this group are peculiar; 
occurring side by side with the other Blue Lick waters, which be- sp:~rif:/~!; to-

1 t fi t th t. f . · th h" h ori"lnate in ong o group rs , e assump 10n o ass1grnng em to a 1g er ct1ifer.ent geo-

1 · h · f d d logical horizons. geo og1c onzon seems orce ; an yet the temperature deter- . 
minations, given elsewhere, seem to indicate in their case a 
f'h::dlower local origin. 
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THE SPRINGS OF BENTON COUNTY. 

Two springs in this county have been sampled and analyzed, 
i. e. , Boling spring and Clark's spring. 

BOLING SPRING ( W.). 

Location. Boling spring is situated in the west central part. 
of Benton county on the north side of the Osage river. Jt is in 
a remote part of the county in a rugged country, and the roads . . 

. . . . . . . Bohng spring. 
leadrng to 1t are 111 poor cond1t1on. Nevertheless 1t LS made a 
resort by parties during the summer and has a local reputation. 
Its exact location is very near where Benton, Henry and St. 
Claie counties meet, or about section 30, T. 40 N., 23 W. The 
flow of water is strong, about 5000 gallons per hour. It con-
tains a small amount of free hydrogen sulphide gas at the spring 
but not enough to show in analysis. The temperature of the 
water is 58c F., that of the air being 57° ;J?. 

Results of analysis of Boling Spring water (w.): 

Silica ..................... (S i02) 

Lime .................. , ... (CaU) 
Magnesia ......•.......... (M~O) 
Potassa .......... . ........ ( K20) 
Soda ........ . ............. (Na 20) 
Sulphur Trioxide .......... (803) 
Chlorine .................. (Cl) 
Carbon Dioxide... .. . . . . . (CO2) 
Water in combination ...... (H20) 

Oxygen .................... (0) 

Mineral matter ........... . 

Fixed residue ............ . 

Grains in Gallon. Gmins in Liti·e. 
0.6191 
8.4811 
4.1179 
0.9638 

18.7379 
2.3481 

25. 7076 
15.4552 
3.1613 

--
79.5906 

5.7943 
--

73. 7963 

G2.9074 

0.0106 
0.1452 
0.0705 
0.0165 
0.3208 
0.0402 
0.4401 
0.2646 
0.0541 

' 
1.3626 
0.0992 

1.2634 

1.0770 
Spec. Gmvit.y=l.0005 

Trace of H2S. 

Analysis. 
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United as follows : 

Grains in Gallon. 
Silica ..... . ........... . ... (Si02) 0.6191 
Calcium Bicarbonate ...... (CaH2(COs)2) 19.7795 
Magnesium Bicarbonate ... (MgH2(COs)2) 7 .8157 
Calcium Sulphate .......... (CaSQ4) 3.9918 
Magnesium Chloride ....•. (MgCI) 4.G945 
Potassium Chlorirle .....•. (KC!) 1.5278 
Sodium Chloride .......... (NaCl) 35.3679 

Mineral matter.... . . . • . . . . 73.7!J63 

CLARK'S SPRING ( R.) 

Location ancl Irnprovernents. Clark's spring is situated about 
six miles west of Warsaw. It is one of a group of four, arrnngetl 

Clark·s spring. in a line nearly northeast, the two extreme ones being about 200 
yards apart. It is curhed to enclose the water, which flows at the 
rate of 500 gallons ·per hour. As none of the others arc im
proved, the low, marshy ground in which they are situated, causes 
them to be overflowed in high water by a small stream near by, 
called "the branch," which, on retreating, leaves from four to 
six inches of mud behind. The ground is rendei·ed thereby, in 
places, quite soft and insecure in spring and early summer; yet 
later on picnic pariies resort to it,, and families anJ visitors make 
stays there for their health, of several weeks' duration. 

The property is owneu by Clark Brothers, of W,1rsaw, Mo., 
but is undeveloped; the water is free to the use of any one 
who wishes it, and is claimed, by the owners, to be beneficial in 
stomach, kidney nnd blood diseases. It contains, like the pre
vious spring, s li ght teaces of sulphuretted hydrogen. 

Results of analysis of Clark's spring watel' (s.): 

Grains in Gallon. Grams in Litre. 
Silica ..................... (Si02) 0.408[) 0.0070 
Lime .....• .............. , (CaO) 9.1704 0.1570 
Magnesia ... ............. , (MgO) 4.2931 0.0735 
Soda . ..... . . ............. (Na20) 29.8066 0.5103 
Chlorine .................. (Cl) 38 .5097 0.6593 
Sulphur Trioxide ......... (SOs) 4.3340 0.0742 
Carbon Dioxide ........... (CO2) 13.6G38 0.2340 
Water in combination ....• ( I-hO) 2. 7949 0.0478 

--
I 02.9814 1. 7631 
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Oxygen ... ....... .. . ..... . (0) 

Mineral matte:-. •....•. ..•• 

Fixed residu e . ..... . 

8.6782 

94.3032 

84 .6 7G4 

85 

0.148G 

1.6145 

1.4497 
Spec. Gravity = 1.0014 

Trace of Li, H2S . 

United as follows: 

Silica .. .................. (Si02) 
Calcium:Bicarbonate •...•• (CaH2(C03)2) 
Magnesium .Bicarbonate ... ( MgH2(C03)2) 
Calcium Sulphate ... . ..... (CaS04) 

Magnesium Chloride .....• ( MgCh) 
Sodium Chloride .......... (NaCl) 

Mineral matter ........... . 

Gmins in Gallon. 
0.4089 

17.7524 
6.6704 
7.3678 
5.8558 

56.2HU 

94.31)32 

THE SPRINGS OF HENRY COUNTY. t 

THE CLINTON ARTESIAN WELL (w.). 

NoK. 

., 

Analysis. 

D epth and Flow of Wate1'. During the summer of 1887, an 
eight-inch well was drill ed south of Clinton (in N. W. t , of S. 
W. t , section 10, T. 41 north, 26 west). At the depth of 310 
feet, the rate of flow of water from the well is reported to have 
been 75 gallons per minute, which increased to 200 gallons per 
minute at 425 feet; this water was termed" sulphur water." 
At the latter depth the di.ameter of the drill bit was decreased to 
5! inches , and the drilling continued to 800 feet. The flow down 

Clinton Artesian 
to 425 feet was then separated from that at greater depths by a wen. 

casing so that two distinct flows were obtained; one, from around 
the casing, of sulphur water, at 425 feet, at the rate of 200 gal-
lons per minute; the other, through the casing, of fresh water, 
from 425 to 800 feet, at the same rate of 200 gallons per minute, 
thus making the combined tlow about 400 gallous per minute. 
The casing is now removed and the waters mix in the well. The 

1 '.l'he springs of Henry County with the exception of the Clinton Artesian 
Well, belong to other classes and must be treated furtb.er on . It would doubt
less have been more convenient, for somP, purposes, to treat them with the 
Artesian Well here; but the difference in composition prevented such arrange -
ment and rendered the division necessary. 



The Bow of tile 
well. 

Analysis. 
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well is tubed above the surface of the ground to a height of, per
haps, ten feet. Through this the water rises and flows over into 
a sheet iron basin, escaping from this into the artificial pond by 
means of a trough, as is illustrated in the cut on the opposite 
page. The flow of the water through this trough waR measured 
and found to be about 370 gallons per minute. Part of the water 
is, however, conveyed directly from the stand-pipe to the bath 
houses and, considering this, the present flow of_ the well may 
fairly be given as 400 gallons per minute. The well is reached 
by a line of horse cars from Clinton. 

Irnp1·overnents. An artificial lake receives the overflow from 
the well where boating and bathing are engaged in. Other im
provements, in the way of bath houses and pavilions, have been 
made, and a large hotel has been erected for the accommodation 
of guests. The water is med extensively both for drinking and 
bathing, and for the latter purpose is furnished to the bath-rooms 
either hot or cold. , 

The sample for analysis w~Js obtained by plunging the gallon 
bottle into t~e mouth of the stand pipe and ullowing it to fill with 
the water. It was then immediately stoppered and sealed with 
melted paraffine. The analysis shows the water to be distinctly 
a saline water with a srnail percentage of carbonates present. 

Results of analysis of water of Artesian Well No. 1 ( w.): 

Silica .................... (Si02) 
Lime .... . ................ (CaO) 
Magnesia . . ...... . ........ (MirO?-
Potassa .............. .. .. ( K2U) 
Sorla ..................... (Nu20) 
Sulphur Trioxide .......... (SOa) 
Chlorine .................. (Cl) 
Carbon Dioxide ........... (CO2) 
Water in combioation ..... ( H 2U) 

Oxygen ........... . ....... (0) 

Mineral matter. . . . . . . . . . 

Fixed residue ............ . 

Grains in Gallon. Gram, in Litre. 
0.6834 
9.5383 
4.9239 
1.1682 

33.0016 
5.3679 

42.0202 
15.7822 
3.2281 

--
115.7138 

9 .4682 

lOG. 2456 

95.1264c 

0.0117 
0.1633 
0.0843 
0.0200 
0.5650 
0 0919 
0.7194 
0.2702 
0.0553 

--
1.9811 
0.1621 

1.8190 

1.6286 
Spec. Gravity =l .0009 
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United as follows: 

Silica ..................... (Si02) 
Calcium Bicarbonate ....... (CaH2(C03)2) 
Magnesium Bicarbonate ... (MgH2(C03)2) 
Calcium Sulphate ........ (CaS04) 
Ma~nesiurn Chloride ...... (Mi;rCl2) 
Potassium Chlcride ... ..... (KC!) . 
Sodium Chloride .......... (NaCl) 

Mineral matter . ... ...... . . 

Grains in Gallon. 
0.6834 

16.7231 
11.1125 

9.1254 
4.4639 
1.8518 

62 2853 

106.2454 

THE SPRINGS OF ST. CLAIR COUNTY. 

87 

St. Clair county, which lies directly south of Henry county, 
has the following springs, which have now or have had in the 
past a local reputation: -

1. The 8alt (h·eelc SulphU1· Spring. This is an unimportant 
spring on Salt creek in the southwest quarter of the northwest . 

Sprmgs not 
quarter of section 27, T. 38 north, 26 west. It is reported to visited. 

be a weak sulphur water and is probably of similar composition 
to the water ofMonegaw spring (No. 7). 

2. An unimportant sulphur spring in section ,6, T. 37 north, 
range 27 west, on the south sicle of the Osage river. 

3. The Iulca Sp1·ing. Near Johnson post-office, in the south
west quarter of the south-west quarter of section 32, T. 39 
north, range 27 west. This is said to he a " fresh water" 
spring, slightly chalybeate. It is now neglected, but conside r
able money has been spent on the spring and its surrounding:;. 
A former analysis is printed in the Appendix. 

4. The Tabe1·ville Sp1·ing. This is a large fresh water sprin g 
at Taberville in lower half of northwest quarter section 3, T. 
37 north, range 28 west. This is much resortetl to during the 
summer. 

5. The Gulle1· Spring. This is reported to be a fresh water 
spring in section 34, T. 36 north, range 25 west. 

6. On the west side of Little Monegaw creek, in the northeast 
quarter of the northeast quartet· of section 14, T. 38 nol'th, Deposit or 1roQ 

27 · 11 ]' · · • . Th oxide1rom range west, JS an a rn rne sprmg contammg iron. e springs. 

water flows from the limestone bluff. The yellow hydrate of 
iron is deposited around this spring, and for years pnst this has 

• 
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given it a reputation as an " iron water" and bas caused the 
spring to become a resort for such by visitors from Monegaw 
Springs. The water flows at the rate of about one hundred gal
lons per hour. The poor condition of the roads made the spring 
difficult of approach, and improvement in this respect would 
much increase its value to the frequenters of Monegaw Springs. 

THE MONEGA W SPRINGS ( W. ) . 

Location and G!tamcte1·. These springs are situated on the 
north side of Little Monegaw creek iu the southeast corner of 
the southwest quarter of the northwest quarter of section 30, 

Monegnw spri°ngs. T. "38 north, range 26 west, perhaps three quarters of a mile 
from the Osage river. On the north side of the creek the bluff 

FIG. 7. Topographic sketch and cross-section nt Monegnw Springs. 
1 While Sulp/"',- sp,·ing; 
2 Old Black sp,'ing. 

rises abruptly to a height of 150 feet above the level of the 
creek, and from the summit of this bluff there is a magnificent 

• 
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view acl'oss the Osage valley. There are here about nine springs 
in all, situated in the very bed of Monegaw creek, so that at 
times of high watel' they are all flooded. The difficulty in 
obtaining water caused thereby could, however, be easily obvi
ated by forcing the spl'ing water to flow up through an iron pipe, 
as has bflen successfully done with one spring in the vicinity. 
The most important spring, and the largest, is termed " Old 
Black. " 

At the time of the ~vriter's visit to Monegaw all of the springs 
were f-looded, but a sample was obtained by carefully forcing a 
corked empty jug down ioto the spring water and, then, by p11ll- 11Iethodofobtntn 

ing the cork out, the J'urr was filled while totally immersed. tngsnmpleof 
~ ,.., water. 

The analysis given was made of a sample from Old Black spring 
taken in this manner. The localitY, has many natural advantages 
for a summer resort, and it has been favorably known for a long 
time. 

Uses . Monegaw Springs is evidently destined to be the 
prominent mineral water resort of St. Clair county, and it is 
certainly admirably situated for such. It is reached either from 
Osceola or from Clinton in Henry county. The property is I t t . mprovcrnen s n. 
owned by I. 0. Stump of Clinton, Mo., and H. Allton of :Mone- rp0r~if;_w 
gaw Springs. It possesses an hotel with twenty-seven rooms, 
built many years ago ( in fact the springs have been known and 
used since the earliest history of the State) and a number of 
bath-rooms. The water is claimed to be beneficial in kidney, 
stomach and skin diseases and in bowel complaints. 

Rates of Flow. The flow of the Old Black spring, as nearly as 
could be determined from the repol'ts of the owners, must be about 
10,000 gallons pe1· hour. The spring marked 1, has been piped 
to a depth of 14 feet by a 4-inch iron gas pipe, out of which the 
water escapes at a rate of about 4000 gallons per hour. The 
other springs of the grnup must furnish about 4000 gallons 
more. Thus, the total flow of the grnup is somewhere in the 
vicinity of 18,000 gallons per hour. 

Of Water. 
Temperature of Old Black .......................... 61°F 

" Spring 1. ....................... 61 °F 

Of Air. 
59°F 
59°F 
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Resulls of analysis of Black Spring water ( w.) : 

Gmins in Gallon. Gmms in Litre. 
Silica............. . . . . . .. (Si Oz) 0.6483 0.0111 
Lime ..................... (CaO) 12.5347 0.2 146 
Magnes ia ... ..... .. ....... (MgO) 5.9403 0.1017 
Potassa ................... (K20) 1. 7173 0.0294 
Soda ..................... (Na20) 59.0760 1.0114 
Sulphur Trioxide ......... (SOs) 1.8749 0.0321 
Chlorine .................. (Cl) 76.0441 l.3019 
Carbon Dioxide ............ (CO2) . 21.9094 0.3750 
Water in combination .. ... (H20) 4.4815 0.0767 

---
l 84.2ll65 3.1539 

Oxygen ......... . ......... (0) 17.1367 0.2934 
---

Mineral matter . . ......... . 167 .0898 2.8605 

:Fixed residue ............ . 151.6536 2.5963 
Spec. Gravity= l ·.0017 

United as fullows: 

Grains in Gallon. 
Silica . . ................... (Si02) O.G483 
Calcium Bicarbonate ...... (CaH2(COs)2) 32.4645 
Magnesium Bicarbonate ... (MglT2(C03)2) 7 .0916 
Calcium Sulphate ........ (CaS0.1) 3.1873 
Magnesium Chloride ...... (MgCl2) 9.41)38 
Potas8ium Chlorid e ....... (KCI) 2.7221 
Sodium Chloride ........... (NaC l) 111 .4822 

Mineral matter ....... . .. . 167 .0898 

THE,SPRINGS OF SALINE COUNTY. 

The occurrrnce and location of the springs of this county are 
given in detail in group first, so that mention need be made here 
only of the two springs from Blue Lick, properly coming under 

Blue Lick springs. this Leading. The third analysis, that of · the Fi·esh Water 
spring, is appended as showing the existence of patches of saline 
deposits at no great depth below the surface, from· which the 
waters percolating the limestone ridges dissolve more or less salt 
in their passage and, in this manner, change their character to a 
greater or less extimt. 
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FIG. I. 

FIG.2. 

Fm. 1. VIEW OF SPRING AND POOL AT llfONEGAW SPRINGS. 

Fm. 2. OLD HOTEL AT MONEGAW SPRINGS, 
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Results of analysis of White Sulphur Spring water (s .): 

Gi·ains in Gallon. Grarns in Litre. 
Silica .. .. .. . . . . . . .. ..... ( Si02) 
Ferric Oxide .... ..... , . . .. (Fe20a) 
Lime ..................... (CaO) 
Magnesia . ........ : ....... (MgO) 
Potassa . ........ ... ...... (K20) 
Soda .. ........ , ....... .. . (Na20) 
Chlorine ................ .. (Cl) 
Sulphur Trioxide . ........ (803) 
Carbon Dioxide .. . ..• ... . . ( CO2) 
Water in combination . ... . (U20) 

Oxygen ............ .... ... (0) 

Mineral matter . .......... . 

Fixed residue ..... ... .... . 

3.7382 
0.(1409 

14.4331 
7.6225 
1.5667 

93.2292 
112.D508 

8.3526 
24 .0589 

4.9210 
---
270.9[39 

25.4538 
---
245.4600 

228.5097 

0.0640 
0.0007 
0.2471 
0.1305 
0.0268 
1.5961 
1.9338 
0.1430 
0.4119 
0.08±3 

---
4.6382 
0.4358 

---
4.2024 

3.9122 
Spec. Gravity= 1.0033 

Li present. 
H2S trace. 

Unitecl as follows: 

Silic1t, .................. (Si02) 
Ferric Oxide . . .... ... ..... (Fe20a) 
Calcium Bicarbonate ...... (CaH2(C03)2) 
Magnesium Bicarbonate ... (Mg H (COa)2) 
Magnesium Sulphate . . .... ( M gS 04) 
Magnesium Chloride . ..... (MgCJ2) 
Potassium Chloride ... . ... (KC!) 
Sodium Chloride .......... (NaCl) 

Mineral matter. .. .. . . ... . 

Grnins in Gallon. 
3. 7382 
0.0409 

41.7529 
2.2866 

12.5288 
6.6969 
2.4833 

l 75.9326 

245.4602 

Results of analysis of Sweet Spr ing water ( s.) : 

Grains in Gallon. Grams in Lit1·e. 
Silica ..................... (Si02) 2.6869 0.0460 
Lime ... ...... . .... . ...... (CaO) 19.4330 0.3327 
Magnesia ................. (MgO) 9. 1354 0.1564 
Potassa ................... ( K20) 1.1750 0.0201 
Soda .. .. . ..... ....... .. .. . (Nll20) 112. 5713 1.9273 
Chlorine. . .. . . . . . . . . . - . . . (CJ) 134.1959 2.2975 
Sulphur Trioxide ....... . .. (SOa) 11.7365 0.2008 
Carbon Dioxide ... .. .. ... . (CO2) 33 .0102 0.5652 
Water in combination .. . . . (ll20) 6.8066 0. 11 65 

- --
330. ,508 5.6625 

Analysis. 
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Analysis. 
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Oxygen .... ........... .... (0) 

Mineral matter.... . . . . . . . 

Fixed residue .. .. . . ..... . . 

20.9080 

300.8428 

277.5311 

0.5120 

5.1505 

4.7514 

Spec. Gravity = l.0038 
Li present. 

l-:hS absent. 
United as follows: 

Silica .............. .. ..... (Si02) 
Calcium Bicarbonate ... .. . ( CaH2(C03)2) 
Magnesium Bicarbonate . .. ( MgH2(COa)2) 
Magnesium Sulphate ...... (MgS04) 

Magnesium Chloride . .... . ( MgCl2) 
Potassium Chloride ...... . ( KCI) 
Sodium Chloride .... ... . .. ( NaCl) 

Mineral matter . ......... . 

Grains in Gallon. 
2.6869 

56.2 169 
4.1572 

17.6046 
5.8818 
1.8625 

2 12.4330 

300.8429 

Results of analysis of fresh water Sp ring water (s.): 

Silica ................... (Si02) 
Lime ..................... (CaO) 
Magnesia ......... ........ ( MgO ) 
Socta . ..... .... ... ,. .. ..... (Na20) 
Chlorine . . .... ........ .. .. (C J) 
Sulphur Tiroxide ....... .. . (SOa) 
Carbon Dioxide ....... . . . . (CO2) 
Water in combination ..... ( H20) 

Oxygen ..... ..... ......... (0) 

Mineral matter ...... .... . . 

Fixed residue .. ... . . .. . .. . 

Grains in Gallon. 
3.5046 

12. 7976 
3.0723 

lG.5387 
18.7846 

1.7056 
20.1105 

4.1135 

80 .G274 
4.2342 

7G.3932 

62 .2245 

United as follows : 

Silica ....... .... ......... (S i02) 
Calcium Bicarbonate .. .... (Cal-h(C0,3)2) 
Magnesium Sulphate .... . . (MgS04) 
Sodium Sulphate..... . .. . (Na2S04) 

Sodium Chloride .......... (NaCl) 

Mineral matter. . . . . . . . . . . 

Grains in Gallon. 

3.5046 
37.0216 

4.6084 
0.3008 

30.9578 

76.3932 

Grains in Litre. 
O.OGOO 
0.2191 
0.0526 
0.2832 
0.3216 
0.0292 
0.3443 
0.0704 

1.3804 
0.0725 

1.3079 

1.0f.54 
H2S absent. 

Ii: , Li absent. 
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THE SPRINGS OF PIKE COUNTY.I 

ELK LICK SPRINGS ( W.). 

Elk Lick spring is one of a number owned and opernted by 
J. H. Rector, and is situated in section 13, T. 4 N., 5 W., 
about half a mile from Spencer creek; a small hotel and a few 
summer houses constitute the improvements, which are utilized 
during the summer months by visitors and guests . The water, 
like nearly all the wat~rs of this group, contains a small amountElk Lick Springs. 

of sulphuraetted hydrogen gas. The rate of flow is between 100 
irnd 200 gallons pet· hour. The temperature of the water is 
58° F., that of the air being 72° F. A stone building has been 
erected over the spring, which is represented in the adjoining 
Plate IX. The spring issues from the center of the floor of the 
building in a rectangular, stone-curbed basin, about 4 feet 
across nnd 5 feet deep. 

Results of analysis of Elk Lick Spring water ( w. & R.): 

Gmins in Gallon. Grams in Litre. 
Silica ....... .. ....... ..... (Si02) 0.2920 0.0050 
Lime ..................... (CaO) 19.2344 0.3293 
Magnesia ... . ............ (MgO) 9 .9063 0.1696 
Potassa ......... : ......... (K20 ) 2.5700 0.0440 
Soda ....... . ............. . (N~20) 124.1914 2.1262 
Chlorine ................... (Cl) 151.92!4 2.6010 
Sulphur Trioxide ....... ... (SOa) 25.8873 0.4432 
Carbon Dioxirle ....... . ... (CO2) 14.2824 0.2446 
·water in combination ..... (H20) 2.9214 0.0500 

---
351.2096 6.0l!l9 

Oxy6en ............. .. .... (0) 34.2400 0.5862 
--- --

Mineral matter ...... ..... . 316.%96 5.4267 
-- --

Fixed residue ............. · 306.9070 5.2544 
Spec. Gravity= l.004c0 

Trace, of H2S. 

1 Besides the two muriatic springs described here, a vitriolic water has been 
obtained from near Bowling Green, which is treated of subsequently. See also 
Appendix for additional analyses. 

An~lysis. 
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Unitecl as follows: 

Silica ........ ... .......... (S i02) 
Calcium Bicarbonate .••.•• (CaH2(C03)2) 
Calcium Sulphate •...... . . (CaSO~) 
Magnesium Sulphate .....• (MgSO~) 
Magnesium Chloride .....• (MgCI) 
Potassium Chloride . ...... (KCI) 
Sodium Chloride .......... (NaCl) 

Mineral matter ........•... 

Grains in Gallon. 
0. 2920 

26.2926 
24.5200 
16.9900 
10.4200 

4.0938 
234.3612 

316.9696 

THE LOUISIANA ARTESIAN WEJ:,L (W. ). 

Location and lmp1·ovements . The Louisiana artesian well, 
also called " Therapeu<lor " i_s situated within the town limits of 
Louisiana, a flourishing city qf about 6000 inhabitants on the 
west bank of the Mississ ippi river and eighty miles from St. 
Louis . The well is owned by the citizens in general; it is sunk 
to a depth of 1.275 feet, the bottom restiI?g in sandstone, and is 
cased to depth of 910 feet. The strata passed through are given 
by Mr. W. H. Suda as follows: loose soil 90 feet; sand
stone 90 t,) 650 feet; limestone 650 to 770 feet; sandstone 770 
to 800 feet; . undetermined 800 to 810 fe et; sandstone 810 to 
880 feet; undetermined 880 to 1275 feet. The flow of water is 
very abundant and appears inexhaustible, having now run four 
years since completion. A sanitarium, owned by Mr. J. J. 
Blackwell, has been established, furnishing,at a moderate expense, 
the usual comforts of a home with facilities for bathing and with 
experienced medical treatment. A pamphlet has been issued by 
the proprietor giving detailed information as to the virtues of 
the watet·, including an analysis made nearly four years ago, 
which is printed in the Appendix of this report. · · · 

The temperature of the water is 64. 2"' F., that of the air 
heing 74° F. 

A few miles below Louisiana two other .salt springs are re
ported ; also one about four miles northwest of that place and 
others of minor importance at other localities. 
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Results of analysis of water of Louisiana well (w. & R.): 

Grains in Gallon. Grams in Liti·e. 
Silica ... ................ . . (S i02) 0.2862 0.0049 
Lime .................... (CaO) 34.3451 0.5880 
Magnesia . ... . ............ (MgO) 15.9868 0.2737 
Potassa ............. ...... (K20) 4.4626 0.0764 
Soda ................ .. . .. ( Na20 ) 
Chlorine ...... ....... ... .. (Cl) 

218.3716 3.7386 
273 .2537 -l.6782 Analysis. 

Sulphur Trioxide .......... (803) 51.1730 0.8761 
Carbon Dioxide ........... (CO2) 7.8144 0.1338 
Water in combination ..... (H20) 1.5984 0 0274 

- -
607.2918 10.3971 

Oxygen ..... .. .... . .. ... .. (0 ) 61.5816 1.0543 
- -

Mineral matter ............ . 545.7102 9.3428 

Fixed residue ........ .... . 540.2046 9.2485 
Spec. Gravity = 1.0071 

United as follows: 

Grains in Gallon . 
Silica ..... ............... . (Si02) 0.2362 
Calcium Bicarbonate . .... . (CaH2(COs)2) 14-.8856 
Calcium Sulphate ......... (CaSO•) 71.4600 
Magnesium Sulphate .....• (MgSO•) 13.2700 
Magnesium Chloride .. ... . (MgCl2) 27 .5300 
Potassium Chloride . ...... (KC!) 7 .0300 
Sodium Chloride .......... (NaCl) 411.7484 

Mineral matter .. . ... .. ... . 545. 7102 

THE SPRINGS OF RALLS COUNTY. 

SPALDING SPRING ( W .). 

L ocation and Improvements. Spalding spring is the only one 
which has been sampled and analyzed by the Survey. This 

. h 11 l . 1823 b b S t f M· Spalding well. spnug, or rat er we , was sun.: rn y t e ta e o 1s-
souri , boring through rock some five feet below the surface to a 
depth of about 330 feet, for the purpose of obtaining brine for 
the manufacture of salt. It was leased to a company who made 
salt from it for some time, and is now owned and operated by 
Robert M. Spalding, of Spalding, Mo. , a post-office some four 
miles from Rensalier station, on the Mhisouri, Kansas & 
Texas railway. The property consists of a hotel with twenty-
four rooms and several cottages, kept open all the year round 
for the accommodation of guests and visitors. There is a large 
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pool some twenty-five by fifty feet in extent for bathing. The 
value of the improvements is given at $6,000, and claims are 
made that the water is beneficial in stomach and kidney affec
tions. The exact location of the springs, of which there are 
several, is in section 25 T., 56, N., 6 W. Tho flow is· about 300 
gallons per hour. The temperature of the water is 57° _F., that 
of the air being 84° F. 

. Results of analysis of Spalding Spring water (w. & R.): 

Silica ............ ... ..... (Si02) 
Lime ..................... (CaO) 
Magoesia ...•••........... (MgO) 
Potassa ....•. ... .... . .. ... (K20 
Soda .................. .... (NB20) 
Chlorine ............ ..... . (CJ) 
Snlphur Trioxide ..... ..... (SOa) 
Carbon Dioxide ........... (CO2) 
Water in combination ...... (820) 

Oxygeo.: ................. (0) 

Mineral matter ........... . 

Fixed residue .......... .. . 

(}rams in Gallon. Grains in Litre. 
0.3387 0.0058 

44.5084 0.7620 
20.6537 0.3536 
5.5080 0.0943 

283.0139 4.8453 
364.6945 6.2437 
57.5513 0.9853 

6.8288 0.1168 
1.3968 0.0239 

---
782.4941 13.4307 
82.1829 1.4070 
--

700.3112 12.0237 

697.5000 11.9414 
Spec. Gravity= 1.0091 

lfnitld as follows: 

Silica ..................... (Si02) 
Calcium Bi car boo ate .. .... (CaH2(COa)2 
Calcium Sulphate ... . ... . . (CaS04) 
Magoe~ium Sulphate ....... (M!!.S04) 

Magnesium Chloride ...... ( ~1gCl2) 
Potassium Chloride ....... (KCI) 
Sodium Chloride .......... (NaCl) 

Mineral matter ........... . 

Grains in Gallon . 
0 3387 

12.5712 
%.7200 

0.3fl00 
48.4300 
8.6600 

533.2613 

700 .3112 

THE SPRINGS OF CHARITON COUNTY. 

THE BRUNSWICK WELL (A. W.). 

Location. The well is located in a small depression near the 
top of the ridge along which the town of Brunswick is built. 

TJ:;eR~unswick Its location and immediate surroundings are wet] shown in the 
plate (XI.) opposite this page. The top of the well is about fifty 
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feet above the river bottoms. The hole was drilled to a depth of 
1505 feet, passing through about 130 feet of Coal Measure rocks 
and then into Lower Carboniferous and lower lying strata. It 
is cased to a depth of about 800 feet. The rate of flow, as 
roughly measured by the writer, was about 400 gallons per hour. 
Sulphuretted hydrogen gas is liberated. 

Results of analysis of water of the_ deep well at Brunswick 
( s.) : 

Silica .................... (Si02) 
Lime ..................... (CaO) 
Magnesia .............. .. . (MgO) 
Soda ..................... (Na20) 
Sulphur Trioxide .......... (803) 
Chlorine .................• (Cl) 
Carbon Dioxide ........... (CO2) 
Water in combination ..... (l-120) 

Oxygen ................... (0) 

Mineral matter ... ... ..... . 

Fixed residue ............ . 

Grains in Gallon. Grams in Lit1·e. 
0.2920 

60.4485 
731.8568 
370.3194 
63 .4917 

480.6213 
25.1496 

5.1444 

1037.3237 
108.3096 

929.0141 

911.2949 

0.0050 
1.0349 
0.5454 
6.3400 
1.0870 
8.2284 
0.4306 
0.0881 

17.7594 
1.8543 

15.9051 

15.6017 
Spec. Gravity = 1.0138 

Trace of Li. 
United as follows: 

Silica ..................... (Si02) 
Calcium Bicarbonate . .. ... (CaH2 (C03) 2) 

Calcium Sulphate ......... (CaS04) 
Magnesium Chloride ....... (MgC12) 
Sodium Chloride .......... (NaCJ 2) 

Mineral matter ........... , 

Grains in Gallon. 
0.2ll20 

46.2982 
107.93GO 

75.6600 
698.8279 

929.0141 

C. THIRD GROUP OF MURIATIC WATERS. 

Waters containing, besides sodium chloride (Na Cl), magnesium sulphate, 
(Mg S02) and calcium sulphate (Ca S04), calcium chloride (Ca Cl2) and mag
nesium chloride (Mg CJ 4) being absent. 

Origin and Distr;:bution. The waters of this group differ by 
the absence of calcium chloride from the ancient, an<l by the 
absence of magnesium chloride from the present ocean waters. 

7 

.\ nalysis. 
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In viewing the three groups of waters with reference to their 
location within the State, as we pass towards the west we seem 
to meet deposits purer in sodium . chloride an<l freer from the 
accompanying salts, which so often detract from its value. This 
fact may offer an explanation as to their origin. An enclosed 
salt water sea of moderate . extent, over southern and western 
Kansas, deposited through evaporation, a fairly pure layer of 
sodium· chloride, at pr.esent reached in Hutchinson and neighbor
ing cities ; an uplifting of the bottom of this sea forced the con
centrated and 'now impure waters east and perhaps west. This 
process of elevation may have continued slowly and gradually, 
until either the whole had dried up or until the mother liquors had 
been 'poured out again into the ocean. This latter has probably 
been tbe case, or deposits of potash salts would exist in the 
States east of Missouri of which, so far, no indication has re
vealed itself. It is also possible, however, that the difference 
in composition of these brines may be owing to their formation 
during the different geological periods. 

Only one water of this group and class occurs in the State. 

THE SPRINGS OF CLAY COUNTY. 

EXCELSIOR SPRINGS ( W. ) . 

The springs of Clay county are mostly · chalybeate, with one 
in the class of alkaline waters, and will be treated of further on. 
The analysis of the Sulpho-Saline spring at Excelsior Springs is, 
however, given here, as the only representative of the third 
group of muriatic waters. A full, illustrated . description of 
this prominent resort will be given in chapter VIII, under the 

Excelsior springs. head of chalybeate wate1·s. Plate XII, opposite this page, shows 
the location of the Sulpho-Saline spring. 
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Results of analysis of Sulpho-Saline Spring water ( w. & R.): 

Silica........... . . . . . . . . . (Si02) 
Alumina ... .••......... . .. (Al20s) 
Ferric Oxide .. . .... . . .. ... (Fe20s) 
Lime ... ..•. -....... . ... . .. (CaO) 
Magnesia • . ... ............ (MgO) 
Potassa •••................ (K20) 
Soda ...................... (N a20) 
Chlorine .............. ... . (Cl) 

. Sulphur Trioxide ..•...... (SOa) 
Carbon Dioxide ........... (CO2) 
Water lil combiaatioo ..... (H20) 

Oxygen ................... (0) 

Mineral matter ... . ... . .. · 

Fixed residue ......... . .. . 

Grains in Gallon. Gmms in Litre. 
0.5899 0.0101 
2.2780 0.0390 
0.0584 0.0010 

19.5246 0.3343 
9.5500 0.1635 
2.9964 0.0513 

205.5623 3.5193 
222.7173 3.8130 

54.8879 0.9397 
9.8049 0.1678 
2.0055 0.0343 

----
529.9769 9.0733 
50.1976 0.8593 
----
479.7793 8.2140 

472.8714 8.0958 
Spec. Gravity= 1.0065 

Unitecl as follows: 

Silica .............. . .... .. (Si02) 
Alumina ..........•....... (Al20 s) 
Ferrous Bicarbonate ...... (FeH2(U03)2) 
Calcium Bicarbonate . ....• (CaH2(COa)2) 
Calcium Sulphate, •••••... (CaS04) 
Magnesium Sulphate .. ...• ( MgS04) 
Sodium Sulphate •......... (NaS04) 
Petassium Chloride ...•.. •. (KCI) 
Sodium Chloride . ... . .. ... (NaCl) 

Mineral matter . ... . . ... . . 

Grains in Gallon. 
0.5899 
2.2780 
0.0921 

17.9658 
32.1800 
28.5500 
29.7400 

4.7300 
363.6535 

479.7798 

Analysis. 
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CHAPTER VI. 

ALKALINE WATERS. 

Waters containing Soclimn Carbonate 01· Magnesiurn Carbonate . 

.A. First Group of .A.lknllnc Wnter s. - B. Second Group of .A.lknlinc Waters. 

Uhai-acter and Origin. Of this cbss of waters twelve have 
been analyzed, which, for convenience sake, are placed in two 
groups, the one embracing the waters that contain sodium besides 
magnesium carbonate, the other those in which the former is 
absenL. They evidently originated through atmospheric action 
upon feldspathic rocks or sandstones contain ing a part of such 
material in the it· make-ups; they consequently contain a con
siderable proportion of silica. Their total amounts of mineral 
matter arc, however, small and depend, in all probability, upon 
the length of passage of the waters through the rocks before 
issuing above ground. In confo rmity with this view we find the 
first two or three springs of the ffrst group, as well as the first 
spring of the second group, quite soft and deficient in mineral 
mat.ter, while the rest of the waters of both groups hold each 
about an equal amount of mineral matter in solution. Allow
ance, however, must be made for the fact that, a8 the four 
waters of the second group are all free flowing artesian wells of 
more than 800 feet in depth, they strike, in all probability, 
outcroppings of the salt <leposits mentioned in discussing the 
brines, with consequent increase of their mineral contents by 
dis olving this readily soluble salt . This is all the more probable 
since these four waters, as well as the brines, contain sulphuretted 
hydro:zen gas. The absence of sodium carbonate in their case 
is, in my judgment, owing to the fact that these waters, on 
leaving tbe sandstone, do not come in contact with limestones, 
which invariably yield a certain amount of sodium carbonate. 
All the waters of thi::; group belong to the western portion of the 
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State and, with one exception,-Clinton county-are found south 
of the river. They occur there, in a line from north to south, 
in the three border counties of Jackson, Vernon and McDonald; 
and in the next tiel' of counties from north to south of Johnson, 
H d B , , ] · ] S 1· C d d IJ ll Distribution of enry an auy, eavrng ou y a 1ne, am en an . .1.owe alkaline waters. 

counties to the east of these. There seems to be hardly a doubt, 
that, in this whole section of the State, free flowing artesian 
wells, similar to those now flowing at Clinton, Nevada and 
Galbraith, could be obtained by boring. 

A. FIRST GROUP OF ALKALINE WATERS. 

Waters containing both Sodium and Magnesium Carbonates. 

The eight waters of this group are arranged in the order of 
the quantity of mineral matter contained in them; their thera
peutic values may probably be measured by the amount of 
sodium and magnesium bicarbonate combined, and can easily 
be ascertained by the physician prescribing or by the patient 
using such waters. 
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THE SPRINGS OF HENRY COUNTY. 

In addition to the analysis of the muriatic water of the arte
sian well already given in chapter V, three alkaline waters from 
this county have been analyzed, one belonging to the first and 
the other two to the second group of this class. 

THE WINDSOR MEDICAL SPRING ( W.). 

lmp1·overnents and Glzarncter. This well is found in a 
grove one mile south of the town of Windsor, in the southeast 
quarter of the northeast quarter of section 14, T. 43 north, 24 T~efi~~?s~~ring. 

west; it is excavated .from a bed of sandstone. The amount of 
flow could not be determined, but the well furnishes water to a 
very large number of people during the summer months. A 
hotel of forty-two rooms has been built here, on elevated ground 
near the well. Other and more extensive improvements were 
contemplated but have not, as yet, been begun. 

As a mineral wate1· it is remarkable rather for the smllll 
amount of solids in solution than for its high mineralization. 
Among the constituents of the water the alkaline carbonates 
predominate in place of the carbonates of lime and magnesia. 
The water flows from ferruginous and micaceous sandstone. 
The temperature of the water is 4 7° F., that of the air being 
74u F. 

The property is owned by the city of Windsor and is operated 
by J. E. Ball of the same place; the water is claimed to be 
beneficial in kidney diseases and rheumatism and is used to a 
considerable extent. 

· Results of analysis of Windsor Spring water ( w.) : 

Silica ......... ... ......... (Si02) 
Alumina .............. ... . (Al20 a) 
Lime ......•..•.. . . . .. .. . . (CaO) 
Magnesia ...... ... ........ ( MgO) 
Potassa .................. (K20) 
Soda .•.... . ............... (Na20) 
Sulphur Trioxide ......... (S03) 
Chlorine .................. (Cl) 
Carbon Dioxide ......•.... (C 02) 
Water in combination ..... tH2 0) 

Grains in Gallon. Grarns in Lit1·e. 
0.7009 0.0120 
0.4205 0.0072 
0.3042 0.0052 
0.2447 0.0042 
0.5128 0.0088 
0.9103 O.Oll'i6 
0.4298 0.0074 
0.0584 0.0010 
2.2434 0.0384 
0.4432 0 0076 
--

6 2682 0.1074 
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Oxygen ................... (0) 0.0131 0.0002 

Mineral matter ...........• 6.2551 0.1072 

Fixed residue ............ . 4.6902 0.0804 
Spec. Gravity= 1.0000 

United as follows: 

Grains in Gallon. 
Silica ..................... (Si02) 0. 7009 
Alumina .................. ( Al203) 0.4205 
Calcium Bicarbonate ...... (CaH2(C03)2) 0.8800 
Magnesium Bicarbonate ... (Mµ;H2 (C03)2) 0.8933 
Sodium l3icarbonate ....... (NaHCOs) 2.3267 
Potassium Sulphate ..•.. . (K2S04) 0.8063 
Sodium Sulphate .•....... (Na2S04) 0.1049 
Potassium Chloride ....... (KCJ) 0.1224 

Mineral matter ........... . 6.2550 

THE SPRINGS OF CAMDEN COUNTY. 

CLIMAX SPRING ( R.). 

Location. Only one spring in this county, the Climax Spring, 
has been investigated. It is situated in the extreme western 
edge of the county, about 30 miles from Warsaw, which is the 
nearest railroad point to it. It is accessible from there by wagon 
over very rough roads. The whole country, in fact, is ag yet 
untouched by any railroad. Several springs are visible, but the 
one which has given some celebrity to the place i:,; in a cave and 
·- about fifty feet below 

the entrance to it. The 
1 pool has been explored 

FIG. 8. Section through cave and pool at Climax Spring. 

some one hundred feet 
back, but is not known 
to terminate anywhere. 
Its water is · fresh 
and nearly tasteless, 
not appearing in any 
way stagnant; persons 
ciaiming to be familiar 
with the locality assert 



ALKALl~E WATERS. 105 

that the height of the wate,r is not affected by rains in its imme-
diate neiO'hborhood but iucreases when the rains extend to the Other springs in 

"' ' the vicinity. 
head of the Niangua, some five miles away. A slight flow toward 
the west is recognized without difficulty. 

A spring near by, on the side of the hill, has a constant flow of 
a thousand gallons or so per hour, and forms the water supply 
for the town. A cbalybeate spring, not walled in or improved, 
flows in the hotel yard. The property is owned by Indianapolis 
parties, who tried some time ago to make a summer resort of it 
by advertising and otherwise, but fail ed on account of the inac
cessibility of the place . 

Results of analysis of Climax spring water ( s.): 
Grains in Gallon. G1·anis in Litre. 

Silica . . ................... (Si02) 0.7009 0.0120 
Lime ..................... (CaO) 2.9205 0.0600 
Magnesia ................. (MgO) 2.1904 0.0375 
Soda ..................... (Na20 ) 0.0290 0.0005 
Carbon Dioxide ........... (CO2) 9.4412 Q.1616 
Chlorine .................. (Cl) 0.0070 trace 
Water in combination ..... ( H20) 1.9307 0.0330 

--
17.2197 0.3046 

Oxygen ................... (0) 0.0040 0.0001 
--

Mineral matter ...•........ 17 .2157 0.3045 
----

Fixed re~idue .......... .. . 10.5644 0.1809 
Trace of Mn. 

United as follows: 
Spec. gravity = 1.0002 

Silica..... .. .. .. . ........ (Si02) 
Calcium Bicarbonate ...... (CaH2(C0 3)2) 
Magnesium Bicarbonate ... (MgH2(C03)2) 
Sodium Bicarbonate . .... .. (NaHC03) 
Sodium Chloride ... .. .... . (NaCl) 

Min eral matter ........... . 

Grains in Gallon. 
0. 7009 
8.4486 
7.9949 
0.062fi 
0.0088 

17.2157 

THE SPRINGS OF HOWELL COUNTY. 

SILOAM SPRINGS ( R,), 

Location. This county possesses a number of springs of more or 
less reputation of which the best known are Siloam springs, situ
ated in S. W. t, ~- W. t of section 32, T. 24N., 10 W., abont six-

Analysis. 
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106 THE MINERAL WATERS OF MISSOURI. 

teen miles from West Plains. They are reached from the latter 
place over a very rough road, especially after a season of rainy 
weather. The ground is covered with chert boulders and gravel 
dislodge~ from the limestone of the Ozark series, probably near 
the lower levels, though the great profusion of the chert in this 
part of the State makes it difficult to find contacts. The 
country is a succession of gently sloping hills with the chert 
cropping out at every bare spot. The springs, of which there are 
seven, are all on low ground, and were subject to overflows 
from surface waters; recent improvements have, however, 
remedied this. The water has a temperature of 58° F. The 
flow of water at each spring is moderate. The accompanying 
diagram shows their exact locations. 

SulpliU?· Sp1·ing is the one sampled a11d ana.lyzecl. It has a 

flow of about 100 gallons per hour, a pleasant taste and a trace 
of sulphuretted hydrogen; being a chalybeate spring its analysi::; 
is given in Chapter VIII. 

Keystone Sp1·ing i::; ferruginous with small flow and, at the 
time of visit, not fit for sampling. 

Rheumatic Spring is provided with a sprmg house. The water 
contains no iron or sulphuretted hy
drogen. The flow is about 50 gallons 
per hour. 

I1·on Sp1·ing is not improved and has 
a very feeble flow. 

Norman Sp1·ing is a strongly fer
ruginous spring with a flow of 100 
gallons an hour. 

Siloam Sp1·ing is apparently n good 
lime magnesia spring with fairly strong 
flow. 

Crooked Ash Sp1·ing is a strong 
chalybeate spring with a flow of 50 
gallons per hour and a reputation for 
curing constipation. 

The property including all of these 
springs is owned by Johnson & Keller, 

Fm. 9 .. sketch o_f Siloam ~prlngs, who are ra1Jid]y im1wovinD' it A bath show1Ug Io~at,on of spr1Ugs. t, • · 
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house for hot and cold baths, with waiting and dressing rooms and 
two hotels have been erected at a combined cost of $40,000. 
The springs are to be walled in and protected against overflow and 
impurities. Descriptive circulars are printed, which may be ob
tained on application to John Johnson, the manager of the 
property, at Siloam Springs. 

CURE-ALL, OR DIXON SPRINGS (R. ). 

Location and O!taracte1·. At another locality, some fifteen 
miles south of West Plains, a second group of springs - Dixon Cure-11.11 springs. 

springs - is found. This was once a flourishing place but is now 
a deserted settlement, accessible from West Plains by roads and 
over a country in every way similar to that about Siloam Springs. 
An enclosure of about 200 feet square reveals five springs, 
though a larger number might be detected if the accumulated 
debris were removed. No difference in taste could be detected 
between them; which might, perhaps, be owing to overflow and 
admixture of the water of the creek; a distinction is, however, 
recognized by resi<lents. The following figure shows the dis-
tribution of the differnnt springs. 

None of these springs were, ut the time 
of visit, in condition to , be sampled with 
any expectation of obtaining by analysis 
the composition of their waters as they 
actually issue from the ground ; but by 
exercising much care, it is thought, a 
satisfactory sample of the Electric spring 
was obtained. 

Near the :,;prings, prospectors have 
found from the surface to four feet be
low, some good calamine with blende, 
embedded in mairnesian limesto11e. Th1"s FIG. 10· Sketch showing Io-. , cation of springs at Dixon 

limestone is here very compact, but on Springs. 

account of much earthy material in it, it weathers easily and then 
becomes soft. 



Analysis. 

Large springs at 
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Results of analysis of water of Electric spring near Dixon ·or 
Cure-all ( s.): 

Grains in Gallon. Gi-ams in Litre. 
Silica ..... ........... .... (Si 02) 
Lime ..................... (CaO) 
Magnesia ................. (MgO) 
Soda ...........• . ........ (Na20) 
Chlorine ........•......... (Cl) 
Carbon Dioxide ........... (CO2) 
Water in combination ..... (HO) 

Oxygen ...... ... .. . . ...... (0) 

Mineral matter ........... . 

Fixed residue . ....... ... . . 

0.5841 
3.9719 
2.4590 
1.2675 
0.0292 

13.4142 
2.7438 

---
24.4697 

O.OOGG 
---

24.4631 
---

15.0122 

Unitecl as follows: 

0.0100 
0.0680 
0.0421 
0.0217 
0.0005 
0.2296 
0.0470 

----
0.4189 
0.0001 

---
0.4-188 

---
0.2570 

Spec. Grnvity = 1.0003 
No Organic Matter. 

No Li; no SOs 
Trace of IC 

Gi·ains in Gallon. 
Silica . ... ................ (Si02) 
Calcium Bicarbonate ....•• , (CaH2(COs)2) 
Magnesium Bicarbonate ... (MgH2(COs)2) 
Sodium Bicarbonate ..•... (NaHCOs) 
Sodium Chloride .......... (NaCl) 

Mineral matter ...........• 

0.5841 
11.4902 

8.9753 
3.3654 
0.0481 

24.4631 

THE SPRINGS OF BARRY COUNTY. 

