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MINERAL SPRINGS OF THE UNITED STATES.
By A. C. PeALE, M. D.

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 been 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. XXXI
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 Climatology 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

1 United States Geological Survey. Mineral Resources of the United States. Cal-
endar years 1883 and 1884. Albert Williams, jr. Washington, 1835.

¢Drs. William Pepper, H. 1. Bowditch, A. N. Bell, S. E. Chaill§, and Charles Den:
nison. The list is referred to in this paper as ‘ Pepper’s list.”

(137)
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10 MINERAL SPRINGS OF‘THE UNITED STATES [BULL. 32.

not so far as the total number of individual springs is concerned, re-
ports not having been received from all the localities. Still, they are
published as preliminary to more detailed work, which it is hoped may
follow in the future. The information has been derived primarily from
the various State geological reports, State guide and band books, Gov
ernment geological reports and maps, and various scientific publica-
tions. To enumerate all these sources would be giving a large part of
the bibliography of the subject, a work now in preparation. Much ad-
ditional material has been obtained from members of the Geological
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
bave been made to verify the matter presented in regard to the various
localities by direct correspondénce 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 treamse 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 pure 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 ve-
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 always explain the effects of a mineral water.

_ 1Report 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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eEALE] 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 such 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.
At present the facts as to the therapeutic action of our mineral waters
are so meager and our knowledge of their effects is so 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 wuknown.

The classification of mineral waters is a subject the consideration of
which would require a separate paper, as its discassion 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
carbonated, sulphureted, carbureted, &ec. They are also mentioned as
chalybeate, aikaline, saline, calcic, silicious, or acid, according to their
predominant or characteristic solid cousmtuents, or by a combmatlon
of the terms when more than one is present in large quantltv

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 manutacture 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 authentic 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, &e. 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 Ganunett, 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, has 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 ft‘)r Northern Atlantic States.

Number of Numbor
Number of | Number of | Number of | springlo- | "0 Drings Total num-
States. -| springlo-| individual| springs| calities ?m:ﬂ rons] ber of
calities. | springs. analyzed. :;11. 2’ g :t g. meroially. analyses.
Maine .cvvvirennnrnnenenan. 41 49 20 9 1 22
New Hampshire ........... i 12 27 8 8 4 8
Vermont...eeceeecneeannaan, 47 74 8 1 7 10
Massachusetts ............. 24 31 7 2 T 8
Rhode Island -............ .. 6 17 2 0 2 2
Connecticut ceveverecannnne. 16 20 |- 2 2 2 2
NeW York .euueenneeceananns 200 843 |- 72 25 3¢ 04
New Jersoy «-ueeceveeesanen. 13 13 8 1 0 8
Penngylvania .....cceeee.... 46 83 28 16 5 33
1 C37) D 45| 67 155 7 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 Hitchecock 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)



14 MINERAL SPRINGS OF THE UNITED STATES. (BuLL.32.
Mineral springs of Maine.
Lol @ -
AL
wd| B8 2.
Name and location. SE o8 E% Character of the Remarks.
= | 22 |5 water.
EB| p2 2k :
=" | 2™ |8
“ &= K
o
Addison Mineral Spring, Addison, 1 |1,800 |45 | Alkaline, calcic.| The water is sold.
Washimngton County. 1 .
American Chalybeate Spring, South ) I C, ...| Alkaline........ Do.
Auburn, Androscoggin County,
Auburn Mineral Spring, South Auburn,| 1 |........ JRR PR 1, S Do. -
Androscoggin County. .
Bethel Spring, near Bethel, Oxford |......|........ 42 | Chalybeate and
County. sulphureted. .
Boothbay Medicinal Minecral Spring 1 800 | 46 | Sulphureted ....| Used commercially and

East Boothbay, Lincoln County.
Chalybeate springs :

At Andover, Oxford County ..

At Biddeford, York County ...... .-

At Dixmont, Penobscot County. ...

At Gorham, Cumberland County. ..

At Harpswell, Cumberland County |.
At Newry, Oxford County......... .
At Topsham, Sagadahoc County...}.

On Island in Portland harbor, Cam-
berland County.
On Upper St. John, near Great
Black River, Aroostook County.
Crystal Spring, 1 mile south of Auburn,
Androscoggin County.

Dexter Chalybeate Spring, Dexter,
Penobscot County.
Ebeeme Spring ....ooeeaeeeiiiat. ..

Fryeburg Spring, west part of Frye-
burg, Oxford County.

Hartford Cold Springs, Hartford, Ox.
ford Couuty.

Katahdin Mineral Springs. Katahdin
Iron Works, Piscataquis County.
Take Auburn Mineral Spring. North
Auburn, Androscoggin County.
Labec Saline Springs, head of Lubec

Bay, Washington County.
Ludlow Mineral Spring,Ludlow Town-
ship, Aroostook County.
Machiasport Spring, west part ot Ma-
chiasport, Washington County.
Mount Zircon Spring, Milton Planta-
tion, Oxford County.
North Waterford Springs. northwest
of Waterford Village, Oxford County.
Paradise Spring, near Brunswick,
Cumberland County.
Poland Spring, South Poland, Andro-
scoggin County.
Poland Silica Springs, South Poland,
Androscoggin County.
Rosicrucian Spriugs, Rosicrucian, Lin-
coln County. :
Samoset Mineral Springs, Noblebor-
ough, Lincoln County.
Scarborough Mineral Spring, Scarbor-
ough, Cumberland County.
Sulphur springs:
In New Limerick Township, Aroos-
took Co.
In Saccarappa.Cumberland County
Near Wells, York County....

Near Mount Pleasant, Oxford Co ..{.

Summit Mineral Spring, Harrison,
Cumberland County.

Togus_Spring, near Augusta, Kenne-
bec County.

Vienna Spring, Vienna. Kennebec Co..

West Bethel Spring, near West Bethel
Station, Oxford County.

West Nowfield Spring, 2 miles from
West, Newfield. York County.

vegeee]onaanans 43
3 | erennn 4
3 |oveeennd. .
1 {2000 |40
14 .40 |...

SUUTT FOURO 40

1| 490 |m
3 | 4804|..
3+ 800 |50
1| 300 |45

cesscscesevricsnne

Carbonated,

Saline

.| Sulpho - chalyb-

eate.
Alkaline........

.| Saline...........

Sulpho - chalyb-
eate.

Alkaline........

Alkaline, saline.

.| Alkaline........

Alkaline,
lybeate.

P
eate.
Alkaline

‘Carbonated, cha-
lybeate.
Sulphureted ....

a8 a resort.

Water is sold.

Used commercially and '
as a resort.

Resort.

Used commercially and
as & resort.

Very pnre water, said to
have medicinal effect.
Used commercially and
a8 & resort.
Do.

Do.

‘Was once & resort.




PEALE.] MAINE. 15
* Analyses of mineral springs in Maine.
s Samoset Min- - Summit Min. | West Bethel
Constituents. eral Springs. Scarborough Spring. eral Spring. Spring.
Grs. per gall.® | Grs. in 10,000.%| Grs. per gall. | Grs. per gall.d | Gre. tn 6,000.>
Sodium carbonate ... .. foiieeiiiaii i iiieii i e 1. 402
Sodium bicarbonave ......

Magnesium carbonate. ...
Magnesium bicarbonate..
Calcium carbobate
Calcium bicarbonate .
Iron carbonate
Iron bicarbonate ...
Potassium sulphate ..
Magnesium sulphate .
Calcium sulphate ..
Iron sulphate
Aluminium sulphate .
Sodium chloride......
Potassium chloride.

Maguesium chloride..
Magnesium bromide
Potash
Alumina
Magnesia ....
Lime

Silica ..........
Organic matter.
'Vo%at.ile matter
LOS8 ceereniennmninnnienn
Total...cooenvnannn.
Poland Silica Springs.
o Lubec Saline | North Water-|  Paradise
Constituents. Springs. | ford Springs. Spring. | Fountain Head
Star Spring. Spring.
Grs. imp. gall.t| Grs, in 8,000.% | Grs. per gall.e | Grs. per gall.8 | Grs. per gall.g
Sodium carbonate ........ (181 2 IO DO,

Magnesinm carbonate. ...
Magnesium bicarbonate. -
Calcium carbonate . ...
Calcium bicarbonate
Iron carbonate
Sodium sulphate
Potassinm sulphat
Calcium sulphate ...
Iron sulphate
Alumininm sulphate
Sodiam chloride .
Potassium chloride.......
Magnesium chloride......
Calcium chloride
Loss
Iron oxide.
Aluming ....
Magnesia
Lime
Silica

s Henry Carmichael, analyst.
b George L. Goodale, analyst (1861).
¢ 8. Dana Hayes, analyst (1876).
4 F. L. Bartlett, analyst (1875).

(143)

¢ With
£ C. T. Jackson, analyst.
¢ F. L. Bartlett, analyst.
& \With iron.

otassium carbonate,
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Analyses of mineral springs in Maine— Continued.
[ Roscicrucian Springs.
Constituents. Poland Spring. Addison Min-
& Roscicrucian | Ashburton | ©relSpring.
Spring. Spring.
@rs. per gall.r| Grs. per gall.b| Grs. per gall.c | Grs. per gall.d| Grs. per gall.4
Sodium carbonate ........ ©0.09 [ - S O

Sodium bicarbonate ..
Magunesium carbonate
Magnesinm hicarbonate
Calcinm carbonate ...
Calcinm bicarbonate .
Iron carbonate
Iron bicarbonate .

Sodium sulphate ...
Potassium sulphate ..
Calcium sulphate ..
Sodium chloride. .

Calcium fluoride .
Lithia ......
Iron oxide. .
Alumina ...
Siliea ..co...oo....

Silicic acid in solution .
Organic matter...

Volatile matter...........
Total. ... coeven.. ..
Boothbay Eb Lake Auburn
X PpragY eeme Fryeburg |Hartford Cold .
Constituents. Msegxl-ic];g?l Spring. Spring. Springs. g%l’?i?:;‘
Grs. per gall.c | Grs. in 6,000.1 | Grs. in 6,000.f | Grs. per gall.e | Gra. per gall b
* Sodium bicarbonate ...... 1.20
Magnesium bicarbonate. . 0.30
Calcium bicarbounate ..... X
Iron carbonate.......

Iron bicarbonate. ...
Potassium sulphate ..
Calcium sulphate ..
Iron sulphate ......
Sodiam chloride
Potassinm chloride. ..
Magnesium chloride..
Iron oxide

Silicic acid in solution....
Organic matter. ..........

Total...oovnnnii.n.

. American Cha- | Auburn Mineral

Constituents. Iybeate Spring. Spring.
Grains per gall. | Graing per gall.i
Calcium carbonate............... PR ceterieenetiaeeaennaaas 3.935 . 0.814
Magnesium carbonate ..oe.eoooiuieaanannn , 1,102 0.128
Iron carbonate ............. teenneeeeaenaan 0.737 lieemeeeiaenaennen
Potassium sulphate s 0. 844 0.229
Iron sulphate ..... 0.320 feemeriiemiriiannnn
.‘la‘odium chloride . 0.334 TO 176
1 1 race
Alumina . . } 0. 648 Trace
Silica .... . 0. 683
Organic matter .. . 0.242 0.242
8.162 2.272

& F. L. Bartlett, analyst (1879).

b C. F. Chandler, analyst. .

¢ 8. Dana Hayes, analyst (1877).

48, Dana Hayes, analyst.

¢ F. L. Bartlett, analyst (November 15, 1883).

(144)

f George L. Goodale (1861).
g Analyzed 1882. .

b S. Dana Hayes, anal,
i With alomina.

iF. L. Bartlett, analyst (1878).

yst (1879).
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PEALE.] NEW HAMPSHIRE.

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.
those of Pittsfield, Amherst, and Unity as the best known,
Pepper’s list includes nine.

book gives four localities.

catalogue the number is increased to eleven.
A fair proportion are utilized commercially or as resorts, although
as a rule the springs are not highly mineralized. In this respect they

agree with most of the springs in the other New England States.
Mineral springs of New Hampshire.

He mentions
‘Walton’s
In the present

@ ] E
N I
b g =
21 2. |¢ .
- () "
Name and location. % | §& |2 |Character of the Remarks,
° 22| E water.
5314 |2
| E £
o = @
Z | & B
0
A(liena(juis Springs, Walpole, Cheshire {...:..[........[. T
Jounty. '
Ambherst Soda Springs, two miles from 2 D R PO Resort.
Awherst, Hillsborough County.
Birchdale Springs, near Concord, Mer-| 3 |[........ ..| Calcie, chalyb- | Used commerecially and
rimack County. eate. as a resort.
Bradtord Mineral Spring, Bradford, 1 [2000 |46 | Carbonated, sa- | Used commercially to a
Merrimack County. line. limited extent and as
a resort.
Charlestown Springs, Charlestown, |......[........ ...| Chalybeate..... Unimportant.
Sullivan County.
Milford (Ponemah) Springs, Milford, 4 440 ..| Chalybeate, &c .| Used commercially and
Hillsborough County. as o resort.
Moultonborough Mineral Spring,Moul- | 1 200 ..| Chalybeate..... TUsed commercially prior
tonborough, Carroll County. to 1882.
Pine Groveor Amherst Mineral Spring, 1 60 |....| Calcic, chalyb-| Resort.
Amberst, Hillsborough County. eate.
Sulpho-Chalybeate Spring, half mile |......|........ JR O,
northeast of Pittsfleld, Merrimack
County.
Unity or Unitoga Springs, East Unity, | 10 5004-| 48 | Alkaline or cal- Do.
Sullivan County. cic saline. (%)
White Mountain Mineral Spring, Con- |......|........ ....| Alkaline........ Used commercially and
way, Carroll County. as a resort.
Yacum Spring, Gofistown Centre, 1 120 | 48 | Chalybeate ..... Resort.
Hillsborough County.
Analyses of mineral springs in New Hampshire.
Milford Springs.
Constituents.
. Iron Spring. |MagnesiaSpring.! Ponemah Spring. | Milford Spring.
Graing per gall.s | Grains per gall.® | Graing per gall.® | Grains per gall.®
Sodium carbonate. ....eueecealiciiniieieaiaeaii]iaciiaet caveeannn 0.24
Calcinm carbonate. ..ooeeeees]oiiieciinnannoe 2.00 0.34
Magnesium carbonate .......| 0,40 |, ]iiiiiiniiii .

Sodinm ¢hloride..............
Sodium sulphate. ..
Potassinm sulphate
Calcium sulphate ....
Magnesium sulphate.

Iron sulphate ........

Iron oxide ....

Silica .oevu..

Alumina. ...

Magnesia .

Water...... 0.48

Carbonio acid. In excess Present Present Present
Total coveenvneneniennn. 2.88 6. 04 3.03 5.31

2 George E. Sewell, analyst (1882).' b John M. Ordway, anal vst (1883). o With soda.

.

Bull. 32 2

(145)
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Analyses of mineral springs in New Hampshire— Continued.

Birchdale ‘White Mountain| Pine Grove Unft i
i ings—Con- : L 3 y Springs —
. Constituents. 'sg;:i spri(ﬁg.l Mineral Spring. | Mineral Spring. | Iron Spring.
Grains Grains Graing per Graing
per gallon.® per gallon.b imp. gallon.c per gallon.d
Sodium carbonate. ... . . 0.28 ..
Sodium bicarbonate. .
Caleium carbonate. ..
Calcium bicarbonate.........
Magnesium carbonate ...... - A 1.47
Magnesinm bicarbonate R P
Iron carbonate........... - 1.30
Iron bicarbonate.........%.. 5 S
Sodium ¢hloride .. . 0.87
Sodium sulphate. . 5 R DRI (PR
Potassium sulpuate 0.35
Calcinm sulphate . .. 1.63
Sodium phosphate X R
ég'{)in 03 13 [ SRR RPNV PR PO p N
THCR ceveeninmnnnn

Aluming..cooeeviinniinaia., . 0.09 }
Organic matter .............. 27 A PR AU
Crenicacid .................. . 3.87 2.89
Carbonic acid...... SRR . Undetermined f...eeceenoee.iaais

Total coeereiennnnnns 3 A 15.52 11.67

& C.F. Chandler, analyst (1873). ¢ James A, Babcock, analyst.
b F. L. Bartlett, analyst (1882). 43, 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
throngh 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 inclnded
in this class. Calcareous tufa is found in connection 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 1340.

1 Second Annual Report on Geology of Vermont, p. 250. Burlington, 1846.
(146)
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VERMONT.

Mineral springs of Vermont.

19

. o o
& & |3
‘E ] =
]
@ | S5 | £ | Charaoter of th
Name and location. a ?bg g aracter ol the Remarks.
- S | B water. .
2 | & 3
= 2
g8 |
2 o
Zz | & H
(o] .
Alburgh Springs, Alburgh Springs, 3 45 | 53 [ Saline, sulphu- | Used commercially and
Grand Isle County. . reted. a8 a resort.
Beardsley Iron Springs, Alburgh L 2 PO .| Chalybeate and Do.
Springs, Grand Isle County. sulphureted.
Barro Mineral Springs, Barre, Washing- b2 IR ..| Sulphureted ....| Resort.
ton County.
Bennington Thermal Spring, Benning- 1...._.|........ O
ton, Bennington County.
Berkshire Mineral Springs, West Berk- 2 R ...| Sulphureted ....
_shire, Franklin County. .
B%Wer ?prmg, near Hartland, Windsor ) 3 PP . Sulphureted ....{ Wasaresortatonetime.
ounty.
answ%k ‘White Sulphur Springs, 6| 1,000 | 48 | Chalybeate and | Used commercially and
Brunswick, Essex County. K sulphureted. as a resort.
Central Spring, Sheldon, Franklin | __..[...... .| .. cccccioeeeee oo,
County.
Champlain Spring, near Highgate, 1 b U1 3 P PP, Little used at present.
Franklin County.
Chester Medicinal Spring, near Ches- |._....[........[.. ..| Sulpho-chalyb-
ter, Windsor County. eate.
Clarendon Mineral Springs, Clarendon ; 3 640 ég Carbonated, cal- | Used commercially and
Springs, Rutland County. 50 cie. as o resort,
Elgin Spring, Panton, Addison County. ) B RO, 46 | Saline........... Used commercially.
Guilford Mineral Springs, Guilford E: 3 PO ...| Saline, chalyD- | Five or six years ago
Centre, Windham County. eate. used commercially and
as a resort.
Haynes Mineral Spring, Hardwick, b U A [ PO Was once a resort.
Caledonia County.
Harrington Springs, 2 miles north of |......[........ FR O,
Quechee, Windsor County,
Highgate Spring, Highgate Springs, |......|........ ...| Sulpho-saline...| Resort.
anklin County.
Iolc!in?J Springs, near Berkshire, Frank- [ 31 P ...l Sulphureted . ...
in County.
Lunenbargh Chalybeate Mineral| 1 65 | 43 | Chalybeate Resort; also sold to
Spring, Lunenburgh, Essex County. some extent.
Martin's Spring, north part of Shafts. [ ... .1........|. U P, Unimproved; once had
bury, Bennington County. :_onsidera.bie reputa-
ion.
Middletown Mineral Springs, Middle- : 3 PO R PR Used commercially and

téwn Springs, Rutland County.
Mineral springs:
Near Back, or Pilotsburg, North
Hero, Grand Isle County.
In Sonth Hero, Grand Isle County,

West of Stowe, Lamoille County ..|.
In Williamstown, Orange County..].

In Cabot, Washington County .....

In Vernon, Windham County......

Missisgnoi Spring, 8 miles south of
Sheldon, Franklin County.

Newbury Springs (Montebello Springs),
Newbury, Orange County.

North Wolcott Spring, North Wolcott,
Lamoille County.
Plainfield Spring, Plainfleld, Wash-
ington County.
Sanderson Spring, 3 miles south of
‘Woodstock, Windsor County.
Sheldon Spring, Sheldon, Franklin
County.
Sudbury Mineral Springs, Sudbury,
Ratland County.
Sulphur springs:
Northeast of Orwell Centre, Addi-
son County.
Two miles west of Tunbridge, Or-

ange County.

Sulphureted, cal-
% cic,and chalyb-
eate.

as a resort.

Unimportant.

Used commercially.

Resort.

‘Was once a resort.

.| Has been a resort.

Used medicinally to a
limited extent.

Used commercially and
as a resort.

‘Has local reputation.
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Silicic acid ..
Insoluble silica. .
Insoluble matter
Crenic acid......
Organic matter. .
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. ’ .
Mineral springs of Vermont— Continued.
- 23 -
5} -
915 |4
5| 8 |®
Bl E. ¢
=
Name and location. ) GY E Character of the Remarks.
c water.
¥ | g9 | &
- Q
= 2
g 13 g
s | 8 2
=] = 3]
Sulphur springs— Continued. o .
, One mile south of West Randolph, {......|........].. R P
Orange County.
Near Hartland Four Corners, |......|........]. P PR
Windsor County. :
Northeastern gart of Arlington, |......f........].. T R
Bennington County. :
Near Andover, Windsor County -..|.cces]-coeas.|. B PP .
Wézstel;n part of Sudbury, Rutland |......|........]. R PR RN Local reputation.
ounty.
Near Chelsea, Orange Co .......... : 21 PP F P R
Western part of Craftsbury, Or- |._....|........[. JR PO,
leans County.
Northeast of Stowe, Lamoille Co..|......[........|. R D,
Near East Montpelier, Washington b I PO JS PP Not important.
County.
VermontSprings, Sheldon, Franklin Co.|......|........|. Y
‘Warren Springs, eastern part of War- {......{........[. JR
ren, Washington County.
Welden Springs, St. Albans, Franklin {......[........|. R Y Unimc[)roved and un-
County. used.
Analyses of mineral springs in Vermont.
. Middletown
: Alburgh Clarendon . s Snpine rinzs—
Constituents. Springs. Springs. 'Gmliord Mineral Springs. Ssx]')in ; so‘ .
Solid Graing in 1
0itas. Grail;w Grains | G'r.mif?s Gmiﬁ: cugn?c flth; about
per ‘gallon.® er gallon. er gallon.® | per gallon.c gallons.
Sodinm carbonate ........ g p g ........ perg 2.40 g 25, 74
Magnesinm carbonate....|. 10:12
Calcium carbonate .......|. 26. 81
Iron carbonate ...........|. 10. 68
Manganese carbonate ....|. 9.41
- Magnesium sulphate.....j.cccooeeiiaiiifl 0 4o ma §|oeeemeoieieeeeni e el
Sodium sulphate .........f  TIL {§ I e[ ree e e
Potassium sulphate ......] 1950 | ooeeiiiiiii e e
Calcium sulphate ........|.... 1.15
Sodium chloride. ......... 1.74
Potassium chloride....... 10. 43
Magnesium chloride .....| = 5.02 [icceeeiieieiia]ioiiiiiiiiiieeiieiitiiiiiiaas] e e
Calcium c¢hloride ..-......] = B48l [ieuueceuiiccaermacrucnsnoscnfernoeasoareccnrtonasscocannana
211 b AU (RPN RPN PSRRI I | N (| S P,
T 1) g S U Oy
1% 1% 1 1oT) T T O U ] [ I 1) S PP PPN
D551 11 YOI S SN PRI Pnppppipprprpepu S - A (- J [
Ammonia  ciiieeeeciiiiiciiiiiiiii i Jeeeeriecaeenefeenanncinaieaas]  TTrACe |ecceieeeanii...
Ferrous oxide . ceee
Alumina ...... 0. 67
SOMUMeenaeeeiacaierianefierncaeaearnaei]iicieniaaicoansjeesacrcaaoseeas] 068 [eecereaiaaiill
ChlOTiNG.ceeee eeceeovmnne|eonnceacnacramas|oaeecnccanaansifooccncceccaoasl 088 [eeeeeeaoaii..
Sulphuric aCid.eaese-ce---jsosareesecrcaaalerasarsacreencefranmnenneeeaa) 0,69 fioiiiiiliilll
Carbonic acid (combined).|.ccaceceemiaecliemamnnmaaiccaieemnneeccenae 0 91T feeiiiaaaa.l,

Organic soil acid ..ccvau i |l g g §leerrmrreramerformmaiaaaos
Lo%s ..................... ; 2.00 { ..........................
Total..ocoeenennann. 38.00 5.76 30.18 26. 92 96.75
Gases. Cubic inches.
Carbonic acid ...oveiioi|iacnnniiaanan 46.16
Nitrogen .ceeeueeccceceecfeaarecccnnnnaas 9.63

. 8C. T. Jackson, analyst (1868).

b A, A, Hayes, analyst.
o A. A.and
dPeter Collier, analyst.

S. Dana Hayes, analysts (1869).

(148)

¢ With calcium chloride,

f With potassium sulphide.
8 With calcium carbonate.
b With traces of nitrate of potash.
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Anolyses of mineral springs in Vermont— Continued.

' Highgate Springs.

X Montebello or Newbury Sheldon
Constituents. o ¢
Champlain Name Springs. Spring.
Spring. unknown.
Graing Graing Grains Graing Graing

per gallon.® | per gallon.® | per gallon.s | pergallond | per gallon.e
Sodinm carbonate........ 1.22 13.70 0.40
Potassium carbonate . ....
Magnesium carbonate....
Calcinm carbonate .......
Ammonium carbonate. ...
Iron carbonate .....
Potassium nitrate
Sodinm sulphate .
Calcium sulphate. ........feeeeeeniiieeiifonnaniiiinnaadiaeaa il
Iron sulphate .
Iron phosphate
. Sodium chloride. .

Ferrous oxide 3 feereaeeieeanan
Sodium .......... ceesesccvancnns
Chlorine.......... .. evieniaienaa .
Sulphurioc acid ... - - .. ceen
Carbonic acid (combined). PN .

Silicic acid
Insoluble silica
Organic matter.
Crenic acid....

Loss .
Total vucevvieneann. 9.78 46. 82 37.60 157. 96 15.75
a2 A. A. Hayes, analyst. 41. P. Dix, analyst.
v T, Sterry Hunt, analyst (1867). ¢ S. Dana Hayes, analyst (1867).
° Professor Hall, analyst. f With ammonia,
MASSACHUSETTS.

The State of Massachusetts is not remarkable for the occurrence of
wineral 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 resort, but at
present its springs are not utilized to any c(;nsiderabale extent. Brook-
field and Shutesbury were also once much frequented.

Professor Hitchcock, 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 i reported to be another similar spring.

(149)
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Mineral springs of Massachusetis.
) -] H
i L |5
iz |
2 2., E3
Name and location, % | §§ | g |Characterof the Remarks.
Y
B 2
| s 5
zZ| m 3
]
. 55
Allandale Springs, West Roxbury, Suf- | 1, | 1 959 {to% Alkaline Used commerciall,
........ Y.
folk County. } ! 60
Berkshire Soda Sgrin gs,near Great Bar-| 2 [....._ ... feeeiieiiiiiiian. Do.
rington, Berkshire County.
Bethlehem Spring, Worcester Co., [ 1 |........|...... Alkaline........ Do.
near Braggville.
Brookfield Spring, Brookfield, Wor- |._...J.ceeeeee].ecc..{ Carbonated
cester County. chalybeate.
Chalybeate springs: .
South Hadley, Hnm]():shiro County.| 2 100 60 [reeerenniinrennnnn Unimproved.
Deerfield, Franklin County........|. e
N . 4531 q;
Cr, A;&a(,ill esl\g;ngx;alnfyl.)rmgs. Stoneham, L {gg Sl;gal':g;-]ychalyb-} Used commercially.
Coldbrook Mineral Springs, Coldbrook | 2 |........0...... Sulpho - chalyb- | Resort.
Springs, Worcester County. eate.
Commonwealth Mineral Spring, Wal- | 1 600 | 48 | Alkaline........ Used commercially.
tham, Middlesex County.
Echo Grove Mineral Spring, Lynn, | 1]........[|...... Carbonated .. ... Used commercially and
Essex Coum. : as a resort.
Everett Crystal Spring, Everett, Mid- | 1| 3,000 |...... Calcic-saline....| Used commerocially.
dlesex County. )
Hopkinton Springs, Hopkinton, Mid- |.__.1....._..|...... Carbonated | Was once a resort.
-dlesex County. chalybeate,
Mendon Mineral Springs, Mendon, |....{....._..|...... Carbonated .....

Worcester County.
Mineral springs :
Adams, Berkshire County™...... -

shire County.

West Medway, Norfolk County ...|.
ampden County...... .
Five miles south of Williamstown, |....

Springfield,
Berkshire County.

Near Mount Washington, Berk- |.

shire County.

y
One or two milessouth of Hinsdale, |.

Berkshire Countf.
Mineral Spring (pool), Shutesbury,
Franklin County.
Mount Mineral Springs, Shutesbury,
Franklin County.

Sulphur Springs, two miles northeast |.

of North Blandford, Hampden Co.

Pittsfield, Berkshire County. ...... .
Ope mile from South Hadley, Hamp- |.

gen gas.

Once used as a resort.

Once used as a resort.
Do.




PEALE.] MASSACHUSETTS. 23
Analyses of mineral springs in Massachusetts.
Constituents. Asllpaggagl‘o Bestll)nl?;lgm Echo Grove Mineral Spring.

Grail'rlw Graing . Gra,iftg Gra'i/;zls .
er gallon.* er gallon. er gallon.® er gallon.

Sodium carbonate....ececcceceeo... per g 0.03 perg 0,27 ...IZ...g. ........ perg 0.79

Sodium bicarbonate .eceecveeeiininiieneiniiiiiitiiianiieeneaed 010 |aceeaaoat. ..

Magnesium carbonate ...............] 040 [  0.55 |.........

Magnosium bicarbonate -..ceoooeendeciin it iiaeieeeaanl 0,76 fallllll

Calciam carbonate..........ccceeeeesf 070 | 0.60 |oeo.....

Calcium bicarbonate.....e.ccceeeeania]ioemiernneaieaeilianenn.

Iron carbonate........

Lithium bicarbonate..

_Sodium sulphate..
Potassinm sulphat

8.30 3.48 4.01 8.41
Coldbrook Springs.
Constituents. Everett Crys- Commo‘pwealt.h
No. 1, sulphur | No. 2, iron tal Spring. Spring.
spring. spring.
Gra;ilm . Gmilm Parts , Grmi;w
er gallon.° per gallon.c per 1,000. per gallon.©
Sodium bicarbonate.eeeeeeeceenanaas ’ . g g 0. 501
Magnesium bicarbonate ..
Calcinm bicarbonate......
Potagsium sulphate.......
Galcium sulphate.........
Nitrates ....c..cvavvvace.n
Sodium chloride ..........

Magnesium chloride ....
Silicic acid in solution ..
Silica . ..oievncnicenanns
Tron oxi@e vennceeennnnn.

Chloring ......cooueee
Sulphur ............
Sulphuric acid....
Ammonia...........
Albuminoid ammonisa.
Crenic acid .........

Organio matter ...

Water of hydration......

Volatile matter (on ignition)....... ......

a2 William Ri]gley Nichols, analyst.
» E. Cornell Esten, analyst (1885).

<$§. Dana Hayes, analyst (1879).
4Charles R. Fletcher, analyst (1880).
¢A. A. Hayes, analyst.

fSamuel Cabot, jr., analyst (1882).
sIron oxide, ammonia, loss, organio matter, all

equal 0.69.

2 With free ammonia.

(151)
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RHODE ISLAND.

The record of mineral springs for Rhode Island is somewhat meager
and so 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.

@ 5 I
& | & <
g @ &
a -
21 34 | £ |Character of tn
Name and location. 3 ?,,g -3 ar:'?a%r? the. Remarks,
: g 2% | §
2 B
g B g
<] (=3
%z | & | d
(-]
Cranston Mineral Spring, on Socka- |......|.......]oeenn. Chalybeate ..... Unimproved.
nosset Hill, Cranston Township,
Providence County.
Cumberland Spring, Cumberland |.-....|...c.oofoiiii]oacannnaa oot
Hill, Providence County. o
Darling’s Mineral Springs, near Paw- |......|....... ] .eee Chalybeate and | Once & water cure and
tucket, Providence County. sulphureted. sanitarium. .
Holly Spring, 2 miles east of Woon- 1 180 |[-..... Alkaline....... Water is sold.
socket, Providence County.
Ochee Springs, Johnson Township, | 12 500 45 | Alkaline, calcic.| Wateris bottled and sold.
3 miles from Providence, Provi-
dence County. :
Warwick Neck Mineral Springs, (s-.ee.|.-.. SR P Chalybeate ..... TUnimproved.
‘Warwick Neck, Kent County.
L

Analyses of mineral springs in Rhode Island.

Constituents. Ochee Springs. | Holly Spring.
Grains Grains
L ) per gallon.® per gallon.b

Calcinm carbonate ...vuu. ceceecneeeseeceacccaananas eeRTRoiiouioTos 3.198 0. 43545
Magnesium carbonate . . . 1.126 0. 24516
Sodium sulphate....... - 0,414 |oeeeivn. ..
Calcinm sulphate.... .. R 0.443 0. 37125
Potassium sulphate.. (1153 R PR
Sodium chloride ....... .- 0. 566 0. 34439

Potassinm chloride .... N Trace
‘S&i%ica_ .................. .. .. B P 0. 60707

umina.. .
Aluming . : } 0.747 0.03619
(I)nso]nible migeral matter .. . . (V51 S
rganic matter .......... - .
Volatile matter ........ . . } 0.876 0.46697
Undetermined ......... .- . caen (V20 51 T I
sy S S PN 0. 00352
Total covviarenennnnnnnns emeetenetecaeieesaanananenaanes teeens 8.989 2. 51000
s John K. Appleton, analyst (1880). bEdwin E. Calder, analyst (1883).
y
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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 loeal 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.

s | & e
b | & |&
413 |&

5 H]

: @ 2.
Name and location. 5 | 88 E Char:&v::ggrofthe Remarks.
5| a7 |k
1
E|E |8
-~ — [
7| & 3
, °
Bald Hill Spring, Portland, Middlesex |......l........|. ...l Chalybeate ...-. Unimproved and unim-
County. portant.
Chalybeate springs :
Cromywell, Middlesex County ......[..ccco.]iemeann. FY Improved about 50 years
ago; unimproved now.
Two miles east of South Kent, |......[........|. JR DR
Litebfield County.
Four miles west of Litehfield, |......]........|. P
Litchfield County. :

Colling Hill Spring, Portland, Middle- {......|........ FS DO Unimproved and unim-

sex County. portant.
Holbrook Mineral Spring, Lebanon, |.eceof.coeo. ]t ..| Sulphureted ....| Improved 15 years ago.
New London County.

Kenyon's Mill Spung, Colchester, New |......{.. O Used locally.
London County.

Mineral ‘Springs, North Woodstock, I PO ...| Sulphureted | Once a resort.
Windham Couu chalybeate, &c.

O\Cfoul Spring, Oxiord New Haven {......|.cc.cca|. ...| Chalybeate ..... Used commercially.

ounty.

TheCPool North waen New Haven 1 480 |50 |....do .......... Has local reputation.

ounty
The Poo), Sahsbury, Litchfield County.] 1 |........|. J PP, Once had a local reputa-
tion.
The Pool, Suffield, Hartford County...| 1 |........ ..| Sulphuréted ....| Was a resort 30 years
ago; has local reputa-
tion.
Stafford Springs, Stafford Springs, Tol- 34 Resort; most important .
.land County. ! } 2 554 2?5 Chalybeate ...-. { in the State.

Sta.xk Mineral Spring, Bozrah, New 1 200 (46| Saline .......... Used commercially and
‘London County. as a resort.

Strong’s Mill Spnng, Colchester, New ) R O ...| Chalybeate and | Has local reputation.
London County. sulphureted.

Sulphur Spring, Nepang, LitchfieMd ) S O O Unimproved.
Couuty.
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Analyses of mineral springs in Connecticut.

Stark Mineral

Constituents. Oxford Spring. Spring.

Grs. per gall.= | Grs. per gall.®
Sodium bicarbonate....eveeeezeenaea. . Ceeetereneaanns reencitreeeaas 0.29
Potassium bicarbonate ..... R
Magnesium bicarbonate .
Calcium bicarbonate
Iron carbonate......
Iron bicarbonate....
Sodium sulphate....
Potassium sulphate...
Lithium sulphate.........
Magnesium sulphate. ....
Calcium sulphate......
Sodium chloride «ccaveeeacennan
Silicicaeid..c.eecavnnnana.
Silica and insoluble matter .
Organic matter ............. -
D PPN

* George F. Barker, analyst (1873). . b §. W. Johnson, analyst (1880).

NEW YORK.

New York is distinguished among her sister States for the number
of her mineral springs. On the list she is eredited 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. 111 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 750 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 sulphurie 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,

(154)
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Adirondack Mineral Springs, Whitehall, 2 200 | 38 | Chalybeate..... TUsed commercially.
‘Washington County.
Albany Artesian Well (500 feet), Al- b S RN ..} Saline ..........
bany, Albany County.
Auburn Spring, 4 miles west of Au- ) O P -..| Sulphureted ....| Has a local reputation
burn, Cayuga County. andtis sold to small ex-
tent. :
Avon Sulphur Springs, Avon, Liv- 4| 7,660 |50 |...... [ { S Used commercially and
ingston County. as a resort,
Ballston Spa Springs, Ballston, Sara- [.ceeeu|.oe.....|. O PR Resort.
toga County.
Artesian Lithia Spring ............ 1 5 | 52 | Saline Used commercially.
Franklin Spring ....... . 1eane... 52]....do ..
Iron Spring..... . 1] 4,00 |....] .. do.
Sans Souci Spring ... . 1. of....do.
United States Spring .............. 1|....... 501]....do .
Washington Lithia Well........... b O O, 49 ]....d0. Do.
Barton Sulpbur Spring, near Waverly, |...cc.|ceceeociecfioenniaaaiinan,
Tioga County.
Byron Acid Spring, Byron, Genesee Co.|......l........|. o Acid ...l
Cairo White Sulphur Springs, Cairo, |......|. we «uee|--< | Sulphureted....| Resort. .
Greene County.
Calcic springs :
Near Semproniug, Cayuga County.| .....[........1. Y P,
Near Chateangay, Franklio |......|........ R
County.
On Otatﬁmgo Creek, Stark Town- |......|........[.. F (N
ship, Herkimer County.
Near Starkville, Herkimer County.
At Caledonia, Livingston County..|..
Near Cartersville, Monroe County.|. Unimproved.
Insouthwestern part of Wheatland ;S.\.

Township, Monroe County.

In Cather's Cave, near Niagara
Falls, Niagara County.

Near Syracuse, Onondaga County..

At Manlius Centre, Onondaga
County.

At Onondaga, Onondaga County ..1.

North of Otisco Lake outlet, On-
ondaga County.
At Schoharie, Schoharie County...
Four miles northwest of Gouver-
neur, Saint Lawrence County.
Near Ithaca, Tompkins County....
In Washington Count;
Canoga LS}Jrings, Canoga, Seneca Co. ..
Cayuga Mineral Spring, 24 miles north
of Cayuga, Cayuga County.
Ohalybeate springs:
ive miles northwest of Auburn,
Cayuga County.
Four or five miles from West Troy,
Alba.nfy County,
South of Canaan Centre, Columbia
County.
Livingston, Columbia County

Near Sidney Plains, Delaware Co..|..

Two miles from Bloomville, Dela-
ware County.

Three miles above Walton, Dela- |.

ware County.
Near Upton Pond, Dutchess County
Near Xline’s Corners, Dutchess Co.
Near Williamsville, Erie County. ..
Two miles north of Elba, Genesee
County.
North part of Warren Township,
Herkimer County.
Bethel, in Stark Township, Herki-
mer County.
Sonth part; of Pittsford Township,
Monroe County.

Used commercially,

Used locally for medio-
inal purposes.

Unimproved.
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Mineral springs of New ¥York— Continued.

[BULL. 82,

Name and location.

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

Character of the
water.,

Remarks.

Chalybeate springs—Continued.
Near Lewiston, Niagara County. ..
Van Baren Township, Onondaga Co.
Near West Poinf, Orange County..
Shawangunk Mt., Orange County.
Near Sand Lake, Rensselaer Co...
.In Richmond County.............
Between West Neck and Lloyd's
Neck, Suffolk County. :
Near North Blenheim, Schoharie Co.
In Steuben County...............
* Three miles from Sag Harbor, Suf-
folk County.
Horton’s Point, Suffolk County....
Hudson's Point, Riverhead, Sutfolk
County.
East Hamgton. Suffolk County ....
At Little Cow Harbor, Suffolk Co..
At North Salem, Westchester Co ..
Chappaqua Spring, Chappaqua, West-
chester County. ’
Cherry Valley Phosphate Spring,
Cherry Valley, Otsego Countg;.
Cherry Valley Springs, Cherry Valley,
Otsego County.
Chittenango White Sulphur Springs,
Chittenango, Madison County.
Chlorine Springs, Syracuse, Onondaga
County.
Clifton Springs, Clifton Springs, On-
tario County.

Clinton Spring, Cliff street, New York, | ., .

New York County.

Columbia White Sulphur Springs, 4
miles north of Hudson, Columbia Co.

Crystal Springs, Crystal Spring, Yates

ounty.

Dansville Springs, Dansville, Livings-
ton County. . .

Darien Mineral Spring, Darien Centre,
Genesee County. '

Darrow Spring, south of Baldwinsville,
Onondaga County. .

Deep Rock Springs, Oswego, Oswego
County.

Diamond Rock Mineral Well, William- i

son, Wayne County.
Doxtatter's Mineral Well (Longmuir’s
‘Well), Rochester, Monroe County.

Dryden Springs, half mile west of }
Dryden, Tompkins County.

Elkhorn Springs, north of Manlius
Village, Onondaga County.

Excelsior Spring, Syracuse, Onondaga
County.

Fairport Mineral Springs, Fairport,
Monroe County.

Florida Springs, IFlorida Township,
Montgomery County.

Franklin Springs, Cowlesville, Wy-
oming County.

Grove Springs, near Hammondsport,
Stenben County.

Halleck’s Spring, near Westmoreland,
Oneida County.

Harrowgate Springs, Rensselaer
County, 3 miles from Albany,

Kingsley Springs, near Marion, Wayne
County.

Lebanon Thermal Spring, Lebanon
Springs, Columbia County.

-1 10 |-...
2 |eeeeen.. .-
E: I O 494
5 |2000 |49
34-[eaennenn 5¢
4 leeeienn. 55
6 |1,250+| 48
4 1,000 |---
1 40¢%)...

b N PR .
2 50
1 30 |44
) S P 52
48
.............. ggﬁ
- I PO 50
1 | 1,000 |48
2l .-
2 |ieeeens 43
b S P 40

1 l30, 000
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Saling ....ee....

Sulphbureted. . ..

Saline, sulphu-
reted.

.| Alkaline, calcic.
-0 (R,

.| Calcic,sulphur..

Sulphureted, sa-
line.
Sulpho-saline ...

Saline, sulplu-
reted. :

Chalybeato and
sulphureted,
saline.

Saline, sulpliu-
reted.

Saline ..........

.{ Sulphureted, &c.

Sulphureted ....

.| Sulphureted....

Saline?
Chalybeate

Small and animportant.

.| Unimportant.

Not usad.at present.

Resort.
Used commercially and

as a resort.
Resort.

Do.
Do.
Sanitarium and resort.

Used commercially.

Has a local reputation.
Used commercially and
as a resort.
* Do.

Used for bathing.

chsort.

Local resort.

Used commercially and
as a resort.

Has a local reputation.

Local resort.

Resort.

Was improved and used
as a resort about 1838
to 1840, but is now un-
improved.

TUnimproved.

Used commercially and

as a resort.
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Lockport Mineral Spring, 13 miles |......|........ ...] Saline .......... TUnimproved, but used
north of Lockport, Niagara County. by residents of Lock-
port.
Madrid Springs, Madrid Springs, |......|........ N .| Unimproved at present.
Saint Lawrence County.
Massena or Saint Regis Springs, Mas- 2 700+4-| 45 | Saline, sulphu- | Used commercially and
sena, Saint Lawrence County. reted. as & resort.
Messena Sulpbur Springs, 3 miles east 3 5 | 50 | Sulphureted ....
of Syracuse, Onondaga County. . :
Mineral Springs, 14 miles northwest of |......]........ JRU P ceennen .| Has local reputation
Cayu fav, Cayuga County. . and is sold.
Mineral Springs. Mineral Springs, 2] 120 |44)...ceeeeuenenenns.| Unimproved at present;
Schohwie County. . WAas 0nce a resort.
Mineral springs:
At Watervleit Centre, Albany |......j.c.co... Sul{)hureted,
County. chalybeate, car-
bonated. -

At Montezuma, Cayuga County...|.

Near Crown Point, Essex County.

Northwestern part of Columbia |.

Township, Herkimer County.
Two miles northeast of Pittsford,
Monroe County.
North of Elbridge, Onondaga Co...
At Quaker Springs, Saratoga Co. ..

Monroe Springs, 5 miles from Roches-
ter, Monroe County. X

Nanticoke Sulphur Springs, near
Laml’s Corners, Broome County.

Nunda Mineral Springs, Nunda, Liv-
ingston County.

Qak Orchard Acid Springs, Alabama,

- Genesee County.

Pitcher Springs, Pitcher Springs, Che-
nango County.

Pittsford Sulphur Springs, Olcott's
farm, northwest part of Pittsford
Township, Monroe County.

Reid’s Mineral Spring, South Argyle,
Washington County.

Richfield Springs, Richfield Springs,
Otsego County.

Riga Mineral Springs, Riga, Moenroe
County.

Sauquoit Sulphur Spring, near Sau-

quoit, Oneida County.

Saratoga Springs, Saratoga County ....
Champion Spring
Columbian Springs .
Congress Spring..
Crystal Springs.
Elis Spring .-..
Empire Spring .
Eureka Spring....ccceemeaeeenna,

Excelsior Spring
Flat Rock Spring .
Geyser Springs...
Hamilton Spring
Hathorn Spring ..............
High Rock and Apollis Springs
Indian Encampment Spring ..
Lako Sulphur Spring
Minnehaha Spring
Monroo Spring .
Old Red Spring

Pavilion Spring.

Putnam Springs
Saratoga A (or alum) Spring
Saratoga Seltzer Spring............

3 30 ...
8 lieennnn. .
1 8 ...
8 lieee.o. | 47
1 4 |....
4 55

.| Saline, sulphu-
reted.
...| Saline?

.| Sulphureted ....

.| Saline .... ......
.| Acid and cha-
.| Sulphureted ....

.} Carbonated, sa-

B L

lybeate.

line.
Sulphureted,
chalybeate, and
saline.
Carbonated, cha-
lybeate.
Saline

..--do

Sali x]le carbonated|
0

....do

ated.

Unimportant.

Sold to some extent.

Unimproved.
Do.

Resort and water is
sold.
Used commercially.

Once a resort. .

Local resort.
Resort.

Unimproved.

Resort.
Used commercially.

0.

Do.

Surface spring.

Used commercially.

Not in general use at
present.,

TUsed commercially.

Do.

Do.

Do.
Abandoned.
Used commerecially.

Not used commercialy
at present.

.| Used commercially.

Not used commercially
at present.
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ville, Tompkins County.
Spencer Springs, Spencer, Tioga Co...
Sulphur springs:
At Wendell’s Hollow, near Albany,
Albany County.
At Coeymans, Albany County

At Guilderland, Albany County ...j......

Four miles west of Rensselaerville,
Albany County.

Two miles west of Auburn, Cayuga
County.

One and one-half miles north of Au-
burn, Cayuga County.

Two miles north of Union Springs,
Cayuga County.

Near Randolph, Cattaraugus Co..

Near Van Buren Harbor, Chautau-
qua County. -

Near Fredonia, Chautauqua Co ...

Near Sheridan, Chautauqua Co ...

Near Laona, Chantauqua County .. |.
Twomiles from Norwich, Chenango

County.
Near Pharsalia, Chenango County .

Near Beekmantown, Clinton Co'...|[.
Near Kinderhook, Columbia Co....|.

Near Millers, in Claverack Town.
ship, Columbia Coun

ty.
At Oakhill, near Catskiﬁ, Columbia

County.
At Preble, Cortland Coun

Three miles from Chehocton, Dela-

ware County.
Near Amenia, Dutchess County ...
At Grand Island, Erie County

In'Amherst Township, Erie County,

Clarence Township, Erie County ..
One and one-half miles west of Dur-
ham, Greene County,
One mile from Catskill, Greene Co.
Three-fourths mile west of Athens,
Greene County. :
Four miles west of Athens, Greene
County. )
Near Richfield Springs, Warren
Township, Herkimer County.
Near Starkville, Herkimer Co
Near Winfield, Herkimer Co... ..
InDanube Township, Herkimer Co.
AtMohawk, Herkimer County ....
Near Newville, Herkimer County. .
Near Martinsburgh, Lewis County.
At Caledonia, Livingston County ..

30 [BULL. 32.
Mineral springs of New York— Continued.
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Saratoga spings — Continued. ‘0
Star Spring (formerly Walton or 1 80 | 50 | Saline, carbon- | Used commercially,
Todine Spring). . ated.
Triton Spring (Kissingen) . ....ooo.|veeefeeaan | [ P, Do.
Union Spring........ e 1 12 | 48 [Saline, carbonated Do.
United States Spring . ..........o.feeaeooenidl, T R
Vichy Spring ...oevviaenninna. 1 240 | 50 | Alkaline, saline, Do.
carbonated.
Walton Spring (8ame as Star) .....|cceevfeierecafierifomniaaiaaaiiaan
Washington Spring........coooinfeeiaai]oai, 45 Cs}yhonated 8a- Do.
. ine.
‘White Sulphur Springs ............ 2 12,4004 48 |- ccnerccneannnann. TUsed for bathing.
Seneca Spa or Deer Lick Springs, 4 |......feeeeoniion ..{ Sulphureted ....
miles east of Buffalo, Erie County. :
Sharon Springs, Sharon Springs, Scho- 5 | 7,680+ 48 | Alkalipe and sa- | Used commercially and
harie County. . line, sulphuret-| as a resort.
ed.
Shee's Spa, McDonough Township, |ceeeeulioana... ..} Sulphureted....
Chenango County.
Slaterville Magnetic Springs, Slater- [ 27 | 2,700% ]| 47 |-ccevvuacarcaaaas Do.

Do.

Do.
Unimportant.
Unimproved.

Do.

Used locally.
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Sulphicr springs — Continued. o

One-half mile south of Spencerport,
Monroe County.

In Gates Township, Monroe County|.

In Mendon Township, Monroe Co
At Ogden, Monroo County
JIn Deep Hollow Valley, northwe:
ern part of Rochester, Monroe Co.
In Niagara. County, two miles
from Tonawanda.
Near Niagara Falls, Niagara Co....
Abovo Lewiston, Niagara County ..
Northpart of Pendleton Township,
Niagara County.
In A\gustu, Oneida County
Near Vernon, Oneida County ....
Near Paris, Oneida County. ceen
West of Elbridge, Onondaga Co. ...
South of Manlius Village, Onon-
daga County.
InCarnthers (?) Twp.,OnondagaCo.
Near Syracuse, Onondaga County..

Near Split Rock, Onondaga County|.

Lako Sodom, near Manlius Centre,
Onondaga County.
In La Fayette Twp., Onondaga Co.

At outlet of Canandaigua Lake,
Ontario County.

Two and one-half miles from New-
burgh, Orange County.

In New Windsor Twp., Orange Co.|..

In Holley, Orleans County
North end of Troy, Rensselaer Co..
Near Bath, Rensselaer Connty
Near Waterloo, Seneca County ....
Near Campbell, Steuben County. ..
At J aﬁ)er, Steuben County........
Near Hammondsport, Steuben Co..
Two and one-half miles southwest
of Sag Harbor, Suffolk County.
At Tioga Centre, Tioga County. ...
West of Springtown, Ulster County|
Two miles southeast of Ithaca,
Tompkins County.
Near Newark, Wayne County
Near Palmyra, Wayne County...
In Sodus Township, Wayne Co ....
At Clyde, Wayne County
Near Marion, Wayne County

Sulphur well, Peterson's farm, north-
west of Rochester, Monroe County.
Sulphuric acid springs :
North part of Alabama Township,
Genesee County.
In Elba Township, Genesee Co ...
Near South Byron, Genesee Co.
Tuion Springs, Union Springs, Ca-
yuga County.

Vallonia Springs, Vallonia Springs,
Broome County.

Verona Mineral Springs, near Verona,
Oneida County.

Victor Spring, Darien Centre, Geneseo
County.

Yates Sulphur Springs, 1 mile south of
Chittenango, Madison County.
Yellow Spring, Southampton (Long

Island), Suffolkk County.

' Sulphureted and

.| Acid saline

.| Chalybeate.....

chalybeate.

Saline eeeee....

-} Used locally.

Used locally for medio-
inal purposes.

‘Weak and unimportant.

Unimportant.

Do.
Do.

Do.
Only one spring util-
ized.
TUnimproved.

Do.

Used to some extent
commercially and as a
resort.

Used commercially.

Unimportant.
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Analyses of mineral springs in New York.
. . Auburn
Constituents. Adirondack Albany Artesian Well. Spring, West
Spring. y : Aul%urn.
Solids. Gmhlzls G'rai?lsh Grahz? G"mffd
er gall. er gait.. er gall. © per ga
Sodium carbonate ........ ........... rerd 5.14 P 40. 00 r g40. 00 g
Potassium carbonate 5.82 [eecenrrennmmreees]inencinnanancan
Calcium carbonate. . 18.54 32.00 32.00
Magpesium carbonate 16. 62 16.00 12. 00
Lithium carbonate. . (117> R AR 18
Manganese carbonate. Trace deeeeeeeeooonioni]imemonianan..n.
Iron carbonate...... 5.04 8. 00 8.00
Calcium sulphate . . B P

Magnesinm snlphate
Sodium chloride ....
Calcium chloride .

Maguesium chloride
Alumina

Silicd ooerrnsienaiiia e,

Total coeeenioinieiae e

Gases.
Cubic inches. | Cubic inches. Oubtc inches.

Sulphureted hydrogen........ocooooeerameaaneeeaiiiiniiiireneeei]iiiaiiiiae e eeas
Carbonic aci@.ceeeeieenranannnaaa.. 67.27 184.00 [ievenmuncncnnnnifocmmanieiennnans

Total coveenieiiiiiaiiaiia, 67.27 184. 00 208.00 12.00

Avon Sulphur Springs.
Constituents. - Now Bath o ol
Upper Spring.f| Lower Spring. g;:ing? onbg;:is.fg_ a
" Solids. Grui'rlnz Grai/rlttrd Gfai'rlnz Grai'llt‘sh
per gall.® per gal per gall.® per gai

Calcium carbonate. ....ccovevaeveeen. 8.00 2 9.25
Sodium sulphate.. 21. 02
Calcium sulphate ... 27.61 .
Magnesium sulphate 19. 07"
Sodium chloride ..... 29.11
Calcium chloride .....cceeoivamiaiifiiiineiannaaaaa, PR
Sodium i0dide ..c.eeceeiiimiiiiiiieiidiciainiiineeaae]  Tracel |ieceeeiiiiiieeiilieiiniianiaia..
Sodinm sulphide. .
Calcium su phlde R 99. 55
Magnesium sulphxde .................................

YT N 136. 40 205. 61

GM“' . . . ..
R Cubic inches. | Cubic inches Oubtc inches. | Cubicinches.

Sulphureted hydrogen ............... 12.00 10. 02 31.28 27,63
Carbonic acid . 5.60 3.92 |iiiiiiiiiion.. 22,04
L5 7 P g 0.56. 0.97
PUBEA 174} i R P 5.42 3.88

Total covnerenacnicnencconneans 17. 60 19.92 jooeeiiiiaaaaa... 54. 52

= C. Collier, analyst.

bWm. Me'uie analyst (1827).

eL C. Beck, ;malyst (1842).
4. R. bhllton analyst.

¢ With silica. -

f Same as Middle Sprmg of Beck's report.
£J. Hadley, analyst.

b H. M. Baker, analyst (1874).

1 Contains iodine and bromine.

60)
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Analyses of mineral springs in New York— Continuned. '
Ballston Spa Springs.

Constituents. Aoat ‘Washington

- Sans Souci | AUESED | prankiin A [ o | Lithia woll.

Spring. Sovina tesiun Well. ¢d SIALeS- 1 (01d Conde

. privg. Dentonian.)

Solids Grainsg Grains Grains Graing Graing
0ucs. per gallon.s | per gallon.b> | per gallon.c | per gallond | per gallon.®
Sodium carbonato ........ 12,66 [veeenaenenni.n e e 16.88 [.eceeniiniiennn

Sodium bicarbonate......
Calcium carbonate .......
Calcium bicarbonato .....

Magnesium carbonate....
Magnesiam bicarbonate..
Strontium bicarbonate ...
Lithium bicarbonate.....

Magnesium carbonate. ...
Magnesinm bicarbonate..
Iron carbonate ..........
Tron bicarbonato .........
Sodium hyposulphite ....|.
Sodium sulpbate ........
Calcinm sulphate ......

Strontinm sulphate ......
Magnesium salphate ...
Sodium phosphato .......
Sodiam chloride ... .
Caleium chloride ...
Potagsinm chloride. .
Magnesium chloride.
Lithinam chloride. .
Iron sesquichloride
Sodium sulphide . .
Caleinm salphide .
Alamina ..o..o....
Siliea ....... -
Sulphur .cooaooalll
Loss....ooociiiiiiaa.n.

lron carbonate ...........
Tron bicarbonatg .........
Barium bicarbonate......
Sedium sulphate .........
Potassiom sulphate...... o
Sodium phosphate ....... . ,'l‘r"‘ce
-Sodium biborite..eeee. .| Lol Trace Trace Traco
Sodinm chloride. ......... 750. 03 659. 34 (45. 48
Patassivm chloride....... 33.28 33.93 9.23
Sodium bromide........ .. 3.64 4.67 2.37
Calcium fluorido «......... Trace Trace Traco
Sodium iodide....enn..... 0.12 0.24 0.22
Aluming 0.08 0.26 0.40
Silica .......... 0.76 0.74 1.03
Organic matter Trace Trace Traco
Total 1,233.25 1,184.37 1,047.70
Gases.
CATLONIC ACHT - aemneneneeafiaeeee e, 426.114 460. 066 244, 00 358,345
- Chitten: Springs. :
\ittenango Springs. Clitton Columbia
Coustituents. it s e Shrinan: White Sul
hite Sul. . agnesia iy ur Springs.
phuxl‘ Spring, | Cave Spring. Spﬁ"i]ug} Spring. | PAMTEPINE
Solids. | Grazﬂw G'raZw Gm'lizw Gm‘ll."lns Grm;?a .
per gallon. er gallon. per gallon.e | per gallon.s | per gallon.
Calcinm carbonate g perg " 9.68 21.79

142. 16

153.35 | 133. 68

Gases.

Sulphureted hydrogen ...
Carbonic acid ...... eeees 20. 480

Cubic inches.
. 0.884

Cubic inches.
2.754
15,034

Oubic inches. | Cubic inches.
5. 62: Present
19. 436 Present

=John H. Steele, analyst (1830). 4L, C. Beck, analyst.

bC. F. Chandler, analyst (1568). ¢

. I*. Chandler, anal

¢C. F. Chandler, analyst. £ With iron oxide.

Bull, 32 3

(161)

&J. R. Chilton, analyst (1852).
yst (1869). b Atwood, analyst.
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Analyscs of mineral springs in New York— Continued.

Cherry Valley Springs.

. Barton Sual- ;
Congtltuonts‘ phur Springs.| Bath-House o or%lggt!}l%ath- Phosphate
. Spring. Louse. Spring.
Solids Grains Grains Grains Grains
: B per gallon.s | per gallon.® | per gallon.c | pergallon.c
Sodium ¢arbonate. coveveniveaniaiiennaaaa. : 1112 (il P N
Calcium carbonate. ... . 3. 65 9. 41 ) 14.75 2.87

Magnesinm carbonate
Iron carbonate..........
Ammonium carbonate
Sodium sulphate..
Calcium sulphate . ..
Magnesium sulphate. .
Calcium phosphate . [ PR P
Sodium chloride.....
Calcium chloride....
Potassium chloride ...
Magnesium chloride ..
Calcinm sulphide .....
Iron oxido
Alomina. ...
Silied covvennannn
Sulpbar...........
Organic matter ...
Carbonic acid ceneveennennn... .

herry Vall
C §prymﬂs, °y . Doxtatter's,
i Yates Sul- or Long. | Verona Min-
phur Springs.| muir's Well, | ‘eral Springs.
Rochester.

\

Constituents.
Phosphate
Spring.

Solid Graing Graing Graing Grains per
oceds. per gallon.d | per gallon.s | per gallon.e | imp. gall.t
Calcium carbonate . ...oeeveeemenneeiennaaneac| vaan e 7.04 811, 84 48.47
Magnesinm bicarbonate ........ N L N e
Munganese bicarbonate.....
Iron bicarbonate............
Sodinm sulphate........
Calcium sulphate cccaun.....
Magnesium sulphate ...
Potagsinum sulphate.........
Strontium sulphate ...
Lithium sulphate...
Barium sulphate........
Calcinm phosphate (acid).
Sodium biborate ........
Sodinam nitrate....
Sotdium chloride ..
Calcium chloride. .
Potassium chloride ...
Magnesium chloride ..
Lithium chloride ...
Sodium bromide ..

Alaming........
Stlica ..aoaaen
Organic matter .
TOtal «oeeeeeeiem it eee e eeees 61.32 123.44 119.92 | 781,29
Gases. Oubic inches. ‘Cubic inches. | Cubic inches. | Cubic inches.
Sulphnreted hydrogen -........ceviieianaaa. s 17.28
Carbonic aCid eemeceeeann i P, Trace
& . F. Thomas, analyst. ¢ L.C. Beck, analyst (1842).
b J, R. Chilton, analyst. f peter Collier, analyst (1870).

¢ Perkins, analyst. 8 With magnesium carbonate and iron oxide.
4 C. F. Chandler, analyst (1876). . .

. (162)
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Analyses of mineral springs in New. York—Continued.
Deep Rock . ,
) Crystal { oy Florida Halleck's
Constituents. , Springs. lgf,ﬁfsg Spring. Spring.
Parts Graing Graing Graing
n 100.* per gallon.d | pergallon.® | per gallon.d
Sodinm bicarbonate..eeenvaenna. .. P - . 2214 ool

Calcinm carboniate. ...
Caleinm hicavbonate. ...
Maguesinm bicarhonato
Sodinw hypusulphato.’ .
Cileium sxSphu.Lo‘.....
Potassium sulphate...
Sodiwm chloride - .
Calcinm cliloride .
Potagsium chlorids .
Magneginm chloride
1ron sulphido
Sudinm sulphide. .
Magnosi
Tamo ...
Iron oxido
Alwmina. .
SNilica ...
Soda. .

Chlorino ...

Todino and ;;ho‘si).]ilomc acid

Carbonic acid (combined)
Sulphuric acid. .........
L

088 .« i iiiiiieiaieicoiiaaaas

Total.

Gases.

Carbureted hydrogen cooe..eu.....

Sulphareted hydrogen .

Carbonie acid........ Undetermined Trace
o . Lebanon Ther:) Nunda Min- Chlorine Excolsior [Lockport Min-
Constituents. mal Spring. | eral Springs. Spring. Spring. eral Spring.

Graing Grains Graing Grains - Graing
per gallon.e | per gallon.t | per gallon.8 | per gallon.s | per gallon.t

Sodium carbonate........ . 2.41 :

Calcium carbonate .......

TIron carbonato coovee. ..o

Calcium sulphate........

Potassinm sulphate ..
Magnesinm sulphate.
Sodium chloride....
Sodium sulphide
Tron oxide
Alumina.
Sitica. .......
Organic matter. ..........
Magnesium carbonate. ...
Sodium sulphate.:..... N
Calcium chloride
Potassinm chlotide. . .
Magnesinm ehloride......
Magnesinm bromide. .....
. Sodinm bromide. ... ......
Sodinm iodide. ...
I'reo carbomio acid........

Total.cveeeacneon.

: Gascs.
Sulphureted hydrogen ...
Carbouio acid e
Oxygen
Nitrogen

Present

Present

751. 86

008, 24

Cubic inches.

= J. Fowler, analyst (1880).
5 S. I Douglas, analyst {1871).-
¢ C. F. Chandler, analyst (1870).

4 J. Noyes, analyst.
° II. Dussance, analyst.

fS. A, Lattimore, analyst (1878).

(163)

8 Charles A. Goessman, ana-

lyst (1868).
b J. Hadley, nnalyst (1861).
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MINERAL SPRINGS OF THE UNITED STATES.
Analyses of mineral springs in New York— Continued.
Sharon Springs. -
Constituents. - s
Sﬁgﬁ‘ﬁr Magnesia | Red Sulphur }%:‘ég’;:; Eye-Water
Spring. Spring. Spring. Spring. ‘Spring.
Solids.: Graing Graing Graing Grains Graing
per gallon.® | pergallons | per gallon b | pergallon.s | pergallon.»
Sodium bicarbonate......[. oo it 49 [T S
Calcium bicarbonate .....|.coceeeeemnini|iaeannan . 1z 93 9.70 |oeeiniiannann.
Magnesinm bicarbonate.. 24.00 30. 50 0. 69
Calcium sulphate ........ 85. 40 76. 00 96. 64
Magnesium sulphate ... .. 34.00 22.70 18. 96
Sodlinm chloride..... . } 3.00 0.33
Magnesinm chlomde . { 0.73
Caleium chloride .. 0.07
Calcium sulpbide .. 0.89
Magnesium su]phlde ’
S SO 0.45
Total ceeeeninnnnen. 132,18
Gases.
Oubic inches. | Cubic inches. | Oubic inches.
Sul hureted hydro"en 10. 50
onic acid ....... . 4.58
At.mospheno Qr......... 4.00
L
' . Sharon Springs.
Constituents. —
Chalybeate N?:‘:ﬁg:;; Red Sulphur Sggﬁ%
Spring. Spax'ing. Spring. Spring.
Solids. Grains Graing Grains Grains
per gallo'n d | per gallon e | per gallon e | per gallon.t
Sodinm carbonate............ N P
Calcium carbonate. . .cc.ceoememiiiiiiiaafiiiiiinnan,
Magnesium carbonate ................... 8.96
Sodium Sﬂl]) ......................... 3.74
Calcium sulphate...cueoeveacnenanennnn. X
Potassium sulphate.. .. c.coccaniaananns
Magnesium sulphate.......coceeeeonnnan.
Iroa protosulphate........ccceacieeianeen
Sodinm chloride........
Calcium chloride. . .
Magnesinm chloride.-......... U [P
Sodium sulphide...c..oooveeiiaiaiiaeit]ieaiaiaiennnn.
Calcium sulphide... P P
Magmesmm sulphlde J R P
[ 8 AP PR
Organic matter............o........i.o.. 28.48
Total coeceeeneeermaeamneeaenannas 114.53
Gases. L. .
: COubic inches. | Cubic inches. | Cubic inches. | Cubic tnches.
Sul hureted hydrogen .................................. 6. 00 10. 48
0NiC ACIA. o en e ieeeen e 2.21 4.66 feaeacaiiia...
Abmospheno F:11 RN R 3.00 4,00 |oeoiieiiaiiaan .
[ VIT:) U ANPPPRS 1% 19.04 8.00

b J. G. Pohle, a.nalyst.

*Lawrence Reid, analyst (1845).

° J. G. Pohle, analyst (1865).

d Maische, analysﬁ (1861).

(164)

eLawrence Reid, analyst.
fJ. R. Chilton, analyst
& With extractive matter.
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Analyses of mincral springs in New York— Continued.
Oak Orchard Acid Spfings.
Constituents, -
Spring No. 1. S}{_);‘lgg Oak Orchard Acid Water.

Solids. | Grains Graing Grainsg Grains | Partsin | Partsin

per gallon.»| per gallon. | per gallon.c| per gallon.d|  1,000. 1,000.F
Sodiom sulpbate........... (1357 S P [ 3.16 0.12 0.09
Caicinm sulphate. 74.89 39. G0 12.41 13.72 111 1.12
Potasgsinm sulphato 5,52 |eeeceiaaaan 2.48 0.11 0.08
Aluminium sulphato. . 21. 69 9.68 |.ceiiinaaan- 6.41 0.37 0.32
Magnesium sulpbate 85. 60 8.28 4.98 8.49 0.46 0.53

Iron sulphate.....: , 23 3 A

Iron protosulphate
Sodinm chloride
Silica .

Organic w
Sulpburic acid ...

314,42 . 159,16

“Total.ceeneiieennene. 198.40 211,20 4.67 4.68
. . .
Msson | 41cseena Richfield Springs.
Constituents. or St. Sulplnlir -

S:Il){r(;lg):;a. Springs. lgmlgggf Sulphur sx:h‘]ﬁ; Iron |Magnesia

nknown,| SPring. Spring. Spring. | Spring.

Solids. Graing | Grains | Graing | Graing | Graing | Graing | Graing

per gall.| per gall.b| per gall.i| per galli | per gall.k| per gall.i| per gall.

Caletum carbonate. ..........f.coooiaees 14. 80 6.96

Calcinm bicarbonato. ..
Magnesinm carbouate .
Magnesinm bicarbonate .
Tvon bicarbonate. .....
Sodium hyposulphato:.
Sodium sulphate
Sodinm hydrosulphate.
Calcium sulphato ...
Potassium salphate..
Strontinm sulphato..
Magnesium sulphate.
Barinum sulphate
Sodium phosphato.....
Calcium phosphate
Sodium chloride
Calcinm chloride . ... ..
Potassium chloride
Magnesium chloride. . .
Lithinm chloride ....
Magnesium brom
Sodinm sulphide
Sodinm and calciam sulph
Calcium sulphide

caleium_ and  magnesiom |.

sulnhides,
Alumina
Silict..vvvvennnnann .
Organic matter

Total

Gasces.

Sulphurcted hydrogen
Carbonic acid

115350 | oo e o .
191.88 | 104.72 | 225.79 | 100.85 | 154.28 | 35.69 106,38
Cubd.in. | Cub.in. | Oub.in. | Oub.in. | Qub.in. | Cub.in. | Cub.in.
5. 307 - 36288 | 14.206 |.......... 0. 3160
e UL Yot | 15,9236 2. 2082

2 Silliman & Norton. analysts.
bJ. R. Chilton, analyst.
¢, Emmons, analyst.

4 Porter, analyst.

¢ H., Erni, analyst (1850).
M\, J. Craw, analyst (1850).

sFord F. Mayer,

analyst.

2 L. C. Beck, analyst.

i Lawrence Roid, analyst.

1 Theo. Doeecke, analyst.
kC.F. Chandler, analyst.
1'With magnesium chloride.
= With silicate of soda. )
= Undetermined matter.
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Analyses of mineral springs in New York—Continued.
- .
Saratoga Springs.
Coustituents. Champion | oo | - Cry.
+ T ystal .
Sg;:litx: Eg Springs. Springs. Congress Spring.
L;'oh' ds. . Grains Graing Grains v Grains Graing
Ghtenly pergallon® | per gallon. | per gallon.c | pergallon.t | per gallon.
Sodium carbonate 16. 00

Sodinm bicarbonato ..
Calcium carbonate .
Calcium bicarbonate .. ...
Magnesium bicarbovate. .
Strontium bicarbonate ...
Lithiui bicarbonate .
Iron carbonate
Iron bicarbonate .
Bariiim bicarbona
Totassium sulphate
Sodinm phosphato .
Sodium biborate. ...
Sodium chloride..
Potassium chloride.

Sodium bromide .....
Calcium fluoride .
Sodiumjodide ........ , 2
Alming .oooeceeiaiai.... X
Silien ciiviciineiiiiaioo X
Organic matter.......... B Trace |.oeeeeneonn.... R %Y PO I
Total.eoeeeueennn... 1, 195. 58 407. 30 537.15 591. 94 626. 40
Gases.
Atmosphericair .........
AzOtO ceeenn el [P 2
Carbonic acid ......... o 465. 46 272, 06 317.45 311.00 312. 80
Saratoga Springs.
Constituents. : ]
. Congress Spring. Ewmpire Spring.
S ‘l ids Grains Grains Grains Graing Graing
HOUEGE. per gallon.s | per gallon.s | per gallon.d | per gallon.e | pergallon
Sodium carbonate ........[.ceoieial.l 0. 56 720 e
Sodium bicarbonate......

Calciun carbonate ...
Calcium bicarbopate .....
Magnesium carbohate . ..

Magnesium bicarbonato..

Strontium bicarbonate ..

Lithium bicarbonate
Tron carbonat® -..........
Tron: bicarbonate .
Barium bicarbonate
Sodium sulphmte ...
Potassium sulphate
Sodium phospliate .
Sodium biborate -
Sodium chloride. .
Dotassium chloride .
Potassium bromide..
Sodium bromide. ..
Calcium fluoride
Sodiwm iodide
Tron oxide
Alumina
Silica......
Organic ma

Gages.
Atmospherw air
Carbonic acid

2. F. Chandler, analyst (1871).
b John H. Steele, analyst (prior to 1838). ’ With iron.

°C, F. Chandler, analyst.
dJohn I Steele, analyst.

Trace
(80. 44 496. 35
. 541 |oeeeen. UUPTN T
202.80 {.eceeenioan.s 284. 65 344,67 |ieeiniinenian.
J. D. Dana, analyst. i B, Emmons, analyst.
J With sodium iodide.
& Davy and Faraday, analvsts, Tondon. xOr iodine.

bJ. R. Chilton, analyst (1843).

(166)

.
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Analyses of mincral springs in New York— Continued.
Saratoga Springs. .

Constituents. Eureka Excolsior : Goyser Spout-

Spring. Spring. Flat Rock Spring. - | "jq Spn}ilg.

Solids. Graing Grains Graing Grains Graing

per gallon.® | per gallon.b per gallon. | pergallon.d | pergallon.e

Sodium hicarbosite ..... 8.75 15. 00 20.79 9.10 7123

Calcium carbonato
Calcium bicarbonate
Magnesium bicarbonate ..
Strontium bicarbonate ...
Lithinm bicarbonate ..
Iron carbonate-........
Iron bicarbonato
Barium bicarbonato ...
Sodium sulphatoe.....
Potassinm sulphate .
Strontinm sulphate .
Maguesium sulphate
Sodium phosphute. ..
Sodinm biborate...
Sodium eblorido . ...
TPotagsium chloride ..
Magnesium chloride.
Potagsium bromide. .
Sodium Hromido .
Calcinm Hluoride
Sodinwm jodide .
Alumina ...
Silica......

Organic matter ..
Sodium silicate ..
Potassinm silicate . .

Total ceeeninnnnnn..
Gases.
Atmospheric air......o..feeeii i ieeiin i (75511 0 PO A R
Carbonic acid ............ 239.00 250. 00 287.50 |ieeceenienaian 454. 08
Saratoga Springs.
Constituents. .
. . Hath 3
Hamilton Spring. Sgri]:é.n High Rock Springs.
- Solids. Grains Grains Grains Grains Grains
per gallon.t | pergallon.® | pergallons | pergallon.s | pergallon.t
Sodium carbonate ........[. ...l 84.25 |oceeciineinicad|ovan el . eenrenas
Sodinm bicarbonato -.....
Caleinm carbonato . ......
Calcium bicarbonate .....

Magunesium carbonato ...
Magnesinm bicarbonate ..
Strontiam bicarbonate ...
Lithinm bicarbonate

Iron carbonate
Iron bicarbonate ....... .

Barinm bicarbonate ...... .

Potassinm sulphate ..
Sodlium phosphato........
Calcium phospbate.......
Sodium biboyate..........
Sodinm chloride..........
Lotassium ¢hlorido.......
Potassium bromide. ......
Sodinm bromido .........
Caleium fluorido..........
Sodium jodido .oeeennn....
Alumina
Silicit. ... ..

Gascs.

Atmosphericaiv..........
Carbonic acid

................ 0.13 1.23 Trace

1.00 1.26 2.26 Traco

................ Trace Traco |.eeceeecicaaaca.

460. 33 479.17 888. 40 627. 56 345. 60
L R [ .. 5.00
316. 0v 320. 00 372,75 400. 46 - 304. 00

@ Allen, analyst.
v Allen, analyss (1879).

sJohn H. Steele, anulyst,

4G, F. Chandler, analyst (1885).
o C. I Cliamdier, analyst (1870).

(167)

fJobu 1L Steele, analyss (prior to 1838).

& C. F. Chandler, analyst.
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Analyses of mineral springs in New York— Continued.
Saratoga Springs.
Constituents. L
Kissingen or o8 e Puatnam
Triton gépring Pavilion Spring. Spring.
Graing Grains Grains Grains
Solids. per gallon.® | per gallon.b | per gallon.c | per gallon.
Sodinm carbonate. ... 4.92

Sodium bicarbonate
Calcium carbonate .
Calcium bicarbonate -
Magnesium carbonate
Magnesinm bicarbonati
Strontium bicarbonate . e
Lithium bicarbonate . .............cooiiiaan.
JTron carbonate . ...oceeemoiiioiiia s
Tron bicarbonato ....coeveeiiioiiiaaianiaaaa,
Barium bicarbonate
Sodinm sulphate .....
Totassium sulphate
Sodinm phosphato .
Calcium phosphate.
Sodium biborato .
Sodium chloride..

Potassium chloride ...ocoooooee il 16. 98 O T IO ISR, .-
Potassium bromide .eeeev.eeieenianana. e st 42, 59 Trace
Sodium bromide . ......o.ooiiiaiiiliilial, 1.80 .
Caleiam fluorido «eveveerveeiiiaveiveeiannas Trace
Sodiun 10diAe.ceeveieenninni i 0. 0
Alaming ..... Trace
Silicty .eenan..n 1.28
Organic Mattor .ovee ciame cieeniniameaimficrnenccneaans
b S PP 644. 63 687. 28 311.71 361. 01
Gases. ) ”
Carbonic acid ..... eacnmessacsasanss e 361,50 332.46 359. 50 326. 40
N0 1053 )11 T6) G TVR S DR PR 5.30 6.40
Saratoga Springs.
Constituents. Saratoga A
. |NewPutnam d o or Al Scltzer
Spring. Red Spring. Srpri rl‘lél Spring.
Solid, Grains . G'rmli?s Grm;;w . GmZm
olids. er gallon.® | per gallon.® er gallon. per gallon.s -
Sodium bicarbonate.....c.evaveceineecnnnnn. perg 8.08 P 15.33 rer g 6.75 . 41
Calciam bicarbonate............... eneacarae 157. 56 101. 26 56. 85 80. 87
Magnesium bicarbonate ............. ....... 173,61 42.41 20,48 40, 34
Strontinm bicarbonate.................c..... BRINY Trace |..c.ocee...... Trace
Lithinm bicarbonate...c.c..vaoon .. ereanas 9.83 0.94 1.72 0. 90
Iron bicarbonate. ceceeeeercaeiannnennnaa. ver . .70
Barium bicarbonate....coeeeeeiiiiiii. . Trace
Sodium sulphate..... R, .

