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BY A. C. PEALE, M. D. B

INTRODUCTION.,

In attempting the collection of data for the statement of the commer-
cial value of the mineral waters of the country for publication in the
report on the Mineral Kesources of the United States, 1883 and 1884,!
it was necessary as a prerequisite to have a list of the springs from -
which these waters are derived. An examination of the few gen-
eral works on the subject very soon showed that all existing lists
were incomplete. The tables given in this paper were therefore com-
piled, as the first step in the preparation of the mineral spring sta-
tistics of the United States. They were omitted from the paper pub-
lished in Mr. Williams’s report, for want of space. Since the appearance
of that report they have heen revised and, with the addition of such
analyses as could be obtained, prepared for publication as a bulletin of
the Survey.

The most complete compilation previously made of the mineral springs
of the United States is believed to be that brought together by a com-
mittee of the American Medical Association? and published in Vol. XXXT
of the transactions of the association (1880). It enumerates about 500
localities. Walton’s Mineral Springs of the United States and Canada,
published in 1883 (third edition), mentions some 279 localities for the
United States. Moorman’s Mineral Springs of North America, issued
- in 1873, refers to or describes 171 springs. Bell’s Baths and Mineral
‘Waters, which bears the date of 1831, mentions 21 places, which are
increased to 181 in his Mineral Springs of the United States and
Canada, published in 1855. A. N. Bell’s Climatelogy and Mineral
‘Waters of the United States, published during the latter part of 1885,
enumerates 173 localities. The. lists prepared for the present com-
pilation include 2,822 localities. Over 600 are places of resort and
more than 200 sell the waters to a greater or less extent. The lists
may not be complete as to the number of localities and certainly are

! United States Geological Survey. Mineral Resources of the United States. Cal-
endar years 1883 and 1884. Albert Williams, jr. Washington, 1885.

2Drs.William Pepper, H. 1. Bowditch, A. N. Bell, 8. E. Chaillé, and Charles Den- )
nison. The list is referred to in this paper as ¢ Pepper’s list.”

(137)
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not so far as the’tatal number of individual springs is concerned, re-
ports not ha\zlng' ‘been received from all the localities. Still, they are
published as m‘ehmmary to more detailed work, which it is hoped may
follow in t'hé future. The information has been derived primarily from
the varidus State geological reports, State guide and hand books, Gov .
ernmént geological reports and maps, and various scientific publica-
tions, '1‘0 enumerate all these sources would be giving a large part of
t.he bibhography of the subject, a work now in preparation. Much ad-
mﬁonal material has been obtained from members of the Geological

I_.Survey whose duties have taken them into so many portions of the
*- ‘country. Supplementary data have been received in answer to a spe-
.~ cial set of inquiries sent throughout the entire country, and efforts

have been made to verify the matter presented in regard to the various
localities by direct correspondence in each instance.

The answers to the questions, as a rule, have been very satisfactory.
To mention all those to whom the writer is indebted on this score would
be impracticable here.

Although the scope of this paper is far from that of a treatise upon
the subject of mineral waters, it may perhaps be advisable to repeat
here the definition of the term ¢ mineral water.” The definition will
depend somewhat upon the point of view, whether it be that of the
chemist or of the physician or of some one interested only in the com-
mercial aspect of the subject. Water is itself a mineral and is rarely,
if ever, found pare in its natural state. As Daubeny says,! the term
‘“mineral water” in its most extended sense comprises every modifi-
cation existing in nature of that universally diffused fluid, whether con-
sidered with reference to its sensible properties or to its action upon life.
Usually, however, the term is restricted to such waters as contain an
unusual amount of mineral matter or which are characterized by an un-
usual degree of heat. From a therapeutic point of view, all waters
that have an effect upon the animal body are mineral waters, no mat-
ter how feebly mineralized they may be.

‘Where the springs have been improved or where the waters have been
placed upon the market, the definition has been used in this paper in
its widest sense, and therefore all such springs have been included in
the tables. The mention of unimproved springs, however, has been re-
stricted so far as possible to those of which the waters are mineralized
to a more or less marked degree. A number of the springs included in
the tables, although of considerable commercial importance, would
perhaps be classed as indifferent when viewed in the light of their
chemical composition. It must be remembered in this connection that
chemical analyses will not al ways explain the effects of a mineral water.

1 Report on the present state of our knowledge with respect to mineral and thermal
waters, by Charles Daubeny, M. D., &c., in Sixth Report of the British Association
for the Advancement of Science, p. 1, 1836.
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FEALE.] INTRODUCTION. 11

Many springs which have acquired great reputations for their medicinal
effects are found, upon chemical examination, to be not so highly miner-
alized as many potable waters. That their medicinal value is recognized
and that they are sources of profit to their owners, and also indirectly
an addition to the wealth of the localities in which they are located,
seem sufficient reasons why suech springs should be noted. It is not
proposed to discuss the relative merits of the various springs.

The tables of analyses appended to the lists under the different States
will give an idea as to the chemical composition of the various waters.
Af present the facts as to the therapeutic action of our mineral waters
are 8o meager and our knowledge of their effects is 8o inexact that it
would be useless to attempt their classification from a therapeutic
standpoint.

Neither are the data sufficient for a complete reference of American
springs to a chemical scheme of classification. Of the more than eight
thousand springs in our lists only a few more than eight hundred have
been analyzed, so that the definite chemical composition of at least
nine-tenths of the springs is still anknown.

The classification of mineral waters is a subject the consideration of
which would require a separate paper, as its discussion is beset with
many difficulties. All that is necessary here is to indicate the principal
divisions, to one or another of which the springs in the lists have been
assigned in a general way. First, the waters are characterized in regard
to their temperatures, as either thermal or non-thermal, the temperature
column in the tables indicating, in most cases, to which of these classes
the springs belong. Secondly, certain gases are usually present in the
water of most springs, and these springs are indicated by the terms
ocarbonated, sulphureted, carbureted, &c. They are also mentioned as
chalybeate, alkaline, saline, calcic, silicious, or acid, according to their
predominant or charaeteristic solid constituents, or by a combination
of the terms when more than one is present in large quantity.

Brine springs and wells (with a few exceptions where they have been
used for medicinal purposes) have been omitted from the tables, as they
are generally utilized in the production and manufacture of salt, and
are therefore not usually applied to the ordinary uses of mineral springs.
They also formed the subject of separate discussion in the Mineral
Resources, 1883’84, for which this paper was originally prepared.

Tables of analyses of the springs for each State and Territory, so far
as they have been analyzed, have been compiled, and an attempt has
been made to get the analyses in the most anthentic form. The results
were found stated in some thirty or more ways.

The limited time in which this paper was prepared did not permit the
reduction of the analyses to one standard, and they are incorporated
in the tables mainly as given in the sources from which they were taken,
with the exception that where expressed in grains to fractions of the
gallon they were increased to grains per gallon. When not otherwise
stated in the tables, the gallon mentioned is the standard United States

(139)



12 MINERAL SPRINGS OF THE UNITED STATES. [BULL. 32.

or wine gallon of 231 cubic inches. Whenever there has been a choice
between two or more forms preference has been given to the one ex-
pressed as grains per gallon. Although this is not the most scientific
method, the majority of the analyses are so expressed. Of 819 analyses
496 are stated in that form. It is popularly supposed to be the
most intelligible to the greatest number of persons. But it may be ques-
tioned whether grains per gallon is an expression so readily understood
as parts to the hundred thousand or parts in one million, &c. Com-
paratively few persons have very definite ideas as to how much a grain
of any particular substance is. When the results of analyses are ex-
pressed as grains or parts in 100, 1,000, 6,000, &c., it is only a matter of
simple multiplication to bring them into comparable forms.

The figures in the tables, with few exceptions, have been carried
out to but two decimal places. Only quantitative analyses are included,
and where several analyses of a water have been made all are given.
with the dates, as far as they could be ascertained.

It is impossible to mention here all those to whom thanks are due for
data used in the preparation of the chemical tables. In connection
with each analysis is given the name of the analyst. A great many of
the analyses have been taken from State geological reports, and par-
ticularly from reports of Government explorations in the case of the
Western States. Various correspondents and spring-owners through-
out the whole country have contributed information under this head.
Others to whom the writer is especially indebted are mentioned under
the different State headings in the following pages.

The grouping of the mineral springs of the United States geograph-
ically has been by States, according to the scheme of subdivision pro-
posed by Mr. Henry Gannett, geographer of the Tenth Census.! This
brings the springs of each region into the same section and seems pref-
erable in the present case to an alphabetic arrangement.

The preliminary character of this paper must be kept in view, and it
will be esteemed a favor if attention is called to any errors or cases nf
duplication that may have crept into these pages. ’

NORTHERN ATLANTIC STATES.

The Northern Atlantic States might, perhaps, be divided, so far as
their geological features are concerned, into two divisions, viz, the New
England States and those formerly included with the Middle States.

In the former the rocks are of the older formations, referable mainly
to the Archean, sedimentary rocks occupying relatively small areas.
To this is, perhaps, due the fact that the springs are, as a rule, some-
what less mineralized than are those of the remaining States. Alkaline
waters are more frequent in the New England States than in the Middle

! Census Bulletin No. 277, November 1, 1881.
(140)




PEALE.| " MAINE. 13

States; but, in both, sulphureted and chalybeate springs predominate,
forming more than one-half the whole number.

The Northern Atlantic States naturally have the greatest number of
waters that are used commercially. This section has the greatest pop-
ulation in proportion to its area, bas long been settled, and is wealthi-
est. All these are reasons why we might expect to find mineral waters
used to a greater extent.

Summary for Northern Atlantio States.

Number of Number
| Number of | Number of | Number of | springlo- | “ springs Total num-
States. spring lo- | individual | springs| calities used com.| Per of
calities. | springs. analyzed. :31;: :'g mercially. analyses.
Maine ....ccvevenneecnnnaan 41 49 20 9 1 22
New Hampshire 12 27 8 . 8 4 8
Vermont........... a| % 8 1 7 10
Massachusetts 24 81 7 2 7 8
Rhode Island [} 17 2 0 2 2
Connectiout ...cceveee...... 16 20 |- 2 2 2 2
New YorK ..ocevveeennoennnn 200 843 72 25 84 o
New Jersey .......cceceuuen. 13 13 8 1 0 8
Pennsylvania............... 46 83 28 16 5 88
Total «ceuunrrennnnnnn. 408 657 155 74 72 187
MAINE.

The mineral springs of Maine belong to the classes of alkaline, saline,
and chalybeate waters, the last predominating. Many are sulphu-
reted and a few carbonated. None is thermal, the highest tempera-
ture attained, so far as we can learn, being but 50° Fahr. Most of the -
temperatures range from 40° Fahr. to 46° Fahr.

The amount of mineral matter contained in the waters is usually
small and some of the waters would be classed as chemically indiffer-
ent. A considerable number are utilized, both commercially and as
places of resort. Dr. Goodale’s ‘“report on the mineral waters of
Maine,” in the sixth annual report of Professor Hitchcock to the Maine
board of agriculture, made in 1861, is about the only publication in
which the mineral waters of the State are treated of systematically.
Since that date, however, a number of springs have been discovered,
and several of them brought into prominent notice, while others, then
used as resorts, have fallen into disuse.

(141)
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Analyses of mineral eprings in Maine.

(143)

¢ With potassium carbonate.

fC. T. Jackson, mn.lyst.
¢ F. L. Bartlett, analyst.
* With iron.
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Analyses of mineral springs in Maine— Continued.
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NEW HAMPSHIRE.

Mr. G. W. Hawes, in Hitchcock’s Geology of New Hampshire, says
there are a large number of mineral springs in various parts of the
State and that chalybeate waters are the most common. He mentions
those of Pittsfield, Amherst, and Unity as the best known. Walton’s
book gives four localities. Pepper’s list includes nine. In the present
catalogue the number is increased to eleven.

A fair proportion are utilized commercially or as resorts, although
a8 a rule the springs are not highly mineralized. In this respect they
agree with most of the springs in the other New England States.

Analyses of mineral springs in New Hampshire.

Bull. 32—2 (145)



18 MINERAL SPRINGS OF THE UNITED STATES. (sULL 82

Analyses of mineral springs in New Hampshire— Continued.

& C.F. Chandler, analyst (1873). ¢ James A, Babcock, analyst.
b F. L. Bartlett, analyst (1882). 4 8. Dana Hayes, analyst (1874)

VERMONT.

In general the springs of Vermont are much like those of Maine and
New Hampshire, except that they usually contain a larger proportion
of mineral matter. This may be due in part to the fact that the rocks
through which the springs rise belong more frequently to the sedi-
mentary series. Sulphureted springs are most abundant. Of the
springs whose character is indicated on the list, nearly all are included
in this class. OQalcareous tufa is found in connectiop with many of the
springs.

Prof. Edward Hitchcock, in a letter to Prof. C. B. Adams,' in 1846,
describes a thermal spring at Bennington. He does not give the tem-
perature, but compares it with the spring at Williamstown, Mass.,
which is only slightly thermal. Clarendon, Alburgh, and Highgate
springs appear to be the best known springs, although others are also
largely used. The Clarendon springs are said to have been used
medicinally in 1776, Alburgh has been a place of resort since 1816,
and the use of Highgate dates back to 1840.

18econd Annual Report on Geology of Vermont, p. 250. Burlington, 1846.
(146)
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Mineral springs of Vermont.
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Mineral springs of Vermont— Continned.

™ - i
£11 |3
B &
AEPRK
Name and location. s | & g %"‘“‘ Remarks.
b
HERE
o (-}
%z | & =
Sulphur springs — Continued. °
Oumﬂomdwmlhndolph. .............. cecofescaceceacecnncans
H.nrdndy Four Corners, |......|........ R P,
WindsorConntv
xmhmrngcn of Arlington, |......|........ (RN PSRN
Near m:er Win wr%
WecwrnprtofSud .
NearChehen.On © CO ....cccee
Western part of énl‘ubm'y Or-
leans County.
Northeast of Stowe, Lamelle Co..
NecarE:ut pelier, Washingt: .| Not important.
oun
Vermunt Sply ings, Sheldon, Franklin Co.
s,w 8, eastern part of War-
ren, Washington County.
Wehleé: épnn"s, St. Albans, Fraoklim |......[|........ PR PR Unimproved and un-
ounty. :

(148)
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Analyses of mineral springs in Vermont— Continued.

MASSACHUSETTS.

The State of Massachusetts is not remarkable for the occurrence of
mineral springs. The list contains twenty-one localities. In most lists
only two are included, viz, Hopkinton Springs and the Berkshire Soda
Springs. The former was once an important place of resorf, but at
present its springs are not utilized to any considerable extent. Brook-
field and Shutesbury were also once much frequented.

Professor Hitcheock, in the reports on the geology of Massachusetts
made in 1833 and 1849, says that chalybeate springs are common
throughout the State, occurring in nearly every town, usually rising in
low ground containing bog iron. Many of these springs have a local
reputation and a few are used commercially. Such analyses as have
been made show that as a rule the waters are not highly mineralized.
A mineral spring near Williamstown is said to be slightly thermal and
in the extreme southwestern part of the State, near Mount Washing-
ton, there is reported to be another similar spring.

(149)
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Mineral springs of Massachusetts.

(150)
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Analyses of mineral springs in Massachusetts.

* William Rlﬁloy Nichols, analyst. fSamuel Cabot, jr., analyst (1882).

*E Corno analyst (1885). sIron oxlde. ammonia, loss, organio matter, all
Dana Hayes, anal 8t (1879). ual 0

‘Chnlee R. Fletcher, mnlyat (1880). » With free ammonia.

<A. A. Hayes, analyst.

(1561)
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RHODE ISLAND.,

|BrLL. 32

The record of mineral springs for Rhode Island is somewhat meager
and 8o far as we can learn the springs are of comparatively little import-

ance.

It is said that, in connection with the spring near Pawtucket,

there was in operation for a number of years an extensive water-cure

and medical establishment. :
There may possibly be a few springs in the State that have escaped

notice, and if so the waters are likely to be somewhat chalybeate,

Mineral springs of Rhode Island.
£ & ]
AR
g s | £ Character of th
Name and location. k] 8 “wo ° Remarks.
R '
81§
Bk
o
Cranston Mineral Spring, on 8ocka- |......[........[... ...| Chalybeate ..... Unimproved.
nosset Hill, Cranston Township,
Providence County.
Cumberland Sprlné, Cumberland |......fccaeoeefinaeii]icmnnnnnnaananaa.
Hill, Providence County. .
Darling’s Mineral Springs, nearPaw-|......\........|...... Chalybeate and | Once a water cure and
tucket, Providence County. sulphureted. sanitarium.
Holly Spring, 2 miles east of Woon- | 1 180 |...... Alkatine....... ‘Water is sold.
sockeE Providence County. :
Ochee Springs, Jobnsoy Township, | 12 500 45 | Alkaline, caleic.| Wateris bottled and sold.
8 miles from Providénce, Provi-
dence County.
Warwick Neck Mineral Springs, [....c.fc-c..ocfeaaes Chalybeate ..... Unimproved.
‘Warwick Neck, Kent County. .

Analyses of mineral springs in Rhode Island.

sJohn K. Appleton, analyst (1880).

(152)

*Edwin E. Calder, analyst (1888).
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CONNECTICUT.

The mineral springs of Connecticut are comparatively unimportant,
at least in point of number, and, so far as known, they are feebly
mineralized. They are mainly weak chalybeates, occurring under the
same circumstances as do those of Massachusetts, in deposits of bog-
iron ore or in connection with iron pyrites. Some are also feebly sul-
phureted. Although the majority are unimproved and but few are used
commercially, many have considerable local reputation. Prof. C. W.
Shepard in 1837 speaks of the springs at Stafford as being the most
important in the State, and this is still the case. This locality is the
only one given by Walton. Many of the places once resorted to are
now abandoned. The present list is made up from Professor Shepard’s
report, supplemented by information acquired by correspondence with
various persons in the State.

Mineral springs of Connectiout.
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Analyses of mineral springs in Connecticut.

N il 'A P Stark Minaral

a George F. Barker, analyst (1878). * 8. W. Johnson, analyst (1880).

NEW YORK.

New York is distingunished among her sister States for the number
of her mineral springs. On the list she is credited with a greater num-
ber of localities than any other State, which may be due to the fact
that attention has been more drawn to the subject of mineral springs in
New York than in most other States, probably on account of the com-
mercial success of the Saratoga Springs. It is due also, in part, to the
fact that the springs have been pretty thoroughly studied and so many
of them subjected to chemical examination. The list given by Professor
Beck in Vol. 1II of the New York Geological Reports was very complete
for the State at the time it was published (1842). Since then many
" springs have been discovered. ‘Some considered unimportant at that
time have since been developed, while others used as resorts have been
abandoned. The springs are of great variety. The majority of them
"are sulphureted. As to the solid mineral contents, saline and chalybeate

springs predominate. The highest temperature reached by any of the
springs is at Lebanon, where the thermal spring attains 76° F. Several
of the springs at Saratoga and Ballston have temperatures that exceed
the mean annual temperatures of those places, and are, therefore, in a
strict sense, thermal springs.

Another point of interest in relation to the New York mineral springs
is the occurrence of springs containing free sulphuric acid, as springs of
this class are somewhat rare. The most celebrated spring of this class
in New York is probably the Oak Orchard spring.

The Saratoga Springs are the most widely known of American springs
and have many namesakes in all parts of the United States, being in
all probability the first mineral springs of the country to be improved
as a place of resort, the first hotel for the accommodation of visitors
having been opened there in 1774.

(164)
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NEW YORK.

Mineral springs of New York.
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Mineral springs of New York— Continuned.

[BULL. 32
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Minreral springs of New York — Continued.

(157)
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Mineral springs of New York— Continued.

(168)

[BULL. 32
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NEW YORK.

Mine-al springs of New York— Continued.
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Analyses of mineral springs in New York.

s C. Collier, analyst.  Same as Middle Spring of Beck's report
b Wm. Meade, analyst (1827). tJ. Hadley, analyst.
: L. C. Beck, analyst (1842). rH. M. Bakeri analyst (1874).
J. R. Chilton, analyst. | Contains iodine and bromine.
*With silica.

60)
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NEW YORK.

33

Analyses of mineral springs in New York— Continued.

*John H. Steele, analyst (1830).
bC. F. Chandler, analyst (1868).

¢C. F. Chandler, analyst.
Bull, 32—3

4L, C. Beck, analyst.
¢C. F.Chandler, analyst (1869).
f With iron oxide.

(161)

8J. R. Chilton, analyst (1852).
b Atwood, analyst.
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Analyses of mineral springs in New York — Continued.

* F. F. Thomas, analyst. ¢ L. C. Beck, analyst (1842).

*J.R. Chlltaon‘ analyst. ! Peter Collier, analyat (1870).

¢ Perkins, an With magnesium carbonate and iron oxide.
dC.F. Chandler, a.m\lylt (1876).

(162)

\
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NEW YORK.

Analyses of mineral springs in New York— Continued.

(163)
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Analyses of mineral springs in New York— Continued.

aLawrence Reid, analyst (1845). eLawrence Reid, analyst.
% J. G. Pohle, analyst. tJ. R. Chilton, analyst.
¢J. G. Pohle, analyst (1865). s With extractive matter.
4 Maische, analyst (1861).

(164)
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Analyses of mineral springs in New York— Continued.

(165)
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Analyses of mineral springs in New York— Continued.

(166)
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NEW YORK.

Analyses of mineral springs in New York— Continued.

39

Saratoga Springs.



40

MINERAL SPRINGS OF THE UNITED STATES.

Analyses of mineral springs in New York— Continued.

Saratooa Snrinee

(BULL. 32.




NEW YORK,

Analyses of mineral springs in New York— Continued.

1C. F. Chandler, analyst.
bJ. R. Chilton, anal; st (1841).

<C.F. Chandler, analyst (1873;.

4 E, Emmons, avalyst (1839).

(169)

¢J. R. Chilton. analyst.
fJohn H. Steele, analyst (prior to 1838).

41
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NEW JERSEY.

This State is not conspicuous for the number of her mineral springs.
Schooley’s Mountain Spring is the only well-known resort.

The water of a spring at Woodbridge, in Middlesex County, was at
one time bottled for sale, but so far as reported none of the waters of
the State is on sale at present. Unimproved weak chalybeate springs
doubtless exist in many portions of the State, but they are at present
of comparatively little importance. ’ '

A number of artesian wells have been sunk at Newark, Paterson,
Jersey City, and in other parts of the State, and the water in many of
them is quite highly mineralized. Several of the analyses are included
in the table. So far as known, they are not utilized medicinally.

Mineral springs of New Jersey.

* Only those of which analyses are given ir the table are included here.
(170)
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NEW JERSEY.

Analyses of mineral springs in New Jersey.

¢ C. MoIntyre, jr., analyst (1870).
*C.F. Chandlei‘-, annlyzt (1(870).)

° New Jersey State Geologist's Report, 1880,
d New Jersey State Geologist's Report, 1879,

(171)
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PENNSYLVANIA.

Very little has ever been published with especial reference to Penn-
sylvania mineral waters. Walton’s Mineral Springs of the United States
and Canada (edition of 1883) credits the State with eight locations. In
Moorman’s book of 1873 thirteen are mentioned, while Pepper’s list of
1880 contains thirty-two. In the present list forty-four are included,
of which sixteen are places of resort and five are used commercially.
Several of the springs have been popular resorts for years. Bedford
Springs has been so utilized since 1804. Next to these the Gettysburg
Springs are probably as well known as any other in the State. Cresson,
Minnequa, and Blossburg Springs are also among the most important.
The Bath Spring at Bristol, which was a place of considerable resort in
Revolutionary times, has so declined in importance that few are aware
even of its existence. Some of the springs, like those at Ephrata, Yel-
low Springs, and Caledonia Springs, are summer resorts, but the waters
can scarcely be called mineral waters, as they are merely notable for
their purity and the desirability of their situation. .

The Reports of the Second Geological Survey present much informa-
tion in relation to the mineral springs of Pennsylvania, and contain
many analyses, made mostly by Dr. Genth. These have been drawn
upon and form the majority of the analyses given in the table following
the list of springs.

The chalybeate springs, as in most of the neighboring States, out-
number the others. There are a large number of sulphureted waters
and one spring (Blossburg) is known to contain free sulphuric acid. The
Perry County Spring is the only warm spring. In most of the books
the temperature of this spring is given as from 70° to 72° Fahr., but
information derived directly from the spring owner gives it as 66° Fahr.

Mineral springs of Pennsylwania.

(172)
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Mineral springs of Pennsylvania— Continued.

(173)
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Analyses of mineral springs in Pennsylvania.

*+F. A. Genth, umlyst (1878). 4 Rand & C: m ysts,
oF. A. Genth, analys ¢F. A. Genth, analyst (1875).
*Dr. Church, ann.lyst.

(174)
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PENNSYLVANIA.

Analyses of mineral springs in Pennsylvania — Continued.

(175)
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Analyses of mineral springs in Pennsylvania — Continued.

+F. A. Genth, analvst (1874).
% Q. Oldsbur;
*F.A. Gentﬁ, mo.lyat (1875)

4F. A. Genth, sna.lyst (1880).

*F. A.Genth, anal

f Prof. Hollenbush a.m\lyat.
(176)

[BULL 32
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Analyses of mineral springs in Pennsylvania — Continued.

*F. A. Genth, anal 4 James C. Booth, analyst (1850).
*F. A. Gent& .m;'itt'asm. *8. A. Lattimore, analyst (1885).
¢ Dr. Gregg, analyst.

Bull. 32——4 (177)
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SOUTHERN ATLANTIC STATES.

The general geologic features of the Southern Atlantic States are very
much like those of the Northern Atlantic division and the mineral springs
are also similar. Sulphureted waters and chalybeate springs are most
prominent in both. There is, however, this difference : thermal springs,
which are of infrequent occurrence in the northern section, are quite
numerous in the southern. This is probably due to the fact that faulted
strata are more prevalent in the Southern Appalachians than in the
Northern, which recent observations by members of the United States
Geological Survey (most of them still unpublished) seem to indicate is
the case. The connection of many noted European springs with dislo-
cated strata has long been known, and Prof. W. B. Rogers also called
attention to the same state of things in Virginia, in his memoir On the
Connection of Thermal Springs in Virginia with Anticlinal Axes and
Faults, published (1840-1842) in the Transactions of the Association of
American Geologists and Naturalists.

The Southern Atlantic States have more springs that are utilized for
places of resort than has any other section, except the Southern Cen-
tral States.

Virginia stands at the head of the section in this respect. Only one
State (Tennessee) in any other section has more, and in the latter case
probably more of the localities are used simply as local resorts.