A number of springs nre known in Barry county with a local 
-reputation attaching to each for the cure of certain diseases. 

Some ten miles east of Cassville, at Hailey, a number ·of 
similar springs of various names are found; some exist also in 
many of the caves, irr which .marble beds ( Burlington limestone) 
abound. In Cassville itself three large springs emerge from 
the limestone beds, having a flow of from 500 to 1,000 gallons 
a minute. One of 'these springs supplies the town with drinking 
water. 



VIEW OF DIXON SPRING AND POOL. 
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PA.:--ACEA SPRINGS (R. ) . 

Location and Character. The best known of these springs 
perhaps, is the Panacea, situated about seven miles east of Cass-
ville. It is one of two , issuing on different flanks of the divide 
out of the Lower Carboniferous limestone. Each of the two 
has about the same moderate flow I t gallons per minute with a 
temperature of 58° F., that of the air being 92° F . The water Panacea spring. 

is claimed to be serviceable in rheumatism, kidney diseases, 
dyspepsia and bowel tro ubles . The springs, ,vhich have been 
known for thirteen years, are situated in S. -?r , S. W. t, Section 
29, T. 23 N., 26 W. and are not improved. 

Results of ana lysis of Panacea spring water ( s . ): 

Silica . . .. ... .. ...... .... . (Si02) 
Lime . . . .. ............. . . . (CaO) 
Magnesia ................. (MgO) 
Soda ..... ..... . .... ..... . . (Na 20 ) 
Chlorine .................. (Cl) 
Carbon Dioxide ........... (CO2) 
'Water in combination ..... ( n 20) 

Oxygen . . .. . .. . .. ........ . ,0) 

Mineral matter .... . .... .. . 

Fixed residu e ...... ..... . . 

Grnins in Gallon. Grams in Lit1'e. 
0.4673 
7.5933 
0. 1051 
1.1751 
0.0292 

13. 7954 
2.8218 

---
25.9H72 

0.0066 
- --

25.9806 

16.2611 

0.0080 
0.1300 
0.0018 
0.0201 
0.0005 
0.2362 
0 0483 

---
0.4449 
0.0001 
--

0.4448 

0.2784 
No Organic Matter. 

No K; no Li; no 803 

Spec. Gravity= 1.0002 
United as follows. 

Silica .... . ....... .... .... (Si02) 
Calcium Bicarbonate . ..... (CaH2(C03)2) 
Magnesium Bicarbonate . . . (MgH2(COs)2) 
Sodium Bicarbonate ....... (NgI-l2(COs)2) 
Sodium Chloride . . ...... . . (NaCl) 

Mineral matter .......... . 

G·rains in Gallon. 
0.4.673 

21.9664 
0 .3836 
3. 1150 
0.0481 

25.9805 

THE SPRINGS OF CLINTON COUNTY. 

The two springs of this county, that have been analyzed, 
belong t he one to this group of Alkaline waterS:and the other to 
the second group of the Chalybeate waters. They are si milar 

Analysis. 
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in composition, excepting that one contains a small quantity of 
bicarbonate of iron, while the other is free from it; this, how
ever, may have been accidental as an analysis, made formerly 
and printed in the Appendix, reports a small amount of iron as 
present in the Plattsburg Spring. 

THE PLATTSBURG SPRING (w.). 

Location and Improvements. The spring is situated in the 
S . E. of the N. W. quarter of section 35, T. 55 N., 32 W., on 
Smith's Fork of the Platte river, about five feet a hove the level of 
the water in the creek. The spring has been tiled, and is pro
tected by a substantial stone wall. A frame building twenty
five by fifty feet in size has been erected near it for bathing 
purposes and both bot and cold baths are furnished ; the water 
for these is, however, derived from other springs in the ravine 
of presumably the same composition as that of the main spring. 
The flow of the spring sampled is only about fifty gallons per 
hour. The temperature of the water i::l 54° F., that of the air 
being 80° F. A hotel and several boarding houses accommodate 
guests and patients desirous of testing the qualities of the water, 
which is claimed to be efficacious in rheumatism, neuralgia, dys
pepsia, bladder and kidney troubles. The property is owned by 
Funkhouser, Froman & Company of Plattsburg and is operated 
by Dr. Alston of the same place. Several thousand dollars 
having been spent in its development. 

Results of analysis of Plattsburg spring water ( w. & R.) : 

Grains in Gallon. Gn:1ms i11 Liti·e. 
Silica .................... (SiO,) 1.5596 0.0267 
Alumina .. .... · ............ (AI203) 1.3901 0.0238 
Lime ... .. .. .. ..... ....... (CaO) 6.0804; 0.104.l 
Magnesia ......... .... . ... (MgO) 1.0864 0.018_6 
Potassa ............ . ...... (K20:) 0.3739 0.0046 
Soda ..................... (Na20) 0.677'5 · 0.0116 
Chlorine ................ .. (Cl) 0.5841 0.0100 
Sulphur Trioxide ..... ... , (SOa) 0.1285 0.0022 
Carb_on Dioxide..... . .... (CO2) 12.4134 0.2126 
Water in combination ..... (H20) 2.5394 0.0435 

--
26.8333 0.4595 
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FIG. I. 

FIG. 2. 

THE PLATTSBURG llllNERAL SPRING. 

FIG, 1. VIEW OF SPRING HOUSE. 

FIG. 2. VIEW 0:F HOTEL AND GROUNDS. 
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Oxygen ................... (0) 

Mineral matter ........... . 

Fixed residue ............ . 

0.1285 

26. 7048 

17.9587 

United as follows: 

0.0022 

0.4573 

0.3075 

111 

Spec. Gravity = 1.0003 

Grains in Gallon. 
Silica..... . ........ .. .. . . (Si02; 
Alumina .....•...........• (Ab03) 
Calcium Bicarbonate ...... (CaC03) 
Magnesium Bicarbonate ... (MgH2)COs)2) 
Sodium Bicarbonate .....•. (NaH2COs)2) 
Sodium Sulphate ...•..•... (Na2S04) 
Potassium Chloride ..... . • (KCl) 
Sodium Chloride .......... (NaCl) 

Mineral matter ........ .. • 

1.5596 
1.3901 

17.6256 
3.9805 
0.8400 
0.2300 
0.5790 
0.5000 

26.7048 

Peedess Spring, three miles from Plattsburg was at one time 
quite popular but is now altogether neglected. 

Analysis of the 
Plattsburg 
water. 

F1·ost's Sp1·ing, situated in the N. E. of the N. W. t, section 
32, T. 55 N., 31 W. is placed among the chalybeate waters 
further on. It issues-from a high ridge, about two miles from 

• Frost's Spriug. 
town, runnmg northwesterly between Plattsburg and Lathrop, 
at a _considerable height above water level. The bank whence it 
issues consists of drift twelve feet in thickness, nine feet of sand 
and three feet of gravel. The water is not used commercially. 

THE SPRINGS OF SALINE COUNTY. 

TOWN SPRING AT GRAND PASS (W.). 

The only spring of this class is at Grand Pass, and supplies 
that town with water. It was visited during March, 1890, and 
sampled for analysis. The water from another similar spring a 
few yards away is used in the locomotives of the Mo. Pac. 
railway. 
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Results of analysi,i of Town spring water (w.): 

Grains in Gallon. Grams in Litre. 
Silica ........ . .. ... .... ... (Si02) 1.1215 0.0192 
Alumina .................. (Al20a) 0.9111 0 0156 
Lime ........ • ..... ..... . . . (CaO) 4.9882 0.0854 
Magnesia .......... .. ... .. ( MgO) 1.2675 0.0217 
Potassa .... ......... .. ... . (K20) 1.0047 0.0172 
Soda ........ ... . . .... . .... (Na20) 1.8107 0.0310 

.Analysis of Grand Sulphur Trioxide ......... (SOa) 
Pass waters. . Chlonne ...... .. ........... (C!J 

0.2920 0.0050 
0.023! 0.0004 

Carbon Dioxide ........... (CO2) 13.7964 0.2362 
Water in combination .. .. . (H20) 2.8212 0.0483 

----
28.0367 0.4800 

Oxygen ........... ...... .. (0) 0.0058 0.0001 
----

Mineral matter .... ....... . 28.0309 0.4791) 

Fixed residue ............ . 0.3135 18.3115 

United as follows: 
Spec. Gravity= 1.0002 

Silica . ................ . . .. (SiU2) 
Alumina .................. (Al20a) 
Calcium Bicarbonate .... .. (CaH2(COa12) 
Magnesium Bicarbonate ... (MgH2(C03)2) 
Potassium Bicarbonate ... . (KHCOs) 
Sodium Bicarbonate . ..... (NaHCOs) 
Potassium Chloricte ....... ( K2S04) 
Sodium Chloride .. ........ (NaCl) 

Mineral matter ........... . 

Grains in Gallon. 
1.1215 
0.9111 

14.4436 
4.6297 
1.341(; 

-!.8992 
O.G35 l 
0.0401 

28.030'.l 

THE SPRINGS OF JACKSON COUNTY. 

The springs of this county are quite numerous, though not es
pecially remarlrnble for such constituents as give medicinal value 

to their waters. Some are Chalybeates and are treated under 

Mostofthewaterstheir proper heading; but most are Alkaline with but a moderate 
~~':n~~g~~~~. amount of mineral matter in solution, so that they are often fit 

for domestic use. Springs of such waters, each with a consid
erable flow, are found quite numerously in what is now Kansas 

City, and have acquired extended commercial use for ordinary 
household purposes as well as for the manufacture of carbonated 

beverages. 
Bethsaida Sp1·ing is a fresh water spring located in Kansas 

City near the residence of Mr. E. 1'. Keim. It iesuee at the 
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rate of 800 gallons per hour from a bank of loess. It is owned 

by the \\Tinner Investment Company of Kansas City and is oper-water used In the 

nted by Chas. B: Shattuck. The spring is protected from out- cttyextcnsivcly. 
side overflow by a prnperly constructed tank and its water is sold 
about the city for family and office use from tank wagons. 

Twin Springs, similar in character to the above, is owned and 
operated by P. Setzler & Sons, of 3506 Independence avenue, 
Kansas City. Only one of the springs is used commercially for 
manufacturing carhonateLI waters. It has a comtant flow of 
about 650 gallons per ho111·, and has been known since the time 
of the early settlement of the county. The property, 50 by 125 
feet, is valued at $10,000. A bottling establishment is erected 
upon it at a cost of between six and seven thousand dollr.1·s. 

Union Sp1·ing is owned and operated by James Brodie, of 
32,51 East Sixth st1·eet. It is a dug well 23 feet deep, thirteen 
of which are cut into the solid rock. The water· flows :1t the 
rate of about 1,000 ga~lons per. hour. It, like the previous 
springs, is used for domestic purposes. Of like character are 
the" Seven Springs," the'' Diamond Springs," the " S,can·itt 
Sp1·ing.~" and the " Washington or Reid Springs." 

Tlte Tobene1· Gas Well is of a different character; it is owned 
by R. IL Tobener, of Kansas City, Mo. This is :i. bored well, 
344 feet deep and touches at that depth rnline deposits, which 
rendet· the water salty in taste and impregnated, as many saline 
waters are, with iro1i. In boring, limestone, coal and sandstone 
were penetrated; but the nature of the material, in which the 
spring originates, is not known. 

Young's J.11.edical Well, like the preceding, belongs also to 
the muriatic waters, it i,; owned and operated by Dt·. H. H. 
Young, of Kansas City, Mo., and is a. bored well over 1,000 feet 
deep, passing, .according to information furnished, through 5 Youn ,

8 
medical 

feet of clay, 30 feet of slate and soapsto11e, 100 feet of lime- weif. 
stone, then soapstone, sandstone and so on. The water is used 
medicinally to a considenble extent both for drinking and hathing 
and is claimed to be beneficial in rheumatism, old sores and a;, a 
blood purifier. The property is developed to a certain extent 
by the erection of hath houses aml cottages for the accommoda-
tion of guests and is valuecl at a high figure. 

8 

/ 
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THE CUSENBURY SPRfNG ( W.). 

Location and P1·op;-rties. The Cusenbury· spring, whose 
analysis follows, is situated neal' Independence, in N. E. t, S. 
vV. t, Section 33, T. 50 N., 32 W. The water flows apparently 
from the surface of the limestone beds just beneath the clay 
above them. The rate of flow is considered to he 700 gallons 
per hour, but that observed at time of visit was only 150 gallons, 
though a large amount seeps away through the clay and soil. 
The temperature of the wate1· was 54° F., that of the air being 
77° F. The property is owned by J. D. Cusenbury of Independ
ence, and was fitted foL"merly with bath houses with facilities for 
hot as well as cold baths. It is claimed to be serviceable in 
rheumatism, liver and kidney diseases, general debility and 
indigestion. The whole property, consisting of 162 acres, is 
held at a high price. 

Results of analysis of Cusenbu1·y spring water ( w.): 

Silica ............. ... . .... (Si021 
Alumina .................. ( Al20s) 
Lime ...................... (CaO) 
Magnesia ......... ....... . (MgO) 
Potassa .... , ............. , (K20) 
Soda ...................... (Na20) 
Chlorine .................. (Cl) 
Sulphur Trioxide ...... . .. (SOs) 
Carbon Dioxide ........... (CO2) 
Water in combination ..... (H20) 

Oxygen .............. , .... (0) 

Mineral matter ........... . 
J<'ixed residue ............ . 

Gmins in Gctllon. Grams in Litre. 
l.0514 
3.2125 
7.1260 
0.8459 
0.2862 
1.1507 
0 2336 
0.4848 

13.6474 
2.7897 
--

30.8292 
-0.0526 

30.7766 
21.1632 

0.0180 
0.0550 
0.1220 
0.0145 
0.0049 
0.0197 
0.0040 
0.0083 
0.2336 
0.0478 

0.5278 
0.000!1' 

0.5269 
0.3623 

Spe~. Gravity= 1.0003 
United as follows: 

Silica .................... (Si02) 
Alumina ... . .............. ( Al20s) 
Calcium 13icarbonatc.. . .. (CaH2 (COs)2) 
Magnesium Bicarbonate ..• (MgH2(C03)2) 
Sodium Bicarbonate . .. ...• (NaHCO,:) 
Sodium Sulphate ••........ (Na2S04) 
Potassium Chloride ....... (KC!) 
Sodium Ctloride... . ..... (NaCl ) 

Mineral matter ........... . 

G·rains in Gallon. 
l'.0514 
3.2125 

20.6482 
3.0918 
1.4191 
0.8700 
0.4556 
0.0300 

30.7766 
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FIG. I , 

FIG. 2. 

} 'ro. 1. TUE YOUNG MEDICAL WELL AT KINS.IS CITY. 

FIG. 2. TIIE CUSENI3U1W SPilfNG. 
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THE SPRINGS OF JOHNSON COUNTY. 

The most important springs of Johnson county are the ferro
alkaline springs, which will be described later under their proper 
healling. Sulphur springs exist and one which was visited and 
sampled is found o~ the Post Oak Creek branch of the Black 
water rivet· in or near Section 11, T. 46 N., 26 W. ; but most of 
the springs of this character are unimportant. 

POST OAK SULPHUR SPRING (w. ). 

The Sulphur Spring north of Warrensburg is situated in the 
alluvial plane of Post Oak Creek. The flow is about 150 gallons 
per hour; it is very weak in mineral matter and weak in hydrogen P t 

O 
ks 

1 os a ~ u pllur 
sulphide. The temperature of the water is 56° F., that of the Spring. 

air being 59° F. Little attention is paid to it, but it is interest-
ing as belonging to an entirely different class of waters from 
others in the neighborhood. 

Results of analysis of Post Oak Sulphur spring water ( w.): 

Silica .................... (Si02) 
Lime ..................... (CaO) 
Magnesia ................. (MgO) 
Potassa .................. (K20) 
Soda ..................... (Na20J 
Sulphur Trioxide ......... (S03) 

Chlorine ... , .............. (Cl) 
Carbon Dioxide ........... (CO2) 
Water in combination ..... (H20) 

Oxygen ....... ............ (0) 

Mineral matter .......... . 

Fixed residue ........... . 

Grains in Gallon. 
0.5783 
4.0069 
2.1028 
0.7651 
7.2662 
1.8749 
6.2265 

12.1608 
2.5033 

37.4848 
1.4018 

36.0830 

Grams in Litre. 
0.0099 
0.0686 
0.0360 
0.0131 
0.1244 
0.0321 
0.1066 
0.2082 
0.0429 

0.6418 
0.0240 

0.6178 

27.4993 0.4708 
Spec. Gravity= 1.0001 Analysts. 

Trace of H2S. 
United as follows: 

Silica •................... (Si02) 
Calcium Bicarbonate ...... (CaH2(C03) 2) 
Magnesium Bicarbonate ... ( MgH2 (C03) 2) 

Sodium Bicarbonate ...... (NaHC03) 

Sodium Sulphate ......... (Na2S04) 
Potassium Chloride ....... (KCl) 
Sodium Chloride ..•••..... (NaCl) 

Mineral matter ....•....... 

Grains in Gallon. 
0.5783 

11.3664 
7.5630 
2.8749 
3.327() 
1.4190 
8.9535 

33.5797 



116 THE MINERAL WATERS OF l\1ISSOURI. 

B. SECOND GROUP OF ALKALINE WATERS. 

Waters containing magnesium carbonate; sodium carbonate being absent . 

Of the four waters of this gl'oup three contain appreciable 
quantities of sodium chloride, though lacking m sodium 

Med icinal valu e bicarbonate, and they contain larger amounts of magne'lium 
of wa ter s of this b" b h d h , 
group. war onate t an o the waters of t e first group. Which of 

the two groups should be selected by the physician in individual 
cases would ·aepend npon the nature of the disease under treat
ment, and upon the 1:esults, which experience has demonstrated 
to follow the use of the waters of each group. As already 
indicated, all the waters of this group are from deep bored well s, 
and may be assumed to be accessible iu the whole western por
tion of the State, sou.th of the Missouri river. 

TABLE OF ANALYSES OF MISSOURI ALKALINE WATERS

SECOND GROUP. 

Grains in Gallon. 

SIiica ..... . ..... . .. .. . .. .. . ... .. . . .. . ....... .. 
Calcium Bicarbon a te . . ...... . . . ... .. . .... ... .. .. .... . 
Magnesium Bicarbona te.. . .. . . . . . . . .. .. .. . .. ..... . . 
Sodium Bicarbona te .. . . .. . . . . .. . .. . . .. . .. . . . .. . ... . 
Calcium Sulphate . .. ... . .. . . . . ... ...... . .... . ....... . 
Potassium Chloride. .. .. . . .. . . ...... . .......... . . .. . 
Sodium Chloride .. . . .... . ... ... .. . ... ....... . ....... .. 

Mineral Matter . . .......... .. . .. ... .. .. .. .. .. . .. .. .. . 14 .0854 66 .4752 76 0116 1•4 .5483 
Specific Gravity... ...... .. . .. . .. .. .. .. .. .. .. .. .. . .. . 1.0002 1.0006 1.0014 1.0019 

THE SPRINGS OF McDONALD COUNTY. 

McDonald county, in the southwestern corner of the State, is 
traversed by Elk river and numerous creeks. It possesses a 
number of free flowing springs of apparently pure cir alkaline 
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waters. Such springs are t!te Twin Sp1·ings, consi,;ting of a l<'Iow about aoo 
gallons per hour. 

group, six or seven in number, situated in section 19, T. 23 N., 
32 W., one and a half miles from Splitlog. The aggregate rate 
of flow is about 300 gallons per hour from a bed of rock. The 
locality is unimproved and not readily accessible. 

Indian Springs is another such group in section 6, T. 23 N., 
31 W., some six miles west from Wade on the Splitlog railway. 
A hotel and private residences render this place quite convenient 
for a sojourn; the water is said to be beneficial in rheumatism and 
kidney diseases. 

GALBRAITH SPRING (R. ). 

Location. Galbraith Spring is a well 804 feet deep penetrat
ing limestone. It is piped to a depth of 400 feet. No knowledge 
of the strata, through which it passes was procurable. Its flow 
is very large, and its appearance clear and sparkling with a Galbraith Spring. 

decided odor of sulphuretted hydrogen, but with only a slight 
taste. It is situated on the side of the railroad track on the 
Kansas City, Fort Smith and Southern railway, hardly more than 
ten feet away, and flows through II culvert beneath the track 
into the valley below. Seasons seem to have no effect upon the 
flow. Though at pl'esent unimproved, the owner of the property, 
Mr. Galbraith, intends to develop it. The proposal is to con-
struct a branch road from Bentonville, Arkansas, to Pineville to 
co nnect with the Splitlog road at the latter place, and to establish 
a city here, - Oil Well City- the well having been bored for 
oil. 

A black, brittle, slaty shale crops out in the vicinity, resem
bling exceedingly that of the Coal Measures often found over
lying a ~earn of coal; the marble beds rest uncomformably upon . 
this, while underneath, and likewise unconformably, a yellowish B~'i~t shale cro1,s 

limestone, somewhat like the Chouteau Limestone, is visible in 
which, at the time, no fossils could be found. 
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Results of analysis of Galbraith spring waters ( s.) : 

Silica ..................... (Si02) 

Lime ...................•. (CaO) 
Magnesia ................. (MgO) 
Soda ....•. -.............. (Ns 20) 
Chlorine . ......•.......... (Cl) 
Sulphur Trioxide ......... (SOs) 
Carbon Dioxide ........... (CO2) 

Water in combination ..... (H20) 

Oxygen ................... (0) 

Mineral matter ........... . 

Fixed residue ............ . 

Gi-ains in Gallon. Grams in Litre. 
0.5841 0.0100 
2.6869 0.0460 
1.1098 o.orno 
0.9580 0.0164 
1.0981 0.0188 
0.4031 0.0069 
6.2202 0.1066 
1.2724 0.0218 

14.3326 
0.2472 

14.0854 

9.7029 

0.2455 
0.0043 

0.2412 

0.1661 
Trace of Mn. and Li. 

Spec. Gravity= 1.0002 
United as follows: 

Silica ..................... (Si02) 

Calcium Bicarbonate ...... (CaH2(COs)2) 

Magnesium Bicarbonate ... (MgH2COa) 2) 

Calcium Sulphate ......... (CaS04) 
Sodium Chloride . .' ....•... (NaCl) 

Mineral matter ........... . 

Grains in Gallon. 
0.5841 
6.9563 
4.0508 
0.6853 
1.8089 

14.0854 

THE WELLS OF HENRY COUNTY. 

Two classes of waters have already been described in Henry 
County, i. e. "The Clinton Artesian Well" in Chapter V., un
der the head of Muriatic Waters, and the Windsor Medical Spring 
fo the fil"st group of this Chapter on Alkaline w· aters . The two 
remaining wells belong to the second group of this class. 

THE WATER-WORKS WELL NO. 2 (w. ). 

Comparison willt water of A1·lesian Well. This well was 
drilled to a depth of 800 feet with a five inch drill. The present 
fl.ow, owing to leakage and the form of the overflow pipe, could 

Artesian wen No. not be ascertained, hut is certainly less than that of the adjoin-
~ suppli es Cltn- • ••A t · " 11 Th t · I f c,· t . d . d ton with water. mg r esian we . e wa er supp y o ID on 1s enve 

entirely from this well, the overflow being col1ccted in a reser-
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voir. The sample for analysis was taken, as before, by plung- . 
ing the bottle into the stand pipe, and the bottle was sealed im-
mediately with paraffine. Since the two wells are but a short 
distance apart and both were drilled to about the same depth, a 
correspondence between the analyses of these waters might be T~~1\1~~ ~;~:me 

d A ·a bl d'ff . f d t . depth, but differ expecte . very cons, era e I erence 1s oun o exist, tn composition. 

however. Thus, though both are characterized by a large per-
centage of sodium chloride the wiiter of this well differs from the 
Artesian well water by containing larger amounts of carbonates 
and sulphates. These differences are produced, probably, by the 
mixing in the water-works well of a greater quantity of surface 
waters with the chloride water, thereby decreasing the amount of 
total solids and increasing at the same time the amount of alka-
line constituents. The following table will show exactly the 
relations between the two wells:-

PERCENTAGE COl\IPARISON OF THE CLINTON ARTE~IAN AND THE 

WATER-WORKS WELL. 

Clinton "Artesian." "Water-Works 
Well." 

Total Solids •.•....•.••.•...•...... 1.6271 pts. per 1000 .9628 pts. per 1000 
Free Hydrogen Sulphide ............ .OOH " " " .OOLl " " " 
Free Carbonic Acid and acid com- } .1748 " " " .1468 " " " blned as bicarbonate. 

Potassium Chloride .•....• •. ......• 1.94 % of solids. 8.40 % of solids . 
Sodium Chloride ................... 65.47 % " " 50.90 " " " Calcium Chloride ................... .08 " ,, " ..... 
Magnesium Chloride ....... . ... ...• 4.64 " " " ..... 
Calcium Sulphate .................. 9.59 " 

,, 
" 7.17 % " " Magnesium Sulphate ...•..........• ..... 2.52 % " " Sodium Sulphate., ..... .. .... .. .... ..... 3.59 % " " 

Magnesium Carbonate. ... ..... .... 6.78 " " " 11.41 % " " Calcium Carbonate ................. 10.78 " " 
,, 15.58 % " " 

Chlorides present .....•.• ......... 72.13 " " " 59.30 % " " Sulphates present ...... .. .......... 9.59 " " " 13.28 " " " Carbonates present •...........••• . 17.56 " " " 26.99 " " " 
·Results of analyses of other well or spring waters directly 

comparable to these Clinton waters are not easy to find. The 
Fort Scott, Kansas, Artesian well water yielded 109.16 gniins 
per gallon, the Clinton water works well 63.8, the Nevada Arte
sian 73, the Clinton Artei,,ian No. 3, 90.8 grains per gallon. 

Comparison of 
Artesian Wells 
Nos. 1 and 2. 
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Results of analysis of Water-Works well water (w.): 

Grains in Gallon. Grams in Litre. 
Silica . .... ,, , . , . , . , .. , . ... (Si02) 0.2336 0.0040 
Lime ......... .. .......... (CaO) 6.5711 0.1125 
Magnesia .............. .. . (MgO) 3.5338 0.0605 
Potassa .. .... ,, .... , , .... , (K20 ) 2.11847 0.0511 
Soda, .... , .... .. ...... . .. (Na20 ) 16.0627 0.2750 
Sulphur Trioxide . ,, ,., .. , (S03) 4.4567 0.0763 

Analysis of water Chlorine., ................ (Cl) 
:/~~cslan Well Carbon Dioxide .. .. . . , .... (CO2) 

19.6316 0.336 1 

Artesian well 
No. 3. 

14.4388 
Water in combination .. . .. (H20) 2.9896 

--
70.9026 

Oxygen.,, ............ . ... (0 ) 4.4274 
--

Mineral matter ........ . .. . 66.4752 

Fixed residue .......... .. 56.2662 

United as follows: 

Silica . . ................... (Si02) 
Grains in Gallon. 

0.2336 
Calcium Bicarbonate .... ,, (CaH2(C03) 2) 9.9844 
Magnesium Bicarbonate ... (MgH2(C03) 2) 

Sodium Bicarbonate., ..... (NaHC03) 

Calcium Sulphate ......... (CaS04) 

Potassium Chloride .... , .. (KCI) 
Sodium Chloride ...... . . , . (NaCl) 

Mineral matter ........ , ..• 

12.8984 
2.405'0 
7.5764 
4.7292 

28.6482 

66 .4752 

0 .2472 
0.0512 

1.2139 
0.0758 

1.1381 

0.9633 
Spec. Gravity= 1.0006 

THE CLrNTON ARTESIAN WELL NO, 3 (R, ) . 

The Clinton Artesian Well No. 3, about a mile from the oth
ers (Nos. 1 and 2), is 913 feet deep. · The temperature of the 
water is 64° 'E'.; it flows at a rate of about 2,500 to 3,000 gallons . . ,. 

pet; minute and is similar in character to the Water-Works well. 
It is located in the creek bottom about a mile northwest of them. 
No improvements were made here at t,he time of inspection, as 
the well was not drilled until the year 1891. Othe1· springs in 
Htmry county are few in number and for the most part alkaline, 
with bicarbonate of iron in some of them. 
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Results of analysis of water of Clinton Artesian well No. 3 
( s.): 

Gmins in Gallon. Grnms in Litre . 
Silica ..... ................ (Si02) 

Lime . ....••.•....... . .... (CaO) 
Magnesia .....•. . ...•..... (MgO) 
Potassa ............•.•.... (K20) 
Soda ..•..•............... (Na20 ) 
Chlorine .•.••• . ....•...... (Cl) 
S11lphur Trioxide ......... (S03) 
Carbon Dioxide . ... ..• . ..• (CO2) 

Water in combination ..... ( H20) 

Oxygen ... . ..............• (0 ) 

Mineral matter . .....•..... 

Fixed residue ....... ... .. . 

0.8177 
8.6447 
4.2931 
1.3142 

27. 7681 
32.7972 
4.4099 

18.1784 
3.7183 

101.9416 
7.3909 

94.5507 

81.7432 

United as follows: 

0.0140 
0.1480 
0 .0735 
0.0225 
0.4745 
0.5615 
0.0755 
0.3112 
0.0637 

1. 7444 
0.1265 

1.6179 

1.3936 
Trace of Si. 

No K2S. 
Spec. Gravity= 1.0019 

Grains in Gallon. 
Silica ......... •. . ... .. .. . (Si02) 0.8177 
Calcium Bicarbonate ... . •. (CaH2(C03) 2) 16.0778 
Magnesium Bicarbonate ... (MgH2(C03) 2) 15.6698 
Calcium Sulphate •.... . ... (CaS04) 7.4968 
Sodium Chloride ......... _(NaCl) 52.4010 
Potassium Chloride ........ (KC!) 2.0852 

Mineral matter . .......... . 94.5483 

THE SPRINGS OF VERNON COUNTY. 

Analysis . 

The springs of Vernon county, with the exception of the Ar- Springs of Vernon 
• • • county nearlv 

tes1an Well here described, are chalybeates and will be treated au chalybeate. 

later in their proper class. 

THE NEVADA WELL (R. ). 

Location and Improvements. The Artesian Well is situated 
about a mile and a half south of Novada. It was bored by a 
company for oil, coal 01· anything, which might be struck, and 
has been sunk to a depth of 800 feet . . At about 750 feet the 
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present stream of water was met, flowing at the rate of 10,000 
gallons per hour, and operations were carried but little further. 
The property has been developed and rendered attractive by the 
construction of a lake some seven or eight acres in extent from 
the surplus waters, in the midst of which a beautiful island with 

waellr!c:iou~t~ 1~;_P; grand stand and boats invites and receives much patronage. On 
provements. the grounds is maintained a restaurant and pavilion and the 

roads to Nevada are kept in good condition. 

Annlysis. 

Results of analysis of waters of Nevada Artesian well (s.): 

Silica .......... ...... - .... (Si02 ) 

Lime ..................... (CaO) 
Magnesia ................. (MgO) 
Socla ...... , .............. (Na20) 
Chlorine .................. (Cl) 
Sulphur Trioxicle .. , .. ..... (SOs) 
Carbon Dioxide .......•..• (CO2) 

Water in combination .... (H02) 

Oxygen .............. . .... (0) 

Mineral matter ...•........ 

Fixed residue ........... .. 

Gi·ains in Gallon. (hams in Litre. 
0.8177 
G.5419 
3.1541 

24.1583 
27.6688 

2.5700 
14.3922 

2.9438 
---

82.2468 
6.2352 
--

76.0111 

65.8717 

0.0140 
0.112<1 
0.0540 
0.4136 
0.4737 
0.0440 
0.2464 
0.0504 

1.4081 
0.1067 

l.S014 

1.1278 
Spec. Gravity= 1.0014 

No Organic Matter. 
No K; no1Br. 

Trace oflLi. 
Uititecl as follows: 

Silica .................. , .. ( Si02 ) 

Calcium Bicarbonate ..... , (CaH2(C0sJ 2) 

Magnesium Bicarbonate ... (MgH2 (C03) 2) 

Calcium Sulphate, ........ (CaS04) 

Sodium Chloride .......... (NaCl) 

Mineral matter ........... . 

(}l'ains in Gallon. 
0.8177 

13.7206 
11.5124 

4.3690 
45.5919 

76.0116 
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CHAPTER VII. 

SULPHATIC WATERS. 

Watei·s containing one 01· inoi·e sulphates as their main constituents. 

FIRST GROUP OF SULPHATIC WATERS. - SECOND GROUP OF SULPHATIC WATERS. -

·rHrnD GROUP OF SULPHATIC WATERS. 

Origin. Among sulphatic waters are placed all waters whose 
chief constituents are soluble sulphates. Four natural divisions 01' 

groups might, therefore, be expected to exist, viz. : Epsom salts 
waters, Glauber's salt waters, Alum waters and Vitriol waters; 
the two latter, from their mode of formation, often pass into 
one another. 

Epsom salts and Glauber's salt are merely leached out from 
rock formations that contain these salts ready formed; a longer 
or shorter contact during the passage through these rocks would, Eis1~~b!~~ snits 

· · t · d h I leached from as 1s proven m cer am cases, ren er t e water more or ess rocks. 

strongly impregnated with them. Heavy rains affecting the 
copiousness of flow of springs reduce, then, invariably the 
quantity of mineral water, which the waters carry, and offer an 
explanation for differences in the analytical results of waters, 
collected and analyzed at different times. This is all the more 
observable with these special waters, since they originate at no 
great depth. 

Alum and Vitriol waters, on the other hand, are primarily the 
products of chemical action upon pyritiferous coals or shales ; 
atmospheric oxygen, moisture and carbonic acid, simultaneously 
or in turns, decompose the finely divided pyrite, giving rise to 
waters, that contain ferrous sulphate or vitriol, either alone or in Fe;;~on~fn~':t~ snl
conJ·unction with aluminium sulphate which is a product of sec- phntes from decomposed 
ondary action of the former upon aluminous deposits, in the pyrite. 

presence of oxygen. All such waters are free from chloriJes 
and carbonates and many even contain free suiphuric acid, 
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unless they pass, before reaching the surface, through beds of 
limestone. In such cases a variety of changes result, often 
entirely altering the character of the water. These are described 
elsewhere in this volume. 

Uses. All waters of this class ai·e truly medicinal and of great 
therapeutic value; their potency, however, demands absolutely 
the a1lvice of a skillful physician in their use. In this connec-

A
' t t· 11 d tion it is proper to call the attention to the difference of action ,. en ion en e 
~~ai~~: .rences in of the waters of the first two groups from those of the last two 

described in Chapter III of this Report. This difference is 
fundamental and must, in no case, be lost sight of. The four 
waters of this class are for convenience of comparison tabulated 
together in the following list. 



TABLE OF ANALYSES OF MISSOURI SULPHATIC WATERS. 

Results are expressed in grains per gallon. 

• Silica ................ ...... ........... . ...... . . 
Alumina ............. . ................. . ...... . 
Calcium Bicarbonate •... , ......... . 
Calci11m Sulphate . . . . . . . . . . . ......... . .. 
Jlfagneslum Sulphate .................. . .. ... ....... . 

ii~!i*:~~~~t1:::·:·:· :::::: :: : :::::::: ::::::::: :: : : : : : 
Sodium Chloride . .................................. . 

l\Iiaeral Matter ......................... .. 

Spcclfk Gravity ... . 

0.6659 
1.6647 
5.1516 

75.6700 
475.5900 

1.0600 . 
7.2100 

2.4500 

0.1168 Silica ................................ .. 
0.2862 Ferrous S\llphate...... ... ... . . . . ...... . 

Aluminium Sulphate ..... ...... . 
I.9000 Calcium Sulphate. . ... ... ........ .. . .. .... .... . 
3.1800 Magnesium Sulphate ...... . ...... .. ......... . 

Sodium Sulphate . ... . 
180.3000 

1. i400 Mineral Matter ....... . . 
15.0700 

------ Specific Gravity .. .. .. .. 
569.(6~2 202.5930 

1.0068 1.0034 

0 3 0 
0 0 

"' " " Q) '"' ... 
Cs 0 

~oi :el 
171 en~ 

~i ~" d .,,o t" ~" en= >'d ·e~ ~ .. 
::i:: ~~ ~ 

~~ > 
<! 

.., ... 
~ " Cl ;:, 1 t5 "l ~ -----·- > 

a.0957 2.686\l 
.., 
t::j 

7.8905 22.4J7i .,, 
10.5561 89.8930 '!' 
29.8600 38.2009 

9.8481 32.6454 
6.0790 7.0901 ------

67.3294 192.9340 
------

1.0015 1.0031 
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A. FIRST GROUP (EPSOM SALTS WATERS). 

Waters containing magnesium sulphate 01· Epsom salts. 

T HE SPRI N GS OF PIKE CO U NTY. 

11. B. SPRING (w. ). 

Location ancl lmp1·ovements. The only one of the springs of 
this class is the B. B. spring near Bowling Green; it is a truly 
Epsom salts water spring. It is situated in section 26 T. 53 N. 
3 W., and is owned and operated by Wood and Fielder of Bowl
ing Green. The first well dug was fourteen feet deep with a 
slaty rock at the bottom. It was <lug originally for an ordinary 
well, but its water soon attracted attention fo1· its mineral con
tents and was analyzed by the writer in 1887, when its nature 
wss disclosed. The wells possess an abundant flow, though a 
pump is required to lift the water to the surface. It gains its 
salts in the usual manner in which magnesium sulphate springs 
in other countries gain theirs; they form in all cases a part of 

Incrus tntions of the solid rock, and incrustations of magnesium sulphate were 
magnesium sul- found on the surface of a I imestone bridO'e nea1· the s1Jrin0' the 
ph:tlC. b o' 

stone for which had been quarried in the neighborhood. The 
salt is readily dissolved and its quantity depends, in a measure, 

.. 
a 

Well 

2 .Bott/u,.? 
w.~. .WorK, 

Fig. ll. Diagram of B. B· 
~f~~fi~'. showing location 

upon the rapidity with which the water 
flows in its course toward the surface 
through the crevices and cracks in the rock 
bed; the slower the flow, other things 
heing equal, the stronger the water; the 
more copious the flow the less its strength. 
The mineral matter is, however, at all 
times very com,ideruble and renders the. 
water at a 11 times truly medicinal. Three 
additional wells have been dug, with 
a less favorable result, however, as to 
the quality of the water. The property 
is fairly developed; a considerable trade 
in the water, either bottled or in kegs 
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FIG, 1. 

FIG. 2. 

F1os. 1-~. B. B. SPRINGS, BOWLING Gltlilil\, l'JKE CO. 
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and jugs, has sprung up and sales are reported over many States. 
The value of the property is placed at $8,000. The sketch op- Improvements. 

posite shows the location of the different wells and their depth. 
The sample of water for analyses was taken from the well 
numbered 3. The temperature of the water is 58° F., that of 
the air being 69° F. 

A pamphlet, giving information as to the water, is published 
by the owners and may be obtained from them by writing 
fo1· it. 

Results of analysis of B. B. spring water (w. & R.): 

Silica .................... (Si02) 

Alumina .................. (Al 20 3) 

Lime ••...•..............• (CaO) 
Magnesia .•............... (MgO) 
Potassa ••................ (K20) 
Soda .•....•.••.......•... (NaO) 
Chlorine .................. (Cl) 
Sulphur Trioxide .....•••. (S03J 
Carbon Dioxide . . ......... (CO2) 

Oxygen .......... , ....... (0) 

:Fixed residue ............ . 

G1'ains in Gallon. Grams in Litl'e. 
0.6659 0.0114 
1.6647 0.0285 

33.0250 0.5654 
159.3600 2. 7283 

2.1320 0.0365 
3.1483 0.0539 
1.1682 0.0200 

368.0998 6 3020 
1.3992 0.0240 

570.6631 9.7700 
0.2978 0.0051 
--
570.3653 9. 7649 

United as follows: 
Spec. Gravity = 1.0068 

Silica ................... (S i02) 

Alumina .................. (Al20 3) 

Calcium Bicarbonate .. .... (Call2(C03)2) 

Calcium Sulphate ...... ..• (CaS04) 

Magnesium Sulphate ..... (MgS04) 

Potassium Sulphate., ••... (K2S04) 

Sodium Sulphate •....•... (Na 2S04) 

Sodium Chloride, ....•. .. (NaCl) 

Miaeral matter .......... . 

(:h'ains in Gallon. 
0.6659 
1.6647 
5.1516 

75.6700 
475.5900 

1.0600 
7.2100 
2.4500 

---
569.4622 

Analysis. 

, 

Baily Spn:ng one mile northeast of Bowling Green, is Iilrnwise 
claimed to be a bitter water, but no visit was made to it. Of a 
different character are the Curryville and the Norton springs; the 

t f th f · • ] d cl h - Baily and other wa er o e 01 me1 was ana yze som!" years ago an t e results springs. 

are given in the Appendix; the Norton spring is owned and 
operated by J. D. Kincaid, Bowling Green, Mo., who had a 



The Linevill e 
mine ral well. 

Analysis. 
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qualitative analysis ·of it made by Dr. C. L uedeking of St. Louis. 
Neither of these two properties are improved. 

B. SECOND GROUP (GLAUBER'S SALT WATERS). 

Waters containing sodium sulphate or Glauber's salt. 

THE t PRINGS O F MERCER COUNTY. 

The only spring of the county that has been aualyze<l is, in its 
way, as remarkable as the B_. .B. spring of Pike county; the 

·former owes its medical properties to the presence of Glauber's 
salt or sodium sulphate, while the latter contains Epsom salts 
or rpagnesium sulphate. 

THE LINEVILLE MINERAL WELL (W. ). 

Location and Impl'overnents. The Lineville Mineral well, 
situated about three miles south of Lineville, Iowa, is drilleu to 
a depth of 152 feet; it has a moderate flow of water, about fifty 
gallons pet· hour, and, according to the owner's statement, will 
lift it to nine feet above the surface, if a pipe be attached to the 
:fixtures as they stand. The record kept of the drilling shows 
that Coal Measure limestones, shales, clays and two thin coal 
seams were passed through. 

An hotel has been erected just above the well and the water 
is used both for drinking and bathing; it is operated by Mr. J. 
S. Pryor; but the owner, Mr. W. H. Alden lives in Iowa. 

The temperature of the water is 52° F., that of the air being 
71° F. 

About twenty-four quarts of water are shipped a way daily. 

Results of analysis of Lineville well mineral water (w. & s.): 
Gm ins in Gallon. Grams in Litre. 

Silica ...... .. .. . ... ..... · (Si02 ; 0.1168 0.0020 
Alumina ...... . ......... · · (Al20 3) 0.2862 0.0049 
Lime ................. . . . . (CaO) 0.7827 0.0134 
Magnesia. , ............... (MgO) 1.0572 0.0181 
Potassa ......... .. . . ..... (K20 ) 1.1040 0.0189 
Soda .............. . ..... (Na20 ) 82.5041 1.4125 
Chlorine .... ... ... . •...... (Cl) 9 .9939 • 0.1711 
Sulphur Trioxide .. .. . .... (S03) 109.4369 1.8736 

- -
205.2818 3.5145 
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Oxygen .................. (0) 2.2488 0.0385 

Fixed residue ............ . 2(3.0330 3.4760 
Spec. Gt:tvity = l.0034 Analysis . 

United as follows: 

Silica .................... (Si02) 

Alumina . ............ . .... (Al 20 3) 

Calcium Sulphate ... ,, .. ,. (CaS04) 

Magnesium Sulphate ...... (MgS04) 

Sodium Sulphate .......... (Na2S04J 
Potassium Sulphate ....... (KCI) 
Sodium Chloride .......... (NaCl) 

Mineral matte r ......... .. 

Grains in Gallon. 
0.1168 
0.2862 
1.9000 
3.1800 

180.3000 
1.7400 

15.0700 

202.5930 

C. THIRD GROUP ( ALUM AND VITRIOL WATERS). 

Waters containing f et'l'ous sulphate, f eiTic sulphate cmrl aluminium sulphate 
either alone or togethei·. 

It is deemed better to bring the two remaining waters of this 
class in u single group rather than to divide them; for, as already 
indicated, alum and vitriol waters readily pass into one another, 
and further, as the absence of potassium or sodium. sulphate 
means likewise the absence of a trne alum, the above heading 
seems preferable. 

THE SPRINGS OF PETTIS COUNTY. 

CRYSTAL SPRING ( R.). 

C1'ystal Sp1"ing, near Lamonte, is the only one of the springs 
of this county sampled and analyzed. Its claim for recognition 
as a mineral water of value dates from 1886, when an analysis, 
printed in the Appendix, was made of it. Few improvements 
have, howc er, been made in its immediate neighborhood, though 
the building of an hotel is contemplated. The water is used Few improve-

' 
11 d . t d t fi . 1 . t I bl l f meats made . oca y an 1s repor e uene ma m s omac I tl'Ou es anc or 

strengthening enfeebled constitutions. 
The spring is located about two miles south of the town on 

the Mo. P!l.c. Ry. in the ferrnginous sandstone of the Coal 
Measures; its flow is ahout fifty gallons per hour and collects in 

!l 



·water bas a 
strong taste of 
iron. 

Prop erty to be 
!leveloped. 
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a large trough built of sandstone; when fresh the water is dear 
though slightly colored, has a strong taste of iron and possesses 
a feeble odor of sulphuretted hydrogen; its temperature is 52° 
F. It deposits, on standing for a sh'Ort time, a heavy precipitate 
of ferric hydroxide. 

Results of analysis of Crystal spl'ing water ( s.): 

Silica ..................... (Si02) 

Ferric Oxide ........ .. , ... (Fe20 3) 

Alumina .................. (A1 20 3) 

Lime ................. . ... (CaO) 
Magnesia ................. (MgO) 
Sodu .. ......... . ...... , ... (N,i 20) 
Sulphur Teroxide ......... (S03) 

Fixed residue ........... .• 

Grains in l-1-allon. 
3.0!!57 
4.1529 
3.1483 

12.2953 
3.2827 
2.6576 

3!).1113 

67. 7438 

Grams in Liti·e . 
0 0530 
0.0711 
0.053\) 
0.2105 
0.0562 
0.0455 
0.669G 

1.1598 
Spec. Gravity=l.OOI G 

Trace of Li . 
United as foll ows: 

Silica .................... (Si02) 

Ferrous Sulphate ......... (FeS0.1) 
Aluminum Sulphate ... .... ( Al 2(S04),,) 

Calcium Sulphate ........ . (CaS04) 

Magnesium Sulphate ...... (M1.tSO-i) 
Sodium Sulphate .......... (Na 2SO.,) 

Mineral matter ........... . 
Oxygen .................. . 

Fixtcl residue ........... . 

Grains in Gallon. 
3.0!l57 
7 .8905 

10.55li I 
29.8600 

U. 8-1-81 
(i.07!JO 

G7 3294 
0.4153 

G7.7447 

Note: In this calcu latiou 0.000!! grnins of S0,1 are assumed more than fou11cl, 
rather than to have carbonate. 

THE SPRINGS OF MORGAN COUNTY. 

THE VERSAILLES :MEDICAL SPRING ( R.). 

The Ve1·sailles Alum Well is situated at Ver::iailles and is 
owned by the Versailles Medical Spring Company of Versailles, 
with offices at Kansa s City, 701 New York Life Building. lt 
was purchased in the fall of 1890, by the parties named' who had 
the water analyzed and determined to develop the property; a 
pamphlet prinle<l by them may be had 011 application, in which 

.. 
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the water is claimed to be beneficial in stomach trouble, blood 
diseases and the cure of old sores; a hand bottling establish
ment, just started, furnishes the means for shipping it to a 
distance. 

The well is found three to four miles we3t of Versailles in a 
pocket of Coal Measure shales. An outcrop of seemingly good 
fire clav is seen on the hillside just above the mouth of the well. 
1'h · h I d • 1. h I ll . h . Iron probably de e water as a strong a um taste an 1s s 1g t y ye ow1s 111 rived from the 

leaching of 
color, when fresh; on standing considerable ferric hydroxide shales. 

separates out, which is probably derived from the leaching of the 
shales. 

Results of analysis of Alum well water ( s.): 

Silica ................ ... . (Si02) 

Ferric Oxide .............. (Fe20 3) 

Alumina .................. (A.120 3) 

Lime ...... ...... .......... (CaO) 
Magnesia ................. (MgO) 
Soda ...................... (Na20) 
Sulphur Trioxide .......... (SO~) 

Fixed residu e .... .... ... . . 

Grains in Gallon. Gmms in Litre. 
2.6869 0.0460 

11. 7988 0.2020 
26.8102 0.4590 
15.7298 0.2693 
10.8818 0.186:-l 

3.0957 0.05/lO 
123.1108 2.1077 

194.1140 3.3233 
·spec . Gravity= 1.0031 

Some Li. 
Traces of K, Cl. 

United as. follows: 
Grain.~ in Gallon. 

Silica ..................... (Si02) 2.06869 
.Ferrous Sulphate . ... . .... (FeS0 4) 22.4177 
Aluminium Sulphate . ... .. (A l2(S0 4) 3) 89.8930 
Calcium Sulphate ......... (CaS04) 33 .2009 
Magnesium Sulphate ....... (MgS04) 32.6454 
Sodium Sulphate .... ...... (NaS04) 7.0901 

Mineral m11tter .. .•..••.... 
Oxygen ................... (0) 

Fixed residue ............ . 