Calcium sulphate ..cooeeoveeniiaa... sossne
TPotassinm sulphate.....coooaiiiniiinilaaa,

Maguoesium sulpbate..... heneeseeeciaaans .

Sodium phosphate ....... e iaeaaa.
Calcium phosplhate ..... feeeeeeraeeennnaan
Sodium biborate ... ..e.eoeeiiiiiiiiaaaL.
Sodinm ¢hloride . .ooooviiiie it
Caleium chloride ceeveeveenniiii i,
Potassium chloride ....
Magnesium chloride .
Sodium bLromide ..
Calcium fluoride . .. ceien
Sodiuw iodide ...l
Boracic acid coovvaveen i iniiiiill
J1ron OXide «voviivrvrvraninannnns
Alumina . coeeiiiininin i
L N creeeean R

Organic matter ......ceeemeeiiiiiiinnnn. .

Total ool P

Carbonio acid.eeave coveemvmanieniiiiiiiinan.

268, 04

1487

Trace

Traco

658. 63

302. 02

212. 00

324. 08

" »Sharples, analyst (1872).

4 With sodium iodide.

£C. F. Chandler, analyst (1869).

b With traces of phosphates.

b C. i, Chandler, analyst (1882). ¢ Appleiop, analyst.
¢ J. R. Chilton, analyst (1840). £ J. G. Pohle, analyst.

(168)
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Analyses of mineral springs in New York— Continued.

Saratoga Springs.

Constituents, i .
Star Spring. ~ Union Spring. ngﬁ:?iﬁ!'f:‘tes
©
Solids. Grs. per gall.® | Grs. per gall.b | Grs. per gall.o| Grs. per gall.®
1. 80

Sodium carbonato. c.ovvennn. . an

Sodium bicarbonate.. ..
Caleinm eathonate. ...
Caleium bicarbonate. ..

Magnesium carbonate ...
Magmesinm bicarhonate .

Strontium bicarbonatoe .
Tithium bicarbonate...
Trow carbonate. ........
Iron bicarbonate.......
Barinm bicarbopate....
Potagsium sulphate. ...
Sodium Hhosplm,tu e
Sodinm biborate .......
Sodium ¢hlorido

Potassinm ehloride ...........

Potagsinm bromido ..
Sodium bromido ...
Calcium fluoride ..
Sodinm jodide
Alamivw. ...,
Bilica
Organic matter........

B 1 f 392. 91 696.17 | . 331.84
-

Gases . .
Cathonieacid........._.. e 407.65 344.16 | 384.97 245.73
Atmospheric ar.ooooeiiiiien il eeeeeiaeiiana 4.62 |.ooan..n S

Saratoga Springs.
Constituents.- . Walton or .
Vichy Spring. | Todine Spring Washington Spring.
, < - | (Star Spring). | ’
T = T T

Solids. Grs.per gall.® | Grs. per gall.d | Grs. per gall.e| Grs. per gall.t
Sodinnrearbonate....i.oeeeeoiaaa |l [ A LT

Sodinm bicarbonata. .
Caleium carbonate. ...
Caleinm bicarbonate ...

Magnesium carbonate. ...
Maguesium bicarbonate .

Strontium bicarbonate .
Lithinm bicarbonato.
Jron carbonate. ..
Jron Vicarbonate. .....
Bariuw bicarbonate ...
Potassiwm sulphate ...
Magnesium sulphate...
Sedinm phosphate ...

Sodinm chloride .....
Calcium chloride . ...
Jrotassium chloride ...
Magunesium chloride .
Potassium Lromide ..
Sodinm bromide .

Calcinm fluovido .. .
Sodinm iodide .....
Alumina. ...,

Siliea . ..o..o.ool
Organic mattor ...,
1 DR ; 367.32 | . 294.50 350. 22 439,02
Gasce :
Carbonie acid. ... cooio i iiaii i, 383.07 326.00 363. 77 262. 50
Atmosphericair.......... .. 4.00 6.80
«C. T Chandlor, analyst.’ 4E. Emmons, avalyst (1839).
bJ. . Chilton, analyst (1841). eJ. R. Chilton, analyst.

<C. F. Chandler,

analyst (1873}, f John H. Steele, analyst (prior to 1838).

(169)
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NEW JERSEY.

This State is not econspicuous 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 tiine bottled for sale, but so far as reported nomne of the waters of
the States 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 bave 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.

Character of ,
the water. Remarl:s.

Name and location.

hour.

\

Tlow in gallons per

Number of springs.
Temperatare, Fahr.

Artestan wells :»
At Passaic Rollmg Mill, Paterson, |......j-euee-.-
Passaic County. .
At.Cellulm(leks Newark, ES8OX {saeece|ovmieee [oovei]ieienieneadann Calcic, saline.
County.
- On Padssaic River (Lwter Brothers), |..o.ofoeeeean. 5157 S P Do.
Newark, Essex County. . . : i '
At Limbech & Betz' s, Ninth street, |.c.c..f---..-- 8 5 O P Saline.
Jersey City, Hudson ‘County.
At Winslow, Camden County......|..coo]ocuen.
Blslmps Well (45 feet), New Bruns-
wick, Middlesex County.
Mamsqmm Spring, Point Pleasant, |..... [........
Ocean County.
Mineral springs :
At Oceanville, (7) Monmouth Co...|......[-eccaonn
On Pohatcong Mountain, RODY |vevmnefemnnnn
Broadway. Warren County .
Paint Spring, Kittatinny Mountain, [......|........
Warren Countv near Delaware
Gap Water.
Schooley’s Mountain Spring, Schooley’s 1 20 | 58 | Chalybeate ...| Resort.
Mountain, Morris County. .
Spa Sprmg Woodbridge, dedlcsex b U . Cold | Chalybeate ...| Unimproved, bnt was

-Connty. once bottled and sold.
Wa.rwwk Spring, Newark, Essex Co..

Saline.

e Alkaline.

.................... Snlmo.......u

* Only those o’f which analyses arc given i1 the table are included here.

- , (170)
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Analyses of mineral springs in New Jersey. .

Artea'}au Wells.

o Schooley’s Warwick
Constitucnts. MS‘;:’;ISE“‘ Spring. Passaic Roll- | Lister Bros.,
ing Mill. Newark.

Solids. . Graing * Grains Graing Qrains

, per gallon.® per gallon.® per gallon. © per gallon. %
Sodium carbonate ..... e 3
Sodium bicarbonate. .. i [N
Magnesium carbonate .. .
Magnesium bicarbonate P

| Jron carbonate........

. Iron bicarbonate. ... B P
Manganése carbonate.
Calcium carbonate..
Calcinm bicarbonate. .
Ammonium bicarbona
Calcium sulphato.....
Sodium sulphato. ...
Magnesium sulphate .
Alimina............
Ammonia. ..
Silicic acid. ...
Sodium chloride ..
Potassium chloride .
Calcium chlorido .....
Magnesium chloride..... ...

Tron and aluminium chlorides.
Sodiam bromide...
Sodinm phosphate
Potassinm nitrate
Organic matter .
Bromide .. F
Y. Todine .... P N SR . TLACO [eevreecnnons

Total «cunnneiiciineenaannn. 717 112.75 929. 46 152. 81

Gas.

. Oubic inch Cubic inches Oubic inches. | Oubic inches.
Carbonic acid.ceueeeieiiienoniinenn. Undetermined 101.03 | Undetermined | Undetermined

Artesian Wells,
Bishop's Well,
New Bruns-
wick.l

, Constitucnts. Colluloid | Limbech & .
\ ‘Works, New- | Betz’s, Jersey | Winslow.
ark. City.

Solids. Graing Qraing ‘Parts Graing
per gallon. 4 per gallon.d in 1,000.¢ per gallon.
6.10

Maguesium carbonate
Magnesiam sulphate .
Calcinm snlphate ...
Sodium sulpbate......
Magnesiam sulphate .
Calcium sulphate, ...
Silicic acid. .......

DMAENOSIN 1o e s e eennnverennnnnneconnelonnreasennennnn
>~ Sulphurio aeid ceeveoonioiiin i

(011117 R PO
Carbonio acid... vesreeiicnncans
Tron peroXido...c...oceuaes R

Total cevnn...... v 124,20

125.42 L1654 189. 50

«C. Mqutyre, jr., analyst (1870). ° Now Ji erse;y State Geologist’s Report, 1880,
b . ¥ Chandler, n,nalys%, {1870). 4 Now Jersey State Geologist's Report’, 1879,

l o

I3
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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. 4

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-
namber the others. There are o 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 700 to 720 Fahr., but
information derived directly from the spring owner gives it as 66° I'ahr.

Mineral springs of Pennsylvania.

= 3
A @z 9
e | s
Z | 8 =
a 15 5
; o 1 55 | & |Characterof th
Name and Jocation. "é Sﬂg E mr.:;:a:;[? ° Remarks.
g | & i
g E E]
ol K] )
“ = 3]
. °
Adams White Sulphur Springs, Tmile [......j. ... j...... Sulphiureted ....| Once had considerable
north of Chaneysville, Bedford Co...| . reputation asaresort.
Addison Ridge Chalybeate Springs, I: S DR PO Chalybeate ..... .
Monroe Township, Bedford County.
Alum Rock Spring, Alum Rock, Clar- {......f oo d..n RS (s R
ion County. : .
B:é h Chalybeate Spring, Bristol, Bucks | 1 |........1...... ceedo el ‘Was onco a resort.
ounty.
- - > . | 52.7)i Saline, sulphu- | Used commercially
]'(‘:-‘”"f{fl, Springs, Bedford, Bedford ; 7 12,400 % o reted, and and as a resort.
ounty. 62. G chalybeato.
Black Barren Spring, Pleasant Grove, 1 60 |52 |eiiiiieiiaal.. Do.
Lancaster County.
Blossburg Springs, Blossburg, Tioga DI N PRSP Acid, chalybeate! Has considerablo local
County. : reputation.
CaledoniaorSweeney's Springs,15miles |......|. oo fooiiii]iveneniaiias Lol Summer resort.
from Chambersburg, Franklin Co. i
Carlisle Winte Sulphur Springs, near 3 66 |.-an-n Mild sulphurous | Resort to limited ex-
Carlisle, Cumnberland County. ’ tent.
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Mineral springs of Pennsylvania— Continued,

15

Name and location.

Number of springs.

Flow in gallons per
hour. -

'Ieinpera.ture, Fahr.

| Character of the

water,

Remarks.

Chalybeate springs:
Fonr miles from Pittsburgh, Alle.
gheny County.
Two milesnorth of Chambersburg,
Franklin Connty.

Cresson Springs, Cresson Cambria Co..

Doubling Gap Whito Sulphur Springs,
Doubling Gap, near Nowville, Cum.
berland County.

East Clarion Spring, Elk County ......

Ephrata Spring, Ephmhn, LancasterCo.|

Fayette Spring, Fayctto Springs, Fay-
ctto County. .

Frankfort Springs, Frankfort Springs,
Beaver County. !

Gettysburg Katalysine Spring, Gettys-
burg, Adams County.

Geitysburg Lithia Spring, Gettysburg,
Adams County. .

Guylyck and Gaylord's Spring, Bloss-
burg, Lioga County.

Hajer’s Chalybeate Spring, 1 milenorth-

__eastot Bedford, Bedford County.

Kane Geyser Well (2,000 feet), ncar
Sargent, McKean County.

Kane Sulphur Spring, 24 miles north-
west of Kane, McKean County.

Kittanning Mineral Spring, Kittan-
ning, Armstrong County. .

Lovett Sulplur Springs, 1 mile from
Lorettoand near Wildwood Springs,
Cambria County.

May's Springs, Milligan's Cove, Harri-
son Township, Bedlord County. ~
MceCarthy's or Saltillo Mineral Springs,
near Saltillo, nntingdon Connty.
McElroy’s Spring, Westmoreland Co. .
MeVitty's Spring, near Saltillo, Hun-

tingdon County. :
Mineral springs:.
Near Clarion, Clarion Connty ......

Rose Vallev, near Reading, Berks Co).
Hanover, York County ...... ..... ..

Minnequa_ Springs, near Minnequa,
Bradford County.
Perry County  Warm Spring, Perry
~County, 14miles from Harrighurg,
Reed and Lyon White Sulphur Spring,
Milligan’s Cove, in Farrison Town-
ship, near Bedford Springs, Bedford
County.
Salino Spring (Mr. Petorson’s), noar Ta-
rentum, Allegheny County.
Salt springs: '
ecar Conemangh, near Saltsburg,
Indiana County.

Near Alba, Bradford County. ......|.

Sulphwr springs :
Near head of Mill Creek, in Mond
Township, Crawford County.
On Ander’s Run 2 miles sonthwost
of Tronton, Warren County.
On Beu's Creek, Somerset County. .
1o Toboynoe Township, PerryCo. ...
Three Springs, Three Springs, Hun.
_tingdon County. |
Wildwood Springs, Loretto, Cambria,
County. :
Wolford’s White Sulphur Springs, Wol-
ford’s Grap, Bedford County.
Yollow Springs, Chester County ...... .
York Sulphur Springs, York Sulphur
Springs, Adaws County.

........ 57
160 |......
60 | 6o

Ties (58

Chalybeate, &c .
Sulphureted
and chalybeate:

cetllo il

Alkaliné........

Acidchalybeate.
Chalybeate .....
Saline ...... T
Sulphureted ....
Caleic, chalyb-
cate.

Sulphureted ...
Chalybeate . ....
Calcic ..... eees
Chalybeate . ....
Caleic coenan....

Chalybeate .....

g ,sn.l.-'
phnreted.
Alkaline, calcic.

Sulpho - chalyh-
eate.

“Sulphureted, &e
Chalybeato, &c .

JResort.
Do.

Do. )
Onco a rosort.

Resort.

Used commercially.
Do.
Do.

Resovt.
Uuimproved.

Do.

Resort to limited ex-
tent. .

Local resort. .

TUsed slightly as a ro-
sort.

Unimportant.

Resort and water sold
to limited extent.
Has boen
abandoned now. .
Resort.

Do.
Do.

o resort;
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Analyses of mineral springs in Pennsylvania. .
. Bedford Springs.
Constituents. .
. . . Large
. . MagnesiaIron| Sulphur, Magnesia . 3
Sweet Spring. Spring. Spring. Spring. L’S“;&?:‘(ffo
-
Grs. per gall.2| Grs. per gall.2| Grs per gall.n| Grs.per gall.®| Grs. per gall.®
Calcinm carbonate ....... 0. 52 8:47 10.21 10.43 7.09
Magoesium carbonate. ... 0.14 0. 59 0.94 1.88
Manganese carbonate ... [..o.ooooiiaae Traco Traze Traco
Tron carbonate. .ooeeevun|ieaienniian 0.05 0.04 0.04
Sodium sulphate ....oove|oenenegaaiennn. 0.61 (1 S D,
Calcium sulphate . -.... eofem 90. 46 99. 83 0.58
Potagsinm sdphate cooevefiieeaeia oo, 0.30 0.18- 0.27
Strontiumsulphate. c.....|oeeieeaiant 0.01 0.13 0.08
Magnesiom snlphato. ... ...l 38.68 39, 62 0.29
Barium snlphate. .....ooifoeeeeeiiiiiin|iiiiiii s Traco |eeeeeeoo... o
Calcium phosphate. ... ..|..ecooiiiiias, 0.02 0.01 Trace.
Sodinm chloride..........|..ceeiiioiil 0.53 0.46 0.23
Potassium chlorido. ...ooofeaeeneiiiiiid oo i i e e Traco
Lithium ehloride........ et o0 Trace Trace |.eeeeececo. .-
Silica. ceeeeriinaaiaan . 0.65 0.17 0.7 0.4
Hydrosulphuric acid .....[ccoeeii oot 0.01 Trace Trace
Carbonic acid -........... 0.31 1.27 0. 56 3.77
Total. ccoueancnnnn.. 1.62 141.17 153. 30 14.70
Bedford Springs. Hafor's
y . . Black Barren i Fayette
Constituents. Clhalybeate : Rt
Chalybeate | Anderson Spring. Spring. Spring.
Spring. Spring.
Grs. per gall.b | Grs. per gall.c| Grs. per gall.b| Grs.per gall.?| Grs. per gall.e
Sedium earbonate ........ 0.40 . ceeean 0.75 .-
Potassinum carbonate .....
Calcinm carbonate . ......
Calcium bicarbonate .....
Magnesinm carbonate. ...
Magnesium bicarbonate. .
Manganese carbonate .. ..
Maunganese bicarbonate ..
Iron carbonate ...........
Iron bicarbonate ......... .
Sodium sulphate ......... .
Calcium sulphate ........
Potassium sulphato......

Magnesium sulphate. ....
Calcium phospl};ate
Sedium chloride..........
Calcium chloride.........

Lithiarm chloride......... .

Aluming ..ooeenenio....
Silica. ceeeevnniannniaa. .-
Hydrosulphuric acid. . ...
Carbonic acid (freo) ......

Nitrousacid...o......... .

LOSS teeeai e

* Gas.

Carbonic acid ............

. T800|00

124. 00

14.32

Cubic inches.

. 74,00

Oubic inches.

*J. A, Genth, analyst (1878).

bT. A. Genth, analyst.
*Dr. Church, analyst.

(174)

4 Rand & Cresson, analysts.

eF. A. Genth, analyst (1875).
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Analyses of mineral springs in Pennsylvania — Continued.
Cresson Springs.
Constitucnts. Gettysbg;g XKatalysine
. Ting.
Iron Spring.. | Alum Spring. lg;ﬁ?:;’a
Grains Grains Graing Qrainss per Grains
per gallon | per gallon.® | pergallon. | imp. gallon b pergallon.e

Sodium carbonate...... N 46,05 |[.ocneienecn.n-.
Sodium bicarbonate ......|..ooiveiiiiiiiiiieieanie 148 |eaeeiiiaooll. 0.70
J otassinm bicarbonate...|............ ... Trace |.eoececreennn..

Caleiam bicar bonate -.... 3.53 81.00 16. 41
M agnesiam bicarbonate..|...............]. 76.05 0.54
Nickol bicarbonato. .. ooofoeenieeeeeesi|ioiiaeeeecl e teeeieee e creeeeees Trace
Manganese bicarbonato .. c...cccceeecll  Trace | TrAce |ecceeecoieecnn. 0.01
Iron bicarbonato 0.04
Cobalt bicarbonate . Trace
Copper bicarbonate Trace
Magnesium I)omto . 0.03
Sdédiuni sulphato .. 2.47

Calcium sulphato . 0. 83
Potassinm aulplnto . ‘0. 21
Strontium sulphate ......|.eeererreeennnaf. T'race
Lithinm sulphato .. treeirscascnens
Magnesinm sulpbate. 0.78
Aluminium sulphnro ,,,,,,,,,,,,,,,
Barium sulphate ... foiieniiniannaan Trace
Iron sulpbate ... ceseracccnerans
Tvon persulphate. PR, eee
Calcium stphnto 0.01
Sodium chloride . X

saleium chloride. .
Magnesinm chlorida. .
Lithium chloride. .
Magnesinm bromide. .
Calcium fluorido .
Alimina .
hn_llc
(xuhonl(, acid (freo)
Nitrousacid........
Organic mattor.
Impuritios ©..oceeoenna...

0.01
Trace

*T. A. Gonth, analyst (1875).
bALM. Mn,yer analyst.

°TF, A Genth, analyst (1874).
4 With nitric ncid.



48

A

MINERAL SPRINGS OF THE UNITED STATES.

Analyscs of mineral springs in Pennsylvania — Continued.

oL, 32,

Constituents. Gettysburg Lithin Spring. Eﬂg'{)g‘lil;'lon Ka"ﬁ,gf.y ser
) Grs.per gall.2 | Grs. per gall.® | Grs. per gall.c| Grs.per gall® | Grs. per gall.d
Sodinm bicarbonate...... 3.20 4,97 3.38
Calcium carbonate .......

Calcium bicarbonate . .
Magnesium ca.rhonate .
Ma-rneamm bicarbonate.
Strontium bicarbonate - ..
Manganese carbonate ...
Iron carbonate ...........
Iron bicarbonate
Barium bicarbonate......
Ammnonium nitrate
Magnesium nitrate
Sodinm sulphate
Calcium sulphate
Potassinm sul phate
Magnesium sulphate . ...
Calcium phosphate. ......
Sodium chloride..........
Calcium chloride
Potassium chloride..
Strontium chloride.. ..
Magnesium chloride.
Tron chloride.............
Lithium chloride
Barium cbloride...
Magnesiom bromid

Maguesium iodide........
LAtRiG. eenmernensnnnss
Alumina .o.oooiiiiiiiool
Siliea cooaiiiiiiiiiiiiaa.
Silicic oxide..............
Total..ooeeeeannnnn. 25.24 21.06 25.25 418.94 10016. 94
' Kittanning May's Mineral
Constituents. . Mineral Chalybeate Mng’thy 8 M‘:X:I}“ 8 | Spring, Hon-
Spring. Spring. priugs Bpring over.
Grs.per gall.e | Grs. per gall.e | Grs. per gall.e! Grs. per gall.c| Grs. per gall.t
Sodium carbonate........ Trac
Caleinm carbonate . .. -
Calcium bicarbonate
Magnesinm carbonate....[......... .. L18 [eeeenennannn.. e s
Magnesium biearbonate..|...............[........oo..... 0.88 1.87
M.mg'\.nesc bicarbonate .. 0.25 fucneenamnecan |oeeemanmeeeconeraniiiaas O
Tron carbonate «..o.oeeana|oai el 0.06 |ceennieeieeiennnaniennann,
Iron bicarbonate . T A S 0.08 0.14
Sodium sulph'wte 8.73 1.31 7.79 1.01
Caleinm sulphate .. 65.12 4.55 72,20 |ooceniiiiiiiias
Aluminiam w]phate caen 2 S O (R
Potassiom sulphate ...... 0.91 0.44 022 0.16
M:gnesiam suiphate..... X 8 .

Iron sulphate

Calcium hoqphato .
Sodium chloride. . .
Lithiam chloride. ..:.....
Magnesinm protomde ..
Tron protoxido
Alumina, ..
Silica ...
Hvdl‘osu]phn
Carbonic acid

a F.'A. Genth, analyst (1874).
b Q, Oldsburg, analyst.
¢ I, A. Genth, analyst (1875).

(176)

4F. A. Genth, annlyst (1880).

e . A. Genth, analyst.
f Prof. Hollenbush, analyst.
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Analyses of mineral springs in Pennsylvania — Continued.
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©
Reed nnd Lyon
i Kane Sulphur . T

tituents. Minnequa Springs: ‘Whi

Constitnen Spring. aua Spring Su]phntSpri.ng
szilm Gra;';us . vaé?e Grzli?s
per gallon® | per gallon. per gailon.© Dper gallon.*

Sodinm carbonate ........ 144 )i, 1.09 0.54

Sodinm bicarbonate..
" P'otassium carbonate. .
TPotassinm bicarbonate
Caleinm earbonate. ....
Calcium bicarbonate.
Magnesium carbonate .
Magnesium bicarbonate .
Nickel carbonate
Manganese carbonate. .
- Manganeso bicarbonate..
Zine bicarbonato
Iron carbonate ....
Iron bicarbonate. ..
Larium bicarbonate .
Magmesium borato. ...
Ammoninm nitrate
Ammonium nitrite...
Sodinm sull)haw, ..
Calcium sulphate ...
Potassium sulphate. ...
Magnesium sulphato ..
Barium sulphate. .....c.eeeun.n
Caleium phosphate
Sodium chloride
TPotassium chloride
Lithinm chloride ..
Iron protoxide

Alumina. ..
D L RN
Sulphur - ooini i i,
Iy qunlplumc acid..ooveeeen.
Carbonieaeid...ooooooiiionianaaaa..
Organic mattor .....ooeeiiiann....
Total oot i
Porry County | Guylyck and
. Sulphan ring,( Blossburg P s
Coustituents. Ander's ';{nn. Springs. SX&;’E G’s“pyr]&';g
Grains Graing Graing . Graing
per gallon.® per gallon. per gallon.d per gallon.e
Sodium carbonate . .......oooiailll 7.49
Potassium carbonate ...............
Caleinm carbonato....oo.cooiiaiat.
Maenesinm carbonato . ..............
Tron carbonato. ........

Sadium sulphate.
Calcinm salphate. ..
Alumininm sulphate.
TPotassium sulphate
Lithinm gnlphate
Magnesium sulphal
]\I'mz,mcsn sulphate..
‘Nickel sulphate ..
Cobalt snlphate
Lron sulphate..
Tron pnrsnlphmto .
Iron phosphate ...
Sodium clitoride
Alkalino salts (chmﬂy chlorides) ....
Silien ....... .
Sulphurie acid. .
[ofi nrbnmc 'md

-F A Genth, analyst.

‘ Genth analyst (18’5)

o Dr. Gto"g, a,nalyst.

Bull, 32—4

4 James C. Booth, analyst (1850).
o8, A. Lattimoro, analyst (1885).
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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 secction, 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
Faulfs, 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.

Alarge number of the springs in this section are still unknown so far
a8 a definite statement of their chemical constituents is conceruned, but
every year adds to the list of analyses. ’

Summary for Southern Atlantic States.

Nunber of | 4.

Number of | Number of | Numbor of |~ spring lo- I\B“";I;"’:‘ (’: Total num-

States. sp{'iug lo- |.individual| sp 1lmgds cn,llit.ief1 uged coﬁx l’elli of

calities. | springs. analyze utilize analyses,

. asresorts,| e clally.

DolaWare ..eeeeennnneeenss 5 5 0 0 0 0

Maryland..... ... 29 101 4 5 1 4

District of Columbia ....... 2 4 0 0 0 ¢ 0
Virginig . ceveeneeniennnnn.. g 307 75 54 21 81’

West Virginia .............. 38 69 20 15 6 22

North Carolina ............. m 175 19 33 8 20

South Caroling ............. 31 39 ] 8 3 (i

Georgi. .covueveieianinaaan ’ 55 . 200 20 26 3 21

Florids «ouenieicinneninaene 3 58 4 1n 0 4

Total . eueurnrneennnes 371 1,048 | 148 152 42 164

(178)
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DELAWARE.

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

_ They are, however, of comparativelylittle 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.

. B M
S8 |5
gl |~
AR tor of th
Name and location. % | &g 2 Charﬁm;o ° Remarks.
5 as | B :
Elem e
E18 |8
Zz | B &
Brandywine Chalybeate Spring, Faulk- ) ) PRI AP Chalybeate ..... Once improved and
land, west of Wilmington, Now Cas- . + used as a resort.
tlo County. )
Aineral springs: . .
Near Dagsborough, Sussex County.[......lceeeeoifiiiia]oeininiicensvnnnn. Unimproved and un-
: important.
Two miles from Dover, Kent Co...|....cofeemuieni|caaan Chalybeato .....|. Unimproved.
T'en toiles from Dover, Kent Co....{.cecaeficnienefenann. 'Slxlphnreted...'. .Deo.
At Smyrna, Kent County. .oovneenfvomansfoanen oo i Unimproved and filled
. up.
MARYLAND.

The gencral 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 notresorted.to. '

There are soveral localitics that were once used extensively, but have
fallen into disuse. v

The proximity of many of the springs to those of Virginia has prob-
ably caused them to be neglected. Still there are several places. of re-
sort, and the water of onc—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.
s | u
@ ]
| 25 | | cnariatorof tho
i = ) haracter of the 3
Name and location. -‘i ghg E Water. Remarks.
gl e g
8|5 |8
= )
“ 2] (3]
(]
Barren Creek Springs, Barren Creek |......|........|...... Chalybeato ..... Onceused extensively.
Springs, Wicomico County. :
Belinda Spring, 14 miles from Sharps- N Once a resort but now
burg, Washington County. unimproved.
Bentley's Springs, Bentley’s Springs, 50 [oacvenei)onnnn. Alkaline, cha- | Resort.
Baltimore County. ’ 1iyl'bea.te, &e.
Bevy Springs, old Carroll estate, Ta- (I P Chalybeate, &ec.
koma Park, Mo ntgomery County. .
Bingham Spring, 33 miles northeast of |.c.cco]eeaeeis ]enoesiueanaaaiiiiioe Unimproved.
Wittman, Talbot County. .
Blue Sulphur Springs, Piney Grove, |30 PR F P, Do.
Alleghany County.
Calcic springs :
Near Hagerstown, Washington Co.|......|. ..o foeiia]oaeanniiiiiiii. Limestone springs are
common.
Carroll White Sulphur Springs, be- [ 3 ‘48 | Sulphuroted...

tween Green Ridgeand Polish Mount-
ain, Alleghany County.
Chalybeate springs:

Six miles from Easton, Talbot Co..
Near Hancock, Washington Co.....
Near New Windsor, Carroll Co ...

In Queen Anne’s County .........
Ennall's Spring, south of Trappe, Tal-
bot County.
Flint Stone Mineral Springs, Flint
Stone, Alleghany County.
Goldsborough Springs, 2 miles south-
east of Dundee, Talbot County.
Lloyd's Spring, Near Lloyd's Landing,
Talbot County. .

Mineral springs :

Near Clear Spring, Washington Co.
At Mineral Spring, Garrett County.

At Green Spring Furnace, Wash-
ington County.

Outram Springs, south of Easton, Tal-
bot County.

Ridgeway's Springs, west of Easton, .

Talbot County. .

River Springs, River Springs, Saint
Mary's County.

Spa Spring, Bladensburg,
George’s County.

Prince

Strontia Mineral Spring, Brookland-

ville, Baltimore County.
Sulphur springs :
At Sulphur Springs Station, B. &
P. R. R, Baltimore County.
Near: Williamsport, Washington
County.
Near Indian Springs, Washington
County. N
‘Warm Springs, 1 mile from Flint Stone,
Alleghany County. *
‘Windsor Sulphur Springs, near Wind-
sor, Carroll County.-

oo .

100 | Cold
100 |......
180 56
350 60

Sulphureted, &c.

Saline ..........

"Sulpho - chalyb-~
eate.

Saline, cha-
lybeate, and
lithia.

Chalybeate, &6 .

Saline, chalyb-
eato.

RN [ Y,

-] Onimproved.

Do.
TUsed locally.
Uuimprm‘wed.
Do.:

Do.

Do.
Do.
Resort.
Deo. .
TUsed commercially.
Unimport:mt and un-
improved.
Unimproved.
Unimproved and un-
important.

Resort.
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Analyses of mineral springs in Maryland.

. Bentley’s Springs.

’ . Strontia Min- Flint Stone
Constitucnts. eral Spring. Chalybeate Station Sh’dxrx:gl'al
Spring. Spring, Prings.
Parts Graing Graing Grains
in 100,000.* per gallon.b per gallon.® per gauon °
Sodium carbonate ........icoooa.n. 0.4 0.37 .

Maguesium carbonate
Calcium carbonate ....
Calcium bicarbonate
Strontium bicarbonate
Iron carbonate ........
Iron bicarbonate ..
Calcium sulphate ...
Strontinm sulphate .
. Sodium pitrate......
Potassium nitrate .
Sodium chloride
Magnesiuw chloride
Calcium chloride .
Iron ...
Alumin..ooveveeciiiiinnninnans
Loss
Silicic acid....
Organic matter .
Magnesia
Limo -
Sulphuric acid

Car |omo acid, chlorine, potash, and .

soda,
Ph(»ﬂ)horic acid, iodine, ammonia,
and organic matter,
Total veeeenieoenrecnnnnnnns
Gases.
Oxygen..... .
X\ltrowen .
Carbonic acid. . ceveerenrecerannns

- 74.70

Cub{c inches.

. 0.82 |.
. 1220
4 - 8.50

*WV. Simon, apaly

st.
WL L. A, Alken, analyst (1867).

(181)

eHoctor Humphrey and David Stewart, analysts,
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DISTRICT OF COLUMBIA.

A number of the wells and springs -within the limits of the District
are chalybeate; but none, even the strongest, is of much importance
and the number is so 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 chalybcate.
springs or wells. No analyses have been wmade.

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 towadrds the coast from the foot of the Blue Ridge. Here the
springs are largely chalybeate, as would naturally be expected. The
thermal springs are confined to the mountain region. A large propor-
tion of thesprings are sulphureted, as is the case with so nrmy sprm ]
in the adjoining States. .

The literature of the Virginia springs is qmte 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. Theso
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 aunswer to 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, how-
ever, sllghtly greater than the proportion in New York

(182)
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Minerdal springs in Virginia.
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o ™ H
€ | 5
E o = .
g
=| 25 g Character of the
Namo and location. g &8 B T Remarks.
g ® water. .
£ 8 g
F-3 & & .
E| 8 -8
. A~ H
o
Alleghany  Springs, Alleghany | 3| 125 |....... -..] Saline, calcic....| Used commercially
Spring, Montgomery County. and a8 a regort.
Alum Springs of Rockbridge County.| & f........ . Do.
Goshen RBridge, Rockbridge Co. '
Alnm Well, 14 miles northwest of |....].ceereefoennanii]eenans.n wees sesna-| Local resort.
Abingdon, Washington County.
AlAnuliai Springs, ncar Jetersville, |, 3 [........f.... [ vemerenans ‘Onco a resort.
melia County. .
Bath %]um Springs, Bath Alum, |' 8 |......oleeeeenao. Chalybeate.....| U : 1? ({I&B?;nex;e&cmuy
Bath County, .
Bedford Alum and Iron Springs, Bed-| 2 56 |....d0 .veecse....| Has been used com-

ford Springs, Campbell Connty.

Black Rock Springs, in Blue Ridgo,
Augusta County.

Blue Ridge Springs, Blue Ridge
Springs, Botetourt County.

Bolar Springs, 4 miles from Cleek's |.

Mills, Bath County.

Botetourt Springs  (or Johnson's |.

Springs), 8 milcs east of Sulem,
Roanoko County.

Buckingham White Sulphar Springs,
12 miles from Buckingham Court-
House, Buckingham County.

Buftalo Lithia Springs, Buffalo Lithia
Springs, Mecklenburg County.

Burner!s Springs (Seven Springs),
near Woodstock, Shenandoah Co.

Cecil's Alum Springs, PulaskiCounty

Cedar Bluff Sulphur Springs, Cedar
Bluft, Tazowell County.

Chilhowoe or Holston Sulphur|.

Springs, 10 miles southwest of
arion, Smyth County. .
Church Hill Alum Springs, near
Richmond, Henrico County.

Cistern Lick Springs, 18 miles north- |.

east of Warm %iu-iugs, Bath Co.
Claypole's  Clialybeate  Spring,
Burke's Garden, Tazewell County.
Clifton Springs, near Clifton Forge,
Alleghany County.
Cold Sulphur Springs, near Goshen
Bridge, Rockbridge County.

Coyner's Sulphur Springs (post office
addrese, Bonsack’s, Roatoke Co.),
Botetourt County.

Crystal Sulphur Springs,18miles west
of Staunton, Augusta County.

Daggers or Dibrell Spring, Daggers,
Botetourt County.

Dickson's or Callaghan’s Sulphur :

Spring, Callaghan's, Alleghany Co.
Dillard’s  Springs, near ~ Ward's
Springs, Pittsylvania County.®

Edmondson’s Spring, or Leébanon |.

White Sulphur Springs, Jennings
Gap Road, Augnsta County.

Falling Spring, 9 miles northeast of |.

Covington, Alleghany County.

Farmpville Lithia Springs, Cumber-
land County, opposite Farmville,
Prince dward County.

Fouquier White' Sulphur Spring,
Fauquier Springs, Fauquier Co.
Grayson’s Sulphur Springs, Carroll
Qp., 20 miles south of Wytheville.

2] 120 Joereennn

3| 180 65

2 P I
N T I IO

62 to 54

5 75+
2 60 f.oviuenon.
Al
PR 54
eeefieeieaas] 60 to 54
16 10 |........ .
1 175 56
[ 35 PP 47to 48

Sulphureted.....

Saline, sulphu-
reted, and cha-
lybeate.

Alkaline, calcic,

and chaiyheme.

Sulphureted

Chalybeate .....

Alkaline,
lybeate. '
Saline, calcig. .-

cha-

Snlphﬁmted cees

....do ....‘....4...

Carbonated, sa-
ine.

Alkaline, carbon.|
ated. .
Sulphureted ....

¢ Flow of four springs.

(183)

merecially and as a
resort.

Formerly frequented
by private parties.

.| Used commercially

and a8 o resort,.
Unimproved.

Now the site of.Hol-
lins Institute. °

Resort.

Used commercially

and as & resort.
Resort. .
Do.

Local resort.

Very slightly im-
proved.

Used locally for medic-
inal purposes.

sort.

Used to some oxtent
commercially and ag
& resort.

Resort.

Do.
Do.

Unimproved. ,
Used commercially.

Resort.
Do, '
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N e
Name and location. S| B2 B Charactor of the Remarks.
water.

' 5] oA g
=1 Q
ER &
Els | 5
Al & H

Hagan's Springs, near Clinch, Scott | 3 2 49 | Chalybeate and | Local resort.
County. sulphuareted.

Iaxrrison’y Mineral Spring, Tazewell |....[..... .. |......... Chalybeate ..... Used for modicinal
County. . - i purposes.

Healing” Springs, Healing Springs, | 4 |..®....| 85t088 | Alkaline, calcic.| Used commercially and
Bath County. .. ’ a8 a resort.

Holston Springs, 2 miles from Big | 4 |.-...... G14 to 684 | Salino .......... .

Moccasin Gap, Scott County. .

Hot Springs, Hot Springs, Bath Co. | 20 |........ 50 to 110 | Saline, calcic....| Resott. "

Huguenot Springs, Powhatan] 3)........lcoo.o... Sulphureted and Do.
County, 17 miles from Richmond. chalybeate.

Iron -Hill Springs, near Alleghany | 6 |.o.o..oeeeceeeen]ieees i Was onco a resort.
Station, Allegbany County.

Jordan Alum Springs, near Rock- | 6 [........i524 to58. 2] Chalyheato .. ... Resort.
bridge Alum Springs, Rockbridge
County. .

Jordan’s White Sulphur Springs, 1§ | 2 |........ 57 | Sulpbureted and | Used commorciallyand
miles from Stophenson Depot, chalybeute. a8 a resort.
Trederick County. . .

Kern's Springs, 6 miles northwestof | 6 [.......focceeennn. Chalybeate ..... TUsedlocally as aresort.

Wouodstock, Shenandoah County.
Kifberling Springs, Bland County,
28 miles from Wytheville.

Liberty Springs, 24 niiles northwest |.

of Rawloy Springs. RockinghamCo.

Lithia Springs, 3 miles southwest of |.

Abingdon, Washington County.
Loue Fountain, Augusta County ....
Magnesia SFrin gs, Ash Grove, near

Great Falls of Potomac, Fairfux Co.
Massanetta Mineral Springs (for-

merly Taylor's Springs), ncar Har-

risonburg, Rockingham County.

McHenry's Thermal Spring, Scott Co |.

Miliborough Springs, Millborough
Springs, Bath County.
Mineral springs:

Eicht miles from Wythevillo |.

Springs (Cove Lithin Springs),
.__Wythe County. -

Near Mandota, Washington
County. .

Near Becch Spring, Lee County. .

Poor Valloy. 9 miles northwest
of Jonesville, Lee County.

T'hree miles north of Jonesville,
Leo County.

Near Farmwell Station, Loudoun
County.

At Giggett's, ncar Palner's
Springs, Meccklenburg Co.

Montgomery White SulpharSprings, |.. ..

Montgomery Springs, Montgomory
County.

Mungel’s Springs, 9 miles northwest
of Abingdon, Washington County.

Mustard's Mineral Springs, near |....

Witten’s Mills, Tazowell County.

New River White Sulphur Springs
(Eguloston Springs), near Stay-
tide, Giles County. -

Orkney Springs, Orkney Springs,
Shenandoah County.

Palmer's Springs, Palmer’s Springs,
Mecklenburg County. .

Powhatan Lithia and Alwmn Springs,
near Ballsvilie, Powhatan County.

Preston’s Spring, Montgomery Co ..

Palaski Alum Spriugs, Dublin, I’u-
laski Connty.

Rawley Springs, Rawley Springs,
Rockingham County,

5 |oeemaees
0 |eeeerennas
150 85

5724158, 6-59. 7

B

........ 4
........ 58

178 |[51.8-54.6

&
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Calcic, alkaline .

\

"Sulpharoted and
chalybeate.

Sulphureted and
chalybeate.
ORI (4 I

Sulphureted . ...

Sulphureted and
chalybeate.
Sulphureted ....

Local resort.
Resort.
Unimproved. ‘

Used locally.
Unimproved.

Used commoreially and

as a resort.

Resort.

.

Do.

Unimproved.

Used Ioca]iy.
Unimproved.:
Do.

Resort.

Do.
Used for
purposces.
Resort.
Do.
Tsed locally. !

Used commercially.

Used commerciall

and as aTesorf.
ol 8T},

medicinal

¥
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|

57

N " P
0l g |
a =
. k1 2 2]
A EF E | Charactor of th ’
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Name and location. s gg g water. . Romarks.
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. = b &
£l 2 5
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o ° N

TRoanoke Red Sulphur Springs, near | 4 [ 1,278 [ 53toG0 | Sulphureted | Resort.
Salewn, Roanoko County. and chalybeate.

RocKbridge Alum  Springs, Rock- | 4 |........ 50to56 [ Chalybeato..... Used commercially
bridge Alum Springs, Rockbridgo . and as o resort.

. County.

Tockbridge Baths, Rockbridge Baths, [....|........ 74 | Alkaline........ Resort.
Rockbridgo County. .

Rock Evon Springs (Capper's), Rock | 8 1..oo freiinnn Alkaline and | Used commercially
Toon Springs, Frederick County. saline, chalyb- and as a resort.

: awe and sul-
. phureted.

Rockingham Virginia Springs, near | 10 | 730 | 40to 58 | Saline, chalyb: Do.
McGabeysville, Rockingham Co. - cate.

Seven Springs, near Abingdon, 2| 7 [.....oifoeiiiiion Chalybeate ..... Used commercially.
miles from Glade Spring Depot, ,
Washington County.

Shavon  Springs, Sharon Springs, | 3 Resort. '
Bland County.

Shenandoah Alum Springs, Shenan- | 10 Used commercially
doal ATum Springs, Shenandoah Co. and as aresort.

Silcott's Springs, Silcott Springs, | 1 Unimproved.
Loudoun County.

Suake Run Spring, 20 miles south- | ...l ]ooce ]l O T, S Resort.
west of Covington, Alleghany Co. .

Staflord Springs, Stafford Stove, Staf- | b i TUsed to somo oxtent;
ford County. hag been unimprovc(i

. for a long time.

Stribling or Augusta Springs, Strib- | 6 Used commercially
ling Springs, Augusta County. . and as o resort.

Sudley Springs, Sudley Springs, | 2 52- 53 | Chalybeato ..... Once a resort.

Prince William Connty,

Sulphur Spring, Rnsnnl{Couuiy, 2 S S P Unimproved.
miles northwest ot Abingdon.

Sulphiur and Chalybeate Springs, | 3 |...ooobooaiiaidiia it
noar Beech Spring, Lee County. ’ .

Sweet Chalybeato ™ Springs  (Red | 4 8004 75to79 | Calcic, chalyb- | Rosort.

Sweet Springs), Sweet Chalybeate,  eate.
Alleghany County. R

Tally's Springs, 2 miles from Palm- |... Has a local reputa--
er's S‘n'ings, Mecklenburg Co. ' tion.

* Tazewell Sulplior Springs, 5 miles [ 4 .| Was a resort prior to
northwest of Jeffersonville, Laze- tho war.
well County. '

Union Springs, 3 miles southof Raw- ... ..o ]ooi i iaiii it
loy Springs, Rockingham County.

Valley” View Springs, near New- [..o.|i....oojooiiia.. Sulphureted, | Resort.
market, Shenandoah Connty. chalybeate. [

Varioty Springs, near Pond Gap, | 4 1604 ennn.n.. Chalybeate, &c. Do. ,

Augusta County, .
Wallawhatoola Alum  Springs, 33 | 2 754 56 | Saline, chalyb. | Used conumercially
: 8ilcé from Millboro Decpot, Bath euto. and as & resort.
ounty.
Warmn  Sulpbur  Springs, Warm |....[360,000 | 861098 [ Calgic ..........| Resort.
Springs, Bath County.

Washington Springs, near Glade |....|.-....-oeiiiit Chalybeate ..... Do.
Spring, Washington County . ...... ’ .

Wayland Spring, near Jennings' Or- [....].co..ifianiiaann]. PR [ S, «....] Local resort.
dinary, Nottoway County.

White Sulphur Spring, Big Stone | 1 |.......]eeeeiecidiiiiiiineninnan, Used to a limited ox-
Gap, Wise County. ‘ tent as a resort.

White Sulphur Springs, Tazewell Co.|..uufoenn mautonnceenafiaaes peeeeneanaes !

Wilson's Thermal Spring «........... e Probably same as Dag-

. gors Spring.
“Wolf Trap, Lithia Springs (well), |....|.-....-. 59 | Alkaline, calcic.| Used commercially.
‘Wolf Trap, Halifax Co.
Wythevillo  Springs, Wytheville, |....[........[. «+ +---..| Chalybeate ..... Resort.
Wythe County.

Yellow Sulphne Springs, near Chris- |... 150 65 | Caleie, saline, Do.

tiansburg, Montgomery County. sulphur.
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Analyses of mineral springs in Virginia.

[BULL. 32

Bath Alum Springs.

Clifton Springs.

Constituents. As“eﬁ.ﬂ":"’
prings. | g iring | Spring | Spring Cave S\})x’ing Spring
o. L No.2 No.3. | Springs. | No.1. No. 2.

. Grains Graing | Graing | Graing | Graing | Grs.per | Grs. per

per gall.* | per gall.b! per gall.s | per gall.® | per gall.c imp. gall.\imp. gail.4
Caleium carbonate ......... 3.61 |... . P PO
Calcium bicarbonate .......|............ 0.60 f.eevnno...
Magnesinm carbonate...... [20: 2 R RN [
Magnesium bicarbonate ....|.cee. coiii|eeiaiiiaiiiieiaiisieeeeainl] LO8 il
Lithium carbonate ......... B 1 T T O N e B
Strontium carbonate ....... (V217 2 RO RPN PR A (R SR DR
Barium carbonate .......... L 1 [ [
Manganese carbonate ...... [ T D
Manganese bicarbonate . ...{.....
Iron carbonato .........

Iron bicarbonate .
Cobalt carbonate .
Zinc earbonate
Copper carbunate
Lead carbonate.............
Sodium swphate
Calcium sulphate
Lithiumsulphate...........
Magnesium sulphate .
Potassium sulphate .......
Aluminium sulphate
Ammonium sulphate
Manganese sulphate
Iron persulphate
Magnesinm nitrate
Ammoninm nitrate.........
Calcinm phosphate.........
Alumininm phosphate......
Sodium silicate
Aluminium silicato.
Ammouium crenate
Sodium chloride..
Calcium chlorido .
Calcium fluoride. .
Soda
Magnesia.
Potash ..
Lime....
Lithia
Antimonium teroxide ..
Iron oxido
Manganese protoxide
Alumina..
Silica .
Chlorin
Thospho
Sulphuricac
Carbonicacid.
Crenicacid ...
Apocrenic acid
Organicacid.. .«
Organic matter
Oxygon added to sodium....

Gases.

Carbonic acid........ ceeeens
Sulphureted Lhydregen
Oxygen
Nitrogen

‘A'race
T'race
Trace

L72
115.29

Ou. in. 1 ' Cu. in.
..... 6.013 5:018
RN REIE Y B & R
..... 3,935 } 10.210

s . A. Genth, analyst.

bHayes, analyst.

¢ W. H. Taylor, analyst:

4J..L. Campbel

1, analyﬁt (1877).

° With ammonia.
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VIRGINIA.
Analyses of mineral springs in Virginia — Continued.
Buffalo Lithia Springs. .
. Bluo e Cold
Coustituents. Bedford Alum and | pigeq Snlphur
1ron Springs. Springs. | Spring | Sprivg | Spring | Springs.
, : No. L. No. 2. No. 3.

Solids. Graing Gmirln.._vb Graing Grainsplré Grains . G'raim:]‘)lri Grai'rzf

per gall.e |per gall.b| per gail.e | imp.gall.d imp.gall.d, imp.gall.d| per gail.
Calcium bicarbonate .......b. o i i feemennio. 5.44 39.28 14.96 2,52 1. 84
Magmesinm carbonate ) P, 178

Magnesium bicarbonato .
Potassium carbouate ..
Zithium bicarhonite .
Barium bicarbonate .
Iron carbonate ...
1von bicarbonate ..
Sodium sulphate ..
Calcinm sulphate
Lithium sulphate. ..
Magnesium sulphate .
Potassium sulphate .. .
Aluminium sulphate .......
Muanganese sul{)hnt(\ ........
Iron protosulphate.. .
Irom persalphate ..

Nickel sal p]hnto .
Cobalt sulphate .
Copper sulphate.
Zipc sulphate .....
Magnesinm nitrato. .
Ammonium vitrate. .
Calcium phosphato. .
Phosphates .......
Sodinm silicate. .
Sodium chlorido.
Calcium ¢hioride ..
Calcinn fluoride ..
Lithia.......
Alumina
Silica..
Jodine..
Phosphor .
Sulphuric acid . .
Organic matter. .....:veen..

Trace

73.66

Sulphureted hydrogen.
Oxygeni....oouaean.. .
Nitrogen ...... .

Carbonic noid.....o.oooool .

Carbon dioxide ..ceveeecea..| !

Oubic in. | Oubic in.
. 9. 2

* M. B. Hardin, analyst (1877).
b William Gilham, analyst.

(187)

¢¥. A. Genth, analyst.

41V, P. Tonry, analyst (1874). -
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Analyses of mineral springs in Virginia —Continued.

Church Farmville | Fauquier

ens : Dickson's [McHenry's| Wilson's

Constituents. Hill Alom SI;:-Ig?s S}X];]lﬁ?r Sulphur | Thermal | Thermal
: Springs. | TV Spring. | Sprig. | Spring. | Spring.

Graing Graing Graing Graing in | Grainsin | Graing in

per gallon.® per gallon. | per gallon.c| 200 cw. in.d | 100 cu. in.d | 100 cu. in.¢

Sodium carbonate ... ......|eeemcevevmenfiiiiiiiiiniierinaianan, 2.20 [eeeniiiii]iiiiiian.
Calcinm carbonate
Calcium bicarbonate
Magnesium carbonate
Magnesium bicarbonate
Lithiom carbonate....
Manganous carbona
TFerrous carbonato.
Sodium sulphate .
Calcium sulphate.
Maguesium sulph
Potassium sulphate. ..
Aluminium persuipha
Ammoninm sulphate
Iron sulphate

_Iron bisulphate.
Iron protosulpha
Tron persutphate .
Sodium chloride . .
Magnesium chlori
Calcinm chloride ...
Potassium cbloride .......
Calcinm and magnesium

phosphate.
JIron peroxide...............
Alumina....
Silica ....
Jodine.._....
TPhosphorie aci
Sulphuric acid. ...
Organic matter...
Gaseous matter, &c. . rmmeeeeansan -
b U Y (. Y ORI PR
Total ......oooiemrenn. 426.69 | 26.39 22.00 .47 20.41 22.85
Gases. j Cubicin. | Oubicin. ,
Carbonic acid.c.eeenveeneofieeenadanaen 74.2 1100 [eeeennnnnn. Undeterm'dUndoterm’d
Sulphureted hydrogen......|.ceeceveaee]oaaannanen. D177 (T (O P
) Mireral Springs near . .
Edmond- | pojoeon Farmwell Station. Healing Springs.
Constituents. Ssot}'s Springs. | N T Now
px?mg . No. 1. No. 3. Spring. Spring.
‘ Graingin | Graing | Groms | Grams.'| Graine | .Grains
200 cu. in.d | per gallon.b| per liter.t | per liter.} | per gallon.i | per gallons
Sodium carbonate ... ) 1.32 |... e

Calcinm carbonate. .
Calcium bicarbonate. .
Magnesium carbonate :
Tron carbonate ...c.ooieaiiacmniiaiiiifianiiaaiaaa,
Sodinm sulphate.. .
Calcium sulphate ...........
Magnesium sulphate ....... .
Potassinm sulphate......... T
Aluminium sulphate........
Awmonium sulphate ....... R PO,
Iron sulphate........... ceefe N PO .
Aluminium phosphate Trace
Sodium chloride ............ k1. 52 . 3 0. . 89
Potassium chloride .........{........ OO P .e 0.0067 0. 0057 0.24 0.25
Iron peroxide....... .

Alumina....
Silica .....
Bromine..
Jodine ......
Carbonic acid.
Organic acid. ...
Organic matter .

L0S8 ceueriesnrriinniiaan -
Sulphureted hydrogen
Total ...iveanenannnnn. 7.38 41.12 2.1067 2. 2042 34.87 40. 60
2 J. C. Booth, analyst. : e With sodiam sulpha'te. iR. B. Riggs, analyst (18806).
bE. T. Fristoe, analyst (1879). f'With iron phosphate. J W. E. Aiken, analyst (1868).

¢ Thomas Antisell, analyst (1878). &Quantities not given. k 'With ammoniam ¢hloride,
4'W. B. Rogers, analyst. 2 Hayden, analyst. ; .

(188)
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Analyses' of mineral springs in Virginia— Continued.
Hot Springs.
Constitnents.

Boiler Bath

Sulphur Bath

ioqr [ Hot Spout New Hot :
(Old Ladies’ P Octagon Bath. or Ladies’ Sul-
' Boilor Bath). Bath. volag Spring. phur Bath.
Gram Gram Gram Gram Gram
per liter.® per liter.® per liter.® per liter.® per liter.®
Calcium carbonate ....... 0. 2355 0. 2390 0.2340 0. 2272 0. 2355
Magnesium carbonate. ... 0. 1249 0.1201 0.1218 0.1228 0. 1155
Sodium sulpbate ......... 0, 0370 0.0281 0. 0296 0. 0278 0. 0420
Calcinm sulplml,«; . 0. 1407 0.1424 0. 1504 0.1401 0.1278
Potassium sulphate 0.0138 0.0187 0.0185 0.0212 0.0158
Potassium chloride . 0.0105 | 0. 0092 0. 0086 0. 0061 0. 0068
Alumina'. . . 0. 0020 0. 0025 0. 0035 0. 0060 0. 0065
Silica ... 0. 0275 0. 0235 0. 0255 0.0235 0. 0230
jromine .. Traco Trace
088 .eu.. 0. 0056 0. 0090
Total ccevee cannnnn. 0. 5975 0. 5925
Hot Springs.
Constituonts. Gentlemen's
. Magnesian Boiler Spring or Ladies’ Ladies’ Sul- | Pleasure Bath
Spring. Boiler Bath. phur Bath. | or Magnesia
! Spring.
Solids Gram QGraing Graing Graing Grains
. . per liter.® pergallon.b | pergallons | pergallon.c | pergallon.
Caleium earbonate 0. 1845 17. 40 17.34 16. 44 . 48
Magnesium carbona 1 . 2,68 2. 80 2,02
Iron earbonate .. 0.1 0. 06 0.08
Sodium sulphate, 3 1.02 1.01 ' 0. 85
Caleium sulphato ... § 1.74 2,10 3.02
Magnesinn sulpbato .....f....oo ...l 2,05 5. 66 5.10 1.08
Potassiom sulp‘mm 0.0109 |..o.oooaaial.ll 1.35 1.82 0.57
Sodium ehlurdo. ...ooooufoeeiiis Lol 1.33 0.12 0.14 0.13
Potassium chloride 0.0042 |............... 1.60 0.17 0.16
Silica.. ..ot . 0. 0120 0.18 1.74 1.37 0.69
Loas ooviiaiiiii weilll L R PR P PR
Total ...oeo oeneen. 0. 3825 30.08 33.36 31.01 18.09

Gases.

'
Carbonic acid
Sualphureted hydrogen
Oxvygoen ..
Nitrogen.

Qubic inches
in 100 cu. in.

*F. W. Clarko, analyst (1884).

*W. B. Rogers, analyst.

(189)

v

* William Gilham, analyst (1866).
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Analyseq' of mineral springs in Virginia— Continued.

[BULL. 32.

Jordan Alum Springs. .
Constituents.
Chalybeate| Alum | Spring | Spring | Spring | Spring | Spring
. Spring. Spring. 0: 2. -| .No.3. . > 4. No. 6. 0. 6.
Solids. Graing | Grains | Grains | Grains | Grains | Grains | Grains
| per gall® | per gall.b| per gall.% | per gall- per gall.?| per gall.® | per gall.*
Magnesium carbonate.-.... 0.74 -

Manganese carbonate . .
Iron carbonate .
Sodium sulphate .
Calcium sulphate ..
Lithium sulphate
Magnesinm sulphate . .
Potassium sulphute ..
Aluminium snlphate .
Manganese sulphate
" Iron sulphate
Iron protosulphate
Iron persnl ha,tc
Nickel sulphal
Cobalt sulphato

Copper sulphate. -........
Zinc sulphate ..... R

Cadmium sulphate
Calcium phosphate. ..
Iron phosphate.......
Sodium silicate. ......

Ammoninm crenate........

Iron crenate .........
Sodium chloride. -....
Calcium - fluoride
Sodium iodide
Alumina .

Gases.

Carbonic acid
Oxygen
Nitrogen

«Trace

R 116.27 52.73 55. 09
Cubic in. | Cubicin. | Oubicin. | Cubicin. | Oubic in. | Cubic in. | Cubic in.
..5.60 1616 11.22, 11.39 10. 38 9.91
.60 |.oeenennn. 1.33 1.27 . L1l 1.35 1.62
806 |[ceavninnns 3,76 .3.62 3.19 3.33 4.04

«J. W. Mallet (1873).

(190)

»William E., A. Aiken (1873).




Manganese protoxide ....|.

Arsenpious oxide..........
Aluming ..o.eoaaiiiaa...
Silien. . civeiieiniennnnnan.
Chlorine ...........
. “Phosphoric acid.... ..

-Snlphuric acid ... .c.....
Sulphureted hydrogen ...
Carbonic acid (combined)
Organic matter...........

PRALL] VIRGINIA, 63
Analyses of mineral springs in Virginia— Continued.
" Kimberling
Jordan's + Massanetta s Rawley
.Constituents. White Sulphur| |, %pm;gg, . Mineral Pulsasll;;Alum Springs, main
Springs. °s SWPAUL | 5y rngs, Pprings. fountain.
pring.
Graing Graing . Grains Grains Graing per |
: per gallons | per gallon.b | per gallon.s | per gallon.d | imp. gallon.®
-Sodium carbonate........|......i..o L. 6.21 113
Calcinm carbonate .......f.....ooioea,.. 0.72 14.78
Magnesium carbonate. ... ,  2.88 1.62 6.95
Potagsium carbonate..... 9.71 0.75 [vecennicarennn
Manganese carbonate - ... 0.01 fieeeneiicnnn.n. 0.05
Iron carbonate........... Trace |[.-eveeerececenn 0.38
. Calcium sulpbate ........ 5.13 2.32 0.42
Magnesinm sulphate. ... | cceeeoieii. i fieenianieniiieiaaiaiecenioes
Potassinm sulphate ...... 2,09 |oeeiniiianioan. 0.11
Aluminium sulpbate .....0eeoie it iaicci ey
Iron sulphate ...... S N
Soluble gilicates .........f.coooiii i eeeienii el
Sodium chleride. ... . 0.76 [ . A
" Potassium chloride. ......|oceeee ool ieenni il -0.16
Ammonium chloride .....}....ceoioilll]s ceeenineenas 0.01
fl1 11 .
Magnesia ......
Potagh ...oveennnnnnnn...
Lime...ceotiaacnnnn ..
Lithin. . ..........
Ammonia ..........
Tron..oieiiannnnns .
Iron pergxide ............

Gases.

Carbureted hydrogen ...

= Thos. Antisell, analyst (1871).
b D. K. Tuttle, analyst.
° J. W. Mallet, analyst.

4 J. L. Campbell, analyst (1870).
f

*J. W, Mal
t With soda.

et, analyst (1878).
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- Manganese carbonate...

. Lead sulphate ......

64 MINERAL SPRINGS OF THE UNITED STATES. [BuLL. 32

~ Analyses of mineral springs in Virginia— Continued.

Orkney Springs.

Rockbridge Alum Springs.

Constituents.

Healing
Spring.

Powder | Bear Wal- | Chalybeate
Spring. |low Spring.| Spring.

Spring No. 1.

Sodinm carbonate ..........
Calcimin carbonate..........
Magnesium carbonato ......
Lithinm carbonate...... ..

Iron carbonate..........
Sodinm sulphate........
Calcium sulpbate .......
Lithium sulphate.......
Magnesium sulphate. .
Potassium sulphate...
Strontium sulphate .
Barium snlphate......
Aluminium sulphate. . .
Mapganese sulphate ........
Iron sulphate........... ..
Iron persulphate ...........
Nickel sulphate ...... ......
Cobalt sulphate ..
Copper sulphate. .
Zinc sulphate......

Awmmoniam nitrate .
Calcium phosphate .
Sodinm silicate .....
Ammonium crenate.
Sodium sulphide....
Sodium chloride ...
Potassium chloride . .
Ammonium chloride . .
Cale¢ium fluoride ...
Sodium iodide ..
Antimony ....

Nitric acid..
Sulphuric acid..
Carbonice acid.....

Carponic anhydride.

Graing per
imp. gall.®
2

Graing per | Grains per | Graing Graing Grains
wmp. ?]tz)ll“ imp. gall.s | per gall.b | per galle | per galld
4.01 . .-

0.03
Trace

Organic matter .......cooo]eoeeonaaan Trace
Total ... 20.10 20. 89 12.20 7.61 40.74 43.09
Gases. . ) .
’ Oub. inches. |Cub. inches. |Qub. inches. |Cub. inches. |Oub. inches. |Cub. inches. .
Sulphureted hydrogen......|............ (25 ) R N
[05.977:53 W .ee D O P 0.46
Nitrogen ....... 3.05 2.85 1.52
Carbon dioxide 4.64 8.62 5.78

»J. W. Mallet, analyst (1875).

bJ, W. Mallet, analyst.

(192)

¢A. A. Hayes, analyst. .
4 M. B. Hardin, analyst (1873).
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. .
Analyses of mineral springs in Virginia— Continued,

Rockbridge Alum Springs.
Constituents. .
Spring No. 2. Spring No. Spring No. 4.
CGrains. Grains Graing Grains Graing Graing

. ‘| per-gallon.e | per gallon.® | per gallon.® per gallon.®| per gallon.d
Sodium sulphato.......... 0.03 0.02 0.03 0.01
Calcium sulphate......... 3.23 2,64 2,82 0. 45
Lithium solphate ......... 0. 02 2 0. 03 0.02
Magnesiam -sulphate ..... 5. 61 7.86
TPotagsium sulphate. .. 0.41 0.18
Aluminium sulphate 42,61 |.o.oihiennn 72,37
Manganese sulphato.. 0.09 137
Tron protosulphate........|. e P
Tron persulphato......... . 1.905 2.90
Nickel sulphate........... . 0.14 0.23
Cobalt sulphate. ...... .- 0. 02 0.08
Copper sulphate e Py
Zine sulphate ..ooeaeoao.. A 0.39, 0.22
Lead sulphate. ......... aeel- Traco Trace
Ammonium nitrate ........ Traco Trace
Calcium phosphato ....... 0.17 0.05
Ammoniam crenate.......
Sodium chloride .... .. 0.11 0.14
Calcium fluoride Trace
Antimony ...... Traco
Copper ..... . 0.10 |
Tron oxide «eevneuannne.. .. [
ATSENIC. conrenvmarae cannas Traco
Alumina....
Silica .c.ennnnaan Ceiaeans X 3. . 38
Sulphuric acid ceeaee.nn.. 15.22 3.83 3.07
Carbonic acid . .....e...... T8 feeeeereennae]iaemnneenad 420 |iiiiiiennn.
Organic matter ............. ... o Trace T'raco

Total ..ooevvennoot. 56. 68 62. 35 04.83

Gases. ) o
. Cub. inches. CQub. inches.

(03,9741 SN 1.49 4.12
Nitrogen .ceeeevoeeieai.... 3.93 1. 64
Carbon dioxido ....co.....|. 10.89 12,72

Rockbridge Alum Springs. -
Constituents, . ) '
' Spring No. 5. | Spring No. 6. | Spring No. 7. | Spring No.8. | Spring No. 9.
Solids Graing Graing Graing Graing Grains
. per gallon.e | per gallon.® per gallon.® per gallon.° per gallon.f
Sodium sulphato ......... 0. 24 0.18 0.23 0.32 0.214
Calcium sulphate. . . 0.32 0.29 ' 3.31 3.02 1. 84
Lithium sulphate ... Traco 0.01 0.02 0.01 0.01
Magnesium sulphato 3.15 2. 65 9.22 536 8.21
Potassinm sulphato ... 0.32 0.25 0,27 0. 30 0.33
Aluminium sulphate .. 11.20 6. 88 81.05 26.11 27.85
Manganeso sulpbato. 0.13 0.31 1.03 0.57 s 0.53
Tvon protosulphate .. 0.29 . 0.23 0.52 0.23 0.32
Tron persulplhate .. 1.43 . 1.84 5.17 2.43 . 2,87
Nickel sulphato ... 0.10 0.12 ©0.40 0. 26 0.41
Cobalt sulphato . 0.08 0. 09 0.31 0.31 0.31
Copper sulphate. 0,12 0.11 6. 08 2.33 3.10
Zing sulphato ..... 0. 07 0.03 . o6t 0.21 0.28
Cadmium sulphate .. Trace Trace 0.03 Trace Traco
Calcium phosphato . Trace Traco 0,01 0.01 0.01
Sodinm chloride. 0.01 0.01 0.08 0. 06 0.04
Calcium flnoride Trace Traco Traco Trace. Trace
Silica. . 2.00 . ©2.80 3.03 3.30 3.42
Sulphu - 2.07 2.14 4.84 N 7.90 5.32
Organic matter........... Trace Traco Trace Traco Trato
52.73 55. 09
Cubtc inches. | Cubic inches.

135 1.63
3.33 4.04
9.91 1108
Traco [ceeeeocmreacees

» A. A. Hayes, analyst. 4 M. B. Hardin, analyst (1872).

» M. B, Hardin, analyst (1873). . oJ. W. Mallet, analyst.
° A. A. Hayos, analyst (1852), : fJ, W. Mallet, analyst (1873.)

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

[BULL. 32

'

Stribling or Augusta Springs.

Constituents. No.28al. | No.1Chal Ioh
0. 2 Sul. 0. alyb-| Sulphur 4 .
phur Spring. | eateSpring. Spring. Al“““ Spring.
Grains Grains Graing ' Grains
per gallon.s | per gallon.® | per gallon.® | per gallon.”
Sodium carboniate «coveenaiins iimiiiiieanas 6.24 0.76 120 f..oceciioio..
Calcium carbonito . . ooooeeaiiiiiiaiianaion 9.63 1. 50
Magnesium carbonate 2,01 0. 98
Potassium carbonato .. . 38

Tron carbonato.........
- Sodinm sulphate. ....................
Calcium sulphato ......
Magnesinm sulphate . .
Potassium sulphate....
Alumininm bisulphate. .

lron sulphate. ... .ooovmeeioiii i aa, .

Calcium phosphato

Sodium silicate ...... e teeeeaceaeaeiaans .

ANMmoninin erenate .. ceeeeeneeaneeanaann.
Sodium ¢hlorido «.oooveiaennn it
Silicn . eheeieemeenan
Sulphuric acid..cooivaveeiiiieiiiian.s

Carbonic aeid e et ee
Sulphureted hydrogen.............. PO

Lkt i ad d
o wS
S8HIG

Constituents.

Stribling or Augusta Springs.

No. 3Chalyb-
cateSpring.

No. 4 Alum | No. 5 Alum
Spring. Spring.

No. ¢ Alumn
Spring.

Sodium earbonate...cve. it
Calcium carbonate......coeveennan. [
Magnesium carbonato ....... rereeeeananaeee
Potassinm carbonate......... reeeee e

Tron carbonate. ......coeuvinaeaeinen.
Sodium sulphate. .cceeeaenioa i
Calcium sulphat® . .oeeeeenanniaaan..o.
Magnesium sulphate. ....c.cceennnn
Potassinm sulphate....................
Aluminium sulphate.
Iron sulphate......

Silica ..... .
Sulphuric acid ...
Organic mattor «.ooeeeeeneioaiiiananaaaes

Carbonic aCid. . ceeeiaemei et iiiainan

Grains
per galgon.“

Graing Graing
per gallon.® | per gallon.®

Grains
per gallon.»

Cubic inches.
16. 00

* D. K. Tuttlo, analyst’(1859).

(194)

b J, L. Campbell, analyst.
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/ Analyses of mineral springs in Virginia— Continucd.
voor. | Roanoke| Seven | Shenan. | Varicty
2 N A woet Chalybeato {5 C0
Constituents. Eggﬁ Red Springs, doah 5 Sp(;in gg}) Springs:
Springs Sulphur | Abing- | Alum Rod Spring. Alum
P * | Springs. | don. | Springs. : = Spring.
Graing
Graing | Grains | Partsin | perimp. | Graing | Grains |. Grains
: per gall.r | per gall.b| 100.c gail. per gall.e | per gall.t | per yull 8
Sodium carbonate....... L21 fooeioofeeene
Calcium carbonate ...........
Magnesiom carbonate . ......
Lithiom carbonate ...........
Manganeso carbonate.
Iron carbonate.....

Corper carbonat
Sodiam sulphate . .
Calcium sulphato ............
Lithinm sulpbate ............
Magnesiam sulphate.........
Potassium sulphate..........
Strontinm sulphate .........
Barium sulphate ............
Aluminium sulphate........
Ammonium sulpbate .......
Manganese sulphate ........
Iron protosulphate...... e
Iron persulphate....... vaen
Nickel sulphate...
Cobalt sulphato .
Copper sulphate
Zino sulphate .cceeeeeannn...
Lead sulphate ...............
Sodium hyposulphite........

Ammonium nitrate .......... .

Calcium phosphato .........
Sodium chloride .............
Magnesium chloride .........

Calcium chloride ............|.

Amnmonium chloride
Calcium fluoride . .
Iron (combined) e
Iron oxide or protoxido .....
Iron sesquioxide .. .
Manganese protoxide .
Arsonic.......
Alumina .
Silica ....
Sulphurie acid .
Organic matter
Water ...

Total.eeyeerneranniinnn,

Guases.

Carbonic acid e..uueneannna...
Sulphureted-hydrogen .
Oxygon -....coaeeao.
Nitrogen....c.cccoennaiana..

4204

40.43 2171 99.76 71.15 48.40 50. 00 67.57
Cub. ins. | Qub. ing. | Cub.ins. | Cub.ins ' Cub. ing. | Oub. ins. Oub. ng.
in 100. peﬁg%l in 100. | in 100 in 100 w100, | in 100,

*Gale and Mew, analysts.

®M. B. Hardin, analyst (1875).
°J. W. Mallet, analyst (1875).
4J, W. Mallot, analyst (1873).

«1V. B. Rogers, analyst.
fRowelle, analyat.

s William Gilham, analyst (1859).

(195)
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, .
Analysee of mineral springs in Virginia— Continucd.
. Wolf
Yellow
y : Wallawhatoola | ‘Warm Sulphur Tra) Wayland
Constituents. Alum Springs. Springs. LithlIZ} gul&l,m: Spring.
. . -| Springs. | SPTINES
Graing | Graing | Grains | Grains | Grains | Grains | Grains
per gall.n} per gall.> | per gall.c | per gall.2 | per gall.e| per gall.t | per gall.e
Sodium carbonato ..ceeevecana|ieeiiiiiieniiiaidieeeaaaa, ceeans 0.24

Calcium carbonato .
Calcium bicarbonat
Magnesium carbonate.
Magnesium bicarbonate
Lithinm carbonate.....
Strontium carbonato ..
Ammonium carbonate .
Barium carbonate......
Manganese carbonate .
Iron carbonate .....
Tron bicarbonato .
Zinc carbonate ..
Copper carbonato
Calcium gulphate ..
Aluminiam sulphate
Magnesinm sulphato .
Lithium sulphate ..
Maganese sulphate.
Potassinm sulphate ..
Potassium and aluminium

sulphate.
Sodiem and alumicium sul-

phate.
Sodium sulphate ..... ..
Ammonium sulphate
1ron protosulphate
Iron persulphate
Sodinm nitrate .....
Calcium phosphate. ..
Magnesium phosphaite .
Aluminium phosphate.
Magnesium biborato .
sodium silicate.......
Magnesium silicate
Iron crenato .....
Sodium chloride .
Caleium chloride. ..
Totassium chloride

Sodium bromide..

Soda .....oooel.

Lithia ......... Traco Traco |oeeeceeedfoaeaiidoeaaiiiil,

‘Titanie oxide .......... 1 P ORI P Trace

1ron oxide or protoxide .. 90.040 |.eeeioenn|eaeeeiieaceaeann,

Siliea . .oooiiiiiies vevnae i iaiiiiL . 4.111 . 2.02

Sulphuric acid . 521 7 [ B P

Carbonic acid «ooeeveivi i foeenn i ]oaaiiiiidieennanl 6,92 il

Organic matter.............. 1.75 | Trace Trace
Total.veeeervaeaan e, 135. 28 | 199. 408 23.71 32,63 20. 67 104.98 5.00

Gases. Oub. ins. | Oub. ins. | Oud. ins. | Cub. ins. | Cub. ins. | Qub. ins, | Cub. ins.
i 100, | <n 100, an 100, <n 100. in 1

Carbonicacid ................ In oxcess 1. 02

Sulphureted hydrogen . [N 0.25

[05.9Y1.0:) | RGN PO ISP PRI PR

Nitrogen ..... ceeeenans 3.25

Carbon dioxide. ............ cefvenemannnifinninanaaa] 264 fo.o.... ...

2J. L. Campbell, analyst (1870).

b C, F. Chandler, analyst (1884).
*W. B. Rogers, analyst (1835).
4 A. A. Hayes, analyst (1852).

M. B. Hardin, analyst (1880).
f'William Gilham, analyst.
¢ 1. 8. C. Taylor, analyst (1883).

b With iodide.
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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.

'y E2 .
R
" & b=
& 2g g.
Name and location. o | §E B Chnmct{sr of the Remarks.
° S ] water.
g | 8 by
Bk A
5 2 E
Bk &
. o

Alum Spring, 1 milo from Littlo [..coo.|oemvieefiemenneai]onn deeieeneeanaann Unimproved.
Sewell Mountain, Greenbrier s
County. .

Aurora Highlands Spring, Aurora, 1 % 48 [iecnrciemaaianann Tmproved.

Preston County. '

Bargor's Springs, Barger's Springs, | 2 b1 O R A Local resort.
Summers County.

Borkeley Springs, Berkeloy Springs, 5 | 3,000 75 { Calcic ..c....... Resort.

Morgan County.

Blue Sulphur Springs, Blue Sulphur [ 2 | 2,000 46 | Sulphurcted ....| Resort prior to the
Springs, Greonbrier County. war.

Bluish- White Sulphur $Spring, Ed- 1 4 fieenrennn. JR Unimproved.
ray, Pocahontas Connty.

Borland - Mincral Well, Borland®, [......[........|... . Alkaline, saline, | Local resort.
Pleasants County. sulphureted.

Capon Springs, Capon Springs, |..cco.fieee.n. 54 to 60 | Alkaline, car- | Used commercially
Hampshire County. bonated. and as a resort.

Chalybeatc springs :

Near Jayotto Station, Tayetto |.eceee|ooeeivan|ieeaniin|ioaiiniiiinniiias Unimportant and
County. unimproved.

Near Edray, Pocahontas County.[ 1 |.eeeveoifieceeiini]iorenaimannneans Unimproved:

Near Brandywine, Pendleton Co.| 3 Chalybeate - Do.

Columbia Sulphur Spring, Colum- 1 Used to small oxtent
bia Sulphur Springs, Greeubricr a8 o T80T,
County. .

Crimson Springs, Crimson Springs, |...co.| coviei]iomneiiiiemeiniiiincennns Unimproved ; used
Monroe County. locally for medic-

’ inal purposes.

Tleling Springs (Blue Sulphur 2 PR P Sulphureted ....| Resort.
Springs), Floding Springs, Cabell
County.

Greenbrier White Sulphur Springs, 2 | 1,860-H 62 | Caleic, sulphu- [ Used commercially
White Sulphur Springs, Green- reted, and cha- and as & resort.,
brier County. lyl'ben.te. .

Green Sulphur Spriogs, Green Sul- L SOOI PPN Sulphureted, &c.| Unimproved.
phur Springs, Summers County.

Groy Sulphur Springs, Peterstown, 2 lieneioan 56 | Saline, sulphu- | Unimportant now,
Monroe County. reted. but used as a ro.

sort priox to 1840,

Gruinn's Spring, near mouth of Lick [ ee.uulieeveeci]iecinannn. Sulphureted ....

Creek, l'ayotte County.

Hardy White Sulphur S{vrings, 14 |...... 65 48t050 |....d0 ...........
miles south ‘of Moorefield, Hardy

. County.

a This locality is taken from Walton.

(197)
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Mineral springs of TWest Virginia— Continued.

@ B =
tn @
: g1 5 G
' £ g =
=T £ Character of the
Name and location. 3 ] Z A wator Tiemarks

. o o ] -
-4 ~ <
2 s =
3 le g
= 2 <
, 4 2 H

Tlart Well, ncar Willow Island, Resort,

Pleasants Connty.

Iloward's Lick, .Floward's "Lick,
Hardy County.

Humphrey’s Spring, betweon Salt
'Sulphur and Red Sulphur Springs,
Monroe County.

Irondalo Spring, Irondale Furnace,
Independence, I’reston County.
Kanawha Saline Spring, Kanawha

Valley. .
Magnesia Spring, near White Sul-
phur Springs, Greenbricr County.
Mechem's Spring, 2 milesirom Berke-
loy Springs, Morgan Connty.
Mineral Springs, noar Clarksburg,
Harrison County.

Mineral Well, Milthoure Ridge, near
Muse's Bottows, Jackson County.
Orrick’s Sulphur Spring, 4 miles from

Berkeley Springs, Morgan County.
Parkersburg Mineral Wells, 6 miles
south of Parkersburg, Mineral
Wells, Wood County.
Ted Sulphor Springs, Red Sulphur
Springs, Monroe County.
Salt Sulphur Springs, Salt Sulphur
Springs, Monroo County.
Shannondale Springs, 53 miles from
Charlestown, Jefferson County.
Sharpnack's Well (650 feet), Petro-
leum, Ritchie County. .
Spa Spring, 14 miles from Berkeley
Springs, Morgan County.
Sulphur springs :
Near " Blue Sulphur Springs,
Greenbrier County.