A large number of the springs in this section are still unknown so far
as a definite statement ot their chemical constituents is concerned, but
every year adds to the list of analyses.

Summary for Southern Atlantic States.

Number of | yymper of
Number of | Number of | Number of | apringlo- springs ‘Total num-
States. springlo- | individual | springs| calities| ;o5 n" ber of
calities. | springs. analyzed. ::ir::: :ti mercially. analyses.
Delaware ...ccceeeeeeenennns 5 0 0 0 0
Maryland..c.coceeneiennncnn 2 101 4 5 1 4
District of Columbia ....... 3 4 [ 0 [} 0
Virginig . cv.eeeeeenncinnae. 4 807 75 54 2 . 87
Weet Virginis .............. 88 69 20 15 [} 2
Neorth Carolina . ............ m 178 19 33 8 20
South Carolina ............. a 88 L] 8 8] (]
GOOTgiS. .o oeeeannannnannas 58 200 20 26 | 8 2
Flo#ds ...ccccvimcnconcennn 87 88 4 n 0 4
Total ..cceeannencan... mm 1,048 148 162 42 164

(118)
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DELAWARE.

From the few reports of geological surveys of Delaware we learn that
chalybeate springs are numerous, as would naturally be expected from
its geological structure.

They are, however, of comparatively little importance, only one, so
far as learned, having ever been utilized as a place of resort, viz, the
Brandywine Chalybeate Spring, which has long been abandoned.

The table includes all the springs of which mention could be obtained
by correspondence.

Mineral springs of Delaware.
™ -
&£ & é
-E @
g | S g
]
Name and location. ; E .E g Chm@::r?f the Remarks.
2
g B g
o =]
%z | B H
o
Brandywine Chalybeate Spring, Faulk- ) N PN I Chalybeate ..... Once improved and
land, west of Wﬂming%gn, Iféw Cas- v used asl:l:esort..
tle County.
Mineral springs:
Near Dagsboroagh, Sussex County.|......{ccceeeai]ocacecforncnnrcanannanan. U&pmveg and un-
ortan
Two miles from Dover, Kent Co ... Uninl:pmved.
Ten miles from Dover, Kent Co.... .. .
At Smyrna, Kent County.......... Unimproved and filled
up.

MARYLAND.

The general works on mineral springs give no space to Maryland and
Dr. Pepper’s list includes but one locality, viz, the Carroll White Sul-
phur Springs of Alleghany County, which at present, so far as we can
learn, is not resorted to.

There are several localities that were once used extensively, but have
fallen into disuse.

The proximity of many of the springs to thase of Virginia has prob-
ably cansed them to be neglected. Still there are several plaees of re-
sort, and the water of one—the Strontia Well of Brooklandville—is
used commercially. In the eastern part of the State the springs are
mainly chalybeate, the majority of them unimproved and unimportant.

(179)
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Mineral springs of Maryland.

(180)
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MARYLAND.

Analyses of mineral springs in Maryland.

*W. Simon, analy:

W.E. A.

st.
Aiken, analyst (1867).

¢*Hector Humphrey and David Stewart, analysts.
(181)
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DISTRICT OF COLUMBIA.,

A number of the wells and springs within the limits of the District
are chalybeate; but nome, even the strongest, is of much importance
and the number is 8o small that no detailed list has been made.

At Uniontown, or Anacostia, opposite Washington, and also near Le
Droit Park, in the northeastern part, chalybeate springs exist. A well
on Louisiana avenue, between Ninth and Tenth streets, in Washington,
is said to be quite strongly impregnated with iron. There are several
other localities within the city limits that are said to have chalybeate
springs or wells. No analyses have been made.

VIRGINIA.

Virginia occupies the same position among the Southern Atlantic
States that New York does among the Northern Atlantic States, in re-
spect to both the number and the variety of her mineral springs. More
than fifty localities are places of resort, some of them among the most
famous in the country, and the waters of more than twenty are used
commercially. Although the spring area proper is in the Appalachian
region, mineral springs are also found in the more level country that
stretches towards the coast from the foot of the Blue Ridge. Here the
springs are largely chalybeate, as would naturally be expected. The
thermal springs are eonfined to the mountain region. A large propor-
tion of the springs are sulphureted, as is the case with so many springs
in the adjoining States.

The literature of the Virginia springs is quite extensive. Prof. W.
B. Rogers, in his geological report on the State, devotes considerable
space to the mineral springs. Since his report a number of books have
been published, among them those of Burke and of Moorman. These
have all been consulted in the preparation of the following table.
Boyd’s Resources of Southwestern Virginia, published in 1881, has
also furnished much information; but by far the greatest amount
has been obtained in answer ta circulars and letters sent to various
portions of the State. Eighty-seven analyses are given in the table,
the number of springs analyzed being seventy-five, which is only about
one-quarter of the springs included in the list. This number is, bow-
ever, slightly greater than the proportion in New York.

(182)
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VIRGINIA.
Mineral springs in Pirginia.

s Flow of four springs.
(183)
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Mineral springs in Virginia— Continued.




VIRGINIA.

Mineral springs in Virginia — Continued.

(185)
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Analyses of mineral springs in Virginia.

(186)
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VIRGINIA.
Analyses of mineral springs in Virginia —Continued.
M. B.1 it . *°F. A.
VRIS, AT e
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Analyses of mineral springs in Virginia— Continued.
Hot Springs.
Constituents. Boiler Bath ' Sulphur Bath
s | Hot Spout New Hot an! S
(Old Ladies Octagon Bath. or es’ Sul
Boiler Bath). B“'r“ Spring. | “phor Bath.
Gm Gram Gram Go;am
8 iter.»
Calcium carbonate ....... per 0. 0. per 0. 2355
esium carbonate.... 0. 1249 0. 1155
um sulphate ......... 0. 0370 0. 0420
Calcium sulphate ... 0. 1407 0.1278
Potassium sulphate 0.0138 0.0158
Potassinm chloride. 0. 0105 0. 0068
Alum 0. 0020 0. 0065
Silica .. 0. 0275 0. 0230
Bremine Trace e,
ceee 0. 0056 0. 0046
Total ...... ccc..... 0. 5975 0. 5925 0. 5040 0.5747 0.8775
Hot Springs.
Constituents. Gentlemen's
Boiler Sprln%:r Ladies’ Ladies’ Sul- | Pleasure Bath
Spring. Botler Bath. phur Bath. | or Magnesia
Spring.
Solids. Gram . ne Grains . Grains . Grains .
liter. allon. per gallon. gallon. gallon.
Calolum carbonate Peroass | %0 o | T | P e
it 2.68 2.80 2.02
0.11 0.06 0.08
1.02 1.01 0.85
174 2.10 3.02
5.66 5.10 1.06
. 1.85 1.82 0.57
Sodium chlonde.... 0.12 0.14 0.13
Potassium chloride. 0.0042 |............... 1.60 0.17 0.16
8iHea....c.oee...... 0. 0120 0.18 174 1.87 0.69
Lo88 ceeeennnncnr ceen... 0.0033 |.c.ci-iiiiiicni]ioceaiianinan, e
Total ...... cec..... 0. 3826 30. 08 83. 36 81.01 18.00
o
Gases. Oubic inches
in 100 cu. in.
Carbonic acid 11. 007
Sulphureted hydrogen.. Tor;;g
Nitrogen ........o........ 1.790
»F. W. Clarke, analyst (1884). *W. B. Rogers, analyst. ¢ William Gilham, analyst (1866).
. (189)
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Analyses of mineral springs in Virginia— Continued.

*3. W. Mallet (1578). »William E, A. Afken (1878).
(190)

[BULL. 82.
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VIRGINIA.

Analyses of mineral springe in Virginia—Continued.

* Thos. Antisell, lnalylt (187).

* D. K. Tattle, anal
¢ J. W. Mallet, anal;

J. L. Campbell, analyst gg'lo).
J. W. analyst (1878).
With nod:t' (w8
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Analyses of mineral springs in Virginia — Coutinued.

(192)
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Analyses of mineral springs in Virginia— Continued.

Bull. 32—5 (193)
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Analyses of mineral springs in Virginia— Continued.

| Stribling or Augusta Springs.

* D. K. Tuttle, analyst (1859). ® J. L. Campbell, analyst.
(194)

[BULL. 38




VIRGINIA.

Analyses of mineral springs in Virginia— Continued.

'Gale and Mew, analyste.
*M. B. Hardin, analyst (1875).

°J. W. Mallet, "anal yst (1875).

I W. Mnllet, umlyst (1873).

(195)

°W. B. Rogers, analyst. _
'Rowe]le, analyst.
s William Gilham analyst (1859).
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Analysee of mineral springs in Virginia— Continued.

M. B. Hardin, analyst (1880).

+J. L. Campbell analyst (1879).
*C. F. C dler, analyst (1884). ! William Gilh.n,m analyst.
*W. B. Rogers, analyst (1835). :gitsh 013 Ttylor. a.mlyst (1883)

4A. A. Hayes, analyst (1852).
(196)
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WEST VIRGINIA.

West Virginia is noted for its mineral springs. Berkeley Springs is
one of the oldest resorts in the United States, the town of Bath, named
after the English watering place, having been laid out in 1777, while
Greenbrier White Sulphur Springs, which are so well known through-
out the country, have been used medicinally since 1778 or 1779. The
best-known springs are in the eastern and southeastern portions of the
State, especially in the Alleghany Mountains. The western counties
also have a number of important springs and mineral wells, and when
the central part of the State becomes better known many springs will
probably be added to the list. The general characters of the waters
are like those of Virginia. The springs are thermal and cold, saline,
chalybeate, carbonated, sulphureted, and acid. The saline and sul-
phureted waters predominate.

Mineral springs of West Virginia.

 This locality is taken from Walton.
(197)




70 MINERAL SPRINGS OF THE UNITED STATES. (BULL 82.

Mineral springs of West Virginia— Continued.

(198)
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WEST VIRGINIA.

Analyses of mineral springs in West Virginia.

Hayes, analyst (1855). o J. W. Mallett, analyst.
(199)
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Analyses of mineral springs in West Virginia— Continued.

* W. B. Rogers, analyat. 4 Undetermined.

5 C. U. Shepard, yst (1835). * There are 22.15 grains per gallon.

¢ A, A. Hayes, analyst (1843).

(200)
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WEST VIRGINIA.

(201)
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NORTH CAROLINA.

North Carolina enjoys the distinction of being one of the two States
on the Atlantic coast that possess hot springs. Usually her mineral
springs are not different from those occurring along the coast and in
the region of the Appalachians in the neighboring States. Asin Vir-
ginia, chalybeate and sulphureted springs are most numerous. The
books usually credit the State with four or five localities. The pres-
ent list includes 66, of which a fair proportion are utilized as places ot
resort, while many have well-established local reputations. Seven of
the springs are used commercially. Analyses are given of 18 springs.

For a considerable number of these thanks are due to Prof. Charles
‘W. Dabney, jr., of the State agricultural experiment station. Others
are taken from Professor Kerr’s report on the geology of North Caro-
lina. The greatest part of the information as to the spring localities
has been derived from direct correspondence with the spring-owners.

Mineral springs of North Carolina.

(202)
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NORTH CAROLINA.

Mineral springs of North Carolina - Continued.

(203)
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Mineral springs of North Carolina— Continued.

(204)
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NORTH CAROLINA.

Analyses of mineral springs in North Carolina.

*W. C. Kerr's Geology of North Carolina,
Vol. 1 (1875)

C.w. Dabney. Jr , analyst.
€ Wxth iodine and magnesia.

(205)

4 With potassiam chloride.
¢ With alumina.

f With combined water, &ec.
sC. W. Dabney, jr., ana.lyst (1883).
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+C. W. Dabn&v;,o{r., anal

®» W. C. Kerr,

¢ A. R. Ledoux, an:

MINERAL SPRINGS OF THE UNITED STATES.

Analyses of mineral springs in North Carolina— Continued.

st.
og‘y of ﬁ’orth Carolina (1875). e E. Adelmarth, analyst.
yst. t E. D. Smith, analyst.

(206)
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4 With magnesia and combined oxygen.
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SOUTH CAROLINA.

Chalybeate springs are said to abound in South Carolina and many
of them are resorted to locally to a considerable extent. Glenn Springs
and the Charleston Artesian Well are well known beyond the State
limits. The latter, with several other artesian wells in the same city,
is thermal, the temperature of the waters being almost high enough to
class them as hot. They are said to possess medicinal properties. So
far as learned, only the Glenn Springs, Garrett Spring, and Chick’s
Springs are at present of commercial importance. The Williamston
Springs were once a favorite resort.

Mineral springs of South Carolina.

(207)
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Mineral springs of Soutk Carolina— Continued.

Analyses of mineral springs in South Carolina.

{BULL. 32.

Charleston Artesian Wells.

(208)
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GEORGIA.

In the few general works on the mineral springs of the United States
very little space is given to Georgia. Only five or six localities are
usually mentioned, whereas there are at least twenty-six that are more
or lessimproved as places of resort. Janes’s Hand-Book of the State of
Georgia, published in 1876, enumerates twenty-three. In the Manual
of Georgia, 1878, the statement is made that the mineral springs of the
State are innumerable and in variety correspond with the multifarious
ores. Our list includes fifty-six, most of them chalybeate and sul-
phureted. The best description of Georgia mineral springs is found in
the pamphlet by Dr. J. R. Duggan, published at Macon in 1881. It
is confined for the most part to the improved springs and describes
altogether twenty-eight. The greater part of the analyses given in
the tables are derived from this pamphlet.

Mineral springs of Georgia.

1Taken from Pepper’a list. Have been unable to verify location.
Bull. 32—6 (209)
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Mineral springs of Georgia— Continued.
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Analyses of mineral springs in Georgia.

* Wm. J. Land, analyst. * With calcium carbonate and iron sulphate.
(211)
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Analyses 9f mineral springs in Georgia— Continued.

*Wim. J. Land, analyst.
(212)
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Analyses of mineral springs in Georgia— Continued.

aH. C. White, analyst. 4John Cotting, analyst (1839).
*H. C. White, analyst (1882). ¢ A. Means, analyst.
¢ A. A. Hayes, analyst (1857).

FLORIDA.

The springs of Florida are remarkable for their great size rather
than for the quantity of mineral matter they contain. Some of the
streams proceeding from them are large enough to float steamboats.
Very few of the waters have been analyzed, but so far as known, when
mineralized, sulphureted hydrogen characterizes the majority of them.
Little has been published and definite information is difficult to ob-
tain. Most of the springs in the southern and eastern portions of the
State would be classified as weak sulphur springs. In the northeast-
ern portion of the State the waters appear to be more frequently cha-
lybeate. Most of the springs of which the temperatures are given are
probably thermal. as they doubtless exceed the mean annual tempera-
ture of their localities. The mean annual temperature of Saint Mark’s,
as given by the Signal Office, is 66°.3 F.; Jacksonville, 69°.2 F.; Pen-
sacola, 68°.5 F.; and Cedar Keys, 71° F.; while Punta Rassa has 73°.6
F. and Key West 77.03 F. The temperatures of the Florida springs
are remarkably nniform summer and winter. They are utilized mainly
as winter resorts, and, so far as learned, none of the waters is on sale.

(213)
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Mineral sprirge of Florida.

(214)
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Analyses of mineral ai)n'nga in Florida.

SOUTHERN CENTRAL STATES.

In the Southern Central States sulphureted and chalybeate springs
hold about the same proportion to the whole number of springs as in
the South Atlantic States. The number of saline springs, however, is
increased and the thermal springs naturally are fewer in number. A
large part of the area of this division is occupied by comparatively
recent formations; yet, in the northeastern part and in the western,
carboniferous rocks, with the underlying sedimentaries, are well de-
veloped, and these rocks are almost always prolific in mineral springs.
The Hot Springs of Arkansas are the most prominent of the thermal
springs. It must be stated here that the returns from the various
States, in answer to the questions sent out, are very unequal both as to
the extent and the exactness of the information conveyed. In some
States (as Kentucky, Tennessee, Alabama, and Arkansas) the geo-
logical surveys of the State appear to have paid considerable attention
to the subject, and the general public attention has therefore been
turned more to the subject and data are more readily obtained.

In Mississippi and especially in Louisiana it has been more difficult
to get definite information. No geological surveys of these States have
been made very recently. Both States, however, have many springs of
excellent mineral water.

Texas is being so rapidly developed as to its resources and so many

(215)
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portions of the State are being newly settled that our list for that State
will doubtless be considerably increased in the near future.

In regard to the springs utilized as places of resort and for comer-
cial purposes, the Southern Central States compare favorably with the
Southern: Atlantic States.

Summary for the Southern Central States.

Number of Number of
Number of | Number of | Number of et Total num-
States. spring lo- | individual | springs’ gexéng:’uﬁ | :g';l‘gm ber of an-
calities. springs. analyzed. | oo | 1 alyses.
y.
Alabams ......... 82 220 18 22 [] 19
Mississippi -...... 82 110 4 13 4 4
Tennessee ........ 17 311 4 8 25
Kentucky ........ 142 296 73 21 6 80
Arkansas......... 108 459 5 24 4 b
Indian Territory.. 10 |- 15 0 1 0 0
Louisiana......... 15 28 (] 0 0
Texas cecueeeenn.. 105 472 13 25 8 18
Total ......... 721 1,911 137 174 36 146
ALABAMA.,

Although but few of the Alabama mineral waters are used commer-
cially, there are many springs that are important as places of resort,
and several are quite well known throughout the country at large.
Bladen Springs, Bailey Springs, and Blount Springs are the ones gen-
erally noted in the books. The following list is made up partly from
data contained in the geological reports of M. Tuomey and of Eugene
A. Smith, but a great many localities have been added as the result of
correspondence with persons in all parts of the State. Chalybeate and
sulphureted springs are most numerous and are not confined to any
portion of the State nor to one geological formation. Two of the best
known sulphur springs — Bladon and Tallahatta — rise in the Tertiary,
while Blount Springs, equally well known, and also sulphureted, are in
the Coal Measures. Sulphur springs also abound in the northern coun-
ties, whose rocks belong to the Subcarboniferous limestones. Artesian
wells are said to be numerous in the region underlaid by the rotten lime-
stone of the Cretaceous. Such wells are usually highly charged with
salts of iron, lime, magnesia, and soda. Comparatively few of the Ala-
bama springs have been analyzed. The analyses presented here have
been taken from various sources. Thanks are due to Prof. W.C. Stubbs,
State chemist, w_ho has furnished many of them.

(216)
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Mineral springs of Alabama.
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Mineral springs of Alabama — Continued.

(218)
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Mineral springs of Alabama— Continued.

TRE ‘
@ . 3
Name and location. s %E .g Oharmf:f the Bemarks.
& -]
Ple |8
- &
°
Taylor's Springs, 1 mile from Flor- 4 80 |..oe......| Alkaline........
%nce, near Centre Star, Lauderdale
Tecn.m:eyh Sulphur and Chalybeate |......f........f.. N «ee..| Unimproved.
S, dn 'ecumseh, Cherokee .
.Todd S rin near Bailey Springs, |......|..c..ccifeeees O Do.
La.udg)rd eCountv i
Valhermosa Spring S Va.lhermosa ............. cemacesanai|ecnacecnnanniaae ..| Resort.
Springs, Morgan
Waterloo Mineral S ng, 1 mile |.cceofiiciica]aaannns
from Waterloo, Laun erdfle Connty.
West's Mineral Spring, Walker !......]........

Coun
White ?ulphur Springn, near Elk-
mont, Lirnestone County.

WhitaSnlhan s,cmileseast 21 |........ [
aokslq)mvlllg(}a%h

‘Witherspoon Sprin, nearFlurenoe. .............. ceacecans

Lauderdalecp %

WK: prlngs, near Oregonis, |.eccee|.ccciaaceceanaaacs

(219)
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Analyses of mineral springs in Alabama.

*J.L.and W. P. Riddolll analysts. ®R. T. Bramby, analyst. ¢ Abequin, analyst (183).
(220)




TRALR.} ALABAMA.
Analyses of mineral springs in Alabama — Continued.
R. Brumby, anal; ‘W. C. Stubbs, analyst. * 8
3 e T A A} S e, sty

(221)

93



94 MINERAL SPRINGS OF THE UNITED STATES. [sULL 23

Analyses of mineral springs in Alabama— Continued.

. ¢ J. Lawrence Smith, analyst.

MISSISSIPPI.

The mineral springs of Mississippi are numerous, and, like those of
the neighboring States, are largely chalybeate. In certain localities
the greater portion of the wells and springs are highly mineralized.
‘Waile’s report on the geology of Mississippi states that, along the
whole extent of the Yazoo and Tallahatchee Valleys and the whole
front below, on the Mississippi River, copious springs issue from the
bluffs, the water flowing from beds of ocherous earth and pyritous
clays. The water is highly charged with sulphate of iron and its
habitnal use is very pernicious. Many of the artesian wells of the
State are also mineralized. Prof. E. W. Hilgard, in his geological re-
port for 1860, says: “Few neighborhoods in the State are without a
mineral spring or well of some kind, good, bad, or indifferent.” Many
of these springs have extensive local reputations and appear to be
used somewhat indiscriminately by the residents for medicinal pur-
poses. Only a few of the springs have any commercial importance.
Ocean Springs and Iuka Springs are the best known resorts. Cooper’s
Well was well known before the war and, with others, is being revived

a8 a pleasure resort.
(222)
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MISSISSIPPIL
Mineral springs of Mississippi.
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Mineral springs of Mississippi— Continued.

(224)
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Analyses of mineral springs in Mississippi.

TENNESSEE.

The mineral springs of Tennessee are numerous and occur in all por-
tions of the State. The geological formations being the same as those
of the adjacent States, especially of Virginia, Kentucky, Alabama, and
Mississippi, the mineral springs are naturally of the same general char-
acter. Chalybeate and sulphureted springs, therefore, predominate.
Killebrew and Safford’s Resources of Tennessee probably gives as com-
plete an enumeration of the springs as any work published. The list
presented here is largely indebted to it, and in addition has had the
supervision of Prof. James M. Safford, State geologist of Tennessee.
Acknowledgment is also due to him for copies of analyses made by
himself and by Prof. N. T. Lupton.

A large number of the springs are used as resorts. Many that were
8o frequented prior to the war have fallen into disuse, and other springs

Bull. 32—7 (225)
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of extensive local reputation are still unimproved. Notwithstanding
the number of springs utilized, complete analyses of comparatively few
have been made:

Mineral springs in Tennessee.
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TENNESSEE.

Mineral springs in Tennessee— Continued.
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Mineral springs in Tennessee— Continued.

(228)
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1< Terries

% Gra.in%er County.

* “Tilford’s Mineral Well, Wartrace, Bed-
ford Counsy.
Tyree's Springs, Davidson County. .

ayland’s Springs, Wayland Springs'.' ’

Lawrence County.

West Nashville Sulphur Well, Nash- |.

ville, Davidson County.

‘Winchester Sulphur Springs, Frank- |.

lin County.

White Cliff Springs, in Chilhowee
Mountain, 16 miles from Mouse
Creek, Monroe County.

White Creek Springs, 12 miles from |.

Nashville, Davidson County.

‘White Fern Springs, Henderson Co., |.

14 miles east of Jackson.

‘White Sulphur Spring, near Witt's

Foundry, Hamblen County.
‘White Sulphur Spring, 1 mile south
of Pyburn's Bluff, Hardin County.

‘White Sulphur Springs, in Sumner |.

County, near Whitehouse.
Wood’s S&inss, near Miles Cross-
Roads, rgl ounty.
Yeager's Springs, Washington Coun:

Yellow Sulphur éprlngs, near Mont- |.

Blount C

vale, t County.
Yellow Sulphur Springs, Carter Co ...

rings, Rutherford County ..|.

102 MINERAL. SPRINGS OF THE UNITED STATES.
- Mineral springs in Tennessee — Continued.
- . " §_ %
Lo £lg |&
Nam'aﬁh;i-l;nomon, % EE £ cm::,’:gf““
el M = .
i 2| 4 §
o Bk
. g |&
Sylplivr wells—Continued.
.+, Thiee and one-half milesnortheast |....|........|..cc.]oeeeeeannaial..
*+< * of Sparta, White County.
. “AtClarktown, near Solon, White Co|.. .. |........]ece o |ieeriiecannnan o
*- Pate's Epsom Spring, Tate Springs, Saline, chalybe- | Commercially and as a

Saline, chalybe-
ate.

Saline, sulphu-
reted.

Chalybeate, sul-
phureted.

Sulphureted ....

Resort.
Sold to limited extent.
Resort prior to the war.
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Analyses of mineral springs in Tennessee.

* Alpheus Dove, analyst. 4N. T. Lupton, analyst (1879).
*N. T. Lupton, analyst (1877). *W. A. Noyes, analyst (1884).
J. M. rd, analyst (1884).
(231)
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Analyses of mineral springs in Tennessee— Continned.

T. Lupton, analyst (1880). 4J. B. Mitchell, analyst.
M analyst. *J. R. Chilton, analyst.
M. Safford, analyat (1684).

[BOLL. 32.
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Analyses of mineral springs in: Tennessce— Continued.

*Enno Sander, analyst (1886). fA. B. Rains, analyst (1879).

® Theodore Hoerner, analyst. sJ. M. Safford, ansdyst..

¢ Traces of silicate and Phosphate of alumina. 5 William Baker, analyst.

4 Traces of silicate of alamina. iT., S. Antisell, analyst (1872).

¢ Traces of nitrogen. iJ. M. Safford, analyst (1884).

(233)
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Analyses of mineral gp;'inga in Tennessee— Continued.

KENTUCKY.

The State of Kentucky occupies a prominent place as a mineral spring
region, not only from the number of springs, but also on account of
the quality of the waters. Some of them are among the most remark-
able in the country and many are on sale in the East, West, North, and
South. Such are the celebrated Blue Lick water and that of the Crab
Orchard springs. There are said to be two great water beds in Ken-
tucky, viz: the calciferous sandstone, underlying the Silurian rocks,
and the great sandstone formation at the base of the Coal Measures,
and any localities in counties within the range of those formations
(Silurian and Carboniferous), if not already possessed of mineral springs,
can have artesian mineral wells by boring from 150 to 300 feet. Still
the mineral waters do not appear to be confined to these beds, although
possibly more abundant in them. Our list mentions springs as occur-
ring in nearly two.thirds of the counties, and the remaining counties
are not confined to any one portion of the State; so that it is possible
that, if the information relating to them were more complete, they also
might be included among those having mineral springs.