192.9340 
l.1799 

194.113'.J 

Analys is 
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CHAPTER VIII. 

CHALYBEATE WATERS. 

Watei·s containing, as their 'IIIOst efficient medicinal constituent, fe1To11s carbonate. 

A. FIRST GROUP OF CHALYBEA.TE WA.TERS.-B. SECOND GROUP OF CHA.LYBEA.TE 

WATERS.-0. '!'HIRD GROUP OF CHALYBEA.TE WA.TERS. 

Oharacte1· and Classijication.-Chalybeate waters, as explained 
in a previous chapter, are waters that hold the irnn in solution as 
bicarbonate. They are rich in carbonic acid and often contain 
lithia and other constituents that add to their value. On reach
ing the surface of the ground the excess or carbonic acid volatil-

Iron in these izcs and the oxyo-en of the air converts the ferrous into ·t ferric waters 1s depos - b ' 

!~:~d?,:'g. oxide. The latter is no longer soluble in the wat.er, and in con-
sequence is precipitated. The red and yellow deposits of ocher, 
found in some parts of the State, are derived in this manner. 
A like precipitation and in a much shorter time is effected by 
boiling. The degree to which this takes place furnished a basis 
for distinguishing two kinds of chalybeate waters; in the one 
the iron is completely precipitated by boiling and in the other 
the precipitation is only partial. The cause of this difference 
is the presence of calcium sulphate, whicli, as explained else
where, causes a part of the iron to remain in solution as sul
phate. These two divisions of the waters of this class we have 

Waters arranged named True Chalybeate and Semi-Chalybeatc Waters. The first 
according to the f h . f . . b d" "d d . 
amount of o t ese 1s, 01· convemence, aga111 su - 1v1 e 111to two groups, 

, IJicarbonate of • 
iron contained. the form et' containing sodium carbonate but no magnesmin sul-

phate, the latter magnesium sulphate but no sodium carbonate. 
For medicinal effect more than one-half a grain of iron to the 
gallon should exist in such waters. To facilitate selection, the 
members of each group are arranged according to theil' amounts 
of bicarbonate of iron in solution. 
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A. FIRST GROUP (PURE CHALYBEATE WATERS) . 

Wate1·s containing ferrous carbonate, magnesium carbonate, and sodium cai·bon
ate, magnesium sulphate and calcium sulphate being absent. 

This group embraces fourteen waters, from which boiling will 
precipitate every trace of iron; the last or strongest members of 
the group are of great intrinsic value and contain the ferrous bi
carbonate in a condition of relative stability, so that much of it 
can be kept in solution for a number of days by simply guarding 
it against heat and too free access of air. The importance of this 

Property for bottlino- and shippino- the water is of course ap- Iro_n kept in soln-o b ' ' t10n by carbon-
parent and accounts for the development of some of the localities ating. 

in which such springs are found. A yet better way for preserv-
ing the water is to cat"bonate and then bottle it, when it may be 
shipped long distances and kept for months without any deteri
oration whatever. 
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TABLE OF ANALYSES OJ<' MISSOURI CHALYBEATE WATERS

FIRST GROUP. 

Results are cxpr
1
cssed in grains per gallon. 
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Potassium Chloride... . . . . . . . . . . . . . . . . . . . . . .......... . .... . ... .. . 
Sodium Chloride ... . ....... . . .. .. . ....... . .. . . . ...... . .. . .. ... . . .. 
Sodium Silicate . .. ......... . .... . . . .. . . . . . .. .. ... . . . ..... .. 6 7678 . 

0 .4771 

Mineral Matter ... . 69 4979 12 .9307 

0 .5491 
0 .9404 
7 .2427 

33 3983 
9 7687 
1.9336 
0 .3300 
0 .6951 
0.6106 

55 4679 
------ -,--

Specific Gravity . . . .. . . .. . 1. 0012 I 0002
1 

1 000~ 

THE SPRINGS OF NODAWAY COUNTY. 

This county, situated in the northwestern corner of the State, 
possesses several chalybeate waters, a sample of one of which 
was collected and analyzed. 

A1·lcoe sp1·ings at Arkoe, owned by Charles Sugles ot Platts
burg, Mo., is not developed. 

The Bm·nard Mine1·al Well, at Barnard station on the Kan-
c·t S J I d C'h. d B 1· ·1 · The Barnard Min-sas 1 y, t. osep 1 an 1cago an ur rngton rm way, m er111 wen. 

section 15, T. 62 N., 35 W., is a driven well 24 feet deep and 
appears to possess an abundant supply of water; it was analyzed 
some years ago, and advertised as far back as 1882 by a joint 
stock company as a health resort, but not possessing adequate 
improvements the undertaking failed, and the property is now 
owned by John R. Phipps of Barnar<l. This latter place, a 
village of some seven hundred inhabitants, possesses hotel ac-
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commo<lations for prospective patients wbo may use the water 
free of charge. 

THE BURLINGTON JUNCTION MINERAL SPRING ( W). 

Location and Impi·ovements. The Burlington Junction Min
eral spring , one and a half miles southwest of Burlington Junc
tion on the Wabash railroad, is situated in the N. E. t of section 
20, T. 65 N., 37 W., and is owned and operated

0

by Dr. S. Black 
of the same place. A 14-foot well, sunk into the clay, near 

Is nwcll H feet the bed rock of a small stream, furnishes an abundance of 
deep . 

Analysi s. 

water. 1 This was analyzed some years ago and was the 
cause of developing the property as an health resort. A 
pamphlet, printed by the proprietor, gives descriptions of the 
hotel accommodations, bathing facilities, diseases in which 
benefit is derived from the use of t.be water, and similar matters 
of internst to physicians and patients. The hotel will accom
modate about thirty-five patients. The bath house has six 
rooms and is provided with hot and cold water. 

Results of analysis of water of Burlington spring (w. & R.): 

Grains in Gallon. Grams "in Litre . 
Sflica ........ .. ........ .. (Si02) 1.5829 0.0271 
Alumina .... .. ............ (A120 3) 0.2686 0.0046 
Ferric Oxide .............. (Fe20 3) 0.0759 0.0013 
Lime ..................... (CaO) 3.1366 0.05&7 
Magnesia ................. (MgO) 0.7067 0.0121 
Potassa ... ..... ..... . . ... (K20) 0.2862 0.0049 
Soda .... . ................ (Na20) 1.6180 0.0277 
Chlorine .................. (Cl) 0.9~46 0.0160 
Sulphur Trioxide ......... (S03) 1.0981 0.0188 
Carbon Dioxide ........... (CO2) 6.7684 0.1158 
Water in combination ... .. (H20) I.6809 0.0288 

--
18.1549 0.3108 

1 A rough estimate makes the inflow to the well between 400 and 500 gallons 
an hour. 
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Oxygen ................... (0) 0.2102 

Mineral matter .......... . 17.9447 

Fixed residue ............ . 12.8796 

0.0036 

0.3072 

0.2205 

137 

Spec. Gravity= 1.0003 

Uniterl as follows: 

Grains in Gallon. 
Silica ..... . .............. (Si02) 1.5829 
Alumina .................. (Al 20 3) 0.2686 
Ferrous Bicarbonate .....• (FeH2(C03) 2) 0.1688 
Calcium Bicarbonate ...... (CiiH2(C03)2) 9.0968 
Mal!nesium Bicarbonate ... (MgH2(C03)2) 2.5898 
Sodium Bicarbonate ...... (NaHC03) 0.3326 
Sodium Sulphate ......... (Na2S04) 1.9800 
Potassium Chlorirle ....... (KC]) 0.4600 
Sodium Chlorirle .......... (NaCl) 1.2201 

Mineral matter.... . . . . .. . 17.9371 

Oxygen for Fe O ......... . 0.0076 

THE SPRINGS OF JACKSON COUNTY. 

Waters of two springs of this gro11p have been analyzed from 
Jackson County, i. e., Lithia spring and Greenwood spring . . 

LITHIA SPRING (w. ). 

Location. Lithia spring is situated six miles east of Kansas 
City on the property of the Lithia Springs Improvement company. 
The water flows from the side of a deep ravine into a walled 
limestone basin about seven feet square and eight feet deep, 
the over-fl.ow pipe being so arranged as to keep the water con-
stantly at a depth of four feet. The flow is about 250 gallons The Lithia Spring 

flows 250 gallons 
per hour, which, for waters of this class, is very abundant; the per hour. 

exact location of the spring is in the N. W t, N. E. t, section 
32, T. 50 N., 32 ·w.,.nearly three hundred yards south of the 
Missouri river. The water is pumped to a large reservoir 
whence it can be rea<lily distributed. The property is at present 
unimproved. The temperature of the water was 53° F., that of 
the air being 79° F. 
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Results of analysis of water of Lithia spring (w. & R.): 

Gi-ains in Gallon. G1·ains in Lit1'e. 
Silica .................... (S i02) l.5420 0.0264 
Alumina .................. ( Al 20s) 0.0350 0.0006 
Ferric Oxide .............. (Ft>20 3 ) 0.0934 0.0016 
Lime ...................... (CaO) 8.2475 0.1412 
Magnesia . .. .............. (MgOJ 1.6355 0.0280 
Potas~a... . .. ............ (K20) 0.2745 0.0047 
Soda ..................... (Nu 20) 1.0981 0.0188 
Chlorine .................. (Cl) 0.934B O.OlGO 
Sulphur Trioxide ......... ( 803) 0.4848 0.0083 
Carbon Dioxide .......... . ( CO2) 16.7986 0.2966 
Water in combination .. ... ( H20) 3.4435 0.0589 

34.5875 0.5956 
Oxygen .................. (01 0.2102 0.003G 

Mineral matter ........... . 34.3773 0.5920 

Fixed residue ....... ... . .. 22.5345 0.3848 
Spec. Gravity= l.0004 

Unit eel as follows: 

Silica ........ ............ (Si02) 

Alumina ...... ., . . ...... (Al~0 3) 

Ferrous Bicarbonate ...... (FeH2(C0 3) 2) 

Calcium Bicarbonate ..... (Ca H2(C0 3) 2) 

Grains in Gallon. 
1.5420 
0.0350 
0.1910 

Magnesium Bicarbonate. (M gH2(C03)2) 
23.8589 
5.9696 
0.2689 
0.8400 
0.4400 
1.2226 

Sodium Bicarbonate ....... (NaHC03) 

Sodium Sulphate... . .... (Nn2804) 

Potassium Chloride ....... (KCIJ 
Sodium Chloride ......... . (NaCl) 

Min~ral matter .......... . 

Oxygen for Fe O ........ . 

34.3680 

0.0093 ' 

GREENWOOD SPRING ( R.). 

Greenwood spring is located in .Ta.ckson county about thirty 
miles from Kansas City on the Missouri Pacific railway. The 
~pring has a very weak flow, not sufficient for practical use, 

Water flows from . • . 
limestone and is hence a pump was put 111 to mcrease the supply. The water 1s 
sulphnretted. 

somewhat sulphuretted and not unpalatable. It has a distinct 
odor of H 2S when freshly drawn and i::; said to leave no sedi
ment on standing. It fiows from the Bethany Falls limestones. 
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The temperature of the water was 52° F. The property is owned 
by Eugene Ransom of Seymour, Texas, aud was occupied at the 
time of inspection by Mr. s. Brown. A small spring house was A:iret Site for a 

built some seven years ago and a hotel was projected but never 
started. For the past few years but little interest has been taken 
in the spring, although the site is a very pretty one. 

Results of an:dysis of water of Greenwood spring ( s.): 

Silica. . . . . . . . - ..... ..... (Si02) 

Ft1rric Oxide ...... ...... .. (Fe20 8) 

Lime ...•................ (CaO) 
Magnesia ... .... .' ... .. .... (MgO) 
Soda ..•..•............... (_Na 20) 
Carbon Dioxide .......... (CO2) 
Water in combination . ... . (.H 20) 

Mineral matter ........... . 

Fixed residue .... . ....... . 

Grains in Gallon. Grams in Liti·e. 
::1.3294 
1.0514 
0.8644 
0.1285 

24.6315 
32.8732 

6. 7245 
--

69.6029 

46.4418 

0.0570 
0.0180 
0.0148 
0.0022 
0.4217 
0.5628 
0.1151 

1.1916 

0. 7951 
Spec. Gravity= 1.0012 

Some Li . 
Trace IC 

Trace of H2S. Analysis. 
Unitecl as follows: 

Sodium Silicate .... .. ...•. (Na2Si03) 

Ferrous Bicarbonate ...... (FeH2(C03) 2) 

Calcium Bicarbonate ..... • (CaH2(C03)2) 
Magnesium Bicarbonate ... (MgH2(C03) 2) 
Sodium Bicarbonate ...... • (NaHC03) 

Mineral matter ........... . 

Oxygen for Fe O ........ ••. .... 

Grains in Gallon. 
6. 7678 
2.3395 
2 5005 
0.4690 

57.4211 

69.4979 

0.1051 

THE SPRINGS OF HENRY COUNTY. 

The springs that should be mentioned here are three in num
ber, of which two have been sampled and analyzed. The Sand 
Creek spring belongs properly to this group, while the Ford 
spring at Montrose belongs to the third group of chalybeate wa
ters and will be described later. 

The Jo1·dan Artesian Well. Three miles southeast of Clinton, 
Water slightly 

in the southwest quarter of section 19, T. 41 north, 25 west. chnlybeatc. 

This is a well of s lightly chalybeate water, with a very weak 
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flow. The waler flows from the Carboniferous shales and sand
stones of the region, and is probably related in composition to 

w0~~t
0
~~;~~

0
r~~m the other alkaline springs of the county. The water was for-

shaics. merly much used but is now entirely neglected, and the well is 
rapidly filling up. 

A weak "iron" spring i::; reported to be in or near section 2, 
township 40 nol'th, 25 west, on Pretty Bob creek. This spring 
was not visited. 

THI~ SAND CREEK SPRING (w. ). 

The Sand Creek spring is situated in the southwest quarter 
of the northwest quarter of section 28, T. 43 north, 25 west, 
on a branch of Sand creek, four miles north of Lewis station . It 
is found in a picturesque valley with sandstone bluffs on either 
side. There are here two springs emerging from the sandstone, 
but the one sampled is more important on account of it::; greater 
flow ( perhaps between 50 and 100 gallons per hour). The iro~ 
contained in the water is rapidly oxidized, and is found in the 

water emerges spring and along its course a::; a brown sediment . It often forms 
from •andstone. th f' f h · · "d h" h h f on e sur ace o t e spnng as an 1r1 escent scum, w IC as re-

Analysis. 

quently been mistaken for oil. The flow is reported to be con
stant and the water is said never to freeze, even in the coldest 
weather. 

Results of analysis of water of Sand Crnek spring ( w.): 

Silica .................... (Si02) 

Alumina ...... . • , ......... ( A.120 8) 

Ferric Oxide .....• , . ...... (Fe20 3 ) 

Lime ..•..•.............. (CaO) 
Magnesia ................. (MgO) 
Potassa .....•..... , .. ..•.• (K20) 
Sulphur Trioxide .......... (S03) 

Chlorine ...•••............ (Cl) 
Carbon Dioxide ........ , · . t CO2) 

Water in combination ..... . (H20) 

Oxygen .................. (0) 

Mineral matter . ...••.... . . 

Fixed residue .... ••....... 

Grains in Gallon. 
1.0748 
0.0934 
0.1233 
3.749\J 
1.5771 
2.9789 
1.1624 
0.2862 

10.6656 
2.1816 

23.8932 
0.0642 

23.8290 

16.3146 

(hams in Litre. 
0.0184 
0.0016 
0.0021 
0.0642 
0.0270 
0.0510 
0.0199 
0.0049 
0.1826 
0.0374 

0.4091 
0.0011 

0.4080 

0.2793 
Spec. Gravity= 1.0000 
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FIG. 1. 

Fro. 2. 

1''10. 1. CHALYBEAT}: SPHIJ\U. ~OUTH OF Li,; IYIS l:i'l'AT!ON, H.l!:Nl\Y CO. 

FlG. 2. ROGERS' SPRING, WEST OF LIBERTY, CLAY CO. 
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United as follows: 

Silica ..... - ............... (Si02) 

Alumina .................. (Al20 3) 

Ferrous Bicarbonate ....... (FeH2(COa) 2) 

Calcium Bicarbonate ...... (CaH2(C03) 2 ) 

Magnesium Bicarbonate .... (MgH 2(C03) 2) 

Potassium Bicarbonate .... (KH (C0:1) 
Potassium Sulphate ....... (K2S04) 

Potassium Chloride ..... . . (KCI) 

Mineral matter ........... . 

-Oxygen for Fe O ......... . 

Grains in Gallon. 
1.0748 
0.0934 
0.2743 

10.8479 
5.7564 
2.6541 
2.5360 
0.5798 

23.8167 

0.01 23 

THE SPRINGS OF LACLEDE COUNTY. 

THE LEBANON MAGNETIC WELL ( S . ) . 

141 

Location and Sow·ce of Wate1·. The Lebanon Magnetic well, 
the only one of the waters of this county analyzed, is located in 
Lebanon, the county seat of Laclede county, in southwestern 
Missouri, upon what is known as the plateau of the Ozark~. Its 
elevation above tidewater is 1280 feet, a fact sufficiently impor
taut to establish its advantages as a sanitarium as regards pure 
air and freedom from malaria, prevalent in the lower-lying 
co untry . It is distant from St. Louis 180 miles, and is reached 
by the main Ii ne of the St. Louis and San Francisco rai I way, Locntion most 

only eight hours' run from St. Louis. Lebanon's location is healthful. 

singularly beautiful and advantageous, the site being high and 
sufficiently rolling to insure not only perfect surface drainage, 
but picturesqueness as well. 

The well was drilled in the spring of 1887 by the citizens of 
the town, who struck a strong stream of water at a ilepth of 135 
feet; wishing, however, if posl:iible, to secure an artesian well 
the drilling was continued to a depth of 1000 feet. The pres-

1 f t . 1 f' th 1 l d 750 f 'l'be well ls 1000 -ent supp yo wa er comes mam y rom e roe i:: )e s at eet feet deep. 

below the surface; it is a clear sparkling water of the tempera-
ture of 60° F. It rises in the bore hole to a height of 700 fe~t 
and requires, consequently, a lifting of 300 feet to bring it to 
the surface. A pump, working continuously for fourteen hours 
:\ day, raises about sixty gallons per minute, a supply sufficient 



Phenomena or 
mngn<'tism ob
served. 

Wnlcr can not 
he magnetized 
readily. 
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at present for the use of the town, and the large hotel, with bath
rooms and bottling works, that have been erected since. 

The Naming of the Well. As to the naming of the well the 
phenomena of magnetism were first observed while drilling 
through the quartz rocks, but thought to be incidental to the 
heavy steel and iron tools. Several months later it was discov
ere<l that iron pipes, which exhibited no unusual pr?perty while 
lying in the yard, became strongly magnetized when placed in 
the well 01· connected with those previously put down. This 
propet'ty is readily imparted to any substance susceptible of mag
netic influence. An ordinary pocket-knife rubbed on the pipe 
will pick up a nail weighing eighty grains. A compass in the 
vicinity of the well is powerfully deflected and within a radius 
of three feet the north end of the needle points stea<lily to the 
well from all directions. 

These observations, to be readily macle at the well at any 
time, cannot be gainsaid; but a further statement, often made 
in connection with this as well as other "magnetic wells, " viz.: 
that the water itself is magnetic and, by virtue of its magnetism, 
of special therapeutic value, has no foundation in fact. Water 
is a so-ca lled diamagnetic body, i.e., a body which is repelled hy 
magnetism and, therefore, though perhaps not absolutely resist
ant to being magnetized, capable of taking up but an exceedingly 
small amount of it. A committee 1 appointed by the State 
Medical Society of Michigan to investigate the phenomena a:; 
claimed to exist in cel'tai n mineral waters oftbat State, reported 
as the re:;ult of a number of experiments made with pure waters 
and with water containing irnn salts in solution, that water was ' 
not magnetic, was not susceptible of magnetism and could neither 
produce nor communicate it. 

It is a well-known fact, however, that an iron bat· or tube held 
in a certain position, to be fixed for each place, becomes a mag

Iron tuurs be- net; it is further possible that a tube, sunk to a great depth, may 
~?,d'cer d~;'t~f.~trn reach rock formations that are magnetic and will communicate 
tircumstanccs. theit· magnetism to the tube. Such facts have been ?hserve<l in 

1 It consisted of Dr. H. 0. Hitchcock, l:'rof. S. C. Duffield and l:'rof. R. C. 
Keclzie, tbe latter of whom conducted the experiments. 





THE GASCON ADE HOTEL AT LEBANON. 
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'1 number of instances and are not remarkable, because not rare; 
but even a strong magnet, such as the iron tube of the Lebanon 
well doubtless is, cannot influence the water flowing through it, 
to either become magnetic itself or to exhibit by virtue of it any 
unusual properties; it is a matter of interest and will remain so, 
but not one of weight from a medical point of view. 

lmpi-overnents. The property is owned by the Lebanon Light 
and Water company, of Lebanon, and is operated by R. C. 
Beaty, its business manager, of the same place. A large hotel 
has been erected at a cost of $100,000 in the usual summer 
hotel style, with verandas and pleasant nooks and corners, three urcat improve

stories in height, and altogether of striking appeatance. Bath- ~':.~ni!s1t~i.~/1 

houses for me11 and women, with sitting and dressing rooms, 
bowling alleys, billiard halls, an opera house and other attrac-
tions are provided. More than $200,000 may safely be esti-
mated as having been spent 011 improvements incidental to 
ueveloping the place as a health resort; pamphlets, descriptive 
of it, to be had on application to the manager. 

Within the year past great i_mprovements have been planned 
and carried out; a true sanitarium is to be built up, and a med-
ical staff with Dr. Paguin as superintendent and physician-iu-
chief, has been appointed; the bathing facilities have been 
remodeled and enlarged, so that, in addition to the ordinary stafE of !)il y-

ld l I b tl 1 . l . l l . b .d siclans. co anc 1ot a 1s, tur us 1, russian anc e ectric, es1 es sea-
salt baths, with or without massage treatment, and medicated 
vapor baths, are constantly accessible. In conformity with the 
idea the hotel is kept open ail the year around, and with the 
many attractions surrounding it, and its first-class appointment:; 
throughout, has acquired an enviable reputation as a health 
resort. 

Uses. The water is claimecl to he beneficial iu rheumatism, 
heartburn, kidney and stomach diseases and similar disorders. 



Analysis. 
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Results of analysis of water of Lebanon Magnetic well ( s.): 

Silica ............... ..... (Si02 ) 

Ferric Oxide ........... .. . (Fe203) 
Lime ............ .. ....... (CaO) 
Magnesia ...... ... ....... (MgO) 
Soda .................... . (Na20) 
Chlor,ne .................. (CJ) 
Carbon Dioxide .......... (CO2) 
Water in combination ..... (H20) 

Oxygen ................... (0) 

Mineral matter .......... . 
find residue ........... .. 

Grains in Gallon. 
0.4089 
0.2335 
2.3948 
1.6238 
1.0864 
0.0584 
9.C637 
1.8538 

16.7233 
0.0131 

lG. 7102 
I 0.324G 

Grains in Liti·e. 
0.0070 
0.0040 
0.0410 
0.0278 
0.018(; 
0.0009 
0. [552 
0.0317 

0.2862 
0.0002 

0.2860 
0.1767 

Spec. Gravity= 1.0002. 

UnitPCl as follow_.: 

Silica .................... (Si02) 
Grains in Gallon. 

0.4089 
Ferrous Bicarbonate ...... (Fd"'2(C03)2) 
Calcium Bicarbonate ...... (Ca H2(COa)2) 
Magn~s ium Bicarbonate ... ( Mg H2(C0 3)2) 
Sodium· Bicarbonate ...... (NaHCO:;) 
Sodium Chloride ......... (NaCl) 

Mineral matter .......... . 

Oxrgen for Fe O ... ... . .. . 

0.5198 
6.l.1278 
5.926!) 
2.8073 
0.01)62 

16.6869 

0.023::l 

No organic matter. 
No K, Li, S03. 

THE SPRINGS OF CLAY COUNTY. 

The springs of Clay county are in th e main chalybeate and of 
great value. Four of them were sampled and analyzed. Only 
one of these belongs, however, to this group of chalybeate 
waters; the other three fall within group two and will be de
scribed later. All of these springs are witl:iin easy 1;each of 
Kansas City and are destined in time to become prominent; in 
fact those at Excelsior Springs have already attained a very 
considerable reputation. 

ROGERS' SPRING (w.). 

Location. Rogers' spring is situated about seven miles west 
of Liberty on the Kansas City branch of the Hannibal and St. 
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Joseph rail way. It is near the bed of a small branch emptying Spring In branch 

into Big Shoal creek and is in times of high water, completely bottom. 

submerged. Attempts have been made, by the insertion of 
tiling, to direct the water into one channel, but the fl.ow is yet 
scarcely greater than 300 gallons per hour. The temperature 
of the water was 52° F., that of the ai t' being 58° F. The 
locality is resorted to as a picnic and barbecue ground. 

Of similar character are the waters of the Acme sp1·ing near 
by, the Shannon spring, 13 miles north of Liberty and the 
Schmeder spring (especially rich in iron), near Barry station. 

Reimlts of analysis of waters of Rogers' spring (w. & R.): 

Silica....... . . . . . . . . ...... (Si02) 
Alumina .................. (Al20a) 
Ferric Oxide .............. ( Fe20a) 
Lime ..................... (CaO) 
Magnesia .................. (Mgo) 
Potast a ........... . ....... (K20) 
Soda ..................... (Na20) 
Chlorine .................. (Cl) 
Sulphur Trioxide.. . . . . . . . (803) 

Carbon Dioxide ........... (CO2) 
Water in comlJination . ... (H20) 

Oxygen ............... .... (0) 

Mineral matter ... , ....... . 

Grains in Gallon. 
2.5174 
0.9287 
0.2394 
6.0104 
1.0164 
0.3622 
1.2266 
0.7009 
1.0748 

12.1818 
2.4917 

28. 7503 
0.1577 

28.5926 

Grarns in Litre, 
0.0431 
0.0159 
0.0041 
0.1029 
0.0174 
0.0062 
0.0210 
0.0120 
0.0184 
0.2086 
0.0426 

0.4922 
0.0027 

0.3895 

Fixed residu e ..... . 20.0100 0.3426 
Spec. Gravity = 1.0010 

United as follows: 

Grains in Gallon. 
Silica .................... (Si02) 2.5174 
Alumina ....... .. ......... (Al20a) 0.9287 
:Ferrous Bicarbonate ..•..• (FeH2(C0 3)2) 0.5328 
Calcium Bicarbonate ...... (CaH2(COa)2) 17.3584 
Magnesium Bicarbonate ... (M!!:H2(COa)2) 3.7196 
Sodium Bicarbonate ....... (NaHC03) 0.3962 
Sodium Sulphate ..... . .... (Na2S04) 1.9400 
Potassium Chloride .. · ..... (KCl) 0.5800 
Sodium Chloride . ...... ·:. (NaCl) 0.4500 

Mineral matter ........... . 

Oxygen for Fe O ......... . 

10 

28.5687 

0.0239 

Analysis. 
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THE SPRINGS OF MADISON COUNTY. 

WHITE SPRING ( R.). 

Location and Impmvernents. There are a number of springs 
in this county, the best known of which is White spring, some 
six miles south of Fredericktown on the St. Louis & Irnu 
Mountain railway. This water has been sampled and analyzed. 
It is situated in a beautiful valley, surrounded by rounded por
phyry and granite bills. Tbfl flow is at the rate of about sixty 
gallons a minute into a walled reservoir, from which a wooden 

Locationgoodtmtgutter leads into a flatmars_hy pasture. It~temperature was 52° 
~1°0!:~rove- F ., that of the air being 72° F., it is devoid of taste but palatable 

and refreshing. No improvements surround the locality, and, 
though the remains of an artificial pond are visible and the 
grounds reveal the fact of their having once been taken care of, 
they are now much neglected; even the cottages round about are 
in a state of dilapidation and accommod:ition to visitors is often 
difficult to secure. A boarding house is usually opened during 
the summer, and numerous parties from the neighboring river 
counties spend a few days here at a time. 

The water has a local reputation for curing Jyspepsia, stomach 
troubles and malaria. 

A new granite quarry has lately been opened in this locality, 
which exhibits, imbedded in the grnnite, small and large rounded 
pebbles of what appears to be diorite. A small spring- near by 
is said to be very efficacious for curing malaria and kindred 
diseases, but is wholly unimproved. 

A spring or rathe1· well, one mile east of Fredericktown, was 
at one time quite famous and the project of_ buying the ground 

F~~~~lcktown on which it flows, and of converting it into a park, was enter
tained by the citizens of the town. Troubles regarding the title 
prevented, however, its being carried out. 
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Results of analysis of wal er of White spring ( s.): 

Sllic:t .... . .. ............. (Si20) 
Ferric Oxide . ........... . . (Fe203) 
Lime .•.•.... , ............. (CaO) 
Magnesia ................. (MgO) 
Soda ................. .. . (Na20) 
Chlorine . ..... ..... ....... (Cl) 
Carbon Dioxide .......... . (CO2) 
Water in combi nati on . ... . (H20) 

Oxygen .................. . 

Mineral matter ........... . 

Fixed residue ............ . 

Gi-ains in Gallon. Grams in Litre . 
0.8761 
0.2920 
1.9859 
0.75913 
2.0093 
0.0175 
7.9428 
1. 6246 

15.5075 
0.0041 

15 .5034 

9.9074 

0.0150 
0.0050 
0.0340 
0.0130 
0.0344 
0.0003 
0.1360 
0.0278 

0.2655 
0.0001 

0.2654 

0.1696 
Spec. Gravity= 1.0004 

Trace of organ:c matter. 
No K. no Li. no SO Analysis of White 

Unitecl as follows: 
, , 3, Springs water. 

Silica ..................... (Si02) 
Ferrous Bicarbonate ...... (FtH2(COs)2) 
Calcium Bicarbonate .. • ... (CaH2(COs)2) 
Magnesium Bicarbonate ... (MgH2(COs)2) 
Sodium Bicarbonate ...... (NaHCOs) 
Sodium Chloride .......... (NaCl) 

Mineral matter .. .. ... . ... . 

Oxygen for Fe O ......... . 

Gi·ains in Gallon. 
0.8761 
0.6497 
5.7448 
2. 7714 
5.4034 
0.0288 

15.4742 

0.0292 

THE SPRINGS OF HOW.ELL COUNTY. 

A description of the two mineral water localities investigated 
in this county has been given in Chapter VI, so that it is neces
sary here only to give th~ analysis of the water, belonging to 
this class and group. 
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Results of analysis of water of Sulphur spring at Siloam 
Springs ( s.): 

Silica .................... (Si02) 
Ferric Oxide .............. (Fe20 ,i 
Lime ..................... (CaO) 
Magnesia .. ... ....... ..... (MgO ) 
Soda .......... , ......... . (Na20) 
Chlorine.... .. . . .. . .. .... (Cl) 
Carbon Dioxide ..... . ..... (CO2) 
Water In combination .. ... (H20 ) 

· Grains in Gallon . 
0.8177 
0.3505 
4 .3807 
2.5058 
1.8574 
0.0175 

15.0116 
3.1 505 

Grams in Litre. 
0.0140 
0.0060 
0.0750 
0.0429 
0.0318 
0.0003 
0.2570 
0.0539 

Anal ysis of Oxygen .................. . (0 ) 
Siloam Springs 

28.0917 
0.0058 

0.4809 
0.0001 

water. 
Mineral matter . ......... . 

Fixed residue ............ . 

28.0859 

17.4296 

United as follow s : 

0.4808 

0.2984 
Spec . Gravity= 1.0004 

No organic matter. 
No H2S; no Li.; no SOa 

Trace of K. 

G,·ains in Gallon. 
Silica ................... (Si02) 
Ferrous Bicarbonate ...... ( FeH2(COs)2) 
Calcium Bicarbonate .. .... (CaH2(COs)2) 
Magnesium Bicarbonate .. . (MgH2(COa) 
Sodium Bicarbonate ...... (NaHCOs) 
Sodium Chloride ... ... . .. . (NaCl) 

Oxygcu for Fe O ....... . . . 

0.8177 
0.7808 

12.3728 
9.1462 
4.9046 
0 .. 0288 

~S.0509 
0.0350 

THE SPRINGS . OF PERRY COUNTY. 

LITHIUM SPRING ( R.) . 

Perry county is without railroad communication and the 
springs can be reached by stage from St. Mary's or from 
Fredericktown, the latter trip a distance of 40 miles over a 
hilly country in which a shaly limestone crops out nearly all 
the way to the county seat and for ten miles beyond. 

Location. Lithium, the site of the spring, is about nine 
miles north of Perryville and is a small town with a score 
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or so of houses , situated in a high valley surrounded by higher 
hills and about seven miles distant from the river of which a Water is.sues 

' frvm hmcstone. 
pleasing view .may be bad from the summit of the ridge road. 
The spring apparently isimes from the surrounding limestone 
rocks and contains but little mineral matter. It is collected in 
a walled reservoir, eight f'ee t square, and holding about 250 feet 
of water, from which the excess escap«:ls in a feeble !:;trearn be
low the foundation, so as to render the measurement of the flow 
impossible. No other improvements have been made here nor 
are others in contemplation at present. 

Result s of analysis of water of Lithium spring ( s.): 

Silica .... ........ . ........ (Si02) 
Ferric Oxide ........ ... ... ( Fe20s) 
Lime ...... . .............. (CaO) 
Magnesia .... . . ........... (MgO) 
Socia ...................... (Na20) 
Chlorine . ..... ............ (Cl) 
Sulphur Trioxide ......... (SOs) 
Carbon Dioxide ........... (CO2) 
Wat er in combination . ... . ( H20) 

Oxyf!en ............... . ... (0) 

Mineml matter ........... . 

Fixed residue ........... . . 

Graiits in Gallon. Grams in Litre. 
1.6355 
0.2336 
9.2288 
3. 7265 

l l.2205 
11.8514 

0. 7593 
19.0684 
8.1689 

----
66 .7929 
2.6i07 

---
64.1222 

45.9691 

0.0280 
0.0040 
0.1580 
0.0638 
0.1921 
0.2029 
0 0130 
0.3419 
0.13!:)9 

---
1.1436 
0.0457 

---
1.0979 

0.7870 
Spec. Gravity= 1.0006 

No organic matter. 
No K; no Li. 

Unitecl as follows : 

Silica ..... .... ... ..... ... . (8i02) 
:Ferrous Bica rbonate . ..... (F eH2(COa)2) 
Calcium Bicarbonate .. ... . (CaH2(COs)2) 
Magnesium Bicarbonate ... ,( MgH2(COs)2) 
Sodium Bicarbonate . . ..... (NaHCOs) 
Sodium Sulphate . . . ... . .. (Na2S04) 
Sodium Chloride .......... (NaCl) 

Mineral maUer .. ...... ... . 

Oxygen for Fe O ......... . 

Grains in Gallon. 
1.6355 
0.5197 

26.6976 
13.6017 

0. 7668 
1.3477 

19.52!)8 

64.0988 

0.0234 

Analysis. 
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THE SPRINGS OF JOHNSON COUNTY. 

PERTLE SPRINGS (w.). 

Location ancl lnip1·ovemenls. ]3e;;ides the springs mentioned 
previously under different beadings the most famous of Johnson 
county's springs is doubtless Perlle Spring. This spring is 
situated about one mile south of Warrensburg and is at present 
a very pqpular resort. The grounds about the spring have 

Tne water.ls prou- been improved by the construction of ·t spring house hotel y derived < , , 

ff~:~u~a;~i,~~- summer houses and an artifical lake. The cut opposite this page 
gives a view of some of the surroundings. The water emerges 
from sandstone, but this is in <llose association with coal and 
Ji rnestone beds and thus one is led to expect the predominance 
of carbonates with some sulphates proved by the analysifl, which 
shows it to he an alkaline wate:>r with quite a large proportion of 
iron carbonate. It is reaehed from Warrensburg by a dummy 
line. 

The flow of water is about 187 gallons per hour, which might 
be increased even by a proper protection of the mouth of the 

Improvements. spring. The property is owned and operated by James H. 

Analysis. 

Christopher of Pertle Springs, who has spent about $50,000 in 
its improvements. A descriptive pamphlet is printed for gen
eral distribution. A number of private residences have been 
ereded in the neighborhood of the springs. 

Results of analysis of water of Pertle spring (w.): 
Grains in Gallon. Gmins in Litre . 

Silica .......... : .......... (Si02) 1.5069 0.0258 
Alumina .................. (Al20s) 0.2570 0.0044 
Ferric Oxide .............. (Fe20s) 0.5023 0.0086 
Lime .................... . (CaO) 5.'il46 0.0927 
Magnesia ........ . ....... . (MgO) 1.8516 0.0317 
Soda ..................•.. (Nn20) 4.0887 0.0700 
Sulphur Trioxide .......... (SOs) 2.5408 0.0435 
Chlorine .................. (Cl) 0.0759 0.0013 
Carbon Dioxide ......... . . (CO2) 16.0394 0.2746 
Water in combination ..•.. (H20) 3.2807 0.0561 

---
35.5579 0.6087 

Oxygen ............ .... .... (0) 0.0117 0.0002 
aiia ---
Mineral matter ........... . 35.5462 0.6085 

--
Fixed residue ............ . 24.2458 0.4151 
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United as follows: 

Silica ..................... (Si02) 
Alumina .. ... ............. (Al20a) 
Ferrous Bicarbonate ....• , (FeI-I2(COa)2) 
Calcium Bicarbonate ...... (CaH2(COa)2) 
Magn~sium Bicarbonate ... (MgH2(COs)2) 
Sodium Bicarbonate ....... (NaHCOa) 
Sodium Sulphate .......... (Na2S04) 
Sodium Chloride .......... (NaCl) 

Mineral mattH .. ..... ... . . 

Oxygen for Fe O ......... . 

Gi-ains in Galloa. 
1.5069 
0.2570 
1.1119 

15.6604 
6.7583 
5.5508 
4.5099 
0.1408 

35.4960 

0.0502 

REED'8 SPRING (w.). 

151 

Location and Gharacte1·. A spring, the existence of whicll 
has been known for a lonir time, is found about ei 0crht miles 

~ Water ferro-nl-
sou tb of vVarrenshurg in the northeast quarter section 29, T. 45 kaline. 

north, 26 west, on land of D. W. Reed, and known as Reed's 
sp1·ing. It is a ferro-alkaline spring, flowing at the rnte of 
perhaps 200 gallons per hour, the water of which deposits ye llow 
ferric hydrate. It is med to a small extent, locally, is unim
proved, and is shown in the cut oppo~ite this page. 

Re:-:ults of analysis of water of Reed's Spring (w.): 

(J,rains in Gallon. Grams in Litre. 
Silica ... .... . ............. (Si02) 0.9813 0.0168 
Alumina .................. (Al20a) 0 .1168 0.0020 
Ferric Oxide .......•...... (Fe20s) 0.5517 0.0094 
Lime . ... . . ..... . .. .... .. (CaO) 2.3485 0.0402 
Magne:<ia ...... ....... ... .. (MgO) 0.4283 0.0073 
Potassa . ...... . . . . . . . . . .. (K20) 1.6977 0.0291 
Soda . ..... .... .... ...... (Na20) 0.5023 0.0086 
Sulphur Trioxide . ... ..... (SOs) 0.4216 0.0072 
Chlorine .................. (Cl) 0.4453 0.0076 
Carbon Dioxide ........... (CO2) 6.5266 0.1118 
Water in combination ..... (H20) 1.3349 0.0229 

---
15.3552 0.2629 

Oxygen .... . ... · ......... · Co) 0.1003 0.0017 
----

Mineral matter ........... . 15.2549 0.2612 

Fixed r es idue ............ . 10.6567 0.1824 
Spec. Gravity= 1.0000 



Analysis. 

152 THE l\'IINERAL WATEHS 01" l\'IISSOURI. 

Unitecl as follows: 

Silica ........ .... ... . ..... (Si02) 
Alumina ..•....... . ....... (Al20 3) 
Ferrous Bicarbonate ..... (FeH2(C03)2) 
Calcium Bicarbonate ..... (Ca H2(COs)2) 
Magnesium Bicarbonate ... (MgH2(C03)2) 
Potassium Bicarbonate .... (K HC03) 
Sodium Bicarbonate ....... (N,i HCOs) 
Potassium Sulphate ....... (K2S04) 
Sodium Chloride .. ........ (NaC l) 

Mineral matter . . .. . ...... . 

Oxygen for Fe O ......... . 

Grains in Gallon . 
0.9813 
0.1168 
l.2274 
G. 7943 
1.5633 
1.3044 
1.3611 
0 .9170 
0.!)341 

~ -
15.1997 

0.0552 

COLBURN OR ELECTRIC SPRING ( W.). 

Location and Improvements. This spring is situated in the 
northern part of the town of Warrensburg, in a small valley cut 
into the sandstone of the region. The ,,pring and surrounding 

coibnrn or Elec- grounds are owued by Mr. G. W. Colburn. The spring itself 
tric Spring. has been improved 'an<l a hotel has been built on a neighboring 

hill. It is frequented as a health resort. The water of the 
spring flows at a rate of 253 gallons per hour and is, like the 
others, ferro-alkaline, deriving its carbonate of lime from the he<ls 
immediately adjoining the Warrensburg sandstone. It carrie::;, for 
this class of springs, an exceptional amount of mineral matter in 
solution. It is placed here for convenience sake, though prop
e1·ly belonging to and tabulated with the waters of the third 
group. Fig. 2, of the plate opposite this pRge, is from a photo
gruph of this spring. 

Res ults of analy sis of water of Colburn or Electric spring (w.): 

Grains in Gallon. Grams in Litre. 
Silica ..................... (Si02) 1.5645 0.0268 
Alumina .................. (Al203) 0.4089 0.0070 
Ferric Oxide .. ............. (Fe20a) 0.0642 O.OOllj 
Lime ..................... (CaO) 11.5886 0.1984 
Magnes ia ............ .. ... (l\fgO) 2.9088 0.0498 
Soda ...... . .............. (Na20) 3.1541 0.0540 
Sulphur Trioxide ..... . .... (SOa) 7.1610 0.1226 
Chlorine .................. (Cl) 0.0642 0.0011 
Carbon Dioxide ... .... , ... (CO2) 21.2028 0.3630 
Water in combinat:on .. - ... (H20) 4.3367 0.0743 

-- --
53.4538 0.8981 
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Oxygen . . . .. . . .. .. ....... . (0 ) 0.0145 

Mineral matter .. ... . .... . 52.4393 

l!'ixed residue ........ . ... . 37.501 2 

0.0003 

0.8978 

0.6420 
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Spec. Gravity= 1.0002 
United as f ollows: 

Silica .... ....... . ...... . .. ( Si02) 
Alumina .................. (Al20 s) 
Ferrous Bicarbonate ... . .. ( FdJ 2( C03)2) 
Calcium Bicarbona te ...... (CaI-h (C03)2) 
Magnesium Bicarbonat e ... (MgH2(C03)2) 
Calcium Sulphate ... , ..... (CaS04) 
Sodium Sulphate .......... (Ntt2S04) 
Sodium Chloride, ......... (NaCl) 

Mineral matter. . .. . . . . . . . 

Oxygen for F e o ..... . .. . . 

Grains in Gallon. 
1.5645 
0.4089 
0.1428 

27.1180 
10.6194 

5.3781 
7.0954 
0.1058 

52.4329 

0.0064 . 

SPRINGS OF CEDAR COUNTY. 

This county is situated in the southern part of the State and 
is as yet without any direct railroad communication. It pos
sesses a number of springs, some of which are ferrnginous and 
have justly been celebrated on account of the character of the 
waters, which, coming from a considerable depth out of the un
derlying sandstones, are allrnline, free from excess of mineral 
matter and easily digestible. Two centers of such chalybeate 
waters exist, one in the south eastern the other in the north
western corner of the county. 

JJ~IUCO SPRINGS (R.). 

Locati'on. Jerico spring also calle<l "Fountain of Youth," 
near Jerico, in the southeastern part of the county is situated in 
section 9, township 33 N., 28 W. It was known and valued by 

Anal ysis . 

the Indians, who resorted to it long after the country was settled. An old Indian 

The water is recommended for rheumatism, kidney and stomach resort. 

diseases and others. It issues on property belonging to the 
town but is managed by M. J. Straight, the owner of the 
bath houses erected near, who is known as the proprietor. Scant 



Strongly 
cbalybente. 

Analysis. 

A Jlourlsb.lng 
town. 
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accommodation and difficulty in reaching the place retan.l its 
development. This is a feebly fl.owing spl'ing, a pump being 
erected to obtain the water supply at the bath houses, baths. 
are given both hot and cold, the wal'm baths being recommended. 
The water is a strongly chalybeate, and deposits a heavy mass of 
il'on oxide on standing in the cold or on being heated. 

Results of analysis of water of Jerico spring ( s.) : 

Gmins in Gallon. Grams in Lit1·e. 
Silica ...... ... ............ (Si02) l.343i 0.0230 
Ferric Oxide .............. ( Fe203) 0.7009 0.0120 
Lim e ..... , ...•........... (CaO) 0.1168 0.0_020 
Magne;ia . ....... . ........ (MgO) 0.2511 0.0043 
Soda ...................... (Na20) 1.0339 0.0177 
Chlorine .................. (Cl) 0.0175 0.0003 
Sulphur Trioxide .. . ....... lSOa) 0.1226 0.0021 
Carbon Dioxide .•........ (CO2) 2.8935 0.0495 
Water in combination ...... (H20) 0.5008 0.0086 

--
6.9805 0.1195 

Oxygen .......•........... (0) 0.0039 0.0001 
--

Mineral matter ......... . 6 9766 0.11!)4 

Fixed residue ............ . 5.0291 0.0861 
Spec. Gravity = 1.00(11 

United as follows: 

Silica ..................... (Si02) 
Ferrous Bicarbonate .....• (FeH2(C03)2) 
Calcium Bicarbonate ...... (CaH2(CQ3)2) 
Magnesium Bicarbonate ... (MgH2(C03) 2) 
Sortlum Bicarbonate ....... (NaH2(CQ3) 
Soctlum Sulphate ......... · lNa2S04) 

Sodium Chloride ...•...... (NaCl) 

Mineral matter .... . .. .... . 

Oxygen for Fe O . ........ . 

Gmins in Gallon. 
1.3434 
1.5595 
0.3379 
o. 9165 
2.5027 
0.2176 
0.2288 

6.9064 

0.0701 

ELDORADO SPRINGS ( S.). 

Location. Eldorado Springs is a flourishing little town of 1,500 
inhabitants, is situated in .the extreme northwest col'ller of the 
county, twelve miles from Harwood, the nearest railroad station 
on the M., K. & T. railway, from whence it receives all its 
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freight, and fourteen miles from Schell City, on the same rail
way, _from whence the daily mail and most of the passengers 
arrive, and with which it is co,nnected by telephone. From 
either of the two last nametl places the springs are accessible 
over a beautiful and t)icturesque countrJ' by ·t not morn than two Located in a '- , '- picturesque 

and a half hours' pleasant drive. A stage line runs daily from country. 

Nevada, ahout twenty miles away through a very pretty country, 
and for the most part over good roads. 

Less than ten years ago this spot was a perfect wilderness. 
A remarkable cure was effected in 1881 by the use of waters 
issuing from a crevice in the rock at the bottom of a pretty val
ley, the renown of which spread !"O. rapidly that a town was laid 
out forthwith and actually built within a very few years. 

The Pa1'1-;; Sp1'ing. A numbel' of springs cxi~t in this ,neigh
borhood, the most famou s of which, and one which effected the 
above mention ed cure, is th e P,,rk spring, an everfiowing spring 
yielding about 180 gallons per hour and belonging, together with 
a park three acres in extent, to the town. Its rights are jealously 
guarded. 

lmp1·ovemenls . The whole property, though entirely free to 
the public, is nicely kept up and made attractive by flowers, 
music stand, pagoda and a large open hall for assembly or danc
ing. A numbet· of hotels, the largest of which is the "Forest 
Grove" have been built in the past few years at an aggregate 
cost of $50,000. Several bathing establishments with hot and 
cold water facilities, a Casino hall and similiar attractions bring 

The Park Sprlng. 

up the total of money spent to $80,000. Guests and patients Ho· and 

11 k f l . h f h I . h gronnds !m -are we ta en care o am receive t e com orts t ey rnve a rig t 
to expect. No bottling establishment exi:;ts yet on the grounds, 
though a very cons iderable trade is carried on from the sale of 
the water.1 Pamphlets, descriptive of the place, are printed 
every year, and may be had on application to Mr. W. P. Cruce. 
Additional springs near by exist and are used along with the 
Park spt·ing. Nearly a ll these springs were a few years ago 
carefully investigated an<l analyzed by the author. 