Sweet Springs, Sweet Springs, Mon-

roe County. .
Wobster Salt Sulphar Springs, Web-
ster Court-House, Webster County.

Alkaline, saline.

Calcie, saline . ..
Saline ..... P

Calcic, salino. ..

Sulphuretod ...

Saline, carbon-
. ated.

Sulphureted ...

- oate.

Saline, sulphu-
reted.

Used commeoreially,

Usoed commerecially
end as a resort.

Do.
+ Do.
Rosort.

Used to some extent
as a resort.

Unimproved.
Resort.

Used to some extent
a8 o resort.




PRALE.]. WEST VIRGINIA, 71
Analyscs of mineral springs in West Virginia.
Cnpdn Springs.
. Bluoe Sulphur Borland .
Constituents. Springs. | Mineral Well. '

Main Spring. |BeautySpring.

Solids. Grains Graing Qrains per Grains per

per gallon.® per gallon. per gallon.t | imp. gallon.c | imp. gallon.

Sodinm carbonate........ N PR .. 77.80 0.59 0. 63
Caleium carbonate 8.33 8,36
Magnesium carbons 1.44 1.27
Lithium carbonato. ... Traco Traco
Manganese carbonato ... I'race * I'raco
Iron carbonate.......... 0.04 0.05

Aluminium carbouate. .. .-

Copper carbonato .......

Sodium sulphato ........
Calcium sulphate
Magnesium sulphato.....
Potassium sulphate
Strontinm sulphate .....

Nitrates..oeeeveeaennennns .
Caleinm phosphate.......|.

Alnminium phosphate ...

Earthy phosphates. ...... ..

Caleium silicate..........
Calcium crenate..........
Ivon crenate..............
Sodium chloride..........
Calcium chloride.........
Magnesinm chloride......
Calcium fluoride.....
Magnesium bromide.
Magnesium jodide.
Iron protoxide ..

Carbonic acid ............
Sulphureted hydrogen
Oxygen
Nitrogen.................

Trace

Cubic inches.
6.3 fieeeriiiiiannnn
1.03
. 1.29
64.30 7.49
19.90 16.16 |eecemeininnnsns

o A. A. Hayes, analyst (1855).
b T. G. Wormley, analyst.

¢ J. W. Mallett, analyst.

(199)
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.
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Analyses of mineral springs in West Virginia— Continued.

[puLL. 82.

Grey Sulphur Springs. Greenbrier White Sulphur Springs.
- Constituents. A . x X s
perien . : . ame ame our
Spring. Anti-dyspeptic Spring. unknown. | unknown. | Spring.

Solids. Graing inﬂ Graing in | Parts in Grains Grains | Grains in

100 cu. in.® | 100 cw. n.2 | 100.4b per gall.e | per gall.® {100 cu.in.®

Sodium carbonate .......... 1.75 2.46 50. 00 : .

Calcium carbonate...... 2, 07 2.84 .

Magnesinm carbonate ...... 2.46 1.68
Ammoninm carbonato ... Trace Trace
Sodium sulphato........ 36 0.43

Calcium sulphato. ..
Magnesium sulphat
Alnmininm sulphate..
Iron protosulphato ...
Earthy phosphates ..

Silicates
Sodium chloride ..
Calcium chloride ...
Magnesium chloride.
Potassium chlorido ...
Magnesia
Lime
Iron oxido ........
Iron protoxide
Tron peroxide.........

Aliming...........
Silica..coavnainnn.
Toding ............
Sulphuric acid...... R
Organic matter............. Large am't Large am't

Total .covvn cevennnna. 7.82 7.99

Gases. ", )
Cub. inches.| Cub. inches.| Oub. in “hes.|Cich. inches.|Cub. inches. Cub. inches.

Carbonic acid............. .. 6,18 6. 54 11.28 8.48 J
Snlphureted hydrogen ..... 0.41 |, 0.20 0.24
(0237105 S, 0.40 0.40 0.48
Nitrogen .......ceveeevanna. 3.00 3.07 4.64

B 1] €1 N Y R I 16. G4

+W. B. Rogers, analyst.

»C.T. Shepa.rd analyst (1835).
¢ A. A, Hayoes, analyst (1842).

(200)

4 Undetermined.

¢ T'here are 22,15 grains por gallon. '
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Calcium carbonate. ..
Magnesium carbonato .

Tron carbonate
Sodium sulphate.

Calcium sulphato. .
Magnesium sulphato ..
Potassinm sulphate. ...

Alumininm su
Ammonium su

Mangancso sulphato...
Iron sulphate......
Aluminium phosphato .

Sodium chloride

Magnesium chlorido ...
YPotassium chlorido....
Magnesinm bromide...

Magnesium iodide
Lithia

Iron protoxido.............. .
Iron peroxido...............

PEALE.)
Analyses of mineral springs in West Virginia— Continued.
. Magnesia
: Parkers-
: Hum- - Spring, N
Constituents. Hart Well. Hi‘;cﬂi;’fl 8 ghrcpy’s ISS;‘I‘L“gle near Whito ]Vl‘;lx:‘e%ql
. pring. Sulphur Wolls
' Springs. .
Solids. Qrains Graing in | Graing in Grains | Graingper | Graing
per gall® | 200 cuw. in.b | 100 cw. in.b | per gall.e | imp. gall.d | per galls
Sodium carbonato .......... 8. 86 3 4.00

Manganeso «ooeeveeeenennnn. e P

Silicn....o.onee cemeaanans 144 0.86 |.ocoennn....

Toding .occen.een g'l'raco Traco 1.00

Bromino.oeees veveenanaaaaas e Traco e

SEaTY IR T V3 11 DR PURRRRPIN FONIPURRPIN PRI PR PRI PO

OQrganic matter.............| Trace | Truco | 'Much j............ Traco [..ooevnnnn..

Vegetable and volatile sub- .

BUATICES vemvennnennnvemanefieceensnnces]ianeenneinnn)icinnneannns L

Total cooceeniaios, 308. 53 711 40.23 96.76 74,05 84.00

Gas. = D

Carbonic acid. .c.avvvaeaneo. ST FRTPSRRTN APPSR PRSPPI PRSPPI 16. 00

, Salt Sulphur Springs.
Constituonts. s Shg{;?&x;gﬂo Sweet Springs. kélpéff.]gl""
Old Spring. [TodineSpring. .
Graing in 100
Solids. Graing Grains | grains of solid Craing Grains
per gallon.b | per gallon.} contents. pergallon.b | per gallon.k

Sodium carbonato......cifeeeennnaeann. e e
Calcium carbonate ....... 10. 26
Magnesium carbonate. ... 3.31

Potassium carbonato..... g

Iron carbonato

‘Sodinm au]{)hate cee
phate ..
Magnesium sulphat

Calcium sn

Tvon sulphate ....

Tarthy phosphates.
Sodium chiloride...

Gases.

Carbonic acid

Sulphureted hydrogen....

Cubic inches.

3.44

Cubic inches.
Undetermined
TUndetermined

Cubic inches.
88,00

ccesdmiaccannnn

Cubic inches.
8.00

1.04

* 8. C. Wells, analyst.

b1V. B. Rogers, analyst.

¢ Prof. Brenoman, analyst.
4 W E. A, Aiken, analyst.

¢S, I, Berny, analyst.
f\With cobalt and nitric acid. _ J DeButts, analyst,.
sWith sodinm.
b With sulphur.

- (201)

iD. Stewart, analyst,

k A. A. Hayes, analyst (1842),



4 MINERAL SPRINGS OF THE UNITED STATES.
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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 fromi those occurring along the coast and in
the region of the Appalachians in the neighboring States. As in 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 of
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.

8 | & &
g & 2
213 &
2 g 5
X o = ] Character of the
Name and location. k3 &2 £ * wator. Remarks.
g | g4 5
a2 ha =%
B | E a
= ~ L}
“ =] 3
° N
All Healing Springs, All Healing, | 12 | 3,8004| 52 to 58 | Chalybeate, sul- | Resort.
-Gaston, Connty. : phureted.
Alum Spring, near Catharine Lake, 1 {90,000 62 | Chalybeate, sul- Do.

Onslow County.
Alum Spring, Bald Mountaip, near
Chimney Rock, Rutherford County.
Boll Spring, Palmerville, Stanly Co. ..
Blackwell's White Sulphur Springs,
4 miles from Alexander, Buncombe
County.

phur.

Has local reputa.

tion. :
Local resort.
Rosort.

Burke’s Chalybeate Springs, near TUnimproved.
Taylorsville, Alexander County.
Chalybeato Mineral Spring, near Va- | 1 B T R, Do.

rina, Wake County.
Chalybeate springs :
NearMarion, McDowell County..
Tive miles south of Wadesbor-
ough, Anson County.
‘Westiof Sandford, Moore County.
One and ahalf miles west of Eller-
bo Springs, Richmond County.
Near Laurinburg, Richmond Co..
Near Shelby, Clevcland County..
Charlotte Mineral Spring, Charlotte,
Mecklenburg Connty.
Chatham Mineral Spring, near Pitts-
borough, Chatham County.

Cleveland Mineral Springs, near 3 180 58 | Sulphureted, | Resort.
Shelby, Cleveland County. chalybeato, &c.

Cowhead Spring, 4 miles north of |......}........ 60 | Chalybeate ..-.. Do.
‘Washington, Beaufort County.

Creswell’s’ Snlphur Spring, 2 miles 1 [ Sulphureted .... Do.
from Mooresville, Iredell County.

Dennison’s Mineral Well, Now Berne, ) A P [

Craven County.

De Hart's Springs, near Nantahalah, |.

Swain County.
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NORTH ' CAROLINA.

' Mineral springs of North Carolina — Continued.

5

miles ecast of Pelham, Caswell

County.

% ) ]
g & i
£ | @ K
& 8. g
-
Name and location. "5 2 g Ch"“‘%‘,’;ﬁf’:f the Remarks.
§ | 87 5
| )
R g
b | K =

Ellendalo Chalyboate Springs, Bllon. |......feiioiereceeiie]imeeeienionnniae. To bo nsed commer-
dale, west of Taylorsville, Alex- cially in futare.
ander County. \ :

Ellerbe Spring, Ellerbe Springs, 1 60 111 Local resort.

. __Richmond County. .
* Eupeptic Spring, 15 miles north of | 1 [ P, Sulphureted ....| Once a considerable
Statesville, Iredell County. ‘| resort.

Ewing Springs, Sulphur Springs, [..---.|--- «-.. (5 2 DN
Montgomery County. .

Glen_Alpine Spring, 10 miles sonth [.cecee]ieuienai]ieeaneans Saline, carbon.
of Morganton, Burke County. atod.

Haywood Whito Sulphur Springs, .1 Resort.
Waynesville, Haywood County.

Healing Springs, Healing Springs, Local resort.
Davidson County. :

Henderson Mineral Springs, 1 mile | 2 45 50 | Chalybeate..... . Do.
from Henderson, Vance County. ..

Honson's White Sulpbur Spring, | R P P Sulphureted....| Resort to limited
near Island TFord, Rutherford oxtent.

County. - .

Jackson Springs, Jackson Springs, 2 80 61 | Chalybeato ..... Resort.
Moore County.

Jones' White Sulphur and Chalyb- | 2 |o.o..ofeiiiiiiniiiin i, Was once a resort.
cate Springs, 10 miles south of .
Ridgeway and 11 miles from War-
1onton, Warren County.

Kié,treli Springs, Iittrell, Vance |..eeo.f cvivaci]ieenennnn. Chalybeato .....

ounty.

Lawrence’s Chalybeato Spring, Mur- |...oo.foeveaandvecaaenn. ve-ilo . ceuvse. ..l Unimproved.
freesborough, Hertford County.

Lomon Springs, Lemon Springs, 2| 2 |........ 59 | Chalybeate,&ec..| Water is sold to
miles west of Munn's Station, ' . : some extent and
Moore County. * the placo is »

: small vesort.

Leinster or Poison Springs, 5milos | 7 |.....cco]eeeenini]iiiii i..| Used commercially
south of Statesville, Iredell County. and as a resort.

Lowis Spring, near Green HilJ, Ruth- |......0......... . Has local reputa-
orford County. tion.

Loundormilk Sull)lmr Spring, 5miles |} oo e Onco a resort; un-
west of Taylorsville, Alexandor improved at pres-
County. ent.

Manganus Springs, 1¥ mileg northof | 2 {........{... FOPPT Sulphureted and
Chapel Hill, Orange County. : chalybeato.

McBride's Springs, mear Shelby, |..coo]ocaeian]ireiininniiiiniii
Cloveland Counuty.

Millstead's All ﬁcaling Mineral 1 120 L2 Resort.

Spring, near Ellendale, Alogander
County.
MMineral springs: i ’
At Ansonville. Anson Con~ty ... .
Len miles southwest of Wades-
borough, Anson County,
At Haw River, Alamance County.
At Icard Station, Burke County .
Seven miles northoast of Ashe- |.
ville, Buncombe County.
Near Rock Spring, Orange County
At Greensborough, Guilford Co..
. Mineral Well, Thomasville, Davidson
County.

Migenheimer's Sulphur Springs, near 2 104{eecnennnnn Sulphuroted and Do.
Copal Grove, Stanly County. chalybeate, s

Misheman’s Springs, near Bilesville, |......|........ -eexse....| Chalybeato.....

Stanly County. .

Mount Vernon Mineral Springs, JJR PR PN P PO, we.--| Used commercially
Mount Vernon Springs, Chatham : tosmallextent and
County. . as a resort.

Panncea Springs, Danacoa Springs, | 13 | 3,700 | 58to 60 | Saline, carbon- | Used commercially
Halifax County. ated, and cha- and as a resort.

lybeato.

Tark’s Alkaline Minoral Spring, 6| 1 50 56 | Caloic «.nuueenn. Used commercially

and as o local re-
sort.
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MINERAL SPRINGS OF THE UNITED STATES.
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Name and location.
\

Number of springs.

Flow in gallons per
hour. .
Temperature, Fahr.

Character of the
water.

Remarks..

Patterson Springs, near Shelby,
Cleveland County. .

Piedmont Springs, near Danbury,
Stokes County.

Piedmont Springs, Piedmont Springs,
Burke County.

Rocky River Springs, near Silver,
Stanly County. ’

Seven Springs, Seven Springs, Wayne
County.

Shaw’s Healing Springs, 3 milenorth
of Littleton, Halifax County.

Shocco Springs, 5 miles from War-
renton, Warren County.

Sparkling Catawba Springs, Spark-
ling Catawba Springs, 6 miles from
Hiekor?r, Catawba County.

Stonewall Springs, 6 miles from Gra-
ham, Alamance County.

Strader's Mineral Spring, 3 mwiles
north of Pelham, Caswell County.

Sue Spring, near Warrenton, Warren |-

County.

Sulphur and Chalybeate Springs,
on French Broad' River, Madison
Counnty.

Stil'{)hur Springs, Sulphur Springs,

ontgomery County.

Sulphur gprings:

Near Petra Mills, Caldwell Co...
Near Settle, Iredell County......

Five and one-half miles south-
west of Asheville, Buncombe
County.

Ten miles. northwest of Ashe-

. ville, Buncombe County.
Warm Springs, Warm Springs, Madi-
son County.

Warren White Su}lphur Springs, 10 ..

miles from Ri ‘Warren
County.

White sulphur springs:.

geway,

At Catawba, Catawba County. ...

Six miles east of Taylorgville,
Alexander Count{{.

Wilson’s White and Red Sulphur
Springs, near Shelby, Cleveland
County.

Wise's  Spring, Murfreesborough,
Hertford County.

Yadkin Mineral Springs, Palmeor-
ville, Stanly County.

[3-]

Chalybeate

Sulphureted and
chalybeate.

Chalybeate - ....
Sulphareted (7).

Sulphuroted and
chalybeate.

Cha]ybeate

Chalyheate, sul-
phureted.

Resort.
Do.
Do.

.| Used commercialty

and as a resort.
Resort.

Do.
Used commercially

tosomeextent an
as a resort.

Unimproved.

.| Resort.

Local resort.

Tesort.

.{ Used as a resort to

some extent.

Unimproved. ’
Do. .
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Analyses of mineral springs in North Carolina.
Cleveland Mineral Springs. ¢
g%‘lum £ Charlotto Chatham
Constituents. Spring ot} “Mineral Mineral : o
nslow Sprin Springe White Red
County. pring. Pring. Sulphur or Todino
Spring. Spring.
Solids. Grains Grains per | Graing per Graing Graing
per gallon.s | imp. gallon.b | imp. galion. | per gallon. | per gallon.
Calcium carbonato .. . ... .. 4.50 3.12

Calcium

Magnesium sulphate ..
Salphates
Nitrates.......
Sodium chloride. .
Magnesium chloride .

sulphate ...

Calcium chloride...
Magnesia ....
Lime...
Iron....
Iron oside..
Alumina ...
Silica.
Chlorine ...
Sulphuric a
Organic matter.......
Total........... eecrenaas 104. 49 35. 69 20. 54
Gases. .

. Cubic inches. | Oubic inches. | Cubic inches.
Carbonio aeil «.veneieeniieee]iaioiniiieics i e 4.80 4.9
Sulphurcted hydrogen...o..oo]ieeeniieiiidiiiacen i ieennn, ceeeeee .

. Glen Greens- Spring
Constituents. %OY};]?(I ]Smfirnb,? . Alpino horough ﬂthCﬂ!l?d
S pring. pring: Spring. Spring. Station.
Solids. Graing Grains per Grains Grains Grains per
per gallon.s | imp. gallon.s | per gallon.s | per gallon.® | imp. gallon.®
Calcium carbonate ... . ©3.64
Tron carbonate ........ceooiinneeniani il 2,50
Calcium sulphate 3
Sodium chloride .. LR O P D
1T 2 SR PSS 15 AN (I
Sulpburie acid. ney [IIILIIIT 0.74 .12 (sl
Carbonio acid ...oovvoemanii oo 32,22 | Largoam't |..............
Organic matter...oee.oann..oo. [T TR 1.79 D L1
Total.cveeeevemvnanianna, 13.05 ' 9.00 39, 61 6.75 2.50

Carboni

Bulphureted hydrogen ...

Gases.

¢ acid

Cubic tnches.
Prosont

Cubic inches.

Cubic inches.
Large am't
. Trace

*W. C. Kerr's Geology of North Carolina,

Vol. 1 (1875).
bC. . Dabnoy,

jlr., analyst.
¢ Witk iodine and

magnesia.

4With potassium chloride.

¢ With alumina.
fWith combined water, &c.
sC. W. Dabney, jv., analyst (1883).

(205)
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Analyses of mineral springs in North Carolina— Continued.
Demsisons | ey | Pomeen | DS | dpiner
Constituents. incra T e pring, near .~ o
Well Springs. | “Littldton, | MUl pomasville.
. pring.
° Grains per | Grains per Graing Grains Grains
' imp. gallon.® | tmp. gallon.®| per gallon.® | per gallon.c | per gallon.b
Caleinm carbonato ............ 12.58 480 ...l
Iron carbonate ...oooiorneees]eiiieniaac ] 0020 feeene i e e e
Sodhum sulphate ...l 1.48 |l
Magnesium sulphato ) U R

Sodiam chloride
Soda
Magnesia
Magnesium
Yotassium
Limo
Iron
Manganeso
Iron oxide

Sulphur.
Chlorine
Phospbor
Hydrochloric acid
Sulphuric acid
Carbonic acid

Cubic tnches.
Large am't

Cubic inches.
Largo am's

Warn Springs.

Constituonts. ,

Hot and

Bathing Drinking Warm Iron
Sorings. Springs. Spring. ’ S pring. S})‘;rxl;gls )
Grains Grains Grains Partgin Grains
per galion.® | per gallon.° | per gallon. 1,000, 000. per gallon.f
Sodium carbonate ... .ol i 3.68 .
Sodium sulphato .. 9.03 4.24
Calcium sulphate ... 3

Magnesium sulphato ..
Potassium sulphato ...
Soluble silicates. ......
Iron crenato
Sodinm chloride. ........
Magnesium chloride ..
Calcium chloride . ...
Totassinm chlorido..
Magnesium
Calcium
Iron
Manganese
Siliceeeaa...

Sulphuric acid
Carbonic acid ...
Organic matter..
Insolublo residue..
Loss

'
J X171 ) R
Gases.
. Cubic inches.
Carbonic acid ............. 10. 96
Sulphureted hydrogen .. 156

Cubic inches.

.72

2.48

Cubic inches.

2 C. W. Dabney, jr., analyst.
b W. C. Kerr, Geolo
¢ A, R. Ledoux, analyst.

4 With magnesia and combined oxygen.

of North Carolina (1875).

(206)

¢ B. Adelmarth, analyst.
f E. D. Smith, analyst.
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SOUTH CAROLINA.

Chalybeate springs are said to abound in South Carolina and many
of them arc 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 enongh 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 Williawston
Springs were once a favorite resort.

Aineral springs of South Carolina.

@ 5 H
~
g0 A |3
& o =~
@ | 3 s g,
Name and location. 3 Ecg § (’hm“"%‘ggr‘? ftho LRemarks.
§ |27 |5
2 - 4
E|: |2
% | ® [
- ° “

Ambler's Mincral Spring (formerly 40 \
Griffin's), 7 miles from Pickons } 1 [ S T {Uie;lesgr;;b small sealo ay
Conrt-House, Pickens County. 30 ! .

Artesian wells :

Citadel Green, Charleston, Charles- 1 {15,000 (99.5 Alkaline,saline.
ton County.

Commercial Cotton Press, Charles- ) R P F P
ton, Charleston County. :

Chisolm’s Mill, Charleston, b R DU PO D

Charleston County.
Couosaw, Beaufort County
Charleston Old Artesian Well, Charles-
ton, Charleston County.
Chalybeate and sulphur springs, near
_the Saluda River, Laurens County.
Cherokeo Springs, 8 miles north of
Spartanburg, Spartanburg County.

Chalybeate, &c.

Resort.

Chick’s  Springs, Chick’s Springs, 5 200 | GO | Sulphureted,&c | Resort prior to 1861
Greenville County, used commercinlly
now.
Garrett Spring, 3 mile from Spartan- 1 25 | G4 | Chalybeate ..... Has a local reputation
burg, Spartanburg Connty. . as a resort and is used
commereially to somo
oxtent. .
Glonn Springs, Glonn Springs, Spartan-| 2 60 | 60 | Calcie, sulphu- | Used commorcially and
burg County. retod. as a resort.
Kirby Springs, 3 miles from Glenn |.... leeeiive]inr]eemmariaiunnnnnn. Has a local reputation.
Springs, Spartanburg County. .
Limestone springs, noar Gaffney City, |......|-.c...o. Gl | Alkaline. car- | Once used as a vesort,
21miles oast of\Spartanburg, Spartan- bonated. now sito of a school.
burg County. '
Love's Springs, 3 miles from Cowpens, |......i._......|. S
Spartanburg County.
Jrineral springs :
Ono-fourth mile from Taylor's Sta- | ... |........]. ...| Chalybeate ....} Unimproved.
tion, near Chick’s Springs, Green-
ville County. .
Threoand one-half miles from Tay- {oeeeae]oconnid. ...| Saulphurcted ... Do.
lor’s  Station, mear Chick’s
Springs, Greenville County.
At Cowpens Furnace, near Pacolet,
Spartanburg County. ’
At Mineral Springs, Marion Co.... .| Resort.
At ]:‘»ohuct,isvillo,?\\[m‘lbumugh Co.|. Do.
At base of Henry's Koob, York Co.|.
Seven miles fromn Abbevillo Court
THouse, Abbeville County.
Near Parson’s Mountain, Abbe- |......| ....... ...| Chalybeate ..... Unimproved.
ville Court House, Abbeville Co.
+ M Saluda River, near Pinsou’s | .....|........ ..| Saline, chalyb- Do.

Ford, Abbeville County.

cate.
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Mineral springs of South Carolina— Continued.

R
1 E |45
bl @ 2]
&8s |¢ '
Name and location. s | 82 |2 Cha,ract%r of the Remarks.
it 2 |8 water.
@ g @
1% |
El 2 |B
A 5] 3
R o
Mineral Well, 2 miles west of Gaffney |......|........ {171 P Ugimproved.
City, Spartanburg County. | ’
New Spring, 8 miles north of Spartan- |......| ....... 64 | Sulphureted, | Has a local reputation.
burg, Spartanburg County. . chalybeato, &= .
Poinsett's Spring, Spartanburg County;
Reedy Springs, near Cranesvilte, Ma- Resort.
rion County.
Seneca Mineral Springs, Seneca, Oco-
nee County.
West’s Spring, West Springs, Union Co|. Do.
Willinmston Springs, Williamston, An- |.
derson County.
‘Wilson's Springs, Spartanburg County.
Analyses of mineral springs in South Carolina.
Charleston Artesian Wells. '
- - Coosaw
i . : Glenn
Constitucnts. oul Citadel |Commercial| oo A‘I:{,esﬁan Springs.
Acrtesian Green Cotton M"f]s%;nl? oL
Well. Well. | Press Woll,| =00 Vel
Graing Grains Grains | Graing Grains Grains
per gallon. | per gallon. | per gallon.c | per gallon.c | per gallon.d | per gallon.
Sodium carbonato..... O P 47.26 |.eeiloilLl 30. 88 80.75 ..
Sodium bicarbonate ........ i . .

Calcium carbonato..........
Calcium bicarbonate........
Magnesium carbonato ......
Magnesium bicarbonate ...
Ivon carbonate.--...........
Sodium sulphate............

Caleinm sulphate...........}.
Potassium sulphate ........
Magnesium sulphato’........ .
Potassium nitrate ..:....... .
Sodium nitrate..............
Sodiuni ¢hlorido ..oceennnn..
Potassium chloride .........
Magnesium chloride
Sodinm silicato .............
Alkalies, chlorides..........
oSHCA e
01
Organic matter -............
Jron oXide ...ceveenniinnnan.
Carbonic acid. ceveeeoonn....
Aluminjum oxide

Undetermined .........
Total cveeeernonennaen. 135. 37 64. 99 . 214.93 48.18 97.55
»C. U. Shepherd, jr., analyst (1868). 4F. F. Chisolm, analyst (1879).
vS. T. Robingon, analyst (1879). ¢C. U. Shepherd, jr., analyst (1880).

e William Robertson, analyst (1880).
(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, enumémtes 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-cight. The greater part of the analyses given in

the tables are derived from this pamphlet.

Mineral springs of Georgia.

, ) :
& | 2 g
.E 2 [
Z 1 S5 | E | chamcterof tho!
: o =] =] aracter of the X
Name and location. 8 ;u‘)é ,é wator. Remarks.
Ble7 ) g
g 3 g
] k-] 5]
a | = 3]
o
Angicr’s Mineral Springs, Atlanta, 3 } L O Carburoctod,] Resort.
Fulton County. chalybeato.
Atlanta Mineral Spring, Atlanta, b S (R Sulphureted, Do.
Tulton County. chalybeate.

Deall Spring, 8 miles south of War- 1 60 |oceeuennn. Y [y I, Do.
renton, Warren County.

Bethesda Spring, Lumpkin Coupty .. | cooeifeenee i deniaiiiii oo,

Lowden Lithia Springs, 17 milesTrom |[......0:.... .. ceeeeeenod]| Saline ..........

Atlanta, Fulton County.

Camp’s Spring, Atlanta, Fulton B O . Sulphureted, Do.

County. .. chalybeato. '

Cannon's  Spring, Toomsborough, ) N Chalybeato ..... Unimproved at pres-
Wilkinson County. . ent.

C:;tnlyblic Springs, 4 mile from Cata- | fioeeii]ioiiiriaeianaaniniin

ytic. '
" Catoosn Springs, near Ringgold, Ca- | 52 |........ 62 | Salino, calcic, | Rosort and is bogin-
toosa County. chalyboate, | ningtoboused com.
. sulphureted, | mercially to some
. &c. cxtont.
Chalybeato  Springs, Chalybeato 3 |1,500+4]|..cccc....] Sulphuretoed,| Resort.
Springs, Meriwether County. chalybeate.
Clarcmonde  Chalybeate pring, 1 |ceeeeeei]enaeaseas/ Carbonatod,
Varthen, Washington County. chalybeate.
Cohutta Springs, Cohutta Springs, | 10 300 [...eeennn. Chalybeate? ... Do.
Murray County. .

Daniel Minoral Spring, Union Point, 1 80 (32 R, Used commorcially
Greeno  County, ncar Athens, . and as a resort.
Clarke County.

Dougherty’s Springs, Polk County ._|......|icevee]iiniinai]iaaneniiiaiiiaaae

Lvorett's Springs, Everett’s Springs, |.eveee|eeeeeeaifiaceeneees]ionninicaaeinas
TFloyd County.

F(grolithic Spring, Athens, Clarke |......[........|.......... Chalybeate ..... Local resort.

ounty.

Tranklin Springs, near Royston, 3 150 60 {....do...........| Resort.
Franklin County.

Fullwood Springs, near Lime Branch, | 7 [.cceceei|inicenn.n. Y1 1 R Tnimproved.
Polk County.

Garnet Springs, near Toccoa Falls, b (N PR Saline, chalybe- | Local resort.
Toccon, Habersham County. - ate.

Glonn’s Spring, Early County . .e.eeeloevees]eeneeeadinioneenaiommoneneaniaaas

Glen Elln Springs, Tallulah Falls, |.cecee]ieaneeidiaion s ]iommneieeaeeaaaas
Lallulah, Rabun County. .

!Taken from Pepper’s list. Havo been unable to verify location.

Bull. 32——6 (209)




MINERAL -SPRINGS OF THE UNITED STATES.

82 [BULL. 32
Mineral springs of Georgia— Continued.
.| & ]
. 33 2 =
« E ® <)
58| £ |
“Name and location. o 28 2 Chm::;z rOf tho Remarks.
8 A a *
2|4 2
] B g
. B 2 ]
“ =) H
. o'
Gordon Springs, Gordon Springs, |......]ecececienannnnn, Chalybeate . .... Upimproved, but
Whitfleld County. once a resort.
Gower's Spring, Gainesville, Hall |......j......ofeeeeennns. RN (. B Resort.
County. .
Heard’s Spring, Wilkes County ......)......}........]. T Do.
I[%licon Springs, Athens, Clarke | 30 |........|..c....... Chalybeate ..... Unimproved.
ounty. ¥ .
Indian ySpringﬂ, Indian Springs, 1 G0 G4 | Sulphureted, sa- | Resort.
Butts County. ine.
Lawrenco Mincral Springs, near | 10 400 601 | Chalybeate ..... Used locally.
Menlo, Chattooga County. . .
Loggs Springs, near Jefferson, Jack- |......).cccie]ieeeaan... N [ S, Do.
son Connty. .
Lifsey’s Warm Spring, 5 miles south 1 500 " L. cedveevinanne Resort.
of Zebulon, Pike County.
Madison Spring, Madison Springs, |......lccceiaifeveaaaoa. Chalybeate ..... Once used as a ro-
Madison County. ‘ sort.
Magnesia Spring, Tallulah Falls, |.....|.ce.oidoeiiiiii]iiimonnniianae,
Tallulah, Rabun County.
Magnolia Spring, Plains of Dura, 1 13,000 |.......... Sulphuroted,| Local resort.
Samter County. chalybeate.
Mineral Springs G miles southwest | 14 |........|.cc.c.... Sulphureted, &c¢ | Once & resort, bmt

of Newnan, Coweta County.
AMineral springs :
Near l'occoa, Habersham County.

At Clarkesville, Habersham Co..[.

Nine miles from Dahlénega, on
Cleveland road, Lumpkin Co.
Mount. Airy Springs, Mount Airy,
" Habersham County.
Neow Holland Springs, 2 miles cast of
Gainesville, Hall County.
Qconco Chalybeate Springs, 10 miles |
from Eatonton, Putnam County.
Oconce Whito Sulphur Spring, Bow-
dro (6 miles from Gainesville), Hall
County,

Tonco do Leon Spring, Atlanta, Ful-
ton County. :

Porter Springs, Porter Springs,
Lumpkin County.

Towder Springs, Powder Springs,
Cobb County. :

Red Sulphur Springs, Walker County.

Rowland Springs, Cartersville, Bar-

tow County.

Y
Springfield Spring,Effingham County.|..

Sulphur springs:

At Tallulah Falls, Tallulah, Ra- |.

bun County.
In Hall County
In Meriwether County.
Half milo cast of Zoar,
County.
Thundering Spring, Thomaston, Up-
son County. .
Trentham Springs, Fairburn, Camp-
bell County. .
Warm Springs, Warm Springs, Meri-
wether County. :

‘Watson's Springs, 11 miles north of
Greensborough, Greene County.
White Sulphur nf)rings, White. Sul-

phur Springs, Meriwether County.

o’

2004| 55t070%
100 6
8001 | 68to 70
150 58

.| Sulphureted,

70 to 90

- 60

Calcic caeue.....

Chalybeate . ....

Sulphureted ....

Chalybeato
Chalybeate, &c.

Sulphureted,
chalybeate.

chalybeate.

Salphureted and
. chalybeato.
Sulphureted,
chalybeate.
Sulphureted,
saline, and
chalybeate.

now unimproved.

Resort.
Has a local reputa-

. tion.
Resort.

Used commercially
and as a resort.
Resort.

Local rosort.

Unimproved.
Resort.
Local resort.

Resort.
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Analyses of mineral springs in Georgia.
Catoosa Springs.
Angier's| Atlanta )

Constitnents. Mineral | Mineral g‘“r“lg‘,s No.9 | yo10. | Nol. | No.2

: Springs. | Spring. PTINS. | White Buffalo All- Red

' Sulphur | o Healing | Swoet

Spring. | SPMBE | Spring. | Spring.

Solids. Grai?: szz Graing Grai?: Gruirlnf Gmirlxlo Gmhl:,n
er gall.* | per L] gall.*| per gall. *| per gall. *| per gall. » | per gall. »
Sodium carbonate ... P . per o, per . ? 3.20 r (")’.03 P 0.25 perg 0.29

Potagsium carbonate
Calcium carbonate ..
Magnesium carbonate.
Strontium carbonate . ...
Lithium carbonate ......
Manganese carbonate .....
Manganese protocarbonato
Iron carbonate ..... .
Iron protocarbonate.....
Iron sesquicarbonato....
Sodium sulphate ......
Potassium sulphato .
Calcium sulphate. ...
Magnesinm sulphate ..
Aluminium sulphate ..
Strontium sulphate ...
Calcium nitrate .......
Ammonium nitrate....
Sodium chloride.......
Calcium chlorido .-....
Iron sulphide .........
Calcium fluoride . .....
Magnesium bromide ..
Calcium bromide.............
Iron sesquioxide (hydrated)..
Sodium silicate. ......... ceves
Calcium silicate .......
Sulphurio acid (frec) . .
Crenic acid............
Apocrenio acid..cccovieuann..

0.11 0.01 0.10 0.1

. } 0.02 0.01 0.01 0.02 0. 02

3.4 97.59 99, 27 83.07 93. 94

Gases.

Carbobio acid ................| Present

Oubd. ing, | Oub. ins. | Oud. ins. | Oub. ins. | Cub. tns.
2.19 9. 55 0.78 1.17 1.16

Hydrogen sulphide...........lceacenanifoeennnan, 0.47 (V3017 J0 N PO P
Total. ceneaeeneriiiomccafeccanarccsferncanenan 2.56 0.61 0.78 1.17 1.16
*Wm. J. Land, analyst. * With ealcium carbonate and iron sulphste.

(211)



84 MINERAL SPRINGS OF THI UNITED STATES. [BULL. 32,

Analyses of mineral springs in Georgia—Continucd.

Catoosa Springs.

Chalyb-

Constituonts. No. 4. . No. 5. I, No. 8. ento
Chalyb- ng”ﬁgﬁi ¢ Maguoe- ngir%ss ];\X?UIZI Black Springs.
eate Snrin 8la Spring. | Spring. | Sulpbur .
Spring. | SPFN&. | gpring, | PPTNS | BPHNE. | gppine,

Grains | Graing | Grains | Qrains | Grains | Grains | Grains
per gall.r | per gall.2 | per gall.® | per gall.® | per gall.® | per gall.* | per gall.»
0. 26 0.25 0.26 0.26 0.26 *

Sodium carbonate............ 0. 27

Potassium carbonate . 0.11 0.11 0.12 0.10
Calcium carbonate ... 3.75 3.76 3.84 3.51
Magnesium carbonate. . 7.48 L 1.52 8.10 7.02
Strontinm carbonate . 0.04 0. 04 0. 04 0.04
Tithium carbonate ... Trace | Trace Traco Trace
Muanganese carbonate 0.01 0.02 0.02

Iron carbonate....... 0.19 0.15 0.17 0.14
Tron protocarbonato...cee.coifiiieeiiiioiiiiiiiieinne e
Tron sesquicarbonate. ..c.oocfoveaee i iaenniii]ieeana e e
Sodium sulphate..... . 1.59 1. 60 1.67 1.50
Potagsium sulphate 2.30 1. 60 2.32 2. 31
Calcium snlphate ... 41.56 | 41,58 41.57 38.85

Magnesium sulphate .

Alumininm sulphate 0.67 2.36 0. 69 0.52
Strontium sulphato 0. 20 0,22 0.22 0.20
. Calcium nitrate . 0.37 0.41 0,40 0.43
Ammonium nitrate. 0.11 0.12 0.13 0.09
Sodinm chloride. .. 0.14 0.13 0.16 0.13
Silica.....ooeaanl. . N Y P, ceemsnna
Calcium fluoride. 0.02 0.02 0.02
Magnesium bromide..... 0.30 0.31 0.31 0.3t
Calcium bromide.. 0.12 0.13 0.13 111
Sulphuric.acid 0.01 0.01 0.01 0.01
}'Barbonic z(\ici(l . [P 4.40 4.30 4.39
Crenic acid. . . . o o o
Apocrenic acid......ceu.nnnn. ; 0.02 0.02 0.02 0.02 0. 01{ [
17 D 87.15 93.18 92. 51 87.52 91.99 93.03 5. 30
Gaases.

. . . COub. ins. , Qubd. ins.
Carbonic acid . .cconaeecannnns E1 0 & I P P [ I PR, R 6.53
Hydrogen sulphide...... Y N [N PO IS Traco

s Wm. J. Land, analyst.
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Analyses of mineral springs in Georgia— Continued.

Daniel s : Powder
Tranklin| Helicon Indian Springs. | Springs Warm

Coustituents. g;fgg} Springs. | Springs. o3 | Springs.
Solids. Graing | Grains | Grainsper | Grains | Graing | Grains | Grains
pergall.e | pergall.b | imp. galls | per gall.e | per gall.d | per gall.e | per gall.©
Sodinm carbonato.......... L e I RPN
Calcium carbonate . ........ [0 S R SRRRRRON FOT R PO
Magnosium carbonato . 0.83 0.46 16.17 15. 86 2.88
Tron carbonate ............. 1. 04 b1 T O Py -0. 06
Sodium sulphato ........... } PN P, 0,13 foeenoiiifennnn eeens 0. 06
Potassium sulphate ........ * { .......... 0.10 47.97 27.32 |eeciieeenn .
Calcium sulphate .......... . 0.06 3.22 25.10 57.22 16.54 |.
Magnesium sulphate....... , 8 0.02 0.07 558,70 572,22 0. 56
Calcium phosphate.-.......[..........|...o.ol.l. Trace f.eceeeeaiifecneeaion. PO
Sodium chloride............ X . 5 0.17 |eemeeenanifenennaann.

Alkaline chlorides .. R PO .
Alkaline sulphides
Caleium oxido. .
Magnesinm oxid

Aluminium oxide ..,

Iron oxide. .
Manganese
Silica..... .
Silicates.... [ PR I .
Organic matter. . . .
Total.vveinenen. .. .| 108.61 4.12 7.1 648. 03 672_.62 . 21.36 1506. 88
Gases. . i
Cub. ins. | Oub. ins.| Oub. ins. | Cub. ins.| Oub. ins. | Cub. ins.
Carbonic acid ....oevtiveeeifiacnnnnn-. 2,350 5.97 2.61 Unt!ete(lr- .......... . 8.88
mined.

Sulphureted hydrogen. .....|.oceeno.. 0.201 |..eiecnn.... 1.05 7.92 75.00 |L'goam't
Oxygen .......... DU 312 |.i...... Undeter- { ..................
Nitrogen .cuvevereeeeerannns]vanaeennn. 10.08 |........ Cmined | oeeieeninionn

oH. C, White, analyst. 4John Cotting, analyst (1839).

VII. C. White, analyst (1882). ¢ A. Means, analyst.

°A. A Hayes, analyst (1857).

FLORIDA,

The springs of Tlorida 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 IV.; Jacksonville, 690.2 It.; Pcn-
sacola, 680.5 T.; and Cedar Keys, 710 F.; while Punta Rassa has 730.6
I': and Key West 77.03 I'. The temperatures of the Florida springs
are remarkably uniform 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 springs of Florida.

[BULL. 32
.

. Name and location.

Number cf springs.

Flow in gallons per
hour.

Temperature, Fahr.

Tharacter of the
water.

Remarks.

L'cnson’ts Salt Spring. Enterprise, Volusia
onnty.
Dlue Sphng, Orange City, Volusia County.

Blue Spring, Greenwood, Jnckson County.|.
épring, near Ellaville, Madison |.

Blue
County.

Bug Spring, 7 miles east of Sumterville,
Sumter County.

Clay Spring, near Apopka, Orange County..!.

Crystal River Springs, Crystal River,
Hernando County.

Do Barry Mineral Spring, Enterprise, Vo- |.

lusia County.
Green Cove Spring, Green Cove Springs,
Clay County.
Hampton Springs, Taylor County

Hoosier Spring, near Altamonte Station, |.

Orange County.

Henson Spring, Enterprise, VolusiaCounty|.

Linwood Springs, Mount Royal, Putnam
County.

Magnesia Spring, ncar Hawthorn, Ala. |.

chiua County. .
Mineral springs :
Near Ancilla, Madison County
‘Near Perry, Taylor County
Near Leesburg, Sumter County. ...
Moncrief Spring, 5 miles
ville, Duval County.

Mount Royal Springs, Volusia County ....|.

Newport Sulphur Springs, near Saint
Mark’s, Wakulla County.
Or(::mgot Spring, Orange Springs, Marion
ounty.

Y
Rock Spring, 6 miles north of Apopka, |.

. Orange County.

Salt Springs, Marion County.......eee..s.

Sigm‘ tSprixig. Silver Springs, Marion

ounty.

Stavensgn’s Sulphur Springs, Anclote
River, 12 miles from mouth, Hernando
County.

Sulphur springs :

Near Sumterville, Sumter County.....

On Withlacoochee River, 10 miles from
Crystal River; Hernando County.

Near Adamsville, Sumter County.....

Near Tatﬁpu, Hillsborough County....|.

Sumterville Mineral Spring, near Sumter-
ville, Sumter County.

Suwannee Springs, Suwannee, Suwannee |.

County.
Tarpon Springs, Tarpon Springs, Hills.
borough County.
Turner Spring, Holmes, Holmes County...
. Wakulla Spring, Wakulla Spring, Wa-
kaulla County.

Warm Spring, near Sumterville, Sumter |.

County.

Wesson's Iron Spring, 3 miles from White
Springs, Hamilton County. .

White Sulphur Spring, White Springs,

from Jackson- |.

2+

-

Hamilton County.

500
73,020

1, 200, 000

No

-3
<

....do

Sulpho-saline ...
Sulphureted ....

cevmse

Alkaline, saline,
and carbonated.

Chalybeate and
sulphureted.
 Saline, sulphu-

reted.
Sulphureted-. ...

Saling .....cc...

Chalybeate
Sulphureted ....

Resort.
hnim roved, bLut

used locally.
Local resort.

Resort.

TUsed locally.

Unimproved.

Do,

Resort.
Do.

Do.
Do.

Unimproved.
Resort.
Do.

'
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Analyses of mineral springs in Florida.

817

N Linwood WhiteSulphur [ Wesson's Iron | Benson's Salt
Constituents. _Springs. Sprin[,g Spring. Spring.
Grains Parts in Grains Graing
per gallon.® 1,000,000.b per gallon.c per gallon.?
Sodinm carbonate .... . PN S Y D

Sodium bicarbonate ..
Calcinm carbonate..
Calcium bicarbonate..
Iron carbonate .......cc.eeuenenn
Iron bicarbonate .............. erans

Sodium sulphate........o.ooooo .. 59, -1 N R, 2.45 5,83
Maguesium sulphato....ceeeenuean... 67.20 25.53 2.63 20. 84
Potassium sulphate.....oeeeeenennen]inariaiarioneacifoeenniniiaana]s .- 2.44

Magnesium bicarbonato

Sodium chloride. ...
Yotassium chloride .
Magnesium chloride
Calcium chloride ...
Phosgphoric acid ....
Sodium 10di00 eevuvrennnes
Lithinm and ammonia

Silica
Silica, soluble

Sulphureted hydrogen....ee...co..-. . Not estimated

Iron oxide 0.43

Alnmina oxide )
Total 350. 23

s A, Connell, analyst (1876).
b N. A. Pratt, analyst.

c A, Merrill, analyst.
4Charles M. Stillwell, analyst (1880).

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 ount, 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 sulbject, and the gemeral public attention has therefore bheen
- 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
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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 commer-
cial purposes, the Southern Central States compare favorably with the
" Southern Atlantic States.

Summary for the Southern Central Staies.

' Number off Number of
Number of | Number of | Number of Total num-
States. spring lo- | individual | springs fzpﬁn%:“f‘é' z%%ntﬁzl}:ﬁ?_ ber of an-
calities. springs. analyzed. gorts. ly. alysgs.
Alabama ......... s 200 18 22| 6 19
. Mississippi -...... .82 110 4 13 4 4
Tennesseo ........ 177 311 24 62 8 25
Kentucky ........ 142 206 73 21 6 80
Arkansas......... 108 459 5 24 4 5
Indian Territory.. 10 . 15 0f . 1 0 0
Louisiana......... 15 28 0 0 0
Texas ceeeeenen... 105 72 13 25 8 13
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 belonv 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, who has furmshed many of them.
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ALABAMA.

Mineral springs of Alabama.

. 9 .
18|z
B a <]
& 2y g haraocter of ¢}
Namo and location. 5 ghé £ ¢ R tho Remarks.
E | 9 5
R &
= = g
o M 13
. ()
Bailoy Springs, Bailey Springs, Lau- | 7 [} 55t0 G0 | Chalybeate ..... Usod commercially
derdale County. and as a resort. .
Bladon Springs, Bladen Springs, 5 | 1,250 67 ! Carbonated, - al- Do.
Choctaw County. kaline, and sul- .
phuretod. .
Blount Spring, near Bigbee, Wash- Sulphureted ....[ Unimproved.
ington County. .
Blount Mineral Springs, Blount | 5 900 60 | Saline, sulphu- | Resort. *
Springs, Blount County. reted.
Blue Grass Sulphur Springs, Cor- | 304{..c.eecefeaennnnnn. Sulphureted and Do.
nolia, Saint Clair County. chalybeate.
Borden Springs, Borden Springs, |...... U S R TUnimproveil.
Cleburne County. . .
Bowie Springs, near Talladega, Tal- ... . .|.ccooccuivanaa..., Chalybeato ..... Do.
ladega County.
Burping Spring, Washington County.|......|.------ oo il :
Butler Springs, Biitler Springs, But- 7 206 G0t065 |oeeieaan e Used as a rosort.
ler County.
Carmon’'s Spring, near Fayette Court- |......[........|..... T Unimproved.
House, Fayetto County.
Ohalybeate springs:
Near Akron Junction, HaleCo ... Chalybeate ..... Do.
- Near Claiborne, Monroo County.. veerlO viennnnnnn,
Six miles southwest of Green [N I\ IO, Do.
Springs, Hale County.
Near Gum Spring, Blount [......liceeeeaifieaaaian]. ...do...... wee-d| - Do
County.
Six miles north of Jacksonville, |..... B P Chalybeate and Do.
Calhoun Count?'. sulphureted.
Noar Jasper, Walker County.... 6 |........ficeeee.... e v——— Do.
On Sand Mountain, Jackson Do.
.County.
Chandler’s ~ Springs,  Chandler Used as o resort.

Springs, Talladega County.

Cliff Springs, 8 miles northwest of
Ashville, Saint Clair County.

Coffco Spring, Cofleo Springs, Ge-

~nova County. -

Cook's Springs, 20 miles southwest of
Ashvillg, or 5 miles from Wolf
Creek, Saint Clair County.

Cnllum’s Springs, near Bladen
Springs, Choctaw County.

Davis Springs, near Elkmont, Lime-
stone County.

Dr. Davis's Spring, Walker County..

Ellis's Spring, near Pride’s Station,
Colbert County. .

TFraunklin Springs, near Russellville,
Franklin County.

Golden Springs, near Oxford, Cal-
boun County.

Greene Springs, Green Springs, Hale |

County.

Harrell or Chalybeate Springs, near
Blount Springs, Blount County.

Henling Springs, Healing Springs,
Washington County.

Howell's Spring, 30 miles south of
Waterloo, Lauderdale County.

Jackson Springs, Jackson, Clarke
County.

Jenking’'s Springs, near Mountain
Meadow, Clay Connty.

Johnson’s Welis, near Meridianville,
Madison County.

Lonsford Spring, mnear Florence, |.

Launderdale Connty.

300 |..... crane
600 G0
b U
........ 63 to Gt
......... 58
3,100 62to 65

Aeeend

Chalybeate and
sulphureted.
Sulphureted and
chalybeage.

Saline, chalybe-
ate, and sul-
phureted.

Chalybeato
0

Saline, chalybe-
ate.
Salino

Do.

Used commercially
and as a vesort.

TUnimproved.
Do.
Used locally.
Unimproved.
Onco unsed as a ro-
sort.
Partially improved.
Used commereially

and as o resort.

Used locally.

Do.
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ey Springs, Limestone County.
Mineral sﬁringa :

Near Hatchers, Clay County ....

Near Hazel Green, Madison Co...

Six miles southofStateline, Lime-
stone County. :

Near La Fayette, Chambers Co..

Near Saint Stephens, Washing-
ton County.

Near Village Springs, Blount
County.

At Broken Arrow, Saint Clair Co.

Near Pisgah, Jackson County ...|.

One mile from Coosada Statlon,
Elmore County.
Moore'’s Springs, Maple Creek, near
Athens, Limestone Connty.
Newsom’s Springs, 9 miles south of
Barton, Cslbert County.
Pettusville Springs, Pettusville,
Limestone County.
Ropor Mineral Wells, Greenyille,
Butler County.
Shelby Springs, near Knight, Shetby
County.
Shoceo §
ladega County.
Spoakses Springs, mear Bulger's
Mill, Tallapoosa County.
Stephenson’s Springs, near Camp
Spring, Lawrence County.
Stewart’s Springs, near ‘Florence,
Lauderdale County.
Sullivan’s Mineral Springs, near
Bigbee, Washington County.
Sulphur ﬂprintgs :
One mile from Frankfort, Frank-
lin County. .
Near Bruner, Calhon County....
Eleven miles from Ashville, St.
Clair County.
Four miles from Springville, St.
Clair County.
Seven miles east of Stevenson,
Jackson County.
On Sulphur Creek, ncar Athens,
Limestone Couuty.
Sulphnr Springs, Sulphur Springs,
De Kall County. .
Talladega Sulphur Spring, near
Fayettoville, 1'alladega County.
Tallahatta  Springs, = Tallahatta
Springs, Clarke County.

Tar Spring, 9 miles south of
ville, Lawrence County.

Tar Springs,’8 miles south of Dick-

prings, near Talladega, Tal- |.

Oak- |.

son, Colbort County.

Chalybeate and
sulphureted.

MINERAL SPRINGS OF THE UNITED STATES. [pULL. 82
Mineral springs of Alabama— Continued.
s b .
bl g bl
a <
.s g [;‘
= | 55 £ len
Namo and locatiord: 9 | 88 ..E “":f{fg[_“’f the Remarks.
B ,E'a "I
2 . & ) '
815 5
2 >
% | & 2]
Lay's Springs, 6 miles east of Green- Z S R P Chalybeate and | Has a local reputa.
* _wood, Etowah County. sulphureted. tion as resort.
Lee's Spring, near Florence, Lander- [.ce.eifoeaeuue feaeaaaii i,
dale County.
Ligon’'s Springs, Colbert Co., 5miles {-ic...|...o.oooainiiicdiminni e,
trom Russellville.
Livingston Artesian Well, Living- 1 50 68.| Saline .......... Resort.
ston, Sumter County,
Major Shever Sulphur Springs, near {..ce. |.caveeoi]ieenennae, Sulphureted . ...| Onco had alocal rep-
Jasper, Walker Coiinty. utation.
McCorkle’s Spring, 12 miles north.|......[. cereee]eseana....| Chalybeato ..... J
of Waterloo, Landerdale County.
Milhour (or Wooley's) Springs, Wool- 3 754 47 to 52 | Sulphureted....| Is o resort.

Unimproved:
Do.?
Do.?
Do.
Do.
. Do.

Do. ¢
Do.

Once a resort..
Unimproved. -
TUsed commercially.

Resort.

Once n resort, but
now unimproved.

A resort prior to tho
Wwar.

Has local reputa.
tion.

Local resort.

Unimproved.

Do.
Resort.

Local resort.

. Résort.

Do.
Unimproved ?

Local resort.
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Name and location.

Number of springs.

j?low in gallons per
hour.

Temperature, Fahr.

Character of the
te

‘water.

Remarka.

Taylor's Springs, 1 mile from Flor-
ence, near Contro Star, Landerdalo
County.

Tecumseh Sulphur and Chalybeate
Springs, Tecumseh, Cherokee
County. .

Todd. Spring, near Bailey Springs,
Lauderdale County.

Valhermosa Springs, Valhermosa
Springs, Morgan County.

Waterloo Mincral Spring, 1 mile

- from Waterloo, Lauderdalo County.

West's Mineral Spring, Walker
County. v

White Sulphur Springs, near Elk.
mont, Limestone County.

‘White Sulphur Springs, 6 miles east
of Jacksonville, Calhoun County.

Witherspoon Spring, near Florence,
Lauderdale County.

‘Wyndham: Springs, near Oregonia,
‘I'uscaloosa County.

S

Alkalino........

Chalybeate and
sulphureted.

Chalybeato and

sulphureted.

.| Unimproved.

Do.

Resort,

.| Used locally.

Unimproved
Do. '
Used commercially

and as o local ro-
.sort.

Once n resort.
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Analyses of mineral springs in Alabama.

[BULL. 32,

Bladon Springs.

Constituents. - B b Saloh : )
. . ranc| ur
Vichy Spring. Spring, Sl;ul')in'g. 0ld Spring.
Solids. sz;'lnos Gra;‘;m Grat;?a : Grains .
per gallon.® er gallon.® er gallon.s ner gatlon.,
Sodium carbonate ... 7 46.33 P 41.21 Pers 34.93 perg 32.89
Magnesium carbonate 0.29 0.61 .1.36
Calcium carbonate .. 0.87 2.14 275
Iron carbonate .. 3 0,23 0.02
Calcium sulpha 2.7 | 296 |-...eeiiieee..
Iron sulphate.... 0.24
Sodium chloride 7.69
Strontia 0.32
Silict ....on.... 2.10
Organic matber coeveeeeeveveeicreenneeas 226 [ L90 | L25 |..i...c...e....
Crenic acid ... 0.73
Hypocrenic acid ...cov.viierenneiiiiee]irmiiiiiiiiiieeenarecenenrnas|oaaaanne 0.60
Total oonieiiiii e 52.49 48.88 . 42,97 48.70
Gases Oubic inches. | Oubic inches. | Cubic inches. | Cubic inch
Carbonic a¢id.coeeeeneiionraaiaiannian. 4 52.88 32.56
Sulphureted hydrogen. 0.56 |eeiieeiinennnn
Chlorine. ......coiiiiii i B O
Total .ceee e 67.28 61,04 55. 28 32.50
Cullum's Springs.
. N Liviogst
Constituents. . Artesian
' Alabama Sulphur Ferruginous Well.
Vichy Spring. Spring. Spring.
Solids. Graing Grains Graing Grains
) per gallon.e | per gallon.c | per gallon. per gallon.
Sodium carbonate ... oeeemeninmninniaiiniiiiineiian. 57.28 0. 355

Sodiom bicarbonate ...
Potagsium bicarbonate. ..
Magnesium bicarbonate .
Calciom bicarbonate

Iron bicarbonate.......
Sodium sulphate.......
Magnesium sulphate. ..
Iron perchloride.......
Potassium chloride ..
Sodium chloride
Magnesinm chlorido
Calcium chloride. ....
Sodium iodide .........
Sodium bromide
Silica-vaveeeriannnn
Sodium silicate
Aluminium silicate..
Silicates
Strontia
Bitumen
Organic matttor
Glairine

Total

Carbonic acid
Sulphureted hydrogen
Carbonic acid in combination

84.83 85. 62 15.823 312, 554

Cubie inches. Cubie inches.
Trace 21. 47
................ A
............... 3079

»J, L. and W. P. Riddell, analysts.

bR. T. Bramby, analyst.

(220)

° Abequin, analyst (1853).
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Analyses of mineral springs in Alabama — Continued.
Blount Mineral Springs.
Constituents. -
No. 1. Red Spring. Sweet Spring. | Spring No. 4.
Selids. Grains Graing Graing Grains

per gallon.® | per gallon.® | per gallon.® | per galion.©
Magnesium carbonate .....c.eeeeeiaa... 4.40 3.67 3.60 | - 9. 40
Calcium carbonate..... 6. 80 7.23 4.48 5.72
Barim CATDODALO «.vvnennenricnocercanas|eanenarconionces]ocscaerannnnrs|ovemaeeandiean. 0.9L
Iron carbonat®. ..c.ccevvmmeeenenenianeea]  LO20..lilli....l 3
Sodium sulphate....-..

Magnesinm sulphate
Calcium sulphate....
Calcium phosphate ..
Potassium chloride ..
Sodium chloride
Magnesinm chloride .
Todides
Magnesinm iodide ...
Magnesinm bromide .

Lithium .............

Siliea

Carbonio acid
Sulphureted hydrogen.
Oxygen y
Nitrogen

53.04|

Cubic inches.
6. 00

Cubic inches.
2
30. 67

t 7.08

5

Constituents.

v

Talladoga
Spring.

Roper Min-
eral Wells.

Harrell
Springs.

Johnson's
Wells.

Solids.

Sodinm carbonate
Potassium carbonate ...
Magnesium carbonate ..
Calcium carbonate. ..
Tron.carbonate
Magnesium sulphate
Calcium sulphate
Magnesium phodphate. .
Sodium chloride

Aluminio oxide..
Alumina
Silica
-Ferrous oxide....
Yerric oxide
Chlorine .........
Organic mattor
Carbonic anhydride..
Sulphuric oxide......

Gas.
Bulphureted hydrogen

Gmri;w
er gallon.
. perg 12.

Grains
per gallon.c

Graing

per gallon.s |Parts in 1,000.2

*R. Bmﬁby, analyst,
® Henry Leffmann, analyat.

@ W. C. Stubbs, analyat.
4 With phosphates.

(221)

¢ Sammers, analyst.
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: Analys:es of mineral springs in Alabama— Continued. °

’ Taylor's Sf)ringe.‘
Constituents. :
' Spring No. 1. | Spring No. 2. | Spring No. 3.
Gra«;'?s Gm;ns Gra;'tns
per gallon.» pergallon.® | per gablon.
Sodium bicarbonate..... 0.42 ' 0.49 0.43
Magnesium bicarbonate. 0.58 0.64 0.55
Calcium bicarbonate. ... - 1.03 © 130 109
‘Iron bicarbonate...c...vveennn.. . 0.26 0.23 0.25
Sodium sulphate ........coeeeennnn. N 0.03 0.03- 0.03
Magnesium sulphate. - 0.02 0.03 0.03
Potassium chloride Trace Traco Trace
Sodium chloride.... 0,12 0.08 0.07
Magnesinm chloride 0.12 0.06 0.11
Calcium chbloride. .. 0.14 0.07 0.07
Trace Trace Traco
0.29 0.32 0.20
0.81 1.01 1.54
- [ 0.04 |coceninninnnns
3.82 4.30 4.43

* J. Lawrence Smith, analyst.

MISSISSIPPI.

The mineral springs of Mississippi are numerous, and, liké 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 bLelow, 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
habitual use is very pernicious. Many of the artesian wells of the
State arc 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

as a pleasure resort.
(222)
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Name and location.’

Number of springs.

Flow in gallons per
hour,
Temperature, Fahr.

Character of the
wator.

TRomarks.

Alkaline spring :
One mile east of Yazoo City, Ya-
z00 County. :
Alum gprings:
In La Fayette County
In Madison County ...
In Marion County ..
In Pike County
Anchosa Spring,
near Quitman, Clarke County.
Artesian Springs, 6 miles from Pick-
ons, near Camnden, Madison County..
Artesian Well (publie), 512 feet,
Aberdecn, Monroe County.
Bolmont Springs, 33 miles northeast
of Buckatunna, Wayne County.
Black Wells, Choctaw County.....-.

Brandywino Spring, 20 miles east of
Port Gibson, Claiborne County.

Calboun Springs, near Pittsborough,
Calhoun County.

Castalian _Springs,
Holmes County.

ncar Durant,

Chalybeato Acid Springs, 2 miles
southwest of Grenada, Grenada
County.

Qhalybeate springu:

Near Poplar Springs, CalhounCo.

InT. 1, R.16, southeastof De Soto,
Clarke County.

Near Enterpriso, Clarke County.

Noar Fulton, Itawamba County..

Southeast of F'ulton,ItawambaCo.

Near Eureka Springs, PanolaCo.|.

Near Warren's Mill, on Mackay's
Creek, Tishomingo County.

In Wington County

In Yalobusha County....

In Sec. 26, ‘L. 6, R. 9 I, Tisho-
mingo County.

In Seo. 34, T.
mingo County.

North of Houston, Chickasaw Co.

Near Jonesboro’, Tippah County.|.

Six miles northwest of Ripley,
Tippah County.

Southwest of Satartia, Yazoo Co.

One mile south-southwest of Gre-
nada, Grenada County.

Neur Louisville, Winston County.

Near Oxford, La Fayette County.|..
Near Robina, Panola County..... .

Three miles northeast of Vernal,
Greene County.
NearCross Roads, Groeno County

' Near Westville, Simpson County. |..

In Rankin County

Coloman's Well, Jackson County ....|.

Columbia Springs, Columbia, Marjon
County.

Cooper's Well (artesian), 4 milos
from Raymond, Hinds County.

Franklin_Springs, head of Well's
Creek, Franklin County.

Godbold Mineral Well, near Sum-
mit, Pike County.

Greenwood Spring, Monroe County. .

Harrison Springs (see DBelmont
Springs).

Hazel Dell Springs, 2§ miles from

Anchosa Creck, .

5, R.10 I., Tisho- |

Holly Springs, Marshall County.,

- ©
2

Saline, chalybe-
ato.
Sulphureted ....

Sulphureted,
saline, and
chalybeate.

Chalybeate, &e.

¢

Resort.
Do. .

.
Once a resort.
Do.

Tsed as a resort and
commerciaily.

Used as nresort Lo o
limited extent and
sold.

Unimproved.

Used commoroially
‘and as o resort.
Once a resort.

Used commercialls
. and as a resort. .

.

TUsed as a local ro.
sort. .
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* Mineral springs of Mississinpi— Continued.
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Holsom-Back Springs, 8§ or 10 miles |...o.ofcovifmniiiiai oo iiee Local resort.
gouthwest of Louisville, Winston .
County.
Tuka Mineral Springs, necar Xuka, 4 |oieennn. 60 Chalybeate and | Resort.
Tishomingo County. sulphureted. .
La Fayotte Springs, La TFayette ......|........i.o.o...... Saline, sulphu- Do. -
Springs, La Fayette County. reted.
Lauderdale Springs, near Landerdale |......|........foeceea.... Sulpho-chalybe-
Station, Lauderdale County. ate.
Mineral springs : X
Near Poplar Springs, Union Unimproved.
County. \

- At Holmes Mill, near Fearn's
Springs, Winston County.
Near Corinth, Alcorn Connty ....
In Sec. 24, 'T.16, R. 3 ., Holmes
County. ;
At Pittsborough, Calhoun Co....
At Mount Pleasant, Marshall Co.
At Canton, Madison County.....

Near Brandon, Rankin County ..
Near Steen's Creck, Rankin

County.

At West Pascagoula, Jackson
County.

Near Handsborough, Harrison

County.

In Sec. 30, T. 6, R. 9, ncar Hazol
Dell, Prentiss County.

Twelve miles northeast of Co-
lambus, Lowndes County.

Minoral Wells, 8 miles below head |.

of Well's Creck, Franklin County.
Mississippi Springs (once Bankston
Springs), near Raymond, Hinds
County.
Multona Springs, 4 miles from Mc-
Cool, Attala County.

Ocean Springs, Ocean Springs, Jack- |..

son County.

Quitman Red Salphur Springs, or
Archusa Springs, 2 mile south of
Quitman, Clarke County.

Smith’s Springs, south of Quitman, |

Clarke County.
St. Andrew’s Well, 1 mile south of
Monticello, Lawrcence County.
St. Ronan’s Well, 4 miles south of
Monticello, Lawrence County.
Stovall's Spring, 3 miles above Co-
lumbia, Marion County.
Sulphur springs :

Near Enterprise, Clarko County. |-

Eight miles south of Philadel-
phia, Neshoba County.
Near Philadelphia, Neshoba Co..
Near Central Academy, PanolaCo.
In Neshoba County..............
Tipton Well, Jackson County
Vernal Springs, 3 miles south of
Vernal, Greene County.
Winston Springs, near Louisville,
Winston County.
White Springs, 3% miles northwest
of Ripley, Tippah County.
White's Springs, 44 miles south of
Tulton, Itawamba County.
White Sulphur Springs, near Gar-
landville, Jasper County.

‘Sulpho-chalybe-
-ate. :

ate.

......... cssaasace

.| Used as

Once a resort.

Tsed locally.

4 resort
prior to 1868

TUnimproved.

esort.

Local resort.

{ Used to o limited ox-

tent for medicinal -
purposes.

Unimproved.
Resort.

TUsed locally.
Local resort,
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Analyses of mineral springs in Mississippsi.

t
'Ocean Springs.

s odbold Min- , Lauderdale
Constitneuts. Gerzll)l Well. |Cooper’s Well. Springs.
Grains Graing Graing
per gallon.® | per gallon.® | Parts in 100.¢ | per gallon.
Calcium carbonate....eoeeeveneaanan. .. Trace | cooooao. o....
Sodinm sulphate..ceeeeveninnnnans
Potassium sulphate...........c...
Calcium sulphate ............. ...
Aluminium sulphate..............
Magnesinm sulphate..............

Sodium chloride . ..
Potassinm chloride
Calcium chloride.....
* Magnesium chloride .
Iron protochloride ...

Silica ....ooovn i . 0. 00100
Alumingd. ... ccvieniiviaiaiinaaaan . .. 0. 00005
Ferrous oXide...ooocvvvacen oanen .. ; . et
Joss....... feeeeeceeeeniaenns Ny

Iron pex-oxi«ié: R
Crenatoof lime .<...oveierananannas

Crenate of siliea (9).......

grganic MALLOT . oooee it dieees e . “Toooid
IMB. .. ccvcucecncnes ot oscsnvenmas A P femecanna .. .

Sulphur combined with hydrogen... B PN [ PR . 0. 00034

Potash.....ooooiniiiiiiiiiiiidiann, coleesannionns B PO . 0. 00012

Soday.......... J . I P, N PO . 0. 00226

Ammonin... [ R . Trace

Magnesia e [ PO, B P .. Trace
Sulphuric acid 0. 00008
Carbonic acid 0. 00007

Chblorine .. 0. 00062
Todine .... 0, 00006
- Apocrenic acid 0. 00008
Crenic acid ... 0. 00002

Hydrogen combined sulphate. 0. 00002

Bromine .ccounieeienieeriiieiieeiennreocilocecaonsaiecasafvanaraaacaaan Trace
X137 SR 13.99 95,48 0. 00533
Gases. .
Sulphureted hydrogen......c.ccevveuen.. b 0. 23397
Carbonic acid uncombined .. . .. 0. 25766
Oxygen and nitrogen........ .. . .. 0. 25728
Carbureted hydrogen.. .. .. .. Trace
Total.iiniiienneiiiiieianienaas 0. 74891
= J, H. Laster, analyst. b J, Lawrence Smith, analyst. <L, Harper, analyst (1857).

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, Keantucky, 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
so 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,

i

@ 1 -
& & 4
= @ ]
& g -
SRS Character of th
; ’ : o | = ] aracter of the
Name and location. S| & § £ Water. Remarks.
N =
R g
2| & g
s8] 2 I3}
4| = 13
. (-] .

Alleghany Springs, 14 miles south of | 3 3004| 59 | Chalybeate, sul- | Resort.
Maryville, Blount County. phureted.

Alam and Cinalybeate Springs,onBea- |....|icceenifreeeer]iiiiieea et
ver Dam Creek, Benton County.

Alum Springs, near Rogersville, Haw- | 3 |...coc]ieeeeiliiiinnaiaaaaa, \
kins County. :

Alum Well, 5 miles east of Rogers- | 1 |.c.coeuefracece]iacananainaniaaans Unimproved.
ville, Hawkins County.

Artesian Well (sulphur), 2 miles from |....{.c.cceoifemnnn- Sulphureted . ..

Saltillo and 3 mile north of White
Oak River, Hardin County. .

Artesian Well, Swayne's Mineral [ 1 [........fcceces Sulphureted ....| Was once a famous re-
Spring, 9 or 10 miles from mouth of sort; not much used
Big Sandy and 4 miles from Spring- at present.
ville, Henry County.

Austin's Springs, Austin's Springs, | 2 60 51 | Saline, chalyb- | Resort.

‘Washington Countgi eate. :

Aéoca, Spring, near Bristol, Sullivan | 1 50 |eeaen Sulphureted ....| Used locally.

ounty.

Banner's Springs, 4 miles from Dan. |....|..cccaai]iemaas Sulphureted . ...} Resort.
dridge, Jefferson County. '

Bath Springs, Decatur County, 7miles | 2 |....c...fcceeee Sulphureted ....| Was once a resort; un-
northwest of Clifton. improved now.

Beaver Dam Springs, southern partof |....l..ccceoifienens Sulphureted ....| Resort.

Hickman County.

Beersheba Springs, Beersheba Springs, |....|.ececeoofoeen-s Chalybeate ..... Do.
Grundy County.

Black Sulphur Springs, Blount County.| ...f.ccooeojimemarfioceeeiiieianens

Black Water Springs, near Bean’sSta- | 3 |........]-ceeen Sulphureted and Do.
tion, Grainger County. chalybeate. .

Bon Air Chalybeate Spring, on edge |....[.-c.....]oveuee Chalybeate ..... Resort prior to the war.
of Cumberland tableland, 5 miles
from Sparta, White County.

Bon Aqua Springs, formerly Weem’s |....[.--.....feeeees Calcic, sulphur .| Resort.

Springs, Hickman County, 7 miles
south of Burns.

Brown’s Springs, near Union Depot, O P Y
Sullivan County.

Brown and Boyd's Spring, Rhea Co., {-...[..-cc.coi]eennnn Chalybeate .....

5 miles from Pikeville.

Canwood’s Springs, 2 miles south of |....|..ceeus.|ieennn Chalybeate and Do.
Dandridge, Jefferson County. sulphureted.

Cascade Springs (formerly Pylant’s), | 6 |..e..coifeeeen Alkaline, sul- Do.

Franklin Co., 5milesfrom Tullahoma. hureted. L

Castalian Springs, Castalian Springs, | 6 [12,0004...... Saline, sulphu- { Was a resort to limited
Sumner County. reted. extent before the war.

Cayce’s Springs, 6 miles from Franklin, |..

‘Williamson County.
Chalybeate springs :

In Washington County... ........ PP
Near Huntingdon, Carroll County.|....|..
Near Jacksborough, Campbell Co.|....!.
ounty ..|.
Two miles south of Croasville, |.

At Elizabethton, Carter

Cumberland Couuty.
Ten miles south of Crossville,
Cumberland County.

Near Rockport, Benton County ...|.

F%n* miles from Pikeville, Bledsoe | 1
0.

East of Smithville, De Kalb Co....} 2
In Fentress County........coeunen. ceen

In Hardin County

Two miles east of Paris, Henry Co |.
In Big Poor Valley, northeast of |.

War Gap, Hawkins County.

eate.

Resort.

Unimproved.

| Used locally.
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Mineral springs in Tennessee— Continued.
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Ohalybeate springs—Continuned.
At Mill Spring, Jefferson County..|....|[.cuceeeifaaaacafioas Ceeecesanaas
Ten miles south of Dandridge, Jef- |....|....cooifeeaaiifieeniiiianaiis .-
ferson County.
Near Jasper, Marion County......
Twenty miles southeast of Liv-
ingston, Overton County.
On Roaring Fork, Overton County
At Alpine, Overton County ..
Near Jackson, Madison County... Resort.

At Pilot Knob, near Monroe, Over-
ton County.

On Turkey C);eek, Madison County.|.
In Wear's Valley, south of Sevier- |.

ville, Sevier County.
In Sullivan Count;

One mile south of Spencer, Van |.

Buren Cuunty.

Chilkowee Spring, Chilhowee Mount-
ain, near Williamsburg, 1 mile south
of Kimhrough's Store, MeMinn Co.

Clinchdale Springs, Bean's Station
Valley, Grainger County.

Clarktown Springs, Clarktown, 11
miles eant of Sparta, White County.

Cooper’s Springs, 1% miles east of |.

Kimbrough's Store, McMinn Co.

Copeland Springs, near White Pine,
6 miles east of Dandridge, Jefferson
County.

Crawford Spring, Henderson County,
16 miles east of Jackson.

Cris
ville, \Warren County.

Dixon’s Qakland Spring, 2 miles from
Fern River, near Perryville, Deca-
tur County.

Draper’s Springs,
nam Coanty.

Dunlaﬁ’s Chalybeate Springs, 23 miles
south of Bolivar, Hardeman County.

Dunn’'s Spring, Davidson County

Eldorado Springs, Chancy, Robertson
County.

Elkmont Springs,near Elkton,Giles Co.

Epperson Springs, west part of Ma-
con County.

Bloomington, Put-

Epsom Springs, 7 miles northeast of |.

ogersville, Hawkins Couunty.
Erwin Spring, Erwin, Unicoi Co. .....
Estill Springs, Spring Hill, Estill
Springs, Franklin County.

Fernvale Springs (formerly Smith's),
12 miles west of Franklin, William-
son County.

Galbraith's ~ Springs,  Galbraith's
Springs, near Mooresburg, Hawkins

ounty.

Gibson's or Academy Springs, 18 miles
east of Crossville, Camberland Co.
Gibson Wells, 9 miles southwest of

Trenton, Gibson County.

Glenn's Chalybeate Spring, 13 miles
east of Randolph and 7 miles west
of Atoka, Tipton County.

Glover's Springs, near Union Depot,
Sullivan County.

Graham’s Springs, near Rebecca,
Franklin County.

Hager's Spring, Sumner County

Hale's Red and White Sulphur Springs,
Hale's Springs, 6 miles northwest

Springs, 6 miles from McMinn- |.

of Rogersville, Hawkins County.

‘

Chalybeate .....

Chalybeate and
sulphuroted.
Chiefly chalyb.

eate.

Sulphureted and
cEa.lyheate.

Alkaline,
phureted.
Sulphureted ....

sul-

Chalybeate and
sulphur.

Sulphur and
chalybeate.

"Sulphuret
Chalybeate .. ..
Chalybeate and

sulphur.

Chalybeate

Chalybeate and
alkaline, sul-
phureted.

Sulphureted and
calcic.

Chalybeate

Alkaline,
Donated.

Chalybeate

.ear-

Caleic, alkaline,
sulphureted.
Sulphureted . ...
Sulphureted and

chalybeate.

Used to small extent
locally.

Unimproved.

Resort.

Do.

Used locally.

Resort.

Was aresort prior to the
war.

.1 Resort.

Do.
Do.

Do.
Used as a resort to lim~
ited extent.

Resort.
Do.

Unimproved.

I}esort.
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Name and location.

Number of springs.

Flow in gallons per
hour.

Character of the
water.

Remarks.

Hale and Goff"s Springs, near Spencer, |.

Van Buren County.
Harris Sulphur
Ashland City, Cheat
Henderson's Springs,
Springs, Sevier County.
Hinson Spring, Henderson County, 28
miles east of Jackson.

am County.

Horn's Mineral Springs, near Lebanon, |..

‘Wilson County.

Howard Springs, Howard Springs, 4
miles west of Crossville, Cumber-
land County.

Hurricane Springs, Franklin County,
6 miles from Tullahoma,

Idaho Springs, Saint Bethlehem, near
Clarksville, Montgomery County.

Jenkins White Sulphur Springs, Car- |....

ter County.

Jones’s Sulphur Well, 1 mile west of |..-.

Murfreesborough, Rutherford Co.
Jordan’s Springs, Jordan's Springs,
Montgomery County.

King's Sulphur Springs, Cheatham Co. |-

Kingston Springs, Kingston Springs,
Cheatham County.
Klippert's Spring, near Hale’s Springs,
awkinsg County.
Lea's Springs, near Spring House,
Grainger County.
Line Spring, Line Spring, Sevier Co ..

Low’s Sulphur Springs, near Fair. |.

view, Anderson-County.

Mack’s Sulphur Springs, 6 miles south |.

of Maryville, Blount County.
McBride’s Spring, 3 miles from Spen-
cer, Van Buren County.

McEwen’s Springs,1 mile from Frank- |....

lin, Williamson County.

Melrose Springs, near Maryville,
Blount County.

Mineral springs :

Near Pikeville, Bledsoe County-..|....

In Cocke County..................

At foot of Cumberland Gap, Clai- o

borne County.

Two miles westof Alamo, Crockett |....

County.
In James County

Near Chestnut Hill, Jefferson Co..|. ...
In Poor Valley, Knox County..... O

In McMinn County
Near Mont Eagle, Marion Co......
In Perry County ...
In Putonam Count,

At Neshoba, Shelby County -mo.|

‘At Raleigh, Shelby County
On Clinch River,
Six miles north of Maynardv:
Union County.
Mineral Hill Springs, near Bean's Sta-
tion, Grainger County.
Montvale Springs, Montvale, Blount
County. !
Mooresburg Spring, near Mooresburg,
Hawkins County.