The great majority of the springs are still unimproved, althoagh many
are used as local resorts, especially during the summer season. The
reports of the Kentucky geological survey are quite complete in the

1234)




PEALE.) ' KENTUCKY. 107

description of the mineral springs of the State, and Dr. Peters’s chem-
ical reports on them have furnished a large proportion of the analyses
given in the tables in this paper. Davies’s report on the resources of
the State has also furnished considerable data.

Mineral springs of Kentucky.

(235)
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Mineral springs of Kentucky— Continued.

(236)
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KENTUCKY.

Mineral springs of Kentucky — Continued.
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Mineral springs of Kentucky— Continued.

Name and location. Chﬂ:e‘fg:l the Remarks.

Number of springs.
Flow in gallons per
hour.
Temperature, Fahr.

Sulphur springs— Continued. °
In Union County ...cccocvvennnn.
In Jackron County .
In Johnson County ..
In Breathitt Coun
In Livingston County............

On Doe Run, southeast of Brand-
enburg, Meade C County.
Sogtheast of Morganfield, Union
0
Southwest of Jeffersonville,
Montgomery County.
Snlphur Minerall Well, Fleetwood |...c..|.ceeracijomrennnnn. Saline, sulpha-
farm, near Frankfort, Franklin Co reted.
Swi.nney 8 Cba beate Spring, 1% |...... coucenes eee-..ies| Chalybeate.....
miles from eleon Sp
Edmonson Connt
Taliaferro Springs, li miles south-
west of Morton's Gap, Hopkins Co.
Tar Springs, south of Cloverport,
Breckinridge County.
Trice's Salt Sulphur Well. Hopkins-
ville, Christian County.
‘Washington Bell's Sulplmr Spring,
on Sulphur Lick Creek, Nelson o.
‘White Sulphur Mineral Spring,
Marion County.
White sulphur spri 13
At Cloverport, Breckinridge Co ..

In Obijo County............

‘White Sulphur Well, Sulphur Well.

Metcalfe County.

‘Williams's Mineral Well, near Ver-
sailles, Woodford Connt

‘Wilson's Saline-bhulybeate Spring,
Lexington, Fayette County.

Yates Mineral Spring, near base of
Knob Lick, Boyle onnt
elvingum Spring Yelvingwn Da-
viess County.

Younﬁ s Springs, Young's Springs,
Bath County.

. Sulphureta ceee Do.

Analyses of mineral springs in Kentucky.

(238)



PEALE.] KENTUCKY. 111
]

Analyses of mineral springs in Kentucky— Continued.

* Robert Peter, ansli‘ut.. d With alumina and peroxide of iron.
vJ. F.Judge and A. Fennel, analysts (1870). * With trace of phosphates.
©With alumininm salphate.

(239)
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Analyses of mineral springs in Kmtucky-—Continne(f.

* Robert Peter, analyst (1850). ¢E.S. Wayne, analyst (1884). *With phosphates.
® A. M. Peter, analyst (1877). 4With aiumina and calcium phosphates.

(240)
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Analyses of mineral springs in Kentucky —Continued.

aRobert Peter. ® With phosphates. ¢Not estimated. 4 With alamina, sulphate, and phosphates.
Bull. 32——S8 (241)
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Analyses of mineral aprﬁga in Kentuoky— Continued.

s {?ond, analyst. 4 With phosphoric acid.
® Robert Peter, analyst. ¢ With phesphates and alumina.
¢ Dr. L. D. Kastenbine, analyst. f With manganese oxide.

(242)
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Analyses of mineral springs in Kentuoky— Continued.
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Analyses of mineral springs in Kentucky — Continued.
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Analyses of mineral springs in Kentucky— Continued.

* Robert Peter, analyst.

® Robert Peter, analyst (1877).
¢ Robert Peter, analyst (1880).
4 Robert Peter, analyst (1861).

245)

° With phosphates.

f With loss.

sNot estimated.

» With sulphuric acid, bromine, alumina, loss.
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Analyses of mineral springs in Kentucky — Continued.

* Robert Peter, analyst. SE. S. Wayne, analyst (1882). ¢J. P. Barnum, analyst.

ARKANSAS.

Among mineral spring States Arkansas occupies a prominent place.
The reputation of her famous Hot Springs, which have been more or
lessimproved and utilized for medicinal purposes since the early part of
the century, has attracted attention to the subject throughout the State
and has led the people to appreciate the value of their springs.

Although a large proportion of the springs have been improved,
very few appear to have been subjected to quantitative chemical analy-
sis. Only five are given in the table. The list of springs is based
mainly upon data obtained from Owens’s geological reports of Arkansas,
supplemented, as in the case of most of the other lists, by information
derived directly from persons interested in the various springs. Of the
springs whose general character is known, probably half are chalybeate
and nearly that number are also sulphureted.

Only about five are utilized commercially at present.

(246)
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Mineral springs of Arkansas.
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Mineral springs of Arkansas — Continued.
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Mineral springs of Arkansas— Continued.
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Name and location.

g8.

Number of sprin,

Flow in gallons per
hour.

Temperature, Fahr.

Character of the
water.

Remarks.

Pennywits Sulphur Springs, Crawford
County.
Perryviﬁc e Salt Well, Perryville, Perry

ounty.
Rabourn Sulphur Springs, Mount Ida,
Montgomery County.
Ravenden Springs, Ravenden Springs,
Randolph County.
Rice’s Sprin
dolph County.
Royston's Ch: ;bea.te Springs, section
township 7 south, range 25 west,
Pike County.
Saratoga Springs, Saratoga, Howard
S‘gring, 2§ miles east of Elm
S% g8, Washington County.
Scoby's Springs, 5 or 6 miles north of
‘Warren, Bm%le County.
Scott's While 5 ]Pmr Springs, near
Black Sg)rlngs, ontgomery County.
y Springs, Searcy, White

ounty.

Shover’'s Spring, section 7, township 13
south, range 23 west, Hempstead Co.

Siloam Springs, Siloam Springs, Ben-
ton County.

State Salt Sgrings, section 30, town-
ship 11 north, range 28 west, Frank-
lin County.

Sugar Loaf Springs, Van Buren (1) Co..

Sulphur and Chalybeate Sprin{;s, 1
milhe from Hopeville, Calhoun Co.

Sulphur 8 :

Thre:ap;i,igs from Clarendon, Mon-
roe County. '
Near Enders, Faulkner County....

County.
Sawyer's
Sprn

Near Fayetteville, Washington Co.|:

Near Dr. Kuykcndall's, (f) Wash-
ington County.

South of Malvern, Hot Sprinpi Co..|.
Co

?t Sulphur Springs, Benton

'our miles east of Wit.herspo;)ﬁ-,. .

Hot Spring County.
In sect: ?;1 ,tt%wnshi? 4 gort.h,
range 17 west, Pe ounty.
Thomas glinerd 8 ring%eaver iend
Creek, Calhoun County.

Turkey Chalybeate Springs, near Crys-
tal Springs, Montgomery County.
Van Patten's Spring, 2 mlles south of

‘Walnut Grove, Cross County.
Warm Springs (or Rice's gpring).
‘Warm grings, ndolph County.
‘Whisenant Chalybeate Springs, Kate's

Branch of Ouachita, Montgomery Co.
White Su?hur Sprin, o& 8 miles south-

west of Pine Bluff, Jefferson Co.
‘Witherspoon Mineral Springs, near

‘Witherspoon, Hot Spring County.

‘Witt's Springs, Witt's Spring, Searcy
County.
Wittsburg Mineral Spring, Witts-

burg, Croes Coun
Woolley Springs,

V%:Jlley, Union Co...

Sulphureted ....

Carbonated,
chalybeate.
Saline, chalybe-

ate.

Chalybeate
Alkaline
Alkaline, cha-

lybeate.
Sulphureted ....

Resort.

g¥

¢

Used commeroially

prior to the war.

Resort.

Unimproved.

Resort.

Do.
Unimproved.

Do.
Do.
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» Potter and

E. Hills Larkin, analyst (
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Analyses of mineral springs in Arkanzas.

g8, analysts 1?00). sChauvenet and Blair, analysts.

(250)
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INDIAN TERRITORY.

The list of springs for Indian Territory is doubtless incomplete, as
very considerable portions of the Territory are but little known, espe-
cially in the western and northwestern sections.

Although several places are mentioned on the list as resorts, they
are as a rule unimproved and are used principally during the summer
by persons who camp near them in order to use the waters for medicinal
purposes.

Mineral springs of Indian Territory.

LOUISIANA.

Available data as to Louisiana mineral springs are meager and the
list given here is presumably incomplete. It is mainly compiled from
information contained in letters from various portions of the State.

No analyses are presented, but the springs are probably similar to
those of Mississippi, as the geological formations of the two States are -
largely the same. Salt or brine springs prevail in certain portions of
the State, being common in Natchitoches and Rapides.

None of the medicinal waters is used commercially and those springs
utilized as resorts appear to be mainly of local importance.

Walton describes only the De Soto Springs and the White Sulphur

Springs of Catahoula.
(251)
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Mineral springs of Louisiana.

TEXAS.

Walton’s Mineral Springs of the United States gives three localities
for Texas and Pepper’s list includes five. There are, however, about
twenty localities that are places of resort and at least seven the waters
of which are on sale. Besides there are a great many springs at present
unimproved, but which have local reputations for the curative effects
of their waters. Mineral springs exist in at least thirty counties of the
State.

The list as given here is made up partly from various maps and hand-
books of Texas, supplemented by data derived from correspondence

* with persons in the localities thus obtained. The majority of the springs
are still unanalyzed, but sulphureted waters appear to be most numer-
ous. The occurrence of free sulphuric acid in so many springs is nota-
ble. Lampasas Springs, Burdett’s Sour Mineral Wells, the Sour Lake
Springs, and Hynson’s Iron Springs appear to be those most widely

known.
(262)
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(253)

125°



126 MINERAL SPRINGS OF THE UNITED STATES. {BULL.32

Mineral springs of Texas — Continued.

(254)
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TEXAS,.

Mineral springs of Texas— Continued.
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Name and location.

rings.

Number of sp!

Flow in gallons per
hour.

Temperature, Fahr.

Character of the
water.

Sulphur springs— Continued.
vﬂf Live Oak County..
In Pecos Couuty
In Polk County
Fifteen miles nonh of Annona,
Red River Coun
In Somervell County.... .........
On Colorado River, south of San
Saba, San Saba County.
Near Trinity, Trinity County .....
Twelve miles from Victoria, Vic-
toria County.
Eighteen miles west of Huntaville,
Walker County.
Sutherland Springs, Su th erland
Springs, Wilson County.
Texas Sour Snngs(mmeuCud
well Minera.l ) ring).
Tléorp atsprlnga. Thorp's Spring, Hood

‘Weaver Well, Sulphur Springs, Hop-
i Cons p! Pring P

Wilson’s Mmenl Well, Beaver Creek,

55 miles west of Huntsville, Walker
ounty.

White Snlplmr S%rings, ‘White Sulphur

Sprmgvvc
Wootan Wells, 3 miles
from Bremond Robertson Connty
Wyser's SPrlnz. 12 mwiles north of

unts Walker County.

Acid, calcic, and
ohalvbeam
Chalybeate

Sulphureted ....

Unimproved.

Local resort.
Unimproved.
Resort.

Do.

Unimproved, but used
loexly.

Used to sligilt extent

a8 & resort.
.| Used commercially and

as a resort.
Used locally.

Analyses of mineral springs in Texas.

2C. F. Chandler, analyst (1884).

® A, Merrill, analyst.

(205)

¢ Leon Routt, analvst (1884).
d With alumina.
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Analyses of mineral springs in Texas—Continued.

s Wright and Merrill, analysts. °C F. Chandler, analyst. °
*F, Mslle% analyat (1885). IW. M. Mew, analyst.
¢ H. H. Dinwiddie, analyst. lIn sulphates.

4Juan K. Wright, analyst (1882).
(256)
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NORTHERN CENTRAL STATES.

The broad areas of Carboniferous rocks with underlying Devonian
and Silurian strata that are spread over so large a portion of the
Northern Central States would lead us to look in this section for min-
eral springs similar to those found along the western side of the Appa-
jachians in the Atlantic States and in the northern portion of the
Southern Central Division. Here, as in those sections, chalybeate,
saline, and sulphureted springs predominate. Calcic springs are
more numerous than in the other sections, while thermal springs are
inconspicuous, such waters as are referable to this class being derived
almost entirely from artesian borings.

As we proceed toward the northern part of the section and reach the
metamorphic areas, the springs become more like those of the New
England States.

The waters used commercxally are second in number only to those
so used in the Northern Atlantic States. A fair proportion of the local-
ities are resorts, and we may expect the number so used to increase
when the newer parts of the Northwestern and Western States are
more thickly populated. Every year adds to the number of improved
springs in these portions of the Northern Central States. Nebraska,
at present, is the only State in the section for which we are unable to
give a supposably complete list of mineral springs.

Summary for Northern Central States.

: Number of | Number of | Number of N::ﬁ!::; x?f Number | Total num-
States. spring lo- | individual| springs| ocalities| used com- berof an-
calities. springs. - analyzed.| used as| mercially. alyses.
resorta.
R 0) 111 SRR > 80 106 15 15 7 15
Indiana............... 101 151 28 18 7 29
Ilinois .......cec..... 52 01 14 6 5 14
Michigan ..c.cce...... “ 76 28 19 4 29
‘Wisconsin............ % 146 51 15 16 58
Minnesota ............ 27 39 7 2 1 7
Dakotd .....covuennn.. 23 26 6 2 0 []
JOWB. .ccineiiienanans 32 68 14 7 4 14
Missourt. .....ccuuenen 188 441 .28 27 7 28
Nebraska............. 3 8 (] 0 0 0
Kansas ............... 81 129 4 1 5 b3
Total ........... 601 1,276 215 122 55 224
(267)
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OHIO.

The list of Ohio mineral springs is based upon material derived from
the State geological reports. The list thus obtained, supplemented by
information obtained through correspondence, was submitted to the in-
spection of Prof. Edward Orton, of Columbus, Ohio. Speaking of the
list, in a letter, he says, ¢ It might be indefinitely extended or it might
be considerably reduced.” Referring to the belt of black Devonian
shale that traverses the State from Lake Erie to the Ohio Valley, he
says: ¢This formation as a rule yields but little water. The springs
issuing from it, except at the very base, are weak, but they carry iron
and sulphur almost everywhere. In Adams County, for example, if

there is one mineral spring there are thousands. Four are credited on -

the list. One of these is a place of resort, but the others are identical
in character with hundreds of others on all sides. They have come into
recognition possibly through the superior intelligence or energy of their
proprietors, who call attention to them in one way or another. What is
true of Adams County is equally true of Scioto, Pike, Ross, and Picka-
way, and to a less extent of the northern counties that hold the shale.
The list in Delaware County might be increased to hundreds. The
springs that issue from the base of the formation often have good
volume, and these make a group by themselves (Mineral Springs,
Adams County; Campbell’s Spring, Pike County, &c.). Very much the
same line of remark applies to the so-called chalybeate springs, derived
from the drift formation. * * * There are considerable districts in
which a bed of bog-ore underlies the drift beds, and all the wells and
springs in these districts might be called chalybeate.”

Professor Orton thinks also that if all the calcie waters were included
the list might be almost indefinitely expanded. As already intimated,
we have included only those springs mentioned in the geological reports
or of which definite information was secured by letter.,

A complete list would perhaps include the saline and brine springs
of the State, but they have becn considered in another place.! A small
proportion of the springs are utilized as resorts and the waters of a
very limited number are used commercially.

1 8ee Mineral Resources of the United States, Calendar Years 1883 and 1884, article
8alt, p. 836. Washington, 1885.
(258)
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Mineral aptirigs of Ohio.
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Mineral springs of Ohio— Continued.

(260)
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Analyses of mineral springs in Ohio.

*E.8. W 40.N.
R ayne, analyst, :

‘E.S.W analyst (1882).
e e (261)

133



134 MINERAL SPRINGS OF THE UNITED STATES. [BYLL B2

Analysgs of mineral springs in Ohio—Continued.

lWa e and Looks, analysts. ¢N. W. Lord, analyst (1883, *J. Lang Cassells.
‘Wayne, anxlylt (18§2) 4 A. Fennel, aua.lyys (1888). €
INDIANA,

With the exception of Missouri, Indiana is credited in our list with
more mineral-spring localities than any other of the Northern Central
States. The geological formation being the same as in the neighboring
States, we naturally find that the springs are also similar, and, a8 in
Ohio, Illinois, and Kentucky, the sulphureted and chalybeate waters
are most abundant. About the same number of localities are utilized
for resorts as in Ohio and about as many of the waters are used com-
mercially. We are able to present twice as many analyses as in the
case of Ohio, but there are still some twenty-four springs the chemical
characters of which are unknown. Brine springs exist in various por-
tions of the State, but do not seem to be so numerous as in Ohio. The
springs mentioned in the State geological reports of Prof. E. T. Cox
form the bagis of the list, and from the same source also many of the
analyses have been taken.

(262)



PRALR.}

INDIANA.

Mineral springs of Indiana.

(263)
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Mineral springs of Indiana— Continued.
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Mineral springs of Indiana— Continued.

(265)
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dAnalyses of mineral springs in Indiqua.

sE. T. Cox, anal 1878). ¢E. T. Cox, analyst (1874
‘G M.Levette,y.t ) tJ.G. Ro?eu,aﬂy:l (s >

‘J G (1869). sE. T. Cox, anl.lylt (1870)
(266)
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Analysea of minergl springs in Indigna — Continuned.
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Analyses of mineral springs in Indiana— Continued.

26, L. UOX, analyss (1875). »J. G. Pohle, analyst. " 7T, M. Stevens, analyst.

(268)
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Analyses of mineral springs in Indiana — Continued.

sE. T. Cox, analyst.

s Stockder, analyat (1884).
(269)

*F. W. Achilles, analyst (1877).
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ILLINOIS.

The State of Illinois appears to have a fair proportion of mineral
springs, although so far a8 known very few are utilized éither ¢commer-
cially or as resorts. Chalybeate, sulphureted, and saline waters pre-
dominate. Brine springs are found in a number of counties.

The most prominent source drawn upon in the preparation of the list
given here has been the Ecoumomical Geology.of Illinois, by A. H.
Worthen, published in 1882, which republishes from the original six
volumes on the geology of the State all that relates to its ecotiomical
geology. Comparatively few of the Illinois mineral waters hdve been
chemically analyzed.

Mineral springs of Iilinois.

(270)
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Mineral springs of Illinois— (Continued.
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- Analyses of mineral springs in Illinois.

2 Wheeler & Blaney, analysta.
b E. M. Hall, analyst (1885).
«J. V. Z. Blaney, analyst.

¢ Henry Engleman, analyst.

* With soda.

f With iron.

8 G. A. Mariner, analyst.

s James R. Chilton, analyst (1852).

(272)

[BULL. 33.

! Erastus G. Smith, analyst.
1J. E. Siebel, analyst.

k With trace of
1'With trace of iron.
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MICHIGAN.

The mineral waters of Michigan are derived to a great extent from
wells, which are nevertheless locally termed mineral springs. Many of
these wells are artesian and were frequently sunk originally for other
purposes than to find mineral waters. The artesian borings are espe-
cially in the corniferous limestone and the Huron group (Devonian).
Prof. Alexander Winchell says: ¢ The conformation of the strata has re-
tained all their original soluble constituents; hence all artesian waters
in the State, save some outlying leached-out patches of the Parma sand-
stone, will be found mineralized.” The waters are classed as saline,
carbonated, and sulphureted. The saline and.sulphureted springs pre-
dominate. The brines of Michigan (which are not included in our list)
form an important factor in the industries of the State, nearly half of
the salt product of the United States being credited to Michigan. The
supply is derived mainly from artesian borings. So-called magnetic
springs are prominent. Professor Winchell says their waters are not
themselves magnetic, but that marked magnetic phenomena mamfest
themselves about the wells.

The list, as given here, has been drawn principally from State geo-
logical reports and from an essay on the magnetic and mineral springs
of the State, by Dr. Stiles Kennedy.

Mineral springs of Michigan.
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Mineral springs of Michigan— Continued.

(274)
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Analyses of mineral springs in Michigan.

: R. g.g;.&da xmn‘lfmté ‘: gi(t}h ‘svggiegl!:rcarbo%.
S. P, eld, analyst. . G- , anal;
¢ C. T. Jackson, amfyat. f With calcium phosphates.

(275)
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-

<Analyses of mineral springs in Michigan— Continued.
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Analyses of mineral springs in Miohigan— Continued.
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Analyses of mineral springs in Michigan— Continued.
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‘WISCONSIN.

The mineral waters of Wisconsin are valuable. Many of them have
wide reputations and are largely sold in all portions of the country.
They are principally alkaline, chalybeate, and calcic. The list is based
mainly on the Wisconsin geological reports and has also had the super-
vision of Prof. T. C. Chamberlin, formerly State geologist. A number
of springs have been developed since the publication of the State reports
and are here included.

Mineral springs of Wisconsin.
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Mineral springs of Wisconsin— Continued.
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[BULL. 82

Name and location.

Number of springs.

Flow in gallons per
bour.
o | Temperature, Fahr.

Character of the
‘water.

Eureka Springs, Milwaukee, Milwau.- |.

kee County.

Fountain Sprmg. ‘Waukesha, Wauke- |.

sha County.
Gihon Springs, Delavan, Walworth Co.
Gl(:ann Springs, Waukesha, Waukesha

t:

Gomberys ‘Well, Brodhead, Green Co .

Hacket's Sd)rl.ng, Hale's

mel;keﬁinou:lt Spring, Waukesha,
ore er pring, Wau!
Waukesha County.

Hunter's etic Mineral Fountain
(artesian), Fond du Lac, Fond du
Lac County.

vaeia Spring, Waukesha, Waukesha

Iodo-Ma{mesixm Springs, Beloit, Rock

Count
Jacob‘styArtesian Well, Milwaukee, |.

Milwaukee Coun
Jordan’s Mineral Weil (65 feet),Gales-
ville, Trempealean County.

Lethenn Spring, Waukesha, Wauke- |.

Lowe s Spngg (see Palmyra Springs).

Magnetic Well, Watertown, Jefferson |.

County.

Market Sqnare Spring, Milwaukee, |.

Milwaukee County.
Mineral Rock Spring,

‘Waukesha County.
Mineral springs :

‘Waukesha,

AtKaukauna, Ontagmtxlie gonntty.. .
a County ..|.

Near Sussex, Wau!

At East Troy

Mineral Sprin,
City, Monroe County.

Nemahbin Mineral Springs, Delafield,
‘Waukesha County.

New Sa.rato‘ga Springs, Star Prairie,
Saint Croix Conn

Norwalk Well, Norwalk,
Monroe C

Oakton Spﬂngg Pewaunkee, Waunke- |.

sha Count

Oleson’s Snlphur Springs, La Grange |.

Township, section 9, alworth Co.
Park Spring, Lake Mills, Jefferson Co.

Palmyra Springs, Palmyra, Jefferson
County.

Periclasian § aSprlngs,Whitewnter
alworth Count; %V

Rahr's ell, Manitowoc,
Manitowoo County.

Richmond Spring, Whltewttor, Wal-
worth County

Saint Croix Mmenl Spru:g, near East
Farmington, Polk County.

Schweickhardt's Spring, Wauwatosa, |-

Milwaukee County.
Shealtiel Mineml Springs, near Wau-

aca County
Shebo gm ineral Sprin (srteaian),
Shel anty.

ygan, Sheboygan

Sheridan Springs, Lake Ganeva, Wal-
worth County.

dorners. Mil- |

Walworth Conng .
Artesian .

3600

Calcio, alkaline .
Alkaline, calcic .

Alkaline, calcio .

Caloio, saline. ...

Calcic, chalyb-
eate.

Calcic, alkaline .
Sulpho-chalyb-
eate,

Chﬂybeate, car-
Chalybeate

as a resort.
Deo.

i gUsed commercially and

.
Unimproved; used lo-

Used ’éommerohlly and
as a resort.

Resort.

Used commercially and
as a resort.

. Unimproved; used lo-
call

y.
TUsed locally.

Resort.

Used commercmlly and
a8 a sanitarinm

-| Unimproved.

Used to some extent as

resort.
Used commercially and
a8 a resort.

Do.

.| Used commercially.

Resort to asmall extent.
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Mineral springs of Wisconsin— Continued.

Analyses of mineral springs in Wisconsin.

(281)
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Analyses of mineral springs in Wisconsin— Continued.

(282) .
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WISCONSIN.

Analyses of mineral springs in Wisoonsin — Continued.

* . Bode, analyst.
b@G., Bode, analyst (18691%).
© . Bode, analyst (1872).

.Bode,ma'{ (80&49 , 1875).
‘G. Bode,
1J.V. 2. Blsney. analyut (1872).

(283)

IJ’ E Garner, analyst (1873).
V. Z. Blaney, analyst (1877).
lW’ith iron.
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Analyses of minéral springs in Wisconsin — Continued.

*G. Bode, analyat (1884). 'C F. Chandler, analyst (1876). *J. M. Hirsh, analyst (1876).
*@G. Bode, analys alter S. H&inen. a.lsl'a.lyst (1880). m st (

(284)
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1 Camp

anal

WISCONSIN. 157

Analyses of mineral springs in Wisconsin — Continued.

ht Marsh, analyst (1885). *Prof. Daniels, anal;
mwn,amly‘t (1874). ‘G Bo‘g‘e,nnﬂysth' )y- el et

(285)
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MINNESOTA.

The list of Minnesota springs has been compiled almost entirely from
Prof. N. H. Winchell’s reports on the geology and natural history of
the State. No previous list credits the State with any mineral springs.
In fact they are only beginning to attract attention. Although several
have some local reputation, as yet only two are utilized to any consid-
erable extent as resorts, and the water of only one is found on sale. Two
salt wells have been developed in the extreme northwestern part of the
State. and they have been included in the list. Big Stone Lake, which
is an expansion of Minnesota River, has also been included, as the
analysis shows that the water contains a large amount of sulphates.
and considerable silica. '

Mineral springs of Minnesota.
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Analyses of mineral springs in Minnesota.

s Enno Sander, analyat (1875). 4G. A. Mariner, analyst.
*William A. ﬁoyu, analyst (1882). *James A. Dodge, analyst (1884).
sWilliam A. Noyes, analyst (1883).

DAKOTA.