1 The sediment likewise is used commercially by incorporating it into a 
soap which is recommended for var'ous complaints. 
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Results of analysis of ,~ater of P ark spring (s.): 

Grnins in Gallon. Grams in Litre. 
Silica . ........... ..... ... (Si02) 2.2196 
Ferric Oxide ............. . (Fe20s) 1.5187 
Lime ... .. ...... ..... . . .. (CaOJ 0.6425 
Magntsia ................ ( MgO) 0.5082 
Socia ............ .. ....... (Na20) l.6270 
Chlorine ...... ............ (Cl) 0.2862 
Sulphur Trioxide ........ . . (SOs) l. 76!)8 
Carbon Dioxide .. ........ . (CO2) 3.909 1 
Water in comb ination .... (I:hO) 0.6750 

13.14 71 
Oxyge n ................... (0) 0.0645 

Mineral matter ......... ·. 13.0826 

Fixed residue .. ......... . 10.4576 

Unitecl as follows: 

0.0380 
0.0260 
O.OllO 
0.0087 
0.0278 
0.0049 
0.0303 
0.0668 
0.0116 

----
0.2251 
O.OOll 

0.2240 

0.1790 
Spec. Gravity= 1 .0002 

Trace of organic matter. 
Some Li; trace of Mu . 

No IL 

Grains in Gallon. 
Silica ..................... (Si02) 
Ferrnus Bicarbonate ... ... (Fe H2(COs)2) 
Ca lcium Bicarbonate . ..... (CaH2(Cqs)2) 
Magnesium Bicarbonate .. ( MgII2(COs)2) 
Sodium Sulphate ... . .. .. . (Na2S04) 
Sodium Chloride . .... . ... (NaCl) 

Mineral matt, r .. ........ . 

Oxy~ea fo r Fe O . ...... . .. . 

2.2196 
3.3791 
1.8586 
1.8549 
3. 1414 
0.4771 

12.!J307 

0.15 19 

MAIN SPRING ( R.) . 

Location. Main spri ng , near Eldorado Springs, is one of 
nine .. prings found at West Eldorado, a settlement about a mile 
from Eluorado Springs. All of these · springs are enclosed 
within a handsomely walled-in basin, and are called "The Nine 
Wonders." A rival establishment to Eldorado Springs was 
started here, a park laill out and embellished, buildings erected, 
among which was a three story hrick bank building completely 
fitted up but never occupied. The town can now only be con
sidered a drsert ed village - though th e springs possess 
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undoubted mel'it, and will in time develop the place. The 
spring properly belongs to the third group of chalybeate 
waters, and is placed here only for the purpose of having the 
waters of the county represented together. 

Results of analysis of water of Main spring ( s.): 
Grains in Gallon. Grams in Litre. 

Silica ........ .. .......... (Si02) 
Ferric Oxide .. .... .. .... .. (Fe20a) 
Lime ..................... (CaO) 
Magnesia ... ......... . .. .. (MgO) 
Soda ..................... (Na20) 
Chlorine . ................. (Cl) 
Sulphur Trioxide ....... .. (SOa) 
Carbon moxide •......... . (CO2) 
Water in combination .... (H20) 

Oxygen .................. (0) 

Mineral matter ........... . 

Fixed residue . .......... . 

I.fi355 
1.1683 
2.6284 
1 4310 
2.1670 
0.2044 
6.3784 
4.4410 
0.7679 

--
20.8216 

0.0461 
---

20 . 7755 

17. 7871 

United as follows: 

0.0280 
0.0200 
0.0450 
0.0245 
0.0371 
0.0035 
0.1092 
0.0760 
0.0131 

0.3564 
0.0008 

0.3556 

0.3045 
Spec. Gravity= 1.0003 

No organic matter. 
Some ·K; some Li. 

Grains in Gallon. 
Silica .................... (Si0) 1.6355 
Ferrous Bicarbonate ....... (FeH2(COa)2) 2.5993 
Magnesium Bicarbouate ... (MgH2(COs)2) 5.0629 
Calcium Sulphate ......... (CaS04) 6.3832 
Magnesium Sulphate .. ..... (MgS04) 0.0868 ,, 
Sodium Sulphate ........ , . (Na2S04) 4.5541 
Sodium Chloride ....... · .... (NaCl) 0.3369 

---
Mineral matter .. ...... ... . 20.6587 

---
Oxygen for Fe O .. , ..... . 0.1168 

THE SPRINGS OF RANDOLPH COUNTY. 

RAN_DOLPH SPA ( W.). 

Location and lmprovements.-Besides the ll1ul'iatic springs of 
Randolph county, treated on previous pages, this county possesses 
chalybeate waters of much value; one of these has been sampled 
and analyzed. This is the Randolph spa, a well situated six 
miles north of Huntsville, in section 2, T. 54 N., 15 W., in one 
of the moi::t beautiful and picturesque portions of Randolph 

Analysis of water 
from Main 
spring. 



Water flows 
the drift 

Analysis. 

158 THE lHINEl{AL WATERS OF MISSOURI. 

rom county. The watel' flows at a moderate rate out of the· gravelly 
drift of the region and is protected by an embankment against 
overflow from the outside. The flow seems to depend in a meas
ure, upon the condition of the seasons, and had almost entil'ely 
stopped during the month of August of thb year. The property 
is owned and operated by ·w. A. Sk:innel', of Huntsville, who has 
improved it by the erection of an hotel or boarding house, kept 
open during the six summer months, and in other ways. The 
watel' is recommended, on the strength of t estimonial,;, for rheu
matism, indigestion and kidney lrouble; a pamphlet descriptive 
of its advantages may be had on application to the owner. 

Results of analysi,; of water of R.1.ndol ph spa ( w. & R.) : · 

Silica ..................... (Si01) 
Alumina ................. (Al203) 

Ferric Oxide . . . . ........ (Fe20a) 
Lime ......... ...... .... (CaO) 
Magnesia . ............ .. .. (M:l!O) 
Potassa....... . ......... (K20) 
Soda ...................... (Na20) 
Chlorine .... . .............. (Cl) 
Sulphur Trioxide .... ..... . (SOa) 
Carbon Dioxide ........ .. .. (CO2) 
Water iu combint1.tion ..... ( 1120) 

Oxygen ......... .. ........ (0) 

Mineral matter .... .. ..... . 

Fixer! residue .......... .. . 

Grains in Gallon. 
0.5491 
0.9404 
3.2651 

11.5302 
2.66!13 
0.4381 
1.1799 
0.7009 
0.1810 

28.6250 
5.8731 

55.9521 
0.1577 

55. 7944 

Grams in Lit1·e. 
0.0094 
0 .0161 
0.0559 
0.1974 
0.0457 
0.0075 
0.0202 . 
0.0120 
0.0031 
0.4900 
0.1006 

0.9579 
0.0027 

0.9552 

0.6096 35.6088 

United as J ollo ws: 
Sp Gravity= 1.0009 

Silica.... . . . . . . . . . .. . . .. . (Si02) 
Alumina .................. (AhOs) 
Ferrous BicarbJnate . ...... (FeH2(C02)2) 
Calcium Bicarbonate ...... (CaH2(COa)2) 
Magnesium Bicarbonate ... (MgH2(COa)2) 
Sodium Bicarbonate ...... (NaHCOa) 
Sodium Sulphate .......... (N'a2S04) 
Pota~sium Chloride ....... (KCI) 
Sodium Chloride .......... (NaCl) 

Mineral matter ..... ..... . 

Oxygen for Fe O ......... . 

Grains in Gallon. 
0.5491 
0.9404 
7.2427 

33.3983 
9. 7687 
1.9336 
0.3300 
0.6951 
0.6100 

55.4679 

0.3265 
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B. SECOND GROUP (SALINE CHALYBEATI~ WATERS). 

Waters containing ferrous ca1'bonate, magnesmm cai·bonate and inagnesimn sul
phate; sodium carbo nate and calcium sulphate being absent. 

This grnup has been made chiefly for purposes of convenience 
in the selection of waters for use; what has been said as to the 
value of the waters of the first group applies to these waters wf~~e~~;;~ii~~~e. 

also and no additional statement is necesssary, as their only 
difference from the waters of the first group is the absence of 
sod ium carbonate. 

. 
TABLE 0~' ANALYSES OF MISSOURI CHALYBEATE WA'fERS -

SECOND GROUP. 

Results are expressed In grains p er gallo n. 

Silica . .. ....... . 
Alumina ........ . .. . 
Ferrous Bicarbonate. 
Manganous Bicarbonate. 
Calcium Bicarbonate . . . ... . 
Magnesium Bicarbonate . .. . 
Magnesium Sulphate ... . 
Sodium Sulphate . . . . .. . . ... . 
Magnesium Chloride .. .... .. . . . . 
Potassium Chloride . .... . ... . .. . . 
Sodium Chloride ..... . . . 

Total Mineral Matter .. . 

Specific Gravity ........ . 

1.5011 
0.1810 
0 .0921 

.. ii 5557 
4 .3627 
4 .7400 
2.8200 

1.1600 

o 3 
0 

- -- -- ---. ---------
1 .1681 
0 .3400 
0.8271 

15 4:l86 
2 .0166 
0 .3300 
0 .9100 

0 .4700 
0 .9700 

l . 7406 
1.1624 
0 .6752 

17 .1008 
1.4600 
2 .1400 
1.3000 

0 .5900 
1 0800 

1.1916 
0.0175 
0. 7204 

8.9953 
54!l22 
l.4900 
1.2300 

0 2920 
2 .0800 

1.5245 
0 .0526 
2 .1175 
0 .38~6 

2~ .1066 
2 .2769 
0 2500 
1 1700 

0 .3400 
0 . 9000 

1.1156 
0 .2078 
R.4376 
0 9821 

28 .8676 
3. 7542 
0 .3.500 Anal yses. 

0 .4200 
o .~100 
2 .2300 

38.4126 22.4704 27 .2490 21.50Dl 32 .2017 42.12it 

10007 1.0005 1.0004 1.0011 l. 0008 1. 0007 
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THE SPRINGS OF CLINTON COUNTY. 

FROST'S SPRING (w.). 

Location. To the list of springs of this county heretofore men
tioned, must now be added Frost's spring, situated in N. E., 

wt'it!ct~~[s trom N. W. t, . section 32, T. 55 N., 31 W., about two miles from 
Plattsburg. It issue;; at a considerable distance above water 
level from the side of a high ridge, running between Plattsburg 
and Lathrop in a northerly direction into Iowa. It flows o.ut of 
the drift of that section of country, at an apparent rate of 300 
or 400 g,tllons per hour and is at present unimproved; the tem
perature of the water was 62° F., the aii· being 78° F. 

Analysis. 

Results of analysis of F1·ost's spring water (w. & R.): 

Silica .................... (Si02) 
Alumina ............. , .... (A.l20t) 
Ferric Oxide ............ . . (Fe20s) 
Lime .............. ... .... (CaO) 
Magnesia ................. (MgO) 
Soda .................... ,(Na20) 
Chlorine .................. (Cl) 
Sulphur Trioxide ..... ,, ... (SOs) 
Carbon Dioxide . ..... , .. , . (CO2) 
Water in combination .... .. (H20) 

Oxygen .................. , (0) 

Mineral matter .......... . . 

Fixed residue ............ . 

Gl'ains in Gallon. 
1.5011 
0.1810 
0.0409 
8.1248 
2.8H6 
1.8399 
0. 7009 
4.7312 

15.4488 
3.1662 

38-.5744 
0.1577 

38 41G7 

27.5286 

Grams in Litre. 
0.0257 
0,0031 
0.0007 
0 .1391 
0.048-i 
0.0315 
O.Ol20 
0.0810 
0.2650 
0.0542 

0.6607 
0.0027 

0.6580 

C.4713 
Spec. Gravity= 1.0007 

Unitecl as follows: 

Silica ..................... (Si02) 
Alumina .................. (Al203) 
Ferrous Bicarbonate ... . .. ( FeH2(COs)2) 
Calcium Bicarbonate ..... . (CaH2(COs)2) 
Magnesium Bicarbonate ... (MgH2(COs)2) 
Magnesium Sulphate ...... (MgS04) 
Sodium Sulphate .......... (Na2804) 
Sodium Chloride ...... : .. , (NaCl) 

Mineral matter .......... , . 

Oxygen for l!'e O ........ .. 

Grain.• in Gallon. 
1.5011 
0.1810 
0.0921 

2ll.5557 
4.3627 
4.7400 
2.8200 
1.1600 

38.4126 

0.0041 
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FIG. 1. IIO'l ' i,;L "' TJIE WIN NER;' AT REED'S SPRINGS, NEAR LIBERTY, CLAY CO. 

FIG. 2. HAUP'.rQUELLE AT REED'S SPRINGS, LIBERTY, CLAY CO, 
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THE SPRINGS OF CLAY COUNTY. 

The remaining three springs of Clay county referred to in 
Chap. V., as having been analyzed, arn all included in this 
second group of mfoeral waters and are described in t he following 
pages. 

Rl~ED'S SPRINGS ( W. ). 

Location. Reed's springs are one mi le south of Liberty. 
There are six springs in number, the principal one being known 
as " Hauptquelle" or "Schweitzer spring." It issues from 
the bottom of a small ravine at a moderate rate of fl.ow, 150 · 
gallons per hour or less; the temperature of the water was 58° F . , 
ail- being at 62° F. The _others, at times, give out entirely, 
which happened to be the case during the writer's visit; the . 

l 
. . . . d d . Water issues p ace 1s a p1cmc resort 1n summer an accommo ates camptng from uottom or 

• • • • • a. s mall ru.vlne. 
parties. A hotel and pav1lhon has been built and other improve-
ments have been made during recent years. The figures of the 
plate opposite this page illustrate these. 

Results of analysis of the Reed's spring waler (w. & R.): 

Silica ................ . ... (Si02) 
Alumina ................. . (AbO:i) 
Ferric Oxide ............. ( Fe203) 
Lime ..................... (CaO) 
Magnesia ............... (MgO) 

· Potassa .................. (K20) 
Socia...... . . . . . ... . ... .. (N»20) 
Chlorine . . ................ (Cl) 

Sulphur Trioxide .. . ...... ( SO~) 
Carbon Dioxide .........• (CO2) 
Water in combination ..... (TI20) 

Oxygen .••• •• ... . .•.....• (0 ) 

Mineral matter .... . ; ..... . 

Fixed residue ........ ... . 

JI 

Grains in Gallon. Gi·ams in Litre. 
1.1682 0.0200 
0.3400 0.0058 
0.5432 0:0093 
5.3270" O.O!ll2 
0.6659 0.0114 
0.2978 0.0051 
0.9111 0.0156 
0.8177 0.0140 
0.7301 0.0125 
9.8604 0.1638 
2.0476 0.0350 

22. 70!!0 0.3887 
0.1843 o.oo:n 

:!2.5247 0.3856 

15.546!) 0.2662 
Spec. Gravity= 1.0005. 

Analysi s. 
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United as follows: 

Silica .......... ... ....... (Si02) 
Alumina ....•...•..• , ..... (Al203) 
Ferrous Bicarbonate ...... (FeH2(C03)2) 
Calcium Bicarbonate ...... (CaH2(COs) 2) 
Magnesium Bicarbonate .•. (MgH2(COs)2) 
Magnesium Sulphate ...... (MgSO,) 
Sodium Sulphate .......... (NaSO.) 
Potassium Chloride ....... (KCI) 
Sodium Chloride ........... (NaCl ) 

Mineral matter .......... . 

Oxygen for Fe O ......... . 

Grains iii Gallon. 
1.1681 
0.3400 
0.8271 

15.4386 
2.016G 
0.3300 
0.9100 
0.4700 
0.9700 

22.4704 

0.0543 

EXCELSIOR SPRUiGS (s.). 

Location and lmp1·ovements. These well known springs are 
situated in a town of the same name, which has been built solely 
on uccount of the water, discovered in the summei· of 1880. It 
possesses a sewerage system, is lighted by electricty and abounds 
in hotels and boarding houses, whose guests are welcome to a 
free use of the water. 

The Elms, with a capacity of five hu11dred guests, is a beautiful 
and commodious hotel, kept open all the year, and equipped with 
modern conveniences. Incandescent lights, automatic commu-
nicators and steam heaters are in each room ; open fire places in 
the public and also in some sleeping moms; furnishing and table 
very good. 

The baths connected with the hotel comprise turkish, russian, 
electric and hot and cold salt water tub baths, all in charge of 
skilled attendants. Amusements, such as bowling, billiards, 
tennis, hunting and fi shing may be had, as also driving in the 
Elms park surrounding the hotel, which embraces some forty 

Other extensive acres, and is pleasantly laid out in lawns, walks and drives. 
li'::~!t~~·~~~!~e. Facing the park is a musical hall, erected at a cost of 30,000 

and arrnnged for balls, musicals and literary entertainments. 
Over six hundred thousand dollars have been expended by the 

Excelsior Springs company in the endeavor to make the place a 
desirable reso rt for invalidi:; and pleasure seekers. The whole 
is under the charge and operated by Mr. Chas. Fish, manager 
of the company, of whom descriptive pamphlets may be 
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FIG. 1. 

Fro. 2. 
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Jo'10 . 1. THE " ELMS HOTEL" AND OPERA HOUSE, AT EXCELS IOR SPRINGS, CLAY CO. 

FIG . 2. PROMENAUE AND TENNIS COURT, EXCEJ.S[OR SPRINGS. 
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obtained. The two plates opposite this and the next page 
illustrate the improvements and attractions of this resort. 

The waters collected and analyzed are those of the· Siloam 
well, the Regent spring and the Sulpho-Saline well, the latter al
ready discussed under a different class. 

T/1e Siloam Well (W.) is situated about a mile from Regent 
spring and is ten feet deep, the bottom being about three feet 

• A we ll 10 ft. deep. 
above the river level. A protecting wall, fifteen feet high, with 
.a wooden platform surmounted by a pagoda encloses it. Its 
flow is about 150 gallons per hour and its temperature 59° F., the 
.air being at 74°F . 

Results of analysis of the Siloam well water ( w. & R.): 
Grains in Gallon. (hams in Litre . 

.S ilica ..... .... . . ... . ... .. . (Si02) 1.5245 0.0261 
Alumina .................. (Al20 3) 0.0526 0.0009 
Ferric Oxide .............. (Fe20a) 0.8878 0.0152 
Manganic Oxide ..... . ..... (Mu20a) 0.1710 0.0021 
Lime .....•..•........... . (CaO) 8.0664 0.1381 
Magnesia .......... . .. .. .. (MgO) o. 7009 0.0120 
Potassa ................... ( K20) 0.2161 0.0037 
Soda .................. : ... ( Na20) 0.9813 0.0168 
Chlorine . . .. . ......... . ... (CI) 0. 7009 0.0120 
Sulphur Trioxide .......... (SOa) 0.8235 0.0141 
Carbon Dioxide . ..... . .... (CO2) 15.2188 0.2622 
Water in combinatio n .... . (H20 ) 3.1215 0.0534 

32 .4653 0.5566 
Oxygen .. ...... ..... . ..... (. 0 ) 0.1577 0.0027 

Mineral matter . .. . ...... . . 32 .307G 0.5539 

Fixecl resid ue ......... .. . . 21.5767 0.3694 
Spec. Gravity = 1.0008 

United as follows: 

Silica ... .... . ...... ...... . (Si02) 
Alumipa ... . .... .. .. . ..... (AI20 a) 
Ferrous Bicarbonate ...... (Fe H2(COa) 2) 
Manganou s Bicarbonate . . . (MnH2(Ca)2) 
Calcium Bicarbonate ... . .. (CaH2(COa)2) 
Magnesium Bicarbonate .. . (MgII2(COs)2) 
Magnesium Sulphate ...... (MgS04) 
Sodium Sulphate .......... (Na2S04) 
Potassium Chloricle ... .... (KCJ) 
Sodium Chloride .......... (NaC l) 

Mineral matter . . . ...... .. . 

,Oxygen for FeO . ..... ... . 

Grains in Gallon. 
1.5245 
0.0526 
2.1127 
0.3836 

23.1066 
2.2769 
0.2500 
l. l 700 
0.3400 
0.9000 

32 .2017 

0.1059 

Ana lysi8. 
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Regent Spr·ing. (" Ferro-Manganese Spring.") (w.) 
This, perhaps the most famous chalybeate spring in the State, 
is situated in the Fishing River valley. 

Location and Impmvements. It is completely protected from 
overflow by a circular limestone wall, three feet thick, set in 
Portland cement. The inside diameter of this wall is forty 
feet and its height twenty feet, The cement base or floor of 
this structure i's about ten feet above the level of the creek at 

_ . low water. Four springs occur here, the main one being the 
Four springs 1n an . 
'it~~o~~~':n~~ir~ Regent. This is of such a depth that the bottom is about level 

Water is carbon 
ated before 
bottling. 

with the surface of the water in the creek. It collects in a cir
cular well, five feet in diameter, and was sampled directly at 
its plnce of issue. For use, the water is pumped at present to 
the top of the twenty foot wall, where a flooring has been laid, 
on which stands a pagoda. Large quantities of it are shipped, 
and, to prevent the decomposition and precipitation of the iron 
and manganese bicarbonates ( a danger with every true chaly
beate water, which must be prevented to preserve its medicinal 
value), a block tin pipe takes it directly from the bottom of the 
spring to the bottling house, where it is carbonated and bottled, 
and in this manner rendered secure against change and deterio-
ration. The flow of water of this spring is about 200 to 400 
gallons per hour, though no measurements could be made,_ and 
its temperature 62.5 F,, the air being at 71 degree F. 

The Sulpbo-Saline well, already discussed under the third 
group of Chapter V., is situated near the hotel and furnishes 
hathing houses and visitors with a genuine " saline water." 



GEOLOGICAL SURVEY OF l\HSSOURI. REPORT ON l\IlNERAL W ATEHS-PL. XXIX. 

} , IG. 1. 

F.ta. 2. 
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Fw. 2. SILOAM WE',L AT EXCELSIOR SPRINGS. 
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Results of analysis of the Regent spring water ( w. & R.): 

(},rains in Gallon. Grams in Litre. 
Silica ................... (Si02) 
Alumina ........ . ......... (Al20 s) 
Ferric Oxide .............. (Fe20 3) 
Manganic Oxide ........... ( Mn20 :;) 
Lime ............. . ....... (CaO) 
Magnesia ..........• . ..... (MgO) 
Potassa ........ . .... . ...... (K20 ) 
Socla .................... . (Na20 ) 
Chlorine .................. (Cl) 
Sulphur Trioxide .... . ..... (S03) 
Carbon Dioxide .....••.... (CO2) 
Water in combination .. . .. (H20 ) 

Oxygen ................... (0) 

Mineral matter . .......... . 

Fixed residue . .. . ........ . 

0 .1156 0.0191 
0.2978 0 .0051 
1.5596 0.0267 
0.4379 0.0075 
9.9647 0.1706 
l.3200 0.0226 
0.4-206 0.0072 
1.1740 0.0201 
1.985!) 0.0340 
0.2278 0.0039 

20.1522 0.3450 
4.1209 0.0706 

----
42,7770 0.7324 

0.4498 0.0077 
---

42.3272 0.7247 

281302 0.481 6 
Spec. Gravity= 1.0007 

United as follo ws: 

Silica .................... (Si02) 
G1·ains in Gallon. 

1.1156 
Alumina .................. (Al20 a) 
Ferrous Bicarbonate .....• (F c H2(COa)2) 
Manganous Bicarbonate ... (MnH2(COa)2) 
Calcium Bicarbonate ..•.•• (CaH2( C03) 2) 
Magnesium Bicarbonate.,. ( MgH2(C08) 2) 
Magnesium Sulphate .....• (MgSQ4) 
Magnesium Chloride ....... ( M~Cl2) 
Potassium Chloride ... . .. ( KCl) 
Sodium Chloride. ; ........ (Na Cl) 

Mineral matter .. ........ . 

Oxygen ............ , ...... (0 ) 

0.2978 
3.4376 
0.9821 

28.8676 
3.7542 
0.3500 
0.4200 
0 .6700 
2 .2300 

42.1 274 

0.1998 

THE SPRINGS OF PLATTE COUNTY. 

CRYSTAL SPRING ( W.). 

Location. The only spring of the county which has been 
sampled and analyzed is Crystal Spring , one of four spring,; sit
uated about six miles from the Council Bluffs railway, in N. E. t, 
section 3, T. 51 N., R. :54 W. It has a fl.ow of about 100 gal
lons per hour, and is ownfld and operated by M. C. Park, of Park-

. 

A nalysis. 



Glacial drift 
covers the 
surface. 

Analysis. 
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ville, who reports a number o( private houses erected there for 
the accommodation of boarders, and who recommends the water 
for rheumatism, constipation, sore eyes, etc. The temperature 
of the water was 62° F., that of the air being 69° F. 

The whole region is drift-covered; pieces of grnnite-pudding 
stone, mixed with other pebbles, sand and clay, rest on the sand
stone shale-of th1s region. The springs in question flow from 
the sandstone direct, with others, probably of a different char
acter, in a neighboring gulch. 

Results of analysis of the Crystal spring water ( w. & R. ) : 

Silica ..................... (Si02) 
Alumina .. ,, ........ . ..... (.i l20s) 
Ferric Oxide .............. (Ff20 3) 
Lime ..................... (CaO) 
Magnesia ................. (MgO) 
Potassa ................... (K20) 
Soda .... , ... . ............. (Na20) 
Chlorine •................. (Cl) 
Sulphur Trioxide ......•... (S03) 
Carbon Dioxide ........... (C03) 
Water in combination ..... (H20) 

Oxygen ................... (0) 

Mineral matter .•.......... 

Fixed residue ............ . 

Grains in Gallon. (hams in L itl'e . 
1. 7406 
1.1624 
0.2978 
5.9052 
1.1098 
0.3739 
1.1448 
}.0346 

2.1554 
10.5136 

2.150!, 
----

27.4890 
0.2102 

27.2788 

19.8711 

0.0298 
0.0199 
0.0051 
0.1011 
0.0190 
0.0064 
0.0196 
0.0160 
0.0369 
0.1800 
0.0368 

0.4706 
0.0036 

0.4670 

0.3402 
Spec. Gravity= l.0004 

Unitecl as follows: 

Silica ... . ................. (Si 02) 
Alumina .................. (Al203) 

Ferrous Bicarbonate ....... (FeH2(COs)2) 
Cal::ium Bicarbonate ...... (CaH2(C0 8)2) 
Magnesium Bicarbonate ... (MgH2(C08)2) 
Magnesium Sulphate .•...• (MgS04) 

Sodium Sulphate .......... (Na2S04) 
Potassium Chloride ....... (KCl) 
Sodium Chloride •....•.... (NaCl) 

Mineral matter .... .... ... . 

Oxygen for FeO . ........ . 

Grains in Gallon. 
1. 7406 
1.1 624 
0.6752 

17.1008 
1.4600 
2.1400 
1.3000 
0,5900 
l.0800 

27.24cSO 

0.0298 
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FIG. 1. 'l'HE " CRYSTAL'' SPUINGS, ~'ORMERLY SILOAM SPRINGS, AT CRYSTAL SPRlNll 
P . 0 ., PLATTE CO. 

FIG. 2. THE "SANITARIUllI," AT S[LOAllI SPRINGS, GENTRY CO. 
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THE SPRINGS OF GENTRY COUNTY. 

SILOAM SPRING ( W.). 

Location. Only one spring or well, Siloam spring, of this 
county was sampled and analyzed . It is located in N. W. t, 
section 10, T. 64 N., 30 W., near Gara. Post Office, about twelve 
miles north of Albany, on the Chicago & Quincy railway. The 
well is 18 feet deep and has but a feeble flow, so that in very dry 

. . Cost of improve · 
weather 1t gives out, and large numbers of people cannot be rn ents. 

supplied l1y it. A good hotel of about one hundred rooms, and 
costing $20,000, has been erected near by. It is owned and 
managed as a sanitarium by Dr. J. J. Steinriede, who will, 01aim s rorit. 

on application, send pamphlet to intending visitors. The waters 
arn recommended by him for rheumatism, dyspepsia, general 
debility, etc. Its temperature was 56.5°F., the air being at 83° F. 

ResultR of analysis of the Siloam spring water ( w.): 

Silica ............. ... . ... . (Si02) 
Alumina ...•..••.•...•...• (AI20s) 
Ferric Oxide .............. (Fe20s) 
Lime •.• ... ..... ......... . (CaO) 
Magnesia .....••.......... (Mp;O) 
Potassa ................... (K20) 
Soda •........ -....•..••••. (N a20) 
Chlorine .................. (Cl) 
Sulphur Trioxide .......... (SOs) 
Carbon Dioxide ...• , .•..... (CO2) 
Water in combination ..... (H20) 

Oxygen .•.....•.....•.... (0) 

Mineral matter ........... . 

Fixed residue ......•. . .... 

Grains in Gallon. Grams in Litre. 

1.1916 0.0204 
0.0175 0.0003 
0.3270 0.0056 
3.0915 0.0531 
1.9976 0.0344 
0.1869 0.0032 
1.6413 , 0.0281 
1.4018 0.0240 
1.6822 0.0288 
8.5716 0.1464 
1. 7482 0.0410 

--- --
21.8572 0.3854c 

0.3154 0.0054 
- -- --

22.5418 0.3797 
---- --

15.5978 0.2655 
Spec. Gravity= 1.0011 

Analysis. 
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United as follows: 

Silica .. .. .. .. ............. (Si02) 
Alumina ... . .......... .... (AhOs") 
Ferrous Bicarbonate ....... (Fe H2(C0 3)2) 
Calcium Bicarbo1rnte ...... (Ca H2(COs)2) 
Magnesium Bicarbonate .. . (MgH2(C0~)2) 
Magnesium Sulphate . ..... (MgS04) 
Sodium Sulphate ..... . ... (Nn2S04) 
Potassium Chloride ........ (KC!) 
Sodium Chloride .... ....•. (NaCl) 

Mineral matter ... .. ..... . . 

Oxygen for Fe O ...... . .. . 

Grains in Gallon. 
1.1916 
0.0175 
IJ.7204 
8.9953 
5.4923 
1.4900 
1.2300 
0.l!920 
2.0800 

21.5091 

0.0327 

C. THIRD GROUP (SEMI-CHALYBEATE WATERS). 

Watei·s containing feiTous carbonate, magnesium cai·bonate, magnesium sulphate, 
and some calcium sulphate. This lattei·, as explained pi·eviottsly, involves the 
existence of ferrous sulphate. 

The reason for placing these waters in a group by themselves 
has already been sufficiently indicated; they possess therapeutic 
value like those of the two previous groups, but are stronger, 
more difficult of digestion and require more care in their use, on 
account of the calcium sulphate, which they contain. 



TABLE OF ANALYSES OF MISSOURI CHALYBEATE WATERS - THIRD GROUP . 

Silica .. .. . .. .. .. . .. .. .. .. . .. ...... ... . .. 
Alumina....... ...... . . . ........... . 
Ferrous Bicarbonate ....... . ............ .... .... . 
Calcium Bicarbonate .. . ...... . ... .. . . ........ . 
Mal!'.nesium Bicarbonate. .. . .. .. .. .. .. ..... .. 
Onlcium Sulpbate ..... . 
Magnesium Sulphate ... ......... . . .. ...... . . .. . .. 
So1.lium ~ulphate......... . . .......... . 
Potassium Sulphate . . ....... ...... ........ ..... .. 
Potassium Chloride.. .... . .. . . ......... .. ..... . . 
Sodium Chloride ........... . . . 

Total Mineral Matter . 

Specific Gravity . . ...... . 

The results are expressed in grains per gallon. 
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THE SPRINGS OF LIVINGSTON COUNTY. 

Two spl'ings are noticed in this county, Moss's Mineral spring 
N. W. of Chillicothe in Section 31, T. 59 W., 24 W. which is 
of little importance and was not sampled, and Mooresville Min
eral spring, near Mooresville. 

THE MOORESVILLE MINERAL SPRING ( W. ) . 

Location. This spring is owned J. J. Lawson. Several 
springs were originally known to exist here but became clogged 
up by degrees and ceased to fl.ow. Wells from seven to nine feet 
in depth were then dug to recovei· the water. These wells pen
etrate the shale and are worked with pumps ; the property is 

Valucofimprove-leased to Dr. Y. Fisk, of Mooresville, on the Hannibal & St. 
ments :md tem-
per1aturc of Joseph railway, who owns the hotel of sixteen rooms close by, wa er. 

Analysis. 

a bath house and improvements of the grounds representing an 
expenditure of several thousand dollars. Well No. 1 is the one 
analyzed and liad atemperatureof 61° F., the air being at 72° F. 

Results of analysis of Mooresville spring water (w. & R.): 

Silica .................... (Si02) 
Aiumina .............. .. .. (Al20s) 
Ferric Oxide .. • ..• .....• . (Fe20s) 
Lime ...... . ... , ..•...•. •• (CaO) 
Magnesia ............... - . (MgO) 
Potassa ........ .. ......... (K20) 
Soda ...................... (Na20 ) 
Chlorine ........ . . . ....... (Cl) 
Sulphur Trioxi<le ..... , • . (SOs) 
Carbon Dioxide ..•........ (CO2) 
Water in combination ••... ( H2U) 

Oxygen •.....•..• •......• (0 ) 

Mineral matter ..••....... 

Fixed residue .......... .. 

Grains in Gallon. 

1.5596 
0.3095 
0.0350 

23.7671 
2.3831 
0.5432 
J.9275 
l.86fll 

2i.9797 
19.4274 

3.9731 

77.7743 
0.4206 

77.3537 
--

63.6654 

Gmms in Liti·e. 

0.0267 
O.IJ05a 
0.0006 
0.4069 
0.0408 
0.0093 
0.0330 
0.0320 
0.3763 
0 .3326 

, 0.0680 

1.3315 
0.0072 

1.3243 

1.0900 
Sp. Gr.= 1.0013 
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United as follows: 
(J,rains to Gallon. 

Silica ..... ..... ..... ..... (Si02) 1.5596 
Alumina .•.......•........ (Al20s) 0.3095 
Ferrous Bicarbonate ...... (FeH2(COs)2) 0.0767 
Calcium Bicarbonate .....• (CaH2(COs)2) 35.5844 
Calcium Sulphate ......... (CaS04) 27 .8800 
Magnesium Sulphate ...... (MgS04) 7 .1600 
Sodium Sulphate ......... (Na2S04) 1.5100 
Potassium Chlorine ....... (KCI} 0.8700 
Sodium Chloride .......... (NaCl) 2.4000 

Mineral matter........... 77.3502 

Oxygen for FeO........ .. 0.0035 

THE SPRINGS OF WORTH COUNTY. 

THE FAIRVIEW MINERAL SPRING (w. ). 

The old Fairview Mineral spring is situated at Denver, in the 
southeastern portion of the county, just north of Gara in Gentry 
county. It is a well rather than a spring, about fifteen feet 
deep, completely bricked, but subject to overflow from the Value of improve

ments and tem -
neiO'hborinO' creek in times of hiCYh water. A small three story pcratnrc of 

" o t, water. 
brick hotel with eight bath rooms in the basement constitute the 
improvements. Its temperature was 58° F, that of the air being 
83° F. 

Results of analysis of the Fairview Mineral spring water ( w. 
& R.): 

Silica . . ........ ..... ...... (Si02) 
Alumina ... ...... ...... .. . (AI20s) 
Ferric Oxide ..... .. ....... ( Fe20s) 
Lime, ......... ........... (CaO) 
Magnesia ... .............. (MgO) 
Potassa. . . . . . . . . . . . . . . . . . (K20) 
Soda .... .. ... ........... (Na20) 
Chlorine .................. (Cl) 
Sulphur Trioxide ...... , ... (SOs) 
Carbon Dioxide ...•....... (CO2) 
Water in combination ..... (H20) 

• 

Grai11s in Gallon . . Grams in Litl'e. 
1.6005 0.0274 
0.7184 0.0123 
0.0818 0.0014 

22.9084 0.3022 
3 .2651 0.0559 
0.3387 C.0058 
2 0209 0.0346 
1.9859 0.0340 

17.4062 0.2980 
24,8364 0.4252 

5.5906 0.0957 

--
80.7529 1.3825 
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Oxygen ................... (0) 

Mineral matter ........... . 

Fixed residue ............ . 

0.4498 

80.3031 

62 .2943 

United as follows: 
Gmins in Gallon. 

Silica .. . .................. (Si02) 
Alumina .................. (Al202) 
Ferrous Bicarbonate ...... (FeH2(COs)2) 
Calcium Bicarbonate ...... (CaH2(COs)2) 
Calcium Sulphate ......... (CaS04) 
Magnesium Sulphate ...... (MgS04) 
Sodium Sulphate .......... (Na2SO.) 
Potassium Chloride ... ..... (KC!) 
Sodium Chloride .......... (NaCl) 

Mineral matter ........... . 

Oxygen for FeO ......... . . 

1.6005 
0.7184. 
0.1855 

45.9705 
17.4.500 
9.8000 
1.1700 
0.5400 
2.8600 

80.2949 

0.0082 

0.0077 

l.37'i8 

1.0665 
Spec . Gravity = I.OOH 

THE SPRINGS OF VERNON COUNTY. 

FAIRHAVEN SPRINGS (R). 

Location and Chamcte1·. The artesian well at Nevada has 
been noticed in a previous chapter. Here three additional 
analyses are given of springs at Fairhaven, about two and a half 
miles 1;orthwest of Harwood, on ihe Missouri, Kansas & Texas 
railway. This locality was formerly known as Connely Springs, 
and is situated in the W. t of S. W. t, Section 18, T. 37 N., 29 
W. Several springs, all more or less of the same character, 
issue, the main spring,. flowing aLout 100 gallonB per hour, 
being the one generally used by visitor,; and patients. It and 

Benefits claimed the Life well are said to have a marked effect on the kidneys 
for the waters. 

and to cure rheumatism. An artesian well was sunk to a depth 
of 138 feet and yields a water similar to that of the springs. 

Improvements. The property is controlled by the Fairhaven 
Town company, of Fairhaven and Nevada, who have built an 
hotel with 24 rooms, bath houses, some private residences, and 
have improved the grounds, spending on it in all, some $10,000. 

Value of Improve• Th t . l d t · 11 ·r db h ments. ey expec to srn { a secon ar esrnn we , 1 nee e, one t ou-





0 
~ 
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sand feet deep, to obtain an abundant supply of water for lake, 
domestic and other purposes. It is the intention to build up A.sanitarium tobc 

h . . d . I b b . l bnnt. ere a samtanum an summer resort; a circu ar may e o tamec 
by writing the company. 

Results or analysis of the Artesian well water (s.): 

Silica .................... (Si02) 
Ferric Oxide ............. (Fe20s) 
Lime ....•..•............. (CaO) 
Magnesia . .. ..•........•.. (MgO) 
Soda ..............•..•. , •. (Na20) 
Chlorine ........ .. . . ....... (Cl) 
Sulphur Trioxide. , ... .. ... (SOs) 
Carbon Dioxide ....•....... (CO2) 
Water in combination .. ... (H20) 

Oxygen ... . .......... ..... (0) 

Miue~al matter .... : ..... . 

Fixed residue ........... . 

Grains in Gallon. 
1.6939 
0.1986 

13.2825 
5.3971 
5.0107 
0.0292 

20.6596 
17.0962 

3.5424 

66.9102 
0.0066 

66.9036 

54.8131 

Grams in Litre. 
0 0290 
0.0034 
0.2274 
0.0924 
0.0850 
0.0005 
0.3537 
0.2928 
0.0606 

1.1448 
0.0001 

1.1447 

0.9377 
Spec. Gravity= 1.0007 

No organic matter. 
No IC. 

Trace of Li. 

United as follows: 

Silica .. ............. .... . . (Si02) 
Ferrous Bicarbonate ...... (FeH2(COs)2) 
Calcium Bicarbonate ...... (CaH2(COs)2) 
Magnesium Bicarbonate .. (M;::H2(COs)2) 
Calcium Sulphate ......... (CaS04) 

Sodium Sulphate .. ....... (Na2'W4) 

Sodium Chloride ...... .... (NaCl) 

Mineral matter ........... . 

Oxygen for FeO.... . . . . . 

Grains in Gallon. 
l.6939 
0.4418 
9.6144 

19.481 7 
24.186[ 
11.4177 

0.0481 

66 .8837 

0.0199 

Analysis. 

( 
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Results of analysis of the Main spring water ( s.): 

Silica ..................... (Si02) 
Ferric Oxide .............. (Fe20s) 
Lime ... . ......•.......... (CaO) 
Magnesia ................. (MgO) 
Soda ..................... (Na20) 
Chlorine .................. (Cl) 

Analysis of Main Sulphur Trioxide .......•.. (SOa) 
spnng water. 

Carbon Dioxide ............ (CO2) 
Water in combination ...... (H20) 

Oxygen .................. (0) 

Mineral matter .. ......... . 

Fixed residue . . .......... . 

Grains in Gallon. (hams in Liti·e. 
1.6939 
0.8177 
4.9648 
3.8316 
3 .'8726 
0.0175 

11.9857 
8.5218 
1.9272 

----
37.6328 

0.0039 
----

37.6289 

31.4408 

0.0290 
0.0140 
0.0850 
0.0656 
0.0663 
0.0003 
0.2052 
0.1460 
0.0330 

0.6444 
0.0001 

0.6443 

0.5383 
Spec. Gravity= 1.0008 

No organic matter. 
NoK. 

Traces of Li Mn . 
United as follows: 

Silica ..................... (Si02) 
Ferrous Bicarbonate ...... (FeH2(COs)2) 
Calcium Bicarbonate ...... (CaH2(COs)2) 
Magnesium Bicarbonate ... ( MgH2l COs)2) 
Calcium Sulphate ......... (CaS04) 
Sodium Sulphate ........ . . (Na2SO.) 
Sodium Chloride ..... . .... (NaCl) 

Mineral matter ........... . 

Oxygen for Fe 0 .......... . 

Gi·ains in Gallon. 
1.6939 
I.8193 
0.1701 

13.0860 
11.9143 
8.8347 
0.0288 

37.5471 

0.0818 

Results of an:ilysis of the Life well water (s.): 

Silica ..................... (Si02) 
Ferric Oxide . . . .. . ........ (F20s) 
Lime ...•................. (CaO) 
Magnesia ....... ......... . (MgO) 
Soda ..•....... . .......... (Na20) 
Chlorine ..... ............ . (Cl) 
Sulphur Trioxide .... . .. .. . (SOs) 
Carbon Dioxide ..•...•.... (CO2) 
Water in combination . . ... (H20) 

Gmins in Gallon. 
1.8107 
0.9846 

19.5848 
9.1237 
6.9625 
0.0467 

35.6184 
20.0722 

4.3160 

97.4696 

G1·ams in Litre 
0.0310 
0.0160 
0.3353 
0.1562 
O. ll 92 
0.0008 
0.6098 
0.343G 
0.0739 

---
1.6858 
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Oxygen ................... (0) 

Miacral matter .. ... ... . .. . 

Fixed residue ........ ... .. 

0.0105 

97.4591 

83.1070 

United as follows: 

0.0002 

1.6856 

1.4399 
Spec. Gravity= 1.0012 

No orgaaic matter. 
Trace of Mn. 

Gi·ain.~ in Gallon. 
Silica.... .. .. . . . .. . . ..... (Si02) 
Ferrous Bicarbonate ...... (FeH2(C03)2) 
Magaesium Bicarbonate ... (MgH2(C03)2) 
Calcium Sulphate ....... . .. (CaS04) 
Rodium Sulphate .. .. . .... . (Na2S04) 
Sodium Chloride .. ... ..... (NaCl) 

Mineral matter ........... . 

Oxygen for F e 0 ........... · 

1.8107 
2.0794 

32.2742 
47.5616 
13.5628 
0.0769 

l/7.3656 

0.0935 

THE SPRINGS OF DAVIESS COUNTY. 

JAMESPORT l\"llNERAL SPRINGS ( W.). 

Location. The only water of this county analyzed is that 
of the Jamesport Mineral springs .in N. W. t of S. E. t, 
Section 27, T. 60, Range 26 W., near Jamesport, on the Chi
cago, Rock Island & Pacific railway. They are owned by E. 
Martin, and operated by J. A . Kintner, both of the latter place. 
Four wells exist all in a space of 100 feet square, sunk about 27 Flow of water. 

feet deep in the drift. The flow of water to each is moderate; 
it is a question whether dry weather or large use would not 
exhaust them. A bath house, shown in Fig. 1 of the opposite Accommodation 

plate, has been huilt for the use of patients, the town itself offered. 

furnishing sufficient hotel accommodations for them. The tem-
perature of the water was 56~F. (No. 1), and 55° F. (No. 2), 
the air being at 64°F. 



Analysis. 
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Results of analysi;; of the Jamesport well water· (w. & R.): 

Silica ..................... (Si02) 
Alumina ............. .. . .. (A l20~) 
Ferric Oxide .............. (Fe203) 
Lime ................. .. .. (CaO) 
Magnesia ....... .......... (MgO) 
Potassa ............. .... .. ( K20) 
Socia ...................... (Na20) 
Chlorine .................. (Cl) 
Sulphur Trioxide ..... ..... (SO~) 
Carbon Dioxide ... ... ..... (CO2) 
Water in combination . ... . (H20) 

Oxygen .. .... . .... .... .... (0) 

Mineral matter ... . ..... . . . 

Fixed residue ...... '. .. .. 

Grains in Gallon. 
1.4602 
0.0526 
0.5374 

12.0149 
2.2605 
0 .3446 
1.0923 
0.1752 
G.9975 

18.4112 
3. 7659 

----
47. 1123 
0.0409 

---
47.0714 

34.099() 

Grams in Litre 
0.0250 
0.0009 
0.0092 
0.2057 
0.0387 
0.0059 
0.0187 
0.0030 
0.1198 
0.3152 
0.0645 

0.8066 
0.0007 

0.8059 

0.5838 
Spec. Gravity= 1.0000 

Unitecl as follows: 

Silica .... .. ... .. . ......... (Si02) 
Alumina ...... , ........... (Al20 3) 
Ferrous Bicarbonate .... ... (FeH2(C03)2) 
Calcium Bicarbonate ... .. . (CaH2(C03)2) 
Calcium Sulphate.... . . .. . (CaS04) 
Magnesium Sulphate .. . ... (MgS04) 

Potassium Sulphate ....... (K2S04) 
Sodium Sulphate .......... (Na2SO,) 
Sodium Chloride . .... ..... (NaCl) 

Mineral matter . .. ........ . 

Oxygen for Fe O. . . . .... . 

Grains in Gallon. 
1.4602 
0.0526 
1.1 958 

32. 7891 
1.6800 
6.7700 
0.2000 
2.5000 
0.3700 

47.0177 

0.0537 

THE SPRINGS OF MONROE COUNTY. 

THE HARIUS WELL (w.). 

Location. The Harris well or" Fb11ntain of Youth " is situated 
in section 17, T. 53 N., 12 W ., near Middle Grove, some six 
miles south of Evansville, on the Missouri Pacific rail way. It is 

uneotfourwells one of four wells sunk some twenty feet deep into sandstone or 
m sandstone. 

sand. It is the property of T. T. H arris, who has ei·ected a bath-
house for the use of patients, and bas otherwise improved the 

/ 
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FIG. 1. 
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l>' w. 2. llAltLUS MTNEHAL WELL, MONROE CO. 
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spot, and F ig . 2 of Plate XXXV. g ives some idea of the location. 
Boardin2: may be had at a short distance from the wells. Printl!cl Accommodations 

~ offered. 
circulars inviting invalids to try the waters, are distributed on 
application. The water ha;; a temperature of 58° F., the air 
being at 52° F. 

Resulb; of the analysi,; of the Harri:; well wntcr (w. & H.): 

Silica .................... ( Si02) 
Ferric Oxi.l e .............. ( Fe2Ca) 
Lime .•...•............... (CaO) 
Magn esia ........ ... ...... (MgO) 
Potassa . . ... .. ... ......... ( K20) 
Soda ............ .. ........ ( Na20) 
Chlorine .................. (Cl) 
Sulphur TrioxiJc ...... ... . (SO:i) 
Carbon Dioxide ........... (CO2) 
Wutcr in combination .. .... (H20) 

Oxygen .. .. ............. .. (0) 

Mineral matter ........... . 

Fixed r esid ue ............ . 

Grains in Gallon. 
1.9976 
1.4602 

37.4758 
9.4682 
1.5421 
4.3515 
1.6355 

38 .2819 
44.7878 

9.1612 

150.1618 
0.3680 

149. 7938 

118.2387 

Gi-ams in Litre. 
0.0342 
0.0250 
0.6416 
0.1621 
0.0264 
0.0745 
0.0280 
0.6554 
0. 7668 
0.1568 

2.5708 
0.0063 

2.5645 

2.0243 
Spec. Gravity = 1.0009 

Unitecl as follows: 

Sili..:a .... . ............... (Si02) 
Ferrous Bicarbonate ..... (FdI2(COa)2) 
Calcium Bicarbonate ...... (CaH2(COa)2J 
Calcium Sulphat.e ..... .... (CaS04) 

Magnesium Sulphate . ..... ( MgS04) 

Sodium Sulphate .•.•...... (N. 8)4) 
Potassium Chloride ....... ( KCI ) 
Sodium Chloride ... . . ..... ( NaCl) 

Mineral matter ........... . 

Oxygen for FeO ........ .. 

Gi-ains in Gallon. 
1.9976 
3.39 13 

79.4289 
24.2800 
28.3100 

9.0200 
2.4500 
0.7700 

149.6478 

0.1460 

THE SPRINGS OF HENRY COUNTY. 

THE FORD SPRING ( W.). 