Morgan S{zrings, Rhea County, 6 miles |.

from Pikeville, Bledsoe County.

Mount Nebo Springs, Blount County..|.
Nashville Sulphur Spring (artesian), |.

Nashville, Davidson County.

Norwood Springs, Rhea Co., 1} miles |.

from Pikeville, Bledsoe County.

Sé)rm 3, 2 miles from |.

Henderson's |....

<o W

nion County...| ...
ifle,

o | Temperature, Fabr.

.| Chalybeate

Alkaline, saline .
Chalybeate

Alkaline, sul-
phureted.

Alkaline, sul-.
phureted.

Sulphureted and
chalybeate.
Chalybeate

Sulphureted and

chalybeate.
Chalybeate......

.| Chalybeate, &o..

Sulphureted ....

Chalybeate and
sulphur.
Chalybeate......

“Saline, sulphu.’
reted.
Chalybeate......

Resort.

Resort and the water is
sold to limited extent. -
Resort.

Sold to limited extent
and a resort.

Used commercially and
a8 a resort.

Used locally.

Resort.

Local resort.
Uninmproved.

.| Improved.

.| Local resort.

Resort.
Do.

o TUnimproved.
Do.

TUsed commercially and
as a resort.
Resort.

Do.

Much used by people of
Nashville. v peop
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5| 5 | u
. Eﬂ 2 =
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1 2& | £ | Coaracter of th
Name and location. "é‘ &5 ;.; ArBCTer of the Remarks.
5] =} 3
2| & g .
ElE |3
a| & 3
o
Oliver Springs, Oliver Springs, Ander- | 6 150+|...... Sulphureted and | Resort.
son County. chalybeate. ,
Parker’s Sulphur Spring, near Big |1 Local resort.
Sandy, Benton County.
Patterson’s Springs, near Birdsville, |.. Resort.
Cocke County. .
Pettigrew White Sulphur Springs, 8 |.
miles from Perryville, Decatur Co. D
0.

Pickwick White and Red Sulphur
Springs, near - Walnut Grove, Har-
din County. .

Powder Springs, Powder Spring Gap,
Graiuger County. .

Primm’s Springs, cast part of Hick-
man ‘County.

Price's Chalybeate Spring, 6 miles
from Erie, Loudon County.

Raleigh Mineral Springs, Raleigh,
near Memphis, Shelby County.

Red Boiling Springs, Red Boiling
Springs, Macou County.

Red Sulphur Springs, 5 miles south of
Pyburn’s Bluff, Hardin County.

Rhea Springs, Rhea Springs, Rhea
County,

Robinson’s Springs, 20 miles from |....|...

Nashville. Davidson County. -
Robinson Spring, Chalybeate, Van
Buren County.

Sam’s Creek Springs, Davidson Co. ...|.
gprings 4 miles gouth. |....

Shady Grove

west of Dandridge, Jefferson Co.

Shelby Chalybeate Springs, Nashville, |....

Davidson County.

South Saratoga Springs, 10 miles from |.

Pikeville, Bledsoe County.
Sulphur springs :
On Sulphur Creek, Benton County.

In Clay County ..cevvvnrenetnnnn DR PO
At Cascade Falls, near Tullahoma, |..-.

Coffee County.

Three miles from Stephen’sChapel, |..-.|.

Bledsoe County.
In Dyer Count;
At Van Buren Academy, Fentress

County.

Near Locust Spring, Greene Co ...|.
In Hamblen Countsy ............... .

Three miles from Saltillo, Hardin

Count;

Four mils:a's west of Dandridge, Jef- |....

ferson County.
Four miles south of White Pine,
Jefferson County. :

Overton County.

Seven miles south of Livingston, |-...

Near Jefferson, Rutherford Co ....J....
Near Murfreesborough, Ruther- |.

ford County.

Near Huntsville, Scott County ....|.
ight miles east of Blountville, |....

ullivan County.
ive milos west:of Union Depot,
Sullivan County. :
In Tipton County

E
F

Between Districts 7 and 10, Weak- |.

ley County,
Sulphur wells : 4

At Alexandria, Do Kalb County ..|....
Near Liberty. De Kalb County....|.

Near Brentwood, Williamson Co..

Near Nolensville, Williamson Co..|....
Near Petersburg, (?) Williamson Co. .

Unimproved at present.

5 515--158-68 Ctdctic:1 sulphu- || Resort.
reted.

) R PO I Chalybeate...... Local resort.

[ 2 PO, 53-74 | .coooouinn PO

[ PR PR Sulphureted and | Used commercially and
cgalybeate. a8 resort.

P

2 480 56 | Alkaline, saline, | Used commercially and
chalybeate. as a resort.

1 120 |...... Chalybeate...... Resort.

ST Chaiybeate and | Do
sulphureted.’

FOR DU PO R ROt Do.

1 60 ) S . Local resort.

Unimproved.

Small and unimportant.

Unimproved.

Do

Resort.
Local resort.

i



102

MINERAL SPRINGS OF THE UNITED STATES.

Mineral springs in Tennessee — Continued.

|BULL. 32.

Name and location.

Number of springs.

Flow in gallons pér
" hour.
Temperature, Fahr.

Character of the
water.

Remarks.

Sulphur wells— Continued.

Three and one-half miles northeast |.

of Sparta, White County.

AtClarktown, near Solon, White Co).. ..

Tate's Epsom Spring, Tate Springs,
Grainger County.

Terries

Tilford's
ford County.

Tyree's Springs, Davidson County. ...|.

‘Wayland’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 Mounse
Creek, Monroe County.

White Creek Springs, 12 miles from |.

Nashville, Davidson County.

‘White ¥ern Springs, Henderson Co., |.

14 miles east of Jackson.

‘White Sulphur Spring, near Witt'a
Foundry, Hamblen County.

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

White Sulphur Springs, in Sumner |.

County, near Whitehonse.

Wood's cprin s, near Miles Cross-
Roads, Clay County.

Yeager's Springs, Washington County.

Yellow_Sulphur Springs, near Mont. |.

vale, Blount County.

Yellow Sulphur Sprixgs, Carter Co ...|.

rings, Rutherford County ..[....
ineral Well, Wartrace,Bed- |.

o

Saline, chalybe-
ate

Saliné, sulphu-
reted.

Chalybeate, sul-
phureted.

.| Sulphureted ....

Unimportant.
Commercially and as a
resort..

Resort.

Sold to limited extent.
Resort prior to the war.
Resort. (?) ;

Resort.

.| Unimproved.

Resort.

Used locally.




PEALE.] TENNESSEE. 105
Analyses of mineral springs in Tennessee.
s Cascade ,
: Austin's it Crisp Fernvale | Galbraith’s
Constitaents. Springs. 0%];3;1‘;?; 8 Springs. Springs. Springs.
Solids. Gra;'% Gra}';ns . G'rmi?lw Gmtﬁw . G'rm;lna
er gallon.® | per gallon.® | per gallon.c | per gallon.d | per gallon.
Sodium carbonate. .. ?...g........ perg g 6.30 per g .
Calcium carbonate .. 3.20 16.91
Magnesinm carbonat ceeeaias

Lithium carbonate
Iron carbonate....
Sodium sulphate ..
Calcium sulphate ...
Magnesium sul hate .-
Potassium sulphate . .-
Lithium sulphate .....
Iron sulphate ...........
Sodium hyposulphite. ...

Calcium nitrate .......... B
Sodium phosphate...... R P, PO
Calcium phosphate..c.eeneess]oeeranann.nn,
Sodium sulglnde ................ eeeen—aas

Tron sulphide (in suspenslon)
Sodium chlorigde. .

Litbium chloride...ceevenneedciiiaienn ..
Magnesinmiodide.......c.....|oooiaanan..
Magnesium bromide ...........cccea.o......

Alumipium oxide .............
Iron oxide. ....cu.voeiianne,

Sulphureted hydrogen ..ceee..feeeceanineenn.

. -Alphens Dove, analyst.

ton, analyst (1877).
'J M. Sné? 2k

rd, analyst (1884

4N. T. Lupton, analyst (1879).
°W. A. Noyes, analyst (188%),

(231)
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Analyses of mineral springs in Tennessee— Continned.
. Glenn's Hurricane | Jones's Sul- .
Constituents. Chszg is:it;iate Springs. phur Well, Montvale Springs.
{24 . . .
Solids. Grains Grains Grains Grains Graing
per galloné‘ per gallon.b | per gallon.c | per gallond | per gallon.®

Sodium carbonate .............
Calcium carbonate .. .
Magnesinm carbonate.
Potassium carbonate ..
Lithium carbonate ....
Strontium carbonate
Iron carbonate ......
Sodium sulphate ..
Calcium sulphate . .
Magnesium sulphate
Potassium sulphate ...
Sodium hgposulphxte
Sodium phosphate
Calcium phosphate
Sodium biborate ..
Sodium sulphide ..
Sodinm blsulphlde .
Iron sulphide (in suspensxon)
Sodium chloride. ....a........
Magnesium chloride
Calcium chloride ......
Lithium chloride..
Sodium iodide. ......
Sodinm bromide. ....
Aluminium oxide ...
Iron oxide.............
Silica
Jodine...............
Bromine . .- .
Organic mAtteT. - - neeenn PR

Gases.

‘Sulphureted hydrogen
Carbon dioxide . o T

1.17
14.75

*N.T. Li

bJ, M. Safford

ton, analyst (1880).
, analyst.

*J. M. Safford, a.nalyst (1884).

(232)

47, B. Mitchell, analyst.

¢J, R. Chilton, a.na.lyst.
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Analyses of mineral springs in Tennessee— Continued.
Raleigh Mineral Springs. .
Constituents. .
Beach Box Freestone | Magnolia | Marble Bayless
' Spring. Spring. Spring. Spring. Spring, Spring.
Grams |. Grams Grames Grams |  Grams Grams
in 10,000.2 | in 10,000.® | tn 10,000.® | in 10,000.b | in 10,000.% | in 10,000.%
Calcium carbopate .......... RN 0.201 {.eeciiicnnnn 0. 580 0. 060 0. 306
Magnesium carbonate ......[ccccoeiinnns cerereeai]onenisaaeaas 0. 264 Trace. 0. 097
Magnesiam bicarbonate ....J............ 0. 044 [ s DR Ty e,
Iron protocarbonate .... 0.421 0. 296 0. 042 0 631 0.193 1.182

Sodinm sulphate....
Calcium sulphate. ..

Magnesium snlphate. .
ate...

Potassium sul
Aluminium sulphate.
Sodinm chloride
Magnesium chloride
Calcium chloride....
Potassium chloride .
Aluminium oxide .
Silica

Carbonic acid {free) ........| 27008717037 oos 2, 887 0.450 9,491
Organic matter ....... PN S [ ceeveeeseie.| ¢ Present 0.337 |eeeenoennns 0.709
Total covvevennnnnnnn.. 3.032 2. 896 1,713 5. 202 1. 505 6. 914
ggfﬂ?ﬁ Red Boilingl Rhea | pato | Titfords

Constitaents. iy : i psom Minera)

cx:nzg Springs. Springs. Spring. Well.

Grains- Parts in Grains Graing
per gallon.!| Graing.t | 1,000,000k | per gallon.!| per gallon.s
Sodium carbonate . ...cevvaeerriennieeni]ieaneeeeiii]iiiniiian.ns . RS DR .22.59
Calcium carbonate . . 21.56 0. 62
Magnesium carbonute....ceeceeeceeenea 001 foe......l. 0.17
Lithium carbonate Trace
Iron bicarbonate -cc.ce.ceeeevocannecoeae]incinianenfonenceneeeas] B8 feewiiiiiiiad]eeail.l
Sodium sulphate .. 8.50 6.22
Calcinm sulphate.... 160.66 |............

Magnesium sulphate
Potagsium sulphate .
Iron protosulphate ..

Sodium hyposulphite. .

Sodium phosphate...
Calcium phosphate..

Magnesium phosphate

Sodium biborate. ....
Sodium sulphide ..
Magnesium sulphide
Sodium chloride
Manganese chloride.
Iron chloride
Sodium jodide. ..
Aluminium oxide. .
Tron protoxide ..
}11 107 VR
Nitric acid .....cc..
Carbonic acid (free) .

Todine...
Bromin
81.53 . 60.00 | 20.77 271.88 36,16
Gases. Oubie Cubic Cubic Oubic Oubic
. inches. inches. inches. tnches. inches.
Carbon dioxide.............. N P <eeees......|Large am't | Present 14. 00
Sulphureted hydrogen .. reeaecoeens 450 feeeaiiiiiiiifeiiiiiiia Trace
Carbureted hydrogen ...................loceeii i eeeee il rreeeens Present
*Enno Sander, analyst (1886). f A. B. Rains, analyst (1879).
»Theodore Hoerner, analyst. y 8J."M. Safford, anadyst,
¢ Traces of silicate and phosphate of alumina. ‘;Willim Baker, analyst.

4 Traces of silicate of alumina.
¢ Traces of nitrogen.

T. S. Antisell, analyst (1872).
iJ. M. Safford, analyst (1884).

‘ (233)



106 MINERAL SPRINGS OF THE UNITED STATES. |BULL. 32.

Analyses of mineral springs in Tennessee— Continued.

West, End
West Nagh- : . . s
¥ : A White Cliff | White Creek| Mineral
Constituents. | "‘ne‘ég{f’h“r Springs. Springs. | Water. Nash-
* ville.
Solvds. Grains Graing Grains Grains
pergallon.s | per gallon. | per gallon.® | per gallon.c
Sodium carbonate.......ccceeerveiiiinnnanan. 026 | : 19.184

Calcium carbonate. ....
Calcium bicarbonate.....

Magnesium carbonate ......
Magnesium bicarbonate . .........
Potassium carbonate .............
Lithinm carbonate................
Iron bLicarbonate. .
Sodium sulphate..
Calcium sulphate..
Magnesium sulpha
Potassium sulphate. ... .
Sodium hyposulphate.........cceeennanao. .
Sodivm sulphide .....i.ciieeiiiiiiiianiian.
Sodinm chloride . .caeweeniiaaeniianiia.
Potassiam chloride .......ccooviiioniiamiiii | ceeniiaii
Aluminium oxide........coccaviriiiniania..

Iron oxide . ...
31 T PP P PSR
Jodine ...
Bromine . N -

Total ........ e anaas 122,55 | 10.48 94.08 | 125. 636

Gases.
Cubic inches. | Cubic inches. | Cubic inches. | Cubic inches.
Carbon dioxide ......ce.ecieiiiriiiimniciiifimiiiii e e, 37.996 |...oo..o. ...
Sulphureted hydrogen ........cc.caevenan.. 5.840 |ieeeriiennnnn. 40.25 0.730
aN. T. Lupton, analyst (1863). ¢N. T. Lupton, analyst (1884).

b Troost, analyst (1841).

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

(234)
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v

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.

Name and location.

Number of springs.

Flow in gallons per
hour.

Temperature, Fahr.

Character of the
water.

Remarks.

Allen Springs, Allen Springs, War-
ren County.

Alum  Springs, near
Springs, Lewis County.

Alum Springs, base of Burdett's
Kunob, Boyle County.

Beachrillo Springs, Beachville, Met-
calfe County.

Bedford Springs, Bedford, Trimble
County.

Bif Bone Lick Springs, Big Bone

ick, east of Hamilton, Boone Co.

Big Lick Springs, Gallatin County...

Blue Lick %Jring (lower), Blue Lick
Springs, Nicholas County. |

Blue Lick Spring (npper), Davidson,

~_ Nicholas County.

Box Mountain Sulpbur Springs, 4
miles west of Morton's Gap, Hop-
kins County.

Brown Spring, near Crab Orchard,
Lincoln County.

Bryant's Springs, near Crab Orchard,

incoln County.

Estulapia

Buena Vista Springs, northwest of
Russellville, Logan County.

Buffalo Springs, 15 miles southwest
of Big g ring, Breckinridge Co.

Burgher‘spSpnng, near Russellville,
Logan County.

Campbellsville  Sulphur  Spring,
Campbellsville, Taylor County.
Cerro Gordo Springs, near Russell-

ville, Logan County.

Cerulean S%riugs, Cerulean Springs,
north of Wallonia, Trigg County.
Chalybeate efn'n 8:
Near Letcher Court-House,

Letcher? County.
Southeast of Morganfield, Union

County.
In Bath Connty...ccovvvuennnnnn.
In Bell Connt;
In Breathitt County .
In Bullitt County ... .
In Hancock County.......0......
Four miles southwest of Hick-

man (Combs), Fulton County.
In Pulaski Count;
Near Eminence,

enry County ..

In Perry County.................
In Jackson County -

In Johnson County........ccuun.
Near Cumberland Falls, Whitley

County.
Chalybeate and Saline Springs, on
Barnett's Creek, Ohio County.
Chameleon Springs, south of Browns-
. ville; Edmonson County.

Clear Creek Sulphur Springs, near |..

Pineville, Bell County.

ETTYTRITS

.| Saline
. Sa\llne‘,’l sulphu.-

Sulphureted ....

Chalybeate

.} Saline and sul-

hureted.

R {1 P,
Saline ........ .

Sulpho-saline...

Sulphureted ....

Chalybeate and
saline sul-
phureted.

-| Sulphureted ....

Chalybeate

Saline, sulphu.
reted.

Carbonated, cha-
Iybeate.

Resort,

Local resort.

Used commercially
and as a resort.

Do.

Used commercially,

Resort.
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Mineral springs of Kentucky— Continued.

Name and location.

«

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

Character of the
water.

Remarks.

Crab Orchard Springs, Crab Orchard,
Lincoln County. )

Creel White Sulphur Spring, Marion
County. -

Crittenden Spring, Crittenden Co....

Davis Spring or Well, 5 miles north.
east of Morton's Gap, Hopkins Co.

Drennon Springs, Drennon Springs,
south of Port Royal, Henry County.

Dripping Springs, Garrard County,
2 miles east of Crab Orchard.

Elliston’s Sulphur Spring, Madison
County.

Epsom Spring, near Crab Orchard,

incoln County.

E%som Spring, near Bedford, Trim- |

le County.

EsculapiaSprings, Esculapia Springs,
Lewis County.

Estill Springs, near Irvine, Estill
County.

Foley’s Epsom Spring, near Crab
Orchard, Lincoln County.

Fox Springs, 10 miles from Ilem-
ingsbarg, Fleming County.

Grayson Springs, Grayson Springs,
Grayson County. R

Grigsby’s (R. B.) White Sulphur
Mineral Spring, Nelson County.
Hardin Spring, Hardin Springs, Har-
din County.

Hardinsville Sulphur Springs, Har-
dinsville, Shelby County.

Harrodsburg Springs, Harrodsburg,
Mercer County. .

Hickman’s Springs, south of Owens.
borough, Crow’s Station, Daviess
County. .. ,

Howard’s Sulphur Well, near Crab
Orchard. Lincoln County.

Howell Mineral Springs, Hardin
County. )

Indian Spring, near Jones's Mill,
Grayson County.

Innis Sulphar Well, 7 miles north of
Lexington, Favette County.

James Mineral Spring, near Spring-
field, Washington County.

Jesse’'s Mineral Well, near Ver- |.

sailles, Woodford County.
Kentucky Alum Springs, Boyle
County, 92 miles from Louisville.

Kirk Spring. Lewis County..........

Kuttawa Mineral Springs, near Kut-
tawa, Lyon County.

Latonia Springs, 4 miles from Cov-
ington, Kenton County.

Lexington Mineral Well, Lunatic
Asylum, Lexington, Fayette Co.

Linsey’s Miperal Spring, ChristianCo.

Louisville (Dupont’s) Artesian Well,
Louisville, Jefferson County.

Mammeoth Well, Nelson County .....

Milldale Mineral Well, Milldale,
Kenton County.

Miller's Mineral Well, near Bar-
boursville, Knox County.

Mineral springs:

At Slick Rock, Barren County...
In Menifee County -....ccc...... .
In Martin County ..ceoveennnn...

Saline, sulphu-
reted.

Saline, carbu-
reted.

Saline, chalybe-
ate.

Saline, sulpbu-
reted.

Saline, chalybe-
ate.

Saline, sulphu-
Te .

Chalybeate, sul-
hureted, &c.

Saline, sulphu-
reted.

Sulphureted . ...
4o eeeien....
Saline, sulphu-

reted. .
Sulphureted . ...

Chalybeate, sa-
line, and sul-
phureted.

.| Saline, sulphu-

reted.
PR (s S,

..| Sulphureted ....

Alkaline, car-
bonated.
Sulphureted, sa-
line.. .
Saline, sulphu-
reted. .
Sulphureted ....
Saline

"Saline, sulphu-
reted.
Saline ..........

Resort, and the
evaporated  salts
used commercially.

Resort.
Once a resort.

Resort.

Do.
Used commercially

and as a place
resort. .

Resort.

Used commercially.

Has local reputa
tion. «
Resort. .
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Mineral springs of Kentucky— Continued., .

Name and location.

Nuniber of springs.

J

Flow in gallons per

hour.
Temperature, Fahr.

°

Character of the

water. Remarks.

Mineral springs— Continued.
Atrailroad crossing, GreenRiver,
Lincoln County.
In Lee County......ccoocuounnen.
In Marshall County.

On Kettlo Creek, Cumberland Co.|..

In Robertson County

At Allen Springs, Warren County|,

In Floyd County
At Harmony, Owen Connty.
In Henderson County
At coY}éer mine, near Irvine,
Estill County.
In La Rue County
Near New Concord, Calloway Co.
In Carter County
In Clay County . ...
In Pendleton County
In Powell County. ..

Two miles from Downingsville, |.

Grant County.
Mineral wells :

At Walnut Hill, Fayette County.|.

At Paint Lick, Garrard County..
Near Crab Orchard, Lincola Co..

At Smith's Grove, Warren Co ...|.

AtDr. J. Read’s, Madison County.

Two miles west of Nicholasville, !.

Jessamine County.
Mixed Sprin%, t mile from Dripping
Springs, Lincoln County.

Murray's Springs, near Lewis, Da- |.

viess County.

Nevien's Sulphur Springs, sources of
Salt River, Lincoln County.
Qliver Springs, Daviess County
Olympian Springs, Olympia, Bath Co.

Paroquet Springs, near Shepherds-
ville, Bullitt County.

Pollard’'s Mineral Well, near Crab
Orchard, Lincoln County.

Robb’s Chalybeate Spring, on Mas-
sack Creek, McCracken County.
Rockcastle  Spring, Rockcastle

Springs, Pulaski County.
Rochester Springs, Boyle County, 17
miles from Harrodsburg.
Rough Creek Springs, Grayson Co...
Russell Sulphur Springs, Russell Co.
Salt Sulphur, Bath County  .......
Salv Sulphur Well, Nicholasville, Jes-
samine County.
Satubrian Springs, 8 miles southeast
of Hopkinsville, Chrigtian County.
Sebree Springs, near Sebree, Web-
ster County.

Social Hill Mineral Spriug, at Judge

Eaves's, Muhlenberg County.
Sowder’s Spring, near Crab Orchard,
Lincoln County.
St. Bernard Sprin
of Morton’s Ga;
Sudduth or Mud
Bath County.
Sulphur springs :
At Sinking S%rin , 7 miles from
Big Spring, Breckinridge Co.
In Hancock Count

gs.]} mile northwest
, Hopkins County.
pring, Mud Lick,

One mile east of Clear Spring,
Graves County.

.| Saline
.| Sulphureted ....
.| Saline, sulphu-

.| Sulphureted ....
.} Saline, ssulphu-

’ Saline(,l sulphu-

Resort.

Saline, sulphu-
reted.

Saline, sulphu-
reted.

reted.

reted.
Saline, chalybe-
ate.

Saline, sulphu-.
reted.

reted.

do Do.

Local resort.
Resort,

reted.
Sulphureted ....

Saline, sulphn-
reted, and cha-
lybeate.

Sulphureted ....

(237)
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Name and lccation.

Number of 8 prings.

Flow in gallons per
hour

i

Character of the
water.

Temperature, Fahr.

Remarks.

Sulphur springs— Continued.
Union County

In Jackson County .

In Johnson County ...

In Breathitt County..........

In Livingston County............

On Doe Run, southeast of Brand.
enburg, Meade County.
Southeast of Morganfield, Union
County.
Southwest of Jeffersonville,
Montgomery County. .
Sulphur Mineral Well, Fleetwood
farm, near Frankfort, Franklin Co.
Swinney's Chalybeate Spring, 1%
miles from Chameleon Springs,
Edmonson County.
Taliaferro Springs, 13 miles south-
west of Morton’s Gap, Hopkins Co.
Tar Springs, south of Cloverport,
Breckinridge County.
Trice's Salt Snlpbur Well, Hopkins-
ville, Christian County.
‘Washington Bell’s Sulphur Spring,
on Sulphur Lick Creek, Nelson
White Sulphur Mineral Spring,
Marion County.
White sulphur spri'r]tgs:
At Cloverport, Breckinridge Co ..

In Ohio County............ o
White Sulphur Well, Sulphur Well,
Metcalfe County.
Williams’s Mineral Well, near Ver-.
sailles, Woodford County.
Wilson’s Saline-Chalybeate Spring,
Lexington, Favette County.
Yates Mineral Spring, near base of
Kuob Lick, Boyle County.
Yelvingteon Spring, Yelvington, Da-
viess County. .
Young’s Springs, Young's Springs,
* Bath County. .

57 to 62

Saline, sulphu.
reted.
Chalybeate

Chalybeate

Saline

Saline .... .c....
Alkaline........

Saline .... eeeus

Sulphureted ....

»>

Resort.

Do.

Analyses of mineral springs in Kentucky.

Bryant’s Springs.

Cobstituents.
Fountain.

Chalybeate

Knob
Spring.

Stone’s
Sulphur
Spring.

Pasture
Spring.

Valley
Spring,

Well.

Solids. Graing in
Calcium carbonate. .
Magnesium carbonat
Iron carbonate......
Sodinm sulphate...

Potassium sulphate.
Calcium sulphate. ...
Magnesium sulphate
Sodium chloride
Magnesinm chloride .
Silica

Graingin
1,000.2

Graingin | Grainsin

Graing in
1,000

Graing in
1,000.2
0.4

0.01
0.02

< Robert Peter, hnalyst.

(238)

~
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Analyses of mineral springs in Kentucky— Continued.
’ . Chalybeate Springs near
Crab Orchard Springs. . Cumberland Falls.
Blue Lick
Constituents. Sprin,
Field Grove ( ppel%. North Side South Side
Spring. Spring. River. River.
Solid Graing in Graing in Grains per Graing in Grainsg in
0l1ds. 1,000.2 1,000.® gallon.b 1,000.% 1,000.
Calcium carbonate. ......... Ogld 0.19 25. 06 0.05 : 0.04

Magnesium carbonate
Mangancse carbonate.
Iron carbonate
Sodium sulphate
Potassium sulphate
Calcium sulphate .
Magnesium sulpha
Iron sulphate
Calcium phosphate
Sodium chloride ...
Potassium chloride .
Magnesium chloride..:..
Magnesium bromide
Magnesium jodide
Silica

Trace

Gases. Cubic inches. | Cubic inches. | Cubic inches. | Cubic inches. | Cubic inches.
Sulphureted hydrogen......[...... P . 10,24 ooeeiiiiiie e .
Carbonic acid........... PR PN B PN 60.11 f......oiiooonl R

| I
Estill Springs.
Constituents. Red Sulphar| White Red Black .
Spring, Sulphar Sulphur Sulphur ChSaI)_heate
near saloon. Spring. Spring. Spring. Pring..

Solids Graing in Graing in Grains in Graing in Grains in

Sohads. 1,000.2 1,000, 1,000.% 1,000.* 1,000.8
Sodium carbonate .......... 0.02 0.08 [oeeeriunnanens]en R
Calcium carbonate... 0.20 0.30 0.02 0.11 16
Magncsium carbonate . X X X X 05
Iron carbonate ...... 03
Sodium sulphate. 0L
Potassinm sulpha ot
Calcium sulpbate. . 28

17

Magnesium salpha
Aluminium sulphate.
Sodium chloride ...

Gases.

Sulphureted hydrogen
Carbonic acid

Cubic inches. | Cubic inches.
0. 0045 0.003
0. 3256 0. 360

& Robert Peter, analyst.

vJ. F.Judge and A.

'ennel, analysts (1870).

¢ With alumininm sulphate.

(239)

0.03
0.14
0.89
Cubic inches. | Cubic inches. | Oubic inches.
0. 01 0.035 | ....ina.....
0.228 0.263 0. 269
41Vith alumina and peroxide of iron.
© With trace of phosphates.,



Magnesium chloride
Magnesium bromide
Magnesium iodide ...............
Sodium sulphide ......ceccevne....
Potash .............
Snda....
Siliea ..
Lithinm
Todine ....

' i )
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Analyses of mineral springs in Kentucky — Continued.
Te Tings.
‘ S EP:"'“‘ Foloy's Sebree Springs.
Constituents. Prig near | Epsom
Orchard Spring. Sulphur Chalybeate Korb
: Spring. Spring. Spring.
" Solid Grawng in Graing in Gyaing in Grains in | Graing per
041d8. 1,000.2 1,000.2 ,000.0 1,000.% gallon.c
Calcium carbonate ............ 0. . 121
Magnesium carbonate . 12.45
Manganeso carbonate - .....o.foeeiieiriiiiiieinciiiihieeeieeeeciend Trace ool
Iron carbonate .......... 2,77
Sodium sulphate .....cceee.eelp 077 L LOL ] 0143 | 0,020 |..............
Potassium sulphate ....... e 007 | 017 | 0004 | 0004 ... ..
Calcium sulphato ............. 1,72
Magnesinm sulphate ..........] 346 | 852 |  0.057 |..............o...ll ...
Sodium chloride.......c.eeu.. 2,80
Tron OXide. . coveevenceveeccnni)ioraaeeaeeens]ineaoanane tdieimaae e e 4,38
SHliCO. cvveiinriiarnaarnanaaan, ’ 0. 06 0.06 0.017 0.001 |.o........i.l.
Organic matter. ... coemeaovaafomncnnreannaioneanns e 0: 008 0.006 f..............
LOSS tueiiiinaiaaneranianiaeaeaaies caianas [ O
5. 42 6.88 0. 835 j 0. 129 35.33
Grayson
Springs.
. . . Brown
b X 1 i g wer). A
Constituents Blue Lick Spring (Lower) Spring. Genter
Spring.
. Grains in Graing in Graing in Graing in
Solids. 1,000, » 1,000. 1,000, 1,000, »
2Sodium carbonate . ....eeieirecmmeiiianicinniliaaa., . 0.0140 . ..o il
Calcium carbonate ............... ) 0. 3850 0.3184 0.17
Magnesium carbonate ........... 0. 0022 0.0211 Trace
Manganese carbonate . ......eeeenueeenriiinnetienens e Tra
Tron carbonate  ceeeee.eeeeeann 40. 0058 40, 0038 ce
Potagsiom sulpbate .......cc.ca.o.. . 0.1519 |..c.oeoo.f 0,03 feaeeaiiill...
Calcium sulphate ........cocoaaniani. . 0. 5533 0. 5508 1.17
Magnesinmsulphate......emveniiieniiiieiiamien i e aeeae 0.58
Aluminium sulphate. .....oovveiieniiniiiiieeiiiiiai e ¢Trace
Strontinm sulphate ...e.ceeeeieenia el (V1712 § A PO R e
Elaﬁum sulphaltel; o ceeieaans e 0,0002 J.ooioiieiii i,
apganese sulphate. .. .o.oooiiiiiie it el
Imngaulphate. p ..................................................... ¢Trace
Sodium bilorate «.coeeiveniviiiieiiie i i [ S
Sodinum ch10TIAe eveeeemeneneeemaanranns 8.3473 8.3571
Caleinm chloride. ..ooeevveenannana. FOUPPR e eaaienn 0. 0606 Cirestiaaeien
Potassium chloride ......ceeeaian oLl .
Lithium chloride ......... ... il

Bromine ...... .
Organic matter |
Loss ........ X ‘

Total «oeenneerine e nnaae R 10.3000 | 10.5580 0.44 | 2.17
Gases. T '

Sulphureted hydrogen ....................... 0.3947 | Undeterm’d |.............. 0. 0200

Carbonic acid ... 0 coeer i, 0.3547 |....do ..ot it 0.1950

2 Robert Peter, analyst (1850). ¢ E. S. Wayne, analyst (1884). *With phosphates.

b A, M. Peter, analyst (1877).

43Vith alumina and calcium phospha;

(240)

tes.
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Analyses of mineral springs in Kentucky — Continued.

Grayson Springs.

+ * Constituents. MoAt » S
cAtee oreman : tum:
Spring. Spring. Jar Spring. | Eye Spring. Springlg).
’
Solids Graing in Grains in Graing in Graing in Graing in
* 1,000.2 1,000.® 1,000.0 1,000.2 1,000.°
Calcium carbonate ............ 3 0.20 0.16 0.19 0.20
ﬁugn esiun cmi‘i)onate, Trace 0.05 0.03 Traco Trace
anganese carbonate .
Jranganose carbonat } 0.01 0.01 0.01 0.01 o0
Sodium sulphate . . [ e N 0. 02 0. 04
Potassinm sulphate.. Trace [....co.o.o.... Trace Trace Traco
Calcium sulphate. . .. - 0.45 0.45 0. 51 0. 67 0.63 .
%}ugue,sium sullpllllato .. 0.46 0.38 0.58 0.75 0.61
anganese sulphate ..
Irongsulpha,ta .l ______ } 50,02 . vTrace bTrace STrACO |ivvevneoneeanns
Sodium chloridoe. .. 0.02 [iceceenaanianan 0.08 0.11 Trace
Magnesiuw cllorid . 0,02 Joeemeeennne]icieiinan, Traco
Sodium sulphide .. 0.04 0.02 7
Potash coovenieniii e Trace feecececaceeoecommaemmieneeeficenniaianns
T RN I 0.01
Silica...... Trace
Lithinm.....
Todine......... Traces
Bromine. ........ .
Organic matter................ Trace [.cceoeeeeennn.. 0.23 0.03 0.02
Total..cvveierneaniannns 1.16 1.16 1.62 1. 80 151
Gases.
Sul [l)’huret,ed hydrogen . 0. 0203 0. 0248 0. 0265 0. 0239 0. 0410
Carbonic acid ........... 0. 1500 0. 1234 0.2020 |.iecniinonnnn. 0. 1650
' Grayson Springs.
Constituents. . ;
Whito | Hymeneal | _Rock Artesian Chﬁl‘g’llf'ﬂte C&’&Ygiﬂ"
Sulphur. Spring. Spring. Well. Springs. | Springs.
Solids, Grains in | Grains in'| Grains in | Graing in | Grains in | Grains in
‘ 1,000.2 1,000.2 1,000.0 1,000.2 1,000.»
Calcinm carbonate .......... 0.18 0.15 0.17 0.12 0. 26
:I\M?[ugncsium ca.rl})onaéto ....... Trace () 0.01 Trace Trace
anganese carbonate .......
Tron carbonate .............. 0.01 0.01 0.08
Sodium sulphate ............ 0.03 1.13
Potagsium sulphate ......... Trace
Calcium sulphate. ... 0. 59
ﬁugncsium sllllllpha,te 0.47
angancse sulphato
Yron sulphate ......... 4Traces
Sodinm chloride. ........... 0,01
Potassium chloride .........|icoooni i e
Sodium sulphido .... Trace
Silic.coviiaaal . 0.01
Organic natter.............. 0.15
Total..oemeevennan... .. 1.74 1.45
Gas.
Sulphurcted hydrogen ...... 0.0270 |..... R [ 0.0380 "{-cunreneaeforenennanan .
* Robert Peter. ® With phosphates. °Not estimated. ¢ With alumina, sulphate, and phosphates.
Bull. 32—8 (241)



.

114 MINERAL SPRINGS OF THE UNITED STATES. (sULL. 32.
Analyses of mineral springs in Kentucky— Continued.
Harrodsburg Springs. X
Howard’s | Kentucky | Elliston’s Indian
Constituents. . Sulphur Alum Sulphur Sprin
Saloon ~ | Grenville ell. Springs. Spring. pring.
Spring. Spring.
Solid Grains Grains Grains Graing Parts Grains
0ds. per gallon.» | per gallon.s| in1,000.> |per gallon.c| n1,000.> | in1,000.>
Sodium carbonate........... 0.10 |..coocnmen...
Calcium carbonate ... 0,20 0.01
Magnesium carbonate . 0.03 Trace
Manganese carbonate.......|.oooooaaaoi i iiai i e e } o (.01
Iron carbonate .... a9, 02 g
Sodium sulphate ... e Trace
Potassium salphate Ceeeeeiaenas Traco
Calcium sulphate ..
Magnesium sulpha

Alumininm sulphate
Ammonium sulphate.
Manganeso sulphate .
lron sulphate......
lron persulphate.
Sodium chloride .
Calcinm chloride. ..
Potassinm chlorido ..
Magnesium chloride .
Sodium sulphide...
Alumina.....

Silicn .....o.n
Strontium ...
Lithium .......
Organic matter .!
Phosphoric acid..
Loss........ ceeenaeaas .
Total ..........
Hickman's Springs.
Cénstituents. No. 1. No. 2. No.3. | No.d. No. 5. No. 6.
Alum Alum Sulphur Brick Yellow Swoet
Spring, Spring. Spring. Spring. Spring. Spring.
Solids. Grains Qrains Graing Grains Qrains Grains
: in 1,000.> | 7 1,000.> | 2 1,000.> | 7 1,000.> | ¢n1,000.5 | in 1,000.b
Calcium earbonate. +....oo.fvemrennnoeeanen. . 0.12 0.03
Magrnesinm carbonate ......|ceeveeeeeeciinaniaennnd| 7 0.02 0.03 0.02
Sodium salphato. .. 0.07 . 30 0.46 0.50 0.21
Potassinm sulpha . 0] . .

Calcium sulphato ..
Magnesium sulphate.
Aluminiam salphate.
Manganese sulphate
Iron persulphate. ..

Trace

Covper sulphate .
Sodium chloride .
Iron oxide .....
Silica ...... Trace
Lithium ..... Trace
Organic matter ............. 0.19
Total vvumnrvuercnnnns 3.13 1.46 1.02 0.90 0. 55 1.41
* Raymond, analyst. - 4 With phosphoric acid.
b Robert Peter, analyst. ° With phosphates and alumina.
° Dr. L. D. Kastenbine, analyst. f With manganese oxide.
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Analyses of mineral springs in Kentucky— Continued.
. I . ) Salphur Well
: Louisville Milldale Mineral Well,
Constituents. Artesian Well.| Minoral Well. [Smith’s Grove. Fraxxﬁffgrt.
Solids. Graing. Graing Grains Graing
per gallon.® | per gallon.b in 1,000.° in 1,000.¢
Sodium carbonate -......ieiiiiiiiinni o feianeeeaaaas 0. 0 0. 04
Sodinm bicarbonate .. b [ e

Calcium carbonate. ...

Calcinum bicarbonate. ... 5.99

Magnesinm carbonate . .o....coeieiiiiliiiii it

Maguesinm bicarbonate 2.76

Stroutium carbonate. ...cee . oeeoiiiiiiiiiiieiiiat

Ivon bicarbonate ......... 0.35

Sodium sulphato.............. 72.30

Potassium sulphate........... 8,22

Calcrum sulphate......... 29,43

Magnesium sulphate. . 77.34

Aluminium sulphate. . . 1.80

Sodium phosphate .. 154

Sodinm ohli)rid(t]) . 6‘2% gg

(aleium chloride . . .

Potassium chloride ... 4.22 0.62 |.-coveereiannn.
Lithium chloride .... 0.10 | oeiiieiniaannn Not estimated
Magmesium chloride ...... 14.78 842 [ooiiiaal..
Alummiam chloride.... : .

Mnagnosiom bromide ...
Muagnesium iodide ....
Silca veenniiiaians
Organic matter .......
Phosphoricacid.......
Nitric acid...coaeaee.n

Gases.

Sulphureted hydrogen......
Carbonioc acid
BB LR Y. ) | Ry

Constituents.

Murray’s Paroquet Pollard’s
Springs. Springs. Mineral Well.

Mineral Spring
near [rvine.

Solids.

Sodium carbonate..... eresemmeaeeaaan

saleinm carbonate...............o.. R
Magnesinm carbonate ...................
Mangancse carbonate......coeeveiuiean.
Tron carbonate. ..oveeiveneianeneanan.
Sodium sulphate..... R,
Potassium sulphate.................. .
Calcium sulphate ...ooeooieeiaiiaeian...
Magnesium sulpbate. .... tecectaruanannas
Aluminium sulphate....eee.oannen PR
Sodium chlori@e .coeevaiiirvnennannn.
Caleinm chloride ......oooiiiaiioo..
Potassinm chloride .
Lithium chloride ...
Magnesium chloride
Magnesium bromide .
Sodium bromide ....ceveemeeiiaeninnn...

Sodium jodide ... ..ececeiiiaai .

Graing Grains Graing
in 1,000.° per ga,ll(;m.s' in 1,000.4
. 3

Graihs
n 1,000.°

Magnesium 16dide cacveeuenae... creeaans
Alamina.....ooooniiiiiie el
SilCR - e et
Qrganic matter ....... .
Phosphoric acid ....ocevvaneniaiianiin
LO8S . cmiaeiiiiiaan mmuisssunsunn
s Total .......... eemevemanm e
Gases.
Oubic inches.
Sulphureted hydrogen. ........cceeevene]cmmmnnaaniia, (12 {1 N (RPN PR,
Carbonic acid.....cccecvameieiieaiaaao|eenn PR 0.06 |.ceieiaanaaa.. ceetescaciaanes
» J. Lawrence Swith, analyst. © Robert Poter, analyst.

b E. S. Wayne, analyst.

4 Robert Peter, analyst (1861).
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Analyses of mineral springs in Kentucky — Continued.

[bULL. 32

Constituents.

Olympian Springs.

Salt Sulphur Spring.

Black Sulphur Spring.

Solids.

Sodium carbonate......ceeeiaeaenai...
Calcium carbonate . ..
Magnesium carbonate -
Strontium carbonate. ..
Manganese carbonate..
Iron carbonate....-....
Barium carbonate......
Sodinm sulphate.....
Potassium sulphate..
Calcinm sulphate ....
Magnesium sulphate.
Sodinm chloride -......
Caleium chloride. ...
Totassinm chloride ....
Lithium chloride .....
Magnesium chloride .....
Sodinm bromide . ........
Sodium iodide............
Sodium sulphide.........
Alumina ......ocoieeiaain
BIlICd ceeniiiiiinneiaennn
Jlodine ...........ie.....
Bromine .....ceeeeeacnne.
Boracic acid .......
Phosphoric acid ........ .
Loss and organic matter .. ...............

Parts
n 1,000.*
L

Parts
in 1,000.
¢

Parts
in 1,000.*
0.254

Parts
in 1,000,
0. 3247
0. 0158
0. 0046

Gases.

Sulphureted hydrogen ...................
Carbonic acid ... cieioneeniaranais ‘.

Present
0.318

0.0011
0.2400 °

Present

Olympian Springs. -

Constituents.

‘White Sul-
phur Spring.

Main Chalyb-
eate Spring.

Main Chalyb-
eato Spring.

Chalybeate.
Spring.

Solids.

Sodium carbonate. -......
Calcium carbonate. - ...
Magnesinm carbonate ......
Manganese carbonato.-....
Iron carbonate...-.........
Sodium sulphate...........
Potassium sulphate..........
Caleinm sulphate ...... .........
Magnesiam sulphate. ............
Sodium chloride . .....coieaan...
Lithinm culoride. ................
Magpesium chloride .............
Sodium bromide ......c..........
Sodium iodide .........oo..o...
Sodium salphide.........o.eomaua.n
Alomina.....o.oooooeeniiii,
Silica ... ceiieeiieciieeiiaaaes
Apocrenio acid ...cieecniiiaao...
Boracic acid . ..coeerannniacian.nn.
Phosphoric acid. .
Loss

Parts

@Qraing
n 1,000,

Grains
in 1,000,

Grains
in 1,000.°

Gases.

Hydrogen sulphide .eveeeivecvenniuains
Carbonicacid ...cevemnimineeiannenaann.

©)
©

01214

Present,

= Robert Peter, analyst (1861). ¢ Not estimated.

b Robort Petor, analyst (1880). 4 With phosphoric acid,

(244)

° Robert Peter, analyst.

f With iron and manganese carbonates.
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Analyses of mineral springs in Kentucky— Continued.
Olympian Springs.
Constituents. : .
Salt Lick. | Epsom Well. | Tea Spring. Kitchen Well.
Pts.in1,000.2 | Pts. in1,000.° | Grs. 121,000.> | Pts. in 1,600‘." Pts.in1,000.2
Sodinin carbonato .. . 0.2 | ... 0.45 0. 54 Trace
Calcium carbonate .. - 0.18 0.63 0.02 0.05 0.19
Magnesium carbenate 0. 05 0.22 0.01 0.03 0.10
Strontinm carbonate .. . Traco |oeeveeerennn.. Trace Trace [.eeceeieaiaae .
Manganese carbonate - . OTIACO [eeencnncacans Trace } «. 01 { .............. ’
Iron carbonato ...... *Trace Trace Trace 3 Trace

Barium carboiiate .
Sodinm sulphate ...
Potassium sulphato .
Calcium sulphiato ...
Maguesium sulphate .
Strontinm sulphate.
Iron sulphato ...
Sodium chloride .
Caleinm ehloride ... ........0.
Potagsium ehlorido............
Lithium clloride.... .

Magnesium chloride Traco 0.55 .
Sodtum sulpbide .. Trace |...coeecoeeo...
Alumina ....... J S S P,
Silica ... 0. 03 0.04
Bromino......ocococaiciaiiieed TrACO Jeecceerciocn]iaaoeacneacasficmececcaeaaa e
Boracic acid Trace j.eeeeeveeeennn
Loss B Y
Total.......

Trice’s Salt- Mineral . | Williams's

Sodinm carbonate . .

Calcium carbonate . 0. 0438 0.51 0.12
Magnesium carbonato. 0.0148 0.38 0.03
Manganese earbonate . ........fooooio ool eiiiiiaail, Traco
Iron carbonate ...... 0. 0145 Trace Trace
Sedium sulphato .. 0. 0531 0.40 0.53
Potagsiam sulphate . .....coeeifieeaniann. . 0.80 [...o.o.......
Calcium sulphato . .. 0. 0029 1.57 0.12
Magnesium sulphate .. 0. 0036 2.99 0.43

Sodium chloride.....
Calcinm chloride ..
Potassium chloride..
Magnesinm chloride.
Magnesium iodide ..
Sodium sulpbide ..
Alnmina ......
- Silica ...
Todino.
Bromine. ..
Boracicacid.....oaeeeinna....

Rockcastle Sowder's
Constituents. Chalybeato Spri Sulphuar Well, Mineral
Spring. PTing. oll. Walnut Hill. Well.
Pis.in1,000.0

Trace |veeeeeecencoa.

Grs. in1,000.° Pw’.iméogg.- @rs.n1,000.8 | Grs. in1,000.

* Roliert Peter, analyst.

b Tobort Poter, analyst (1877).
< Robert Poter, analyst (1880).
4 Robert Peter, analyst (1861).

1245)

¢ With

]i»hosphates.
f 'With loss. .

& Not estimated. X

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

i Burgher’s ' . . ‘Wilson’s
- Mineral § Clear Creek| - Davis Kuttawa :
Constituents. Well, 8 oneain | Sulphur | Mineral | Mineral " S"'il;%‘;ﬁg“‘
Paint Lick.| "¢ 7i¢0. Springs. Well. Springs. Spring.
Solids. Partsin | Partsin |Graingper | Partsin | Grains per
- 1,000.2 ‘1,000.» gallon.b 1,000.° gallon. .
Sodinm carbonate. .........- 0.28 .

Calcium carbonate...... ...
Magnesium carbonate
Iron carbonate..............
Alkaline carbonates ........
Sodium sulphate............
Potassium sulphate. e
Calcium sulphate .......7...
Magnesium sulphate .......
Aluminium sulphate.. -
Lithium sulphate
Iron sulphate ..
Sodium sulphat
Calcium phosphat
Sodium chloride .
Calcium chloride ...
. Potassium chloride .........

Magnesium chloride .. ...... .
Magnesium bromide ........ .
Alumina

Siliea ............
Silicates
Organic matter
Total .covovvinennnnn..
Gas.
. : . Cub. inches.
Carbonic a¢id. . ouesveeneesfeiomeaiiiteniii e 3.09 33.04
* 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
less improved 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 aré utilized commercially at present.

(246)
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]
Name and location.

Number of springs.

Flow in gallons per
hour.

Temperatare, Fahr.

Character of the
water.

Remarks,

Alum Spring, 3 miles west of Camden,
OuacHita County.

Armastron S})ring, 8 miles west of
Searcy, White County.

Baker's Spring, section 14, township 5
south, range 30 west, Howard Co.

Black Sulphur Springs, Van Buren Co.

Blanchard Springs, Blanchard Springs,
Union County.

Blanco Springs, 12 miles northwest
of Hot Springs, Garland County.

Blood Spring (Ryder’s), Montgomery
County, 50 miles west of Hot Springs.

Blowing Springs, 6 miles southwest
of Springfield, Conway County.

Bog Springs, near Paraclifta, Sevier Co.

Britt’s. Springs, Union County

Bull Dog Mineral Springs, Montgom-
ery County. .

Bussey’s Mineral Spring, near El Do-
rado, Union County.

Butler's Mineral Spring, near Magno-
lia, Columbia County.

Cantrell Springs, 9 miles from Pine
Bluft, Jetterson County.

Chalybeate springs :

Near Bouton, Saline County........
Near Danville, Yell County

Near Benner’s Mill, Franklin Co. ..
Near Huntsvillo, Madison County..

Near Malvern, Hot Spring County. .
Near Rose Bud, White County. . ...
At Peach Orchard Gap, White Co..
At Springfield, Conway County.. ..

In Scott Count,
In Van Buren Count;

Near White Rock, Franklin County]|

Five miles southeast of Harris-
burg, Poinsott County.

Chalybeate Hill Springs, Scott (?) Co ..

Cherokee Springs, Benton County.....

Cluster Springs, 3 miles east of Hot
Springs, Garland County.

Crawford Sulphur Springs, near Sump-
ter, Bradley County.

Crystal Minéral Springs, near Crystal
Springs, Montgomoery County.

Dardanello Sulphur Springs, 11 miles
west of Dardanelle, Yell County.

Do Soto Mineral Springs, Do Soto
Springs, Searcy County.

Dovepark Springs, Hot Spring County,
near Dovepark.

Edmondson = Springs,
brook, Sevier County.

Eldorado Springs, Benton Count;

Eugland's Mineral Well, near
burg, Poinsett County.

Excelsior Springs, near Yoellville,
Marion County.

Eurcka Springs, Eurcka Springs, Car-
roll County.

Elm_Store Springs, Elm Store, Ran-
dolph County. .

Fairchild’s Potash Sulphur Springs,

near Jordan-

arris-

Potash Sulphur, Garland County.

Saline, sulphu-
reted.

Saline, chalybe-
ate.
Sulpbureted ?. ..

Chalybeate and
sulphureted.

reted.

Alkaline, sul-
phureted.
Chalybeate and
saline.
Sulphureted, sa-
ine.

“A:l'léé.lli'ﬂé, ........
phureted.

Resort.

Do.
Unimproved.
Do.

Do.

Do.

Used locally.

Unimproved.
Do.

Resort.

Local resort.

Used commercially and

as & resort.
Unimproved.

Do.
Used locally.

Used commercially and

a8 & resort.
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Mineral springs of Arkansas— Continued.
TERE
E @ =
B g -
& 1 24 | § |Character of th
Name and location. 5 | g8 | & |Cher pivsilnd Remarks.
] 3
48| e° |8
2 ] g
g 3 g
s = o .
' ] 2 =
. Qo
Flood’s Chalybeate Spring, 10 miles |...... 9,000 ... feeeneiiiiiiiall.
north of Crystal Springs, Montgom-
ery County. N .
Gap Springs, Howard County. ....ccoofoeeaefemennan. ...| Alkaline, sul-
phureted.
Gillen’s White Sulphur Spring, 3 miles ) I PO FUR ine¥.........
. east of Hot Springs, Garland Co. . :
Gray's Mineral Spring, section 20, f......{........]..... Alkaline, sul-
%own%hip 5north, range 29 west, Scott phureted.
ounty.
Green's Chalybeate Springs, mear |......f........f . |.eeceoiiiiill -
Buckville, Montgomery County. -
Gl(l)m Springs, Gum Springs, Cleveland 1+ 25 |..... Sulphureted . ...} Local resort.
ounty. .
Hickory Creek Sulphur Spring, near [......|........l..... Y 1 I, Unimproved. ¥
Hickory Creek, Hempstead Co. 0 .
Hot Springs, Hot Springs, Garland Co.| 71 (20,100 glgg Thermal........ Resort.
Hubbard’s Mineral SPring, 3 miles [......]-eoiiollt Saline, chalybe-
north of Prairie D’Anne, Hemp- ate.
stead County (7). .
Hutchinson’s Sulphur Springs, Mont- {......|oceveci]oecnifiommaniaiaaa, ,
gomery County, near Big Fork. .
Iron Sulphur Spring, Iron Springs, {-eeeesf-cceecei|eenn. Alkaline, saline.
Montgsomery County.
Leay’s Springs, 5 miles north of War- {......|.....oofoeao]ienrinciiiainanaa.
ren, Bradley County. . 175
Lee’s Springs, 10 miles from Pine
Bluff, J efferson County. ; 5 { ;’&% 43 e D°
Lemon's Chalybeate Springs, Mont- |.eceeefeeeuiei]ovesifemeeiaaiian ..
gomery County. . 57
Mammoth Spring, Fulton County .....] 1 |........ { 1&8 Calcio ..........
Mattock’s Sgring. 8 miles west of b R PR P Sulphureted, sa-
Princeton, Dallas County. line. :
Maybury Springs, Montgomery Coun- | 50+)........ 64 | Saline .......... Do.
ty, 17 miles west of Hot Springs.
Mineral gprings :
In section 16, township 12 south, [...c..|oceienifocai]iemeeniiiiininann,
range 10 west, Bradley County.
At Clear Spring, Clark County ....|......|-ccoeaei].nnn. Sul Ehu reted, Used locally.
chalybeate.
At Crystal Springs, Montgomery Coleeeeenf. ... 70 | Sulphureted and
chalybeate.
At Forrest City, St. Francis County|......[......o.]coco |oemem it
Five miles south of Harrisburg, (.--eee|ececeneeaan. Chalybeate ..... Unimproved.
Poinsett County. 60
. . ) ll Sulphureted,
In 3;.3% lzia.}-tlz?meral Springs, How- | } 4 560 §$$ chafybeate, &e. Resort.
At Mineral gprings, Howard Co ! ..feeueasfeacaeaai]eaaac]iommaniiaannaaaan.
Thirteen miles from Van Buren, [......|l.cccoeoifoiifiiennnianaina..
Crawford County. ¢
In Sharp County . ....coooeeenenofocaaie]ioiiiis]oee e e Unimproved.
In section 9, township 5 morth, {......|.cc.ooo]eae]ionameiannaaaas Do.
range 18 west, Perry County. -
In section 25, township 10 south, [......|-.......|..... Saline...........
range 25 west, Hempstead Co.
Mitchell’s Chalybeate Springs, Stone |......|........|. .-..| Alkaline, saline
Quarry Creek, Hot Spring County. . i
Monntain Valley Sprin%ls], 12 miles 3 64 |..... Calcic caneen unn. Used commercially and
northwest of Hot Springs, Garland 28 8 resort.
County. . 5
Mount Nebo Springs, miles from .
Dardanelle, Yoll Coun5tiy. } 5 190+ gstgg Chalybeate ..... Resort.
National Springs, National, Logan Co.|......}.ccooofemeecfommmenncaaanaans Do.
Newton Springs, section 26, township |......{. RN Chalybeate .....

3 north, range 12 west, Pulaski Co.
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. N .
' g2 g
o @ [
9 5 ] § Charactor of the
Name and location. “i “'% £ m%?&%;r? _Remarks,
g 8 3
g |k )
s ]2 @ *
7 <] 3
(-]
Pcam,vwits Sulphur Springs, Crawford | .....f........f....c Sulphureted . ...| Resort.
Jounty.
Perryville Salt Well, Perryville, Perry |......{... U R Saling «ooqenunn
County. -
Rabourn Sulphur Springs, Mount Xda, [......|.ceo.cofooroeerariaaaaiiannan
Montgomery County.
Ravenden Springs, Ravenden Springs, [.....f .o o f.. Alkaline........ Do.
Randolph County.
Rice's Spring on Mud Creek, Ran- |......|........ 82 | Carbonated, Deo.
dolph County. chalybeato.
Royston's Chalybeate Springs, section |......|........ ..-..| Suline, chalybe-
33, township 7 south, range 2 west, ate.
Piko County. . 4
Saratoga Springs, Saratoga, Howard |......|........|....fcceeioae RN
Conuty.
Sawyer's Spring, 23 miles eastof Elm | ...} ... }.__.]... e eeescenaan
Springs, Washington County.
Scoby’s” Springs, 5 or 6 miles northof |.__...[.... ..o foeiiiiiat .
‘Warren, Bradley County.
Scott's While Sulphur Springs, near |......|........[.....|.ee e eeeeceenann
Black Springs, Montgomery County.
Searcy Springs, Searcy, White |......|........]..... Sulphureted, Do.
County. * chally)'bea,te, &o.
Shover's Spring, section 7, township 13 1 120 63 | Chalybeate .. ... Do.
south, range 28 west, Hempstead Co. 5
Sl};oogné (’Sl})l;*é;gs, Siloam Springs, Ben- } 29 | 12, 800 g gg§ e,

Stato Salt SPrings, scction 30, town-
ship 11 north, range 28 wesg, Frank-
lin County.

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

Sulphur and Chalybeate Springs, 1
milo from Hopeville, Calhoun Co.

Sulphur springs : :

Threo iniles from Clarendon, Mon-
roe County.

Near Enders, Faulkner County - ...|.

Near Fayettoville, Washington Co.
Near Dr. Xuykendall’s, (3) Wash-
ington County.

South of Mxilvorn, Hot Spring Co..

t Sulphur Springs, Benton Co....|.

four miles east of Witherspoon,
Hot Spring County.
In scction 35, township 4 north,
rango 17 west, Perrg}()ounty.
Thomas Minoral Spring, Beaver Bend
Creek, Calhoun County.

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

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

Branch of Ouachita, Montgomery Co.
‘White Sulphur Springs, 8 miles south-

west of Pine Blaff, J efferson Co.
‘Witherspoon Mineral Springs, near
‘Witherspoon, Hot Spring County.

Witt's Springs, Witt's Spring, Searcy |

County.

Wittshurg Mineral Spring, Witts-
burg, Cross County.
Woolley Springs, Woolley, Union Co...

| Alkaline,
lybeate.
Sulphureted .. ..

Saline, chalybe-
ate, and sul-
phureted.

cha-

°| Used commerecially
prior to the war.

Resort.

TUnimproved.
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Analyses of mineral springs in Adrkansas.
Eureka Mountain R‘ d W
Constituents. Springs: Ba.| Hot Springs.| = Valley avenden arm
sin S%)ring. . pring Springs. Springs. Springs.
Grains Grains Graing Grains Grains
per gallon.» | per gallon.b | per gallon.c | per gallon.d | per gallon.®
Sodinm bicarbonate........... [0 T RO PN F Y
Magnesium carbonate. . .... S PO 0.13 |oeeeeioennnann . 4.48 1.54
Magnesium bicarbonate....... 0.47 Jeceeaeniaaaan 2 A O PP e
Calcium carbonate ............|ceaiii it 3.97 e 4.61 6. 51
Calcium bicarbonate..........] 4.43 |....o......... b b J
Lithinm carbonate ... ... .| cceoii oo e 1.26 0.27
Iron carbonate .... .

Iron bicarbonate
Sodium sulphate
Potassinm sulphat:
Calcium sulphate .
Aluminium sulpha
Sodium chloride. ..
Potassium chlori
Magnesium chlorids
Calcium chloride .
Calcinm silicate .

Gasges.

Carbonic acid
Atmospheric air
Ammonia

12179 18.11
COubic inches. | Oubicinches,
2.14 161. 50

* Potter and Ri analysts (1880).
bE, Hills Larki%lg,ez;‘n&lysyﬁ (1859).

¢Chauvenet and Blair, analysta.
4 Wright and Merrill, analysts.
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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.

. [ M
[
1
- @
HEN ,
Namoe and location. s g2 |8 Chura‘:;::g;rof the Remarks.
-l :
oA o
LJ < B =
812 |8
4 |k 13
Court-House Spring, Cherokee Nation...|....[...... «.-.| Sulphureted ...... ,
Harkin's Sulphur Springs, 20 miles east | 3 | 300+| 40 | Sulphureted, sa- | Resort.
of Doaksville, Choctaw Nation. line. ¥
Kia-li-a-gee Springs, 15 miles eastof We- | 2 |...... P Has a reputation among
tum-ka, Creek Nation. the Indians. ,
Oil springs: .
m Qil Creok, South of Mill Creek, |....[...... O .
Chickasaw Nation.
Eighteen miles northeast of Tahle. |....|...... -- | Sulphureted, cha- | Resort in summer.
quah, Cherokee Nation. lybeate, &c.
Six miles north of Claremore Station, |....|...... P
Cherokeo Nation.
Soco Springs, 3 miles from McAlistor, | 3 [...... ....| Sulphureted and
Choctaw Nation. chalybeate.
Sulphur gprings:
Fifty miles south of Erin Springs, |....[....-. N Used in summer.
Chickasaw Nation. v
At Tulsa, Creek Nation ............. RN SRR .
Seven miles from Claremore Station, {....[.-....|....].
Cherokee Nation.
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)



Do Soto Parish.

IHorseshoe Springs, near Covington, Saint Tammany |.

Parish.

Labatt's Springs, near Covington, Saint Tammany |.

Parish.

I N M
Long’s Springs, near Minden, Webster Parish. ........
prings, 30 miles south of Castor Sulphur |..

Mineral
Springs, Catahoula Parish.

Samaritan Springs, near Covington, Saint Tammany |..

Parish.
Sulphur springs:
Near Covington, Saint Tammany Parish ..........

In Calcasien Parish
Welch Springs, 1 mile from White Sulphur Springs,
Catahoula Parish,

White Sulph}nl'l Springs, Whité Sulphur Springs, Cat- |.--.

ahoula Parish.

.| Chalybeate ...
.| Sulphureted

and chalyb-
eate.

124 MINERAL SPRINGS OF THE UNITED STATES. ' [woue.32.
Mireral springs of Louisiana.
| o o
2| o
oA |4
e |
1818, 1¢
Name and location. “é E,E ,g Cl:,%?’fvt::er“’f Remarks.
2 g )
=
g|E g
s .9 °
Z | m 13
o
. AII)’ita.. hSpring, near Covington, Saint Tammany | 1| 400 | 70 C]&a.lybeabe, Resort.
arigh. 0.
Belle Cheney Springs, Calcasien Parish ........... ... [ PO N
Castor Sulpbur Springs, Castor Salphur Springs, Cat- | 4 |......| J PP, Local resort.
ahoula Parigh. .
Claiborne Springs, Claiborne Cottage, near Coving- | 2 |...... ...| Chalybeate ...| Resort.
ton, Saint Tammany Parish. . '
Denham’s Springs, Hill's Springs, Livingston Parish..|....|......][. PR RO [ .
Do Soto Mineral Springs, 34 miles from Grand Gane, | 3 | 60+| 60 e Local resort.

Resort.

Unimproved.

Resort. -

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.
v (262)
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Chandler's Spring, Lampasas, Lampa-
sas County.
Chalybeate springs:
1 Leon County

On ‘Lrinity River, Madison Co..... .

At Sulphur Springs, Hopkins Co..
In Morris County
In Bowie County :
‘At _Alford's Bluff, Trinity County..
In Bell County
Tour miles east of Winnsborough,
‘Wood County. .
Coleman Springs, 6 miles southeast of
Annona, Red River County.
Crabtree's  Sour Wells, Sulphur
Springs, Hopkins County.
Dalby Springs, Dalby Springs, Bowie
County. .
Duffau’s Sulphur Wells, Duffau Wells,
Erath County.
Fairview Springs, Limestone County .
Gooch Mineral Springs, Lampasas,
Lampasas County.
Gunpowder Spring, 8 miles northeast
_of Gilmer, Upshur County.
Hancock Springs, near Lampasas,
Lampasas County. ‘
Hanna Spring, near Lampasas, Lam.
pasas County.
Hot Springs, on Rio Grande, 25 miles
south of Eagle Springs, Presidio Co.
Ilot Springs, on Rio Grande, 2 miles
aliove Hot Springs, Presidio County.
Hughes's Springs, Hughes Springs,
Cass County.
Hynson'’s Iron Mountain Springs, 6
miles west of Marshall, Harrison Co.
Kellum Sulphur Springs, 10 miles
north of Anderson, Grimes County.
Kendall County Mineral Spring, 3
miles west of Boerne, Kendall Co,

Kossler, Springs, 4 miles from Alley-.
ton, Colorndo ounty.
Leonoland Spring, on Leon River and
Noland Creek, near Belton, Bell Co.
Martin Springs, Martin Spring, Gray-
son County. )
Middleton Spring, near Paige, Bastrop
County.
Mineral springs:
In Archer Comnty...ccoeoounuanan.
In Angelina County -

In Brazos County

40

Chalybeate and
sulphureted.
‘Acid, chalyb-

eate.
Chalybeate, &c .

Chalybeate
Chalybeate

Saline, chalyb-
eate, and sul-
phureted.

Chalybeate

Chalybeate

Chalyheate

Sulphureted ....

& ] 5
5
£lz |28
21 8.1 ¢ -
Name and location. s | &8 g Ch”’“::f;? of the Remarks.
: 'S 7 er.
_g A ‘Q
B &
B8 |8
z | R H
]
Alum Springs, near Paige, Bastrop Co.|......|.ccooii]veic]imn voviannnnen. Unimproved and un.
important.
Barksdale Spring, 20 miles west of b I DN AR, Chalybeato ..... Unimproved.
Junction City, Kimble County.
Bauguss Mineral Springs, hear Viola, 2 £ T P PN Local resort.
Cass County.
Bells Mineral Wells, Blossom Prairie, - PR Saline .......... Resort, and to ,some
Lamar County. : oxtent commercially.
 Bernard Sulphur Springs, near Span- |......|..cc...o]eee..s Sulphureted . ... Wasonce used locally.
ish Camp, Wharton County.
Burdett's IS)om' Mineral Wells, 7 miles. | 14|........[...... Saline .......... Resort, and uscd com-
north of Luling, Caldwell County. mercially.
Cardwell MineralSpring, 8milesnorth- | ... . ... o |iiiiifereenannnaannna.
west of Luling, Caldwell County.
-
Carrizo Springs, Carrizo Springs, Dim- 5 000 ; .
wit County. 4 ! 100 . 1;0000 69 | Saline .......... Unimproved.
Cedar Springs, Cedar Mills, Grayson 3 PNl I Sulﬁhureted and | Once used as a resort.
County. chalybeate. .

Resort.

Used to ‘some extent
as a resort.

Resort and water sold.

Used commercially'and
as o resort.

Resort.

Has local reputation.

TUsed as a resort.
Used commercially and
as summer resort.

Resort.

Unimproved,

Unimproved and un-
important.

Unimproved.

Do.
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Mineral springs of Texas — Continued.
Name and location. Chargvgmr?f the Remarks.

| Number of springs.

Flow in gallons per
hour.

Temperature, Fahr,

Mineral springs ~Continued.
Two miles southwest of Linden,
Cass County.
Near Rusk, Cherokee County.....
In Concho County.......... s
In Eastland County
Two miles from Harwood, Gon-
zales County.
Four miles from Waelder,
zales County.
In Hardeman County
In Harrison County ...
~ At Reily Springs, Hopkins County.
In Knox County
In Marion County.
In Milam Count;

Gon-

Near Mount Enterprise, Rusk Co .|.-

In Sicith County

Southwest of Coffeeville, Upshur
County.

In Lyler County

In Wilbarger County..............

Seven miles southeast of Will's
Point, Van Zandt County.

In Wilson County

Along Yogua River, Washington
County.
Mineral Wells, Mineral Wells, Palo
Pinto County.

Mineral wells:
At Burns, Cooke County
At Austin, Travis County
At Lawrence, Kaufman County ..
Moseley's Mineral Woll, Bristol, Ellig
County.
Pate Sour Well, Sulphur Springs, Hop.
kins County. - .

Pecan Spring, Lange's Mill, near
Cherry Spring, Gillespie County.
Piedmont Sulphur Springs, 10 miles
northeast of Navasota, Grimes Co.

Porter's Springs, Porter’s Springs, |.

Houston County.
Red Springs or Jarrett Springs, near
Boston, Bowie County.

Saratoga Springs (formerly New Sour
Lake), Saratoga, Hardin County.
Seven Springs, near Fort Davis, Pre-

sidio County.
Sour Springs, near Luling, Caldwell
County.
Sour Lake Mineral Springs, near Sour
Lake, Hardin County. .
Sulphur Springs, Sulpbur Springs,
Hoplkins County.
Sulphur Springs, near Black Jack
Springs, Fayette County.
Sulphur springs:
Ay Millican, Brazos County
In Comal County
On Plum Creek, 33 miles eastof Lu-
ling, Caldwell County.
On Sandas Creek, De Witt Co ....
In El Pago County
Thirty miles west of Big Spring,
Howard County.
Near Cherry Spring, Gillespie Co. .
In Gonzales Connty
In Grimes County
At Jasper, Jasper County.

In Johnson County.....cocemu....

.| Chalybeate and

Chalybeate and
sulphureted.

Chalybeate and
sulphureted.
Saline

’ s;z.ﬁue ..........
Acid, calcic,and
chalybeate. .

sanlphureted.

.| Unimproved

TUsed as resort and to
some extent com-
mercially.

Has local reputation.

. Unimproved.

.| Used commercially and

a8 resort.
Do.

Used as resort to a
limited extent.

Resort.
, but used

locally.
Local resort.

. Unimproved.



PEALE.]

TEXAS.
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Name and location.

Fahr.

Character of the
water.

Flow in gallons per
hour.

Number of springs.
Temperature,

Remarks.

Sulphur springs— Continued.
At Oakvillo, Live Oak County
In Pecos Couuty
In Polk County ...................|.
Fiftcen miles north of Annona,
Red River County.
In Somervell County
On Colorado River, south of San
Saba, San Saba County.
Near T'rinity, Trinity County
Twelve miles from Victoria, Vie-
toria County, .
Tighteen miles west of Huntsville,
‘Walker County.

Sutherland Springs, Sutherland
Springs, Wilson County.

Tcxas Sour Springs (same as Card-

. woll Mineral Spring).

Thorp’sSprings, Tgorp‘s Spring, Hood
County.

Weaver Woll, Sulphur Springs, Hop-

_kins County.

‘Wilson’s Mineral Well, Beaver Creek,
15 miles west of Huntsville, Walker
County. .

‘WhiteSulphur Springs, White Sulphur
Springs, Cass County.

‘Wootan Wells, Wootan Wells, 3 miles
from Bremond, Robertson County.

Wyser's Spring, 12 miles north of
Huntsville, Walker County.

................... Acid, calcio, and
chalybeate.

D N ISR I Chalybeate .....

b2 T

4 |ieeeenn. 117 3 R

1 % |...... Sulphureted ....

Unimproved.

Local resort.

TUnimproved.

Reso!

rt.

Do.

Unimproved, but used

loc:

Y.

Used to slight extent

as
Used
as

a resort.
commercially and
a resort.

Used locally.

Analyses of mineral springs in Texas.

Kendall Co.

Mineral Wells, Palo Pinto Co.

Constituents. Fairview Mineral
Springs. Spring, Palo Pinto | Duko Bitter
. Well. Well.
. Gmagza . Gra,iune Gr«;zilm . vai?s
per gallon, per gallon.® per gallon. per gallon.©
Calcium carbonate.....c.ceeeenneen.. 208 | iieiiiiinnnns
Magnesinm carbonate .
Sodium sulphate. ....
Calcium sulphato..
Magnosinm sulphate.
Aluminium sulphate.
Iron sulphate......
1ron protosulphate.

Sodiam chloride ...
Potagsium chloride
Calcinm chloride
Chlorine in chlorides.
Aluminium oxide
Iron oxide .
Magnesia ..
Calcium ...
Silica
Snlpharicacid .
Volatile matter . .
Organic matter ..
Loss

*C. F. Chandler, analyst (1884),
b A, Merrill, analyst.

. o Leon Routt, analvst (1884).

4 With alumina, '
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Analyses of mineral springs in Texas— Continued.
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Pate Sour Well,| Sour Lake Mineral Springs. | 540y Springs,

Constituents. at Sulphur Caldwell

: Springs. Spring No.7. | Spring No. 9. GCounty.

Grai Grains Grains Graing

per gallon.® per gallan.b per gallon.b per gallon.®

Calcium sulphate .o.ooooeaiaaniiat.. 84.71 125, 01
Magnesium sulpbat . 22.99 16.17
Potassium sulphate. 100.08

Aluwinium sulphate

TFerrous sulphate
Tron sulphate . .
Soluble silicat
Sodium chloride
Magnesium chlori
Lithium chloride.
Silica ...

3] 7: ) 1887 98 82.02 46.76 448. 98
‘Wootan Wells.
Constituents. ‘Weaver Well.
Well No. 1. | WellNo.2. | Well No.3. | Well No.4.
Grains Grains Grains Grains Grains
per gallon.® | per gallon.e | per gallon.! | per gallon.! | per gallon.!
Calcium carbonate ...... 4.28 . .
Sodium sulphate . 1.34

Calcium sulphate.
Magnesium sulphate
Potassinm sulpbate
Aluminium sulpbate
Iron sulphate ......
Calcinm phosphate.
Sodium chloride. -
Chlorine in chlorides
Jdron protoxide .
Iron sesquioxido
Tron oxide...
Manganese oxil
Aluminium oxid
Aluminiut sesquioxide .
Soday cooeeniiiii it

Sulphunec acid
Nitrous acid ...
Volatile matter. ..
Organic matter.....coceeueenn.

a Wright and Merrill, analysts.
bF, W. Mallet; analyst (1885).
°*H. H. Dinwiddie, analyst. '
4 Juan K. Wright, analyst (1882)..

(256)

¢ C. F. Chandler, analyst,
f'W. M. Mow, analyst.
8 In sulphates.
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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-
lachians 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 commercially 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 Statcs.

Numbor of
Number of | Number -of | Number of [ springlo-| Number | Total num-
States. spring lo- | individual| springs| calities| used com- berof an-
calities. springs. apalyzed.| used as| ‘mercially. alyses.
resorts.
() 1111 I 80 106 15 15 7 15
Indinnd..ccevenennennn. 101 151 28 18 7 29
INinois vcevuecmannn... 52 91 14 [] 5 14
Michigan ............. 4 76 28 19 4 20
Wisconsin ............ 5 146 51 15 16" 58
Minnesota -........... 27 39 7 2 1 7
Dakotar .envvenceennan. 23 26 6| 0 [
TOWa. e cceemaiciaacanen 32 68 14 7 4 14
Missouri..eeveeerenaas 133 441 28 27 7 28
Nobraska..cooeenenn-. 3 3 0 0 0 0
Kansas .cceeevrceca-en 31 129 24 n 13 24
Total ........... ~ 601 1,276 216 122 65 224
(267)

Bull. 32——9
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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. Whatis
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 calcic 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 been considered in another place.! A small
proportion of the springs are utilized as resorts and the waters of a
very limited number are used commerecially.

! See Minemi Resources of the United States, Calendar Years 1883 and 1884, artiele
8alt, p. 836. Washington, 1885.
(258)
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Nime and location.

Number of springs.

gallons per
hour.

Flow in

Temperature, Fahr.

Character of the
water.

Remarks.

Adams County Mineral Springs, Min-
eral Springs, Adams County.

Anpapolis Sulphur Spring, Crawford
County.

Acrtesian Sulphur Wells, Oak Harbor,

Ottawa County.

Bellbrook Magnetic Spring, Bellbrook,
Greeno County. -

Litter Artesian Well, Bryan, Williams
County.

Bitter Well, Hancock County

Bitter Well, New Winchester, Craw-
ford County.

Blue Rock Spring, East Cleveland,
Cuyaboga Conuty. |

Campbell’s Spring, Pike County

Carey’s Spring, Crawford County..

Castalio Springs, Castalia, Eric County.

Codar Springs, New Paris, Proble Co...

Chalybeate springs :

Opposito Bueyras, Crawford Co....
Near Darrtown, Butler County

AtNew Comerstown, TuscarawasCo|
Noar Eaton, Preble County ....
Chalybeato and Sulphur Springs, n
West Charleston, Miami County.

Chenowith's Black Sulphur Springs
(formerly Mershon's), Locust Grove,
Adams County.

Cincinnati Artesian Well (1,245 feet),
Cincinnati Gas-Works, Hamilton Co.-

Cineinnati Sulpho-Salino Spring (arte.

“sian well 240 feet), Cincinnati, Ham-
itlton Connty. .

Copeland's Iron Spring, Locust Grove,
Adams County.

Crawford Sulphur Spring, Crawford Co

Cuyahoga ithia = and
Springs, 10 miles south of Cleveland,
Cuyahoga County.

Delaware White Sulphur -Spring,
cumpus of Wesleyan University,
Delaware, Delaware County.

Taton Mineral Well, Eaton, Preble Co..

Electro-Maguotic Springs, near Wood-
stock, Champaign County.

Erkenbrecker's Salt Well (271 feet),
Ludlow Grove, Hamilton Cotnty.

Greon Mineral Spring, Greon Spring,
Seneca County.

Howland Springs, east of Warren,
Trurbull County. .

Knisely’s Springs, 8 miles northeast of
‘Bucyrus, Crawford Counnty.

Len-a-po Magnetic Springs, Delaware,
Delaware County.

Lewis Centre Sulphur Springs, Lewis
Contre, Delawaro Coung .

Massie's Sulphur Spring, 5 miles south
of Locust Grove, Adams County.

Messinger's Sulihur Spring, 2§ miles
northwest of Locust Grove, Adams
County.

Mineral springs :

Neoar Xenia, Greene County.......
Nonr Charlestown, Portage Co.
At Wilberforce, Greeue County.. ..
Southwest of Eaton, Preble County

Near Camberland, Guernsey Co. ...J.

Near Edinburg, Portage County .

Magnesia |.

Near Freedom, Portage County. .

emaccaas

Saline, sulphu-
reted. .

Chalybeate, sul-
phureted.

Salphureted, &o

Chalybeate

Resort.