Information as to mineral waters in Dakota is meager and the data ob-
tained are insufficient for the compilation of a very complete list of the
springs and wells that are known to be mineralized. The Territory has
not been sufficently developed to have much attention directed to the sub-
ject. Insome of the southeastern counties are springs and wells in which
the water is said to be chalybeate, but correspondence with persons

(287)
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in that section does not develop much in relation to them beyond the
fact that they are unimproved. There are said also to be salt wells
in the northeastern part of the Territory. In various portions, also,
alkali is quite abundant in the soil, and in such regions the water pass-
ing through it is naturally alkaline. Such localities are found along the
Little Missouri River near the crossing of the Northern Pacific Railroad
and in the vicinity of the Black Hills. Newton and Jenney, in their re-
port on the geology of the Black Hills, say: *Springs issuing from the
black clay shales of the Cretaceous on Beaver Creek were found to be
strongly acid and astringent to the taste, turning blue litmus red and
probably containing alum and free sulphuric acid. Similar springs
were reported to be found near Buffalo Gate, on the southeastern side
of Black Hills,” Springs in the Carboniferous rocks of this region are
naturally hard, but would scarcely be classed with mineral springs.
The Chicago and Northwestern Railroad Company have had a number
of wells and springs on the line of their road analyzed, and several of
them are mineralized. These have been included in the list and the
analyses are given in the table following the list.

Mineral springs of Dakota Territory.

(288)
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Analyses of mineral springs in D1kota Territory.

IOWA.

Mineral springs are not of common occurrence in Jowa, althongh many
wells, both artesian and ordinary, are frequently mineralized. Neither
‘Walton nor Moorman mentions any of the springs of the State. The
present list is mainly the result of direct correspondence with the dit-
ferent spring-owners and local authorities. The springs are ot the same
general character as in the adjoining States. The occurrence of acid
springs is interesting from a geological point of view. Colfax Mineral
Spring is probably the most widely known of the places of resort.

Mimoral enwinne af Tawma

Bull, 32—11 (289)
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Mineral springs of Iowa— Continued.

(290)
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IOWA.

Analyses of mineral springs in Iowa— Continued.

*Rush Emery, anal

» Walter L. Brown,y::ﬂyst.
*John W. Draper, analyst (1881).
¢ With loss.

¢ James Carter, analyst (1888).
fF. W. Clarke, analyst (1885).
sGustavus e, analyst.

(291)
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MISSOURI.

This State is rich in mineral springs, which are of great variety.
Only about one-fifth of them are improved, but among the latter are
several that are well known throughout the State.

As far as known the springs are very similar to those of the neigh-
boring States, saline, sulphureted, and chalybeate springs predomi-
nating.

Many of the counties have salt springs or wells, and at one time the
production of salt from them was a considerable industry. The list of
springs given here has been compiled mainly from the State geological
reports and from various hand-books. The present status of the various
springs has been determined, whenever practicable, by direct correspond-
ence with the spring-owners.

Mineral springe of Missouri.
¢ 2 14
£loe |3
-

Name and location. %5 |l ig 3 Chu'::.terrofthe Remarks.
P .

e

(=]
| B | &
Ao welle: °
In section 8, township 32, range |....|.cccccieeifiiiiifiiiniencanaaas .

29, County.
Inzseotion 85, township 33, range |....l..........]......

County .. .
Arlington Springs, 8 miles south of | 20 |.......... 65 | Saline, sul ha-
Mmhall,sgdﬁ‘e County. reted, &c. >
Alénloagpﬁngo. near Stockton, Cedar |....[..... R O [
ounty.
Aurora Springs, Aurora Springs, | 8 300 |...... Saline .......... Resort.
Miller County.
Belcher's Artesian Well (2,199 feet), } ' 1 g do .
Saint Louis, Saint Louis' County. §| = ("= """ E74

Bethesda Springs, near Stockton, Ce- |.
dnr County.
Salt Bpﬂngn. ‘West of Marshall,
e County.

Blankensh: [edical
mﬂe:n t:ol?h‘ofunoutms e‘l‘ﬂng" o }

Boo:lea Lick, Boonesborough, How- |.
unty.

- Bowsher Mineral Spring, 1} miles|....
nortb of Princeton, Mercer County.
Bmmm Spring, near Columbh, Boone |.

Bnﬂ'alo gpﬂn‘, near Louisiana, Pike |....

Burkhlrta lsip ring, 2 miles west of |....
Franklin, ard County.

Cedar Springs, 7 miles east. ‘of Eldo- | 7

rado Spﬂnge, Cedar County.
Ohalybeats spri "ﬁ

On Hog and Hazel Creeks, Adair |.

Connt%

East of Butler, Bates County ..

In section 9, townshlp 33, nnge .

28, Cedar County.

In section m. township 84, range |....[..ccc.-...feeeens

At Drinbing SpHdg, Boone C

ping D, 307 T RN PR RN P, [P |

At Tw‘fn Sprinpgs. goone (4707 20 IR PRI PN D cesccccsccse

cescccssncsccsnsne




PRALR.]

MISSOURL

Mineral springs of Missouri — Continued.
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Mineral springs of Missouri— Continued.

(204)
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Mineral springs cf Missouri— Continued.

(295)
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Analyses of mineral springs in Missours,

*Regis Chat analyst. ‘H.W. A
'Pugl.Soh nvonot, ’ 'P:d‘i’%ohw y .nnlypt (1878). s With hvn?m e
¢ Paul Sch unélt (1874).

(296)
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Analyses of mineral springs in Missouri— Continued.
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Analyses of mineral springs in Missouri —Continued.

(298)
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NEBRASEA.

The data at hand in relation to Nebraska are insufficient for any ex-
tended list of its mineral springs or wells. Springs of any kingd are of
comparatively infrequent occurrence in most portions of the State, and
especially so in the western part.

In many pldces the waters reached by wells are doubtless somewhat
mineralized, as in the neighboring State of Kansas and in Dakota. Salt
springs are found in the southeastern part of the State and also near
the Elkhorn and Loup Rivers. There is a saline artesian well at Lincoln.
So far as can be learned, none of the springs or wells is used medici-
nally at present.

Mineral springs of Nebraska.

water.

Name and location. Remarks.

Number of springs.
Flow inhg:llrl‘ona per
Temperature, Fahr.
Character of the

Artesian Well, Lincoln, Lancaster County.......... b N PPN R P
Saratoga Sulphur B&ring, B&mtogt, Holt County.. b U PN PR P
Salt Springs, Lincoln, Lancaster County .......ceeeefeeenec]eeanasfiaaaiuenen.

KANSAS.

Permanent springs of any kind are said to be somewhat infrequent
in Kansas. The mineral waters of the State are derived principally
from ordinary wells and artesian borings. Salt or brine wells are quite
common in certain portions of the State and are extensively used for
the production of salt for local use. Chalybeate springs are found in
various places, but the mineral waters are mainly 8aline and sulpho-
saline. They have been developed to a certain extent and many of
them have considerable local reputation for medicinal effects. Prof. E.
H. 8. Bailey, writing of the artesian wells of the State, in the Report
of the Kansas State Board of Agriculture for the quarter ending Decem-
ber 31, 1885, says that ¢“shallow wells, especially in the eastern part of
the State, furnish hard water impregnated with sulphate of lime and
carbonates of Jime and magnesia; and as the well goes into deeper
strata the chlorides increase and the sulphates decrease.”

Among the places of resort the Great Spirit Spring, Baxter Medical
Springs, and Geuda Springs are well known.

The list of springs given here is probably incomplete and will doubt-
less be considerably enlarged in the future.

(299)
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Mineral springs of Kansas.



emaLR] KANBAS, . 173

Analysee of mineral springs in Kansas.

*W. K. Kedzie, analyst (187 Merrill, sullylt (1882).
E.H. 8. Bm:{, ﬁ &alter, analysts (1884). ¢ Barnos analysts.
¢G. H. Fallyer, analyst. f With caleium ohlorlde.

(301)
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Analyses of mineral springs in Kansas— Continued.

(302)
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Analyses of mineral springs in Kansas— Continued.

* G. E. Patrick, analyst (1880). ¢ E. H. S. Bailey, analyst. ¢ G. H. Failyer, analyst.
® Barnes and Sim, analysts (1883). 4 E.C. Franklin, analyst (1885). .

WESTERN STATES AND TERRITORIES.

The first thing to attract attention, in a general survey of the mineral
springs of the West, is the far greater prevalence .of thermal springs
in them when compared with other sections. The Western States, as
already defined, contain only a little over 39 per cent. of the total area
of the country, and yet within their limits are found more than 80 per
cent. of its known thermal springs. This proportion is likely to be
increased, as the Western States present the best field for future dis-
coveries. When we consider the individual springs, even manifestly
imperfect as are our lists in respect to the total number, the contrast
appears even greater. Not only is the number of hot and warm springs
greatly in excess of that in other portions of the country, but the ther-
mal phenomena are overwhelmingly greater in intensity. In no other
section are there any manifestations equal to those exhibited by the
geysers of the Yellowstone National Park.
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Mr. G. K. Gilbert! has called attention to the fact that the geological
relations appear to accord with this hydro-thermal contrast between the
‘Western States and the other divisions of the country. He refers the
greater heat in the former to local uprisings of the geiso-thermal planes,
together with progressive corrugation, the intensity of the phenomena
being heightened by the intrusion and.extrusion of lavas.

The connection of hot and warm springs with volcanic rocks, with
uplifted mountain chains, and with dislocations or fractures of strata
has long been recognized. Our Western States present all these con-
ditions. Here are the most elevated portions of our country and with
the upward movement still in progress. A single glance at the general
geologic map of the United States suffices to show ‘that in this portion
of our domain evidences exist of most intense volcanic activity, both
past and present.

The Western States have been subdivided into four divisions, viz,
the Rocky Mountain region, the Plateau region, the Great Basin, and
the Pacific Coast. In the Rocky Mountain States, mountain corruga-
tion is probably the primary cause of the hot springs found, although
igneous areas are not wanting, as notably in the case of the Yellowstone
National Park, in Wyoming. In the Pacific Coast region the uplifts of
the Sierras and Coast Ranges are accompanied by igneous rocks, and
as we proceed northward, volcanic outbursts form a striking feature.
Almost all the springs on our Alaska list are warm or hot and in Alaska
we find the volcanic forces still active.

In the Great Basin, mountain corrugation is subordinate to the fault-
ing of the strata as a cause of hot and warm springs. Mr. I. C. Russell
describes this region as follows: 2

*The whole immense region lying between the Sierra Nevada and
Rocky Mountain systems has been broken by a multitude of fractures,
having an approximately north and south trend, that divide the region
into long, narrow, orographic blocks.”

With these profound faults hot springs are associated, and a map of
the hot springs of the Great Basin would be, to a great extent, also a
map of the lines of displacement. With these displacements also are
associated voleanic rocks. In the plateau region again we find a simi-
lar association of faulted strata and the former outpouring of igneous
rocks.

Although thermal springs are so characteristic of the Western States,
other classes are not wanting. Alkaline, saline, chalybeate, and calcic
springs are numerous ; many of them are carbonated and still more are
sulphureted. Silicious springs, not prominent in other sections, are
found abundantly in the areas of hot spriugs.

1 Report of the United States Geographical Surveys West of the 100th Meridian, Vol
III, pp. 147-149.
2 Fourth Annual Report of the United States Geological Survey, 1882-"83, p. 443.
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The Western States having been more recently settled, we find that
fewer springs have been improved and developed than in the east.
Still the number of resorts is fairly large, and more waters are used com-
mercially than would be expected in view of the newness of the country.

The number of analyses that have been made is, however, still com-
paratively small.

Summary for the Western States and Territories.

| Numberof| Number
States. Nebringlo | Individual | springs| SPrings| ofsprings| TOLBIN
calities. | springs. } snalyzed. | gorecorts | mercially,| S0alysee.
Montana. ..c..c.ceeerennnnsn. ] 200 | 8| 8 0| s
Tdaho....ecuueeuniacnnnnnnn. 82 114 i 2 4 0 3
Wyoming....cocveeeeeennn.s a 2,26 | 7 3 0 7
L157 NP 48 144 | 6 5 0 9
Colorado. - cueunnennniannnnn 70 350 | 87 16 1 28
. New Mexi00......cccuu..... 86 126 I 12 5 2 13
Arizong ...c.oiiniiiinaiial 26 30 | 8 1 0 3
Nevads .ccoeenemennmnnannnn 120 179 ' 4 10 0 6
Californip. ...ccoeeuneneennes 220 435 | “ 4 1 “
Oregon -.cevueueneenanannns 47 ] | 8 16 3 8
Washington ................ 15 19 | 1 2 1 1
AlaSKS .ooouenninanannnnnnn. 25 25 0 0 0 0
Total .ccvevueacncnnnnn 722 8,049 182 12 18 188

MONTANA.

The Territory of Montana possesses many important and interesting
mineral springs, although little has ever been published in relation to
them, especially in general works on the subject. This is due partly to
two canses: Montana was until recently so isolated that comparatively
little was known of the Territory. Again, the proximity of the Yellow-
stone National Park and the fact that the readiest access to it is through
Montana have attracted more attention to the wonderful phenomena
" of the geyser regions, and they have overshadowed the lesser.springs.
The majority of the springs are thermal, and they are found mainly in
the western and more mountainous portions of the Territory. They
are sulphureted, carbonated, alkaline, saline, chalybeate, and calcie.
Among the carbonated springs is one closely resembling the celebrated
Apollinaris spring of Prussia. Very few analyses have been made,
and the character of more than half the springs is unknown. A num-
ber of localities have been improved and several are well known for
the curative effects of their waters. Among the latter are the White
Sulphur Springs, Hunter’s Hot Springs, Matthews Warm Springs, and
the Helena Hot Springs. The Territorial Asylum for the Insane is
located at Warm Springs, in Deer.Lodge County. The present-table is
derived from the personal knowledge of the writer, with data from
various persons well known in Montana. Thanks are especially due to
Mr. Peter Koch, of Bozeman, and Mr. Walter Matheson, of Billings, for
information furnished.

Bull. 32 12 (305)
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Mineral springs of Montana.

(306)
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(807)

179



180 MINERAL SPRINGS OF THE UNITED STATES. [sULL. 32

Analyses of mineral springs in Montana.

sF, W. Clark st (1884). *J. M. Wing & Co., analysts (1584).
"W.A.N oye:,'um’}n( ) 4K B, Rigge, analy: ﬁ'is( )

(308)



PEALR] IDAHO. . 181

IDAHO.

The chemical composition of the mineral springs of 1daho is so little
known that they cannot be definitely classified beyond stating that
thermal springs predominate. That warm and hot springs abound
might natarally be expected, when the geological structure of the Ter-
ritory is recalled. Granitic and volcanic rocks prevail, and, in connec-
tion with the mountain corrugation, present most favorable conditions
for the development of hot and warm springs. Mr. G. F. Becker, in
the Statistics and Technology of the Precious Metals (p. 53), 1885,
speaking of Idaho, says that hot springs are thickly distributed
through the granitic areas, and in many cases issue directly through
the granite, although usually within a mile or two of the known vol-
canic rocks, and that many of them are highly charged with alkalies and
hydrogen sulphide. The list presented here has been made up largely
from various maps. Mr. Albert Williams has also kindly given consid-
erable information. Although few of the springs have been improved, &
great many are used extensively for bathing, especially in the mining re-
gions. The most widely known resort is at Soda Springs, near the bend
of Bear River. None of the waters is at present used commercially.
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Mineral springs of Idako— Continued.

Analyses of mineral springs in Idaho.

These analyses are taken from Frémont’s Report on an Exploration of the Country
Lying Between the Missouri River and the Rocky Mountains, &c, Washington, 1843.
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WYOMING.

The Yellowstone National Park, with its wonderful geysers and large
number of hot springs, lies almost entirely within the borders of Wyo-
ming Territory. In the tablethe Park is divided into thirteen sublocali-
- ties, containing altogether more than two thousand springs. Besides
these, our list includes twenty-eight localities outside of the Park. It is
probably not complete, for there are large portions of the Territory still
but little known. This is especially true of the region of the Big Horn
Mountains. The table has been compiled from various Government
maps and reports. Several places are utilized as resorts, and the water
from a spring at Soda Butte in the National Park is sometimes offered

for sale in Montana.
Mineral springs of Wyoming.
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- Mineral springs of Wyoming — Continued.

Analyses of mineral springs in Wyoming.

(312)
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UTAH.

The earlier explorers and travelers who crossed Utah on their way
to the Pacific noted the presence of mineral waters and thermal springs,
especially in the region of Great Salt Lake. These springs, some of
them strongly saline, in many places furnish all the water to be obtained,
except by long journeys. The thermal springs occur mainly in con-
nection with faulted strata, and they also are generally saline and fre-
quently sulphureted. Comparatively few are used as resorts, even
locally, and none of the waters is known to be at present of commer-
cial importance. The springs at Salt Lake City are probably the best
known and most used for medicinal purposes. The ¢ Utah Hot Springs,”
ten miles north of Ogden, formerly called *Red Springs ” and ¢ Bear
River Springs,” are used for bathing to a considerable extent. There is
a hotel at the springs, and the place is utilized largely by residents of
Ogden. “Beck’s Hot Springs” are probably the springs 2 or 24 miles
north of Salt Lake City and the same as the springs analyzed by Jack-
son in 1850 and Gale in 1851. For a considerable number of localities
and corrections of temperatures I am indebted to Mr. G. K. Gilbert.

Mineral springs of Utah.
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Mineral springs of Utah—Continued.
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Analyses of mineral springs in Utah.

sL T.
'L. D e, ylt (X

ackson, analys! t(lSSO)

‘I. T Kingllmry, malyst

(315)

*C. T. Jackson, analyst.
fF. W. Clarke, analyst (1884).
sL T. Kingabury, analyst (1884).
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COLORADO.

Both hot and cold mineral springs abound in Colorado and contrib-
ute to the reputation of the State as a health resort. Considering the
newness of the State, a fair proportion of its springs have been im-
proved, and several of them have become known all over the country.
Among these are Maniton Springs, at the base of Pike’s Peak. The
authorities for the list given here are the reports and maps of the
Hayden Survey and of the Wheeler Survey and Dr. Charles Dennison’s
Rocky Mountain Health Resorts, supplemented by personal knowledge
of a large number of the localities.

Mineral springs of Colorado.

(316)
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- Mineral springs of Colerado— Continued.

1 Walton describes these springs under the name ‘‘ Rocky Mountain 8 " but the proprietor says
he is at a loss to know the rlnv?ﬁonouhome. o prings, prop v
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Mineral springs of Colorado— Continued.

Analyses of mineral springs in Colorado.

Catfion City Springs.
Constitnents. -
Iron Duke. |Little Duke.| Big Ute. | Aqua Vida.

I
Partsin 100.* | Parts in 100.* | Parts ¢n 100.* | Parts in 100.*
Sodium carbonate. . .ceeeeceeeeenaaiiiaiennnn. 0. 1267 0. 1268 0. 0504 0.1258
Calcinum carbonate.... 0. 0535 0. 0374 0. 0782 0. 0678
Magnesinm carbonate 0. 0249 0. 0234 0.0257 | 0. 0302
Ssodinm sulphate. ..... 0. 0201 0. 0207 0.0280 | 0. 0249
Sodinm chloride ........cceeeerieccnieennnnnn. 0. 1872 0. 1956 0.2258 0. 2070
Total ..... Secacsrccsconconcacocccccaces 0. 3626 0. 4040 0, 4122 | 0. 4550

*Osoar Loew, analyst (1875).
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Analyses of mineral springs in Colorado— Continued.

¢C. T. Jackson, analyst.
- (319)
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Analyses of mineral springs in Colorado— Continued.

T, G. Pohle, analyst.
*C. T. Jackson, analyst (1877).

¢E. J. Mallet, jr., analyst.
4George E. Patrick, analyst.

(320)

¢ Oscar Loew, analyst (1875).
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Analyses of mineral springs in Colorado— Continued.

s Oscar Loew, analyst (1875).

NEW MEXICO.

In many portions of New Mexico, alkaline and saline waters (many
of themn warm or hot) are doubtless more prevalent than are pure waters.
The mineral springs that are utilized for medicinal purposes are nu-
merous, and some of them were used years ago by the Franciscan and

Dominican friars, and by the Indians prior to the advent of Europeans.
" Many of the hot springs have widespread reputations throughout the
Southwest. Among those most used at the present time are Las Vegas,
Jemes, Joseph’s Ojo Caliente, and Hudson’s Hot Springs. The present
list for the Territory is compiled mainly from information farnished by
members of the United States Geological Survey whose field of work has
been in New Mexico. Various Government exploration and geological
reports and hand-books have also been drawn upon. The analyses,
with one exception, have been taken from the Report of the United
States Geographical Survey West of the 100th Meridian (Vol. 1II,
Geology).

(321)
Bull. 32—13
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Mineral springs of New Mexico.
[
¢ & | 4
£z :;
-3 o
5 .
Name and location. % ig .:: Ch":"’m:f the Remarks.
il: |}
5|8 | &
o
Apache Tejo Warm Springs, south |......j.ce.c... 89 |ieeeeicccecnianens
g:cFon&yard, Grll)m, ounty.
Agn Cnliené,o, near Mesilla (1), |-eeeee]icnieeci]ianieenc]eanee ceemeeecaceas
na Ana County.
Azteo Spring (Ojtz Xigante), 4 [.cceeificeieac]icaiiaiificciniieniiiaaaa, ‘Water is on sale in Santa
anleateant of Santa Fé, Santa Fé Fé.
ounty.
Cabe]loys rings (1), 5 miles from
Fort Mc;he. Socorro County.

Geyser in Bernalillo County, 12
miles northeast of Fort Wingate.
Hudson’s Hot Springs, near Hud-
son, 4 miles northwest of Mim-
bres, Grant County.
Hot springs :
In San Die%o Cafion, on 88D [...cc.|eececa]ieeiiee]iomeenniancennns
Antonio Creek, north of
Jemes, Bernalillo County.
Near the Rio Grande, north of [..c...f.cceeoilenneeofoancreiaccnnananns
Palomas, Socorro County.
On Diamond Creek, near |......|........ b 1.3 S P,
mouth, Socorro County.
Gila River, near Diamond |......|........ 100 |-eeceeccacnanaacan.
Creek, Socorro County. i
Jemes Hot iSlprm (lower group), 94)
es al 104]..c..... to

twelve m: ve Jemes, Ber- }
Jmm%ctos‘: orin ) l 70
emes Ho ngs (appergroup),
San Die of)nﬁon, llmﬂesg?bove }40 ........ { } s U S, Do.
Jemes, Bernalillo County.
Las Vegas Mineral and Hot 75
Springs, near Las Vegas, San |40 [........ w;
iguel County.
Mineral npri1;f: :
Three miles east of Gallup, [...ccofeeeeeeofeeaionijrerenaniiiaaens
Bernalillo County.
Eighteen miles west of Abi- |.._...|.......lcciiii]eeeiamiaananan,
quiu, Rio Arriba County.
Five miles east of Ojo Azafre, |......|-ceeeee]eeennnn. Alkaline........
Bernalillo County.
East of Great Ranch and 3 [......].ccccoofeenaaenn Alkaline, sul-
miles no;tdliaoug af Las Ve- phureted.
8, San Miguel County.
Ojo Azg:l‘ﬁe, Bernalillo Cmmtt%', .11 20 IR PR P, Sulphureted, &c.

miles west of Fort Wingate.
MRounty: 13 milon feam Barranens 4+ { 108} Alkalineandsa- | Used commercially and
north of Abiquiu. line, thermal. 28 & resort.

County, 12 miles from Barranca,
Ojo Caliente, Mimbres River, 15 |......[........|loccioiiicommmiiaaiiiiiaaae
miles north of Mimbres, Grant

Con.n?.
Ojo Caliente, 12 miles southwest |......[........lccceeoii]ieemoeiaaoiaaaaas
of Zufii, Valencia County.
Ojo Caliente, nearCherryvilleand |......|........ - J P
Canada Alamosa, Socorro Co.
Ojo Sarco, on Rio Grandenorth of |..o.o.]eoeeeone omiietfoeeeen e
Santa Barbara, Taos County.
San Ysidro Spring, near Jemes,
Bernalillo County.
Soda springs :
Three miles north of Ojo Ca- |......|........ | e, .ee
liente, Taos County. )
On Salado Creek, 4 or 5miles |......|ccceec]icaiiaefieaceacdannnann.
south of San Ysidro, Berna-
lillo County.
Four or 5 miles south of Car- |..ccoof.eeveccifoaannne. cecoevcencansncans
rigo Valley, Socorro County.
Thirteen miles northeast of |......[........occoooiifienineiaanniaanas
1sleta, Bernalillo County.
Stinking Spring, 10 miles north- |......|........[ccc..... Sulphureted ....
east of Coolidge, Valencia Co.




PEALE.]

NEW MEXICO. : 195

Mineral springs of New Mexico— Continued.

Analyses of mineral springs in New Mexico.

(1875). ¢ Contains carbonic acid and hydrogen sulphide also.

(323)
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ARIZONA.

Definite information relating to the mineral springs of Arizona is dif-
ficult to obtain, and the list given here is not offered as complete. In
some portions of the Territory alkaline, saline, and sulphureted waters
are 80 numerous that they attract but little attention. So far as can
be ascertained, none of the springs included in the table has been
improved, although the Monroe Springs are said to have been used to
some extent for bathing. Saline 8prings appear to be most abundant
and a large number of them are thermal. Many of them will probably
be utilized for medicinal purposes as the country becomes more thickly
populated. The few analyses given have been derived from Vol III
(geology) of Wheeler’s survey reports.

Mineral springs of Aricona.

(324)
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Analyses of mineral springs in Arizona.

s Oscar Loew, analyst (1875). !

NEVADA.

The State of Nevada is better off in respect to springs than in regard
to streams of running water. She occupies a prominent place as a
mineral-spring State. Both hot and cold springs (the former predom-
inating) are found in every county. Walton’s work credits the State
with two localities, and yet there are at least ten localities that are
utilized for medicinal purposes, and many of them were so used by the
Indians long before settlements were made by the whites. Our table
includes more than one hundred localities, and yet only a part of
the actual number of springs are given, for some of the groups contain
as many as forty or fifty or even more individual springs. It is im-
possible at present to give the total number of springs. Steamboat
Springs is probably the hest known resort, as it has long been readily
accessible. The warm and hot springs are found mainly in connection
with geological fault-lines or fractures of the strata. Salt springs and
borax springs are numerous. Sulphuyreted springs are frequently
found also. So few of the springs have been analyzed that the greater
part of them must be considered as unknown, so far as their chemical
. character is concerned. The list of springs has been compiled from
various maps and such Government reports as were accessible, sup-
plemented by information farnished by members .of the United States
Geological SBurvey who have worked in Nevada. . .

Mr. I. C. Russell and Dr. W, J. Hoffman have added largely to the
list from their personal knowledge of the State, and thanks are also due
to Mr. L. A. Buckner, of Winnemucca, Nev.