Location. This well ( probably supplied by a spring) is situ
ated in the town of Montrose at the corner of Seventh street and 
Missouri avenue. The well is about twenty-five feet deep and 

12 
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the water is obtained by pumping. It has been improved to 
some extent and is used a great deal by people Jiving in th e 
vicinity. The water is remarkable as containing a large amount 
of the sulphates of the alkalies and alkaline earths in solution, 
which are probably derived from the oxidizing pyrite in the 
shales below. 

Results of the analysis of the Mont rose well water (w.): 

Silica ........... .. .. ...... (SiO,) 
Ferric Oxide ...... . ....... (Fe20 :,) 
Lime .......... .. .•... ... . (CuO 
Magnesia ................. (MgO) 
Potassa .••.••...•.•••• . ... (K20 ) 
Soda . ......... . . .. . . . . . .. ( Na20 ) 
Sulpnur Trioxide . . ........ ( S 0 3) 

Chlorine .................. (Cl ) 
Carbon Dioxide .. ........ . (CO2) 
Wnter iu co mbination . ... . (H20) 

Oxygen .... .. .... ......... (0) 

Mineral matter •..... .. ... . 

Fixed res idue .......... .. . 

Grains in Gallon. Grams in Liti·e. 
0.5140 O.OG88 
2.3490 0.0402 

35.7008 0.6112 
6.7964 0.1164 
1.1000 0.01 88 
8.5197 0.1459 

64.6280 1.1064 
0.0752 0.0013 

15.5754 0.2666 
3.1858 0.0545 

----
138.4443 2.3701 

0.016\J 0.0003 
----
138.4274 2.3698 

127.453!) 2.1820 
Spec. Gravity = 1.0002 

United as follows: 

Silica . .................... (Si02) 
F errous Bicarbonate ...... (FeH2(COa)2) 
Calcium Bicarbonate . . .. .. (CaH2(COa)2) 
Calcium Sulphate .. ..... . . (CaS04) 
Magnesium Sulphate ...... (MgS04) 
Potassium Sulphate . ...... ( K2S04) 
Sodium Sulphate .......... (Na2S04) 
Potassium Chloride ... . .... ( KCl) 

Mineral matter .. .. ..... .. . 

Oxygen for Fe O . ... .. .. . . 

Grains in Gallon. 
0.5140 
5.2265 

23.9161 
66.6243 
20.3892 
1.8516 
19.5128 

0.1580 

138.1925 

0.2349 



SULPHUR WATERS. 179 

CHAPTER IX. 

SULPHUR WATERS. 

Waters containing, as theil" remedial agent, sulphur in the form of sulphide or 
sulphydrate: often also fi·ee sulphuretted hydrogen gas. 

CHARACTl<JR AND CLASSIFICATION. 

The reasons for excluding from this class of waters those 
which contain sulpburetted hydrogen in the free state merely, 
have been given m a previous chapter. All brines or sulpho
saline waters in which small quantities of this gas occur, are 
therefore discussed elsewhere and may be examined in Chap-
ter V. The free gas, though obtrusive enough in one way, .d d 

Sulph1 es an 
is com[)aratively without effect on the system while sulphides sulphydrates act 

' ' strongly upon 
sulphydrates and doubtless also tbio-sulphates are potent the system. 

and their action quickly discernible. The number of waters, 
coming within the limits of this definition, is small. They 
must all contain carbonates and perhaps alkaline carbonates so 
as to properly bind the hydrogen sulphide. A greater or smaller 
amount of alkali would determine the existence of sulphur as 
sulphide or sulphydrade, and in conformity with this fact 
the suggestion has been made elsewhere. to divide the waters 
of this class into three groups; those containing sulphides 
( strongly alkaline watet·s) ; those containing sulphydrates D\11

:J~ns-!-!~pe. 

( feebly alkaline or neutral waters) and those containing either 
of these two substances and tbio-sulphates in addition. Only 
two waters of this class, both coming from the western part of 
the State, Cass county, have been examined, though attention is 
called here to their resemblance to the Greenwood water from 
the southern edge of Jackson county. No classification of the 
two is attempted. 
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THE SPRINGS OF CASS COUNTY. 

The two springs investigated by the Survey are found in the 
southwestern corner of Cass county, which is the middle of tbe 
western tier of counties, being the seventh from either north or 
south. They are remarkable for their large contents of alkaline 
carbonates and have clearly a common origin; their location is 
readily accessible from Kansas City by the K. C., N. & Ft. S. 
railway, and their reputation is spreading. 

M'LELLAND'S SPRING (HOVEY). 

Location. This spring or rather well is located in S. E. t, N. 
W. t, Sec. 22, T. 43 N., 33 W., about five miles N. E. of Drexel 
on the above mentioned railway, and was dug aud drilled in the 
fall of 188~. After reaching a depth of 17 feet from the surface 
the hardness of the rocks - compact blue limestone- compelled 
the employment of a drill, and a nine inch hole was sunk to a. 

Flowotwaterandtotal depth of 75 feet; a strong stream of water, with 
depth of v,ein. an estimated fl.ow of about five gallons a minute, came in from 

the north, when the drill had descended 45 feet and was 
the only seam of water that was struck. The property was 
bought in 1885 by M. A. McLelland, of the post-office of that 
name, who put a water-tight galvanized iron pipe · from the ~ur
face to the drill hole, and carefully filled in the old dug portion 
with brick laid in hydraulic cement · and sand, so as to exclude 
ali surface water. Neither season nor rain seem to influence the 
fl.low of water, which rises within 25 feet of the surface, or 
20 feet above its inlet, as demonstrated by steady use. 

The water is lifted by means of a tubular galvanized iron 
bucket, is strnngly impregnated with sulphuretted hydrogen and 
has a temperature of 55° F. (the sample was taken on October 
5, 1892). It is used to a considerable extent by local patients 

Beneficial ill cer. . h" d d" h I . taln diseases. and 1s also s 1ppe to a 1stance, t e argest amount sent 111 one 
day having been 140 gallons. It is recommended by the owner 
for Bright's disease, dropsy, dyspepsia, eczema and skin diseases 
in general and in all disorders of the liver. 

A white sulphur spring, which had existed in a dry branch 
south of the present well, dried up when the latte1· was sunk and 
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was in all probability tapped, as its point of issue is on a Ie,·el 
with the stand of water in the well. 

Result s of analysis of the water of McLelland well ( s.) :-

Grains in Gallon. Grams in Litre. 
Silica .................... (Si02) 0.7009 0.0120 
Lime...... .. .. . . .. .. .... (CaO) 0.3505 0.0060 
~Iagnesia ................. (MgO) 0.1694 0.0029 
Soda ..................... (Na20) 45.9043 0.7859 
Sulphur Trioxide ...•. .. , . (SOa) 4.2697 0.0731 
Chlorine .................. (Cl) 5.4613 0.0935 
Carbon Dioxide ........... (CO2) 54A79 0.9327 
Water in combination ..... ( H20) 10.4588 0.1791 
Hydrogen Sulphide ........ ( I-l2S) 0.0526 0.0009 

---
121.8465 2.0861 

Oxygen ......... ....... .. . 1.2558 0.0215 
--

Mineral matter ..... ... ... . 120.5907 2.0646 
---

Fixed residue ........... . 82.8953 1.4192 
Spec. Gravity= 1.00 

Trace of iron present and a larger amount of sulphuretted hydrogen than 
here given. 

United as follows: 

Grnins in Gallon. 
Silica .................... (Si02) 0.7009 
Calcium Bicarbonate ...... (CaH2(COaJ2) 1.0119 
Magnesium Bicarbonate ... (MgH2(COa)2) 0.6196 
Sodium Bicarbonate ...... (NaHCOs) 191.5590 
Sodium Sulphate ......... (Na2S04) 7.5758 
Sodium Chloride .... .... .. (NaCl) 9.0009 
Sodium Sulphide .......... (Na2S) 0.1226 

Mineral matter .......... . 120.5907 

ELLTOT'.f'S WELL (HOVEY). 

Location. This well is situated in Drexel anu is the property of 
W.R. Elliott of the same place. Like the McLelland well it was 
dug 20 feet into very hard limestone and then continued by a drill 
44 feet farther, the last 4 feet in black slate or shale, through 

.A.nalysiL 

I · h h · I l I · t t t d , Condition and w 11c t e water issues s ow y. t 1s no as ye protec e agamst 110w of spring. 

the inflow of water from nearer the surface. The watet· is 
lifted by means of a pump. At the time of visit its temperature 



A weak sulphur 
water. 

Analysis. 
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wns 58° F. Another drilled well in Drexel furnishes, from 
apparently the same stratum, a weak sulphur water, all of which 
waters are remarkable for their softness in washing, which is 
sufficiently explained by the large amounts of alkaline carbon
ates, which they contain in solution. 

Results of analysis of the water of Elliott's well ( s.): 

Grains in Gallon. Grarns in Litl'e. 
Silica ..................... (Si02) 0.6425 O.OllO 
Ferrous Oxide ............ (FeO) 0.2103 0.0036 
Lime ..................... (CaO) 0.8177 0.0140 
Magnesia ............. . ... (MgO) 0.6367 0.0109 
Soda ..... . ............... (Na20) 37.8614 0.6482 
Sulphur Trioxide .......... (SOa) 3.5922 0.0615 
Chlorine ................. . (Cl) 6.0279 0.1032 
Carbon Dioxide ..... ; ..... (CO2) 44.5785 0.7632 
Water in combination ...... (820) 9.1176 0.1561 
Hydrogen Sulphide ....... (I-hS) 0.2628 0.0045 

---
103.7476 l .77G2 

Oxygen .........••••....... 1.50 I L 0.02-57 
---- --

Mineral matter .. ......... . 102.2465 1. 7 505 

Fixed residue ........... .. 10.ssn 1.:n28 
Spec. Gravity= 1.0 

A larger amount of sulphuntted aydrop;en than here given present in water . 

United as follows: 

Silica ..................... (Si02) 
Ferrous Bicarbonate ...... (FeH2(COa)2) 
Calcium Bicarbonate ...... (CaH2(C03)2) 
Magnesium Bicarbonate ... (MgH2(COa)2) 
Sodium Bicarbonate ...... (NaH2C03)2) 
Sodium Sulphate .......... (Na2S04) 
Sodittm Chloride .......... (NaCl) 
Sodium Sulphide .......... (Na2 S) 
Mineral matter •.......... 

Oxygen for Fe O ......... . 

Grains in Gallo1i . 
0.6425 
9.5199 
2.3656 
2.3246 

7!).4587 
6.3784 
9.9297 
0.601(; 

102.0255 

0.0210 
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CHAPTER X. 

EUROPEAN AND MISSOURI MINERAL WATERS 
COMPARED. 

INTRODUCTORY REMARKS. 

At the close of this investigation into the character and pres
ent development of the mineral waters of Missouri it becomes 
desirable for comparative purposes -to cast a glance over the 
mineral waters of other places. A consideratioa of the composi
tion, natural advantages and improvements incideut to utilizing 
to the fullest extent the curative properties of the waters, as 
well ns the kind of environment that had been called into existence 
by the expenditure of money under the auidance of know!- Environment of :,:, • . springs. 

edge and taste, seemed to promise, not only interesting informa-
tion, but hints and suggestions for the proper realization of 
enterprises, into which citizens .of Missouri have put more than 
a million of dollars already. · 

To this encl a selection from the exceedingly large number of 
European mineral waters has been made and the points, that. 
should determine this selection, were carefully considered. The 
object, evidently, was not merely to select for comparison a 
mineral water, whose composition was more or less closely allied 
to our own; such selection would have been devoid of value and 
imparted no lesson. Waters had to be chosen, similar, of 
course, in composition to our own; but they had to possess rep
utations far beyond the confines of their immediate localities; 
they had to have been under the close personal observation of 
diverse skillful physiciane for a SP-ore of years; they had to have Spt~~~g~~~~!~u}~; 
acquired a fame as effective remedial agents in cerlain ~pecific comparison. 

diseases; they had to offer in the conslructioo of their hath-
buildings all that modern science could suggest for the relief of 
sufferi!1g or the restoration of health, and finally, they had, in 
the surroundings or environment, to afford that degree of com-
fort and repose, which sick or well derive from the proper satis-: 
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faction of theil' physical and spiritual wants. Such conditions 
are found nowhere in so great pel'fection as in Europe. 

Many ill lssouri · 
waters of gren t 
therapeutic 
value. 

It was plain, that famous mineral water re:;orts bad to be 
chosen; not so much fol' any similarity in the composition of 
Lheir waters with our own, but to serve as examples after which 
to fashion our own sanitaria of the future. Many mineral 
waters of Missouri are of great tber:ipentic value; they compare 
well with . some renowned mineral waters of Europe, and the 
expectation of seeing their .;,irtues spread rests upon a ·solid 
foundation of facts . Much, however, which so conspicuously 
characterizes European baths, is yet lacking, and the hope 
is cherished that the following pages may serve as hints to 
remedy this want. 

Heal th resorts 
should keep 
records of th e 
weather . 

For the proper comparison of analyticnl results each analysis 
was converted into the terms used in this report. In many 
instances where numerous analyses, made at different times and 
by different chemists, existed, those of most recent date were 
preferred; and, finally, all values for recalculation were chosen 
from Hanclbuclt der Balneotltempie by Dr. H. Helfft, Berlin, 
" 1882/' with the remark, however, that while some were ex
pressed in grams per · litre, others were expressell in parts per 
thousaqcl; this, as explainell elsewhere, may introduce a slight 

· error which, while unavoidable, is devoid of practical import, 
and does not alter the reliability of the figures given. The state
ments concerning the diseases benefited by the waters were taken 
from the same work. The historical notes are from Osann; 
the descriptions from various sources. 
' One word in addition to hints which the following descriptions 
may give, as to what health resorts, striving to be sanitaria, should 
undertake to do: 1. To kePp weathei· 1·eco1·ds, emb1·acing daily 
obsei·vations of tempemture, sunshine, !tumidity of lite atmosphere, 
velocity and direction of winds and barometric pressure; 2. To 
pi·ovide good working systems of ventilation and sewemge; 
3. To secui·e an ample supply of pure and wholesome waters. 

To facilitate ready comparison between the wat<>rs described 
in this chapter and Missouri waters, the same classification is 
introduced and the classes will be considered in the same order, 
beginning with the Muriatic Waters. 
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MURIATIC WATERS. 

The muriatic waters represent an endless variety in the com
position aml strength of their constituents and find an abundant 
use both for drinking, when not too strong, and for bathing. Few muriatic 

The characlerisiics, however, of a watering place whose reputa- fE!),~~~otprom

tion rests solely upon the presence of brines, is not sufficiently 
pronounced to impart by its description a useful lesson; none 
are therefore mentioned except the Harrowgate waters at the end 
of this chapter, which are rich in free sulphuretted hydrogen. 

ALKALINE WATERS. 

Two representative alkaline waters, one from France, and lhe 
other from Germany, and each probably the most famous of the 
mineral wate1·s of the country in which it occurs, have been 
selected for comparison. It is true, both are, in a measure, 
thermal waters, but, as the object of these pages is partly to sug
gest to per~ons in control of Missouri minernl water resorts what 
really renders many of the European sanitaria so important and 
conspicuous, famous watering places had to receive the preference 
over those, whose closer resemblance in lhe composition of their 
springs to our own was joined to obscurity. Prudence spurred 
hy hope and emulation is productive of fruits, but should always 
be rest.rained by the weight of facts and conditions. Sapienti sat. 

VICHY IN FRANCE. 

Vichy, a town of about 6,000 inhabitants is, siluat~d in the 
Department of I' Allier on the right side of tbe stream of the same 
name and distant from uyons in the south of France, about 150 
miles. The volcanic mountains of the Auvergne, which for a 

· · Waters derived 
hundred years have yielded to ::,O'eolo()'y such stores of interesting from volcauic 

• o rocks. 
knowledge, take their rise here and are the seat of the waters 
that make Vichy's fame. Its importance as a watering-place or 
sanitarium dates back little more than a hundred years. Within 
this time a new quarter of the town has been built, consisting of 
villas, hotels, halls and the various public buildings necest'ary to 



Flow from the 
springs Is very 
large. 
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the proper and comfortable use of a mineral water, all of which 
exhibit a high degree of elegance and taste. 

Vichy is situated 733 feet above sea level in a charming valley 
surrounded on all sides by wooded hills of moderate height. 
Thirteen springs of a nearly uniform composition, arise here .lt 
no great distance from each other with temperatures ranging 
from 112°F., rende1·ing its waters thermal, to 61° F., the temper
ature of an ordinary col<l spring. The combined flow of these 
is abundant so that during a season of four months besides the 
considerable amounts of water consumed by drinking; 3,000 
baths are furnished daily and a large quantity of the waters, 
reaching to b undre<ls of thousands of bottles a year, is sokl 
abroad. 

The waters of the thirteen springs, as already indicated, 
have nearly the same composition, so tht,t, the analysis of the 
" Grande G1·ille," though a thermal spring, represents fairly 
well the composition of the cold springs. It was chosen as being 
the must famous of the numbe1· and the one with which a 
"cure" is usually finished. A purely alkaline water without 
admixture of other differently acting salts, it may be consumed 
in considerable quantities, up to ten glasses a day and even 
more, and proves, with a proper regime in diet, quickly effica
cious. Wine and · acids, must of conrse, be avoided as counter-

wt;:~~!aJl1~ acting the effect of the water in rendering the urine and 
large quantities. probably other secretions of the body, alkaline. This alkalinity 

manifests itself very quickly; a gla$S or two of the water swal
lowed in the morning, or a bath taken in il imparts in half an 
hour an alkaline reaction to the urine, which it retains for eight 
or te11 hours afterwards. 

The indications for Vichy are chronic catarrh of t~e letomach, 
dyspepsia, catarrh of the intestines, gall ducts and urin:lry 
o_rgans, gall stones, stones in the bladder, liver diseases, gout 
and diabetes; contra-indications are all inflammatory tendencies 
and organic lesions of the heart, lung or liver. 

EMS IN PRUSSIA (PROVINCE NASSAU). 

Ems is situated at the junction of the foothills of the Wester
waltl and Taunus mountains in a bend of the river Lahn about 



EUROPEAN AND MISSOURI MINERAL WATERS COMPARED. 187 

ten miles from Koblenz and possesses nn elevation of 291 feet 
above sea level. On account of its position mornings and nights 
·tre cool ·md damp and sudden chancres of temperature not in- Chauges lu tem -
~ (. , o perature fre-

freq uen t, so that persons with tendency to catarrh of the mu- queut. 

cous membrane have to exercise great caution. The place, 
stretching along l>oth sides of the river, has numerous large and 
elegant hotels, attractive private residences and substantial and 
appropriatf' public buildings, which, in most part, with the 
majority of the springs belong to and are controlled by the 
Government. 

The composition of the waters of the nine springs, known to 
exist, is much alike, though their temperatures differ, and is 
quite similar to that of the Vichy waters, excepting that a greater 
amount of sodium chloride or common salt is carried by the 
German waters. The H.raenchen, as perhaps the most famous of 
the nine springs, has been selected for representation, though 
possessing a temperature of 95° F. 

Indications for Ems are catarrh of the mucous membrane of 
the respiratory passages, of the digestive tracts and of the 
urinary organs; hyperremia of the liver with torpor of the gall 
bladder, and certain forms of female diseases; contra-indications 
are a tendency to active congestions of the mucous membranes, 
phthisis of the lungs and excessively enfeebled constitution. 

RESULTS OF ANALYSES OF FOREIGN ALKALINE WATERS. 

Res11lts expressed in grains per gallon. 
Vichv. Ems. 

Grande Grille. Kraenchen. 
Bouquet. F1·esenius. 

Silica .................................. . 4.0887 2.9030 Analyses. 
Ferrous Bicarbonate ........... . .............. . 0,2598 0.1299 
Calcium Bicarbonate ..... .. .................. . 28.5186 14.2068 
Magnesium Bicarbonate ....................... .. 20. 1867 13.7912 
Potassium Bicarbonate ....................... . 22.5937 
Sodium Bicarbonate...... . . . . . . . . . . ......... . 319.4420 129.4G46 
Potassium Sulphate ............................ . 2.1495 
Sodium Sulphate ............................ . 16 .9973 1.9567 
Sodium Chloride. . . . . . . . .................... . 7.8269 57.4228 
Sodium Phosphate .......................... .. 7.5923 0.2044 
Sodium Arsenite ............................. . 0.1752 0 59581 

---
Mineral matter.... . .... . . . . . .. . . . . .. . . . . ..... 427.6822 222.824-7 

1 S11111 of eil!ht substances instead of Sodium Atse11iLe. 
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COMPARISON WITH MISSOURI ALKALINE WATERS. 

By Arthur Winslow. 

On comparing the results of the analyses of Lhe two foreign 
waters just given, with those occurring in Missouri of the same 
class, we find that the total mineral matter in the latter is ve1y 

Ml~~~~~~;\er much less, the maximum amount being 94.05 grains to the gal-
~a1e;:~;!!~1~nu lon, whereaH the Vichy water has over 400 grain,;:. The amounts 

of important constituents are hence correspondingly less. 
Sodium bicarbonate is the principal constituent of these foreign 
waters , while in the Missouri waters it is present in nn entirely 
insignificant quantity. The amounts of calcium and magnesium 
bicarbonates in the Missouri waters are more nearly comparable 
and the same may be said with regard to the sodium chloride. 
The amount of sodium sulphate corresponds more neady to that 
contained in the Ems water. Indeed, with the exception of the 
fact of the small amount of sodium sulphate contained in the 
Clinton Water Works well water, it is similar to the Ems water; 
but, of course, the elimination of over 100 grains of this salt is 
an important consideration and affects its medicinal value very 
considerably. 

In order to bring the amounts of mineral matter in Missouri 
c~~~~~:iti~:t~~e waters up to those of these foreign waters, a great concentration 

~~1:r.~r:i~Yii~.0
f would have to be made; for instance, in the case of the Cusen

bury spring water, the constituents would have to be multiplied 
over seven times, and, in the case of the Clinton Water Works 
water, over three times. 

The results of such concentration are expressed in the fol
lowing table, and, as is there to be seen, the waters are not 
dissimilar to that of Ems. 

CUSENBURY SPRING, KANSAS CITY. 

The amounts of all constituents p1·esent are multiplied by the factoi· 7 .24. 
Gmins in Gallon. 

Silica.................................... . . . . . . . . . . . . . . . . 7.6111 
Alumi11a........... . .............. . . . . . . . . . . . . . . . . . . . . . . . . 23.i585 
Calcium Bicarbonate......... . .. . . . . . . . . . . . . . . . . . ....... . 149.4929 
Magnesium Bicarbonate .. . ............................... . 
Sodium Bicarbonate.. . . . . . . . . . . . . . . . . . . . . . .. . ........... . 
Sodium Sulphate ........ , . . . . ....... .. .................. . 
Potassium Chloride .................. . .................... . 
Sodium Chloride ..... . •......... . ......................... 

22.2846 
10.3370 

6.2988 
3.2:J85 
0.2182 

Total .................................... . . ........... 2~2.7996 
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CLINTON WATER WORKS WELL. 

Facloi- of multiplication is 3.35. 
Grains in Gallon. 

Silica.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 7826 
Calcium Bicarbonate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.4487 
Magnesium Bicarbooatl"...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.2096 
Sodium Bicarbonate.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0568 
Calcium Sulphate..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 .3809 
Potassium Chloride...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.8628 
Sodium Chloride ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 9605 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. ... ~22.3019 

SULPHATIC WATERS. 

The waters chosen to illustrate this class are placed, as was 
done in the case of Missouri waters, in two divisions; to the first 
belong the waters of Karlsbad, Marienbad and Friedrichshalle 
and to the second the waters of Alexis bad ancl Muskau. The two 
latter, representing the vitriol an<l alum waters, though doubt
less possessing each its own individual merits, are of inferior im
portance compared to the others, and are adduced only for tbe 
sake of completeness. This is especially striking in the case of 

Analysis. 

Karlsbad, which is visited annually by over 30,000 persons in Karisbadisvisited 
by manv people . 

search of health and, in a less degree only, by Marien bad and · 
Friedrichshalle, whose waters, bottled and sold in. immense 
quantities, reach in this way perhaps an even larger number of 
persons. 

The waters of Kadsbad and Marienba<l are much alike; the 
former are thermal, and somewhat weaker than the latter, 
and permit freer use; yet both are potent on account of the 
sodium i:mlphate or Glauber's salt, which they carry, the action 
of which upon the system is to a certain extent modified and 
accentuated by the presence of sodium and other bicarbonates. 
The fame of these waters as very specific against many forms 
of liver disease, more specifically mentiuned in the description 
of Karlsbad, is world-wide. The Karls bad salt, manufactured Karlsbad salt Is 

and 'lold over a large part of our globe, is an important source sold widely. 

of revenue to the town ; its composition, as ascertained by 
chemical analysis, warrants the belief that a similar indhstry 
might, with a reasonable promise of success, be inaugurated in 
Missouri. 

• 



Epsom salts 
waters usually 
bottled. 

Alnm waters 
generally 
medicinal. 

A grand sani
tarium. 
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The Friedrichshalle water is the type of European bitter waters, 
which differ from our own in always containing a certain quantity 
of sodium sulphate besides their main ingredient: Epsom salts or 
magnesium sulphate. Industrially their importance lies thrnugh
out in the sale of their bottled waters, in which practice Missouri 
might profitably follow. Even at Epsom in England, very favor
ably situated iu Surrey, about eighty miles from London, and the 
very place which has given name to the group of waters carrying 
magnesium sulphate as their chief constituent, little water is 
consumed on the spot; but a considerable trade has arisen anrl is 
yet carried on in the sale of the salts, which are derived from the 
waters by evaporation. The vitriolic and alum waters, though 
used both internally and for bathing, are much more limited in 
their use and should in reality be considered medicinal rather 
than thernpeutic agents. 

KARLSBAD ( OR CARLSBAD) IN BOHEMIA. 

The waters of Karlsbad, though perhaps not properly coming 
within the scope of waters to be mentione<l here, as they are 
thermal, are yet so remarkable in many ways and offer in their 
compositio_n so instrnctive a basis for comparison with the waters 
of our own State, that discussion of them is deemed perfectly 
justifiable. 

Karlsbad, in the western edge of the old kingdom of Bohemia 
and situated 1123 feet above sea level, in a narrow valley enclosed 
by granite hills famous for their beautiful pine and beech forests, 
is a city of a few thousand inhabitants known for centuries for its 
products in tin and steel, offered for sale and readily bought in 
central Germany. Its present and pai;:t importance, however, is 
owing chiefly to its mineral waters, which bring <luring the sum
mer months a vast number of invalids and patients to their 
shrines, to receive improved or, may be, restored health from 
their systematic use. 

At present as many as 30,000 persons come to Karlsba<l each 
season for a longer or shorter sojourn. The place has become 
a sanitarium as perhaps none other on the globe; waters, di
versions, parks, promenades, splendid and impressive halls in 

•· 
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public places, with a diet st1·ictly guarded by hotel or private 
house, converge all toward the great end of rendering a cure at 
Karbbad effective. 

Numerous learned and experienced physicians are at the call 
of the seeker after health free from any unseemlv desire for A well equipped < , J ' staff of phys1-

patie11 ts, independent to advise removal if indications are against ~~;:. in attend-

the expected improvement, reasonahle in their charges even in 
grave cases. 

All of the springs arise from a fault in the granite making a 
cleft, that is partly filled with deposited material- the so-called 
sp1·ndelstein or sprudelschale. The temperatures of the waters 
are not all alike, but vary in the eighteen springs known to 
exist from 165.8° F., possessed by the "Sprndel," whose analy
isis is given, to 83. 7° F., possessed by the coldest. A difference 
in depth is supposed to account for this range, and the Sprudel's 
origin is placed about 7,000 feet below the surface. 

The composition of the various springs is nearly the same, and 
cures are usually begun with the cooler, taking about two glasses 
of water per day and increasing the quantity gradually until five 
to eight glasses of the hottest, the Sprudel, are taken in the 
morning and two glasses of it in the afternoon. The selection 
of the spring, mainly as to its temperature, and the amount and 
mode of taking the water is determined in each case by the phy
sician, who also prescribes regarding vapor or mud baths as an 
adjuvant. 

The indications for Karlsbad are broad and nre, in part, as 
, . . Karlsbad waters 

follows: chrome catarrh of the stomach, dyspepsia, chrome of good effect in 
, . manycom-

catarrh of the intestines whether accomparned by diarrhcea or plntnts . 

habitual constipation, catarrh of the gall ducts, hyperremia of 
the liver, hremorrhoids, fatty degeneration, diabetes, scrofula, 
gout and rheumatism, especially when caused by high living, and 
many others. Contra indications are high graded poverty of 
blood, great feebleness, inflammatory tendencies especially of 
respiratory organs, consumption, excitability of the vascular 
system with tendency to congestions, severe diseases of the 
heart and aneurisms. 

In many of these diseases, benefited by the use of Karlsbad 
waters, Karlsbad salt is found equally beneficial; it is obtained 
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by boiling down the wal(!l'S of any one of the :;prings and is in 
reality nothing but sodium sulphate or Glauber's st1lt, which as 
a substitute will doubtless prove of value in such eases. 

i\IARlENBAD IN BOHEMIA. 

Marienbad, about twenty-five miles southeast of Karl:;bad, is the 
cold counterpart of the latter. A number of springs, of whieh 

Sprlngsiss:ic . six have been analyzed, issue from the <Yranite of the Koenio-s-
from the granite o o 

warth mountains in a picturesque valley, transformed in recent 
year,, by the art of man from primeval wildness to plea~ing and 
park-like serenity. Situated 1,912 feet above sea level and 789 
feet higher than Karbbad, though protected by the neighboring 
mountains and especially in the north against cold winds and 
sudden changes of tempcr,itu_rc, Mnrienbad yet possesses a more 
invigorating climate and demand:;, on account of the grnater 
potency of its water;;, a stronger constitution to insure a suc
_cess ful cure than does Karlsba<l. Indications for the use of its 
waters are, with the provi so just mentioned, about the same as 
for Karlsbad, and so also are the counter-indications, though in 
a still higher degree. 

These springs have been locally known for hun<lreds of years 
without, however, receiving any attention on the part of their 

Founded tn the owners, the Prremonslrateuse Abbey at Tep!, founded in 1193. 
twelfth cen tnry. 

At the beginning of this century the growing fame of Karlsbad 
invited to efforts in the same direction. Parks and ro:.1ds were 
laid out, houses, hotels and halls were built and facilities pro
vided for cold and hot bath; the century old deposit, left behind 
by the escaping waters, mixed with fine earth and organic matter, 
was utilized for curative purposes in the form of mud baths, 
an<l is extensively used to-day as a mo,t important factor in a 
" cure" at Marienbacl. The I{rentzb1·11nnen, whose analysis is 
given, is the most important of the various springs at the place 
and is the one whose waters are bottled and sold at the rate of 
600,000 quarts a year. 
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FRIEDRICHS HALLE IN SAXE MEININGEN. 

Friedrichshalle is situated ahout fifteen miles from Coburg 
and possesses two springs - one natural and weaker, the other 
artesian and stronger - the waters of which are mixed to pro
duce a liquid of 1.0220 specific gravity, which is known and 
sold as "N'ttural FriedriP-hslialle Bitter Water " Until quite re- Water exten-' ' • slvely bottled 

eently no facilities for the use of the waters existed at their and sold. 

source, but large quantities are bottled and sold over the whole 
of Europe. The considerable amount of common salt, which it 
contains, is supposed to render it better adapted for a "cure," 
than any other bitter water kno~n. Its chief use, however, is 
as an adjnvant in connection with the use of other mineral 
waters, and for acting upon the bowels, without producing much 
impression upon the system. The effects of magnesium sul-
phate, its chief constituent, are sufficiently set forth in Chapter 
III, to which reference may be made for further information. 

ALEXISBAD AND MUSKAU. 

Alexisbad in the Harz mountains is situated 1,200 feet above 
sea level in a valley with charming surroundings. It possesses 
two springs, of which the Sellceb1·unnen, whose analysis is given, 
serves mainly for bathing and then has often to be diluted in 
the beginning with soft water. 

Muskau in Prussia possesses also two sprinus mainly used for Facilit_ies for 
1:> bathrng good. 

bathing, and has, like Alexisbad, facilities for many kinds of 
baths, such as mineral, mud, steam, pine leaf and others, and 
enjoys with the former a moderate reputation in the cure of 
diseases of the stomach, intestines, chronic diarrhrea, female 
diseases and diseases arising from general debility; the dose of 
water for internal use is small, beginning with about half a pint 
a day, which may have to be diluted, and increasing it gr:idually 
up to a quart. 

13 
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RESULTS OF ANALYSES OF J;'OREIGN SULPHATIC WATERS. 

Results expi·essed in gi-ains pe1· gallon. 

First and Second G1·oups. 

Karlsbad 
Sprudel. 

Maut/1ner <f· Ludwig. 
Silica....................... 4.1763 
Ferrous Bicarbonate......... 0.25U9 
Manganous Bicarbonate..... 0.0131 
Calcium Bicarbonate . . ... .... 30.4111 
Magnesium Bicarbonate .... .. 16.9025 
Sodium Bicarbonate .......... 153.2112 

Marien bad 
Krentzbrunnen. 

Ragsky <)'· Le1'Ch. 

4.7946 
3.1451 
0.2660 

49.1584 
44.0517 

108. 7791 
Potassium Bicarbonate....... 0.4755 
Lithium Bicarbonate..... . . . . 1.3164 
Potassium Sulphate .......... 10.8759 
Sodium Sulphate ............ 140.4935 
Sodium Chloride ............ 60.8515 
Sodium Fluoride.. . . . . . . . . . . . 0.2978 
Magnesium Bromide .... .. . . . 
Other substances............ 0.32141 
Carbonic Acid, free...... . . . . 11.0862 
Calcium Sulphate ........... . 
Magnesium Sulphate . ....... . 
Magnesium Chloride ........ . 

Mineral matter .............. 430.2168 

Tit frd Group. 

Silica ... ........ . 

3.0490 
291.6469 
99.3612 

0.4498 2 

605.1773 

Alex isbnd 
Selkebrunnen. 

Pasch. 
1.1390 

Alumina ............. .... .................... . 
Ferrous Bicarbonate... . . . . . . . . . . ...•.. ....... 
Ferrous Sulphate .............................. 3.2885 
Manganous Sulphate..... . . . . . . .. . . . . . . . . . . . . . . . 1.4660 
Calcium Sulphate .............................. 6.0104 
Magnesium Sulphate........... .. . . .. . . .. .. . . . . 3.5104 
Potassium Sulphate .................. . ....... . 
Sodium Sulphate ....... ..... , .. . . . . . .. .. .. . .. . 1.3259 
Sodium Chloride ........ . ..................... . 
:Ferrous Chloride.......... . . . . . . . . . . . . . . . . . . . . 6.1155 
Magnesium Chloride. . . .. . . . . . . . . . .. .. . . . . . . . . 0. 7126 
Organic matter ...... .......................... 4.5268 

Mineral matter ..... ... .. ............. ... ... ... 28.0951 

1 Four other substances. 
2 Thn,e other substances. 

Fricdricbsball e:· 
Nnt. Bitter 

Water. 
Liebig . 

1.3909 
52 .7662 

11.6169 
353. 7310 
464. 7100 

6.6587 

7.2019 
78.6491 

300.8232 
230.0770 

1507 .6249 

llluskau 
Badequelle

Duflo•. 
3.7674 
9.9133 

32.7043 
43 .9535 

1.2208 
121.9309 

8.1832 
0.9872 
6.6061 

24.9236 , 

2.9731 

257. 163-l-
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COMPARISON WITH MISSOURI :SULPHATIC WATEHS. 

By A1·thur Winslow . 

In no Missouri water is the total amount of mineral matter so 
high as in the Marienbad and Friedrichshalle waters cited in the 
preceding tahle; but, on the other hand, many Missouri sul
phatic waters have a higher percentage of mineral matter than 
others of this table. 

From the Karls bad and Marien bad waters, the Missouri waters 
differ in containing less calcium bicarbonate, no magnesium bi-
carbuuate and no sodium bicarbonate while the latter is in these Misso uri water&· 

' . contain less C!ll ,. 

foreign waters, as in the alkaline waters previously described, ~~~1~;::.n:ar;:.g· 
an important constituent. In addition, the analyse,; of Mis~ouri 
waters show no lithium bicarbonate,1 which is reprci;ented in the 
Karls bad water, and less potassium sulphate. On the other 
hand, sodium sulphate and sodium chloride, which are both im-
portant constituents of these two foreign waters , are well repre-
sented in the Missouri Lineville well water. 

From the Friedrichshalle water, our water:s differ by contain
ing no nrngnesium bicarbonate, less potassium sulphate, less 
sodium sulphate and sodium chlor\de and no magnesium chlo
ride or magnesium bromide. On the other hand, they contain 
more calcium bicarbonate, and calcium and magnesium sulphates 
are fully as well represented in our B. B. spring water. 

Alexisbad water has less mineral matter than the Missouri 
Crystal spring water in Pettis county, and the latter lacks only 
the ferrous chloride and manganous sulphate to contain almost the Crystal Spnng 

similar to the 
same mineral matter as the former. Tbe Crystal spring water Alexisb11dwater. 

has, however, noticeably large quantities of alumina and cal-
cium sulphate. 

CHALYBEATE WATERS, FIRST GROUP. 

The waters selected as representatives of the first group of 
chalybeate waters are those of Spa in Belgium an~ of Schwal
bach in Germany. They are pure chalybeate waters of great 
fame and may fairly serve as types, with which to compare 

1 The determination of small quantities of lithium salts in mineral waters is 
expensive and difficult and requires the use of very large quantities of water. 
Attempt has therefore not been made to determine its presence in many Mis
souri waters. 
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similar waters in our own State. Tbey are, like pure chalybeate 
waters in general, easily digestible and may be consumed in 
considerable quantities. The effects of such waters are de
scribed in Chapter III, to which refereuce is here made to save 
repetition in these special cases. 

Waters used both Th d · JI d JI · • tor drinking aud e waters arc use rnterna y an externa y, for drrnkmg 
bathing. d b th· d b th 'b d ·th 1 · · an a mg, an a s are prescn e w1 ong 1mmers1ons, 

which may be taken as a hint to managers of mineral water 
resorts in Missouri. Walks, promenades, diversions, comforts 
and undoubted benefits derived from a cure are necessary to 
give reputation to a watering-place and this, in turn, creates a 
demand for the sale of water abroad. Nearly all celebrated 
"haths" of Europe have the advantage over ours in point of 
time and money spent in their development; but the latter can 
make up for the former, ·and a much greater success for our 
native resorts may be predicted in all cases, where quality of 
water, judicial expenditure of money, certain natural advantages 
and a liberal management go hand in hand. 

SPA IN BELGIUM. 

Spa, an old and renowned watering-place, is situated in a 
picturesque valley of the Ardennes mountains, 1,000 feet above 
.sea level and is distant thirty miles from either .Aix-la-Chapelle 
or Liege. Well wooded hills surround it on all sides, especially 
in the north, which cut off the moist sea winds from the east 
and render thereby the ai1· dry and invigorating. Here many 
thousands of visitors congregate during the season, attracted 
partly by the fame of the waters and partly by the pleasures 

G d h t I d 
and diversions abundantly provided. Attractive promenades, oo o e R an 

~i~~lg~::,s are well kept mountain paths, good hotels and a palatial hath build-
ings, offering baths and donches in every conceivable variety, 
have rendered the place the most famous, perhaps, of the chaly
beate water resorts of Europe. Its waters, to the extent of sev
eral hundred thousand quarts a year, find a ready and constantly 
growing market not only in Belgium but in other parts of 
Europe. 

Like the waters of our own State, belonging to this class and 
grnup, those of Spa are easily digested and are taken by even 
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feeble persons up to four and six glasses a day without discom
fort, and with certain realization of expected benefit. Of the 
sixteen springs known to exist in the neighborhood, but one, the s1~~~~ 1fe~1;1g.s 

Pouhon Spa, is foun<l in Spa itself, and as it is the one commonly 
used by patients in their cures, as also the one whose waters 
are bottled, its analysis has been selected and is given here. 

SCHWALBACH IN PRUSSIA (PROVINCE NASSAU). 

Schwalbach near Wiesbaden is situated 900 feet above sea 
level at the foot of the Taunus mounlains, which stretch their 
outrunners, well wooded heights and fertile valleys, close to the 
place itself. Its name in reality is Langen-Schwalbach, i. e. 
consisting of but one long and continuous street. Its climate, 
though invigorating, is not one adapted to feeble constitutions, 
and persons with rheumatic tendencies had best avoid it. The 
mean monthly temperature of the air for 1880 was recorded as 
follows: -

May .. .. . .... . .... ... . 52° F. August . ................. 60. 7° F . 
June ................. 58.3° F. September .............. .. 49.1 ° F. 
July .......... . ....... 65.3° F. 

This is a temperature which in the United States would in all 
proba~ility be considered too low for a successful watering cure. 
Eight springs of a uniform character and differing only slightly 
in the relative quantities of iron, which they contain, are found 
here close to<YE::ther The Staltlb1·unnen (steel sprin<Y vulgo iron The stahlbruonen o · o' water mainly 

water), the one whose analysis is given, is usually -selected for ~;f0t~~~-
<lrinking, up to eight glasses a day, and facilities for bathing in 
either fresh or mineral water, hot, cold 01· medicated are pro-
vided in great elegance. The number of guests coming here 
every year is quite large and the arrangements for taking care of 
them are systematic and comfortable. The property belongs 
mainly to and is managed by the Government. 



Analyses. 

Mangan c,e snits 
nbsent in Mis
sonrt wnters. 

19R THE MINERAL WATERS OF MISSOURI. 

RESULTS 01'' ANALYSES OF .FOREIGN CHALYBEATE WATERS, FIRST 

GROUP. 

Results expressed in gi-ains pe,· gallon: 
Spa ( Belgium ) 
Pouhon :Spring, 

Struve. 
Silica......................... .... ... 3.6389 
Alumina............................. 0.15771 
Ferrous Bica rbonate .... . . . . . . . . . . . . . 4.5675 
Manganous Bicarbonate..... .. ....... 0.6498 
Calcium Bica rbonate ................. 13.11 5H 
Ma~uesium Bicarbonate ... . .......... 16.2496 
Sodium Bicarbonate........... . . . . . . 9.5595 
Potassium Sulphate . . . . . . . . . . . . . . . . . 0.5724 
Sodium Sulphate ........ .. .. . . . . . . . . 0.2745 
Potassium Chloride .. . .............. . 
Sodium Chloride.... . . . . . . . . . . . . . . . 3. 2768 

Min eral matter ...................... . 52.0626 

Scbwalbach 
Stablbrnnneu. 

Fresenius. 
1.8691 

5.4454 
1.1957 

14.5419 
14.1376 

1.3475 
0.2161 
0.4615 
0.3914 

39.7062 

COMPARISON WITH :MISSOURI CHALYBEATE WATE RS OF F IRST GROUP. 

By Arthu,· Winslow. 

The total amount of minerul matter in half of the Missouri 
waters of the class and group cited, is nearly as high as that of 
the two waters whose analyses are given above, and, in three 
Missouri waters, the amounts exceed that of the Spa water. 

Missouri waters , further, differ from both of these foreign 
waters in that, with the exception of Randolph Spa, they con
tain less ferrous bicarbonate, though several waters have notice
able quantities of this mineral. The analyses also show no 
m:mganous bi carbonate, 2 but this is in comparatively small 
amounts in two of the European waters , and is, hence, not a 
very important consiclerat ion. The amount of cnlcium bicarbo
nate is greater in many of the Mi ssouri waters, and the amount 
of magnesium bica1·bonate i~ equaled by some of ours. In the 
case of the Greenwood spring water, the amount of sorlium 
bicarbonate exceeds that in the Spa water, and, in the case of 
most such Missouri waters, is greater than that of the Schwalbach 

1 Reported as hasic calcium and aluminium phosphate. 
2 It is probable that a more exhaustive analysis of very large quantities of 

Missouri waters would reveal the presence of at least small quantities of 
,nangauese in many. 
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waters. Our Pertle Springs and Randolph Spa waters perhaps 
~ombine the requirements best in that they contain considerable Missouri waters 

that approach 
amount of ferrous, calcium, magnesium and sodium bi carbon- !~~~fseti:' com-
.ates. position. 

CHALYBEATE WATERS, SECOND GROUP. 

For the chalybeate waters of the second group, i. e., those 
which contain besides bicarbonates considerable amounts of 
salts but no calcium sulphate, two springs from sub-alpine 
regions have been selected: one from Mont d'Or in France and 
.the other from St. Moritz in Switzerland. Both are comparable 
to our own waters in every essential feature, yet contain, like 
,the waters of the fii·st group, sodium bicarbonate, which in 
Missouri waters is lacking. This, however, does not impair the 
value of the selection, as the waters of the two groups are about 
.alike in their effects upon the system, and the division was made 
•chiefly for the sake of convenience in choosing the proper water 
for cures. 

The great elevation at which both of these waters occur and sp;;~ft8 
; 1~.:';tf00 • 

the necessarily rugged climate, to which visiting invalids are 
~xposed, might seem to inveigh against a vi'sit to these places. 
Art, however, has in these days sufficiently overcome the hard-
cShips of travel to render the objection to undertaking this trip 
.and to sojourn in so cold and, at times, moist climate, nugatory. 
Besides, the h11ndreds of tho11sands of dollars spent upon the 
,development of such places, bears testimony to the benefits de-
rivecl from their use hy persons in need of the treatment afforded 
.by them. 

i\lONT D'OR IN FRANCE. 

The valley of the Mont d'Or, also called the valley of the 
Dordogne, is situated 3,222 feet above sea level in one of the 
most picturesque parts of the volcanic Auvergne. It is the seat 
-of seven springs, of which only one is cold; they are fairly alike 
in the composition of their waters, very abundant in flow and Evidences of 
rich in bicarbonate of iron. Extensive foundation walls with Romanoccn: . paucy. 
fragments of marble columns found there evidence Roman 
occupancy of the place. Its development, however, dates only 



200 THE MINERAL WATERS OF MISSOURI. 

from 1817, when a magnificent building, with all possible facil
ities and comforts in the use of the waters, was erected, the 
cost of which surpasses $500,000. Since then numerous hotels 
and private residences have been built to accommodate the 
thousands of visitors which annually come here. 

Climate subject to Th l' f h ll • · · · l b' "d rapid changes. e c 1mate o t e va ey IS rnv1goratrng rnt su Ject to rapt 

Tbe highest 
watering-place 
In Europe. 

changes and, on the whole, rather cold; the season lasts from 
the middle of June to the middle of September and demands at 
all times warm clothing. In spite of its shortness, however, it 
is remunerative to the place, as large numbers of persons take a 
"cure" here, drinking, bathing or inhaling the atomized water~ 
in rooms especially constructed for this purpose, from which 
much benefit is supposed to be derived iu affections of the 
mucous membrane of the air passages. 

ST. MORITZ IN SWITZERLAND ( CANTON GRAUBUENDTEN -UPPER 

ENG.ADIN). 

The Upper-Engadiu valley is formed by the Berner and Rhre
tiau Alps and stretches for nearly 200 miles with a total slope 
of 630 feet from southwest to northeast. Its upper end, which 
has an elevation of 5,890_ feet above sea level, receives the river 
lnn, which traverses the whole length and carries the surplus 
waters of the beautiful mountain lakes, that adorn it, to the 
Danube and the Black Sea. 

About midways a rocky ledge pushes across the valley, near 
. which, and at an elevation of 5,570 feet, St. Moritz is situated, 
the highest watering-place in Europe, and for centuries famous 
for its chalybeate wat.ers. Mountain peaks three and four thou
sand feet higher than the valley surround it on all sides, ren
dering the climate quite alpine in character and not adapted to 
feeble constitutions. Its great height, however, implies also a 

· greatly reduced atmospheric pressure and, as the air is generally 
dry, evaporation is rapid and considerable quantities of water 
can be consumed without discomfort; but the season is short 
and warm clothing always in place. The water of the Paracelsus 
spring collects in a polished basin of red granite with a flow of 



EUROPEAN AND MISSOURI MINERAL WATERS COMPARED . 201 

about sixty gallons an hour and is rich in gas, which escapes in 
a continuous current. 

The Alte Quelle ( Old spring), whose analysis is given, is close 
to the Paracelsus spring and has the same composition as the 
latter A sanitarium has been erected near them where exercise Exercise neces-• ' sary aftel' a 
may be taken under cover. This, especially after a cold bath, cold bath. 

becomes absolutely necessary and in fact is a part of the cure. 
Hot baths, however, are preferred and are taken in covered 
bath tubs to prevent inhalation of the carbonic acid, which 
escapes from the water in large quantities. Medical advice and 
a proper and generous diet are demanded here in every case. 

RESULTS OF ANALYSES OF J<'OREIGN CHALYBEATE . WATERS, SECOND 

GROUP. 

Results exp1·essed i11 grains per gallon. 

Montd'Or 
Pavilion Sprln~. 

Bertrand. 
Silica............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0910 
Alumina....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4170 
Ferrous Bicarbonate.... .. . . .. .. .. .. .. .. ... . .. 1.1242 
Manganous Bicarbonate ............ . . ......... . 
Calcium Bicarbonate ........ ... .. .............. 25.6142 
Maguesium Bicarbonate . .. . ... . ........ . ...... , 
Sodium Bicarbonate ................ ........... . 
Potassium Sulphate ........................... . 
Sodium Sulphate ......... , .... .. .... . ... ..... . 
Sodium Chloride ..... ....... ... .............. . 
Lithium Chloride .............. ... . ... . •...... . 
Other substances .... .. ............ ... ....... . 