Used commercially and
as a resort.

Resort.

TUnimproved.

Used to small extont as
a resort.

‘Was used commercially
and as a resort.

Used commercially.

“| Tsed commercially and -

a8 a resort.

Do.

.| Resort.

Summmer resort.

Used commercially and -
as & resort. :

Has been & resort to
some extent.

-| Smaltana unimportant.

0. .

' Used locally.
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’ Mmeral springs of Ohio— Continued.
' - 4 3
i|8 |4
4l2 |A&
a 1 .
& | Sq | €
Name and location. 918 g B Char:;:::é'r‘:’f the Remarks.
5l |8 :
818 |5
Z | = 3]
Mineral springs — Continuned. °
Near Hudson, Sumumit County. . ...
Near Idaho, Pike County ...... .
Near Lodi, Medina County.........

At Milton Centre, Wood County. .
° Near Zanesville, Muskingum Co...
Mineral Well, Norwalk, Haron Co
Newark Mag’netlc Springs, Newark,
Licking County.
OhIO Mavnetm Spring, Magnetw
8, "Union County.
Sm'ﬂlev s Black Sulphur Spring, 6 miles
east of Locust Grve, Adams Co.
Stryker Mineral Well, Stryker, Will- |
iams County.
Sulphur and Chalybeate Springs, Penn
Lownship, Morrow (%) County.
Sulphur springs :
Near Hemlock, Perry County

Half milo north of Lynchbarg,
Highland County.
At Bluffton, Allen County

At Harlem Spmngs, Carroll Co U

Near Defiance, Defiance Co .
Near Delhi, Hamilton Count,y
Near Eaton, Preble County

In Milton Townshlp, Mahoning Co.|.
On Qlentaugy River, Delaware Co..|.

At Now P]nladelphxa, Tuscarawas
County.
In Riley Township, Putnam Co....

In Scioto Township, Delaware Co ...

At Sulphur Spring, Crawford Co. .
One mile east of onr, Tuscarawas
Counnty.
Near Sulphur Grove, Montgomery
County.
Sulphur wells :

In Benton Townshlp, Ottawa Co....
At Bueyrus, Crawford County
In Defiance Connty
In Ottawa Township, Putnam Co..
In Paulding County
In Van Wert County
T uvmwa. Sprm @8, Wilberforce, Greens

Whlto Sulphur Springs, Adams Co ...

‘White Sulphur Springs, Bath Townshlp
Allen County,

White Sulphur Sprin gs, ‘White Sul-
phur. Delaware County.

Wyandot Magnetic - Well (Matthew
Qrian's Well) 5miles north of Upper
Sandusky, Wy'mdot County.

Yellow Spring, Yellow = Springs,
Greene County.

Yellow Sprmgs, Clarke County

ic.| Used commercially and

as a resort.

Resort.

Used locally to some

._ extent.

1Is a local resort.

Unimproved.
. Do.

Resort.

~

.| Used commercially and

a8 a resort.

Once & resort; unim-
proved now.
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Analyses of mineral springs in Ohio.
Cuyahoga Lithia and Mag-
Cincinnati | Cincinnati | nesia Springs. Ei rwnbreck-
Constituents. Artesian Sulpho-Sa- res Salt
Well. line Spring. ) ] Well.
Lithia Well. | Bitter Wator.
Solids. Graing Graing Grains Grains Graivs
per gallon.® | per gallon.* | per gallon.b | per gatlon.® | per yalion.c
Magnesium carbonato. ........ 8.14 913 | 14. 06
Calclum carbonate ..o......... A

Fervous carbonate. .
Sodium sulphato ...
Magnesinm snlphate
Caleium sulphate

Potagsinm sulphat
Aluminiam sulphate
Sodium phosphate
Sodium chloride. ..
Magnesium chloridy
Caleium chloride. ...
Potassium chlorido.
Lithium chlorido. ...
Alumininnm chloride
Iron chloride
Sodium bromide...
Magnesium bromide
Magnesinm iodide .
Ironoxide...
Silica .

Loss ..
Total...........
Guases.
Oubic inches.
Sulphureted hydrogen ........ 7.76
Carbonic aeid .....c.cconea ... 10. 32
Total..cvvuaammennannan. 18.08
. Len-a-pe Magnetio
Electro- Green Springs. Stryker
Constituents. Magnetic Mineral Mineral
Springs. Spring. Well.
Spring No. 1. | Spring No. 2.
re
Solids. Grains Groins Graing Grains Graing
per gallon. | per gallon.? | pergallon.® | per gallon.s | per gallon.
Magnesium carbonate......... 11.41 22,39 |oooiiiieeia.n. 12000 |eeeemcenaiann.

Magnesinm bicarbonate.
Calcium carbonate . ...
Calcium bicarbonate
Iron carbonate ..
Iron bicarbonate ..

Magnesium sulphate
Calcium sulphate
Potassinum sulphate
Iron sulphato
Sodium chloride
Magnesium chloride
Calcium chloride
Potassium chloride. .
Potassinm bromide.:
Iron oxide
Alumina ....... . S
Silica
Potasss ............. ceeremanae
Organic matter
Hydro-sulphuric acid

Gas.
Carbonio acid

Oubic inches.
96.48

ccscsamsas

L]
b1

L 883 ‘Wayne, analyst.:
<E. §. Wayne, analyst (1882).

(261)

1Q. N. Stoddard, analyst.
8. H. Douglass, analyst (1870).
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Analyses of mineral springs in Ohio — Continued.

Cedar
Yellow s Bellbrook
- Ohio Mag- Springs: Blue Rock
Constituents. Spring, netic Spri Magnetic
pring. ‘Washington Spring.
Greene Co. g Spring. Spl’mg
Grains Grains Grains Graing Grains

per gallon.® per -gallon.b | per gallon.c | per galg)géd per gallon.®

Sodium carbonate
Sodium bicarbonate....
Magnesium carbonate. -
Magnesiam bicarbonate
Calcium carbonate .......

Calcium bicarbonate .......ooufeaeecnennnn.
Potassium carbonate .........fceevveennannn.
Iron carbonate .......c.cceeene.
Iron bicarbonate ..

Sodium sulphate
M‘Lgnesmm sulphate .....cco.|oeeeaiiloL
Calcium salphate .
TPotassium sulphate
Sodinwm phosphate
Calclum phosphate .
Sodium chloride...............
Magnesium chloride .
Calcium chloride.............. 1.5¢
Potassium chloride. ... ..evee|ieeennananaao.
Lithium chloride...........oo|ooiiiiiinaan.
Sodium bromide ............ |l
bodmm T(3 (6 L SN PO

Total..ooonuanann.-. N 23.17
a Wayne and Locke, analysts. ° N, W. Lord, analyst (1883). *J. Lang Cassells.
bE.'S. Wayne, a.na.lyet (1882). 4.A. Fennel, amlyst '

INDIANA.

With the exception of Missouri, Indiana is credited in our list with
more mineral-spring localitiés than any other of thé Northern Central
States. The geological formation being the same as in the neighboring
States, we naturally find that the springs are also similar, and, as 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 basis of the list, and from the same source also many of the

. analyses have been taken. '

(262)
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Mineral springs of Indiana.
i I3 5 .
18 |4
212 |&
&1 8. 1%
Natp sod ossion. 5 |8 | B|Comtemortiel  momrka
PRl |
2] B g
I 3 D
Z [ m bH
1
[
Aguo Chalybeate Springs, near Pike- '
ville; Pike County. - ' .
Albert's Sulphur .| Unimproved.

Slrringa,. between
French Lick an
Orange County.

Bartholomew County.
Aundorson Mound Springs, 33 miles east
of Anderson, Madison émmty.
Artesian Well (800 feot), Ronsselaer,
Jasper County.
Avoce Mineral Spring, Avoca, Law-
rence County.
Azalia Minem{ Springs, 2 miles north
of Aznlia, Bartholomew County.
Barlow’s Thermal Woll, Shelby Co....
Benham's Carbureted Saline Well, near
MifRtin, Crawford County.
Blue Lick, Blue Lick, 1 mile east of
Charlestown, Clark County.
Boyer Sulphur Springs, Williamsport,
‘Warren County.
Cameron Springs, Warren County, 43
. miles northwest of Attica.
Central Springs, 5 miles east of Shoals,
Martin County.
Ohalybeate springs :
Insec. 8, T. 8, R. 10, near Graysville,
. _'Sullivan County.
In sec. 21, T. 11, R. 6, Clay County ..
In see. 21, 1. 11, R. 5, Clay County ..
Nine miles northeast of Muncie,
Delaware County.,
In Rochester, Fulton County
Chalybeate and saline springs:
1n Patngm Connty
In Floyd County

Insee. 11, T. 21, R. 8 Warren Co....|

Near Brownstown, Jackson County
In Jeffersonville, Clark County....
Near Scottsburg, Scott County .. ..

South of Williamsport, Warren |.

._County.
Near Sheridan, Hamilton County..
Near Cambridge City, Wagne Co..
Clark’s Well, Crawford County
Coats’s Spring (same as West Sara-
toga Springs).
Corydon Artesian Well, Corydon, Har-
rigon County. .
De Gonia ngngs, De Gonia Sprin
‘Warrick County.
Eaton's White Sulphur Well, sec. 35,
T. 3, R.1 E., Crawford County.
Fair Ground Springs, near Lawrence,
Marion County.
French Lick Springs, French Lick,
Orange County.
Greencastle Springs, near Greencas-}
tlo, Putnam County. 5
Hartford Sulphur Springs, Hartford,
Ohio County.
Hartsvillo Spring, Hartsville, Bar-
tholomow County.

Hawkins’s Chalybeate Springs, Rich-
mond, Wayne County. '
Higgins Spring,

Orango County.
Hosen Saline Sulphyr or, New Point
Comfort Spring, Blue Lick, Clark

28,

near “Orangoville,

West Baden, |
Anderson Spring, on Fall Fork Creek, |.

County.

........ 553 Saline, chalybe-
ate.
........ 59 | Saline, sulphu-
reted.
1,100+| 55 | Saline, sulphu-
) reted.
51)| Carbonated. al-
480 Iicto kaline, cha-
56 lybeate.
wee.narf....| Saline, sulphu-
rete('l.
........ 53 | Chalybeate .....
......... .../ Sulphureted,,
chalybeate.
13 | 48

. gn]phureted ee-

Sulphureted . ~..|

.| Chalybeate

Chalybeate

aline

Calcic, carbon-
ated.

Saline, sulphbu-
reted.

Saline, snlphu-
reted.

Hasg a local reputation.

.| Onimproved.

.| Tmproved.

Local resort.

Has local reputation.

Unimproved.

Resort; water to be sold
in fature.
sort.

.| Unimproved.

Used commercially and
as a resort.

Resort.
Do. i

Has a local reputation.

Unimproved.

Tsed commercially and
as a resort,
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Mineral springs of Indiana— Continued.
. o .
8| 2 g
E <]
JEAE
Name and location. s | B8 | E Ch”‘;f":et:r‘.’f the Remarks.
% 'a.d . g
El o
% | R|H
Huffstetter's Chalybeate Springs, near [......[........ N N Has a local reputation.
Orleans, Orange County.
Indian Springs, sec. 7, T. 4, R. 3, near |...... 7004-| 56 | Saline, sulphu-
Shoals, Martin County. reteg’l.
Indian Springs, Trinity Springs, 9| 6] 120 |....| Alkaline, calcio, | Used commercially and
miles north of Shoals, Martin Co. an& a sulphu- |- ‘a8 a resort.
. reted.
Inlow Springs, 4 miles southeast of 25 PR R Chalybeate ..... Has a local reputation.
Muncie, Délaware County. :
Ktnnal pring, Rensselaer, Jasper 11,800 |53 | Sulphureted ....| Improved.
Jounty.
King’s Mineral Springs, 1} miles south 3 150 {48 |coaceiinaaaaan. TUsed commercially.
of Wilson's Switch, near Blue Lick,
Clark County.
Knightstown Springs, 2 miles from |......i........{.. ..| Chalybeate ..... Once used as a resort,
Knightstown, Heary County. now occupied by Sol-
: diers’ Orphan Home.
La Fayette Artesian Well, La Fayette, |- 1 480 | 58 | Saline, sulphu- | Used commercially.
Tippecanoe County. reted.
Lambden’s Mineral Springs, on Lost |..._..f......_.|.. PN e, Unimproved.
River, Qrange County.
Lodi Artesian Well, sec. 35, T.18, R.8, |......|........|.. ..| Saline, sulphu-
_ Fountain County. reted.
Mayfield's Spring, Pleasantville, Sul- |.._...|{........|. JN N Do.
livan County.
Marion Artesian Well, Marion, Grant |......[|.... ... 513| Chalybeate .....
County.
Milburp Springs, near Winslow, Pike F: N IR Y JOY PR 11 S, Resort.

County.
Minerva Mineral Spring, near Law-
rence, Marion County.
Mineral springs: '
At Centreville, Wayne County....
Near Blue Lick, Clark County

In Car Township, Clark County...|..
ille, Clark County....|.

Near Henryvi
At New Middletown, Harrison Co.

Near Muddy Fork, Monroe Town-
ship, Clark Connty.

At New Providence, Clark County.|.

NearPleasantville, Sullivan County|

Near Rensselaer, Jasper County .. |.

Near Maywood, Marion County...
In section 17, (’?rreene Township,
Jay County.

In section 35, Noble Township, |.

Jay County.
InWarrenCo.,nearCameron Spring
Near Homer, Rush County
Near Coesse, Whitley County. ..

On river bank, 1 mile from Rensse-
laer, Jasper County. }
Mineral Springs and Artesian Wells,
near Rushville, Rush County.
Mirneral Artesian Wells, West Rush-
ville, Rush County.
Mineral Well, New Mount Pleasant,
Jay County.
Ott's Well, Mifflin, Crawford County .
Peacock Spring, 4 mile from Rensse-
laer, Jasper County.
Rochester Chalybeate Spring, Roches-
ter, Fulton County. )
Sand Creek Mineral Spring, near

Four to 8 miles east of Rensselaer,
Jasper County.

Azalia, Bartholomew County.

.| Local reputation.

i Unimproved.

sort.

Mostly unimportant and
unimproved.

Unimproved.
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Mineral springs of Indiana— Continued.

. e .
£l 2
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Name and location. b} e | B Char%:;:;r? e Remarks,
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Shelb?'ville Thermal Well, Shelbyville, |......l.. s 76 I..... e
Sholby Couuw. -
St. Ronan's ell (30 teot), Boone 1 30 |50 | Saline .......... Resort.
8 '_Eo’\lvuship: Warrick County.
ulphur springs : - 3
I’AtSu phur Springs, Hent{(}onnty ...... 80| 30 | Sulphureted ....| Local reputation
. Oue and a half mileseast of Honry- |...... vevecoe |eeni|oaaeeeeienaaiana.| Unimproved.

ville, Clark County.
Near Maywood, Marvion County. ..
Noar Rensselaer, Jasper County ..
In Lawrence County . .............
On Flat Rock River, southern part .
of Shelby County.. .
In section 17, Greeno Township, |......|-ceenn. D N
Jay County.
In section 35 Greene Township, |......[........ U P,
Jay County. .
Sulphur Well, 8 miles south of Mifflin, |..... Y PPN FOR PR .
Crawford County.
Tar Springs, sec. 15, T. 3, R. 1 west, |..cecof-eennnn. ....| Saline ........., Do.
Crawford County. .
Terre Hante Artesian Well, Terre [..c...|--eveen. ....| Saline, sulphu-
Haute, Vigo County. reted.
‘Thomas’s Mineral Wells, Fountain Co.]..... R PR ..-.] Saline cecue.....
Trinity Springs, Trinity Springs, Mar- 8 118,000 | 57 | Saline, sulphu- | Resort.
tin County. . reted.
Van Cloave Mineral Springs, Craw- 4 |aannnn. ....| Chalybeate ..... Do.
fordsville, Montgomery County.
Vickerman Springs, sec. 7, Nineveh E: 3 PN O
Township, Johnson County.
Viém's %priugs, Vine's Springs, Ripley Tl 4004] oo iccirnianniianns Do.
ounty.
West Baden Springs, West Baden, 5| 1,500 | 57 | Alkaline, saline, | Used commercsally and
Orange County. " sulphureted. a8 & resort.
West Saratoga Springs, West Sara- [......]........ ..-.| Carbonated ..... Do.
toga Springs, Pike County.
‘WhiteSalphur Springs, Piko County..|......|.-..... U PR '
“White SulphurSprings, Bedford, Law-|......[........ ceec]oqeceaiaans R, o
rence County.
White Sulphur Springs, Indian Creek }......0........ PR PO ceeeen ceeenae
Township, Lawrence County.
‘Wyandotte Spring, 5 miles northeast |......[........ ....| Saline, sulphu-.
of Leavenworth, Crawford County. reted.
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Analyses of mineral springs in Indiana.
Andérson Benham's De Gonia Eaton's Hartford
Constituents. Mound | Carbureted Springs: ‘White Sul- Sulphur
Springs. Saline Well. | Spring No. 1. | phur Well. Springs.
Solids. ¢ Grains per | Graim; er. ! Grzz'lm “i Grains per ' G'raiml er,
imp. gallon.® | imp. gallon.b | per gallon.c | tmp. gallon.b | imp. gallon.
Magnesinm bicarbonate....... mpg ....... A y215. b2 I 20.16 11.35
Calcium carbonate «..cee.eeeeiecanananaanabiinnan oL, 16,00 leeeaeaiaenneo]iaennianian.,
Calcinm bicarbonate ...:...... 10. 90 795,91 [ieeivaninnn-nn 57.02 24. 69
Iron carbonate ..ocevveecnnnn.. : 10.71 4. 00 2.38 2.26
Sodium sulphate .. ........... 25. 84 25.00 13.15 9. 67
Potassium sulphate 28.06 7.00 6.48 L57
Magnesium sulphate..........ficeeciean. ... 104. 54 56. 00 62.71 14.76
Calcium sulphate ............. 7.04

Calcinm phosphate
Sodium chloride
Caleium chloride
Magnesium oxide
Alkalies
Silica
Alumina .
Todine

Carbdhicacid .................
Sulphureted hydrogen ..... R R [ PR P s 0.785
French Lick Springs. Greencastle Springs.
Constituents. .
. North or Middle or
Pxéos:ill;pme Pluto’s Well. Daggy Dew Drop
Pring. Spring. Spring.
Solids. Graing per | Grains per | Grains per | Grains per | Graina per
‘| wine gallon.d | ¥mp. gallon.c | wine gallon.! | tmp. gallon s | imp. gallon.t
Sodium carbonate............. 10. 52 4, 80 . 0.12 0. 08
Magnesinm carbonate 4. 50 5. 64 6.41
Calcinm carbonate . 20.29 17.47 14. 27
Potagsium carbonate ..........feeeeaeiinn.an. 0.11 0. 09
Iron carbonate ....... 2.49 0.49 2.85
Aluminium carbonate.. . . . T N
Sodium sulphate ...... ... cee 36.72 0.16 0.12
Potassium sulphate ...o..oooo|oamaencoain] 0 L2 |l
Magmesium sulphate.......... 129.33 1.26 1.24
Cualcium sulphate ............. 141. 06 e
Alaminium sulphate..... PO FUUTOROP: IR 3 3 FOSRUORRN IR IO
Sodium chloride............_. - 90. 92 0.95 0.84
Calcium chloride...........oofoaciaaaaaaall 0 3280 0 B35 fiacieciimiieadimeiiniaiia,
Potassium chloride............ {31 B ! PR (IR PP
Magnesinm chloride. . 51528 [N A (1 0 AR PR R Doy
Jodides ...cccceecmcemacinciranifocnnnoncasanadd  TIACO [eceeeniiiiieni]imaeaieianed]iomacinanaennn
Bromides..cceccieeiiaieaniac]iaencananeaa]  Trace |iceeccceceiec]iveecnianianc]eancanncaiiaan
TP N0S o 14 - RPN FODRPOR IR (R t: i PPN AU PP
Silica...... 0.10 0.01
Alumina 0.19 0.09
Loss....... femaeeiaean 0.11 0.27
Undetermined matter .........focceeceenicaeeniiamnneeea] 0 054 [ccieiiiiiii i e
Total.eeeeranaaneacnan 350. 62 26. 60 26. 27
Gases.
Carbonicacid . ................
Sulphureted hydrogen
(029705 R
Nitrogen . ccceeveeiecenanann.

*E. T, Cox, analyst (1878).
b 937%1 Levette, analyst.

4J. G. Rogers, analyst (1869).

(266)

¢E. T. Cox, analyst (1874).

1J. G. Rogers,

analyst.

¢ E. T. Cox, analyst (1870).
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Analyses of mineral springs in Indiana — Continued.

La Fayette .
At eg'ian Marion Ar-

Hawkins's | pgian | Lodi Arte- _
Springs. sidn Well. Woll. tesian Well.

Constitunents. Chalybeate
: | Springs.

Graing per | Grainsper | Grainsper | Graingper | Graing im

; . imp. gallon.® | ~ gallon.® gallon.b gallon.c imp. gallon.
Sodinm carhonate.............fic.ioiiiian. B 1 J T O
Magnesium carbonate. RS 22.74 |
Calcium carbonate .... e . 89.73 |
Calcium bicarbonate ..
Potassium carbonate . . -f .
Forrous carbouate .. -t 2 B R
Sodium sulphate ... ieeeeenaaenns
Potassinum sulphate . .. e cerinaiiens
Magnesium sulphate .. . .92
Calcinm sulphate...... . N1 S PR
Aluminium sulphate ......ccoofeeeeninna e,
Iron sulphate .......
Calcium phosphate.. R T
Sodium chloride. . .
Caleium chloride .... s 1 T
Magnesinm- chloride eeconenannaa.
Todides............
Bromides............
Magnesium bromido ..........fieeeneiiiiiifioiiaiL
Ivon oxide...........
Silica ......
Alumina ...
Mangancso .
Todine. .....
Sulphur..
Carbonio anhy
Organic matter.
Nitrogenous org

Silicates. .oaa. R 3 eeteeeceanaas .
Total. ceunerenannennn.... T 196.45 | 672.45 419, 54 2185
Gases.
COubic inches. | Oubic inches.
Carbonic acid .. 5. 1643 11.500 |. 122. 02
Sulphureted h; 4. 000 C 22,96
Oxygen . . 4.763 |.
Nitrogen ..eeemiemmiiiniiiia]ogmmneanaa. 7.747 |. 54.88
. Hosea Sa- -
) . Rl Trinity
) N
Constituents. Ott's Well. | Tar Springs. lmsepsrtizllly')zl'mr Springs.
Solids. . Grains per Gmimi lger Graiml er 'Gmin.vl er,
R imp. gallon.® | imp. gallon.® | imp. gallon.® | imp. gallon.
Sodium carbonate ............... .ol . . e eeeineneaan 0.14
Magnesium carbona L 0

Magnesium bicarbonati
Calcium carbonate ..
Calcium bicarbonate
Potagsium carbonate .
Iron carbonate ....
Sodium sulphate ..
Potassium sulphate .
Magnesinm sulphato .
Calcium sulphate.... .35 [......
Aluminium sulphate . ........coooiiil ool fiiiaieiiienaen .
Sodium chloride. ....
Calcinm chloride ...
Magnesium chloride

Jodides...casoeeann ..
Bromides... ; Traces
Ferric oxide .. Traco
51 SRS ARSI IR RS 0.99
Total.eeeesiiniienaniacianann . 5 3 . 32.08
Gas.
Sulphureted hydrogen ......cceeeene ceunen.n R 55 2 PO IR IR
" E. 7. Cox, analyst. 4 With calcinm fluoride, iron peroxide, and alumina.
vJ, C. Pohle, analyst. °G. M. Lovetto, analyst. R
¢C. M. Wethorell, analyst. fJohn F. Elsom, analyst (1883).

(267)
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Analyses of mineral springs in Indiana— Continued.

West Saratoga Springs. Terre Haute Thomas's Van Cleave
Constituents. -~ - Artesian ; Mineral
- T Well Mineral Well. Springs
Spring No. 1. | Spring No. 2. . prings.
Solids. Grains Graing per - Grains per
tmp. g 2| imp. gallon.2| gallon.® |Partsin1,000.] gallon.c
Sodinm carbonate ............. g

Sodium bicarbonate. .
Magnesium carbonate..
Magnesinm bicarbonate
Calcinm carbonate .....
Calcium bicarbonate ...
Potagsium carbonate...
Iron carbonate .......
Sodium sulphate .....
Magnesium sulphate .
Calcium sulphate . ...
Caleinm phosphate...
Calcium sulphide ......
Sodium chloride. .......
Calcium chloride .......
Potassinm chloride.....
Magnesium chloride .
Alkuline chlorides ...

“Iron oxide............
Silica ............
Aluming .......
Chlorine .......
Sulphuric acid ...
Phosphoric acid .-
Nitrog, organic .-

Insoluble matter..............

Gases.

Carbonic 2¢id - veveeecemecnins|iacioanaanns F

Sulphureted hydrogen ........[........

Proesent 0.02
Present

«RB. T. Cox, analyst (1875).

(268)

[

by, G. Pohle,’analysg.

*T, M, Stevens, analyst.
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~

‘West Baden Springs. ' St
Constitnents Wyandotte | Cameron Ronan’s
] Spring. Springs. Well
Spring No. 1. | Spring No. 5. .
Grains per | Graing per | Graing per Parts in Grains in
imp. g o | tmp. g on.* | vmp. gallon.*|  100,000.> |1,000 cu. cm.°
Sodinm carbonate............. 13 1.64
Magnesium carbonate. . . 7 26
Calcinm carbonate . ....

Calcium bicarbonate’
Potassium carbonate
Iron carbonate
Aluminium carbonate .
Sodium sulpbate
Potassium sulphate ..
ngnosmm sulphate .
Calcium sulphate ..
Aluminiam sulphn.te
Sodium chloride. ...
Calcium chloride
Potassium chloride. ..
Magnesium chloride.
Todides
Bromides..........
Magnesium oxide .
Calcium oxide.....
1ron oxide. ....
Silica

Chblorine. ........
Sulphurio acid ...
Carbonio n.nhydride (dxoxide)
Organic matter................
Loss

Gases.

Curbonio acid
Suilphureted hydrogen
Oxygen
Nitrogen

2235

s

20,271

10,174

*E. T. Cox, analyst.

*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 as known very few are utilized either 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 Economical Geology of Iilinois, 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 econormical
geology. Comparatively few of the Illihois mineral waters have been
chemically analyzed. '

’ Mineral springs of Illinois.

@ g8 3
w1 A |3
Ele |&
@ S 14 ,
Name ond location. 5 | 5 | g |Characterofiho Romarks.
g | 8% | &
2 2
Q
218 |18
Zz | & A
o
Alcyone Mineral Springs, Western 4 (2,400 |50 fievereariiniianan. Used commercially.
Springs, Cook County.
Artesian Well, Illinois City, Rock {......f........ O N Resort.
Island County. . E :
‘Carbureted Spring, 4 miles northwest [......|........ ....| ‘Carbureted and
of Decatur, Macon County. sulphureted.
Chalybeate springs : N
In Boone County..........coeioanfoceed|oannanis T
On Cache River, near Ullin, Pu- |......fceeeeo.. [ DR wenan
laski Connty. :
On Cedar Creek, near Reynolds- |.....:f.eeea... R S e eaae T,
burg, Johnson County.
Near Fairfield, Wayne County ....[-.c.oqloomouno. B Py
Neiir McLeansborough, Hamilton |......j........ PR PO E
County. . :
+ Near mouth of Saline River, Har- |...... .
din County. :
Insec.2, T.6N,, R.5E., Efingham |......[........ O
County. . B

In sec. 29, T. 11, R. 9, Hardin Co....
In scc. 12, 1. 12, R. 4, Johnson Co...
In sec. 29, T.19, R.5 E., Piatt Co ...
In sec. 25, T. 11, R. 6, Pope County. .
Chalybeate Well, between Big and
Talfer Creeks, Effingham County.
De Ioe's Mineral ell, McLeans-
borough, Hamilton County.

..| Was formerly a resort.

Diéon %prings, 80c. 16, T.13, R. 5, Pope |......|.ceeu... SN RPN [ SO Resort.
ounty.
Ganymede Spring, near Oregon, Ogle 1 |8,000 |[....| Alkaline........ ‘Water is to be placed on
County. sale. .
Green Lawn Springs, Mount Vernon, 52)| satine chalyb-
Jefferson County.g % LA SIEEE {g’g eate. } Resort.
Glen Flora Springs, near Waukegan, 2 250 | 45 | Alkaline........ Used commercially and
' Lake County. as a resort..
Holderman’s Artesian Well, sec. 3, T. |. .] Sulphureted .... .
33 N, R. 8 E., Grundy County.
House’s Mineral Spring, sec. 15, T. 35, |. PV U S

R. 8, Kendall County.
McDaniel’s Mineral Springs, north of
McLeansborough, Hamilton County:

.| Saline, sulphu. | Unimproved.
reted, .

Mineral springs:
In sec. 27, T.9, R, 8, Gallatin Co.... R (. O
Insgec. 16, T.118., R. 2 W, Calhoun R IR (Y
County.
At Jugtown, Grundy County -.._.|......|........ FR
On Mazon Creek, Grundy County .I...... weseeez.l....| Sulphureted ....

. (270)
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R - N
| 3 |4
£la [&
=12 (4 Character of the |

Name and location. ’E gﬂé § M::ato-gr(.’ e Remarks.

2 i g
A
R |A

Mineral springs— Continued. [

1n sec. 6, 1.32 N., R. 8 E., Grundy
. County. .

In scc. 23, T. 35, R. 8, Kendall Co ...
In sec. 16, T. 35, R. 8, Kendall Co....
Opposite Buffalo Rock, L Salle Co.
At Lowell, La Salle County

On Clark’s Run,pear Utica, La
" Sallo County.
At Warsaw, Hancock County ....

In sec. 22, 1.11 8., R. 2 W., Union
Counnty.
In Washington County
. At Erie, Whiteside County........
In sec. 27, T. 2 N, R.6 E., Wayne
County.

Porry SY;:ings, Perry Springs, near§

Porry, Pike County.

Phifer's Chalybeate Springs, sec. 31, T\
6 N., R.2 E,, Fayette County.

Rionah Wolls Sélrin «s, near Andalusia,
Rock Island County.

Rockford Artesian Wells, Rockford,
Winnebago County.

Ross Mineral Springs, Prospect Hill,
Saline County.

Sailor's Springs, Sailor Springs, Clay
County.

Schuyler County -Spring, Schuyler
Counig.

Spring Valley Springs, 3 miles east of
Utica and 7 miles west of Ottawa,
La Salle Connty. )

Sulphur Powder Spring, near Buck
Horn, Brown County.

Versuilles Mineral Springs, near Ver-
saitles, Brown Conanty.,

Voris & Co.'s Artesian Well, Tazewell
County,-opposite Peorin.

Wasson's Chalybeate Spring, sec. 25,
T. 11, R. 6, Popo County. |

‘Wostern Saratoga Springs (%ygienic
'Bprin s),Westm’uSamto%a, nionCo.

Zonian Spring, near Elgin, eCo...

reted.
.| Saline, chalybe-

..| Sulphureted -...

....| Sulphureted ....

..| Saline

.| Saline, sulphu-
roted.

.| Carbureted

.| Chalybeate
.| Carbonated ..

!
.| Saline, sulphu-

: Saline, chalybe-
ate.

.| Alkaline
.| Saline,

- reted.
Saline, suiphu-

ate.

Saline, sulphu-
reted, and cha-
‘1ybeate.

reted.

Suliné, sulphu-
‘reted. *

sulphu-
Toted. P

Used commercially and
as a.resort.

.| Used locally.

Not improved as resort.

Unimproved.

Once a resort.,

Resort.
Used commerocislly.
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Analyses of mineral springs in Illinois.

Perry Springs.
Alcyone :
Constituents. Mineral |Ganymede | Glon Flora
Springs Spring. Springs. No.1. Middle No. 2. Upper | No. 3. Lower
- Tron Sprin Magnesia Sulphur
pring. Spring. Spring.
Grains 1loler Grail?s " G'razi;w szns . Graing Grains
imp. gall.> | per gallon.b| per gallon.c| per gallon. er gallon.d er gallon.®
Sodium bicarbonate. .. pg perg 6.45 pg ........ pg pga,«m
Potassium carbonate..|.

Calcium carbonate. ...
Calcium bicarbonate..
Magnesium carbonate.
Magnesium bicarbon-

ato.
Iron bicarbonate......
Sodium sulphate......
Potasginm sulphate. ..
Sodium cbloride ......
Potassiam chloride ...
Aluminium silicate. ..
Potussium silicate . ...
Sodium silicate .......
S5 O
Oxide,ironand alumina
Organic matter .......
Alumina..............
Carbonic acid (free) ..
Salphbar ceeaeiooniaa

Total covvnrviannn.
i i i Spring Valley
Schuyler Versailles Mineral Springs. | ! Springs., Rookford )
Constituents. ' County Artesian | Zonian
Spring. Maguetio Weli, No. | Spring.
No. 1. No. 2. Spring. No. 1. | No. 2. *
i
Solids. Grainlg Gmi'rlzi?h Gm'i’fsn Parts in | Grains
er gall.s | per gall.b per gall.k er gall.
Sodium bicarbonate. .. per gaiL.e per gatl.n per g per gu
Sodium carbonate. . ...
Potassium carbonate. .
Potassium bicarbonate|.

Calcium carbonate.....[.
Calcium bicarbonate..|.

Magnesium carbonate.

Magnesium bicarbon- |.

ate.
Ferrous carbonate . ...
Iron carbonate....
Iron bicarbonate..
Sodinum sulphate....

Potassium sulphate...|...

Calcium salphate .
Alkaline sulphate
Magnesium sulphate
Iron protosulphate .
Sodium phosphate
Sodium chloride
Calcium chloride
Magnesium cHlo:
Silica ...
Alumina....
Organic matter .
Ferric 0xide .c........

44,62 49.83 26.33 | 120.24 75.47

.3028 | 15740

Gas.
Carbonic acid.........

in. | Oubic in. | Qubic in. | Qubic in. Oubic in.|Oubic in.

.......... 6.823

.................... 24.00 ’

s Wheeler & Blaney, analysts.
Y E. M. Hall, analyst (1885).
¢J. V. Z. Bianey, analyst.

4 Henry Engleman, analyst.

° With soda. i Erastus G. Smith, analyst.
fWith iron. 1J. E. Siobel, analyst.

£G. A. Mariner, analyst.

k¥ With trace of alumina,

b James R. Chiiton, analyst (1852). ! With traco of iron.

(272)
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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 sunlk 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 manifest
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.

s |5 &
alg |2
B |8 ]
. 5 S, g
Name and location, s _&E ] Character of the Remarks.
" by 2 1 water.
3 |8 3
Ele | F
Ele | B
| 3
[
Alpen:n.tMngnutic\Voll, Alpena, Alpena |......f.eaaen 52 Sulphureted . ...| Resort.
County.
Berrien Springs, Berricn Springs, Ber- Joeeeanfivveeifiveaan|iiiniiianannennn,
rien County.
Butterworth's Magnetic Spring, Grand ) I PN Saline .......... Do.
Rapids, Kent County.
Casendo Springs. ...oovimiiiiiiiiiinnaifianenfieaneianeas e

Chalybeate springs :
Near Ann: Arbor, Washtenaw Co
At Canton, Wayne County .....
At Iicorse, Wayuo Connty ...
At Flat Rock, Wayno County..
At Van Buren, Wayne County.. ... .-

Near Springville, Lenawee County. o Unimproved.

Eaton Itapids Magnotic Springs and .| Resort.
Well, Eaton Rapids, Eaton County.

Lrie Sulphur Springs, Evie, Monroe Co 2 I P Has local reputation,

Ilint's Magnetic Springs, ‘I'hree Rivers, [. ... f.ccooufoeaanes Saline ..........
‘Saint Joseph County:

Truitport Artesian and Magnetic Well, |......|...... 48 Saline, sulphu- | Resort.
Fruitport, Muskegon Co. reted.

Grand JMaven Mineral Spring, Grand |......|..... | ... Saline .......... Do.
Haven, Ottawa County.

Grand Ledgo Magnetic Wells, Grand b2 PR PO, Calcic .......... Do.
Ledgo, Eaton Connty.

Hubbardston Magnetic Spring, Tub- |......[......|....... Calcic, chalyb- Do.
bardston, Tonia Connty.. eate.

Lansing Magnetic Well (1,400 feet) or 1} 60%| 53.5{ Salino ....cv.... Do.

Michigan Congress Spring, Lansing,
Ingham County.

Bull. 32—10 (273)
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Mineral springs of Michigan— Continued..
s |3 E]
) g‘, g =
g @ =]
AL
Name and location. % |gg| 2 Ch“‘“;g,'{ir of the Remarks.
, “ g'ﬁ g ater.
2 |4 g
g | & g
s |2 5]
A= H
. o
Leslie Magnetic Wells, Leslie, Ingham i 38 PN .....t.| Calcic, carbon- | Resort.
County. . ated.
Midland Magnetic Well, Midland, Mid- {......]...-.. 47 Soline ....eeuee. Do.
land Co.
Mincral Well, Arcade building, Grand [......|...... veeeee.] Calcie ceoeo.....
Rapids, Kent County. .
Moorman Well, Ypsilanti, Washtenaw ) U 574 | Saline, sulphu- | Used commercially and
County. | reted. as o resort.
Mount Clemens Mineral Springs, Mount |22 S P Saline .c........ Used commercially.
Clemens, Macomb County. i )
Ogemaw Mineral Springs, Ogemaw L1 PR -eea-..| Chalybeate, &c.| Local repuiation.
prings, Ogemaw County. ' : .
Otsego Mineral Springs, Otsego, Alle- D Resort.
gan County.
Owosso Chalybeate Spring, Owosso, b I PPN PR Chalybeate ..... Do.
Shiawasgsee Connty.
Owen's M:neral Well, Ypsilanti, Wash- ) I PN 56.6 | Saline, sulphu- | Used commercially.
tenaw County. reted.
Riverside Maﬁuet.ic Mineral Springs, 7S PR 50 | Calcic, saline. ...| Bathing resort.
Springwell's Fort, near Detroit,
Wayne County.
Saint Clair Mineral Spring, Saint Clair |......|.ceeet] vonnn. ' Saline «.uee.....
Springs, Saint Clair County. :
Saint Louis Magnetic Spring, Saint [......|-..... 50 Alkaline, carbo- Do.
Louis, Gratiot County. nated.
Spring Lake Magnetic Well, Spring |......|...... 52 | Saling .eeeen.... Resort. -
Lake, Ottawa County. .
. . 47
Shawnce &ﬁlg{;l Springs, Monroe, } SR U {g% Alkaline, calcic.| Sanitary resort.

Sulphur springs :
In Ash Township, Monroe County .
In Brownstown
County.
In Ex~ter Township, Monroe Co...
At Dearborn, Wayne County ...
Near Dundee, Wayne County
At Gibraltar, Wayne County
Near La Salle, Monroo County .
Near Mouroe, Monroe Connty
Near Raisinville, Monroo County ..
‘Warner's Spring, Albion, Calhoun Co..

Wyandotte White Sulphur Sprivg, 10
miles from Detroit, Wayne County.
Ypsilanti Mineral Well, Ypsilanti,

ashtonaw Ccunty.

ownship, Wayne

Weak alkaline,
calcic.
Sulphureted ....

Saline, éulphn-
roted.

Bathing resort.

Tsed commerecially and
as & resovt.
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Analyses of mineral springs in Michigan.

Eaton Rapids Magnetic Springs and Well.

Constitucnts. B 1 Mosh S Storli
odine . osher aw crling
Spring. Frost Well. Spring. Spring. Spring.
s Solids. Graing ) Grains per Graing Graing Graing
per gallon.® | émp. gallon.® | per gallon.® | per gallon.® | per gallon.
Sodiem carbonate ...... eeenas 5.38 ILBT |heeeamianiaaas
Sodiwm bicarbonato ....cooooo| 0 505 |ieeaiiieiiiifieaniieaian,
Potassium carbonate. 115
Potagsinm bicarbonate........f "800 fieeeiiiiariiniliaaniiiaaaa
Caleinm carbonate .. 19.43
Caleinn bicarbonate. . .
Magnesinm carbonate........o ool 9.11 4,52
Magnesium bicarbonato. . F 11 R (I PO
Iron carbonate . ..... T T, 288 |ieceneicainnns
Tron bicarbonate. 225 liceciiuannnnn. 1.00
Sodjium sulphate «.ooveviiiiiiioamiaieni i iien e
Cal¢ium sulphate. . 57.50 4.64 45.°16
Magnesinm sulphate . T N ETT T Ty
Sadium chloride. ........ ceeen 1,50 9.2 0.90
Siliea ...... It 15.74 2.54
Organic matter. . ~
LOSA v eniiiiiiiiiaiiieiaaae 0.90 0.85
Total........ PPN 120.17 88.22 80. 93
Gas. . ’ .
- Qubicinches. | Oubicinches.| Oubicinches.| Cubicinches. i
Carbonie acid ... coaiianans 17.85 22.22 15.38 10,97 |eeeunevnnnaan
8 ! - |Ri ide M i ings.
AIﬂ‘ruitporﬁ alar Macd B ut.g };3’1‘- iversl aguetioSprings
. . rtesian an pena Mag- worth's
Constitucats. “Magnetic | netic Well. | Magnetic
Well. Spring. | Spring No. 1. | Spring No. 2.
Solids, Grains Graing Graing per Grains Grains
per gallon.® | per gallon.b |imp.-gallon.® | per gallon. | per galion.
Sodjum earbonate. .ccoeeeviveae]iaenienniani]imemneieiiiniianiiii i ea .. 2. 80
Sodinm bicarbonate 6. 52 [ 2171 O PR
Caleinm earbonate coeeeeeeeeecdiineenioiiiedieenniemeeidivanneenen,
Caleinm bicarbonate ... 5.11 10. 01
Magnesium bicarbonate. . 4.15 K O L

Iron carbouate .........
Ivon bicarhonate ... .
Manganeso bicarbonate ..
Sodium salphate .__....

Calcinm suﬁﬂmte .....

Magnesium sulphato .
Sodinum chlovide. ...
Poiassium chloride.

310.55

Calcium chloride ... 42, 58
Maguesium chloride. . 109.77
Bromide.......... P
Alumina . . 51
Silict......... 0.2l
Organic maiter. oo ceeeece e fieeecciacacd |0 a0 | 0 an§leceecencaeeaadieeiieannnn.s
LT O PR | SE el A 1 P P

Total..ooerieieaenannsnn. 703.13 237. 96 200. 94 232.89 638. 66

Gascs. '
Cubic inches.

" Carbonic acid .. 7.0v

COubicinches.
8.40 |.

Sulphureted hydrogen ........[ccooeviiminn.. 35. 36
Nitrogon oo iveeeeviiaiiiiiefocenania. 0.24
* R. C. Kedzie, analyst. 4'With sodinm carbonate.
3. P. Duffield, analyst. ¢C. G. Wheeler, analyst,
« C. T. Jackson, analyst. f With calcium phosphates.
(275)
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.

A'rialyses of mineral springs in Micligan- - Continued.

. Grand Ha. | Hubbards- Lansing | yoq:0 0 Midland
Constituenta. ven Mineral | ton Magnetic| Maguetic | o8 Qo fi%‘ Magnetic
Spring. Spring. Well. o1 Well.
Solids. . Graing Graing Graing per Qraing Grains per
: per gallon.® | per gallon.b | imp. gallon.© | per gallon.d |imp. gallon.o
Sodium carbonate ............. N O Y [

Sodium bicarbonate ..
Potassium carhonate. ..
Potassium bicarbonate .
Calcium carbonate .....
Calcium bicarbonate -
Magnesinm carbonate. . .
Magnesium bicarbonate.......|.ceeaenaan....
Tron carbonate .........
Iron bicarbonate ...

Sodium sulphate .....
Potassium sulphate ..
Calcium salphate. . .....
Aluminium phosphate .
Sodium chloride........
Potassium chloride. ..
Calcium chloride .....
Magnesium chloride. .
Magnesium iodide. ...
Magnesium bromide.. ..
Calcium fluoride .........
Iron protoxide............
Aluming ceeeeeieenannns
Silica.coeeeremeeananns
Organic matter....... .
LOSB «cvmuenirecinanninniananns

Gags.

Cubic inches. | Qubic inches.
.............. 235,55 13.5

Constituents.

Mount Clemens Mineral Springs.

Mount Clemens Mineral Medea Soolbad
Well. Spring, Spring.

Solids.

Calcium carbonate.......
Magnesinm carbonate . .................
Iron carbonate........ aecsresrrasanncsss
Sodium sulpbate. .c....oooiiiiiiiianian .
Calcinm sw)phate. e cieiiiencecaeannann.
Totassic 8alt8..ccue i viiec i aiiaiaaaaas

Sodicsalts. . ...l .

Calcic salts ...
Magnesioc salts.
Tron sulphide .coooeeio oo iainaaeaa..
Sodium chloride .. ceetecmereeeaae
Calcinm chloride. ...
Magnesium chloride.....coccceicannaann.-.
Magnesinm jodide .......ooooeeiiiiiiii.
Magnesium bromide.......cevenemmnennnnan..

Ammonia....
Organic matter

Total ...

Gasges.
Hydrogen sulphide or dihydric sulphide. . ...

Gfat;% . Go'm;;:os Grains { Gmti;w .

per gallon.t | per gallon.8 | per gallon.t | per gallon.
0.98 3.98 91,00 Trace

0.70 Trace

Trace Trace
11, 741. 00 11, 181. 00

13, 654.33 9, 065. 17 11,921.07 11, 236. 26

Cubic inches. | Oubic inches. | Cubic inch Cubic inche:
40. 00 33.

Carbsnicacid ......... ..ol 5.85 Trace |eeeeeceeeeicaeidecioneianiane,

Nitrogen «eeceeveeeennianecniianeeanennn. Present |..eoeenieoiioifiiian i e
»C. G. Wheeler, analyst. 4R, C. Kedzie, analyst. S. P. Duffield, analyst (1884).
vP. H. Douglass, analyst. e 8. P. Duffield, analyst. ¢H. F. Meier, analyst.

¢Dr. Jennings, analyst.

(276) .
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Analyses of mineral springs in Michigan— Continued.
1
Owossa | Spring Lake| St. Clair St. Lotiis .
Constituents. Chalybeats Mn{f’nctic Mineral Magnotio ?,;?"Sgo Min.
Spring. Well. |  Spring. Spring, | ®&! SPrings.
Solids Gmin{:l 4] Gm;‘lrza vaZw Graing %e: Gra’;’;m
: per gallon. er gallon.® er gallon. | tmp. gall. er gallon.e
Sodinm bicarbonate...........[...... g ....... verg 0.05 pg ....... p lgﬁ. 40 pg ........
Calcium carbonate. ... ..

Calcium bicarbonate ..
Magnesium carbonato.
Magnesium bicarbonate.
Iron bicarbonate ........
Munganese bicarbonato........
Sodium sulphate ..............
Potassium sulphate .
Caleium sulphate.
Caleiam silicato. ..
Sodium chloride.. .
Potassium chlorido..
Calcium chiorido. . ..
Magmesium chlorido. ..........
s Chloride . ceeeeennnicinnn ...
Bromiido. ..
Lithia ....
Aluming
Siliewn......
Silicatos ..
Bromino.
Todive...
Ammonia

Gases.

Hydrogen sulphide or dibydric |..

sulphide.

Carbonic acid......ccoeeenvanea]an

COubic inches.
Trace Trace
6.21 8.00

2 C. G. Wheeler, analyst.

's.P.omﬁamamuw$
277)

°R. C. Kedzie, analyst.
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Analyses of mineral springs in Michigan— Coutinued.
<

Ypsilanti Mineral Springs.

. : s ‘Wyandotte
Constituents. . Warner's S Arrwin
. . "Owen's . . White Sul-
Ypsilanti | Moorman : Spring. A
\ \ Mineral phur Spring.
ell. Well. Wl . .
.| Graing per | Qrains per | Grains per Graing Grains,per
‘| imp. gallon.s | imp. gallon.b| imp. gallon.c | per gallon. |imp. galltm"
Sodium carbonate ; 30. 38
Calcium carbonate 44.30

Calcium bicarbonate -.........
Magnesium bicarbonate.......
Tron bicarbonate ------ .. ..
Sodium sulphate ..........
Potassium sulphate. ......
‘Calcium sulphate..........
Magnesium sulphate ...... .
Phosphates. .....co-nzeuvemaani| ¢ Trace : Trace « Trace
Borates...ccoiveemmerineennnnn Trace Trace Trace |-
Lithium.salts. .cceneeenennann. Trace Trace

Strontium salts.. Trace. ; Trace
Barinm salts ... Trace ‘Lrace
Ferrous salts .. Trace Trace ,
Sodium sulphide 12.19 - 10.12

Sodinm chloride...
Potassium chloride
Calcium cbloride...-.
Magnesium. chloride......

Magnesium bromide. ..........
Fluorides. coceeeeiveenannnnnn. .
TIron oxide.

832. 04 1,888.35

Silicates ......-
Silicon dioxide
Organic matter
LoSS..ocen.....
Carbonic acid ceveeneieennoo.

Totaleeoeeeinnvnocennnnns 1, 205. 69 2, 707. 62 3,004.14 - 31.86 293. 34
Gages. Cubic inches. Odbic inches. | Cubic inches. | Qubic inches. | Cubic inches.
Hydrogen sulphide or dihy- 21.08 32.216 15,527 |looo...... .- 20. 00
drie sulphide. B :
“A.B. Prescotb analyst (1883). ° J. H. Shepavd and W', F. Pett, analysts (1884
»Jamos H. Shepard, analyst, 4 Courtis, analyst. yots (854).
. (278) \
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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.

| .
JENE
€1 = =
a1 2. §
Nawmo and location. kS gh% B Chara‘:g‘t’é ;’f tho Remurks,
5| ad 8 .
. al = 2
ElE |8
. R H
o .
Arctic Springs, Galesville, Trempea- [ 3 |.....coo|ioiii]ieineniiin i Resort.
lcau County. '
Artesian wells : 3
In Madison, Dane County ......... 4 cennn-s 53 | Alkaline........ Used for city supply.
Tu Oil City, Monroe County........ 1foenn. 52 | Sulpho-chalyb- | Not much used.
: eate.
- In Prairie du Chien, Crawford Co..
In Fond du Lac, Fond du Lae Co...{....
B%rues"s Spring, Delavan, Walworth |....
ounty. ) . .
Bothesda Spring, Waukesha, Wauko- | 1] 4,200 | 48 | Alkaline, calcic.| Used commercially and
sha County. as a resort.
Black Iarth Mineral Springs, Black | 2 44 | Chalybeate, &o . Do.
Larth, Dane County. )
Bristol Soda Springs, Woodworth, |.... ......] Alkaline, saline.| Unimproved.
Kenosha County.
.Bucklhert’s  Tountain, Watertown, | 1 LY P Do.

Jefterson County.
Calcarcous or travertine springs :
In sections G and 7, Empive Town- |....
ship, Fond du Lac County.
At Lovers’ Glen, Brooklyn Town- |.
ship, Green Luke County.
At Delavan, Walworth Co.........
In _scction 24, southwest quarter...
Hartford Township, Washing-.
ton Co. '
Tu sections 11, 14, 15, Walworth |....
Township, Walworth County.
In section 21, Taycheedah Town- |.
ship, Fond du Lac County.
In section 1, Whitowater Town- |.
ship, Walworth County.
Cedarburg Springs, Cedarburg, Ozaun- |... |.
keo County.
Chalybeate springs :
In Alnapee Township, sce. 25,
rango 26 east, Kewaunee County.
In Byron Lownship, see. 16, sonth- |....
east quarter, Fond du Lac Co.
InEwmnpiro Lownship, sce. 18, north- |.
cast quarter, Fond du Lac Co.
At Grando Chute, Walworth Co. ..
In Herman Cowuship,sce. 29, north- |.
~oast quarter, Dodge County.
In Hortonia ‘Lownship, section 18,
Outagamie County.
In Lako Mills Township, section 1, |....
north half, Jefferson County.
In Whitewater Township, section |.
15, eagt, quarter, Walworth Co.
At Whitewater, Walworth Co.....
Clysmic Springs, Waukesha, Waulke-
sha County.
Crescent Spring, Waukesha, Wauke- |....
sha County, :

o



152

Mineral springs of Wisconsin— Continued,

MINERAL SPRINGS OF THE UNITED' STATES.

[BULL. q2.

Name and location.

Number of springs.

gallons per
hour.
Temperature, Falr.

Flow in

Character of the
wator.

Remarks.

Eureka Springs, Milwaukee, Milwau- |.

kee County.

Fountain Spring, Waulkesba, Wauke- |.

sha County.
Gibon Springs, Delavan, Walworth Co.

Gleun Springs, Waukesha, Waukesha
County.

Gombm‘;; ‘Well, Brodhead, Green Co . .|.

Hacket’s Spring, Hale's Cornors, Mil-
waukee County.

Horeh Mineral Spring, Waukesha,
Waulkesha County.

Hunter's Magnetic Mineral Fountain |.

(artesian), Fond dn Lac, Fond du,
Tac Connty.

Hygeia Spring, Waukesha, Waukesha |.

County.

Jodo-Magnesian Springs, Beloit, Rock
County.

Jucob's Artesian 'Well, Milwaukee,
Milwaukee County.

Jordan’s Mineral Well (65 feet), Gales-
ville, Trempealeaun County.

Lethean Spring, Waukesha, Wauke- |.

shka County.
Lowo's Spring (seo Palmyra Springs).

Magnetio Well, Watertown, Jefferson |.

County.

Market Square Spring, Milwaukee,
Milwaukeo County.
Mincral Rock Spring, Waukesha,

Waukesha Couuty.
Mineral springs :

At Kaunkauna, Qutagamie County..|.

Near Sussex, Waukesha County ..

At East Troy, Walworth County..
Mineral Spring Artesian Well,
City, Monroe County.
Nomahbin Mireral Springs, Delafield,
‘Waulkesha County.
New Saratoga Springs, Star Prairie,
Saint Croix County.
Norwalk Miueral Well, Norwalk,
Monroe County.

Oakton Springs, Pewaukee, Wauke- |.

sha County.

Olcson’s Sulphur Springs, La Grange |.

Township, section 9, Walworth Co.
Park Spring, Lake Mills, Jefterson Co .

Palmyra Springs, Palmyra, Jefferson
County.

Periclasian Spa Springs, Whitewater,
‘Walworth County.

Rahr's Artesian Well, Manitowoc,
Manitowoe County.

Ricbmond Spring, Whitowater, Wal-
worth County.

Saint Croix Mineral Spring, near East.
Farmington, Polk County.

Schweickhardt's Spring, Wauwatosa,
Mitwaukee Connty.

Shealtiel Mineral Springs, near Wau-
paca, Waupaca County.

Sheboygan Mineral Spring (artesian),
Sheboygan, Sheboygan County.

Sheridan Springs, Lake Genova, Wal-
worth County. .

0il |.

|18, 000

........ 50
360 46
15 50
50
........ gm} .
72
130 |......
........ 54
700 46
200+| 40
8,400 50

.| Sulphureted ..

Calcic, alkaline .
]
Alkaline........

Calcic, alkaline .
Alkaline, calcic .

Alkaling, caleic .
Calcic, saline. ...

Calcic, chalyb-
eate.

Calcic, alkaline .
Sulpho-chalyb-

eato.

Chalybeate, car-
bonated.
Chalybeato

gUsod commercially and
as a resort.
Do.

Unimproved; used lo-

cally. .
Used commercially and
as a resort.

Resort.

\

Used commercially and
as a resort.

. Unimproved; uscd lo-

cally.
Used locally.

Resort.

Used commercially and
as a sanitarium.

Unimproved.
Used to some extent us
resort.

Uscd commercially and
a8 a resort.

Do.

.| Used commercially.

Resort to asmall extent.
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@ I s
BlE |2
Bl @ =
Bl 8. ¢
— 0
Namo and location. . |g| B8 | g |Charncteroftho Remarks,
b g1 =3 water.
2 & 8 -
= & =1
g ]
' s |2 5]
LRI 3]
°
Siloam Springs, Waukesha, Waukesha | 3 | 1,0004] 48 [..ooooiicieeiaan.. Used commercmlly and
Cmnn,y. as resort.
Silurian Spring, Waukesha, Waukesha [, o] .o ]ieeiiiiiiiiaaa..
County. i
S];./utq. Mineral Wolls, Sparta, Monroe | 12 |........ 50 Sﬂ,lu;o, chalyb- | Used commercially.
Jounty. eate. :
Stavin's Snlplmr Spring, Whitewator ... oo |t ]iaaiiaiiiiinn...
Township, section 1, Walworth Co. '
Tellnlal ﬁuem.l S]uuu_g, (formorly | 11 74004 45 | Suline .......... Used locally.
Harviman's.  Spring),  Appleton,
Outagamic County.
Ulllov Mineral Spring, Utley, Green | 1 10 {...... ceiieeieesrensa..| Not yet improved.
stke County.,
VestaSpring, Wankesha, WankeshaCo| 1| 1,200 47 | Calcic, saline. ...| Used commergially.
Watetloo Mineral Well, Waterloo, |....|........[. P
Jefierson Connty.
‘White Rock Spring, Waukesha, Wan- | 1 800 N Do.
kesha Cotinty. ’
Williain's Sulphur Spring, La Grange |....oceoos [ooeoo]ieoeae e
Lownship, section 36, Walworth Co.

Analyses of mineral springs in Wisconsin.

. . Artesian Well
. Arctic Artesian Well, N .
Coustitnents, Springs. Madison, Fgﬁgﬁfﬁio. Bethesda Spring, Waukesha.
Solids. Grs. per gall | Partsin3,000.% Partsin 1,000.% Partsin1,000.% @rs. per gall.c
Sodium bicarbonate ...... 0.04 0. 02 1.26

Caleinm bicarbonate
Magncesium bicarbonate. .
Lron bicarbonate
Sodinm sulphate
Calceinm sulphate
Potassium *!ul}vhn,te
Sadiwn phosphate

Sodinm chloride
Calcinm chloride .
Aluminiu oxido
Siliea. connoiiiiiaa
Organic matter

17.02
12,89

Black Earth
Minoral
Springs.

Coustituents.

Bristol
Soda Springs.

Buckhert's Fountain.

Madison
City Well.

Solids.
Sodinm carbonate
Sodinm bicarbonate
Caleium carbonate
Calcium bicarbonate
Magnesium carbonate. ...
Magnesium bicarbonate ..
Tron earbonato
lron bicarbonate .:
Sodinm sulphate ..
Potassinm sulphate .
Sodium phosphate.
Sodium chloride.
Aluminium oxide .

Grs. per gall.

Grs. per gall.f

Grs. per gall.s

@rs. per gall.b

20. 61

*W. W, Daniels, analyst.
b G Bode, analyst.
¢C. F. Chandler, analyst.

4 A. C. Barry, analyst.
°A. G Ma.[mer analyst.
L. Brandecko, analyst.

(281)

& G. Bode, analyst (1878).
bWV, W. Daniels, unalysh (1882).
iIncomplete.
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Analyses of mineral springs in Wisconsin— Continued.

i

: Lmic - Eurcka | Fountain Gilon
Constituents. Clysmic Springs. Springs. Spring. Springs.
- Grains Graing Grains Parts in Grains. Parts in
per gallon.s | per gallon. | per gallon.® | 1,000.c | per galion.d | 1,000.¢
Sodium bicarbonate..... 1.26 | 0. 803 .18 o 1.02
Calcium bicarbonate ... 16. 04 16. 153 15. 896 0.41 13.78
Magnesium bicarbonate 13. 56 9.221 8. 540 0.18 9. 20
Jron bicarbonato........ 0.04 0.572 0.685 | ......... 0.05
Sodinm sulphate.. ... 0. 56 0. 693 . 0.3
Potassium sulphate. ... 0. 46 0. 500 . 2
Sodium phosphate ...... 0.03 0.429 X
Sodium chloride ........ 1.17 0. 355 A Traco
Aluminium oxido ....... Trace |.oeeeeeeeen.ond| R, 0.09
Silica ...l 0.7 0. 802 0. 810
Aluwina........ J Traco I'race
Organic matter .,...... 162 Trace Trace
Total cvocvennn.... , 35.40 33. 156 29. 016 4.64 ;25,36 19. 91
Hunter's
Horeb . .
N . Glenn Gomber's Hacket’s e Magneti Hygein
Constituents. Springs. Well, Spring. Xéhniel al Minemlg Spring.
! PLIDE: | Tountain.
Grains Graing Grains Grains Grains
per gallon.t | per gallon. | per gallon.s | per gall.c| Partsinl00.h | per gall.t
Sodium carbonate....... . .. 4

Sodium bicarbunate
Calcium carbonate
Calcium bicarbonate. . ..
Magnesium carbouvate ..
Magnesium bicarbonate.
Potassinm carbonate. ...J.
Irou bicarbonate
Sodinm sulphate
Caleium sulphate
Magnesinm sulphate. ...
Potassium sulphate.....
Sodium phosphate ......

Sodium chloride ........
Potassinm chloride .
Aluminium oxide .......
Silicd coveeeaaiii..
Iront .......
Bromine .......
Organic matter
LO8S cieeeeieiiiiiannns
Total cecvvnnn..n.
Magnetic
. Todo-Magneo- Jacob's Jordan's Lethean )
Constitnents. ‘sian Springs. |Artesian Well.| Mineral Well. Spring. Wa‘tz:txgwn.
. Grs. per gall.t | Grs. per gall.e | Grs. per gall.c | Parts in 1,000.5 Parts in 1,000.¢
Sodium bicarbonate ...... 034 oLl 0.89 0.02 Jicecmenaannnn..
Calciom bicarbonate..... 14,52 8.69 6,50 0.17 0.19
Magnesium bicarbonate. . 12.28 6.63 8.16 0.11 0.13
Tron bicarbonate......... 0. 04 0.13 2.67 Trace Trace
Sodium sulphate 3 0.02 5

Calcium sulphate
Potassiom sulPh:»to. .....
Sodinm phosphate. .

Sodium chloride
Totassium chloride
Sodium bromide
Sodium iodide
Aluminium oxide
SiliCHaeeeervmnnaiaaaaan
Organic matter

Total

Trace
Trace
0.06
0.76
Trace

28.59

Rathbone, analyst.

bQgden Doremus, analyst (1883).

¢G. Bode, analyst.

4J.V. Z. Blaney, analyst (1873).

°G. Bode, analyst (1874).
fC. FaChandler, analyst (1875).
£G. Bode, analyst (1879),

(282)

bR, J

. Gillett, analyst.

t A. Thiel, analyst.
JThere are 19 grains por gallon.



"G Bode, analyst (1869 9).
£ Bode, :umlysb (1872).

°G Boﬂo, analyst (1884
V. Z. Blanoy, ana]ysb (1872).

(283)

V Z. Blane , analyst (1877
‘Wlth iron. g st >
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© dualyses of mineral springs i Wiscongin — Continued.
Market Square;  Minoral P Nemahbin T
Constituonts. Spring, Spring, Mmsml",‘iIHROCk Mineral N Oﬁwnsl‘llf‘}:o"‘“‘
Milwaukeo. | East Lroy. pring. Springs. Drivgs.
Parts in 1,000.5[Parts in 1,000." Parts in 1,000.¢/Parts in 1,000.*| Grs. per goll.d
Sodinm bicarbonato ... .. 0,04 [oceeenninan..at 0. 02 0. 02 0. 81
Calcium bicarbonate . .... 0.37 €21 0.17 0.21 4.00
Magnesium bicarbonato. . 0.36" 0.14 0.14 0,09 3.07
Tron bicarbonato .. c.o oo oooiin i e Trace 0.74
Sodinm snlpbato .. . 0.03 0.02 0. 02 0.02 0.08
Caleinm sulphate . (1705 U 0 DR (RO PR P P,
Sodium ¢hlovide. .. 0.43 0.01 0.01 0.02 0.13
Potagsium chloride.. 1 R e F T .
Aluminium oxide .
Silica ...l
Organic wmatter........
Total
Palmyra Springs.
Constituents. Lowe's Springs.
Bidwell Zenobia's Eyeo
' Spring, Fountain. Spring.
Spring No. 1.| Spring No. 2. .
. Grains Graing Grains Graing Graing
[} per gallon.® | per gallon. | per gallon.® | per gallon.® | per gallon.

. Sodinm bicarbonate........... 1.28 ) 1.57 0.18 0.16
Caleium bicarbonate .......... 12,72 2,22 12.85 0. 86 .
Magnesium bicarbonate. ...... 5.77 5,54 10.14 7.92,
1ron DICATDONAL evneneonre ot eeaeien e ferreeiaceee | 0083 eeiieiieins 0. 06
Sodinm sulphate c.ooeeoon..... 1.19 1.14 0.40 0. 64
Calcimm sulphato . s 0.79 0.30
Sodium chloride. . . 1.27 1.22 0.43 0.21
Iron oxido......... Trace Trace |oeeeeenoaieiai]ennas e Y P
Aluminium oxide «coevoeiiiii]iaaineiiiii e 0.22 0.10
Silica ....o.... 1.11 1.08 0.91 0. 61,
Organic Matbor.ccooovvvirreailoeicinarnieailoiieienmanenesfomniemianinieniinaiin, 0.35

Total.coeereeniiiaian, 23. 34 22.43 25. 92 20. 30
t
B . St. Croix | Schweick-
Coustituents. Oakton | Rahr'g Av. | Richmond | Sy hardt’s
Springs. | tesian Well. Spring. Spring. Spring.
Parts in Parts in Parts in Graing Partsin
: 1,000.f 1,000.0 1,000.8 per gallon.® 1,000.~
Sodium bicarbonate .. 0.0L .o ceniinnan. 0.04 0.79 0.01
Calcinm bicarbonate ... 0.24 0.43 0.45 11.19 0.21
Magnesinm bicarbonate. 12 2 P, . 33 . 3
Tron bicarbonate .....
Sodinm sulphate ...
Calcium sulphate...
Magnesium sulphate .
Totassium sul ]hato e e Y B
Sodinm chloride Trace |.ceeeeeaceea-. 0.02 0.05 Trace
Potassium chloride. ............... (V1) N PR PP O
Caleium chloride .voovveeii i fieean it 0.38 L
© Alumininm oxide Trace |.ccvenennenn-. Trace 10,49 ...,
Silica «.ooenniiiis 0.0 0.02 0. 02 0.27 0. 03
Organic matter................ Trace |ceceeraniances 0.04 Trace Trace
Total.ceeieiiiiiieat, 0.50 3.30 0.96 20. 56 . 0.42
*@G. Bode, xnn]vst 4G. Bodo, analyst (Sopt. 9 1875). EJ . Grarner, analyst (1873).
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Analyses of mineral springs in Wisconsin— Continucd.

Shealtiol : ine.| Sheridan | Siloam

Constituents. S};llllx::g;l Sheboygan Mineral Spring. sprﬂ;‘:& Springs.

Grains Grains Grainsg Grains Parts in

per gallon.e | per gallon.b | per gallon.c | per gallon.b 1,000."
Sodium bicarbonate. ..... 0.76 0.02
Calcium bicarbonate 6.44 0.22
Maguesium bicarbonate. . . 36 0.13

Tvon bicarbonato.........
Manganese bicarbonate . .
Sodium sulphate .........
Calcinm sulpbate ......
Magnesium sulphate. ..
Barium sulphate .......
Iron sulpbato ............

Calciumn phosphate.......

Sodiam biborate ..............
Sodinm chloride. ...l
Potassium chloride.....
Calcium chloride.........
Magnesinm chloride .....
Lithinm chlor.de.........
Sodinm bromide..........

Aluwminium oxide ...
Silica..ooavieaan...
Organic matter...

Sodium jodido........coooo..o. .

Totalooovoiiiiiieniianns
S i Wells,
Sparta Mineral Wells %‘Ie\lu lah or et
. Silarian arriman’s esta
Constituents. Spring. Magnotic Artosian \ %\Ilqoml Spring.
Well. Well. prings.
Graing Grains per Parts in Parts in Graing
per gallon.® | imp. gallon.© 1,000,2 1,000.0 per gallon.b
Sodium carbonabo ..oeeneenees ] i 0.: -
Sodium bicarbonate 0.03 [ceeeerinannnn

Calcium ¢arbonate ...
Calcium bicarbonate .
Magnesinm carbonate .
Magnesinm bicarbonate..
Bavium carbonate. .....

Strontinm carbonato .
Lithium carbonate ...
Ammonium carbonate
Iron carbonato ......-
Iron bicarbonate ...

Manganeso carbonate .
Soedium sulphate ...
Calcinm sulphate...
Magnesium sulphate
Potassium salphate .
Sodium phosphate. ...
Aluminium phosphate .
Iron phosphate......
Manganese phos
Hydrie sulphide.
Sodiam chloride.
Calcium chloride
Sodium iodide. ...
Alumipium oxide
Silicw ..naenn .t .
Organic matier................

Total.....oooeeieioiaaae,

= G. Bode, analyst (1884).
bG. Bode, analyst.

¢C. F. Chandler, analyst (1876).

°J. M. Hirsh, analyst (1876).

4 Walter S. Haines, analyst (1880).

(284)
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Analyses of mineral springs in Wisconsin— Continued.

Artesian
Waterloo Ttloy Mineral Park
Constituents. Mineral White Rock Spring. Mineral Well, Sprin
Well. Spring. | Prairie du [ SPFIRE:
! Chien.
Partsin Graing | Grains per Partsin Graing Graing

4 1,000 |per galjmlzs‘ imp. gaum% 100 ° per galion.d | per gallon.”

Sodinm bicarbonate. ........
Caleium ....co......
Calecium carbonate. .
Calcium bicarbonato. .
Magnesivm . ..
M'wucsmm [
Mngncsunn bicarbonato
Irap bicarbonate..
Sodium sulphate. .
Magnesium snlphato. .
Potassium sulplmlo
Caleinm sulphate ..
Sodium nitrate. ...
Sodium chloride ...
Calcium chloride......
Magnesium chloride
Lithium eblovido .....
Trotassium chioride ..
. Sodium bromide ...
Sodium phosphate
Aluminium oxide ...

SIlCA «eeeenreeeeeeannnn. 9.02 1.04 104 % odotar-d 2840 0.8106
Alimina. . .ooooioiiiiiiiin i e . 0304110
TUndeter-
Tron ...oiomiiiiiiiie e e T P { mined
Soditm .coveviiiiiiianeannn. Traco
Chloring . ...o.oeienncnnnnnn. . 0005000
Sulphuric acid . 0013100
Catbonic acid............... : . 0118600 y .
Organic matter «............ . TFACO |cceeemnunnnn
T . 0240322 137. 0348 3. 8579
2@, Bode, analyst. C. Dwight Marsh, analyat (1885). ¢ Prof. Daniels, analyat.
»T, Campbell Brown, analyst (1874). "G Bods, analyst (1876).

(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 watér 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 amouunt of sulphates
and considerable silica. ) .

Mineral springs of Minnesola.

Character of the

Remarks.
water. LemAarks

Name and location.

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

Big Stone Lake, Big Stone County ...cccoufeeeeoifoanean [vuenn. Saline ... ...... L
L’r%mn’s Mineral Spring, near Minnoesota | 1 [........[...... Calcic.... ...... Local reputation.
City, Winona County.
Calcareous springs: .
Insection 22, Osborne Township, Pipe |......{........|...... Calcie ... ......
Stone County.
Near mouth of Big Stone Lake, Big |......| -o....|.oo.. Calcic..........
. Stone County.
Carbureted springs : :
Near Freeboru and Alden, FreebornCo.|.
Chalybeate springs :
On south branch of Cottonwood, near |..
Amiret, Lyon County. .
In sec. 16, Holly Township, Murray Co.|.
Tu Home Township, Brown County. .. .|.
In sec. 14, Kiester Township, Ifari-
bault County.
At southwestern end of Lake Benton,
Lincoln County.
+ At western end of Lake Benton, Lin-
coln County. '
Tn sec. 5, Otisco Township, Waseca Co.
In sec. 9, Otisco Towuship, Waseea Co.|.
In sec. 22, Manyaska Township, Mar-
tin County,
At Schwartz Lime-Kiln, Ottawa Town-
_ship, Le Sueur County. - .
In Stately Townshi]f: Brown County..f.eveiifooeniin]ionoidimeaneaionnnnaas.
In sec. 30, Swedes Forest Lownship, | oeeei]ieeriei]oaneei]oommanmecdoniaans
Redwood County.
Chalybeate and sulphur springs :
In Muarray County, three miles gouth [......|...... . .o feceoeiiiiaaaii.

Do.
Do.

of Walnnt Grove. .
Geisinger Spring, Rochester, Olmsted Co..] 1 |........ 45 feieiiiiiiiaa, Local resort.
Tumboldt Salt Well, Kitt8on Co..oocvvnverfieaeifiii oo fieofomeaaaaaeeevennas 3
Inglewood Springs, Minneapolis, Honne- | 3 156 |...... Alkaline........ Usedcommercially

pin Connty. ’
Bineral springs:

InPope County..... ................
Mineral Well, Tracy Station, Lyon County.
Owatonna Mineral Springs, ‘near Owa-

tonna, Steole County. ’

Salt Lake, Mehurrie (?) Township, Lac- |[......0........0...... Alkaline........
qui-Parle Conuty. ’ :
Saint Vincent's Salt Well, Saint Vincent, |......|..cceeieeea]ionaceianranianan,

Kittson County. ’ . :
Sulphur Springs, section 20, Eden Town- 2 O P
ship, Pipo Stone County. - -

Chalybeate .....
..| Saline ......
Alkaline, calcic.| Resort.




PEALR.] : DAROTA. 159

Analyscs of mineral springs in Minncsota.

Owatonna Mineral Springs. |

Bryan's
Constituents, Mineral I'S'g]fi;m:d
Vichy Name Spring. prings.
Spring. unknown.
Graing Grains. Graing Graing
per gallon.® | per gallon. | per gallon. | per gallon.
Sodium carbonatoe..... 2. .
Sodium bicarbonate... ferrieaisanas
Caleinm carhonato. cooivaeeano .. e
Caleium Hicarhonato . vemeeeieeaievanneaann. 16. 37
Magnesinm carbonato....... F RO N
Magnesium bicarbonate.ceees covviencenannnn. 8.40
Potasginm carbonAto. coecee caeaeearennecaenas]iananaianonn.
1ron bicarbonate. coeevn i iieei i e
Lithinm carbonato. iveeeevenareccennenaan. ot

Caleinm sulphate covevee e i i iiiee el
Sodinm salphate. .o iiieiciiiiiionannonn.
TPotagsiwm sulphate..ooonveaana e,
Sodium chlorido . covane vemeeniamnneiiaaaaian,
Potassim DitPabo- voveen coarievnnnrieaaianns
Calcinm nitrito .
Tron oxade . heceseeaieans
Alumina. ..
Manganese bica g
Sodinm phosphate . ...

Trace

Calcium phosphiate ceceeeooieniianniiaiiaa, feeeneianaaan
Sodium iodide . .... . Trace
Organic matter .. . Trace Trace
Thosphates .. P Ceemmeineeaas PACCE | eccmecaeaaanes
Siliea.... .. . 179 1.12 0.95 1.22
Freo carbonic 2Cid . ceevueieieiiaiienna.. Z %7 S PR RPN I caereeaiaaas
Total o i e 85. 02 22. 82 18.40 16. 56
. Well at Tracy| Big Stone Humboldt
Constituents. Station. |  Lako. | Salt Woll
Graing Grains Graing
. per gallon.d | pergailon.e | per gallon.e
Sodium carhonate .ocaveeevann.. e feenceeaaee e Traco
Calcium carbonate -......coeoinnaann PPN 41.25
Maguesinm carbonate. 14.70
Iron carbonato..... PPN

Calcium sulphate
Sodinm snlphate .
Magnesium sulph
Potassium sulphate
Maguesinm chforide. Y
Sodium eh1orido - oo ou i Trace

Calcium chloride ...ooooi i i ceneeeee e
Potassinm chloride. .
Iron protoxido.....

Ahunina ...

Total . e i e e 156. 46 32.28 3, 336. Ga
*Tnno Sander, analyst (1875). 4. A. Mariner, analyst.
PWilliam A. Noyes, analyst (1882). eJumes A. Dodge, analyst (1884).

¢\William A. Noycs, analyst (1883).

DAKOTA. w

/
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 suflicently developed to have much attention directed to the sub-
jeet. Insomeof the southeastern counties are springs and wells in which
the water is said to be chalybeate, but correspondence with persons

: (28T
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in that scction 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 Jeoney, 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 Dblue 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.

. ‘., ..
W& |4
2 @ &
& a
21 2. |8
Name and location. % | 82 | £ Cl"‘ri‘vcé‘te:l_"f the Remarks.
B a 8 '
g | 4 g .
B | B g
] - @
a4 | = 3]
Aberdeen Artesian Well, Aberdeen, Brown [......f..ccooi]ieeees]icmmancneaanianat
County.
Acid springs:
On Beaver Creek, Custer, Custer Co...|. ... ..o ool oo ...
Near Buffalo Gate, Custer, CusterCo..|......{........loeo ...
At Devil's Lake, Ramsey County .....{......f......|...... Salino
Artesian wells: ’ [
At Clark Centre, Clark County...... P U DU SR Caleic .on. onnnn
At Devil's Lake, Ramsey County......f. ... |.ccn.en «----.] Sulphur,chalyb-
eate,
At Saint Lawrence, Hand County.....|......feeeeunn. ceeestf Saline ..., ooo...

Dakota Fot Springs, Hot Springs, Fall [......l.co...o o). Resort.
River County.

Dunseith Mineral Spring, Dunssith, Ro- 1

lette County.

Gary Mineral Spring, Gary, Deuel Co..... 1
Mineral springs or wells :

In Bon Homme County

In Fall River County -

In Turner County......

Near Ree Heights, Hand County.....

On Medicine Creek, 30 miles east of |..

Pierre, Hughes County.

Saline ..

N(éu' Missouri River, at Pierre, Hughes |......|........[...... Alkaline, saline.

Sounty.

At foot of Bluff at Pierre, Hughes Co..}.._...1...... ... Saline ...... ....

On west shore of Big Stome Lake, |......|l........|-..... Chalybeats, ca:-
Grant County. cic, sulphar.

Salt springs :
ear Grafton, Walsh County..........

Near Pembinn, Pemabina Connty ......]...... i Unimproved.
Sulphur Springs, Devil's Lake, RamseyCo.i 2 [|.......oceeliooiiaaiiln
Wamduska Lake, Wamduska, NelsonCo..| 1 |[. . Saline..........
Wessington Springs, Wessington Springs, : N PR P Chalybeate and | Resort.