(325)
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Mincral springs of Nevada.
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Mineral springs of Nevada — Continued.
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Mineral springs of Nevada— Continued.
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Analyses of mineral springs in Nevada.

Larger Soda Lake, near Ragtown.
- e
0 y
inches Gnnitag' | Hot ?}n’lng
Surface low Unspeci- | Mountain. | Station.
water. surface. fled. |

Hot Spaings | go¢ water
at from
Opbir Mine.

Constituents.

Grams Grame Parts in Grams per | Grams per ins per
liter.s | per liter.s 1,000.* liter.* X

Sodium carbonate ....
Magnesium carbonate
Calcium carbonate. ...

Calcium sulphate. ...|... .. .
Aluminium sulphate. . PR PN i 0.0063 |.......... .
Potassium sul, Em

Sodinm chloride ...... 68, 3 .
Potassium chloride . .. 4.820 11278 | .ceeeiieninee.
Sodium biborate.... .. .
Sodium sulphide...
Boqinum silicate ..

« T. M. Chatard, analyst (1884). 50.D Allen, analyst (1877). ¢ George Atwood, analyst.

CALIFORNIA.

The States of the Pacific coast are remarkable for the number of their
mineral springs, especially of hot and warm springs, and California
stands at the head of the list, having probably more localities than any
other State, east or west. Our table does not give the total number of
individual springs, since complete reports have been received from com-
paratively few of the localities included. The springs are classified as
sulphureted, carbonated, alkaline, saline, chalybeate, and acid. Nat-
urally many of the springs are thermal, for the volcanic rocks with
which such springs are usually associated are found in many portions
of the State. A large number of the California springs are improved
and utilized as places of resort, being visited by thousands of people
annually. Many, however, are comparatively inaccessible, and are
therefore little known. The best known springs are probably the Gey-
ser Springs of Sonoma County, which are really a collection of fuma-
roles, solfataras, and boiling springs. There are nearly a dozen localities
at which the waters are put up for sale and shipment.

The list of springs given here has been compiled from various sources.
The report of Dr. F. W. Hatch, in the Sixth Report of the State Board
of Health, for 1880, and various hand-books (among them Truman’s
Illustrated Guide and U. H. Ohittenden’s Health and Pleasure Re-
sorts of the Pacific Coast) have been drawn upon in its preparation.
Besides these, the reports of the State mineralogist, Henry (. Hanks,
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‘Whitney’s geological reports, and the various Government geological
publications have been consulted, and all this has been supplemented by
reference to the various maps of the State. For the northern portion ot
the State many additional data, that have never been published, have
been obtained from Mr. Gilbert Thompson, Mr. Mark B. Kerr, and Mr.
Eugene Ricksecker, of the United States Geological Survey, who have
worked in that section of the State recently. Dr. W. J. Hoffman and
Mr. 1. C. Russell have kindly given information as to other parts of the

State.
Mineral springs of California.
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Mineral springs of California— Continued.
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Mineral sprirgs of California— Continued.
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Name and location.

Number of springs.
Temperature, Fahr.

Character of the
water.

Remarks.

Geyser Soda BSpring, Litton's Station,
noma County.! :

Gilroy Hot Springs, 9 miles northeast
of Gilroy, Santa Clara County.

Glen Alpine Mineral Springs, near Fall-
ing Leaf Lake, south of Lake Tahoe,
El Dorado County.

Gordon’s Spring, Lake County..........

Grizzly Cafion Springs,eastof Clear Lake,
Lake 1 County.

Harbin S})rin Lake County, 20 miles
north of Calistoga.

Hatchinhama Lake,4 miles west of Borax
Lake,southeast of Clear Lake,Lake Co.

Hensley's Mineral Springs, Tehama Co..

Hibbs's Soda Springs, 62 miles north
Redding, Shasta County.

Highland Springs, Highland Springs,
ke County.

High Rock Spring, 9miles east of Honey
Lake, Lagsen County.

Hot Borate S8pring, near Lakeport, Lake
County.

Hot Mud Springs, on Shovel Creek, near
the State line, Siskiyou County.

Hot springs:

Two miles north of Fort Bidwell,

odoc County.

In Surprise Valley, east side of Mid-
dle Alkali Lake, opposite Cedar-
ville, Modoc County.

Three miles east of Canby, Modoc Co.

On east side of Middle Alkali Lake,
7 miles southeast of Cedarville,
Modoc County.

At base of Warner range, south end
of Lower Alkali Lake, Modoc Co.

On west side of Lower Alkali Lake,
Modoc County.

Between Upper and Middle Alkali
Lakes, Modoc County.

Nineto 13 miles northwest of Bridge-
port, Mono County.

One and a half miles southeast of
Bridgeport, Mono County.

Near Benton, Mono County..........

In Long Valley, 5 miles east of Gey-
ser, Mono County.

On east side of Hot Spring Cove,
PaohaIsland, Mono Lake,

In Amador County, in valley west
of Markleeville.

Four miles south of Bear Valley, Co-
lasa County.

east and west sides of Owen's
River, in valley south of Bishop's
Creek, Inyo County.

Six miles west of Panamint, InyoCo.

On Armagosa Creek, west of Dry
Salt Lake, Inyo County.

Seven miles sonthwest of Kernville
and 5 miles northwest of Havilah,
Kern County.

South of Rafael Peak, Ventura Co...

Five miles south of Santa Barbara,
Santa Barbara County.

Head of Warner's Creek, southeast
of Lassen’s Peak, Plumas County.

onoCo.

[

Alkaline, saline.

1 Probably same as Geysez38§§)8pring in list of analyses.

Used commercially
and as a resort.

Reeort.

} Do

{ Monticello Hot

Springs. ¥
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Mineral springs of California — Continued.
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Mineral springs of California — Continued.
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Mineral springs of California — Continued.

_ (337)
Bull. 32—14



210 MINERAL SPRINGS OF THE UNITED STATES. . [BuiL.82

Analyses of mineral springs in California.

2 Thomas Price, analyst. <F. A. Bower (1), analyst. f Oscar Loew, analyst (1876).

b J. A. Bauer, analyst. ¢J. F. Rudolph, analyst. s Price and Hewston, analysts.

¢Thomas Price, analyst (1880). .
(338)
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Analyses of mineral springs in California — Continued.
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Analyses of mineral springs in California —Continued.
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Analyses of méneral springs in California— Continued.
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Analyses of mineral springs in California— Continued.
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OREGON.

Oregon is well supplied with valuable mineral springs, both hot and
cold. The thermal springs are numerous, and, as in Nevada and Utah,
are found mainly in connection with faulted strata. Carbonated springs
are also frequently found, and, with alkaline and sulphureted waiers,
- comprehend most of the varieties found in the State. Chittenden’s
Health and Pleasure Resorts of the Pacific Coast for 1879 contains
the best list heretofore published, but it is not complete for the present
time. The present list has been made up mainly from reports obtained
directly from the localities. Various maps have also been consulted,
and Mr. Mark B. Kerr and Mr. Eugene Ricksecker have furnished data as
to springs in the southern counties of the State. A considerable num-
ber of the springs have been improved and are utilized as resorts.

Mineral springs of Oregon.
[~
g5 |4
]
& .
Name and location. h-] § Chamhrm?ﬁho Remarks.
§| =
E 13
(-}
58 | &
) °
Aurora Saline Springs, 1} miles west of | 2 600 57 | Calcio, saline ...| Used to some extent as'
Aurora Mills, Marion County. & resort.
Belknap Hot 8 rings, near McKinzie | 7 | 1,260 184 Resort.
Bridge, Lane County.
Canter's Blue Sulphur Springs, Jordan | 8 |........ 200 Used as a local resort.
Valley, Baker County, west of Silver
City, Idaho.
Cole’s Soda Springs, 3 miles west of |....|..ccccoei|ieeeefiemeienancananaas Resort.
‘White Point, Jackson County. .
Cooper's Springs, 1 mile east of Wilbur, |....|..cc....|iooii]oeiiiinniaennnne. Unimproved.
Douglas County.
Cullen’s Springs, Yam Hill County ....|.
Des Chutes Hot Springs, 8 miles north Do.
of Warm Spring, Crook County.
Foley Springs, near McKinzie Bridge, Reeort.

Lane County.

Hot springs :
oarnf.akeview, Lake County...... .

On Malheur River, near mouth,
Baker Connt&.
At base of Stein Mountains, Grant |.

County.
At north end of QuinnRiver Valley, |.
Baker County.
On rorthwest side of Goose Lake, |.
Lake Cou nt{.
In Warner Lakes Valley, Grant Co.|.
Four miles south of i.akevlew, .
Lake County.
Cheeseman’s Ranch, 1 mile north |.
of Lakeview, Lake County.
Kitson’s Springs, Dexter, Lane County.|....
Linkville Springs, near Linkville, Kla-
math County.
Lower Soda Spring, south fork of San. |.
tiam River, Linn County.
Malbeur River S{ﬂn branch of Mal-
heur River, Baker County.
MoCalister's Soda Springs, 35 miles |. Used commercially and
east of Jacksonville, Jackson County. a8 & resort.
Mineral springs:
Twelve miles east of Jacksonville, |....[........|...... Carbonated .....
Jackson County.
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Mineral springs of Oregon— Continued.
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Analyses of mineral springs in Oregon.

WASHINGTON.

The list of mineral springs for Washington Territory is as yet small,
and, so far as known, this is the first attempt to enumerate them.
Walton mentions but one locality, viz, Medical Lake, which is at
present the only one at which the water is put up for sale. The water
is condensed and bottled and the evaporated salts are also put up in
packages, which are extensively sold. There is but one other locality
in the Territory used as a resort. As the country becomes more fully
settled there will doubtless be other localities improved and many new
ones added to the table.

The present list has been compiled partly from maps and partly from
letters received from various portions of the Territory.
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Mineral springs of Washington Territory.
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Name and location.

Number of springs.

Flow in gallons per
hour.

Temperatare, Fahr.

|

Character of the
water.

Alkaline Sprin,

éekSpohne ounty
ett Spring. Edmonds. Snohom-

Cuoade W:.rm Mineral Springu. Cas-

cades, Skamania Co

Chalybeate Springs,
'Denny Springs, King

Hot springs :
On Green River, west slo) K“f Cu-
cade Mountains, 50 miles north
King County.

onn

from Seattle,
Medical Lake, Medical Lake, Spo- |

kane County.
Pinkham Mineral Spring or Well, Lake
Union, near Seattle, King County.

SalineSprlngs, east end of Rattl ® |..

Yakima C
Balt and alkaline lakes :
- North of Saddle Mountain, Spo-
kane County.

y-

North of Fort Okinakme, Stevens |.

County.

Soda Spring, near Goldendale, Kliki- |.

tat County.

B

Sulphur Lake, east of Palouse June- |.

tion, W1
Sulphur
Garfleld Conn
Thermal W
County.

hitman County.

%l. in Crab Creek Cou- |.

“al[ynm Connty .

Spring, southeastern part of |.
tlinaworth. ‘Whitman |.

Unimproved.
Resort.

Unimproved.

Used commercially and
a8 & resort.

Unimproved and dificult
of access.

Analysis of mineral spring in Washington Territory.

¢G. A. Mariner, analyst (1882).

ALASKA.

According to Dr. William H. Dall (from whose Alaska and Its Re-
sources the list given here is mainly compiled), the hot and mineral
springs of Alaska are both numerous and important. Besides the hot
springs there are many which do not freeze even during the most severe
winter weather, and which, therefore, are properly included under the
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head of thermal springs. Hot springs are most numerous on the list,
which may be due partly to the fact that such springs naturally attract
most attention, especially in a new country. Chalybeate, sulphureted,
and saline springs are alsofound. The springs enumerated by Dall are
supplemented in the table by several others, two of which are taken
from a book by Frederick Whymper, one from the Pacific Coast Pilot
for 1869, and two from Walton’s Mineral Springs, in which they are
reported by Dr. H. J. Phillips, of the United States Army. Several
localities have been added by Sheldon Jackson. So far as learned, none
of the waters of the Alaskan mineral springs has ever been analyzed.

Mineral springs of Alaska.

Name and location. thmo'mr?t the Remarks.

Boiling springs on northeast side of Akutan Island ..|...... Salinef .........

Boiling springs on Kénaga Island........cccoeemeecec]iemeneliniieiinnnannanen. Used by Alents from
time immemorial for
cooking purposes.

Boilmg;md springs on Koni volcano, Atka Island...|. Sulphuretsd

Chalybeate spring, 4 mile from Sitka, off Island

Chalybeate apri.ng on west bank of Chilkat River, .
ngmmmm sulphur springs, Sitka Sound, 15 or [153} | Saline and sul- | Was used
sers, or warm sulphar X un or an . a8

2% mrli:as from B.rm!\’oﬂ I:ﬂnd.

Hot springs, 5 miles from Korovni Bay, Aka Island ..
Hot sp between Korovni and Klucheff volca-

noes, Atka Island,
Hot springs on Adakh Island ..............cc........
Hot springs in Parenosa Bay, on south coast of
Aliaska Peninsula.
Hot 8 ﬂ:ﬁ in Port Mgller, north side of Aliaska
Penins
Hot spring in crater of Goreloi, Goreloi Island ...... .
Ho‘lh:‘prlngs on Amagat Island, near Aliaska Penin-
8
Hot Sgn'lngs on a small island southeast of Akh#in ...[ eecee].caicieiianaaaas .
Hot Springs on Chichagoff Island, east of Siwash |......f.ccccerecvenancns Uie‘d by Aleuts for

2888ge.
H& &hu near Pogriimnoi volcano, Unimak Island|......|.........caauaaen.
Hot s ;ings on Stikine River, 25 miles above .ts |.
mouth.
Hot springs on Sitignak Island. ........... ...... ceee
Hot spring on SegouamfIsland ......c.coeennnnn...
H%t 8] ﬂnk%e Io poslu Tliuluk ov Captain’s Harbor, on
I 8

H(itl spslnn near Mukushin Mountain, Unalaska |......|..c.cceneuueeenan .o
sland.

Hot Springs near Deep Bay, Unimak Island.......... b b I Um for eh:tll!ng by
Intermittent boiling springs, in a small valley of |......[.cccccuuuenn. cenns

Unimak Island. .

Saline lake on Beaver Island in the Pribyloff Group..
Sulphur lake on Unimak Island ............ .........
‘Warm springs on Unalaklik River, near Ulikuk .....

‘Warm springs between Versola Sofke and Youkon
River.

s This is the temperature given in the Cosst Pilot. Dall gives a temperature of 132° ¥, and Dr.
Phillips, in W;ltonmk, ves 96° F'. to i04° F. st
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RECAPITULATION.

The totals in the following table are somewhat greater than those
given in the summary on page 986 of Williams’s Mineral Resources of
the United States, 188384, as additional data have been received since
the publication of that report.

Number of | Number of
Number of | Number of | Number of Total num-
States. spring lo- | ‘individual | springs spriogs| springs “her of
oallt.ieot springs. analy:! asresorts.. merciaily. analyses.
Northern Atlantioc States ... 408 657 155 74 72 187
Southern Atlantic States ... n 1,048 148 152 42 164
Southern Central States ... 721 1,011 187 174 36 146
Northern Central States.... 601 1,276 215 123 56 24
‘Western States and Terri- T4 8,951 182 112 18 138

tories.

Grand total...... cenes 3,823 8,848 787 (3 23 850
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A.

Abenaquis Springs, N. H., 17.

Aberdeen Artesian Well, Dak., 160, 161.
Abita Spring, La., 124.

Academy Spring, Tenn. Ses Gibson's Spring.
Acid Spring, Monroe Co., Iowa, 161.
Adams County Mineral Spring, Ohio, 181.
Adams Springs. See Rocheport Sulphur Springs.
Adams Springs, Cal., 208, 210.

Adams White Sulphur Springs, Pa., 44.
Addison Mineral Spring, Me., 14, 16.
Addison Ridge Chalybeate Springs, Pa., 44.
Adirondack Mineral Springs, N. Y., 27, 83.
ZXtna Springs, Cal., 203, 210.

Agua Caliente, Ariz., 196,

Agua Caliente, Cal. Ses Warner's Ranch Spring.
Agua Caliente, Cal., 208, 213.

Agua Caliente, Colo., 188.

Agua Chalybeate Springs, Ind., 185.
Agua Sal Creek, Aris., 196,

Alabama, mineral springs of, 88-04.
Alabaster Cave Spring, Cal., 203.
Alameda Warm Springs, Cal., 208.
Alaska, mineral Springs of, 218, 219.
Albany Artesian Well, N. Y., 27, 82.
Albert's Sulphar Springs, Ind., 185.
Albargh Springs, Vt., 19, 20,

Alcyone Mineral Springs, Ill., 143, 144.
Alhambra Springs, Mont., 178.

Alkali Lakes, Wyo., 183.

Alkaline Springs, Wash. Ter., 218,

Alkali Springs, Ariz., 196.

Alkali Springs, Colo., 188.

Allandale Springs, Mass., 23, 23.

Allan’s Mineral Springs, Mont., 178.
Alleghany Springs, Tenn., 98.

Alleghany Springs, Va., 55, 58.

Allen Springs, Cal., 203.

Allen Springs, Ky., 107.

Allen’s Spring, Nev., 168,

All Healing Springs, N.C., 74.

Alma Salt Well, Kans., 172.

Alpena Magnetic Well, Mich., 145, 147.
Alum and Chalybeate Springs, Tenn., 98.
Alum Rock Spring, Cal., 203,

Alam Rock Spring, Pa., 4.

Alum Spring, Ark., 119,

Alum Spring, Mont., 178.

Alum Spring, Nev., 198.

Alum Spring, Onslow Co., N. C., 74, T7.
Alum Spring, Rutherford Co., N. O., 74.
Alum Spring, W. Va., 69.
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Alum Springs, Colo., 188.

Alum Springs, Boyle Co., Ky., 107.

Alum Springs, Lewis Co., Ky., 107.

Alum Springs, Texas, 125.

Alum Springs of Rockbridge Co., Va., 55,

Alum Well, Milford, Mo., 164, 168.

Alum Well, Tenn., 98.

Alum Well, Va., 55.

Ambler's Mineral Spring, 8.C., 79.

Amelia Springs, Va., 55.

Anmerican Chalybeate Spring, Me., 14, 16

Amherst Mineral Spring, N. H. Ses Pine
Grove Mineral Spring.

Ambherst Soda Spring, N. f.,17.

Anchosa Spring, Miss., 95.

Anderson Mound Springs, Ind., 185, 138.

Anderson Spring, Ind., 135.

Anderson’s Springs, Cal., 203.

Angier's Mineral Springs, Ga., 81, 83.

Annapolis Sulphur Spring, Ohio, 181.

Antelope Springs, Colo., 188.

Apache Tejo Warm Springs, New Mex., 104,

Apollis Spring (Saratoga), N. Y. BSes High
Rook Springs.

Aqua Caliente, New Mex., 194.

Arotioc Springs, Wis., 151,153.

Arizona, mineral springs of, 196, 197.

Arkansas, mineral springs of, 118-122.

Arlington Springs, Mo., 164.

Armstrong Spring, Ark.,119.

Arnioca Springs, Mo., 164.

Arrington Mineral Springs, Kans., 172, 174

Arrowhead Hot Springs, Cal., 203.

Artesian Lithia Spring (Ballston), N. Y., 27, 83.

Artesian Magnetic Mineral Spring, Colo., 188.

Artesian Springs, Miss., 95.

Artesian Sulphur Wells, Oak Harbor, Ohio, 181.

Artesian Well, Paeblo, Colo., 188.

Artesian Well, Clark Centre, Dak., 160, 161.

Artesian Well, Saint Lawrence, Dak., 160, 161.

Artesian Well, Illinois City, Ill., 142.

Artesian Well, Rensselaer, Ind., 185.

Artesian Well, Farmington, Iowa, 161, 162.

Artesian Well, Harper's Ferry, Iowa, 161, 168.

Artesian Well, near Davenport, Iowa, 161, 163.

Artesian Well, Aberdeen, Miss., 95.

Artesian Well, Lincoln, Neb., 171.

Artesian Well, Tenn., 98.

Artesian Well (sulphur), Tenn., 98.

Artesian Wells, Charleston, 8. C., 79, 80,

Atlanta Mineral Spring, Ga., 81, 83.

Auburn Mineral Spring, Me., 14.

Auburn Spring, N. Y., 27, 32.
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Augusta Springs, Va. Ses Stribling Springs.
Aurora Highlands Spring, W. Va., 69.
Aurora Saline Springs, Oreg., 215, 217.
Aurora Springs, Mo., 164, 168.
Austin’'s Springs, Tenn., 98, 103.
Avoca Mineral Spring, Ind., 135.
Avoca Spring, Tenn., 98.

Avon Sulphur Springs, N. Y., 27, 82.
Azalia Mineral Springs, Ind., 135,
Asteo Spring, N. Mex., 104, 195.

Azule Mineral Springs, Cal., 208, 211.

B.

Bailey, E. H. S., on mineral springsof Kans., 171.
Bailey Springs, Ala., 89.

Baker's Spring, Ark., 119.

Bald Hill Spring, Conn., 25.

Ballston Spa Springs, N. Y., 27, 83.
Bankston Springs, Miss. See Mississippi Springs.
Banper's Springs, Tenn., 98.

Barger’'s Springs, West Va., 69.

Barksdale Spring, Tex., 125,

Barlow’s Thermal Well, Ind., 135.

Barnes's Spring, Wis., 151.

Barre Mineral Spring, Vt., 19.

Barren Creek Springs, Md., 52

Bartlett Springs, Cal., 203.

Barton Sulphur Spring, N. Y., 27, 84.

Bath Alum Springs, Va., 55, 58.

Bath Chalybeate Springs, Pa., 4.

Bath Springs, Tenn., 98.

Bauguss Mineral Springs, Tex., 125.

Baxter Medical Springs, Kans., 172, 178.
Beachville Springs, Ky., 107.

Beall Spring, Ga., 81.

Beardsley Iron Springs, Vt., 19.

Bear River Hot Springs, Utah. See Utah Springs.
Bear River Soda Springs, Idaho, 182.

Bear Valley Hot Springs, Cal., 208.

Beaver Dam Springs, Tenn., 98.

Becker, G. F., on minaral springs of Idaho, 181,
Beck's Hot Springs, Utah, 185.

Bedford Alum and Iron Springs, Va., 55, 69.
Bedford Springs, Ky., 107.

Bedtord Springs, Pa., 44, 46.

Bedford Warm Springs, Mont., 178.
Beersheba Springs, Tenn., 98.

Belcher's Artesian Well, Mo., 164, 170.
Belinda Springs, Md., 52.

Belknap Hot Springs, Oreg., 215.

Bellbrook Magnetic Spring, Ohio, 131, 184.
Belle Cheney Springs, La., 124.

Bells Mineral Wells, Tex., 125.

Bell Spring, N.C., 74.

Belmont Springs, Miss., 95.

Benham's Carbureted Saline Well, Ind., 185, 188.
Bennington Thermal Spring, Vt., 19.
Benson's Salt Spring, Fla., 86, 87.

Bentley Springs, Md., 62, 53.

Berkeley or Summit Soda Springs, Cal., 208.
Berkeley Springs, W. Va., 69, 71.

Berkshire Mineral Springs, Vt., 19.
Berkshire Soda Spring, Mass., 22.

Bernard Sulphur Springs, Tex., 125.

Berrien Springs, Mich., 145.

Bethel Spring, Me., 14.

INDEX.

Bethesda Spring, Ga., 81.

Bethesda Spring, Wis., 161, 153.

Bethesda Springs, Mo., 164.

Bethlehem Spring, Mass., 22, 28.

Bevy Springs, Md., 52.

Big Bone Lick Springs, Ky., 107.

Big Hole Hot Spring, Mont., 178.

Big Lick Springs, Ky., 107.

Big Mineral Spring, Rosenkrans Park, Iowa, 161.

Big Salt Springs, Mo., 164.

Big Stone Lake, Minn., 158, 159.

Bingham Spring, Md., 52.

Birchdale Springs, N. H., 17,18.

Bishop's Well, 42, 43.

Bitter Artesian Well, Ohio, 131.

Bitter Spring, Ariz., 196. )

Bitter Spring, San Bernardino Co., Cal., 208.

Bitter Springs, Nev., 198.

Bitter Well, Crawford Co., Ohio, 181.

Bitter Well, Hancock Co., Ohio, 181.

Black Barren Spring, Pa., 44, 46.

Black Earth Mineral Springs, Wis., 151, 168.

Black Lake, Cal., 203.

Black Rock Springs, Va., 55.

Black Sulphur Springs, Ark., 119.

Black Sulphur Springs, Teonn., 98.

Black W ater Springs, Tenn., 98.

Black Wells, Miss., 95.

Blackwell’s White Sulphur Springs, N. C., 74.

Bladon Springs, Ala., 89, 92.

Blanchard Springs, Ark., 119,

Blanck's (Mrs. Lottie) Hot Sulphur Spring, Cal.,
203.

Blanco Springs, Ark., 119.

Blankenship's Medical Springs, Mo., 164.

Blood Spring, Ark., 119.

Blossburg Springs, Pa., 44, 49.

Blount Mineral Springs, Ala., 89, 83.

Blount Spring, Ala., 89.

Blowing Springs, Ark., 119.

Blue Graes Sulphur Springs, Ala., 89.

Blue Lick, 1nd., 135.

Blue Lick Spring (Lower), Ky., 107, 112,

Blue Lick Spring (Upper), Ky., 107, 111.

Blue Ridge Springs, Va., 55, 59.

Blue Rock Spring, Ohio, 131, 134.

Blue Spring, Jackson Co., Fla., 86.

Blue Spring, Madison Co., Fla., 86.

Blue Spring, Volusia Co., Fla., 88.

Blue Spring, Utah, 185.

Blue Sulphur Springs, Md., 52.

Blue Sulphur Springs, W. Va., 69, 71.

Bluish-White Sulphur Spring, W. Va., 69,

Bog Springs, Ark., 119.

Boiling Lake, Plumas Co., Cal., 208.

Boiling Mud Springs, Atka Island, Alaska, 219.

Boiling Springs, Akutan Island, Alasks, 219.

Boiling Springs, Kanaga Island, Alasks, 219.

Boiling Springs, Cal., 203.

Boiling Sulphar Springs, Cal., 204.

Bolar Springs, Va., 55.

Bon Air Chalybeate Spring, Tenn., 98.

Bonanza Springs, Cal., 204.

Bon Aqua Springs, Tenn., 98.

Bonner's Springs, Kans., 172, 174.