9.2741 
36.3011 

5.7184 
16.2380 

Mineral matter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 99. 7780 

St. l\Jorilz 
Alte Quelle. , 

Huseman. 
2.3481 

2.3915 
0.3768 

90. 700!1 
14.9704 
19.9593 
0.8411 

17 .9553 
2.5583 
0.04G7 
0.45561 

172.603! 

COMPARISON WITH l\HSSOURl CHALYBEATE WATERS OF THE 

SECOND GROUP. 

By ,,-frt/iur Winslow. 

The total mineral matter in Missouri chalybeate waters of this 
group is less than in the two waters above given. More spem
fically, there is a so mew hat smaller amount of silica present, and 
there is less ferrous bicarbonate excepting in the Regent and.· 

1 Sum of seven substances determined. 

Analyseac 
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Siloam spring waters at Excel sior Springs. Still, the amount in 
the Mont d'Or water is small. Calcium bicarbonate is nearly 
as great in quite a number of Missouri waters and is seen to be 
greater in some than the amount contained in the Mont d'Or 

:Excelsior SJ?rings water· but is al ways less than that in the St. Moritz water. 
water s1m1lar to ' · ::t~;: Moritz }fanganous bicarbonate is present in the waters at Excelsior 

Springs. The amount of magne~ium bicarbonate is less, sodium 
bicarbonate is absent, sodium sulphate is in small quantity; but 
the ' amount of sodium chloride is, at least generally, equal to 
that contained in the St. Moritz water. 

CHALYBEATE WATERS, THIRD GROUP. 

The two waters of the third group selected, one alpine with 
thermal waters, the other a common, cold spring, contain large 
quantities of sulphates, and are difficult of digestion. Their 
efficacy, however, is pronounced and of a very high order. Their 
use demands at the outset a sufficient strength of constitution to 
tolernte them, whether taken internally or in the form of baths. 

!li~!'/r0~\~k~!;,'.'"· The latter are administered by immersion of from four to five 
hours. In such cases the waters must, of course, be heated, and, 
when taken in tuhs, kept heated to avoid chilling, which would 
speedily desti·oy whatever benefits might otherwise accrue. No 
specific mention of the diseases, calling for the use of chalybeate 
waters, has been made, as their general effect is sufficiently 
described in previous pages. 

LEUJi:, SWITZERLAND ( CANTON WALLIS.) 

The baths of Lenk in the upper Rhone valley, 4,356 feet 
above sea level, are situated in a narrow valley or gorge, 16 
miles long and two miles wide. This valley is open only on the 
south, where a torrent, fed by the neighboring glaciers, finds its 
way out and tumbles its waters into the river Rhone below. All 
other sides are enclosed by mountains, four, five and six thousand 
feet higher than the baths, the Gcmmi rising almost perpen-

T~~:~~eb~~~t~~ dicularly over theit· very threshold to a height of 2,750 feet. A 
magnificent panorama of alpine scenery with its incidental 
rugged and changeable climate, however, distinguishes the loca-
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tion' in which Cardinal Mathias Schinner had, in 1501, a corn
,modious and substantial bath house erected, since which time the 
fame of the waters perhaps dates. The present buildings are, 
however, comparatively modern, and numerous well appointed 
hotels and private residences have been built. 

More th·m 20 springs with a larO'e combined flow occur here More than twenty ' , ' ' o , • springs fonnd 

Nearly all of these are thermal, having amidst these huge masses here. 

of bare rock and ice, which must feed them, a temperature :~of 
about 100° F. Their composition is much alike, excepting in 
the character of the gas which escapes from them, and in which 
the proportions of oxygen, nitrogen and carbonic acid vary. 
Thus the gas of the Lorenz spring, whose analysis is given com
pared with that which escapes from the ground near where the 
waters iss11e, exhibits the following proportions:-

Lorenz Spring. 
Carbon Dioxide.... . . . . . . . . . . . 16 
Oxygen... ........ ......... ... . 8 
Nitrogen................... . . . 76 

Ground Near Source. 
1.0 
0 .5 

98.5 

The waters are used both for drinking and bathing, two to 
-eight glasses a day for the former and a variable time for the 
latter. 

The waters are diuretic, increase the secretions and excretions, 
especiaily of mucous membrane and skin, and are taken under 
medical advice. 

PYRMONT IK GERMANY. 

Pyrmont, in the old dukedom of Waldeck, is situated about 
35 miles from Hanover at an elevation of 400 feet above sea 
level. 

During the sixteenth and seventeenth century the fame of Sp
1
rings w

1
eretb 

.._, amous n c 
Pyrmont's springs was at its height. !~;~e;t~:nf~d 

The large number of chaJybeate springs, each possessing a centuries. 

-copious flow of water, and the occurrence near by of valuable 
brines, used in connection with the former in cures have, in a 
manner, maintained Pyrmont's reputation as a watering place. 
Hotels, parks, public buildings and sanitaria with their incidental 
<!oncomitants of concerts, theaters and other diversions, attract 
_yet many thousands of visitors. 
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-Poverty of blood, enfeebled constitution, nervous disorders, 
Diseases benefited rheumatism aont scrofula skin diseases and chronic catarrh 

by these waters. ' o ' ' 

Analyses. 

Miseonrl waters 
compare favor
ably with those 
of Europe. 

of respiratory and digestive organs, along with the whole circle 
of chronic female diseases, are indications for Pyrmont. 

RESULTS OF ANALYSES OF FOREIGN CHALYBEATE WATERS, THIHD 

GROUP. 

Results expressed in grains ver gallon. 

Leuk (Loeshe Jes balns.) 
Lorenz Spring, 

Morin . 
Silica . .................. . . . . . . . . . . . . . . 2.0209 
Ferrous Bicarbonate.... . . . . . . . . . . . . . . 1.0982 
Mangano us Bicarbonate .............. . 
Calcium Bicarbonate ........ , . . . . . . . . . 0.5137 
Magnesium Bicarbonate....... .. ..... 1.1125 
Calcium Sulphate .............. . ...... 77 .9306 
Mague1>ium Sulphate ...... . ........... 17.2718 
Potassium Sulphate........... . . . . . . . . 2.1846 
Sodium Sulphate.... . . . . .. . .. . . . . . . . .. 2.9147 
Sodium Chloride. . ...... . ..... . .. . . . . . 0.3914 
Lithium Chloride. . . . . . . . . . .. . ...... . 
Other substances .. ....... .... ........ . 0.280/1 1 

Miaeral matter.... .. .. . .. . . . . . . . .. .. . 105. 718.7 

Pyrmont. 
Hauptqnelle, 

Fresenius. 
1.8574 
5.0036 
0.4073 

68. 7866 
6.3435 

46 .3133 
26.4772 
0.9638 
2.4474 
9.2814 
0.0584 
0.36802 

167.3039 

COMPARISON WITH MISSOURI CHALYBEATE WATERS OF nrn THIRD 

GROUP. 

By Arthur Winslow. 

Comparing the above two results of analyse . ., with those of 
Missouri waters of the same class and group, we find that the 
total amounts of mineral matter in the latter are fully equal to 
those above given. The amounts of silica present are about the 
same; in ferrous bicarbonate they are equal and the amounts of 
calcium bicarbonate, calcium, magnesium and sodium sulphates 
are in close agreement. Generally speaking several of our 
waters compare favorably with these foreign waters, especially 
the waters of the Harris well in Monroe county and the Montrose 
well in Henry county. 

1 Strontium Sulphate. 
2 Sum of eight substances dete1mlned. 



EUROPEAN AND MISSOURI MINERAL WATERS COMPARED. 205 

SULPHUR WATERS. 

The two waters of this class selected for purposes of illustra
tion are doubtless true snlphnr waters though devoid of sodium 
carbonate in solution; their sulphur is combined as calcium 
sulphydrate, which constituent is specifically mentioned by the 
analyst of the Nenndorf water, and may be surmised from the 
statements given in the case of the waters of Aix les Bains. 
Both waters are rich in gases, of which considerable use is made sulphur waters 
· th " d ,r t· · th · t· k. very effectual in 111 e "cures, an are very euec 1ve in e1r ac 1011 upon s 111, chronlctroubles. 
liver and chronic com;titutional and syphilitic troubles. The 
Nenndorf water is cold, while that of Aix les Bains, with a tem-
perature of ll0° F ., is thermal and is, in some way, connected 
with volcanic processes far remote from its occurrence. 

The analysis of the Harrowgate water is given, mainly to ex
hibit the composition of a water properly belonging to the brines 
and containing, as many do, free sulphuretted hydrogen gas. Of 
such waters Missouri possesses many examples and the attention 
given to such by some members of the medical profession abroad 
may, perhaps, encourage their owners here to attempt a further 
and more intelligent development with the hope of receiving a 
reasonable return for money and thought spent upon improve
ments. 

NENNDORF IN GERMANY. 

Nenndorf is situated in a pleasant v_alley a few miles from 
Hanover about 200 feet above sea level. It possesses three 
sulphur springs, which seem to have been known to Agricola, 
but whose growth into the present watering-place dates from the Climate wnrm nod 
beginning of this century. The climate is moderately warm, moist. 
though moist, and several thousand visitors take the cure here 
during the season, for whose accommodation six buildings, 
managed by fiscal officers, besides hotels and private residences, 
afford sufficient room. 

The waters, which are_ rich in sulphates, including calcium 
sulphate, and contain, according to Bunsen's analysis, calcium 
sulphydrate, are difficult of digestion and are taken either alone 
or mixed with warm milk or whey. made of goat's milk. ·when 
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taken alone they are apt to produce discomfort or constipation,. 
which is remedied by the admixture of Karls bad salt in solution. 
The arrangements for bathing are very complete and embrace, 
besides the usual tub baths in undiluted cold or hot mineral 
water, all forms of douche, russian, romish, irish, gas and mud 
baths. 

In a different part of the bath-building, three roomy and well 
appointed saloons are found, each with the necessary mechanical 

Bathing facilities . . 
appliances to impregnate the air with gases, different in amount 

ltomans had ex
tensive baths 
here. 

for each, for purposes of inhalation. For mud baths material 
is used, which is carefully prepared and exposed to the action of 
the mineral water during the winter months. 

The diseases benefited by the N enndoi'f waters are gout, rheu
matism, swelling of the joints, paralysis, caries, necrosis, atonic 
boils, chronic eczema, .hemorrhoids, chronic catarrh of the 
pharnyx, throat and bronchial tubes and certain female diseases. 
In some of these diseases the occurrence near by of muriatic 
waters is found quite serviceable. 

AIX LES BAINS IN FRANCE (SAVOY). 

The town, also called Aix en Savoie and formerly a possession 
of Italy, bas 4000 inhabitants and is situated about 800 feet 
above sea level in the delightful valley of Chambery. The 
climate is mild and yet tonic and, as the waters are thermal, 
having a temperature of ll0° F., it is not strange that the 
Romans should have built here extensive and splendid baths. 
Upon their remains Victor Amadeus III erected in 1783 the 
present substantial and roomy bath building, known as the Royal 
House, whose present arrangements for bathing are in every 
res_pect models of their kind and include all possible varieties of 
water and steam baths. 

Chronic rheumatism and gout, anchylo,;;is, paralysis and the 
various forms of inveterate constitutional diseases, also syphilis,. 
are :,;uccessfully treated here. · 

lIARROWGATE , IN ENGLAND. 

These springs, perhaps the most renowned of England's sul
phur springs, are situated in Yorkshire about sixteen miles from 
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Leeds and are extensively patronized during the season. Facil
ities and comforts for the proper use of the waters are of an high 
order and many thousands of visitors take advantage of them. 
As indicated by the analysis the water is really a muriatic water This is properly a 

murlnt1c \'Ut.ter. 
containing free sulphuretted hydrogen an<l should rightly be 
placed under that class. It is given here, partly to exhibit the 
composition of a foreign muriatic water and partly to illustrate 
the use that migbL be maue of similar watern in Missouri. 

RESULTS OF ANALYSES OF FOREIGN SULPHUR WATJ<:!RS. 

Results expressed 'in grains pe1· gallon. 

Nenndorf. 
Trln kquelle. 

Bunsen. 
Silica ......................... .". . . . . . . . . . . . . . . 1.1682 
Ferrous Bicarbonate ................ . .. . ...... . 
Calcium Bicarbonate ........................... 40.0247 
Magnesium Bicarbonate ......................• 
Aluminum Sulphate ........................... . 
Calcium Sulphate...... . . . . . . . . . . . . . . . . . . . . . . . . 59.2861 
Magnesium Sulphate ... .. . ..................... 16.8805 
Potassium Sulphate........................... 2.4532 
Sodium Sulphate . .. ........ ......... .. .. ...... 21.4949 
Magnesium Chloride ........................... 13.4927 
Sodium Chloride .................•............ 
Calcium Phosphate .......................... . 
Calcium Sulphydrate. .... . ............. .. .. . . . 4.0303 

Mineral matter ................. . .............. 156.8306 

Aix les Bains. 
Sulphur Spring. 

Willm. 
2. 7979 
0.0714 

17.9194 
0.4997 
0.4733 
5.4204 
4.2931 

1.9100 

1. 7 523 
0.3855 

35.52~0 

The gases escaping from either water are mainly carbon dioxide with sulphur
etted hydrogen and nitrogen. 

Harrowgate 
Old Sulphur Well. 

West. 
Sodium Bicarbonate...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.80 
Magnesium Chloride... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.20 
Calcium Chloride............ . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 65.75 
Sodium Chloride .... .. ... ... .. ...... . ................. . ... , .. 752.00 

Mineral matter ............................................... 859.75 

COMPARISON WITH MISSOURI SULPHUR WATERS. 

By ,frt/iur Winslow. 

The total amount of mineral matter in Missouri sulphm· waters 
compares favorably with the foregoing, bu~ they differ consider-

A11>1lyses. 



208 THE MINERAL WATERS OF MISSOURI. 

ably in the ingredients contained. Thus, there is in Missouri 
Missffourl waters waters much less calcium bicarbonate, no calcium sulphate and 

di er some-
what from these. no magnesium sulphate, which are all prominent constituents in 

the foreign waters. Further, there i$ no magnesium chloride and 
the amount of sodium sulphate, though exceeding that contained 
in the Aix les Bains water, is less thi.>.n that in the Nenndorf 
water. On the other hand, Missouri waters contain large 
amounts of sodium bicarbonate which are absent in the Euro
pean sulphur waters, though an important constituent of the 
European alkaline and sulphatic waters already described. 

Concerning the Harrowgate water which stands, as a repre
sentative of the muriatic class of waters, many Missouri waters 
exceed it in total amounts of mineral matter contained, and the 
amounts of magnesium calcium and sodium chlorides contained 
are equal to an<l exceed the amounts in the former in many cases; 
especially is this so with the members of the first group tabulated 
011 pages 48 and 49 of the preceding report. Sodium bicarbo
nate is, howev.er, absent in our waters, but, as this is not a very 
important constituent in the Harrowgate waters, its absence 
does not affect the question very much. 
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RELATION BETWEEN GRAMS PER LITR'E AND GRAINS 
PER GALLON. 

In view of the desirability of easily converting grams per litre into grains 
per gallon and vice versa, an operation, which the writer had to perform a 
thousand times, he constructed and used the following table: -

REDUCTION OF GRAMS IN LITRE TO GRAINS IN U. S. GALLON. 

1 gram per litre= 58.41 grains per gallon. 
2 " = 116.ti2 
3 " = 175.23 
4 " = 233.64 
5 " =1292.05 
6 " = 350.46 
7 " = 40S.97 

9 " = 525.69 

Tl1e use of the table is plain enough; if for instance the weight of any sub
stance per litre is found to be 1.2039 grams, the number of grains per gallon is 
found by addition, thus: 

5S.fi00 
11.6820 
0.1752 
0.0526 

70 .3198 grains per gallon. 

In a similar way the reduction of grains per gallon to grams per litre is found 
by subtraction, thus: 

i0.3198 grains pnr gallon. 
58.41 = 1.2039 grams perflltre. 

11.9098 
11.6820 

.2278 
.1762 

.05~6 
.0526 

The relation of gallon to litre with their weights of water in grains and 
grams, which has been taken as 1: 58.41, requires some explanation. 

The Century Dictionary, under the title "Gallon," states that the U. S. 
gallon (established by English law anterior to the formation of our govern
ment and adopted at the time with the whole body of English law) contains 231 
cubic inches, and is equal to a cylinder seven inches in diameter and six inches 
high, and is taken as the volume of 8.3389 pounds avoirdupois of water at its 

14 (209) 
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greatest density, weighed in air at a pressure of the barometer of 30 inches 
and a temperature of 62° F. It is equal to 3.7853 litres. 

These statements permit the following deductions in connection with the 
values published by the OFFICE OF STANDARD WEIGHTS AND MEASURES, T. C. 
Mendenhall, superintendent, Washington, D. C., JanuarJ, 1890. 

1 'kilogram = 15432.36 grains. 
1 cubic lncb = 16.387 cubic centimetres. 
1 gallon =3.78544 litres. 

1. 3. 7853 litres (Century value) of water at its greatest density at 15432.36 
grams per kilogram makes: 

1 U. S gallon= 58416.1123 grains. 

2. 3. 78544 litres (Coast Survey value) of water at its greatest density at 
15432.3G grains per kilogram makes: 

1 U. S. gallon= 58418.2i2S grains. 

3. 231 cubic inches at 16.387 cubic centimetres of water at its greatest 
density at 15432.36 grains per kilogram makes: 

1 U. S. gallon= 58418.6092 grains. 

4. The volume of a cylinder seven inches in diameter and six inches high 
( 1r r 2h) is 230.9068 cubic inches; using this as the value in No. 3 we find: 

1 U. S. gallon= 58394.0548 grains . 

5. The cubic foot of water at its greatest density is given as 1000 ounces; 
this would be for the gallon of 231 cubic inches 133.6805 ounces at 437.5 
grains, or 

1 U. S. gallon =58485.2428 grains. 

6. 8.3389 avoirdupois pounds of water at its greatest density at 7000 grains 
per pound makes: 

1 U.S. gallon =58372.3 grains. 

In view of these differences in the weight of the same volume of water, each one 
of which seems to rest upon an equally secure basis, and further in view of 
the fact that the litre flask, as made and sold by dealers in chemical apparatus, 
is intended to discharge 1 kilogram of water at 15.5° C, 'the values, commonly 
employed in such calculations, viz.: 3.785 litres to the gallon, and 15.432 grains 
to the gram are employed; they make one gram per litre equal to 58.410120 
grains per gallon, the value adopted. The printed table renders it a compara
tively easy matter to convert any analysis of a mineral water from one expres
sion to the other, and may be found useful in the comparison of other Missouri 
mineral waters. 



APPENDIX B. 

ADDITIONAL ANALYSES OF MISSOURI MINERAL 
WATERS. 

In order to enlarge the picture of the distribution of the mineral waters of the 
State, as well as to give all information accessible at the present time regard
ing their composition, printed or published analyses from various sources are 
here reproduced. Many of these are results of the author's own work upon sam
ples only in part taken by himself and mainly furnished him by parties interested 
in the waters. Completeness was aimed at and is believed to have been attained 
so far as such a thing is possible. No analysis was rejected unless it bore upon 
its face the stamp of doubtfulness, as when, for example, among the constituents, 
appeared "arsenicum" coupled with a statement of the anti-malarial efficacy of 
the latter. The responsibility for the correctness of the analyses rests with the 
analysts, whose names are given, whereas the value of results depends not 
only upon the correctness of the analysis but also upon the source of the 
sample ancl the manner in which it was collected; yet the results are thought to 
be reliable, and are serviceable when comparing double sets of figures, as a 
basis for the explanation of differences in the composition of mineral waters as 
exhibited in analyses made at different times either by the same or by different 
chemists. It must be borne in mind, however, that in many instances the 
anal.vsis was made of water, not taken by the chemist but by the party who de
sired the analysis made. The results in such cases · often admit of but one 
conclusion, as in the case of the Climax spring in Camden county. 

A recalculation was in some instances necessary to facilitate,comparison of 
results, all of which are given for the sake of brevity in the form of composi
tion, not of contents, of the mineral waters. The total number of analyses 
here recorded, is 103, of which 62 were made by the author, and 41 by others. 
They are tabulated by counties, as are the results of the Geological Survey, so 
that one table may supplement the other. The descriptions here are, however, 
further given alphabetically by counties, irrespective of the class to which any 
water belongs. In the analyses here following the symbol for bicarbonates is 
taken as (MH2COsC02). 

LIST OF THE MINERAL SPRINGS OF THE STATE, INVESTIGATED AND 
ANALYZED BY CHEMISTS NOT CONNECTED WITH THE GEOLOGI
CAL SURVEY.I 

ADAIR COUNTY. 

New Baden springs; Chalybeate (Schweitzer). 
BARTON COUNTY. 

Artesian well near Lamar; Sulphatic (S. ) . 
Alum well near Milford; Sulphatic (Chauvenet). 

(a) In front of name of spring means that it Ins been analyzed by Survey 
and can be found elsewhere. 

(211) 
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BOONE COUNT)'. 

University chalybeate spring; Chalybeate (S.). 
Bratton spring; Sulpbatic (S.). 
Artesian well, near Columbia, No. 1; Alkaline (S.). 
Artesian well, near Columbia, No. 2; Alkaline (S .). 
College Fa rm spring (S.). 
Harri s spring (S .). 
University well (S.). 

CALLAWAY COUNTY. 

Fulton Asylum well; Alkaline (S.). 
CAMDEN COUNTY. 

(a) Climax spring (Wil ey). 
CASS COUNTY. 

(a) McLelland s pring; Sulphur water (Hamilton). 
CARROLL COUNTY. 

Artesian well near Carrollton; Alkaline (S.). 
CEDAR COUNTY. 

(a) Park spring (S .). 
(a) South Forest Grove well (S.). 

Cruce's well (S .). 
Field's mineral well ( S.). 
East side Bath House springs; Nos. 1, 2, 3, at Eldorado Spring((S. ) . 

(a) Fountain of Youth springs, near J erico (S .). 
Alum springs (S .). 

CHARITON COUNTY. 

Salisbu ry Artesian well; Muriatic (S.) . 
CLAY COUNTY. 

(a) Reed's springs Nos. 1 and 2, and Nos. L, 2, 3, 4 (S .) . 
(a) ·Roger 's Climax spring (S .). 

Evan's spring; Chalybeate (S.). 
Schrreder's springs No. 1 and 2 (S.). 

(a) Regent spring at Excelsior Springs (Mason). 
(a) Siloam spring (Mason). 
(a) Sulpho-salinc spring (Mason). 

CLINTON COUNTY. 

(a) Plattsburg mineral spring (Wright & Merrill ) . 
COOPER COUNTY. 

Chouteau spring ; Muriatic (Litton). 
Harri man's Sulphur spring (Litton). 

DAVIESS COUNTY. 

(a) Jamespor~ mineral well (S.). 
HENRY COUNTY. 

Jordan's spring; Chalybeate ( S.) 
Ford's spring (S.). 
Baum Bros. spring (S.). 

HOW.ARD COUNTY. 

(a) Boon's Lick spring (Chauvenet) . 
Burkhart's spring; Muriatic (Chauvenct). 
Lewis spring; Mut·iatic (Chauvenet). 
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JACKSON COUNTY. 

Youug's medicinal well; Muriatic (Hamilton). 
Magneso-saline mineral spring; Muriatic (Hamilton & Huuter). 

JEFFERSON COUNTY. 

(a) Council spring at Montesano (Potter & Riggs). 
(,1.) Afton spring at Montesano (Potter & Riggs). 

Pearl spring at Montesano (Potter & Riggs). 
Thorn spring at Montesano (Potter & Riggs). 

(a) Montesano spring at Montesano (Potter & Riggs). 
Casco spring at Montesano (Potter & Riggs). 

JOHNSON COUNTY. 

(a) Electric or Colburn spring (S.). 
KNOX COUNTY. 

Landreth's well; Chalybeate (S.). 
LACLEDE COUNTY. 

(a) Lebauon magnetic well (Clarke) . 
LAWRENCE COUNTY, 

Pa.ris chalybeate spring (Litton). 
Paris cltalybeate spring (same) (Williams). 

LEWIS COUNTY. 

La Grauge mineral spring (S.). 
Wyaconda mineral spring (S.). 

LINCOLN COUNTY. 

Crenshaw spring; Chalybeate (S.). 
LIVINGSTON COUNTY. 

(a) Moresville mineral spring (Wright & Merrill). 
MACON COUNTY. 

Patton spring (Wright & Merrill). 
MARION COUNTY. 

Palmyra Artesian well; Muriatic (S.) . 
Oakwood Artesian well; Muriatic (Chauvenet & Bro.). 

MERCER COUNTY. 

Bowsher mineral spring; Chalybeate (S .). 
MILLER COUNTY. 

Aurora spring. 
MONROE COUNTY. 

Bowman mineral springs Nos. 1, 2; Chalybeate (S.). 
(a) Harris' well (S.). 

Ragland mineral springs; Chalybeate (S.). 
MONTGOMERY COUNTY. 

Farthing mineral springs; Sulphatic (S.). 
MORGAN COUNTY. 

(a) Venailles Medical spring (Vaughan). 
NODAWAY COUNTY. 

(a) BLulingtonJunction minera.l spring (Wright & Merrill). 
Barnard mineral water (Wright & Mtirrill). 

PETTIS COUNTY. 

Teague or Crystal spring; Sulphatic (S.). , 

21a 
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PlKE COUNTY. 

(a) B. B. spring (S. ) . 
Cr ow springs Nos . 1, 2, 3; Alkaline (S .) . 
Steven~ spring; Alkaline (S.). 

PLATTE COUNTY. 

(a) Crystal spring (H olton.) . 
PHELPS COUNTY. 

Kenklesha springs; Alkaline (Riley). 
PUTNAM COUNTY. 

Bray mineral well (S.) . 
RANDOLPH COUNTY. 

(a) Salt ~pring (S.) . 
Randolph Spa (Skinner' s well) (S .). 
Rucker's well; Chalybeate (S.) . 
Hammett's w ell; Chalybeate (S). 
Given well; Chaly beate (S.). 

SALINE COUNTY. 

(a) Sweet sprin g (Willi ams). 
(a) Akesion spring (William. ) 
(a) Blue Lick spring (Riley). 
(a) Black Sulphur spring near McAllister (Chauvenet) 

Marshall artesian well (S.). · 
ST. CLAIR COUNTY. 

Excehior Spring; Chalybeate (S.). 
ST. LOUIS CITY AND COUNTY. 

(a) Belcher artesian well (Litton). 
Benton spring; (Hillebrand & Howard) . 

VERNON COUNTY, 

Ellis' well; Muriatic (Chauvenet) . 
(a) Main spring; Connely springs (Fair Haven) (S.). 
(a) Life W ell ; Connely springs (F a ir Haven) (S.) . 

WORTH COUNTY. 

(a) Fairview mineral spring (Lord & Stoutenburg.) 

ADAIR COUNTY. 

New Baden springs , near Kirksville; analyzed October, 1881, by P. 
Schweitzer. 

CHALYBEATE WATER, SECOND GROUP. 
Silica . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. 1.5420 grains. 
Alumina . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . 0.2161 
F errous Bicarbonate. .. ... .. ...... . ... ... .. . ............. . ........... 0.3116 
Manganous Bicarbonate . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . .. . 0. 1057 
Calcium Bicarbonate ......... .. ... ..... ... ... . .......... .. ........ 20.0498 
Magnesium Bicarbonate.......... ... ... . . . . .. . . . . . . . . . .. . . . . .. . . . .. 2.3644 
Calcium S11lphate .. ... , .. . ............. . .................... ... .... 28.0G30 
Pot:1ssium Sulphate.... .. ....... ..... .. . ..... .. . . .. . . . . .. . . . .. . . . . . . 1.2276 
Sodmm Sulphate.,.......... . . . .. . . . . • .. . . . . .. . .. . . . . . . . .. . . ... . . . .. 7.478<1 
Sodium Chloride............ .. ...... . . ......................... . .. . .. 0.0529 
Calcium Pbospbate . ....... . . ... ... .. ... ,. ... .. .... ... ... . . .. . . .. . . . . 0.0409 
Carbon Dioxide Gas (free) ... .......... . .... .... ........... . . .. .... 12.7574 

Mineral matter . ........ ... ..... .. .. .. .... . ... . ... ........ . ........... 74.2071 grains. 

Fixed residue .............. .. ......... . ....... . ...................... 54.2775 grains. 
Th e free carbon dioxide gas amounts to 25.50 cubic inches. 
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BARTON COUNTY. 

Artesian well, near Lamar; analyzed August, 1887, by P. S. 
The well is 1040 feet deep, the water rising to within 155 feet of the sur

face; the water for analysis was taken from about 225 feet below the 
surface. 

SULPHUU WATEU. 

Silica ..................... . . . .. . .................. . ....... . . . 
Calcium Bicarbonate .......... . ................................. . 

. . . 0.4 673 grains. 
9.4022 

Magnesium Bicarbonate . .. . ...................... ..... ............ . 7.9811 
Potassium Bicarbonate ....... . .. . ................................... 2.1940 
Sodium Bicarbonate ............. . ....... . .. . .......... . ......... . . . 11.6724 
Lithium Bicarbonate.................... . . . . . . . . .. . . . . . . ... . . .. . . .. 1.1945 
Carbon Dioxide Gas (free)....... .... ... .. ........................... 3.7699 
Hydrogen Sulphide Gas....... . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . . . . . 1.2186 

.I\Iineral matter ........................ . .. . ........................... 37.9000 grains . 

Fixed residue .................................. .. .... . .. . .. . . . . . . . . . 22.90i5 grains, 

Alum well, near Milford, analyzed by R. Chauvenet, no date. 
5ULPHATIC WATER, 

Calcium Sulphate .......................... . .... . ................ . ... 43.4! grains. 
Magnesium Sulphate .......................... . ... _ ................ 66.66 
Sodium Sulphate .... . ....... . ............. . ..... . ....... . ............ 63.81 

Mineral matter ........................................... . .......... 173.91 grains. 

BOONE COUNTY. 

Unive1·sity chalybeate spring; analyzed October, 1873, by P. S. 
CHALYBEATE WATEU, THIRD GUOUP . 

Silica................... . .. ... . . . . . . . . . . . . . . . .. . . . .. . . . . .. . . . . . . . . . . . . 1.4582 grains. 
Alumina........................ . . . . .. . . . .. . . . .. . . .. . . . . .. . . . . . . . . . . . . 0.7872 
Ferrous Bicarbonate......... . . .. .. .. . . . .. . . . . . . . . . .. .. .. .. . .. . .. . . . 5./i05l 
Calcium Bicarbonate ...................... . ................... . .. .. H.5270 
Calcium Sulphate ............... . ....... . ............. . ............. 95.7773 
Magnesium Sulphate . .............. .. ....... .. ................. . ..... 31.3419 
Sodium Sulphate ........... . ........ . ......... . .. ... ... .... .... .... .. 16.2i37 
Carbon Dioxide gas (free)............... . ............... . ......... . 15.5166 
Organic matter. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 0.0730 

Mineral matter ..... . . ............................ .. ..... . ............ 181.2100 grains. 

Fixed residue .......... . . ........... .... .... . . .. .. . .. .............. 158.1538 grains 

Bratton sp1·ing, near StephP,nS station; analyzed in 1874 by P. S. 
SULPHATIC WATER, THIUD GROUP. 

S!lica..... .... . . . .. . . . .. . . . ... . . .. . . . . . . . . . . . . . . . . .. . . . . . .. . . .. . . . . . . . . 2.5300 grai ns. 
Ferrous Blcnrbonate. . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . .. . . . . . . . . .. . . . 2.6300 
Ferrous Sulphate . . ..... . .............................. . .............. 36.7400 
Aluminium Sulphate... . .. . .......... . . . .... . . .. . .. . . .. . . . . . 52.4500 
Calcium Sulphate .......... . ......... . ..... . . . ..... . ..... . ........... 6<1.1900 
Magnesium Sulphate ........ .. ...... ... . ... . .......... . .............. 15.7300 
Sodium Chloride . ............... . .......... . .................. . ...... 1.3100 
Carbon Dioxide Gas (free) . . . . . . . .. .. . . .. .. . . .. .. . .. . .. . . . . . 11.9500 

Mineral water .............. . . . ....... . .. . ..... . ...... .. . ... 187.530o·gralns. 

Artesian wells, two in number, sunk to a depth of 570 feet and 700 feet 
respectively, and distant from each other about 100 yards situated 
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a mile north of Columbia on the farm of C. E. Moore. The water rises in 
each to within 20 feet of the surface, and was analyzed, the first in February, 
1882, aud the second in May, 1883, by P . S. 

ALKALINE WATER, THIRD GROUP, 

No. 1. 
Silica. .. . ................. .......... . . .. . . .. . . .. . 0.2044 grains. 
Alumina................ .. . ... . . .. 0.7184 
Calcium Bicarbonate .. ... . ....... . ....... . ...... 10.3998 
Magneslnm Bicarbonate .. ..... ...... .. ..... . 8.4183 

2.8597 
1.3091 
4.7986 

Calcium Sulpbate ......... .... ... .. ... . . .. 
Sodium Chloride ....... . 
Carbon Dioxide Gas (free) . .....• . .... . . .. 

Mineral matter ... . . . . . ................... 28.7383 grains. 

Fixed residue .. .... . .. .. . .. 17.8579 grains . 

No. 2 . 
0.5286 grains . 
0.5958 

10.0949 
7.3149 
2.9690 
1.3854 
5.7642 

28.6528 grams. 

17.2896 grains . 

To complete the picture of the composition of spring waters, originat
ing in the Encrinital limestones of this section, three additional analyses 
are given : No. 1 of a spring on the College Farm at the base of a high hill, 
about a mile from Columbia; No. 2 of a spring on the farm of the late John 
W . Harris, about eight miles south of Columbia; No. 3 of a well in the 
University campus; the analyses were made in 1880 by P. S. 

No. 1. 
Silica.... . .. .. . . . ......... . o. 7059 grains. 
Alumina . ....... 0.3112 
Calcium Bicarbonate . .. .. 23.3892 
Magnesium Bicarbonate .. 2.1286 
Oalclnm Sulphate ......... 0.2700 
Sodium Chloride .... . .... . 2.5883 

Mineral matter . .......... 29.3932 grains. 

Fixed residue . .. .21.5148 grains . 

CALLAWAY COUNTY . 

No. 2. 
1.8347 grains. 
1.8258 

20.9887 
3.7331 

7.1162 

35.5112 grains. 

27.Sl16 grains. 

No. 3. 
1.4057 grains. 
0.0058 
5.0240 
4.6906 

34.1231 
2.7937 

48.0429 grains. 

44.8767 grains. 

Deep well, in yard of Asylum No. 1, near Fulton, analyzed August, 1886, 
by P . S. 

ALKALINE WA'.l'EH. 

Silica......... . .. . . . . . .. .. .. . . . .. . . . . .. . . . . .. . . . .. . . .. .. . . .. .. .. . 0.5023 grains. 
Ferrous Bicarbonate . .. . . . .. .. . .. . . . . . . .... . . . . . . . . .. . . .. .. .. .... . .. 0.1297 
Calcium l3icarbonate ........ .. ............ . ..... .... . ............ 13.6630 
Magnesinm Bicarbonate .. . .. .. . . . ...... . . .... . ..... .. 
Potassium Bicarbonate ............ .... ......... . .... . ............ . 
Sodium Bicarbonate. . .. ....... . .... . ................... .. ... , . 
Sodium Sulphate . . . .. . . . . . . .. . . • .. . . ............... ........ .. 
Lithium Chloride........ . . . .. . . . .. . ....... . ........ . ... .. .. ... .. . 

9.2707 
1.7520 
3.4054 
3,7115 
l.~805 

Mineral matter .. . ..... . ...... . .... ... .... . ...... . ............... 33.7051 graias. 

Fixed residue ............ . ...... . ...... . . ........ .... : 24.4756 grains . 

CAMDEN COUNTY. 

Climax sp1"ing, analyzed in 1882 by H. W. Wiley, and recalculated by P. 
S. The analysis is so entirely different from the one made by the officers 
of the Survey from water collected by them personally, that the surmise 
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of a mistake in the vessels in which the water was sent, or an addition of 
chemicals to the water before sending, is justifiable. 

Alumina and Ferric Oxide............... . .. . . ..... . . .. ... . .......... 5.0800 grains. 
11Iagneslum Bicarbonate . .. .. .. .. . . .. . . . . .. . . . . .. .. . . . .. . .. . . . . . . . 4.3312 
Calcium Stl.Ipbate ............. .. .... ...... . .............. .'........ ... 4.6019 
Magnesium Sulpbate.......... . ................... . ..... . .... .. . . . . . . 1.3395 
Sodium Chloride .......... . ... . . ..... ..... .. ..... ..... ....... .. . .... . 33.6169 
Calcium Bromide .......................... .. ................... ..... lt.0162 
Potassium Bromide....... .......... . . ... ...... .... .. ... .. ... .... .. ... 3.6615 
Sodium Bromide..... ......... .............. ... . .. .. .. . . .. . . .. .. . 3.5070 
Carbon Dioxide Gas (free)....... . .................... . ... .... . . . . .. 0.9423 
Loss . . .. . . . . .. . . . . .. . .. . . . .. . . . . . . . . . .. . . .. .. . . . .. . . . . . . .. . . . . . . .. . 3.0200 

lllineral matter .......... . . .... ... . . .. .. .... .. . . . . . • .. .. .. 71.1185 grains. 

CARROLL COUNTY. 

Al"tesian well, near Carrollton, supplying the town with water; analyzed 
January, 1885, by P. S. 

ALKALINE WATER, FIRST GROUP. 

Silica................. . . . .. .. . . . . . . . .. .. . . . .. . . . . . . .. . . .. . .. . . . . . . . . . . 4.5618 grains. 
Alumina . . . ........... . ........ . .......... . .. . .... . ... .. ............... 0.9243 
Feno us Bicarbonate. . . . .. . . . . . . . . . . .. . . . .. .. .. . . . . . . . . . . . . . . . . . . .. . 0.0093 
Calcium Bicarbonate.... . . . . . . .. . .. . . . . . . .. .. . . . .. . .. ... .. . .. ...... . 16.0662 
l\Iagues ium Bicarbonate ...... .. ... ...... . ..... .. ......... . . ... ... .... 5.3936 
Sodium Bicarbonate.................. .. . .. .. . .. . . . . . . .. . .. .. . .. .. . 1.4712 

Mineral matter ...... . . ... . ... . . . ........... . .......... . .......... .. 28.426! grains. 

Fixed Residue ... . ............................ . ......... . ........ . ... . 21.2269 grains. 

CASS COUN'l'Y . 

.L1fcL elland sp1·ing, near Drexel; analyzed October, 1892, by C. C. Hamilton , 
partly recalculated. 

SULPHUR WATER. 

Silica.............. . ............................................. 0.9480 grains. 
Ferric Oxide . . . .. . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . 1. 7710 
Calcium Bicarbonate ..... . .................................. . . . . .... 1.8317 
Magnesium Bicarbonate..... . . .... . . . . . . . . . .. . . . .. . . . . . . . . . . . .. . . . . . 0.4526 
Sodium Bicarbonate ..... .......... .. . ...... . ... . .... . ... . ............ 39.0693 
Potassium Sulphate....... . . .... .. .. . . .......... ... .... .... ....... ... l.tilOO 
Sodium Sulphate....... . . . . . .. . .. . . . .. . . .. . . . . .. .. . . .. .. . . . . .. . . . . .. . 5.5310 
Sodium Sulphydrate............ . ..... . .. .. . .. . . . . . . . . . . . . . .. .. . . . . . .. 0.4280 

Mineral matter ... . .......... . . . . . . .. .... . . . . .. .......... . ........... 51.6!09 grains. 

Snlphnrettod Hydrogen. .. ........... .... ... ......... . .............. .. 0.3820 grains. 
J<'ree Carbonic Acid Gas..... . . . . . . . . . . . . . .. . .. .. .. .. . . . . . . . . .. . . .. . . . . 5.3044 

CEDAR COUNTY. 

A number of waters from springs in the E ldorado Springs district were 
collected and analyzed by P. S . 
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CHALYBEATE WATER, FIRST AND SECOND GROUPS, 

Park Springs. 

Silica .. 

Analyzed August, 1886. 

2.2897 grains. 
0.2394 Alun1ina. .. . .. ........... .. .. . ...... . 

Ferrous Bicarbonate .......... ... . . 3.3878 
Mangano us Bicarbonate ... . ...... . 0.0085 
Maguesium Bicarbouate ...... . ... . 1.3949 
Calcium Sulphate . . ............... . 0.9454 
llfagnesium Sulphate ... .. ..... . ... . 0.0241 
Potassium Sulphate ............... . 0.3891 
Sodium Sulphate ... .. . ... , ........ . 1.4715 
Lithium Sulphate ....... ... . . .... . . 0.3894 
Calcium Sulphate . ......... . ... . 0.0037 
Lithium Chloride ........ . ......... . 0.1957 
Carbon Dioxide Gas (free) ... .. .. . 6.8056 

llfineral matter .......... . .. ...... .. . 17.5448 grains. 

Fixed residue...................... 8.3917 grains. 

Cruce's Well. 
Analyzed December, 1885. 

Silica............ . ... . . .. .. .. . . .. .. . 1.9976 grains. 
Alumina. ....... . . . . .. . . .. .. .. .. .. . 0.2336 
Ferrous Bicarbonate. . . . . . . . . . . . . . . 4.6728 
Calcium Bicarbonate.. .. ........... 1.0656 
Calcium Sulphate................. . 3.4478 
Magnesium Sulphate...... . . . . . . . . 3.7848 
Sodium Sulphate . .. .. . . . . . .. . .. . .. . 3.6785 
Sodium Chloride.... . .. .. .. .. .. .. . 0.0224 
Lithium Chloride. . ... .. . . . .. . ...... 0.1654 
Carbon Dioxide Gas (free) .. . ..... 10.0203 

l\fineral matter. . . . . . . . . . . . . ... . . . 29.0888 grains. 

Fixed residue .... ..... .... . .. .. . .... 16.1729 grains. · 

South Forest Grove Well. 
Analyzed .August, 1886. 

2.~427 grains. 
0.1163 
2.9623 
0.0267 
0.0560 
0.6601 

0.3459 
1.3378 
0.3102 
0.0050 
0.2237 
7.1213 

15.5084 grains. 

6.7229 grains . 

Field's llrineral Well. 
Analyzed December, 1885. 

5.0, 57 grains. 
0.2512 
4.9064 
0.2618 
O.WJS 

0.6315 
0.3088 
O.OU3 
7.4196 

20.1299 grams. 

9.5563 grains. 

East Side Bath House spring No. 1, analyzed Angust, 1886. 

Silica. ... . .... . ..... . ........ . . .. . .. . . .. . . . .. . . . . . .. . . . .. . . .. . . . . . . .. . 2.i286 grains, 
Alumina .. ...... ... .. ... . . . ................................... . ....... 0.1945 
l!'errous Bicarbonate... . ... . .. .. .. . . . .. .. .. .. .. . . . . . .. . .. . . .. . . . . . .. . 7.2538 
Manganous Bicarbonate ....... . ....... .. ... . . . _... ..... . .... . ... O.Ot95 
Calcium Bicarbonate................ . ............... ... ..... . . . . . .. 7.i526 
Magnesium Bicarbonate. .. ......................... . .. . . . . . . . . .. . 7.56\Ja 
Calcium Sulphate .. ..... .. .................... . ......... . .. . .... . ..... 0.6686 
Potassium Sulphate ..... .. ....... ,.. .. .. . .. . . . . . . . . .. . . . .. . . .. . . . . . 0.4865 
Sodium Sulphate ............... . ........... . .......................... 2.9431 
Lithium Sulphate.. .. .......... . ... . . .. . . .. . . .. . .. . .. . . .. . . .. . . . .. . .. OA858 
Calcium Phosphate.......................... . ... . . . . .. . . . . . . . . . .. . .. 0.0076 
Lithium Chloride................ .. .... . ............. . . . ........ . . .... 0.2866 
Carbon Dioxide Gas (free) .. .. . . .. . .. .. .. .. . . .. . . .. .. .. .. .. .. . .. .. . 2.4322 

Mineral matter ........ .. ....... . ..... . ... ,' , . .................... . ... 32.5593 grains. 

Fixed residue . . .... .. ........ .. ............ . . ... .. ............ . . . . 21.1395 grains. 
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East Bide Bath House sp1·ings Nos. 2 and 3; partial analyses, August, 
1886. 

Silica ........... . ......... . ..... ...... .. ......... . 
Ferrous Bicarbonate .......................... .. 
Calcium Sulphate ... . ....................... ... .. 
l\Iagneslum Sulpbate. . . ... . ................. . 
Sulphur Trioxide for other bases .. . .. .. ..... . . . 
Undetermined .... .... ............. . ....... ... .. . 

No. 2. 
3.4137 grains. 
9.1380 
0.8937 
1.4895 
1.8866 
1.2871 

l\Iineral matter .. . ........... . ........ .... ...... 18.1086 grains. 

l!' ixed residue .................................... 13.0827 grains. 

Spl'ing at Jei·ico; analyzed July, 1884. 

No. 3. 
2.1064 grains. 
1.9598 
2.8511 " , 
1.7172 
0. 7002 
0.5212 

9.8559 grains. 

S.7iS0 grains. 

Silica... .. .. . . .. .. .. . .. . .. .. . . . . .. .. .. . .. . .. .. . . . . .. .. .. . . . . . . .. . • . . . . . 1.3201 grains. 
Ferrous Blcat"bonate....... ........ . ............... . .................. 0.4089 
Calcium Bicarbonate.................................. . . .. . . . . .. . . . .. . 0.2129 
Magnesium Bicarbonate... . . . .. .. . . . .. . . .. .. . .. .. .. . .. . . . .. . . .. . . . . . 0.5046 
Calcium Phosphnte... ... . . . .. . . .. . ... . . . .. .. .. .. . .. .. . . .. .. .. .. . .. . . 0.2234 
Sodium Phosphate................... .. .......... . ............... 0.1922 
Lithium Phosphate.................... . . .... .................... 0.9H55 
Sodium Sulphate.... . ..... . .. .. . . . .. .. .. . .. .. . .. .. . .. . .. .. . . .. .. . . .. . 0.1036 
Sodium Chloride.................... . .............. .. .... . . ... ........ 0.1058 
Carbon Dioxide Gas (free).... .. .. . .. .. .. . .. .. .. .. . .. .. .. . .. . .. .. . 2.5108 
Organic matter......... . . .. .. . . .. .. . . . . . . .. . .. . . .. . .. . .. . .. .. . . . . . 1.0100 

Mineral matter ...... . . .......... . .. ... .... ...... . .......... . 8.4878 grains. 

Fixed residue...... . . . . .. .. . .. . . . . .. . . . . . .. .. . .. . . . . .. . . .. .. . . .. . .. 3.6037 grains. 

Alum sp1'ing, near Eldorado Springs, analyzed March, 1887. 
SULPRATIC WATER, THIRD GROUP. 

Silica....................... . ..................................... .. ... 2.28'21 grains. 
Ferrous Sulphate .. .... .............. . ................... . ........... 67.7464 
Aluminum Sulphate .......................... . ................ . . .... . rn.5133 
Calcium Sulphate.. . ........ . . .. . . .... . .... .. .. . . . .. .. .. . ... .. .. . . . . . 4.4824 
Mag nesium Sulphate ....... ......... ...... . .... ......... ............. 7.5a22 
Potassium Sulphate........ . .................................. . .. . . . 0.3611 
Sodium Sulphate............ ... ......... . ............ . ..... . ....... 2.7809 
Lithium Sulphate...... .. ....................................... 0.9794 
Sulphur Trioxide (free) . . . .. . ..... .. ...... . .. . . .. . . ... .. . . .. . . . .. .. . 6.1159 
Carbon Dioxide (free)......... . ................................. 7.4312 

Mineral matter ....... .... ... . ........................ .. ........ . . .. .. ll3.8249 grain s. 

Contains traces of organic matter, of manganese and of chlorine. 

CHARITON COUNTY. 

Bo1·ed well, near Salisbury; analyzed October, 1890, by P. s. 
MURIATIC WATER. 

Silica ... . ......................... . ............ _ . . .. . .. .. . .. .. .. .. . .. I.0237 grains . 
Ferrous Bicarbonate........... . ............................ .. . . . . .. 0.9155 
llfanganous Bicarbonate............ . ................. . ............ . .. 0.2285 
Magnesium Bicarbonate ..... . .. .................... .. ....... . ... . . 19.3037 
Calcium Sulphate ....................... . ....... ........ .. .......... 66.6692 
Magnesium Sulphate............ . ..... . ........................... J8.ll88 
Magnesium Chloride............... . ... .. . . .. . ........... . . ... .. . 14.3334 
Sodium Chloride...................... .. .................. . ... .384.5022 
Sodium nromlde....... . .... . .. ... . . .. .... .. .. .. . . .. . . . .... . . .. . . .. . . . 0.8022 
Lithium Chloride . ..... . . . .............................. ..... .... . .. . 0.2876 

I\Ilneral matter . . . ..... . . . .... ..... ....... ... ..... . • .......... .. 506.1848 grains. 
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CLAY COUNTY. 