Jerauld County. sulphureted.
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Analyses of mineral springs in Dakota Terrilory.

Artesian wells. Mineral Springs or wells.
Constituents At Aber- | At Clark | At Saine | NGUARO |0 VO ol Lo
deen. Centre. | Lawrence. Spring. | at Pierre. | Pierre.
Graing Graing Grains Graing Graing Grains
per gallon.s | per gallon.® | per gallon.b | per gallon.® | per gallon.b| per gallon.b

SHiea ooeniiiniiiieeeee . 0. 9911 1.63 1.99 3.47 1.563 1.33
Tron oxido .covuncievenaaa...
Iron protoxide ..............
Aluminn . oo i
Calcium earbonatoe........ ..
Calcium bicarbonate........
Sodium carbonato..........
Magnesivm carbonate ...... 0. 0611
Sodinm chlorido ....... ...| 88.8609
Magnesium chloride....... oooooiaees
Potassium sulphate.. | 17.7780
Caleinm sulphato......... .l
Sodium phosphate . Traco
Sodiuwm sulphate. 49, 4604
[ T1 R PO,
Volatile matter.............. 0.8123

Total .oovnvenivaanas. 128, 2205 14.58 267. 70 64,37 178.05 25.61

v Erastus G.-Smith, analyst (1885). vG. A. Mariner, analyst.

IOWA.

" Mineral springs are not of common occurrence in Towa, although 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 resalt of direct correspondence with the dif-
ferent spring-owners and local authorities.. The springs are of 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.

Mineral springs of Iowa.

& B
P
o a1 8. ¢
=
Namo and location. k| &% |2 Chmv-va::g: of tho Romarks,
g 5% |§ '
&
8 3 g
G 5} 3]
AR BT
o
Acid Spring, at coal mine on Blaff |......|........ JR N R

Creek, Monroo County.
Avrtesion wells :
At Webster City, Hamilton County
At Farmington, Van Buren County
At Flarper’s Ferry, Allamakee Co .
At Keoknk, Leo County..ocovnnen.
Seven miles Dbelow Davenport,
Scott County.
At Dubuque, Dabuque County....|...... [ I Slightliv sulpha.
' roted.

At Lansing, Allamakee Connty ... J......f........ R

At MceGregor, Clayton County. ...[.coooi].ononan R .
Chamberlain (or Storm Lake) Mineral 3 12000 |48 | Saline .... .1 Local resort.
Springs, Storm Lake, Bueoa Vista Co.

Cherokeo Maguetic Mineral Springs, |......[........ S Used commercially and
Cherokee, Cherokeo County. a8 a resort.

Colfax Mineral Springs, Colfuax, Jasper 8 960 | 52 | Saline, chalybe. Do.
County. ate.

Dunbar’s Mineral Spring, mear Col- 1 100 | 56 | Calcic ..ouunn.. Sold to limited exten!
lego Springs, Pago County. and used as a resort,

Big Mincral Spring and Flowing Wells, 5 [ 6,400 |33 Jimeeneiiiiiiinnaan Used locally,

Rosenkrans Park, Wobster City,
Hamilton County.

Bull, 32—11 (289)
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Mincral springs of Iowa— Continued.
a ) [
. b a 3
&) 2c | §
Name and location. ] &3 |2 Ch““ff::&““”" Remarks.

R '
ElE IE|
7w | & =

Gvpsum Spring, Fort Dbdge, Webstor [......feeenee-.]. .o ..| Alkalino........

ounty.
Henryson's Artesian Well, Story City,
Story County. .
Towa Acid Spring, Eddyville, Wapello
County.
Kinersly's Well, 1 mile from Keosan-
qua, Van Buren Copnty.
Linwood Spring, Linwood, Scott Co ..
Magnetic Spring, Lehigh, Webster Co.
Maulsby’s Spring (well), 3 miles north
of Dexter, Dallas County.
AMineral springs:
At Fellow's Grove, Carroll County .
At Towa City, Johnson County ....
Near Big Spring, Wayne County..|.
Mineral Wells (artesian), north of
Ames, Story County.

Ottnmwa Medical Springs, Ottumwa,
Wapello Connty.

Phenix Mill Sulphur Spring, Daven- |.
port, Scott Connty.

Prospect Park Mineral Springs, Des |.
Moinces, Polk County.

Siloam Springs, Towa ¥alls, Hardin Co.

Sulphur and Iron Wells, Howard Co ..|.

Sulphur Springs, Sulphur Springs,
Buena VistaCounty.

Watkins's Artesian Well, Story City, |.
Story County.

16 |oeeenins ‘47
1 40 |54
"2 | 420 |48
T RS

' Chalybeate . .. ’

Alkaline, saline

Alkaline, caleic.

.| Carbureted and

calcie.

Unimproved.

Local reputation.

Resort.
Used locally.
Local reputation.

Unimproved.

Unimproved, one is sup-
posed to have medici-
nal effects. .

Used asarvesort and com-
metrcially.

Sanitarium.

Uninproved.

Analyses of mineral springs in Iowa.

Colfux Mineral : N : Mineral
. St Duanbar'sMin-| Towa Acid |Artesian Well, Yt
Constitucnts. 1?1[“6“ 3‘(12,1‘)1 oral Spring. Spring. Farmington. lgl\)vl;:‘{(-}'xgs}c;
.C. o). .
Gra'gg)a Graliins . G’frmi;zs . Grams . Grams
er gallon. ® er gallon. er gallon. © er liter. iter, @
Magnesium carbonate.... pg PN perg 3.81 i ? .“1?6'!“_&501‘
Calcinm carbonato .. 17.51 3
Tron carbonate . ... 0.67
Sodium sulphate .. .. 78, 86
Potagsinm sulphate 0.41
Mugnesiom sulpbato..... 31.87
Caleium sulphate ... .... 13.07
Iron sulphate .....
Sodium chloride
Magnesiom chloride......| ...
Magunesinm bromide . ...
Caleiom oxidGeeaean.oont

Iron oxide
Magnesium oxide ...
Sodinm silicate. ...
Silica ...... .
Alumin
Snl{)lmric
Lithia

Ammoninm crenate
Organic matter

Phogphoric acid
Hydvochloric acid
Tron

Gas.
Carbonic acid

’(:';_wic inches.
. © 42,30

‘a. Hinrichs, anatyst. ®J, H. Wright, analyst. ©J, H. Seibel, analyst (1862). ¢ Rush Emery, analyst,

‘

(290)
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Analyses of mineral springs.in Towa— Continued.
. . Chamberlain .
Gypsum  |Artesian Well,|Artesian Well,| ~ Cherokeeo
Constituents. Spr?})g, Fort Harper's near Daven- |°F Sﬁﬁ‘;‘n;r{:f‘.kﬁ Magnetic Min-
Dodge. Ferry. * port. Springs. eral Springs.
Grams Grams Grams Grains Qrains
per liter.* per liter, s per liter.® per gallon.® | per gallon.c
Magnesium carbonate....|....... IR PRI R ) X . J SR 8.21,
Calcium carbonate . ......
LMo ceneii i
Tron carbonate ....... ...
Sodinm bicarbonate ......
Sodiwm carbonate ........
Sodin@..c.ooeiaaaa P
Sodium sulphate .......
Potassinm

Magnesia. ...
Lron phosphat
Chlovine ...... ..oo...
Sodinm ehloride
Magnesium oxide ....
Calcium oxido........

Alumina
Sulphuric.acid .
Organie matter ...
Ifydrochloric acid....
Iron and alumina oxides..
Carbonic ncid for magne-
it
Hydrogen for the magne-
LiEN

Total. :cooanian ot 1,68 - 0.41 1.02 50. 95 27.93
Gas. .
COubic inches.
Carbonic Qioxide . ..ooveei]eeeeen el ieeei]ommaneeninonaa]eiiaiaiiienea et .
. Ottumwa Med-| Henryson's Watkins'’s Siloam
Constituents. ical Springs. |Artesian Well.|Artesian Well.|  Springs.
Grs. per gall. |Gms. per liter." |Gms. per liter. f| Grs. per gall.s

Magnesium carbonate ........v.ceivannn. ! 30. 80 0.1134 0.1246 [........o.....
Calcium carbonate. ..o.o.ooooiiiaiiiil, , 22.26 0.1910 0. 1990
Iron carbonate. .....oooeiiiiiiiinnantn. 294 .ol F N
Sodinm bicarbonate....eevevvviuiieniian|iancnniaaiii . R
SoGEUM ceeein e 0. 0417 0.1155
Caleinm DICarbonate . .ooeeeneneeceeeieaafoencnescocrenne]iaceecacaasiani]eceneaaias aeen 18. 1116
Magnesium bicarbonate ..........cccvieefimeerreinaiie]iccnaeiianinacicaean.. 10. 2316
TProtoxide of iron bicarbonate . 0. 0702
Sodium sulphate..... 0. 4270
Potassium sulphate . .on
Calcinm sulphate ......o..oooaoo.
Sodinm chloride ............... 0. 0750
Silict . .oieiei i i eieana . 0. 8200
Alaming.. ...l Trice 0.1170
Ovganic matter .. ......... Trace
Iron and alumina oxides .oc.ovecivacnieifieeneeaaeaccs 00,0135 | 0.0060 |oaeiieniaena..
R D 0.0009 l.eevecervnnnnn.

131 71 Y 356. 45 32.3617

0. 4710

2Rush Emery, analyst.

b Walter L. Brown, analyst.
¢John W. Draper, analyst (1881).
4 With loss,

(291)

e Jamas Carter, analyst (1883).
f I, W, Clarke, analyst (1885),
£ Gustavus Bode, analyst.
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MISSOURL

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 directcorrespond-
ence with the spring-owners.

Mineral springs of Missouri.

Character of the

Water. Remarks.

Name and location.

Number of springs.
Flow in gallons pei
. hour. !
Temperature, Fahr,

Alum wells: o | °
In section 3, township 32, range |.... ;
29, Barton County.
In section 35, township 33, range |.... i
29, Barton County. °
In section 23, township 33, range |....|ceceeeenn. B
83, Barton County.
In Milford, Barton County.......|....
Arlington Springs, 8 miles south of | 20 |.......... 65 | Saline, sulphu- )
Marshall, Saline County. reted, &c.
Arnica Springs, near Stockton, Cedar |....
County. | |
Aurora Springs, Aurora Springs,
Miller County.

Belcher’s Artesian Well (2,199 fect), }
Saint Louis, Saint Louis County.

Bethesda Springs, near Stockton, Ce- |....

dar County. .

Big Salt Springs, West of Marshall, |.
aline County.

Blankenship’s Medical Springs, 23
miles north of Houston, ‘Lexas Co.

Boone's Lick, Boonesborough, How- |....
ard County. .
Bowsher Mineral Spring, 1§ miles|....
north of Princeton, Mercer County. : -
Bratton Spring, near Columbia, Boone |....[eeeeevan)ivener|imerieammneeaaaans
County,
Buffalo Spring, near Louisiana, Pike |....[.cccee..n. [
County.
Burkbart’s Spring, 2 miles west of ... .cceeeioi oo fiiiriiiiiiiiaaaa.
Franklin, Howard County.
Cedar Springs, 7 miles east of Eldo-
rado Springs, Cedar County.
Chalybeate springs:
On Hog and Hazel Creeks, Adair |.
County.
East of Butler, Bates Connty ....
In section 9, township 83, range |.
28, Cedar County.
In section 22, township 34, range |.
28, Cedar County.
At Drifping Spring, Boone Co...|....[ceeeensenfierns]iannnn PSR PR
At Twin Springs, Boone (%) Co..|....|cceeuu..n. R R assasnenses ¢

Resort.
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Mineral springs of Missouri — Continued.
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& 5 =]
&) 2 4
= 24 £ | Character of th
Namo and location. S| &5 ] oL the Remarks.
° S ] water.
g| 8 g
= =N
g B g
o 2 o
' z 2 3]
(4

Chalybeate xp'rinﬁ— Continued.

Near Mount Mor| ;

Six miles north of Kuobuoster,
Johnson County.

Ten milos south of Warrensburg,

Jobunson Connty.

In section 12, township 62, range

10 west, Knox County.

AtLexington, LaFayette County.|.
On Bryaunt's Creek, LincolnCo...|.

Necar Louisville, Lincoln County.
West of Sharpsburg, Marion Co..
At Jacksonville, Randolph Co ...
In section 34, towpship 64, range
21, Sallivan County. .
West of Osceola, Sant Clair Co..

Near Smithton, Worth County...|.

Chotean Springs, 10 miles from Boon-
ville, Cooper County. .

Cheltenham Springs, Cheltenham (?),
Saint Louis Connty.

Clark’s Sulphur Springs, 5 miles from |.

Warsaw, Benton County.
Climax Springs, Climax, Camden Co..

Cole's Springs, Marshall, Saline Co. ..

Columibia Chalybeato Springs, Boone
County.

Copperas or Sweet; Sulphur Springs,
Sece. 33, 1. 51, R. 2 W., Lincoln Co,

Crystal Springs, McDonald County

Davis’s Sulphur Springs, Pike Co...

Dawson’s Springs, East of Osceola, |.

Saint Clair County.
Dixon Springs, Cureall, northwest
of West Plains, Howell Co.

Tldorado Springs, Eldorado Springs,
Cedar Connty.
Xldorado Springs, section 1, town-
ship 21, range 5 west, Oregon Co.
E)(k Springs, Klk Lick Springs, ike
County.

Ellis ‘V(le near Novada, Vernon Co..

Excelsior Springs, Excelsior Springs,
Clay County.

Fairview Mineral Spring, Denver,
‘Worth County.

Fike's Lick Spring, 2 miles from Elk
Lick Springs, Pike County.

Ford Springs, on Big Ransom, Pike |.

County.
* Gorcham’s Lick, Randolph County. ..
Hagenbush Spring, Cabool, Texas
County.

Harriman's Sulplhur Spring, Cooper |.

County.

Houtze's Sulphur Springs, section 1,
township 36, range 29, Vornon Co.
Hunter's Epsom Well, Nevada, Ver-

non County.

Indian Springs, Indian Springs,
McDonald County.

Jericho Springs, Jericho, Cedar Co...

Landreth’s Mineral Well, Knox City,
Knox County.

Le Qutre Lick Springs, west of Dan. |.

ville, Montgomery County.

iab, Harrison Co.[.

57

48 {to
673

100 |......
1 |eeen..

Saline, sulphu-
réted, chalyb-
eate.

Chalybeate

Salinef.ee.ae....

Chalybeate, sa-
ine.
Salinef..... neeen

Saline, chalybe-
ate.

Has local reputation,
but no improvements
at present.

Resort.
Do.

TUnimproved.

Resort and used com-
mercially to somo ox-
tent.

TUsed as a resort and
commercially.

Resort.

Summeor resort.

Resort.

Unimproved.

Resort to a limited ex-
tent.

Local resort.
80rt.
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Iineral springs of Missouri— Continued.
.t e .
~ 1ENE
gl = &
12| 2. g :
Name and location. s g5.| & (A:ar::m;rof the Remarks.
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Lewis Spring, 13 miles from Glasgow, |.

Howard County.
Lindsay’s Lick, near junction of Big
and Little Ramsey, P’ike County.
- Louis Spring, Greeufield, Dade Co ...

McAllister Springs, on Dlackwater |.

Creck, Saline County.

Meramec Springs, ncar Nagby, Saint |.

Louis County.

Merriwether’s Epsom Springs, Pike |.

County.

Mineral Springs, Panacea, Barry Co..|..

Mineral springs :

Six miles east of Cassville, Barry |.

County.

In section 18, township 40, range |.

32, Bates County.

In section 22, township 40, range |.

29, Bates County.

In Elston, Cole County...........

Near Elston, Cole County........

Two miles from Knobnoster,
Johnson County. .

Three miles northwost of War- |.

rensburg, Johnson County.

Near Spring Hill, Livingston Co.|.

Oneand one-half miles from Lane's|.

Prairvie, Maries County,
Tu McDonald County

On BlackwaterCreek, near Tenny |

Creek, Saline County.
Near Houston, Texas County
Eight miles southeast of Mar-

shall, Saline County.

Neur Glasgow, Howard County ..

Minoral Well, west of Crescent Hill, |-

Bates County.

Mint Spring, 5 miles northeast of |..

[Hartville, Wright County.
Monagaw Sulphureted Springs, 10

miles from Osceoly, Saint Clair Co.
Montesano  Springs, ncar Sulphar

Springs Landing, Jefferson County,

Mooresvillo Mineral Springs, Moores. |.

ville. Livingston County. }

Nevada Mineral Springs, Nevada,
Vernon County.

New Baden Springs, 12 miles west of
Kirksville, Adait County.

Osccola Springs, % mile from Drip-
ping Spring, Boone County.

Paris’ Chalybeato Springs, Paris
Springs, Lawrence County.

Quitizan Red Sulphur Springs, near |.

Quitman, Nodaway County.

Randolph Medical Springs, Medical }
Springs, Randolph Co.

Reiger Spring, Mercer County, near
Lineville, Towa.

Rocheport Snlphur Springs (or Adams
Springs), Rocheport, Boono County.
Salt Springs, Salt Springs, Saline Co.
Saratoga Springs, Saratoga, McDon..
ald County.

Siloam Springs, Siloam Springs,
Howell County.

...... 51
150 GO
825 47
5004+ 62
250+| " 50

52
, 2004- %tn
54
40 50
. 50
...... { to }
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Sulphureted,l‘sa.-
line.

reted.

Saline, sulphn-
reted.

Calcic, saline....

Sulphureted ....

Alkaline, calcic.

Saline ...

Sulpho-saline . ..

. Alkaline, saline.

TResort.

Used commercially and
as a resort.

Resort and used com-
mereially.

TResort.

Once aresort, now unim
proved. ’

Resort.

Used commercially ane
as o resort.

Resort nnd used com-
mercially to some e

tent.
Local resort.

Resort.
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Spaulding Springs, Ralls County, 12 | 4 2,400 |...... Saline, chalybe- | Resort.
miley southwest of Hannibal. ato.
Stice's Spring, 3 mile frond Dripping {....f.eeeere]ocaaiifennns R
Spring, Boone County. .
Saint Lounis Artesian Well (3,843 feet), [ 1 [.......... 105 | Salino, calcic ...
Insano Asylum, Saint Louis, Saint
Louis County.
Sulphur Springs, Sulphur Springs | 3 100 45 1 ceeecannnn. seane-| Once used as a resort.

Landing, Jefferson County.
Sulphur springs:

In section 27, township 34, range |.

30, Vernon County.

In section 16; township 35, rango |.

29, Vernon County

One-half mile north of Wright |.

City, Warren County.
In Marion County................
In eastern part of Bates County.
In Benton County................
‘I'wo miles from Elston, Cole Co..
- In Cooper Count;

Noar Fayette, Howard County...|.

In section 33, township 49, range
15, Howard County,

Near Franklin, Howard County..

In Jeflerson County..............

On Cuivre River, Lincoln County.

On Lick Creck, northwest of Ely, |.

Marion County.
In section 6, township 53, rangoe 1
west, Pike County.
At Saverton, Ralls County
Trabues Lick, near Spencer
Creck, Ralls County.
Insection 33, township 56, range 5
west, Ralls County.

On Davis Creek, Saline County ..|.
Five miles west of Osceola, Saint |.

Clair County.
Twonty miles from Saint Louis,
Saint Louis County.

In section 23, township 34, range |.

30, Vernon County.

Sulphur Well, section 18, township |.

40, range 32, Batos County. .

Sweet Springs, near Huntsville, Ran- |.

_dolph County.
Sweet Springs, near Brownsville, Sa-
line County.

Twin Springs, McDonald County ....|.
White Sulphur Springs, 15 miles |.

northeast of Osceola, Saint Clair Co.

Whito Sulphur Springs, 8 miles from |.

Warsaw, Benton County.

Zodinc Springs, Zodiae, Vomon}
“County.

roted.

.

Saline, chalybe-
ato. v ;

Unimproved.
Do.

Used commercially aml
a8 o rosort.

Resort.

A3
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Analyses of mineral springs in Missouri.

. Aurora e Tk Bowsher Min- Bratton Burkhart's
Coustitucnts. Springs. Boone's Lick. | ") Spring. . Spring. Spring.
Grs. per gall. | Grs. per gall.® | Grs. per gall.b | Grs. per gall.c | Grs. per gall.»

Calcium bicarbonate .._..{......... s ee . 5980 -

Magnesium bicarbonate..f..c............|- 0. 9089

Iron carbonate .........-. 5.130 |. R

Ferrous bicarbonate......feeceuaneneaa... 4.7639

Manganese hicarbonatle .. [ieeeee.voeninzfoeeenniiiol. 0. 0655

Sodium sulphato . ..-.....
Calcinm sulphate .
Magnesium sulphate. . ...
Totassium sulphate ......
Aluminium tersulphate ..
ITrerrous sulphate.........
Calcium phosphate
Sodinm chloride.....
Calciam chloride. ..
Magunesium chlorido
Aluminium oxide .
Lithia.............
Teorrous oxide .....
Silica. ceevenain..
Carbonic acid .....
Free carbonic acid

36.74 [ceeen. ool
0.0246 |oooennena i
1. 0973 131,

b TE: ) D 20.878 1,173. 03 22,1441 187. 53 1,428.19
I oﬁstib onts Choteau ng};“ﬁg;a Climax Ellis Well, | Alum \Vcll,
uents. Springs. o Springs. Novada. Miltford.
Springs.
|
Parts inol,l(;ﬂdo.d Grs. per gall.® | Grs. per gall.t | Grs. per é;asll.- Grs. per gall.®
. 174 [ PN 5. 80

Calcium carbonate .......
Calcinm bicarbonate .....
Magnesinm carbonate.
Iron carbonate ......
Iron bicarbonate ..
Sodinm sulphate ..
Calcium sulphate ...
Magnesinm sulphate
Sodium chloride. ..
Calcium chloride
Potassium chloride. .
Magnesium chloride
Calcium oxide.......
Magnesium oxide .
Alumininm oxide .
Silict....uu.nena.
Sulphuric acid
Carbonic acid .
Sodinm .....
Potassinm.
Jodine...
Bromine.

9. 007

72.00 69. 13 173.91

» Regis Chauvenet, analyst.
b Paul Schweitzer, analyst.

4 Litton, analyst (1853).

H, W. Wiley, ana.yst (1882).

e Paul Schweitzer, analyst (1873). & With iron oxide. .

¢ Paul Schweitzer, analyst (1874).

(296)
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Analyses of mincral springs in Missouri— Continued.
Sweect Sprin gf] near Browns-
Fairview Harriman’s | Landreth’s vie
Constituents. Mineral Sulphur Mineral

Spring. Spring. Well. Akesion Sweot

Spring, Spring.
Grs. per gall.a |Partsin 1,000.5 Grs. per gall.e | Grs. per gad.d| Grs. per gall.d
0.122 32. 65 9,56

Calcinm carbonate
Caleium bicarbonato . ...
Magnesium carbonate....
M'mn(’s\um bicarbonate..
Jrou carbonato
Trou bicarbonate.........
Manganese carbonate ...
Sodinm sulphate
Caleium sulphate
Magnesium sulphate.....
Potassinm su]p{mtc
Bavium sulphate
Caleium phosphate.......}.
Magnesinm nitrato. ......|.
Ammonium nitrate
Sodiwm ehlovide..........
Calcinm chloride
Potassium chlorido......
Magnesinm chlorido ...
Lithium chlorido . ........
Magnesinm bromide.....
Aluminium oxide

40.25

Organic matter. .........
’ Total..ooovinenne.n. 69. 39 20. 581 118. 67 1,061, 94 152. 2
" Mogresville N > s
. A TORY . . ¢w Baden Prewott's
Constituents. Spll]‘;fllg asl. Lewis Spring. Springs. Well,
&
Grs. per gall.e | Grs. per gall.! | Grs. pcrgall o | Grs. per gall.!
Calcinm carbonate 23.71 13.93

Caleinm bicarbonate ..
Magnesinm carbonate ...
Md"m\slum bicarbonato ...
Tron bicarbenate
Manganese bicarbonato ...
Sodium sulphate
Calcium sulphatoe .
Magnesium amlpb.tto
Paotassinm sulphate ...
Aluminium sulphato
Calginm phosphate ..
Sodinm c{xlnm lo

Calcinm chloride
Potassium ehlovide ...
Alvminium oxide ......
Silica
Tree carbonic acid .
Toding .ovceueeevnaan..
Organic matter .
Loss

s Lord and Stouteuhurg, analysts.
bLitton, analyst.
cPaul Schwemzer analyst.

(297)

d Charles P. Williams.
¢ Wright and Merrell, analysts (1881).
f Rogis Chauvenet, analyst,
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Analyses of mineral springs in Missouri — Continued.

[BULL. 82.

Paris Montesano Springs.
Randolph Bolcher's . | Chalybeato
Constituents. Medical Artesian Springs:
Springs. Well. Williams’s | Montesano Casco
, Spring. Spring. Spring.
Graing Grains Partsin - Grains Grainsg
per gallon.® | per gallon.b 1,000.» per gallon. | per gallon ©
Calcinm carbonate ... cooeoiai e, . Gt 0. 300 71 450 69. 970
Magnesinm carbonate ........f....... . . 1.02 0. 024 14. 050 15. 600
Tron carbonate ......... 5.13 0.52 0.006 |.... e
Sodium sulphate .. .vveeeieiiefianiinn i 0.065 |.
Calcium sulphate ...... 2.43 45. 67 0. 355
Magnesium sulphate ... 0. 037
Potassium sulphate . ...... ..o leeenaoii o 0. 047

Sodium bisulphide. ..
Magnesium bromide .

Tron and alumina....... 0. 750
Sodium hyposulphite... 0. 649
Calciurn phosphate. Trace
Sodium sulphide . 0. 339 0. 432
Sodimm chloride. ....... 3068. 210
Jaleium chloride....... P
Potassium chlorido..... 16, 990
Magnesium chloride ... 34.410
Mugnesium bromide . .. 0.107
Magnesium iodide. ..... R
- Lithit. coeneiioe...
Ferrous oxide . .
Silica ..........
Carbonic acid ........
) 20.88 | 48352 1099 | 538.578
Gases. Cubic inchés. Cubic inches. | Cubic inches.
Carbonic acid . cceevmiemniniai] canne it 6.56 |eeeniioninnn. 46,43 43 20
Sulphureted hydrogen ......ccfoeeieiiiinian 0.24 |l 1.40 1.60
Montesano Springs.
Constituents. .
Conancil Alton Pearl - Thorn
Spring. Spring. Spring. Spring.
Grains Grains Grains Grains
: : per gallon.® | per gallon.c | per gallon.c | per gallon.®
Magnesinm ¢arbonato ....coveeeeiiiee il oan 5,540 |.....oollll
, Magnesinm bicarbonato.. ... L A DO
Caleinm earbonate. ..ovoueeieniianeniianei]ienneeinnnnan, 48.100 | ...,
Cadcium bicarbonate. .oouveveneniino o, 39.720 .. 57. 920
Caleium swiphate. .......o..o.ooooooiiol 31,910 38, 980 38,490
S0 Yinm hyposnlphite ........ .- Trace Traco Trace
Sodimm chloride . .. .ooiiiiiii i 272.150 337.570 362, 520 365. 520
Potassinm chloride ..... R, 11. 680 13. 050 13,870 15. 280
Magnesium chloride. caoan, i i, 30. 990 35. 490 46. 230 47. 500
Caleinm ¢hloride coeeevoeneroeoee e cee e e e 3,380 7,220
Sodium SUlphide «eecweeeeaseeneancoenannan.fs

Magnesivm jodide ....oooviveiiaanii it
Calcium phosphite veveeeeoeivenniiueiaa..o.
11 L0 S
Jron and alowind coeooeiiiiiiiiiiii L
Volatile suspended matter..........oc..o...
Mineral suspended matter...................
Total ..ol hemcansienncecans 393.771 . 481. 687 530,937 | 535. 997
Gases Cubic inches. | Cubic inches. | Oubic inches. | Cubic inches.
Carbonic acid....c..oeevemvmnnnnns e 34.30. 40.03 44.14 3. ¢
Sulpharoted bydrogen..ooeveveenenceveen..n. 1.43 1.98 1.76 1.59

aPaul Schweitzer, analyst.
bLitton, analyst.

(298)

cPotter aud Riggs, analysts.



PEALE.] NEBRASKA—KANSAS. 171
NEBRASKA.

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

In many places 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 tlie State and also near
the Ellkhorn and Loup Rivers. Thereis asaline artesian well at Lincoln.
So far as can be learned, none of the springs or wells is used medici-’
nally at present.

Mincral springs of Nebraska.
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Artesian 'Well, Lincoln, L'mcasl er County.......... 1
Saratogan bulphur Spring, Saratoga, Holt County.. b 1 PR R P
Salt Springs, Lmooln Lancastor County ..c.covveeai]ivenns]enaiifieidinnnns

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 'saline 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 Agricultnre 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 sulpbate of lime and
carbonates of lime 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.

o (200)
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* Mineral springs of Kansas.
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Alma Salt Well, Alma, Wabaunsee |......|........ 48 |..... Ceeeecnenan
County.
Arrington Mineral Springs, Ar- 3 420 60 | Carbonated, sa- | Used commercially and
rington, Atchison County. ' ling, chalybeate. as 1 resort.
Baxter Medical Springs, Baxter | 2 450 50 | Chalybeate..... Do.
Springs, Cherokee Couuty. '
Bopner's Springs, Tiblow, Wyan. Calcie, carbo- | Resort.

dotte County,

_Brom -magnesian Mineral Well,

Independence. Montgomery Co.

Cranmer Springs, Conway Springs,
Sumner County.

Flowing spring, 2 miles southwest
of Junction 8ity, Davis County.
Fort Scott Artesian Well, Tort.

Scott, Bourbon County.

Geuda Springs, Geuda Springs,
Sumner County.

Girard Mineral Well, Girard,
Crawford County.

Great Spirit Spring, Cawker City,
Mitchell County. :

Haddon Mineral Well, Moss
Springs, Davis County.

Hcnek’s Mineral Springs, Arring-
ton, Atchison County. (See Ar-
rington Springs.)

Tola Mineral Well, Iola, Allen
County.

Jordan's Springs, Jordan Springs,
Reno County.

Lee’s Springs, 6 miles east of Pea-
body, Marion County.

Louisburg Gas Wells, Louisburg,
Miami County.

Louisville Springs, Louisville, Pot-
tawatomio County.

Manbattan or Kansas Artesian
Mineral Wells, 10 miles from
Manhaitan, Riley County.

Mineral Spring, Atchison, Atchi-
son County.

Moodyville Mineral Springs, 4
miles south of Blaine, Pottawat-
omie County.

Mound Valley Spring, Mound Val-
ley, Labetto County.

Murphy’s Seven Springs, 7 miles
from Junction = City, Davis
County.

Pfister's Mineral Spring, ¢ miles
from Junction City, Davis Co.
Tiqua Mineral Wells, Piqua, Wood-

son County. )

Salt springs :

In northeast part of Stafford
County. .

In sections 14 and 15, townehip
8, range 7 west, Mitchell Co.

Sulphur springs:

In section 35, township 7, range
2 west, Cloud County.
In Allen County...............

Tar Springs, near Somerset, Miami
County.

Wyandotte Gas Wells, Wyandotte,

yandotte County.

674
55 to 61

120 61
1,800+] 56 to 57
350 f.eeeennnn.
........ 64
8004 56
100 [.eeeenn...
3604 Ly

Sulpho-saline . ..

Saline .

Chalybeate......

Saline ...... ene

.| Used commercially and

as a resort.

.| Local resort.

Resort.

| Used as a sanitarium

and resort and com-
mercially.
Unimproved.

Resor_t.

Used commercially and
a8 a resort.

Has local reputation.

.| Resort.

Unimproved.

Used to limited extent
a8 resort.
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' Analyses of mineral springs in Kansas.
4 '
Manhattan Artesian
- < | Fort Scott inera ) Baxter | Murphy's
Constituents. clrc;}!a. %\g’lll. Artesian Mineral Wells Medical Seven

’ Woell. Springs. Springs.
. Well No. 1. |Well No. 2. pring pring

Grains | Grains Grains @Qrains Graing Graing
per gallon.® | per gallon.b| per gallon.c| per gallon.c| per gallon.d per gallon.®
¢ Caleium carhonate. . ovoeenes]eavenrvveenafimneeiieeee]ineeenacrai]osaaaniennan 8.89

Calcium bicarbonate. .. :
Magmesium carbonate .......
Magnesium bicarbonate ...
Lithium carbonate
Tron carbonate ..
Tron bicarbonate..... .
Sodium bicarbonate ........ .
Sodinm sulphate ...........
Calcium sulphate ..........
Magnesium sulphate........
Sodium chloride ............ 980. 50
Magunesium chloride ......... [P
Caleium ¢hlorido ...o.vevnn foreenranenn.
Potassium chloride......... 17.01
Lithium chloride c.cce.. ...
Sodinm biborate ............
Silica . ..co.vveen.
Organic matter .............
Oxip.uuic matter volatile and

oss, -

Snspeunded mattor .......... bR I OO I I N R
Todides «ooveeeeniiiieaai e Traces . .
Bromides ........ooiiia.. Traces

Sodium hydrosulphide. ..... .-
Potasgium....oovoniiinnaan
Sulphurie acid.

Chlorine...... .cooo..o.....
Alumina and iron .
Bromino ..ol . . Trace
Lithium ...l * Trace
Total .ovvevnuiaaanan. 1, 100. 27 109. 13 117. 94
Gases.

Cub. inches.
Carhonio acid............... 145, 892 Trace
Sulphureted hydrogon .- Trace

2 W. K. Keduzie, annlgt (1876). ’ 4 A. Merrill, analyst (1882).
bE. H. 8. Bailey and E. W, Walter, analysts (1884). °Barnes and Sim, nnalysts.
¢ G. H. Failyer, analyst. f With caleium chloride.

(301)
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Analyses of mineral springs in Kansas— Continued.
) Sulphur Henek’s Mineral Springs. A
. . . rrington
Constituents. Springs, G""Md‘ ;Yl'm- Minegra.l
Cloud eral Well. Spring
County. No. 1. No. 2. Prings.
Grains Grains per Grains Graing Grains
. per gallon.® | imp. gallon. | per gallon.c | per gallon.c | per gallon,
Sodium carbonate....---.ooo il 10. 528 11.456 25572 T D,
Calcinm carbonate .......cooou) ool S 9,763 6. 612 5. 326
Calcium bicarbonate .. 16. 038 IV 112 2 A P 5 IO
Magnesium carbonate. . . B B 5.928 3.257 3. 566
Magnesium bicarbonate ......f..... ... ... 17.360 J. ool
Potassium carbonate. ... .coeeifoeuiniaaan |, reemnaeian 1.435 [oeean oLl PO

Iron carbonate ..v.....
Lithium carbonate ....
Tvon protocarbonate.
Sodinm sulpbate ..
Calcium sulphate....
' Magnesinm sulphate
Potassium sulphate .
Sodinm chloride. ....
Magnesium chloride.
Potassinum iodide
Siliea
Sulphuric acid
Sodium
Iron...e..
Ammoninm crenato ...

Lithin...ooc.oooaalie Trace
Baregin® -..c.c.uoo.... Trace
Organic mabter..ooovvmeeee o fiioeia i eeeeeeeeeelf 0,269 0010 |eeillllL
b 01 71 32. 621
Gas. .. .
: Cubic inches. | Cubicinches. | Qubic inches.
Carbonic i «.caienimanniin it 42.00 39.30 94.30
Brom- Bonner's Springs.
. magne-
Constituents. gian Min-
eral Well,| No. 1. No. 2. No. 3. No. 4. No. 5. No. 6.
Grs. per | Grs. per | Grs. per | Grs. per | Grs. per | Grs. per | Grs. per
gallon.t | gallon.e | gallon.e | gallon.c | gallon.e | gallon.c | gallon
Sodinm carbonate ... il 66.481 [.oo...aifiel Lol PO

Calcium carbonate ..

Calcium bicarbonate
Magnesinm carbonats
Iron carbonate ..

Iron bicarbonate .
Calcium sulphate ...
Potassium sulphate .
Sodiuwm chloride .
Magnesinm chloride
Calcium chloride
Sodinm bromide.
Sodium jodide. ..
Phosphoric acid.

1342

7.968

Siliea ......... 1.155
Alumina ...... Trace |..o....... J P Y . N N P
Organic matter. .............. Traco [Sm’l am’t Sm’l ﬂm’tISm’l am'ty Trace Sm'l am’t
Total. coeeviiinniaana. 4, 303. 826 I 21. 944 14. 985 i 93. 759 20. 229 21.018 20.189
’ Gas . :
Cub.in. | Cub.in. | Cubd.in.|Cubic in.| Cubic in.| Cubic in.
Carbonic acid cooooaiiieii i, 25. 660 16.190 21. 716 19.032 20. 059 18. 422
> :
» G. I Failyer, analyst. < Juan H. Wright, analyst (1882). ¢ William Jones, analyst (1884).

b C. G. Gilbert, analyst.

4. 1L S. Bailey, analyst.
(302)
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Analyses of mineral springs in Kansas— Continued.

Great — o | Piqua | Wyan- [ Haddon

. o Flowing | Pfister's ; ]

Constituents. Spirit ] h Artesian | dotte Gas| Mineral
en Spring. | Spring. | Spring vy ™ (“Wells. | Wall.

' ' Grs. per | Grs. per | Grs. per | Grs. per | Grs. per | Grs. per
gallon.® gauoné; gallon.® | gallon. | gallon.d | gallon.

Sodium carbonato. .
Sodinm bicarbonat.
Caleimm earbonate.
Calcium bicarbonat R P .
Magnesinm carbonut
Magnesium bicarbonate . . J N veen
Tron carbouato............. P
Iron bicarbonate... R O P ceees
Sodium suphato.......ooiiieananiaaaa.| 183,600 |.oo.......
Magnesinm salpbate............c.......| B85.281 |..........
Calcium sulphate........ FR RSSO P
Sodinm chiloride ......... .| 765,707 |..........
Calcium chlovide ........ R
Potassium chloride ......
Calcium oxide ...........
Magnesinm oxide........
Sodium bromide................
Hydrogen sulphide (combined) - e
Tlydrogen sulphide (fre0).....coveeeiiaifineriannn. . - 1. 9620
Sihicious mattor. «oeveeiivr o i iecen e X 3 . eemndenann
Carbonic acid (combined) .....eevivvens]iaacuaanns . .
Silicic aCid. oo ian it iiii it caaaan Trace {. A [ PO

Nitrous acid

Boricacid ....ooiiiii il .
Sulphuric acid. ... ..o.iiii it .
Phosphoric acid ....oo.iiiiriiiiiiiiiiidiiaa oo . . .
Magmesium . .ooooiiiii i 27. 661 - Y PP
Caleiam .oooeeiiiiii i i 31.398
Alumina. oooooio i
AL L1 SRR RS

[T R PR -
B0 T0 3 SRR RO
Y RN PAN (Y
ChIOTiNG. cneeiceiinearenecaerennnnnee]aaaanannn
Organic matter ..o oioeiiiiioiiaaas,
Notal ......... hemraciiareeeean. 1,120. 765 28. 84 $24.24 | 772.088 [1,074.484 |  70.5037
Gas Cubic in.
Carbonic acid. .coveiieiiiinicieennannnn 9100 |.enniiienn]ennnennnnn Aband't [.eeennnoe]aannnnnnns
4 (. E. Patrick, analyst (1880). ¢ . H. S. Bailey, analyst. ¢ G. HL. Failycr, analysat.

b Rarnes and Sim, analysts (1883). 4 B, 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 fature dis-
coveries. When we consider the individual springs, even manifestly
imperfect as are our lists in respect to the total number, the contrast
appear$ 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 otlier 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 volcani¢ rocks, with
uplifted mountain chains, and with dislocations or fractures of strata
has long been recognized. QOur 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. 1In 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:?

“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 plateaun 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 calcie
springs are numerous ; many of them are carbonated and still more are
sulphureted. SlllCIOllS springs, not prominent in other Sectlons, are
found abundantly in the arcas of hot springs. .

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. 188283, 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 5
States. Nepringlo: | \ndiwanel | springa| SPELIES| of springs | TO N0
ocalities. | springs. analyzed. asresorts.| mercially. analyses.
Montana. ....coeeuenunnenn.. 42 200 |° 8 8 0 8
Idaho.......... e ieeeeaans 32| . 114 2 4 0 2
Wyoming....ceeeveuanaennas. 41 2,246 7 3 0 7
1027 RPN 48 144 | 6 5 0 9
Colorado....ceveurenene. - 70 359 37 16 1 38
New MeXico..euvraranennn 86 126 12 5 2 12
Arizona ....ooeecieiiiiaal.. 26 30 3 1 0 3
Nevadd .oovoeaeennnnaaannnn 120 179 4 10 0 6
California.....ceeeeevenaaoo. 220 435 44 42 1 4
Oregon «...cvvenneivrnancnnn 47 72 8 16. _ 3 8
Washington «.oeveoenne.... 15 19 1 2 1 1
Alaska ....o.iiciiiiiioia.. 25 25 [] 0 0 0
Total ....... PP 722 | 3,949 182 112 18 138
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 causes: 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 calcic:
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 furmshed

Ball. 32 -
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Mineral springs of Montana.

[BULL. 82,

Name and location.

Number of springs.

per

Flow in gallons
hour.

Temperature, I'ahr.

Character of the
water.

Remarks. »

Alhambra Springs, Clancy, Jefterson |..

County.: .
Allan’s Mineral Springs, Pine Creek, }
Bitter Root Valley, Missoula Co.

Alam Spring, Upper Emigrant Guleh,
Gallatin County.

Bedford Warm Springs, Bedford, Jgt‘- ceen

ferson County.
Big Hole Hot.Spring, Big Hole Prairie,
Beaver Head County.

Boulder Hot Spring, 2 miles from |.

Boulder Valley, Jetferson County.
Bridger Cadon Tepid Spring, near
Bozeman, Gallatin County.

Chalybeate Spring, in Upper Emi- |....

grant Guleh, Gallatin County.
Clark’s Warm- Springs, near Pony, {

Madison County. )
Emigrant Gulch Warm Spring, on Em-

igrant Creek, Yellowstone Valley,
Gallatin County.

Grayson’s Hot Springs, head of Deer |.

Lodge Valley, Deer Lodge County.
Hapgood Hot Springs, near Red Bluff,
adison County.

Helena Hot Springs, near Helena,
Lewis and Clarke County.

Hot springs :

On Noﬁmh Forkof Sun River, Lewis |.

-and Clarke county.

Eighteen miles east of White Sul- |....{.

phur Springs, Meagher County.

On Heligate River, near Bear's |.

Mouth, Deer Lodge County.

Southwest of Flathead Lake and !..

14 miles northeast of Horsé
Plains, Missoula County.

On Granite Fork of Lox.Lou Fork, |..

Missoula County.

Hunter’s Hot Springs, Yellowstone}
Valley, Gallatin County.

Livingston Warm Springs, near Liv-
ingston, Gallatin County.

Lou-Lou Fork Hot Springs, on Lou.
Lou Fork, Missoula County.

Matthews Warm Springs, 7 miles
west of Bozeman, Gallatin County.

5

Medicine Creek Hot Springs, on |..

Weeping Child Fork of Bitter Root,
Missoula County.

Miles City Artesian Well, Miles City, |..

Custer County.

Mill Creek Apollinaris Spring, Mill |..

Creek, Yellowstone Valley, Gallatin
County. ’
Mineral springs:

One mile north of Puller Springs, |.

Madiron Count

West Fork of Bl’ti;er Root River, |.

Missoula County.

Nave’s Warm Spring, on Crow Creok, |.

Jefferson County.

Pipestoue Springs, near Pipestone, |.

effersou County.

g

- 00

105, 000
24, 000

35,000

Alkaline, saline.

Sulphureted,
chalybeate.

Alkaline........

Calcic, sulphu.
roted.

Chalybeate, sul-
phureted.

Alkaline, ‘salin\g

Alkaline........
Carbonated

Resort.

Local resort.
Unimproved.
Do.

Do.
Local resort.

Unimproved.

Unimproved but used-
g locaxl)ly.

Used locally.

Unimproved.
Improved.

Unimproved.

Improved as a resert.

Unimproved.

Improved.
.Used locally. ~

Un(mprovéd.

Do.
Do.
Do.’
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Mineral springs of Montana— Continued.

Character of the Remarka,

Name and location. water.

Number of springs.

Flow in éMIOns per
- hoar.

Temperature, Fahr.

\

on Upper Ruby Creek, Madison
Connﬁy. .
Ross's Hole Hot Springs, near head of |.
Bitter Root River, Missoula County.
Ryan's Hot Sﬁrmgs, Ryau's Cafion, [....] 1,400 {120 |.ceeee ceveerennn.
near Dillon, Beaver Head County.
Sulphur springs :
OnDeepCreek,between Townsend |....[..c....... (67,315 Fl Do.
and White SulphurSprings, Mea-.
gher County.
On Rock Creek, northwest of Camp |.
Baker, Meagher County.
Near Great Falls of Missourd, |.
Choteau County.
Thermal apn'ngs :
On Warm Springs Creek, near Moc- |.
oasin Mountaip, Meagher Co.
At head of Big Spring Creek, Mea- |.
gher County.
Warm Springs, Warm Springs, Deer |.
Lodge Valley, Deer Lodge County.
Warm springs :
On Warm Springs Creek, near Gar- |....
rison, Deer Lodge County.
Wasswicler's Warm Springs, near |....
Helena, on Ten-Mile Creek, Lewis
and Clarke County.
‘Werner's Warm Springs, on branch of [....|cceuceeneefiecane]craenenacnnniennns
Crow Creek, Jefferson County.
‘White Sulphar_Springs,. White Sul- | 94| 18,0004-| 1233 | Alkaline and sa- | Resort.
phur Springs, Meagher Connty. lin;h sulphu.
. reted.

Puller’s Springs, Puller Springs, 102
}2 .......... to% .................. Reaort.

........... “e.....| Unimproved.

Unimportant.
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Analyses of mineral springs in Montana.

[BULL. 32.

' Livingston E‘a;ﬁ“t Mill Creek
Constituents. Warm Warm Apollinaris
. Springs. Springs. Spring.
Gram per Gram per Gram per
liter.a liter.® liter.®

Sodium carbonate........coeeean.. eernanenan 0. 0461 0. 0274 0. 9853
Calecium carbonate.......ccooeeieaac. X 0. 9270
Magnesinm carbonate .....c.coen..... 0.2838

Sodinm sulphate. .....
.« Calcinm sulphate.
Sodium chloride. .

0. 9402

Potassium. .

Lithia ......

Jodine ...... eiieeniiaaieanas

Iron and alumininm oxide.....

Ji088 tecine i icciiee et eeeiaa, .

Total ...... rerescinceenae R 0.7575 0.2353 3: 8125
Hunter’s Miles City Matthews
Constituents. Hot Artesian Warm

Springs. Well. Springs. -
Parts in Grains Gram per
108, 000.® per gallon.° liter.d

/Sodium carbonate ........cooiiiiiianiianan.. 15. 05 © 60,40 0.0750

Calcium carbonate. ....... . . 0.40 2.27 0. 0390

Potassinm carbonate ....... [ S e T,

Magnesinm carbonate ...... Trace |.coeceeeeeneoo. 0. 0036

Iron carbonate ............. Trace j.eceeeeevieeni]oommocianeacicaaeaaaa i,

Lithinm carbonate ... Trace |.eeeceeeen...

Sodium sulphate.... 1.04 1.80

Sodinm chloride .. 2.47 2.01

Potagsinm chloride . J Y PR

Silien ... 7.74 1.36

Free ammouia ;:.,... (U T PP

Albuminoid ammonia . 0.05 {eeememeanan....

Tronoxide ... ... iieiiiiiiiiiiiiiiiiee el 0.54

Magnesia .......ooooiiiiiiiiiiiiree e 0.83

‘Potassiunriotide - Trace |...c-euiee....

Potagsium bromide . Trace {.ceeeeeveennn.

Sodium Bhosphnte. . Trace j.eeeeeo.......

Sodium biborate Trace |.cooceienn....

Loss ........... -
Aluminium ...
Sodiam silicate .
Sodium sulpbide
Hydrogen sulphid

69.21 |

sF. W. Clarke, analyst (1884).
VW. A. Noyes, analyst.

°J. M. Wing & Co., analysts (1884).
.

4R. B. Riggs, analyist (1885;.

(308)



FrALE:] IDAHO. : 181

IDAHO.

The chemical composition of the mineral springs of Idaho is so little
known that they cannot be definitely classified beyond stating that
thermal springs predominate. That warm and hot springs abound
might naturally be expected, when the geological structure of the Ter-
ritory is recalled. Granitic and voleanic rocks prevail, and, in connec-
tion with the mountain corrngation, 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), 1835,
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 i'ocks, 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 bas also kindly given consid-
erable information. Although few of the springs have been improved, a
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.

Mineral springs of Idaho.

TE
| 3 =
21 22 | £ | Chamotor of th
Name and location. %] 85 | 2 aractor of the Remarks.
M =] & .
g 8 8
=3
ga| E a
= 2 )
Z| B 3]
-]
Bruneaun Hot Spring, Brunean Valley,| 1| 70,000 | 105 Used for bathing resort.

Owvyhee County.

Chalybeate Spring, near Spring Creek,| 1 |........ Cold.|....

of Henry's Fork, Oneida County.

Given's Hot Springs, Snake River, [ 2| 2,000 98 Unims)roved. but used to

near Reynolds, Owyhee County. imnhI‘ extent locally for
bathing.

Hot Creek, Idaho County, 20 miles [....|.....ooufoeeaid]iiaeiiiiaiiiiii, o
northwest of Bonanza. '

Hot Creek, south of Snake River, 4 | ...|..co.c Joeemifornenaiiiiiiana.,
or 5 miles below American Falls,
Oneida County. .

Hot lakes. 20 miles south of Wash- |.._..f......o.fie ci]oeemnnimnaan nns
ington, Idaho County.

Hot springs : .
Five miles east'of Boisé City, }16 1'5 400 {to } C‘i'{‘:ll igga"‘;‘ uall: Tmproved and used as a

Ada County. phureted, &e. resort.

North of Fishing Falls, Alturas |....1........ © 164°| Chalybeate .... | Unimproved.
County, about 60 miles southeast
of Boisé City, 25 miles north of
Snake River.

Fifteen miles west of Ketchum, |....[-ccooe fomeenifiaanaiaan e
Alturas County. ) ) : : :

Near Duck River, about 15 miles [.... .. viifoaiiiifiommneniaaaay e .
south of Hailey, Alturas County. y [

Three miles southwest of Idaho Sulphureted ....| Used locally.
City, Boisé County. . : : s

On Salmon River, 15 miles south |....[........[...... ceveerrenraananaas
of Bonanza, Custer County. ’

East side of Bear River, at south |....[........ 125 |....
end of Gentilé Valley, Oneida Co.

On South Fork of Snake River, 8 §

8

o
=,
<
1=
S
-
—_
o

Unimproved.

Saline and sul- Do.

88
miles below Salt River, Oneida peeeeen [g 122%’ phureted.

County. .
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Mineral springs of Idaho— Continued. )
. e o :
BlE |5
£ @ [
AL
Name and location. “ '§0§ 8 Ch”:f;?;r"f the Remarks.
8| g4 5 )
Tl | &
5 8 H
Al M =
Hot springs— Continued.
On South Fork of Snake River,be- | 1 |.....o.occiiifiineniiaiaanannn, Unimproved.
low the lower cafion, Oneida Co. "
Lincoln Valley Warm Springs, 3 miles
southeast of Fort Hall, Otfeida Co. } S % ggg Caleareous...... Do.
Mineral springs:
On Rapid River, Idaho County, 40 |....{.caviee|eereea]eieisivaaaaiana..
miles northwest of Bonrnza.
At Waha, Nez Percés County ..... b {1 O P S
R(&bins:n's Mineral Springs, Owyhee {....|.....co|oeeceefiveennenaanai,, .
ounty. :
Soda Sprivgs, at bend of Bear River, % 40 23 Cz;l;gg;ged, :ﬂ{.i Improved as reu.t»rt.’
Oneida County. . [§% |rceeeme 88 oha.lybe'ate. '

Twin or ‘Soda Springs, east side of |....

Portneuf Valley, Oneida County.

Warm Creek, south of Salmon River, |....
20miles south of Bonanza, Custer Co.

Warm gpring creeks :

Southwestof Ketchum, AlturasCo |.
Fifteen miles northeast of Banner, |.

Boisé County.

Six miles east of Challis, Custer Co.|.

Warm springs :

Near Munday's Ferry, on Snake |.

River, Ada County.
Southeast of Lémhi
Lemhi County.
. Two miles north of Samaria,
Oneida County.

Seven miles south or southeast of |.

Samaria, Oneida County. .
West side of Bear River, south
end of Gentile Valley, Oneida Co.

On Lander road, northeast end of |.

Upper Portneuf Valley, Oneida
County.

Warm Sulpbur Springs, near Lincoln |.
Lake, 13 miles south of Washington, |

Agency, |.

Calcareous and
chalybeate.

Sulphureted ....

Idaho County.

Unimproved.

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, &¢, Washington, 1843.

Constituents.

Magnesium sulpbate
Calcium sulphate ...
Calcinm carbonate...
Magnesinm carbonate .
Calcium chloride ......
Magnesium chloride
Sodium sulphate....
Sodium chloride ..
‘Water and loss
Vegetable extractive matte:
Silica.....cooviinnans P
Alumina....
Iron oxide

Deposit from '
Soda Springs DOSIL]
of Bear River, Ho;osl&:\:fgs,
Beer Spring. Fishing Falls.
Grs. per gall. Per cent.
48,40 ... ... .......
8.48 {..i...iio.....
15. 44 14. 60
12. 88 1.20

T } 21.10

3.40 5.20

72.55
.............. 0.70
............... 4.65
107.36 100. 00

« With calcium sulphate.
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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 thetablethe 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. Itis
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.

Character of the Remarks.

Name and location. water.

Number of springs.
TFlow in gallons per
hoar.

Temperature, Fahr.

Alkali lakes, on branches of Lost [......|...c.ifeeiiiiiii]iceaniianiiianaan.
Creek, south of Sweetwater Mount-
ains, Sweetwater County.

Calcareous Springs, Green River, 10 [......liceeet]ionriaiecibivncnninciennaiee.
miles soutﬂ of the Upper Bend,

Uinta County.

Chalybeate gprings :

Three miles northwest of Point |......|...... .
of Rocks, Sweetwater County.

Near Meeteetse, south of Grey |[......|...... 50 |iecieeracirionanan
Bull River; ¥rémont County.

Hot springs :

On Beaver Creek, northwest of |......[...... [T S N sevee
Rongis, Frémont Couut§

At Hot Spring gate on North
Platte River, Carbon County. |

On Big Horn River, Sweetwater? |......|...... o
or Johnson County.

Two miles from Camp Brown, |.eeuvefiena.. 110.3(.ccveennnnns pomee
Frémont County. ’

On Snake River, 4 or 5 miles be- |......|...... 117 | Calcio .ccvneneen
low Hoback's River, Uinta (1)
County.

Hot sulphur gprings : .

On Stinking Water River, 20 |......|.cooofommiiiiiiifioveiiipmnaaiaas
miles east of Heart Mount- .
ains, Sweetwater County.

Op west side of Salt River, 5 |......|.c.ooofeemaane.
miles northeast of Oneida Salt
Works, Uinta (%) County. :

Le Roy Springs, near Le Roy Sta- | 12 |......[..c....o.. Carbonated, 8a- | Used locally.
tion, Uinta ouutsy. line.

Saratoga Springs, Saratoga, Carbon 6 | 600 120 | Saline, chalybe- | Resort.
County. . ate.

Soda ‘Lakes, along Sweetwater [......[......l...... R
River, Carbon and Sweetwater ()

s (.;o;:nties.

ulphuy springs:

On S\llphlgr Creek, near Hilliard, {-----.]iceee]ienenenacifivanseveceeenancas
Tinta County. )

On Hoback’'sRiver, 5mile@above [......]cceu. L A P
mouth, Uinta (?) County,

Near junction of North and South {......j...... 56 |ieceucceancsincoes
Forksof Stinking Water River,
Sweetwater (1) County.

Fouror5 miles east of Northand |......f.ceeei]eieeiiii]ieiiimininianens
South Forks of Stinking Water
River, Sweetwater County.

Six miles west of Camp Brown, |......|...... 50 [ievecccencacavenes
Frémont County.
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Mineral springs of Wyoming— Continued,

MINERAL SPRINGS' OF THE UNITED STATES.

|BULL. 32.

Name and location.

Number of springs.

-/

Character of the
water.

Flow in gallons per
hour.

_Temperaturc, Fahr.

" Remarks.

Sulphur springs — Continuned.
East of Point of Rocks, Sweet-
water County.
East of Rock Springs, Sweet-
»__water County. ‘
Near Rawlins, Carbon County ...
At Sulphur, south of Separation,
near Bridger Pass, Carbon Co.
Sulphur and chalybeate springs,
valley of Medicine Bow River, .
Carbon County.
Warm springs :
Northwest of Fort Laramie,
Laramie County.
Fifteen miles north of Independ-
ence Rock, on Horse Creek,
Carbon County. i

Unimproved.

- Wind River, belowWarm Spring |......|...... -
Creek, Frémont (?) County.
Mouth of Jake's Creek Cafion, |-----. ceneee 68 |eeiniiiieiaanas
near Wind River, Frémont (%)
Cmmtx;
Yellowstone National Park springs:
Mammoth Hot Springs .......... - T P 63 to 165 | Saline, calcic....] Improved for a resort.
Yellowstone River Springs 47 |...... 127t0196 | Sulphureted,
acid, and sili-
s cious.
Hayden's Valley Springs ........| 128 |...... 190t0197 |....do . .........
Yellowstone Lake Springs....... u2 |...... 190 to 192 | Silicious ani
sulphureted.
Pelican Creek Springs........... 160 | Sulphureted, &c.
Gibbon River Springs . 1 .| 90t0 197 | Silicious, &c....
Lower Geyser Basin 693 |...... 180t0 201 |....do ...T....... Accommodations for
. toarists.
Upper Geyser Basin. 440 190 t0 200 |....do Do.
Tgird Geyser Basin . 20 185t0192 |....do
Shoshone Geyser Basin. 356 L1192 t0 201}/ ...do
Heart Lake Geyser and Basin...| 149 175t0 198 |....do
Lewis Lake and Snake River....| 40 |...... 112t0174 |....do
SulphurSpringson CascadeCreek|......|.ccoaoeeiaen Sulphureted ...
Analyses of mineral springs in Wyoming. N
Yellowstone National Park Springs.
Mammoth Hot . :
: o Lower Gibbon- Geyser Basin. - | Le Roy
Constituents. Springs. Goysor Springs.
Basin,
. Jug . |
Cleopatra| Spring " Echinus | Pearl Opal
prgng. Npo. 17. Spring. Geyser. | Geyser. pr‘?ng.
Grs. per | Grs. per | Grs. per | Grs. per' Grs. per | Grs. per | Grains
imp. gall.*imp. gall.alimp. gall.~imp. gall.* imp. gall.* imp. ga¥.2| per gail.
Sodinm carbonate . N PP 17.92 50.75 |.. .. Ceeeee
Calcium carbonate . . 24.851.... ... 100. 00
Magnesinm carbonate. 7.45 2.17 |. . .. 5100
Sodium sulphate . ... 35. 50 34.37 |. e 117.00
Calciam sulphate. 18.59 |eeeeen. ... 3.22 |......
Sodium chloride... 13.50 18. 90 82. 18 270. 00
Calcium chloride. . (R . . 4.06 1......
Silica..ooeneennnnn. . 3.50 3.36 55.76 ... .....
Sodium orthosilicate .........|......... bl 10058 el |
Total...oovvvimmnnnnann. 98.39 76.72 143. 22~ 538. 00

s Henry Leffmann, analyst (1832).

(312)

* With calcium sulphate.



PEALE.) UTAH. 185

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, sowme 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 cailed “Red Springs” and “ Bear
River Springs,” are used for bathing to a considerable extent. There ig
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 23 miles
north of Salt Lake City and the same as the springs analyzed by Jack-
son in 1850 and Gale in 1851. TFor a considerable number of localities
and corrections of temperatures I am indebted to Mr. G. K. Gilbert.

Mineral springs of Utah.

- p
sz |3
| 8 !

' ‘ = | 25 | & |Characteroftn

Name and location. o v | &2 5 aractor ol the Remarks.
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Beck’s Hot Springs, near Salt Lake .| Bathing resort.
City, Salt Lake County.

Blue Springs. 18 milessoutheastof Snow- | 6
ville, Box Elder County.

Carbonated Spring, 2 miles southwestof | 1
Draper, Salt Lake County.

Fish Springs, north end of Fish Spring
Mowntains, southwest of Granite
Mountains, Juab County.

Geyser (7) 26 miles south of Pangnitch,
Garfleld County.

Hot springs :

In Jwab County, 30 miles north of
Deseret, Millard Cennty.

Three mniiles west of Salt Marsh, |.
Snake Valley, Millard County.

Alkaline

Unimproved,

Caleic, carbon-
ated.

eate.

Two and one-half miles north of | 5 Do.
Houeyville, Box Elder County.
Two and oue-half miles north of city |.... Do. d

limits ot Salt Lake City, Salt Lake
County.

Six or seven miles north of TUtah [......|........ 128 feveiiiiciieniannnn Probably same aw
Lalke, in Utah Connty. spring near Dra.
per.
Sixteen miles west of Minersville, 131520

Beaver County.

In Spanish Fork Cafion, Wasatch Co .

Hot Sulphur Springs, south end of Great 139 | Saline, chalyb. | Unimproved.
Salt Lake Desert, near Fish Springs, eate.
Jual County. -

Iron Springs, 8 or 9 miles northwest of | 124 | 500+ |........ Saline, chalyb- Do.
Cedar City, Iron County. eate.

Jones’s Warm Spring, 4 mile northwest | 1 |........ 93 | Saline...... e

of Salt Lake City, Salt Lake County.
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Name and location.

Number of springs.

Flow in gallons per
hour.

Temperature, Fahr.

Character of the
water.

Remarks.

Knoll Springs, 20 miles north of Lake
Creek, Millard County.

Locomotive Springs, near Seco, at north
end of Great Salt Lake, Box Elder Co.

Mineral springs :

Yifteen miles southwest of Snow-
ville, Box Elder County.
In Tooele Valley, Tooele County. ...

Monnd Springs, 3miles above Plymouth,
Box Elder County.

Salt Lake City Warm Spring, northwest
part of Salt Lake City, Salt Lake Co.

Salt springs :

At Monument Point, near end of
Salt Lake, Box Elder County.

In Hansell Spring Valley, Box Elder
County.

Eight miles west of Deweyville,
Box Elder County.

On Salina Creek, east of Salina,
Sevier County.

Sulphur springs :

On CIiff Creek, south of Yampa Pla-
teau, Uintah County.

Eastside of Cedar Mountains, Tooele

"~ County.

South end of Deep Creek Mountains,
28 miles southwest of Fish Spring,
Juab County.

In Iron County, thirty-three miles
southwest of Mineraville,

Thermal spring, near Pah-Van Butte, in
Sevier Desert.

- Undine Spring, Labyrinth Cafion, Em-
ery County.

Utah or Bear River Hot Springs, 8 or 10
miles north of Ogden City, Weber
County.

Virgin Hot Springs, near Virgin City,
Washington County.

‘Warm and Hot Springs, near Midway,
‘Wasatch County.

Warm springs : .

At mouth of Ogden Cafion, Weber
County.

On west side of Stansbury Range,
‘Tooele County. .

At north end of Stansbury Range,
near Grantsville, Tooele County.

At west base of Mineral Range, Bea-
ver County. .

At head of Provo Cafion, Utah Co...

Near Cave Spring Settlement. . ...

Near Cafion of Colorado...........

At north end of Utah Lake, Utah Co.

East side of Promontory Point, Box
Elder Count;

Near Granite

Three-fourths of mile south of Fish
Springs, Juab County.

One and one-half miles south of Fish
Springs, Juab County.

On south edge of salt marsh in
Snake Valley, Millard County.

On west slope of Mineral Range,
Beaver County.

Warm sulphur springs : .

On north side of Ogden Cafion, W eber
County.

gfountain, Juab '(” Co.

[+]

69

Sulphureted ..

reted.

Saline, calcic ...

Saline...........

Unimportant.

Local resort.
Used g‘or bathing

mainly.

} Bathing resort.
Local resort.

Used locally . by

farmers.
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Analysés of mineral springs in Utah.

Hot.Spri.ng Hot Spring, .
Carbonated ! R ¢ )
. : < 23 miles north| in region |Jopes'sWarm
Constituents. Spring, ear (9 5p e of G rent Salt|  Spring.
POr. | LakeCity. Lake. .
Parts in Parts in Graing Parts in
\ per gallon.®
Calcinm carbonate. 10.24

Magnesiam carbona
Magnesiam sulphate
Calcium sulphate
Potassium sulpha
Sodium chloride .
Calcium chloride
Magnesium chloride ..
Potassium chloride ...
Manganese oxide ...

Iron peroxide.....
Alumina.......

et ceviinnns
Lime...........
Chlorine.

oda.......
Magnesia ......
Sulphuric aeid .
T s

B 1 7
. Gasges.
Carbonic acid.....coovmvmmmiiiiiiunennenn.. Inexcess [..-...o. viceeeeniiunniann. Present
Sulphureted hydrogen . .eceeeveeeiineneieiliieneninaiiiifieeeeiineiiiiennceiniian, Présent
Utah | g, Vvarm
Constituents. Salt Lake City Warm Spring. orBear River pGr fn’i?en
: Hot Springs. | (7 o
ain.
. Grains Parts Parts in Parts in Parts in
per gallon. | in1,000.> 1,000.¢ 1,000.1 1,000.8

Calcium carbonate ............ 0. 0,33
Magnesinm' carbonate. . 3
Sodium sulphate .......
Calcium sulphate . ...
Iron chloride.......
Sodinm chloride......

Calcium cbloride.. ...
Magnesium chloride .
Potassium chloride...

Nitrio acid
Sulphureted hydrogen, ab-
sorbed,

Gases.

Carbonic acid . .......coonn. .
Sulphureted hydrogen. ........

Present
Present

=T, T. Kingsbury, analyst (1882).
v L. D. Gale, analyst (1851).

¢ C. T. Jackson, analyst (1850).
¢I. T. Kingsbhury, analyst (1881).

(315}

¢C. T. Jackson, analyst.
fF. W, Clarke, analyst (1884).
s1. T. Kingsbury, analyst (1884).
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COLORADO.

MINERAL SPRINGS OF THE UNITED STATES.

[BULL. 32.

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 Deunnison’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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Alkali Springs, near Monument Park, |...ccofocceeeiaiifiiii ] ien i,
El Paso County.
Alom Spring, in Schell Cafion, Purgas {...coofiecaeenemncc]icenificmaneiaiia.
tory iver. Bent ' Jounty.
Antelope Springs, Antelope Springs, |---««-|eeeeecemaiieaiiilivaniiiiii. .
Hinsdale County. i
A%ua Caliente, near Capulin, Conejos
Agemgin ‘gell :t Steel Worke, Pueblo, Unimproved.
ueblo Coun g L
Artesian Magn’t;txc Mineral Spring, | 1 5,000 | ‘80 | Sulpho-saline...; Bathing resort.
: gear Union Depot, Pueblo, Pueblo N
oun
Burdsgli’s Soda Lake Springs, Jeffer-
son County. -
Cafion City Springs, Cafion City, Fré- [+ 3 |............ 57 | Carbonated..... Resort.
mont County.
Cafion City Hot Spring, 1 mile from | 1 |............ 104 |eveeneininnnns weeel  Do..
Cafion City, Frémont County. ) 150
Cafion Creek Springs, near Quray, ) .
ey Coopts } 3 |eweeiiuio., gfé’e} Sulphureted, &o. '
Caighs%)el S(‘Jprmg, near Beaver Creek, |...... 480 | 65 | Saline ..........
ueblo County. .
Chalk Creek Hot Springs, near Hey- |- 12 [............ 150 | Chalybeate, &ec
wood, Chaffee County.
Chalybente Spring, in “Spring Bottom [......foceeioiiiiiiiii]iiiiiiiiii i,
of Arkansas River, Bent County.
Costtonwoo% lllioﬁg S%rings, Cottonw: od
prings, affee County.
El{en}t) llzg% Spr;ng, near Rockwood ) U PR . 90? | Chalybeate ..... Unimproved.
Q a oun
Estes %ark Sprmgs. Estes Park, Lari- 2 feeeeneieeaa. 58 | Saline, chalyb- Do.
mer County. eate.
Hartsel Hot Mineral Sprmgs, Hartsel, | 5 fooccceeenen. 105 | Sulphureted ....| Resort.
Park County.
Hauman Hot Springs, east side Sam |......|........oooifieaiii]iiiii e
HLms Valley, Saguache County.
ot springs : :
On South Fork of Navajo River, |......[...cic..o.. 801 | Sulphureted
southwest of Banded Peak, Co-
nejos County. s
. 0
On Rock Creek, near Sopris Peak
Gunnison County. ' }12+ """""" lt& } """""""""
91
Hot Sulphur Springs, Middle Park
Grand County, & }22 16, 980 fﬁ} Sulphareted ....| Do.
85
Idaho HotSodaSprings, IdahoSprin s, ) : :
Gloar Croek Connty. 4 ; 2,000 ltz% Alkaline, saline .|  Do.
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Iron Lake Springs, near Silverton Pass,
San Juan County.
Iron Springs, Bent County, northeast
of Thatcher.
Iron Springs, 12 miles from Telluride,
- San Miguel County.
140
Liberty Hot Springs, Wagon Wheel oo
Gap ,yRio Grande %ounty } I DN 1t500 Saline .......... Resort.
: 43 ) | Carbonated, sa-
Manitou Sé)rings, Manitou Springs, } 9 305 1 to line, chalyb- | De.
El Paso County. s 60 ente.
Mineral rm 8:
Mout cafion, on Purgatory |......| oo oo fiieiil] e i, Unimproved.
River, Bent County.
On Caddo Creek, 20 miles above |......|..o..oooooidoenfmenenniil, Do.
wmouth, Bent Count,y
Near Conejos, Conejos County.....|......|...........l..... Thermal ........
Four or five miles east of Cafion {......0..........o]oeeii ] iiiin
City, Frémont County.
Three miles southeast of Pagosa |......|.c.cooeoioufioiifievinniiian i,
Springs, Conejos County.
One mile below Pagosa Springs, [......|.ceeeeeennn, [ I P Do.
Conejos County.
OnCement Creek, near East River, |......|............|...... Calcic .......... Do.
Gunnison County.
In BldwgllBasm, near Irwin, Gun- |......foeeeeeniiadfians. Su}lplhlt}rebed, Do.
nison County chalybeate.
On White Earth River, Gunnison } 5 ... ?g C”gl‘;o“:“g%d éﬁ‘; Do
County. . 84 lybeate.
Mineral Park Well (artesian), on Ar- | 1 |.ocveaceeo]ioea]iearonianenniaaas Used for bathing..
Ilgmms]ns (l}xver, 4 mile above Pueblo,
ueblo County.
Mgruson Spring, Morrison, Jefferson | .1 |........ ...|._... Sulphureted ....| Resort.
ounty. !
Mound Soda Springs, Currant Creek, 9 : T PR D Carbonated, al- | Ufimproved.
wmiles from head, Park County. kaline.
Olé): de ](is (énballos, San Luis Valley, ........................ et iceeneanaa.
guache County. .
Ouray Mineral Springs, Ouray, Ouray } I glbzoog A{)‘;ﬁ;‘;gh :ﬁrl
County. 140 phureted. )
Pagosa g,pnugs, Pagosa Springs, Co- Z S T, b L T DR Resort.
nejos County.
Parnassus Springs (or Red Creek 59 3| Carbonated, sa-
%pull;lns‘)j Reg reek, near Beulah, [ T PO {gtl)} lige. xmg sul- H;"isoﬁ local reputa-
ueblo County. ureted. .
Pinkerton Springs, 5 miles wost of | oeei|oiaiiannnn. 95 | Alkaline........ Unimproved.
Trimble, La Plata County. 0
Pouncho Hot Springs, Poncho Springs, t
Biaon Conntr: §1oo+ 1,000,000 [dto weveenn.... Rosort.
Pcémr s Spring, Denver, Ampahoe ................. 60 Sulpho chalyb- Improved.
o eate.
Sa(l:t Creek Spring, Salt Creek, Pueblo 1 7,000 {...... Salino .......... Used locally.
onnty. :
Salt springs:
Between Fort Lyon and Kit Car- |oooooofeniiiiiniiiin]iiiiiiiiiieiaion.
son, Bent-County.
'Ati> B‘llxﬁglo bpnnga, South S
ar ount, V.
Seltzer Mineral Springs (formerly Pea- 3 b W1 Resort and used
léody Sprmgs), Sprmgdale. Boulder commercially.
oun
&agnemo Springs, 5 miles (o3 Y PO ICUURN U [ Resort.

Shaw’s

Del Norte, Rio Grande Connty

1 Walton describes these ?nngs under the name ‘' Rocky Mountain Springs,” but the proprietor says

he is at a loss to know the

erivation of the name.

(317)
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Name and location.

Number of springs.
Flow in gallons per
hour.
Teﬁzperature. Fahr.

Character of the
water.

Remarks.

Soda springs:
Six miles south of Cafion City,
Frémont County.
East ot Dillon, Summit County....
West of Leadville, Lake County ..
On Pine Creek, south of Texas
Creek, Frémont County.
Sonth Park Springs, south end -of
South Park, Park County.
Steamboat Springs,Steamboat Springs,
Routt County.
Stinking Springs, 2 miles from Salt
Creek Springs, Pueblo County.
Sulphur gprings:
Near head of Cement Creek, Gun-
nison County.

East of Chicosa, Las Animas Co...].

Three miles from Crested Butte,

- Gunnison County.

On_Grand River, near Gypsum,
Eagle County.

On Frying-Pau Creek, Pitkin Co ..|.

Nineteen miles east of Huerfano,
Huerfano Coanty.

Three miles west of Trinidad, Las |.

Animas County.
Tomichi Hot Springs, near Elgin, Gun-
nison County.
Trimble Springs, Trimble, Ja Plata
County.

Tripp Springs, near Trimble, La Plata |...

County.

Uncompahgre Springs, Uncompahgre |..

Park, Ou&zry County.
Wellsville Warm Springs, Wellsville,

Saline, sulghu-
reted.

Saline, sulphu.-
reted. ’

Alkaline, saline.
Alkaline

Frémont Coupgty.

Resort.

Unimproved.

%Loca.l resort.
Resort.
Unimproved.

Do.

Analyses of mineral springs in Colorado.

Cafion City Springs.

Constituents. -

Iron Duke. | Little Duke.| Big Ute. | Aqua Vida.

Parts in 100.* | Parts in 100.* | Partsin 100.* | Parts in 100,*
Sodium carbonate. ...ceeee.ccaieii et 0.1267 0. 1266 0. 0594 0. 1258
Calciuam carbonate..... 0. 0535 0. 0374 0. 0732 0. 0678
Magnesium carbonate . 0. 0249 0. 0234 0. 0257 0. 0302
Sodium sulphate....... 0.0201 0. 0207 0. 0280 0. 0249
Sodiam chloride ....... 0. 1372 0. 1956 0.2258 . 0.2070
Total covenecencncnanacncencecresonnnnns 0. 3626 0. 4040 0.4122 0. 4559

sQOscar Loew, analyst (1875).

(318)
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Cafion City Springs. ]gggt%pgnr : Rocky
Constituents. o Nw% | Mountain
Csogrgu‘;‘zs Hot Spring. River. Springs.*
) Parts in Graing
Partsin100.b | Parts in 100.>|  100,000.b per gallon.c
Sodium carbonate......ceeverieeenianannaen. 0. 0332 0.0119 |oeeennnanann. 3.79
Calcium carbonate. .eeeevveenencancaaiaaan.a. . 0.0482 0. 0553 10. 20 43.31
Magnesium carbonate .............o....oooo. 0.0300 0. 0211 17.10 0.39
TIron carbonate. . co.cvonicacienemecrmmensnone]sacsecvrornsas T 2.89
Sodinm sulphate......ccoevviveniiieenanannas 0. 0310 0.0134 |.ceeo...o..... 104. 60
Calcium sulphate .coeee coeemnnmicnnniioieensfianaaneiiiii e, 6L50 |.eeveennn. .
Sodinm SIICAE ..coev.iimiiiiiiiiioiineiieefieiaiiaiiee ferne i e e 4.00
Sodium chloride 4. 96
Sodium iodide .. 1.30
Sodium bromide '
B 1011 7Y O 165. 24
- Hot Sulphur Springs, Middle Park.
Constituents. - g
Spring No. l.i Spring No. 2. Spring No. 3./ Spring No. 4.
N\
G'ra;';ns . Gra;lga . szizw . G—rmi;w .
per gallon. er gallon. er gallon.d | per gallon.
Sodium carbonate........civeeeinneaaeaann., g 58, 57 perg 50.45 - perg 20.37 g 29.42
Calciam carbonate. .. 8.46
Magnesium carbonate. . e 2. 66
Sodinm sulphate. .... 17.53 14.25
Potassinm sulphate.. 1.03 7.03
Magpesium sulphate 526 [.ceiicaiiaa...
Sodinm 8ilicate .ccevviereiniiiiiiiiiieiiiee i e 148 | .
Sodium chloride . 13.29 12.18
Siliea ... ...... 0.61 0.54
Magnesia . : ..
Lithiw .... ..
Iron ...... "ac
Ammonis.......... 3
Carbonic acid (free).......... 8,42 0.42
Total ceeieiiiiiieieeiaiicrnnocnaieans 66. 51 74.96
1
Hot 3?(115111:;:%!?!!}:5. Estes Park Springs.
Constituenta.
Spring No. 5. Spring No. 6./ River Spring. SR;:I;:Igl
Grains per | Grains per Parts in Parts in
' ) gallon.d gallon.d 160,000.° .0
Sodinm carbenate.......ceeeiiiinniinnannnn.. 39.37 22,42 |iceieiiniiian
Calcium carbonate. ..o ieeienianiianiennn. 3.68 6.43 2.84
Magnesium carbonate .....c..iiieeiiianeann. 193 |ieeemuinn.... 2.01
Iron carbonate .....o.cevcveincieincienionann 6. 66
Sodinm sulphate . .....cceiiiiiiiiiiiiaiaa, 9.85 25.11 |... .
Potassium sulphate.......ceeeevuiiiiinaan... 0.96 1.69 ! 0.99
Sodium chloride . .caeoe eiiocinieaaanaaaas 13.97 13.11 1.31
T 2 1.31 1.36 0.78
AlRmINA. .ciietcrneniieeseeiiatiiatieecranne R Trace
8 o Trace Trace {.ceveeeceaeee.
Ammonla......ooiieiiiiiiiiiieniieeeenranna. “Trace Trace {ceeeecieauean.-
Organic matter.... Y P, .79
Carbonic acid (free).......ocoocoeiociiaa... 9.49 4.69 |.......... s
5 2 80. 56 74.81 16.38

*Probably Seltzer Springs. *
*Qscar Loew, analyat (1875). -
«C. T. Jackson, analyst.