Boone's Lick, Mo., 164, 168.
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Boothbay Medicinal Mineral Spring, Me., 14, 16.

Borax Flat Springs, Cal., 204.

Borax Marsh Springs, Cal., 204.

Borax Patch Springs, Cal., 204.

Borden Springs, Ala., 89.

Borland Mineral Well, W. Va., 69, 71.

Botetourt Springs, Va., 55.

Boulder Hot Spring, Mont., 178.

Bowden Lithia Springs, Ga., 81.

Bower Spring, Vt., 19.

Bowie Springs, Ala., 89.

Bowsher Mineral Spring, Mo., 164, 168.

Box Mountain Sulphaur Springs, Ky., 107.

Boyd's Hot Springs, Cal., 204.

Boyer Sulphur Springs, Ind., 135.

Brackett Springs, Wash. Ter., 218.

Bradford Mineral Spring, N. H., 17.

Branbeck’s Springs, Cal., 204.

Brandywine Chalybeate Spring, Del., 51.

Brandywine Spring, Miss., 95.

Bratton Spring, Mo., 164, 168.

Bridger Cafion Tepid Spring, Mont., 178.

Bristol 8oda Springs, Wis., 151, 158.

Britt's Springs, Ark., 119.

Brom-Magnesian Mineral Well, Kans., 172, 174.

Brookfield Spring, Mass., 22.

Brown and Boyd’s Spring, Tenn., 88.

Brown Spring, Ky., 107, 112.

Brown's Springs, Tenn., 98.

Bruffy's Hot Springs, Nev. 8es Mineral Hill
Hot White Sulphur Springs.

Bruneau Hot Spring, Idaho, 181.

Brunswick White Sulphur Springs, Vt., 19.

Bryan’s Mineral Spring, Minn., 158, 159.

Bryant's Springs, Ky., 107, 110.

Buckhert's Fountain, Wis., 151, 153.

Buckingham White Sulphur Springs, Va., 85.

Buena Vista Springs, Ky., 107.

Bauffalo Lithia Springs, Va., 55, 69.

Baffalo Spring, Mo., 164.

Buffalo Springs, Ky., 107.

Bug Spring, Fla., 86.

Ball Dog Mineral Springs, Ark., 119.

Burdett's Sour Mineral Wells, Texas, 125.

Burdsall's Soda Lake Springs, Colo., 188.

Burgher’s Spring, Ky., 107, 118.

Burke’s Chalybeate Springs, N.C., 74.

Burkhart's Spring, Mo., 164, 168.

Burner's Springs, Va., 55.

Burning Spring, Ala., 89.

Bussey's Mineral Spring, Ark., 119.

Batler’s Mineral Spring, Ark., 119.

Butler Springs, Ala., 89.

Butterworth’s Magnetic Spring, Mich., 145, 147.

Butte Spring, Nev., 198,

Byron Acid Spring, N. Y., 27.

Byron Spring, Cal., 204. 4

C.

Cabello Springs, N. Mex., 194.

Cairo White Sulphur Springs, N. Y., 27.
Calcareous Springs, Wyo., 183,
Caledonia Springs, Pa., 4.

Calhoun Springs, Miss., 95.

California, mineral springs of, 202-214.
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California Seltzer Spring, Cal., 204, 210.

Calistoga Hot Spring, Cal., 204, 210,

Callaghan's Sulphur Spring, Va. Ses Dickson's
Sunlphur Spring.

Cameron Springs, Ind., 185, 141.

Campbell's Spring, Ohio, 131.

Campbell's Springs, Cal., 204.

Campbellsville Sulphur Spring, Ky., 107.

Campo Chalybeate Spring, Cal., 204,

Camp's Spring, Ga., 81, 83.

Cannon's Spring, Ga., 81.

Canoga Springs, N. Y., 27.

Caifion City Hot Springs, Colo., 188, 191.

Calion City Springs, Colo., 188,190, 191.

Cafion Creek Spring, Colo., 188.

Canter’s Blue Sulphur Springs, Oreg., 215.

Cantrell Springs, Ark., 119.

Canwood's Springs, Tenn., 98.

Capon Springs, W. Va., 69, 71.

Capper's Springs, Va. See Rock Enon Springs.

Carbonated Spring, Siskiyou Co., Cal., 204.

Carbonated Warm Spring, near Draper, Utah,
185, 187.

Carbureted Spring, Macon Co., Ill., 142,

Cardwell Mineral Spring, Tex., 125.

Carey’s Spring, Ohio, 131.

Carlisle Spring, Colo., 183, 192.

Carlisle White Sulphur Springs, Pa., 4.

Carmon’s Spring, Ala, 89.

Carrizo Springs, Tex., 125.

Carroll White Sulphur Springs, Md., 52.

Cascade Springs, Mich., 145.

Cascade Springs, Tenn., 98, 103.

Cascade Warm Mineral Springs, Wash. Ter., 218.

Castalian Mineral Water, Cal., 204, 210.

Castalian Spring, Miss., 95.

Castalian Springs, Tenn., 98.

Castalia Springs, Ohio, 131.

Castle Rock Springs, Cal., 204.

Castor Sulphur Springs, La., 124,

Catalytio Springs, Ga., 81.

Catoosa Springs, Ga., 81, 83, 84.

Cave Spring, Cal. See Desert Spring.

Cayce'’s Springs, Tenn., 98.

Cayuga Mineral Spring, N. Y., 27.

Cecil Alum Springs, Va., 55.

Cedar Bluff Sulphur Springs, Va., 56.

Cedarburg Springs, Wis., 151.

Cedar Spring, Ohio, 131, 134.

Cedar Springs, Mo., 164.

Cedar Springs, Tex., 125.

Central Spring, Vt., 19.

Central Springs, Ind., 135.

Cerro Gordo Springs, Ky., 107.

Cerulean Springs, Ky., 107.

Chalk Creek Hot Springs, (Colo., 188, 192.

Chalybeate Acid Springs, Miss., 95.

Chalybeate and Saline Springs, Ky., 107.

Chalybeate and Sulphur Springs, Ohio, 131.

Chalybeate Hill Springs, Ark., 119.

Chalybeate Mineral Spring, N.C., 74.

Chalybeate Spring, Colo., 188.

Chalybeate Spring, Oneida Co., Idaho, 181.

Chalybeate Spring, Mont., 178.

Chalybeate Springs, Alaska, 219.

Chalybeate Springs, Ga., 81, 84
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Chalybeate Springs, Ky., 107, 111.

Chalybeate Springs, 8. C., 79.

Chalybeate Springs, Wash. Ter., 218.

Chalybeate Well, Ill., 142.

Chamberlain Mineral Springs, Iows, 161, 168.

Chameleon Springs, Ky., 107.

Champion Spring (Saratoga), N. Y., 29, 88.

Champlain Spring, Vt.,19.

Chandler’s Spring, Tex., 125.

Chandler’s Springs, Ala., 89.

Chappaqua Spring, N. Y., 28.

Charleston Old Artesian Well, 8. C., 79, 80.

Charlestown Springs, N. H., 17.

Charlotte Mineral Spring, N. C., 74, 77.

Chatham Mineral Spring, N.C., 74, 77.

Cheltenham Springs, Mo., 165.

Chenowith's Black Sulphur Springs, Ohio, 131.

Cherokee Magnetic Mineral Springs, Iowa, 161,
163.

Cherokee Springs, Ark., 119.

Cherokee Springs, 8. C., 79.

Cherry Valley Phosphate Spring, N. Y., 28, 34.

Cherry Valley Springs, N. Y., 28, 34.

Chester Medicinal Spring, Vt., 19.

Chick’s Springs, S. C., 79.

Chilhowee Spring, Tenn., 99.

Chilhowee Sulphur Spring, Va., 55.

Chittenango White Sulphur Springs, N. Y , 28, 88.

Chlorine Springs, N. Y., 28, 35.

Chotean Springs, Mo., 165, 168.

Church Hill Alum Springs, Va., 55, 60.

Cincinnati Artesian Well, Ohio, 131, 133.

Cincinnati Sulpho-saline Spring, Ohio, 131, 183,

Cistern Lick Springs, Va., 55.

Claiborne Springs, La., 124.

Claremonde Chalybeate Spring, Ga., 81.

Clarendon Mineral Springs, Vt., 19, 20.

Clark’s Sulphur Springs, Mo., 165.

Clark’s Warm Springs, Mont., 178.

Clark’s Well, Ind., 135.

Clarktown Springs, Tenn., 99,

Claypole’s Chalybeate Spring, Va., 55

Clay Spring, Fla., 86.

Clear Creek Sulphar Springs, Ky., 107, 118,

Cleopatra Spring, Yellowstone Park, Wyo., 184.

Cleveland Mineral Springs, N.C., 74, 77.

CIiff Springs, Ala., 89.

Clifton Springs, N. Y., 28, 33.

Clifton Springs, Va., 55, 68.

Climax Springs, Mo., 165, 168.

Clinchdale Springs, Tenn., 99.

Clinton Spring, N. Y., 28.

Cluster Springs, Ark., 119.

Clysmic Springs, Wis., 151, 154.

Coal Valley Boiling Springs, Cal., 204.

Coats's Spring, Ind. See West Saratoga Springs.

Coffee Spring, Ala., 89.

Cohutta Springs, Ga., 81.

Coldbrook Mineral Springs, Maes., 23, 23.

Cold Soda Lake and Hot Springs, Cal., 204.

Cold Sulphur Springs, Va., 55, 50.

Coleman Springs, Tex., 125.

Coleman’s Well, Miss., 95.

Cole’s Soda Springs, Oreg., 215.

Cole's Springs, Mo., 165.

Colfax Mineral Springs, Iowa, 161, 162.

INDEX.

Collins Hill Spring, Conn., 25.

Colorado, mineral springs of, 188-193.

Columbia Chalybeate Spring, Mo., 165, 168.

Columbian Spring (Saratoga), N. Y., 29, 38.

Columbia Springs, Miss., 85,

Columbia Sulphur Springs, W. Va., 69.

Columbia White Sulphur Springs, N. Y., 28, 83.

Commonwealth Mineral Spring, Mass., 22, 23.

Congress Spring (Saratoga), N. Y., 29, 38,

Connecticut, mineral springs of, 25, 26.

Cook’s Springs, Ala., 89,

Cook’s Springs, Cal., 204.

Cooper’s Springs, Oreg., 215, 217.

Cooper’s Springs, Tenn., 99.

Cooper's Well (artesian), Miss., 95, 97.

Copeland’s Iron Spring, Ohio, 131.

Copeland Springs, Tenn., 99.

Copperas Springs, Mo., 185,

Cornelian Springs, Cal. See Tahoe Springs.

Corydon Artesian Well, Ind., 135.

Cottonwood Hot Springs, Colo., 188.

Court-House Spring, Ind. Ter., 123.

Cowhead Spring, N. C., 74, 77.

Coyner’s Sulphar Springs. Va., 55.

Crab Orchard Springs, Ky., 108, 111,

Crabtree’s Sour Wells, Tex., 125.

Cranmer Springs. Kans., 172.

Cranston Mineral Spring, R. 1., 24.

Crawford Spring, Tenn., 99.

Crawford Sulphur Spring, Ohio, 131.

Crawford Sulphur Springs, Ark., 119.

Creel White Sulphur Spring, Ky., 108.

Crescent Spring, Wis., 151.

Cresson Springs, Pa., 45, 47.

Creswell’s Sulphur Springs, N. C., 74.

Crimson Springs, W. Va., 69.

Crisp Springs, Tenn., 99, 103.

Crittenden Spring, Ky., 108.

Croton Springs, Arizona, 196.

Crystal Mineral Spring, Mass., 22.

Orystal Mineral Springs, Ark., 119

Crystal River Springs, Fla., 86.

Crystal Spring Maine, 14.

Crystal Springs, Napa Co., Cal., 204.

Crystal Springs, San Mateo Co., Cal., 204.

Crystal Springs, Mo., 165.

Crystal Springs, N. Y., 28, 35.

Crystal Springs (Saratoga), N. Y., 29, 38.

Crystal Sulphur Springs, Va., 55

Cullen’s Springs, Oreg., 215.

Cullum's Springs, Ala., 89, 92.

Cumberland Spring, R. L., 24.

Cuyahoga Lithia and Magnesia Springs, Ohio
131, 133

D.

Daggers Spring, Va., 55.

Dakota, mineral springs of, 159-161.
Dakota Hot Springs, Dak., 160.

Dalby Springs, Tex., 125.

Daniel Mineral Springs, Ga., 81, 85.
Dansville Mineral Springs, N. Y., 28,
Dardanelle Sulphur Springs, Ark., 119. .
Darien Mineral Springs, N. Y., 28.
Darling’s Mineral Springs, R. I., 24.
Darrow Spring, N. Y., 28.
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Davis Spring, Ala., 89.

Davis Spring, Ky., 108, 118.

Davis’s Sulphur Springs, Mo., 165.

Dawson's Springs, Mo., 165.

De Barry Mineral Spring, Fla., 86.

Deep Rock Springs, N. Y., 28, 85.

Deer Lick Springs, N. Y. See Seneca Spa Spring.

De Foe's Mineral Well, 111., 142.

De Gonia Springs, Ind., 135, 138.

De Hart’s Springs, N.C., 74.

Delaware, mineral springs of, 51.

Delaware White Sulphur Spring, Ohio, 181.

De Luz Hot Springs, Cal., 204.

Denham Springs, La., 124.

Dennison's Mineral Well, N.C., 74, 78.

Denny Springs, Wash. Ter., 218.

Des Chates Hot Springs, Oreg., 215, 217.

Desert or Cave Spring, Cal., 204.

De Soto Mineral Springs, Ark., 119.

De Soto Mineral Springs, La., 124.

Dexter Chalybeate Spring, Me., 14.

Diamond Rock Mineral Well, N. Y., 28.

Dibrell Spring, Va. See Daggers Spring.

Dickson’s Sulphur Spring, Va., 55.

Dillard’s Springs, Va., 55.

Distriot of Columbia, mineral springs of, 54.

Dixon's Oakland Spring, Tenn., 99.

Dixon Springs, Ill., 142.

Dixon Springs, Mo., 165.

Double Hot Springs, Nev., 198.

Doubling Gap White Sulphur Springs, Pa., 45.

Dougherty’s Springs, Ga., 81.

Dovepark Springs, Ark., 119.

Doxtatter’s Mineral Well, N. Y., 28, 34.

Draper’s Springs, Tenn., 99.

Dr. Davis's Spring, Ala., 89.

Drennon Springs, Ky., 108.

Dripping Springs, Ky., 108.

Dr. Soupan's Hot Sulphar Spring, Cal., 204.

Dryden Springs, N. Y., 28.

Dauffau's Sulphur Wells, Tex., 125.

Dunbar’s Mineral Spring, Towa, 161, 162.

Dunlap’s Chalybeate Springs, Tenn., 99.

Dunn's Spring, Tenn , 99.

Dunseith Mineral Spring, Dak., 160.

Dupont’s Artesian Well, Ky. See Louisville Ar-
tesian Well.

E.

East Clarion Spring, Pa., 43, 48.

Eaton Mineral Well, Ohio, 131.

Eaton Rapids Magnetic Springs and Well, Mich.,
145, 147.

Eaton's White Sulphur Well, Ind., 135, 188.

Ebeeme Spring, Mo., 14, 16.

Echinus Geyser, Yellowstone Park, Wyo. Ses
Gibbon Geyser Basin, Yellowstone National
Park Springs.

Echo Grove Mineral Spring, Mass., 22, 23.

Edmondson’'s Spring, Va., 55.

Edmondson's Springs, Ark.. 119,

Eggleston Springs, Va. Ses New River White
Sulphur Springs.

Elbert Iron Spring, Colo., 188.

Eldorado Springs, Ark., 119.

Eldorado Springs, Cedar Co., Mo., 165.

Bull. 32—15
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Eldorado Springs, Oregon Co., Mo., 165.

Eldorado Springs, Tenn., 99.

Electro-Magnetic Springs, Ohio, 181, 183,

Elgin Spring, Vt., 19.

Elkhorn Springs, N. Y., 28.

Elkmont Springs, Tenn., 99.

Elko Hot Springs, Nev., 108.

Elk Springs, Mo., 165. '

Ellendale Chalybeate Springs, N. C., 76.

Ellerbe Springs, N. C., 75, 77.

Ellis Spring (Saratogs), N. Y., 29.

Ellis's Spring, Ala., 89.

Elliston’s Sulphur Springs, Ky., 108, 114.

Ellis Well, Mo., 165, 168.

Elm Store Springs, Ark., 119.

El Paso de Robles Hot and Cold Sulphur Springs,
Cal., 204, 210. -

Emigrant Warm Spring, Mont., 178, 180.

Empire Spring (Saratoga), N. Y., 29, 38.

England’s Mineral Well, Ark., 119,

Ennall's Spring, Md., 52.

Ephrata Spring, Pa., 45.

Epperson Springs, Tenn., 99.

Epsom Spring, Lincoln Co., Ky., 108, 112,

Epsom Spring, Trimble Co., Ky., 108.

Epsow Springs, Tenn., 99.

Erie Sulphur Springs, Mich., 145.

Erkenbrecker's Salt Well, Ohio, 131, 188,

Erwin Spring, Tenn., 99.

Esculapia Springs, Ky., 108.

Estes Park Springs, Colo., 188, 101.

Estill Springs, Ky., 108, 111

Estill Springs, Tenn., 99.

Euzeptic Springs, N. C., 75.

Eureks Spring (Saratoga), N. Y., 29, 89.

Eureka Springs, Ark., 119, 122.

Eureka Springs, Wis., 152, 154.

Everett Crystal Spring, Mass., 22, 23.

Everett’s Springs, Ga., 81.

Ewing Springs, N.C., 75.

Excelsior Spring, N. Y., 28, 85.

Excelsior Spring (Saratoga), N. Y., 29, 39.

Excelsior Springs, Ark., 119.

Excelsior Springs, Mo., 165.

F.

Fairchild's Potash Sulphar Springs, Ark., 119,
Fair Ground Springs, Ind., 185.

Fairport Mineral Springs, N. Y., 28.
Fairview Mineral Spring, Mo., 165, 169.
Fairview Springs, Tex., 125, 127.

Falling Spring, Va., 55.

Farmville Lithia Springs, Va., 55, 60.
Fauquier White Sulphur Springs, Va., 55, 60.
Fayette Springs, Pa., 45, 46.

Fellow's Grove Spring, Iowa, 162,

Fernvale Springs, Tenn., 99, 103.

Ferrolithic Spring, Ga., 81.

Fike's Lick Springs, Mo., 185.

Fish Springs, Utah, 185.

Flat Rock Spring (Saratogs), N. Y., 29, 89.
Flint's Magnetic Springs, Mich., 145.

Flint Stone Mineral Spring, Md., 52, 58.
Floding Springs, W. Va., 69.

Flood's Chalybeate Spring, Ark., 129.
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Florida, mineral springsof, 85-87.

Florida Springs, N. Y., 28,86

Flowing Spring, Kans., 172, 176.

Flowing Wells, Rosenkrans Park, Iowa. Ses Big
Mineral Spring.

Foley's Epsom Springs, Ky., 108, 112.

Foley Springs, Oreg., 215, 217.

Ford Springs, Mo., 165.

Fort Scott Artesian Well, Kans., 172, 178.

Fountain Spring, Wis., 152, 164.

Fox Springs, Ky., 108.

Frankfort Springs, Pa., 45.

Franklin Spring (Ballston), N. Y., 27, 88.

Franklin Springs, Ala., 89.

Franklin Springs, Ga., 81, 85.

Franklin Springs, Miss., 95.

Franklin Springs, N. Y., 28.

Franktown Hot Springs, Nev., 108.

French Lick Springs, Ind., 185, 188.

Fresno Hot Springs, Cal., 204.

Fruitport Artesian and Magnetic Well, Mich., 145,
147,

Fryeburg Spring, Maine, 14, 16.

Fry's Soda Spring, Cal., 204.

Fullwood Springs, Ga., 81.

Fulton Wells, Cal., 204, 210.

G.

Galbraith's Springs, Tenn., 99, 108.

Ganymede Spring, 111, 142.

Gap Springs, Ark., 120.

Garnett Springs, Ga., 81.

Garrett Spring, 8. C., 79.

Gary Mineral Spring, Dak., 160.

Geisinger Spring, Minn., 138.

Genoa Hot Springs, Nev. Ses Walley’s Hot
Springs. :

Georgis, mineral springs of, 81-85.

Gettysburg Katalysine Spring, Pa., 45, 47.

Gettysburg Lithia Spring, Pa., 45, 48.

Geuda Springs, Kans., 172.

Geyser, N. Mex., 104.

Geyser, Utah, 185.

Geysers, Sitka, Alaska, 219.

Geyser Soda Spring, Cal., 205.

Geyser Spa Spring, Cal.. 211.

Geyser Springs, Sonoma Co., Cal., 204.

Geyser Springs (Saratoga), N. Y., 29, 89.

Gibson's Spring, Tenn., 99.

Gibson Wells, Tenn., 99.

Gihon Springs, Wis., 152, 164.

Gilbert, G. K., on thermal springs, 176.

Gilbert's Hot Springs, Nev. See Sue Hot Springs.

Gillen's White Sulphur Springs, Ark., 120,

Gilroy Hot Springs, Cal., 205.

Girard Mineral Well, Kans., 172, 174.

Given's Hot Springs, Idaho, 181.

Glen Alpine Mineral Springs, Cal., 205.

Glen Alpine Spring, N.C., 75, 77.

Glen Ella Springs, Ga., 81.

Glen Flora Springs, Ill., 142, 144.

Glenn's Chalybeate Spring, Tenn., 99, 104

Glenn Spring, Wis., 152, 154.

Gle :n Springs, 8.C., 79, 80.

Glenn's Spring, Ga., 81.

INDEX.

Glover’s Springs, Tenn., 89.

Godbold Mineral Well, Miss., 95, 97.

Golconda Hot Springs, Nev., 198

Golden Springs, Ala., 89.

Goldsborough Springs, Md., 52.

Gomber’s Well, Wis., 152.

Gooch Mineral Springs, Tex., 125.

Goodrich Spring, Nev., 188.

Gordon Springs, Ga., 82.

Gordon’s Spring, Cal., 205.

Goreham's Lick, Mo., 163.

Gower's Springs, Ga., 82.

Grahawm's Springs, Tenn., 89.

Grand Haven Mineral Spring, Mich., 145, 148.

Grand Ledge Magnetic W ells., Mich., 145

Granite Creek Hot Spring, Nev., 188.

Gray's Mineral Spring, Ark., 120.

Grayson's Hot Springs, Mont., 178.

Grayson Springs, Ky., 10§,112, 113.

Grayson’s Sulphur Springs, Va., 55.

Great Spirit Spring, Kans., 172, 175.

Greenbrier White Sulphur Springs, W. Va., 69, 72.

Greencastle Springs, Ind., 135, 188.

Green Cove Springs, Fla., 86.

Greene Springs, Ala., 89.

Green Lawn Springs, 1ll., 142.

Green Mineral Spring, Ohio, 131, 133.

Green's Chalybeate Springs, Ark., 120.

Green Sulphur Springs, W. Va., 69.

Greenwood Spring, Miss., 95.

Grey Sulphur Springs, W. Va., 69, 72.

Griffin's Mineral Spring, 8. C. See Ambler's Min-
eral Spring.

Grigsby’s (R. B.) White Sulphur Mineral Spring,
Ky., 108.

Grizzly Cafion Springs, Cal., 205.

Grove Springs, N. Y., 28.

Gailford Mineral Springs, Vt., 19, 20.

Guinn's Spring, W. Va., 69.

Gum Springs, Ark., 120.

Gunpowder Spring, Tex., 125.

Guylyck & Gaylord’s Spring, Pa., 45, 49.

Gypsum Spring, Ariz., 196, 197.

Gypsum Spring, Iowa, 162, 163.

Gypsum Spring, Nev., 198.

H.

Hacket's Spring, Wis., 152,154,

Haddon Mineral Well, Kans., 172, 175.
Hafer's Chalybeate Springs, Pa., 45,46.
Hagan's Springe, Va., 56.

Hagenbush Spring, Mo., 165.

Hager's Spring, Tenn., 99.

Hale & Goff’s Springs, Tenn., 100.

Hale's Red and White Sulphur Springs, Tenn., 89.
Halleck’s Spring, N. Y., 28, 85.

Humilton Spring (Saratoga), N. Y., 29, 89.
Hampton Springs, Fla., 86.

Hancock Springs, Tex., 125.

Hanna Spring, Tex., 125.

Hapgood Hot Springs, Mont., 178.

Harbin Springs, Cal., 205.

Hardin Spring, Ky., 108.

Hardinsville Sulphur Springs, Ky., 108.
Hardy White Sulphur Springs, W. Va., 69.
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Harkin's Sulphur Springs, Ind. Ter., 123.

Harrell Springs, Ala., 89, 93.

Harriman’s Spring, Wis.
Springs.

Harriman's Sulphur Spring, Mo., 165, 169.

Harrington Springs, Vt., 19.

Harrison's Mineral Spring, Va., 56.

Harrison Springs, Miss., 95.

Harrie Sulphur Springs, Tenn., 100.

Harrodsburg Springs, Ky., 108, 114.

Harrowgate Springs, N. Y., 28.

Hartford Cold Springs, Me., 14, 16

Hartford Sulphur Springs, Ind., 135, 188.

Hartsel Hot Mineral Springs, Colo., 188, 192.

Hartaville Spring, Ind., 185.

Hart Well, W. Va., 70, 73.

Hatchinhama Lake, Cal., 205.

Hathorn Spring (Saratoga), N. Y., 29, 89.

Hauman Hot Springs, Colo., 188.

Hawkins's Chalybeate Springs, Ind., 185, 189.

Haynes Mineral Spring, Vt., 19.

Haywood White Sulphar Springs, N. C., 75.

Hazel Dell Springs, Miss., 95.

Healing Springs, Ala., 89.

Healing Springs, N. C., 75.

Healing Springs, Va., 56, 60.

Heard’s Spring, Ga., 82. .

Helena Hot Springs, Mont., 178, 180.

Helicon Springs, Ga., 82, 85.

Henderson Mineral Springs, N. C., 75.

Henderson's Springs, Tenn., 100,

Heneks' Mineral Springs, Kans., 172, 174.

Henryson's Artesian Well, Iowa, 162, 168.

Hensley’s Mineral Springs, Cal., 205.

Henson Spring, Fla., 88.

Henson's White Sulphur Springs, N. C., 75.

Hibbs's Soda Springs, Cal., 205.

Hickman’s Springs, Ky., 108, 114.

Hiockory Creek Sulphur Spring, Ark., 120.