Reed spi·ings near Liberty were personally investigated, sampled and ana
lyzed in September, 1881, by P. S. 

CRALYBEATE WATER, FIRST. 'GROUP. 

Silica .. ....... ........ . 
Alumina ............... . 
Ferrous Bicarbonate . . ........ .. ..... . .. .. ..... . 
Manganous Bicarbonate ..... . .. . ............ . .. . 
Calcium Bicarbonate .... . 
Magnesi,1111 Bicarbonate. 
Magnesium Sulphate .... 
Potassium Sulphate. . .... . . ... .. . . .. . ... .. 
Sodium Sulphate . ...... . .... . . ... . ....... . ... . 
Calcium Phosphate ............. . ........... .. 
Sodium Chloride . ................ . 
Carbon Dioxide. 

No. I. 
2.7745 grains. 
0.2979 
3.2943 
0.1051 

13.9834 
0.0935 
0.3037 
1.2900 
0.6542 
0.0584 
0.6659 
2.8621 

Mineral matter ... 

Fixed residue .. . ..... ... .. .. . 

... 26.3839 grains. 

.. • .. .. .. .. 17.3537 grains. 

No.2. 
2.8270 grai ns . 
0.1402 
3.2943 
0.0!)35 
8.0966 
0.2044 

1.1974 
0.6016 
0.1100 
o. 7243 
2.8504 

20.1397 grains . 

12.8910 grains. 

Four additional waters (Reed springs) of the same character were ana
lyzed in June, 1889, by P. S. Nos. 1 and 2 are probably the same as given 
above and represent the changes which springs coming from no great 
depth exhibit in different seasons. 

Silica ..... . 
]!'errous Bicarbonate . ....... . .... .. 
Manganous Bicarbonate ... . ... . 
Calcium Bicarbonate ... . .. . . . .. . 
Magnesium Bicarbonate .... . . 
Potassium Sulpbate . . 
Lithium Sulphate. .. .. ... . .. .. 
Calcium Phosphate ...... . .. . .. . .. . 
Sod ium Chloride ...... .. 
Carbon Dioxide Gas (free) . . .. . . .. 

No. I. 
1.5187 grains. 
3.o047 
0.0854 
8.5094 
1.1399 
0.8941 
0.4251 
0.0480 
0.5680 
5.9704 

Mineral matter ... . . .... . ..... .. .... 22.6637 grains. 

Fixed residue . ...... . . . ..... .. 

Silica ... ... . 
Ferrous Bicarbonate. 
Calcium Bicarbonate ..... ..... ..... . 
Magnesium Bicarbonate .. . ....... .. 
Potnssinm Sulphate ... . . . 
Lithium Sulphate ........ . 
Calcium Phosph ate ... . . , .. . . 
Sodium Chloride ....... . 
Carbon Dioxid e Gas (free) .. 

11.7246 grains. 

No. 3. 
1.4135 grains. 
1.9469 
9.8401 
1.4205 
O.l:l885 
0.5991 
0.0524 
0.5321 
6.0456 

Mineral matter .. .. ......... .. . ... .. 22.7387 gra ins. 

]!'ixed residue ..................... .. 12.1273 grains. 

No.2. 
1.5479 grains. 
2.0118 
trace 

10.6598 
1.6262 
0.8552 
0.6451 
0.0568 
0.5284 
6.55H 

24.4853 grains. 

13.0085 grains. 

No. 4. 
0.9346 g ra ins. 
0.4802 

11.1631 
0.7072 
0.903, 
0.3747 
0.0480 
0.5i03 
5.6208 

20.8026 g rains . 

11.30!6 gr:iins. 
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Evans' spring , near Harlem, analyzed April, 1882, and Rogers' Climax 
spring, near Liberty, analyzed February, 1887, botl:t by P. S. 

CHALYBEATE WATER, FIRST GROUP. 

Evans' Spring. 

Silica ..... . .. . . . . . . .. .. . . .. .. . . . .. .. . . . . . .. .. .. . 2.6168 grains. 
Alumina.... . . . .. . .. . . .• .. .. . .. . 0.6367 
Ferrous Bioorbonate .... 
Manganous Bicarbonate . . 
Calcium Bicarbonate . ..... . . . ...... . ........... . 
Magnesium llicarbonate •. .......•........ . . .... 
Sodium Bicarbonate ........... . ....... . 
Potassium Sulphate . . . . .............. ... .... . 
Sodium Mnlphatc . .. ..... . .... .. 
Calcium Phosphate ............ . .... . ... . ..... . 
Potassium Phosphate. . . ...•......•. 
Sodium Chloride 
Lithium Chloride. 
Carbon Dioxide Gas (free) . . 

Mineral matter ........... .. 

J<'ixed residue .......... . 

2.9076 

6.6220 
2.1868 

0.8819 
0.8035 
0.5014 
0.3531 
0.9721 

1.8691 

20.3510 grains. 

. .U.9G72 grains. 

Roger's Climax 
Spring. 

2.S03i grains. 

2.6609 
0.1933 

15.0197 
3.1,76 
1.8588 

0.6221 

0.0691) 
0.25;Jl 
,0.2357 
5.g874 

32.8822 grains. 

J9.097t grains. 

Schrrude1''s springs, near Barry, five miles north of Kansas City, analyzed 
October, 1887, by P. S. 

CHALYBEATE WATER, FIRST GROUP. 

Silica ............ . 
F errous Bicarbonate ........... . ... . .... . .. . .. 
Manganous Bicarbonate ... . ... . . . .... . ..... . .. . 
Cnlcium Bicarbonate ......... . .... .. .......... . 
Magnesium Bicarbonate.. . ... . ............. . 
Lithium Bicarbonate . ....... . . . ............... . 
Calcium Sulphate .. . ...... . .... . ... .. . . ........ . 
Sodium Sulphate........... . . . .. ... . . 
Carbon Dioxide Gas (free) .... 

No. I . 
2.40tl5 grains. 
5.2482 
0.4927 

14.4005 
1.6262 
0.4842 
2.7412 
1.0673 
4.0256 

I\Ilneral matter ............ .. .. : . ........... 32.49".A grains. 

Fixed residue .... . . ..... . .. 20.1123 grains. 

No. 2. 
1.8762 grains 
4.2182 
0.4971 

12. 7797 
2.8310 
0.4763 
2.7688 
0.9647 
3.8523 

30.26!3 grains. 

18.71H2 grains. 

Excelsior spi·ings - Regent, Siloam and Sulpho-saline: - analy~ed in 
April, 1890, by W. P . Mason. 

CHALYBEATE WATERS, FIRST AND SECOND GROUPS. 

Silica . . . 
Alumina. 
Ferrous Bicarbonate ................ . . . 
!\ianganons Bicarbonate .. 
Calcium Bicarbonate .. . ... . 
Magnesium Bicarbonate ...... . .. . .... ... . . 
Sodium Bicarbonate j •••••• 

Calcium Sulphate . . . .......•... 
Potassi um Sulphate ........ . ... .. ... . . .... . .... . 
Magnesium Chloride .. 
Potassium Chloride .. 
Sodium Chloride .. .. 

Regent. 
0.6998 grains. 
0.1224 
3.7694 
0.7586 

30.4361 
4.860ft 
0.4867 

0.2834 

0.1633 
1.0264 

Mineral matter . ..... . ..... .. ... ... ..... . ... .... 42.6070 grains. 

Siloam. 
1.6777 grains. 
0.3890 
2.5388 
0.2268 

19.1318 
2.1309 

1.3028 
O.HJ-29 
0.7540 

0.9949 

2i.33V6 grnins. 
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The bicarbonates in the foregoing two analyses have been recalculated 
from the analyst's values. 

Sulpho-saline spring, muriatic water, as the name indicates . 

Silica...................... .. ............ . ................. .. .... .... . 0.6409 grains. 
Calcium Sulphate . .... .... .. ... ....... ... .... . .. . . ........ . . ........ 8!1.0018 
Magnesium Sulphate.............. .. .... .. .... . . . . . . ... . . . .. . . . . . . . 0.8239 
Potassium Sulphate............ . ......... . .............. .. ..... ..... . 1.8626 
Magnesium Chloride . ... . .. ...... .. . ............. . ........ ... ..... ... 23.2688 
Sodium Chloride .. ... ...... , . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .... .... . . . 605.4393 
Sodinm Iodide ........... . ... . .............. . ... . .......... , . . . . . . . . trace 
Magnesium Carbonate ........ . ... ...... ........ .. ·. . ........ . ........ 9.4912 
Sodium Hydrosulpbide. . ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4292 

Mineral matter ... . ... .... ... . . . . ........... .. . . .•... .. . ...... . .... . .. 725.9577 grains. 

CLINTON COUNTY. 

Plattsburg Mineml springs; analyzed by Wright & Merrill; no date. 

Silica .......................... ........... ..... . . .. . . ....... .... . .. .. . . 0.70 
Alumina.................................... . ......................... 0.25 
Ferrous Carbonate........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.83 
Calcium Carbonate.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.53 
Magnesmm Carbonate..... . .... .. .................... . ...... . . . . . . . 0.53 
Sod I nm Carbonate... . ......... . ... . ....................... . .. . . . . . . . 1.06 
Calcium Sulphate.. ... ..... .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . 1.63 
Organic matter. . . . . . . . . . . ..... :. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 3.97 

grains. 

Mineral matter . . ................... . . . .......... . . ...... . ..... 13.50 grains. 

COOPER COUNTY, 

Chouteau spi·ings, ten miles from Boonville, and HaiTiman's Sulphur 
spring; analyzed by A. Litton, the former in 1853, the latter no date; taken 
from Bulletin No. 32, U. S. Geological Survey, and recalculated on the 
assumption that;the figures given are grams per litre. 

MURIATIC WA·TERS . 

Chouteau 
Springs. 

Silica...................... . . . . . . . . • . . . . . . . . . . . . . 0.4673 grains. 
Ferrous Bicarbonate . . . . . . . . . . . . . . . . . . . . . . .. . . . . 0. 7251 
Calcium Bicarbonate ....... . .................. 14.5511 
Magnesium Bicarbonate........ ... . .. ... .... ... 3.2058 
Calch1m Sulphate . ... ....... .. . . ... . . . . ......... 38.8426 
Calclnm,Chlorlde ......... . .... . ........ . . .. . . . 33.0601 
.Magnesium Chloride .......... . ...... .. ......... 37.8497 
Potassium Chloride............................. 4.9648 
Sodium Chloride ........... . .......•........... 387.3751 
Carbon Dioxide Gas (free) . . . ... . .. .. . . . ..... .. 5..0582 

Mineral matter ................... . .............. 526.0998 grains. 

Fixed residue ... ... ... .. . ...... .. ... . ......... .. 520.1528 grains. 

Harriman's Sulphur 
Spring. 

0.5841 grains. 
0.4834 

10.2614 
4.8952 

92.8719 
77.4517 
81.9492 

0.8177 
920.3664 
12.4552 

120-2.1362 grains. 

1197.0528 grains. 
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DAVIESS COUNTY , 

Jamespo1·t "Mineml spring;" analyzed in Apri l, 1887, by P . S. 

CHALYDEATE WATER, THIRD GROUP . 

Si Ilea. . . .. . . . . . . . . . . .. . . .. . . . .. . . . . . . . .. . . .. .. . . . . . .. .. . .. . . .. . . . . . . . . . l.3726 grains. 
l!'enous Bicarbonate . .. . .. . .. . . . .. . . . . . .. . . . . . .. . . . . .. . O. 7789 
Calcium Bicarbonate ..................... .. ....................... 31.5813 
Magnesium Bicarbonate . ........... . .......... .. . ......... . ........ 10.1680 
Calcium ::lulphate ........................ . . .. . ..... .. . . .............. 10.6437 
Potassium Sulphate . .. .. . .. . . .. .. . . . .. . .. . . . . .. . . .. . . . . . .. . . .. . . . .. 0.5734 
Sodium Sulphate..... . . .. . . . ...................... . .. .... . . .. ........ 6.0155 
Carbon Dioxide Gas (free) . . .. . .. . ............... . ... . ............... 11.7097 

Mineral matter ................ . ..... ... .... . ... . .................... 72.8431 grains. 

Fixed residue ........ . .... . .......... .. ........ . ........ . ........... 47.5599 graius . 

Jordan's spl'ing, near Clinton, analyzed October, 1882, by P. S. 

CHALYDEATE WATER, TIIIRD · GROUP, 

Silica.. . . . . . . . .. . . .. . . .. . . . . .. .. . . .. ... . . .. . . . . . . . .. . . . . .. . . . . .. . . . . .. 1 0572 grains . 
Alumina.... .. .. . . .. . . . . .. . . • . .. . . . • . . . . . . . .. . . .. . . .. . . . . . . .. .. . . . .. 0.0292 
Ferrous Bicarbonate............... ... ............. . ........... . .... . 0.3618 
llianganous Bicarbonate .. .. . .... . . .. . .. . . . .. . . .. . . . .. . .. .. . . . .. . . . 0.0276 
l\Iagnesium Bicarbonate. ........ . .. .. .. .. . . . .. . . .. . . . . . . . .. . .. . . . . .. 0.6056 
Calcium Sulphate . . .. .. .. . . . . . . . .. . . . .. . .. .. . .... . ......... . ....... 66.3729 
Magnesium Snlphate ........ .. ............... . .... . ... . . . ....... . . 32.4527 
Potassinm Sulphate............. . ........ . . .. .. . . . .. . . . .. . . .. . . .. . . . 5.1572 
Sodium Sulphate ..... .................... .. .............. . ......... 18.0512 
Sodium Chloride .......... . ... . ................ . . . ...... . ........... 6.7310 
Lithium Chloride . . ... ... . . ........... .. ............... . ............. 0.0172 
Carbon Dioxide Gas (free). . ................................... . .. 23.8126 

Mineral matter.... . ... .. . . .... .. . .. .. .. .. . .. . . . . . . . .. .. . . .. .. .. . .. 154.8762 grains. 

l!'ixed residne ....... . .......... . ... . ... . ................. . .......... 130.6912 grains. 
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Ford's spring and Bowen Brothers' spring, both situated near Montrose 
and analyzed in October, 1886, by P. S. 

CHALYDEA'J'E WATER, TIIIRD GROUP. 

Ford's Spring. 
Silica........... . ........ . .......... . ... . . • .. . . . . 0.6i!7 grains 
Alumina....... .. ................ .. . . . .. . . . . .. . . . OA823 
Ferrous Bicarbonate........ . ..... . .. . . . .. . . .... 3.2444 
Mimganous Bicarbonate . .. .. .. . . •• . . . .. . . .. . .. .. 0.2938 
Calcium Bicarbonate .................... . ....... H.6463 
Calcium Sulphate ............... . .......... . .... 60.15,6 
Magnesium Sulphate ....... . .................... 21.5883 
Potassium Sulphate . ..... . .. .. .. .. .. . . ... .. .. l.8274 
Sodium Snip hate ...... . . . . . ........... . ......... . 24.4n45 
Lithium Sulphate........ .. ...................... 1.9697 
Lithium Chloride .. .. .. .. .. . .. .. .. 0.1329 
Carbon Dioxide Gas (free) .. .. .. .. .. . .. .. . .. . .. l.8125 

Mi nera l mntter .. . .. . . . . ............ . ... . ......... 131.3214 grains. 

Fixed residue . .................... . .............. 123.0866 grains . 

Bowen Bros. Spring. 
l. 7406 grains 
0.3314 
3.3791 
0.0918 
6.9531 

28.1020 
12.2835 
0.1512 

17.3643 
0.6600 
0.1188 
4.2965 

75.4723 grains. 

67.1414 grains. 
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HOWARD COUNTY. 

Boo11slick, near Boonesborougb, Bui·khal't's 8p1·inq, ~wo miles west of 
Franklin, and Lewis spring one and one-half miles from Glasgow; analyzed 
by R. Cbauvenet; no date. 

MURIATIC WATERS. 

Boone's Lick. 
Cal cl nm Sulphate ........... , ................... 119.27 grains. 
Calcium Chloride . . .... ,..... .... .. ... . ........... 81.47 
Magnesium Chloride . . . . .............................. . 
Sodium Chloride .. ... .... .. ..................... . 972.29 

l\Iincral matter ... . . ..................... 1173.03 grains. 

Bnrkhart's Spring. 
135.08 grains. 

93.U 
116.89 

1082.48 

1428.19 grains. 

Lewis' Spring. 
Calcium Carbonate...................... .... .......... . . .. . . . . . . . . . . .. 23. 71 grains. 
Magnesium Carbonate...... . ............. . ................ ........... 73.12 
Calcium Sulphate ...................... . .......... . ... . ............. .. . 122.91 
Calcium Cbioride....... .. .. .. . . .. .. . . . .. . . . .. .. . . . .. . .. .. . . . . .. .. .. . . . 37.29 
Sodium Chloride ...................................................... 951.30 

llllneral matter .. . .. ........ .. .......... ..... ... .. .... ........... 1208.33 grains. 

JACKSON COUNTY. 

"Young's Medicinal well," an artesian well at tbe corner of Twenty-fifth 
and Vine streets, Kansas City, analyzed about 1890, by C. C. Hamilton, and 
"Maqneso-Saline Mineral springs," also an artesian well near Kensington 
and Cincinnati avenues, Kansas City, analyzed August, 1891, by C. C. 
Hamilton and R. R. Hnnter. 

MURIATIC WATER. 

S!llca . .... . ................ . ................. . 
Alumina ............................ .. ...... .. 
J<'erric Oxide ................................ .. .. 

Young's 
Med. Well. 

4.0830 grains. 

Ferrous Carbonate . . . . . .. .. .. . . . . .. . . . .. . . . .. . . . 5.8796 
Calcium Carbonate ......... ~ ...... ...... .. .. .... 52.6778 
Magnesium Carbonate .......................... 15.6989 
Sodium Carbonate...... .. ....................... 8.4260 
Calcium Sulphate ..... .... ... ............ . ....... 4.5322 
Magnesium Sulphate .... .. ..... .. .......... ... . 
Calcium Chloride ............................... . 
Potassium Chloride .......... ...... ....... . . 
Sodium Chloride .... . ..... ..................... 1470.8124 
Carbon Dioxide Gas (free) ................ .... .. 21.9984 

Mineral matter. . . . .. . . . . .. .. . ....... .. .. ..... 1584.0083 g:rains. 

JOHNSON COUNTY . 

Magneso-Sallne 
Min. Springs, 
1.200 grains. 
0.648 
2.754 

25.980 
9.234 

15.288 

0.750 
14.400 
35.560 

1231.356 
17.160 

137!.330 grains. 

Electric or Colburn sp'rinq 1 analyzed February, 1887, by P. S. 
CHALYBEATE WATER. 

Silica .. . ...... ............... ....... ...... .. ... .. . .............. :. . . . . 1.7815 grains. 
Ferrous .Bicarbonate . . . . . .. . . .. . . . .. .. . .. . . .. . . .. . . . .. . .. . . . .. .. . . . . 0.2595 
Calcium Bicarbonate . ................... .. .. ........ . . . ............. 35.0408 
Magnesium Bicarbonate ....... .. ............. .. ... ... ... ... . .. ..... . 
Magnesium Sulphate . . .. . . .. .. .. . . . .. . . ........ . ...... ... ... . .... . 
Potassium Sulphate . ................ .. .... .. ...... ............. . .... . 
Sodium Sulphate . ...... ... ........................... . ............. . 
Lithium Chloride . . ................................. .... ......... . .. . 
Carbon Dioxide Gas (free) ....... . .. . ........ ... ................ . .. .. 

2.4304 
8.4106 
0.22n 
4.8921 
0.3637 
7.2231 

Mineral matter ............................... ...... .. . ................ 60.6238 grains. 

Fixed residue ........... . ....... ....... ... ... . .. ............... ....... 41.7157 grains. 
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JEFFERSON COUNTY, 

Montesano springs, analyzed by Potter and Ril!gS; no date. 

MURIATIC WATER, 

Council Spring. 
Slllca . .. .. . .. . . 0.770 grains. 
Alumina and Ferric Oxide. . . . . . . . . .. .. .. . . . . . . . 0.460 
Calcium Bicarbonate .... ............ ... ......... 39.720 
Calcium Carbonate 
Magnesium Bicarbonate . . . . . . . . . . . . . . . . . . . . 3.7i0 
Magnesium Carbonate ....... .. .. . ....... . 
Calcium Sulphate .. .. .. .. .. . . . . . . .. .. .. . . .. 31.910 
Magnesium Chloride . .. . ..... .... .... .. . .... 30.990 
Potassium Chloride.... . . ..... ..... ...... 11 680 
Sodlu,n Chloride .. ..... ... ... ... . .. .. 
Magnesium Bromide .. . 
Sodium Bisulphide .... . 
Sodium Sulphide. 

Mineral matter . . 

Silica ..... . 
Alumina and l<'erric Oxide .. 
Calcium Bicarbonate . . 
Calcium Sulphate . 
Calcium Chloride . . . 
Magnesium Chloride. 
Potas•lum Chloride. 
Sodium Chloride 
Magnesium Bromide . 
Magnesium Iodide . .. 
Sodium Bisulphlde . . 
Suspended matter . 

l\Ilneral matter .. 

Silica 

. .. . 272.150 
0.347 
l.947 

. . . . . . . i:193.771 grains. 

P earl Spring. 
1.250 grains. 
0. 370 

57.920 
R8.490 

a.R80 
46.230 
13.870 

..... 362.520 
0.879 
0.024 

1.644 
4.360 

530.937 grnins. 

Montesano Spring. 
0.510 grains. 

Alumina and Ferric Oxide 0.870 
Calcinm Carbonate ... ... 71.450 
Magnesium Carbonate . .. ... 14.050 
Calcium Sulphate ....... . ... .... .. ........ 32.370 
Magnesium Cblorlde.. .. . .. .. . .. ... . 35.910 
Potassmm Chloride.. .. . .. . . . . . .... . . ........ 16.370 
Sodium Chloride...... . ... .. . .. . . .. ....... 365.110 
Magnesium Iodide ..... . ..... .. .. . ... . 0.852 
Magnesium Bromide.. . .. . . ............... . 
Sodium Hypnsulphite .. 
Sodium Sulphide. 

Mineral matter . . ... 

15 

0.747 
0.339 

. .. . . .. 538.578 grains. 

Afton Spring. 
0. ilO grains. 
0.540 

48.100 

5.540 
38.nso 
35.490 
13.050 

337.570 
0.147 

1.560 

481.687 grnins . 

Thorn Spring. 
0.840 grnins. 
0. 380 

62.440 

34.560 
7.220 

47.500 
15.280 

305.520 
0.409 
0.112 
1.736 

5:3ri.997 grains. 

Casco Spring. 
0.670 grains. 
0.760 

69.970 
15.5QO 
33.930 
34.410 
16.990 

368.210 

0.107 
0.649 
0.432 

541.618 grains. 
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KNOX COUNTY. 

Lanclreth's well, near Knox City; analyzed June, 1884, by P. S. 

Silica .. 
Alumina. 

CHALYBEATE WATER, 'rHIRD GROUP. 

Ferrous Bicarbonate .. 
Calcium Bicarbonate . ... 
Calcium Sulphate . 
Magnesium Sulphate .... . ... . ..... ...... . .. . 
Potassium Sulphate . 
Sodium Sulphate. 
Sodium Cbloridc .... 
Carbon Dioxide Gas (free) 

Mineral matter 

Fix ell res id nc 

LACLEDE C O UNTY. 

o. 9508 grains. 
0.6697 
2.3919 

32.6502 
18.4061 
'23.5369 

. ... 0.4724 
30.8562 

. . 1.1721 
. . . 7.5586 

. . lJ 8.6649 grnins . 

99.8183 grains. 

L e/J anon Magnetic well; analyzed June, 1888, by F. Vv. Clarke; recal
culated. 

Silica . .. 
Alumina . ...... . 
Ferrous Bicnrbonate . .... 
Calcmm Bicarbonate . 
Magnesium Bicarbonate . .. . 
Sodium Bicarbonate .. . .. . 
Magnesium Sulphate ...... .. 
Sodium Chloride 

Milleral matter . 

Fixer! res idue. 

LAWRgNC IC COUNTY. 

ALKALINE WA'rER. 

. . . 0.654 grains. 
0.187 

trace 
6.826 
4.,05 
2.401 

0.350 
trace 

15.126 grains. 

.. .. 10.718 grains. 

"Paris Ghalybeate spring," twelve miles N. E. of Mount Vernon; analyzed 
by C. P. Williams , about 1876, while acting State Geologist. 

-Silica . . 
Alumina .. . 

CHALYBEATE WATER, THIRD GROUP. 

Ferrous Bicarbonate 
Manganous Bicarbonate. 
'()alcium Bicarbouate .. . . 
Calcium Sulphate . .. 
Magnesium Sulphate .. . 
Sodium Sulphate . . 
Sodium Chloride . . 
Organic matte r 

Mineral matter . 

Fixed residue 

1.3996 grains. 
0.0239 

0.4957 
0.0521 

. .. 14..8018 

.. 0. 7807 
4.2619 
1.9053 

. 0.3133 
. ... 1.0964 

.. . 25.1307 grains. 

. 20.4475 grniuR. 

An older analysis of the same spring, made by A. Litton ; no elate; recal
culated in grains per ~a lion by P . S. is as follows:-
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Silica .. 
Ferrous Bicarbonate . .. 

0.7593 grains. 
0.4673 

Calcium Bicarbonate . . . . . . . . . . . . . . . . . . . . . . .. . .. . . ... ...... ... . 25.2331 
llfagnesium Bicarbonate. .. .... . .. .......... . ....... .. 2.1028 
Calcium Sulphate.. . .. . ..... .. ........ ........ . .... . .. 20.7355 

2.1612 
2.1612 
3.7966 
l.3434 
5 .3986 

Magnesium Sulphate... . ........................ . . . . .. . 
Potassium Sulphate .... 
Sodium Sulphate.. . ...... .. .. . ..... ........ . .. . .. ... . 
Magnesium Chloride ... ......... . ..... .. . . . .. . . . 
Carbon Dioxide Gas (free ) ...... . ... . .. ........... . ... . 

~!lneral matter . 

Fixed residnc . 

L1cw1s Com,TY . 

.. .... 64.1590 grains . 

50.0705 grains. 

. 1/ineral spring, near La Grange; analyzed in March, 188fJ, by P. S. 

Silica . . . . 
J;'errous Bicarbonate .. 
Calcium Sulphate .. 
Magnesium Sulphate .. 
Sodium Ch loride ..... . . 
Carbonic Acid (free) .. . 

Mineral matter ... 

Fixed residue .. .. 

MURIATIC WATER. 

2.3656 grains. 
0.2444 

.. . .. .. .• .. . 58.2464 
.. 25.7063 

. . .. .. .. . .. • .. . . . 286.~340 
15.1866 

... 388.5833 grains. 

. ..... 373.262 grains. 
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IV11aconda Ai·tesian well , near La Grange, 840 feet dee p, free flowing nnd 
claimed to discharge GO gallons of water a minute; analysis taken from 
printed card, giving no elate nor name of chemist; partly r ecalculated. 

Silica ................... . 
Alumina 
Calcium BicariJonate. 
Magnesium Bicarbonate . 
Sodium Bicarbonate 
-Potassium Bicarbonate. 
Sodium Sulphate. 
Sodium Chloride 

~lineral matter . 

LINCOLN COUNTY. 

2.861 grains. 
0.093 

51.604 
31.287 
0.209 
8.1 ia 
9.223 

. ... 320.607 

.. 424.057 gra ins. 

Crenshaw spi·ings, uear ,vinfield ; analyzed in FelJrnar_v, 1888, hy P. S. 

Silica . ... . . 
Alumina .. . . 
Ferrous Bicarbonate .. 
Caleium Blcarbon&te .. 
111agneslum Bicarbonate 
Calcium Sulphate ..... . 
Potassium Sulphate ... . 
Sodium Sulphate ... 
Sodium Chloride . . . . 
Lithium Sulphate ... . 

CHA LYBEATE, THIRD CLASS. 

Carbon Dioxide Gns (fr ee) 

Mineral matter ... 

lrtxcd residue .. 

0.6483 grain s. 
0.2104 
0.4210 
6.5265 

16.0367 
18.9575 
0.9807 
3.0749 

. 92.40;{0 
4. i952 
3.6224 

.. ... J47.G766 grains. 

136. 2489 grams. 
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LIVINGSTON COUNTY . 

Mooresville Mineral springs; analyzed in 1881 by Wright and Merrill. 
I 

Silica . .. 0.61 grains. 
Ferrous Bicarbonate . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 5.07 
Calcium Bicarbonate........ . .. li.61 
Aluminium Sulphate............... .... .. ... . 5.20 
Calcium Sulphate .... . . . ... . . . ... . .. . . . .. . . . . ... . 4.6G 
Magnesium Sulphate.. . . . . . . . . . . l.40 
Potassium Chloride... . . . . . . . . . . . . . . . . . 2.45 
Sodium Chloride ..... . 
Organic matter . . 
Loss. 

2.~5 
2.15 
0.22 

l\Ilneral mntter . ... . .... . ...... . , . 41.52 grains. 

MACON COUNTY. 

Patton spring, near Macon, on S. F. &N. E . railway, in 36, 58, 13, analyzed 
in Auguot, 1881, by Wright & Merrill; partly recalculated . 

Silica ....... . 
]'crrous Bicarbonate . . . 
Calcium Bicarbonate . 
Magnesium Bicarbonate .. . 
Calclnn: Sulphate . . . . 
l\Iagncslum Sulphate . . .. . .. . .. . . . 

J.88 grains. 
1.74 

18.22 
3.63 
2.46 

13.67 
Sodium Sulphate .. . ··· · ······· ·· ··· · ·· · ··· ·, ·· ·· · ·· ··· 12.01 
Sodium Chloride .. . 0.95 
Apocrenic Acid .. 0.13 
Organic and volatile matter 3.U 

Mineral matter . 57.83 grains. 

MARION COUNTY. 

Oakwood Artesian well, at Oakwoocl, near Hannibal; analyzed by R. 
Chauvent & Bros.; no date. 

Calcium Sulphate ... 
Magnesium Sulphate .. . . 
Sodium ,<uJphate ... . 
Sodium Chloride .. . . ........ . 

Mineral matter ............ . 

Trace of Sulphuretted Hydrogen. 

. ..... 125.89 
72.21 

. .... 77.26 
. • ,. .... 712.28 

. . . . . . 987.G! 

gm In s. 

grains . 

Artesian well, at Palmyra, hole 1683 feet deep; flow of water reported 
to have begun at 700 feet; analyzed October, 1887, byP. S. 

Silica . .. ....... . 
Calcium Sulphate . .. . . . . . .. . 
Calcium Chloride .... . . ... . 
l\Iagneslum Chloride . . . 
Sodium Chloride .. . .... . . . . .. . 
Lithium Chloride .. 
Sodium Bromide ... 

Mineral matter . .... 

MURIATIC WATER. 

. . . 1.10g8 grains. 
R7.4325 

• •..•.•....•.... . . ... .. 28.3920 
. • • • • , . . . . . . . . . . . . • . . . . . • . 53.4778 

. . . . . .. ••• . • . . . . . . • . . . .525.0307 
0.3181 
0.3008 

676.0617 grains. 
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MERCER COUNTY. 

Bowshei· Mineml spring, near Princeton; analyzed September, 1881, by 
P. S. 

CHALYBEATE WATElt, SECOND GROUP. 

Silica ..•.. 
Alumina.. . ............ .. ....... ...... .. ........ .... . 
J<' errous Bicarbonate. .... . .... . .. . . . 
Manganous Bicarbonate.. .. . . .. . . . . .. . . .. . . ... ..... ... .. ........ .. 
Cal cl nm Bicarbonate. . . . .. . . . . . . .. . . . . . . . .. ........... . 
Magnesium Bicarbonate .... .. .•.......... 
Magnesium Sulphate ..... . ..... ... .. ...... . 
Potassium Sulphate . 
Sodium Sulphate ... 
Calcinm Phosphate. 
Sodlum Chloride.. .. .. .. .. .. .. .. . .. . . . .. .. . . .. .. . .. . 
Carbon lJioxide Gas (free). 

Mineral mnttcr ...... 

Fixed residue 

MILLER COUNTY. 

4. 7896 grains . 
0.6484 
4.7639 
0.0655 
5.5980 
0.908\J 
0.2286 
0.7445 
0.2208 
0.0245 
1.0973 
3.0541 

22.1441 grains. 

14.4116 grains. 

Aurora spi·inys, given in U. S. Bnlletin of the Geological Survey No. 32, 
without namP. of analyst. 

CHALYBEATE WATER. 

J<'errous Carllonate ..................................... . 
Ferrous Oxide ........ . ... . 

5.130 grains, 
. . 0.933 

Calcium Sulphate ............. .. . , .................. .. .. .... .. . . .. . , .... 2.427 
Mngnesium Sulphate .. .. .... .. ..... . ....... .' .... . ... ... .... ....... .. .,. 6.949 
Sodium Chloride . .......... .. ........... . . .. .. . .. . . . ... . . . •. . . .. . ... 4.009 
Lithia.. .. . . . .. . . . .. . • . .. . .. . . . . . .. • .. .. .. . . .. .. • . .. .. . . .. . 1.430 

Mineral matter . 20.878 grains. 

MONROE COUNTY. 

Four springs analyzecl iu June and July, 18S6, by P. S.: Bowman 
J{ineral springs, No. 1 and 2 and Fountain of Health or Harris well, near 
Middle Grove, and Ragland Mineral springs, near Madison. 

CHALYBEATE WATER, THIRD GROUP. 

Bowman Minei·al springs. 

Silica .. . 
Alumina 
Ferrous Biearl,onate .. ..... ......... ........... . 
Manganous Bicarbonate ....................... . 

No. 1. 
o. 7009 grains. 
0.1226 
l.0644 

Calcium Bicarbonate . .. ... : ...... . ........ . .... 30.8623 
Barium Sulphate ....... ............ .... .. .. . 
Calcium Sulphate... .. .. .. ...... .... .. . ..... 56.8861 
Magnesium Sulphate... . ........•.... . .. 85.3188 
l'otassium Sulphat e. . . . .. . . .. . . . . . . • .. .. . .. . . . 0.2379 
Sodium Sulphate............ . . . . . . . . .. . .. . . . 35.6651 
Lithium Ch loride.. ... . . . . . . . . . . . . . 3.3609 
Carton Dioxide Gas (free) .................. . .. 21.7767 
Lithium Chloride.................. ..... ........ 0.3985 

Mineral matte,· .. ............................... 286.3942 graius. 

No. 2. 
1.3221 grains. 
0.0820 
6.0345 
9.2088 

2.58SJ. 
100.1479 
63.9063 

0.135] 
10.5250 
0.0102 

202.9653 grains. 
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Silica. 
.Alumina ... .... .. . ........ . .. . 
Ferrous Bicarbonate .... . 
Mangnnous Bicarbonate . . ........... . 
Calcium Bicarbonate . .. .. . .. ............. . 
Barium Sulphate.. .. ......... . 
Calcium Sulphate .. .. .. . .. .......... . 
Magnesium Sulphate....... . ......... . 
Potassium Sulphate... .. .. ......... .. 
Sodium Sulphate .. ... ...... .. . . ... . .. . ... .. .. . 
Lithlt1m Sulphate ............. . ............. . 
Lithium Chloride . . . . . . . . . ... .... ... . 
Carbon Dioxide Gas (free) . . 

Fountain of 
Health. 

2A532 grains . 
0.0422 
3.3746 
0.1494 
1.2320 

96.0769 
29.8065 
0.8700 
4.4460 

1.0908 
15.9991 

Mineral matter . 

Fixed residue . 

. . .. ..... 155.5407 grains . 

. . . 137.2259 grains. 

MONTGOMERY COUNTY, 

Ragland Mineral 
Spring. 

1.1565 grains. 
0.0615 , 
7.6322 

22.1840 
t.4649 

61.2520 
80.0802 

0.2162 
13.3911 
3.6138 
0.5174 

23.6756 

216.2454 grains. 

181.5936 grains . 

Farthing 111.ineral spring, near Middletown; analyzed April, 1887, by P. S . 
SULPHATIC WATER, THIRD GROUP. 

Sllicn. 
Ferrous Sulphate .......... . ......... .. .............. .. ............ . 
.Aluminum Sulphate .. . . -... . . . .... ..... , ... . 
Calcium Sulphate··· ................ , . 
Magnesium Sulphate ............ . ..... .... .. . . 
Potassium Sulphate. . ........ .. , . 
Sodium Sulphate. . ......... .... ................ .. 
:C.!Lhlum Chloride 
Sulptur Trioxide (free) ... 

Mineral matter .... 

MORGAN COUNTY. 

2.S037 grains. 
5.9419 
4.8007 

. 28.3137 
7.7976 
1.558g 

29.5165 
0.5701 
8.6407 

89.9438 grains. 

Vei·sailles Medical spl'ing, situated near Versailles; analyzed by V. C. 
Vaughan; no date. 

SULPHATIC WATER, THIRD GROUP. 

Sodium Silicate.. .. .. .. .. .. .. . . .... ..... 12.32 grain s. 
Ferric Oxide . . .. .. . ..... . ..... ... . .. .. . ... .... 37.25 
.Aluminium and Potassium Sulphate . .. .157.70 
Calcium Sulphate . .. .. . .. .. .. . 20.98 
Sodium Ch Ioride . 4.88 

Mineral matter. . .. 233.13 grain s. 

NODAWAY COUNTY. 

Burlington Junction Mineral spi·ings and Barnai·d Minernl water , both 
analyzed by Wright and Merrill; no date. 

CHALYBEATE WATER, SECOND GROUP. 

Silica 
.Alumina 

Burlington Junction 
Mineral Springs. 

0.169 grains. 
0.231 

Ferrous Carbonate . ...... .. ............ , ... ... . 2.HH 
7.721 Calcium Carbonate .... .. 

Magnesium Carbonate ......... .. . ..... . .. .... .. 
Calcium Sulphate .. ..... . .. ......... . . 
Magnesium Chloride . 
Sodium Chloride ...... . ....... . ... .... . 

0.988 
0.386 
0.660 
0.185 
1.914 Organic, etc., matter 

Mineral matter .. . ... ..... ... . . .. 14.415 grains. 

Barnard Min e ral 
Water. 

0.77 grains. 
0.41 
2.31 
2.04 
1.00 
2.65 

l.4i 
0.45 

11.05 grain s. 
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PETTIS COUNTY. 

Teague .sp l'ing, near Lamonte; analyzed in November, 1886, by P. S. 
SULPHA'.l'IC WATER, THIRD GROUP. 

Silica .... ... ........... ... .... .......... . . .... . 
Ferrous Biciirbouate ............... . 

. . . . . 2.6576 grains. 
1.6340 

Mangano us Bicarbonatn .... ..... .. .. .... . .. . ... . .. . ......... ... . . 
Ferron., SL1lp hate...... . .. . ........... .. 
.Alumlnlnm Sulphate ............... . .......... .. 
Co.I cl u rn Snip hate. . ............ . ............ .. .. . 
Magnesium Sulphate . . . . ........... . ..... . . 
Potassium Sulphate ..... .. .... ... .. ....... .. ..... . .... ... . 
Sodium Sul11hate .. . .... .. ............. ... .. . 
Lithium Sulphate.. . ... . ............... . .. 
Lithium Chloride ......... .. 
Carbon Dioxide Gas (free) .. 

Mineral matter . . .. . 

0.4 773 
8.7687 

17 .39 10 
26.8952 

i .2546 
0.1969 
6.862i 
0.2\!30 
0.1198 
4.0410 

... 77.5918 grains. 

Fixed res idue .... . . .......... . .... 71.3881 g rains. 
Pnrn COUNTY. 

B. B . spl'ing , near Bowling Green; analyzed December, 188H, by P . S. 
SULPHATIC WATER, SECOND GROUP. 

Silica ................... .. 
.Aluminum Su lphate ....... . 
Calcium Sulphate .. . . . 

2.6576 grains . 
18.3114 
80. 1749 

Magnesium Sulphate .. . ......... . . . .. .. . . ................ .. .. 669.4662 
Sodium Sulphate .. .. . . 
Lithium Chloride . 

61.0431 
.. 0.2898 

Mineral matter . . . . . . . . . . . . . . ...... 831.9430 grains. 
Crow sp1'ings , Nos. 1, 2, 3, situated near Curryville, and analyzed by 

P. S., the first in April, the other two in August, 1887, all three chalybeates 
of the first group. 

Stevens spring, near Bowling Green; analyzed in March, 1888, by P. S., 
and belonging to the class of alkaline waters. 

Sllica .. 
Ferrous Bicarbonate. 
Calcium Bicarbonate . ............... . .. . 
Magnesium Bicarbonate .. . .... . . ..... ... . .. . 
Sodium Bicarbonate ........ .. ................ . 
Sodium Sulphate . 
Carbon Dioxide Gas (free) . 

Crow Springs. 
No. l. No. 2. 

2.0735 grains. 2.2132 grains ., 
0.5191 0.3162 

21.2528 
13.7005 

3.0097 
8.6155 

13.7104 

21 .2154 
12.2131 

1).6160 
7.3968 
7.009 1 

Mineral matte~· 

Fixed residue. 

............. . ...... 62.8815 grains. 60.0098 grains. 

S9.3162 grains. .. ............. 36.7993 grains. 

Silica. 
Alumina . 
Ferrous J31carbonate .. 
Calcium Bicarbonate. 
Magnesium Bicn.rbonnte ..... 
Sodium Bicarbonate .. . 
Potassium Bicarbonate . ......... . .. ....... . 
Sodium Snlphate ..... . .. ... . .. ......... .... .. . 
Lithium Chloride . . . . 
Carbon Dioxide Gas (free) ........... . 

Crow Springs. 
ISO. 3. 

2.4216 grains. 

0.3162 
22.7654 
13.5725 
11.0079 

6.7169 

6.4458 

Mineral matter . .. .. . . . .. . . . . . ...... . . . . ... 63.2463 grains. 

Fixed residue . .......... . .. . ... . ............ .. ... 41.7760 grains. 

Stevens' Spring. 
0.8352 grains. 
o.i2oa 
0.0295 

17.3026 
10.8595 

0.3876 
4.3fJU 
0.8181 
i .3279 

42.1351 grains. 

'25.6775 gxains. 
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PLAT'l'lt COUNTY. 

Crystal sp1·ing (No . 1); analyzed in 1887 by F . A. Holton; recalculated by 
P. S. 

CHALYBEATE WATER, FIRST GROUP. 

Silica . . . . . . 2 .i'1 grains. 
Ferrous Bicarbonate 
Calcium Bicarbonate . .. .. . .. . . . ........ . . 
Maguesinm Bicarbonate . ......... .. .. . ....... . . ... . . . . ...... . 
Calcium Sulphate. . .. . . . . ..... . .. . . . ........ . .... . 
Potassium Sulphate .. ...... . .. . ... . ..... . . . ... . ... .. .... . . . . .. ... .. . 

5.43 
15.79 
5.89 
2.24 
0.47 
2.1e 
0.89 

Sodium Sulphate . .... .. .. . . . . . .... ... .. . ... .. . . . . . . 
Sodium Chloride . . .......... . ..... .. ... . 

Min eral mutter . 35.61 grains. 

l<' ixecl residue. 26.88 grains . 

PHELPS C OUNTY. 

llenklesha spring, near Rolla; analyzed in 1888 by C. M. Riley; rccalcu 
lrited by P. S. 

SULPHATIC WATER. 

Silica .. .... .. .. . 
Alumina . 
Ferrous Bicarbonate . ... • .. . 
Calcium 13icarbonate ... .. . 
Magnesium Bicarbonate .. . ... ... .. ................ . ...... . .... . 

0.9835 grains. 
0.7473 
0.0269 

36.4594 

Sodium Bicarbonate. . .. .. . . ..... . .. . . ............ . ..... . . . 
5.7777 
3.3009 

24.8486 
0.5114 

Magnesium Sulphate 
I'otasslum Sulphate . . 
Sodium Sulphate 
Sodium Chloride 
Organic matter .. 

. . . ... ... .. ... ....... . . .. . ... .. ..... .. ... .. . 31.8427 
. . . . .. . ....... . . .... . . . .. . . .. 10.5851 

. .. .. .. . . .. . . . . . . . . ... . . . . •• . . . . . • . 0.1037 

Mine ral matte r .. . . • . . . .. . . .. . . ....... 115.1872 grains . 

lrixcU resldnc . . . . . 100.9822 grains. 

Pu !'NAM C OUNTY. 

Bruy Minernl well, situated near Newton; analyzed October, 1888, by P. S. 

Silica . . . . ....... .. .... . 
F errous Bicarbonate .. 
Calcium Bicarbonate 
Ualc inm Sulphate ....... .. .. .. .... .... .... . . ..... ... . .. . . .. . 
Magnesium ulphate . . . . . . . .. . . . .. . . . . .. . .... . .. . .. .. . 
Potassium Slllphate . . .. . 
Sodium Sulphate . ... . ...... ... . .. 
Sodium Cblorlde . . ..... .. .. . 
Lithium Sulphate . ... ... .. . . ... . 
Carbon Dioxide Gas (free ) . . .. .. ... .. . 

Mineral matte1· . 

1.1682 grains. 
0.1695 

41.4548 
60 3865 
31.0158 
2.2213 
6.3021 
l.0,>79 
0.7700 
7.1765 

.. 151.7226 grains. 

l<'ixed residue . . .. 138.9627 grains . 
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RANDOLPH COUNTY. 

Salt spring , at Randolph Medical Springs; partially analyzed in March, 
1881, by P. S. 

Silica . ........... . 
Aluminum Sulphate . 
Aluminum Chloride . 
Calcium Chloride ... 
Magnesium Chloride. 
Sodium Chloride ... 

MURIATIC WATER, FIRS'.r GROUP. 
2.2662 grains. 

30.lb34 
li .8082 
40.0929 
11.9541 

.. . 237 .8828 

Mineral matter... .. . . . . . ... . . . . .. . . . .. . . . . .... 340.15i6 grains. 

Four mineral wells, analyzed by P. S., and belonging to the third group 
of Cbalybeate waters as follows: Skinne1· well, analyzed in May, 1887; 
Rucker well, analyzed in October, 1887; Hammett's well, analyzed in Novem
ber, 1890, - all near Huntsville; and Given well, analyzed in August, 
1887, ancl situated near Moberly. 

Silica .. 
Ferrous Bicarbonate. 
Man!tanous Bicarbonate .... 
Calcium Bicarbonate . 
Magnesium Bicarbonate . .... 
Sodium Bicarbonate . . . 
Carbon Dioxide Gas (free). 

Skinner Well. 
1.0397 grains. 

.13.33SO 
0.6857 

.. .... 24.9176 
6.6538 
2.7224 

. . 9.7409 

Mineral matter. . .59.0981 grains . 

l<'1xed residue . . ..... 31.4376 grains. 

Hamrr.ett's Well. Rucker's Well. 
S!l!ca ..... . . 
Ferrous Bicarbonate . . 
Mangano us Bicarbonate . . 
Magnesium Bicarbonate . . 
Ferrous Sulphate .. 

2.4392 grains. 
. . 5.7124 

0.2628 
24.5206 

Calcium Sulphate .. . ..... ... . .... .... ... ....... ll2.2056 
Magnesium Sulphate.. 37.9548 
Sodium Sulphate.. . . .. . . . .. . . . .. . . . . 18.4868 
Lithium Sulphate . . 0.7788 

Sodium Chloride . . . . 
Carbon Dioxide Gas"(free) . 

Mineral matter . . 

Fixed residue ....... 

202.3610 grains. 

. . . 190.6440 grains. 

Given wrll (several miles east of Moberly). 
Silica .. . 
Alumina . . ................ . .... .. 
Ferrous Bicarbonate . . 
Calcium Bicarbonate .. 
Barium Sulphate 
Calcium Sulphate . ... 
Magnesium Sulphate . . 
Potassium Sulphate .. 
Sodium Sulphate ..... .. . 
Lithium Sulphate . . .. . . . 
Carbon Dioxide Gas (free) . 

Mineral matter .. . . . 

~'lxed residue. 

·; ··· · ·· · 

4.3398 grains. 
8.0149 
0.1308 

4.7416 
101.2690 

62.066,l 
8.0!523 
0.8566 

0.5486 
12.3273 

~02.3273 grains. 

186.5684 grains. 

1.2072 grains. 
0.3061 
2.6818 

55.8609 
2.2 100 

64.8245 
68.W51 

0.4M6 
. .. 20.8444 

3.0877 
6.9980 

. .. . .. 227.2703 grains. 

. .... 201.7287 grains. 
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Other springs from near this neighborhood were partially analyzed wiLh 
nearly the same result as in the Given Well . 

SALINE COUNTY. 

Sweet spi·ing and Akesion, near Sweet Springs, were analyzed about 1875 
by C. P. Williams. 

MURIATIC WATER. 

Silica . 
Alumina .. . 
Ferrous Ca1·boonte .. . . 
Magnesium Carbonate .. 
Calcium Carbonate . . 
Calc;um Phosphate . 
Barium Sulphate .. . 
Calcium Sulphate .. . 
Calcium Chloride ... . 
Magnesium Chloride .. . 
Potassium Chloride .. . 
Sodium Chloride ... 
Lithium Chlor ide .. 
Magnesium Bromide .. 
Organic matter . .. 
Magnesium Nitrate .. . 
Ammonium Nitrate . . . 
Sodi um Sulphide .. 