4E. J. Mallet, jr., analyst (1875).
¢C. F.Chandler, analyst.
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Analyses of mineral springs in Colorado— Continued.

Chalk

Idaho Hot | Seltzer .. |Hartsel Hot .
Constitaents. Soda. Mineral lgoggr 8 | Mineral (sjmr.]i]:lc Creek Hot
Springs. | Springs. PrIDg. | Springs. PTiNg. | “Springs.

Partsin | Partsin Partsin | Partzin | Partsin Parts in
100,000.b 100,000.¢ 100,000.4 100,000.4
9.37 9.97 130. 55 - S/ .

Sodium carbonate....
Potassinm carbonate. B
Calcium carbonate..........

Magnesinm carbonate ......
Iron carbonate..............
Sodium sulpbate............
Potassium sulphate.........
Magnesium salphate........
Sodinm silicate . .......... .-
Sodium sulphide............
Sodium chloride ............
Potassium chloride .........
Magnesium chloride
Sodium jodide .
Sodium bromide ............
STHeR o oienveeereiicaa s
Lithia ...
Aluming . ....coooiiniiaan.
Ammonia  ......aiool...
Organic matter ............
Sulphur

Total .euenenieaenn.an. 72 | . 370.40

Present

128.63

Manitou Springs.

Constituents. .
Iron Ute |LittleChief| Manitou Navajo | Ute Soda | Shoshone
Spring. Spring. Spring. | Spring. Spring. Spring.
1 .
Partsin | Partsin Parts in Parts in Parts in Parts in
. 100,000.° 100,000.¢ 100.000 * 100.000.¢ 100,000.¢ 100,000.¢
Sodium carbonate........... 59.34 15 16 52,26 124.69 23.82 | 88.80
Calcium carbonate.......... - 59. 04 75.20 S 111,00 129.40 40.00 108. 50
Magnesium carbonate ...... 14. 56 13.01 20. 51 31.¢6 6.10 .
Lithium carbonate .. ...... Trace Trace 021 0.24 Trace Trace
Iron carbonate.............. 5.78 1.80 Trace |...... 1.40 |ieeeenn.....
Sodium sulphate............ 30. 86 51.88 19.71 18.42 12,24 37.08
Potassium sulpbate......... 7.0l 6.24 13.35 ©16.21 Trace 5.12
Sodium chloride ... .- 3159 47.97 40.95 39.78 13.93 42.12
Silica . .ooieiiiiii i 2.69 2.22 2.01 1.47 Trace Trace
Total .ecevervanaannnn 210. 87 213.48 260. 00 361. 87 97.49 281. 62
a]. G. Pohle, analyst. ¢E. J. Mallet, jr., analyst. + ¢0scar Loew, analyst (1875).

»C. T. Jackson, analyst (1877). 4George E. Patrick, analyst.
(320)
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Analyses of mineral springs in Colorado— Continued.

Liberty Hot Springs. Parnassus Springs.
Constituents. s s : S Sori S
rin Spring prin pring rin ring
1\?0. 1.g Igo. 2. No. 3.g No. 1. I\})o. 2. I\}’o. 5.
Partsin | Partsin | Partsin | Partsin | Partsin | Partsin
100,000.2 100,000.» 100,000.® 100,000.* 100,000.= 100,000.2
Sodinm carbonate .......... 69. 42 Trace 144. 50 126. 04 118.45 73.32
Calcinm carbonate. . ... 13. 08 31.00 92,42 71.00 54, 54 46. 91
Magnesinm carbonate . 10.91 5.10 . g 22.43 17.03
Lithium carbonate..... . Trace Trace Trace Trace 1.78 0.15
Iron carbonate.... I 1.54 2.23 2.75
Sodium sulphate.. 23.73 10. 50 13.56 8.78 3.98 3.28,
Potassinum sulphat: Trace Trace |. Trace 19.22 18.44 14. 54
Sodium chloride 29.25 1172 33. 34 102. 96 104.18 53.23
Silie.coeeni..n 5.73 1.07 4.75 4.21 7.94 6.00
Organic matter Trace Trace Trace Trace Trace |.ceeceececas
Sulphureted hyd . Trace 12.00 |... L Trace
Carbonic acid. «oovvemrevennn|oennnvanaidiiiiiioe e In excess |Inexcess In excess
Total ..cvevvennnnenn.. 152,12 .39 218,77 333,70 | 333.92 7.2
Pagosa Springs.
Constituents. -

Spring No. 1.| Spring No. 2.| Spring No. 3. Spring No. 4.

Parts in Parts in Parts in Parts in

. 100,000.* 100,000 100,000.® 100,000.°
Sodinm ¢arbonAte .ooeeviviiin ceiiiannnn.. 4.70 3,88 Jeeereieraiiiedieiiiraeieans
Calcium carbonate..... ....... . 59. 00 59. 50 54. 51 58.73
Magnesium carbonate -- 4.85 3.92 3.68 3.59
Lithium carbonate............. 0.71 Trace Trace Trace
Sodium sulphate..... 221,66 220. 20 223. 92 224.59
Potassium sulphate.. 7.13 6. 98 6. 63 7.10
Sodium chloride .. 29.25 29.36 31.21 29. 81
Silica .oeonv...nn 5.70 5.21 5.53 3.82
Organio Matter .....cceeeeemmeneniicnianaa... Trace Trace Trace Trace
Total ceueerniieiiieeieencernn e 333. 00 328. 50 825.48 327. 64

* Oscar Loew, analyst (1875). )

NEW MEXICO.

In many portions of New Mexico, alkaline and saline waters (many
of them 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 furnished 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. III,
Geology).

(321)
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Mineral springs of New Mexico.
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Apache Tejo Warm Springs, south |......|.. . 89 |icevecccanaciannen
of Fort Bayard, Grant County. -
Aqua Cilienée, near Mesilla (7), [--ceee|vnevecniaeienas]enans cesacnanes
ona Ana County. )
Azteo Spring (sz Xigante), 4 [.ceese]ieaeeea]iannan wfeecscencaceeeea...| Wateris on sale in'Santa
miles east of Santa F'é, Santa Fé Feé.
County.
Cabello Springs (%), 5 miles from |..... Jeeaneann 136 |.ecnecicranen
Fort McRae, Socorro County.
Geyser in Bernalillo County, 12 |......)........ Warm |.-.... [
miles northeast of Fort Wingate.
Hudson's Hot Springs, near Hud- |..cocofiacaealianiia]iceeniinnnn s Resort.
son, 4 miles northwest of Mim- .
bres, Grant County.
Hot springs : ' ;
In Sap Diego Cafion, on San {...... O ) P U

Antonio Creek, north of
Jemes, Bernalillo County.

Near the Rio Grande, north of
Palomas, Sovorro County.

On Diamond Creek, near

mouth, Socorro County. .

Gila River, near Diamond [-.....|ceue.... 100 |..... eeeeaeraan aee o,

Creek, Socorro County.

Jemes Hot Springs (lower group), 94

% 104..n..... to

twelve miles above Jemes, Ber- Saline.......... Do.

nalillo County. }
Jemes HotSprings (uppergroup), 70 ’
San Diego Cafion, 14 miles above %40 ........ g } Y U TR Do.
Jemes, Bernalillo County. . .
Las Vegas Mineral and Hot 7%
iPrings, near Las Vegas, San }40 ........ { to§
iguel County.
Mineral springs:

Three miles east of Gallup, |.ceceefeanee|iomemieifomeeneianneeas ceer
Bernalillo County.

Eighteen miles west of Abi- |......].c..coliiiiiiii]eeeieaaaanns venens
quiun, Rio Arriba County. .

Five miles east of Ojo Azufre, |..ceeef-aeeeuei|ianneen. Alkaline........
Bernalillo County. .

East of Great Ranch and 3 |..coeo|ecaeunaifoaanaoe Alkaline,  sul
miles northeast of Las Ve- phureted.
gas, San Miguel County.

Ojo Azutre, Bernalillo County, 20 |......|.ccceaaifenanaee Sulphureted, &c.
miles west of Fort Wingate,

Alkaline, saline. Do.

QOjo Caliente (Joseph's), Taos 108
County, 12 miles from Barranca, }4+ 6, 000 { to} Aﬁxnagh;ﬁgx!‘xg:]w U;gdagg:;?:rcmly and
north of Abiquiu. 122 ! *

Qjo Caliente, Mimbres River, 15 |...... ..o oiiiiiidcaaniiaaiais cees

miles north of Mimbres, Grant
County.
Ojo Caliente, 12 miles southwest
of Zufii, Valencia County.
Ojo Caliente, near Cherryville and
Canada Alamosa, Socorro Co.
Qjo Sarco, on Rio Grande north of
Santa Barbara, Taos County.
San Ysidro Spring, near Jemes,
Bernalillo Connty.
Soda springs : |
Three miles north of 0jo Ca- |..ceeefiemnennsliamiiin]ieeeaanannas ceeeen
liente, Taos County.
On Salado Creek, 4 or 5 miles |...... PRSP PR P cececencaanns
south of San Ysidro, Berna-
lillo County.
Four or 5 miles south of Car- |......|... ) .
rigo Valley, Socorro County. .
Thirteen miles northeast of |......[........fco.ooofoeean ceesremanan .
1sleta, Bernalillo County.
Stinking Spring, 10 miles north- |......}..c..ooooca.n. Sulphureted ....
east of Coolidyge, Valencia Co.
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' Mineral springs of New Mexico— Continued.
. 1 o
& & | £
' 'E 2 8
8‘ :g = 2- £
Name and location. % | B8 B Char:;:::;ro the Remarks,
£ 1 g :
' I 8
g E g
s = @
“ =] =
Sulphur springs o
In Chusca Valley, Rio Arriba [.ooeoifieunioiforeneaifimeiecisnncnenanas
County.
‘West of Mesa Lucera, Valen- |......|........loccciifoeviinnnninis ceer
cia County.
Five miles south of Taos. b VT T O PORRPORI AR A
County.
Warm springs:
Near Hudson, 6 miles north- |......|........ b 11 I P
west of Mimbres, Grant Co.
At head of San Diego Cafion, | ..... R O PO
Rio Arriba County.
At copper mines of Rio San foeeees]oenenn. 130 |ieeeeenonrennonans
Francisco, Socorro Co.
‘Warm Sulphur Spring, Rio Paja- |......|........ 68 |..... ceeees semeen
rito, Taos County.
Analyses of mineral springs in New Mexico.
Ojo Caliente (Joseph's). Jemes Hot Springs. Las Vegas
Constituents. 5 P pm— ra—— %:lngg%
rin prin, " Spring pring in :
0.1 g No. 2.g Geyser. )?o, 3. |apper group. Spring.
Parts in Partsin | Partsin | Partsin Parts in Parts in
100, 000.» | 100, 000.* 100.= 100. s 100.* 100, 000. ®
Sodium carbonate.......... 196. 95 184,20 |.ceeovninn] teni il 0. 0219 T 120.00
Calcium carbonate . . . 6.95 5. 40 0. 0641 0. 0300 0..0548 13.75
Magnesinm carbonate. g . { 0.0103 0. 0240 0. 0057 .
Lithium carbonate... 0.21 L1 g .
Iron carbonate..... Trace Trace |.eeeov.oo--. 0.0002 foeemniiiiii)iiaiiiananns
Sodium sulphate.. 13.60 19.33 0.0035 [..coeennn... 0. 0059 5.26
Potassium sulphate . 5.17 R S e Y R
Calcium su)phate ......................... Trace 0.0262 f.overiieei]iiaiiiinnn.
Sodlum chloride. . 38,03 30.78 0. 1622 0.1508 0.2642 6.41
Total.cocuevnnnna.... 260. 21 254, 30 0. 2401 0. 2322 0.3726 b145. 42
Warm Sul-| Las Vegas Mineral and Hot Springs.
Constituents. Sag: Ysidro S pbux:'R sAztec
. pring. ring, Rio : . ring.
U haro” | Sprpe | Sprne | Spe | T
Parts in Parts in Parts in Parts in Parts in Parts in
: 100.» 100, 000. » 100, 000. * 100, 000, 100, 000. * 100, 000. ®
(SJo{liu.m cnrbgna.te ............ T 17.01 1.72 117 5,00 j.eener.n-.
Jaleium carbonate....... . 0.15.
Magnesium carbonate ...|  0.0243 § o 9.08 10.63 .41 0. 0605
Iron carbonate .......... [V IT4T1 0 DA PRI RRNUI PR IR P,
Sodium sulphate...... 0.1639 14. 60 14.12 15.93 16.27 0. 0225
Calcinm sulphate . ..o..ofeceeiieeaia] coearenean]imeiiiicna]ienenninaaaaienn il 0. 0050
Sodinm chloride ......... 0. 3072 9.11 27.26 24.37 27.34 0.0193
Siliet . iiemieiiaie Trace Trace 1.04 Trace 2.51 0. 0220
Potassa. . Trace Trace Trace Trace Trace |.eeececnea-n
Lithia ..ovveennannnan.... Trace Trace [Strongtrace |Strong trace |Strong trace{............
Total.ceeenaeeena.| 0.5632 47.81¢ 53. 22 52.10 62. 53 0. 2831

s Oscar Loew, analyst (1875).
b F, W. Clarke ,analyst (1885).

v

° Contains carbonic acid and hydrogen sulphide also.
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. Sulphur Spring, southwest of Camp Bowie, Cochise County......... R PN I
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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 so 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 springs 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, IIT
{geology) of Wheeler’s survey reports.

Mineral springs of Arizona.

\
" Name and location.

Flow in gallons per
hour.

Number of springs.
Temperature, Fahr.
Characterof the water.

Alkali springs, in Boo-koo-der-klish Cafion, Apache County ........ N alka-

Agua Caliente, opposite Burke's Station, on Gila River, Maricopa |..--{.caee.| caionn. Saline.
Jounty. . .
Agua Sal Creek, southwest of Carriso Mountain Aﬁache County...|l.cofremece|oacennn.
Biéter Spring, south of Lee's Ferry, on Colorado River, Yavapai [-...[......[........
ounty, °
Croton Springs, in Sulphur Springs Valley, Cochise County .........
(Grypsum Spring, in Detrital Valley, Mohave County. ... .........oo.. .
Hos-hi-ti-to Spring, southwest of Carriso Mountain, Apache County .|.
Hot springs:
Opposite mouth of Cabicu Creek, Gila County............... R B
East of Black Cafion of Colorado River, Mobave Coanty ........

On Rio San Francisco, 7 miles ubove the mouth, Graham County.
Lava springs, in Grand Cafion of. Colorado River, Mohave County...]...
Mineral springs, 13 miles northwest of Green’s Peak, Apache County|.
Mineral Park Bitter Spring, in Cerbat Range, Mohave County ...... et
Monroe Hot Spring, Castle Creek, 60 miles south of Prescott, Mari-

copa County. (Bathing resort.) )
Not-tahn-de-let Spring, 20 miles north of Keam’s Cafion, Apache |....[.cc...|ieee-n.. Alkaline, sa-

County. : ine.
Pahgun Spring, in Grand Wash of Colorado, Mohave County........ RN PO, 100
Salt springs : .

Along cafion of Salt River, Gila County .......cocoeieenianaae. .

South of Stone’s Ferry, on Colorado River, Mohave County....

Fifty or 60 miles northeast of Williams's Trading Post, Apache Co.

On the Colorado Chiquito, near Hardy, Apache County.......... .
Sand Cave Spring, Apache County, 50 miles northwest of Fort |.

Defiance.
Shanto Spring, 40 miles northwest of Fort Defiance..... ........... RO I, Tepid. .
Sh?t% Spritng. 50 miles northwest of Williams’s Trading Post, Apa- |....1...... ..do ...| Alkaline.

che County.

Salphureted.

Thermal springs:
Near Tubae, Pima County - .eovneeeeniiiiiiieiinnioneianinne. [P P P
On Prieto River, Grabham County ........ocooviimiiniiniannnn, U S S,
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Analyses of mineral springs in Arizona.

. Hot
Mineral | Gypsum .-
Constituents Park, | Spring, | 11ag%
onstituents. Ritter | Detrital |

Spring. | Valley. Ers?:];:

Parts in | Partsin | Parts in
100,000.® | 100,000.2 100.»

Magnesinm carbonate. ... coeeeeereeeemeeetciiacrnnneeeanireninnnnae| vaeaiaan. Trace [..........
Calcium carbonate «ccoveuereneiaeieiiiteiaicaeenatacassansanecneencnaeaniaanan 120 |ooeeen.nn
S0dinm sulphate . ..oviieuiie it iie e Trace | - 51.6|..........
Magnesium sulphate 35, L8 |
Calcinm sulphate . 4
Iron sulpbate .......
Manganese sulphate
Sodium chloride. ... .
Potassium ehloride, ..o FR P Trace'{..........
Magnesium chloTidé. e ceeiiiiieiiiieiiiionniiienierenneenns cen 5.4 ..., s 0.1025
Caleinm ChIOride . .. ovioniie i iiiiiierateaieaanrenenienns|ienananas e s 0.1981

Total..eeevnarnnene. cremaen N 189.2 764.3 0, 6668

= Oacar 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 ave
utilized for medicinal purposes, and many of them were so used by the
Indians long before settlements were made by the whites. OQur 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 best 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. Sulphureted 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 inforimation furnished by members of the United States
Geological Survey 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.
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Mincral springs of Nevada.

>

Cha.rﬁcter of the

water. Remarka.

gallons per

hour.

Name and location.

Number of springs.
Temporatu‘ré, Fahr.

Flow in

Alkali springs: e
Seven miles north of Montezuma, |.-e-aef.eaeaac. [P [ cecuesncenas
Esmeralda County.

Ten miles porthwest of Lone [-ceea.feceeacadf.ca.. PO ceoes
Mountain, Esmeralda County. )

Allen’s Spring, south of Carson's {------[----.... caceesesfeeccarccccccancas
Lake, Charchill County.

Alum Spring. 5 miles northeast of |...... RPN PSP I ——nes
Steambodt Springs, Washoe County.

Bitter Springs, 15 miles southwest of
Saint Thomas, Lincoln County.

Rutte Spring, north end of Hot Springs, |-
Butte, Humboldt Counnty.

Double Spring, north of Walker Lake,
Esmeralda Connty.

Double Hot Springs. southwest flank {-eeeau|-vneeen. 191-165 | ecenevacccrcnnans
of Black Rock Range, Humboldt '
Connty.

Elko Hot Springs, Elko, Elko County.|---ceefeeeeeeafoaaiii. veseesesnacesees-.| Resort.

Franktown Hot Springs, Franktown, |.-ccc-leeceiaaificiiiificacnnnnnes cevennn
Washoe County.

GolcondaHot Springs, Golconda, Hum- L3 PO, 150 | Chalybeate and Do.

8

boldt County. phur,
Goodrich Spring, 12 miles from Schell- |....-.{28,000 |160-185|..ccccenun.. P TUnimproved.

bourne, White Pine County. :
Granite Creek Hot Spring, near Alkali {.ee-vo|.c.. PR PSS ISP, creeeen

Lake, north of Granite Creek Desert, | .

Humboldt County.
Gypsum Spring, 20 miles northeast of |...... R R,

Las Vegas, Lincoln County.
Hot springs :

On north side of Thousand Creek |----..| eeeaan 130 [ocerenencnnnnnnnn. Do
Valley, southwest of Stein ’
Mountains, Humboldt County.

In Soldier Meadows, 15 milessouth J......|.... Y R
of Camp McGarry, Humboldt . '
County. :

At south end of Stein Mountains, [......|....... ~ 178 | ...... SRsusassees
Humboldt County.

Ten or 12 miles north of Magon's 2 leanennn 118-134 | Calciof .........
Crossing of Quinn River, Hum.
boldt County.

On east side of Independence Val- [.cccau|ecenen. ] tereeni]occnenannies creace
ley, Elko County.

At portheast end of Ruby Lake, |-eeeeufcaceaaifioaaas. [ [
Eiko County. '

East of Division Peak and south |..cee.|eeeennn. T PO
of Pah Ute, Humboldt County.

On northeast side of Pine Valley, |.ceeas|eeeien-- . .
north of Mineral Hill, Eureka
County.

South of Allkali Lake, east side of | eou..|...-. O D .
Crescent Valley, Eureka County.

On northeast side of Pah Tte [-cceacfecceene. cevavncs]esenncanacnnnas .-
Mountains, Churchill County.

In Antelope Valley, near Eagle |......|.ee..... [T P
Lake, Elko County.

Northwest of Sink ot Quinn River, 2...... e
Humboldt, County.

Near Egan Cafion, 15 miles north- {.ceec.feee..... cesvevesfiasancecnececsasss| Used for quartz mill
westof Schellbourne, White Pine and for bathing.
County. . .

At vnorthwest end of Pyramid [..--..j........ cectsvccfiacaconnarcanianas
Lake, Washoe County. E

At porth end of Pyramid Lake, {-eceeuf-ceeiecifieeiiisfoccanraaans [P
Washoe County.

On Carson River, 6 miles north-
east of Genoa, Douglas County.

At south end of Smoke Creek Des- |.
ert, Washoo County.

At north end of Toquima Range, 18
1miles southeast of Austin, Lan-
der County.
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Mineral springs of Nevada— Continued.

199

Name and location.

Number of springs.

Flow in gallons per
hour.
Temperature, Fahr.

Qhamctef of the
water.

Remarks.,

Hot g;ﬂngs—Continued.

ear junction of Beef and Virgin
Creeks, Humboldt County.

Oh Little Humboldt, north of Hot
Spring Creek, Humboldt County.

In Kobeh Valley, near Grubb’s
Mill, Eureka County.

On west side of Smith Creek Val-
ley, Churchill County.

On west side of Gabb's Valley,
Esmeralda County.

One mile eastof Carson City, Orms- |.

by County.

Ten miles north of Wellington,
Lyon County.

East of Hot Springs Station,
Charchill County.

East of Winnemucca, Humboldt
County.

At head of north branch of Little
Humboldt, Humboldt County.
At head of south branch of Little
Humboldt, Humboldt County.
On southwest side of Black Rock

Range, Humboldt County.

At south end of Black Rock Range,
Humbolt Connty.

Near south end of Pine Forest
Range, 7 miles from Mason's
Crossing of Quinn River, Hum-
boldt County.

In Emigrant Cafion, northeast of
Tulasco, Elko County.

At south end of Thousand Springs
Valley, Elko County.

At Cephas Kyles, 7 miles south of
Sue Springs, Churchill County.
At base of Shoshone Range, Reese
River Valley, Lander County.
In Steptoe Valley, southwest of

Ruby Valley, White rine County.

Near Silver Peak, Esmeralda
County.

Fourteen miles south of Toyabe
City, Nye Connty.

In Diamond Valiey, 30 miles north
of Eureka, Eureka County.

In Hot %;ring Range, Nye County.

In Salt Valley, east side of Carson
Sink Mountains, Churchill Co.
Hot Sulphur Springs, Carlin, Elke Co.
Kyle’s Hot Springs, 12 or 15 miles east
of Star Peak, Humboldt County.
Las Vegas Springs, Las Vegas, Lin-
coln County. . :
Leach’s Hot Springs, Pleasant Valley,
25 miles south of Winnemucca, Hum-
boldt County.
Mesquit Springs, 10 miles east of Las
Vegas, Lincoln County.
Miller's Hot Springs, 1v miles north of

Franklin, Rub; Va.l%%y. Elko County.
hite Sulphur |.

Mineral Hill Hot
Springs (Bruffy’s Hot Springs), 4
miles north of Mineral Hill, Eureka
County.

Afineral springs :

Opposite Stonehouse Station, Hum-
boldt County.

‘West side of Smoke Creek Desert,
‘Washoe County.

Boiling|

170

.| Improved.

Resort.
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Mineral springs of Nevada — Continued.

(BULL. 32,

Name and location.

Flow in gallons per
hour.

Number of springs.

Temperature, Fahr.

Character of the
* water.

Remarks.

Muddy Springs, northwest of West
Point, Lincoln County.

Mud Springs, Desert Waells, Nye Co...

Nelson Springs, 20 miles south of Gol-
conda, Humboldt County.

Red Bluff Springs, 10 miles east of
Saint Thomas, Lincoln County.

Rotten Egg Springs, west, side of Mud
Lake, Washoe County.

Salt Well, 1 mile north of Stone's Ferry,
Lincoln County.

Schellbourne Hot Springs, Schell.
bourne, White Pine County.

Shaw’'s Hot Springs (formerly Swift's),
two miles northeast of Carson City,
Ormsby County.

Hot water of Ophir Mine, Comstock
YLode, Virginia City, Storey County.

Smoky Valley Geysers, Nye County...|.

Soda Lakes, 3 or 4 miles east of Rag-
town, Churchill County.
Soda springs :

East of South Carson Lake,
Churchill County.

South of Silver Peak, Esmeralda
County.

Near Butlerfield’s, Warm Springs,
west of Railroad Valley, Nye Co

Steamboat Springs, Steamboat, Washoe
County. R

Sue (or Gilbert’s) Hot Springs, north
end of Osobb or Salt Valley, Hum-
boldt County.

Sulphur springs :

In Esmeralda County, 12 miles
gsoutheast of Wellington.

In Sodaville, Soda Springs Valley,
north of Colurmbus, Esmeralda
County.

At south end of Diamond Valley,
Eureka County.

Seven miles east of Montezuma,
Esmeralda County.

Eight or 9 miles northeast of To-
yabe City, Nye County.

Twenty miles south of Freyberg,
Lincoln County.

In Pabrimp Valley, Lincoln Co ...

At Sand Spring Flat, 15 miles south
of Stillwater, Churchill County.

Thermal springs :

On east side of Little Cedar Mount-
ains, Elko County.

At east base of Keene Mountains,
San Antonio, Nye County.

Five miles east of Patterson, Lin-
coln County.

Virgin River, Lincoln Count;
Volcanic Springs, Whirlwind Valley,
Lander

Beowawe,
Wabuska Springs, Wabuska, Lyon
County.
‘Walley's or Genoa Hot Springs, Genoa,
Douglas Conuty.
‘Ward's Hot Slgrmgs, foot of Granite
Mountains, Humboldt County.
Warm springs :

Northwest of Shoshone Mesa, west

of Rock Creek, Landoer County.

ounty, 10 miles south of

160-185

......

cesancsscusnsenmes

TUsed for irrigation.
Resort.

Improved and used

&8 & resort.

Resort.
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Mineral springs of Nevada— Continued.
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Warm springs—Continued. °

On White River, in Sierra Valley, |.«ceefeeeeeaeifiaaiiaa]irieiienneiiaanns
20 miles northeast of Butter-
field, Nye County.

South of Sonoma Range, Hum-
boldt Counnty.

On west side of King River Valley,
Humboldt County. g

Eight miles southwest of Camp
Halleck, Elko County.

At Hiko, Lincoln County .........

In Pahrimp Valley, Lincoln County).

‘West of Roberts Mountains, En.
reka County.

Northwest of Tecoma, Elko Co...|ceeeeeficcres]ieinaci]eannaccenns Crecans

South of Alkali Lake, Reese River |ceeesf-aeesee. P B L LT TR
Valley, Lander County.

On west side of Warm Spring Val. |-ccceofeveeeeaifianiniiifonaaaaeaaaas eonce
ley, Nve County.

At north end of Grass Valley, [-eeceefiaceeccilinnmiaa]eacneraaniannns
Lander Connty. :

In Storey County, 10 or 12 miles |.--e-cfeeeeee-. T8 |oeeremiienninenn
south of Wadsworth,

At north end of Carico Valley, |-ceoee|-eareen]imaniii]iiecraannnans,
Lander Couanty.

Ateastside of Sonoma Mountaing, [.-ecee]oeeviardiaciia]iemeraniiniiennns
Humboldt County.

In Fish SpringIValley, 80ntheast | oneeeiemeencifieniiani]oananrmuaninenn
of Danville, Nye County.

Six miles north of Hot Springs, |-----ef--aeeeaufoiniiifenooaenmacnaaa,
Smith's Creek Valley, Churchill
County.

In Ash Meadows, Nye County ....[......l........ B ) ) e

At north end of White Pine Val- |.ccc.|iaceean]iaernae]oameneoiiamninnaas
ley, White Pine County.

‘Westof Fish Creek Range, Lander |......|........ 140 |icevenceccnaicnans
County.

‘Warm Sulphur Springs, south end of J.eeceu|ivevees]ioaieais[-cnansenaeecennans
Spring Valloy, White Pine County.
‘Whelan's White Sulphur and Mineral| 8 | 5000 |108-112{.cccvsvrrecrerenns Local resort.

Springs, Pine Valley, 12milesnorth

of Mineral Hill, Eureka County.
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Analyses of mineral springs in Névada.

Larger Soda Lake, near Ragtown.

Ward's Hot Spgings
Hot Springs, at ot water

Constituents. A : . from
inel Granite Hot Spring vty
Surface 30%;?53,95 Unspeci- | Mountain. | -Station. ~ | OPbir Mine.
water, surface. fied.
Grams Grams Parts in Gramsgper | Gramsper | Graing per
. per liters | per liter.» 1,000.b liter.* liter.» gallon.c
Sodinm carbonate .... 26. 410 24. 840 . .
Magnesium carbonate
Calcium carbonate. ...
Sodinm sulpbate......
Magnesium sulphate. .
Calcium sulphate. ....

Aluminium snlphate..
Potassium sulphate...
Sodium chloride ......
Potassium chloride . ..
Sodium biborate
Sodium sulphide
Sodium silicate .
Silica .........

Silica free .
Carbonic acid in ex.

cess.
Lo88 . eiiennmnnnnannn.

125. 130

»T. M. Chatard, analyst (1884). 5Q.D.Allen, analyst (1877). ¢ George Atwood, analyst.

CALIFORNIA.

The States of the Pacific coast are remarkable for the nuinber 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 volcaric 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. Hateh, in the Sixth Report of the State Board
of Health, for 1880, and various hand-books (among them Truman’s
Tllustrated Guide and U. H. Chittenden’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.
. b =
B & a2
g
.E: o [}
gl E. | ¢
Name and location, b Etg 8 Char:::ggrof the Remarka.
5 .
H fi-| o
9 A 1]
= =N
B8 | 8
7| R H
)

Adams Spring, 2 miles from Cobb's | 1 |........)ecc..al. Alkaline, car-| Resort.
Valley, 8 miles south of Clear Lake, bonated. .
Lako County.

Zitna Sﬁings, 16 miles northeast from 24| 98-108 [---.....|. Y 1, S Do.
Saint Helena, Napa County.

Alkali springs:

In north end of Mono County. ......|cceacs]oacnies]oennaa]ianan, ceeeeaanaan

Eight miles northwest of Quincy, |-ececcfovecroanfeannian. Alkaline, car-
Plumas County. bonated.

One mile above mouth of Spanish |......|.. PPN PO Y. [ PP
Creek, Plumas County.

Alkaline lakes :

Fifteen miles southwestof Alturas, |.cooco|eacvio]ieneeeeidiniinannienniaa..
Modoc County.
Near Clear Lake, Lake County......

Alabaster Cave Spring, El Dorado Co...

Alameds Warm Springs, Alameda Co., )
near San José.

Allen Springs, near head of Cache Creek, 5 Jeeerennn 509 | Alkaline, saline, Do.
Allen Springs, Lake Co. and chalybeate.

Alum Rock Springs, 7 miles northeastof | 44|........ 85 Saline, sulphu.

San José, Santa Clara County. reted.

Anderson’s Springs, Lake County, 19 I Resort to limited
miles north of Calistoga. extent.

Agua Caliente, in Coahuila or Cabezon |......f........ 100.4 |.eeveviinaiaaen

Valley, 10 miles south of White River,
San Diego County.
Agua, Calicnte, 30 miles from Caliente
tation, Kern County.
Arrowhead Hot Springs,? near San Ber-
nardino, San Bernardino County.

Probably same as
San Berpardino.

Aczule Mineral Springs, 12 miles west of Used commercially.
San José, Santa Clara County.
Bartlett Springs; vear head of Cache Used commercially

Creek, Bartlett Springs, Luke County.

Bear Valley Hot Springs, near Bear
Lake, north of San Bernardino Peak,
San Bernardino County.

and as a resort.

Berkeley or Summit Soda Springs, 10 |.eceeufovarieesfeanenn. Alkaline........ Possibly same as
miles south of Summit Station, on Summit Soda
Central Pacific Railroad, Placer Co. ? Springs.

Bitter Spring; 18 miles north of Camp |.eveecleeeiiee|ieaviiiiiiioiiiiinnnnne.

Cody, San Bernardino County.
Black Lake, 1 mile west of Bentom, {..eeo.feeeeieafeeaninn. Alkaline ........

Mono County. :

Blanck's (Mrs. Lottie) Hot Sulphur
Spring, Colusa County.

Boiling Lake, 7 miles south of Lassen's
Peak, Plumas Coanty.

Boiling Springs, east side of Dry Salt
Lake, west sido of Resting Mountains,
Inyo County.




Shasta County.
Chalybeate springs :
T'wo miles from Tom’s Head Mount-
ain, Techama County.

Northwest of Fort Crook, on branch |.

of Bear Creck, near head of Falls
River, Shasta County. -

Coal Valley Boiling Springs, 8 wmiles
west of Canby, Modee County.

Cold Soda Lake and Hot Springs, head
of ALill and Battle Creeks, south of
Lassen’s Peak, Plumas County.

Cook’s Ssprings, Indian Valley, Colusa Co

Crystal Springs (%), Napa County .

Crystal Springs, San Mateo County . ....

De Luz Hot Springs, near Oceanside,
San Diego County.

Desert or Cave Spring, Kern County . ...

Dr. Scupan’s Hot Sul{hur Spring,
branch of Battle Crcek, at head of
road, Plumas County.

El Paso ‘de Robles Hot and Cold Sul-
- phar Springs, San Luis Obispo Co.

Fresvo Hot Springs, near Warthan,
Fresno County.

Fry's Soda Spring, near line of Shasta
County, Siskivou County.

Fulton Wells, 3 miles north of Norwalk

Station, Los Angeles County.
Geysers :

Near mouth of Willow and Warner |.

Creeks, Plumas County.

In extreme western end of Lon
Valley, on Scath Branch of Owen's
River, Mono County.

On Pluton Creek, northeast part of
Sonoma County.

Geyser Springs, Geyser Springs, Sonoma
County.

.{ Borax spring, al-
kaline,
Sulphurcted ....

line, and cha-
1ybeate.

Alkaline,
bonated.
Sulphureted ....

%Sulphureted, 8.
i

car-

Saline, sulphu.
reted, &c.

Alkaline ...e...
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Boiling Sulphur Springs, northwest of |......]... PR R .
Long Valley, South Branch of Owen's
River, Mono County.
Bonanza Sp[l"ings, 13 miles from Howard Sulphureted, | Resort:
Springs, Lake County. chalybeate.
Borax Flat Springs, near intersection of |......l..o ...l ceenan
1170 15/ and 35° 45/, San Bernardino Co.
Borax Marsh Springs, 8 milessoutheast |......|.... PR P
of Hawley's Station, San Bernardino |
County.
Borax Patch Springs, near Black Ranch, |...coofieavencifoaaniaaifiaanninnnaanas ..
near Central Pacific Railroad, San
Bernardino County.
Boyd's Hot Springs, Surprise Valley, f.ceeeefrecrecai]ieeenn ceseescescasenanas
on east side of Upper Alkali Lake,
Modoc County. -
Branbeck’s Springs, east side of Honey |......[........ Boiling........cceeuaai..
Lake, Lassen County. Cold ) lesati 1ok
" Byron Spring, 1 mile from Byron Sta- o aane, supiu
tion, Contra Costa County. } LN EELIEREE 1t§5 f)?)t:a.dt'xd car- Do.
California Seltzer Spring, Mendocino |......|.eaeann. P Alkaline, car- Do.
County. bonated.
Calistoga Hot Springs, Calistoga, 9miles | 20 |........ 97 | Saline .......... Once a resort.
south of Saint Helena, Napa County..
Campbell’s Springs (?), Sierra County .
Campo Chalybeate Spring...... .
Carbonated Spring, north part of Sis
you County, on Shovcl Creek Road.
Castalian Mineral Water (Owen’s Lake?) | 13 |..... ...| Cold..| Alkaline, sul- | Used commercially
Inyo County. phureted. and as a resort.
Castle Rock Springs, near Mount Shasta, [..oo..|oceeeafeeaiina Sulphureted ....

Unimproved.

leao.
SR Tt

14
§ Do.

Used commercially
and as a resort.
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Name and location.

Number of springs.,
| Flow in gallons per
hour.

Temperature, Fahr.

Character of the
water.

Remarks,

Geyser Soda Spring, Litton’s Station,
Sonoma County.!

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

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

Gordon’s Spring, Lake Count;

Grizzly Canion Springs,eastof Clear Lake,
Lake ? County.

Harbin Springs, Lake County, 20 miles

north ot Calistoga.

HatchinhamaTLake,4 miles west of Borax
Lake,southeastof Claar Lake,Lake Co.
Hensley's Mineral Springs, Tehama Co. .
Hibby’s Soda Springs, 62 miles north of
Redding, Shasta County.
Highland Springs, Highland Springs,
Lake County.
High Rock Spring, 9miles enst of Honey
Lake, Lagsen County.
Hot Borate Spring, near Lakeport, Lake
('onm{. ’
Hot Mund Springs, on Shovel Creek, near
the State line, Siskiyou County.
Hot springs:
Two miles north of Fort Bidwell,
Modoc 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 Lase 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 {3milesnorthwe:
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.
Paohalsland, Mono Lake, MonoCo.
In Amador County, in valley west
of Markleeville.

Four miles south of Bear Valley, Co- {.

lusa County.

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

Six miles west of Panamint, InyoCo.

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

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

South of Ralael Peak, Ventura Co...

Five miles south of Santa Barbara,
Santa Barbara County.

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

st of Bﬁdge- .

Alkaline,
bonated.

car-

Saline, sulphu-
reted.

Alkaline........

Alkalipe........

Alkaline, saline.

Sulphureted ....

1 Probably same as Geyser Spa Spring in list of analyses.

. { Monticello

Used commercially
and as a resort.

Resort.

Do.

Hot
Springs. §
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Hot Isprin 8- Continned. o
ear head of Battle Creek, south of ... . .J........ 85  |iiiiicicnciciannan
Lake Cafion, Plumas County.
In Plumas County ceoeevecnnvnneena] oo loeiiii]oeniaaas Sulphureted,car.
bonated.?
At bend of San Jacinto River, in | .| i it
northwest part of San Diego Co.
Betweun Clear Creek and Pitt River, (2 PSS Y R,
near Big Valley or Bieber, Lassen
County.
Ten or 12 miles northeast of San 130
Juan Capistrano, Los Angeles Co. }"' """"" 12%. Tesstteessiresces \
Seven miles below Kernville, near |......|........ 127 | Sulphureted....
Kern River, Kern County.
On sunmit of Mount Shasta, Siski- |......|........ 180 J....d0...........
you County.
Hough's Spring, Hough Springs, LakeCe.|... .. [........ (02 L N T Resort.
. . 58 .
Howard Springs, 3 miles from Adams Saline, chalyb-
Spring, Lake County. } b TN PR { lto% } eate, &c. v } Do.
Iron Spring, 2 miles north of Tom’s {.... ..|eeceroaifioereae]iomaaoiananaaaaas
Head Mountain, Tehama County.
Lane's Spring, Stanislaus County . ......|... . .l.coooo oo i
Lane Mineral Springs, CalaverasCo.....0 ... Jocciiioifoeriieaieimanoannanas .
Las Cruces Hot Sulphur Spring, 42 miles 1 ‘500 90 | Sulphureted ....| Used locally.
from Santa Barbara, Santa Barbara Co.
Little Geysers, 3 or 4 miles below the 1t90
Gevysers, Sonoma County. R R 25’0 """""""""
Litton’s Seltzer Spring, Litton’s Station, 1 20 |........| Carbonated, al- | Used commercially
near Healdsburg, Sonoma County. kaline, and as a resort.
Little Yosemite Soda Springs, Nortb |......|-ce..... 52 | Carbonated and
Fork of Kern River, Tulare County. chalybeate.
Lower Soda Spring, in Sacramento Val- ... .__l........[cccenn.. Carbonated.....
ley, opposite mouth of Castle Creek,
Shasta County,
Madrone Mineral Spring, 6-miles north |......|[..c..c..oaiean. U [ T, Resort.
of Gilroy Hot Springs, Santa Clara Co. X
Magnetic™ Springs,! near Watsonville, |......|. SRR RPN P Used commercially
Santa Cruz County.
Mark West Springs, America, on Mark | 10 90 |eeenen.n Thermal, sul- | Resort.
West Creek, Sonoma County. phureted, and
5 chalybeate.
s . 3
Matilija Hot Springs, 6 miles from Nord.
hoff, Ventura County. } 28 | 8,000+ 1‘;&) Sulpbureted ... Do.
Mineral Spring of Grizzly Cafion, Lake |......|-cecceoufroriianifiiinnniaiaaiianas,
County, near Wilbur Springs.
McCarthy's Hot Springs, near Day's |......f-ceeooneeoon]iiiiiiiiss ceanen
ranch, northeast of Fort Crook, Shas- .
ta County.
Mills's Mineral Springs, 1 mile above S O 170 | Saline, sulphu. [Used locally as a
Anderson’s Springs, Lake County. oted. Tesort.
Mineral springs: .
Twelve miles north of Wigginsville, |......|cceveei]oaaieifioaaaiiiiai.
Siskiyon County.
. On eastslope of Mount Shasta, Sis- }......|........ Cold | Chalybeate -.... Unimproved.
kiyou County.
West of Butteville, Siskiyon County.{......{eemeeees]oeaeeees]iniearnonniennans
On mountain, near Silver Lake, Al- |.....cifeeniecc]inniiac)iimiiicnenannnns.
pine County.
In Salt Spring Valley, Calaveras Co.|......|........ ..o feaiiiiiaail,
‘West Shore of Mono Lake, Mono Co.|......|........} Caleic |iceeen.ea.tn
On Encino ranch, Los Angeles Co...|. Alkaline,
bonated.
Three miles above Mouth of Little crevateeenicdnaans
Creek Catnon, San Bernardino Co.
Mono Basin Warm Springs, northeast |......[........ 8510 90| Saline, alkaline .
shore of Mono Lake, Mono County. )
Mono Lake, Mono County...... ... ...l ]ooaiioioan o oriaaniiiin venaas Stronfly mineral-
Mountain Glen Hot Springs, 25 miles 60 ized.
léort.htof Santa Barbara, Santa Barbara PO O too % Sulphureted ... | Local resort.
ounty. 10
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Mud springs: o
Fifteen miles northeast of Honey [......|........|.... R R P
Lake, Lassen County.
On Antelope Creek, 10 mileseast of |......|.cc..c..fivnsann|.n e emeecaenaas
Red Bluff, Tehama County. o
Napa Soda Springs, 7 miles from Napa 27 leennnnn 68 Carbonated, sa- | Used commercially
City, Napa County. line. and as a resort.
Newsom’s Arroyo GrandeWarm Springs, 40
2 miles from Arroyo Grande, San Luis } 34 49,0007 { to } Sulphureted . ...| Resort.
Obispo County. 100 .
Owen'’s Lake, south end of Owen's Val- |..... N PP R Alkaline........
ley, Inyo County, )
Pacific Congress Springs, 12 miles west |...... .. ..... 50 Saline, chalyb. | Used commercially
of San José, Santa Clara County. eate. and as a resort.
Paert’s Hot Springs, near Benton, Mono |.._...1........1._..
County.
Paraiso Spring, Paraiso Springs, 7 miles |......|... ....| 118 | Saline.......... Resort.
south ot Soledad, Monterey County.
Pearson’s Springs, 1 mile west of Wit- 51cnnen. Cold | Alkaline, sul- | Small resort.
ter's Spring, Lake County. : phureted.
Petroleum Spring, west shore of Hot [......|........ L

Spring Cove, on island of Pacha, Mono
Lake, Mono County.

Piedmont White Sulphur Springs, 3 |.

miles trom Oakland, Alameda County.
Salt Lake, east of Geyser,in Long Val-
ley, Mono County.
Salt springs :
orth of Inyo range, east of Black
Mountain, Inyo County.

East side Panamint Valley, Inyo Co.|.

Eight miles south of bend of Fur-
nace Creek, east side of Death’s
Valley, Inyo County.

Near Armagosa Mines, San Bernar- |.

divo County.

On Salt Creek, Tehama County......

Northeast of Patterson’s Pass, Ala-
meda County.

On south side of Mokelumne River, 6
miles south of Silver Lake, Calav-
eras County.

Eighty miles from Red Bluff, on
Branch of Stony Creek, Trinity Co.

Salt Wells, in Salt Wells Valley, be-
tween Lorax Flats and Indian Wells,
San Bernardino County.

San Bernardino Hot Springs, north of
San Bervardino, San Bernardino
County.

San Marcos Sulphur Springs, 7 miles
northwest of Santa Barbara, Santa
Barbara County.

San Rafnel Springs, San Rafael, Marin
County.

Santa Barbara Hot Sulphur Springs, 6
miles from Santa Darbara. in Santa
Ynez Mountains, Santa Barbara Co.

Sdratoga Spring, south end of Funeral
Range, south of Death Valley, Inyo
County.

Seigler Springs, pear Adams Spring,
Laie Connty.

Shafer’'s Hot Springs, north end of
Heunry Lalke, Lassen County.

Simmons's Hot Sulphur Springs, Sulphar

~ Cafon, near Wilbur 8prings, ColusaCo.

Skaggs's Hot béprin;;s, 6 or 8 miles from
Goyserville, Sonoma County.

Soda Lake in Saline TFlats, on Mojave
River, San Bernardino Couuty.

Soda Pond, north of Salt Lake, in Long
Valley, Mono County.

veescssmessssesenn

Calcio..... ......

Sulphureted ....

Carbonated

.| Used locally.

Resort.

Has a local reputa~
tion.

Used commercially
and as a resort.
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Soda aprings: °

Eight miles below Salt Springs, east
side of Death’s Valley, Inyo Co.

Eight miles east of Clear Lake, Lake

ounty.

On Linkvills and Yreka Read, Sis-
kiyou County.

At Soda Bar,2 miles from Oregonline,
Sigkiyou County.

Southwest of Volcano Springs, San
Diego County.

East of Voleano Springs, San Diego

County.

At Forks of McCloud River, Shasta
County.

East of Lower Soda Springs, on
branch of McCloud River, Shasta
County.

On Sacramento River, Siskiyou Co.,
near Shasta County line,

Three miles northeast of Little Shas-
ta, Siskiyon County.

Nine miles west of Tuolumne River,
west of Mono Pass, Tuolumne Co.

S)i.rings of Dos Palmas, in Coahuila Val-
ey, San Diego County.

Steamboat Springs, southeast of Las-
sen’'s Peak, Plumas County.

Stewart’s Hot Springs, in Warm Spring
Valley, Modoc County.

Sulphur springs:

Fourmiles southwest of Tom's Head
Mountain, Tebama County.

West of San Fernando Peak, Ven-
tura Co.

Seven or eight miles east of Wat-
sonville, Santa Cruz County.

On Brown’s Creek, Shasta County,
southeast of Douglass City.

On Soush Branch of West Fork of

Sacramento, Shasta County.

Few miles above mouth of Castle
Creek, Shasta County.

In Black Cafion, 3 miles north of Can-
by, Modec County.

Thirty miles south of Tulare Lake
aud 1 mile porthwest of Buena
Vista Lake, Kern County. ¢

Eight or ten miles west of south end
of Tulare Lake, Kern County.

On south side of San Ferpando
Mountain, Los Angeles County.
Eight miles north of Black Butte,
southern part of Shasta Valley, Sis-

kiyou County.

Seven wiles north of county line,
Monterey County, 20 miles from
San Miguel Mission.

In Mohawk Valley, Plumas County. .|.
Near Dry Lake, 15 miles northwest |.

of Camp Cody, San Bernardino Co.
Northeast of San Luis Mountains,
San Luis Obispo County.
Ten miles northeast of San Miguel
Mission, San Luis Obispo County.
Six miles south of McCormick’s
well, in Desert Valley, Inyo Co.

South of Resting Spring, Inyo Co ...

Summit Seda Springs, near Soda Springs
Station, Alpine County ().

Tahoe or Cornelian Springs, on Lake Ta-
hoe, near State line, Placer County.
Tassajara Hot Springs, head of Arroyo

Seco, Monterey County.

cfsevaccencccicncene

Alkaline,
bonated.
do

car-

Alkaline,
bonated.
PR s R, ..

Saline.......... J

Saline...........

"Alkaline, car-
bonated.

Not open now,
Resort.
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Nawo and location.

Number of springs.
Flow in gallons per
hour

Character of the
water.

Remarks.

“Thormal Acid Springs, in Coso Range,
12 miles oust of Littlo Owen’s Lako,
lnyo County.

Thermal 8prings:
On Battlo Creek, 5 miles above Mor-
gan's Ranch, Plumas County.
Ou Owen's River, opposite Black
Rock, 1nyo County.
‘Near mines of Darwin, Inyo County
‘I'en miles east of Telescope Peak,
Inyo County. L.
"Tolenas Springs, 5 milesnorth of Suisun
City, Svlano County.

I'uly River Soda Springs, South Fork of
I'ule River, cast of Portersville, Tulare
County. .

Tuscan or Lick Springs, 9 or 10 miles
northeast of Red Bluif, Tehama Co.

Ukialh Vichy Springs, 32 miles from
Cloverdalo, 2 miles from Ukiah, Men-
docino County.

Vallejo Sulphur Springs, Vallejo, So-
lano County.

Vichy Springs of New Almaden, Santa
Clava County, 50 miles south of San
IPrancisco.

Volcanic Springs, near Volcano Station,
Soutbern Pacific Railroad, San Diego
County.

Warin gprings :

Near head of Walker's Basin, Kern
County.

In Warm Spring Valley, 10 miles
wost of Alburas, Modoc County.
On east side Pit River, on Hot Creek,

north of Round Valley, Modoc Co.
Twelve miles sonthwest of Camp

Cody, San Bernardino County.
Near Little Owen'’s Lako ..... .2
Nine miles from Awmargosn miunes,

Y

Inyo or San Bernardino County.

Southwest of Pittville, Lassen Co...|.

Warm Sulphur Springs, near Simms
Valloy, on Posa Creck, Kern County.
Warner's Ranch Spring (Agua Cal-

* ente), 30 miles from San Diego, San
Dicgo County.

Waterinan's Springs, § mile west of Ar-
rowhead, San Bernardino County.

White sulphuwr springs:

Jn Napa Valley, 24 miles south of
Saint Holona, Napa County.

Two milos north of Plymouth, Ama-
dor County.

At edgo of Panamint Range, 12 miles
north of Panamint, Inyo County.
Tn Santa Rosa, Sonoma County. ...
In Bear Gulch, west or southwest

of Red Bluff, Tehawma County.

Wilhnr Springs, 30 miles from Colusa,
Coluga County.

Wittor's Springs, 5 miles from Upper
Lake, 8 wiles from Blue Lake, Lake
County. ,

Zom Zom Springs, southeast of Clear
Lakoe, Luke County.

o | Temperature, Fahr.

Alk:m]ino,. car-
bonated.

§

/Cn rbonated . ....

Saline, sulphu-
" reted.

0
Alkaline, car-
bonated.

Sulphureted.
chalybeate.

Salinef..........

TUsed commercially
and as & local ve.
sort.

Local resort.

Resort.

Local resort.
Private.

Resort.

Has a local reputia
tion.
Small resort.

Bull, 32—14
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Analyses of mineral springs in Califurnia.
. Castu.liaix California Calistoga
Coustituents. Sdams | Atma Mineral Seltzor Hot~
privg. prings. Water. Spring. Springs.
Graing Grains Grains Grains Graing
per gallon.y | ‘per gallon. | per gallon.c | per gallon.® | per gallon.e
Sodinm carbonate ccveaeo.oao.- 57.04 5 1,724.11 |oeeeneeao.. 3.41
Sodium bicarbonate - 5820 |eeemeaninn,
Magnesiwm carbonate. 45. 20 .
Calcinm carbonate .. 70. 40

Tron carbonate ..
Sodinm sulphate ..
Potassinm sulphate .
Magnesium sulphate
Sodium sulphide. ..
Sodium chloride. ..
Potagsium chloride . .
Calcium chloride ..
Lime..........
Magnesia. .
Aluming ..
Silica..-.....
Boracic acid.....
Phosphoric acid .
Nitric acid ....

Iron .ceeeannnns

Trace

186. 00

- Gases.

Oubic inches. | Oubic inches.

C’ubic inches.

304. 00 57 T PR | Abundant  f......... oL
Sulphurcted hydrogen ........ e DR R B ARt 3.271
Thenﬁal El Paso De Robles Springs.
. Acid Springs,] Springs of o -
Constituents. " Coso Dos Pulmas. | Hot Sulphur Mud Spring Fulton Wells.
Range. . Spring. pring.
Parts in Parts in Grains per | Graing per Grains
100, 000.¢ 100, 000.f tmp. gallon.s | imp. gallon.e | per gallon.
1Sodium carbonate ............. 5.21

Sodium bicarbonate .
Magnesium carbonate.
Mngucsmm bicarbonate.
Calcinm carbonate ....
Calcium bicarbonate
Iron subcarbonate ..
Sodinm sulphate ...
Polagsium sulphate
Calciwm sulpbate -
Maguesinm sulpha
Aluminium ])crsulphate
Iron persulphate ._...
Sodium sulphide. ..
Sodium chloride.
Lithia ...........
Tron peroxide .
Ammonia ...

TPhosphoric
Nitric acid ...
Sulphuric acid
Sulphar .....

Chlorine
Lodine. ..

Manganese. .
Organic matter.
Total.....ccovvuilinn.. 272.7 294. 4 93. 44  168.38 78. 00
Gases. Grains. Graing.
Carbonicacid ........coooooiii|iiiiiiiiiiiieeiee i 10. 50 47.84 Abundant
Sulphureted hydr ogen ..................................... 4.55 3.28 Abundant

»Thomas Price, analyst.
b J. A. Bauer, a,u'l,lyst

i F. A. Bower (), analyst.
¢J. F. Rudolph, analyst.

<Thomas Prico, analyst (1880).

(338)

f Oscar Loew, analyst (1876).
& Prico and Hewston, analysts.

.
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Analyses of mineral springs in Califorhia—Continued.

Constituents. Azule Min- G%vsgr Spa | Hot Borate | Napa Soda

eral Springs. pring. Springs. Springs.

Grains Graing Grains Graing
per gg(l)los'rg. pe'r gall:m. per gall(m b [ per gullon.c

Sodium carbonate...
Sodium bicarbonate...
Magnesium carbonate ..
M.:guesmm Dicarbonate .
Calcium carbonate............
Troun carbonate................
Iron subcarbonate ............
Ammonium bicarbonate
Sodinm sutphate................
Calcium sulphate.............
Sodium biborate. ..........
Sodinm ehloride...........
Totassium chlonde .......
Magnesium chloride ......
ngnesuun jodide .......... . ] X
]\l.ngnesmm DIOMIAe . ceevvereeesoancracreacncfroemeromanena 0 Trace |eeeeeenann... .
Aluming.......
Silicw .covoviiiiiiiils
Volatile matter .........
Carbonio acid..... ceeees . . RPORURRY B [ 1 1 A PO
B 1 X 2.48

57.12

Vichy .
Pacific Y Litton’s Skngps's
Constituents. Congress NP rings of Seltzer 1k0t

Springs. v(vlg:rfm- Spring. Springs.

Grm;vl;s . Gmi;;& Gmiﬁw ! Gm;';w .
R per gallon.d | per gallon. er gallon.® er gallon.
Sodium carbonate....cceveacaianaaaions R 123. 35 rerg rery
Sodium bicarbonate ..
Magnesium earbomte
Calginn carbonate. .
Lithium carbonato. ..
Jron carbonate..........
Tron bicarbonate. .
Barium carbonate ..
Strontium carbonate
Sodium sulphate. .
Potassium sulplm.te
Calcium sulphate ©....
Magnesium sulphatoe. .
Sodium biborate ......
Sodium chloride.......
Potassium chlovide ...
Sodium iodide
Soda . eeeiininnn.

Limo covniiiieineniienns
Magnesin...........oo...
Tron oude ..............
Alumina..
Silict . oovienennaana.
Carbonio acid.........
Sulphuric acid ..:.....
Chlorine......occooooon...
Ivon ..covmemnnnnen..
Organio Matter «ovveeneennniiieeniaiiinen :
Total «covuenennn.. reeeeeeeeraenas 335.85 432.64 1 228. GO 214.81
aBauer or Price, analyst. °Henry G. Hanks, analyst.
bMoore, analyst. ' . L Hll%:ard analyst.
°L. Lanzwurt, analyst. sPota.esa. lithia, ammonia, alumina, and boracig
4Bauer (1), analyst. . acid included,
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Potassium carbonate
Manganese carbonate .
Tron cavbonate...... ..
Sudium sulphate
Sodiom chloride:
Alumlu.m ......

Phosphoric acid.........cocoeenn..
Sulpho-hydric acid

212 MINERAL SPRINGS OF THE UNITED STATES. (buLL. 32.
Analyses of mineral springs in California—Continued.
Highland Springs. Little Yo. | Mineral
Constituents. - sewito Soda| § :Z?lﬁ;
. ¢ Spring.
Seltzer Dutch Magic Ranch,
Spring. Spring. - Spring.

" Qraing per | Grainsper | Grains per | Partsin Partsin

gallon.® gallon.» gallon.» +100, 000.% | 100,000.®
i([n]mm calbona,l:,e . 28, 2’; i2. Zg i‘; 10 20.97 24.31

agnesium carbon: 0. 0. .63

Caleium carbonate .. ' } 16.02 s21

Potassium..oeoouiie i,
Tithiom.......
Organic matter
TOtal. o eeremrsnernaneeannnnns 73.12 103.04 | 101.79 49.90 125.37
Gas
i Cubic inch Cubic inch Cubic inch
Carbonicacid ..................... 21220 184. 80 156.80 | In excess | In excess
: : Sulphur .
iossprne | SataTake, | R | agop o
Constituents. Mono Lake. Tsland,, on MOJav 05 sméth slll.le sén Warm
: of San Ter-} Springs.
N Mono Lake. River. nando Mt.
Grams Grams Partsin Partsin Grams
. . per liter.c per liter.© 100,000. » 100,000. ® per liter.©
Sodium carbonute . ................ 19. 4900 0. 0306 y 6,21 0. 5972
Magnesinm carbonate. ... 0.3600 f............. R
Magnesium bicarbonate. ....... .. |ieeieriaaoann 0. 0154 50. 60 0.2114
Calcinm earbonase ................. 0. 6800 0. 1035 g 0. 1475
Sodium sulphate .......... .. ... 10.0700 0. 0799 23.87 0. 4631
Culcinm sulphate. ......coeeeenn.. .

Magnesium sulphate....ooooa...o.
Sodium biborate...................
Sodium silicate. ....... remrreneian
Sodium chloride
Totassium chloride .
Alamina .. ... ... .
SHICH cveen e
Phosphoric acid...................
Sulpho-hydric acid
Potassium
Lithiom.....

B )«
Manganese
Organic matter........_...........

Carbonicacid ...........coooain.

.............. e

In excess

, .
* Prof. Rising, analyst.

*» Oscar Loew, analyst, 1876, ¢ T. M. Chatard, analyst.
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Analyses of mineral springs in California— Continued.

213~

¢ Santa Barbara Springs. San Bernardino Springs.
Constitnonts. No. 1, main . No. 1,1arge | No.2, spring
spring, Hot | No:-2 main spring in | 200 yards
DY ing pCal%) ront of wost of
afion. . hotel. hotol.
i Parts in Parts in Parts in .| Parts in
100,000.2 100,000.» 100,000.2 160,000.»
Sodinm carbonate ..o cooiieiiiiiiiiiiiaiin. 29.6 2.8 |iciiriiiin e
Magnesinm carbonate . c.oveeiainiiieminefiaiioiiiaioifaeniianaea s Traco Traces
Caleinm enrbonato. «ooeevveciaecinreeaaaeadiiiiiiiiinenesfeneraeranenans 10.7 11.0
Tron carhonate «oovenieeeecomniiciiicece e ficciiiceece e e Trace Traces
Sodium sulphate. 5.0 Trace 81.17 80.2
Potagsinm Bulphate .....ocveeueinnien enenidiiniiiiaan] caill, 2.3 Trace
Sodium chlorido 8.7 12.8
Potagsa. Trace
Silica..... 4.2
Garbonic acid ... Trace
Sulpho-hydric acid . Trace
Caleitm . oeiiieciiiiieiee e acaaane Trace
B 017 ) RIS 47.5
. S riung near CAlgunt S Warm ‘Uk' Vi
an Juan alionte pring, near iah Vichy
Constituents. Capistrano, | of Cabezon (Little Owen’s| Springs.
R main spring.|  Valley. Lake.
Parts in Parts in Parts in GQrains per
100,000.2 100,000.» 100,000.* gallon.b
Sodium carbonate .. 11.10 83 45.2 197.75
Magnesiam carbonate . ..

Calcium carbonate....
Sodinm sulphate. ...
Potassinm sulphate
Sodium chlorido ...
Potagsium chloride
Potagsa .....
Lime ...
Magnesia.
Lithia ..
Tron....

Sulpho-hydric acid .
Organic matter

Trace 22.64

12,0 17. 85
8.0 Trace
ceemenaes s Traco

27.51
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. Analyses of mineral springs in California— Continued.

‘White Sulphur Springs, Saint Helena.
'| Sunmit Soda
Spring.

Constituenta.
oo Spring No. 2. | Spring No. 6. Spring No. 7.

Grs. per gall.” Grs. per gall." Qrs. per gall.b| Grs. per gall.
Sodium carbonate.... 9'?50 g g :

Calcium chloride ...... S PO,
Magnesiam chloride. Cemmme s
Potass...oueunnannas Trace
Iron oxide....... 1.75
Alumina. ...... 1.75
Silicd.cnennniininanas eeeemasemsesancensans 2.06
b1 ) R 88.68
Gas. ‘
Oubic inches. | Oubic inches. | Qubic inches.| Cubic inches.
Sulphureted hydrogen.......c...cocemuoun. 186. 35 6.15 4.25 Trace
Paraiso- Volcanic Tolenas Shafer's
Constituents. Spring. Springs. | Springs. Hot Springs.
Grs. per gall.c|Grs. per gall.d| Grs. per gall.c|Grams perliter.t
. Sodium carbonate..... fesemeeieeeeeraaenans 4,23 1,724, 11 63,836 |ieaeeeiiiienan
Magnesium carbonate . 10. 88
. Caleium carbonate..... 48.32
Iron carbonate. . ....... 0. 64
Sodium sul})hnte ....... .
Calcium sulphate ........
Magmesium sulphate.....
Sodium biborate. ......
Sodium silicate ........
Sodium sulphide.......

Sodinm chloride . ..........
Potassium chloride . ...
Potassium iodide ......
Lime ...ccvveneicaenaa.
Magnesia.....
Tron oxide ......cvvueiicannanans
Alumina.....ociceceninneana.
AL N
Boracic acid .......cco.c..oo.
Phosphoric acid ..coovvemeann .
Todine ..oceviiecricnneccnnnoaans

Bromine........ccoceiiniiniian.s
Organic matter....... creeeee cneeean
Total .conneneniiiinecceneaaeeans
* J. F. Rudolph, analyst. * A. Cihi, analyst (1871). ° °John Hewson, jr., analyst.

® J. Le Conte, analyst (1871). 4 Dr. Price, analyst. ¢ F. W. Clarke, analyst (1883).
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CRALR.] OREGON.,

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 variecties found in the State. Chittenden’s
Health and Pleasure Resorts of the Pacific Coast for 1879 contains
the best list heretofore published, bat 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. Xerr 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.

o .
&l & g
g = &
g <
@ Sg | 8 '
Name and location. 9| &3 | E Ch_““;::g;:f tho Remarks.
8| 8% | §
B
818 | &
% | E =
o
Aurora Saline Springs, 13 milos west of | 2 600 57 | Caleic, saline ...| Used to some oxtont an
Aurora Mills, Marion County. a resort.
Belknap Hot Sp}*iljgg, near McKinzie | 7 | 1,260 184 | Resort.
Bridgo, Lane County,
Canter's Blae Sulphur Springs, Jordan {8 |........ 200 1. i Used as a local resort.

Valley, Baker County, west of Silver

City, Idaho,

Colp's Soda Springs, 3 miles west of |....|..

White Point, Jackson County.
Cooper’s Springs, 1 mile east of Wilbur,
Douglas County.

Cullon's Springs, Yam Hill County ....|....

Des Chntes Hot Springs, 8 miles north
of Warm Spring, Crook County.

Toley Springs, near McKinzie Bridgo,
Lano County.
ot Vprin 8: .
Noar Lakeview, Lake County

Baker County.

At base of Stein Mountains, Grant |..

County.

HE

o
L .
On Malheur River, near mouth,

Atnorth end of Quinn River Valley, ees

Jaker Counnty.

On northwest side of Gooso Lake, |..

_ Lake Coupty.

In Warner Lakes Valley, Grant Co.|."..
Four miles south of Lakeviow, |....

Lake County.

On Cheeseman's Ranch, 1 mile north |. ...

of Lakeview, Lake County.

Kitson’s Springs,

Linkville Springs, near Linkville, Kla-
math County.

exter, Lano County.|....|..

Lowor Soda Spring, sonth fork of San- |....

tinm River, Linn County.

Malhour Rivor Springs, branch of Mal- |.__.

heur River, Baker County.

MeCalister’s Soda Springs, 3% miles |._..

cast of Jacksonville, Jackson County.
Mineral springs:
Twelvo miles east of Jacksonville,
Jackson County.

Alkaline,
Donated.

car-

Resort.

Unimproved.

Do.”
Resort.

t

. Local resort.
Do.
One is impr{)vcd; used

a8 a resort.
Resort.

Used commercially and
a8 a resort.
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[BULL. 32,

a| g .
1) =% <
. Bl o &
B A &=
@l 3s | € |,
Name and location. “ g2 | B (,haractgg of the Remarks,
° ] & water.
g g g,
, g B ]
2 @
“l 3]

Mineral springs— Continued.

Ou West Fork of Beaver Creek, |2 l........l...... Chalyheato and | Unimproved.
Jackson County. carbonated.

Three miles sonth of Aurora Mills, |....|........ [ PN
Marion County.

In Willamette Valley, 50milesabove | 2 | ...oocfeacae]iommmaracneonnns Resort.
Eugene City, Lano County.

On Blue Mountains, near JohnDay, | 1 |........ 120 [ceeveenacmeoannn Do.
Grant County. .

Six miles southeast of Astoria, |....|......~ o IO, Carbonated . ...
Clatsop County.

In Sam’s Valley, Jackson County ..{....J........|...... Sulphureted .. ..

Ou W. Allen's farm, near East Port- [....|........l...... Chalybeate .....
land, Multnomah ()oumg. .

Payton or Snowden Mineral Spring, 2 | 1 225 57 | Alkaline........ Used comnmeorcially and
miles south of Drain’s Station, Doug- as & resort.
las County. . -

Sodu springs:

Near Jacksonville, Jackson Co.....]. PO U R Carbonated...... Do.
At Waterloo Falls, 3 miles above [.............|.cccen [N [ Unimproved.

Sodaville, Linn County.
Six miles from Ashland, Jackson Co.

At Brownsborough, Jackson Co ....|..
On Molalla River, Clackamas Co...|.

Sodaville Spring, Sodaville. Linn Co ...

Solfataire, near Linkville, Xlamath Co.|.

Sulphur springs :

At Sulphur Springs, on Smith’s |,

Fork of Umpqua River, Douglas
County.-
Oue mile above Sulphur Springs
Douglas County.
-Upper Soda Springs, Santiam River,
10 miles above Lower Seda Springs,
_ Linn County. -
Warm springs :

Northeast of Summerville, Union |.

County.

Y
‘West of Malheur Lake, Grant Co..|.

In Summit Lako Vatley, Lake Co...
Wilhoit’s Soda Springs, Clackamas Co.,
é’m‘ck Creek, 25 miles northeast’ of
Salem.

‘White Sulphur Springs, head of Clack- |.

amas River, Clackamas County.
1ot springs :

In Horsefly Valley, southwest of |..

Drew’s Valley, Lake County.
On Lost River, west of Bonanza,
Lake County.

Free resort.
Used for vapor haths

Unimproved.

Do.

Used commercially and
a8 a resort.
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Analyses of mineral springs in Oregon.

. Wilhoit’s Aurora
' § Des Chutes + Foloy
. Constituenta. o Soda Salino o
. Hot Springs. Spriugs. Springs. Springs.
Grs. per gall.* | Grs. per gall.b| Grs. per gall.c | Grs. per gall.4
Sodium carbonate. ..oooovveiomnaniiineiiaaaan P 3«£ 50 87. 57
Magnesinm carbonate .......
Calcium carbonato...........
Lron protoxide carbonate ....
Sodium sulphate.............
Magnesium sulphate ........

Calcinm sulphate
Solinm chloride ...
Potassium chloride
Magnesinm chloride. ......
Sodinm silicate .... .
Tron .. o.o..l. .
Todine.....ooooeoiiiiioas
Caleinm chloride veveneenane.

Organic matter .

Undetermined ............... eeeieieeniana,
B
Gas. Qubic vnches. | Oubic inches.
Carbonic 8¢id. . vveene i 22. 56 3.3844
} Kitson's Springs. . Goonor's Payton
Constituents. 00p Mineral
. Springs. Spring.
Cold Spring. | Hot Spring.
Grs.pergalld’ Grs. per gall.d Grs. per gall.d . Grs. pergall.®
Magnesinm snlpbate cooooeeoeee oL, 198,008 [-ommrrmrmrmemelrmrme e e ..
Calcium sulphate...... .. . g ! C e ..
Sodium €hloride . .-.on.seeens s . 180.00 | 208. 00 : . 00
Magnesium chloride. S PN P 145. 00
Caleium chlovide . 48. 00 64.00 115. 00
Tronearbonate. .. ..ooooiiiier i ca i e e e 862, 00
Undetermined mat ceeeeserian 42.00 W00 e
Total .oueeiamanniiiianeaaaan feveanecaas ' 256.00 314. 00 852,00 | 435. 00
1
* L. N. Dornhach and E. N. Hors. 4R. G, Rex, analyst. e With calcium, carbonate and
ford, analysts. ° Philip Harvey, analyst (1876). loss. . .
"J. A, Veatch, analyst (1869). ' With insoluble matter. » With magnesia, alumina. and
°J. Il Bell, analyst (1870). silica.

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.

(345)
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Mineral springs of Washington Territory.

[BULL. 32,

Name and location.

Number of springs.

Flow in gallons per
hour

Temperature, Fahr.

Charactor of the
water.

Romarka.

Alkaline Springs, in Crab Creek Cou- |....

1ée, Spokane County.

Brackett Spring, Edmonds, Snohom-
ish County.

Cascade Warm Mineral Springs, Cas-
cades, Skamania County.

Chalybeate Springs, Clallam County..|.

ing County

Denuny Springs,
Hot springs :.

On Green River, west slopeof.Cas- |....

cade Mountains, 50 miles north
from Seattle, King County.

Medical Lake, Medical Lake, Spo- |.-

kane County.

Pinkham Mineral Spring or Well, Lake |..

Union, near Seattle, King County.

Saline Springs, east ond of Rattlesnake |....

Mountains, Yakima County.
Salt and alkaline lakes: ’

North of Saddle Mountain, Spo- |....

kane County.

North of F'ort Okinakane, Stevens |.

County.

Soda Spring, near Goldendale, Xliki- |..

tat County.

Sulphur Lake, east of Palouse Junc- |....

tion, Whitman County.

Sulphur Spring, southeastern part of |....

Garfield County.

Thermal Wells, Ainsworth, Whitman [....[..

Saline, sulphu-
reted.

Alkaline, saline.

Calcie

>
Unimproved.

Resort.

Unimproved .-

Used commercially and

a8 a resort.

Unimproved and diffienlt

.of access.

County.
Analysis of mineral spring in Washington Territory.
Constituents. Medical Lake.
Grs. per gall.®
Sodium CarBONALO - oo oe e e i ieiiic e 63. 543
Lithium carbonate .....eciceeneonnns . Traco
Magnesium carbonate........... ... 0.233
Xron carbonate ...ccoueiei i, 0. 526
Calcinm carbonate .............. 0. 186
Sodinm chloride....oc..o..oc.... 16. 370
Potassium chloride.................. 9. 241
Alnming 0Xide . ceeeee. v an il 0.175
Sodinum metasilicate. ... .............. 10. 638
Potassium sulphate .co.co........... Traco
Sodium diborate ......coeenennnnn. Traco
Organic matter. ...... emee i meamena. aeemaeeamrenasenessmemaneseennaresam—aneenennn- 0. 551
TLOBAY - et eeem e oo ee e e e e e e e e e e momon e e e e e neenn e T 101463

*G. A. Mariner, analyst (1882).

springs of Alaska are both numerous and important.

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
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

| (346)
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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, salphureted,
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.

.

™
&
A
. ) .
Namo and location. *3 Cm"\‘:’:ﬁ;:'f """’ Remarks,
g .
=3
g
=
' o
Boiling springs on northeast side of Akutan Island ..|...... Saline¥.........
Boiling springs on Kénaga Island....c...o.ooooieeealt. [N et Used by Aleuts from
time immemorial for
i cooking purposes.
Roiling mnd aprings on Koni volcano, Atka Island..|...... Sulphnreted ...

Chalybeate spring, 4 mile from Sitka, Baranofl Island .| oo oo oo
Chalybeate apring on west bank ot Chilkat River, |.....of......o..oo......
on the mainland. . A
Goysers, or warm sulphur springs, Sitka Sound, 15 or [*153% | Saline and gnl- | Was nsed as tho site
20 miles from Baranoff Island. phureted. of hogpital by the
‘Russians, and tho
springs wore used
. . extensively.
ot springs, 5 miles from Korovni Bay, Aka Island ..1 167 | Saline?..........
Hot springs hotwoen Korovni and Klucheff voles |...oofiooiiiioiiiane
noes, Atka Island. : -
Hot springs on Adakh Island .. ....oo ool foeen it
Hot springs in Parcnosa Bay, on south coast of [......i...... eeetanaa
Aliaska Peninsula.
Iot springs in Port Mollor, north side of Aliaska |......|...... eemaanaan
Peninsula.
Hot spring in crater of Goreloi, Goreloi ITstand ... jcceeecfiieiiinaiiii..,
.l»[ot]springs on Amagat Island, near Alingka Penin- ... | ...
. sula,
Hot Springs on a small island southeast of Akhiin ...| -...] .o..oiiaae
Hot Springs on Chichagoft Island, cast of Siwash |......f ... Usod by Aleuts for
passage. bathing.
Hob marshes near Pogriimnoi voleano, Unimak Island|.c....f...oooiiiiiianaen
Hot springs on Stikine River, 25 miles above at8 |......l.. .0 . oo....
mouth.
Hot springs on Sitignak Island. .cocveveern ceveeniani]iecaiddiiiiiiiiineeiiane.
Hot springs on SegonamiXsland . ..oovevviaenennnian]ieeena|iae i
Hot springs opposite Tliuluk ov Captain’s Harbor,on | 94 | Sulphureted . ...
Unalagka Island. .
I[tinlup(;ings near Mukushin Mountain, Unalaska [......|.....o...oo..oo...
sland.
Hot Springs near Deop Bay, Unimals Island...... e d 212 |l Used for bathing by
. the Aleuts.
Intermittent boiling springs, in a small valley of {......|...........i......
Unimak Island.
Saline lake on Beaver Island in the Pribyloff Group..|......|.................. \
Sulphur lake on Unimak Island ....... S R PR P S
‘Warm springs on Unalaklik River, near Uhikuk ..... 34 | Salinef..........| Tho temperature of the
! air was —8° Fahr.
Wﬁl{m springs betwoeon Versola Sofke and Yonlkon |............coooo.ieas.
ver.

*This is the temperature given in the Cosst Pilet. Dall gives a temporatare of 122° F., and Dr.
Phillips, in Waltoun's book, gives 9¢° F. to 1040 F. .

(347)
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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, 1883-'84, as additional data have been received since
the publication of that report.

: Number of | Number of | Number of Nuu;bie; 05 N;mi.bie’:' 0:. Total num-

States. spring lo-| individual] springs ?.It)ngd ug)cd co%n- ber of

calities. | springs. analyzed. asresorts.| morciaily. analyses.

Nortbern Atlantic States ... 405 657 ‘155 74 , 72 187

Southern Atlantic States ... 371 1,048 148 152 42 164

. Southern Central States ... 721 1,911 137 174 36 146

Northern Central States .... 601 1,276 215 122 55 224

‘Western States and Terri- 724 3,951 132 12 18 138
tories.

Grand total........... 2,822 8,843 .87 634 223 859

' S (348)



INDEX.

A.

Abenaquis Springs, N. H,, 17.

Aberdeen Artesinn Well, Dak., 160, 161.

Abita Spring, La., 124,

Acadomy Spring, Tenn. See Gibson's Spring.
Acid Spring, Monvoe Co., Towa, 161.
Adams County Mineral Spring, Ohio, 131.
Adums Springs.  See Rocheport Sulphur $prings.
Adaws Springs, Cal., 203, 210.

Adams White Sulphar Springs, Pa., 44.

Addison Mineral Spring, Me., 14, 16.
Addison Ridge Chalybeate Springs, Pa., 44.
Adirondack Mineral Springs, N. Y., 27, 32.
Atna Springs, Cal., 203, 210.

Agua Caliente, Ariz., 196.

+ Agua Calionte, Cal. See Warner's Ranch Spring.
Agua Caliento, Cal., 203, 213.
Agua Calionte, Colo., 188,
Agua Chalyboate Springs, Ind., 135.
Agua Sal Creek, Ariz., 196.
Alabama, mineral springs of, 88-94.
Alubaster Cavo Spring, Cal,, 203, -

- Alameda Warm Springs, Cal., 203.
Alaska, mineral Springs of, 218, 219.
Albany Artesian Well, N. Y., 27, 32.
Albert’s Sulphur Springs, Ind., 135.
Alburgh Springs, Vt., 19, 20.