Higgins Spring, Ind., 135.

Highgate Springs, Vt., 19, 21.

Highland Springs, Cal., 205, 212.

High Rock Spring, Cal., 205.

High Rock Springs (Saratoga), N. Y., 29, 89,

Hilgard, E. W., on mineral springs of Mississippi,
9.

Hinson Spring, Tenn., 100.

Holbrook Mineral Spring, Conn., 25.

Holdeman’s Artesian Well, Ill., 142.

Holly Spring, R. 1., 24.

Holsom-Back Springs, Miss., 96.

Holston Springs, Va., 56, 60.

Holston Sulphur Springs, Va. See Chilhowee
Sulphur Spring.

Hoosier Spring, Fla., 86.

Hopkinton Springs, Mass., 22.

Horeb Mineral Spring, Wis., 162, 154.

Horn's Mineral Springs, Tenn., 100.

Horseshoe Springs, La., 124,

Hosea Saline Sulphur Springs, Ind., 185.

Hos-bi-ti-to Spring, Ariz., 196.

Hot Borate Springs, Cal., 205, 211.

Hot Mud Springs, Cal., 205.

Hot Springs, Alaska, 219.

Hot Springs, on Rio San Francisco, Ariz., 196,
197.

See Tellulah Minera.
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Hot Springs, Ark., 120, 122,
Hot Springs, Paoha Island, Mono Lake, Cal., 205,
212

Hot 3prings, South Fork, Navajo River, Colo., 188,
191.

Hot Springs, north of Fisbing Falls, Idaho, 181,
182.

Hot Springs, Nev., 198, 199, 202.

Hot Springs, Tex., 125,

Hot Springs, near Salt Lake, Utah, 185, 187.

Hot Springs, Va., 56, 61.

Hot Sulphur Springs (Middle Park), Colo., 188, 101.

Hot Sulphur Springs, Juab Co., Utah, 185,

Hough'’s Spring, Cal., 208

House's Mineral Spring, 11, 142.

Houtze's Sulphur Springs, Mo., 165,

Howard Lick, W, Va., 70, 73.

Howard Springs, Cal., 206.

Howard Springs, Tenn., 100.

Howard's Sulphur Well, Ky., 108, 114.

Howell Mineral Springs, Ky., 108.

Howell’s Spring, Ala., 89.

Howland Springs, Obio, 181.

Hubbard’s Mineral Springs, Ark., 120.

Hubbardston Magnetic Spring, Mich., 145, 148,

Hudson’s Hot Springs, N. Mex., 194,

Huffstetter's Chalybeate Springs, Ind., 186,

Hugenot Springs, Va., 56.

Hughes's Springs, Tex., 125.

Humboldt Salt Well, Minn., 158, 159.

Humphrey's 8pring, W. Va., 70, 78.

Hunter's Epsom Well, Mo., 165.

Hunter's Hot Springs, Mont., 178, 180. .

Hunter's Magnetic Mineral Fountain, Wis., 153,
154.

Hurricane Springs, Tenn., 100, 104.

Hutchinson’s Sulphur Springs, Ark., 120.

Hygeia Spring, Wis., 152, 164.

Hynson'’s Iron Mountain Springs, Tex., 125.

L

Idabo, mineral aprings of, 181, 182,

Idaho Hot Soda Springs, Colo., 188, 182,

ldaho Springs, Tenn., 100.

Ilinois, mineral springs of, 142-144.

Indiana, mineral springs of, 134-141.

Indian Encampment Spring (Saratoga), N.Y., 29.

Indian Spring, Ky., 108, 114.

Indian Springs, Ga., 82, 85.

Indian Springs, Ind., 136, 139.

Indian Springs, Mo., 165.

Indian Territory, mineral springs of, 128,

Inglewood Springs, Minn., 158, 159.

Inlow Springs, Ind., 136.

Innis Sulphur Well, Ky., 108.

Todine Spring, N. Y. See Star Spring, Saratoga
Springs.

Iodine Springs, Vt., 19,

JTodo-magneaian Springs, Wis., 162, 164.

Tola Mineral Well, Kan., 172, 178.

Iowa, mineral springs of, 161-168.

Iowa Acid Spring, Iowa, 162,

Irondale Springs, W. Va., 70, 78.

Iron Hill Springs, Va., 56.

Iron Lake Springs, Colo., 189.

Iron Spring, Cal., 208.
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1ron Spring (Ballston), N.Y., 27.
Iron Springs, Colo., 189.

Iron Springs, Utah, 185.

Iron’s Sulphur Spring, Ark., 120.
Tuks Mineral Springs, Miss., 96.

J.

Jackson Springs, Ala., 89.

Jackson Springs, N.C., 75.

Jacob’s Artesian Well, Wis., 152, 154.

James Mineral Spring, Ky., 108.

Jarrett Springs, Tex. See Red Springs.

Jemes Hot Springy, N. Mex., 194, 195.

Jenkins's Springs, Ala., 89.

Jenkins White Sulphur Springs, Tenn., 100.

Jericho Springs, Mo., 165.

Jesse’s Mineral Well, Ky., 108.

Johnson's Wells, Ala., 89, 93.

Jones's Sulphur Well, Tenn., 100, 104.

Jones's Warm Spring, Utah, 185, 187.

Jones's White Sulphur and Chalybeate Springs,
N.C., 75.

Jordan Alum Springs, Va.. 56, 62.

Jordan's Mineral Well, Wis., 152, 154.

Jordan’s Springs, Kans., 172.

Jordan's Springs, Tenn., 100.

Jordan White Sulphur Springs, Va., 56, 63.

Jug Spring, Yellowstone Park, Wyo. &Ses Lower
Geyser Basin, Yellowstone National Park
Springs.

K.

Kanawha Saline Spring, W. Va., 70.

Kane Geyser Well, Pa., 45, 48.

Kane Sulphur Spring, Pa., 45.

Kannal Spring, Ind., 136.

Kansas, mineral springs of, 171-175.

Kansas Mineral Wells, Kans. Ses Manhattan Ar-
tesian Mineral Wells.

Katahdin Mineral Springs, Me., 14.

Kellum Sulphur Springs, Tex., 125.

Kendall County Mineral Spring, Tex., 125, 127.

Kentucky, mineral springs of, 106-118.

Kentucky Alum Springs, Ky., 108, 114.

Kenyon's Mill Spring, Conn., 25.

XKern's Springs, Va., 56.

Keassler Springs, Tex., 125.

Kia-li-a-gee Springs, Ind. Ter., 128.

Ximberling Springs, Va., 56, 63.

Xinersley's Well, Iowa, 162.

Kingsley Springs, N. Y., 28.

King's Mineral Springs, Ind., 136.

King’s Sulphur Springs, Tenn., 100

Kingston Springs, Tenn., 100.

Kirby Springs, S.C., 79.

Kirk Spring, Ky., 108.

Kissingen Spring (Saratoga), N. Y., 30, 40.

Kitson's Springs, Oreg., 215, 217.

Kittanning Mineral Spring, Pa., 45, 48.

Kittrell Springs, N. C., 75, 78.

Klippert's Spring, Tenn., 100.

XKnightstown Springs, Ind., 136.

Knisely's Springs, Ohio, 181.

Knoll Springs, Utah, 186.

Kuttawa Mineral Springs, Ky., 108, 118.

Kyle's Hot Springs, Nev., 109,

INDEX.

L.

Labatt's Springs, La., 124.

Lafayette Artesian Well, Ind., 136, 139.

Lafayette Springs, Miss., 96.

Lake Auburn Mineral Spring, Me., 14, 16.

Lake Sulphaur Spring (Saratoga), N. Y., 29.

Lambden's Mineral Springs, Ind., 136.

Landreth’s Mineral Well, Mo., 165, 169.

Lane Mineral Springs, Cal., 206.

Lane’s Spring, Cal., 206.

Lansford Spring, Ala., 89.

Lansing Magnetic Well, Mich., 145, 148.

Las Cruces Hot Sulphur Springs, Cal., 206.

Las Vegas Mineral and Hot Springs, N. Mex., 194,
195.

Las Vegas Springs, Nev., 199.

Latonia Springs, Ky., 108.

Lauderdale Springs, Miss., 96, 97.

Lava Spriogs, Ariz., 196.

Lawrence Mineral Springs, Ga., 82.

Lawrence's Chalybeate Spring, N.C., 78.

Lay's Springs, Ala., 90.

Leach’s Hot Springs, Nev., 199.

Lea's Springs, Tenn., 100.

Leay's Springs, Ark., 120.

Lebanon Thermal Spring, N. Y., 28, 85.

Lebanon White Sulphur Springs, Va. Ses Ed-
mondson’s Spring.

Lee's Spring, Ala., 80.

Lee's Springs, Ark., 120.

Lee's Springs, Kans., 172.

Legg's Springs, Gs., 82.

Leinster Springs, N. C., 76.

Lemen's Chalybeate Springs, Ark., 120.

Lemon Springs, N. C., 75.

Len-a-pe Magnetic Springs, Ohio, 181, 183.

Leonoland Spring, Tex., 125.

Le Outre Lick Springs, Mo., 165.

Le Roy Springs, Wyo., 183,184.

Leslie Magnetic Wells, Mich., 146, 148.

Lethean Spring, Wis., 152, 154.

Lewis Centre Sulphur Springs, Ohio, 181.

Lewis Spriug. Mo., 165, 169.

Lewis Spring, N. C., 75.

Lexington Mineral Well, Ky., 108.

Liberty Hot Springs, Colo., 189, 163.

Liberty Springs, Va., 56.

Lick Springs, Cal. Ses Tuscan Springs.

Lifsey’s Warm Spring, Ga., 82.

Ligon's Springs. Ala., 90.

Limestone Springs, S. C., 79.

Lincoln Vallev Warm Springs, Idaho, 182.

Lindsay's Lick, Mo., 165.

Line Spring, Tenn., 100.

Linkville Springs, Oreg., 215.

Linsey's Mineral 8pring, Ky., 108.

Linwood Spring, Iowa, 162.

Linwood Springs, Fla., 86, 87.

Lithia Springs, Va., 56.

Little Geysers, Cal., 208.

Little Yosemite Soda Springs, Cal., 206, 213

Litton’'s Seltzer Spring, Cal., 208, 211.

Livingston Artesian Well, Ala., 90, 92.

Livingston Warm Springs, Mont., 178, 180.

Lloyd’s Spring, Md., 62.
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Lockport Mineral Spring, N. Y.. 29, 35.

Locomotive Springs, Utah, 186.

Lodi Artesian Well, Ind., 136, 139.

Lone Fountain, Va., 56.

Longmuir's Well, N. Y. See Doxtatter's Mineral
Well.

Long’s Springs, La., 124.

Loudermilk Sulphur Spring, N. C., 75.

Louisburg Gas Wells, Kans., 172.

Louisiana, mineral springs of, 123, 124.

Louis Spring, Mo., 166.

Louisville Artesian Well, Ky., 108,115,

Louisville Springs. Kaus., 172,

Lou-Lou Fork Hot Springs, Mont., 178.

Love's Springs, S. C., 79.

Lovett Sulphur Springs, Pa., 45.

Lower Soda Spring, Oreg., 215.

Lower Soda Springs, Cal., 206.

Lowe’s Spring, Wis., 152, 155,

Low's Sulphur Springs, Tenn., 100.

Lubec Saline Springs, Me., 14, 15.

Ludlow Mineral Spring, Me., 14.

Lunenburg Chalybeate Mineral Spring, Vt., 19.

M.

MoAllister Springs, Mo., 166.

MoBride's Spring, Tenn., 100.

MoBride's Springs, N. C., 75.

MoCalister's Soda Springs, Oreg., 215.

McCarthy’s Hot Springs, Cal., 206.

McCarthy's Mineral Springs, Pa., 45, 48.

McCorkle's Spring, Ala., 90.

McDaniel’s Mineral Springs, Il1., 142.

McElroy’s Spring, Pa., 45.

McEwen'’s Springs, Tenn., 100.

McHenry’s Thermal Spring, Va., 58, 60.

Machiasport Spring, Me., 14.

Mack’s Sulphur Springs, Tenn., 100.

McVitty's Spring, Pa., 46, 48.

Madison Spring, Ga., 82.

Madrid Springs, N. Y., 29.

Madrone Mineral Spring, Cal., 206.

Magnesia Spring, Fla., 86.

Magnesia Spring, Ga., 82.

Magnesia Spring, W. Va., 70, 7.

Magnesia Springs, Va., 56.

Magnetic Spring, Iowa, 162.

Magnetic Springs, Cal., 206.

Magnetic Well, Wis., 1562, 154.

Magnolia Spring, Ga., 82.

Maine, mineral springs of, 13-16.

Major Shever Sulphar Springs, Ala., 90.

Malheur River Springs, Oreg., 215.

Mammoth Hot Springs (Yellowstone National
Park), Wyo., 184.

Mammoth Spring, Ark., 120.

Mammoth Well, Ky., 108.

Manasquaan Spring, N. J., 42.

Manganus Springs, N. C., 75.

Manhattan Artesian Mineral Wells,Kans.,172. 173.

Manitou Springs, Colo., 189, 192,

Marion Artesian Well, Ind., 136, 139.

Market Square Spring, Wis., 152, 155.

Mark West Springs, Cal., 206.

Martin Springs, Tex., 125.
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Martin’s Spring, Vt., 19.

Maryland, mineral springs of, 51-53.

Massachusetts, mineral eprings of, 21-23.

Massanetta Mineral Springs, Va., 56, 63.

Massena Springs, N. Y., 29, 37.

Massie’s Sulphar Spring, Ohio, 131.

Matilija Hot Springs, Cal., 206.

Matthew Orian’s Well, Ohio. See Wyandot Mag-
netic Well.

Matthew’s Warm Springs, Mont., 178, 180.

Mattock's Spring, Ark., 120.

Maulsby’s Spring (Well), Iowa, 162.

Maybury Springs, Ark., 120.

Mayfield's Spring, Ind., 136.

May’s Springs, Pa., 45, 48.

Mechem's Spring, W. Va., 70.

Medical Lake, Wash. Ter., 218.

Medioine Creek Hot Springs, Mont., 178.

Medicine Creek Spring, Dak., 160, 161.

Melroso Springs, Tenn., 100.

Mendon Mineral Springs, Mass., 22.

Meramec Springs, Mo., 166.

Merriwether’s Epsom Springs, Mo., 166.

Mershon'’s Black Sulphur Springs, Ohio. See
Chenowith’s Black Salphur Springs.

Mesquit Springs, Nev., 199.

Messinger's Sulphar Spring, Ohio, 131.

Michigan, mineral springs of, 145-150.

Michigan Congress Spring, Mich. See Lansing
Magnetic Well.

Middleton Spring, Tex., 125.

Middletown Mineral Springs, Vt., 19, 20.

Midland Magnetic Well, Mich., 146, 148.

Milburn Springs, Ind., 136.

Miles City Artesian Well, Mont., 178, 180.

Milford 8prings, N. H., 17.

Milhour Springs, Ala., 90.

Millborough Springs, Va., 56.

Mill Creek Apollinaris Spring, Mont., 178, 180.

Milldale Mineral Well, Ky., 115.

Miller’s Hot Springs, Nev., 199.

Miller's Mineral Well, Ky., 108.

Mills’s Mineral Spring, Cal., 206.

Millstead’'s All Healing Mineral Spring, N.C., 76

Mineral Artesian Wells, Ind., 136.

Mineral Hill Hot White Sulphur Springs, Nev.
199.

Mineral Hill Springs, Tenn., 100.

Mineral Park Bitter Springs, Ariz., 196, 197.

Mineral Park Well, Colo., 189.

Mineral Rock Spring, Wis., 152, 155.

Mineral Spring, Encino Ranch, Cal., 206, 213.

Mineral Spring, Grizzly Cafion, Cal., 206.

Mineral Spring, Kans., 172.

Mineral Spring, near Irvine, Ky., 109, 115.

Mineral Spring (Pool), Shutesbury, Mass., 22.

Mineral Spring Artesian Well, Wis., 152.

Mineral Springs, Apache Co., Ariz., 198.

Mineral Springs, Conn., 25.

Mineral Springs, Coweta County, Ga., 82.

Mineral Springs, La., 124. )

Mineral Springs, Cayuga Co., N. Y., 29.

Mineral Springs, Schoharie Co., N. Y., 29.

Mineral Springs, W. Va., 70.

Mineral Springs and Artesian Wells, Ind., 186.

Mineral Well, Bates Co., Mo., 166.
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Mineral Well (Pierre), Dak., 160, 161.
Miuneral Well, Ind., 136.

Mineral Well (Smith's Grove), Ky., 109, 115.
Mineral Well, Mich., 146.

Mineral Well (Tracy Station), Minn., 158, 169.
Mineral Well, N. C., 75,78,

Mineral Well, Ohio, 132.

Mineral Well, S. C., 80.

Mineral Well, W. Va., 70.

Mineral Wells (artesian), Iowa, 162.
Mineral Wells, Miss., 96.

Mineral Wells, 'Palo Pinto County, Tex.,126, 127.
Minerva Mineral Spring, Ind., 136.
Minnehaha Spring (Saratoga), N. Y., 29.
Minnequa Springs, Pa., 45.

Minnesota, mineral springs of, 158, 159.
Mint Spring, Mo., 166.

Misenheimer’'s Sulphur Springs, N.C., 75.
Mishenvan's Springs, N. C., 75.

Missisquoi Spring, Vt., 19.

Mississippi, mineral springs of, 94-97.
Mississippi Springs, Miss., 96.

Missouri, mineral springs of, 164-170.
Mitchell’s Chalybeate Springs, Ark., 120.
Mixed Spring, Ky., 109. ’
Moodyville Mineral Springs, Kans., 172.
Mooresburg Spring, Tenu., 100.

Moore's Springs, Ala., 90.

Mooresville Mineral Springs, Mo., 166, 169.
Moorman Well, Mich., 146, 150.

Monagaw Sulphureted Springs, Mo., 166.
Moncrief Spring. Fla., 86.

Mono Basin Warm Springs, Cal., 206, 212.
Mono Lake, Cal., 206, 212.

Monroe Hot Springs, Ariz., 196.

Monroe Spring (Saratoga), N. Y., 29.
Monroe Springs, N. Y., 29,

Montana, mineral springs of, 177-180.
Montebello Springs, Vt. See Newbury Springs.
Montesano Springs, Mo., 168, 170.
Montgomery White Sulphur Springs, Va., 56.
Montvale Springs, Tenn., 100, 104.

Morgan Springs, Tenn., 100.

Morrison Springs, Colo., 189.
Moultonborough Mineral Spring, N. H., 17.
Mound Soda Spring, Colo., 189.

Mound Springs Utah, 186.

Mound Valley Spring, Kans., 172.
Mountain Glen Hot Springs, Cal., 206.
Mountein Valley Springs, Ark., 120, 122.
Mount Airy Springs. GGa., 82.

Mount Clemens Mineral Springs, Mich., 146.
Mount Mineral Springs, Mass., 22.

Mount Nebo Springs, Ark., 120.

Mount Nebo Springs, Tenn., 100.

Mount Royal Springs, Fla., 86.

Mount Vernon Mineral Springs, N. C., 75.
Mount Zircon Spring, Me., 14.

Muddy Springs, Nev., 200.

Mud Spring, Ky. See Suddnth Spring.
Mud Springs, Nev., 200.

Moultona Springs, Miss., 96.

Mungel's Springs, Va., 56.

Murphy's Seven Springs, Kans., 172, 173.
Murray's Springs, Ky., 109, 115.

Mustard’s Mineral Springs, Va., 56.

INDEX.

N.

Nanticoke Sulphur Springs, N. Y., 20.

Napa Soda Springs, Cal., 207, 211

Nashville Sulphur Spring (artesian), Tenn., 106.

National Springs, Ark. 120.

Nave's Warm Spring, Mont., 178.

Nebraska, mineral springs of, 171.

Nelson Springs, Nev., 200.

Nemahbin Mineral Springs, Wis., 152, 165.

Nevada, mineral springs of, 107-202.

Nevada Mineral Springs, Mo., 166.

Nevien's Sulphur Springs, Ky., 109,

Newark Magnetio Springs, Ohio, 132.

New Baden Springs, Mo., 166, 169.

Newbury Springs, Vt., 19, 21.

New Hampehire, mineral springs of, 17, 18.

New Hollands Spring, Ga., 82.

New Jersey, mineral springs og 42, 43.

New Mexico, mineral springs of, 193-195.

New Point Comfort Springs, Ind. See Hosea Saline
Sulphur Springs.

Newport Saulphur Springs, Fla., 86.

New River White Sulphur Springs, Va., 56.

New Saratoga Springs, Wis., 1562, 155.

Newsom's Arroyo Grande Warm Springs, Cal., 207

Newsom's Springs, Ala., 80.

New Sour Lake, Tex. See Saratoga Springs, Tex.

New Spring, 8. C., 80.

Newton & Jenney, on mineral springs of Dakots, -
160.

Newton Springs, Ark., 120.

New York, mineral springs of, 26-41.

North Carolina, mineral springs of, 74, 78.

Northern Atlantic States, mineral springs of,
12-49.

Northern Central States, mineral springs of, 128
175. .

North Waterford Springs, Me., 14, 15.

North Wolcott Spring, Vt., 19.

Norwalk Mineral Well, Wis., 152.

Norwood Springs, Tenn., 100.

Not-tahn-de-let Spring, Ariz.; 196.

Nunda Mineral Springs, N. Y., 29, 85.

0.

Oak Orcbard Acid Springs, N. Y., 29, 37.
Oakton Springs, Wis., 152, 155.

Ocean Springs, Miss., 96, 97.

Ochee Springs, R. I, 24.

Oconce Chalybeate Springs, Ga., 82.

Oconee White Sulphur Spring, Ga., 82.
Ogemaw Mineral Springs, Mich., 146.

Ohio, mineral springs of, 130-134.

Ohio Magnetic Spring, Ohio, 132.

Ojo Azufre, New Mex., 194.

Ojo Caliente (Grant Co.), New Mex., 194.
Ojo Caliente (Joseph’s), New Mex., 194, 195.
Ojo Caliente (Sorocco Co.), New Mex., 194.
Ojo Caliente (Valencia Co.), New Mex., 184.
Ojo Sarco (Taos Co.), New Mex., 194.

Qjos de los Caballos, Colo., 189.

0Old Red Spring (Saratoga), N. Y., 29, 40.
Oleson’s Sulphur Springs, Wis., 152.

Oliver Springs, Ky., 109.

Oliver Springs, Tenn., 101.
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Olympian Springs, Ky., 109, 116, 117.

Opal Spring, Yellowstone Park, Wyo. Bee Gib-
bon Geyser Basin, Yellowstone National Park
Springs.

Ophir Mine Water, Nev., 200.

Orange Spring, Fla., 86.

Oregon, mineral springs of, 215-217.

Orbkmney Springs, Va., b6, 64.

Orrick’s Sulphur 8pring, W. Va., 70.

Orton, Eaward, on mineral spr ings of Ohio, 130.

Osceola Springs, Mo., 166.

Otsego Mineral Springs, Mich., 146, 149.

Ott’s Well, Ind., 136, 139.

Ottumwa Medical Springs, Iowa, 162, 163.

Ouray Mineral Springs, Colo., 189.

Outram Springs, Md., 52.

Owatonna Mineral Springs, Minn., 158, 159.

Owen’s Lake, Cal., 207. See, also, Castalian Min-
eral Water.

Owen's Mineral Well, Mich., 146, 150.

Owossa Chalybeate Spring, Mioch., 146, 149.

Oxford Spring, Conn., 25, 26.

P,

Pacific Congreas Springs, Cal., 207, 211.

Paert’'s Hot Springs, Cal., 207.

Pagosa Springs, Colo., 189, 193.

Pahgun Spring, Ariz., 196.

Paint Lick Mineral Well, Ky., 109, 118.

Paint Spring, N.J., 42.

Palmer’s Springs, Va., 56.

Palmyra Springs, Wis., 152, 155.

Palo Pinto Mineral Well, Tex., 126, 127.

Panacea Springs, N.C., 75, 78.

Paradise Spring, Me., 14, 15.

Paraiso Spring, Cal., 207, 214.

Paris Chalybeate Springs, Mo., 166

Parkersburg Mineral Wells, W. Va.,70, 73.

Parker’s Sulphur Spring. ‘I'enn., 101.

Park’s Alkaline Mineral Spring, N. C., 75, 78.

Park Spring, Wis., 152, 157.

Parnassus Springs, Colo., 189, 193.

Paroquet Springs, Ky., 109, 115.

Pate Sour Well, Tex., 126, 128,

Patterson Springs, N. C., 76.

Patterson’s Springs, Tenn., 101.

Pavilion Spring (Saratoga), N. Y., 29, 40.

Pavton Mineral Spring, Oreg., 216.

Peabody Springs, Colo. See Seltzer Mineral
Springs.

Peacock Spring, Ind., 136.

Pearl Geyser, Yellowstone Park, Wyo. See Gib-
bon Geyser Basin, Yellowstone National Park
Springs.

Pearson's Springs, Cal., 207.

Pecan Spring, Tex., 126.

Pennsylvania, mineral springs of, 4449,

Pennywits Sulphur Springs, Ark., 121.

Periclasian Spa Springs, Wis., 152.

Perry County Warm Spring, Pa., 45.

Perry Springs, Ill., 143, 144,

Perryville Salt Well, Ark., 121.

Petroleum Spring, Cal., 207.

Pettigrew White Sulphur Springs, Tenn., 101.

Pettusville Springs, Ala., 90.

Pfister's Mineral Spring, Kans., 172, 175.
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Phifer's Chalybeate Springs, Ill., 143.

Pheenix Mill Sulphur Spring, Iowa, 162,

Pickwick White and Red Sulphur Springs, Tenn.
101

Piedmont Springs, N.C., 76.

Piedmont Sulphur Springs, Tex., 126.

Piedmont White Sulphur Springs, Cal., 207.

Pine Grove Mineral Spring, N. H., 17, 18.

Pinkerton Springs, Colo., 189.

Pinkham Minernl Spring or Well, Wash. Ter., 218

Pipestone Springs, Mont., 178.

Piqua Mineral Wells, Kans., 172, 175.

Pitcher Springs, N. Y., 20.

Pittsford Sulphur Springs, N. Y., 20.

Plainfield Springs, Vt., 19.

Poinsett's Spring, S. C., 80.

Poison Springs, N. C. See Leinster Springs.

Poland Silica Springs, Me., 14, 15.

Poland Spring, Me., 14, 16.

Pollard’s Mineral Well, Ky., 109, 115.

Ponce de Leon Spring, Ga., 82.