Total solids. 

Sweet Spring. 
. . . . . 0.1il32 grains. 
. .. . 0.1668 
.... 0.2668 

......... 0.1991 
.40.2509 

9.4591 
14.7213 
22.2912 

3.3980 
89.9177 

0.0476 
0.1180 
4.0130 

. 155.0093 grains. 

Blue Lick spi·ing; analyzed by C. M. Riley; no date. 

Silica . 
Alumina. 
Calcium Carbonate . . . . ..... . .... . 
Magnesium Sulphate. 
Magnesium Chloride ..... . .. .. . 
Sodium Chloride .... 
Potassium Chloride . 
Organic matter ... 

Total solids. 

Akesion. 
J.0847 grains . 
0.0892 
\).566(; 

o.oorn 
9.56.'!l 
0.2427 
8.1505 

57 9338 
74.7909 
87.318! 
28.5639 

756. lHO 
0.2939 
0.1311 
a.0470 
0.1780 
l.1789 
2.6087 

1052.9469 grains . 

8.1662 grains. 
10.2325 

.. ... 57.8386 
. .. 26.1319 
. . 10.9365 

. ... 493.8795 

0.6434 
. . . 2.4782 

. . . 610.3068 grains. 

Black Sulphm· sp1'ings, near McAllister springs; analyzed by R. Chauvenet. 
no date. 

Silica . . . 
Ferrous Bicarbonate . . 
Calcium Bicarbonate .. 
Magnesium Bicarbonate .. 
Calcium Sulphate . . 
Sodium Sulphate . . 
Calcium Chloride . . . 
Magnesium Chloride . ..... .. .. . . 
Potassium Chloride . 
Sodium Chloride. 

Mineral matter 

0.3 grains. 
0.6 

i2.0 
36.5 
48.5 
0.7 

. . 54.6 
34.2 

. ... 0.9 
. .. 772 .4 

... 1020.7 grains. 
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Artesian well near Marshall, furaishing the town with 
analyzed in March, 1889, by P. S. 

drinking water; 

Silica .. ...... .. . .. . . 
Ferrous Bicarbonate ......... ... ........ .. .. . ......... . ............. . 

1.1390 grains. 
0.3796 

Manganous Bicarbonate .. . 0.1898 
Calcium Bicarbonate . . .. .. . 5.5341 
Magnesium Bicarbonate .. ..... . ..... . . .. .. . ... ... . .. . . . . . .. . . . . . . . 3.17i6 
Calcium Sulphate ..... . .. ..... . ... .. . ......... . .. . . . . , ...... 11.2285 
Potasslnm Chloride. . ......... ...... . . .. . . . . . . .. . . . .. . .. . . . . . . 0.7724 
Sodium Chloride.. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 3.62!0 

l\Jlneral matter 

l!' ixed r es idue 

.. . . 26.0450 g rains . 

22.9551 grains. 

ST . CLAIR COUNTY. 

E xcelsioi· springs, nea r Appleton City; a nalyzed in Nove mber, 1886, by 
P. S. 

CHALYBEATE, THIUD GROUP. 
Silica. . . . . . . . . . . . . . . . 1.9275 grains. 
Alumina . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 0.0584 
F err ous Bicarbonate. . . .. . . . . .. . . . . . . .. . . . .. . . . . . . . .. . . . . . . .. . . . . .. 1.0513 
Calcium Bicarbonate. . . . . .. . . . . . . . . 42.4091 
Calcium Stllphate. .. . . .. .. ............... ... .. ... ... .... .. .. 80.4795 
Magnesium Sulpnate. . .. ..... ..... ...... ................... ...... 23.6559 
Potassium Sulphate .. . ......................... ... .. .. . . . . . . . . . . 0.5742 
Sodium Sul[)ha te .. ...... . ............... .. .......... .. .. ......... . . 12.4413 
Lithium Sulphate .. . . . . . . . . . . .. . .. . . . . . .. .. . .. .. . . . .. .. . .. . .. . . . . 0.7139 
Lithium Chloride....... . .. . .. .. . . . . . .. . .. . .. 0.1317 
Carbon Dioxide Gas (free) . ... . .. . ........... . .... 0.8558 

Mineral matter .. .. . 

-~'lxed residue .. .. . 

.164.2986 grains. 

. .150.7620 grains. 

ST. LO UIS CITY AND COUNTY. 

Belcher Ai·tesian well; analyzed by A. Litton; no date. 
Silica ..... .. .. . .... .. . 0.14 g rains. 
Ferrous Carbonate .. ...... .... ..... .. .. . . .. .. . .. .. .. .. . . .. . . . .. .. . . . 0.52 
Ualclum Carbonate . . . . . . . ... . . . . ......... . .. .. ....... ... ......... 10.63 
Magnesium Carbonate . . .. . . . . . . . . .. . .. . . . . .. . . .. . . .. . . . .. . .. . . . . . l .O'l 
Calcium Sulphate.. . . . . . . . .................... . ........ . ......... 45.67 
Calcium Chloride. . . . .. . . .............. . ... , .......... 27.58 
Magnesium Chloride .. . ........ . . .. ... .... .. .. .. . ... . ........ . . . .... 38.3! 
Potassium Chloride ....... .'. . . . . .. . . . .. . . . . . . . . . . . .. . . . . . . .. . . . . .. • 9.0l 
Sodium Chloride.. . . .. . . .. . . . . .. ....... .. .. . . ... 350.61 

Total 1·esidue . ..... . . ............. . ....... . .... .. . .. .... . 483.52 grains. 

Sp1·ing, near Benton, St. Louis County; analyzed by W. F. Hillebrand and 
E. S. Howard a nd recalcnlatecl by P. S. 

ALKALINE, SECOND GROUP. 

Silica ...... . ......... . 
Alumina and l!'erric Oxide ... . ................ . ... .. ....... . . .. 
Calcium Bicarbonate. . .... . .. . . . . . .. . . . . . . . . .. . . . . . .. . . . .. . . . . . . .. 
Magnesium Bicarbonate.... .... .. . . .......... . ...... . .. .. 
Calcium Sulphate... . ... . . ... ......... . 
Potassium Sulphate .... .... ............ . ..... .............. . .. ...... . 
Sodium Sulphate.. . .. .... .. . .. .. . ....... .. .. . . ...... . 
Sodium Chloride... . ......... .. . ... . .. 

1.5421 grains. 
0.1518 

Ul.1351 
3.9602 
0.0409 
0.1636 
1.4193 
l.057l 
1.3551 Calcium Nitrate ... 

Mln~ral matter 

~'ixed residue . ........... . 

.. .. ..... . . ............... ~3.8252 graius. 

21.6175 grains. 
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VERNON COUNTY . 

Ellis' well, near Nevada; analyzed by R. Chauvenet; no date. 

MURIATIC WATER, FIRST GROUP. 

Calcium Carbonate .... . .. .. . . .. .. .. .. .. .. . . . .. .. . .. .. 6.80 grains. 
Magnesium Carbonate. .. .. . .. .. .. . . . .. . .. .. . .. .. .. .. . 7.76 
Calcium Sulphate ... .......... .. . .... ............. .. .............. '... 5.85 
Calcium Chloride . . . . . . . . . . . . . ... , . . . . . . . 9.91 
Magnesium Chloride 

odium Chloride .. 
. . .... . .................. S.62 

. .. 30.19 

Total residue .... 69.13 grains. 

Connely sp1·ings, now Fair Haven springs; analyzed in March, 1888, by 
P. S. 

CHALYBEA'l ' ES, THIRD GROUP. 

Main Spring. 
Silica............. . .... l.2103 grains. 
Alnmina.............. ........... •. .. .. .. . 0.0!32 
Ferrous Ricarbouate . .... ... . ... . .... . . .. 
Calcium Bicarbouato. . . .... . ... ... .. .... . 

3.0173 
ll,1140 

Calcium S,dphate. .. .. .. .. . . ... .. .. .. . .. .. .. 6.8007 
Magnesium Sulphate ........... ........ .... ... 11.1711 
Potassium Sulphate.. ....... .. .. .. .. . .. .. .. . 0.2269 
Sodium Sulphate ... . . .... ....... . . 3.8647 
Lithium Sulphate.. ........ . . . . . . 0.3747 
Carbon Dioxide Gas (free ). . . .. .. 13.6214 

Mineral matter ................ .. ..... .. .. 

Fixed residue 

WORTH COUNTY. 

51.4443 grains 

. .. 32.7675 grains. 

Well. 
2.0151 grains. 
0.0876 
2.5960 

18.3842 
19.6324 
28.2294 
0.5990 
6.9i04 
0.73H 

12.3214 

91.5606 grains. 

72.2030 grams. 

Faii'view Minernl spring, nettr Denver; analyzed by Lord and Stouten
burp;; no date. 

Ferrous Bicarbonate .. .. ...... .. . ...... . .. .. .. .... . . . . .. .... .. . .. ... 18.73 
Oalcl um Bicarbonate . ............. . ....... ...... . 
Magnesium Bicarbonate ... .......... ...................... . 
Calcium Sulphate . . ................... . . ..... .... .. ........... . 

... 14.88 
16.98 
11.60 
2.6( 
4.56 

Sodium Chloride . .... .. .............. .. 
Carbon Dioxide Gas (free) . . 

Mineral matter ... .. .. .. . .. . . . .. . . .. . .. . . . . . ........ . 

Fixed residne . 

. ... 69.3~ 

... 44.15 

grains. 

grnina. 

;:rains 



APPENDIX C. 

A BIBLIOGRAPHY OF MINERAL WATERS. 

Chronologically A1·1·anged. 

It was originally intended to have prepared, for publication with this 
volume, a complete bibliography of mineral water. On looking over the ground, 
however, the number of monographs on a score of mineral waters and on the 
mineral waters of certain <listricts, as also the published papers and analyses in 
the various scientific journals, was found to be so large as altogether to exceed 
the compass of this report. The following list is therefore restricted to titles 
of special works mainly taken from Osann, Dai·stellung der bekannten Heilquel
len, Bei·lin, 1829-43. Search for additional titles to complete the li st and 
bring it down to the present time was made difficult on account of tile complete 
destruction by fire on January 6, 1891, of the library of the State University. 
The list, as given, is printed in tbe belief that it will prove of some service 
and a basis, at least, upon which to build the complete bibliography of the 
future.--P. S. 

PUBLICATIONS PRIOR TO THE YEAR 1500. 

PAUSAN , Lib. II, c. 2, 4. Lib. IV, c. 34; Lib. Vil, c. 21, 24; Lib. Vlll, c. 25. 
GALENI, de compos . medicamentor. secunclum loco~ . Lib. p. 388, ed. Kuehn. 
AETII TETRABIBL., Lib. III, cap. 46, 47, 48. 
PLINII, Hist. natur., Lib. XXXI, cap. 2. 
ARISTOLELIS, Peri aisthyseos kai aisthyton. cap. 4, ed. Casaubon. 
PL.1cToN, Tim. ex recens. Jm. Bekkeri, P. III, Vol. II, p. 12-19. 
MICH. SAVANAROLA, de Italiae balnei s . 1498-1503-1517-1543-1552-1561- 1592. 

PUBLICATIONS Bl~TWEEN THE YEARS 1500 AND 1600. 

ANJ~MOIUNI, de thermis. 1511. 
J. FR. BRANCALEONIS, de baln. utilitate. 1536-1634-1636. 
ANT FUMARELLI, cle balnei ferrati facultatibus, ferrique natura et de balneis 

aquae simplicis. Basil, 1543-1557-1592. 
L. FUCHSSII Historia omnium aquarum, quae in usu practi cantium suut. 

Venet. 1542-1544. 
J . D.· TABERNA~JMONTANUS, Neuer Wasserschatz cl. i. von allen metallischen , 

mineralischen Baeclern u. Wa~sern. Frankf. 15!4-1584-1587-1593- 1603-
1608. 

W ALTIIRR HERIIL Rn,•1,s, Neuere heilsarne und niitzliche Badefabrt, eigentlich 
Untersuchung mancherlei Art und Manier der Badt, so wir im gemeinen 
Leben Wildbadt _nennen, sondern auch aller gebraeuchlicher Baeder. 
Wirzb. 1549, 4. 

( 237) 
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BARTH. Nm. CuvoLo, de balneorum naturaliam vlribus. 1551. 
B. A.. CuvoLo, de viribus balneor. naturalium. Lugd. 1552, 4. 
DE BALNEIS OMNIA, quae extant apud Graecos, La;inos, Arabes, tam medicos, 

quam alios scriptores. 1553. 
F. ScrrROE'.L'TER, r. M. Neander diss. de Thermis, 1G58. 
VON DEN HEILSAMEN Baedern des Deutschen Landes . Aus den beruehmtesten 

der heilsamen Kunst der Arznei zusammen getragen, durch J. J. Hug
gelium. Basel, 1559, 8. 

FHANCrscr Synopsis authorum, qui de balneis scripserunt. Neap. 155g, 8. 
G. PIC'fORIUs, Traite des caux thermales. 1560. 
Tn. PARACELSI Badebuechlein, sechs Koestl. Tractate von Wasserbaedern, 

publicirt von Ad. von Bodenstein. Muehlh. 1562-4. 
MAR'f!Nr Ru LAND£, Badebuechlein, Schroepfbuechlein, Aclerlassbuechleiu, 

darinne angezeigt wird, wie allc Krankhciten durch ·wasse rbaeder, 
Sch·wcissb, u. d. g. geheilt werden. 1564-1579-1584. 

HUGONIS A FHIGIDA VALLE, Syntagm. mf!thod. de balneis et eorum ll8U. 1565. 
H. FALLOPII, de medicatis aquis et fossilibus. 1589-1668. 
JOAN, GUINTHER! ANDERNACl Comment. de balneis et aquis meclicatis, Arg. 1565. 
MART. RULAND! Hydriatria aquar. medicar. Dillingae, 1568. 
THEOPHRAST, von warmen Baedern. Basel, 1570-1576. 
BACCII DE THERMIS, Lib. VII, 1571. 
G. Esc1-11~NREUTE1~. Natur aller heilsamen Baeder and Brunnen. Strassb. 1571-

1609-1616-1690 . 
L. THURNElSERS zehn Buecher von kalten, warmen, mineralischen, metallis

chen Wassern samt der Ve rgleichuug der Pflanzen und Erclgewuechse. 
Frankf. a. cl. 0. 1572-1612. 

RocH, Traitc cle l'antiquite et singularite de la Bretagne Armorique, dans 
laquelle sc trouvent !es baius curants la lepre, poclagra, hydropisie, 
paralysie, ulcer es et autres maladies. 1577. 

S. THEODORu,;, von metallischen und mineralischen Baedern und Waessern. 
1584-1593. 

JOAN, BACCHINI Methodus de aquis medicatis. Montisbelligardi, 1588-1600-
1605-1607-1612-1698. 

PAMPHILI HERILACII, de aquarum natura at facultate. Colon, 1591. 
JAC. Moc1nr, cte causis concretionis et dissolution is rerum quarundam sive de 

aquarum effectibus. Friburgi, 1596. 

PUBLICATIONS BETWEEN THE YEARS 1600 AND 1700. 

H. M1mcuRIAL1s, de arte gymnastica, Lib. VI. Venet. 1601. 
J. BANC, Memoire renouvellee des merveilles des eaux naturelles. Paris, 1603-

1608-1618. 
L. Joun,mT, Traitc des eaux. Paris, 1603. 
A. LIBAVIUS, Tract. de juclicio aquarum mineralium. Frcf. 1606. 
G. ScnwE:-iCKFELDT, Iustructio generalls de aquis mineralibus. Goerlitzii, 1607. 
E. M. BouRGES, Discours sur les vertus et Jes facultes des eaux medicales et 

mineraleb. 1612. 
LES (EuvRES de N. Abr. de Framboisiere, Lib. IX, 1613-1669. 
P. DE BEAUVAINS, an aqure minerales mulieres foecunclant? Paris, 1616. 
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M. PANSA, Badeordnung. Leipzig, 1618. 
G. HORST, de natura thermarum. Giess, 1618-1627. 
J. G. AGRICOLA, Niitzlicher Bericht von denen warmeu und wilden Baedern, 

sonderlich deaen auf dem Schwarzwalde. Amberg, 1619. 
P. JoAN. FABRI Hydrngraphium spagyricum, in quo de mira fontium essentia 

tractatur. Tolosae, 1629-1639. 
J. PIETR1t, an visceribus nutritiis aestuantibus aquarnm metallicarum potus 

salubris? Paris, 1633. 
J. DEUCERI ct . de thermis practicis. Aug. Vind. 1633. 
H. DE ROCHAS, Traite des observations nouvelles et vraie connaissance des eaux 

minerales. Paris, 1634. 
H. DE Rocrus, La physique demonstrative des eaux minerales. Paris, 1644. 
GODOFR. MoEnrns, de balneorum natura et usu. Jenae, 1644-1658. 
JEAN LE COMTJr., Hydrolllgie, ou discours des eaux concernant les moyens de 

conuaitre parfaitement lea qualitees des foutaines chaudes tant occultes, 
que manifestes et l'adresse d'en user avec methode. 1648. 

C. ZIEGRA, dt: aquis salubribus. Viteb. 1659. 
J.C. CLAUOINI, Paradoxa medicas. de natura et usu thermarum. Frcf. 1660. 
J. 'fEUTZELIUS, de aquis miraculosis salnbribus. Erford, 1661. 
ISAAK CATT11m, Lettres sur Jes eaux miuerales. lG63. 
P . LE G1v1rn, Le secret des eaux minerale::; acides. 1667-1705. 
TROPH. S1mnrns, Hydatologia, veram causam diversamm aquae facultatum per 

explicationem principii rerum omnium clemonstr,ms, 1668. 
GABR, DACQUffiT, Nocetne foecunditati aquarum metallicaram potus? de P. 

Ivelln. Paris, 1670. 
M. DucLos, Observations sur les eaux minerales de plusieurs provinces de 

France, faites en l' Acadcmie Roy ale des sciences en 1670 et 1671. Paris, 
1675-1731-1738. 

J. C. D. KALKHOF, de fontibus sotericis. Lips. 1678. 
FARR. ARDIZZONJJ:, Discorso sopra l'esseoza, cosa eel effetti clelle acque min

erali. 1680. 
C. LANGE, de thermis vitrii~. Lips . 1683-1684. 
JOAN. BAPT. Dffi LAMZWffiRDE, Monita salutaria de thermarum et acidularum 

abusu. Coloniu.e, 1684. 
ROB. BOYLE, Short memoirs for the natural and experimental history of mineral 

waters. Loudon, 1685. 
ROB. BOYLE, Historia natur. aquarum miueralium. Loud. 1686. 
G. W. ,v1mEL, r. G. Helrl de therm is. Jenae, 1695. 
C. LEIGH, Exercitationes de aquis mineralibus, tlu:rmis calidis . Oxou. 1697. 
HIAERNE, mauucluctio ad footes medicatos et aquas salubres . Stockh. 1697. 
JOANN, JAC. FRANC. VICARII1 Hydrophylacium novum sen discursus de aquis 

salubribus mineralibus. Ulmae, 1699. 

PUBLICATIONS BETWEEN THE YEARS 1700 AND 1800, 

G. WOLFG. WEDEL, de natura aquarum usu et abusu. Jenae, 1702. 
KOENIG, Reg:num minerale speciale. Basileae, 1703 . . 
J. G. STEIGENTHAL, de aquarum mineralium praestantia, quo indicit pm.elect. de 

thermis et acidulis. Helmstaeclt, 1703. 
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L. ST. Po1nn, de nonnnllis fontibus naturalibus. 1704. 
THOMPSON, de aquarum mineralium origine. 1705. 
WILL. OLIVER, a practical dissertation on Bath Waters. Lond. 1707. 
SCHODER1S Anmerkungen von Gesunclbrunnen. 1709. 
I. V. JAEGERSCHMIDT'S mineral. Wassernymphe. Augsb. 1710-1712-1722. 
FR. HOFFMANN, de aqua medicina universali. Halae, 1712-1718-1719-1726. 
G. ERN. STAHL, cle fontium salutarium usu et abusu. Halae, 1712-1716-1722-

1726--1734. 
M. ALBERTI, ep. qua thermarnm et acidt1larnm idolum mecticnm destruit. 

Halae, 1713-1716. 
R. J. CAMERARIUS, de aquis medicatis. Tubing. 1716. 
M. EsTARD, Dissert. sur les bains et fontaines minerales de France. Ronen, 

1717. 
FR. HOFMANN, Observationes et caQtelae circa thermarnm et acidularnm nsum 

et abnsum. Halae, 1717-1726-1728. 
Verzeicbniss, aller Schriften von Baecteru. Marbnrg, 1719. 
FR. HOFFMANN, de praecipnis Germaniae fontibus. Halae, 1726. 
J. M. GROSSE, Bibliotheca hydrographica, oder vollstandiges Verzeichniss 

aller Schriften von Gesnnd-unrt Sanerbrnnnen, mit einem Brusnen 
lexico n. Joli. Beiers Vorrede. Niirnb. 1729. 

C. M. ADOLPH£, Tr. de fontibus quibusdam sotericis. Lips. et Wratislan; 1734. 
THOMAS SHORT, History of tbe Mineral Waters. London, 1734. 

The Natural, Experimental and Medical History of the Mineral Waters. 
1734-1740. 

i!'. E. BRUECKMANN, Proctromns bibliothecae hydrographicae, oder Verzeichniss 
der meisten Schriften, die von Gesnnd, Sauer nnd Salzbrunnen, kalten 
nnd warmen Baedern handeln. Hamburg, 1735. 

J. B. METZGER, Woblgegruendetes Bedenken ueber die vornehmsten Saner
brucneu. Frankf. 17-!1. 

GOTTW. SCHUSTER'S 
1

Hydrologia mineralis oder gruendliche n. praktische 
Abhandlung von mineralischen kalten wassern und vornehmsten Gesund
brunnen. Chemnitz, 1745. 

DICTIONNAlRE UN[VERtlEL de Medecine, Chirnrgie, Chimie, Botanique, d'Aua
tomie, Pharmacie et d'Histoire naturelle, Paris, 1746, T. I., Acidnlae. 

LINDEN, On the origin, nature and virtues of mineral waters. 1746. 
J. FANTON!, cle aquis medicatis nonnnlis et de fabribns miliaribus. Aug. 

Taurin, 1747. 
W ALLERIUS, Hydrologie, on description du regne aqnatiqne divisee par classes 

et varietes, avec la maniere de faire l'essai des eaux minerales. 1751-1753. 
o~~LSNER, Physiologische, chemische und mediziuische Untersuchung der mine

ralischen Wasser, welcbe vielen tausend Menschen nnter dem Namen 
Gesundbrunnen nnd warmen Baeder zu ihrer verloruen Gesundheit halfen. 
Bre,lau, 1753. 

MoNNIER, Traite abrege des eaux minerales de Franr,e. Lyon, 1753. 
RUTTY, a methodical synopsis of mineral waters. London, 1754-1757. 
C. W1LDVOGEL, lib. de balneis et balneatoribus. 1754. 
RUTTY, Methodical synopsis of Mineral Waters. London, 1757. 
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CAR. DE ROY, de aquarum mineralium natura et usu propos. Monspel. 1755-1758-
1762. 

De secondat. observations de physique et d'histoire uaturelle sur le s eaux mi
nerales. Paris, 1756. 

Examen d'une brochure intitulee, Car. de Roy de aquurum mineral. natura et 
usu. Monspel. 1758. 

J . A. CARTHEUSER, Rudimenta Hydrologire. Frcf. 1758. 
J. CHR, SPRINGER'S physische, practische u. dogmatische Abhandlung von 

deutschen Gesundbrunnen. Goettingen, 1766 . 
MONNET, Traite des eaux minerales avec plusieures memoires de cbimie 

relative a ce sujet. 1768. 
J. F. ZuECKERT, Systemat. Beschreibung aller Gesundbrunnen und Baeder 

Deutschlands. Berlin, 1768 . 
C. LUCAS, Essais sur !es eaux. 1768-1769. 
F. BUDIN des Plantes, Tentamen chymico-medicum de aquis mineralibus . 

Monspel. 1769 . 
SUTHERLAND on Bath-waters. London, 1769. 
MARET, Memoire sur la manic re d'agir des bains d'eau douce et d'eau de mer 

et sur leur usage. Dijon, 1769. 
WILL. FALCONER, Essay on the Bath waters. Loudon, 1770-1772. 
DON. MONRO, Treatise on mineral waters. London, 1770. 
MONNET, Nouvelle hydrologie ou nouvelle exposition de la nature et de I& 

qualite des eaux. Londres et Paris, 1772. 
De aquarum medicatarum Galliae natura, viribus et usu. 1772. 

RAULIN, Traite analytique des eaux · minerales, de leur proprietes et de leur 
usage clans !es maladies. Paris, 1772-1774. 

Proprietes des eaux minerales qui sont en usage a Paris. 
Exposition succinte des priucipes et des proprietes des ~aux minerales 

qu'uu distribue au J::ureau de Paris. 
N. ANDRIA, Trattato delle acque minerali. Napoli, 1775-1786. 
H.J. VON CRA...'<Z, Gesundbr. cl. Oesterr. Monarchie. 1777. 
RAULIN, Parallele des eaux minerales d' Allemagne qu'on transporte en France 

et de celles de la meme nature qui sortent dans le Royaume, avec des 
remarques sur !'analyse des eaux minerales en general. Paris, 1777. 

M. _DUFAUT1 Remarques sur la parallele des eaux ct' Allemague qu'on transporte 
en Frau·ce, 1778. 

MAssrn, Reponse aux remarques de M. Dufaut sur la parallele des eaux 
d'Allemagne. Amsterdam, 1778. 

MACQUART, Manuel sur Jes proprietes de l'eau principalement dans !'art de 
guerir. Paris, 1783. 

FR. MORELL, Chem. Untersuchung einiger Gesundbrunnen und Haeder der 
Schweiz. Bern, 1798. 

KUEHN, Systematische Beschreibung aller Gesundbrunnen und Haeder Deutscb-
lands. Breslau, 1789. 

G. MEADE, de aquis mineralibus. Edinb. 1790. 
J. M. ADAIR, vom Verhalten be! Brunnenkuren. 1791. 
F. C. G. SCHEIDEMANTEL, Anleitung zum verniinftigen Gebraueh aller Ges

undbrunnen u. Baeder Dentschlands, deren Bestandtheile bekannt sind. 
1792. 

l(i 
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K. A. ZWIRRLEIN, Allgemeine Brunnenschrift fiir Brunnenfreunde und Aerzte, 
nebst Beschreibung der beriihmtesten Bader u. Gesundbrunnen. Leipzig, 
1793-1815. 

C. A. HOFFMANN, Taschenbuch fiir Aerzte, Physiker u. Brunnenfreunde. Wei
mar, 1794-1798. 

ZwIERLE!N UND KuEuN, Taschenbuch fiir Brunnen- und Badegaste. Leipzig, 
1797. 

Fucm;, Systemstische Beschreibung aller Gesundbrunnen und Bader der 
bekannteren Laender vorzueglich Deutschlands. Jena u. Leipzig, zwei 
Bande. 1797-1801. 

C. Cu. W. REMLERS, Tabellen iiber den Gehalt der in neueren zeiten unter
suchten Mineralquellen. Erfurth, 1799. 

FENNER, Gemeinniitziges Journal iiber Bilder u. Gesundbrunnen. 1799. 

PUBLICATIONS BETWEEN THE YEARS i800 AND 1883. 

J. IC H. ACKERMANN, Winke zur Verbesserung Oeffentlicher Brnnnen und 
Badeanstalten. Posen, 1800. 

G. J. MoGALLA, die M. q. in Schles. u. Glatz. Breslau, 1802. 
J.B. GRAF, Versuch einer pragm. geschichte der Baier. u. Oberpfaelz. mineral

waesser. T. I ., II. Muenchen, 1805. 
W. SAUNDERS' Treatise on the chemical history and medical powers of some of 

the most celebrated mineral waters. Second Ed. London, 1805. 
E. J. B. BOUILLON LA GRANGE, Essai sur les eaux naturelles et artificielles. 

Paris, 1811. 
C. w. HuFELAND, Prakt. Uebersicht der vorziiglichsten Heilquellen Deutsch

lands, nach eigenen Erfabruugen. Berl. 1815-1820. 
C . .A. HOFFMAN, System. Uebers. u. Darstellung der Resultate von zwei

hundert u. zwei u. vierzig chemischen Untersuchungen mineralischer 
Wasser. Berlin, 1815. 

H. FENNER, Taschenb. f. Gesundbr. u. Bad. 1816-1817-1818. 
!PH. PATINIRR, Manuel des eaux minerales de la France. 1818. 
FENNENBERG, v. Fenner, Peez, Doering u. Hoepfner. Jahrbiicher d. Heilqnellen 

Deutschlands, herausgegeb. 1821-1822. 
F. KRETSCHl\lAR, Tabellarische Uebers. der Mineral Wasser Deutschlands. 

Dessau, 1817. 
MEll:IOIRE sur Jes eaux minerales et les etablissements thermaux des Pyrenees. 

Paris, .An. 3. 
E. _W1r.TZLER, ueber Gesundbrunnen und Bader, T. I., II., III. Mainz, 1819-

1825. 
c. F. MoscH, die Baeder and Heilbrunnen Deutschlands und der Schweiz. 

2 Bde. 1819. 
Cu. SCUDAMORJr., Chemical and medical report of the properties of the mineral 

waters. London, 1820. 
Guide to all the watering and sea-bathing places. London. 

'W. L. KOELREUTER, Die M. quellen Ln Grossh. B1den, deren Heilkraefte u. 
Heilaustalten. Herausg. 1820-1823. 

·FonEnt, Surles eaux minerales des Vosges,-Journalcomplement. du diction. 
des scienc . med. 1820. Fevrier. 
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A. N. ScH.ERJm, Versuch einer syst. Uebers . der Heilq. des Russischen 
Reiches. Peter£burg, 1820. 

S. PATACKI, Descriptio physico-chemica aquarum mineralium Transylvaniae. 
Pestini, 1820. 

C. F. MoscH, die Heilquellen Schlesins u. d. Grafsch. Glaz. Breslau, 1821. 
.CHR. FR. HARLESS, die vorzueglicheren Gesundbr. im Grossh. Niederrhein .. 

Bonn, 1826. 
DANGELMAIERS 1 Baeder u. Gesundbr. Wuertembergs, 1822, 
E. WJ£TZLER, Zusaetze und Verbesserungen zu den zwei B:inden liber 

Gesundbrunnen und Heilbrunnen. Mainz, 1822 . 
.J. L. KREISIG, liber den Gebrauch der natlir!ichen u. klinstlichen mineral 

wasser von Karlsbad, Embs, Marienbad, Eger, Pyrmont und Spaa. 1823-
1828. 

FR. CONRADI, Medicinische Annal. der Caucasischen Heilquellen. Erster Jahrg . 
1824 . 

.J. ULR. GOTTL. SCHAEFFER, Beitr. zu einer klinftigen wissenschaftlichen 
ansicht der Wirkungen mineralischer Wasser. 1824. 

0. RUESCH, Anleit. zu dem richtigen Gebrauche der Bade- und Trinkkuren rnit 
besond. Betrachtung der Schweizerischen Mineralwasser u. Badeanstalten. 
2 Bde. 1825-1826 . 

.JULIA FONTENELLE, Manuel portatif des eaux minerales Jes plus employees 
en boisson. Paris, 1825. 

CnR. H. E. BISCROl!'F, Pharmaco·log. Bezeichn. der Mineralw. in Hufeland u . 
Osann Journ. d. pr. Heilb. Bd LVIII. St. 5 u . 6. 

F. A. VON AMMON, Brunnendi:itetetik. Leipzig, 1826-1828. 
O. BISCHOF, die vulkanischen Mineralquellen Deutschlands u . Fraukreichs. 

Bonn, 1826 . 
.J. L. ALIBERT, Precis historique sur les eaux minerales lP.s plus usitees en Mede

cine. Paris, 1826 . 
E. 0SANN, Uebers. ct. wicht. H. quellen im K. Preussen. 1826 . 
.J. B. FRIEDRIECII, Notizen ueber Baierns Baeder und Heilquellen, herausgeg. 

Nuernberg, 1827. 
PAGANINI, Notizia compendiata di tutte le acque minerali e bagni d'Italia. 

Milano, 1827. 
BELLISARI sulle acque minerali di Corsica. 
VANDELLI, Analisi sulle acque minerali de! Modenese . 
.J. ANGLADA, Memoires pour servir a l'histoire generale des eaux minerales sul

fureuses et des eaux thermales . T. I. II. Paris, 1827-1828. 
G. H. RICHTER, DeutSchland>1 Mineralquell. ein Leitfaden zum Behuf akadem

ischer Vorlesungen. 1828. 
W. A. GERLE, Boehmen's Heilquellen. Prag. 1829. 
E. OsANN, Physikaliscll, medicinische Darstellur;.g der bekannten Heilquellen 

der vorzuegl. Laender Europas. Berlin, 1829-1843. 3 The. in 4 Bde. 
E. LEE, Mineral Springs of England. London, 1841. 
GRANVILLE, Spas of England. 1841. 
.J. BELL, The mineral and thermal springs of the U. S. and Canada. 1855. 
DURAUD-FARDEL, Dictionnaire des eaux mincrales, etc., 2 vols. Paris, 1860. 
ALTJIAus's Spas of Europe. London, 1862 . 
.J. SEEGEN, Handbuch der Heilquellen lehre . Wien, 1862. 
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GUIDA alla acque minerali d'ltalia. Turino, 1867. 
MEYER AHRENS, Heilquellen der Schweiz. Ziirich, 1867. 
MOORMAN, The mineral waters of the U.S. and Canada. 1867. 
B. M. LERSCH, Hydrochemie. 1870. 
J. MACPHERSON, Our baths and wells. 1871. 
A. BIERMAN, Climatische Curorte. Leipzig, 1872. 
PAUL NIEMEYER, Medicinische Abhandlungen, Bd. I Atmiatrie. Erlangen, 1872-
STILES KENNEDY, Magnetic and mineral springs of Michigan. Wilmington, 

Del., 1872. 
J. LEFORT, Traite de chimie hydrologique. Paris·, 1873. 
J. MACPHERSON, Baths and wells of Europe. 1873. 
L. LEHMAN, Bader und Brunnen lehre. Bonn, 1874. 
VALENTINER, Handbuch der balneotherapie. Berlin, 1876. 
GSELL FILS, Die Haeder nnd Kurorte der Schweiz. Zurich, 1880. 
J. BRAUN, Systematisches Lehrbuch der Balneotherapfo; 4te anflage. Berlin, 1880 .. 
O. LRICHTENSTERN, Balneotherapie. Leipzig, 1880. 
MACK, Guide aux villes d'eaux. Paris, 1881. 
DR. H. HELFFT's Hmdbuch der Balneotherapie, 9te Auflage. Dr. Georg. 

Thilenius. Berlin, 1882. 
GEORGE E. WALTON, The springs of the U.S. and Canada. New York, 1883 . 
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L1ST OF ERRATA. 

On page U, twelfth line from bottom, for Sulphur Spring l'ead Salt Spring. 
On page 151, nineteenth line from bottom, for "this page" read the next 

page. 
On page 211, eleventh line from the bottom, drop H2 from symbol of bicar-

bonates. 
On page 237, thirtei,nth line from top, for Jan. 6, 1891, read Jan. D, 1892. 
On page 246, twenty-sixth line from top, for bill read bili,. 
On page 250, third line from top, for Buller read Quelle. 

, . 
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PUBLICATIONS OF THE 

GEOLOGICAL SURVEY .OF MISSOURI. 

SURVEY OF 1853 TO 1862. 

G, C, SWALLOW, STATE GEOLOGIST. 

The First and Seconcl Annual Reports of the Geological Survey of Missouri, 
by G. C. Swallow, State Geologist, Jefferson City. 1855. Parts I and II, 
208 and 240 pp., 69 illustrations and 5 small county maps. 
CONTENTS: First Annual Report-Administrative- pp. 19-22. Second Annual Re

port: Introduction, pp. 25 to 58 . .Part I, Chapter I: Geology of Missouri, pp. 59 to 
136, by G. 0. Swallow. Chapter II: Economical Geology, Soils, pp. Ia7 to 170. 
Chapter III : Special Report on Marlon county, pp. 171 to 185. Chapter IV : Spe
cial Report on Cooper county, pp. 186 to 204. Chapter v: Geology of the South· 
west, pp. 204 to 207. All preceding by G. C. Swallow. 

Part II: He port on Lead Mines and Mining of Southeast Missouri, in th e counties of 
J<' ranklin, Jefferson, Washington, H. J<' rancols and Madison, pp. 1 to 94, by A. 
Litton. Special r eport on l\Ioniteau county, pp. 95 to 119, by F. B Meek. Descrip
tion of the formations along the Hannibal & St. Joseph Railroad, with a catalogue 
of fossils collec ted, pp. 121 to Jo6, by F. Hawn. Geological Section on the Missis
sippi river, pp. 139 to 157 ; Special r eport on Franklin county, with map, pp. 157 to 
169; Special report on St. Loms county, with map, pp. 16~ to 184; Paleontology, 
Including a description of 48 new species of fossils, with three plates of same, pp. 
185 to 208, all by B. F. Shumard. Appendix, 31 pp., containing a list of publications 
previously made r elating to the Geology of Missouri; a paper on the use of fos• 
slls, a catalogue of the fossils of Missouri and of her trees and shrubs, and a 
glossary of geological and other scientific terms. 

'rite Third Report of Progress was transmitted in December, 1856, and is of 
4 pages. It recites briefly what work has been done during the years 1855 
and 1856. 

The Fourth Report of Progress was made in December, 1858, and is of 14 
page$. This describes, in greater detail, the operations of the Survey 
during the years 1857 and 1858, and gives, in tabular form, a statement of 
progress to date. 

The Fifth Report of Progress of December 30, 1860, is of !3 pages and is a 
similar statement of operations duriag the years 1859 and 1860, with a brief 
reference to the results reached concerning the coal, lead and iron deposits 
and the soils of the State. In this report the product of the Survey to 
that time is given in tabular form. 

SURVEY OF 1870 TO 1874. 

A. D. HAGAR, RAPHAEL PUMPELLY AND G. C. BROADHEAD, STATE GEOLOGISTS. 

Annual Report of t.he State Geologist of \he State of Missouri (Albert D. 
Hagar, Nov. 30, 1870), 23 pp., no illustrations. The progress of tbe Sur
vey is described and the principal minerals and building stones are briefly 
noticed. 

Edition 
exhausted. 

Edition 
exhausted. 

Edition 
exhausted. 

Edition 
eihausted. 

Edition 
exhausted. 



Edition 
exhnnstecl. 

Edition 
exhausted. 

Edition 
exhausted. 

Edition 
exhaust.eel . 

PUBLICATIONS OF THE 

Report of the Geological Survey of the State of Missouri, 1855-1871. By 
G. C. Broadhead, F. B. Meek and B. F. Shumard, Jefferson City. 1873. pp. 
323 and iv. 29 illustrations, 9 small county maps. 
CONTENTS: It contains chapters on Maries, Osage, Warren, Shelby, Macon and Ran

dolph counties by G. C. Broadhead; on Miller, Morgan and Saline counties by F. 
B. 11.Ieek; on Ozark, Douglas, Wright, Laclede, Pulaski, Phelps, Cra.wford, Cape 
Girardeau, Perry, a te. Genevieve, Jefferson any Clark counties by B. F. Shumard. 

P1.'eliminary Report ou the Irou Ores allll Coal Fields from the field work 
of 1872, with 190 illustrations in the text, and an Atlas. 1873. pp. xvi, 
214 and 441. Atlas accompanying, 22x28 inches, with 14 large sheets. 
Jefferson City . 1874. 
CONTENTS: l'urt I, Chapter I.- Notes on the Geology of Pilot Knob and its vicinity, 

by R. Pumpelly, pp. 3 to 28. Chapter II: Analysis of Ores, Fuels and Pig Irons, 
pp. 29 to 44. Chapters Ill, IV, V and VI, constitute a partial report on the Iron 
Ores of Missouri, by Dr. Schmidt, pp. 45 to 214. 

Part II, Chapters I, II, III, IV, V and VI, contain general matter r elating to tbe 
Coal J!'ields, by G. C. Broadhead, pp. l to 213. Chapters Vil and VIII are on the 
geology of Lincoln county, by Wm. B. Potter, pp. 215 to 289. Chapters IX to XV, 
are reports by G. C. Broadhead on Livinp:ston, Clay, Platte, Buchanan, Holt, Atcb · 
Ison and Nodaway counties, pp. 290 to 402. Appendices, A, 8 and C contain, re
spectively, the results of some tests of strength of building materials, a note 
relating to Missouri rocks which admit of a fine polish, and a list of Coal Measure 
fossils, pp. 408 to 420. 

Report of the Geological Survey of_ the State of Missouri, including field 
work of 1873-1874, with 91 illustrations and one Atlas, 13xl5 inches, con
taining 15 sheets. Garland C. Broadhead, State Geologist, Jefferson City, 
Mo. 1874. pp. 734; L. 4, 56. 
CONTENTS: Chapters I and II contain an historical introduction and a brief descrip

tion of the General Geology of the Stnte, pp. 5 to 34. Chapters III, IV and V treat, 
in a general way, of Caves and Water Supply, and of Soils and Timber, and the 
last Chapter contains n brief list of the Minerals of the State, pp. 35 to 56. Chapter 
VI contains remarks on the Southwest Coal Field, and is nccompanied hy a gen
eral section, pp. 56 to 61. Chapters VII to XXI, Inclusive, are reports on Cedar, 
Jasper, Barton, Vernon, Bates, Howard, Sullivan, Adair, Linn, Putnam, Schuyler, 
Andrew, Daviess, Cole and Madison counties, pp. 62 to 379, all the preceding by 
G. C. Broadhead. Chapters XXII to XXVIII constitute n report on the Lead 
Region of Southwest Missouri, in which the general characteristics of the region 
nnd its ores are given, together with a description of a number of its deposits, pp. 
381 to 502, by Dr. A. Schmidt. Chapters XX CX to XXXll trent similarly of the 
Lead Deposits of Central Missouri, pp. 50:J to 577, also by Dr. Schmidt. Chapter 
XXXIII contains rules for the development of Iron Ore Deposits and Notes on the 
l\fetallurgical Properties of Missouri Iron Oreo, pp. 578 to 600, by A. Schmidt. 
Chapter XLTIV is on the Lead Region of Southeast Missouri, pp. 601 to 637, by J. 
R. Gage. Chapter XXXV Is on the Iron Ore of the same region, pp. 6a8 Lo 671, by 
P. N. Moore. Appendices A, B, C and Dare brief papers on the" History of Lead 
Mining in Missouri," on" Lead Mines in Upper Louisiana," on "l\fetalllc Statis · 
tics," and on "Mineral Springs of Missouri." Appendix E contains results of 
analyses of ores, fuels and minerals, pp. 672 to 734. 

SURVEY OF 1876 TO 1879. 

CHAS. P, WILLIAMS, ACTING STATE GEOLOGIST . 

lndnstrial Report on Lead, Zinc and Iron, together with notes on Shannon 
county and its copper deposits, by Chas. P. Willi;tms, Ph. D., Acting 
State Geologist, Jefferson City. 1877. pp. 183 and xvi, 11 illustrations. 



GEOLOGICAL SUL{VEY OF l\flSSOURI. 

SURVEY OF 1889 TO DATE. 

ARTIIUR WINSLOW, STATE GEOLOGIST. 

SUBJECT REPORTS. 

Vol. I.-A Preliminary Ueport on the Coal Deposits of Missouri from field 
work prosecuted during the years 1890 and 1891. With 131 illustrations, 
by Arthur Winslow, State Geologist. Published by the Geological Survey. 
Ji,fferson City. Nov. 1891. Svo., cloth, 227 pp. 

CONTENTS: Chapter[: The Coal Measures, their distribution, topography, lithology 
and stratigraphy; the process of deposition, pp. 18 to 32. Chapter II: The Coal 
neds, their distribution and character; the ccndltlons restricting distribution and 
availability, pp. 33 to 41. Chapter IV: The Coal Industry, the eoal production and 
market; the nses and adaptabilities of the coals; the available coal tonnage and 
the value of coal and coal lands, pp. 42 to 51. Chapter V: A systematic descrip
tion, by counties, of coal beds now operated, including li7 counties, pp. 52 to 172. 
Appendix A: Notes on Coal Mining In thin coal beds, pp. 173 to 186. Appendix 
B: List of the Coal Operators of l\lissourl, pp. 187 to 199. 

A Uepo1·t on the Iron Ores of Missouri from field work prosecuted during 
the years 1891 and 1892. With 62 Illustrations and one Map, by Frank L. 
Nason, As:;iistant-GeologisL. Published by the Geological Survey, Jeffer
son City. December, 1892. 8vo., cloth. 366 pp. 

CONTENTS: Part I: A general dlsctission and description. Chapter I, Introduction: 
The Ores of Iron, pp. 1 to 11. Chapter n: The Iron Ores of Missouri, pp.12 to 
15. Chapter III: The Specular Ores of the Porphyry Region, pp. 16 to 69. Chapter 
lV: The Red Hematites of Missouri, pp. 70 to 84. Chapter V: The General Geol
ogy of the Ozark Uplift, pp. 85 to 115. Chapter VI: 'l'he Specular Ores of the 
Sandstone Region, pp. 116 to 157. Chapter vn: The Llmonlte, Ores, pp. 158 to 209. 

Part II: The Iron Ore Localities. Chapter VIII: Introduction to Part II, pp. 213 to 
2l7. Chapter IX: The Specular Ores In Sandstone, pp. 218 to 232. Chapter X: 
The Llmonltes, pp. 23~ to ,278. Chapter XI: The Red Hematites, pp. 279 to 281. 
Appendix A: The Iron Deposits of Northeastern Arkansas, pp. 283 to 301. Ap· 
pendlx B: Historical and Statistical Sketch of the Iron Industry of Missouri, pp. 
303 to 334. · 

A R ~A OF SHEET REPO RTS. 

No. 1.-A Report on the Higginsville Sheet, Lafayette county, accompanied 
by a Geologic and Topographic Map and a Sheet of Sections. From field 
work prosecuted during the years 1890 and 1891. By Arthur Winslow, 
State Geologist. Published by the Geological Survey. Jefferson City. 
April, 1892. Folio, 22 pp. 

CONTENTS: Introduction, including Area, Railways, Towns, Industries. Physio
graphy, Including Topography, Hydrography, Soils, Forestry. Geology, including 
Stratigraphic, Structural and Economic Geology, the latter embracing Coal, 
Building Stones, Clays and Shales. 

BULLETINS. 
BULLETIN No. I. 

CONTENTS: Administrative Report, by Arthur w·1nslow, State Geologist, 13 pp.; The 
Coal Beds of Lafayette county, by Arthur Winslow, State Geologist, 8 pp.; 'l'he 
Bnlldlng Stones and Clays, of Iron, St. Francois and Madison counties, by G. E. 
Ladd, Assistant Geologist, 15 pp.; A Preliminary Catalogue of the Fossils occur
ring In Missouri, by Hamback, paleontologist, 15 pp., Svo. Paper, S.5 pp., 2 cuts. 
Jefferson City. April, 1890. 

BULLETIN No. 2, 
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J~ cts. 
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P e st.age 
1 2 cts. 

E d i tion 
eibausted. 

CONT&NTS: A Bibliography of the Geology of l\lissourl, by F. A. Sampson, 8vo. 
Paper. 158 and xvlh pp. 810 titles. Table of Contents, author and subject in- Postage 
dexes. Jefferson City. December, 1890. 6 cts. 
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PUBLICATIONS OF THE GEOLOGICAL SURVEY OF MISSOURI. 

BULLETIN No, 3 . 

CONTENTS: The Clay, Stone, Lime and Sand Industries of St. Louis City and county, 
by G. E. Ladd, Assistant Geologlot. 80 pp. The Mineral Waters of Henry, St. 
Clair, Johnson and Benton counties, by A. E. Woodward, Assistant Geologist. 
8vo. Paper. 101 pp. 4 cuts. 2 maps. J effe rson City. December, 1890. 

BULLETIN' No. 4. 

CONTENTS: A Description of the Lower Carboniferous Crinoids from Misso11rl, by S. 
A. Miller. Svo. Paper. 40 pp. 5 plates. Jefferson City. February, 1891. 

BULLETIN No. ~ . 
CON'l'EN'l'S: The Age and Origin of the Crystalline Rocks of Missouri, by Erasmus 

Haworth. 42 pp. Notes on Lb e Clays and Building SLones of Certain Western 
Central Counties Tributary to Kan sas City, by G. E. Ladd, Assis tant Geologist. 
Jefferson City. July, 1891. 86 pp. Paper. 

Bl EN NIAL REl'ORTS-ADMINISTRATIVE. 

Biennial Re1iort of the State Geologist, transmitted by the Bureau of Geol
ogy and Mines to the Thirty-sixth General Assembly. Small Svo. Paper. 
53 pp. 2 small diagrams. Consists of an historical sketch of the progress 
of geological work in the State, and of a report of the progress. Jeffer
son City. December, 1890. 