Alcyone Mineral Springs, IlL., 142, 144.
Alhambra Springs, Mont., 178.

Alkali Lakes, Wyo., 183.

Alkaline Springs, Wash. Tet., 218.
Alkali Springs, Ariz., 196.

Alkali Springs, Colo., 188.

Allandale Springs, Mass., 22, 23.
Allan's Mineral Springs, Mont., 178.
Alleghany Springs, Tenn., 98.
Alloghany Springs, Va., 55, 58.

Allen Springs, Cul., 203.

Allen Springs, Ky., 107.

Allen’s Spring, Nev., 198.

All Healing Springs, N. C., 74.

Alma Salt Well, Kans., 172.

Alpena Magnetic Well, Mich., 145, 147.
Alumn and Chalybeate Springs, L'enn., 98
Alum Rock Spring, Cal., 203.

Alum Rock Spring, Pa., 44.

Alum Spring, Ark., 119,

Alum Spring, Mont., 178.

Alum Spring; Nev., 198.

Alum Spring, Onslow Co., N.C.,74,77.
Alum Spring, Rutherford Co., N. C., 74.
Alum Spring, W. Va,, 69.

(349) ‘

Alum Springs, Colo.,188.

Alun Springs, Boyle Co., Ky., 107.

Alum Springs, Lowis Co., Ky., 107.

Alum Springs, Texas, 125,

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

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

Alum Well, Tenn., 98.

Alum Well, Va., 55.

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

Amelia Springs, Va., 55.

American Chalybeate Spring, Me., 14, 16.

Amherst Mineral Spring, N. H. See
Grove Mineral Spring.

Amberst Soda Spring, N. H.,17.

Anchosa Spring, Miss., 95.

Anderson Mound Springs, Ind., 135, 138.

Andorson Spring, Ind., 135.

Anderson’s Springs, Cal., 203.

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

Annuapolis Sulphur Spring, Ohie, 131.

Antelope Springs, Colo., 188.

Apache Tejo Warm Springs, New Mex., 194.

Apollis Spring (Saratoga), N. Y. &ce High
Rock Springs.

Aqua Caliente, New Mex., 194,

Arctic Springs, Wis., 151, 153.

Acrizona, mineral springs of, 196, 197.

Arkansas, mineral springs of, 118-122.

Arlington Springs, Mo., 164.

Armstrong Spring, Ark.,119.

Arnica Springs, Mo., 164.

Arrington Mineral Springs, Kans., 172, 174.

Arrowhead Hot Springs, Cal., 203.

Artesian Lithia Spring (Ballston), N. Y., 27, 33.

Artesian Magnetic Mineral Spring, Colo., 188.

Artesian Springs, Miss., 95.

Artesian Sulphur Wells, Oak Harbor, Ohio, 13L.

Artesian Well, Pueblo, Colo., 188.

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

Pine

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

Artesian Well, Illinois City, 111.,142.
Artesian Well, Rensselaer, Ind., 135.

Artesian Well, Farmington, Yowa, 161, 162.
Anvrtesian Well, Harper's Ferry, Iowa, 161, 163.
Artesian Well, near Davenport, Towa, 161, 163.
Artesian Well, Aberdeen, Miss., 95.

Artesian Well, Lincoln, Neb., 171.

Artesian Woll, Tenn., 98.

Artesian Well (sulphur), Lenu., 98.

Artesian Wells, Charleston, S. C., 79, 80.
Atlanta Mineral Spring, Ga., 81, 83.

Auburn Mineral Spring, Me., 14.

Auburn Spring, N. Y., 27, 32.

221



222

Augusta Springs, Va. See Suribling Springs.
Aurora Highlands Spring, W. Va., 69.

Aurora Saline Springs, Oreg., 215, 217.

Aurora Springs, Moe., 164, 168.

Austin’s Springs, Tenn., 98, 103. N
Avoca Mineral Spring, Ind., 135.

Avoca Spring, Tenn., 98.

Avon Sulphur Springs, N. Y., 27, 32,

Azalia Mineral Springs, Ind., 135.

Auztec Spring, N. Mex., 104, 195.

Azule Mineral Springs, Cal., 203, 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, 33.

Bankston Springs, Miss. See Mississippi Sprivgs.

Banvper’s Springs, Tenn., 8.
Barger's Springs, West Va., G9.
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, 34.
Bath Alum Springs, Va., 55, 58.
Bath Chalybeate Springs, Pa., 44.
Bath Springs, Tenn., 98.

Baunguss Mineral Springs, Lex., 125.
Baxter Medical Springs, Kans., 172, 173.
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:, 203.

Beaver Dam Springs, Tenn., 98.

Becker, G. F., on minoral springs of Idaho, 181
Beek’s Hot Springs, Utah, 185.

Bedford Alum and Iron Springs, Va., 55, 59.
Bedford Springs, Ky., 107.

Bedford 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, 134.
Belle Cheney Springs, La., 124.

Bells Mineral Wells, Tex., 125.

Bell Spring, N. C., 74. .

Belmont Springs, Miss., 95.

Benbam's Carbureted Saline Well, Ind., 135, 138.
Bennington Thermal Spring, Vt, 19.
Benson’s Salt Spring, Fla., 86, 87.

Bentley Springs, Md., 52, 53.

Berkeley or Summit Soda Springs, Cal., 203.
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., 151,153.

Bethesda Springs, Mo., 164.

Bethlehem Spring, Mass., 22, 23. !

Bovy Springs, Md., 52.

Big Bone Lick Springs, Ky., 107.

Big Hole Hot Spring, Mout., 178.

Big Lick Springs, Ky., 107.

Big Mineral Spring, Rosenkruns 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 Bernardimo Co., Cal., 203.
Bitter Springs, Nev., 198,

Bitter Woll, Crawford Co., Ohio, 131.
Bitter Well, Hancock Co., Ohio, 131.

Black Barren Spring, Pa., 44, 46.

Black Earth Mineral Springs, Wis., 151, 153.
Black Lake, Cal., 203.

Black Rock Springs, Va., 55.

Black Sulphur Springs, Ark., 119.

Black Sulphur Springs, Tenn., 98.

Black Water Springs, Lenn., 98.

‘Black Wells, Miss., 95.

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

Bladon Sprirgs, 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, 93.

Blount Spring, Ala., 89.

Blowiung Springs, Ark., 119.

Blue Grass Sulphur Springs, Ala., 89.

Blue Lick, Ind., 135.

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

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

Blue Ridge Springs, V., 55, 59.

‘Blue Rock Spring, Olio, 131, 134.

Blue Spring, Jacksou Co., Fla., 86.

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

Blue Spring, Volusia Co., Fla., 86.

Bluo Spring, Utah, 185.

Blue Sulphur Spring8, Md., 52.

Blue Sulphur Springs, W. Va., 9, 71.
Bluish-White Sulphur Spring, W. Va., 69.
Bog Springs, Ark., 119.

Boiling Lake, Plumas Co., Cal., 203.

. Boiling Mud Springs, Atka Island, Alaska, 219.

Boiling Springs, Akutan Island, Alaska, 219.
Boiling Springs, Kanaga Island, Alaska, 219.
Boiling Springs, Cal., 203. .

Boiling Sulphur Springs, Cal., 204.

Bolar Springs, Va., 55. .

Bon Air Chalybeate Spring, Tenn., 98.
Bonanza Springs, Cai., 204.

Bon Aqua Springs, Tenn., 98.

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

Boone’s Lick, Mo., 164, 168.
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Boothibay Medicival Mincral Spring, Me., 14, 16.
Borax Flat Sprivgs, Cal., 204,

Borax Mursh Springs, Cal., 204.

Borax Patch Springs, Cal., 204.

Borden Springs, Ala., 89.

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

Bototourt Springs, Va., 55.

Boulder Hot Spring, Mout., 178.

Bowden Lithia Springs, Ga., 81.

Bower Spring, V., 19,

Bowie Springs, Ala., 89.

Bowshoer Mineral Spring, Mo., 164, 168.

Box Mountaiu Sulphur Springs, Ky., 107. .
Boyd’s Lot Springs, Cal., 204.

Boyor Sulphur Springs, Tnd., 135.

Brackelt Springs, Wash. Ler., 218.

Bradford Minoral Spring, N, H., 17.

Branbeck's Springs, Cal., 204.

Brandywine Chalybeate Spring, Del., 51.

Brandywine Spriny, Miss., 95.

Bratton Spring, Mo., 164, 168,

Bridger Cafion Tepid Spring, Mont., 178.
Bristol Soda Springs, Wis., 151, 153.

Britt's Springs, Arvk., 119.

Brom-Magnosian Minecral Well, Kans., 172, 174.

Brookfield Spring, Mass., 22.

Brown and Boyd’s Spring, Tenn., 98.

Brown Spring, Ky., 107, 112.

Brown's Springs, Tonn., 98.

Bruffy's ot Springs, Nov.

Hot Whito Sulphur Springs.

Brancau Hot Spring, Idaho, 181.

Brunswick White Sulphur Springs, Vt., 19,

Bryan’s Minoval Spring, Miun., 158, 159,

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

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

Buckingham White Sulphar Springs, Va., 55.

Bueua Vista Springs, Ky., 107.

Buflulo Lithia Springs, Va., 55,59,

Buffalo Spring, Mo., 164.

Buffulo Springs, Ky., 107.

Bug Spring, Flu., 86.

Bull Dog Minoral Springs, Avk., 119.

Burdett's Sour Mineral Wolls, Texas, 125.

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

Burgher's Spring, Ky., 107, 118.

Burke's Chalybeato Springs, N. C., 4.
Burkhart’s Spring, Mo., 164, 168.

Burner's Springs, Va., 55.

Burning Spring, Ala., 89.

Bussoy’s Mineral Spring, Ark., 119,

" Buglor's Minoral Spring, Arvk., 119.

Butler Springs, Ala., 89.

Butterworth’s Magnetic Spring, Mich., 145, 247.

Butte Spring, Nov., 198,

Byron Acid Spring, N. Y., ¢7.

Byron Spring, Cal., 204.

See Mineral Hill

C.

Cabollo Springs, N. Mox., 194.,

Cairo White Sulphur Springs, N. Y., 27.
Calcarcous Springs, Wyo., 183.
Calodonia Springs, Pa:, 44.

Calhoun Springs, Miss., 95.

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

Calistoga Hot Spring, Cal., 204, 210.

Callaghan's Sulphur Spring, Va. See Dickson's
Sulphur Spring.

Camcron Springs, Ind., 135,141,

Campbell’s Spring, Ohio, 181.

Cawmpbell’s Springs, Cal., 204.

Campbollsville Sulphur Spring, Ky., 107.

Campo Chalybeatoe Spring, Cul., 204.

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

Cannon's Spring, Ga., 81.

Canoga Springs, N. Y., 27.

Canon City ot Springs, Cole., 188,191

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

Cafion Creek Spring, Colo., 188.

‘Canter’s Blue Sulphur Springs, Orey., 215.

Cantrell Springs, Avk., 119,

Canwood’s Springs, Tonn., 98.

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

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

Carbonated Spriug, Siskiyou Co., Cal., 204.

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

Carbureted Spring, Macon Co., 111, 142,

Cardwell Mineral Spring, Tex., 125.

Carey's Spring, Ohio, 131.

Carlisle Spring, Colo., 188, 192.

Carlislo White Sulphur Springs, Pa., 44.

Carmon's Spring, Ala., 89.

Carrizo Springs, Tex., 125.

Carroll White Sulphur Springs, Md., 52.

Cascade Springs, Mich., 145,

Cascade Springs, enn., 98,103,

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

Castalian Mineral Water, Cal., 204, 210.

Castalian Spring, Miss., 95.

Castalian Springs, Tenn., 98.

Castalia Springs, Olio, 131.

Castle Rock Springs, Cal., 204,

Castor Sulphur Springs, La,, 124,

Catalytic Springs, Ga., 81.

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

Cave Spring, Cul,  See Desort Spring.

Cayco's Springs, Tonn., 98.

Cayuga Mineral Spring, N. Y., 27.

Cecil Alum Springs, Va., 55.

Cedar Bluft Sulphar Springs, Vas, 55.

Cedarburg Springs, Wis., 151,

Cedar Spring, Ohio, 131, 134,

Cedar Springs, Mo., 164.

Codar Springs, Tex., 125,

Contral Spring, Vt., 19.

Central Springs, Ind., 135.

Cerro Gordo Springs, Ky., 107.

Cerulean Springs, Ky., 107.

Chalk Croek Hot Springs, Colo., 188, 192.

Chalybeato Acid Springs, Miss., 95.

Chalybeate and Saline Springs, Ky., 107.

Chalybeate and Sulphur Springs, Ohio, 13L

Chalybeate Hill Springs, Ark., 119.

Chalybeate Minetal Spring, N.C., 74.

Chalybeate Spring, Colo., 188,

Chalybeate Spring, Oneida Co., Idaho, 181.

Chalybeate Spring, Mont., 178.

Chalybeate Springs, Alaska, 219.

Chalybeato Springs, Ga., 81,84

(351)



224

Chalybeate Springs, Ky., 107, 111. !
Chalybeate Springs, S. C., 79. : .
Chalybeate Springs, Wash. Ter., 218.
Chalybeate Well, Iil., 142, .
Chamberlain Mineral Springs, Iowa, 161, 163.
Chameleon Springs, Ky., 107,
Champion Spring (Saratoga), N. Y., 29, 38.
Champlain Spring, Vt., 19.
Chandler’s Spring, Tex., 125.
Chandler’s Springs, Ala., 89.
Chappaqua Spring, N. Y., 28.
Charleston O1d Artesian Well, S. 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 Sulpbur Springs, Ohio, 131.
Cherokee Magnetic Mineral Springs, Iowa, 161,

163.

Cherokee Springs, Ark., 119.
Cherokee Springs, S. 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, 8. C., 79.
Chilhowes Spring, Tenn., 99.
Chilhowee Sulphur Spring, Va., 55.
Chittenango White Sulphur Springs, N. Y., 28, 33.
Chlorine Springs, N. Y., 28, 35,
Choteaun Springs, Mo., 165, 168.
Church Hill Alum Springs, Va., 55, 60.
Cincinnati Artesian Well, Ohio, 131, 133.
Cincinnati Sulpho-saline Spring, Ohlo, 131, 133,
Cistern Lick Springs, Va., 55.
Claiborne Springs, La., 124.
Clarempnde Chalybeato 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 Sulphur Springs, Ky., 107 118,
Cleopatra Spring, Yellowstone Park, Wyo., 184,
Cleveland Mineral Springs, N. C., 74, 77.
CIliff Springs, Ala., 89.
Clifton Springs, N. Y., 28, 33.
Clifton Springs, Va., 55, 58.
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, Mass., 22, 23.
Cold Soda Lake and Hot Springs, Cal., 204.
Cold Sulphur Springs, Va., 55, 59.

Coleman Springs, Tex., 125,

Coleman’s Well, Miss., 95.

Colo’s Soda Springs, Oreg , 215.

Coly's Springs, Mo., 165.

Colfax Mineral Springs, Towa, 161, 162.

INDEX.

Collins Hill Spring, Conn., 25.

Colorado, mineral springs of, 188-193.

Columbia Chalybeate Spring, Mo., 165, 168.

Columbian Spriug (Swratoga), N. Y., 29, 38.

Columbia Springs, Miss., 95,

Columbia Sutphuy Springs, W, Va., 69.

Columbia White Sulphur Springs, N. Y., 28, 33.

Commonwealth Mineral Spring, Mass., 22, 23.

Congress Spring (Saratoga), N. Y., 24, 38,

Counecticut, 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,

Cdpeland Springs, Tenn., 99.

Copporas Springs, Mo., 165,

Cornelian Springs, Cal. See Tahoe Springs.

Corydon Artesian Well, Tnd., 135.

Cottonwood Hot Springs, Colo., 188.

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

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

Coyner’s Sulphur 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., 4.

Crimson Springs, W. Va., 69.

Crisp Springs, Tenn., 99, 103.

Crittenden Spring, Ky., 108.

Croton Springs, Arizona, 196.

Crystal Miuneral 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 (Saratogn), N. Y., 29, 38.

Crystal Sulphur Springs, Va., 55

Culen’s Springs, Oreg., 215.

Cullum’s Springs, Ala., 89, 92.

Cumberland Spring, R. L., 24.

Cuyahoga Lithia and Mar'nesm. Springs, Ohie
131, 133.

D.

Daggers Spring, Va., 55.

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

Dalby Springs, Tex., 125.

Daniel Mincral 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, 1. L., 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 Miveral Spring, Fla., 86.

Deop Rock Springs, N. Y., 28, 35.

" Devr Lick Springs, N. Y. Se¢ Seneca Spa Sprhlg
De Foe's Mineral Well, I11., 142.
Do Gonia Springs, Ind., 135, 138.
De Hart’s Springs, N. C., 4.
Delaware, mineral springs of, 51
Delaware White Sulphur Spring, Ohio, 131,
Do Luz Hot Springs, Cal., 204,
Denham Springs, La., 124.
Donnison’s Mineral Well, N. C., 74, 78.
Denny Springs, Wash. Ter., 218,
Des Chutes Hot Springs, Oreg., 215, 217,
Desert or Cave Spring, Cal., 204.
Do Soto Minoral Springs, Ark., 119.
Do Soto Mineral Springs, La., 124.
Doxtor Chalybeate Spring, Mo., 14.
Dizmond Rock Mineral Well, N. Y., 28.
Dibroll Spring, Va. See Daggors Spring.
Dickson's Sulphur Spring, Va., 55.
Dillard’s Springs, Va., 55.
District of Columbia, mineral springs of b4,
Dixon's Oukland Spring, Tenn., 99.
Dixon Spriugs, 111, 142,
Dixon Springs, Mo., 165.
Duuble Hot Springs, Nev., 198.
Doubling Gap Whito Sulphur Springs, Pa., 45.
Doughorty's Springs, Ga., 81.
Dovepark Springs, Ark., 119.
Doxtatter's Mineral Well, N. Y., 28, 34,
Drapor’s Springs, Tenn., 99,
Dr. Davis’s Spring, Ala., 89.
Dronnon Springs, Ky., 108,
Dripping Springs, Ky., 108.
Dr. Soupan’s Hot Sulphur Spring, Cal., 204.
Dryden Springs, N. X., 28.
Duffau's Sulphur Wells, Tex., 125.
Dunbar's Mineral Spring, Towa, 161, 162,
Dunlap's Chalybeato Springs, Lonn., 99,
Dunn’s Spring, Loenn., 99.

- Dunseith Mineral Spring, Dak., 160.
Dupont's Artesian Well, Ky, See Louisvillo Ar-

tesian Well.

E.

Eagt Clarion Spring, Pa., 45,48.
Eaton Mineral Well, Olio, 131.

Laton Rapids Magnetic Springs and Well, Mich., |

145, 147.

Euton’s White Sulphur Well, Ind:, 135, 138.

Ebeeme Spring, Mo., 14, 16,

Echinus Geyser, Yollowstone Park, Wyo. See
Gibbon Goyser Basin, Yellowstono National
Park Springs.

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

Edmondson's Spring, Va., 55,

Edmondson's Springs, Ark., 119.

Tiggloston Springs, Va. See Now River White
Sulphur Springs.

Elbert Iron Spring, Colo., 188.

Eldorado Springs, Ark., 119,

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

Eldorado Springs, Tenn., 99.

Electro-Magnotic Springs, Ohjo, 131, 133.

Elgin Spring, Vt., 19.

Elkhorn Springs, N. ¥., 28.

Elkmont Springs, Tenn., 99.

Elko Hot Springs, Nev., 198.

Elk Springs, Mo., 165.

Ellendale Chalybeate Springs, N. C., 75.

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

Ellis Spring (Saratoga), N. Y., 2.

Ellis's Spring, Ala., 89.

Eliston’s Sulphur Springs, Ky., 108, 111.

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., 20, 38.

Enfland’s Mineral Well, Ark., 119,

Eanall's Spring, Md., 52.

Ephrata Spring, Pn., 45.

Tpporson Springs, Tenn., 99.

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

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

Epsom Springs, Tenn., 99.

Jrie Sulphur Springs, Mich., 145.
Erkenbrecker's Salt Well, Ohio, 131, 133.
Erwin Spring, ‘Lonn., 99.

Esculapia Springs, Ky., 108,

Kstes Park Springs, Colo., 188, 191.
Estill Springs, Ky., 108,111.

Estill Springs, Tenn., 99.

Eupeptio Springs, N. C., 75.

Eureka Spring (Saratoga), N. Y., 29, 39.
Eureka Springs, Ark., 119,122.

Turcka Springs, Wis., 152, 154.

Everott Crystal Spring, Mass,, 22, 23.
Everctt's Springs, Ga., 81

Lwing Springs, N. C., 75.

Excelsior Spring, N. Y., 28, 35

Excelsior Spring (Saratoga), N.Y., 29, 39.
Excelsior Springs, Ark., 119,

Excelsior Springs, Mo., 165.

T.

Fairchild’s Potagh Sulphur Springs, Avk., 119,

Fair Ground Springs, Ind., 135.

Fairport Mineral Springs, N. Y., 28.

TFairview Mineral Spring, Mo., 165, 169.

Fairview Springs, Tex., 125,127,

Talling Spring, Va., 65.

Farmville Lithia Springs, Va., 55, 60.
fauquier White Sulphur Springs, Va., 55, 60.

Fayetto Springs, Pa., 45, 40.

Fellow's Grove Spring, Towa, 162,

Fernvale Springs, Tenn., 99, 103,

Ferrolithic Spring, Gra., 81.

Tike'’s Lick Springs, Mo., 165.

Fish Springs, Utah,,185.

Flat Rock Spring (Saratoga), N. Y., 2Y, 39.

Tlint's Maguotic Springs, Mich., 145.

Flint Stone Mineral Spring, Md., 52, 53.

Floding Springs, W. Va., 60.

Flood’s Chalybeate Spring, Ark., 129,
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Florida, mineral springs of, 85-87.

Tlorida Springs, N. Y., 28, 35.

F¥lowing Spring, Kans., 172, 175.

Ylowing Wells, Rosenkrans Park, Jowa. SeeBig
Mineral Spring.

Toley’s Epsom Springs, Ky., 108, 112.

Toley Springs, Oreg,., 215, 217,

Ford Springs, Mo., 165.

Tort Scott Artesian Well, Kans., 172, 173.

Fountain Spring, Wis., 152, 154.

Fox Springs, Ky., 108. :

TFraukfort Springs, Pa., 45 .

Franklin Spring (Ballston) N.Y., 27,33.

Franklin Springs, Ala., 89.

TFranklin Springs, Ga., 81, 85.

Tranklin Springs, Miss., 95.

Franklin Springs, N. Y., 28.

Franktown Hot Springs, Nev., 198,

French Lick Springs, Ind., 135,138.

Fresno Hot Springs, Cal., 204.

Fruitport.Artosian 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, 103.

Ganymede Spring, Il1., 142.

Gap Sprivgs, Ark., 120.

Garnett Springs, Ga., 81.

Garrett Spring, S. C., 79.

Gary Mineral Spring, Dak., 160.

Geisinger Spring, Mina., 158.

Gonoa Hot Springs, Nev. Sce Walley's Hot
Springs.

Georgia, mnineral springs of, 81-85.

Geotitysburg Katalysino Spring, Pa., 45, 47.

(ieltysburg Lithid Spring, Pa., 45, 48.

(tenda Springs, Kans., 172.

Goyser, N. Mex., 194.

Goyser, Utah, 185.

Geysers, Sitka, Alaska, 219.

Geysor Soda Spring, Cal., 205,

Goyser Spa Spring, Cal., 211,

Cioyser Springs, Sonoma Co., Cal., 204,

CGeyser Springs (Sarvatoga), N. Y., 29, 39,

Gibson’s Spring, "Lenn., 99.

Gibson Wells, Tenn., 99.

Ciibon Springs, Wis., 152, 154,

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

Gilbert’s Tlot Springs, Nev. See Sue Hot Springs.

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

Gilroy ot Springs, Cal., 205.

Girard Mineral Well, Kans., 172, 174,

Given's Hot Springs, Tdaho, 181,

Glen Alpine Mineral Springs, Cal., 205.

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

(ilen Ella Springs, Ga., 81.

Glen Flora Springs, I11., 142, 144.

Glenn'’s Chalybeato Spring, Tenn., 99, 104,

Glenn Spring, Wis., 152, 154.

Gleun Springs, 8. C., 79, 80.

Glenn's Spring, Ga., 81,

INDEX.

Glover's Springs, Tenn., 99.
Godbold Mineral Well, Miss., 95, 97.
Golconda Hot Springs, Nov., 198.
Golden Springs, Ala., 89.
Goldsborough Springs, Md., 52.

' Gomber's Well, Wis., 152.

Gooch Mineral Springs, Tex., 125.

Goodrich Spring, Nev., 198.

Gordon Springs, Ga., 82. °

Gordon’s Spring, Cal., 205.

Gorebam’s Lick, Mo., 165.

Gower's Springs, Ga., 82.

Graham's Springs, Tenn., 99.

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

\Grand Ledge Magnetic W ells., Micl., 145

Granite Creek Hot Spring, Nov., 198.

Gray’s Mineral Spring, Ark., 120. s
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 Sulplhur Springs, W. Va., 69,72,
Greencastlo Springs, Ind., 135, 138,

Green Cove Springs, Fla., 8.

1 Greene Springs, Ala., 89.

Green Lawn Springs, Iil., 142,

Green Mineral Spring, Ohio, 131, L33. :

Groeen’s Chalybeate Springs, Ark., 120

Green Sulphur Springs, W. Va., 69.

Greenwood Spring, Miss., 95.

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

Grilfin’s Mincral Spring, 8. C.  See Auwbler’s Min-
eral Spring.

Grigsby’s (R. B.) White Sulphur Mincral §pring,
Ky., 108.

Grizzly Cafion Springs, Cal.,

Grove Springs, N. Y., 28,

Guilford Mineral Springs, V., 19, 20.

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

Gum Springs, Avk., 120,

Gunpowder Spring, Tex., 125.

Guylyek & Gaylord's Spring, Pa., 45, 49,

Gypsum Spring, Ariz., 196, 197.

Gypsum Spring, Towa, 162, 163.

Gypsum Spring, Nev., 198,

205.

H.

Hucket's Spring, Wis., 152, 154:

Haddon Mineral Well, Kans., 172,175,
Hafer’s Chalybeate Springs, Pa., 45, 4b
Hagan's Springs; Va., 56.

Hagenbush Spring, Mo., 165.

Hager's Spring, Tenun., 99.

Hale & Goff’s Springs, Lenn., 100,

Hale’s Red and White Sulphur Springs, Tenn., 99.
Halleck’s Spring, N. Y., 28, 35.

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

Hancock Springs, Tox., 125.

Hanna Spring, Tex., 125.

Hapgood Hot Springs, Mont., 178.

Harbin Springs, Cal., 205.

Hardin Spring, Xy., 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.

See Tellulah Minera.

. Harrison Springs, Miss., 95.

Harris Sulphur Springs, Cenn., 100.

Harrodsburg Springs, Ky., 108, 114.

Harrowgate Springs, N. Y., 28.

Hartford Cold Springs, Me., 14, 16.

Hartford Sulphur Springs, Ind., 135, 138.

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

Hartsville Spring, Ind., 135.

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

Hatchinhama Lake, Cal., 205.

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

Hawman Hot Springs, Colo., 188.

Hawking's Chalybeate Springs, Ind., 135, 139,

Haynes Mineral Spring, Vt., 19.

Haywood YWhite Sulphur Springs, N. C., 75.

Hazel Dell Springs, Miss., 95.

Healing Springs, Ala., 89,

Healing Springs, N. C., 75.

Heuling Springs, Va., 56, 60.

Heard’s Spring, Ga., 82.

Holena Hot Springs, Mont., 178, 180.

Helicon Springs, Ga., 82, 85,

Hondorson Mineral Springs, N, C., 75.

Henderson's Springs, Tenn., 100.

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

IHenryson’s Artesian Well, Towa, 162, 163.

Hensley’s Mineral Springs, Cal., 205.

Henson Spring, Tla., 86.

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

Hibhs's Soda SPrings, Cal., 205.

Hickman's Springs, Ky., 108,114,

Hickory Creek Sulphur Spring, Arvk., 120.

igygins Spring, Ind., 135,

Highgato Springs, Vt., 19, 21.

Highland Springs, Cal., 205, 212,

High Rock Spring, Cal., 205.

High Rock Springs (Saratoga), N. Y., 29, 30.

Iilgard, T, W., onminoral springs of Mississippi,
4.

Hinson Spring, Tonn., 100.

Holbrook Mineral Spring, Conn., 25.

Holdeman’s Artesian Well, Ill., 142.

Holly Spring, R. 1., 24.

Holsom-Back Springs, Misa., 96.

Holston Springs, Va., 56, 60.

Iolston Sulphur Springs, Va. See Chilhoweo
Sulphar Spring.

Tloosier Spring, Fla., 86.

Hopkinton Springs, Mass., 22.

Horeb Mineral Spring, Wis., 152, 154.

Horn’s Mineral Springs, Tenn., 100.

Horseshoe Springs, La., 124.

Hosen Saline Sulphnar Springs, Ind., 135.

Hos-hi-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.
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' Hot Springs, Ark., 120, 122,
Hot Springs, Paoha Island, Mono Lake, Cal., 205,
212.
Hot Springs, South Fork, Navajo River, Colo., 188,
191,
Hot Springs, north of Fishing Falls, Idaho, 181,
182.
Hot Springs, Nev., 198, 199, 202.
Hot Springs, Tex., 125.
Hot Springs, near Salt Lako, Utah, 185, 187.
Hot Springs, Va., 56, 61.
Hot Sulphur Springs (Midale Park), Colo., 188, 101.
Hot Sulphur Springs, Juab Co., Utah, 185,
Hough’s Spring, Cal., 206.
House's Mineral Spring, 11, 142.
Houtze’s Sulphur Springs, Mo., 165.
Howard Lick, W. Va., 70, 7.
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, Ohio, 131.
Hubbard’s Mineral Springs, Ark.,120.
Hubbardston Magnetic Spring, Mich., 145, 148.
Hudson's Hot Springs, N. Mex., 194,
Houffstetter's Chalybente Springs, Ind., 136.
Hugenot Springs, Va., 56.
Hughes's Springs, Tex., 125.
Humboldt Salt Well, Minn., 158, 159.
Humphrey’s Spring, W. Va,, 70, 73.
Hunter's Epsom Well, Mo., 165. -
Hunter’s Hot Springs, Ment., 178, 180.
Hunter’'s Magnetic Mineral Fountain, Wis , 152,
154,
‘Hurricane Springs, Tenn., 100, 104.
Hutchinson’s Sulphur Springs, Ark., 120.
Hygoia Spring, Wis., 152, 154
Hyngon's Iron Mountain Springs, Tex., 125,
. 1.
Idaho, minoral gprings of, 181, 182,
Idaho Hot Soda Springs, Colo., 188, 102.
* Idaho Springs, Tenn,, 100.
Illinois, 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, 123.
‘Inglewood Springs, Minn., 158, 159.
Inlow Springs, Ind., 136.
Innis Sulphur Well, Ky., 108.
Todine Spring, N. Y. See Star Spring, Saratoga
Springs.
Todine'Springs, Vt., 19.
Todo-magnesian Springs, Wis., 152, 154.
Tola Mineral Well, Kan., 172, 173.
Jowa, mineral springs of, 161-163.
Towa Acid Spring, Iowa, 162.
Irondale Springs, W. Va., 70, 73.
Iron Hill Springs, Va., 56.
‘Tron Lake Springs, Colo., 189.

Iron Spring, Cal., 206.
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Iron Spring (Ballston), N.Y.,27.
Tron Springs, Colo., 189,

Iron Springs, Utah, 185.

Iron's Sulphur Spring, Ark., 120.
Tnka 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. Sec Red Springs.

Jemes IHot Springs, N. Mex., 194, 195,

Jenkins’s Springs, Ala,, 89,

Jenkins White Sulphur Springs, Tenn., 100.

Jericho Speings, Mo., 165.

Jesse’s Mineral Well, Ky., 108.

Johnson’s Wells, Ala., 89, 93.

Jones's Sulphwr 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 Snlphur Springs, Va., 56, 63.

Jug Spring, Yellowstone Park, Wyo. See Lower

Geyser Basin, Yellowstone National Park
Springs.
K.
Kanawha Saline Spring, W. Va., 70.
Kane Geyser Well, Pa., 45, 48.
Kano Sulphnr Spring, Pa., 45.
Kannal Spring, Ind., 136.
Kansas, mineral springs of, 171-175.
Kansas Mineral Wells, Kans.

See Manhattan Ar-
tesian Mincral Wells. '
Katahdin Mineral Springs, Me., 14.

Kellnm Snlplnu‘ Springs, Tex., 125,

Kendall County Mineral Spring, Tex., 125, 127.
Kentucky, mineral springs of, 106—]]8
Kentucky Alum Springs, Ky., 108, 114.
Kenyon’s Mill Spring, Conn., 25

Kern’s Springs, Va., 56.

Kessler Springs, Tex., 125.

Kia-li-a-gee Springs, Ind. Ter., 123.
Kimberling Springs, Va., 56, 63.

Kinersley's Well, Towa, 162,

Kingsley Springs, N. Y., 28.

King’'s Mineral Springs, Ind., 136.

Kiung's Sulphur Springs, Tenn., 100

Kingston Springs, Tenn., 100.

Kirby Springs, 8.C., 79.

XKirk 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.

Knightstown Springs, Ind., 136.

Kaisely's Springs, Ohio, 131.

Knoll Springs, Utah, 186.

Kuttawa Mineral Springs, Ky., 108, 118.
Kyle's Hot Springs, Nev., 199.

-

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 Sulphur Spring (Saratoga), N. Y., 29,

Lambden’s Mineral Springs, Ind., 136.

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

Lano 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 Végas Mineral and Hot Springs, N. Mex., 194,
195.

Las Vegas Springs, Nev., 199,

Latonia Springs, Ky., 108.

Launderdale Springs, Miss., 96, 97.

Lava Sprivgs, Ariz., 196.

Lawrence Mineral Springs, Ga., 82.

Lawrence’s Chalybeate Spring, N. C., 75.

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, 35.

Lebanon White Sulphur Springs, Va.
mondson’s Spring.

Lee’a Spring, Ala., 90.

Lee's Springs, Ark., 120, B

Lee's Springs, Kans., 172.

Legg's Springs, Ga., 82,

Leinster Springs, N. C., 75.

Lemon’s Chalybeate Springs, Ark., 120

Lemon Springs, N. C., 75.

Len-a-pe Magnetic Springs, Ohin, 431, 133.

Leonoland Spring, Tex., 125.

Le Outre Lick Springs, Mo., 165.

Lo Roy Springs, Wyo., 183,184,

Leslie Magnetic Wells, Mich., 146,148,

Lethean Spring, Wis., 152,154,

Lewis Centre Snulphur Springs, Ohio, 131,

Lewis Spring. Mo., 165, 169.

Lewis Spring, N. C., 75.

Lexington Mineral Well, Ky., 108.

Liberty Hot Springs, Colo., 189,193,

Liberty Springs, Va., 56.

Lick Springs, Cal. See Tuscan Springs.

Lifsey’s Warm Spring, Ga., 82.

Ligon's Springs, Ala., 90.

Limestone Springs, S. C., 79.

Lincoln Valley Warm Spmws Idaho, 182.

Lindsay’s Lick, Mo., 165.

Line Spring, Tenn., 100.

Linkville Springs, Oreg., 215.

Linsey’s Mineral Spring, Ky., 108.

Linwood Spring, Towa, 162.

Linwood Springs, Fla., 86, 87.

Lithia Springs, Va., 56.

Little Geysers, Cal., 208.

Little Yosemite Soda Springs, Cal., 206, 212.

Litton's Seltzer Spring, Cal., 206, 211.

Livingston Artesian Well, Ala., 90, 92.

Livingston Warm Springs, Mont., 178, 180.

Lloyd's Spring, Md., 52.

See Ed-
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Lockport Mineral Spring, N. Y., 29, 35.
Locomotive Springs, Utah, 186.

TLodi Artesian Well, Tnd., 136, 139,
Lono Fountain, Va., 56.

" Lougmnir's Well, N. Y. See Doxtatter’s Mineral

Woll.
Long's Springs, La., 124,
Londermilk Sulphur Spring, N. C., 75.
Lonisburg Gas Wells, Kans., 172.
Louisiana, mineral springs of, 123, 124.
Louis Spring, Mo., 166.
Louisville Artesian Well, Ky., 108, 115.
Louisvillo Springs, Kans., 172.
Loun-Lou Fork Hot Springs, Mont., 178.
Lave's Springs, S. C., 79.
Lovett Sulphur Springs, Pa., 45.
Lower Soda Spring, Oreg., 215.
Lowaer Soda Springs, Cal., 206.
Lowe's Spring, Wis,, 152, 155.
Tow's Sulphur Springs, Tenn., 100.
Liiboe Saline Springs, Mo., 14, 15.
Ludlow Mineral Spring, Me., 14.
Lunenburg Chalybeate Mineral Spring, Vt., 19.

M.

MecAllister Springs, Mo., 166.

M¢Bride's Spring, Tenn., 100.

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

McCalister’s Soda Springs, Oreg., 215.

McCarthy’s Hot Springs, Cal., 206.

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

MecCorklo's Spring, Ala., 90.

MeDaniel’s Mineral Springs, 111, 142.

McEiroy’s Spring, Pa., 45.

McEwen's Springs, Tenn., 100.

McHenry's Thermal Spring, Va., 56, 60.

Machiasport Spring, Me., 14.

Mack's Sulphur Springs, T'enn., 100.

‘MecVitty's Spring, Pa., 45, 48.

Madison Spring, Ga., 82.

Madvid Springs, N. Y., 29.

Madrone Mineral Spring, Cal., 206.

Magnesia Spring, Fla., 86.

Magnesia Spring, Ga., 82.

Magnesia Spring, W, Va., 70, 73.

Magnesia Springs, Va., 56.

Magnetic Spring, Towa, 162.

Magnetic Springs, Cal., 206.

Magnetic Well, Wis., 152, 154.

Magnolia Spring, Ga., 82.

Maine, mineral springs of, 13-16.

Major Shever Sulphur Springs, Ala., 90.

Malhour River Springs, Oreg., 215.

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

Mammoth Spring, Ark., 120.

Mammoth Well, Xy., 108.

Manasqnan Spring, N. J., 42.

Manganus Springs, N. C., 75.

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

Maniton Springs, Colo., 189, 192.

Marion Arvtesian 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, minoral springs of, 51-53.

Massachusetts, mineral springs of, 21-23.

Magsanotta Minoral Springs, Va., 56, 63.

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

Massio’s Sulphur Spring, Ohio, 131.

Matilija Tlot Springs, Cal., 206.

Matthew Orian’s Well, Ohio. Se¢ Wyandot Mag-
netie Well.”

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

Mattock’s Spring, Ark., 120.

Maulsby’s Spring (Well), lowa, 162.

Maybury Springs, Ark., 120.

Mayfield’s Spring, Ind., 136.

May's Springs, Pa., 45, 48.

Mechew’s Spring, W. Va., 70.

Medical Lake, Wash. Ter., 218.

Medicine Creek Hot Springs, Mont., 178.

Medicine Creck Spring, Dak., 160, 161

Melroso Springs, Tenn., 100.

Mendon Mineral Springs, Mass., 22,

Meramec Spriugs, Mo., 166.

Morriwether's Epsom Springs, Mo., 166.

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

Mesquit Springs, Nev., 199,

Messinger’s Salphur 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 Weoll, Mont., 178, 180.

Milford Springs, 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., 75.

Mineral Artesian Wells, Ind., 136.

Mineral Hill Hot White Salphur 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, 165.

Mineral Spring, Encino Ranch, Cal., 206, 212.

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., 196.

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., 136.

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

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

Mineral Well (Tracy Station), Mivn., 158, 159.
Mineral Well, N. C., 75, 78.

Mineral Well, Ohio, 132.

Mineral Well, S. C., 80.

Mineral Well, W. Va., 70.

Mincral Wells (artesian), Iowa, 162.

Mineral Wells, Miss., 96.

Mineral Wells, Palo Pinto County, Tex., 126, 127.

Minerva Mineral Spring, Ind., 136. .

Minnebaha Spring (Saratoga), N. Y., 29.
Minnequa Springs, Pa., 45. M
" 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, V4., 19.

Mississippi, mineral springs of, 94-97.
Migsissippi 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, Tenn., 100.

Moore’s Springs, Ala., 90.

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

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

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

Monroe Hot Springs, Ariz., 196.

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

Monroo Springs, N. Y., 29, f

Montana, mineral springs of, 177-180.
Montebello Springs, Vt. See Newbury Springs.
Montesano Springs, Mo., 166, 170.
Montgomery Whito 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, Xans., 172.

Mountain Glen Hot Springs, Cal., 206.
Mountain Valley Springs, Ark., 120, 122.
Mount Airy Springs, Ga., 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 Sudduth Spring.

Mud Springs, Nev., 200.
‘Multona Springs, Miss., 96.
Mungel's Springs, Vi, 56.
Murphy’s Seven Springs, Kans., 172, 173.
Murray’s Springs, Ky., 109, 115.
Mustard's Mineral Springs, Va., 56.

'

N

INDEX.

N.

Nanticoke Sulphur Springs, N. Y., 2.

Napa Soda Springs, Cal., 207, 211

Nashville Sulphur Spring (artesian), Tenn., 100
National Springs, Ark. 120.

Nave's Warm Spring, Yont., 178.

Nebragka, mineral springs of, 171.

Nelson Springs, Nev., 200

Nemahbin Mineral Springs, Wis., 152, 155.

Nevada, mineral springs of, 197-202.

Nevada Mineral Springs, Mo., 166.
Nevien’s Sulpbur Springs, Ky., 109.
Newark Magnetic Springs, Ohio, 132.
New Baden Springs, Mo., 166, 169.

. Newbury Springs, Vt., 19, 21.
| New Hampshire, mineral springs of, 17, 18.

New Hollands Spring, Ga., 82.

New Jersey, mineral springs of, 42, 43.

New Mexico, mineral springs of, 193-195.

New Point Comfort Springs, Ind. See Hosea Saline

" Sulphur Springs.

Newport Sulphur Springs, Fla., 86.

New River White Sulphur Springs, Va., 56.

Neow Saratoga Springs, Wis., 152, 155.

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

Nowsom’s Springs, Ala., 90,

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

New Spring, 8.C., 80.

Newton & Jenney, on mineral springs of Dakota,
160.

Nowton Springs, Avk., 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 §tntes, mineral springs of, 129-
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, 35.

0.

Oak Orchard Acid Springs, N. Y., 29, 37,
Qakton Springs, Wis., 152, 155.

Qcéan Springs, Miss., 96, 97,

Ochee Springs, R. 1., 24.

Qconoe Chalybeate Springs, Ga., 82.
QOconee White Sulphur Spring, Ga., 82.
Ogemaw Mineral Springs, Mich., 146.
Ohio, mineral springs of, 130-134.

Ohio Magnetic Spring, Ohio, 182.

0Ojo Azafre, New Mex., 104,

Qjo Caliente (Grant Co.), New Mex., 194,
0jo Caliente (Joseph's), New Mex., 194, 195,
Ojo Caliente (Sorocco Co.), New Mex., 194.

| Qjo Caliente (Valencia Co.), New Méx., 194.

Qjo Sarco (Taos Co.), New Mex., 194.
Qjos de los Caballos, Colo., 189.

01d Red Spring (S'»ratoga), 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. Sece Gib-

" bon Goyser Busin, Yellowstono National Park
Springs.

Qphir Mino Water, Nov., 200.

Orange Spring, Fla., 86.

Orcyon, mineral springs of, 215-217.

Orhnoy Springs, Va., b6, 64.

Orrick’s Sulphur Spring, W. Va., 70,

Orton, Bdward, on miuveral spr ings of Olio, 130.

Osgeola Springs, Mo., 166.

Otscye Minoral Springs, Mich., 146, 149,

Ott's Well, Ind., 136, 139.

Ottumwa Medical Springs, Towa, 162, 163.

Ouray Minoral Springs, Colo., 189.

OQubram Springs, Md., 52.

Owatonna Minoral Springs, Minn., 158, 159.

Owen's Lalko, Cal., 207. Sce, also, Castulian Min.
oral Water. ’

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

Owossi Chalybeato Spring, Mich., 146, 149.

Oxford Spring, Conn., 25, 26. '

P

Pacilic Congress Springs, Cal., 207, 211,

Paort’s Hot Springs, Cal., 207,

Tagosn Springs, Colo., 189, 193.

Pahgun Spring, Ariz., 196.

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

Paint Spring, N.J., 42.

Pulmor's Springs, Va., 56.

Palwyra Springs, Wis., 152, 155.

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

Paunncen Springs, N.C., 75, 78.

Paradise Spring, Mo., 14, 15.

Taraiso Spring, Cal., 207, 214.

TParis Chalybeato Springs, Mo., 166,

Parkoersburg Mineral Wells, W. V.70, 73.

Parker’s Salphur Spring, Lenn., 101.

Park's Alkaline Mineral Spring, N. €., 75, 78,

Park Spring, Wis., 162, 157.

Parnassus Springs, Colo., 189, 193.

Paroquet Springs, Ky., 109, 115.

Pate Sour Well, Tex., 126, 128,

Putterson Springs, N. C., 76.

Patterson’s Springs, Tenn., 101.

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

Pavion Mineral Spring, Oreg., 216.

Peabody  Springs, Colo.  See Seltzer Mincral
Springs.

Teacock Spring, Ind., 136.

Toarl Goyser, Yollowstone Purk, Wyo.  See Gib-
bon Geyser Basin, Yellowstone Natiopal Park
Springs.

Poarson’s Spiings, Cal., 207.

Pocan Spring, Tox., 126.

Pennsylvania, mineral springs of, 44-49.

Pennywits Sulphur Springs, Ark., 121,

Periclasian Spa Springs, Wis., 1562,

Perry County Warm Spring, Pa., 45.

= Perry Springs, I11., 143, 144.

Perryville Salt Well, Ark., 121.

Petroloum Spring, Cal., 207.

Pettigrow White Sulphar Springs, Tenn., 101,

Pettusvillo Springs, Ala., 90.

Pfister's Mineral Spring, Kans., 172, 175.
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Phifer’s Chalybeuto Springs, T11., 143.

Pheenix Mill Sulphur Spring, Yows, 162.

Pickwick Whito and RedSulphur Springs, Toenr
101.

Piodmont Springs, N. C., 76.

Piedmont Sulphur Springs, Tex.,126.

Piedmont White Sulphur Springs, Cal., 207.

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

Pinkerton Springs, Colo., 189.

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

~ Pipestone Springs, Mont., 178.

Piqua Mineral Wells, Xans., 172, 175.

Pitcher Springs, N. Y., 29.

Pittsford Sulpbur Springs, N. Y., 29.

Plaiofield Springs, Vt., 19.

Poinsctt’s Spring, S. C., 80.

Poison Springs, N. C. See Leinster Springs.

Poland Silica Springs, Mo., 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.

Portor's Springs, Lexas, 126.

Powder Springs, Gu., 82, 85.

Powder Springs, Tonn., 101.

Powhatan Lithia and Alum Springs, Va., 56.
- Preston’s Spring, Va., 56.

Prowott's Well, Mo.

Price’s Chaly beato Spring, ‘Lonn., 101.
Primm’s Springs, Tenie., 101, 105.

Prospect Park Mineral Springs, Towa, 162.
Pualaski Alum Springs, Va., 56, 63.

Puller’s Springs, Mont., 179.

Putnwn Spring (Saratoga), N. Y., 29, 40.
Pylant’s Springs, Lenn.  See Cascado Springs.

Q.

Quitman Red Sulphure 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, Loun., 101, 105.

Randolph Medical Springs, Mo., 166, 170.

Ravenden Springs, Ark., 121, 122,

Rawley Springs, V., 56, 63.

Recapitulation, 220.

Red Blufl Springs, Nov., 200.

Red Boiling Springs, Tenn., 101, 105.

Red Creek Springs, Colo. Sce Puruassus Spriugs.

Red Springs, Texas, 126

Red Springs, Utah, 185.

Red Sulphur Springs, Ga., 82.

Red Sulphar Springs, Tenn., 101,

Red Sulphur Springs, W. Va., 70,73

Red Sweet Spriugé, Va. Sec Sweet Chulybeats
Springs. .

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

Reedy Springs, S.C., 80.

Reid’s Mineral Spring, N. Y., 29.

Reiger Springs, Mo., 166.

Rhea Springs, Tenn., 101. 105.

(359)



232 INDEX.

Rliode Tsland, mnceral springs of, 24.
Rice's Springs, Ark. See Warm Springs.
Richficld Springs, N. Y., 20, 37.

" Richmond Spring, Wis., 152, 155.

Ridgeway's Springs, Md., 52.
Riga Mineral Springs, N. Y., 20,
Linnah 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, Idaho, 182.
Robinson Spring, Tenn., 101,
Robinson's Springs, Tenn., 101.
Locheport Sulphur Springs, Mo., 166.
Ltochester Chalybeato Spring, Ind., 136.
Rochester Springs, Ky., 109.
Rockbridge Alam Springs, Va., 57, 65.
Rockbridge Baths, V., 57,
Rockeastle Springs, Ky., 109, 117,
Rock Enon Springs, Va., 57, 67.
Rockford Artesian Wells, T11., 143, 144.
Rockingham Virginia Springs, Va., 57.
Rock Spring, Fla., 86. .
Rocky Mountain Springs, Colo., 191.
Rocky River Springs, N.C., 76.
Roper Mineral Wells, Ala., 90, 93.
Rosicrusian Springs, Me., 14, 16.
Ross Mineral Springs, 11, 143.
Ross’s Hole Hot Springs, Mont., 179.
Rotten Egg Springs, Nev., 200.
Rough Creek Springs, Ky., 109.
Rowland Springs, Ga., 82.
Royston’s Chalybeate Springs, Ark., 121.
Russell, I. C., description of the Great Basin, 176.
Russell Sulphur Springs, Ky., 109.
Ryan’s Hot Springs, Mont., 179.
Ryder's Blood Spring, Ark. See Blood Spring.

S,

Sailor's Springs, 111., 143

St. Andrew’s Well, Miss., 96.

St. Bornard 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 Rovan's Well, Ind., 137, 141,

St. Ronan’s Well, Miss., 96.

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

Saline Lake, on Beaver Island, in Pribylofi Group,
Alaska, 219,

Saline Spring, Pa., 45.

Saline Springs, Wash. Ter.. 218,

Salt Creek Springs, Colo., 189.

Saltillo Miners :Springs, Pa. See McCarthy'’s

Mineral Springs.
Salt Lake, Cal., 207.
Salt Lake, Minn., 158,
Salt Lake City Warm Springs, Utul, 186, 187.
Salt Springs, Ariz., 196,
Salt Spriniss, Fla., 86.
Sault Springs, Mo., 1G6.

(3

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, 'Lenn., 101,

San Bernadino Ilot Springs, Cal., 207, 213.

Sand Cave Spring, Ariz., 196. '

Sand Creck Mineral Spring, Ind., 136.

Sanderson Spring, Vt., 19.

San Juan Capistrano Hot Springs, Cal., 206, 213.

San Marcos Sulphur Springs, Cal., 207

San Rafael Springs, Cal., 207.

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

Santa Barbara Tiot Sulphur S[n ings, Cal,, 207, 213,

San Ysidro Spring, N. Mox., 191, 195.

Suratoga A (or alum) Spring (Saratoga), N. Y., 29
40.

Saratoga Seltzer Spring (Saratoza), 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,
Sanquoit Sulphur Spring, N. Y., 29.
Sawyer's Spring, Ark., 121,

Scarborough Mineral Spring, Me., 14, 15
Scheliburno Hot Springs, Nev., 200.
Schooloy’s Mountain Spring, N. J., 42,48
Schuyler County Spring, 111., 143, 144.
Schweickhardt's Spriug, Wis., 152, 155
Scoby’s Springs, Ark., 121,

Scott's Whito Sulphur Springs, Ark., 121.
Searcy Springs, Ark., 121,

Sebree Springs, Ky., 109, 112.

Seco Springs, Ind. Ter.,123.

Seigler Springs, Cal., 207.

Seltzer Mincral Spriugs, Colo., 189, 192,
Seneea Mineral Springs, S. C., 80.

Seneca Spa Springs, N. Y., 30.

Seven Springs, N. C., 76

Scven Springs, Tex., 126.

Seven Springs, Va., 57, 7. 4
Shady Grove Spriugs, Tenn., 101.
Shafer's Hot, Springs, Cal., 207, 214.
Shannondale Springs, W. Va., 70,73,
Shanto Springs, Aris., 196.

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

Sbaron 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, Nov., 200.

Shaw’s Magunoetic Springs, Colo., 189,
Shealtiol Mineral Springs, Wis., 152, 156.
Sheboygan Mincral Springs, Wis. 152, 156.
Sheo’s Spa, N. Y., 80.

Shelby Chaly bw,u, Springs, Tenn., 101,
Shelby Springs, Ala., 90

Shelby villo ‘Fhermal \Ve\l, Ind., 137.
Sheldon Spring, Vt., 19, 21,
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" Shonandoah Alum Springs, Va., 57, 67.

Sheridan Springs, Wis., 152, 156.

Shoceo Springs, Ala., 90.

Shocco Springs, N. C., 76.

Shover's Spring, Ark., 121.

Sileott's Springs, Va., 57.

Siloam Springs, Ark., 121.

Silonm Springs, Towa, 162, 163.

Siloam Springs, Mo., 166,

Siloam Springs, Wis., 153, 156.

Silarian Spring, Wis., 153, 156.
_Silver Spring, Tla., 86.

Simmons’s Hot Sulphur Springs, Cal., 207.
Skaggs's Hot Springs, Cal., 207, 211.
Slaterville Magnetic Springs, N. Y., 30.
Smalley’s Black Sulphur Spring, Ohio, 132,
Smith’s Springs, Miss., 96.

Smith’s Springs, Tenn. See Fernvalo Springs.
Smoky Valley Geysers, Nev., 200.
Snako Run Spring, Va., 57.
Snowden Mineral Springs, Oreg.

Mineral Spring.

Social Hill Mineral Spring, Ky., 109.
Soda Lake, Cal., 207,912. ~
Soda Lakes, Nev., 200, 202,
Soda Lakes, Wyo., 183.

Soda Pond, Cal., 207.

Soda Spring, Wash. Ter., 218.
Soda Springs, Nev., 200.

Soda Springs, New Mex., 104.
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.
Southern Atlantic 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, Xy., 109, 117. )
Sparkling Catawba Springs, N. C., 76.
Sparte Mineral Wells, Wis., 153, 156.

Spa Spring, Md., 52.

Spa Spring, N.J.,42.

Spa Spring, W. Va.,70.

Spaulding Springs, Mo., 167.

Sponkses Springs, Ala., 90.

Spencer Springs, N. Y., 30.

Springfield Spring, Gn., 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 Minoeral 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., 90.

Stevenson's Sulphur Springs, Fla., 86.
Stewart’s Hot Springs, Cal., 208,

Stewart's Springs, Ala., 80.

Stice’s Spring, Mo., 166.

\

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

Stinking Springs, Colo., 190.

Stouewall Springs, N. C., 76,

Storm Lake Mineral Springs, Towa.

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., 52.

Stryker Mineral Well, Ohio, 132, 133.

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 Springs, Ala., 90.

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

Sulphur and Chalybeate Springs, Ark., 121.

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

Sulphbur and Chalybeate Springs, Ohio, 132.

Sulphur and Chalybeate Springs, Va., 57.

Sulphur and Jron Wells, Howard Co., Iowa, 162.

Sulphur Lake, Unimak Island, Alagka, 219.

Sulphur Lake, Wash. Ter., 218.

Sulphur Mineral Well, Ky., 110, 115. *

Sulphur Powder Springs, IIl., 143.

Sulphur Spring, Conn., 25.

Sulphur Spring, Cochise Co., Ariz., 196.

Sulphur Springs, Ala., 90.

Sulphur Springs, south end of San Fernando
* Mountain, Cal., 208, 212.

Sulphur Springs (Devil's Lake), Dak., 160.

Sulphur Springs, Iowa, 162. .

Sulphur Springs, Cloud Co., Kans., 172, 174.

Sulphur Springs, La., 124.

Sulphur Springs, Mass., 22.

Sulphur Springs, Pipé Stone Co., Minn., 158.

Sulphuar Springs, Mo., 167.

Sulphnr Springs, Nev., 200.

Sulphur Springs, N. Mex., 195.

Sulphur Springs, N. C., 76.

Sulphur Springs, Fayette Co., Tex., 126.

Sulphur Springs, Hopkins Co., Tex., 120.

Sulphur Springs, Russell Co., Va., 67.

Sulphar Well, Ind., 137.

Salphur Well, Bates Co., Mo., 167.

Sulphur Well, N. Y., 31.

Sumimnit Mineral Spring, Me., 14, 15.

Summit Soda Springs, Cal., 208, 214.

Sumterville Mincral Spring, Fla., 88.

Sutherland Springs, Tex., 27.

Suwannee Springs, Fla., 86.

Swayne's Mineral Spring, Tenn. Sce Artesian

Well. '

Sweeney’s Springs, Pa.  Sce Caledonia Springs.

Swoet Chalybeate Springs, Va., 57, 67.

Swoet Springs, Randolph Co., Mo., 167.

Sweet Springs, Saline Co., Mo., 167, 169.

Sweet Springs, W. Va., 70, 73.

See Cham-

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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T.

Tahoe Springs, Cal., 208,

Taliaferro Springs, Ky., 110.

Talladega Sulphur Spring, Ala., 90, 93.

Tallabhatta Springs, Ala., 90.

Tally’s Springs, Va., 57.

‘Tarpon Springs, Fla., 86.

Tar Spring, Lawrence Co., Ala., 90.

Tar Springs, Dickson Co., Ala., 90.

Tar Springs, Ind., 137, 139.

Tar Springs, Kans., 172.

Tar Springs, Ky., 110.

Tasgsajara 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.
Springs.

Tazewell Sulphur Springs, Va., 57.

Tecumseh Sulphur and Chalybeate Springs, Ala.,

-91. ,
Tellulah Mineral Springs, Wis., 153, 156.
Tennessee, mineral springs of, 97-106.
Terre Haute Artesian Well, Ind., 137, 140.
Terries Springs, Tenn., 102.
Texas, mineral springs ef, 124-128.
Texas Sour Springs, Tex., 127.

‘I’hermal Acid Springs of Coso Range,Cal.,209,210.

Thermal Spring, Utah, 186.

Thermal Wells, Wash. Ter., 218.
I'homas 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.

Tdid Spring, Ala., 91.

Togas Spring, Me., 14.

Tolenas Springs, Cal., 209, 214,
Tomichi Hot Springs, Colo., 190.
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,
Tuarkey Chalybeate Springs, Atk., 121
Turner Springs, Fla., 86.

Tnsean Springs, Cal., 209.

Twin Springs, Idaho, 182.

Twin Springs, Mo., 167.

Tyree's Spring, Tenn., 102.

U.

Ukiah Vichy Springs, Cal., 209, 213.
TUncompahgre Springs, Cole., 190,

Undine Spring, Utah, 186.

Union Spring (Saratoga), 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.

See Massanetta Mineral

INDEX.

Unity Springs, N. H., 17,18.

Upper Soda Springs, Oreg., 216.
Utah, mineral springs of, 185-187.
Utah Hot Springs, Utah, 186.187.
Utley Miveral Spring, Wis., 153, 157.

V. -

Valhermosa Springs, Ala., 91.
Vallegjo Sulphur Springs, Cal., 209.
Vailey 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, T11., 143, 144,
‘Vesta Spring, Wis., 153, 156.

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

Vickerman Springs, Ind., 137.

Victor Spring, N. Y., 31.

Vienna Spring, Me., 14.

Vine's Springs, Ind., 137.

Virgin Hot Springs, Utal, 186,
Virginia, mineral springs of, 54-68.
Virgin River, Nev., 200.

Voleanic Springs, Cal., 209, 214.
Volcanic Springs, Nev., 200. .
Voris & Co.'s Artesian Well, T11., 143.

w.

Wabuska Springs, Nev., 200.

* | Waknlla Spring, Fla., 86.

‘Wallawhatoola Alam Springs, Va., 57, 68
Walley's Hot Springs, Nev., 200.

‘Walnut Hill Mineral Well, Ky., 109, 117. _
* | Walton Spring (Saratoga), N. Y., 30, 41. .

. | Wamduska Lake, Dak., 160.

‘Warm and Hot Springs, Utah, 186.
‘Warm Spring, Fla., 86.

187.
‘Warm Springs, Ark., 121,122,

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 Sulphur Springs, Cal., 209.
Warm Sulphur Springs, Nev., 201.

Warm Sulphur Springs, Va., 57, 68.
arner’s Ranch Spring, Cal,, 209, .

‘Warner's Spring, Mich., 146, 150.

‘Warren Springs, Vt., 20.

‘Warren White Sulphur Springs, N. C., 76.

Warwick Neck Minoeral Springs, R. L., 24.

Warwick Spring, N. J., 42,43, s
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Vichy Springs of New Almaden, Cal., 209, 211

‘Ward's Hot Spring, Granite Mountain, Nev., 200.
Warm Spring, near Granito Mountain, Utah, 186,

‘Warm Springs, on Little Owen’s Lake, Cal., 209,

Warm Sulphur Springs, Rio Pajarito, N. Mex.,195.
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Washington Boll's Sulphur Springs, Ky., 110

‘Washington Lithia Well (Ballston), N. Y., 27, 33.

Washington Springs (Saratoga), N. Y., 30, 41.
‘Washington Springs, Va., 57.

‘Washington Territory, mineral springs of, 217, 218.

‘Wasson's Chalybeate Springs, I1l., 143.
‘Waterloo Mineral Spring, Ala., 91.
‘Waterloo Minoral Well, Wis,, 153, 157.
Waterman's Springs, Cal., 200.
Watking's Artesian Well, Towa, 162, 163.
‘Watson's Springs, Ga., 82.

‘Wayland Spring, Va., 57, 68. *

‘Wayland’s Springs, Tenn., 102.

‘Woaver Well, Tex., 127, 128.

‘Webster Salt Sulphur Springs, W. Va., 70.
Weom's Springs, Tenn. Sce Bon Aqua Springs.
Welch Springs, La., 124,

Weldoun Springs, Vt., 20..

‘Wellgville Warm Springs, Cole., 190.

Werner's Warm Springs, Mont., 179,

Wessington Springs, Dak., 160.

Wesson's Iron Spring, Fla., 86, 87.

West Baden Springs, In\d., 137, 141.

West Bothel Spring, Me., 14, 15.

‘Westorn Saratoga Springs, I11., 143.

‘Western States, mineral springs of, 175-219.

‘West Nashville Sulphur Well, 102, 106.

‘Wost Nowfield Spring, Me., 14.

West Saratoga Springs, Ind., 137, 140.

West's Mineral Spring, Ala., 01.

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

‘West Virginia, mineral springs of, 69-73.

Whelan's White Sulphur and Mineral Springs,
Nov., 201.

Whiscnant Chalybeate Springs, Ark., 121.

Whito Cliff Springs, Tenn, 102, 108.

White Creck Springs, Tenn., 102, 106.

Whitoe Fern Springs, Tenn., 102,

White Mountain Mineral Spring, N. H., 17, 18.

‘Whito Rqek Spring, Wis., 153, 157.

Whito Springs, Miss., 96.

White's Springs, Miss., 96.

‘Whito Sulphur Mineral Spring, Ky., 110.

White Sulphur Spring, Fla., 86, 87.

White Sulphur Springs, Ala., 01.

Whitoe Sulphur Springs, Ark., 121.

White Sulphur Springs, Saint Helena, Cal., 209,
214,

Whitoe Sulphur Springs, Ga., 82,

‘White Sulphur Springs, Ind., 137.

White Sulpbur Springs, Ky., 110.

‘White Sulphur Springs, La., 124,

‘Whito Sulphur Springs, Miss., 96.

Whito Snlphur Springs, Benton Co., Mo., 167.

White Sulphur Springs, Saint Clair Co., Mo., 167.

White Sulphur Springs, Mont., 179, 180.

White Sulphur Springs (Saratoga), N. Y., 30.

White Sulphur Springs, Adams Co., Ohio, 132.

White Sulphur Springs, Allen Co., Ohio, 132.

White Sulphur Springs, Delaware Co., Ohio, 132.

‘White Sulphur Springs, Oreg., 216.

‘White Salphur Springs, Tenn., 102.

‘Whito Sulphur Springs, Tex., 127,

White Sulphur Springs, Va., 67.
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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., 153.

Williamston Springs, S. C., 80.

Wilson’s Mineral Well, Tex., 127.

Wilson’s Saline Cbalybeate Spring, Ky., 110, 118

‘Wilson's Springs, S. 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., 96.

‘Wisconsin, mineral springs of, 151-157.

Wise's Spring, N.C.,76. ‘

‘Witherspoon Mineral Springs, Ark., 121.

Witherspoon Spring, Aln., 1.

Wittor’'s Springs, Cal., 209.

Wittsburg Mineral Spring, Ark., 121

Witt's Springs, Ark.,121. :

Wolford's White Sulphur Springs, Pa., 45.

‘Wolf-Trap Lithia Springs (well), Va., 57, 68.

‘Wolley's Springs, Ala., 90.

‘Wood's Springs, Tenn., 102

Woolley Springs, Ark.,121.

Wootan Wells, Tex., 127, 128.

Wyandot Magnotic Well, Ohio, 132.

Wyandotte Gas Wells, Kans., 172, 175.

Wyandotto Spring, Ind., 137, 141. N

‘Wyandotte White Sulphur Spring, Mich., 148, 158.

Wyndham Springs, Ala., 1.

Wyoming, mineral springs of, 183, 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., 31.

Yeagor’s Springs, Tenn., 102.

Yellow Spring, N. Y., 31.

Yellow Spring, Greene Co., Ohio, 132, 134.

Yellow Springs, Clarke Co., Ohio, 132.

Yellow Springs, Pa., 46.

Yellowstonoe National Park Springs, Wyo., 184.
Yellow Sulphur Springs, Blount Co., Tenn., 102.
Yollow Sulphur Springs, Carter Co., Tenn., 102.
Yellow Sulphur Springs, Va., 57, 68.

Yelvington Spriug, Ky., 110.

York Sulphur Springs, Pa., 45.

Young's Springs, Ky., 110.

Ypsilanti Mineral Springs, Mich., 150.

Ypsilanti Mineral Well, Mich., 146, 150,

Z.

Zem Zem Springs, Cal., 209.
Zodiao Springs, Mo., 167,
Zonian Springs, 111., 143, 144.
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ADVER"F‘ISEMENT.

[Bulletin No. 33.]

The publications of the United States Geological Survey are issued in accordance with the statute,
approved March 3, 1879, which declares that —

* The publications of the Geological Survey shall consist of the annual report of operations, geological
and economic maps illustrating the resources and classification of the lands, and reports upon general
and economic geology and paleontology. The annual report of operations of the Geological Survey
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports
of said Survey shall be issued in aniform quarto series if deemed necessary by the Director, but other-
wise in ordinary octavos. Three thousand copies of cach shall be published for scientific exchanges
and for sale at the price of publication; andallliterary and cartographic materials received in exchange
ghall be the property of the United States and forw a part of the library of the organization: And the
money resulting from the sale of such publications shall be covered into the Treasury of the United
States.”

On July 7, 1882, the following joint resolution, referring to all Government publications, was passed
by Congress: '

“That whenever any document or reportshall be ordered printed by Congress, there shall be printed,
in addition to the number in each case stated, the ‘usual number’ (1,900) of copies for binding and
distribution among those entitled to receive them."”

Under these general laws it will be seen that none of the Survey publications are furnished to it for
gratuitous distribution. The 3,000 copies of the Annual Report are distributed through the decument
rooms of Congress. The 1,900 copies of each of the publications are distributed to the officers of the
legislative and executive departments and to stated depositories throughout the United States.

Except, therefore, in those cases where an extra number of any publication is specially supplied to
this Office, the Survey has no copies of any of its publications for gratuitous distribution.

.

ANNUAL REPORTS.

Of the Annual Reports there have been already published : .

1. First Annual Report to the Hon. Carl Schurz, by Clarence King. 1880. 8°. 79 pp. 1 map.—~A
preliminary. report describing.plan of organization:and publications.

I1. Report of. the Director of the United States Geological Survey for 1880-’81 byd. W. Powell
1882, 8°. lv, 588 pp.. 61 pl. 1 map.
. IIL Third Annual Report of the United States Geologxcal Survey, 1881—’89 byJ. W. I’owell. 1883.
8°. «xviii, 564 pp. 67 pl. and maps.

IV. Fourth Annunal Report of the United States Geologlcal Survev, 1882-'83, by J. W. Powell. 1884.
8°. xxxii, 478 pp. .85 pl. and maps. . .
. V. Fifth Annual Report of the United States Geologlcal Survey, 1883-‘84 by J. W. Powell. 1885.
80, xxxvi, 469 pp. 58 pl. and maps.

The Sixth Annual Report is in press.

MONOGRAPHS.

Of the Monographs, Nos. IT, IIX, IV, V, VI, VII, VIII, and IX are now published, viz:

II. Tertiary History of the Grand Cafion District, with atlas, by Clarence E. Dutton, Capt. U.S. A.
1882, 49, xiv, 264 pp. 42 pl. and atlas of 24 sheets folio. Price $10.12.

IIL. Geology of the Comstock Lode and the Washoe District, with atlas, by Gem go F. Becker.
1582, 49. xv, 422 pp. 7 pl. and atlas of 21 sheets folio. Price $11.

1V, Comstock Mining and Miners, by Eliot Lord. 1883. 4°. xiv, 451 pp. 3pl. Price $1.50.

V. Copper-bearing Rocks of Lake Superior, by Roland D. Irving. 1883. 4°. xvi, 464pp. 151
20 pl. Price $1.85.

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by Wm. M. Fontaine.
1883, 49, xi, 144 pp. 541 54pl. Price $1.05.

VII. Silver-Lead Deposits of Eureka, Nevada, by Joseph S. Curtis. 1884. 4°. xiii, 200 pp. 16 pl.
Price $1.20.

VIII. Paleontology of the Eureka District, by Charles D. Walcott. 1884. 4°. xiii, 208 pp. 241
24 pl. Price $1.10.

IX. Brachiopoda and Lamellibranchiata of tho Raritan Clays and Greensand Marls of New Jersey,
by Robert P. Whitfleld. 1885. 4°, <xx, 338 pp. 35 pl. Price, $1.15,

o '



ADVERTISEMENT.

The following are in press, viz:

X. Dinocerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othniel Charles Marsh.
1885. 4o, xviii, 237 pp. 56 pl.

XI. Geologwal History of Lake Lahontan, a Quaternary Lake of Northwestem Nevada, by Israel
Cook Russell. 1885. 4°. xiv, 288 pp. 46 pl.

XTI Geology and Mining Industry of Leadville, thh atlas, by S. F. Emmons.

The following are in preparation, viz:

I. The Precious Metals, by Clarence King.

~— Geology of the Eureka Mining District, Nevada, with atlas, by Arnold Hague.

— Lake Bonneville, by G. K. Gilbert. .

~— Sauropoda, by Prof. 0. C. Marsh.

— Stegosauria, by Prof. 0. C. Marsh.

— Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker.

— The Penokee-Gogebic Iron-Bearing Series of North Wisconsin’and Michigan, by Roland D. Irving.

— Description of New Fossil Plants from the Dakota Group, by Leo Lesquereux.

— Younger Mesozoic Flora of Virginia, by William M. Fontaine. ~

-~ Report on the Denver Coal Basin, by Samuel ¥. Emmons.

— Report on Ten-Mile Mining District, Colorado, by Samuel F. Emmons,

— Report on Silver Cliff Mining District, by Samuel F. Emmons.

— Flora of the Dakota Group, by J. 8. Newberry.

BULLETINS.

The Bulletins of the Survey will contain such papers relating to the general purpose of its work as
do not properly come under the heads of Annual Reports or Monographs.

Each of these Bulletins contains but one paper and is cowplete in itself. They are, however, num-
bered in a continuous series, and may thus be united into volumes of convenient size. To facilitate
this, each Bulletin has two paginations, one proper to itself and another which belongs to it as part of
the volume.

Of this series of Bulletins Nos. 1 to 32 are already published, viz:

1. On Hypersthene-Andesite and on Triclinic Pyroxene in Augitic Rocks, by Whitman Cross, with
a Geological Sketch of Buffalo Peaks, Colorado, by S. F: Emmons. 1883, 80. 42pp. 2 pl. Pricel0 cents.

2. Gold and Silver Conversion Tables, giving the coining value of troy ounces of fine metal, etc., by
Albert, Williams, jr. 1883. 8°. ii, 8 pp. Price 5 cents. '

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76° 30’, from Tompkins County,
New York, to Bradford County, Pennsylvania, by Henry S. Williams. 1884. 8°. 36 pp. Price 5 cents.
4. On Mesozoic Foasils, by Charles A. White. 1884. 8°. 36 pp. 9pl. Price5 cents. .

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884. 8°.- 325 pp.
Price 20 cents.

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 8°. 43 pp. Price 5 cents.

7. Mapoteoa Geologica Americana. A cataloguo of geological maps of America (North and South),
1752-1881, by Jules Marcou and John Belknap Marcou. 1884. 8°, 184 pp. Price 10 cents.

8. On Secondary Enlargements of Mineral Fragments in Certain Rocks, by R. D. Irving and C. R.
Van Hise. 1884. 80. 56 pp. 6 pl. Price 10 cents.

9. A Report of work done in the Washington Laboratory during the fiscal year 1883-'84. F. W
Clarke, chief chemist; T. M. Chatard, assistant. 1884, 8. 40 pp. Price 5 cents.

10. On the Cvmbrian Faunas of North America. Preliminary studies, by Charles Doolittle Walcott.
1884. 8°. T4+pp. 10 pl. Price 5 cents.

11. On the Quaternary and Recent Mollusc+ of the Great Basin; with Descriptions of New Forms, by
R. Ellsworth Call; introdaced by a sketch of the Quaternary Lakes of the Great Basin, by G. K. Gil-
bert. 1884. 8°. 66 pp. 6 pl. Price 5 cents.

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward §. Dana. 1884. 8°,
34 pp. 3pl. Price 5 cents.

13. Boundaries of the United States and of the several States and Temtories, by Henry Gannett,
1885. 8°. 135 pp. Price 10 cents.

14. The Electrical and Magnetic Properties of the Iron Carburets, by Carl Barus and Vincent
Strouhal. 1885. 8°. 238 pp. Price 15 cents. )

15. On the Mesozoic and Cenozoic Paleontology of California, by Dr.C, A. White. 1885. 8°. 33 pp.
Price 5 cents. ’

18. On the higher Devonian Faunas of Ontario County, New York, by J. M. Clarke. 1885, 8°.
86pp. 3 pl. Price 5 cents.

17. On the Develoy t of Crystallization in the Igneous Rocks of Washoe, by Arnold Hague and
J.P.Iddings. 1885. 8°. 44 pp. Price 5 cents.

18. On Marine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North America,
by Dr.C. A. White. 1885. 8°. 26 pp. 3 pl. Price 5 cents.

19. Notes on the Stratigraphy of California, by George F. Becker. 1885. 8°. 28 pp. Price 5 cents.

\



ADVERTISEMENT,

20. Contributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. F. Hille.
brand. 1885. 8°, 114 pp. 1pl. Price 10 cents.

21. The Lignites of the Great Sioux Reservation, by Bailey Willis, 1885. 8°. 16pp. 5pl. Price
5 cents.

22. On New Cretaceous Fossils from California, by Charles A, White, M. D. 1885. 8°. 25pp. 5pl.

< Price 5 cents.

23. The Junction between the Eastern Sandstone and the Keweenaw Series on Keweenaw Point, by
R. D.Irving and T. C. Chamberlin. 1885. 8°. 124 pp. 17 pl. Price 15 cents.

24. List of Marine Mollusca, comprising the Quaternary fossils and recent forms from American

- localities between Cape Hatteras and Cape Roque, including the Bermudas, by W. H. Dall. 1885. 8°,

336 pp. Price 25 cents.

25. Thé Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes.
1885. 8°, 82 pp. Price 10 cents.

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107pp. Price10 cents.

27. Work dope in the division of Chemistry and Physics mainly during the flacal year 1884-'85.
1886. 8°, 80 pp. Price 10 cents.

28. The Gabbros and Associated Hornblende Rocks ocourring in the nexghborhood of Baltimore, Md.,,
by George H. Williams. 1886. 8°. 78 pp. Price 10 cents. .

29. On the Fresh-water Invertebrates of the North Amerlcan Jurassic, by Dr. C. A. White. 1886,
8°. 42 pp. Price 5 cents. :

30. Second contribution to the studies on the Cambrian Faunas of North Ameriea, by Charles D.
Walcott. 1886. 8°. 379 pp. pl. Price 25 cents.

Numbers 1 to 6 of the Bulletins form Volume I; Numbers 7 to 14, Volumo 1I; Numbers 15 to 23,
Volume IIT; and Numbers 24 to 30, Volume IV, Volume V is not yet complete.

The following are in press, viz:

31. A systematio review of our present knowledge of Fossil Insects, including Myriapods and Arach-
nids, by Samuel H. Scudder.

32. Mineral Springs of the United States, by Albert C. Peale, M. D.

33. Notes on the Geology of Northern California, by Joseph S. Diller.

34. On the relation of the Laramie Molluscan Fauna to that of the succeeding Fresh-water Eocene
and other groups, by Dr. Charles A. White.

35. The Physical Properties of the Iron Carburets, by Carl Barus and Vincent Strouhal.

38. The Subsidence of small particles of ITnsoluble Solid in Liquid, by Carl Barus.

STATISTICAL PAYERS.

A fourth series of publications, having special reference to the mineral resources of the United
States, has been undertaken.

Of that series the following have been published, viz:

Mineral Resources of the United States [1882], by Albert Williams, jr. 1883. 8°. xvii, 818 pp. Price
50 cents.

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, jr. 1885. 8°. xiv,1,016
pp. Price 60 cents.

In preparation:

Mineral Resources of the United States for calendar year 1885, by Albert Williams, jr.

Correspondence relating to the publications of the Survey, and all remittances, which must be by
POSTAL NOTE Oor MONEY ORDER (not stamps), should be addressed
To THE DIRECTOR OF THE
UNITED STATE® GROLOGICAL SURVEY,
‘W ASHINGTON, D, C.
‘WABHINGTON, D. C., September 1, 1886,