Poncho Hot Springs, Colo., 189.

Porter Springs, Ga., 82.

Porter's Springs, Colo., 189.

Porter's Springs, Texas, 126.

Powder Springs, Ga., 82, 85.

Powder Springs, Tenn., 101.

Powhatan Lithia and Alam Springs, Va., 56.

Preston's Spring, Va., 56.

Prewett's Well, Mo.

Price's Chalybeate Spring, Tenn., 101.

Primm's Springs, Tenn., 101, 105.

Prospect Park Mineral Springs, Iowa, 162.

Pulaski Alum Springs, Va., 56, 63.

Puller’s Springs, Mont.. 179.

Putnam Spring (Saratoga), N. Y., 29, 40.

Pylant’s Springs, Tenn. See Cascade Springs.

\ Q.

Quitman Red Sulphur Springs, Miss., 96.
Quitman Red Sulphur Springs, Mo., 166.

R.

Rabourn Sulphur Springs, Ark., 121.

Rahr’s Artesian Well, Wis., 152, 155.

Raleigh Mineral Springs, Tenn., 101, 105.

Randolph Medical Springs, Mo., 166, 170.

Ravenden Springs, Ark., 121,122,

Rawley Springs, Va., 56, 63.

Recapitulation, 220.

Red Bluff Springs, Nev., 200.

Red Boiling Springs, Tenn., 101, 105.

Red Creek Springs, Colo. See Parnassus Springs.

Red Springs, Texas, 126,

Red Springs, Utah, 185.

Red Sulphur Springs, Ga., 82.

Red Sulphar Springs, Tenn., 101.

Red Sulphur Springs, W. Va., 70, 78.

Red Swect Springs, Va. See Sweet Chalybeate
Springs.

Reed and Lyon White Sulphur Spring, Pa., 45.

Regdy Springs, 8.C., 80.

Reid’s Mineral Spring, N. Y., 29.

Reiger Springs, Mo., 166.

Rhea Springs, Tenn., 101. 105.
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Rhode Island, mimneral springs of, 24.

Rice's Springs, Ark. See Warm Springs.

Richfield Springs, N. Y., 29, 37.

Richmond Spring. Wis., 152, 155.

Ridgeway's Springs, Md., 52.

Riga Mineral Springs, N. Y., 29.

Rinnah Wells Springs, 111, 143.

Riverside Magnetic Mineral Springs, Mich 146,
147.

River Springs, Md., 52.

Roanoke Red Sulphur Springs, Va., 57, 67.

Robb’s Chalybeate Spring, Ky ., 109

Robinson's Mineral Springs, 1daho, 182.

Robinsop Spring, Tenn., 101.

Robinson's Springs, ‘Tenn., 101.

Rocheport Sulphur Springs, Mo., 166.

Rochester Chalybeate Spring, Ind., 136.

Rochester Springa, Ky., 109,

Rockbridge Alum Springs, Va., 57, 65.

Rockbridge Baths, Va., 57.

Rockcastle Springs, Ky., 109, 117.

Rock Enon Springs, Va., 57, 67.

Rockford Artesian Wells, 111, 143, 144,

Rockingham Virginia Springs, Va., 57.

Rock Spring, Fla, 86.

Rooky Mountain Springs, Colo., 19

Rocky River Springs, N.C., 76.

Roper Mineral Wells, Ala., 90, 83.

Rosicrusian Springs, Me., 14, 16.

Ross Mineral Springs, 111., 143.

Ross’'s Hole Hot Springs, Mont., 179.

Rotten Egg Springs, Nev., 200.

Rough Creex Springs, Ky., 108.

Rowland Springs, Ga., 82.

Royston's Chalybeate Springs, Ark., 121.

Rassell, I. C., description of the Great Basin, 176.

Russell Sulphur Springs, Ky., 109.

Ryan’s Hot Springs, Mont., 179.

Ryder's Blood Spring, Ark. Sees Blood Spring.

-

8.

Sailor’s Springs, 111, 143.

St. Andrew’s Well, Miss., 96.

St. Bernard Springs, Ky-., 109.

Saint Clair Mineral Spring, Mich., 146, 149.

Saint Croix Mineral Spring. Wis., 152, 155.

Saint Louis Artesian Well, Mo., 167.

Saint Louis Magnetic Spring, Mich., 146, 149.

Saint Regis Springs, N. Y. See Massena Springs.

St. Ronan’s Well, Ind., 137, 141.

St. Ronan’'s Well, Miss., 96.

Saint Vincent’s Salt Well, Minn., 158.

Saline Lake, on Beaver Island, in Pribyloff Group,
Alaska, 219.

Saline Spring, Pa., 45.

Saline Springs, Wash. Ter.. 218.

Salt Creek Springs, Colo., 189.

Saltillo Minera Springs, Pa. Se¢e McCarthy's
Mineral Springa.

Salt Lake, Cal., 207.

Salt Lake, Minn., 158.

Salt Lake City Warm Springs, Utah, 186, 187.°

Salt Springs, Ariz., 196,

Salt Springs, Fla., 86.

8Salt Springs, Mo., 166.

INDEX.

| Salt Springs, Neb, 171.
. Salt Sulphur Springs. W. Va., 70, 73.

Salt Sulphur Well, Ky., 109.
Salt Well, Nev., 200.
Salt Wells, Cal., 207.
Salubrian Springs, Ky., 109.

| Samaritan Springs, La., 124.

Samoset Mineral Springs, Me., 14, 15.

Sam's Creek Springs. Tenn., 101.

San Bernadino Hot Springs, Cal., 207, 218.

Sand Cave Spring, Ariz., 196.

Sand Creck Mineral Spring, Ind., 136.

Sanderson Spring. Vt., 19.

San Juan Capistrano Hot Springs, Cal., 208, 213.

San Marcos Sulphur Spriogs, Cal., 207.

San Rafael Springs. Cal., 207.

Sans Souci Spring (Ballston), N. Y., 27, 33.

Santa Barbara Hot Sulphur Springs, Cal., 207, 213.

San Ysidro Spring, N. Mex., 194, 195.

Saratoga A (or alum) Spring (Saratoga), N.
40.

Saratoga Seltzer Spring (Saratogza), N. Y., 29, 40.

Saratoga Spring, Cal., 207.

Saratoga Springs, Ark., 121.

Saratoga Springs, Mo., 166.

Saratogo Springs, N. Y., 29, 38-41.

Saratoga Springs, Tex., 126.

Saratoga Springs. Wyo., 183.

Saratoga Sulphur Spring, Nebr., 171,

Sauquoit Sulphur Spring, N. Y., 29.

Sawyer's Spring, Ark.,121.

Scarborough Mineral Spring, Me., 14, 15.

Schellburne Hot Springs, Nev., 200.

Schooley's Mountain Spring, N. J., 42,43.

Schuyler County Spring, 111., 143, 144.

Schweickhardt's Spring, Wis., 152, 155.

Scoby's Springs, Ark., 121.

Scott's White Sulphur Springs, Ark., 121.

Searcy Springs, Ark., 121.

Sebree Springs, Ky., 109, 112.

Seco Springs, Ind. Ter., 123.

Seigler Springs. Cal., 207.

Seltzer Mineral Spriugs, Colo., 189, 192.

Seneea Mineral Springs, S. C., 80.

Seneca Spa Springs, N. Y., 30.

Seven Springs, N. C., 76.

Seven Springs, Tex., 126.

Seven Springs, Va., 57, 67.

Shady Grove Spri. gs, Tenn., 101.

Shafer's Hot Springs, Cal., 207, 214.

Shannondale Springs, W. Va., 70, 78.

Shanto Springs, Ariz., 196.

Sharon Springs, N. Y., 30, 36.

Sharon Springs, Va.. 57.

Sharpnack’'s Well, W. Va., 70.

Shawnee Mineral Springs, Mich., 146.

Shaw's Healing Springs, N. C., 76.

Shaw's Hot Springs, Nev., 200.

Shaw’s Magnetic Springs, Colo., 189

Shealtiel Mineral Springs, Wis., 152, 156.

Sheboygan Mineral Springs, Wis., 152, 156.

Shee's Spa, N. Y., 30.

Shelby Chalybeate Springs, Tenn., 101,

Shelby Springs, Ala., 90.

Shelbyville Thermal Well, Ind., 137.

Sheldon Spring, Vt., 19, 21.

Y., 29
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Shenandoah Alum Springs, Va., 57, 67.

Sheridan Springs, Wis., 152, 166.

Shocoo Springs, Ala., 80.

Shooco Springs, N. C., 76.

Shover’s Spring, Ark., 121.

Silcott’s Springs, Va., 57.

Siloam Springs, Ark.,121.

Siloam Springs, [owsa, 162, 168.

Siloam Springs, Mo., 166.

Siloam Springs, Wis., 163, 156.

Silurian Spring, Wis., 153, 156.

Silver Spring, Fla., 86.

Simmons’s Hot Sulphur Springs, Cal., 207.

Skaggs's Hot Springs, Cal., 207, 211.

Slaterville Magnetic Springs, N. Y., 80.

Smalley’s Black Sulphur Spring, Ohio, 182.

Smith’s Springs, Miss., 96.

Smith's Springs, Tenn. See Fernvale Springs.

Smoky Valley Geysers, Nev., 200.

Snake Run Spring, Va., 57.

Snowden Mineral Springs, Oreg.
Mineral Spring.

Social Hill Mineral Spring, Ky., 109.

Soda Lake, Cal., 207, 312.

Soda Lakes, Nev., 200, 202.

Soda Lakes, Wyo., 188.

Soda Pon® Cal., 207.

8Soda Spring, Wash. Ter., 218.

Soda Springs, Nev., 200.

Soda Springs, New Mex., 194.

Sodaville Springs, Oreg., 216.

Solfataire, Oreg., 216.

Sour Lake Mineral Springs, Tex., 126, 128.

Sour Springs, Tex., 126, 128.

South Carolina, mineral springs of, 79, 80.

Somthern A tlantio States, mineral springs of, 50-87.

Southern Central States, mineral springs of, 87-128.

South Park Springs, Colo., 190.

South Saratoga Springs, Tenn., 101

Sowder’s Spring, Ky., 109, 117.

Sparkling Catawba Springs, N.C.,76.

Sparta Mineral Wells, Wis., 153, 156.

Spa Spring, Md., 52.

Spa Spring, N.J.,42.

Spa Spring, W. Va,, 70.

Spaulding Springs, Mo., 167.

Speakses Springs, Ala., 90.

Spencer Springs, N. Y., 30.

Springfield Spring, Ga., 82.

Spring Lake Magnetic Well, Mich., 146, 149.

Springs of Dos Palmas, Cal., 208, 210.

Spring Valley Springs. Ill., 143, 144.

Stafford Springs, Conn., 25.

Stafford Springs, Va., 57.

Starin’s Sulphur Spring, Wis., 153,

Stark Mineral Spring, Conn., 25, 26.

Star Spring (Saratoga), N. Y., 30, 41.

State Salt Springs, Ark., 121.

Steamboat Springs, Cal., 208.

Steamboat Springs, Colo., 190.

Steamboat Springs, Nev., 200.

Stephenson’s Springs, Ala., 80.

Stevenson’s Sulphur Springs, Fla., 86.

Stewart's Hot Springs, Cal., 208.

Stewart's Springs, Ala., 90.

Stice’s Spring, Mo., 166.

See Payton
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Stinking Spring, N. Mex., 194.

Stinking Springs, Colo., 180.

Stonewall Springs, N. C., 76,

Storm Lake Mineral Springs, Iowa.
berlain Mineral Springs.

Stovall’s Spring, Miss., 96.

Strader's Mineral Spring, N. C., 76.

Stribling Springs, Va., 57, 66.

Strong’s Mill Spring, Conn., 25.

Stroutia Mineral Spring, Md., 62.

Stryker Mineral Well, Ohio, 132, 188.

Sudbury Mineral Springs, Vt., 19.

Sudduth Spring, Ky., 109.

Sudley Springs, Va., 57.

Sue Hot Springs, Nev., 200,

Sue Spring, N. C., 76.

Sugar-Loaf Springs, Ark., 121.

Sullivan's Mineral 8prings, Ala., 90.

Sulpho-Chalybeate Spring, N. H.,17.

Sulphur and Chalybeate Springs, Ark., 121

Sulphur and Chalybeate Springs, N. C., 76.

Sulphur and Chalybeate Springs, Ohio, 182.

Sulphur and Chalybeate Springs, Va., 57.

Sulphur and Iron Wells, Howard Co., Iowa, 163,

Sulphur Lake, Unimak Island, Alaska, 219,

Sulphur Lake, Wash. Ter., 218,

Sulphur Mineral Well, Ky., 110, 115.

Sulphur Powder Springs, Ill., 143.

Sulphur Spring, Conn., 25.

Sulphur 8pring, Cochise Co., Ariz., 106.

Sulphur Springs, Ala., 90.

Sulphur Springs, south end of San Fernando
Mountain, Cal., 208, 212.

Sulphur Springs (Devil's Lake), Dak., 160.

Sulphur Springe, Iowa, 162.

Sulphur Springs, Cloud Co., Kans., 172, 174

Sulphur Springs, La., 124.

Sulphar Springs, Mass., 22.

Sulphur Springs, Pipe Stone Co., Minn., 158.

Sualphur Springs, Mo., 167.

Sulphur Springs, Nev., 200.

Salphur Springs, N. Mex., 195

Sulphur Springs, N. C., 76.

Sdlphur Springs, Fayette Co., Tex., 126.

Sulphur Springs, Hopkins Co., Tex., 126.

Salphur Springs, Russell Co., Va., 67.

Salphur Well, Ind., 137.

Sulphur Well, Bates Co., Mo., 167.

Sulphur Well, N. Y., 31.

Summwit Mineral Spring, Me., 14, 15.

Summit Soda Springs, Cal., 208, 214.

Sumterville Mineral Spring, Fla., 86.

Sutherland Springs, Tex., 27.

Suwannee Springs, Fla., 86.

Swayne’'s Mineral Spring, Tenn. See Artesian
Well.

Sweeney’'s Springs, Pa. See Caledonia Springs.

Sweet Chalybeate Springs, Va., 67, 67.

Sweet Springs, Randol ph Co., Mo., 167.

Sweet Springs, Saline Co., Mo., 167, 169.

Sweet Springs, W. Va., 70, 73.

Sweet Sulphur Springs, Mo. &See Copperas
Springs.

Swift's Hot Springs, Nev. See Shaw's Hot
Springs. '

Swinney’s Chalybeate Spring, Ky., 110.
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Tahoe Springs, Cal., 208.

Taliaferro Springs, Ky., 110.

Tallndega Sulphur Spring, Ala., 90, 98.

Tallahatta Springs, Ala., 90.

Tally's Springs, Va., 57.

Tarpon Springs, Fla., 88.

Tar Spring, Luwrence Co., Ala., 90.

Tar Springs, Dickson Co., Ala., 90.

Tar Springs, Ind., 137, 139.

Tar Springs, Kans., 172.

Tar Springs, Ky., 110.

Tassajara Hot Springs, Cal., 208.

Tate's Epsom Spring, Tenn., 102, 105.

Tawawa Springs, Ohio, 132

Taylor's Springs, Ala., 91, 94.

Taylor's Springs, Va. Ses Massanettas Mineral
Springs.

Tazewell Sulphur Springs, Va., 57.

Tecumseh Sulphar and Chalybeate Springs, Ala.,
9.

Tellulah Mineral Springs, Wis., 153, 156.

Teunnessee, mineral springs of, 97-106.

Terre Haute Artesian Well, Ind., 187, 140.

Terries Springs, Tenn., 102.

Texas, mineral springs ef, 124-128.

Texas Sour Springs, Tex., 127.

Thermal Acid Springs of Coso Range,Cal.,209,210.

Thermal Spring, Utah, 186.

Thermal Wells, Wash. Ter., 218.

Thomas Mineral Spring, Ark., 121.

Thomas’s Mineral Wells, Ind., 137, 140.

Thorp's Springs, Texas, 127.

Three Springs, Pa., 45.

Thundering Spring, Ga., 82.

Tilford’s Mineral Well, Tenn., 102, 105.

Tipton Well, Miss., 96.

Todd Spring, Ala., 91.

Togas Spring, Me., 14.

Tolenas Springs, Cal., 209, 214.

Tomichi Hot Springs, Colo., 160.

Trentham Springs, Ga., 82.

Trice's Salt Sulphur Well, Ky., 110, 117,

Trimble Springs, Colo, 190.

Trinity Springs, Ind., 137, 139.

Tripp Springs, Colo., 190.

Triton Spring (Saratoga), N. Y., 30,40,

Tule River Soda Springs, Cal., 209.

Turkey Chalybeate Springs, Ark., 121.

Turner Springs, Fla., 86,

Tuscan Springs, Cal., 209.

Twin Springs, Idaho, 182. .

Twin Springs, Mo., 167.

Tyree’s Spring, Tenn., 102.

U.

Ukiah Vichy Springs, Cal., 209, 213.
Uncompahgre Springs, Colo., 190.

Undine Spring, Utah, 186.

Union Spring (S8aratoga), N. Y., 30, 41.

Union Springs, N. Y., 31.

Union Springs, Va., 57.

United States Spring (Ballston), N. Y., 27, 33.
United States Spring (Saratoga), N. Y., 30, 41.
Unitoga Springs, N. H. See Unity Springs.

INDEX.

Unity Springs, N. H., 17,18,

Upper Soda Springs, Oreg., 216.
Utah, mineral springs of, 185-187.
Utah HotSprings, Utah, 186.187.
Utley Mineral Spring, Wis., 153, 167.

V.

Valhermosa Springs, Ala.,91.

Vallejo Sulphur Springs, Cal., 209.
Valley View Springs, Va., 57.

Vallonia Springs, N. Y., 31.

Van Cleave Mineral Springs, Ind., 137, 140.
Van Patten's Spring, Ark.,121.

Variety Springs, Va., 57, 67.

Vermont, mineral springs of, 18-21.
Vermont Springs, Vt., 20.

Vernal Springs, Miss., 96.

Verona Mineral Springs, N. Y., 31, 34.
Versailles Mineral Springs. Ill., 143, 144.
Vesta Spring, Wis., 153, 156.

Vichy Spring (Saratoga), N. Y., 30, 41.
Vichy Springs of New Almaden, Cal., zoo. <"mn
Vickerman Springs, Ind., 137.

Viotor Spring, N. Y., 81.

Vienna Spring, Me., 14.

Vine's Springs, Ind., 137.

Virgin Hot Springs, Utah, 186. e
Virginia, mineral springs of, 54-68.
Virgin River, Nev., 200.

Volcanic Springs, Cal., 209, 214.
Volcanic Springs, Nev., 200.

Voris & Co.'s Artesian Well, I1L, 143.

w.

‘Wabuska Springs, Nev., 200.

‘Wakaulla Spring, Fla., 86.

‘Wallawhatools Alum Springs, Va., 57, 68

‘Walley's Hot Springs, Nev., 200.

‘Walnut Hill Mineral Well, Ky., 109, 117.

‘Walton Spring (Saratoga), N. Y., 80, 41.

‘Wamduska Lake, Dak., 160.

‘Ward's Hot Spring, Granite Mountain, Nev., 200.

‘Warm and Hot Springs, Utah, 186.

‘Warm Spring, Fla., 86.

‘Warm Spring, near Granite Mountain, Utah, 186,
187.

‘Warm Springs, Ark., 121,122,

‘Warm Springs, on Little Owen’s Lake, Cal., 209,
213.

‘Warm Springs, Ga., 82, 85.

‘Warm Springs, Idaho, 182.

‘Warm Springs, Md., 52.

‘Warm Springs, Nev., 200.

Warm Springs, N. Mex., 195.

‘Warm Springs, N. C., 76, 78.

‘Warm Sulphaur Springs, Cal., 209.

Warm Sulphur Springs, Nev., 201.

‘Warm Sulphur Springs, Rio Pajarito, N. Mex.,196.

‘Warm Sulphur Springs, Va., 57, 68

‘Warner's Ranch Spring, Cal., 209,

‘Warner's Spring, Mich., 146, 150.

‘Warren Springs, Vt., 20,

‘Warren White Sulphur Springs, N. C., 76.

Warwick Neck Mineral Springs, R. L., 24.

Warwick Spring, N. J., 42, 43.
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‘Washington Bell’s Sulphur Springs, Ky., 110

‘Washington Lithia Well (Ballston), N. Y., 27, 88.

‘Washington Springs (Saratoga), N. Y., 80, 41.

‘Washington Springs, Va., 57.

‘Washington Territory, mineral springs of, 217, 318.

‘Wasson's Chalybeate Springs, I1l., 148.

‘Waterloo Mineral Spring, Ala., 91.

‘Waterloo Mineral Well, Wis., 153, 157.

‘Waterman's Springs, Cal., 200.

Watkins's Artesian Well, Iowa, 162, 168.

‘Watson’s Springs, Ga., 82.

‘Wayland Spring, Va., 57, 68.

‘Wayland's Springs, Tenn., 102.

Weaver Well, Tex., 127, 128.

‘Webster Salt Sulphur Springs, W. Va., 70.

‘Weem's Springs, Tenn. See Bon Aqua Springs.

Welch Springs, La., 12¢.

‘Weldou Springs, Vt., 20.

‘Wellaville Warm Springs, Colo., 190.

‘Werner's Warm Springs, Mont,, 179.

‘Wessington Springs, Dak., 160.

‘Wesson's Iron Spring, Fla., 86, 87.

‘West Baden Springs, Ind., 137, 141.

‘West Bethel Spring, Me., 14, 15.

‘Western Saratoga Springs, Ill., 148.

‘Western States, mineral springs of, 175-219.

‘West Nashville Sulphur Well, 102, 106.

‘Weat Newfleld Spring, Me.,14.

‘West Saratoga Springs, Ind., 137, 140.

West’s Mineral Spring, Ala., 91.

‘West’s Spring, S. C., 80.

‘West Virginia, mineral springs of, 69-78.

‘Whelan's White Sulphur and Mineral Springs,
Nev., 201.

‘Whisenant Chalybeate Springs, Ark., 121.

‘White Cliff Springs, Tenn, 102, 108.

‘White Creek Springs, Tenn., 102, 106.

‘White Fern Springs, Tenn., 102.

‘White Mountain Mineral Spring, N. H., 17, 18.

‘White Rock Spring, Wis., 153, 157.

‘White Springs, Miss., 96.

‘White's Springs, Miss., 6.

‘White Sulphur Mineral Spring, Ky., 110.

‘White Sulphur 8pring, Fla., 86, 87.

‘White Sulphur Springs, Ala., 91.

‘White Sulphur Springs, Ark., 121.

‘White Sulphur Springs, Saint Helena, Cal., 209,
214.

‘White Sulphur Springs, Ga., 82.

‘White Sulphur Springs, Ind., 137.

‘White Salphur Springs, Ky., 110.

‘White Sulphur Springs, La., 124.

‘White Sulphur Springs, Miss., 96.

‘White Sulphur Springs, Benton Co., Mo., 167.

‘White Sulphur Springs, Saint Clair Co., Mo., 167.

‘White Sulphur Springs, Mont., 178, 180.

‘White Sulphur Springs (Saratoga), N. Y., 80.

‘White S8ulphur Springs, Adams Co., Ohio, 182,

White Sulphur Springs, Allen Co., Ohio, 182.

White Sulphar Springs, Delaware Co., Ohio, 182.

‘White Sulphur Springs, Oreg., 216.

‘White Sulphur Springs, Tenn., 103.

‘White Sulphur Springs, Tex., 127.

‘White Sulphur Springs, Va., 57.
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‘White Sulphur Well, Ky., 110.

‘Wilbur Springs, Cal., 209.

‘Wildwood Springs, Pa., 45.

‘Wilhoit's Soda Springs, Oreg., 216, 217.

Williams's Mineral Well, Ky., 110, 117,

‘William's Sulphur Spring, Wis., 158.

‘Williamston Springs, S. C., 80.

‘Wilson's Mineral Well, Tex., 127.

Wilson's Saline Chalybeate Spring, Ky., 110, 118,

‘Wilson's Springs, 8. C., 80.

‘Wilson's Thermal Spring, Va., 57.

Wilson’s White and Red Sulphur Springs, N. C.,
76.

‘Winchell, Alexander, on mineral springs of Mich-
igan, 145.

Winchester Sulphur Springs, 102.

‘Windsor Sulphur Springs, Md., 52.

‘Winston Springs, Miss., 06.

‘Wisconsin, mineral springs of, 151-157.

‘Wise's Spring, N. C., 76.

‘Witherspoon Mineral Springs, Ark., 121

‘Witherspoon Spring, Ala., 91.

‘Witter's Springs, Cal., 209.

‘Wittsburg Mineral Spring, Ark.,121.

‘Witt's Springs, Ark.,121.

‘Wolford’s White Sulphur Springs, Pa., 48.

‘Wolf-Trap Lithia Springs (well), Va., 57,68,

‘Wolley’s 8prings, Ala., 80.

‘Wood's Springs, Tenn., 102.

‘Woolley Springs, Ark., 121.

‘Wootan Wells, Tex., 127, 128.

‘Wyandot Magnetic Well, Ohio, 182.

‘Wyandotte Gas Wells, Kans., 172, 175.

‘Wyandotte Spring, Ind., 137, 141

‘Wyandotte White Sulphur Spring, Mich., 146, 188,

‘Wyndham Springs, Ala., 91. .

‘Wyoming, mineral springs of, 188, 184

‘Wyser's Spring, Tex., 127.

‘Wytheville Springs, Va., 57.

Y.

Yacum Spring, N. H.,17.

Yadkin Mineral Springs, N.C., 76. .

Yates Mineral Spring, Ky., 110.

Yates Sulphur Springs, N. Y., 8L

Yeager’s Springs, Tenn., 102,

Yellow Spring, N. Y., 81.

Yellow Spring, Greene Co., Ohio, 1832, 184,

Yellow Springs, Clarke Co., Ohio, 182.

Yellow Springs, Pa., 45.

Yellowstone National Park Springs, Wyo., 184
Yellow Sulphur Springs, Blount Co., Tenn., 102
Yellow Sulphur Springs, Carter Co., Tenn., 102
Yellow Sulphur Springs, Va., 57, 68.

Yelvington Spring, Ky., 110.

York Sulphur Springs, Pa., 45.

Young's Springs, Ky., 110.

Ypsilanti Mineral Springs, Mich., 150.

‘Ypsilanti Mineral Well, Mich., 146, 180

z.

Zem Zem Springs, Cal., 200,
Zodiao Springs, Mo., 167.
Zonian Springs, 11l., 148, 144,
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